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HOACHUTEJIBHASA 3AIIMCKA

PabGouast mporpaMma Mo XMMUM HAa YPOBHE CpEHEro oOIIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa30BaTENIbHOM MTPOTrpaMMbI cpeHero ooiero oopazoBanusa(DOII
COQ), npencrapieHHbIX B DepepaqbHOM TOCYIapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konnenuuu npenojgaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBbI, U OCHOBHBIX MOJO0KEHUN
«Crparerun pas3sutus Bocniutanusi B Poccuiickoii @enepanuu Ha nepuona Ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvUMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro ooOpaszoBaHus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrO0 OOy4YeHHs, MPU3BAHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOIIEKYNIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO IS
aZanTaiuy UX K OBICTPO MEHSIOIUMCS YCJIOBUSM KU3HU B COLIUYME, a TaKKe IS
POJOJIKEHUST OOy4eHHs] B OpraHM3alusx MNpodeccHoHANIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SBISETCA OJHON U3 MPUOPUTETHBIX TUCLUIUINH.

B mporpamMmme 1o XuMHUM Ha3Hau€HUE NpeaAMeTa «XHUMHS» IOIYydaeT
NoJpoOHYI0 ~ MHTEpIPETAlii0 B  COOTBETCTBUM C  OCHOBOIMOJATaIOIIMMHU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIeil, coaep aHus,
pe3ynbTaToB O0ydeHHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CJIEAYIOIIME BBIOJIHSEMbIE MPOrpaMMOM IIO
XUMUHU (PYHKITHN:

e UHPOPMAIIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecredrnBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEeIX, COJEp)KaHuu, oOuIeil crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas Ipe1yCcMaTpUBaET
ONpeJeNICHNE: TMPUHLHUIOB CTPYKTYpPUPOBAHUS U IOCIIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
paMKax HWTOTOBOM arTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriyOJa€HHOrO U3y4eHUs] XUMUM:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 0053aTeIbHOE
ULl W3Y4YeHUs] B paMKax OTAEJbHBIX Npoduield, npeaycMaTpuBaeT



pacrpefieieHue Y CTPYKTYpUpPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiepKaTeNbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aT MpUMEPHOE pachpeeieHue yueOHOro BpEMEHH, PEKOMEH1yEMOTO JIJIs
U3YYEHUS OTJEIbHBIX TEM;

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTMKH TOCTPOEHUS Kypca, BHYTPHUIIPEIMETHBIX U
MEKIPEIMETHBIX CBI3€EH;

e J1a€T METOJIMYECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPXKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX PE3YJbTaTOB OCBOCHMSI OCHOBHOM 0OpazoBaTebHOM
POTrPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBUM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPEeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMSAM B TMpPOrpaMMe MO XMUMHUHU TPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus. 3a MpejesiaMi YCTaHOBJICHHOM MPOrpaMMO 10 XMMUU 00s13aTETbHOM
(MHBapHaHTHOW) COCTAaBISIIONIEH coJiepKaHUsl y4eOHOro mnpeaMera «XHUMUS»
ocTaéTcs BO3MOKHOCTH BEIOOpA €ro BapHaTUBHOM COCTABIISIIONIEH, KOTOpas A0DKHA
OTIPEJIENSITHCS] B COOTBETCTBUU C HAIIPaBJICHUEM KOHKPETHOTO poduiist 00ydeHusl.

B cooTtBercTBUM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJIEHHOTO YpOBHEH B CHUCTEME
mudGepeHITMPOBAaHHOTO OOYYEeHHUSI Ha YpPOBHE CpeIHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHs HAMpaBlieH Ha pealn3aluio
MIPEEMCTBEHHOCTH C MOCJIETIYIOIUM 3TAIOM MMOJTYyYEHUSI XUMHIECKOT0 00pa30BaHUs
B paMKax HW3yYEHHUS CIHEUUABbHBIX €CTECTBEHHO-HAYYHBIX U XHUMHUYECKHUX
JUCITUIUIAH B By3aX W OpPTraHU3aIMsIX CPETHEr0 MPOPECCHOHAIBHOTO 00pa3oBaHUsl.
B aroli cBs13u n3ydenue npeamera « XMMHUs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
pacuiupeHue ¢ yriayOJIeHME TEOPeTUYECKOW M MPAKTHYECKON MOJArOTOBKHU
oOydJarommxcs, BEIOPABIINX OMPEACTIEHHBIA MPO(HIb 00ydeHUs, B TOM YUCTE C
MEPCIEKTUBOM  TOCIENYIOIIEr0 MOJYy4YeHUsI XUMHUYECKOro O0O0pa3oBaHHs B
opraHu3anusax MnpopecCHoHAIbHOTO oOpa3oBanusi. Hapsay ¢ »TuMm, B CBeTe
tpeboBannit PI'OC COO k mmaHUpyeMbIM pe3yibTaTaM OCBOCHUS (pemeparbHOM
00pa3oBaTeILHOM MTPOTPAMMBI CPEIHETO 00IIeT0 00pa30BaHUs U3YUEHUE MPeIMETa
«XUMUs» OPUEHTUPOBAHO TAKKE Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLIMAIIBHOTO
pa3BuTUa OOydawluxcs, Ha (OPMUPOBAHUE y HHUX OOIIEUHTEIIEKTYaIbHBIX
YMEHUM, YMEHUI palMoHalIM3alui y4eOHOro Tpyaa U OOOOMIEHHBIX CHOCOOOB
NEeATeNbHOCTH, UMEIOIINX MEXIUCIUIUIMHAPHBINA, HAJIIPEIMETHBIN XapaKTep.



CocrapisitoniuMu ipeiMeTa «XuMUs» Ha YPOBHE YIITYOJIEHHOTO H3Yy4YCHUS
SABJISIIOTCS.  yIIIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranudeckas xumusi». [lpu onpeneneHuu moaxo/l0B K 0TOOPY U CTPYKTYPHOM
OpraHu3aluy COAEpKaHUs STHUX KypCOB B MpOTrpaMMe MO XHUMHUU 3a OCHOBY
npuHsATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro v yriyoJI€HHOro ypoBHEH
W3YUYCHHUsI TIPEeIMETA.

OcHoBY copepxkanusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHuuecKass XUMHS» COCTABJISET COBOKYIMHOCTh TNPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO H3Yy4YeHHUs TpeaMmera. JTa cuctema
3HAHUW TIOJTydaeT OmpeeaEHHOE TEOPETUUYECKOE JOTOJHEHHUE, IO03BOJISIONICE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIINM 00hEM (PaKTOIOTHUECKOTO MaTepuaa.
Tak, Ha yriyOnEHHOM YpPOBHE H3Y4YEHHUS IMpeaMera oOecreyeHa BO3MOXKHOCTH
3HAYMTEJILHOTO YBEIWYEHUS 00bEMA 3HAHUH 0 XUMUUYECKUX DJIEMEHTaX U CBOMCTBAX
WX COJIMHEHMI Ha OCHOBE PACHIUPEHUS U YTIIYOJICHHS TIPEICTaBICHUN O CTPOSHUH
BEI[ECTBA, XHMHUYECKOW CBA3M M 3aKOHOMEPHOCTSX MPOTEKAHUS PEaKIIHi,
paccMaTpuUBaeMbIX C TOYKU 3PCHHUS XUMHYECKOW KMHETUKH U TEPMOIMHAMUKHU.
Nzyuyenue nepuogudeckoro 3akoHa u Ilepumonnyueckodl cHUCTEMBl XUMHYECKUX
AJIIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MPECTABICHUSIX
O CTpOEHMM aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKU 3pEHHUS
HHEPreTUYECKUX U3MEHEHUI Mpu €€ 00pa30BaHUU U Pa3pyIIEHUH, a TAKKE C TOUKH
3peHuss MEeXaHu3MOB e€ oOpa3oBaHusi. M3ydeHuWe THUIOB peaKIMil JOMOJIHAETCS
dbopMupoBaHUEM TpEACTaBICHUN 00 DIEKTPOXMMHYECKUX TIpolieccax u
AIIEKTPOJIN3E PACIUIABOB M PACTBOPOB BElIECTB. B Kypce opraHndeckoi XUMUM Npu
PAaCCMOTPEHUN PEaKIMOHHOM CHOCOOHOCTH COEIUMHEHUN yhemsieTcsi o0coloe
BHUMaHHUE BOIPOCaM 00 3JIEKTPOHHBIX d(deKTax, 0 B3aUMHOM BIIUSSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIUil.

Oco0oe 3HaueHNEe UMEET TO, YTO Ha COJIEPIKAHKE KYPCOB XUMUU YTIIYOJIEHHOTO
YPOBHS U3yUEHHUS JIJIsl KIIACCOB OMPEACIEHHOTO Mpod st (TJIaBHBIM 00pa30M Ha UX
CTPYKTYpY M XapakTep JJOIMOJHEHWH K OOIIeH cucTeMe NPEeJIMETHBIX 3HAHHH)
OKa3bIBAIOT BIIMSIHUE CMEXHBbIE MpeaMeTsl. Tak, Hampumep, B COJIEpXKAHUU
mpeaMeTa i KIACCOB XUMUKO-(u3ndeckoro npoduist 60ibinoe 3HadYeHUuEe OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumun. [Ipu nzydennn npeamera
B JAHHOM CJy4yae akleHT OyJeT clellaH Ha OOIIMHOCTb METOJOB IO3HaHWS,
OOITHOCTH 3aKOHOB Y TEOPHH B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIAPHAS TEOPHS
(MonekyIspHasi Teopusi B PU3HKE), 3aKOHBI COXPAHEHUSI MACChl U IHEPTUH, 3aKOHBI
TEPMOJUHAMHUKH, FJIEKTPOJIN3a, IPEJACTABICHHS O CTPOCHUH BEILIECTB U APYTOeE.

B T0 Xe BpemMs B colepkaHUU TpeaMera g KIAcCOB XUMHUKO-
Oouosiornueckoro npoduisis OOIbIINN yACHbHBIM BeC OyAeT UMETh OpraHuYecKas
xumusi. B 3ToM ciydae npeocTaBiseTcs BO3MOXKHOCTD 715l 00Jiee 00CTOSITENILHOTO



pacCMOTPEHUS XUMUYECKON OpraHu3alliy KIETKU KaKk OMOJIOTHUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOHST, K TNPHUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUTIA]IBI, O€IKU, YIJIEBObl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3Tom 3HaHUA O
COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BELIECTB
CIIy>aT OCHOBOHW ISl M3Y4YEHHUsS! CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHUS,
MUILIEBAPEHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
0O0IIIeHaYYHBIX METOJ/IOB MO3HAHMS U OTBITA MPAKTUYECKOTO MPUMEHEHHUS HAyUYHBIX
3HAHUW M3yYCHHE TMpeaMeTa «XHUMUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMeTaMHu, BXOISIIMMH B COCTaB
npeaMeTHbIX oOmnactelt «EcTecTBeHHO-HayuHble MpeaMeTh», «MaremaTuka u
uHpopmaTuka» U «Pycckuii S3bIK U IUTEpATypay.

[Tpu u3ydyeHuun yueoHoro npeamMera « XuMus Ha yriayOoJIEHHOM ypOBHE TakKe,
KaK Ha ypOBHE OCHOBHOI'O M CpeJlHero oo1iero oopazoBanus (Ha 6a30BOM ypoBHE),
3a/1a4eil TMEePBOCTEIICHHOW 3HAYUMOCTH SBIAETCS (POPMHUPOBAHHUE OCHOB HAYKH
XUMUHU KaK 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MMPAKTUYECKON JICSITEIIHHOCTH
YeJI0BEKa U OJJHOr0 U3 KOMIIOHEHTOB MUPOBOU KYyJIbTYphI. Pelienue 3Toi 3a1aun Ha
yriayOia€HHOM YypOBHE M3yUEHHS NpeIMeTa MPEeIoyiaraeT pealu3aluio TaKuX
1eJjiel, Kak:

e (opmupoBaHue mnpeaCTaBIEHUN: O MaTepUaIbHOM €JIMHCTBE MHpA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOLBI, O MECTE XUMHUHU B
CHUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obOecredyeHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMUIIECBON 0€30MMacHOCTH, B Pa3BUTHUHU
MEIMIMHBI, CO3JaHUU HOBBIX MAaT€PUAJIOB, HOBBIX HCTOYHUKOB JHEPIUHU, B
o0ecreueHnu palMoOHAIBHOTO MPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUHU
MUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKA, a TaKXKe 3KOJIOTUYECKHU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MIPUPOTHON CpeIe;

e OCBOCHHE CHUCTEMBbl 3HAaHWH, JIEKAUIMX B OCHOBE XUMHYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPDHOM,  HAAMOJEKYJISIPHOM, O  TEPMOJAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHWS XMMHUYECKUX PEaKUuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX M AUCHEPCHBIX CHCTEMAX, 00 00Iux
HAaYYHBIX IPUHIUIIAX XUMHYECKOTO TPOU3BOACTBA;

e (QopmupoBanue y oOyyJaromuxcs OCO3HAHHOTO MMOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHUYECKUX 3HAHUM ISl OOBSCHEHHS
KIIFOUEBBIX M€ U mpoOJieM COBPEMEHHOW XHUMHH, JJisi OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOUIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPAMOTHOTO pEIIeHUsl MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJu3a M OIIEHKH C MO3UIIMKI IKOJOTHUECKON 0€30MacHOCTH MOCIIEICTBU I
OBITOBOM M MPOU3BOACTBEHHON JEATEILHOCTH YEJIOBEKa, CBA3aHHOW C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MIEPEPaOOTKOM BEIIECTB;

e yIIyOJICHUE NMPEICTABICHUIN O HAYUYHBIX METO/IaX MTO3HAHUS, HEOOXOUMBIX
JUIST TIPUOOpETeHUsT YMEHUW OpUEHTUPOBATHCS B MHUpPE BEIIECTB U
OOBSICHEHUST XUMHYECKUX SIBJICHUM, HMMEIONUX MECTO B TMPHUPOJE, B
MPAKTUYECKOU JCSATEILHOCTH U TTOBCETHEBHOM KU3HU.

B mnnanme peanuzanuu TEpBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIINUX
GYHKIMN 11EJIOCTHOW CHUCTEMBI CPEJHEro OO0IIero oOpa3oBaHMs MPU H3YUYCHUU
npeaMera «XuUMHs» Ha  yrAOyOJIEHHOM ypOBHE OCOOYIO  aKTyaJlbHOCTh
npuoOpeTaroT TaKue 1eJId U 3a7a49H, KaK:

e BOCHHUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOIBI,
YBXEHUSI K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIATHBIX HMCCIIEIOBAaHUN B XUMHH, (POPMUpPOBAHHE MHUPOBO33PECHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU;

e pa3BUTHE MOTHUBAIIMM K OOYYEHWIO M TIO3HAHUIO, CIOCOOHOCTEH K
CAaMOKOHTPOJIKO M CaMOBOCIIUTAHMIO  HAa  OCHOBE  YCBOCHMS
0011e4YeI0BEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEIJIEKTYaJbHBIX U TBOPUYECKUX
CrocoOHOCTEeH OOyJarommxcs, (GOpMHPOBAaHHE Y HHUX CO3HATCIHHOTO
OTHOIICHHUS] K CaMOOOpa30BaHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCTICIITHOW TTPO¢)eCCUOHATBHON M OOIIECTBEHHOU JeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbIO M TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHne yMEHUW W HABBIKOB Pa3yMHOI'O IMPUPOOTOIb30BAHMUS,
Pa3BHUTHE DKOJIOTHUECKON KYIbTYpPbl, IPHOOPETEHHE OIbITa OOMIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKON IEATEIBHOCTH.

OO6muiee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJISl U3YYCHHUS] XUMUU Ha yriTyOJIeHHOM
YpOBHE cpeJiHero obmiero oopa3zoBanus, coctabisieT 340 gacos: B 10 kmacce — 170
yacoB (5 yacoB B Hezelnto), B 11 kiacce — 170 vacoB (5 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

[Ipenmer u 3HaYEHUE OPraHUYECKON XUMUHU, IPEICTABIEHNE O MHOT000pa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aToMa YIJIepoJa. XMMHUYECKas CBS3b B
OpraHUYeCcKUX COeANMHEHUSX. TUIBI THOPUIN3AIIMY AaTOMHBIX OpOUTANIel yriaepoa.
Mexanu3zMbl  00pa3oBaHUsl KOBaJEHTHOM cCBsi3M (OOMEHHBIH UM JIOHOPHO-
aKIenTopHbIi). TUIMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, ©- U T-CBS3U.
OnunapHas, nBOMHAsE U TpouHas cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKYJax
opranndeckux BemectB. [loHsTue o cBOOOAHOM pajukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust crpoeHuss opraHnyeckux coeauHeHuii A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJEKYJ. 3HAUYEHUE TEOPUHU CTPOECHUS
OpraHMYecKUX CcoeAuHEHUN. MomnekynspHble W  CTPYKTYpHbIE (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetrHas. WM3omepus. Buuabl H30MepuHM: CTPYKTypHas, HNpPOCTPAHCTBEHHAS.
OnexTpoHHbIe 3P HEKTH B MOJIEKYJIaX OPraHMYECKUX COSTUHEHUHN (MHYKTUBHBIN U
Me30MEPHBINA 3P EKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHATHe O
dbynkimonanbHo rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKJaTypa opranudeckux coeauHeHui (IUPAC) u TpuBumanbHbIe Ha3BaHUS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIacCU(UKAIUS OpraHUYeCKUX peaknui. OKUCIUTEITHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIbHBIE METOAbl HM3yYEHHs] BEIIECTB M HUX MpEeBpalllCHH:
03HAaKOMJICHHE ¢ 00pa3laMy OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha X OCHOBE,
OMBITHl MO MPEBPAIICHUI0 OPTraHUYECKUX BELIESCTB MPU HarpeBaHuM (ILJIABJICHHUE,
oOyTrIuBaHWE W TOPEHHE), KOHCTPYHMPOBAHHME MOJIEICH MOJIEKYJ OpPTraHUYECKUX
BEILIECTB.

YriieBogopoasbl.

Ankanbl. ['omoniorudyeckuil psa ankaHoB, oOuias GgopMmyrna, HOMEHKIATYpa U
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN aJKaHOB, SP°-
rudpuan3anus aTOMHBIX OpOUTase yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMUYECKNE CBOWCTBA AaJKAHOB: pEAKLIMU 3aMEIICHUS, W30MEpHU3alNH,
NETUIPUPOBAHMS, LIUKIIW3ALNHY, IUPOIU3a, KPEKUHTa, ropenus. [Ipeacrasnenue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMS U XUMUYECKUX CBOMCTB MaIbIX (IUKIIOMPOTMAH, IUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IuKII0aakaHoB. CrocoObl MOTyUYeHHS U TPUMEHEHHE
LMKJIOAJTKaHOB.

Ankenbl. ['omonornueckuil psaj amkeHoB, oOmas (opmysa, HOMEHKIATYpA.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3aLHS
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3U. CTPYKTypHasi U Te€oMeTpuueckas
(tuc-Tpanc-) nzomepus. Ousnyueckue CBOMCTBA aTKEHOB. XMMHYECKUE CBOMCTBA:
peaKuUy TPUCOEAUHEHUS, 3aMEUICHUS B (-TIOJIO)KCHUE TPU JBOMHOM CBS3H,
nonuMepuszanuu U okucinenus. [Ipasuno MapkoBHrukoBa. KauecTBeHHBbIE peakiuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHBIE, U30JIUPOBAHHBIC,
Kymynuposanusie). OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHUS U XMMHYECKUX CBONCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonmumepusanus conpsKEHHbIX
nueHoB. CriocoObl MOTyYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psaja alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuan3anus aTOMHBIX opOuTaneid yriepona. dusnyeckue CBOWCTBA aJTKHHOB.
XHUMHUYECKHUE CBOMCTBA: PEAKI[UU TPUCOEANHEHUS, TUMEPU3ALUNA U TPUMEPHU3ALUHY,
OKHCJIEeHUs. KUCITIOTHBIE CBOMCTBA AIKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakiuu Ha TPOHHYIO CBA3b. CroCcOObI MOMyYeHUs U MIPUMEHEHUE
AJIKWHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['OoMONOrMyYecKkuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH30i1a. DU3HMYECKHE CBOMCTBA apeHOB. XHWMHYCCKHC
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEIICHUS] B OCH30JIbHOM KOJIbIE U
YIJIEBOAOPOJIHOM paJMKalie, PEAKUUU IPUCOCIUHEHUS, OKHCIEHHE TOMOJOTOB
oensona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbHOM KOJIbIIE HAa TMPUMEpPE AaNKWIBHBIX PAIUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrocoObl MOTy4eHUS U
MIPUMEHEHHUE apOMATUYECKHUX YIIIEBOAOPOIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsAHbIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TePMUYECKUM, KATAIUTUYECKUM), pUPOPMUHT, MUPOJIU3.
[TponykThl nepepaboTKku HEPTH, UX TPUMEHEHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEXKY Pa3IUYHBIMU KJIACCaMU YTIIEBOOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJIOPOIOB. Peakiuu
3aMeleHrs TajoreHa Ha THUAPOKCOTPYIIly, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOr€HAIKAHOB C MAarHUEM W IIUHKOM.
[Tonsitue 0 METaJIJIOOPTaHUYECKUX COCTMHEHUSX. HcnonwzoBanue
raJIOTeHIPON3BOIHBIX YTJEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOUCTB YTJIEBOJOPOJIOB (PACTBOPUMOCTD), KaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KJIAcCOB (0oOeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHaTa Kajausi, B3aUMOJCHCTBHME alleTHJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYyKEHUE
yriepojia ¥ BOJAOPO/ia B OPraHMUECKUX BEIIECTBAX, MOJYyYCHUE TUIICHA U U3yYCHHUE
€ro CBOWMCTB, O3HaKOMJIeHUE ¢ KoyuiekuusimMu «Hed1b» u «Yromnby, ¢ oOpazuamu
IJIaCTMAcC, KaydyyKOB U PE3WHBI, MOJEIMPOBAHUE MOJIEKYJI YIJIEBOJOPOJOB H
raJjOreHIPOU3BOIHBIX YTIEBOJOPOIOB.

Kuciopoaconep:kanue oprann4ecKue coeIMHEHHUA.

[IpenenvHble opHOaTOMHBIE CcHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
METaHoJa M 9TaHojia). ['oMojoruueckui psa, obmas dopmyna, H30MepuHs,
HOMEHKJIaTypa U kinaccudukanus. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOAHBIE CBSI3M MEXKIAYy MOJIEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalid, OKHCIICHHUS,
B3aUMOJICMCTBUE C  OpPraHUYECKUMU W  HEOPraHUYECKUMH  KHUCJIOTAMHU.
KauecTBeHHas peakuns Ha OJJHOATOMHBIE CIUPTHL. JIelicTBHME ATaHOJA U METaHOJIa
Ha opranm3Mm uenoBeka. CrmocoObl TOMyYeHHsS W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢upsl, HOMEHKIAaTypa U n3oMepus. OcoOeHHOCTH (HU3UYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHble CHUPTHI — ASTUIEHIVIMKONb W TIULEpUH. DuU3nueckue Hu
XUMHUYECKHE CBOMCTBA: peaKIMU 3aMEIIEHU S, B3aUMOJICUCTBUE C OPraHUYECKUMHU U
HEOPraHMYECKUMH KHUCIIOTaMH, KAU€CTBEHHAs peaKlisi HA MHOTOAaTOMHBIE CITIUPTHI.
[IpencraBnenne 0 MEXaHU3ME peaKIuil HyKIeoPpUILHOTO 3aMelieHus. JleiicTBue Ha
opraHusM uyenoBeka. CriocoObl MOTyYeHHs] K TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKY/Ibl, B3aUMHOE BIUSHHE THAPOKCOTPYIIbl U
O0eH30pHOTO sifpa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (enona. KauectBeHHble peakuuu Ha (eHos. TokcuyHOCTh ¢eHona.
CrnocoObl nosrydyeHus u npumenenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — adbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['OMONOrHYecKue psjibl allbJIETU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepus U HOMEHKJIaTypa. DU3MUECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XUMUYECKUE CBOMCTBA alIbJIETUI0B U KETOHOB: PEAKIIMU IPUCOETNHECHUS.
OkucieHue anbJIeru0B, KAYECTBEHHbIC peakiuuu Ha anbaerujbl. CrocoObl
MOJIYYEHUSI U IPUMEHEHUE alIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. dusnyeckre CBONCTBA
OJTHOOCHOBHBIX TPEIEIbHBIX KapOOHOBBIX KUCIOT. BOAOpOAHBIE CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKHUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIMd C Y4aCTHEM YTJIEBOJOPOTHOIO paauKaa.
OcCOoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O TMPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHUCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeiacTaBuTenu BBICIIUX
KapOOHOBBIX KHCIIOT: CT€apUHOBAs, NAJIbMUTHHOBAs, OJICMHOBAS, JUHO/E8AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['omonoruueckuit psia, obmas dopmyrna, HU30Mepus U
HOMEHKJIaTypa. DPu3nueckue M XUMHUUYECKUE CBOMCTBA: THUIPOJIM3 B KHUCION H
IEIIOYHOU CpEIE.

Kupsi. CtpoeHue, puznueckue U XUMHUECKHE CBOMCTBA KUPOB: THAPOIIN3 B
KHUCIION M 1IesIouHoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIM BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mast xapaktepucTuka yrieBonoB. Knaccudukanus yrieBoaos (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudosa. Ousndeckue CBOWCTBA M HaXOXIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AIbAETUIHON
TPYyII, CHUPTOBOE M MOJOYHOKHUCIOE Opokenue. [IpuMeHeHUE TIIIOKO3bI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajlbTo3a U
JmakTo3a. BocctaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasl. [ uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuapl: kpaxman,
JIMKOTeH W 1esunosio3a. CTpoeHHe MAakpOMOJEKYJ KpaxMasa, TJIMKOTeHa H
HEJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M UEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmala: TMApPOJN3, KAYECTBEHHAs peaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJIN3, MoiydyeHue 3(upoB 1eswnonosbl. [lonstue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTANIbHBIE METOJbl HW3Y4Y€HHUS BEIIECTB M HUX MPEBPAIICHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJIEHUE ATWJIOBOI'O CIUPTA B alNbJACTHUJ HAa PACKAIEHHOW MENHOW IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO MCIOJIb30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakius runepuHa ¢ THIAPOKCUIOM
meau(ll), xumMuueckre cBoicTBa pacTBOpa YKCYCHOM KHCIOTBI, B3aUMOJIEUCTBHE
pacTBopa 1roKo3sI ¢ Tuapokcuaom meau(ll), B3aumoneiicTBre kpaxmana ¢ HOA0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3amad 1o Temam «Crnuptel U (EHOJBDY,
«Kap6oHoBbie KUCTOThI. CIOKHBIE A(UPBD».

A30Tco/iep:Kalnue OpraHudecKue coeIMHeHus.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anudpaTUuecKue W apOMATHYECKHE, IEPBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue moiekyin, obmas dopmysa, U30MEpHsi, HOMEHKIATypa U (PU3NYECKHE
cBolcTBa. XMMHUYECKOE CBOWMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIC CBOMWCTBA,
ATKAJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuiaMMOHUS.

AHUIMH — IPeICTaBUTENb aMUHOB apOMaTU4decKoro psjia. CTpoeHue aHuiInHa.
B3aumHoe BiusHHE Tpynm aToMOB B MoJsiekyle aHwiuHa. OcoOeHHOCTH
XUMHYECKUX CBOMCTB aHwinHA. KauecTBeHHblEe peakiuu Ha aHuiauH. CrocoOsbl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyeHue aHwiIMHA U3
HUTPOOEH30I1A.

AmunokucnoTsl. Homenkmnarypa u uzomepus. OTaenbHbIE TPEICTABUTENH O
AMUHOKHUCJIOT: TJWIWH, aJaHuH. @Ou3Wyeckue CBOWCTBA AMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUM, peaklusl TOJUKOHJCHCAIUA, O0pa3oBaHUE MENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kak mpuponnble monumepsl. llepBuyHas, BTOpUYHAs U TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OENKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHbIE PEAKIINKU Ha OEJIKU.

OKCIEpUMEHTAJIbHBIE METOAbl HU3YUYEHHUsI BEIIECTB M HUX MPEBPAILCHUI:
pacTBopeHUe O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpHU HArpeBaHUU, IBETHbHIC
peaknuu Ha O€NKH, pelmIeHWe OKCICPUMEHTAJIbHBIX 33Jad 10 TeMaM
«A30TcoepKalllie OPraHnuecKue CoeJMHEeHUs» U «Pacrno3HaBaHue OpraHuYeCcKux
COEMHECHUI.

BricokomoliekyJIIpHbIE COeIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJICKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpU3AlUU, CPEIHSST MOJICKYIsIpHas



Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSIPHBIX COCAUHEHUU —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Mmatepuanbl. I[lmactmacchl (MOJUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJTUCTUPOJ, TMOJTUMETUIMETAKpWIaT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToMephI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KaydyKd
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KallpOH U JIaBCaH).

[Tonmumepsr CIEeUAILHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIEKTPOTPOBOJIAIINE MTOTUMEPHI, OMOpasiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
TJIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxxnenue MonekynspHONH (QOpMyNbl OPraHMYECKOro COEIMHEHUS IO
MacCOBBIM JIOJISIM AJIEMEHTOB, BXOAIINX B €r0 COCTaB, HAX0KICHUE MOJIEKYJIIPHON
(bopMyIIBI OPraHUYECKOTr0 COeIMHEHUs 10 Macce (00BEMY) MPOAYKTOB CTOPAHHSL, TIO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUMU W/ MW HCXOJIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (DOPMYJbI OpraHMYEcKOTo BeIllecTBa Ha
OCHOBE €TI0 XMMHUYECKHUX CBOWCTB WJIM CIIOCOOOB TOJYYEHHUS, OMPEICICHUE TOIU
BBIX0/Ia MPOAYKTA PEAKLIHH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS UYepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHITHH, MNPUHATHIX B OTIEIBHBIX MpPEIMETaxX
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHalIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHNe, HN3MEpEHHE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
AHEPreTUYECKU ypOBEHb, BEUIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorus: xierka, opraHu3M, OJKocucTtema, Ouocdepa, MeTadboaU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUN NHUTaHUSA, OpPOXKEHUE,
dboTOCUHTE3, HbIXaHUE, OENIKH, YIJIEBOJbI, KUPbl, HYKICHMHOBBIE KHCIIOTHI,
(bepMeHTHI.



['eorpadus: nose3Hble UCKOMAEMBbIE, TOILIUBO.

TexHOomorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PALMOHAIBHOTO IHTaHUS,
MOIOIIIAE CPENICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

Nudpopmanus o BY3ax r. Camapa u npodeccusix, CBI3aHHBIX C MPEIMETOM
«XuMUS»

11 KVIACC

OBILIAS N HEOPTAHUYECKAS XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCJIAa. DHEPreTUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIeCKUX JIEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM — OpOMTAISIM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEeKTPOOTPULATEIBHOCTb.

[lepuognueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.. Menneneera. CBsA3b mepuoAuYecKoro 3akoHa M llepmoamdeckoil cucTeMbl
XUMUYECKUX DJJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTHIX U CJIOKHBIX BEUIECTB M0 TPYyIIaM U liepuogaM. 3HaueHUE NEPUOINUECKOTO
3akoHa J[.11. Menneneesa.

XuMHu4ueckass CBS3b. BuJbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JiInHA CBsI3U. [[0aspHOCTD, HANPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJEHTHOW cBsA3U. KparHele cBsA3u. BonoponHas CBs3b.
MexXMOoNeKyIsIpHbIE B3AUMOICHUCTBUS.

BasieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYCHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  THIIbI
KPUCTAJUTUYECKUX PEHIETOK (CTPYKTYP) U CBOICTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pacTBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILIEHTpauus. HacellienHbie u
HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTanioruaparsi.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUANIbHbBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHWYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAHEHMS] MAacCChl BEIIECTB; 3aKOH COXPAHCHUS U IMPEBPALLICHUSA
SHEPIUM MPU XUMHUYECKUX peakiusax. TermnoBbie 3PGheKThl XUMHUUYECKUX PEaKIIHi.
TepMoOXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIC peakIui. XUMHUeckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponutnyeckas aucconuarus. CwibHbie U ClIa0ble DJICKTPOJIMTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHTpasbHas,
menounas. Bomoponueiii mokazatens (PH) pactBopa. I'maponus comneii. Peakiuu
HOHHOT'0 OOMECHA.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakiuu.  CTeneHb  OKHUCIICHMUS.
Okucnurelb W BOCCTAaHOBHUTENb. IIpoliecchl OKHUCIEHUS U BOCCTaHOBIICHMUSI.
Baxneimmue OKUCIUTENIM W BOCCTAaHOBUTENW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACINIABOB BEIIECTB.

DKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpPOAa B MNPHUCYTCTBUM KaTalu3aTopa, MOJACIU
KPUCTAJUTMICCKUX PEIIETOK, TPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TUUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
pPaBHOBECHS.

Heopranuueckasi XuMus.

[Tonmoxxenne HemeTamioB B [leproaudeckoi cucTteMe XUMUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa U 0OCOOCHHOCTH CTPOSHHUS MX aToMOB. Du3nWyecKue CBOWCTBA
HEMETAIIOB. AJUIOTPOIIHS HEMETAUIOB (Ha IpUMeEpe KUCIIopoa, cepbl, hochopa n
yIJIEpOJIa).

Bomopon. Ilomydyenue, ¢u3mdeckne W XHMHYCCKHE CBOMCTBA: PEaKIMU C
METaJlJIaMU U HEMETaJlIlaMH, BOCCTAHOBUTEJbHBIE CBOMCTBA. [ mapuabl. TOIIMBHBIE
3JIEMEHTBHI.

l'anorensl. HaxoxxneHue B mpupojie, COCOOBI MONy4deHUS, (GU3NUECKHE U
XUMHUYECKHE CBOMCTBA. ['aloreHOBOIOPOABI. BakHeWIne KUCIOPOACOAEPKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIE M MPOMBIIUICHHBIE CIIOCOOBI MOJYUYCHUS
rajoreHoB. [[pyMeHeHne TajJOreHOB U UX COEUHEHHUI.



Kucnopona, o3on. JlaGopaTopHble UM MPOMBINUICHHBIE CHOCOOBI MOJY4YCHUS
Kkuciopona. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpOJa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MONy4eHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepbi(V1). CepHuctas u cepHasi KUCIOTHI U UX coi. OCOOCHHOCTH CBOMCTB CEPHOM
KUCHOTHL. IIpuMeHnenue cepsl U €€ COe TMHEHUN.

Azor. Haxoxnenue B TpupoJie, CIOCOOBI ToJNy4deHUs, (uznueckue u
XUMUYECKHe CBOMCTBA. AMMUaK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMoydeHus, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [Ipumenenue Qocdopa u ero coegunenuir. DochopHbie
yI0OpeHUs.

Yrnepon, HaxoXJaeHWEe B OpUPOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
duznyeckue W XHMMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraeponaa(ll), okcua yrimeponma(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKku. [IprMeHeHne MpOoCThIX BEIIECTB, 0OPa30BaHHBIX YIIEPOIOM, U €ro
COEeIMHEHUH.

Kpemnuii. HaxoxaeHue B mpupojie, CIOCOOBI TMOJy4YeHHUS, (PU3HUECKUE H
xumuyeckue cporictBa. Oxcun kpemHusA(lV), kpeMHHeBas KUCIOTAa, CUIIUKATHI.
[IpumeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune metaiuioB B Ileproanueckor cUCTEME XMMUYECKUAX JIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX O00JOYEeK aToMOB MeTauioB. OOrmme
¢usnueckre cBoicTBa MeTaioB. [IpuMeHeHHe MeTalioB B OBITY UM TEXHUKE.
CmiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud MeTtawioB.  OOmue  crocoObl

MOJy4EHUS METaJIOB: TUAPOMETAILTYPIHS, MAPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOppO3UH.

O6mrast xapakrtepuctuka meTawioB |A-rpynmsr [lepuognueckoit cUCTEMBI
XUMHUYECKUX deMeHToB. Hatpuii u kanwmii: monydeHue, pu3nIecKne U XUMUIECKUE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mas xapakrepuctuka MeTtaiioB |lIA-rpynnel [lepuoandeckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuili M Kaublui: moJiydyeHue, (QPU3NYecKue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAHEHMUSI.



ATIOMUHUH: TIOTydeHue, GU3nyeckue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTaioB moOouHblx noarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

Ou3NYECKue U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guxpoMartbl, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonyueHne u npuMeHeHUe Xpoma.

Ou3nyYecKkue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranna(VI) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuasl u conu xeneza(ll) u xenesa(lll). [lonydenne u npumMeHeHne xenesa u
€ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHenui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

Huuk: monydyeHue, (U3MUECKHE U XHMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUIPOKCH/IA [IUHKA, THIPOKCOKOMILIEKCHI IMHKA. [Ipumenenne
UHKa ¥ €r0 COEIUHEHHI.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepwl, Qocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamiel W CIUIaBbl», B3aUMOJECHCTBUE
[IEJIOYHBIX U IIETOYHO3EMEIBbHBIX METAUIOB C BOJOW (BO3MOKHO HMCIOJIb30BaHUE
BUJIEOMATEpUaIOB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
M KaTHOHBbl METAJUIOB, B3aMMOJCHCTBUE THAPOKCHUIOB AJTIOMUHUS U LUHKA C
pacTBOpamMu KHUCJIOT U IIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 33Ja4 [0 TeMaM
«anorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XHMHUSA U KU3Hb.

Ponp xuMuu B o0ecrnieueHN yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
0 HAay4YHBIX METOJAX MO3HAHUSA U METOAOJIOTHUM HAYYHOTO HccienoBanus. Hayuneie
MPUHIUIIBI OPraHU3aUA XUMHYECKOTO MPOU3BOJICTBA. [IpoMBIITIEHHBIE CTTOCOOBI
MOJIyYEHHUs Ba)KHEWIIMX BelleCTB (Ha MpUMepe MPOM3BOJICTBA aMMHUAKa, CEPHOM
KHUCJIOThI, MeTaHoJa). [IpoMbllieHHbIe CIOCOOBI MOTYYEHUsI METAJIJIOB U CIUIABOB.
XHUMUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEABl U €ro NocueaAcTBUs. Poiap xumun B
00€CIIeYeHNH dHEePreTUUeCKO 0€30MacHOCTH.

Xumusg © 310poBbe uenmoBeka. JlekapcTtBeHHble cpenctBa. IIpaBuna
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poiab XuMuu B pa3BUTUHA MEIULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J00aBku. Poiap xumuu B
obOecrieueHUu NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0€301acCHOI0 UCIIOIL30BaHUs MPEMApaTOB OBITOBOM XMMHUU B TIOBCETHEBHOM KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHBbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKu, CTEKJIO, KE€paMmHKa.
Marepuansl a1 31eKTpoHUKH. HanoTeXHOI0THH.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEII[ECTBA, MacCe WM O0BEMY OJTHOTO U3 YUYACTBYIOIIUX B PEAKIIMHU BEIIECTB, MACChI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITU OHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIH OJTHO
W3 BEIIECTB JAaHO B BHJE pacTBopa C ONPEACIIEHHOW MAacCOBOM JIOJIEH
PAacCTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIU U MOJISIPHOM KOHLIEHTPAILIMU BEIIECTBA B
pacTBOpE, N0JIU BBIX0JA MPOAYKTa PEAKIUUA OT TEOPETUUECKU BO3ZMOXKHOTO.

MexXnpeaMeTHbIE CBA3U.

Peanuzanuss  MeXnpeaMETHBIX  CBsA3€dl Tpu  M3yYeHUH oOOmed
HEOpraHnueckoil xumuu B 11 Kiacce ocylIecTBISIETCS YEepe3 MCIOJIb30BaHUE KaK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK ¥ TOHSITHH, MPUHATHIX B OTIEIBHBIX
IpeaMeTax €CTECTBEHHO-HAYYHOI'O LUKJIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHATHUS: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCUUKaIs, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJEIb, MOJCIUPOBAHUE.

®dusuka: MaTepusi, MUKPOMUP, MAKPOMUD, ATOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIBI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUYECKHI YPOBEHB, BEIECTBO,
TeNno, 00BEM, arperaTHO€ COCTOSHHUE BEIIECTBA, HWACAIBbHBIN Ta3, (U3HUECKHE
BEJIMYMHBI, €AUHULIBI U3MEPEHUSI, CKOPOCTh, SJHEPTHS, Macca.

buonorus: knerka, opranusm, 3KocucTema, onocdepa, MeTaboInu3M, Makpo- U
MUKPOJJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKIEHHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U ITIOTOK SJHEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pecypcesl.

TexHonorus: XUMUYECKass MPOMBIIUIIEHHOCTb, METAJLUTYPTUS, CTPOUTEIIbHBIE
MaTepHuaibl, CEIbCKOXO35MUCTBEHHOE MPOU3BOJCTBO, IMHUIIEBAs MPOMBIILICHHOCTb,
dapmarieBTHUECKAS MIPOMBIIIEHHOCTb, MPOU3BOACTBO KOCMETHYECKUX
MPENnapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHAIOB, AJIECKTPOHHAA
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U U.



[Tonyyenue mnpodeccuit B CamMapcKoM TOCYAapCTBEHHOM MEIUIIMHCKOM
YHUBEPCUTETE.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMUWN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEIYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4YaromMMHCS POCCUMCKOM TpaKJaHCKOM MJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTA U CAMOONPEIEICHUIO; HAIMYNE MOTUBALIMM K
OoOy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; ClIOCOOHOCTh CTABUTD 1IEJTU U CTPOUTH
’KU3HEHHBIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AeSTEIbHOCTH.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHHUS MpeaMeTa «XUMHS» OTpPaXKaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIHbHOCTH
oOydJarmuxcs B Mpoliecce peajan3alud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 0053aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM IE€ATEIBHOCTH ITPU CO3JaHUN YUEOHBIX
MIPOEKTOB, PEIICHUHN YYEOHBIX U MIO3HABATEJIbHBIX 33124, BHIMOJIHEHUU XUMHYECKUX
SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTbI JPYTUX IPU aHAIU3€ PA3IMUHbIX BUJOB YUeOHOU IEATEIIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYECTBCHHON XMMUM;

YBOXEHUS] K MPOIECCY TBOpYECTBA B OOJACTH TEOPUHM U TMPAKTHUECKOIO
MPUJIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUIMTENbHBIX ~ HAONMIOEHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpECca U M03HABATEIbHBIX MOTUBOB B IIOJIYYEHHUH U MTOCIIEIYIOLIEM aHAJIN3E
MH(pOpMAaIH O IEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIOCOOHOCTU OIEHMBATh CUTYAIMH, CBA3AHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE TMOBEJCHUE M IMOCTYNKH CBOMX TOBApHIIECH ¢
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBHUI
MOCTYIIKOB;

4) popmMupoBaHHs KYJbTYPHI 310POBbS:

NMOHUMAHUSI I[EHHOCTEW 370poBOro U 0Oe3omacHOro o00pas3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE301MAacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU JCATEIHLHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO M  KOJUICKTUBHOTO
0€301acCHOT0 MOBEJACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHMSI TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUs );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYTHX BHIAX
NEeATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyAa U pe3ysibTaTaM TPYI0BOU EATEIIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHON TpaeKTOpUH
oOpa3oBanus, Oymymieil mpodeccun W peanu3aniil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUM, UHTEPECOB U
moTpeOHOCTEH O0IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIO0ATBHOTO XapakTepa SKOJOTMYECKUX MpoOjeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATIBHOU CPE/IbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHUS;



AKTUBHOI'O HENPUATUA JCUCTBUM, TMPUHOCAIIMX BpPEHN OKPYKAIOLIECH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANPUHUMACMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBHOMU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U 00IIIeCTBEHHOM PAKTUKHY;

NOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBaHUN PAIMOHAIBHOTO HAYyYHOT'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiIeHUs 00 OKPYKaroIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIeHUU NPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBUIN3ALMN: B €€ T'YMaHUCTHYECKON HANPABIEHHOCTHU U BayKHOM POJIHU B CO3/IaHUU
HOBOW 0a3pl MaTepUalbHON KYJIBTYpPbl, B pEHICHUH TJIOOAIBHBIX MpoOsIeM
YCTOMYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, IHEPTETHUECKOM, MUILEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTUM MEIUIMHBI, OOECIECYEHHH YCIOBUMN
YCIICIIIHOTO TPYJa 1 SKOJOTHYECKH KOM(MOPTHOM KM3HU KaXKIOT0 YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJOB
MO3HAHUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BATh
NoJydaeMble 3HaHUS JIJISl aHAIKM3a U OOBSICHEHUS SIBICHUN OKpPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U MMEIOIINXCS JAHHBIX C IEJIBIO MOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XWMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NESATETbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI



MeranpeMeTHbIE pe3ylbTaThl OCBOCHHS MPOrpPaMMBbl IO XUMHHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQYMMBbIE IS (bopmHpoBaHUs MHUPOBO33pEHUSI  OOyYaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAayyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIECTBO, SHEPTUs, SIBJICHHE,
MpolLece, CUCTeMa, HAYyYHbIA (paKT, MPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKIMOHAIBHON
IPaMOTHOCTH U COL[MATBHON KOMMIETEHIIMN 00yUYaroInXCs;
CIIOCOOHOCTb oOyuaromxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHUBEPCAIbHbIC YYCOHBIC
JNEUCTBUS B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIILHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecKHe AedCTBUS:

CaMOCTOATENLHO  (QOpMyNIHpOBaTH M aKTyallM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu AEATEIbHOCTH, 3ajaBasi IapaMeTpbl U KpPUTEPUU UX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AESITENBHOCTH C IOCTABICHHBIMU LIETISAMU;

UCIIOJIB30BAaTh NPU OCBOEHHWU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIJICJIATh XApaKTEpPHbIE NMPU3HAKU MOHSATUN M YCTAHABJIMBATh UX B3aHMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIUE TIOHATUS JIJISI OOBSICHEHUS! OTJEIBHBIX (DAKTOB U
SIBIICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CICICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTUUECKUE PpACCYKIEHUSI (MHAYKTUBHbBIC, JAEAYKTHUBHBIE, IO
aHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIUPOBATH BHIBOJIbI U 3AKIIOUCHHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIENH, MPEOOPA30BLIBATH MOJICJIbHBIC NMPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMU4ecKas (hopmyJsia, ypaBHEHHE XUMHUUYECKON peakinu
— MpPU PElICHUH Y4eOHBIX MO3HABATENBHBIX M MPAKTUUECKUX 3aj]ad, NPUMEHSTbH



Ha3BaHHbBIE MOJICJIbHBIC MPECTABICHUS JJIsI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIIeA0BaATEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEaKLHnii;

dbopMyITHUpOBATH LEJIH U 33/1a4d UCCIIEIOBAHMS, UCTIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITETbHO C(hOPMYJIUPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMSI U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIBHOTO TIUIAHWUPOBAHHUS MW TPOBEIACHUS
YUCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJO0OM
mpoliecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (HOpMYyJIHpPOBATh
0000ITIeHNs ¥ BBIBOJABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
JEATeNIbHOCTH, TMPOSBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PELIeHUs] TPAKTUUECKUX 3a1a4, IPUMEHEHUIO Pa3IUIHBIX METOJIOB
TTO3HAHMS.

3) paboTa ¢ unopmaumeii:

OPUECHTHPOBATLCA B PA3IUYHBIX HCTOYHMKAX HWHPOpManuu (HAy4IHO-
NOMyJIApHasl JUTepaTypa XUMHUYECKOTO COJIepkKaHWs, CIpPaBOYHBIE MMOCOOHS,
pecypcbl MHTEpHETA), aHATU3UPOBATh WH(POPMAITUIO PA3TUYHBIX BHJIOB U (GOpM
peACTaBICHUA, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEIPOTHBOPEUYHBOCTH;

dbopMyITHpOBaTh 3aNPOChl U MPUMEHITh PA3IUYHBIE METOJBI IIPH TIOWCKE U
orbope wmHpOpPMAIMK, HEOOXOAUMON IS BBIMIOJHCHHS YYEOHBIX 3aJad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMy  TIPEICTaBICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

MCTIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPHU padOTE ¢ XMMHUIECKOU
uH(pOpMaIMEeil: MPUMEHATh MEXKMPEeIMETHbIE ((DU3NYEeCKUEe W MaTeMaTHYEeCKHUE)
3HAKU ¥ CUMBOJIBI, (OPMYIIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TIAIHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIMPOCHI MO CYLIECTBY OOCYKa€MOM TEMBI B X0J1€ 1UAJI0ra U/WUiH
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJILHO BBIMIOJHEHUS TIPEAJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C IIPE3CHTAUMENd pPE3yJbTaTOB IO3HABATEIBHOM JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIETOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3alii y4eOHOTO MPOeKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM MPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAaHUS IO3UIUMKA B
X0/J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
NeSTENbHOCTh, ONpenesss e€ Leaud W 3aJauyd, KOHTPOJUPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuTM JEHUCTBUNA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M HCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
b (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIMAX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEIbHOCTA HAa OCHOBE CaMoOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeTHEero o0I1ero o0pa3oBaHus BKIFOYAIOT CrielIUUISCKUe IS
y4e0HOTO mpeaMeTa « XUMHUs» Hay4dHbIe 3HAHUS, YMEHHUS U CIIOCOOBI JEHCTBUM 11O
OCBOCHHUIO, HUHTEPIPETAIMHA U TPEOOPa30BAHUIO 3HAHUN, BUIBI JACATEIBHOCTU TIO
MOJIyYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4E€OHBIX
CUTyalusiX, a TAK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBI3aHHBIX C XUMHEN. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaThl MPEACTaBIEHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3ynabTaThl OCBOEHHSI Kypca «OpraHudeckas XuMUS»
OTPaXKaIoT:

c(hOpMUPOBAHHOCTb NPEACTABICHUM: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ poJiMi B OOECIEUYEHUU YCTONYMBOTO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3[JaHUM HOBBIX MaTEpHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPTHH, B oOecreyeHnun palMOHAILHOT O
MPUPOAOIIONB30BaHUSA, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YeJI0BEKa, a TAK)KE IKOJIOTMYeCKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO
U IIPUPOJHOM CpeLe;

BJIaQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATaIOIIUE MOHATUSA — XUMHUYECKHUI JIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aroMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTale, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTh, CTENIEHb OKHCIIECHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAbHAS
rpynna, pajgukain, CTpyKTypHble (GopMmysbl  (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHbIC), M30MEpUs CTPYKTypHass M MpPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbl, T'OMOJOTUYECKUA pANl, TOMOJOTH, YTIEBOAOPOIbI,
KUCTIOPO/I- U a30TCOJEpKallUe OpraHuYeCcCKUe COCAMHEHHS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BeniecTB A. M. ByTiepoBa, 3akoH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
M TpEeBpallleHus] HSHEPrUud MpPU XUMHYECKUX pPEaKlusax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3bIK XMMHUH, MHPOBO33DEHUYECKUE 3HAHUS, JEKalllhe B OCHOBE
NOHUMAaHUS MPUIYMHHOCTHU U CUCTEMHOCTH XUMHUUYECKHX SIBIICHUI; TTPEICTABIICHUS O
MEXaHM3Max XHUMHYECKUX PpEeaKIui, TEePMOJUHAMUYECKUX U KHUHETHUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUsl, O B3aMMHOM BIIMSIHUM ATOMOB U TPYIIIT aTOMOB B
MOJIEKyTaX (MHIYKTHUBHBIH U Me30oMepHbIH 3¢ ek, opueHTanTsl | u Il pona);
(akTONOTMYECKHE CBEIIEHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M 0€30MacHOM
UCIIOJIb30BAaHUM BaKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTENHHOCTH YEJIOBEKa, OOIIUX HAyYHBIX IPUHIIMITAX XUMHUYECKOTO IMTPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOIIA, TIepepadboTku HePTH);

c(hOpMHUPOBAHHOCTh YMEHUU: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSITHH,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJIi COCTABICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMM U PACKpPbIBATH UX CYIIHOCTD:
OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO OajaHca »JTUX peakiui, peakiuil HOHHOrO OOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3rOTaBIMBATh MOJEIIA MOJIEKYJl OpPraHMYECKUX BEUIECTB JJI WIUTFOCTPALIUU
UX XMMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHHUM: YCTAHABIMBATh MPUHAJIC)KHOCTh HU3YyUYEHHBIX
OpraHMYeCKUX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K OIpPEAeIEHHOMY
KJIacCy/Tpynne COCIWHEHHWH, J1aBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS AJI OTIEIbHBIX
MpeICTaBUTENEC OPraHUYECKUX BEIIECTB (3TWJIEH, alleTWIEH, TOJIYyOJ, TJIMLEPHUH,
ATWICHIJIMKONb, (eHoJ, (QopManbAerujl, aueTaidbIeru]], aleTOH, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAs, NATbMUTHHOBAS KUCIIOTHI,
INIMLMH, aJdaHuH, MajlbTo3a, (pPyKTO3a, aHWIMH, JTUBUHUJ, U30IPEH, XJOPOMPEH,
CTUPOJI U IpYTHeE);

c(OpPMHUPOBAHHOCTh yYMEHHUS ONPENEATh BHUJ XUMHUYECKOM CBA3UM B
OpraHMYeCKUX COEIUWHEHUAX (KOBaJieHTHAas M WOHHAas CBA3b, G- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TMOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa /st 00bsICHEHUS! 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS,

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTAaB, CTPOEHUE, PU3NYECKUE
U XUMUYECKHE CBOWCTBAa THUIIUYHBIX MPEACTABUTENEH Ppa3IMYHBIX KJIACCOB
OpraHUYECKUX BEUIECTB: AJIKAHOB, [IMKJIOAIKAHOB, aJIKEHOB, aJIKaNECHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOIOB, CIIMPTOB, albJIETHUAOB, KETOHOB, KapOOHOBBIX
KUCTIOT, TIPOCTBIX M CJOXKHBIX A(HUPOB, KUPOB, HUTPOCOCAMHEHUN U aMUHOB,
aMUHOKHUCJIOT, O€JKOB, yIrJIeBOAOB (MOHO-, JH- W  IIOJHCAXapuIoB),
WUIIOCTPUPOBaTh  TEHETUYECKYIO  CBSI3b  MEXAY  HUMU  ypaBHEHUAMH
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUHUl C MCHOJIB30BAHHEM CTPYKTYpPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh yMEHHS TOJATBEPX,AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTHU PEAKIIMOHHOM CIOCOOHOCTH OpraHMYECKUX COCTUHEHHUM OT
KpPaTHOCTH M THUIIA KOBAJICHTHOM CBA3M (G- U M-CBSA3M), B3AUMHOI'O BIIMSHUASA aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpPH30BaTh UCTOYHUKU YTIIEBOAOPOTHOTO
CBIpbs (HEPTH, MPUPOHBIN Ta3, YTOJIb), CIIOCOOKI €T0 MEePepadOTKH U MPAKTUIECKOE
NpUMEHEHHUE IPOAYKTOB IepepaboTKu;

c(OpMUPOBAHHOCTh BIAJCHHUS CHCTEMOIl 3HAHUN O €CTECTBEHHO-HAaYYHBIX
METO/IaX MO3HAHUS — HAOJIIOIEHUH, U3MEPEHUHU, MOJEIUPOBAHNUN, IKCIIEPUMEHTE
(pealbHOM U MBICIIEHHOM ) U YMEHUS MPUMEHSATH 3TU 3HAHUS;

c(OpMHPOBAHHOCTh YMEHHUSI IPUMEHATH OCHOBHBIE OIEPALIMU MBICIUTEIBHOM
NESATENbHOCTH — aHAJIM3 W CHHTE3, CpPaBHEHHE, O00O0OIIEHHE, CHCTEMATHU3ALUIO,



BBISIBJICHUE TIPUYHUHHO-CIICJCTBEHHBIX CBS3€H — ISl U3YYCHHS CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIUM;

c(hOpPMHUPOBAHHOCTh YMCHHI: BBISIBIISITH B3aUMOCBSI3b XUMHUUYECKUX 3HAHHUH C
MOHATUAMU W TIPEJCTABICHUSMH JPYTUX ©CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAaHHS CYIIHOCTH MaTepHAIBHOTO CIMHCTBA MUPA,
MCITOJIb30BaTh CHUCTEMHBIC 3HAHMS IO OPraHUYECKOW XUMHH I OOBSCHEHUS W
MIPOTHO3UPOBAHMS SBJICHUH, UMEIONUX €CTECTBCHHO-HAYYHYIO TIPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI : POBOJIUTH PACUETHI IO XUMHYSCKUM (popmyiaM
U YpaBHCHUSM XHMHYECKHX PEAKIMH C HMCIOJIb30BaHUEM (U3MYCCKUX BEITUYHH
(Macca, 00bEM Tra30B, KOJHMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYCCTBCHHOW CTOPOHBI: PAacy€Thl MO HAXOXKICHUIO XUMHUYECKOW (POpMYIIbI
BEIIECTBA 10 M3BECTHBIM MAaCCOBBIM JIOISM XUMHUYECKHUX JJIEMEHTOB, MPOYKTaM
CropaHwusi, TNIOTHOCTH Ta3000pa3HBIX BEIICCTB;

c(hOpMHPOBAHHOCTh YMCHHIA: MPOTHO3UPOBATh, AHAITM3UPOBATh U OIICHUBATH
C TO3WIMH  DKOJOTHYECKOM  0€30macHOCTH  IOCHEACTBHS ~ OBITOBOM W
IIPOM3BOJICTBEHHOW JIEATEILHOCTH YEIOBEKA, CBA3aHHOM ¢ MepepaboTKOM BEIICCTB,
UCIIOJIb30BaTh MOJTYYEHHbIE 3HAHUS JJIsl MPUHATHS TPAMOTHBIX PElIeHUN mpobiiem
B CUTYaIMsIX, CBI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TUIAHUPOBATH U IMPOBOJUTH
XUMHYECKUN OSKCHEpPUMEHT (MOJIydeHHEe U M3YYEeHHE CBOMCTB OpraHUYeCcKHX
BEIIECTB, KAUYECTBEHHBIC PEAKIUU YIJIEBOJOPOJOB pA3IUYHBIX KJIACCOB H
KHACTIOPOJICOJEPKAIUX OPTraHUYECKUX BEIIECTB, PEHICHHE SKCIEPUMEHTAIbHBIX
3a/lady 1O PAaClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMPaBUII
0e30rmacHOro OOpaIIeHuss ¢ BEIIeCTBAMU M JIA0OPAaTOPHBIM 00OPYIOBAHUEM,
dbopMynupoBaTh IENb WUCCIENOBAaHUA, TNPEJICTABIATh B pa3IU4YHON (dopme
PE3YNbTATHI IKCIIEPUMEHTA, AHATM3UPOBATH U OIEHUBATH UX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTH YMEHHIA:

cOOMI0IaTh MpaBUJIa IKOJOTHUYECKH IEJIECO00pPa3HOTO MOBEACHUS B OBITY H
TPYJOBOM NEATEIHLHOCTA B IEJISAX COXPAHEHUSI CBOETO 3J0POBbBS, OKPY KAIOIICH
MPUPOTHON CPEIbl U JOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO [EHCTBUS Ha KUBBIE OpPTaHU3MBI
ONPEICIEHHBIX OPraHMYECKUX BEMIECTB, MOHUMAas cMbIC nTokaszareis [1/1K;

aHAM3UPOBATH IETIECOO00PA3HOCTh MPUMEHEHHSI OPTaHMYECKHX BEIIECTB B
MIPOMBITINICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHSI PUCK-TIOJB3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBJIATH IICJICHANPABICHHBIN TONCK
XAMHYECKOW HH(POPMAIMH B PA3TMYHBIX UICTOUYHUKAX (HAydHAs U y9eOHO-HAydHAs
JTUTEepaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHATM3UPOBATh XUMUUYECKYIO0 HH(pOpMaIuto, mepepadbaTeiBaTh €€ 1 UCTIOIb30BaTh B
COOTBETCTBHH C ITOCTaBICHHON y4eOHOM 3a1aueil.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOeHUsSI Kypca «OOIass U HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHI MOPUPOJBI, O MECTE€ U 3HAYECHUHU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pa3BUTHA, B pEHIEHUU MPOOJEM HKOJOTHUUECKOM, SHEPreTUYECKOW W MHUIIEBOMU
0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JJaHUU HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U TPHUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarIIUE MOHSATHUS — XUMUYECKUM 3JIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
DJIGKTPOHHAss 0000YKa aroma, S-, P-, d-aToMHBIC OpOWTANHM, OCHOBHOEC H
BO30YXKIAEHHOE COCTOSHUS aToma, THOpUAM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BAJECHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb  OKHUCIJICHUS,
XUMHUYECKass CBi3b (KOBAJICHTHAsl, HWOHHAs, MeETANIMYecKas, BOJOPOJHAs),
KPUCTAJUTMYECKAsA PEIIETKA, XHUMHUYECKAash PEeaKIus, PacTBOpP, IJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOIAAINH,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHTENb, TEIUIOBOU 3(PdeKT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMUYECKON PEAKIINN, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUSI AIEKTPOJUTHUYECKON THUCCOLMALUM, MEPUOINYECCKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3AKOH COXPAHCHUS U
MPEBPALCHUS SHEPIUU MPU XUMHUYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEIIIECTB, 3aKOH JECUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUMN SI3BIK
XUMHWH, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAaHUS TPUUUHHOCTH
U CUCTEMHOCTH XUMHWYECKHUX SIBIICHUI; COBPEMEHHBIEC MPEJACTABICHUA O CTPOCHUU
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM W HAaJMOJIEKYJISIPHOM YPOBHSX;
MPEACTABJICHUS] O MEXAaHM3MaX XHMHUYECKUX PEAKUHUH, TEPMOJUHAMUYECKHX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX HMX MHPOTEKaHWs, O XWMHUYECKOM pPaBHOBECHH,
pacTBopax W JHCIIEPCHBIX CHCTeMaXx; (PAKTOJOTMYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUUYECKOM JMAEATEIbHOCTH 4YeIOBEKa, OOIIMX Hay4HBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHH: BBISBIISITh XapaKTEpHbIC MPU3HAKH TOHITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpMUPOBAHHOCThL YMEHHSI HUCIIOIb30BaTh XMUMHUYECKYI0 CHUMBOJUKY JIJIsi
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMHUUYECKHX  PpEaKIHi,
cucreMatnueckyio HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACNISITh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHUAX, BHUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBS3M W THUIA KPUCTAUIMUECKON pemeETKu, OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJTACCU(PUIITUPOBATH: HEOPTraHUYECKHE BEIIECTBA
M0 UX COCTaBY, XUMUYECKUE PEAKIIUU MO PA3TUYHBIM MMPU3HAKAM (YUCIIY U COCTaBY
pearupymroImx BeIIeCTB, TEIUIOBOMY 3(PdeKTy peakiuu, W3MEHEHHIO CTETeHEH
OKHCJICHUS DJIEMEHTOB, OOpPaTUMOCTH, YYaCTHIO KaTajiu3aropa U JApyrHe);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAaHUS W KPUTEPUU ISl KiaccuuKammu
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHPOBAHHOCTh YMEHHMSI PACKPBIBATH CMBICH MEPUOIMYECKOTo 3akoHa [l.
W. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYI0, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB [E€PBOrO—4YETBEPTOrO IEPUOJOB
[Tepunonnueckoii CHUCTEMEI J.. Menpeneena, HCTIOJIB3YSI MMOHSTHUS
«PHEPIreTUYECKHE YPOBHM», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE M BO30YXKIEHHOE HHEPreTUYECKHUE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
coequHeHMM 1o mnepuomaMm u rpynnaMm Ilepmommueckon cucremsr [l W
MenzeneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
AJICKTPOHHBIX 000JIOYCK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTH: OKHCIWUTEIHHO-
BOCCTAHOBUTENILHBIX PEAKIUA MOCPEACTBOM COCTABIICHUS BJEKTPOHHOIO OanaHca
ATUX peaklui; peakluuil MOHHOro OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAllIEHHBIX  HWOHHBIX  YpPAaBHEHWUW;  PpEAKUMM  THUIPOIU3A;  pEaKIul
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTL yYMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEAKIHN C Y4ETOM HMX JSHEPrETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEaklUu B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIEHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JIeKAIIME B OCHOBE MPOMBIIIJIEHHOTO TMOJYYE€HHUSI CEPHOW KHUCIOThI, aMMHaKa,
oOlllMe Hay4yHbIE TPUHIUNBI XUMUUYECKHUX IPOU3BOJICTB; I€J€CO00PA3HOCTh
NPUMEHEHMs] HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUSI COOTHOILLIECHUS] PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYyYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIOICHUE, HW3MEpPEHHEe, MOJISTUPOBaHUE,
AKCTIEPUMEHT (peaibHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS TIPU SKCIIEPUMEHTAILHOM MCCIIEIOBAHUHN BEILIECTB
U Ui OOBSICHCHHS XUMHYECKUX SBJICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPaKTUYECKOM AEATEIIbHOCTH YEJIOBEKA U B MOBCEHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
HNOHATUSAMHM U TIPEICTABICHUSIMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHUSI TMPOBOAUTH PACUYETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHUEHTPALUS;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00hEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMHM BEIIECCTB; TEIUIOBOro A(ddekTa
peaKIuyu; 3HAYCHHsS BOJOPOJHOrO IOKAa3aTeNsl pacTBOPOB KHUCIOT M IIEIOYEH C
W3BECTHOM CTEMEHBIO AMCCOIMAlMU; Macchl (00BEMa, KOMMYECTBA BEIIECTBA)
MPOAYKTA PEAKLMH, €CIU OJHO M3 MCXOJIHBIX BEIIECTB JaHO B BHUJAE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH PAacTBOPEHHOTO BEIISCTBA WIIM JTAHO B M3OBITKE
(MMeeT mpuMecH); JOJU BbIXO/a MPOAYKTa PEAKINK;, 00BEMHBIX OTHOIICHUH Ta30B;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  HMOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUECTBEHHOI0 COCTaBa HEOPTraHMYECKUX BEIIECTB, ONPENACICHUE
Cpeabpl pPAcTBOPOB BEIIECTB C MOMOIIBIO HWHIAWKATOPOB, H3YYECHUE BIUSHUSA
pa3nIuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamwsy» U «Hemertamne») ¢
coOJII0ICHUEM TpaBuil 0€30MaCHOr0 O0palieHus: ¢ BEUIECTBAMU U JIaDOpPaTOPHBIM
o0opynoBanueM, GopMyJIUpPOBATH LIE€Nb UCCIETOBAHUS, PEJICTABISTH B PA3TUYHOM
dbopme  pe3ynbTaThl  JIKCIEPUMEHTA, AaHAJIM3UPOBATh U  OIEHUBATh  HUX
JOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHHI: COOIIOATh MPABUIIA MOJb30BAHUS XUMUYECKON
nocynol u jabopaTOpHBIM 00OpyAOBaHUMEM, OOpalleHHUs C BeEIIeCTBAaMU B
COOTBETCTBUM C MHCTPYKIUSIMU [0 BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, YKOJIOTHYECKH II€JIECOO0PA3HOr0 IMOBEICHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHON
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, MOHUMAas cMbIca noka3arens [TK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UCTOYHUKAX (Hay4yHas ¥ yueOHO-Hay4dHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJTM3UPOBATH XUMUYECKYIO HHPOPMAIIKIO, TIepepadbaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOH 3a1aueil.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nesn 1. Teoperudyeckue 0oCHOBbI OPraHU4eCKOi XUMHUH
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOCHHUS OPTaHUYECKUX COeTMHEHUH A. M. 23 0 0
byrneposa
Hroro mo pazueny 23
Pasznesa 2. YriieBoaopoanbl
[IpenenbHbIE YrI€BOIOPOIbI — allKaHBI,
2.1 P - P 11 0 0
LUKIIOAJIKaHbI
HenpenenbHble yrieBoa0OPO/IbI: aJIKEHBI,
2.2 Pedt YHIEBOAOPOA 20 0 1
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0po/Ibl (apeHbI) 11 0 0
54 [IpupoaHble HCTOYHUKHU YTIIEBOJAOPOIOB U UX 3 0 0
' nepepaboTKa
2.5 ["anmoreHnpon3BoOIHbIE YIIIEBOIOPOIOB 7 1 0
Hroro no paszneny 52
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue coeIUHEHNs
3.1 Cruptsl. DeHon 15 0 2




KapOoHumbHBIE COCTUHEHUS: alIbJICTUIBI U
3.2 ketoHbl. Kap6oHoBbIe KUCIOTHI. ClIOKHBIE 19
a¢upsl. XKups
3.3 YrieBoas 10
Hroro no pazneny 44
Pasnen 4. A3oTcoaep:kaiye opraHuyeckue coeIMHeHus
4.1 AMHHBI. AMUHOKHUCIIOTEL. benku 37
Hroro mo pazueny 37

Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BricokoMoneKymsipHbIe COETMHEHUS 14
5.2 0
Hroro mo pazgeny 14
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11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuorueckasi cucTeMa XUMUYECKUX 9 0 0
anemenToB J. 1. Menaeneera
Crpoenue BemiectBa. MHOTOOOpasme
1.2 P P 11 1 0
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUU 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hemerans 60 3
2.2 Mertabl 44 2
Hroro mo pazaeny 104
Pa3pen 3. Xumus u ;Ku3HL
MeTo bl TTO3HAHUS B XUMUH. XAMUS U
3.1 27 0 0
KU3Hb
Hroro no paszneny 27

HazBanue MmoayJist

HazBanue MmoayJis
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IHOYPOYHOE IINIAHUPOBAHHUE
10 KVIACC

KosmyecTBo yacos DJIeKTpOHHbIe N poBbIe
Bcero o0pa3oBaTe/bHbIE PECYpPChI

Ne n/m Tema ypoka

1 [Ipeamer u 3HaUeHNE OPraHUYECKON XUMUHU. 1

[IprurHbl MHOrOOOpa3ust OpraHuYECcKuxX
COEIUHEHUI .

Pemenue 3a1ay Ha ycTaHOBIeHHE (popMyIt
YTJI€BOJAOPOIOB.

DJEeKTPOHHOE CTPOCHUE aToMa yriiepoa
4 (ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS). 1
BasieHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

XUMHUYECKas CBSI3b B OPraHUUECKHUX
coeMHEHUAX. MexaHn3Mbl 00pa30BaHMs
KOBAQJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsA3eH

Teopus cTpoeHHst OpraHU4ecKUX
coequnenuit A. M. byriepoBa

CtpyKTypHas Teopusi OpraHuYeCKUx
COEIUHEHNN

Bupl uzomepun: CTpyKTypHas,
8 MIPOCTPAHCTBEHHAA. DJIEKTPOHHBIE AP PEKTHI 1
B MOJIEKYJIaX OPTaHMYECKUX COCIUHEHHIA

OneKTpoHHBIE FPPEKTH B MOJIEKYJIAaX
OpPraHUYECKUX COEAUHEHUN

OCHOBHBIC KIIACCHI OpraHu4eCKux

10
COeMHEHUN . 'OMONI0ornyecKue pssl.




[IpencraBnenue o knaccuuKauu u

11 cucremaTtnyeckas Homenkiatypa (IUPAC)
OPraHUYECKUX BEIIECTB

12 Krnaccudukarus peakiuii B OpraHndecKoi
XUMHUU

13 OcoOeHHOCTH U KIaccuUKaius
OPraHWYECKUX PEaKIUN

14 OKHCIIMTEIBHO - BOCCTAHOBUTEIILHBIE
peaKkify B OPraHUYECKON XUMHUHU

15 Pemenue 3a1a4 v BBHITIOJIHEHHUE YITPAXKHEHUM
o teme OBP B oprannyeckoit XuMmuun

16 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TeME
AJIKaHBI: TOMOJIOTHUECKHH psl, oO1as

17 dhopmysna, HOMEHKIATypa U U30Mepus,
AIIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI

18 dusnyeckue CBOMCTBA aJIKAHOB

19 XuUMHYECKUEe CBOMCTBA AJIKAHOB

20 Haxosxnenue ankanos B npupoje. CriocoOsbl
MOJIy4eHUsl U IPUMEHEHHUE aJIKaHOB

21 Pemenue 3aa4 1 BBIMIOJIHEHUE YIPAXXKHEHUI
1o Teme "AnkaHbr".
Huknoankansl: ooas Gpopmyia,

29 HOMEHKJIaTypa U U30MepHUsl, 0COOCHHOCTH

CTPOCHHUA U XUMHUUYCCKUX CBOﬁCTB, CITIOCOOBI
MOJIYYCHHA U IPUMCHCHUC




23

duznueckre 1 XUMUYECKUE CBOUCTBA
LUKIIOAJIKAHOB

24

CriocoObI MoITydeHHst U TPUMEHEHHUI
LHKJIOAIKAHOB

25

Pemienne pacy€THbIX 3a/1a4 Ha ONPEICIICHHUE
MOJIEKYJIIPHON (DOPMYJITBI OPraHUIECKOTO
BEIIIECTBA I10 MAaCCOBBIM A0JISIM aTOMOB
DJIEMEHTOB, BXOISIIUX B €T0 COCTAaB.
Cucrematusanusa 1 0000IIeHe 3HaHUH 110
TeEME

26

AJIKEHBI: TOMOJIOTHYECKHH psiJl, 001as
dhopmyna, HOMEHKIIATypa, YJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII.
CTpyKTypHasi ¥ HUC-TPAHC-U30MEPHUSI
aJIKCHOB

27

®u3nyeckue 1 XMMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBA

28

CriocoObl MoTydeHus: ¥ IpUMEHEHUe
AJIKCHOB

29

Pemenne 3a1a4 v BBITIOJIHEHHUE YITPAXKHEHUM
o TeMe "AakeHb!"

30

[IpakTnueckas paborta Ne 1 mo Teme
"[lonydeHue >TUIICHA U U3yYEHHE €T
CBOMCTB"

31

Pemenue pacu€THBIX 3aa4 Ha ONIPEAETICHUE
MOJIEKYJISIPHOM (OPMYJIIBI OPraHUYECKOTO
BEIIECTBA




AnKaaueHbl: CONpsHKEHHBIE,

32 M30JIMPOBaHHbIE, KyMYJIHPOBAHHBIE.
OCOOEHHOCTH HIIEKTPOHHOTO CTPOCHHS

33 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTMEHOB

34 CriocoObl MosTyuyeHus: U IpUMEHEHue
aJIKa/Ine€HOB
AJIKMHBI: TOMOJIOTUUECKHH psiji, oO1as

35 (dhopmyna, HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYII,
(uznueckue cBoicTBa

36 XVWMHUYECKUE CBOWCTBA AJIKMHOB

37 KadecTBeHHBIE peakiiy Ha TPOMHYIO CBSI3h

38 CriocoObl mosTyueHus: U IpUMEHEHUe
AJIKHOB

39 Pemenue ynpaxxnenuii no remam " Askanbl",
"Ankens!", "AJKUHEL"

40 Pemenue 3agau: pacy€Tsl IO ypaBHEHUIO
XUMHYECKON peaKInu

41 CucremaTu3anus 1 0000I1IeHHe 3HAHUN IO
teMe "HenpenenbHble yrieBoaopoab!"”
ApEHBI: TOMOJIOTUYECKUH psiJl, 00IIast
dbopmMyna, HOMEHKIATypa. DIEeKTPOHHOE U

42 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI
OeH30I1a U ToJIyou1a, UX pU3NUecKue
CBOMCTBA

43 XVMHYECKUE CBOWCTBA aPEHOB: PEAKIINH

3aMCIICHUA




XHMMHUYECKUE CBOMCTBA apEHOB: PEAKLUU

44 MIPUCOEAVHEHUS, OKUCIICHHE TOMOJIOTOB
OeHzoua

45 XUMHYECKHE CBOWCTBA TOMOJIOTOB OE€H30J1a

46 OCOOeHHOCTH XUMHUYECKUX CBOMCTB
CTHpOJIa
Pemnrenne pacu€THBIX 3a7a4 Ha OTIpE/ICIICHNE

47 MOJIEKYISIpPHOM (POpMYIIbl OPraHUUYECKOro
BEIeCTBA

48 CriocoObl MosTyueHus: ¥ IpUMEHEHUE apeHOB

49 Pemenue 3a1a4 ¥ BBITIOJIHEHUE YIIPAXKHESHUI
o teme "Apensr"

50 ['enetnueckas CBsA3b MEXIY PA3IUYHBIMU
KJIaccaMH YIJIeBOJOPOJIOB
Pacuérbl o ypaBHEHUSAM XUMHUYECKUX

51 peaknuii. Cucremaruzarus u 00001eHne
3HaHUH 0 TeEMeE

52 [Tpuponnsiii ra3. [lomyrabie HePTIHBIE Ta3bl

53 KaMeHHbIi yroibs 1 IpOayKThl €ro
nepepaboTKu
Hedtb 1 ciocoOnI €€ mepepaboTKH.

54 [IpumeHeHue nNpoIyKTOB MepepadoTKu
HedtH

55 I'eneTnueckas CBS3b MEXKIY PA3TUYHBIMU
KJIacCaMH YTIIeBOJOPOJIOB
["anmoreHonpon3BOAHbBIE YTTIEBOJOPOIOB:

56 ANIEKTPOHHOE CTPOEHUE; peaKIUU

3aMCIICHUS raJIOr€Ha




57

JeicTBue 1ienoyueit Ha
rajoreHnpou3BoiHbIe. B3anmoaeicteue
JIUTaJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

58

CucreMaruzamys 1 00001eHre 3HAHUI 110
pazneny "YrieBoaopoasr"

59

KonTponsnas pabora o teme
"YrneBonoposr"

60

Ananu3 ommboK U KOppeKLrs 3HaHUH 10
Teme "YTieBoaopoas"

61

Hpe}IeJ'H)HBIe OJHOATOMHBIC CIIMPTHI:
TOMOJIOTUYECKHUH psl, oOmias hopmyna,
CTPOCHHUE MOJICKYJI, H30MEpPHSI,
HOMEHKJIaTypa, Ki1accuukanus,
(bu3uvecKue CBOMCTBA

62

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJTHOATOMHBIX CITUPTOB

63

[IpakTruueckas padota Ne2 1o Teme
"XUMHUECKHE CBOMCTBA dTaHoJa"

64

CriocoObl MoTyueHus: U IpUMEHEHUe
OJIHOATOMHBIX CIIHPTOB

65

Pemenue 3a1a4 1 BBIMIOJIHEHUE YIPAXKHEHUI
o teme "Cruptst”

66

[Ipocteie 3¢upsl: HOMEHKIATYpa U
nu30Mepusi, 0COOEHHOCTH (U3NUECKUX U
XMMHMYECKHUX CBOICTB

67

MHOroaroMHbI€ CIIUPTHI: STUIICHIJIMKOJIb U
TJIALEPUH, UX (PU3UYECKHE U XUMHUECKUE
CBOICTBa




68

[Ipaktuyeckas padora Ne3 o Teme
XHUMHYECKHE CBOMCTBA MHOI'OATOMHBIX
cupToB"

69

CrniocoObl mosTy4eHHs U IPUMEHEHNE
MHOT'OATOMHBIX CIIUPTOB

70

®deHoJI: CTPOEHUE MOJIEKYITBI, (PU3UUECKHE
cBoiicTBa. TOKCHUYHOCTH heHOoIa

71

Xumudeckue cBocTBa (heHosa

72

CriocoObl nosTyuyeHus: U IpUMEHEHUe
dbenona

73

[IpakTnueckas padota Ne 4. Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeEMeE
"Cruptsl 1 heHoBI"

74

BrinosHeHUE ynpaKHEHUA MO TEME
"CrupThl 1 (DeHOTBI" HA COCTABJICHHE
YpaBHEHUH peaKIuii , COOTBETCTBYIOIIUX
3aJlaHHBIM CXeMaM, COJIePKAIIM
HEU3BECTHbIE BEIIECTBA.

75

CucreMaruzanys 1 00001IeHrEe 3HAHUI 10
TEME

76

ANbJIErUIbI U KETOHBI: DJIEKTPOHHOE
CTpOeHUE KapOOHUILHOU I'PYIIIbL;
TOMOJIOTHYECKHE Psifibl, 001mas hopmyina,
M30MEepHUsl © HOMEHKIIATypa

77

ANbJIETUIbI U KETOHBI: (PU3NYECKHE
CBOMCTBA; pEAKIMK IPUCOETUHEHUS

78

Peakuun okucieHHUs U Ka4eCTBEHHbBIE
pCaKkiuu aAJIbACTUAOB U KETOHOB




79

CriocoObI MOTydeHus albJICTHI0B U KETOHOB

80

[Ipaktuyeckas padora Ne5 mo Teme
"[lonydyeHne yKCyCHOM KUCIIOTBI U U3y4EHUE
e€ cBoiCcTB"

81

OaHOOCHOBHBIE MPE/IENIbHBIE KAPOOHOBBIE
KHCIIOTBI, 0COOEHHOCTH CTPOEHUS UX
MOJIEKY

82

N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3U4ECKHe CBONCTBA

83

XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT

84

Oco0eHHOCTH CBOMCTB MypaBbUHOMN
KHCJIOTB. MHOTOOOpa3ne KapOOHOBBIX
KHCJIOT

85

OcoOEHHOCTH CBOWCTB: HEMPEIETbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
KkucIoT. [IpeacraBuTenu BeICITUX
KapOOHOBBIX KHCIIOT

86

ITonsarue o IIPOU3BOJHBIX Kap6OHOBBIX
KHCJIOT

87

CriocoOBbl MOJIY4YCHU U IPUMCECHCHUC
Kap6OHOBLIX KHCIIOT

88

CrnoxHble 3(hupbl: TOMOJIOTHYECKUN P,
oOmas opmyna, u3o0Mepus U
HOMEHKJIaTypa

89

dusnyeckne 1 XMMHYECKUE CBOCTBA
3¢upoB




90

Pemrenne pac4€THbIX 3aa4: 110 YPAaBHEHUIO
XUMUYECKOHN PEAKLUHU, HA ONIPEICIICHHE
MOJIEKYJISIPHOM (POPMYIIBI OPTraHUIECKOTO
BEILECTBA

91

[Ipaktudeckas padora Ne 6. Pemenue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Kap6oHoBbie KUCIOTHI. CaoxKHbIE d3PUPHI"

92

O6o0matoiiee MOBTOPEHHE 110 TEME
"Kucnopoaconepkaiye opraHudecKkme
coequHeHus "

93

KonTponbHas paborta o teme
"Kucnopoaconepxamiyue opraHu4ecKue
coequueHus"

94

AHanu3 oMmuOOK M KOPPEKIIHS 3HAHUS 110
teme "Kucnopoacoaepxamime
OPraHM4eCcKue CoeAMHEHU"

95

XKupsr: crpoeHue, pu3nUecKue u
XUMUYECKHE CBOMCTBA (TUAPOIIN3)

96

Oco0eHHOCTH CBOICTB KHUPOB, COJIEPKAITNX
OCTaTKH HEIPeIeIbHBIX KUPHBIX KHCIIOT.
Kupsl B mpupoe

97

MpbLta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Mootee nerictue. [Tonstue o
CUHTeTHYeCKUX Moromux cpeactax (CMC)

98

I'eneTnyeckas CBA3b YrIJIEBOAOPOJAOB U
KHCJIOPOACOACPKAINX OPraHUYCCKUX
BCIICCTB




Pacuérel 0 ypaBHEHUSAM XUMUYECKUX

99 .
peaxuuit

100 CucremaTtu3zanus 1 000011eHHE 3HaHU IO
TEMe
OO61ast xapakTepUCTUKA YTIIEBOJIOB U

101 KJ1acCU(pUKaIus yrieBo10B (MOHO-, TU- U
MOJIMCAXapH/Ibl)

102 Momnocaxapupl: pU3nIeCKre CBOMCTBA U
HaXOXJICHHUE B TIPUPOJIC

103 [IpakTnueckas pabora "['uaponus
Kpaxmana"

104 [TpumMeHeHwme TITIOKO3bI, €€ 3HAUYCHHE B
KU3ZHEJESATEIbHOCTH OpraHu3Ma
Jlucaxapuipl: caxapo3a, MajibTo3a U

105 nakto3a. Haxoxaenue B mpupoe u
MIpUMEHEHHE JrcaxapuioB
[Tonucaxapupl: CTpOEHUE MaKPOMOJIEKYIL,

106 (bu3uYecKre 1 XUMUYECKHUE CBOMCTBA,
MIPUMEHEHHE

107 [TonsiTHe 06 UCKYCCTBEHHBIX BOJIOKHAX
Pemenne pacueTHbIX 33724 Ha ONpE/IeTICHHIE

108 JIOJIU BBIXOJ1a TPOJYKTA PEAKIH OT
TEOPETUYECKH BO3MOKHOTO

109 CucremaTu3anus 1 0000IIeHne 3HAHUN IO
paszzaeny

110 A30T U cepocoeprKalife COeAMHEHUS

HI/ITpOCO CIANHCHMUA.




AMUHBL: KTacCU(pHUKAINS, CTPOCHUE

111 MOJIeKyYI, o0mas opMysia, H30Mepus, 1
HOMEHKJIATypa U GU3HUYECKUE CBOMCTBA

112 XUMHUYECKUE CBONCTBA aTu(aTUUECKUX 1
aMUHOB

113 AHWIHMH: CTpOCHUE aHWINHA, 0COOCHHOCTH 1
XHUMHYECKUX CBOWCTB aHUJIMHA

114 CriocoObl nosTyuyeHus: 1 IpUMEHEHUe 1
anupaTUHIECKUX aMUHOB

115 ApoMarndeckue amuHbl. Jlnazocoe1nHeHusI. 3

116 CepoopranndecKkue CoeAMHCHUS 2

117 I'eTeponuknmyeckre COeTMHEHUS 2

118 [lecTruneHHBIE TETEPOITUKITHI 2

119 Pemenue 3a1a4 v BBITIOJIHEHHUE YITPAXKHEHUN 2
AMUHOKHUCIIOTHI: HOMEHKJIaTypa U

120 n3omepusi, pu3nuecKue CBOMCTBA. 1
OTtnenbHBIE IPEACTABUTEH O-AMUHOKHCIIOT
XUMUYECKUE CBOMCTBA AaMUHOKHUCIIOT, UX

121 OMOJIOTHYECKOE 3HAUCHHE aMHUHOKHCIIOT. 1
CuHTe3 ¥ THIPOIN3 NENTH OB

122 benku kak mpupoHbIe TOTUMEPHI; 1
CTPYKTYpPBI OCJIKOB

123 XUMUYECKUE CBOMCTBA OENKOB 1

124 Cemunap "CBsi3b CTpO€HHsI OEJIKOB C UX 5
O6uonorn4eckuMu QyHKIUAMU"
A30TCoepIKaIe TeTePOIUKINYECKIe

125 coennHeHus. HykiienHOBbIE KHCIIOTHI: 1

COCTaB, CTPOCHHUEC N OuoJoruyeckas POJib




126

buonoruueckas POJIb HYKJIICUHOBBIX KHCJIOT

127

[Ipaktudeckas padora Ne 4. Pemenue
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"A30TcoepKalue OpraHn4ecKue
coenuHeHus"

128

[IpakTnueckas padota Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 IO TEME
"Pacrio3HaBaHre OpraHMYeCcKuX
coeqrueHuin"

129

O6o0mmatoriee MOBTOPEHHE TI0 TEME
"AzoTcoepkaniue 1 OMOJOTHYECKH
AKTUBHbBIC OPraHUYECKHUE BellecTra'.

130

KonTtponsHas padoTa o Teme
"A3zoTcoaepKaiiue OpraHun4eckue
coequueHus"

131

AHanu3 ommoOOK M KOPPEKIIHS 3HAHUN 10
teMe "A30TcoaeprKaiiie 1 OMOJIOTHIECKU
AKTUBHbBIC OpraHuyecKue BeulecTna'

132

OCHOBHBIC TTIOHATHUS XUMHHI
BBICOKOMOJICKYJISAPHBIX COG,Z[I/IHGHI/Iﬁ n
MCTOAbI UX CUHTC3a —II0JIUMCpPpU3alUsd U
IIOJIMKOHACHCAII U

133

[Tnactmaccel. YTunusanus u nepepadoTka
TJIacTUKa

134

OnacToMepsl: HaTypaJIbHbIM CHHTETUYECKHE
Kayuyyku. Pe3una




BousiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,

135 cuHTeTnueckue. Ilomumepsl cenuanbHOTo 1
Ha3HAYCHUS

136 Pemrenue 3a1a4 1 BBINOJIHEHHE YITPAKHEHUN )
o teme "l[lomumepsr"
[IpaxTnueckas padota Ne 6. Pemenue

137 JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME 1
"Pacno3HaBaHue macTMacc 1 BOJIOKOH"
O06o001eHre U cucTeMaTu3alis H3y4eHHOTO

138 MaTepuaia 1o TeMe "BBICOKOMOIeKyIsIpHbIe 1
coequueHus"

139 Kondepentus mo 3amure mpoeKTHBIX )
pabor.

140 O6o0mmatoriee MOBTOPEHHE 1O KypCy 4
"Oprannyeckast Xumus"
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11 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo yacoB

Bcero

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/ibHbIe pecypchl

Atom. CocTaB aTOMHBIX si7iep. XUMUYECKUMA
anemeHT. M3oTonsl

CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB,
KBAaHTOBBIC YHCJIa

Knaccudukanus XuMHUYECKUX 3JI€MEHTOB (S-
, p-, d-, f-a;memenThI)

Pacnpenenenne >neKTPOHOB IO AaTOMHBIM
opOuTamsim

DNeKTpOHHBIC KOHPUTYpAITUH aTOMOB
AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM
COCTOSIHUHA

DNeKTPOHHBIE KOH(MUTYpALIUU HOHOB.
DNeKTPOOTPULIATEIBHOCTD

[Tepuonnueckuii 3akoH u [lepuoanyeckas
cUCTeMa XMMHYEeCKHUX 3y1eMeHToB JI. W.
MeHnneneeBa, CBs3b C COBPEMEHHOM TeOpHEH
CTPOCHHS aTOMOB

3aKOHOMepHOCTI/I W3MCEHEHMS CBOMCTB
XMMHNYCCKHX 3JICMCHTOB U 06pa3yeMBIX HUMHN
MPOCTBIX U CIIOKHBIX BEHICCTB I10 I'pYyIIIamM
" nepuogam

CI/ICTeMaTI/IBaI_[I/IH u O606H.[€HI/IG 3HaHUH I10
TEMC




10

Buael xuMudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bonopoanas cBsa3b. MexXMOJIEKyIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOXKHOCTH
aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUYECKHUM CTPOCHHEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COCIMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MosIeKynsipHOTO 1
HEMOJIEKYJISIPHOTO CTpOeHUs. THurbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJUIOUIHBIX pacTBOPax

15

WcTunHbIe pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

16

CriocoObI BbIpaskeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOIB30BaHUEM TOHSITUI
""MaccoBas J0Ji1 pacTBOPEHHOTO BelecTa',
"MoJIsIpHasi KOHIIEHTpanus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_ICHI/IC 3HAHMUH 1O
TEMC




20

KonTtponsHas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. . Menneneesa", "Crpoenue
BemecTBa. MHOrooOpasue BemiecTs"”

21

Krnaccudukanus XuMHUYecKux peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALICHUS SHEPTUU ITPU
XUMHUYECKHAX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepmoxumMuyeckue ypaBHEHHs

23

Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUSAM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3JINYHBIX (PaKTOPOB.
Karanus u xatanuszatopbl

25

I'omoreHnnsie n IreTEPOrcHHbIC pCaKIun

26

[IpakTuueckast padota Ne 1 mo teme
"Bnustaue pa3nuaHbIX GaKToOpoB HA
CKOPOCTb XUMHYECKON peakiuu"

27

OO6paTumbie U HEOOPATUMBIE PEaKIIUU.
XUMUYECKOE paBHOBECHE

28

IIpakTtuyeckas padora Ne 2 o reme
"BausiHue pa3nuyHbIX (aKTOpPOB Ha
MI0JIOKEHHE XMMHUYECKOT0 paBHOBecHA"




SHGKTPOHI/ITI/I‘-ICCKEUI Jucconuanusi.

29 CunbHble U cradblie 21eKTpoauThl. CTeneHb
JIACCOIHAIUH
HNonnoe npousseaenue Boabl. Cpena

30 BOJHBIX pacTBOPOB. BomopomHbIi
nokazarens (pH) pactBopa

31 I'maponns coneit. Peaknuu, npoTekaroniye B
pacTBOpax dJIEKTPOJIUTOB
[IpaxTnueckas padota Ne 3 o Teme

32 "XUMHYECKUE peaKlIUU B pacTBOpax
AIEKTPOIUTOB"
OKHCIIUTEIBHO-BOCCTAHOBUTEILHBIE

33 peakuu. BaxxHen e OKuCIuTenu u
BOCCTaHOBHUTEIHN

34 MeTtop 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oamanca

35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB
BEIIECTB

36 Pemenue 3aga4u pa3auvHBIX THIIOB

37 Pemenue 3a1a4u pa3audHbIX THIIOB

38 CucreMaru3anus 1 0000IIeHUE 3HAHUH 110
teme "XuMHUeCKre peakiuun"

39 KonTtponbHas padoTa o tTeme
"Xumuueckue peakuuu"
[Tonmoxenue Hemeraos B [lepuoauueckoit

40 CHCTEME XMMHYECKHUX 3y1eMeHToB JI. W.

MeHpeneeBa u 0COOEHHOCTHU CTPOCHUS UX
aToMOB. ®u3NUYECKHe CBOMCTBA HEMETAIIJIOB




AnnoTponus HEMETaUIOB (Ha IIpUMepe

41
KHCTIopo/a, cephl, Gocdopa u yriepoaa)

4 Bonopoa: momydenue, Gu3ndecKue u
XUMHUYECKHE CBOMCTBA. [ 'HIpuIbl
l"aymoreHsl: HAXOXKICHHUE B IIPHPO/IC,

43 CTocoOBI OJTYYEHUs, PUIUIECKUE
XUMHUYECKHE CBOMCTBA

44 Xiop
l'anorenoBonopoasl. Baxunenmue

45 KHCJIOPOJICOCPIKAIITUE COCTUHECHUSI
TaJIOTCHOB

46 Kucnopoacoaepxaiye CoeTMHSHHS XJI0pa.
OKcuanl

47 Kucnopoacoaepxaiiue coequHeHHs XJI0pa.
Kucnotsr
JlaGopaTopHbIE U TPOMBIIIICHHBIE CIIOCOOBI

48 MOJTy4deHUs TajyioreHoB. [Ipumenenue
TaJIOT€HOB U X COCTUHEHUIM

49 XnopoBogopoa. CoJissHast KUCIIOTa.

50 ®dTop, OpoM, 0T ¥ UX COCTUHEHUSI.

51 Pemenue 3a1a4 1 BBIMOJIHEHUE YIPAXKHEHUI
no teme: ""amorensr"
[IpakTuueckas pabota Ne 4. Pemenue

52 AKCMEPUMEHTAIBHBIX 33124 10 TEME
"T"anorensr"

53 XanbKOTEHBI.

54 Kucnopoa: nabopatopHsie u

MIPOMBIIIJICHHBIC CIIOCOOBI MOJIy4YCHUH,




¢u3nveckre u xuMudeckue cBoiicrea. O30H.
[IpuMeHeHne Kucaopoaa U 030Ha

95 CpaBHeHHE CBOICTB 030HA M KUCJIOPOa 1

56 OKCHIIBI ¥ IEPOKCH/IBI 1

o7 [onsiTne 06 OpraHUYECKUX MEPOKCUIAX. 1

58 Pemrenne 3a1a4 pa3an4HbIX TUIIOB 1
Cepa: HaxOXJIeHHUE B MPUPOJIE, CITOCOOBI

59 MoJyueHusi, GU3NYECKUE U XUMUYECKHE 1
CBOMCTBA

60 CepoBo10po /1, CYITb(HIBI 1

61 Kucnopoacoaepxaiiue coOeJUHEHUSI CEPBI. 1
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

62 CepHUCTBIN aHTHAPHUIL. 1

63 CepHblIit aHTHAPUT
[Ipaktrueckas padota Ne 5. Permenue

64 IKCIIEpUMEHTANIbHBIX 3a71a4 1o Teme "Cepa 1
U e coequHeHus"

65 Pemenue 3a1a4 v BBINOJIHEHUE YIIPAXKHEHUN 5
1o teme: "XanbKoreHs!"

66 DNeMEeHTHI OArPYIIBI a30Ta 1
A30T: HaX0Xk/IEHUE B PUPO/IE, CTIOCOOBI

67 noJtyueHusi, GU3NYECKUEe U XUMUYECKHE 1
CBOMCTBa. AMMHUAK, HUTPH/IBI

68 AmMuak 1
[IpakTuyeckas paboTta Mo Teme:

69 "[lonydyeHne aMMuaka u U3y4eHHUE €ro 1

CBOMCTB."




70

Conu aMMOHUS.

Kucnopocoaepxkaiye coeIMHEHUS a30Ta.

71 . .
OCoOGeHHOCTH CBOWCTB a30THOW KHUCIIOTHI

72 Oxcuppl azora.

73 A30THas KUCIOTA.

74 Conu a30THOM KUCIOTHI.

75 [IpumeHeHue a30Ta v €ro CoeIMHEHU.
A30THBIE y10OpEeHUS
®docdop: HaXOXKIEHHE B IPUPOJIE, CLIOCOODI

76 noJtyueHusi, GU3NYECKue U XUMUYECKHE
cBoiictBa. ®ochuasl u Gochun

77 Oxkcunpl hochopa, pochopcoaepxarniue
kucioThl. Cos pochopHOM KUCTOTHI

78 docdopHas KucaoTa

79 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe yI0OpeHHS

80 Pemenue 3a1a4 v BBINOJIHEHUE YIIPAXKHEHUN
1o TeMe : "DJIEeMEHTBbI MOArPYIIbI a30Ta."
[Ipaktuueckas padota Ne 6. Permenue

81 SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T
u pochop u ux coenuHeHU"
Yrnepoa: HaXxoKIeHUE B PUPOJIE,

82 aJJIOTPONHbIE MOAUDUKALIUY; PU3HUECKUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

83 Oxcup yrnepona(ll), O}(CI/II[ yraepoaa(1V),
yroJibHAasi KUCIIOTa U €€ COJH

84 Coenunenus yriaepoa. YrojbHas KUCIOTa

n €€ COJIN.




85

Pemenne 3aa4 pa3JInuHbIX TUIIOB

Kpemuuii: Haxox1€HUE B PUPOJIE,

86 CocOOBI OTYYEHUs, PUIUICCKUE U
XUMHUYECKUE CBOMCTBA

87 Oxcup kpemuusi(1V), kpeMHUEBasE KUCIIOTA,
CWJIHKATHI

88 [IpuMeHeHne KpeMHUS U €r0 COCTMHEHUM.
Crexio, €ro noyy4eHue, BUbl CTEKIIA

89 Pemenue 3a1a4 pa3nuyHbIX THIIOB

90 Pemenue 3a1a4 ¥ BBITOJIHEHUE YIIPAXKHEHUI
1o TeMme " DIeMEeHThl MOATrPyHIbl yriaepoaa”

91 Bop u ero cpoiicTBa.

92 CucreMaruzanys 1 0000IIeHe 3HAHNUI 110
teme "Hemeramisr"

93 KonTtponbHas padoTa o teme "Hemeramibr"

94 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKILHsI OIHO0K
[Tonoxenue metamios B [lepuoanyeckoit

95 CUCTEME XMMHUYECKHUX 2JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000JI04€K aTOMOB METAJIIOB

96 O6mue ¢puznyeckue CBOMCTBa METAIIOB.
[IpumeHeHre METaIOB B OBITY U TEXHHUKE

97 Crmnassl MmetasuioB. Kopposust Metannos

98 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
DNEKTPOXUMHUECKUN DS/l HAMPSDKEHUN

99 MeTaiuioB. OO0IIHe crocoObl MOMTyYSHHSI

METaJlJIOB




OO0mas xapakTepuctuka Metamion |A-
rpynnsl Ileproauyeckoi cucrteMbl
XUMHUUYECKUX AIeMEHTOB. HaTpuil u kanuii:

100 MoJTydeHue, GU3NICCKUE M XUMUICCKHEC
CBOMCTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUI

101 Hatpuii u kanuit

102 CoenuHeHus HATPUS U KaJusl.
O6mas xapakrepuctuka metayion [A-
rpynnsl [leprognyueckoit cucteMbl

103 XUMHUYECKUX DJIEMEHTOB. Marauii u
KaJIBIUI: TIOJTydeHue, (pu3ndeckue u
XUMUYECKHE CBOMCTBA, MPUMCHCHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

104 Maruuii ¥ ero coequHeus

105 Kanpnuii u ero coeqnuesus

106 JKéctkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS

107 AIOMUHM: TIOJTydeHue, GU3ndecKkue u
XUMHUYECKHNE CBOMCTBA, MPUMCHCHHE

108 CoeauHeHUs aTIOMUHUS
AMdoTepHbIe CBOMCTBA OKCHIA U

109 TUAPOKCH/IA aTFOMHUHHS,
TUAPOKCOKOMIUICKCHI ATFOMHHUS, UX
MIPUMEHEHHE

110 OII0BO U €ro CBOMCTBa

111 CBHHEIL U €r0 CBOMCTBA

112 Pemrenue 3agau pa3nuyHbIX TUIOB




[Ipaktudeckas padora Ne 7. Pemenue

113 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME
"MeTaJuibl IJIaBHBIX OATpYHH”
OO61rast XxapakTepucTUKa METAILIIOB

114 no6ounbIx noarpymi (Bb-rpymm)
[Teprouieckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB

115 DuU3NYECKUE U XUMUYECKUE CBOMCTBA Xpoma
Y €r0 COEMHEHUH, X TPUMEHEHNE

116 CoenuneHust XxpoMa
Baxwueiine coeMHEHNs] MapraHiia.

117 [IepmaHranar kanus, €ero OKHUCINTEIbHBIE
CBOMCTBA

118 CoenuHeHus MapraHiia

119 JKene3o kak XMMHUYECKHUI SJICMEHT
dOusnvecKkrue U XMMHUYECKHE CBOMCTBA

120 Kenesa u ero coeauHeHui. [lomyuenue n
MIPUMEHEHHE CILJIAaBOB XKeje3a

121 CoennHeHns xejesa

122 dusnyeckne U XUMUYECKHE CBOMCTBA MEIU
1 €€ COCTMHCHUH, NX IPUMEHEHNE

123 Coeaunenus meau. [lonydyenue MeaHOTO
KYIopoca | )eJe3HOro Kyrmopoca

124 du3nyecKkrue U XMMUYECKHE CBOMCTBA IIMHKA
Y ero NpuMeHEHHUeE.

125 CoequHeHns [IUHKA




[Ipaktudeckas padora Ne 8. Pemenue

126 9KCIEPUMEHTAJIbHBIX 33134 110 TEME 1
"Mertamisl M0OO0YHBIX moATpym"”
127 Cepebpo 1
128 30510TO 1
129 Pryts 1
130 Pemenue 3a1a4 pa3nuyHbIX THIIOB 1
131 O060011eH1Ee U CUCTEMATH3aNUs U3YYEHHOTO 1
Marepuana no teme "Metamibl"
132 KounTponshas pabora no teme "Mertasmibr" 1
133 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI, 1
KOPPEKIHsI OIHO0K
Ponps xumuu B obecrieueHnn yCTOUYHNBOTO
134 pa3BuTus yenoBeuecTBa. [lonsTHe 0 1
Hay4YHBIX METOJAX UCCIIEOBAHNUS BEILECTB
HayuHble npyHLMITBI OpraHU3alUuK
135 XMMHUYECKOI0 IIPOU3BOJICTBA. 1
[IpombllIEeHHBIE CITOCOOBI OJTyYEHUS
BA)KHEHIIINX BEIIECTB
136 [Tpou3BOICTBO CEPHOM KHCIIOTHI 1
137 [IpousBoicTBO aMMHaka 1
138 [IpousBoicTBO UyryHa 1
139 [IpousBocTBO cTanu 1
140 [IpoMbIIIIEHHBIN OpraHUYECKUN CUHTE3 2
141 XUMHUECKOe 3arps3HEHUE OKpYKaroIen 1

CpCAbl U €ro NOCJICACTBUA




XHMHUS U 310POBbE YEIOBEKA.

142 1
JlexapcTBEHHBIE CpEACTBA

143 Xumus iy, Posrs Xxumuu B o0ecrieueHun 1
MTUIIEBOM OE30MMaCHOCTH

144 KocMmernueckue u mapproMepHBIE CpeCTBa. 1
beiToBas xumus

145 beiToBas xumus 1

146 [TurmMeHTsI ¥ Kpacku 1

147 [IpakTnueckas pabora "Kpamenue Tkanei" 1

148 Kondepennus no 3amure mpoeKkTHbIX paboT 2
X¥MHS B CTPOUTENBCTBE. BaskHenmne

149 CTPOUTENBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl

150 XHMHS B CEINBCKOM XO3SIHCTBE. 1
Opranndeckre 1 MUHEPAJIbHbBIE YI00peHUS

151 Heoprannueckue maTepuaibl 1

152 CucreMaruzanys 1 0000I1IeHEe 3HAHUI 1O 1
TeMe

153 OcoOEHHOCTH COBPEMEHHOMN HAYKH

154 MeTo/10J10THsl HAYYHOTO HCCIIEA0BAHUS

155 Hcrounnkn xumMudeckoi nHMopMaIum

156 O6o6mmaromniee noBTopeHue 3a kype 11 3
KJlacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170













