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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma mo XMMUU Ha YPOBHE CpeJHEro o01iero odpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
obpazoBanuu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI
benepanbHOI oOpa3oBaTelbHON porpaMMbl CpEIHEro o011ero
oopazoBanus(POIl COO), npencraBineHHbix B DefepaibHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM cTtaHaapre COO, c¢ yu€rom Konmenmuu mnpenogaBaHus
y4eOHOro mnpenMera «XuMHUs» B 00pa3oBaTelIbHbIX OpraHusauusax Poccuiickoi
Qenepauuy, peaTU3YIOIIUX OCHOBHbIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX ToIoKeHHi «Crtparerun pa3BuTusi BocnuTtanuss B Poccuiickoi
Oenepanuu Ha niepuon a0 2025 roma» (Pacmopstkenue I[IpaBurensctBa PD ot
29.05. 2015 Ne 996 - p.).

XYUMHS Ha YpOBHE YIIyOJEHHOIO H3Y4YEHHUS 3aHMMAET Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-HAaydyHOro oOpa3oBaHus ywamuxcs 10-11  kmaccos.
N3yyenune mpeamera, peainsyemMoe B YCIOBUAX U PepeHIpPOBaHHOTO,
npouIbHOrO OOy4YeHMs, TPU3BaHO OOecmeunTh O0O0Ie00pa3oBaTENbHYI0 |
OOIIEKYJIBTYPHYIO TIOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aZanTayy UX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU B COIUYME, a TAKKE IS
NPOJOJKEHUsT OOY4YCeHHS B OpTraHM3alusix MpodhecCHOHATHHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBISIETCSA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B mporpaMmme mno XuMHM Ha3Hau€HUE TMpeaMeTa «XHUMHS» IOJydaeTr
NOJPpOOHYI0 ~ MHTEPIPETAlMI0 B  COOTBETCTBUM C  OCHOBOIIOJATarOIIMMHU
nonoxeausimu ®I'OC COO o B3anMOOOYCIOBICHHOCTH IIE€TIEH, COIEpXKaHUS,
pe3yabTatoB OOy4YeHUs M TpeOOBaHUN K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCS CJICAYIOIIME BBIMOJIHSAEMBIE MPOTPAMMOM IO
XUMUH (PYHKIIHH:

e HH(pOPMAIMOHHO-METOANYECKAsl, peaau3ainus KOTOpOH oOecreynBaeT
MOJIyYEHUE NPEJICTaBICHUS O LENAX, COAEpXKaHUM, OOILIed CcTpaTeruu
oOy4eHUs, BOCTUTAHUS U PA3BUTUS 00YUaIOIMIMNXCS CPEACTBAMHM MIpEAMETa,
M3y4aeMOro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTOpas pe1ycMaTpUBaET
OIpe/IeNICHHE: MPUHLMIIOB CTPYKTYpPUPOBAHUS W TMOCJIEN0BATEIbHOCTH
U3y4eHHUs y4eOHOro marepuasa, KOJUYECTBEHHBIX M KAue€CTBEHHBIX €ro
XapaKTEPUCTUK; TOJIXO0J0B K (HDOPMHPOBAHUIO COACPIKATEIHHON OCHOBBI
KOHTPOJISI U OLIEHKHM O0pa30BaTENIbHBIX JIOCTHKEHHUM O0OydJarommxcs B
paMKax WTOTOBOM arrecTtaud B (OpME €IUHOr0 TroCyJapCTBEHHOTO
HK3aMEHA M0 XUMHUH.

[Iporpamma aJisg yriyOoaéHHOTO U3YUYEHUS XUMUH:



e YCTaHaBJIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COEp)KaHHUE, 005S3aTeIbHOE
JUIT W3y4eHUS B paMKax OTHACIbHBIX TpoduiIeH, NpeaycMaTpuBaeT
pacrmpeneneHue M CTPYKTYpHpPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJZIepPKaTeNbHBIM JIMHUSIM/Pa3ienaM Kypca;

e Ja€T NPHUMEPHOE pACHpENEICHUE YYEOHOro BPEMEHH, PEKOMEHYEMOro
JUTSL U3yYEHUS OT/ICIIbHBIX TEM;

e IpearaeT IMPUMEPHYI IOCJIEI0BAaTeIbHOCTh H3YYEHUS Yy4eOHOro
MaTepuana ¢ y4€TOM JIOTUKHM MOCTPOCHHS Kypca, BHYTPHUIIPEAMETHBIX U
MEKIIPEAMETHBIX CBS3EH;

e JAET METOJUYECKYIO MHTEPIPETALNIO 1IeJIel U 3a/lay U3y4yeHHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHUs, COJEPKATEILHOW XapaKTEPUCTUKHU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM
POrpaMMBbl CpEeIIHETO o011ero o0Opa3oBaHus (JINYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TaKXe C y4€TOM OCHOBHBIX BHJIOB
yueOHO-TIO3HABATENbHBIX JCHCTBHI  00ydYalomerocs IO OCBOCHHUIO
COJIEpP KaHMSI PEMETA.

[To BceM Ha3BaHHBIM TO3UIUSAM B IMPOrpaMMe MO XHUMHH MPEayCMOTpeHa
OPEEMCTBEHHOCTh C OOY4YeHMEM XWUMUU Ha YPOBHE OCHOBHOTO OOUIEro
oOpazoBaHus. 3a TMpeaelaMd YCTAHOBJIEHHOW MpPOrpaMMoll MO  XUMHUU
00s3aTeNIbHON (MHBAapUAHTHOW) COCTABJISIONIEH COJEp:KaHMs yueOHOro mnpeamera
«XuMHs» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapUAaTUBHOW COCTaBIISIONIEH,
KOTOpasi AOJKHA OMpPENENsIThCSl B COOTBETCTBUM C HAIPaBICHUEM KOHKPETHOTO
npoduiss 00yyeHusl.

B coorBerctBuM ¢ koHuenryanbHbiMH nosoxeHusmu PI'OC COO o
Ha3HAYEHUU TIPEIMETOB 0a30BOr0 M yriayOJE€HHOTO YPOBHEH B CHCTEME
muddepeHITIpOBaHHOI0 OOYYEeHHS Ha YpPOBHE CpEIHEro oOmero obOpa3oBaHUS
XUMHUSI Ha YpPOBHE YINIYOJEHHOIO U3Y4YEHHMs HAmpaBlieH Ha peaju3aluio
OPEEeMCTBEHHOCTH €  MOCJIEAYIOUMM  JTalloM  MOJYYEHUS  XMUMHUYECKOTrO
oOpa3oBaHHs B paMKaxX W3YYECHHS CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCHUIUIMH B By3aX U OPTaHU3ALUAX CPEIHETO Mpo(ecCHOHATHHOTIO
oOpa3zoBaHus. B 3Toll CBsA3M H3ydeHHE MpeaMeTa «XHUMHS» OPUEHTHUPOBAHO
NPEeUMMYIIECTBEHHO HAa  pacllUpeHue U  yriayOJdeHue TEOpEeTUYECKOW U
MPAKTUYECKON MOJITOTOBKH 00YyYaronuxcsi, BEIOPABIINX OMPEACIEHHBIA MPOPUITH
o0yueHusi, B TOM YHUCJIE C IEPCIIEKTUBON MOCIEAYIOLIEr0 MOIYIeHNU XUMHUUECKOTO
o0pa3oBaHUs B opraHu3alusax npodeccuoHagibHOro oopasoBanus. Hapsmny ¢ atum,
B cBere TpeboBannit ®I'OC COO k mIaHHpyeMbIM pe3yjbTaTaM OCBOCHHS
dbenepanpbHONl 00pa30BaTEIIbHOM IPOrpaMMBbl CPEIHETro OO0IIero 00pa3oBaHUs
u3yueHue rmpenMera «XUMHS» OPHEHTHPOBAHO TaKXKe Ha pEUIeHHe 3ajad



BOCTIMTAHUS U COIMAIBHOTO Pa3BUTHs OOyYarommxcsi, Ha (OPMHUPOBAHHE y HUX
OOIICHHTENIEKTYIbHBIX YMEHUH, YMEHHIA palMOHATU3alUd Y4eOHOTrOo Tpyaa |
00OOLIEHHBIX  CIIOCOOOB  JEATENBHOCTH, HUMEIOIMIMX  MEXIUCIUIUIMHAPHBIH,
HAINPEIMETHBIN XapakTep.

CocTaBngomuMy npeaMeTa «XUMHUsS» Ha YpPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA  YriyOnéHHble Kypchl — «Opranundeckas xumusi» U «OOmas u
Heopranundeckas XxuMus». [Ipu omnpeneneHnn mMoaxoa0B K 0TOOPY U CTPYKTYpPHOI
OpPTaHM3allMH COJAEP)KAHMUA STUX KypCOB B MPOTrpaMMeE IO XHMHU 3a OCHOBY
npusATel nojoxkeHuss PI'OC COO o paznuuusix 0a30BOro W yriayOnaEHHOro
YPOBHEH U3yueHUs NPEAMETA.

OcHoBYy coaepxkaHusi KypcoB «Opranumdeckas xumusi» u «OOmas u
HEOpPTaHWYeCcKasi XUMHS» COCTAaBISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUH U
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3YyU€HHMs IpeaMera. JTa cucrema
3HaHUU TOJy4yaeT OIpPENeNEHHOE TEOPETUYECKOE JOMOIHEHHUE, MO3BOJIAIOLIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONBIINI 00BEM  (PaKTOIOTMUECKOTrO
maTepuana. Tak, Ha yrIyOJI€HHOM YpOBHE H3yUeHHUs NpeaMmera obecredeHa
BO3MOXKHOCTh 3HAYUTENLHOTO YBEIMYEHUS O0bEMa 3HAHUH O XUMHYECKHX
AJIEMEHTaX U CBOWCTBAaX MX COEAMHEHWHM HAa OCHOBE PAaCIIMPEHMsI U YIIIyOJIEHUs
OPEICTaBICHUNA O CTPOCHHM BEIIECTBA, XMMHUECKOH CBA3M M 3aKOHOMEPHOCTSX
NPOTEKAHUS PEAKINA, PACCMAaTPUBAEMBIX C TOUKH 3PEHUS XUMHUYECKON KUHETHKU
U TepMoAWMHAMUKH. I3yueHue mepuognueckoro 3akoHa u Ilepuommueckoii
CUCTEMbl  XMMHYECKHUX  DJJEMEHTOB  0a3upyercss  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKHUX IMPEACTABICHUIX O CTPOSHUH aToMa. XMMUYECKasi CBS3b
OOBSICHSIETCS] C TOUKH 3PEHUS SHEPTeTUUECKUX M3MEHEHUH MpH e€ 00pa30BaHUU U
pa3pyllieHnH, a TaKXKe ¢ TOYKH 3pEHHs] MEXaHU3MOB e€ oOpaszoBanus. M3yueHue
TUIOB  peakuuil  jgomonHsercd  (OPMUPOBAHMEM  NPEACTaBICHUH 00
AIIEKTPOXUMUYECKUX MPOIECCAX U IEKTPOIU3E PACIIaBOB U PACTBOPOB BEILIECTB.
B kxypce opranmdeckoi XUMUHU TPH PACCMOTPEHUHU PEAKIIMOHHON CIMOCOOHOCTU
COEJIMHEHU ynensieTca oco0oe BHUMaHUE BOMpocaM 00 3JIEKTPOHHBIX 3(deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PEaKIHi.

Ocoboe 3HayeHHWEe UMEET TO, YTO Ha COAEepXKaHHE KypCOB XHUMHUU
yrayOaE€HHOTO YPOBHS U3YUEHHUS JJIs1 KIACCOB ONpPEAeIEHHOro npoduiis (rI1aBHbIM
o0pa3oM Ha HUX CTPYKTypy M XapakTep [JOMOJIHEHHH K oOuel cucreme
OpEeIMETHBIX 3HAHWM) OKa3bIBAIOT BIMSHHME CMEXHbIE MpeAMeThl. Tak, Hampumep,
B COJIEpP’KaHHUM TMPEAMETa NIl KJIACCOB XUMHUKO-(DH3UIECKOTO Mpoduist O0IbInoe
3HaueHUuEe OYIyT MMETh 3JIEMEHThl y4eOHOro marepuana mo oomen xumuu. [lpu
U3yUYEHUU IIpeMeTa B JAHHOM CJlyyae akLEHT OyJeT clenaH Ha OOIIHOCTb
METOJIOB MO3HaHUs, OOITHOCTh 3aKOHOB M TEOPUN B XMMHH U B (PU3UKE: aTOMHO-
MOJIEKYJIApHasi Teopusi (MOJIEKYJsIpHAs TeopHus B (U3UKE), 3aKOHBI COXPaHCHHS



MacChl M DHEPIrUM, 3aKOHBI TEPMOJMHAMUKH, DJIEKTPOJIN3d, NPEACTABIEHUS O
CTPOEHUH BELIECTB U IPYTOE.

B TO e BpemMsa B COIEpKAHMM IpeIMETa Uil KJIacCOB XHMMHKO-
Oounonornyeckoro npoduist OONbIINI YAETbHBIM Bec OyaeT MMETh OpraHHYecKas
xumusi. B 3TOM cioydae mpemocTaBiseTCs  BO3MOXKHOCTH  Jid  Oosee
OOCTOATEIBHOIO  PACCMOTPEHUS XMMHMYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOAST, K MpHUMEpYy, TaKHUe
CTPYKTYPHbIE€ KOMIIOHEHTBI, KaK JMOUABI, OEJIKH, YIIeBOAbl, HYKIECHHOBBIE
KHUCJIOTBI U Apyrue. IIpym 3ToM 3HaHUSA O COCTaBE M CBOMCTBAX IPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKHUX BELIECTB CIIY)KaT OCHOBOM Il W3Yy4YCHHUS
CYLIHOCTHU IPOLECCOB (DOTOCHUHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B mumane ¢opmupoBaHHS OCHOB HAy4YHOIO MHMPOBO33PEHMS, OCBOCHHMS
00LIEHAyYHbIX METOJIOB TO3HAHHUSA U OIBITa MPAKTUYECKOTO MPUMEHEHUS HAYUHbBIX
3HaHUU H3ydyeHHe MpenMera «XHUMHs» Ha yriayOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEJIMETHBIX CBA3SIX C Y4YEOHbIMHM IMpeIMETaMH, BXOJASIIMMU B COCTaB
npeAMETHbIX oOnactell «EcTecTBEHHO-HAy4HbIE MpPEIMEThbD», «MaTeMaTuka u
uHpopmaTrka» 1 «Pycckuii A3bIK U JIUTEPATYPaAY.

[Ipn usydeHun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJEHHOM YpOBHE
Tak)ke, Kak Ha YPOBHE OCHOBHOT'O U CpPEIHEro o0Imiero oopazoBanus (Ha 6a30BOM
YPOBHE), 3a7aueil NEPBOCTENEHHONW 3HAYMMOCTH SBIISIETCS (POPMUPOBAHUE OCHOB
HAyKM XUMHUU KaKk O0OJIACTU COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKOM
JEATENbHOCTH YEJI0BEKA M OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemienne
ATOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4YEHHs TNpeaMeTa MpeArnonaraet
peanu3anuio TaKux LeNeH, Kak:

e (opmMupoBaHHEe TpPENCTABICHUN: O MaTEpUATBLHOM E€AUHCTBE MMpAa,
3aKOHOMEPHOCTSAX U MIO3HABAEMOCTH SIBIICHUW IIPUPOJIBI, O MECTE XUMHUHU B
CHUCTEME €CTECTBEHHBIX HayK W €€ Belylled poiau B oOecreuyeHUuu
YCTOWYMBOI'O  pPa3BUTHSA  YEJOBEYECTBA: B  PEIIEHUH  MpoOiemM
HKOJIOTMYECKOM, IHEPreTUYecKON M MUILEeBON 0€30MacHOCTH, B Pa3BUTHH
MEIULIAHBI, CO3JaHUU HOBBIX MATEPUAJIOB, HOBBIX UICTOYHUKOB YHEPIHH, B
o0ecrieueHur paroOHAIBHOTO MPUPOJONONb30BaHMs, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KYyJIbTYphl YEJIOBEKA, a TAKXKE 3KOJOTMYECKU
00OCHOBAaHHOT'O OTHOUIEHUS K CBOEMY 3/J0POBBIO U IPUPOJHON CPELE;

e OCBOCHME CHCTEMBl 3HAHUM, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIONICH €CTeCTBEHHO-HAYUYHON KapTHHBI MUpa: PyHIaMEHTAIbHBIX
IIOHATUM, 3aKOHOB U TEOPUU XUMHMH, COBPEMEHHBIX IPEICTABICHUN O
CTPOEGHMM BELIECTBA HA pPa3HbIX YPOBHSIX — aTOMHOM, HOHHO-
MOJICKYJISIDHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHWs XMMHUYECKUX PEAKLIHU, O



XUMUYECKOM PaBHOBECHH, PACTBOpaxX M JUCIEPCHBIX CUCTEMAaxX, 00 00IIMX
Hay4HBIX MIPUHIIMIIAX XUMHUECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y 00 yJarommxcs OCO3HAHHOT'O MMOHUMAaHHS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYCCKHX 3HAHUN I OOBSICHCHUS
KJIFOUEBBIX HMJAEH W TpOoOJEM COBPEMEHHOW XMMHH, Uil OOBSACHEHUS U
MPOTHO3UPOBAHUS SIBIICHUN, UMEIONIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPAMOTHOI'O PEIIeHUs MPo0IeM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHUS,
aHaJIN3a U OLICHKH C MO3UIMHA DKOJOrHYeCKON 0€30IMacHOCTH IOCIIEACTBUM
OBITOBOM M MPOU3BOACTBEHHOM JEATEIBbHOCTH YEIOBEKAa, CBA3AHHOU C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIONIb30BAaHUEM U  IMepepadoTKon
BECIIECTB;

yriyOJieHue  TpEeACTaBICHHM O  HAydyHbIX  METOJaX  IO3HAaHUf,
HEOOXOMUMBIX [IJII TPUOOPETEHUS] YMEHHUM OPUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBSCHEHUS XUMHUYECKHX SBJICHUM, HMEIOIIHUX MECTO B
MIpUPOJE, B MPAKTUUYECKOU JIESITEILHOCTH U TTIOBCEAHEBHOM KU3HHU.

B mnnane peanuzanuM MEpBOOYEPENHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIINX
GYHKIUI [IEJIOCTHOW CHUCTEMBbI CpEeIHEro oOIero oOpa3oBaHUs NPU H3YUYCHUU
npenMera «XuMUsS» Ha  YIUIYOJIEHHOM  yYpOBHE OCOOYIO  aKTyallbHOCTh
IpUOOPETAIOT TaKKE IEH | 3a7a91, KaK:

BOCIIUTaHUE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBIICHWHA TPUPOIBI,
YBOXEHUS K TIPOIECCY TBOpYECTBA B 00JIACTH TEOPETHYECKUX U
NPUKIAJAHBIX HCCIEOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PEHHSI,
COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllUM K OOYYEHUIO U TMO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIIUTAaHUIO  HAa  OCHOBE  YCBOCHHS
OO0IIIeYeTTOBEYECKUX IIEHHOCTEIH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIIEKTYATbHBIX U TBOPUYECKUX
crocoOHOoCcTe oOywaromuxcsi, (pOpMHpPOBaHME Yy HHUX CO3HATEIBHOTO
OTHOIIICHUSI K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBHUIO YCTEITHOM MPOoheCCHOHAIIBHOM M OOIIECTBEHHOM AeATEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 3J0POBBIO M TOTPEOHOCTH B
310pOBOM 00pa3e XKU3HH;

dbopMHUpOBaHWE YMEHUH M HaBBIKOB PAa3yMHOI'0 MPUPOIONOIb30BAHMUS,
pa3BUTHE IKOJIOTMUECKON KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIECTBEHHO-
MTOJIE3HOM IKOJIOTMYECKOMN AEATEIbHOCTH.

OO0m1ee 4KciIo 4acoB, MPEAYCMOTPEHHBIX JJIsI U3YUYCHUSI XUMUU Ha YIIIyOJIEHHOM
YpOBHE CpeliHero odmiero oopasoBanus, cocrasiser 204 yacoB: B 10 kimacce —
102 gaca (3 gaca B Henenmo), B 11 kmacce — 102 gaca (3 yaca B Henesto).



COJAEP XAHME OBYUYEHUA
10 KJIACC

OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKON XMMUH.

[Ipenmer w©  3HaueHHE OPraHUYECKOW  XHWMUHU, [PEICTABICHUE O
MHOr000pa3uy OpraHNYeCKUX COCIUHEHHH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BasleHTHbIE BO3MOXKHOCTM aToMma Yrjiepoja. XHMHYECKas CBS3b B
OPraHUYeCKUX COCNMHEHMSX. Tumbl TrudpUaM3alMM  aTOMHBIX  opOuTanen
yraepoaa. MexaHu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsI3U (OOMEHHBIN B JJOHOPHO-
aKLENTOpHbIA). TUIBl NEpeKpbIBAHUS aTOMHBIX OpOWTaNei, ©- W T-CBS3U.
Onunapnasi, 1BoitHast u TpoliHas cBsi3b. CrocoObl pa3pbiBa CBsI3e B MOJEKyJax
opranudeckux BemiectB. [loHsiTue 0 CcBOOOIHOM paaukane, Hykiaeoduie u
ANEeKTpoduIe.

Teopust crTpoeHuss oOpraHudeckux coequHeHnii A.M. byrnepoBa u
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAUEHHE TEOPUU CTPOCHHUS
OpPraHUYEeCKUX CcoelMHEHUH. MonekyaspHble M CTPYKTypHble  (OPMYIIBI.
CrpykTypHble (GOpMyJibl pa3Iu4HBIX BUIOB: PpPa3BEPHYTas, COKpaLIEHHA,
ckenmerHas. M3omepus. Bunabl n30MepuHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHble A(Q(EKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTUBHBIH
U Me30MepHBIN (D PEKTHI).

[IpencraBnenne o KiacCUpUKAMU OpraHudyeckux BemiecTB. [loHsTHE O
dyHkuroHanbHoOU rpymnmne. ['omomnorus. 'omonornyeckue psanpl. CucreMaruyeckast
HOMeHKJIatypa oprannueckux coeauHeHuin (IUPAC) u TpuBHManbHbIE Ha3BaHUs
OTJIENBbHBIX ITPEICTABUTEIICH.

OcoOeHHOCTH W KJacCHU(HKAIUS OpPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEIBHBIE PEAKLIIUHA B OPraHUYECKON XUMUMU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEIIECTB M HX NPEBpALICHUN:
O3HAKOMJIEHME C O00pa3aMy OpraHWYeCKHX BEIIECTB M MarTepualamMu Ha HX
OCHOBE, ONBITHl IO MPEBPALICHUIO OPraHUYECKUX BEIIECTB IPU HATPEBAHUU
(mnaBneHue, OOYIJIMBaHHWE W TOPEHHE), KOHCTPYUPOBAHUE MOJIEIEH MOJIEKy
OpraHUYECKUX BEUIECTB.

YriaeBoaopoasbl.

Ankanel. 'omonorudueckuil psj ankaHoB, oOmias (Gpopmyina, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYI aJKaHOB, SP°-
ruOpuau3alys aTOMHBIX opOuTanel yriaepoja, o-CBsa3b. Dusmyeckne CBONCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJIKAHOB: PEAKUHUM 3aMENICHUs, W30MEpU3alluH,
JEruAPUPOBAHUS, ITUKIM3AlMK, TUPOJIN3a, KpeKuHra, ropenus. [Ipeacrasnenue o
MEXaHU3ME PEaKINil paIMKaJIbHOI'O 3aMEILICHHUS.

Haxoxnenue B npupope. CriocoObl MONTyYEeHUs] U TPUMEHEHHUE AJIKAHOB.

Huxnoankanel. O0mas ¢popmyna, HOMEHKIAaTypa U uzoMepus. OCoOOEHHOCTH
CTPOEHUSI M XUMHUYECKHX CBOMCTB MaiblX (LMKJIONPOIAH, IMKIOOyTaH) U
OOBIYHBIX (IIUKJIOMEHTAH, IUKJIOTeKCaH) MUKI0aTKkaHoB. CrocoObl MOMydeHUs U
MPUMEHEHUE ITUKIJIOATKAHOB.

Ankenbl. ['omosiorudeckuil psii ajakeHoB, ooOmias (opmylia, HOMEHKJIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJl alKeHOB, SpP*-
rudpuau3anus aTOMHBIX opOutanei yriepona, o- U m-CcBs3u. CTpyKTypHas u
reoMerpuueckas (muc-Tpanc-) wuzoMepus. @OuU3MUYECKHE CBOMCTBAa aJKEHOB.
XUMHUYECKHE CBONCTBA: PEaKIMU MPUCOSAUHEHMUSI, 3aMEIICHUSI B O-MIOJIOKECHUE
Py ABOMHOM CBSI3H, MOAUMeEpu3auuu U okucieHus. [IpaBuno MapKOBHHKOBA.
KadecTBenHble peakiuu Ha JBOWHYIO CBsI3b. CIOCOOBI MOTyYeHUS U TPUMEHEHUE
AJIKEHOB.

Ankaauensl. Knaccudukaius ankajgueHoB (CONPSHKEHHBIC, U30JIMPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH JIEKTPOHHOTO CTPOEHHUSI U XUMHUYECKUX CBOWCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenuuenune. [lonumepuzanus
CONPsHKEHHBIX TMeHOB. COcOObI MOTYyUYECHUS U TPUMEHEHHUE aJIKaIUCHOB.

Ankunbl. ['oMonmoruueckuii psiji alkKUHOB, 0011ast opMysia, HOMEHKIIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTanei yriepoma. Ou3WdyecKkrne CBOWCTBA aJIKWHOB.
XUMHUYECKHE  CBOMCTBA:  peaKkIUU  NPUCOCAUHEHHUS,  JUMEpHU3aAlUU U
TpUMepHU3allui, oKuciaeHus. KucioTHple CBONCTBA aIKWHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBeHHBIE peaKIK Ha TPOHHYIO CBA3b. CIOCOOBI MOTyYeHUS
Y IPUMEHEHUE AIIKUHOB.

Apomarnueckue yriieBoaopozasl (apensl). ['omonormyeckuid psii apeHoOB,
oOmast popMysa, HOMEHKIATypa U U30MEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. DU3HMYECKHE CBOMCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa OEH30J1a M €r0 TOMOJIOI'OB: PEeaKIuy 3aMeIleHNs B OEH30JIbHOM KOJIbIIE U
YTJIEBOJIOPOJTHOM paJIMKaje, PEakiuu MPUCOCTUHEHUS, OKHUCJICHHUE TOMOJIOTOB
oenzona. IlpeacraBienne 00 OpUEHTUPYIOLIEM JIEHCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPEe AaINKWIbHBIX PaJUKaIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHUHO- W HHUTPOTPYIIBI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOUCTB cTupoia. [Tomumepuszanus ctuposia. CriocoObl MOTydYeHUs U
IIPUMEHEHUE apOMATUYECKUX YTIIEBOJIOPOJIOB.

[Ipupoansiii ra3. [lonyrHeie HedTsiHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KamenHs1il yroias u mpoayKTsl ero nepepadorku. CrocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHT (TEPMHUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIH3.
[IponykTel nepepaboTku HEDTH, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJOPOOB. Peakuuu
3aMelIeHUs TajJoreHa Ha TUIPOKCOTPYIIY, HUTPOrpynmny, IUAHOTPYMIy,
amuHoOrpymnmy. JlelicTBue Ha TajJOreHIPOU3BOAHBIE BOJHOIO W CHUPTOBOTO
pactBopa mi€noyu. B3aumopeicTBHe OUrajioreHajJKaHOB C MAarHUEM M IIMHKOM.
[TonsiThe 0 METAJIJIOOPTaHUYECKUX COCIMHEHUSX. Hcnons3oBanne
rajOreHIPOU3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE W TPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEIIECTB M HX NPEBpaALICHUN:
u3y4yeHrue (PU3NUECKUX CBOWCTB YIIIEBOJOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJAOpOAOB Pa3IMUHBIX KJIacCoB (oOeciBeurBaHUE OpPOMHON WU
VMOIHOW BOJIbI, PACTBOpA IMEpMaHTraHaTa KaJlMs, B3aHMMOJEWCTBUE alETUJICHA C
aMMUA4YHBIM pacTBOpoM oOkcuzaa cepedpa(l)), kadecTBeHHOE OOHapy)KEHHE
yriepoja M BOJOPOJa B OPraHMYECKUX BEIIECTBAX, IOJYYEHUE IHTWICHA U
U3Y4YEHHE €ro CBOMCTB, O3HaKOMJieHHE C KojulekuusMu «HedTb» u «Yromwy, C
oOpa3llaMM TUIaCTMAacC, KaydyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U rajOr €HNPOU3BOAHBIX YIIIEBOJIOPO/IOB.

Kucsopoaconep:kanue oprannyeckue coeMHeHHS.

[Ipenensubie omgHOaTOMHBIE CcnUpThl. CTpoeHHE MOJEKysl (Ha MpuUMepe
MeTaHoJla M JTaHona). ['omonoruueckuit psan, oOmas ¢opmyna, H30MeEpus,
HOMEHKJIaTypa W kinaccudukanus. Dusudyeckne CBOWCTBA  MPEISTHHBIX
OJIHOATOMHBIX CHUPTOB. BoJopoaHble CBS3M MEXAY MOJIEKyJIaMd CIUPTOB.
XWUMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIIeHUs, JerujapaTaldd, OKHUCJIEHUs,
B3aUMOJCHCTBHE C  OpPraHMYECKMMUM W  HEOPraHMYECKUMHU  KHUCJIOTAMHU.
KauecTBeHHas peakiys Ha OTHOATOMHBIEC CIUPTHI. JIeHCTBHE 3TaHOIA U METaHOoJIa
Ha opraHu3M uenoBeka. CrocoObl MONYy4YEeHUss M NPUMEHEHHUE OJJHOATOMHBIX
CIIUPTOB.

IIpocTeie 3dupbl, HOMEHKIaTypa U n3oMepus. OCOOEHHOCTH (PUBHYECKUX H
XMMHYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — JSTUJICHIVIMKONL U TIULEpUH. Duznueckue U
XUMHYECKUE CBOMCTBA: PEAKLIUH 3aMEIIECHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHMYECKHUMHU KHUCJIOTaMHU, KAayeCTBEHHAasi pEaKlus Ha MHOTOATOMHBIE
ciupthl. [IpencraBienne 0 MexaHW3Me PEaKIUid HYKICOPWIHHOTO 3aMEIICHHUSI.
HeiictBue Ha opraHuzMm 4enoBeka. CrocoObl MOJIy4YeHUS U MPUMEHEHHUE
MHOI'OATOMHBIX CITUPTOB.

®eHon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE THUIPOKCOTPYIIbI U
O0enzonbHOro sAnapa. dusmueckue cpoiictBa (eHona. OCOOEHHOCTH XUMHUYECKUX



cBOMCTB (eHona. KauecTBeHHble peakunu Ha (eHona. TOKCHYHOCTH (eHona.
CnocoObl nonydenust v npuMenenue penona. denonpopmanpaeruinas cMoia.

KapOonunbHble COeTMHEHHS — aJIbJIETUIBl U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJILHOUM TPYMIBL. ['OMOJIOTHUYECKHE PSIIBI albIACTUIOB U KETOHOB, OOIIast
dbopmyna, uzoMepus W HoMeHKIatypa. Du3nueckue CBOICTBA albICTHIOB U
KETOHOB.  XMMHWYECKHE CBOMCTBAa  albJETMIOB M  KETOHOB:  pEaKUUU
npucoenruHeHrsa. OKUCIEHNE albIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJIbICTHUIbL.
CnocoObl ToNTy4eHHs U IPUMEHEHHE aJIbJErU10B U KETOHOB.

OnHOOCHOBHBIE TpeeNbHbIE KApOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHMS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepusi 1 HOMeHKIaTypa. Pu3nyeckue cBocTBa
OJTHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BoIOpOmHBIE CBSI3U MEXITY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XUMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTRBA,
peakuus HTepuPUKalLUM, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOrO paauKaia.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KHUCHOTHIL. [loHSATHE O TPOUZBOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3dupax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0eHHOCTH CBOICTB HENMPEAETbHBIX M apOMaTHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCIOT, THIPOKCUKAPOOHOBBIX KHUCJIOT. [IpencTtaBuTeNn BBICIIMX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, MaJIbMUTHHOBAsS, OJEUHOBAS, .JUHOJEBAS,
JUHONEeH06as KUCIOThI. CrocoObI OTyUYeHUs U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['omonoruueckuil psna, oOwmas (opmysna, HU3OMEPHUS H
HOMeHKaTypa. dusnueckue U XUMHUYECKHME CBOWMCTBA: THUAPOIU3 B KUCIOW U
LIEJIOYHOU Cpee.

Kupswi. Ctpoenne, Hpu3nMUecKrue U XUMHUUECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KHUCION U 1esouHoi cpene. OCOOEHHOCTH CBOWCTB YKUPOB, COJEPKAIINX OCTATKU
HeMpeaeNbHBIX KUPHBIX KUCTOT. JKupsl B Ipupoe.

Mp114 KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBHE.

O6mras xapakTepucTuka yriaeBoaoB. Kinaccudukarus yrieBogoB (MOHO-, AH-
U Toyicaxapujibl). MoHocaxapujbl: TJI0K03a, (PpykTo3a, TrajiakTto3a, pudo3a,
ne3okcupu6osza. dusnyeckne CBONCTBA W HaXOXkAeHHE B mpupone. PoToCUHTES.
XUMHYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
TPYNI, CIHPTOBOE W MOJOYHOKUCTOE OpoxeHue. [IpuMeHeHHWe TIIOKO3bI, €€
3HAQYECHHUE B KU3ZHEACATEIBHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakTo3a. BoccTtaHaBiMBarolMe U HEBOCCTAHABIIMBAIOIUE Aucaxapuasl. ['uaponus
nucaxapuaoB. Haxoxnenue B npupojie u npumeHenue. [lonucaxapuabl: kpaxmai,
[JIMKOT€H W Heiunono3a. CTpoeHue MaKpOMOJIEKYJl Kpaxmaia, TIJIMKOIeHa U
HEeUT0I03bl.  PU3MUYECKUME CBOWMCTBA Kpaxmana M LEJUI0I03bl. XHUMHYECKHUE
CBOWCTBA Kpaxmaja: TMAPOJU3, KAYEeCTBEHHAas peakius ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIN3, MOIydeHUEe >PUpoB Lemoiao3bl. [lonstue 06
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN IIENK).



OKCIEPUMEHTAIbHBIE METOJbl H3YUCHHS BEIIECTB U MX IPEBpallcHUM:
PacTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCIIEHHE STUJIOBOIO CIHMPTA B aIbJETH]l HA PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHCIIEHUE ATUJIOBOTO CHOUPTA JUXPOMATOM Kayivsi (BO3MOKHO HCIIOIb30BaHUE
BUJIEOMATEPUATIOB), KAYECTBEHHBIC PEAKIMH HA albJIETUAbl (C THUIPOKCHUIOM
muammuHcepeopa(l) wu  rumpokcumom  meau(ll)), peakmus  raunepuHa
ruapokcugom meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aUMOJICHCTBHUE pacTBOpa TIIIOKO3bI ¢ rujpokcunoMm meau(ll), B3aumonericteue
KpaxMajia C MOJIOM, PEIICHHE SKCIEPUMEHTANIbHBIX 3a/iad Mo TeMaM «CHupThl U
benonb», «KapooHoBbie KUCTOTHI. CIOXKHBIE YPUPHD.

A30Tco/iep:Kalue OpraHnyecKkue coenHeHmsl.

AMMHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anupaTUyecKue W apOMATHUYECKHUE; TEPBUYHBIC, BTOPUYHBIE UM TPETUYHBIEC.
Crtpoenne mosekys, obuas (popmyina, u3oMmepus, HOMEHKIAaTypa U (U3HUECKUE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA aMnM(aTUUECKNX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aNMMOJECHUCTBUE MNEPBUYHBIX AMHUHOB C a30THUCTOM KHCIIOTOMW.
Comnu aJIKuIaMMOHUS.

AHWIMH — TPEACTaBUTE]Ib AMHUHOB apomarudyeckoro psaa. CrpoeHue
aHwiMHA. B3anMHOe BiIMsSHUE TPYNI aTOMOB B MOJieKyJie aHmwinHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJIyYeHUsT W TpUMEHeHue anudaTtuyeckux amMuHOB. [lonydeHue aHuiIMHA U3
HUTPOOEH30IA.

AmuHokucnoTel. HoMenknatypa u uzomepusi. OTAenbHble TPEACTABUTENN Ol
AMUHOKUCJIOT: TJWIUH, ajdaHuH. @DOuU3NYecKue CBOWCTBA aMUHOKHCIIOT.
XWUMHUYECKHE CBOWCTBA AaMHHOKHUCIOT Kak aM(OTEpHBIX  OpPTaHUYECKUX
COC/IMHEHU, peaKIs TMOJUKOHICHCAIMM, O0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHne aMUHOKUCIOT. CUHTE3 ¥ THIPOJIU3 MENTH]IOB.

benku kak npupoansie monumepsl. [lepBuuHasi, BTOpUYHAS U TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBa OEIKOB: THAPOJIMU3, JCHATYpaIus,
KaueCTBEHHBIE PEaKIUU Ha OCTKH.

OKCIEPUMEHTAIbHBIE METOJbl M3YyYEHHUS BEHIECTB W MX MPEBpaIlCHU:
pacTtBopeHue O€NKOB B BOJIE, JeHATypalusi OEJIKOB MpU HArpeBaHUU, IBETHHIC
peakuuu Ha O€NKH, pelIeHUWE SKCIEPUMEHTAJIbHBIX 3a7ad4 10 TeMaM
«A30TcoaepKalne OpraHUYecKue COCIMHEHUs» U «Pacnio3naBanue
OPraHUYECKUX COCTMHECHUI.

BrbicokoMoJieKyJIIpHbIE COeTMHEHUS.

OCHOBHbBIE MOHATUS XMMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUW: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ALNU, CPEAHSS MOJIEKYIISIpHAs



Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHUM —
MOJIMMEPU3ALINS U TTOJIMKOHIEHCAIIHS.

[Tonumepubie wmatepuansl. [lmactMacchl  (MOMMATUIICH, TOJUIIPOIIMIIEH,
MOJIMBUHWIXJIOPU, TOJHCTHPOJ, TOJIUMETHIMETAKpUIAT, TOJUKapOOHATHI,
nonudTWIeHTepedTanar). Y THin3anuus 1 nepepadoTKa IIacTHKA.

DnacTOMEpHI: HATypaIbHBIN Kay4yK, CUHTETUYECKHE KayqyKH
(OyTamMeHOBBIHN, XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U CHIIMKOHBI. Pe3una.

BonokHna: HaTypanbHble (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpoH U JaBCaH).

[Tonumepsr CIIEIUAJILHOTO Ha3HAYEHUs (TeduioH, KeBJIap,
AJIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeéMpie MOJIUMEpHI).

OKCMEPUMEHTAIbHBIE METOJbl H3YUEHHS] BEIIECTB U HX NPEBpallcHUN:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacc,
Kay4yKOB, pEIIEHHE OJKCIEPUMEHTAIbHBIX 3a7au 1o Teme «Pacrno3HaBaHue
IJIACTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnaenue wmonekyyisipHoit (opMysibl OpraHUYECKOrO COCIUHEHUS TI0
MAacCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXIACHUE
MOJICKYJISIPHOW  (DOPMYJIBI OPTaHWYECKOTO COCAUHEHUs 1o Mmacce (00béMy)
IPOJIYKTOB CrOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00BbEMY) MPOAYKTOB
peaKkIuyu W/WIW MCXOJHBIX BEIIECTB, YCTAaHOBJIEHHUE CTPYKTYpHOU (popMyIibl
OpPraHMYeCcKOro BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIyYEHHUsI, ONpPEACIICHUE JOJM BBIXOJa MPOAYKTa pPEaKUUU OT TEOPETUUECKHU
BO3MOKHOTO.

MexXnupeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMeTHbIX CBSA3EM NPU U3YYEHUH OPraHUYECKOW XMMHU B
10 kiacce OCyIIECTBISECTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHH, TPHHATBIX B OTACIBHBIX TIPEaMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE MMOHSATHSA: SIBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccu(ukanus, HAOIIOJIEHHWE, H3MEpEHUE,
AKCIIEPUMEHT, MOJIE€Jb, MOJIEJTUPOBAHHUE.

®uzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJEKyJa,
IPHEPTEeTUYECKUN YpPOBEHb, BEIECTBO, TEIO, OO0BEM, arperaTHOE COCTOSHHE
BEIECTBA, (DU3MYECKHE BEIWYWHBI, €IUHHUIEI WU3MEPEHUS, CKOPOCTh, DHEPIHs,
Macca.

buonorusi: kjeTka, oOpraHu3M, J3KocucTema, Ouocdepa, MeTaboIu3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA W TeTepOTPOdHBIA TUN TUTAHUSA, OpOKEHUE,



dorocunHTe3, nbIXaHUE, OENKH, YIIEBOMABI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTBHI.

['eorpadus: mone3nbie UCKOMaeMble, TOILIUBO.

TexHonmorusi: mNUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAJIBLHOTO IHUTAHUS,
MOIOIIIE CPECTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHUYECKAA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX saep. XuMuueckuil anemeHt. M3oronsl. CTpoeHue
AJIEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCIA. DHEPreTUYECKUE YPOBHU U
nolypoBHH. ATOMHbIE opOuTanu. Kimaccudukanuss XuMUIecKux 3J1€MEHTOB (S-, p-,
d-, f-omementn). PacmpenencHue SIIGKTPOHOB TI0O aTOMHBIM — OpOWTAJISIM.
DJIEKTPOHHBIE KOH(PUTYpPAIIMM aTOMOB 3JIEMEHTOB MEPBOr0—4ETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, 3JIEKTPOHHbIE KOH(DUTypalu HOHOB.
DIIEKTPOOTPULATEIBHOCTb.

[lepnognueckuii 3akoH U Ileprognyeckas cucremMa XMMHYECKHAX DJIEMEHTOB
J.N. MenneneeBa. CBsA3b NMEPUOAUUYECKOr0 3aKOHA W lleproanyueckor CUCTEMBI
XUMUYECKUX DJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX MU
IMPOCTBIX W CJHOXHBIX BEMIECTB IO TpylnmaM ¢ M[EepUoJaM. 3HAYEHUE
nepuoanyeckoro 3akona /(.M. Menneneesa.

XuMHYecKas CBsA3b. BHAbl XHMHYECKONW CBSI3M: KOBaJICHTHAasl, HOHHasi,
MeTajuinyeckas. MexaHu3mbl 00pa30BaHHUS KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBINA. DHEPrus U JjuHa CBA3U. [1oIsIpHOCTD, HAIPABIEHHOCTH U
HACBHIIIAEMOCTh KOBAJEHTHOW CBA3U. KpartHelie cBsizu. BogoponHas CBs3b.
MeXMONeKyIspHbIE B3aUMOIECHCTBUS.

BajieHTHOCT, W BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOQ).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO UOHA:
KOMILUTIEKCOOOpa3oBaTeib, JUraHAbl. 3HAUYEHHE KOMIUIEKCHBIX COEIUHEHUM.
[IoHsATHE O KOOPAMHALTMOHHON XUMHH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THIBI
KPUCTAINIMYECKHUX PEHIETOK (CTPYKTYP) U CBOICTBA BEIIECTB.

[Tonstue o nucnepcHeix cucreMax. MctuaHble pacTBopsl. [IpencraBinenue o
KOJUTOUJIHBIX ~pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAllMU PacTBOPOB:
MaccoBas J0Jis BEIIECTBA B PaCTBOPE, MOJISIpHAsl KOHUEHTpauus. HaceleHHbsie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPTraHUYECKUX BEIECTB. TpUBHUAIIbHBIC
Ha3BaHUS OTJEIbHBIX MPEACTABUTENEH HEOPraHUUECKUX BEIIECTB.

Knaccudukanms XuMuueckux peakiuii B HEOPraHWYECKOW M OpraHu4YecKOn
XUMUU. 3aKOH COXPAHEHMS] MAacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpAILICHUS
SHEPIrUM MPU XUMUYECKUX peakiusax. TernoBbie 3P(HEKThl XUMUYECKUX PEaKIUM.
TepmoxuMUYECKHE YPABHEHUSI.

CKOpOCTh XMMHYECKOM peaKIu, €€ 3aBUCUMOCTh OT Pa3jU4HbIX (haKTOPOB.
I'omoreHHbIe 1 reTeporeHHsle peakuuu. Katanus n kataau3aTopsl.

OOGpaTtuMble 1 HEOOpaTUMbIE peaklui. XUMUYECKOe paBHOBecue. KoHcTtanta
XUMUYECKOro paBHOBecUsl. (DaKTOpHI, BIHSIONIME HA MOJ0XKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYypa, JABJIECHUE U KOHILIEHTPAIIMU BELIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [latense.

OnekTponauTuyeckass auccoruanus. CuiabHble W Ccla0ble AJIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOOHBIX pPAacTBOPOB: KHUCIOTHAas, HEUTpasibHas,
menoyHad. Bogoponusiii nokazatens (PH) pactBopa. I'maponus coneid. Peakuuu
MOHHOT0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTeneHb  OKHUCIICHUS.
Okucnuren W BOCCTaHOBUTENb. [Ipomecchl OKHUCIEHHST W BOCCTAaHOBJICHUS.
Baxnelmme OKUCIUTENM W BOCCTAHOBHTEIH. METOM JJIEKTPOHHOro OajaHca.
DIIEKTPOIU3 PACTBOPOB U PACIUIABOB BEILECTB.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHMS BEIIECTB W WX MPEBPAILCHUN:
pa3lioKEHHWE TMEPOKCUAAa BOJAOPOJAa B NPUCYTCTBUU KaTaau3aTopa, MOJIEIH
KPUCTAIUTMYECKUX PEMIETOK, POBEICHNE PEAKIIMii HOHHOTO OOMEHa, OTIPEIEIICHIE
Cpeapl PacTBOPOB C MOMOIIBIO WHJHMKATOPOB, W3YYCHHE BIIMSHUS PA3JTUYHBIX
(akTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKIUU U TOJ0KEHHUE XHUMHYECKOIrO
PaBHOBECHSI.

Heopranuueckast xXumus.

[Tonoxenne HemeraiuioB B llepuoguueckoll cucremMe XUMHYECKHX
anemenToB /.M. MenneneeBa 1 0COOEHHOCTH CTPOEHUSI UX aToMOB. duznueckue
CBOMCTBA HEMETAJUIOB. AJUTIOTPOIHUS HEMETAIJIOB (HAa MPUMEPE KHUCIOPOJIA, CEPHI,
docdopa u yriepona).

Bonopon. Tlomydyenue, gusznueckne M XMMHYECKHE CBOMCTBA: PEAKIUU C
METajulaMd M HEMeTajulaMH, BOCCTAHOBUTEIbHBIE CBOWCTBA. ['MApuUABL
TomIMBHBIE 3JIEMEHTHI.

["amorensl. Haxoxknenwe B mpupojie, COCOOBI MOMydeHUs, (QU3UUIECKUE U
XMMHYECKHE CBOMCTBA. ['asioreHoBomOpOAbl. BaxkHewe KUCIopoacoAep K ame
COeJIMHEHUs rajnoreHoB. JlabopaTopHble U TPOMBIIUIEHHBIE CIIOCOOBI MOMYYECHHUS
rajgoreHoB. [I[pumeHenne rajoreHoB U UX COCIUHEHUM.



Kucnopoa, o3zon. JlaGopaTopHble U MPOMBIIUIEHHBIE CIOCOOBI TMOJTYYEHUS
kuciopoaa. dusnyeckue U XUMHUYECKHE CBOMCTBA U MPUMEHEHHUE KHUCIOpOAa U
030Ha. OKCUABI U EPOKCUIBI.

Cepa. Haxoxpaenwe B mpupojae, cCrmocoObl TONydeHHS, (U3NUECKHE W
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), okcun
cepri(VI). Cepuucras u cepHas KHUCIOTHI M uX coid. OCOOCHHOCTH CBOMCTB
CEepHOU KUCIOTHI. [IprMeHeHne ceprl U €€ COeqUHEHUN.

Azor. Haxoxnenwe B mpupojae, CIOCOOBI TOMy4YeHHS, (PUINUECKUE H
XUMUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKcuabl azora. A30TUCTast U a30THAs
KHUCIOTHI U UX coiid. OCOOEHHOCTH CBOMCTB a30THOW KUCIOTHI. [IpuMeHenue azora
U €r0 COeIMHEHUN. A30THBIE yI00pEHUSI.

®ocdop. Haxoxnaenue B mpupoje, CrnocoObl MONYy4YEHUs, (PU3HUECKUE U
xumuueckue cBoirctBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciorta u e€ comu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHeie
yI00peHus.

VYrnepoa, HaxoXJIeHWE B TNpUPoAE. AJIIOTPONHBIE  MOAU(DUKAIHH.
duznyeckue W XHUMHYECKHUE CBOWMCTBA MPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepoaom. Okcup yriaepoma(ll), okcun yriepona(lV), yromapHast kuciora u eé
conu. AKTHBUPOBAHHBIA yroyb, amcopOuus. Dymnnepensl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COE€IMHEHUM.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MOMy4eHHs, (PU3UYECKHE U
xumuueckue cpoiictBa. Okcun kpemuusa(lV), kpeMHHeBas KUCIOTa, CUIUKATHI.
[Iprmenenne kpeMHus 1 ero coenHeHu. CTeKs0, ero nojiy4eHue, BUIbl CTEKIIA.

[Tonoxenune meramnoB B Ilepuognueckon cCUCTEME XUMUYECKHUX DJIEMEHTOB.
OCOOEHHOCTH CTPOEHHMsI DJIEKTPOHHBIX 000JI0YeK aTOMOB MeTamuioB. OOmue
¢usnueckue cBoicTBa MeTaioB. [IpuMeHeHHe METaluioB B OBITY M TEXHUKE.
CnuiaBbl METAJIIOB.

DNEKTPOXUMHUUECKUN psAJl  HampspDKeHud  MetauioB.  OOmue  crnocoObl
MOJIYYEHHUSI METaJIJIOB: TUAPOMETAILTYPTHUs, NUPOMETALTYPTHS,
anektpoMeramtyprus. Ilonarue o kopposuum MeramioB. CnocoObl 3allUTBI OT
KOPPO3UHU.

O6mias xapakrepuctuka MmetamioB |A-rpynnel [lepuonnueckoid cucTeMsl
XUMUYECKUX OJJIEMEHTOB. Hartpwii u kanuii: mnomydeHue, (U3UYECKUe U
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHEHHUI.

O6mas xapakrepuctuka meramioB |IA-rpynmer Ilepuogudyeckoit cuctemsl
XUMHUYECKUX OAJIEMEHTOB. Maruuii W KaJbliMii: ToJydeHHe, (U3NYecKue u
XUMUYECKUE CBONCTBAa, MNPUMEHEHHWE IMPOCTHIX BEIIECTB M HMX COEAUHEHUH.
XKécTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS!.



ATOMHUHUI: TTONTy4eHHe, (PU3NUYECKUE U XMMUYECKUE CBOWCTBA, TPUMEHEHHE
MPOCTOr0 BEIIECTBA MU €ro coenuHeHud. AmoTepHbIE CBOWCTBA OKCHAA U
TUAPOKCUAA ATFOMHUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OOmrast xapakTepucThKa MeTauioB mo0ouHbIX moarpymm  (b-rpymm)
[Tepronnueckoi CUCTEMBI XUMAYECKHAX SJIEMEHTOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKkcuasl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auxpomarsl, HX
OKHCJIUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHeHne Xxpoma.

Ou3nyecKkne M XUMHUYECKHE CBOMCTBA MAapraHiia U €ro COCIUHEHUM.
Baxwneiimue coenqunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) w
mapranua(VIl). Ilepmanranat kanus, €ro OKUCIUTEIbHBIE CBOMCTBA.

Ou3nNYeCcKne U XUMMHUYECKHE CBOMCTBA XKEJNe3a U €ro coenuHeHnil. OKCuasl,
ruapokcuabl u conu xeneza(ll) u xenesa(lll). [Tonyuenune u npuMmeHeHue xene3a
U €ro CIUIaBOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MeAu U €€ coenuHeHui. [lonydenue u
MIPUMEHEHHUE MEJU U €€ COCTUMHECHU .

[uuk: mnonydyeHue, ¢GU3MYECKUE U XHUMHUYECKHE CBONCTBA. AMQOTEpHBIC
CBOKCTBA OKCHJIa U TUJIPOKCH/IA [IMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [IpruMenenue
[IUHKA U €r0 COCTMHEHUI.

OKCMEpUMEHTAIbHBIE METOJbl W3YUEHHsS] BEHIECTB M HX NPEBpallcHUM:
u3y4eHrue o0pa3lloB HEMETAJJIOB, FOpeHHe cephl, ¢ocdopa, keje3a, MarHus B
KHCIIOPOJIe, H3Yy4Y€HuEe KoJuieKiun «MeTamasl W CIUIaBbD), B3aWMOJIEUCTBUE
HIEJIOYHBIX U IIETOYHO3EMENbHBIX METAIJIOB C BOJOM (BO3MOYKHO UCIIOJIb30BaHUE
BUJIEOMATEpPUAIIOB), B3aUMOJICHCTBUE ILIMHKA U JKelie3a C pacTBOpaMHU KHUCJIOT U
1IEI0Y€H, KAYECTBEHHBIE PEAKIIMU HA HEOPTaHUYECKUE aHUOHBI, KATUOH BOAOPO/Ia
U KaTUOHBl METAJUIOB, B3aUMOJAECHCTBUE TUAPOKCUIOB aJOMUHHS U LHUHKA C
pacTBOpaMM KHCIIOT M HIEIOYEH, pEelICHUE KCIEePUMEHTAIBHBIX 33/1ad MO0 TeMaM
«l"anorens», «Cepa u €€ coequHeHus», «A30T U (Hochop U HUX COCAUHEHUSN»,
«MeTaJuibl TJIaBHBIX MOATPYII, «MeTamibl TOOOYHBIX TOATPYIII.

XUMHUSA U KM3Hb.

Ponp xumum B oO0ecieueHun YCTOMYMBOIO pa3BUTHS uenoBeuecTBa. [lonstue
0 HAY4YHBIX METOJIaX IIO3HAHUSI M METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHple npuHOMNBI OpraHu3anuyu XUMHUYECKOI0 IPOU3BOACTBA. [IpoMblilieHHbIE
CIOCOOBI MOYYEHUSI BAKHEUIITNX BEIIECTB (HA MPUMEPE MPOU3BOJICTBA aMMHUAKa,
CEpPHOM KHUCIOTHI, MeTaHoJa). [I[poMbIIIEHHBIE CITOCOOBI MOMYYEHUS METAIOB U
CIJIaBOB. XMMMYECKOE 3arpsi3HEHUE OKPYXKAIOWMIEH CPEeAbl U €ro MOCIEACTBUSL.
Ponb xuMuu B o6ecriedeHnH SHEPTeTUUECKOM 0€30MacHOCTH.

Xumuss U 340poBbe uenoBeka. JlekapcTtBeHHble cpencrtBa. lIpasuiia
UCIIO0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUU MEIUIIMHBI.



XuUMUSl TIUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIlleBbIe J00aBku. Poib xuMuu B
oOecrieyeHny IMUIIEBOI 0€30IaCHOCTH.

Kocmernueckne u mnapdromepHbie cpenctBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCIOJB30BaHUS TpEnapaToB OBITOBOM XWMHH B TOBCEIHEBHOMN
KU3HU.

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

XuMus B CeNbCKOM X03siicTBe. OpraHnuecKkue U MUHEpaJIbHbIE YI00pEHMUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTE€pUANIbl, KPAaCKH, CTEKJIO, KEpaMHUKA.
Marepuainsel AJist 3JIEKTPOHUKU. HaHOTEXHOIOrUu.

PacuérHble 3anaumn.

Pacuérpl: Macchl BemiecTBa UM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O00BEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKI[MU BEIECTB,
Maccel (00bEMa, KOJNMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUM, €CIU OJHO U3
BEIIECTB HMMEET MpUMECH, Macchl (00BbEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa
peakuuu, €CiIM OJHO W3 BEUIECTB JAaHO B BHUAE pPacTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEW PACTBOPEHHOIO BEIMIECTBA, MACCOBOM [JIOJU U MOJSAPHOMH
KOHLIGHTPAIlMM BELIECTBA B PACTBOPE, JOJIM BBIXOAA MPOAYKTA PEAKLIHUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIe CBS3H.

Peanuzanmst  MeXnpeaMETHBIX  CBs3ed TOpM  H3ydyeHUH oOwmed u
HEOpraHn4ecKkoi xuMuu B 11 Kilacce OoCcylIecTBIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHATUH, IPUHATHIX B OTACIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYYHBIN (aKT, TUIOoTe3a,
TEOpus, 3aKOH, aHAJIU3, CUHTE3, Kiaccudukaius, MepruouIHOCTb, HAOIIOIEHNE,
U3MEPEHHE, IKCIIEPUMEHT, MOJEIb, MOAEIUPOBAHUE.

®dusuka: Marepusi, MHUKPOMHUD, MAKpPOMHUpP, aTOM, D3JIEKTPOH, NPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUYECKUI YPOBEHb,
BEIIECTBO, TEJI0, OOBEM, arperaTHO€ COCTOSHUE BEIIEeCTBA, WJCATbHBIN Tas3,
¢dusznuecKkre BEIMUMHBI, €IUHATIBI U3MEPEHUS, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: knetka, opraHusM, s3kocucTema, ouocdepa, mMmeTaboau3M, MaKkpo-
U MUKPOSJIEMEHTBI, O€JIKH, KUPBI, YTIEBO/Abl, HYKIIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U IIOTOK YHEPTUU B HIKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBIE, TOILIUBO,
PECYPCHL.

TexHomorus: XMMUYeCcKass IPOMBIIIJIEHHOCTb, METAJLUTYPrUs, CTPOUTEIIbHbIE
MaTepHabl, CEIbCKOXO35MCTBEHHOE NPOU3BOJACTBO, MHUILEBAsI ITPOMBIIUIEHHOCTD,
dapmareBTHIECKAS MIPOMBINIIEHHOCTb, MPOU3BOACTBO KOCMETHYECKHUX



nmpemnaparoB, IMPOU3BOACTBO KOHCTPYKIMMOHHBIX MATCpUAIIOB, OJICKTPOHHAA
IMPOMBIIIIIICHHOCTb, HAHOTCXHOJIOIHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUNU
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

B cooTBeTCTBUM C CHCTEMHO-IESTEIBHOCTHBIM IMOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOEHUS MpeaMera «XUMHS» Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHUsl BBIIETICHBI  CJICAYIONIME COCTABISAIONMIUE: OCO3HAHUE
OOyYarolmMMHUCS POCCUMCKOM TPaKJAaHCKOM HJEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTU U CAMOOTIPE/ICIICHNIO; HAIMYUE MOTUBAITUHU K
OOy4EeHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCA PYKOBOJICTBOBATHCS
OPUHATHIMA B OOLIECTBE TMpaBWIAMU U HOpPMaMU TOBEICHUSA; HaJIU4yue
IPaBOCO3HAHUS, IKOJIOTUUECKON KYJIbTYpPhl; CHOCOOHOCTb CTaBUTH IIEJIN U CTPOUTH
KU3HEHHBIE TUIaHBI.

JIn4HOCTHBIE pe3yJdbTaThl OCBOCHHUS TMpeaMeTa «XHUMHSI»  OTPaKaroT
c(hOpMHPOBAHHOCTh OTBITA ITO3HABATEILHON M TMPAKTUYECKOW EATETLHOCTH
00y4Jaromuxcs B MPOLECCE peain3aii 00pa30BaTENbHON JEATEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS TMpeaMeTa «XHUMHS»  OTPaKaroT
c(hOpMHPOBAHHOCTh OMbBITA ITO3HABATEILHON M TMPAKTUYECKOW EATETbHOCTH
oOyyJaromuxcsi B Mpolecce pean3ainud o0pa3oBaTeIbHON JEATEbHOCTH, B TOM
YHUCJIe B YACTU:

1) rpamIaHCKOro BOCIIMTAHMS .

OCO3HAHMS 00YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKCHUSI K 3aKOHY U IPABOMOPSIAKY;

NPEACTaBICHUS O COIHUAIbHBIX HOpPMax MW MpaBUiIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU Y4YEOHBIX W IMO3HABATEIbHBIX 3aJ]1ay, BHIMIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TMPUHUMATh MOTHUBBI, HAaMEPEHUS, JIOTHUKY U
apryMEHTHI IPYTUX MPU aHAIH3E PA3TUIHBIX BUIOB YIEOHOU AEITEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

[EHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAydYHOMY HAacleIuIo
OTE€YECTBEHHOW XUMUMU;

yBOXEHHUSI K TPOIECCY TBOpUYECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPWIOKEHUS] XUMUM, OCO3HAHUS TOTO, YTO JAHHbIE HAYKH €CTh pe3yJibTaT
JUTMTENBHBIX ~ HAOMIOJCHUN, KPOIMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  TOHUCKOB,
MIOCTOSIHHOTO TPY/Ia YU4EHBIX U MMPAKTUKOB;



UHTEpeCa M [03HABATEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e UHQOpPMAIMU O MEPEAOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUHY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'0 CO3HAHUS, ’TUYECKOr0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSIMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUS, OPHUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEAEHUE U MOCTYNKH CBOMX TOBApHILEH C
MO3UIMNA HPABCTBEHHBIX W MPABOBBIX HOPM M C YUETOM OCO3HAHUS MOCIEACTBUMN
IIOCTYIIKOB;

4) dpopMupOBaHNS KYJIbTYPbI 310POBbSI:

NOHMMAaHUsl LEHHOCTEH 310poBOro u Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
IICUXHYECKOMY 3/I0POBBIO;

coOMoieHnus TpaBWi 0€30MacHOro OOpalleHus C BEIIECTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU, B TPYAOBOU JIESITEIBHOCTH;

NOHUMAaHUSl [EHHOCTH TPaBWJI HMHIUBUIYAIHHOTO M  KOJIJIEKTUBHOIO
0€301acHOro MOBEACHHS B CUTYAIHIX, YIPOXKAIOIIUX 37J0POBbIO U KU3HU JTIOCH;

OCO3HAHMS TOCIEACTBUN M HENPHUITUS BPEAHBIX NPUBBIYEK (YHOTpPEOJICHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHJAAX
NEeSTEeNbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTM€ B PEIICHWHM MPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAaNPABJIIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);

UHTEpEca K MPAKTUUECKOMY M3YUYEHHUIO MPOPECCU Pa3IMYHOro poja, B TOM
YKClie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH M0 XUMUU;

YBAXXEHUS K TPYLY, JIOJIAM TPYyJla U PE3YJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHIAMBHUIYAJIbHOW TpPaeKTOPUHU
oOpaszoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMHH, UHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 3K0J10rM4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH LEJIEeCO00PA3HOr0 OTHOUIEHUSI K NPUPOJE KaK HCTOYHUKY
CYILECTBOBAHMUSI KU3HU Ha 3eMJIe;

HNOHMMaHUs TJ00aIbHOIO XapakTepa SKOJIOrMYECKUX MpoOJeM, BIMSHUSA
SKOHOMHMYECKHUX MPOLECCOB HA COCTOSIHUE PUPOAHON U COLIMAIBHON CPEJIbI;



OCO3HAHMSI HEOOXOAUMOCTH WCITOJIb30BAHUS JOCTHKEHUH XUMHH IS
PEIICHHS BOMPOCOB PAaIlMOHAIBHOTO TPUPOJIONIOJIb30BAHUS;

AKTUBHOTO HENPUATUS JIEUCTBHM, NPHUHOCALIMX BpEI  OKpYXKArOIIeH
NPUPOTHON Cpele, YMEHHS TPOTHO3MPOBATH HEOJATOMPUSTHBIC KOJIOTHUYESCKUE
TIOCIICIICTBUS MPEATIPUHUMAEMBIX JCHCTBUI U MPEOTBPAIIATD UX;

HAJIMYUS PA3BUTOTO 3KOJIOTMUECKOT0 MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa TS TENbHOCTH HKOJIOTUYECKOM HAIPABJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM W COIMAIIBHOMN
NPAKTUKE, CIIOCOOHOCTH W YMEHHS AaKTUBHO TIPOTUBOCTOSATH  HJICOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO Pa3BHTHS
HAyKW ¥ OOIIECTBEHHOMN MPAKTHKU;

NOHMMaHUsl CHeUM(PUKM XUMHUM KaK HayKd, OCO3HaHUS €€ poiud B
dbopMHUpPOBAaHNY PAlMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIETIOCTHOTO
NIPEICTABIICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOMIBI M YEIIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEHICHUU MpoOJIeM COXpaHCHUS
IPUPOJHOTO PABHOBECHUS;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTA XUMHUHM JJII  COBPEMEHHOMN
MUBAIN3AAA: B €€ TyMaHUCTHYECKOW HANpPaBJICHHOCTH W Ba)XXHOW pOJU B
CO37aHMM HOBOW 0a3bl MaTepHAIbHOH KYNbTYpPhl, B PEIICHUH TI00aIbHBIX
npo0JieM yCTOWYMBOIO PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, JSHEPreTUYECKOH,
MUIICBOM W SKOJIOTMYECKONW 0€30MaCHOCTH, B PA3BUTHH MEIUIIUHBI, 00ECIIeYeHUN
YCIIOBUM YCTIENTHOT'O TPY/la U IKOJIOTHYECKU KOMGMOPTHON KU3HU KKJIOTO WieHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTHU: T[OHMMAHUA CYIIHOCTH METOJOB
MO3HAHUS, WCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
ToJTydaeMble 3HAHMSI JIJIS aHAIM3a M OOBSICHEHUS SIBJICHUH OKPYXKAIOIMIEro MUpa U
IIPOUCXOIANINX B HEM M3MEHCHUM, YMEHUS JIenaTh 000CHOBAaHHBIC 3aKIFOYCHHS Ha
OCHOBE HAy4dHbIX (DaKTOB W MMEIONUXCS JaHHBIX C [EJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIOJ30BaTh XHMHYECKUE 3HAHHS IS
pelieHus NpoobJieM B peaibHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K O3HAHUIO, NCCIIEI0OBATENLCKON EATEIbHOCTH,

TOTOBHOCTH H  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWW TI0 XHMHH B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nu4HbIX chepax npodeccruoHaIbHOMI
TeSTETHHOCTH.



METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHSI MPOTPAMMBI TI0 XMMHUHM Ha YPOBHE
cpeaHero oo1iero 00pa3oBaHUs BKIIOYAIOT:

3HaUYMMbIE IS (QOPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIONIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TIOHITHS, OTPaKAIOIINE
IIEIOCTHOCTh HAyYHOW KapTHHBI MHpa € CHCONU(PUKY METOJOB TO3HAHUS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIEeCTBO, SHEPTHs, SBIICHUE,
IPOIIeCC, CHCTEeMa, Hay4YHbIH (PaKkT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIE0BaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEpCAJIbHBIC Y4eOHbIE NeHCTBUS (TO3HABATEIbHBIC, KOMMYHUKATUBHEIE,

PErYJISTUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (GyHKUIHOHAIBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMHN 00YyYaroIIuXCs;
CIIOCOOHOCTH o0yuaroumxcs UCTOJIb30BAaTh OCBOEHHBIE

MEXTUCIIUTUIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS W yYHUBEPCAIbHBIC Y4cOHBIC
JEVCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHbIe pE3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PErYyJISTUBHBIMU
IEUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHUBEPCAJbHBIE YUeOHbIE JeiiCTBHS

1) 6a30Bble JJOruYecKue aeicTBusi:

CaMOCTOSITeTIbHO  (OPMYNIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

OMpENEeNsATh LEeNU JAEITEIbHOCTH, 3aJaBasi MHapameTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABICHHBIMHU LIEIISIMHU;

WCIIOJIb30BaTh TMPHU OCBOCHUM 3HAHUM MPUEMBI JIOTMUYECKOTO MBIIIJICHUS:
BBIJICTIATh XapaKTEPHbIE MPU3HAKU MOHATHM M YCTaHABIMBAaTh MX B3aWMMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIONIUE TIOHATHS JIJIs1 OOBSICHEHUS OTIEIbHBIX (DAaKTOB U
SIBJICHUU;

BBHIOMpaTh OCHOBAHMS W KPUTEPUU I KJIACCU(PUKAIIMU BEIISCTB M
XAMHUYECKHUX PEAKIIUM;

YCTaHABIMBATh NPUYUHHO-CICICTBEHHBIE CBSI3M MEXKAY HU3Yy4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKHE PACCYXJICHHUS (MHAYKTUBHBIC, JCIYKTHBHBIC, IIO
AQHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYUS B pacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BBIBOBI U 3aKJIFOUCHUS;

MPUMEHATh B MPOIECCE MO3HAHUS HCIOJIb3yEeMble B XUMHHM CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIIH, MPEOOPA30BLIBATE MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmyna, ypaBHEHHE XHUMHUYECKOU



peaKkiuu — MpU pPEIICHUH Y4eOHBIX TMO3HABATENIbHBIX U TPAKTHUUYECKUX 3ajad,
NPUMEHSATh Ha3BAaHHBIE MOJICJIbHBIC MPEICTABICHUS ISl BBISBIICHUSI XapaKTEPHBIX
MIPU3HAKOB W3yYaEeMbIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE 1eHCTBUSI:

BJAJ€Th OCHOBAaMHM METOJI0OB HAYYHOIO MO3HAHHUS BEIIECTB M XUMUYECKHX
peaKIuu;

dbopMyIHpOBaTh 1IETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIH30BaATh MMOCTABICHHBIC
U CaMOCTOSITENbHO C(OPMYIMPOBAHHBIE BOMPOCHl B KadyeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJIsi (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKAa3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMU CaMOCTOATEIIBHOTO IUIAHUPOBAHUS U IPOBEICHUS
YUYEHUYECKHX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOATENIbHO MPOrHO3UMPOBATH €ro pe3yibTar, (HopMyaupoBaTh
000011I€eHHS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0BAHUS,
COCTaBJIITh OOOCHOBAHHBIN OTUET O MPOICIIAaHHON paboTe;

NpUOOPETaTh OMBIT YYEHUYECKONW HCCIIEeNOBATEIBCKOW W MPOEKTHOU
JESATENbHOCTH, MPOSIBISTH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/lady, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B MTO3HAHUS.

3) pa6ora c nunpopmanueii:

OPUEHTUPOBATLCA B PA3IMYHBIX HWCTOYHMKAX HWHopMamuu (Hay4dHO-
NOMyJIsipHasl JIUTEpaTypa XUMHYECKOTO COJEpKaHUsS, CIPAaBOYHbIE TMOCOOUS,
pecypcel MHTepHeTa), aHamu3upoBaTh WHPOPMAIIUIO PA3TMYHBIX BUAOB U (OpM
peACTaBICHUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HETIPOTUBOPEUYNBOCTH;

dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOJbI MPU TOUCKE U
orObope wuHPOpMANMK, HEOOXONMMOW HJisi BBIMOJHEHUS Y4YeOHBIX 3aaad
ONPEAEIIEHHOr O TUIIA;

npuoOperaTrh OIBIT HCIOIb30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U PA3JINYHBIX NOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO ~ BBIOWpATh  ONTUMAIBHYIO  (OPMY  TIPEICTABIICHUS
uHpopmalu (Cxembl, rpaduKu, JuarpaMMbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KadyecTBE CpeacTBa Npu paboTe cC
XUMUYECKON WHGOpMaIMel: TPUMEHSATh MEXnpeaMeTHbie (pusuyeckue u
MaTEMaTUYECKHE) 3HAKU ¥ CUMBOJIIBI, (hOPMYIIbl, a00peBUATYpPHI, HOMEHKIATYPY;

HCIT0JIb30BAaTb 3HAKOBO-CHUMBOJMYCCKHUEC CPEACTBA HATI'TIAJHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHA:



3a/1aBaTh BOMPOCHI MO CYILIECTBY 0OCYK1aeMOM TEMBbI B XOZ€ AUAJIOTa U/ WU
JMCKYCCHUH, BBICKA3bIBATh HJIEH, (DOPMYITUPOBATH CBOU MPEITOKECHUS
OTHOCHUTEIIBHO BBINIOJIHEHHS IPEMJIOKEHHON 3a1a4H;

BBICTYNAaTh C MPE3EHTALMEN pe3ylbTaTOB IMO3HABATENLHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMM MPH BBITTOJIHEHU U
XUMHYECKOT0 dKCIIEPUMEHTA, MPAKTUUECKONH pabOThl MO UCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOr0 MPOeKTa, U (POPMYITHPOBATH BHIBOIBI
10 pe3yJibTaTaM NPOBEIEHHBIX UCCIEIOBAHUA MYTEM COrJacoOBaHUS MO3ULUHN B
X0/1e 00CYXJIeHHsI © 0OMEHA MHEHUSIMHU.

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO I103HABATEJIBHYIO
NESITENbHOCTb, ONpeaensas €€ Lelu M 3a4add, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh IMpe[ylaraéMblii aaroOpuT™M JEHCTBUH IpH
BBIMIOJIHEHUN Y4Ye€OHBIX U HCCIEIOBATENbCKUX 3aJad, BbIOUpaTh Haubosee
3¢ (eKTUBHBIA croco0 HMX peueHuss ¢ YYETOM INOJYyYEeHHsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYLIECTBJISITh CAMOKOHTPOJIb JESATENbHOCTH Ha OCHOBE CaMOaHaIM3a MU
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

IIpenMeTHbIE pe3yabTaThl OCBOCHUS POrpaMMbl 110 XUMUHU Ha YIi1yOJIEHHOM
YpOBHE Ha YPOBHE CPEIHEro oOIero oOpa3oBaHUS BKIIOYAIOT CIIEU(GUISCKUE
I y4eOHOTo MpenMeTa «XUMHUs» HaydHbIE 3HAHUS,, YMEHUS U CIIOCOObI IeHCTBUI
0 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUJABI JEATEIbHOCTU
IO TOJIY4EHHIO HOBOTO 3HAHUS U NPUMEHEHHMIO 3HAHUN B Pa3jIMUHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEATbHBIX )KU3HEHHBIX CUTyalUsX, CBA3aHHBIX ¢ XUMHUeEH. B
OporpaMMe MO0 XHWMHUHM TNPEIMETHBIE pe3yJbTaTbl MPEICTaBICHbl IO ToAaM
U3YYEHUS.

10 KUIACC

[IpeamerHble pe3ynbTarhl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHWHU OPTAHWMYECKOU
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAayK U €€ pojid B 00ECIEUCHUU YCTOMUYMBOTO
Pa3BUTHS YEJIOBEUYECTBA B PEHICHUHU MPOOJIEM 3KOJIOTMUECKOM, SHEPTeTHUECKONU U



MUIIEBOM 0€30MaCHOCTH, B PA3BUTHU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTE€pHUaJIOB,
HOBBIX HUCTOYHHUKOB SHEPTHH, B obecrieueHN U palMOHAJILHOTO
IPUPOJIONIONIH30BaHUSA, B (DOPMHUPOBAHUU MHPOBO33PECHHSI W OOIIEH KYJIbTYpPBI
YellOBeKa, a TakKe DJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CPEIE;

BJIQJICHUE  CUCTEMOM  XMMMYECKMX  3HAHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAraroIIre MOHATUS — XUMUUECKHUI DJIEMEHT, aTOM, SIAPO U JIEKTPOHHAS
o0Ooyouka aroma, S-, P-, O-aromHBIe OpOWMTAIM, OCHOBHOE H BO30YXKIEHHOE
COCTOSIHUSI aToMma, TUOpUau3aIsl aTOMHBIX OpOWTalie, HWOH, MOJEKYyIa,
BAJICHTHOCTD, AJIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIepOIHBINA CKelleT, (YHKIIMOHAIbHAS
TpyIna, pajaukai, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTHUYECKAas), H30MEpPbl, T'OMOJIOTHYECKHN psAJ, TOMOJIOTH, YIJIEBOJIOPOIHI,
KUCJIOPOJI- U a30TCOJIEprKAIlME OPraHUYECKUE COCAUHEHHS, MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJISPHbIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(mepmonnueckuii 3akon J{. WM. MengeneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BeliecTB A. M. bytiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHECHUS
W TIpeBpalllCHUS DSHEPrUM TNPH XUMHUUYECKHX PpEeaKIUsaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUHW, MUPOBO33PEHUECKUE 3HAHUS, JIEXKAIIHE B OCHOBE
MOHUMAHMS TPUYMHHOCTH U CUCTEMHOCTH XMUMHUYECKHUX SBICHUMN; MPEICTABICHUS
0 MEXaHU3MaX XHWMHYECKUX PEAKIMH, TEPMOAMHAMUYECKHUX U KHUHETUYECKHUX
3aKOHOMEPHOCTSIX MX MPOTEKaHHUs, O B3aUMHOM BJIMSIHUM aTOMOB W T'PYIIIT aTOMOB
B MOJIEKYJIaX (MHIYKTUBHBIA U Me30MepHbId 3(pdexTsl, opueHtanTsl | u |l pona);
(aKTOJIOrMYECKUE CBEJEHUSI O CBOMCTBaX, COCTaBE, IMOJYYCHUH M O€30MacHOM
UCITOJIb30BAHUU BAKHEHIITUX OPraHMYECKHUX BEIICCTB B OBITY M IMPAKTHYECKON
JNEATCIBHOCTH  4YeJlOBeKa, OOMMX  HAy4YHBIX  IPUHIMIAX  XUMHYECKOIo
IPOU3BO/ICTBA (Ha MpUMEpPE MPOU3BOJICTBA METAHOJIA, IEpepadOTKU HEPTH);

c(hOpMUPOBAHHOCTb YMEHUU: BBISBISTH XapaKTEPHbIC NMPU3HAKU TTOHSTHMH,
yCTaHABJIMBAaTh MX B3aUMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIUE TOHSTHUS MPU
ONHCAaHUM COCTaBa, CTPOCHUS M CBOMCTB OPTaHUYECKUX COCIMHCHUN;

c(hOpMHPOBAHHOCTh YMEHUI:

UCIIOJIb30BAaTh XUMHUYECKYI0 CUMBOJIMKY JIJISI COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) GOPMYJT OPraHUIECKUX
BEIIECTB;

COCTaBJISITh YPAaBHEHUS XUMHUYECKHX PEAKIIMN M PacKphIBaTh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA  TMOCPEICTBOM  COCTaBJICHUS
JJICKTPOHHOTO OajaHca »JTHUX peakIui, peakuuii HOHHOro oOMeHa IyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUMN;



M3rOTaBINBATh MOJIEIN MOJIEKYJI OPTaHUYECKUX BEUIECTB JJISl WILTIOCTPALUN
UX XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMW: YCTaHABIMBAThH MPUHAIJICKHOCTh HM3yUEHHBIX
OPTaHUYECKUX BEIIECTB IO HUX COCTaBy W CTPOCHHIO K OIpeneaéHHOMY
KJaccy/Tpynne COEIWHEHWH, J1aBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOMN
Homenkiarype (IUPAC) u nmpuBoauTh TpUBHAIbHBIC Ha3BaHMS JJIA OTACIBHBIX
NpeICTaBUTENed OPTaHNYECKUX BEIECTB (ITUJICH, alleTWIICH, TONYOJI, TJIUIIEPHUH,
ATUJICHTJIUKONb, (EHON, (OpMalbIerujl, aueTalbJeruj, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, CTeapUHOBAsI, OJICMHOBAs, TAIbMUTHHOBAS KUCIIOTHI,
IJIMIWH, aJlaHWH, MajbTo3a, (PyKTO3a, aHWIHH, TUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOII U IPYTHUE);

chOpMUPOBAHHOCTh YMEHHUSI ONPEACNATh BHUJ XUMHUYECKOM CBSI3U B
OpPTaHUYECKUX COCAMHEHMAX (KOBAJICHTHAs W HWOHHAs CBS3b, O- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMHPOBAHHOCTh YMEHHUSI TPUMEHATH TIOJOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeniectB A. M. bByrnepoBa asi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB,  CTPOCHHE,
buznueckne W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEIICH pPa3THMUHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aJIKaHOB, IIUKIOATKAHOB, AJTKEHOB, aJIKaHCHOB,
QJIKUHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB, CIHPTOB, albJICTHIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTBIX U CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOEAUHEHUIN U
aMHHOB, aMHHOKHCIIOT, OEJIKOB, YIJEBOAOB (MOHO-, AM- M MOJUCAXapUIOB),
WITIOCTPUPOBATh ~ TEHETHYECKYI0  CBsI3b  MEXAY HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKHX pEAKIUWA C HCIOIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHMYECKUX COCAMHEHUHN OT
KPaTHOCTH M THTIA KOBAJICHTHOU CBsI3U (O- U T-CBSI3M), B3aUMHOT'O BIUSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh UCTOUHUKH YIIIEBOIOPOIHOIO
Colpbsd  (He(Thb, MNPUPOAHBIA Tra3, yrojib), CHIOCOObI €ro mepepadoTKu WU
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OPMUPOBAHHOCTh BJIAJICHUS] CHUCTEMOI 3HAHUI O €CTECTBEHHO-HAayYHBIX
METOJaX MO3HAHUA — HAOIIOJEHUH, U3MEPEHUH, MOJCIUPOBAHUH, YKCIIEPUMEHTE
(peabHOM M MBICJICHHOM) U YMEHUS IPUMEHSThH OTH 3HAHUS;

c(hOpMHPOBAHHOCTH YMEHUS NPUMEHSITh OCHOBHbIE orepanuu
MBICTUTCIIPHON JEATeILHOCTH — aHalM3 M CHUHTE3, CpaBHEHHE, O00O0OIICHUE,



CHUCTEMATHU3aIINI0, BBISABICHUE NMPUYMHHO-CJICICTBEHHBIX CBS3EH — JJIsI U3Y4YCHUS
CBOMCTB BEIIECTB U XUMHUECKUX PEAKIIHII;

c(hOpMHPOBAHHOCTh YMEHUI: BBISBIISATH B3aUMOCBSI3b XUMHUECKUX 3HAHUH C
MNOHATUAMHU U TPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAHHOTO MOHUMAHHUS CYIIHOCTH MaTE€pUaIbHOIO E€IUHCTBA MHpA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHMS MO OPraHUYECKON XUMHUHU JUIsi OOBSICHEHHS U
POTHO3UPOBAHUS SBICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(OpMHPOBAHHOCTh YMEHH: TPOBOAUTH PACUETHI 10 XUMUYECKUM
dbopmysiaM ¥ ypaBHEHUSIM XUMHUYECKUX PEAKIUA C UCIOJIb30BAHUEM (DU3UUECKUX
BEeIMYMH (Macca, O0bEM Tra3oB, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHHI0 XHUMHUYECKOU
dbopMyJibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JOJISIM XHMHYECKUX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHusl, MIIOTHOCTH Tra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHAJTU3UPOBATh U OLIEHUBATH
C TIO3UIMHA  DKOJOTHYECKONM  OE30MacHOCTH  TOCJEACTBUSL  OBITOBOM U
MIPOU3BOJACTBEHHON JICITEILHOCTH YEJIOBEKa, CBSI3aHHOW ¢ TmepepaboTKoM
BEIIECTB, UCIOIL30BaTh MOJYYEHHBIE 3HAHUS JISl IPUHSITUSI TPAMOTHBIX pPeIIeHUN
npo0JieM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSTEIBHO IJIAHUPOBATh M TIPOBOJHTH
XUMUYECKUN SKCIEPUMEHT (MOJYYeHHE W M3YYEHHUE CBOMCTB OPraHUYECKHUX
BEII[ECTB, KAYECTBEHHBIC PEAKIMU YIJIEBOJOPOJOB Pa3IUUHBIX KJIACCOB U
KHCIIOPOJICOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 M0 pAacClO3HABAHUIO OPTraHUYECKHUX BEILIECTB) C COOJIIOAECHUEM MPaBUI
Oe3omacHoro oOpalieHusi ¢ BellecTBaMU M JIA0OPATOPHBIM 00OpPYAOBAHHUEM,
dbopmynupoBaTh 1€b UCCIEAOBAaHUS, MPEACTaBIAThH B pazIMdyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AHAJIM3UPOBATh U OLIEHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUIA:

coOJII0/1aTh MpaBUiIa DKOJIOTMYECKH 11e71eCO00pa3HOro MOBEJACHUS B OBITY U
TPYIOBOU JEATETLHOCTH B IIENISIX COXPAaHEHHUs CBOETO 3/I0POBbS, OKPYKaroIen
MIPUPOJTHOMN CPEJIbl U JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HABaTh OIMACHOCTh TOKCUYECKOTO JEUCTBUS Ha >KUBBIE OPraHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, TOHMMAs cMbIch nokasarens [TJIK;

aHAIM3UPOBATH 11€J1eCO00Pa3HOCTh NMPUMEHEHHUs] OPraHMYECKUX BEIEeCTB B
MIPOMBIIIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TIOJb3a;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIIECTBIIATH IIEJICHANIPABICHHBIA TIOMCK
XUMUYECKOW MH(OpMaIIMK B PA3JIMYHBIX UCTOYHUKAX (Hay4dHasi M yueOHO-Hay4YHas
JUTEpaTypa, CpelcTBa MaccoBoil nHdopmanuu, IHTepHET U apyrue), KpUTHIECKU
aHAIM3UPOBATh XMMHUUYECKYI0 WH(MOpMaIuio, nepepadaTbiBaTh €€ U HCIOIb30BaATh
B COOTBETCTBUU C MOCTaBICHHON y4eOHOM 3a1aueil.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOIas u HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(hOpMHPOBAHHOCTh TPEJCTABICHUN: O MaTEPUATHHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJIICHUN NOPUPOIBI, O MECTE€ U 3HAYEHUU
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK U €€ poiu B 00EClEeYEeHUU YCTOWYUBOTO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKOH, SHEPreTUYECKOW W TMHILEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3/JaHUM HOBBIX MaTEpPUAJIOB, HOBBIX
HMCTOYHUKOB DHEPruHu, B OOECIEUECHUM PalMOHAJIBLHOI'O MPUPOAONOIL30BaHUSA, B
dbopMUpPOBAaHUM MHPOBO33pEHUS U OOIIEH KyJIbTypbl 4YEJNOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIECHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHOMN

cpene;
BJQJICHUEC  CHCTEMOM  XUMHYCCKHMX  3HAHM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONINE TOHATHS — XHMHUYECKHUH JJEMEHT, aToM, SApO aToMa,

U30TOIIBI, SJICKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHBIC OpOHTAIH, OCHOBHOE U
BO30YXJIEHHOE COCTOSIHUSI aToMma, THOpHUAM3alus aTOMHBIX OpOUTaned, HOH,
MOJIEKYJIa, BaJICHTHOCTb, DJICKTPOOTPHUIIATEIIbHOCTh, CTENEHb  OKHUCJICHHUS,
XUMUYecKass CBs3b (KOBAJICHTHAs, HWOHHAs, MeETaUIMYecKas, BOJIOPOJIHAS),
KpUCTaJUIMYeCKass penérka, XUMHYeCKas peakius, pacTBOpP, OJICKTPOJIMTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTHUYECKAsT JTUCCOIMALIMsI, CTENEHb JIMCCOILMAIUH,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIWUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3(deKT
XUMHUYECKOW peaKIuu, CKOPOCTh XUMHUECKON peaKIii, XUMUYECKOEe PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPUS AIEKTPOJUTHUYECKOM IUCCOLMAIMH, TEePUOTUYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXPAHEHUSI MacChl BEIIECTB, 3AKOH COXPAHEHUS U
IpeBpaIeHUs SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBAa COCTaBa
BEII[ECTB, 3aKOH JICHCTBYIOIMMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJHUYECKHUHN SI3BIK
XMMHH, MHPOBO33PEHUYECKHE 3HAHUA, JIeKallMe B OCHOBE IIOHUMAaHUS
OPUYMHHOCTH W CHUCTEMHOCTHM  XUMHUYECKUX  SIBJICHUM,  COBPEMEHHBIC
MpeACTaBICHUsS O CTPOCHUU BEIIeCTBA HAa aTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX; MPEACTABJICHUS O MEXaHU3Max XUMHUUYECKHUX
peaKkuuii, TEPMOAMHAMHUYECKUX M  KHHETUYECKHX  3aKOHOMEPHOCTSAX  HUX
MPOTEKAHUSI, 0 XMUMHYECKOM PAaBHOBECHM, PACTBOpPaX M JUCIEPCHBIX CHCTEMax;
(bhaKTOJIOrMYEeCKUE CBEICHUSI O CBOMCTBAaX, COCTaBE, IMOJY4YCHHUHM W O€30MacHOM
WCITOJIb30BAaHUN BaKHECHUIINX HEOPTraHWYECKHUX BEIISCTB B OBITY M MPAKTHYCCKOMN
NEATETbHOCTA  YENOBEKa, OOIMX  HAYYHbIX  OPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTb YMEHHUH: BBISBJISATH XapaKTEPHBIC MPU3HAKU TTOHSTHMH,
yCTaHABJIMBAaTh MX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE TOHSITHUS MPU
OMMCAHWUU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAIICHUN’;



c(hOpMUPOBAHHOCTh YMEHHS HCIIOIb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJIs
coctaBieHus (GopMysn BEmIECTB M  YPaBHEHUM  XUMUYECKUX  pEaKIuH,
cucremarudeckyro HomeHknatypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTb YMEHUSI ONPEAEINISITh BAJICHTHOCTh U CTETIEHh OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJ XUMHYECKOW CBs3U (KOBaJEHTHa,
WOHHAS, METAJUIMYECKas, BOJOPOJHAsA), THUI KPUCTAUNIMYECKOW PEmETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHMYECKOM CBS3M U THUIMA KPUCTAUIMYECKON pEmIETKU, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MBbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpMUPOBAHHOCTb  yYMEHUW:  KIACCU(PUIUPOBATH:  HEOPraHUYECKUE
BEIIECTBA M0 UX COCTABY, XUMUUYECKUE PEAKIIMH 10 Pa3IMYHBIM MTPU3HAKAM (YUCITY
U COCTaBy pearupyrouux BelIeCTB, TEMIOBOMY 3(h(deKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCICHUS OJJIEMEHTOB, OOpaTUMOCTH, YYaCTHUIO KaTaju3aTopa W
JPYTHE); CAMOCTOSITEIbHO BBIOUPATh OCHOBAHUS M KPUTEPHUH JJIA Kiaccuukanmum
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMHPOBAHHOCTh YMEHHs PACKPBIBATh CMBICI MEPUOIMYECKOro 3akona Jl.
N. MenpaeneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATHU3UPYIONIYI0, OOBSICHUTEIHHYIO
U IPOTHOCTUYECKYIO (DYHKIUU;

c(hOpMUPOBAHHOCTh yMEHUMN: XapaKTEepPU30BaTh »JJEKTPOHHOE CTPOEHHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB MEPBOrO—YETBEPTOrO MEPHOIOB
[lepunonnueckoir  cucremsl  J.MI.  MenngeneeBa,  uCHoiab3ys  NOHSATHUA
(QHEPreTUYECKHE YPOBHU», «IHEPreTUYECCKHE IMOAYPOBHU», «S-, P-, 0-aToMHBIC
opOuTann», «OCHOBHOE€ W BO30YXXJIEHHOE JHEPreTUYECKHE COCTOSIHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS! CBOWCTB XMMHYECKHUX AJIEMEHTOB W HX
coequHeHUM no nepuojgam u rpynmnaMm Ilepuonmueckoun cucrembr [J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JIOYECK;

c(hOpMHPOBAHHOCTh ~YMEHUM: XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJACCOB, MOATBEPKIAThH
CYIIECTBOBAHUE TE€HETHUYECKOW CBSI3M MEKJY HEOPraHMYECKMMH BEILIECTBAMHU C
MOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

c(OPMHPOBAHHOCTh YMEHHUSI  PACKpPBhIBATh  CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAaHOBUTEIbHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATUX peakIui; peakiuii HMOHHOrO OOMEHa MyTEM COCTaBJEHUS WX TOJHBIX U
COKpAlI€HHBIX  WMOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3A;  PEaKUHUi
KOMIUIEKCO0Opa3oBaHus (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB ITMHKA U aJTIOMUHUSA);



c(hOpMUPOBAHHOCTb yMEHHUS OOBICHATh 3aKOHOMEPHOCTH MPOTEKAHUs
XUMHUYECKUX PEeaKIUi ¢ y4€TOM HX JIHEPreTHUUECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUSA CKOPOCTHM XHWMHYECKOW pEaKIMU B 3aBUCUMOCTH OT Pa3JIMYHBIX
(haKkTOpOB, a TAK)KE XapaKTep CMEIICHHUS XUMUYESCKOTO PABHOBECHS 1101 BIUSHUEM
BHEWIHUX Bo3jaeicTBuil (mpunuu Jle latense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XUMHYECKHUE PEaKIIHH,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO IOJIYYEHHUSI CEPHOW KHUCIOTHI, aMMHakKa,
o0lllMe Hay4yHbIe MPUHIUIBI XUMUYECKHX MPOU3BOJACTB; 11€JIECO00PA3HOCTh
MPUMEHEHUS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUS COOTHOILICHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJIQJICHUS CHCTEMOM 3HAaHWM O METOJaX HAayYHOI'O
MO3HAHUS SABJICHUU MPUPOABI — HAOIIOJACHUE, H3MEPEHUE, MOJECTUPOBAHUE,
AKCHEPUMEHT (peaibHbIN U MBICIICHHBIN ), KCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHMSI IPUMEHSTh 3TU 3HAHUS TIPU IKCIEPUMEHTAILHOM MCCIICIOBAHUM BEIIECTB
U IS OOBSCHEHHMS XHMHYCCKHUX SBJIICHHM, MMEIONIUX MECTO B IIPHUPOJE,
MPaKTUYECKOMN AeATeIbHOCTH YeJIOBEKa U B MOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTb YMEHHUSI BBISIBISATH B3aUMOCBSI3b XMUMHUYECKUX 3HAHUH C
MOHATUSIMU U TIPEJACTABICHUSIMU APYTrUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee 0CO3HAHHOI'O TOHMMAaHHS MaTEPHATBHOTO SIMHCTBA MUPAa;

c(hOpMUPOBAHHOCTb yMEHHUSA TMPOBOAUTH PACUETHI: C HCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JI0JIsI BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIICHTPALIUS»;
Macchl BEIIecTBa WKW 00BhEMA raza Mo W3BECTHOMY KOJMYECTBY BEIECTBa, Macce
Wi 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro dddexTa
peaKIuy; 3HA4YCHHUsS BOJOPOJHOTO MOKa3aTessl pacTBOPOB KHCIOT M IIETOYeil ¢
W3BECTHOM CTENEHbIO AHMCCOLMAIMU; Macchl (00BEMa, KOIWYECTBA BEIIECTBA)
MPOAYKTa PEAKIMH, €CIU OJHO M3 MCXOJIHBIX BEIIECTB JaHO B BHJIE pacTBOpa C
OnpeeIéHHOM MAacCOBOM JI0JIeH pacTBOPEHHOIO BEIIECTBA MJIM JaHO B M30BITKE
(uMeeT mpuMecH); JOJHM BBIXOJA MPOAYKTa pEakluu; OOBEMHBIX OTHOIICHHMA
rasos;

c(hOopMHUPOBAHHOCTh YMEHHUH: CAMOCTOSTEIBHO IUIAHUPOBATh M TPOBOIUTH
XUMUYECKUN  JKCIEpUMEHT  (MpPOBENEHUE  pEaKlUid  HOHHOro  OOMEHa,
MOATBEPK/ICHUE KaueCTBEHHOTO COCTaBa HEOPTAaHMUECKUX BEIIECTB, ONpPE/EICHUE
Cpelbl PacTBOPOB BELIECTB C TMOMOIIBIO HWHIUKATOPOB, M3YYEHUE BIIUAHUSA
pa3MuHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOW  peakIuu, PpEIICHHE
SKCIIEpUMEHTANIBHBIX 3a7ad 1o TemaM «Mertame»y ©u  «Hemeramwisy) ¢
coOJIr0/IeHneM TpaBuil 6e30MacHOro oOpalleHus ¢ BEHIECTBAMU U JaOOpaTOPHBIM
obopynoBanueM, GOpMyJIUpPOBaTh 1I€b  HMCCIICAOBAHUSA, TNPEACTABIATH B
pazMuHON (opMe Pe3yibTaThl SKCIEPUMEHTA, aHAIM3UPOBATh M OIEHHWBATh X
JIOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHUI: COOJTIOIATh MpaBuUia MOJIb30BAHUSI XUMUYECKOU
nocyynod u jabopaTopHbIM 0OOpyaOBaHHMEM, OOpalleHUs C BEIIECTBAMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBITIOJTHEHUIO JITA0OPATOPHBIX XUMHYECKHUX
OTIBITOB, HKOJIOTHYECKH IEIeCO00Pa3HOTr0 TOBEACHUS B OBITY U TPYIOBOM
JNEATENBHOCTHA B LEJSX COXPAHEHUSI CBOETO 3J0POBbS, OKPYKAIOIIEH MPUPOTHOU
cpeapl W JOCTWXKEHUS €€ YCTOMYMBOTO pa3BUTHA, OCO3HABaTh OMACHOCTH
TOKCHYECKOTO JICMCTBUSI HA >KUBBIE OPraHU3MbI ONMPEIEIEHHBIX HEOPTAaHHUYECKUX
BEIIECTB, MOHMMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTb YMEHHUN: OCYIIECTBIATh II€ICHANPABICHHBIA TOUCK
XUMHUYECKOW MH(OpPMAIIMK B PA3JIMYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JauTepaTypa, CpeacTBa MaccoBor mHbopmanuu, UHTEpHET U Apyrue), KpUTHIECKU
aHAJTM3UPOBATH XUMHUUECKYIO0 MHGOpMAIIMIO, TiepepadaThiBaTh €€ U UCTHOIb30BaTh
B COOTBETCTBHUU C MOCTaBJICHHON y4eOHOM 3aaueii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
[Ipenmer oprannueckon xumuu. Teopus
1.1 c p OHCHI/I}I op FaHUYECKUX COC HHeHI/IIg A. M 8 bubmorexa LIOK
' P P 8 I https://m. eds00.ru/d69df650
byrneposa
Hroro no pazneny 8
Paspnea 2. YrieBonopoasl
21 [IpenenbHbIE YrI€BOAOPOABI — AJKAHBI, 5 bubnmoreka [JOK
' LAKJIOAJIKAHBI https://m.eds00.ru/d69df650
29 HenpenenbHbie yrieBoaopoIbl: aJKeHbI, 14 1 bubmuorexa [IOK
' alIKaJMeHBI, aTKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
2.3 ApoMaTHuecKue yrieBoI0PO Ikl (apEHBbI) 8 htts://m.edso0.ru/d69df650
24 IIpupoHbEIE HICTOYHUKH YTIIEBOAOPOIOB U UX 4 bu6nmorexa LIOK
' nepepaboTKa https://m.eds00.ru/d69df650
bu6nuoreka [IOK
2.5 r 4 1
IOTCHIPOMSBOIIHE YIIICROAOPOAOS https://m.edso00.ru/d69df650
Hroro mo pazneny 35
Paspnen 3. Kuciiopoacoaep:kanue opraHnyecKue coeInHeHust
3.1 Cnuprel. Genon 11 1 bubmmorexa [IOK

https://m.edsoo.ru/d69df650
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KapOoHunbHbIC COSTUHEHUS: aTbACTH/IBI

bu6mmorexa [IOK
3.2 keToHbl. KapO6oHoBbie kucimoThl. CloKHBIS 21 httos://m.edsoo.ru/d69df650
s¢upsL. XKups
bu6nuorexa LIOK
3.3 9
M https://m.edso0.ru/d69df650
Wroro no pazueny 41
Pa3nea 4. Asorcoaepikaniue opraHnyecKue coeJHHeHUs
bubmuorexa [IOK
4.1 Am . Am .b 12
HHRL VHHORHCIOTRL HEIH https://m.edso0.ru/d69df650
Hroro no pazueny 12
Pa3znen 5. BoicokoMoOsIeKyJIApHBbIE COeIMHECHUS
bubmuorexa [IOK
A B
) BICOKOMOJIEKYJISIPHBIE COEAMHEHUS 6 httos://m.edsoo.ru/d69df650
Htoro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3/ieioB H TEM nudpoBbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (1upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atoma. [lepuoanueckuii 3aKoH
bubmmnorexa IHOK
1.1 u [lepuoauueckas cucteMa XMMHUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
Crpoenue BeuiectBa. MHOrooOpasue bubnmnoreka [JOK
12 11 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bub6nunorexa LIOK
1.3 X 19 1 3
HMITAECIe pearti https://m.edsoo.ru/2dd57f24
Hroro no pazueny 39
Pa3nea 2. Heopranmueckasi xumust
bubmunorexa IHOK
2.1 H 1 1
eMETaTIb! 3 3 https://m.edsoo.ru/2dd57f24
but6mmoreka [JOK
2.2 M 23 1 2
CTaLIbl https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3gen 3. XuMus u :XKu3Hb
31 MeToabl NO3HAHUA B XUMUHU. XUMUS U 9 but6mmoreka [IOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9



https://m.edsoo.ru/2dd57f24
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KonauvecTBo yacoB
Ne Hara DJIeKTpOHHbBIe N poBbIE
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Bceero H3yUYeHHsi ~ 00pa3oBaTeJIbHbIC Pecypchl
padoTbI padoTbI
[Ipeamer u 3HayeHUE
OpraHUYECKON XMUMUH,
1 MIpeacTaBICHUE O 1 bubmorexa [JOK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OpraHuYecKux
COeIUHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa
nepojia (OCHOBHOE U
2 1}3](r)36p ,I[éEIHOC COCTOSTHHS) 1 Enbmorexa HOK
Y ' https://m.edsoo.ru/0ce6fd4c
BanenTHbIE BO3MOXHOCTH
aToMa yriepoja
Xumuueckas CBs3b B
OpPraHHYECKUX COSTUHECHHUSIX.
3 MexaHu3Mbl 00pa3oBaHUS 1 bubmmorexa OK
. https://m.eds00.ru/8d39f5c8
KOBaJEHTHOM CBSI3H, CITOCOOLI
paspsiBa CBsI3€i
Teopus crpoeHus
4 OpraHNYeCcKUX COeqUHEHNH A 1 bubmmorexa [JOK
P ' https://m.edsoo.ru/9e595ch8
M. bytneposa
Bunbl uzomepuu: CTpykTypHas,
5 [IPOCTPAHCTBEHHAS. 1 bu6nmorexa [IOK
DneKTpoHHBIE AP PEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COCIUHEHUN

[IpencraBnenue o
KIaccu(UKaIuy u

6 CUCTeMaTH4YeCcKas buommorera LOK
https://m.edsoo.ru/c212dd21
nomenknatypa (IUPAC)
OpPraHMYECKHX BEIIECTB

7 Knaccudukanus peakuuii B bubnuorexa [LIOK
OpraHUYEeCKOU XUMUU https://m.edsoo.ru/ba5706aa

g CucreMatu3anus 1 0000IIeHHE Bbu6mmoreka [JOK
3HaHUH 10 TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHN PSL,
obmas ¢popmyna,

9 HOMEHKJIaTypa U U30MEpHs, bu6muoreka [IOK
3JIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY

10 DOU3NYECKUE U XUMUUYECKHUE but6mmoreka [IOK
CBOICTBA aJKaHOB https://m.edso00.ru/3137711c
Haxoxnenue aikaHoB B

11 npupoze. CriocoOb! moydeHus Bubmmoreia LIOK

https://m.edsoo0.ru/259b0a5h
Y IPUMEHEHHUE aJIKaHOB
[HuknoankaHsl: 001Ias
¢dbopMyna, HOMEHKIIATypa U

12 M30MepHsi, 0COOCHHOCTH bu6mmoreka [IOK
CTPOEHUS U XUMHUYECKHX https://m.eds00.ru/156730d2
CBOWCTB, CIIOCOOBI MOIYYEHHS U
MIPUMEHEHNE

13 Pemenue pacu€THbIX 3a1a4 Ha Bubmmorexa LIOK

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
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onpeIeJICHUE MOJICKYIISIPHOU
(hopMyITBI OPTaHHYECKOTO
BEIIIECTBA 10 MACCOBBIM JOJISIM
ATOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CHcTeMaTH3aLKs
1 000011IeHNE 3HAHUH 110 TEME

AJIKEHBI: TOMOJIOTUYECKUH P,
obmras ¢popmymna,
HOMEHKJIATypa, JIEKTPOHHOE U

but6mmoreka [IOK

14
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Mouiekynl. CTpyKTypHasi ¥ LuC-
TpaHC-U30MEPHS AJTKEHOB
OU3NYECKUE U XUMUYECKUE
15 cBoicTBa ankeHoB. [IpaBuio bubmmorexa [JOK
P https://m.edso0.ru/21069ccd
MapkoBHUKOBA
16 Crioco6bI TToTy4eHus U bu6mmoreka [IOK
IIPUMEHEHHUE aJIKCHOB https://m.eds00.ru/665dc058
IIpaktuyeckas padora Ne 1 o
17 teme "[lonydyenue sTuieHa U bubmmorexa [JOK
i T https://m.eds00.ru/0941eed8
W3y4YEHUE €ro CBOWCTB
Pemenne pac4€THbIX 33724 HA
18 ONPEAEICHUE MOJIEKYIISIPHON bubnuorexa [JOK
(hOopMyIbl OPraHuYeCcKOTO https://m.edsoo.ru/e9ea9921
BeIIECTBA
ATNKaaueHbl: CONPSKEHHBIE,
M30JIMPOBaHHbIE,
but6mmoreka [IOK
19 KyMYJIMPOBaHHBIE.

Oco0eHHOCTH ANEKTPOHHOTO
CTpOECHUS

https://m.edso0.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
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20 XuUMHYECKHE CBONCTBA bu6moreka [IOK
CONPSIKEHHBIX THEHOB https://m.edso0.ru/e561253d

21 Crioco0bl mosTy4eHus: u bu6muoreka [IOK
MIPUMEHEHNE AJIKAUEHOB https://m.edso0.ru/1aa81660
AJIKMHBI: TOMOJIOTHYECKUH P,
obmas hopmyia,

22 HOMGHK?;aEypya, 3JIEKTPOHHOE U bubmmorexa [IOK

https://m.edso0.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3MUecKre CBONCTBA

23 XUMHUYECKUE CBOICTBA AIKHHOB bubamorexa [JOK

https://m.edso00.ru/23493a93

24 KauecTBeHHBIE peakiuy Ha bu6mmoreka [IOK
TPOMHYIO CBS3b https://m.edsoo.ru/7b1c48da

o5 CriocoOb! nostyueHust u bubmuorexa LIOK
IIPUMEHEHHE aJIKMHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacué€rsl 1o

26 YPaBHEHUIO XUMHUECKON bubmmorera LOK

https://m.edsoo0.ru/5db8e526
peakuuu

97 CucreMmaruzanys 1 00001eHne
3HAHHUU TI0 TeME
ApeHbI: TOMOJIOTHYECKUN PSI,
oburas ¢popmyina,

08 HOMEHKJIaTypa. DJIIEKTPOHHOE U bu6mmoreka [JOK
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edso0.ru/a92a7094
MoJIeKyJ1 OeH30J1a ¥ TOyoJIa,
ux (puznYecKue CBOMCTBa

29 XHWMHUYECKUE CBOICTBA apEHOB: bu6mmoreka [JOK

peaKIu 3aMeIeHUs

https://m.edsoo.ru/a44alae4



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
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XHUMHUYECKUE CBOMCTBA apECHOB:

30 peakuy IPUCOCTHHEHNS, bubmmorexa LOK
https://m.edsoo.ru/a44alaed

OKHCJICHHE TOMOJIOrOB O€H30I1a

31 Oco0eHHOCTH XUMUYECKHUX bu6muoreka [IOK
CBOMCTB CTHpOJIA https://m.edsoo.ru/d5018a54
Pemenue pacuérHbix 3a/1a4 Ha

39 ompeJIeTICHUE MOJICKYIISIPHOU bu6mmoreka [IOK
(hOpMyITbI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BeIIECTBA

33 CriocoOsl mostyueHust u bu6nmoreka [IOK
IIPUMEHEHHE apEHOB https://m.edso0.ru/6f717d09
['enernueckas CBA3b MEKIY

34 Pa3IMYHBIMU KJIaccaMu
yTIEBOIOPOIOB
Pacuérel no ypaBHeHUSAM
XUMHYECKHUX PEAKIUH.

35
CucremaTtu3zanus u 0000IICHIE
3HAHUM 1O TeMe

36 [Tpupoansiii ra3. [lomytHbie
HE(TSHBIE ra3bl

37 KameHHbI#1 yronb U IpogyKThI bu6nuoreka [IOK
€ro nepepadoTKu https://m.edso0.ru/69b3398b
Hedtp 1 ciocoOw eé

38 nepepadotku. [Ipumenenne bubmmorexa LIOK

https://m.edso0.ru/21f9de78

MIPOAYKTOB NepepabOTKu HEPTH
I'eneTnyeckas CBA3b MEXKIY

39 Pa3IUYHBIMH KJIacCaMu

YTJIEBOIOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
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["anoreHonpon3BoIHBIE
YIJIEBOIOPOIOB: 3JIEKTPOHHOES

bubmuorexa [JOK

40
CTPOEHUE; PEAKLUH 3aMEILICHUS https://m.eds00.ru/82b4d759
rajiorefa
JeicTBue menoyei Ha
raJOreHITPOU3BOTHBIC.
41 BzaumopelictBue
IATAJIOr€HAIKaHOB C MATHUEM U
LIUHKOM
Cucremaruzanus 1 00001eHne
42 3HAHUMH 10 pa3aesa bubnmorexa LIOK
" P " Y https://m.edso0.ru/20e89f22
YraeBoaopo bl
43 KontponbHas pabota o teme bubmuoreka [IOK
"VYrneBonopoasr" https://m.edso00.ru/95c9e298
[IpenenbHbIE OAHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHM P,
o61as hopMyia, CTpOCHHUE
44 MOJIEK (Ji'l) EsoyMe I/mp bubmorexa HOK
Y, pHA, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kiaccupukanus, Gusnueckue
CBOMCTBA
XUMHUYECKHE CBOMCTBA
45 peneIbHbIX OJHOATOMHBIX bubnmorexa LIOK
P https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl mostyueHust u
46 MIPUMEHEHHUE OTHOATOMHBIX bubmorexa LIOK
P https://m.eds00.ru/484100000000000
CIIUPTOB
47 [Ipocteie 2¢upsi: bu6nmnoreka [IOK

HOMCHKIJIaTypa U U30OMCPH,

https://m.edsoo.ru/c2c788b2
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0COOCHHOCTH (PU3UYECKUX H
XUMHUYECKHUX CBOMCTB

MHOroaTroMHbI€ CIIUPTHI:
STUJICHTJIUKOJb U TIIMLEPUH, UX

but6mmoreka [IOK

48
(bU3MYeCKHe U XUMUYECKUC https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoOsl mostyueHust u

49 MPUMEHEHHE MHOTOaTOMHBIX bubmmorexa [IOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DEHOJI: CTPOCHUE MOJIEKYJIbI,
50 (u3Hyeckne CBOMCTBA bubmmorexa LIOK
’ https://m.edso0.ru/2ce726f8
Tokcuanocth perona
but6mmoreka [IOK
51 XuMHUYecKre CBOMCTBa peHoIa
¢ https://m.edso0.ru/037ca5f9

59 Crioco0sI TTOTy4eHUS U bu6nmoreka [IOK
npuMeHeHne (eHoIa https://m.edsoo.ru/c77ddf4c
[Ipaktuyeckas padota Ne 2.

53 Pernrenune skcriepiMeHTaIbHBIX bu6nmoreka [IOK
3aga4 no teme "CrnupTel U https://m.edsoo.ru/fd0ced09
¢denopr"

54 CucremaTu3zanus ¥ 00001IeHHE bubmuotexa [JOK
3HAHUU [0 TEME https://m.edso00.ru/1810cb9b
AJIBIETH/IBI M KETOHBI:

AJIEKTPOHHOE CTPOCHUE
55 KapOOHUIILHOW TPYIIITHI; bu6mmoreka [IOK

TOMOJIOTHUECKHE PsI/IbI, 001Iast
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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ANbIeruapl U KETOHDI:

56 (u3HUYecKre CBOMCTBA; peakIuu bubmmorexa LOK
- P https://m.edso0.ru/c887425c¢
MIPUCOSTMHCHHUS
Peakmun oxucienus u
57 Ka4eCTBEHHBIE PEAKIIUNA Enbmiorexa HOK
p https://m.edsoo.ru/a393baa9
aJIbAETUIOB U KETOHOB
58 Crioco0bI oTy4eHust bu6mmoreka [IOK
albAeTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE MPEAETbHBIC
59 KapOOHOBBIE KUCJIOTHI, bu6mmoreka [IOK
0COOEHHOCTHU CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJICKYIT
H3omepus 1 HOMEHKIIaTypa
60 Ka 605013171)( KHCJIOT nyp Enbmorexa HOK
P . https://m.eds00.ru/700cc87b
¢duznueckue cBoiicTBa
XUMHUYECKHE CBOUCTBA
61 IpeaeIbHbIX OJHOOCHOBHBIX bubmorexa IIOK
p https://m.edsoo0.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
Oco0EeHHOCTH CBOWCTB
62 MYPaBbUHOHN KHUCIIOTBI. bu6nuoreka [IOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EHHOCTH CBOUCTB:
HeTpeeTbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
bub6mmoreka LIOK
63 TUKapOOHOBBIX,

FI/II[pOKCI/IKap6OHOBLIX KHUCJIOT.

IIpencraBuTenn BBICIIUX
KapOOHOBBIX KHUCIIOT

https://m.edso0.ru/83a08773



https://m.edsoo.ru/c887425c
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https://m.edsoo.ru/520d1c51
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Ilonsarue o IMPOU3BOJHBIX

bu6moreka [IOK

64 KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
CriocoOsl 1ostyueHus u

65 pUMeHeHHe KapOOHOBBIX bubmmorexa LIOK

https://m.edso0.ru/7c065c9d
KHCJIOT
CrnoxHble 3GupsblL:
TOMOJIOTHYSCKHIA PsijI, 001as but6mmoreka [JOK

66
bopmyna, uzoMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 OU3NYECKUE U XUMUYECKUE bubmuorexa [IOK
cBoicTBa 3(pUpoB https://m.edsoo.ru/ad6b94b2
Pewmenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMHUYECKON

68 peakiuu, Ha OnpeeeHne
MOJIEKYJISIPHON (POPMYJIBI
OpPraHUYECKOTO BEIIEeCTBA
[TpakTrueckas pabora Ne 3.

69 Pemmenne skciepuMeHTaIbHBIX bu6nmoreka [IOK
3aaa4 o Teme "KapOoHoBbie https://m.edso0.ru/486671fb
KUCHOThI. ClioKHbIE 3QUphI"

Kupsl: ctpoenue, puznueckue
70 u XIEMI/I‘IZEKI/IG CB’OEI)CTBa bubmmorexa LOK
https://m.edso0.ru/al9c5b98
(rumposns)
Oco0eHHOCTH CBOMCTB JKHUPOB,

71 coAepKalIux OCTaTKH bu6mmoreka [IOK
HENPEIEIbHBIX KUPHBIX https://m.edso0.ru/b0331922
kucnoT. JKupsl B mpupoze

72 MBpI1a Kak COJIA BBICIIIAX Bubmmoreia LIOK

https://m.edso0.ru/3c566565
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KapOOHOBBIX KHCIIOT, HX
Morotiee aeicTeue. Ilonstre o
CHUHTCTHUUYCCKUX MOIOIINX
cpeactax (CMC)

I'enernueckas cBsI3b
YTJIEBOJIOPOJIOB M

bu6mmoreka [IOK

73 KHUCJIOPOJCOAEPKAITUX https://m.edso0.ru/56790c96
OpraHUYECKHX BEILECTB

74 Pacuérel o ypaBHEHUAM
XUMHUYECKHUX PeaKIHii

75 CucreMaruzanus 1 0000IIeHHE bubmuorexa [JOK
3HaHUH 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO0mas xapakTepucTuKa

76 YIIEBOJIOB M Ki1accuukarus bubmuorexa LIOK
YTI€BOI0B (MOHO-, TU- U https://m.edsoo0.ru/7a9693al
MOJINCaXapu/Ibl)

Momnocaxapusl: pusznyeckue
77 CBOICTBA If Hixox(g[eHHe B Enbmorexa HOK
https://m.edsoo.ru/b4bdda2d
pupojie
[IpumeHeHune rroKo3sl, €€
78 SHAYCHIE B bubmuorexa [IOK
https://m.edsoo.ru/5e61122d
KU3HENIESITEIIbHOCTU OpraHu3Ma
Jlucaxapunabl: caxaposa,

79 MaJIbTO3a 1 JaKTO3a. bubmuorexa [JOK
Haxoxnaenue B npupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE TUCaXapHiOB

80 [Tonucaxapuasl: cTpoeHHE bu6mmoreka [JOK

MaKpOMOJIEKYJ, PU3NUYECKUE U

https://m.edsoo.ru/72a04508
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XMMHYECKHE CBOMICTBA,
IIPUMEHEHHE

[NonsiTie 00 MCKYCCTBEHHBIX

but6mmoreka [IOK

81
BOJIOKHAaX https://m.eds00.ru/6216e766
Pemenue pacyeTHBIX 33a4 Ha
82 oTpe/IeNICHUE A0JU BbIXOa bu6nmoreka [IOK
MPOAYKTA PEAKIUHU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKH BO3ZMOKHOTO
83 CucremaTtu3zanus ¥ 00001IeHNE bubmuoreka [JOK
3HAHUM MO pa3aeity https://m.edso0.ru/08d4364c
KonTponbhas pabora o teme
84 "Kucnopoacoaepxaiiue bubmmorexa [IOK
poAcoAcpratl " https://m.eds00.ru/42c6678e
OpraHUYECKHEe COCTUHEHUS
AmuHbI: KI1accudukars,
CTpOCHHE MOJIEKYJI, 0O1as
85 (bT(f) MyJ1a I/I3OMeyI/I$I bubmmorexa [IOK
pMyTa, pH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa ¥ (PU3HYCCKHEC
CBOMCTBaA
86 XHWUMUYECKUE CBOMCTBA bubmuorexa [IOK
anmu(aTHIeCKUX AMHHOB https://m.edsoo.ru/1bc5cf80
AHI/IJII/IHZ CTPOCHUC aHUJINHA,
87 0COOCHHOCTH XUMHYECKHUX bubmmorexa [TOK
. https://m.edsoo.ru/39cd21f1
CBOWMCTB aHWJIMHA
CriocoObl mostyueHust u
88 pUMEHEHHE ann(aTHIECKUX bubmorexa LIOK
P https://m.edsoo.ru/eal38763
aMHUHOB
89 AMWHOKHCIIOTHI: HOMEHKJIaTypa bubmuorexa [IOK

1 uzomepus, puznyeckue

https://m.edsoo.ru/d1773e80
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cBoiicTBa. OTOebHbBIE
MIPEACTABUTETHN 0.-aMHUHOKHCIIOT

XUMHUYECKHE CBOVCTBA
AMUHOKHCJIIOT, UX

bubmuorexa [JOK
90 OMOJIOTHMYECKOC 3HAUCHHE
https://m.edso0.ru/77df705a
aMHHOKHUCIIOT. CHUHTE3 1
THIPOJIU3 TICTITHIOB
o1 benku kak npupoaHbie bu6muoreka [IOK
MOJIUMEPBI; CTPYKTYPBI OEJIKOB https://m.edso00.ru/429e9899
but6mmoreka [IOK
92 XUMUYECKUE CBOMCTBA OCIIKOB
https://m.edso00.ru/6237306d
AzoTcozepikaiiue
TeTEPOLUKITHYECKUE
93 coe I:/IHHCHI/ISI Hyxnennosbie bubmmorexa [OK
! Y https://m.eds00.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Onosiornyeckas poib
[Ipaktuyeckas padota Ne 4.
Pemenne skcriepuMeHTaNIbHBIX
94 SAMaY 10 TeMe but6mmoreka [JOK
. https://m.edsoo.ru/8e3c02d1
A3zoTcoaepxalime
OpraHUYeCcKHe CoeMHEHUs"
[IpakTrueckas pabora No 5.
95 Pemrenne skcnepuMeHTaIBHBIX bu6mmoreka [JOK
3a7a4 o teMme ""Pacrio3zHaBanue https://m.edsoo.ru/bde3fdf6
OpPTraHUYECKUX COCTMHECHUM"
KonTponbHas padbora o teme
96 "A3zoTcoaepxaniue bubmmorera [IOK
AACPATL " https://m.edsoo.ru/ce561bc7
OpPTraHUYECKHE COSTUHEHUS
97 OcHOBHBIE TIOHSTHS XUMHUH bubnuorexa [JOK
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH 1 METOIBI UX
CHHTE3a —IIOJIMMEPHU3ALUS U

https://m.edsoo.ru/7aa63ebd

MTOJIMKOH ICHCAIUS

08 [Inactmaccel. YTunuzamus u 1 bubmuoreka [JOK
nepepadboTKa MmiIacTuKa https://m.edso0.ru/82242e0f
DJIacTOMEPHI: HATYpaTbHBIN

99 CI/IHTGTI/I‘-IGI:ZKI/IC KanyinKI/I. 1 bubmmorexa [IOK

https://m.edso0.ru/246103ec
Pe3una
Bosiokna: HatypanbHbIE,

100 HCKYCCTBEHHBIE, 1 bu6mmoreka [JOK
cuHretndeckue. I[lonmmmepst https://m.eds00.ru/5963a601
CIEIUaJILHOTO HAa3HAYCHUS
[TpaxTrueckas pabora No 6.

101 Pemenue skcriepuMeHTaTbHBIX 1 bubnuorexa LIOK
3a1a4 o Teme "Pacno3HaBanue https://m.edsoo.ru/3aebd77a
IJ1IaCTMAcC ¥ BOJIOKOH"

O00011IeHNE U CUCTEMATH3AIINAS

102 M3y4EHHOT0 MaTepuaa 1o TeMe 1 bu6nmoreka [IOK
"BbicOKOMOIEKYISIpHbIE https://m.edsoo.ru/6a22b1e8
coeauHeHus"

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Konrtpoabubie | IlpakTuueckue bp
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
1 Atom. CocTaB aTOMHBIX SIIEP. 1 bu6nmoreka [IOK
XuMUYECKUi 37eMeHT. M30Tomnbl https://m.edso0.ru/59c112ee
CrpoeHue 3J1eKTpOHHBIX 000JI0UeK bu6numorexa [IOK
2 1
aTOMOB, KBAHTOBBIC UMCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMruueckux 1 bu6nmnoreka [IOK
3JIEMEHTOB (S-, P-, d-, f-amemenThI) https://m.edso00.ru/61294af9
4 Pacnpenenenue 351eKTpOHOB 110 1 bu6muoreka [IOK
ATOMHBIM OpOUTATSIM https://m.edsoo.ru/f5f750fe
DOneKTpOHHbIE KOH(UTYpAIH aTOMOB
) aneMggTOB B OCHOE;JOAZII)/I 1 bubmorexa OK
. https://m.edso0.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
6 DNEeKTPOHHBIE KOHPUTypalluyi HOHOB. 1 bu6muoreka [IOK
DJEKTPOOTPUILIATETLHOCTD https://m.edsoo.ru/a0764b24
[leproguueckuii 3aK0H 1
[Tepuonnueckasi cucreMa XUMHUYECKHUX
7 anemenToB JI. 1. Menneneena, CBsi3b C 1 bubmmorera [IOK
V. ’ https://m.eds00.ru/16957¢01
COBPEMEHHOU Teopuen CTPOCHHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHHsI CBOMCTB
8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1 bu6mmoreka [IOK
HAMMU MIPOCTBHIX U CIIOKHBIX BEILLECTB 10 https://m.edsoo.ru/f8468927
rpynmnam u nepuojam
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Cucremarusanys U 00001IeHre 3HAHUN

bu6moreka [IOK

o 10 TEMeE https://m.edsoo.ru/8fad2942
Bunnl xumudeckon ¢Bs13u. MexaHu3MEI

10 00pa30BaHus KOBAJICHTHOM CBS3H. bu6mmoreka [IOK
Bopoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIEeKyISIpHbIE B3AUMOAECHCTBUS
BasieHTHOCTB U BaJICHTHBIC

11 BO3MOHOCTH aTOMOB. CBSI3b but6mmoreka [IOK
JJIIEKTPOHHOMU CTPYKTYPBI MOJIEKYII C UX https://m.edsoo.ru/3d2ca093
r€OMETPUYECKUM CTPOECHUEM

12 [IpencraBieHuss 0 KOMIUIEKCHBIX bu6mmoreka [IOK
COEIMHEHUAX: COCTAaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemiectBa MOJEKYISIPHOTO U

13 HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIIbI bu6nmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIIECTB
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.

14 [IpencraBieHne 0 KOMIOUIHBIX Enbmiorexa HOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctruHHbBIE pacTBOPHI: HACKIIIIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. bubmmorexa LOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapatsl

16 CniocoObI BeIpaskeHUsI KOHIICHTPAILIUU bu6mmoreka [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemienue 3aga4 ¢ uCnonb30BaHUEM

17 MOHATHH ""MaccoBas 10Jis but6mmoreka [IOK

pacTBOpEHHOTO BemiecTBa", "MospHas
KOHIIEHTpanus"

https://m.edsoo.ru/785e0ab4
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18 Knaccudukamnus 1 HOMEHKIaTypa bu6moreka [IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3anus ¥ 0000IIeHUE 3HAHUHA bubmuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabora no temam
"Ctpoenue atoma. [lepuonnueckuit

20 3akoH u [lepronnueckas cucrema bu6mmoreka [IOK
XUMHYECKHX 31eMeHTOB /l. M. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BeniecTBa.
Mmuoroo6pa3ue BemniecTn"
Knaccudukanmss XuMHIeCKUX peaKiuii
B HEOPraHUUYECKOW U OPraHUYECKON

21 XUMHH. 3aKOH COXPAaHEHUS MacChl bubmuoreka [IOK
BEILIECTB; 3aKOH COXPAaHEHUS U https://m.edsoo.ru/6335cdd?2
MIpEeBpalIeHHs SHEPTUU TpU
XUMHUYECKHUX PEAKITHIX
TemnoBble 3()(HEeKThl XUMUYECKIX

22 peakuuii. Tepmoxumudeckue bubmmorexa LOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Beruucienus mo ypaBHEHUAM

23 XUMUYECKHUX PEaKui bubmnorexa [JOK

https://m.edso0.ru/87b13954

TEPMOXUMHYECKHM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOHN peakiuu, eé

24 3aBUCHUMOCTD OT Pa3JINYHBIX (DaKTOPOB.
Karanms u xatanuzatopsl

25 ['oMoreHHbIe U reTEpOreHHbIE peakuu

26 [TpakTrueckas padora Ne 1 mo Teme bu6mmoreka [JOK

"BnusiHue pa3nuuHbIX GpakTopoB Ha

https://m.edsoo.ru/1facaldl
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CKOpPOCTh XUMHYECKOU peakiuu"

OO6partuMble 1 HEOOpaTUMBbIE PEAKIINH.

bubmuorexa [JOK

27
XHUMHUUYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
[Tpaktuueckas padora Ne 2 o Teme
28 "BnusiHue pa3nuuHbIX (paKkTOpoB Ha bubmorexa OK
P P " https://m.edsoo.ru/3bf34e17
MOJIO’KEHNE XUMHYECKOTO PAaBHOBECHS
DAEKTPOIUTHUECKAS JUCCOIIUALIA.
29 CI/IJ‘IBHFI):IG " ciaalble aJllleKT (I)-IJ'II/I’II:[BI bubmorexa [IOK
p ) https://m.edsoo.ru/5f766bdf
CreneHp QUCCOLMAIIAT
Honnoe nmpoussenenune Boasl. Cpena
30 BOJIHBIX Ell)CTBO OI[B Bono Ho HI)II;I ! bubnmorexa LHOK
g p POB. BOOPOA https://m.edso0.ru/3966cag89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 [IPOTEKAIOIIKIE B PACTBOPAX bubmmorexa [JOK
P m p P https://m.edsoo.ru/09d5a9bd
JJICKTPOJIUTOB
[Tpaktuueckas padora Ne 3 o Teme
32 "XHUMHUYECKHE PEAKIIUNA B PACTBOPAX bubmmorexa HOK
P B P P https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKHCIIUTEBHO-BOCCTAHOBUTEILHEIE
33 eakyu. BaxHelme OKUCIUTEIN U bubmmorexa [JOK
p ' https://m.eds00.ru/56226060
BOCCTAHOBUTEIH
34 MeTo 37eKTPOHHOTO (3JIEKTOHHO- bu6nmoreka [IOK
HOHHOT0) OanaHca https://m.edso0.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bu6mmoreka [IOK
BEILIECTB https://m.eds00.ru/93fb97d2
36 Pemrenne 3a1a4 pa3InyHbIX THIIOB bubmmorexa [OK
atp https://m.edso00.ru/5a859d16
37 Pemenne 3aia4y pa3au4HbIX THIIOB bu6mmoreka [IOK



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16

https://m.edsoo.ru/5afa265d

38 CuctemaTtuzanus ¥ 00001IeHNe 3HAHUIA bu6mmoreka [IOK
1o teme "XuMuueckue peakuuu' https://m.edsoo.ru/c161eb85

39 Konrponbnas padora o Teme bu6muoreka [IOK
"Xumuyeckue peakiuu" https://m.edsoo.ru/a8a0a930
ITomosxeHne HEMETAIIOB B
[Teproamueckoit cucTeMe XMMHYSCKHX

40 anemenToB JI. 1. Menneneena u bubmorexa IIOK

T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
®du3nyeckue CBOMCTBA HEMETAJIOB
AJnoTponust HeMeTasuIoB (Ha mpuMepe
41 KHCJIoTp ona, cepsl, hocdo (a " i bubmmorexa [JOK
poAa, Cepal, P https://m.edsoo.ru/ef92c91c
yriepoja)

42 Bopopon: nonyuyenue, pusndeckue u bubnuorexa LIOK
XMMHYECKHE CBOMCTBA. [ Mapu bl https://m.edso0.ru/0aa8f613
I'anorensl: HaAXOXKIEHUE B IPUPOJIC,

43 CHocoObI MOTYyYEeHUS (I)I/I3I/I‘lpeCII)(I/IC u bubmmorexa LIOK

yi L https://m.edso0.ru/4e223795
XHMHYECKHE CBOHCTBA
I"anorenoBonopoasl. Baxknelume
44 KUCIIOPOACOICPIKAIIMNE COSTHHCHUS bubmorexa HOK
P p https://m.edso00.ru/6b3255e6
rajoreHoB
JlaGopaTopHbIe U IPOMBIILICHHBIE

45 CIoCcOOBI MOTyYEHHSI TaJIOTEHOB. bu6mmoreka [JOK
[IpuMeHeHre raJsoreHoB U Ux https://m.edso0.ru/6971aca4
COCIUHCHUMN
[Ipaktuyeckas padota Ne 4. Perenue

bu6mmoreka [IOK
46 SKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME

"T"amoreus!"”

https://m.edsoo.ru/8b26fecd
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Kucnopon: nabopatopHsie u
MIPOMBIIIUICHHBIE CITOCOOBI TTOJTYICHHS,

bubmuorexa [JOK

47
duznYeCcCKre U XUMUIECKUE CBOMCTRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpumeHeHne KUCIOpoaa U 030HA

bubmuorexa [JOK
48 OKCcUIIBI ¥ TIEPOKCUIBI
A p A https://m.edso00.ru/5¢8816a0
49 Perienue 3a1a4 pa3adyHbIX TUIIOB bubmorera [JOK
A&t p https://m.edso0.ru/2b6d8b4b
Cepa: HaXx0KJAE€HUE B IIPUPOJIE,
50 cn(I))co6H MOJTyYEHUS (;I/IBI:/I‘ICCKI/IG U Bubmmoreia LIOK
yi o https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
Bbu6moreka [JOK
51 CepoBo10po, CYIbOUIBLI
POBOZOPOIL, CY LI https://m.eds00.ru/7¢c875999
Kucnopoacoaepsxaiiue coe JuHESHHS
52 cepul gCO6eHHIz)CTI/I CBOMCTB CEpHOI bubmorexa LOK
pEI- P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[Ipaktuueckas padora Ne 5. Pemenue

53 AKCIIEPUMEHTANIbHBIX 3a7a4 10 TEME bubmorexa [IOK

" P . | https://m.edsoo.ru/0Oafb05e4
Cepa u e€ coenHeHUs
A30T: Hax0XJI€HUE B PUPOJIE,

54 CIOCOOBI TTOTyYeHUS, (PU3UICCKUE U bu6mmoreka [IOK
XHMUYCCKHE CBOICTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopoacoaep:xaiiie coeTuHeHUs

55 a3oTa Iz)co6eHIfocm CBOICTB a30THOM bubmorexa HOK

i https://m.edsoo.ru/e2965afe
KHUCJIOTBI
56 IIpumeHeHue a30Ta U ero COeAMHEHUN. bu6muoreka [IOK

A3zoTHBIE y0OpEeHUs

https://m.edsoo0.ru/129f5059
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docdop: HaXOKICHNE B IPUPOJIE,
CrocoObI MOTyYeHUs], PU3NUECKUE U

bubmuorexa [JOK

57
XuMHU4Yeckue cBoicTBa. Dochuan u https://m.edsoo.ru/9a6b43ec
dochun
Oxcupsl dhocdopa,

58 (1)00(1))(1) c(ci)) e(bms ne kucyioTel. Conun bubmmorexa LOK

peoaepaall ' hitps://m.edsoo.ru/c7a2d429
dbochopHOIT KHCITOTHI

59 [Tpumenenue pochopa u ero bubmmorexa [IOK
coequHeHuit. PochopHeie ynodpeHus https://m.edsoo.ru/a218070a
[TpakTrueckas padota Ne 6. Pemenue

but6mmoreka [IOK

60 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
. " https://m.edso0.ru/8175ac3f
'A3oT 1 pochop 1 uX coenuHEHUS
Yrnepoa: HaxoXJIeHUe B IPUPOJE,

61 AJTOTPOTHBIE MOTUDUKALINY; bubnuorexa LIOK
buznyeckre U XUMHUYECKUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHHE
Oxkcup yraepoga(ll), oxcn

62 e I([)y;(l\g) ; (OJ'I)LHa}I KiCJ'IOTa ueé bubmorexa OK
yHIepon - YT https://m.edsoo.ru/dba58adf
conu

63 Pemenue 3a1a4 pa3mMyHBIX THIIOB bubmmorexa [IOK

AaTp https://m.eds00.ru/6029b609
Kpemuuii: HaxoxxaeHue B pupoze,
64 0113000651 o eIfI/I}I (bnmzefmfe " bubmorexa OK
Y, https://m.eds00.ru/143558ab
XUMHUYECKHE CBOMCTBA
65 Oxkcua kpemuus(1V), kpemuueBas bubmuorexa [JOK
KHCJIOTa, CUJIMKATEI https://m.edso0.ru/3170e7b1
but6mmoreka [IOK
[IpuMeHeHne KpeMHUS U €r0
66 https://m.edsoo.ru/393cdac0

coeauHenuit. CTeKIo, ero nojyuyeHue,

https://m.edsoo.ru/5823cefb
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BHUBI CTCKIIA

67 Pemenne 3amay pa3nuuHbIX TUIIOB bubnnorexa [IOK
Aatp https://m.edsoo.ru/b624f801
68 Cucremartu3zanus 1 0000IIeHIE 3HAHUN bubnuotexa [JOK
o teme "Hemetamier" https://m.edsoo.ru/6e864db5
69 KonTponbHas pabota no teme bubnuorexa LIOK
"HemeTtamisr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIBHOMN bu6mmoreka [IOK
paboThI, KOPPEKIIUS OMUOOK https://m.edso0.ru/2b7e9510
ITomosxeHre MeTaLIIOB B
[Teproamueckoit cucTeMe XMMHYSCKIX
71 a11eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa LIOK
' P https://m.eds00.ru/9839c16¢
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO6mue ¢puzndecKue CBONCTBA
72 MeTaJuIoB. [IpuMeHenne MeTaIoB B bubmorexa LIOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmuaBsl MetasuioB. Kopposust bu6mmoreka [JOK
METaJIJIOB https://m.edsoo0.ru/42b872e3
74 Pemrenue 3amad pa3anyHBIX TUIIOB Eubmiorexa HOK
A&t p https://m.edsoo.ru/e3de37b6
DIEKTPOXUMUYECKUN DA HAOPSHKEHUH
75 MeTaJ‘IJl'iOB OO6mmume cnolzzozflim H(I))J'I eHUs bubmmorexa [OK
- o i https://m.edso0.ru/94eb377a
METAJUIOB
O6m1as xapakrepuctuka metauioB 1A-
76 rpymisl llepruoaudyeckoin cucteMsl bu6muoreka [IOK

XUMHYECKHUX dJIeMeHTOB. HaTpuii u
KaJIUH: TToJTydeHue, GU3nIecKue u

https://m.edsoo.ru/el2c26b3
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XHUMHUYCCKHUE CBOﬁCTBa, IIPUMECHCHUEC
IMPOCTBIX BEIIECTB U UX COG)II/IHGHI/Iﬁ

O6mas xapakrepucTtrka metauios HA-
rpymisl [lepuonudeckoit cucTemMbl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bubmuoreka [JOK

77 .
KaJIBIIWIA: TTOTydeHne, GU3ndecKue u https://m.edso0.ru/7c3e49c0
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUMN

78 JKECTKOCTH BOJIBI M CTIOCOOBI €6 but6mmoreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9

79 AoMHUHMI: TIOTydeHne, (PU3nYecKue u bu6mmoreka [IOK
XUMUYECKHE CBOMCTBA, IPUMEHECHHE https://m.edso0.ru/0e79b266
AmpoTepHbIe CBOICTBA OKCHIA U

80 TUAPOKCHUA aTFOMUHUS, bu6moreka [IOK
TUIAPOKCOKOMIUIEKCHI ATFOMUHMS, UX https://m.edso0.ru/5d12d318
MpUMEHEHUE

81 Pemienue 3aga4 pa3nuyHbIX THUIIOB
[Tpaktrueckas padota Ne 7. Permenue

82 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnmorexa LIOK
" " https://m.edsoo.ru/27a4af43

MeTtanibl TJIaBHBIX TOATPYIII

OO01mas xapaKTepUCTHKa METAIIOB

83 no6ounbIx noarpynn (b-rpymm) bu6mmoreka [JOK
[leproauueckoil cuCTeMbl XUMHUUECKHUX https://m.edso0.ru/610d7431
2JIEMEHTOB
®du3nuecKue U XUMHUYECKHUE CBOMCTBA

84 XpOMa U €r0 COEAMHEHUM, UX bubmmorexa HOK

https://m.edso00.ru/9911bef3

MIPUMEHEHUE

85 Baxnelmme coeTMHEHUs Maprasiia. but6mmoreka [IOK
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HepMaHraHaT KaJius, €ro
OKHCJIUTEILHBIC CBOMCTBA

https://m.edso0.ru/039d69c8

duznyeckre 1 XUMUYECKHE CBOMCTBA

86 J)kelie3a " ero coequnenuii. [lonyuenue bubmorexa HOK
A ) Y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CILJIaBOB JKeJie3a
dusndueckue U XUMUYECKHE CBOMCTBA
87 MEIN U €€ COeNUHEHN, X bubnnorexa [JOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHECHHE
dusnueckre U XUMUYECKHE CBOMCTBA
88 IIMHKA ¥ €r0 COSAUHEHUH, MX bu6mmoreka [IOK
pUMeHeHne. [ MIpOKCOKOMILIIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
[Tpaktuueckas padora Ne 8. Pemenue
bubmuorexa [JOK
89 HKCIIEPUMEHTAIBHBIX 33134 10 TEME
https://m.edsoo.ru/a6e352ea
"MeTasibsl TOOOYHBIX TOATpyHI"
90 Pemenune 3amay pa3andHbIX TUIIOB bubmmorexa LOK
P https://m.edso0.ru/a8b83d83
O0001IEeHnEe U CHCTEMATH3 AN
91 W3YYEHHOI0 MaTepuaa o TeMe bubmorexa LHOK
" i " P https://m.edso0.ru/e91fe975
MeTtanibl
92 Konrponbnas padora o Teme bubnuoreka [IOK
"Metanabr" https://m.edso0.ru/83f63ea3
AHanu3 pe3yiabTaTOB KOHTPOJIbHON bu6mmoreka [JOK
93
paboOTHI, KOPPEKIIHS OMHNOOK https://m.edsoo.ru/9ebff2fd
Poune xuMuu B o0ecrieueHun
94 YCTOMYUBOI'O pa3BUTHUS YEJIOBEUECTBA. bubmmoreka [IOK

[ToHsITHE O HAYYHBIX METOIAX
HCCIIENOBAHUS BEILIECTB

https://m.edso0.ru/080fel1f0
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HayLIHBIC IMPUHIUIIBI OpTaHUu3aluu
XUMHUYECCKOI'0 IIpOMU3BOJACTBA.

bubmuorexa [JOK

95 1
[TpoMBbINICHHBIE CTIOCOOBI MTOTYYCHUS https://m.edsoo.ru/2e45a44f
Ba)XXKHEUINNX BEIICCTB
XUMHYECKOE 3arpss3HECHUE
96 OKPY’KAOIIECH CpeJIbl M €T0 1 bubmmorexa LOK
pyarotien cpeil https://m.eds00.ru/9f11bf51
TTOCJICICTBHS
97 XUMHUS U 310pOBBE YETIOBEKA. 1 bu6mmoreka [IOK
JlexapcTBeHHBIE CpEACTBA https://m.edso0.ru/a6552721
98 Xnmus iy, Pons xuMun B 1 bu6mmoreka [IOK
obecrieueHnH MUIIEBON O€30MacCHOCTH https://m.edsoo0.ru/1f7b5bd2
99 KocMernueckue u nappromepHbie 1 bu6muoreka [IOK
cpeactsa. beitoBas xumus https://m.edsoo.ru/da4d2d5a9
XuMus B CTPOUTENIbCTBE. BaxkHenime
100 CTPOUTEILHBIE U KOHC IIMOHHEIE 1 bubmmorexa [OK
P TPYK https://m.edso00.ru/61e69003
MaTepHabl
XHUMHS B CEITBCKOM XO35HCTBE.
101 OpraHndyecKrue U MUHEpaIbHbIC 1 bubmorexa HOK
P P https://m.edso0.ru/fd39587d
yaoOpeHust
102 CuctemaTu3anus ¥ 0000IIeHIE 3HAHUHA 1 bubmuotexa [JOK
110 TeEME https://m.edso0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAUJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIbBI /UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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