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MHOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma Mo XMMUK Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUs
paspaboTtana Ha ocHoBe DenepanpbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepannny, TpeOOBaHUI K pe3yabTaTaM OCBOEHUS
benepanbHOI 00pa3oBaTeNbHON MPOrpaMMbl cpeHero odiero oopazoBanus(DOII
COO), mpencrapneHHbIX B PeAepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craggapre COQO, c¢ yuérom Konnenmuu mnpenojgaBaHus y4eOHOTO TpeaMera
«Xumus» B 0o0OpaszoBareNbHBIX opranu3amusx Poccuiickoit  Deneparumy,
pealin3yIoIIX OCHOBHBIE 00pa30oBaTeIbHbIE MPOrPaMMBbl, U OCHOBHBIX MOJIOXKEHUHN
«Ctpareruu pa3BuTus Bocriutanus B Poccuiickoit @enepaunn Ha nepuon a0 2025
rona» (Pacniopsikenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHg Ha YpOBHE YIIIYOJEHHOTO HM3Y4YEHHS 3aHMMAeT BaXHOE MECTO B
CHUCTEME €CTECTBEHHO-HaydHOro oOpa3oBanus ydamuxcs 10-11 kiaccos.
N3ydenue mnpeamera, pealm3yeMoe B YCIOBUAX JU(PPEpeHIIMPOBAHHOTO,
npodUIbHOrO OO0y4YeHHs, MpPHU3BAHO OOECHEeYuTh OOIIE00Pa3OBATEIbHYIO H
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO JJis
aJanTalyy UX K ObICTPO MEHSIOMIMMCS YCIOBUSM KU3HU B COLUYME, a TAKXKE I
IPOJOHKEHUST OOYUeHMsI B OpraHu3aiusx MnpodeccuoHaIbHOrO o0pa3oBaHUs, B
KOTOPBIX XUMUS SIBISIETCS OAHON U3 MPUOPUTETHBIX TUCIIUIUINH.

B mporpamMe 1m0 XuUMHUM Ha3HaY€HUE TMpeaMeTa «XUMHS» TOJy4aeT
HOAPOOHYIO  MHTEPHPETAlMi0 B  COOTBETCTBUM C  OCHOBOIIOJIAraroIIMMHU
nosioxkeHusmu  GI'OC COO o B3auMOOOYCITOBIEHHOCTH IIEJIeH, COAepKaHus,
pe3ybTaTOB OOyYeHHUS W TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBHITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CIIEYIOLIME BBIMIOJIHSEMbIE MPOrPAMMON 10
XUMUH (PYHKITAHN:

e UH(OPMAIMOHHO-METOANYECKAs], peaau3alus KOTOpol oOecrneynBaeT
MOJIyUCHHE TPEJCTABICHUSI O LEJSAX, COJEp)KaHUHU, OOIIel CTpaTeruu
0oOy4eHHsI, BOCIUTAHUS U Pa3BUTHs O0Y4arOIINXCSl CPEICTBAMM ITPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-TIJIAHUPYIOLIAs, KOTOpas peycMaTpUBacT
OIpE/ENICHUE: TPUHLHUIIOB CTPYKTYPUPOBAHMS M TOCIEAOBATEIbHOCTH
U3y4YeHHUs y4eOHOro marepualia, KOJIMYECTBEHHBIX M Kau€CTBEHHBIX €Tro
XAapaKTEPUCTUK; MOAXOA0B K (HOPMHPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJSI W OIEHKH OOpa3oBaTENIbHBIX JOCTHKEHUN OOYyJarolmuxcs B
pamMKax WTOTOBOM aTTecTaluu B (QopMe eIUHOTO TOCYAapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Iporpamma a1 yriyOn€HHOTO U3YICHUS XUMUU:



e YCTaHaBJMBACT WHBAPUAHTHOE MPEIMETHOE COJepKaHue, 00s3aTenbHOe
JUIST W3Y4YeHUST B paMKax OTACNbHbIX Mpoduiiel, npeaycMarpuBaet
pacrnpefeleHie M CTPYKTypUpOBaHUE €ro 1o KiaccaMm, OCHOBHBIM
cofiepKaTelIbHbIM JIMHUSM/pa3ziesiaM Kypca;

e JTAET MPUMEPHOE pacipeiesieHue yueOHOro BpeMEHH, PEKOMEH1yEMOT0 ISl
U3Y4YEHUS OTIEIbHBIX TEM;

e TIIpelyaraeT MPUMEPHYIO IOCJIEJOBATEIbHOCTh H3y4€HUs Yy4eOHOro
Mareprajia ¢ y4€ToM JIOTMKH MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXXIPEAMETHBIX CBSI3EH;

e JAET METOIUYECKYIO MHTEPHPETALMIO LIeJIel U 3aJa4 U3y4yeHUs MpeameTa
Ha yriayOJ€HHOM ypOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero o0Imero oOpa3oBaHUA, COAEPIKATEIbHON XapaKTEPUCTHKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMSI OCHOBHOM 00pa3oBaTeilbHOMU
MIPOTPaMMBbI CpeaHEero o011ero oOpa3oBaHUs (IMYHOCTHBIX,
MeTanpeIMETHbIX, MPEIMETHBIX), a TakXke C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEeNbHBIX  JCUCTBUNA  OOydJalomerocss IO OCBOEHUIO
COJIEp’KaHUsI IPEIMETA.

[Io BceM Ha3BaHHBIM NO3ULMSAM B IIPOrpaMMeE II0 XWUMHH IPEIyCMOTpPEHA
MIPEEMCTBEHHOCTh € OOYYE€HHMEM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a MpeeaMy yCTaHOBJICHHOW MPOrPaMMOM 0 XUMUHU 00513aTeTbHOM
(MHBapUAHTHOM) COCTABJSIOLIEH COAEP)KAaHMUS Y4EeOHOro mnpenMera «XUMUD)
0CTaéTcsi BO3MOKHOCTh BEIOOpA €ro BapHaTUBHON COCTABIISIIOIIEH, KOTOpasi 10JKHA
OIPENEATHCSI B COOTBETCTBUU C HAMPaBICHHEM KOHKPETHOTO MPpOoQuiisi 00ydeHusl.

B coorBerctBun ¢ koHuenryainbHbiMH noJoxkeHusMu PI'OC COO o
Ha3HAYEHWW TIPEIMETOB 0a30BOro © yriayOJEHHOTO YpPOBHEM B CHCTEME
nuddepeHIMpoBaHHOTO 00yUEeHHMS Ha YpPOBHE CpeaHEero oOIiero oopa3oBaHMs
XMUMHSI Ha YpOBHE YIIyONEHHOrO M3yUEHHUs HampaBiIeH Ha pealn3aluio
MPEEMCTBEHHOCTH C TIOCEAYIOIINM TArlOM MMOJTY4YEeHUS XUMUYECKOTO 00pa30BaHUs
B paMKax HW3y4YEHUs CIHEHUATIbHBIX €CTECTBEHHO-HAYYHBIX W XHMHUYECKHUX
JUCIUIUIMH B By3aX U OpraHU3aIUsaX CpeaHero mpoQeccuoHaIbHOro 00pa3oBaHusl.
B »T0ii cBsI3M n3ydeHue npeameTa « XuMus» OpUEeHTUPOBAHO TPEUMYILIECTBEHHO Ha
pacliupeHue U YIIIyOJIeHHE TEOPETHYECKOW M MPAKTUYECKOM MOJTOTOBKH
o0y4Jaromuxcs, BbIOPABIINX ONMPEACIEHHBIA NPOPHIb 00y4eHUs, B TOM YHCIE C
NEPCHEKTUBOM  MOCHEAYIOUIETO IMOJYyYEHUs XUMHUYECKOro O00pa3oBaHUs B
opranu3anusax npodeccuoHalbHOrO oOpa3oBaHusi. Hapsgy ¢ sTum, B cBerte
tpedoBanuit ®I'OC COO k 1uiaHupyeMbIM pe3yibTaTaM OCBOEHHUS (heaepaabHO
o0pa3oBaTeIbHON MPOrpaMMBbl CPETHETO O0IIEero 00pa30BaHUs U3yYeHUE TIPEeIMETa
«XUMUS» OPUEHTUPOBAHO TAKXKE HA PEUICHUE 33aJa4 BOCHUTAHUSA U COLUAIBHOTO
pa3BuThs 00ydYaromuxcsi, Ha (HOPMUPOBAHHE Y HUX OOIICHMHTEIUIEKTYaTIbHBIX



YMEHUN, YMEHHUM pallMOHAIM3AIMd Y4eOHOro TpyJda M OO0O0OIIEHHBIX CIIOCOOOB
NESITEbHOCTH, UMEIOIINX MEXAUCITUTUTMHAPHBIHN, HaIIPEAMETHBIN XapakTep.

CocCTaBasIOMUMH TIpeaMeTa «XUMUSD» Ha YPOBHE YIITYOJIEHHOTO HW3ydCHUS
ABJIAIOTCS  yriIyOsn€HHble Kypchl — «Opranudeckas xumus» U «OOmas wu
Heopranudeckas xumus». [Ipu onpeaeneHnn mMoaxoa0B K 0TOOPY M CTPYKT ypHOI
OpraHM3aIliy COJEPXKAHUS OTUX KYpPCOB B MpPOTpaMMe IO XUMHUU 32 OCHOBY
npuHATH mojoxeHuss ®I'OC COO o paznmuuusix 6a30BOT0 U yriayoJIEHHOTO YPOBHEH
U3YYCHHS TIPEeIMETA.

OcHoBy coxpepxaHusi KypcoB «Opranmueckas xumus» u «OOmas wu
HEOpPraHWYeCKash XUMHUS» COCTaBIIICT COBOKYITHOCTH NPEIMETHBIX 3HAHUA U
YMEHUH, OTHOCSIIMXCSA K 0a30BOMY ypPOBHIO M3YyU€HHs MpeAMeTa. JTa cucTeMa
3HaHUU TONMy4aeT OMpPENEIEHHOE TEOPETUUYECKOE JIOMOIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYILIECTBEHHO OOJILIINN 00BEM (PaKTOIOTMYECKOr0 MaTepuaa.
Tak, Ha yriayOn€HHOM ypOBHE H3yuU€HHUs MpeAMeTa obecriedeHa BO3MOXKHOCTD
3HAYUTEIHHOTO YBEIMUEHUS 00bEMA 3HAHUHN 0 XMMHUECKUX 2JIEMEHTAX U CBOMCTBAX
WX COCTMHCHUI Ha OCHOBE PACITUPECHHSI U YTITyOJIEHUS MTPEICTABICHUIA O CTPOCHUH
BEIICCTBA, XHMHYCCKOM CBS3M M 3aKOHOMEPHOCTSX IPOTEKAHUS pEaKIui,
paccMaTpUBAEMBbIX C TOYKU 3PEHUS XUMHUYECKOM KUHETUKA U TEPMOIAMHAMUKH.
N3ydyenne mnepuogndeckoro 3akoHa W I[leprogndeckoit CHCTEMBl XUMHUYECKHX
AJIEMEHTOB 0a3uPyeTCs Ha COBPEMEHHBIX KBAHTOBOMEXaHWYECKHUX TMPECTABICHUSIX
O CTPOCHMHM aToMa. XHMHYECKass CBS3b OOBSICHACTCS C TOYKH 3PCHHUS
AHEPreTUYECKUX U3MEHEHHH Mpu €€ 00pa30BaHUM U Pa3pYIICHUHU, & TAKXKE C TOUKH
3peHusT MEXaHW3MOB €€ oOpa3oBaHus. V3ydueHHEe THINOB pPEaKIMil JOMOIHSICTCS
dbopMUpOBaHUEM  TPEACTABICHHN 00 JJIGKTPOXMMHYECKUX Ipoleccax u
AJIEKTPOJIN3E PACIIABOB U PACTBOPOB BEIIECTB. B Kypce opraHndeckoil XuMuu mpu
pPacCMOTPEHUN PEaKIHMOHHOM CHOCOOHOCTHM COEAMHEHUM yremsieTcss 0coboe
BHHMAaHHE BOIPOCaM 00 3JIEKTPOHHBIX d((PeKTax, 0 B3aMMHOM BIIMSHHH aTOMOB B
MOJIEKYyJIaX ¥ MEXaHU3MaX PEaKIIHii.

Oco0oe 3HaueHNEe UMEET TO, YTO Ha COJIEP’)KAHKUE KYPCOB XUMUU YIIyOIEHHOTO
YPOBHS U3y4€HUS AJIs1 KJIACCOB OMpeAesIEHHOro mpoduis (riaaBHBIM 00pa3oM Ha UX
CTPYKTYPY M XapakTep HOINOJHEHHH K OOIIel cucTeMe NPEeIMETHBIX 3HAHHI)
OKa3bIBAIOT BIUSHHUE CMEXHBIC TMpEAMETHL. Tak, HampuMmep, B COJCpPKaHHUH
MpeaMeTa i KJIACCOB XMMUKO-(pu3ndeckoro npoduis O0onblioe 3Ha4YeHue 0yayT
UMETh AJIEMEHTHI Y4eOHOro MaTepuaa no oomen xumuu. [Ipu uzyuenuu npenamera
B JIaHHOM CJIydae akKIeHT OyJeT caelaH Ha OOIIHOCTb METOJOB TO3HaHWI,
OOITHOCTh 3aKOHOB U TEOPUM B XUMUU U B (U3HUKE: aTOMHO-MOJIEKYJISIpHAS TEOPUS
(MONEKyIIsIpHAs TEOpHS B (PU3UKE), 3aKOHBI COXPAHECHUSI MACChI 1 SHEPTHH, 3aKOHBI
TEPMOJAMHAMHUKH, SIIEKTPOJIN3A, TPECTABICHUS O CTPOCHUHU BEIIECTB U IPYTOE.



B TO e BpeMs B COIEpXKaHUM TMpeaMeTa Uil KIAcCOB XUMHUKO-
Ouonoruyeckoro nmpoduiiss GoNbIINN yAEIbHBIA Bec OyIeT UMETh OpraHHuuYecKas
xumus. B 3ToM ciydae npenoctaBiseTcss BO3MOXKHOCTB JUIs 0osiee 00CTOATEIbHOTO
paccMOTpEeHUs XUMUUECKOW OpraHu3alluu KJIETKH KaK OMOJIOTUYECKOM CUCTEMBI, B
COCTaB KOTOpPOM BXOIAT, K MPUMEPY, TaKHE€ CTPYKTYPHBbIE KOMIIOHEHTBI, KaK
JUMUABI, O€KH, YIIEBOIbI, HYKJIEHHOBBIE KUCIOTHI U aApyrue. [Ipu s3Tom 3HaHUS 0
COCTaBE M CBOMCTBAX MPEACTABUTEIICH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILLIECTB
CIIy>)KaT OCHOBOM IJiIi M3YYEHHsI CYIIHOCTH MpolLeccoB (POTOCUHTE3a, AbIXaHUS,
MUILIEBAPEHUS.

B mnnane ¢opmupoBaHus OCHOB HAy4YHOTO MHUPOBO33PEHHSI, OCBOCHUS
OOIIIEHAyYHBIX METOJIOB TTO3HAHUS U OIBITa TPAKTUIECKOTO MIPUMEHEHUST HAYIHBIX
3HAHWM W3ydeHHe MnpeaMera «XuMus» Ha yriayOn&éHHOM ypOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBSA3SX C Y4YEOHBIMH TMpEAMETaMH, BXOASUIMMU B COCTaB
npeaMeTHBIX obnacteil «EcTecTBeHHO-HAy4HbIE TpeAMETh», «Maremaruka u
uHpopmaTka» u «Pycckui A3bIK U JIUTEpATypa.

[Ipu u3yuennu yueOHOro nmpeamera « XuMus» Ha yriiyOJI€HHOM YPOBHE TaKxkKe,
KaK Ha YpOBHE OCHOBHOI'O M CpeIHEro o0iiero oopasoBanus (Ha 6a30BOM YpPOBHE),
3a/layeil MEepBOCTENIEHHON 3HAYMMOCTU SBIIsIETCA (HOPMHPOBAHHE OCHOB HAYKHU
XUMUH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON e TEILHOCTH
YEeJI0OBEKA U OJTHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHL. Pelienue 3Tou 3a1aum Ha
yrayOnEéHHOM YpOBHE H3Y4YEHHs NpeIMeTa MpeAroiaraeT pean3aluio TaKuX
LIeJIeH, KakK:

e (opmupoBaHHe TNPEACTABICHUI: O MaTepUaIbHOM EIMHCTBE MHPA,
3aKOHOMEPHOCTSIX M IMO3HABAEMOCTH SIBIEHUM MPUPOJIBI, O MECTE XUMHUU B
CHUCTEME eCTECTBEHHBIX HAyK M €€ Beaylied poiau B oOecleueHuu
YCTOMYMBOTO  pa3BUTUSL  4YEJOBEYECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTMYECKOM, IHEPTEeTUICCKON U MHINEBONH 0€30TacHOCTH, B Pa3BUTHH
MEJIUIIMHBI, CO3JaHUU HOBBIX MaTEPUAJIOB, HOBBIX HCTOUHUKOB YHEPTUHU, B
o0ecreyeHnu palMoOHAIBHOTO MPUPOIOIOIb30BaHus, B (HOPMHUPOBAHUU
MHPOBO33PEHUSI U OONIEH KyJIbTYphl YEJIOBEKA, a TaKXKE 3KOJIOTHYECKH
00OCHOBaHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOMN Cpe/Ie;

e OCBOCHHME CHUCTEMbl 3HAaHHWH, JIEKAINMX B OCHOBE XHUMHYECKOU
COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA: (yHIAMEHTAbHBIX
MOHSATHUM, 3aKOHOB U TEOPHl XHMHUHU, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJIMOJIEKYJIPHOM, O  TEPMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MMPOTEKAHWS XMMHUYECKUX PEAKLIHH, O
XUMHUYECKOM PaBHOBECHUH, PACTBOPAX U JUCHEPCHBIX CUCTEMax, 00 0O0IINX
HaY4YHBIX IPUHIHUIAX XUMHUYECKOTO MPOU3BO/ICTBA;



dbopMupoBanue y oOyJaromuxcs OCO3HAHHOT'O MMOHUMAaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUN JUIsi OOBSICHEHUS
KJIFOUEBBIX HJIEW U MPOOJIEM COBPEMEHHOW XUMHH, JJISI OOBSCHEHUS W
IIPOTHO3UPOBAHUs SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOAY;
IPaMOTHOIO PEIICHUSI TPOOJIEM, CBI3aHHBIX C XUMUEH, TPOTHO3UPOBAHMS,
aHaJIM3a U OICHKU C TO3UITNI IKOJIOTMUECKON 0€30MaCHOCTH TOCIEACTBUM
OBITOBOM M TPOM3BOJCTBEHHOM NEATEILHOCTH YEJOBEKAa, CBS3aHHOU C
XUMUYECKUM MTPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TIEPEPAOOTKOM BEIIECTB;
yriyOaeHue MPeACTaBICHHIN 0 HAyYHBIX METO/IaX MO3HAHUS, HEOOXOIUMBIX
JUI. TPUOOPETEHUs] yMEHUW OpPUEHTUPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XWMHYECKHX SIBICHHM, WMEIOIIMX MECTO B MPHUPOJE, B
MPAKTUYECKOMN NEATEIbHOCTU U OBCEIHEBHOU KU3HU.

B nnane peanuzanuu TNEpBOOYEPEIHBIX BOCHUTATENbHBIX W Pa3BUBAIOLIMX
(GYHKIMH 11€0CTHOM CUCTEMBI CPEIHEro OOIIero oO0pa3oBaHUsS MPU H3y4YCHUU
npeaMera «XUMHUS» Ha YIUIYOJIEHHOM  ypOBHE OCOOYI0  aKTyalbHOCTb
NPUOOPETAIOT TAKUE LENH U 3a/1a4U, KaK:

BOCIIUTaHUE YOSKIEHHOCTH B IIO3HABAEMOCTH SBJICHUH TMPUPOIHI,
YBOKEHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPETHYECKUX U
NPUKJIAIHBIX HCCICIOBAaHUN B XMMHH, (POPMHpPOBAHHWE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMU K OOYYEHUIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIFO W CaMOBOCIIUTAaHWUIO  HAa  OCHOBE  YCBOCHUS
00II[eUET0BEYECKUX LIEHHOCTEM;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, MHTE/UICKTYaIbHBIX U TBOPUYCCKHUX
criocoOHOoCcTel oOydarmmxcsi, (OpPMUpPOBAHUE Y HHUX CO3HATEIHLHOTO
OTHOIIIEHUS K CaMOOOPa30BaHUIO W HEMPEPHIBHOMY OOpPa30BAHHUIO KaK
YCIIOBHIO YCTICIITHOW MTPO()EeCCUOHATILHOW M OOIIECTBEHHOM JIEATEIIbHOCTH,
OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3J0pPOBBI0 H IOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HH,

dbopMupoBaHUE YMEHHH W HABBIKOB Pa3yMHOI'O IPHUPOJIONOIL30BAHMS,
pa3BUTHE IKOJOTUIECKON KYIbTYpbhl, TPUOOPETEHHUE OIbITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTHYECKON IEATEIHLHOCTH.

OO0mIee 9MCIIO 9acoB, MPETYCMOTPEHHBIX TSI U3YYCHHS XUMHH Ha yriTyOJIeHHOM
YpOBHE CpeJIHero od1ero oopaszosanus, coctaisieT 204 gacon: B 10 kimacce — 102
gaca (3 gaca B Heneno), B 11 kmacce — 136 gaca (4 gaca B Heielmo).



COJEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne OCHOBbI OPraHUYECKON XUMUM.

[Ipenmer n 3HaUeHUE OPraHUYECKON XUMUU, PEACTaBICHUE O MHOr000pa3uu
OPraHUYECKUX COCIMHECHUU.

DJEeKTPOHHOE CTPOEHHE aTroMa YIJepoJa: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUS. BajleHTHbIE BO3MOXHOCTH aToMa yriiepoaa. XUMHUYECKas CBS3b B
OpPraHUYECKUX COSAMHEHUSIX. TUIBI THOPUIN3AINY AaTOMHBIX OpOUTANICH yriaepoaa.
MexaHnu3Mbl  00pa3oBaHUsl KOBAJIEHTHOM CBsI3M (OOMEHHBIA U JOHOPHO-
aKuenTopHblil). Tumbl TepeKkppIBaHUA AaTOMHBIX oOpOWTaneil, ©- U m-CBS3U.
OnunapHas, nBOMHAsE U TpoiHasi cBA3b. CHocOOBI pa3phiBa CBA3EH B MOJEKYJAaX
oprannueckux BemectB. [loHsTHEe O CBOOOAHOM pagukane, Hykieopuiae Hu
aneKTpoduIe.

Teopusi cTpoeHHs OpraHudeckux coeauHeHud A.M. byriepoBa wu
COBPEMEHHBIC MPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYECKUX COeIUHEHUM. MonekyasipHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble (OpMYNBl Pa3IMYHBIX BHJOB: pa3BEPHYTas, COKpali€HHAs,
ckenetHad. M3omepua. Buasl u3oMepuu: CTPYKTypHasi, HTPOCTPAHCTBEHHAS.
OnekTpoHHbIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COSUHEHUHN (MHIIYKTUBHBIN U
Me30MEepHBINA 3(PPEKTHI).

[IpeacraBnenue o Kiaccupukaluu opraHudeckux BemiecTB. l[loHarue o
dbynakimonanbHON rpymnme. ['omomnorus. ['omonorudeckue psaasl. CuctemaTudeckas
HOMeHKIarypa oprannyeckux coenuHeHud (IUPAC) u TpuBHalibHbIE Ha3BaHMS
OT/AENBbHBIX IPEACTABUTEIICH.

OcoOeHHOCTH M KJacCU(UKAIMS OpraHUYecKux peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UN B OPTAHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUSI BEIIECTB M HX MPEBPAILICHUN:
O3HaKOMJICHHE ¢ 00pa3liaMyi OpraHUYeCKUX BEIIECTB U MaTepHUajiaMy Ha UX OCHOBE,
OMBITHl IO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HarpeBaHuu (IJIaBJICHUE,
oOyriMBaHWE U TOPEHHE), KOHCTPYMPOBAHUE MOENICH MOJEKYJ OpPraHuYEeCKUX
BEILIECTB.

YrieBonopoasl.

Ankanbl. ['omonornueckuii psij akaHoB, o0mas Gopmylia, HOMEHKJIATypa H
M30MepHst. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlKaHOB, SP3-
ruopuan3anmsi aTOMHBIX OpOWTaniell yriepoaa, o-cBsizb. dusnueckue CBOIMCTBA
AJIKAHOB.



XUMHYECKHNE CBOWCTBA QJIKAHOB: pEaKLUU 3aMEIICHUs, H30MEpU3alluu,
JNETUIPUPOBaHNs, IMKIN3aLUHU, [TINPOIU3a, KpeKUHra, ropenus. IlpencraBinenue o
MEXaHU3Me peakluil paauKaaIbHOrO 3aMEIECHNUS .

Haxoxxnenue B npupoze. CriocoObl MOIydeHHs! U IPUMEHEHHE aTKaHOB.

Huknoankansl. O61mas GopMyna, HOMeHKIaTypa U uzomepus. OcoOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MAJIbIX (ITUKIIOMPOTaH, IIUKIO0YTaH) U OOBIYHBIX
(IUKJIONIEHTaH, IIUKJIOreKcaH) IUKIoankaHoB. CriocoObl MOTydeHUS U MPUMEHEHUE
U KJIOAJIKAHOB.

Ankenbl. ['oMonornueckuii psy ajakeHoB, oOmias ¢hopMmysiia, HOMEHKIATypa.
DIIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI JIKEHOB, SP2-rHOPHIM3AIIHS
aTOMHBIX OpOuTanell yriaepoaa, 6- U m-cBa3u. CTPYKTypHasi U reoMeTphuecKas
(umc-TpaHnc-) nzomepusa. OU3nvecKkue CBOMCTBA AJIKEHOB. XMMUYECKHE CBOMCTBA:
pEAKIMU TPUCOCAUHEHMSI, 3aMELIEHUS B C-TIOJIOKEHUE IpU JBOMHOW CBS3H,
nonuMepusannu U okucienus. Ilpasuno MapkoBHukoBa. KauecTBeHHBIE peakiuu
Ha JIBOIHYIO CBA3b. CIIOCOOBI MOTY4YEHUS M IPUMEHEHUE AJIKEHOB.

Anxaauensl. Knaccuduxamus ankaaneHoB (CONMpsbKEHHBIE, H30JUPOBAHHBIE,
Kymyauposannvie). OCOOCHHOCTH DIIEKTPOHHOTO CTPOCHUS U XUMHYECKUX CBOWCTB
COIPSKEHHBIX IUEHOB, 1,2- 1 1,4-nmpucoenunenue. ITomumepusamnus conpskEHHBIX
nueHoB. CriocoOBI MOMYYEHUS] U TPUMEHEHUE AJIKaIUEHOB.

AnxuHbl. ['oMonoruueckuil psj amkuHOB, oOmas (popMmyrna, HOMEHKIATypa u
u3oMepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKHMHOB, SP-
rudpuau3anusi aTOMHBIX opOuTanen yriepona. dusmyeckre CBOWCTBAa AJKHMHOB.
XVWMHUYECKUE CBOWCTBA: PEAKLIMH PUCOEIUHEHMS, TUMEPU3ALUU U TPUMEPHU3ALUH,
okucienus. KuciorHble CBOMCTBA aTKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakliui Ha TPOWHYIO CBsA3b. CIOCOOBI MONYYEHHS] U TPUMEHEHUE
QJIKHOB.

Apomarnueckue yrieBoaopoasl (apeHbl). ['omonormyeckuid psii apeHoB,
obmrast popMmyna, HOMEHKIATypa U U30MepUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOECHHE MOJEKyJbl OeH3ona. dusmueckue CBOWCTBA apeHOB. XUMHUYECKHE
CBOCTBA OEH30JIa M €r0 TOMOJIOTOB: PEAKIUH 3aMeIIeHHs] B OCH30JIbHOM KOJIBIIE U
YIJIEBOJOPOJIHOM pajuKajie, peakUuyd IMPUCOEAUHEHUS, OKHUCIECHHE TOMOJIOIOB
Oenzona. IlpeacraBnenue 00 OpPUEHTUPYIOIIEM JEWCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEPE AIKUJIbHBIX paJUKAIOB, KapOOKCUIbHOM,
TUJIPOKCUJIBHOW, aMUHO- W HUTPOTPYIIIbI, aTOMOB TrajoreHoB. OCOOEHHOCTH
XUMUYECKUX CBOMCTB cTupoia. [lomumepusanus crupona. CriocoObl MOTy4yeHUs U
IPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

[Tpuponnsiii ra3. IlonytHeie HedTaHbIe Ta3sl. He@Th 1 €€ mpoucxoxaeHue.
Kamennslil yrons u npoaykThl ero nepepadorku. CrnocoObl nepepaboTku HEPTH:



NEPETOHKA, KPEKUHT (TEPMHUYECKUM, KaTAIUTUYECKHUM), pUDOPMHUHT, HUPOIIU3.
[IponykTel mepepaboTku HEDTH, UX IPUMEHEHUE B MPOMBIIIUIICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMH YTJIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TAJIOr€HIPOU3BOJHBIX YIIIEBOJIOPONOB. Peakuuu
3aMelIeHUs TajoreHa Ha TUAPOKCOTPYNIY, HHUTPOrPYIIy, IHAHOTPYIIY,
aMmuHorpymnmy. JleiicTBue Ha TrajloreHnpoOU3BOAHBIE BOJHOTO U CIUPTOBOIO
pacTBopa IENoYu. B3ammMoaeicTBue QUTraloreHajJkaHOB C MAarHUEM M IIMHKOM.
[TonsiTue 0 METAJUIOOPTaHUYECKUX COCIMHEHMUAX. Hcnonw3oBanue
TaJIOTCHIPON3BOJHBIX  YIIEBOJAOPOIOB B OBITY, TEXHUKE M TPH CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEpUMEHTAIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
n3ydeHue (U3NYECKUX CBOWCTB YIIJIEBOJIOPOIOB (PACTBOPHUMOCTH), KAUECTBEHHBIX
peakuuii yrieBoJIOpOJOB PA3IMUYHBIX KJaccoB (oOeciiBeurBaHWE OpPOMHOW WIIU
HMOJHOW BOJIbI, pacTBOpa IMEpMaHraHaTa Kalids, B3aWMOJICHCTBUE alleTUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyXeHHE
yriiepo/ia ¥ BOAOPO/a B OpraHUUECKUX BEIIECTBAX, MOJYUCHHUE THIICHA U U3YUEHUE
€ro CBOMCTB, 03HakoMJieHHE C KoJulekuusMu «HedTb» u «Yromiby, ¢ odpasuamu
IJ1aCTMAacC, Kay4yyKOB W PE3MHBI, MOJECIMPOBAHUE MOJIEKYJI YIJIEBOJAOPOAOB H
raJIOr€HIPOU3BOJIHBIX YTIIEBOAOPOIOB.

Kucioponconepxaimue opranudeckKue coeJHHEHH.

[IpenenbHbie OmHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKYyJl (Ha MpuMepe
METaHoOJIa M JTaHoia). ['omomornueckuit psjg, obOmas Qopmyna, wuzoMepus,
HOMEHKJaTypa W kinaccudukanus. Dusmdeckue CBOWCTBA  MPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoaHbIE CBSI3U MEXAYy MOJEKYJaMU CIUPTOB.
XVWMHYECKUE CBOMCTBA: pEaKUM 3aMEIIEHUs, JETUApATaIluu, OKUCICHUS,
B3aMMOJICHCTBUE C  OPraHMYECKUMHU W  HEOPraHMYECKUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuns Ha OJTHOATOMHBIE COUPTHI. [[€MCTBHE 3TaHOA U METAHOJIA
Ha opraHu3Mm uenoBeka. CrocoObl MONY4YEHUS W MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢dupnl, HOMEHKIATYpa U H3oMepusi. OcCOOCHHOCTH (PU3UUECKUX H
XUMUYECKUX CBOMCTB.

MHOroatoMHbi€ CHOUPTHI — OSTUJIEHIVIMKONb W ThulepuH. Dusnueckue u
XUMUYECKHE CBOMCTBA: PEAKIIUU 3aMEIIEHUSI, B3aUMOJICHCTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMU KUCIIOTaMH, Ka4eCTBEHHAsI PEaKIvsi HA MHOTOATOMHBIE CITHPTHI.
[IpencraBienue 0 MexaHU3Me peakinil HyKJIeopuiIbHOT o 3aMenieHus. JleiicTBue Ha
opranu3M uenoBeka. CriocoObl MONY4eHHS U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpo€HHME MOJIEKYJbI, B3aMMHOE BIHMSHUE THUIPOKCOIPYIIBI U
OeH301pHOTO simpa. dDuzmyeckue cBocTBa (peHosia. OCOOEHHOCTU XUMHMUYECKUX



cBoiicTB (peHona. KayecTBeHHBbIe peakuuu Ha QeHod. TokcuYHOCTh (heHona.
CrniocoObl monmyueHus u npuMmenenue penona. GenondopmaibaeruiHas CMoa.

KapOoHuabHbIE COeAMHEHUS — JIbJACTU/IBl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM Tpynmbl. ['oMoNornyeckue psabl aiabJACTUI0B U KETOHOB, 0OIIas
dbopmyna, u3zomepus U HOMEHKJaTypa. Du3uyeckue CBOWCTBAa allbJIETUIIOB U
KETOHOB. XMMHUYECKHE CBOKWCTBA aJIbJIETU/IOB U KETOHOB: PEAKLIUU ITPUCOEAUHEHUS.
Oxucrnenue anbJeru/ioB, KAue€CTBEHHBIC peakiuuu Ha anbAeruabl. CrocoOsl
MOJTYYECHUSI U TPUMEHEHUE AJIbJAETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/IeTbHBIE KapOOHOBBIE KUCTOTH. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3oMepust u HoMeHkatypa. dusnueckue cBorcTBa
OJTHOOCHOBHBIX TPENEIbHBIX KapOOHOBBIX KHCIOT. BOMOpOAHBIE CBS3M MEXKIY
MOJIEKyJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHAE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus >TepuUKalMU, PEaKIUU C Y4aCTHEM YIJIEBOAOPOAHOrO paauKaa.
OCOOEGHHOCTH CBOWCTB MYpaBbHUHOW KHUCIOTHL. [loHATHE O TIPOM3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KHCIOT.
OCcoOEHHOCTH CBOWCTB HEIPEACIBbHBIX M apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCIIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaButenu BBICIIUX
KapOOHOBBIX KHCJIOT: CTE€APUHOBAs, NAJIbMUTHUHOBAS, OJCUHOBAS, .JUHOJIE8As,
NUHONeH08as KUCA0Thl. CrocOOBI MONTYYEHUSI U TPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Crnoxuble 3¢upsl. ['oMmonoruueckuit psia, obmas Qopmyna, uzomepus u
HOMEHKJIaTypa. PU3NUECKHE U XUMHUYECKUE CBOWCTBA: THAPOIU3 B KHUCIOW H
HIEJIOYHOU CpEeJIE.

Kupswi. Ctpoenue, puznueckue U XUMHUYECKHUE CBOWCTBA KUPOB: TUIPOJIH3 B
KHUCJION U TIeNoYHOM cpene. OCOOEHHOCTH CBOMCTB YKUPOB, COJIEPKAIINX OCTATKU
HEMpPEeAEIbHBIX KUPHBIX KUCTOT. JKUpBI B TPUPOJIE.

MpI1a KaK COJTM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBHUE.

OO6mras xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, AU~
U Tonvcaxapuael). MoHOcaxapuIbl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne3okcrupuoosa. dusnyeckrue CBOMCTBA U HaxoxkAeHHE B mpupoje. POoToCUHTES.
XHAMHUYECKUE CBOMCTBA IIFOKO3bI: PEAKIIMKU C Y4aCTUEM CHUPTOBBIX U AJIbIECTUIHON
IpyNm, CIOUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpuMeHeHHe TIIIIOKO3bI, €€
3HAQUYCHUE B KU3ZHEACATENBHOCTH OpraHusma. Jlucaxapuasl: caxapo3a, MaJIbTO3a U
JakTo3a. BoccranaBimBaromue U HEBOCCTAHABIMBAIOIIME AUcCaxapuabl. [ unponns
nucaxapuzioB. Haxoxnenue B mpupoze u npuMenenue. [lomucaxapuasl: kpaxma,
IVIMKOTEH M 1eiuntoyio3a. CTpoeHrne MakpoMOJNEKYJd KpaxMasa, TJIMKOreHa H
HEeJUT0103bl.  PU3MYECKHMEe CBOMCTBA Kpaxmajga W UEJUIK0JIO3bl. XHMUYECKHE
CBOMCTBA KpaxMmalia: TMAPOJIM3, KAYECTBEHHAs PEAKLMUs C HOJOM. XHUMHUYECKHE
CBOMCTBa LIEJUIIOJIO3bL: TUIPOJIN3, MonydeHue 3¢pupoB 1emnono3bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAJIbHBIE METOAbl HW3Y4YEHHUsI BEIIECTB M HX MPEBPALLICHUMN:
PacTBOPUMOCTD Pa3IMYHBIX CIIMPTOB B BOAE, B3aUMOAECHCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHWE STUJIOBOTO CIHPTA B aJIbJIETU]I HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CIHUPTAa JUXPOMATOM Kaliisig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB), KAUYECTBEHHbIC PEAKIIMU Ha albJeruibl (C THUAPOKCUIIOM
muammuncepeopa(l) u ruapoxcugom meau(ll)), peakius riumepruHa ¢ THIPOKCHAOM
memu(ll), xumuueckne cBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBHE
pacTBOpa TI0K03bI ¢ TuApokcuaoM Meau(ll), B3aumoneiicTBue kpaxmania ¢ HOIO0M,
peIIeHne OSKCIEPUMEHTAIBHBIX 3amad 1o Temam «ChoupTel U (EHOIBY,
«Kap6oHoBbie KUCIOTHI. COXKHBIE I(UPBI».

A3o0Tcoep:Kanue OpraHudecKue coeJnHeHu.

AMWHBI — OpraHMYECKUE MPOM3BOAHBIC amMmMuaka. Kmaccudukanys aMuHOB:
anudaruyeckue M apoMaTUYECKHe;, IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Ctpoenne monekyn, obmas (Gopmyna, u3oMepusi, HOMEHKIATypa U (U3HIECKHE
cBoiicTBa. XUMHUYECKOE CBOMCTBA anuaTUYECKUX aMHHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHUE, B3aWMOJICMCTBUE IEPBUYHBIX AMHUHOB C Q30THUCTOM KHCIIOTOM.
Comnu anKuIaMMOHUA.

AHWINMH — PEJCTABUTENIb aMUHOB apOMATHUECKOTO psAa. CTpoeHre aHUINHA.
B3aumHoe BiusHME Tpynn aroMoB B Mojekyiae aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOWCTB aHuiuHa. KadecTBeHHBIE peakinuu Ha aHUiIuH. CrocoOsbl
NOJIy4YeHUsT W TpUMEHEeHHEe anudaThyeckux amMuHOB. llomydeHue aHwnIMHaA U3
HUTPOOEH30J1a.

AmuHokucioTel. Homenknatypa u uzomepusi. OTaeiabHbIE MPEICTaBUTENN O
AMUHOKHUCJIOT:  TJIMIMH, ajaHuH. Ou3udeckue CBOWCTBA  aMUHOKHUCIIOT.
XYWMHYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEPHBIX  OPraHUYECKUX
COCIMHEHUN, peakuus TOJUKOHJEHCAlMK, OOpa3oBaHHE TMENTUIHON CBS3H.
buonornueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTHIOB.

benku kak mnpuponaHble moiumepbl. llepBuuHas, BTOpUYHAsT U TPETUYHAA
CTpyKTypa OenkoB. XUMHUYECKHE CBOICTBAa OENKOB: THAPOJIH3, JACHATYypalus,
KaueCTBCHHbIE PEaKIIMK Ha OCIKH.

OKCIIEpUMEHTAIbHBIE METOAbl HW3Y4YEHHUs BEIIECTB M HX IPEBpAICHUN:
pacTBOpeHuEe OENTKOB B BOE, JCHATypalus OCJKOB IMPU HArpeBaHUM, IIBETHHIC
peakiuu Ha O€JKH, pelIeHHWe OKCIEePUMEHTAIbHBIX 3ajlad MO0 TeMaM
«A30TCcoaepKalle OPraHUIECKHE COETUHEHU» U «Pacro3HaBaHUE OPraHMYeCKUX
COCTMHEHUI.

BricokoMoOJIeKYJISIPHBIE COCIMHEHUS.

OCHOBHBIE TIOHSITUSI XMMHUU BBICOKOMOJIEKYJSIPHBIX COCTMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPHU3ALINM, CPEIHSS MOJICKYspHast



Macca. OCHOBHBIE METOIBI CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHUNW —
NOJIMMEPHU3ALINS Y TTOJIMKOHAEHCAIIUS.

[Tonmumepnsie Matepuanbl. Ilmactmacchl (HMOMUATUIIEH, TOJIUIIPOIMIICH,
MOJIMBUHWIXJIOPU, TIOJMCTUPOJ, TOJUMETUIMETAKpUiIaT, IOIUKApOOHATHI,
noJIMdTUIIeHTepePTanar). Y THim3anus 1 nepepadoTKa MmiacTUka.

DJ1acTOMEpHI: HaTypaJIbHBIN Kay4dyK, CUHTETUYECKHUE Kay4yKu
(OyTamreHOBbIN, XJIOPOTPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HarypasibHble (XJIOMOK, MIEPCTh, MENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHUE (KAalpOH U JaBCaH).

[Tonmumepsl CIeUATBbHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AIIEKTPOIPOBOIAIINE TTOIMMEPBI, OMOpa3iaraeMbIe TIOJTHUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3y4YEHHUsI BEIIECTB M HX MPEBPALLICHUMN:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAce,
KaydyKOB, pCIICHUE 3SKCIEPUMEHTAIBHBIX 3a7ady 1o Teme «Pacno3HaBaHue
IJIACTMACC U BOJIOKOH».

Pacuérnsle 3amaun.

Haxoxnenue MonekyasipHONH (GOpMYNbl OpPraHUYECKOro COEIUHEHUS II0
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIINX B €F0 COCTAB, HAXO0KICHUE MOJIEK YIS PHOM
(bopMyJIbI OPraHUuECKOT0 COSTMHEHUS 0 Macce (00BEMY) MPOAYKTOB CrOPaHHUs, 1O
KOJIMYECTBY BelecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIMU H/UIM HCXOIHBIX
BEIIECTB, YCTAaHOBJIEHUE CTPYKTYpHOU (OpPMYIJIbI OpPraHWyecKoro BELIECTBAa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB IMOJYYEHUS, ONpPEACIICHUE JTOIH
BBIXOJIa TPOAYKTA PEAKIIUH OT TEOPETHUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIe CBA3U.

Peanuzanus MeXIpeAMETHBIX CBSI3€UM MPU U3YYEHUH OPTAaHUYECKOM XUMHU B
10 xnacce OCYIIECTBISIETCS 4YEpe3 HUCIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSTUW, TaK U TOHSTUH, MPUHATHBIX B OTAEIBHBIX MpeAMETax
€CTECTBEHHO-HAYYHOIO LIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYUYHBIN (paKT, TUIIOTE3a,
TEOpHsI, 3aKOH, aHallu3, CHUHTE3, KJacCH(HKaAIus, HaOIIOJCHUE, W3MEpEHUE,
AKCIEPUMEHT, MOJENb, MOJCIIUPOBAHUE.

®dusuka: Marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
SHEPreTUYECKUM YpOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (DU3UYECKUE BEIMYUHBI, C€IUHMIIBI W3MEPEHHUS, CKOPOCTb, DHEPrus,
Macca.

buonorusi: kneTka, oOpraHusM, S3KOCHUCTeMa, Ouocdepa, MeTadboIu3M,
HACJIEICTBEHHOCTh, ABTOTPO(MHBIA M TeTepOoTPO(HBIA TUI MUTaHUSA, OpOXKEHUE,
dboTocUHTE3, JbIXaHWE, OENKH, YIJIEBOAbI, >XUPbI, HYKICUHOBBIC KHUCIIOTHI,
(bepMeHTHI.



Feorpa(bnﬂ: ITOJIC3HBIC NCKOIIaCMBIC, TOIIJIIMBO.
Texnonorus: IMHUIICBBIC IIPOAYKTBI, OCHOBBI PAlHMOHAJIBHOI'O IIMTAHHUA,
MOOHIME CpeACTBa, MAaTCPpHAJIbl N3 UCKYCCTBCHHBIX U CHHTCTHYCCKHNX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX siiep. XUMUYECKU snemeHT. M3otonbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB, KBAaHTOBBIC UMCIIA. DHEPreTUYECKHue YpPOBHHU U
noaypoBHH. AToOMHBIE opOuTanu. Knaccudukamuss XuMHIeCKUX dJIEMEHTOB (S-, -,
d-, f-o;mementsl). PacmpeneneHue 93JIEKTPOHOB 1O ATOMHBIM — OpOMTAISIM.
DNeKTpOHHbIE KOH(PUTYpAllMd aTOMOB 3JIEMEHTOB MEPBOr0O—4E€TBEPTOrO MEPUOOB
B OCHOBHOM W BO30YKIEHHOM COCTOSIHHUH, SJICKTPOHHBIE KOH(QUTYpAIlMd HOHOB.
DIIEKTPOOTPUIIATENBHOCTb.

Ilepnonnuecknii 3axkoH U Ilepuonnueckas cucreMa XMMHAYECKUX JJIEMEHTOB
J.. MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u llepuogmueckoil cucTeMbl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKUX JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTHIX U CJIOKHBIX BEIECTB 0 TPyNIIaM U epruojaM. 3HaYE€HHUE NEPUOJUYECKOTO
3akoHa /.M. Menneneena.

XuUMHUecKass CBsI3b. BuIbl XHMHMUYECKOM CBSI3U: KOBaJCHTHAasl, HOHHasi,
MeTajutndeckas. MexaHu3Mbl 00pa30BaHMsI KOBAJCHTHOW CBsSI3M: OOMEHHBIN U
JIOHOPHO-AKLIENTOPHBINA. DHEPrusi U IJIMHA CBS3U. [[0JIIpHOCTD, HAIPABICHHOCTh U
HACBIIIAEMOCTh KOBaJIEHTHOW CBsi3u. KparHele cBs3u. Bopopoagnas CBs3b.
MexMOIEKYIApHBIE B3aUMOICUCTBUS.

BajleHTHOCTh W BaJ€HTHBIE BO3MOXKHOCTH aToMOB. CBSI3b SJIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MpUMEpPE COCIUHEHUN
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpeacraBieHre 0 KOMIUIEKCHBIX coeUHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCAMHEHUH.
[loHsATHE O KOOPAMHAITMOHHON XHUMUMU.

BemecrBa  MONIEKYJISIpHOTO UM HEMOJIEKYJSIPHOTO  CTPOCHMsA.  THIIbI
KPUCTALTUYECKUX PEIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonstue o nucnepcHbix cucremax. MctuHHble pacTBOpHI. lIpeacrasinenue o
KOJUTOMAHBIX pacTBopax. CrocoObl BBIPAKEHHUS KOHIIGHTPAIMM PACTBOPOB:
MaccoBasi J10JIs1 BEUIECTBA B PAaCTBOpE, MOJISIpHAsE KOHLEHTpauus. HaceileHHbIe u
HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucramuoruaparsl.

Krnaccudukarus 1 HOMEHKIaTypa HEOPTraHMYECKUX BEIIECTB. TpUBUATBHBIC
Ha3BaHUS OTJECIbHBIX MPECTABUTENIEH HEOPIraHUUYECKUX BEIIECTB.



Krnaccudukaimss XuMU4eCcKUX peakiuii B HEOPraHMYECKOM U OpraHuYecKoi
XUMUH. 3aKOH COXPAHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U IPEBPALLICHHS
SHEPIruM IMPU XUMUYECKUX peakiusix. TeraoBbie 3PHEeKThl XUMUYECKUX PEaKIUH.
TepMoXUMHUYECKHE YPAaBHEHHS.

CKOpOCTh XMMHUYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
['omorenHble U rereporeHHsle peakuuu. Karamus u kataams3aTopsl.

OOparuMble 1 HEOOpaTUMbIE peakiuu. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOTO paBHOBecHs. DaKTOphl, BIUSIONIME HA IOJOKCHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPa, AABICHUE U KOHLEHTPALMH BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Tpunuun Jle [larense.

OnektponuTudeckas aucconuanus. CuibHbIE H  caa0ble  AJIEKTPOJUTHL
Crenenp nuccouuanuu. Cpena BOJHBIX pPAacCTBOPOB: KHUCIOTHAs, HEUTpalbHas,
mienovyHas. Bomopoausiii mokaszarens (PH) pactBopa. I'mnponus coneit. Peakiuu
HMOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakunu.  CTEneHb  OKUCIICHUS.
Okucnutenb W BOCCTAaHOBUTENb. [Ipollecchl OKHUCIEHUS W BOCCTaHOBIICHMS.
Baxnelime OKUCAUTENIM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOro OanaHca.
DIIEKTPOIN3 PaCTBOPOB U PACILIIABOB BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUsI BEIIECTB W HX IpEBpalllcHUN:
pasznoKeHue MepoKCHAa BOJAOPOJAa B MPUCYTCTBUU KaTalu3aTopa, MOJAEIU
KPUCTAJUTMYECKUX PEHIETOK, TPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OMpeIeTICHHE
Cpenbl pacTBOPOB C IMOMOUIBIO WHIWKATOPOB, HU3YUYECHHUE BIMSHUA Pa3IAYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKONW PpEaKIMU ¢ TMOJOKEHUE XUMHYECKOTO
paBHOBECHS.

Heopranuveckasi xuMusi.

[Tonoxenune HemeTamwioB B [lepuonnueckoi cucteMe XUMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa 1 0COOEHHOCTH CTPOCHHSI MX aTOMOB. Du3nueckue CBOWCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMEpE KUcaopoaa, cepsl, hochopa u
yrieposia).

Bonopon. Ilomyuenue, ¢usznyueckne M XUMHUYECKHE CBOWCTBA: PEAKIMH C
METaJUIaMU U HEMETAJUIAMH, BOCCTAHOBUTEIIbHBIEC CBOMCTBA. [ apuasl. TommMBHbIE
3JIEMEHTHI.

l"anorensl. HaxoxaeHue B mpupojie, CrocoObl MOMydeHUs, GU3UYECKUE U
XUMHUYECKUE CBOWMCTBA. [ aoreHoBoaopoasl. BaxkHelne KUCIOpOACOAEpKaIe
COeIMHEHHUs ranoreHoB. JlabopaTopHble U TPOMBIILUIEHHBIE CIIOCOOBI MOJY4YEHHUS
rajoreHoB. [IpuMeHeHne rajloreHoB U UX COEAUHECHUN.

Kucnopon, o3oH. JlaGopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TMOJIY4YCHUS
kuciopoya. duznueckne U XMMUUYECKHE CBOMCTBA U MPUMEHEHHE KHUCJIOpoJa U
030Ha. OKCH/IbI U IEPOKCHIBI.



Cepa. Haxoxpaenwe B mpupoze, CIOCOObI TONydeHHUs, (QU3NYECKUEe U
xumuueckue cpoiictBa. CepoBomopon, cyiabduasl. Oxcun cepwi(1V), oxcun
cepbl(V1). CepHucras u cepHas KUCIOTHI U UX cOIu. OCOOCHHOCTHU CBOMCTB CEPHOM
KHUCIOTHI. [IpuMeHeHne cepbl U €€ COeTMHEHU.

A3zor. HaxoxaeHue B mNpupoie, CrnocoObl MOMy4eHHs, (U3HYECKHE U
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKcUbl a30Ta. A30THUCTast M a30THAas
KHCIIOTHI U UX con. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHne a3zora
U €r0 COeIMHEHUN. A30THBIE YIOOpEHHUS.

®ochop. Haxoxnenue B mpuponie, CrnocoObl MONMy4deHHs, (HU3HUECKUE U
xumuueckue cporictBa. Dochunasl u dochun. Oxcuabl docdopa, dochopHas
kucinora u e€ comu. I[lpumenenue docdopa u ero coemuaeHuii. dochopHbie
yI00peHus.

VYrnepon, HaxoxkaeHWe B Opupoje. AJUIOTPONHBIE  MOAU(UKAIUU.
Ouznyeckue M XUMHYECKHE CBOMCTBA TMPOCTHIX BEHIECTB, OOpPa30BAHHBIX
yraepogoM. Oxkcun yriuepona(ll), oxcun yranepoma(lV), yrompHast kucinora u eé
colH. AKTHUBUPOBAHHBIA yroib, aacopOius. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IprMeHeHHe MPOCTHIX BEIIECTB, 0OPA30BAHHBIX YIJIEPOIOM, U €r0
COCIMHECHUM.

Kpemunii. Haxoxaenue B npupoje, cnocoObl MOTydyeHUs, (U3NYECKHE H
xumudeckue cBorctBa. Oxcupa kpemuwusi(1V), kpeMHUEBas KHUCIIOTa, CUJIUKATHI.
[IpuMenenne KpeMHus U €ro coeanHeHUM. CTEKII0, €ro MOIYyYEHHE, BUABI CTEKIIA.

ITonoxxenne MeraiuioB B Ileproanueckon CUCTEME XUMUUYECKUX JIEMEHTOB.
OCoOCHHOCTH CTPOCHHUS DSJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOmme
dbuznyeckre CBOMCTBA MeETaUIOB. [IpuMeHeHHE METa/yioB B OBITY W TEXHUKE.
CruaBbl METALIIOB.

DNEeKTPOXUMHUUYECKUI psAl  HampsbkeHuid MertamwioB.  OOmmue  crnocoObl
MOJTYyYEHUS METaJUIOB: TUAPOMETAILTYPrusl, MUPOMETAILTYPTHS,
anekTpomeramuryprus. [loHsitue o koppo3mu MeTawioB. CrmocoObl 3amuThl OT
KOPpPO3HH.

OO6mas xapakrepuctuka metamwioB |A-rpynnsl [lepuognyeckoil cucTeMbl
XUMUYECKUX d7IeMeHTOB. Hatpuit u kanuii: nonydenue, pu3nyeckue U XUMUYECKUe
CBOMCTBa, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUH.

Oo6mas xapakrepuctuka metamuioB |IA-rpynmner I[leprogudyeckoit cucTteMbl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KaJlblUii: ToJdy4deHue, (Qusndyeckue
XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE TMPOCTHIX BEHIECTB M HMX COCAUHEHUM.
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHECHHUS.

ATIOMHUHMI: oTydYeHue, (PU3NUYeCKue U XMMUYECKUE CBOWCTBA, IPUMEHEHHE
MPOCTOr0 BEIIeCTBA U €ro coeauHeHui. AMQOTEpHBbIE CBOMCTBA OKCHIA H
TUAPOKCUAA ATFOMUHUS, TUAPOKCOKOMIUIEKCHI ATFOMUHUS.



OO6miasi xapakTepucThka MeTauioB 1o0ouHbIX noarpymnn  (b-rpymm)
[leproanueckoi cUCTEMbl XUMHYECKUX JIEMEHTOB.

DU3NYECKNE U XUMUYECKUE CBOMCTBA XpOMa M €ro coequHeHnii. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u nuxpomarhl, UX
OKHCITUTEIbHBIE CBOMCTBA. [loydeHnre u npuMeHeHne Xxpoma.

dusnyeckue M XUMHYECKHE CBOWMCTBA MapraHiia W €ro COEIUHEHUM.
Baxneitmue coenunenuss wMapranma(ll), wmapranma(lV), wapranna(VI) wu
mapranua(Vll). Ilepmanranar kanusi, ero OKUCIUTEIbHbIE CBOWCTBA.

duznyeckre U XUMHYECKHUE CBOMCTBA JKejie3a M ero coequHeHui. OKCHUIbI,
rugapokcuanl u coiu xene3a(ll) u sxeneza(lll). [Tonyuenue u npumeHeHue xenesa u
€ro CIUIaBOB.

DuU3NYECKNE U XUMHYECKUE CBOMCTBA MEAU U €€ coenuHeHul. [lonyuenue u
IIPUMEHEHHUE MEAU U €€ COEIUHEHUM.

[Muak: momydeHue, (U3NUECKHEe M XHMHUYECKHE CBOMCTBAa. AMdoTepHbIe
CBOMCTBA OKCHJIa U THUJIPOKCHJIA [IMHKA, THIPOKCOKOMILIEKCHI [IUHKA. [IprmeHeHne
IMHKA U €T0 COCANHCHUM.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
U3ydeHre oOpa3I0oB HEMETaUIOB, ropeHue cepbl, (ocdopa, xeneza, MarHusi B
KHCJIOpOJIe, H3Yy4YeHUE KOJUIeKIMU «MeTamibl W CIUIaBbl», B3aUMOJCHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIBHBIX METAJUIOB C BOAOW (BO3MOXXHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB), B3aUMOJICUCTBUE ITMHKA M JKEJe3a C pacTBOpaMU KHUCIOT U
HIeJI04Yel, KaYeCTBEHHBIE PEaKIIMM HA HEOPraHMYECKHUE aHHOHbI, KATUOH BOJIOPOJA
U KaTUOHBI METAUIOB, B3aWUMOJICUCTBHUE THAPOKCHIIOB AIIOMUHHUS U ILIMHKA C
pacTBOpaMHu KHUCIIOT U IIEJIOYEH, perieHrue dKCIePUMEHTAIBHBIX 3a/ad M0 TeMaM
«Tanorens», «Cepa u e€ coeguHeHUs», «A30T U GHochop U UX COCAUHEHUS»,
«Mertasubl TJIaBHBIX TOATPYNI», «MeTauibl HOOOUHBIX MOATPYIID».

XuUMHUS U KU3Hb.

Ponp xumuu B obecriedeHny yCTOMYMBOrO pa3BUTHUs dyenoBeuecTna. [lonsaTue
0 HAYYHBIX METOJIaX MMO3HAHUS U METOJOJIOTMU HAy4YHOr 0 uccienoBanus. Hayunsie
MIPUHITUIIBEI OPTaHU3AIMH XUMHAYECKOT0 TTPOM3BOoIcTBA. [[pOMBINIIICHHBIE CITOCOOBI
MOJIYYEeHUsI BaXKHEHIIMX BellecTB (Ha MpUMepe MPOU3BOACTBA aMMMAKa, CEPHOM
KHUCJIOThI, MeTaHoJa). [IpoMbIluieHHbIE CTTOCOOBI TTOTYYEHUSI METAJIJIOB U CILIABOB.
XUMUYECKOE 3arpsi3sHEHNE OKPYKAIOIIEeH Cpeibl U ero nociaeAcTBus. Poiabs xumuu B
00eCIeYeHUU IHEPreTUIECKON 0€30I1acHOCTH.

XuMusi W 300poBbE 4enoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuiia
UCII0JIb30BAHMS JIEKAPCTBEHHBIX MpeEnapaToB. Pojab XuMun B pa3BUTUU MEIULIUHBI.

XuUMUs THIIA: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J00aBKU. Pojib xumMuu B
oO0ecrneyeHNH ITHIIEBON 0€30IMaCHOCTH.



Kocmernueckue u mnapdromepHbie cpeacTBa. beitoBas xumwus. [IpaBuia
0€301MacHOr0 UCIOJIBL30BAHMS ITPENapaTOB OBITOBOM XMMHH B IIOBCEIHEBHOM JKU3HHU.

XuUMHUS B CTPOUTEIHCTBE: BAKHEUIIINE CTPOUTENIbHBIE MaTepuayibl (IIEMEHT,
OCTOH).

XuMus B CEJIbCKOM X03siicTBe. OpraHMvecKue U MUHEpalbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuaibl, KpPacKU, CTEKIIO, KEpaMmuKa.
Marepuansl 11 3JIeKTpOHUKUA. HanoTexHonorum.

Pacuérnrble 3agaun.

Pacuérei: mMacchl BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIWYECTBY
BEIIECTBA, MACCE UM 00BEMY OJTHOTO M3 YUAaCTBYIOIIUX B PEAKIIUU BEIIECTB, MAaCChI
(0O0BEMa, KOMMUECTBAa BEMIECTBA) TPOAYKTOB PEAKITUH, €CIIM OTHO U3 BEIIECTB UMEET
MpUMeECH, Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CIIU OJTHO
M3 BCIIECTB JAHO B BHJE pPacTBoOpa C ONPEACIEHHOM MACCOBOM JIOJIEH
PacTBOPEHHOIO BENIECTBA, MACCOBOM J10JIM U MOJISIPHOM KOHIIEHTPAILIMU BEILIECTBA B
pacTBOpE, N0JM BBIXO/Ia MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTO.

MexnpenMeTHbI€ CBSI3H.

Peanuzanusga  MeXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUM oO0mel u
HEOpraHnyecko xumuu B 11 Kiacce ocylecTBIsieTCs Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHITUHN, IPUHATHIX B OTJEIbHBIX
IIpeaMeTax €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO0uue ecTeCTBEHHO-HAYUHbIEC MMOHATHS: SIBJIEHUE, HAY4YHbIM (DAKT, TUMIOTE3a,
TEOpHsl, 3aKOH, aHAJM3, CHHTE3, KjacCU(pUKAIUs, TEePUOJUIHOCTb, HAOIIOJACHUE,
U3MEPEHHE, IKCIEPUMEHT, MOJIEIb, MOJICIIMPOBAHUE.

dusuKa: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb, BEIIECTBO,
TENO0, O0BEM, arperaTHoe COCTOSIHME BEIIECTBA, HACANbHBbIA Ta3, (U3HUYEeCKUe
BEJIMYMHBI, €AUHHUIBI U3MEPEHUS, CKOPOCTh, SJHEPTHUs, Macca.

buonorus: kimerka, opraHusM, SKocucTeMa, bnocdepa, MeTaboanu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPbI, YrIeBOJbI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEMIECTB U MTOTOK YHEPTUU B SKOCHUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, TOJE3HbIE UCKOMAeMbIe, TOILIUBO,
PECYPCHL.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTh, METALTYPIUsl, CTPOUTEIbHBIE
MaTepUalbl, CEIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, NMUILEBAs IPOMBIIIJICHHOCTb,
dbapmarieBTUEeCKast MPOMBIIIJIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKUX
IIPENapaTroB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAS
MIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA VI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBHUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMSI MpeaMeTra «XUMHsS» Ha YPOBHE CPEIHErO
oO1rero 00pa3oBaHUsI BBIICICHBI CICIYIOIIME COCTaBIISIIONIME: OCO3HAHUE
OOYJarOMIMMUCS POCCUMCKOM TPAXKIAHCKONW HJIEHTUYHOCTH, TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOMPEACICHNIO; HATMYUE MOTUBALIMU K
OOYy4EHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYaromuxcsi PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIIECTBE MPaBWJIAMU M HOPMAaMH TOBEACHUS; HAJIMYUE
MPaBOCO3HAHMUS, SKOJIOTMUECKON KYIbTYpPhl, CIOCOOHOCTh CTABUTh 1[E€JIU U CTPOUTH
YKA3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yNIbTaTbl OCBOCHUS MpeaMeTa «XUMHUSD» OTpaXKaroT
c(hOpMUPOBAaHHOCTh OIbITA [MO3HABATEILHOM U MPAKTUYECKOW JESATEIbHOCTH
00y4Jaromuxcs B MPOIIECCe peaan3aun 00pa3oBaTelIbHON AESITEIHLHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMETa «XHUMHUS» OTPAXKaKT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOM M MPAKTUYECKOU JCSATEIHbHOCTH
oOydJarmuxcs B MPOIECCe pean3alid 00pa3oBaTeIbHON NIEATEIbHOCTH, B TOM
YHUCJIC B YACTH:

1) rpakaaHCKOro BOCIIMTAHUS

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBOKECHUSA K 3aKOHY U MPABOIOPSIIKY;

MPEACTABJIEHNUS] O COLMAJIbHBIX HOPMAax W MPABUIAX MEXKIMYHOCTHBIX
OTHOILIEHHUI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JIEATETLHOCTH IIPH CO3AaHUHN YIEOHBIX
IPOEKTOB, PEIICHUN YUYEOHBIX U MMO3HABATENbHBIX 33/1a4, BHITTOJIHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWUMATh W TPUHUMATH MOTHBBI, HAMEPCHHUS, JIOTUKY U
apryMeHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESITEIIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHUS

LIECHHOCTHOI'O OTHOUIEHHWS K MCTOPUYECKOMY H HAYYHOMY HAaCJIECIUIO
OTECUYECCTBEHHON XMMUU;

YBOXEHUSI K TIPOIIECCY TBOpPYECTBA B 0OJIACTH TEOPUM M MPAKTUYECKOTrO
IPUJIOKEHUST XUMHUHM, OCO3HAHUS TOrO, YTO JaHHbIE HAyKH €CTh pPE3yJIbTaT
JUINTEIbHBIX ~ HAOMIOJCHUHN, KPOMOTJIIMBBIX  DKCIEPUMEHTAIBHBIX  TOHUCKOB,
IIOCTOSTHHOT'O TPyJa YUYEHBIX U IPAKTUKOB;

MHTEpPECa U TO3HABATEIbHBIX MOTHUBOB B ITOJIY4YE€HUH 1 TTOCJICAYIOIIEM aHAJIN3E
uH(OpMaILUK O MEPEOBBIX TOCTUKEHUSIX COBPEMEHHOM OT€YEeCTBEHHON XUMUH;



3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMSI:

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBI3AHHBIC C XMMUYECKUMU SIBJICHUSIMH,
U MIPUHUMAaTh OCO3HAHHBIC PEUICHUS, OPUCHTUPYSACh HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE IMOBEICHHE M IMOCTYNKH CBOMX TOBApHIIECH C
MO3ULIMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIEICTBUIMA
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbS:

MOHMMAaHUSl I[IEHHOCTEW 3J0poBOro W 0Oe3omacHOro oOpasa JKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (M3HYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

COOJIIOJICHUST TIpaBUJl OE€30I1acHOr0 OOpalleHuss C BEIIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM ACATEIBHOCTH;

MMOHUMAHMUSI [IEHHOCTH TIPaBWJI HMHIUBUIYAILHOTO H  KOJIJIEKTUBHOTO
0€30MMacHOT0 MOBEJICHUS B CUTYAITUSIX, YIPOKAIOIINX 30POBBIO M KU3HU JIFO/ICH;

OCO3HAHUS TOCIEACTBUM M HEMPUSATUS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUSI);

S) Tpy10BOro BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIE0BATEIbCKOM
NEeSTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM M  JAPYrUX BUOAX
NEeATEbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTUE€ B PEIICHUUM NPAKTUUECKUX 3a7ad
COIIMAIbHOM HAIpaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YYEHHUIO0 MPOQPECCUil pa3muiHOTO Pojia, B TOM
YHCJIe HA OCHOBE MTPUMEHEHHUS IPEIMETHBIX 3HAHUW 0 XUMUU;

YBaXXEHUSI K TPYAY, JIOJSM TPpyAa U pe3ysibTaTaM TPYJOBOU JIEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHAMBUIAYaJIbHOH TPACKTOPUHU
oOpasoBaHus, Oyayiiel mpodeccun U peaau3alrd COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHU, HUHTEPECOB U
noTpeOHOCTEel 00I1IeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

AKOJIOTUYECKHU 11€JIeCO00pa3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3EMJIE;

MOHUMAHUSL TJIO0AJIBHOTO XapakTepa HKOJOTMUECKUX MPOoOsIeM, BIMSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE TPUPOJHON U COLIUATBHOM CPENbL;

OCO3HAHUSI HEOOXOJMMOCTU HCIOJB30BAHUS JOCTHKEHUM XUMHUHU JJIs
pEeIIeHUs BOIPOCOB PAIMOHAIBLHOIO MPUP OJ0T0JIb30BAHMUS;



AKTUBHOI'O HENPUATUS  JEHWCTBHM, NPHUHOCAIIMX BpEA  OKpYKaOIIEH
OPUPOJHON Cpele, YMEHHUsl MPOrHO3MPOBaTh HEOJIArOMpUSATHBIE 3KOJIOIMUECKUE
MOCJIEJCTBUS MPEANPUHIUMAEMBIX ACHCTBUN U MIPEIOTBPALLATD UX;

HaJIM4YMsI PaA3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJIOTMYECKON KYJIBTYPBI,
OIBITA NEATEIbHOCTU DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
OpaKkTUKE, CHOCOOHOCTM UM YMEHHUS aKTHBHO TPOTUBOCTOATH UACOJIOTUU
xemo(oouwu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
Y OOIIECTBEHHOM MPAKTUKU;

NOHUMAHUA CHeUM(UKH XUMUU KakK HayKd, OCO3HaHUS €€ poiu B
(OpMHUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIIJIEHHS, CO3JIaHUHU LIEJIOCTHOIO
MIPEICTaBICHN 00 OKPYKAIOIIEM MHpE Kak O €IMHCTBE IPHUPOABI U YEJIOBEKa, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M peHIeHHM NpoOJieM COXpaHEHUs
IIPUPOTHOIO PAaBHOBECHS,

yOeXKJIEHHOCTM B  OCOOOM 3HAYMMOCTH XUMUHM JUISI COBPEMEHHOMU
LIMBUJIM3ALNN: B €€ TYMaHUCTUYECKON HAIIPABIEHHOCTHU U BAXKHOW POJIN B CO3JJaHUN
HOBOM ©0a3pl MaTepUaIbHOM KYJbTYpbl, B pEUIEHUU TIJI00ANbHBIX MPoOIeM
YCTOMYMBOI'O Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, YHEPIE€TUUYECKOM, NMUILEBOU U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEIULMHBI, OOECIEUYEHHH YCIOBHM
YCIIEUTHOTO TPY/AA U 9KOJIOTMYECKH KOM(OPTHOM KU3HU KaXA0r0 4JieHa 0OIEeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HMCIOJb30BaTh
noJyJaeMble 3HAHUS JJIs aHaJIM3a U OOBSICHEHHUS SBJICHUM OKPY’KalOLEro Mupa u
IPOUCXOASIINX B HEM U3MEHEHUMN, YMEHUS J1es1aTh 00OOCHOBAHHBIE 3aKJIIOUEHUS Ha
OCHOBE HAaYYHBIX (PAKTOB U UMEIOIUXCA TaHHBIX C II€JIbI0 MOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJB30BaTh XMMHYECKHE 3HAHUSA IS
petieHust IpodJieM B peaibHBIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, NCCIIEI0BATEILCKON JEATENbHOCTH;

FOTOBHOCTM W  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUM 10 XUMHUU B
COOTBETCTBUH C )KMU3HEHHBIMU MTOTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSIM TpyZa B pa3iMuHbIX chepax npodheccuoHaTbHOU
NEATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHBI



MeranpeIMeTHbIE PE3YNIbTATBl OCBOEHUS IPOrPaMMbI [0 XMMHH Ha YPOBHE
cpenHero o01ero oopa3oBaHus BKIIIOYAIOT:

3HaYMMble  JUIE  (OPMHUPOBAHMS ~ MHUPOBO33PEHUS  OOy4YAIOIIMXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHITHUS, OTPaXKaIOIINe
HEJIOCTHOCTh HAy4YHOW KapTUHBl MHUpa M CIHEUU(PUKY METOJOB IO3HAHMS,
UCMOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPrus, SBICHUE,
npoliecc, cucTtemMa, HaydHbld (hakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOMIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCalbHblE yuyeOHbIE AeHCTBUs (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIC,
PEryISATUBHBIE), o0ecreynBaroIue dbopmupoBaHue (G yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATILHON KOMIETEHIIMH 00Yy4aroIInuXCs;

CIIOCOOHOCTD oOy4arommxcs UCITI0JIb30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHbIE y4eOHbIE
JIEMCTBHS B ITI03HABATEILHON U COLMAJILHOM ITPAKTHKE.

MeranpeIMeTHbIE pe3yibTaThl OTPaKAKOT OBJAJACHUE YHUBEPCAIbHBIMU
y4€OHBIMM  [IO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMH U  PETYJIATHBHBIMHU
NEUCTBUSMH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

1) 6a30BbI€e JTOrHYeCKHe AeliCTBUSA:

CaMOCTOSITEIbHO  (OPMYJIUPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpeaeNsITh 1€ JeATCIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThl IEATCIHHOCTH C TTOCTABJICHHBIMHU LICJISIMU;

HCTIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIIIJICHHUS:
BBIJICTISITh XapAaKTEpPHbIC TMPU3HAKK TMOHATUH W yCTAaHABJIMBATH UX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONIUE TIOHSTHS JJIsI OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAaHHMS M KPUTEPUU JJIs1 KJjacCH(HUKAIMKU BEIIECTB H
XUMHUYECKUX PEAKIINN;

yCTaHABJMBAaTh TNPUYMHHO-CJIECACTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHIAYKTUBHBIC, JEIYKTHUBHBIE, IO
aQHAJIOTHH), BBIABISITh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHMS B PacCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJBI U 3aKJIFOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIb3YeMbI€ B XUMUU CHMBOJIMYECKHUE
(3HAKOBBIC) MOJIEITH, TPEOOPA30BBIBATH MOJICTbHBIE TPEJCTABICHUS — XUMUUECKUN
3HaK (CMMBOII) 2JIEMEHTa, XUMUYecKas popmysa, ypaBHEHHE XUMUIECKON peaKIInu
— MPU PEIIEHWH Y4EOHBIX TO3HABATEIBHBIX W MPAKTHMUECKUX 3a1a4, MPUMEHSTbH



Ha3BaHHBIC MOJICJIbHBIC MPE/ICTABICHUS JJISl BBISABICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEHICCTB U XUMHUYECKUX PEAKIIH.

2) 0a3oBbIe HCCIeN0BATEIbCKUE TeHUCTBUS:

BJIQJIETh OCHOBAaMHU METOJIOB HAYYHOI'O IMO3HAHMS BEIIECTB U XUMUYECKHUX
peaKiui;

dbopMyIMpOBaTh LIETH U 33/1a4U UCCIICIOBAHNS, UCIIOIb30BATh TOCTABJICHHBIC
U CaMOCTOSITENIbHO COPMYIUPOBAHHBIE BOMPOCHI B KAauyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI JUII (POPMUPOBAHUS THUITOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJIECHUN;

BJIQJICTh HAaBBIKAMH CAMOCTOSTEIIBHOTO IIJIAHUPOBAHHMS W IMPOBEICHHUS
YYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIIOMATh 32 XOI0M
mpolecca, CaMOCTOSTENLHO IIPOTHO3UPOBATH €ro pPe3yiabTar, (opMyIupoBaTh
0000111eHUS ¥ BBIBOJbI OTHOCUTENILHO JOCTOBEPHOCTH PE3yJbTAaTOB UCCIIEI0BAHUS,
COCTaBJIATb 0OOCHOBAaHHBIN OTYET O MPOJETaHHON padboTe;

npuoOpeTaTb OMBIT YYEHUYECKOM HCCIIEe0OBATEIbCKOM U MPOEKTHOU
JESTENBHOCTH, TPOSBIATh CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MTOMCKY METOJIOB PEIICHUS MPAKTHICCKUX 33124, MPUMEHECHUIO Pa3INYHbBIX METO/IOB
MO3HAHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCSI B PA3IMYHBIX HMCTOYHUKAX HHPoOpMauu (HAYy4HO-
MOMYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJAEpKaHHUs, CIPaBOYHBIC TOCOOWMS,
pecypcel MHTEpHETa), aHanM3upoBaTh WH(POPMAIUIO PA3TUYHBIX BUJIOB U (POpM
IPE/ICTaBIICHNUS, KPUTHUYIECKU OLICHUBATh ed JIOCTOBEPHOCTH u
HETTPOTUBOPEUHUBOCTH;

(bopMyIMpOBaTh 3aMpPOChl U MPUMEHSITH PA3MYHBIE METOABI TIPH TOUCKE U
orbope uHbOpPMAIMHU, HEOOXOAUMOM JUISI BBIMOJHEHUS y4eOHBIX 3ajaad
OIPEACIIEHHOIO TUIIA,

mpuOOPETaTh OMBIT KCIOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTUHN U Pa3IMUHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTHMAIBbHYIO  (GOpPMY  MPEACTaBICHUS
uHopMmanuu (cXeMbl, 'paQuKH, THarpaMMbl, TaOJIUIIbI, PUCYHKH U APYTHE);

WCITOJIb30BaTh HAYIHBIN SI3BIK B KAUECTBE CPEICTBA MPH padOTE C XMMUICCKOM
uH(popmaIeil: NpUMEHATh MEXIpEAMETHbIE ((PU3NYEeCKHue M MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, aOOpeBUATYPHI, HOMEHKJIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAI'TIAJHOCTH.

KoMMyHHKAaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eiCTBUSA:



3a71aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBI B X0J1€ AUAJIOTa U/UIIH
JUCKYCCHUH, BBICKA3bIBATh UJIEU, (DOPMYIHPOBATH CBOU MPENIIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHHUSI IPEUIOKEHHOM 3a1a4H;

BBICTYTIATh C TPE3CHTAIMCH pPe3ybTaTOB TO3HABATEIHHOU JEATEIHHOCTH,
HOJYYCHHBIX CAMOCTOSATEIBHO I COBMECTHO CO CBEPCTHUKAMU TIPU BBITIOJTHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKON pabOThl MO MCCIIEOBAHUIO CBOWCTB
M3y4aeMbIX BCILNECTB, pealn3alii yueOHOro MpoeKTa, ¥ (DOpMYJIMPOBATH BHIBOIBI
10 pe3ysbTaraM IMPOBEAEHHBIX HCCICIOBAHUN IMYyTEM COTJIACOBAHUS ITO3WIUN B
X071 OOCYXKJIEHUS U 0OMEHA MHEHHUSIMH.

PerynsiTuBHBIE YHMBeEpcaIbHbIe YYeOHbIe 1eliCTBHSA:

CaMOCTOAATEJIbHO IUIAHUPOBAaTh U OCYUIECTBIIATH CBOKO I03HABATEJBHYIO
NESTEILHOCTh, ONpenelss €€ Leau M 3aJauyd, KOHTPOJIMpPOBaTb M IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATh MpEeslaraéMblii aarOpuTM JEUCTBUH IpH
BBIMIOJTHEHUM YYE€OHBIX M MCCIIEJOBaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
3((PeKTUBHBIN C€IOCO0 KX pelIeHHs ¢ Y4ETOM TOJYyYEHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYLIECTBIIATH CaAMOKOHTPOJIb JEATEIIBHOCTM HAa OCHOBE CAMOAHAIN3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yabTaTbl OCBOCHUSI IPOrPAMMBI IO XMMHUU HA YTIyOIEHHOM
YPOBHE Ha YPOBHE CPEIHEr0 OOIIEr0 00OPa30BaHUS BKIIOUAIOT CIEUPUIECKHUE [T
y4eOHOro npeaMera « XuMHUs» HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI 110
OCBOEHHIO, MHTEPIpPETAlMM U NpeoOpa3oBaHUIO 3HAHUN, BUABI JIEATEIBHOCTH I10
MOJyYEHUIO HOBOTO 3HAHUS W MPUMEHEHHWIO 3HAHUNA B Pa3IMYHBIX Y4eOHBIX
CUTYalUsIX, a TAK)KE B PEaJIbHBIX KU3HCHHBIX CUTYyalUAX, CBI3aHHBIX C XuMuel. B
OporpaMMe II0 XHMHMM IIPEIMETHBIE PE3yJbTaThl IMPEACTABICHbI IO TOAam
W3y4YCHHUS.

10 KJIACC

[IpenmeTHble pe3yNbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHS
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUNA: O MECT€ W 3HAYCHHH OPraHUYeCKOM
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJId B OOECIEUCHUH YCTOMYUBOTO
pPa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHMUECKOM, YHEPIeTUUECKON U
MUIIEBOM 0€30MaCHOCTH, B Pa3BUTHH MEIUITMHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HUCTOYHUKOB SHEPruu, B o0ecrie4yeHu paloOHAIbHOTO
IPUPOIOIOIb30BAHUS, B (POPMUPOBAHMM MHPOBO33PEHUS U OOUIEH KyJIbTYphl
YEJI0BEKa, a TAK)KE IKOJIOTMYECKA 0OOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3710POBBIO
Y [IPUPOJHOM Cpene;

BJIQJICHUE  CHUCTEMOM  XMMHWYECKMX  3HAaHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarolue MOHATHSI — XUMUYECKUN 3JIEMEHT, aTOM, AP0 U 3JIEKTPOHHAs
obojouka aroma, S-, P-, d-aTOMHBIE OpOWTAIH, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToma, TUOpUAu3alMsl AaTOMHBIX OpOuTajaed, HWOH, MOJEKYa,
BaJIEHTHOCTD, 3JIEKTPOOTPHULIATENIBHOCTD, CTENIEHb OKHCIECHUS, XUMHUUYECKas CBSA3b,
MOJIb, MOJISIPHASI Macca, MOJIAPHBINA 00BEM, YIIIEpOJIHBIN CKeNeT, (yHKIMOHAIbHAS
Ipynma, pagukai, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHBIE), H30MEpUs CTPYKTypHass W HPOCTPAHCTBEHHas (reomMeTphyeckas,
ONTHYECKas), HW30MEPbl, T'OMOJOTMYECKUN psll, TOMOJIOTH, YIJIEBOIOPOIbI,
KHUCIIOPOA- U a30TCOAEP)KAIUE OPraHUYECKUE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJICKYJISIDHBIE COCIWHEHUS; TEOPUH, 3aKOHBI
(mepmonnueckuii 3akoH J[. M. MeHneneeBa, TeopHsi CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEBpallCHUs DSHEPIUHM MPU XUMHUYECKHX peaklusixX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIME B OCHOBE
NOHMMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKHX SIBJICHUI; IPEACTABIICHUS O
MEXaHU3Max XHMHWYECKUX pEeaKIUd, TEePMOJUHAMUYECKMX M KHHETUYECKHUX
3aKOHOMEPHOCTSX UX IPOTEKaHMs, O B3AUMHOM BIIMSIHUH aTOMOB U I'PYIII aTOMOB B
MoJIeKyaxX (MHIYKTUBHBIN U Me3oMepHbId dpdexTsi, opuentantsl | u |l pona);
(akTONOrM4YecKue CBEJIEHUS O CBOMCTBAaX, COCTAaBE, MOJYYEHUH U 0OE€30MacHOM
UCTOJIb30BaHUM BaKHEUIINX OPraHMYECKHX BEUIECTB B OBITY M NPAKTHUYECKOM
JESITENbHOCTH YeJIOBEKa, OOIIMX HAYYHBIX MTPUHIIUIIAX XMMUYECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJA, TEPepadbOTKU HEe(DTH);

C(OPMUPOBAHHOCTh YMEHHIi: BBIABISATH XapaKTEPHbIE MPU3HAKU TMOHITHH,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE IMOHATHS MPU
ONMCAHUU COCTaBa, CTPOEHUS U CBOWCTB OPTraHUYECKUX COCTUHEHUM;

c(hOpMUPOBAHHOCTH YMEHUIA:

UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBIEHUS MOJIEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUYECKUX
BELIECTB;

COCTaBJISITh YPABHEHUS] XMMHUYECKUX PEAKIUN U PaCKpPbIBATh MUX CYIIHOCTD:
OKHUCIIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKIUMi  NOCPEACTBOM  COCTABIICHHUS
ANEKTPOHHOrO OallaHca JTUX peaklMil, peakluil HOHHOro OOMEHa MyTEM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHU;



W3TOTABJIMBATh MOJIENTM MOJIEKYJT OPraHMYECKUX BEIIECTB JJI WIUTIOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OPMUPOBAHHOCTh YMEHUH: YCTAHABIMBATH MPUHAMJIECKHOCTh H3YyYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBy U CTPOCHHIO K OIPEICIEHHOMY
KJIacCy/TpyIne COENWHEHHWM, JaBaThb MM Ha3BaHUA IO CUCTEMaTHYECKOM
Homenknarype (IUPAC) u npuBonuTh TpUBHAIbHBIC HA3BaHUS VISl OT/AEIBHBIX
NpEACTaBUTENICH OPraHUYECKUX BEIIECTB (3TWICH, alleTUJIEH, TOIYOJ, TIIULEPHH,
ATUJICHIJIMKONb, (EeHol, (QopManbAerull, aueTaibAerujl, aleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAs], OJICMHOBAS, aJIbMUTHHOBAsI KUCJIOTHI,
[VIMLMH, aJaHuH, MallbTo3a, (PYKTO3a, aHWIWH, TUBUHWII, U3OMPEH, XJIOPOMIPEH,
CTUPOJI U JPYTHE);

chOpMUPOBAHHOCTh YMEHHSI ONPEAEIATh BUJ XUMHUYECKOW CBS3U B
OPraHMYECKUX COEIUHEHUAX (KOBaJICHTHAsT W MOHHAsl CBSI3b, G- U T-CBA3b,
BOJIOPO/IHAS CBSI3b);

chOpMUPOBAHHOCTh YMEHHS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. bytiepoBa st 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEUIECTB OT UX COCTaBa U CTPOCHMUS;

c(hOpMUPOBAHHOCTH YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3UYECKHE
M XUMHYECKHE CBOWCTBA THUINHUYHBIX TMPEACTABUTENICH pa3IMYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AJKAHOB, IUKJIOAIKAHOB, AJIKEHOB, AJIKAJJUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJOB, CHUPTOB, ANbJIETUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX M CIOXKHBIX A(UPOB, KUPOB, HUTPOCOCAMHEHUN W aMHUHOB,
AMUHOKHUCIOT, O€nmKoB,  yIryieBoJoB  (MOHO-, JHU- U  TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXAY  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKHX PEAKUHl C UCIOJb30BAHUEM CTPYKTYPHBIX
bopmya;

chOpMUPOBAHHOCTh YMEHHS TOATBEPKAATh HA KOHKPETHBIX MpUMEpax
XapaxkTep 3aBUCUMOCTH PEAKIIMOHHOW CITOCOOHOCTH OPraHMYECKUX COEAMHEHUN OT
KpPaTHOCTHU U TUIIa KOBAJIEHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOT'O BIMSHUS aTOMOB
Y TPYII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKH YTIEBOJOPOJIHOTO
ChIpbs (HEPTH, NPUPOHBII ra3, yrojib), CIOCOOBI €ro nNepepadoTKU 1 MPAKTUYECKOE
MIPUMEHEHUE TPOAYKTOB IepepadoTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOW 3HAHUN O ECTECTBEHHO-HAYYHBIX
METOJIax MO3HAHMS — HAONIOJCHUH, U3BMEPEHUHN, MOJCIUPOBAHUHU, IKCIIEPUMEHTE
(peaabHOM Y MBICIIEHHOM) U YMEHUS MPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTb YMEHUSI IPUMEHATH OCHOBHBIE ONEPAIIUK MBICIIUTEIILHON
NEeSATeTbHOCTH — aHalli3 W CUHTE3, CpaBHEHHE, 000OIIeHHEe, CHUCTEeMAaTH3alluIo,



BBISIBJICHUE ITPUYMHHO-CIIECIACTBEHHBIX CBA3E€M — JUIsl M3YYEHHUsI CBOWCTB BEIIECTB U
XUMHYECKUX PEaKILINii;

c(OPMHUPOBAHHOCTDh YMEHHI: BBISABIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHHUN C
HNOHATHUAMM U TPEACTABICHUSIMHU APYTrUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0ojyiee OCO3HAHHOIO MOHHMMAHMS CYIIHOCTH MAaTE€PUAIBHOIO €AMHCTBA MUPA,
UCMOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHUU ISl OOBSICHEHUS U
IPOTHO3UPOBAHUS SIBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OPMUPOBAHHOCTH YMEHUI: TPOBOAUTH PACUETHI [TO XUMHUUECKUM (POpMyTIam
U YpaBHEHUSIM XHMUYECKHX pPEaKIUi C MCIOJIb30BAHUEM (U3NYECKUX BEIUYUH
(macca, 00BEM Ta30B, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAacU€Thl MO HAXOXKICHUIO XUMHYECKOH (HOPMYIIBI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJSIM XUMHYECKHX 3JEMEHTOB, MPOIAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHMIA: MPOTHO3UPOBATH, aHAIM3UPOBATh M OI[CHUBAThH
C TMO3MLUUHA  HKOJIOTMYECKOW  OE€30MacCHOCTH  IMOCJEACTBHS ~ OBITOBOM U
MIPOU3BOCTBEHHOM IEATEIHHOCTH YEJIOBEKA, CBSI3aHHOM C mepepaboTKOM BELIECTB,
WCIIONIb30BaTh MOJYYCHHBIE 3HAHUSA ISl PUHSATUS TPAMOTHBIX PEIICHUN MpolieM
B CUTYaIUsIX, CBA3aHHBIX C XUMHUEH;

c(OPMHUPOBAHHOCTh YMEHHI: CAMOCTOSATENbHO IUIAHHPOBAaTh U IPOBOJIUTH
XUMHUYECKUH DSKCHEPUMEHT (MOIy4eHHEe M M3y4eHHE CBOMCTB OpPraHUYEeCcKUX
BEIIECTB, KAUYECTBEHHbIE pPEAaKUUU YIJIEBOJOPOAOB PpA3JIMYHBIX KIACCOB H
KHUCJIOPOACOAEPKAIIMX OPraHUYEeCKUX BEIIECTB, PELICHHE 3KCIEPUMEHTAIbHbBIX
3aJa4 MO PAcHO3HAaBAaHUIO OPraHWYECKUX BEIIECTB) C COOJIIOJEHUEM IpaBHII
Oe3omacHOro oOpallleHUsl € BEHIeCTBAMU U JIaDOpAaTOPHBIM O0OpPYIOBAHHEM,
GopmMynupoBaTh Li€Jdb HUCCIEAOBAHUS, TMPEACTABIATh B pa3IudyHoOM (opme
pe3ybTaThl IKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTH;

c(OPMUPOBAHHOCTH YMEHHIA:

cOOII0/IaTh MpaBUiIa HKOJIOTUYECKU I1eJIECO00pPa3HOro MOBEACHUS B OBITY U
TPYAOBOH JEATENbHOCTH B LENSAX COXPAHEHHUS CBOETO 37]0POBbS, OKPYXKAIOLIEH
MPUPOTHON CPEJIbI U JOCTUKEHHSI €€ YCTONYHBOTO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOrO JEHCTBUSI HA JKUBbIE OPraHU3MBI
OIpeAesIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMas cMblca nmokazatens 111K

aHAJIM3UPOBATH LIETIECOO0PA3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBILIUIEHHOCTH U B OBITY C TOYKU 3pEHHS] COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISATh II€JICHANPABICHHBIN TMOUCK
XMUMHUYECKON MH(pOpMAIMU B pa3InuHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4dHas
JAUTEepaTypa, CpeacTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATH XUMUYECKYIO HHPOpMaIIO, ITepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHHU C NTOCTABJICHHOW yueOHOU 3a1a4eil.



11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOmas W HeopraHudeckas
XUMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIbHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSIX W T03HABAEMOCTH SIBJICHUM NPUPOABI, O MECTEe M 3HAYCHUU
XUMUU B CHUCTEME €CTECTBEHHBIX HAYK M €€ pOJId B OOCCIICUCHUH YCTOMYUBOTO
pa3BUTHSI, B PEIICHUU MPOOIEM SKOJOTHYECKOM, DHEPreTUUEeCKOW U TMHIIEBOU
0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHWU HOBBIX MAaTEPHUAJIOB, HOBBIX
MCTOYHUKOB JHEPruU, B OOECIICUCHHH PAIIMOHATLHOTO MPUPOJIONOIL30BAHUS, B
dbopMUPOBAaHUM MHUPOBO33pEHUS U OOIIEH KyJIbTYpbl YelOBEKa, a TaKkKe
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO M TMPUPOTHOU
cpexne;

BIIQJICHUE  CHCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIKOYAET:
OCHOBOIOJIAraloIIne MOHSATUS — XUMUUECKUU JIEMEHT, aTOM, SIpO aTOMa, U30TOIIbI,
JJICKTPOHHAsE 000J0YKa aroma, S-, P-, Od-aTOMHBIE OpOMTAIM, OCHOBHOE H
BO30YKIEHHOE COCTOSHHUSI aTOMa, TUOpHUIM3alMsl aTOMHBIX OpOWTaJIeH, HOH,
MOJIEKYJa, BaJEHTHOCTb, JJEKTPOOTPUIIATEIIbHOCTh, CTENEHb  OKHUCJICHHUS,
XUMUYECKasi CBs3b (KOBAJEHTHAs, MOHHAs, METAUIMYECKasi, BOJOPOIHAS),
KpUCTAUTMYECKAs] PpelIEéTKa, XUMHUYECKas peakiusi, pacTBOpP, IJICKTPOJIUTHI,
HEAJIEKTPOJIUTBI, DJIEKTPOJIUTUYECKAS] AUCCOLMALMS, CTENEHb JIUCCOLUALINH,
BOJOPOAHBIN TIOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIIOBOM 3¢ deKT
XUMUYECKON peakluu, CKOPOCTh XUMHUUECKON peaklni, XUMHUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOpHUs JJICKTPOJUTHUUECKON ITUCCOIUALUM, TEPUOIUYECKUN
3akoH /.M. MenpaeneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
NpEBpAIICHUS SHEPIUU NMPU XMMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JEUCTBYIOLIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN SI3BIK
XUMUH, MUPOBO33PEHUECKUE 3HAHUS, JIEIKAIIIUE B OCHOBE MOHUMAaHUSI MPUIUHHOCTH
Y CUCTEMHOCTH XMMHWYECKHUX SIBIICHHI; COBPEMEHHBIE MPEICTABIEHUS O CTPOCHUU
BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAIMOJIEKYJISIPHOM YPOBHSIX;
MPEACTABICHUSI O MEXaHU3MaX XUMHUYECKUX pPEaklHil, TePMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX KX MPOTEKAHUSA, O XMMHUYECKOM DPaBHOBECHH,
pacTBOpax M JHUCHEPCHBIX CHUCTEMax; (PAKTOJIOrMYECKUEe CBEACHUSI O CBOMCTBAX,
COCTaBe, MOJYYCHUU U 0€30MaCHOM HCTOJb30BAHUM BAKHEUIINX HEOPTaHUYECKUX
BEIIECTB B OBITY W MPAKTUYECKON EATEIHLHOCTH YEJIOBEKa, OOIIMX Hay4YHBIX
MPUHIIATIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISATh XapaKTEpHbIE MPHU3HAKU TOHITHH,
yCTaHaBJIMBAaTh WX B3aMMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MOHATHUS MPU
OMMCAaHWU HEOPTAaHMYECKUX BEIIECTB U UX MIPEBPAIICHUM;



C(POPMUPOBAHHOCTh YMEHHS HCIIOJIb30BAaTh XMMHMUECKYI0 CHMBOJMKY JUIS
cocTaBieHHUS (QOpMya BEHIECTB M  YPaBHEHMH XUMHUYECKMX  PEaKIHil,
cucremarndeckyro HomeHknarypy (IJUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEAENIATh BAJIECHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSX, BHJI XMMHUYECKOW CBS3U (KOBaJCHTHAs,
WOHHAsl, METANIMYECKasi, BOAOPOJHAs), THUIl KPUCTAUIMYECKON PpPEIETKH
KOHKPETHOT'O BEILECTBA;

Cc(OPMHUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBHCHUMOCTbH CBOMCTB BEIIECTB OT
BUJA XWMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pEmETKH, OOMEHHBIA U
JIOHOPHO-aKIIETITOPHBII MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(OpMUPOBAHHOCTH YMEHUH: KJIacCU(PUIIUPOBATH: HEOPTAaHUUECKHUE BEILIECTBA
10 UX COCTaBY, XUMUYECKUE PEAKLIUHU 10 Pa3IMYHbIM NIPU3HAKaM (UHCIy U COCTaBy
pearupyromux BEIIECTB, TEIIOBOMY 3(PQEKTy peakinu, U3MEHEHHUIO CTeleHen
OKHMCJICHUSI DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karajuu3aropa W JIpYyrue);
CaMOCTOATENIbHO BBIOMpAaTh OCHOBAHHUA U KPUTEPUHM Ui  KJjaccuuKaiuu
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUK;

C(OPMUPOBAHHOCTh YMEHHUS PACKPHIBATh CMBICI NEPUOANUECKOIO 3aKoHa /I.
N. MenpneneeBa u J1€EMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOILYIO, O0BSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIINY;

c(OPMUPOBAHHOCTh YMEHHWI: XapaKTepu30BaTh AJIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XMMHYECKMX JJIEMEHTOB II€pBOrO—4YETBEPTOrO IEPUOIOB
[lepuomnueckorn  cucremsl  JI.MI.  MenngeneeBa,  UCHOJIB3yS  TOHSTHUA
(QHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYypPOBHU», «S-, P-, O-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YXKAEHHOE HSHEPreTUUYECKHE COCTOSHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKHMX J3JIEMEHTOB U MX
coenMHeHurd 10 nepuoaam u rpymmnam llepmogmyeckon cucremsr . WM.
MenneneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI X
AJIEKTPOHHBIX 000JI0YEK;

C(OPMUPOBAHHOCTh ~ YMEHUN: XapaKTepu30BaTh (OMHUCHIBATH)  OOIINE
XUMUYECKHE  CBOMCTBA  BEIIECTB  pa3JIMYHBIX  KJIACCOB,  ITOATBEPXKAATh
CYILIECTBOBAHUE TEHETUYECKOM CBSI3M MEXKIYy HEOPraHMYECKHMMHU BEIIECTBAMHU C
ITIOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

C()OPMUPOBAHHOCTb YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHUCIMTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUI MOCPECTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX peakUui; peakuuil MOHHOrO OOMeHa MYyTEM COCTABJIEHUS HMX IOJHBIX U
COKpalI€HHBIX  MOHHBIX  YpPaBHEHUW;  PEaKUMM  TUAPOIM3a;  peakLHi
KOMILJIEKCOO0pa3oBaHus (Ha MpUMEpPE TMIPOKCOKOMIUIEKCOB IIMHKA U AIFOMUHUA);



C(POPMUPOBAHHOCTb YMEHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMUYECKUX PEAKIU C y4ETOM MX DHEPreTUYECKUX XapAKTEPUCTHK, XapakKTep
M3MEHEHUSI CKOPOCTH XHMHYECKOM pPEaKUUMh B 3aBHCHUMOCTH OT Pa3IMYHBIX
(akTOpOB, a TAKXKE XapakTep CMEUICHUS] XUMUUYECKOT0 PABHOBECHSI 110 BIUSHUEM
BHEIIHUX Bo3aercTBuil (npunuun Jle Hlatensbe);

C(OPMUPOBAHHOCTh YMEHMSI XapaKTEpHU30BaTh XUMHUYECKHE peakluH,
JeKalye B OCHOBE IPOMBIIIJIEHHOIO IIOJTYYEHUS CEpPHOM KHCJIOThI, aMMMAaKa,
oOue Hay4yHble MPUHLMIBI XUMHUYECKUX MPOU3BOJCTB; LIEJIECO00PA3HOCTh
IPUMEHEHUs HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUKH
3pEHUsl COOTHOIIEHUS] PUCK-TI0JIb34;

C(OPMUPOBAHHOCTH BIAJCHUS CUCTEMOM 3HAHMM O METOAAaX HAyYHOrO
MO3HAHMS SIBICHUH NPUPOABl — HAOIIOJEHHE, W3MEpEeHHe, MOJCIMPOBaHUE,
AKCIIEPUMEHT (pEaJbHbIA U MBICICHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHHMS IPUMEHATH 3TH 3HAHUS IPH SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIIECTB
U Uil OOBSICHEHMS] XMUMHYECKHX SIBIICHUH, HMEIOUMX MECTO B IIPUPOE,
MIPaKTUYECKOMN JESITEIIbHOCTH YEJIOBEKA U B IIOBCEHEBHOM KU 3HHU;

c(OPMUPOBAHHOCTh YMEHUS BBISBISTH B3aMMOCBSI3b XUMHYECKUX 3HAHUH C
HNOHATUSAMU WM NPEJICTABICHUSAMHU JIPYITMX €CTECTBEHHO-HAYYHBIX IPEIAMETOB IS
00J1€€ 0CO3HAHHOTO MOHUMAaHUS MAaTepUaIbHOTO €INHCTBA MHUPA;

C()OPMUPOBAHHOCTb YMEHHUS MPOBOAUTH pacu€Tbl: C HCHOJIb30BAHHEM
NOHATUI «MaccoBasi J0JsI BEIIECTBA B PacTBOPE» U «MOJISIpHAs KOHLIEHTpAIUs»;
Macchl BellecTBa UM 00bEMa rasza 1o U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
Wi 00BEMY OTHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEIIECTB; TEIIOBOTO 3(dekTa
peakuuu; 3HA4YE€HUsI BOAOPOJHOIO MOKa3aress pacTBOPOB KHUCJIOT M IIEIOYEH ¢
U3BECTHOW CTEMEHbI0 JMCCOIMAINK;, Macchl (00bEMa, KOJMYECTBA BEIECTBA)
IPOAYKTa PEaKIMM, €CIU OJHO M3 MCXOAHBIX BEIIECTB JIaHO B BUJE PACTBOPA C
onpeeNEHHON MacCOBOW JI0JIe pacTBOPEHHOrO BEUIECTBA WM JTaHO B M30BITKE
(MMeeT mpUMECH); T0JIA BBIXO/1a TPOAYKTA PEAKIIMH; OOBEMHBIX OTHOIICHUHN T'a30B;

C(POPMUPOBAHHOCTh YMEHMI: CAMOCTOATEIBHO IJIAHUPOBAThb U MPOBOAUTH
XUMUYECKUA  DKCIEpPUMEHT  (IIPOBEIEHHWE  pPEaKIUud  HOHHOIO  OOMEHa,
HOJITBEPKICHUE Ka4ECTBEHHOI'O0 COCTaBa HEOPIaHMYECKUX BEILECTB, ONPEICIICHNE
Cpellbl PacTBOPOB BEIIECTB C MOMOIIBIO HMHIWKATOPOB, HM3YYECHUE BIUSHHUS
pa3auuHbIX  (AKTOPOB HAa CKOPOCTh XMMHUYECKOW pEaKIUu, pEIICHUE
JKCIIEPUMEHTAJBHBIX 3aJad no TemaMm «Mertamws» u  «Hemeramisl») c
coOrofieHueM MpaBuil 0€30MacHOr0 OOpalleHUs C BEIIECTBAMHU U JJAOOPaTOPHBIM
obopynoBaHueM, (POPMYIUPOBATH LEIb UCCIEIOBaHMS, IPEICTABIATh B pa3IMUHOMI
dopMe  pe3ynabTaThl AKCHEPUMEHTA, AaHAJIM3UPOBAaTh M  OLEHUBATh  HX
JIOCTOBEPHOCTB;



c(OpMUPOBAHHOCTb YMEHMI: COOJIIOIaTh MpaBUa MOJIb30BaHUS XUMHUYECKOM
nocynoil M sabopaTopHbIM 000pynOBaHHEM, OOpAallleHUs C BELIECTBaMU B
COOTBETCTBUHM C HMHCTPYKLUMSIMU IO BBIIOJHEHUIO Ja0OpaTOPHBIX XHUMHUYECKUX
OIBITOB, JKOJIOTMYECKU IEJIECOO0PAa3HOro IMOBEACHUS B OBITY U TPYIOBOM
NEATEIIbHOCTU B LESAX COXPAHEHHUsI CBOETO 310POBbs, OKPYXAIOLIEH MPUPOIHON
cpenbl M JOCTHXKEHHs €€ YCTOMYMBOIO pa3BUTHs, OCO3HABATh OIIACHOCTH
TOKCHYECKOI'0 JECHCTBHs HA KUBBIC OPraHU3MBI ONPEIEIEHHBIX HEOPraHUYECKUX
BEILECTB, MOHUMas cMbIca nokaszarens [1/IK;

C(OPMUPOBAHHOCTb YMEHHUH: OCYIIECTBISATh LiE€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIIK B Pa3IMYHBIX UCTOYHUKAX (HaydyHas ¥ y4eOHO-Hay4yHas
JAUTEpaTypa, CpeAcTBa MaccoBor MHPopManuu, MIHTepHET u aApyrue), KpUTHIECKH
aHAJIM3UPOBATh XUMHUYECKYI0 HH(opMalinio, epepadaTeiBaTh €€ U UCIIOIB30BaTh B
COOTBETCTBUHU C ITOCTABJICHHOW yueOHOH 3ajaye.









HNOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTtpoibHble
padoThbI

IIpakTnuyeckue
padoThI

Jara
H3Y4YeHUA

DJIEKTPOHHBIE
nupposbIe
oOpa3oBaTe/ibHbIE

pecypcbl

IIpenmeT u 3Ha4eHHE OPraHUYECKON
XUMUH, IPEACTABICHNE O MHOI000pa3uu
OPraHUYECKUX COENUHEHUN

DIIEKTPOHHOE CTPOCHHE aTOMa yriiepo/ia
(OCHOBHOE U BO30YKIEHHOE COCTOSTHUSA).
BanenTHsie BO3MOXKHOCTH aTOMa

yriepoaa

XuMu4deckasi CBs3b B OPraHUUECKUX
COCIMHCHMAX. MexaHU3Mbl 00pa30BaHMS
KOBaJICHTHOM CBSI3U, CITIOCOOBI pa3phiBa
CBsI3CH

Teopust cTpoeHUST OPraHUYECKUX
coenuHenut A. M. byTtieposa

Buael nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsL. DJIEKTPOHHBIE

3¢ eKThl B MOJIEKYJIaX OPraHMYeCKUX
COeIUHEHUN

[IpencraBnenue o kiaccupuKkaluy U
CHCTeMaTHYeCKasi HOMEHKJIaTypa
(IUPAC) opraHn4eckux BEIIECTB




Knaccudukanus peakuuii B
OpPraHUYecKON XUMUHU

Cucrematusanus U 00001IEHUE 3HAHUI
10 TEME

AJIKaHBI: TOMOJIOTHYECKUH psifl, o01as
dopmya, HOMEHKJIATypa U U30MEpPHUs,
IEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

10

du3znyecKkre U XUMUYECKHUe CBOMCTBA
AaJIKAaHOB

11

Haxoxnenue ankaHoB B IPUPOJIE.
CriocoOb! OJTyyeHHs U IPUMEHEHHE
aJIKaHOB

12

[{ukoankansl: o0mas popmyia,
HOMEHKJIATypa ¥ U30MEpHsl, 0COOEHHOCTH
CTPOCHHUS U XUMHUYECKUX CBOMCTB,
CIOCOOBI MOTYYESHHS U IPUMEHEHUE

13

Pemenne pacuérHsix 3a7a4 Ha
oIpe/elIeHN e MOJIEKYJIIPHOH (pOpMYJIBI
OpPraHUYECKOr0 BEIIECTBA 10 MAaCCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJISIIHAX B
ero cocrtaB. CucremMaTu3anus 1
000011cHIE 3HAHUM 10 TEME

14

AJKEHBI: TOMOJIOTHUECKUH psil, o0 mIast
dbopmyna, HOMEHKIATYpa, dIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHas ¥ IIIUC-TPAHC-U30MEPUS
aJIKEHOB




dusnyeckue U XUMUYECKHUE CBOMCTBA

15 ankeHoB. [IpaBuno MapkoBHHKOBa

16 Crioco0Ob! oTyyeHHs U IPUMEHEHHE
aJIKEHOB
[TpakTnueckas pabota Ne 1 mo Teme

17 "ITosryuenue 3TUIEHA U U3YUYEHUE €r0
CBOWCTB"
Pewienne pacu€THbIX 3a1a4 Ha

18 OIpe/eIeHIE MOJIEKYJIIPHON (POpMYyJTbI
OpPraHUYECKOro BEIECTBA
AnKaieHbl: CONpsoKEHHBIE,

19 M30JIMPOBAHHbBIC, KyMYJIUPOBAHHEIE.
Oco0eHHOCTH 3JIEKTPOHHOI O CTPOEHUS

20 XUMHUUYECKHE CBONCTBA COMPSIKEHHBIX
JINEHOB

21 Crioco0Ob! oTyyeHHs ¥ IPUMEHEHHE
aJIKaJIueHOB
AJKUHBI: TOMOJIOTUYECKUN psifl, 001Iast

99 dbopMyna, HOMEHKIATYpa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY!I,
¢du3nyeckue cBoicTBa

23 XUMHUYECKHE CBOMCTBA AIKMHOB

24 KauecTBeHHbBIE peakuy Ha TPOUHYIO
CBA3b

o5 Crioco0Ob! OTyyeHHs U IPUMEHEHHE
AJKUHOB

26 Pewienue 3a1a4u: pacy€Tel 0 ypaBHEHUIO

XUMHUYECKON peakIuu




27

Cucrematusanusa u 00001IEHUE 3HAHUI
10 TEME

28

ApeHbI: TOMOJIOTUYECKUH psf, 001as
dbopmyna, HOMEHKJIATypa. DJIEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOECHUE MOJIEKYJI
OCH30J1a ¥ TOJTyoJIa, UX (Pu3ndecKue
CBOMCTBaA

29

XUMHUYECKHE CBOMCTBA aPEHOB: PEAKIINKU
3aMeIleHUs

30

XUMHUYECKHE CBOMCTBA apEHOB: PEaKIIUU
MIPUCOCIUHEHUS, OKMCIICHUE I'OMOJIOTOB
OeH3ona

31

Oco0EeHHOCTH XUMHUYECKUX CBOICTB
CTHpOJIa

32

Pemenue pacy€rHpix 3a7a4 Ha
OTIpe/IeTICHIE MOJIEKYIISIPHON (hOpMYyITbI
OpraHUYECKOT0 BEIECTBA

33

CriocoOb! MoTyyeHHs ¥ IPUMEHEHHE
apeHoB

34

I'eneruueckas cBs3b MCXKAY pa3JIMYHbIMHA
KilacCaMM yrijeBoaopoa0B

35

Pacdérel o ypaBHEHHSIM XUMUYECKUX
peakiuii. CuctemaTu3anus u 06001IeHne
3HAHUM 10 TEME

36

[Tpupoxansrii ra3. [TonyrHbie HeTSIHBIC
rasbl

37

KameHHbIl yroabs 1 IPOAYKTHI €70
nepepadoTKu




38

Hed b u criocoOs1 e€ mepepaboTKH.
[TpumeHeHne MPOYKTOB MepepaboTKU
HePTH

39

I'eneTnueckas CBs3b MCEXKIY pa3IMYHbIMU
KJIacCaMH YTJI€BOJOPOIA0OB

40

["anorenonpon3BOAHBIE YTIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOEHUE; PEaKIIUU
3aMelleHus rajoreHa

41

JleficTBHE 1IE€NOYEH Ha
rajoreHnpou3BoaHble. Bzaumopelicteue
JIUTaIoreHaIKaHOB C MAarHUEM U [IHMHKOM

42

Cucrematusanus U 0000IIeHe 3HAHUHA
o pazzaeny "Yriaesoaopoasr"

43

KonTponbHas padora 1mo reme
"Vrnesoxopoasr"

44

[IpenenbHBIC OTHOATOMHBIE CITUPTHI:
rOMOJIOTHYECKHH psif, obmas ¢popmya,
CTPOCHHE MOJICKYJI, H30MEpHs,
HOMEHKJIaTypa, Kiaccu pukarus,
(dusnyueckne CBOMCTBa

45

XUMHUYECKHE CBOMCTBA MpEaACIbHBIX
OIHOATOMHBIX CIIMPTOB

46

CriocoOb! OJTyyeHHs ¥ IPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB

47

[TpocTeie apupbl: HOMEHKIATYpa U
HU30MEpHs, 0COOCHHOCTH (PU3NIECKUX U
XUMUYECKUX CBOMCTB




MHuoroaTomMHEIC CIIUPTHI: 3TUJICHIJIMKOJIb

48 U TJIMLIEPUH, UX (U3HYCCKUE U
XUMUYECKHE CBOKCTBA

49 Crioco0Os! oTyyeHHs U IPUMEHEHHE
MHOT'0aTOMHBIX CITUPTOB
DeHOI: CTPOECHUE MOJIEKYIIBI,

50 ¢uznyeckue cpoiictBa. TOKCUUHOCTD
benona

51 XUMUYECKHUE CBOMCTBA (eHOIIa

59 Crioco0Ob! oTyyeHHs ¥ IPUMEHEHUE
denomna
[TpakTuueckas pabora Ne 2. Pemenue

53 AKCIEPUMEHTANBHBIX 3a/1a4 110 TeMe
"CrupThl 1 peHob"

54 Cucrematuzanus u 00001IeHNE 3HAHUHT
o TeMe
AJbJerupl 1 KETOHBI: SJIEKTPOHHOE

55 CTpOEHHE KapOOHUIIbHON TPYTIIbI;
rOMOJIOTHYEeCKHE PsIbl, 001as hopmya,
M30Mepusl U HOMEHKJIaTypa

56 ATbAeruipl ¥ KeTOHbI: (PU3NYECKUE
CBOWCTBA; peaKLMy PUCOETUHEHUS

57 Peakiiuu oKuClIeHUS! M KaUECTBEHHBIE
peaKINK albJAeTUI0B U KETOHOB

58 CriocoObl MOJTy4eHUS alTbIETHI0B U

KCTOHOB




59

OnHOOCHOBHBIE ITpeiebHbIE KapOOHOBBIE
KHCIJIOTBI, 0COOEHHOCTH CTPOSHHSI UX
MOJIEKY I

60

N3omepus 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKUe CBOMCTBA

61

XUMHUYECKHE CBOMCTBA IIPEIEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

OCc00EHHOCTH CBOMCTB MypaBbUHOM
KHUCIOTEL. MHOr00Opasue kapOOHOBBIX
KHCIIOT

63

Oco0eHHOCTH CBOWCTB: HENPENEIbHBIX U
apoOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpeacraBurenu BpICIIMX
KapOOHOBBIX KHCIIOT

64

[ToHsITHE O TPOU3BOTHBIX KAPOOHOBBIX
KHUCIJIOT

65

CrniocoObI TOJTYYEeHHUsT ¥ IPUMEH CHHE
KapOOHOBBIX KHCIIOT

66

CroxHbIE Y(HUPBL: TOMOJIOTHUECKUH PsijI,
obmras hopmyia, uzomMepus u
HOMEHKJIaTypa

67

dusnyeckue U XUMUYECKHUE CBOMCTBA
3¢upoB

68

Pemenue pacy€rHbixX 3a7a4: 1Mo
YpaBHEHHMIO XMMUYECKON pPeaKIuu, Ha
OTpe/IeTICHIE MOJIEKYIISIPHON (hOpPMYIIBI
OpPraHUYECKOT0 BEIECTBA




69

[Tpaxktuueckas padota Ne 3. Pemienue
AKCIEPUMEHTANBHBIX 3a/1a4 110 TeMe
"Kap6oHoBsie KuCIOThI. CIOXKHBIE

a¢upsr"

70

Kupsl: ctpoenue, puznueckue u
XUMHUYECKUE CBOMCTBA (THIPOJIN3)

71

OcobeHHOCTH CBOICTB KHPOB,
coacCpiKamuXx OCTaTKU HEIIPEACIIbHbBIX
JKUPHBIX KUCIOT. JKuphl B mpupone

72

MpbL1a KaK COJIU BBICIINX Kap6OHOBBIX
KHCJIO0T, X MOIOIICC ,HCP'ICTBI/IG. Iloagatue
O CMHTCTUYCCKUX MOKOIIUX CPEACTBAX
(CMC)

73

['enernueckas CBsI3b yrieBOJOPOIOB U
KHUCIOPOACOEPKALINX OPraHUYECKUX
BEIIECTB

74

Pacu€rsl Mo ypaBHEHHUSIM XUMUYECKUX
peakuit

75

CucremaTtusauusa U 00001IEHUE 3HAHUN
IO TEME

76

OO01mas XxapakTepruCcTUKa yrieBOIOB U
KJaccuuKanus yrieBogoB (MOHO-, - U
MOJIM CaXapH/IbI)

77

Monocaxapuabl: (pU3M4IecKue CBOMCTBA U
HaxXO0XJE€HUE B IIPUPOAE

78

[IpumeHeHue roK03bI, €€ 3HAUYCHUE B
JKU3HEIEATEIIbHOCTH OpraHnu3Ma




79

Hucaxapusl: caxapo3a, MajabTo3a U
nakto3a. HaxoxaeHue B npupoze u
MIPUMEHEHHE JUcCaxXapua0B

80

[Tonucaxapuasl: cTpoeHue
MaKpOMOJIeKYJI, (pu3nueckue u
XUMHUYECCKHNEC CBOﬁCTBa, IIPUMCHCHUC

81

ITonATHE 00 MCKYCCTBEHHBIX BOJIOKHAX

82

Pemenue PAaCUYCTHLIX 3a1a4 Ha
OIpCACIICHNUC N0JIM BbIXOAa IPOAYKTA
PCaKIIun OT TCOPETUICCKHN BO3MOXKHOI'O

83

Cucrematusanusa U 00001IeHUE 3HAHNI
o pasaeny

84

KonTponbHas padora mmo reme
"Kucnopoaconepskaiiye opraHu4ecKue
coeTMHEeHH"

85

AMUHBL: KaccupUKaIus, CTpOeHHe
MOJIEKYJI, o0mmast hopmyna, H3oMepus,
HOMEHKJIaTypa U (U3UYECKHE CBOMCTBA

86

XUMHYECKHE CBOMCTBA aM(aTHUECKIX
aMHHOB

87

AHI/I.]'H/IHZ CTpOCHI/Ie aHWJINHA,
0COOEHHOCTH XUMHUYECKUX CBOWMCTB
AHUJINHA

88

CrniocoObl OJTYYCHHUsT ¥ IPUMEH CHHE
anmudaTHICCKUX aMHUHOB

89

AMHMHOKHCIIOTBI: HOMEHKJIATypa U
nuzomepusi, (pu3NYECcCKue CBONCTRA.




OTI{CJ'II)HI)IG npeacCTaBUTCIIN O-
AMHWHOKMCJIOT

90

XuMHUYecKre CBOMCTBA aMHHOKHCIIOT, UX
OMOJIOrMYeCKOe 3HAUYCHNE aMUHOKHCITOT.
CuHTE3 U TUPOIIN3 TIENTH/IOB

91

benku xak npupoaHbIE MOIUMEPHI;
CTPYKTYpBbI O€JIKOB

92

XuMuueckre cBoMcTBa OEJIKOB

93

AzoTcoaepxaliye reTepouuKInIecKue
COCOAUHCHUA. HyKHeI/IHOBBIG KHCJIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYecKast pojb

94

[TpakTuueckas pabora Ne 4. Pemenue
AKCIEPUMEHTABHBIX 33/1a4 110 TEME
"A3zoTcoaeprKalle OpraHuyecKue
coeTMHEeHUS"

95

[TpakTuueckas pabota Ne 5. Perienue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEMe
"Pacrio3zHaBaHuE OpPraHUYECKUX
coequHeHn"

96

KonTponbsHas padora mmo reme
"A3zoTcoaeprKalle OpraHuyecKue
coenuHeHusa"

97

OCHOBHBIE TOHATHSI XUMHH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U
METOJIbl X CUHTE3a —IIOJIMMEPU3ALUs U
ITOJIMKOH/IEH CallUsl

98

[Tnactmaccel. Y Tunu3zanus u nepepadoTka
IJIacTUKa




DJ1acTOMEPBI: HATypaJIbHbINA

%9 CHUHTETUYECKUE KaydyKu. Pesnna 1
BonokHa: HaTypasbHbIE, HCKYCCTBEHHBIE,

100 cunrerndeckue. [lomumepsl 1
CMELHaJIbHOT O Ha3HAUYEHUS
ITpakTueckas padota Ne 6. Pemenue

101 JKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 1
"Pacro3HaBanue niaacTMacc U BOJOKOH"
O06o01eHne U cucTeMaTu3anus

102 M3YYCHHOr0 MaTepuraja 1o TeMe 1
"BricoKOMOIEK YIS pHBbIE COeNMHEHU"

OBUIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




11 KUIACC

KoanuecrBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrponeusie | Ipaxriieckue II/I[?.y‘[eHI/Iﬂ :)161()l)a[;03aTenLHue
padoThI padoThI pecypeni
1 AtoMm. CocTaB aTOMHBIX SIT€P. 1
XUMHUYECKUN 3i1eMeHT. M30Tonbl
5 CtpoeHue 3IeKTPOHHBIX 000J0YEK aTOMOB, 5
KBaHTOBBIE YHCJIA
3 Knaccudukanus XaMU4eCKUX 37€MEHTOB 1
(s-, p-, d-, f-a;memenTHI)
4 Pacnipenenenue 351eKTPOHOB IO aTOMHBIM 1
opouTaIIM
DJEeKTpOHHBIE KOHPUTYPALIMH ATOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXJIEHHOM 1
COCTOSIHUH
5 DNEeKTPOHHBIE KOH(UTYpalli HOHOB. 1
DNEeKTPOOTPULIATENIBLHOCTD
[Tepuonnueckuii 3axoH u Ilepuognueckas
7 cucTeMa XMMU4eckux 3jeMeHToB 1. 1. 5
Menneneesa, CBsA3b C COBPEMEHHOMN
TEOpUEN CTPOEHUS ATOMOB
3aKOHOMEpPHOCTU U3MEHEHUS CBOKCTB
3 XUMHUYECKUX IJIEMEHTOB U 00pazyeMbIX 1
MU TIPOCTHIX U CIIOKHBIX BEIIECTB 110
rpynmnam u nepuojam




Cucrematusanus U 00001IEHNE 3HAHUI IO
TEME

10

Buaer xummaeckoii cBsi3u. MexaHu3MEBI
00pa30oBaHMs KOBAJCHTHON CBS3U.
BonoponHas cBsi3b. MexMOIEKyIsIpHbIE
B3aHMMOJICHCTBUS

11

BasleHTHOCTB ¥ BaJICHTHBIE BO3MOXKHOCTH
aToMOB. CB$I3b JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHUEM

12

HpeI[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCANHCHUAX: COCTAaB U HOMCHKJIATYpa

13

BemecTBa MOIEKYJISIpHOTO 1
HEMOJIEKYJIIPHOrO CTpOeHUs. THIb
KPUCTAJUINYECKUX PELIETOK U CBOMCTBA
BEILECTB

14

ITonsATHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBienne 0 KOJUIOUIHBIX PacTBOPaX

15

VcTuHHBIE pacTBOPHI: HACHILLIEHHBIE U
HEHACBIILICHHbIE, PACTBOPUMOCTD.
Kpucramioruaparst

16

CriocoObl BeIpaKeHUs KOHI[EHTpaluu
pacTBOpOB

17

Pemenue 3a1a4 ¢ HCIIOIB30BaHUEM
MOHATUN "MaccoBas 10151 paCTBOPEHHOTO
BenecTBa", "MOJISIpHAst KOHIIEHTpaus'"

18

Krnaccudukanuys 1 HOMEHKIaTypa
HEOPraHUYECKUX BEIIECTB




19

Cucrematusanusa U 00001IeHUE 3HAHUH 10
TEME

20

KonrtponeHas padora no remam "CtpoeHue
atoma. [lepmognyecknii 3aKoH 1
[Tepronnueckast cuCTeMa XMMHYECKUX
anemeHnToB [I. 1. Menneneesa", "Ctpoenue
BemiecTBa. MHOroo6pasue BemniecTs"

21

Knaccudukanus XuMu4eckux peaxiuii B
HEOPraHUYECKOU U OPraHNYECKON XUMUHU.
3aKOH COXpaHEHUs MacChl BELIECTB; 3aKOH
COXpaHEHUs U NPEBPALLECHUS] SHEPIUU IPU
XUMHUYECKUX PEAKIUAX

22

TennoBbie 3 HEKThI XUMUYECKUX PEAKIIAMN.
TepMoxuMuvecKkre ypaBHEHUS

23

Brrancnenns mo YPaBHCHHUAM XUMHUUYCCKHUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKHUM YPaBHCHUAM

24

CKOpOCTh XUMHUUYECKOU peakiinu, eé
3aBUCUMOCTb OT PAa3JIUYHBIX (aKTOPOB.
KaTtanu3 u katanuzaTopsl

25

I'oMOreHHbI€ U TE€TEPOreHHBIE PEAKLIUU

26

[Tpaktuueckas pabora Ne 1 o Teme
"BrnusiHre pa3MmyHbIX (PaKTOPOB Ha
CKOpPOCTh XUMHUUYECKON peakuuu"

27

OO6paTtuMble 1 HEOOPAaTUMBIE PEAKIIUH.
XHUMHUYECKOE paBHOBECHE

28

[TpakTuueckas pabota Ne 2 mo Teme
"BnusiHuE pa3znuYHbBIX (JAaKTOPOB HA
MOJIOKEHUE XUMUUYECKOr0 paBHOBECHS"




QHCKTpOJ'H/ITI/I‘IeCKafI JUCCOoHaIus.

29 CunpHble U ciabble 37eKTposnThl. CTeneHb
JUCCOLMAINT
HNonnoe npoussenenue Boasl. Cpena

30 BOJIHBIX pacTBOPOB. Bomopoausit
nokasarenb (pH) pactBopa

31 I'mnpomus coneit. Peakuuu, nporekaromme
B PacTBOPAX JIEKTPOJIUTOB
[Tpaktuueckas pabora Ne 3 o Teme

32 "XuMHUUECKHE peaKkIii B pacTBOpax
AIEKTPOIUTOR"
OKHCIUTETHbHO-BOCCTAHOBUTEIIHHBIC

33 peakiuu. BaxxHelmme OKUCIUTENH U
BOCCTaHOBUTEIH

34 MeTo/1 37eKTPOHHOrO (371€KTOHHO-
MOHHOT0) OanaHca

35 DIIEKTPOJIA3 PaCTBOPOB M PACILIABOB
BEIIECTB

36 Pemenue 3a1a4 pa3aMuHbIX TUITIOB

37 Pemenue 3a1a4 pa3iuyHbIX TUTIOB

38 CucremaTusanus u 000011eHNe 3HAHUH 110
teMe "Xumudeckue peakuuu'

39 KontposnpHas pabota 1o reme
"Xumuyeckue peakuuu"
ITonoxxenue HeMeTaIoB B

40 [Tepuoanyeckoil cucreMe XUMHYECKUX

anemenToB /I. 1. MeHnpaeneeBa u




0COOEHHOCTH CTPOCHHS UX aTOMOB.
dusnyeckue CBOMCTBA HEMETAJIIIOB

41

ANnoTponusi HeMeTauIoB (Ha MpuMepe
KHCIIOPO/Ia, cephl, pocdopa u yrieposa)

42

Bonopon: monydenue, puznueckue u
XUMUYECKU e cBOKCTBA. ['mapuasl

43

I'anorensr: HaXOXICHUC B IIpUPOAC,
CITIOCOOBI MMOJIy4YCHUA, Q)HBI/IHCCKI/IC u
XUMHYECKHE CBOMCTBA

44

I"anorenoBogopoabl. Baxueiimme
KHUCJIOPOACOAEpKALIUE COCTUHEHUS
raJloreHoB

45

JlaGopaTopHBIE ¥ POMBIIILJICHHBIC
CIOCOOBI MOJTy4YCHHUS T'aJIOTCHOB.
[TprumeHeHue rajloreHoB U UX COCTMHEHUMN

46

[Tpaktuueckas pabota Ne 4. Perienue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe
"T"amorensr"

47

Kucnopon: naboparopusie u
MIPOMBILIIEHHBIE CIIOCOOBI TTOTyYeHus,
¢du3nyeckre U XMMHUYECKHUEe CBOMCTBA.
OzoH. [IpuMeneHne Kucaopoia 1 030Ha

48

OKcHUIBI U TEPOKCUIBI

49

Pemenue 3amau Pa3JIMYHBbIX THUIIOB

50

Cepa: HaxOXAEHUE B IPUPOJIE, CIIOCOOBI
HOJ'IyquI/ISI, qamuqecxne U XUMHWYCCKHC
CBOMCTBA

o1

CepoBomopo, cynb(u bl




52

Kucnopoaconepxamme COSAMHEHUS CEPBIL.
Oco0eHHOCTH CBOWCTB CEPHOI KUCIIOTHI

53

[Tpaktnueckas pabota Ne 5. Pemenue
SKCIIEpUMEHTAJIbHBIX 3a/1a4 1o Teme "Cepa
U €€ coequHenusa"

o4

A30T: HaXOXXJEHHE B TIPUPOJIE, CIIOCOOBI
NOJTyYeHUs], PU3NUECKHE U XUMHUECKUE
CBOWCTBAa. AMMUAK, HUTPUIbI

55

Kchopoz[coz[epmaLuHe COCAMHCHUA a30Ta.
OCc00EHHOCTH CBOMCTB a30THOM KHMCIOTEI

56

[TpumMeHeHuE a30Ta U €ro COEAUHEHUH.
AzoTHBIE Y10OpEeHUs

S7

docdop: HAaXOKIEHUE B IPUPO]IE,
CHOCOOBI MOJTyYeHuUs, (PU3NICCKUE U
XHUMHYECKHe cBoicTBA. Dochuanl U

dbochun

58

Oxkcunel hocdopa, pochopconepxammue
kucinotel. Comu pochopHO KHCTOTHI

59

ITpumenenue gpocdopa 1 ero COeTUHEHUM.
dochopHbie yanoOpeHus

60

[TpakTueckas padbota Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 Mo TeMe "A30T
u pocdop u ux coenuHeHus"

61

VYriepos: HaxoXICHHE B TIPUPOJIE,
aJUTOTPONHbIC MOaUDUKAIUHT; (PU3HIECKUC
U XMMHYECKHE CBOWCTBA, IPUMECHCHHE

62

Oxcwun yriepona(ll), oxkeua yraepoma(lV),
YTOJIbHAsi KUCJIOTA U €€ COJIU




63

Pemrenne 3aaa4 pa3IM4YHbIX TUIIOB

Kpemnuii: HaxoxaeHue B mpupoje,

64 CHOCOObI MOoTy4YeHus, pusnueckrue u
XUMHUUYECKHE CBOMCTBA

65 Oxkcun kpemuusi(1V), kpeMHHeBast KUCIIOTA,
CHITUKATHI

66 [TpuMeHeHue KPEMHHUSI U €r0 COSIMHEHUH.
CrexJ10, ero nojxy4deHue, BUJbI CTEKIIa

67 Pemenue 3a1a4 pa3iuyHbIX TUTIOB

68 CucremaTusanus u 00600111eHUE 3HAHUH 110
teme "Hemeranisr"

69 KontposnpHas pabota 1o reme
"HemeTtannsr"

70 AHanu3 pe3yJibTaTOB KOHTPOJIbHOM
paboTHI, KOPPEKIUS OIUOOK
ITonoxenue meramios B [lepnonnueckoi

71 CHCTEME XMMHUYECKUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHHS STEKTPOHHBIX
000JI04€K aTOMOB METaJlJIOB

79 O6mume pusnyeckre CBOWCTBA METAILIOB.
[TpuMeHeHue MEeTaJIOB B OBITY U TEXHUKE

73 CmiaBel MmeTasuioB. Kopposust metaiuioB

74 Pemenue 3aga4 pa3auuHbIX THIIOB
DIIEKTPOXUMHYECKUI Pl HANIPSIKEHUI

75 MeTasiioB. O61ue crocoObl MOTy4eHUs
METaJIJIOB

76 O6mias xapaktepuctiuka Metanios |A-

rpynisl [lepruoguyeckoil cucTeMsl




XUMHUUYECKHUX 3J1eMeHTOB. HaTpuii u kanmid:
nony4yeHue, pusnueckue 1 XuMU4IecKue
CBOMCTBA, IPUMEHEHHUE IPOCTHIX BEIIECTB
U UX COCIUHECHUHU

77

OO6mas xapaktepuctika metaiios |1A-
rpynsl [lepuoguyeckoil cucteMsl
XUMHUYECKUX 3JIEMEHTOB. Maruuii u
KaJIbIIAN: TTOJTy4eHue, GU3nIecKue u
XUMHUYECKUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BENIECTB U UX COETUHEHUHN

78

JKécTkocTh BOIBI U CLIOCOOBI €8
yCTpaHEHHUS

79

AnroMuHUI: onydeHue, Gu3ndecKkue u
XUMUYECKUE CBOKCTBA, IPUMEHEHU E

80

AmoTepHbIe cBOICTBA OKCHIA U
TUAPOKCUA ATFOMUHUSA,
TUAPOKCOKOMIIIIEKCHI AJTFOMUHUSA, UX
IIPUMECHEHUE

81

Pemenue 3aJ1av pa3/IMYHbIX THUIIOB

82

[TpakTueckas padbota Ne 7. Pemenue
AKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
"MeTanbl riaBHbIX noArpymnmn”

83

OO01mas xapakTepucTUKa METaIOB
no6ounbIX moarpymi (b-rpyrmi)
[Teproanyeckoil cuCTEMbl XUMUYECKUX
3JIEMEHTOB

84

dusmyeckue U XUMUYECKHUE CBOMCTBA
XpOMa M €ro COeIMHEHUHN, UX TPUMEHEHHUE




85

Baxneiimme coeguHeHsl MapraHiia.
[lepmaHranaT Kanusi, €ro OKUCIUTENIbHbBIE
CBOMCTBa

86

dusnyeckue 1 XUMHUYECKHUE CBOKMCTBA
xKele3a v ero coequHeHni. [lonyuenue n
MIPUMEHEHUE CIJIaBOB JKee3a

87

dusnyeckue U1 XUMHUYECKHE CBOMCTBA MEIH
U €€ COCUHEHUN, UX IPUMEHECHHE

88

dusznyecKkre 1 XUMUYECKHUEe CBOMCTBA
OWMHKAa U €ro COCHHHeHHﬁ, HUX IIPUMCHCHUC.
FI/II[I)OKCOKOMHJ'ICKCBI OHMHKa

89

[TpakTnueckas padota Ne 8. Pemenue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
"MeTanbl 10G0YHBIX moArpymm"

90

Pemienue 3aa4 pa3JIn4YHbIX TUIIOB

91

O000I11IIEHNE U CUCTEMATU3AIUAS
W3YYEeHHOr0 MaTeprasa o TeMe
"Metaisr"

92

KontponbsHas pabora o reme "Mertasibr"

93

AHanu3 pe3yiabTaToB KOHTPOJIbHON
paboTHI, KOPPEKIUS OLINOOK

94

Poib xumuu B o0ecrieueHun YCTOI\/'I‘II/IBOFO
pa3sBUTHUA 4CJIOBCUYCCTBA. ITonsarue o
HAaY4YHbIX METOaX UCCIICAOBaHUs BCIICCTB

95

HayuHnbie npyuHUUIIBI OpraHU3auu
XUMHYECKOI0 MPOU3BOACTBA.
[TpoMbInIUIEHHBIE CITOCOOBI MOTYY CHUS
Ba)KHEUIIINX BEIECCTB




XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH

96 1
Cpellbl U ero MOCIeACTBUSA

97 XUMHS U 310pOBbE YEJIOBEKA. 1
JlexapcTBeHHBIE CpeacTBa

98 Xumus nmuiny. Poinbk XuMuu B o0ecnieueHIn 1
MUIIEBOM 0€30MacHOCTH

99 KocMmernueckue u nmapdromepHsie 1
cpencrea. berToBast xumus
XuMHs B CTPOUTENBCTBE. BaxkHenmue

100 CTPOUTENBHBIEC 1 KOHCTPYKIIHOHHBIE 1
MaTepHaIbl

101 XuMUS B CEITBLCKOM XO3SIUCTBE. 1
Opranuueckue U MUHEpaJbHbIE YI00peHus

102 Cucrematuzanus u 000011eHHE 3HAHUH TT0 5
TeEMe

OBUIEE KOJIMYECTBO YACOB I10 136 16

I[TPOTPAMME










