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HOACHHUTEJIBHASA 3AIIMCKA

PabGouass mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro 0oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa3zoBaTebHON TpOrpaMMbl cpeaHero obiiero oopazoBanusi(DOOII
COOQ), npencraBieHHbIX B DefepanbHOM TOCYIapCTBEHHOM 00pa30BaATEIBLHOM
craugapre COO, c yuérom Konnenuuu npenojgaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMbI, U OCHOBHBIX MOJIOKEHUN
«Ctparerun pas3sutus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XyUMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BA)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus yvammxcs 10-11 kmaccos.
W3yuenue mpeamera, pealdsyeMoe B  YCIOBHIX JuU(pepeHIIMpOBaHHOTO,
npouiabHOrO0 O0y4YeHHMs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEeIbHYI0 H
OOIIEKYNIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTaiyy UX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOyUYeHMs] B OpraHu3anusix MNpodecCHUOHANbHOIO 00pa3oBaHMs, B
KOTOPBIX XUMUS SBISETCA OJHON U3 MPUOPUTETHBIX TUCLHUIUINH.

B mporpamMmme 1o XuMHM Ha3Hau€HUE NpeaAMeTa «XHUMHSI» IOIydaeT
noJpoOHYI0 ~ MHTEpIIpETalii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxenusmu  GI'OC COO o B3auUMOOOYCIOBIEHHOCTH ILeJiel, CoOJIepKaHus,
pe3yNbTaToB O0ydeHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CIIEIYIOIIME BBIOJIHSEMbIE MPOrpaMMOM IO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
MOJIyYeHHUE TPEJCTABICHUSI O IEJIX, COAEpX aHUHM, OOIel cTpaTeruu
oOyuyeHus, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHM3alMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBaAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M Ka4ECTBEHHBIX €Tro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTI)KCHUN OOydarommuxcsi B
pamMKax HWTOTOBOM arrectal B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOTO U3YYEHUS] XUMUU:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 0053aTeIbHOE
Ul W3Y4eHUs] B paMKax OTAEJIbHBIX Npoduield, npeaycMaTpuBaeT



pacrpenielieHue U CTPYKTYpUPOBaHUE €ro Mo KjaccaM, OCHOBHBIM
COJIep>KaTeNIbHBIM JTUHUSIM/pa3iesiaM Kypca;

e J1aT MpUMEPHOE pacrhpeeieHue yueOHOro BpEMEHH, PEKOMEH1yeMOTO JIJIs
W3YUYEHUSI OTJICTbHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIPEAMETHBIX U
MEKIPEIMETHBIX CBI3€EH;

e J1aéT METOJIUYECKYIO0 MHTEPIPETAIMIO 1IeJIeil U 3a/lay U3ydeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACP)KATEIbHOW XapaKTEPUCTUKHU
IJIAHUPYEMBIX  PE3YJbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMU
POTrPaMMBbl CpeaHero o011ero o0pa3zoBaHUs (JIMTYHOCTHBIX,
METanpeIMETHbIX, MPEAMETHBIX), a TaKKe C YY4ETOM OCHOBHBIX BHUOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM TMO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
MPEEMCTBEHHOCTh ¢ OOy4YeHHEM XUMHUHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusl. 3a npejiesiaMi yCTAHOBJICHHOM TPOrpaMMOM 10 XUMHUH 00513aTeIIbHOM
(MHBapHaHTHOW) COCTAaBISIIONIEH coJiepKaHUsl y4eOHOro mnpenMera «XHUMUS»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas T0JKHA
OTIPEJIENSITHCS B COOTBETCTBHUH C HANPABICHUEM KOHKPETHOTO poduiis 00yyeHusl.

B cooTtBercTBUM ¢ KoHUeNTyaibHbIMU TonoxkeHusMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro U yriayOJIEHHOrO YpOBHEHl B cHUCTEME
mudepeHIIMPOBAaHHOTO OO0yUEHHS Ha YpPOBHE CpEIHEro oOlmero oOpa3oBaHUS
XUMHSI Ha YpPOBHE YIIyOJNEHHOTO M3Y4YCHHUS HAMpaBlieH Ha peaju3aluio
IPEEMCTBEHHOCTH C MOCJIETYIONIUM TAMOM MMOTYYEHUSI XUMUYECKOTO 00pa30BaHUS
B paMKaxX M3Y4YCHUS CHEIHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHUX
JUCITUIUIMH B By3aX W OpTraHU3AIMIX CPETHETO MPOPECCUOHATEHOTO 00pa30BaHUs.
B aroli cBs13u n3ydenue npeamera « XMMHUs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paclipeHre # YIUIyOJIGHHE TEOPETHYECKOM M MPAKTUYECKOW TMOJITOTOBKHU
oOydJaromuxcs, BHIOPABIINX OMPEACIEHHBIA MPOo(uiib 00ydeHuUs:, B TOM YHUCIE C
MEPCIEKTUBOM  TOCIENYIOIIEr0 MOJY4YeHUsI XUMHUYECKOro o0pa3oBaHUSI B
opraHmu3anusax MnpopecCHoOHAIBHOTO oOpa3oBanusi. Hapsay ¢ »Tum, B CBeTe
tpeboBannit PI'OC COO k mmaHUpyeMbIM pe3yibTaTaM OCBOCHUS (pemeparbHOM
o0pa3oBaTeILHON MPOTPAMMBI CPETHETO O0IIET0 00pa30BaHUs U3yUCHUE TIPEIMETa
«XUMUs» OPUEHTUPOBAHO TAKKE HA PELICHHE 3aJ1ad BOCIHUTAHUS U COLIMAIBHOTO
pa3BuTHs OOy4aromuxcsi, Ha (OpMUPOBaHHE y HHUX OOIMICHMHTEIICKTYAIbHBIX
YMEHUM, YMEHHUI palMoHaIM3aluu y4eOHOro Tpyaa U OOOOMIEHHBIX CHOCOOOB
NEeATEeNIbHOCTH, UMEIOIIUX MEXAUCIUIUIMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.



CocTtaBisionuMy IpeMeTa «XUMHUs» Ha YpOBHE YIyOJEHHOTO M3Yy4YeHUs
SBIIIOTCS  YIIIyOJNI€HHBIE Kypchl — «Opranwdeckas xumusi» U «OOmas u
HeopraHuveckas xumusi». [Ipu ompeneneHuu MOaX00B K OTOOPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe MO XHUMHUU 3a OCHOBY
npuHsATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro M yriyoJIEHHOTO YpOBHEN
W3YUYCHHUsI TIPEeIMETA.

OcHoOBy cozaepkaHus KypcoB «Opranudeckas xumus» u «OOmas wu
HEOpPraHWYECKass XHMHs» COCTaBIIICT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO U3Y4YEHHUs TMpeamera. JTa cucreMa
3HAHUW TIOJTydaeT OmpeeaE¢HHOE TEOPETUUYECKOE JOTOJHEHHUE, I03BOJISIOINICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINM 00hEM (PaKTOIOTHUECKOTO MaTepuaa.
Tak, Ha yriyOJI€HHOM YpPOBHE HM3Yy4YeHHUs MpeaMeTa o0ecleueHa BO3MOXKHOCTH
3HAYMTENILHOTO YBEJIWYeHUs 00bEMa 3HAHUN 0 XUMHUECKUX JIEMEHTaX U CBOMCTBAX
WX COSJIMHEHHI Ha OCHOBE PACHIUPEHUS U YTIIYOJICHHS TIPEICTaBICHUN O CTPOSHUH
BEICCTBA, XHMHYECKOW CBS3M U 3aKOHOMEPHOCTSX MPOTCKAHUS PEaKIui,
paccMaTpPHBAEMBbIX C TOYKH 3PCHUS XHUMHYCCKOW KMHETHKH M TEPMOJMHAMHKH.
N3yuenne nepuoanueckoro 3akoHa W Ileproguyeckoil CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB 0A3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX MPEICTABICHUSIX
O CTpOEHMM aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKUM 3pEHHUS
HHEPreTUYECKUX U3MEHEHUI Mpu € 00pa30BaHUU U Pa3pYIICHUH, a TAKKE C TOUKH
3peHuss MEeXaHu3MOB e€ oOpa3oBaHus. M3ydeHue THUIIOB peaKIMil JOMOJIHAETCS
dbopMupoBaHUEM TpEACTaBICHUN 00 DIEKTPOXMMHYECKUX TIpoleccax U
AJIEKTPOJIM3E PACIUIaBOB U PACTBOPOB BeleCTB. B Kypce opraHndeckoil XuMuu mpu
PacCCMOTPEHUH PEaKIUOHHOM CHOCOOHOCTH COEIUHEHUN yrensercs ocoboe
BHUMaHHUE BOIPOCaM 00 3JIEKTPOHHBIX d(deKTax, 0 B3aUMHOM BIIUSSHUU aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEaKIui.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEPKaHKE KYPCOB XUMUU YTIIYOJIEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KJIACCOB OMpPeAeIEHHOT0 Mpoduis (TJIaBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep JOIMOJHEHWH K OOIIeH cucTeMe NPEeJIMETHBIX 3HAHHH)
OKa3bIBAIOT BIHUSHUE CMEXHBIC NpPEAMEThl. Tak, HampuMmep, B COJCPKaHHUH
mpeaMeTa Ui KJIacCOB XUMUKO-(pu3ndeckoro npodusis 60bI10e 3HaYeHUE OyayT
MMETh 3JIEMEHTHI Y4eOHOT0 MaTepuasa mo oomei xumun. [Ipu n3yuenuu npeamera
B JIAHHOM CJIy4ae akIeHT OyJeT cAellaH Ha OOIIHOCTh METOJOB TO3HAHWS,
OOITHOCTH 3aKOHOB Y TEOPHI B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIApHAS TEOPHS
(MonexkynsipHast TeOpus B PU3MKE), 3aKOHBI COXPAHEHUS MAcChl U SHEPTHH, 3aKOHBI
TEPMOJUHAMUKH, dJICKTPOJIN3a, TIPEICTABIICHUS O CTPOCHUH BEIIECTB U JIPYTOE.

B TO0 e Bpems B colepKaHMHM TpeAMETa IS KJIACCOB XHMHKO-
ouosiornueckoro npoduiis OOIbIIUN yAENbHBIM BeCc OyleT UMETh OpraHuYecKas
xumusi. B 3ToM ciydae npenocTaBisieTcsi BO3MOXKHOCTD JUisl 60J1ee 00CTOATEIbHOTO



pPacCMOTPEHUS XUMUYECKOM OpraHu3alui KJIETKU Kak OMOJIOTMYE€CKON CHUCTEMBI, B
COCTaB KOTOPOM BXOMST, K TMPHUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUTUJBI, O€JIKU, YTJIEBOAbl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O
COCTaBE U CBOMCTBAX MPEJACTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEILIECTB
CIIy>aT OCHOBOHW ISl M3Y4YEHHUS! CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHUS,
MUILIEBAPEHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
00IlleHaYYHBIX METO/IOB MTO3HAHMS U OMbITa MPAKTUUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW M3yYEeHHE TpeaMeTa «XUMHUs» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMeTaMHu, BXOISIIMMU B COCTaB
npeaMeTHbIX oOnactelt «EcTecTBeHHO-HayuHble MpeaMeTh», «MaremaTuka u
uHpopMmatuka» 1 «Pycckuii sI3bIK U TUTEpATYpay.

[Tpu u3ydyenuun yueoHoro npeamera « XuMush Ha yriyoJIEHHOM YpOBHE TaKxKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEJIHET0 00111ero oopa3oBanus (Ha 6a30BOM YpPOBHE),
3a/1a4eil TMEePBOCTEIICHHOW 3HAYMMOCTH SBIAETCS (OPMHUPOBAHHUE OCHOB HAYKH
XUMUU KaK 00JIACTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKON EeITSIIbHOCTH
YeJI0BEKa M OJTHOTO0 U3 KOMIIOHEHTOB MUPOBOM KYyJIbTYphl. Pellienue 3Toil 3a1aun Ha
yrayoJIEHHOM YpOBHE H3YUCHHS TpeIMeTa MpearoiaracT pealu3alnio TaKuX
1eJjiel, Kak:

e (opmupoBaHue mnpeaCTaBIEHUN: O MaTepuaIbHOM EIUHCTBE MHUpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJIEHUN MPUPOIBL, O MECTE XUMUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiu B obecreueHuu
YCTOWYMBOTO  pa3BUTHS  YeJOBEYECTBA: B  PEIICHUH  MpodiieM
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMUIINECBON 0€301MacHOCTH, B Pa3BUTHHU
MEJULHHBI, CO3JaHUN HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0ecreueHnn palruoHAIBHOTO MPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pPEHUSI M OOIIEH KyIbTypbl YelIOBEKa, a TaKKe IKOJOTHYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MIPUPOTHON CpeIe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB U TEOPUHA XUMHHM, COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX  H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAaHUS XWMHUYECKHX PEaKLHH, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMAX, 00 00X
Hay4YHbIX IPUHIHUIAX XUMAYECKOTO TPOU3BOICTBA;

e (dopmupoBanue y oOyyJaromuxcs OCO3HAHHOTO MNOHUMAaHUs
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHWMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX M€ U mpoOJieM COBPEMEHHON XUMHH, ISl OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBICHUN, UMEIOUIUX €CTECTBEHHO-HAYUYHYIO MPHUPOY;
IPAMOTHOTO PEIIeHUsI MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJu3a M OIIEHKH C MO3UIINI IKOJIOTUUECKON O€30MacHOCTH MOCIeICTBUI
OBITOBOM M MPOM3BOACTBEHHON [EATEILHOCTH YEJIOBEKa, CBA3AHHOM C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MIEPEPaOOTKOM BEIIECTB;

e yIIyOJICHUE NMPEICTABICHUIN O HAYUYHBIX METOJIaX MTO3HAHUS, HEOOXOUMBIX
Ui TIPUOOPETEHUsT YMEHUN OpPUEHTUPOBATHCS B MHPE BEHIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUN, HMEIOIIUX MECTO B MPHUPOJE, B
MPAKTUYECKOU JEeSATEILHOCTH U TTOBCETHEBHOM KU3HU.

B mnnanme peanuzanuu TEepBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIINUX
(GYHKIMI 11EJIOCTHONW CHUCTEMBI CPEJHEro OO0IIero oOpa3oBaHMs MPU H3YUYEHUU
npeamera «XuMus» Ha  yrayOJ€HHOM  ypOBHE OCOOYH0  aKTyaJabHOCTH
npuoOpeTaroT TaKue LeJU U 3a7a4H, KakK:

e BOCHHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTU SIBJICHUW TMPUPOJIBI,
YBOXEHUS K TPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIATHBIX HMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHE MOTHBAllMM K OOYYEHHUIO W TO3HAHUIO, CIOCOOHOCTEH K
CAaMOKOHTPOJIKO WM CaMOBOCIIUTAHMIO  HAa  OCHOBE  YCBOCHMS
00I1e4YeI0BEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEJUIEKTYaIbHbIX U TBOPUYECKHUX
crocoOHocTel oOydaromuxcs, (OpPMHpPOBAHHUE Yy HHUX CO3HATEIBHOTO
OTHONIEHHUS] K CaMOO0Opa30BaHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIICIITHOW MTPO¢)eCCUOHATBHON M OOIIECTBEHHOU JEATEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHne yMEHUW W HABBIKOB Pa3yMHOTO MPUPOJIONOIB30BAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHUE OIbITa OOIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKON e TEIbHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpeiHero obmiero oopa3zoBanus, coctarisieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B Helleo).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BaJleHTHbIE BO3MOKHOCTM aToMa YIJIepoJa. XMMHUYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIBI THOPUIN3AIIMY aTOMHBIX OpOUTANIel yriaepoa.
Mexanu3sMbl  00pa3oBaHUsl KOBAJEHTHOM CBsA3M (OOMEHHBIW W JOHOPHO-
akuenTtopHblil). TUMNBl NepeKpbIBaHUA AaTOMHBIX OpOUTalield, G- U T-CBS3M.
OnunapHas, nBOWHAsE W TpouHas cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsiTue o cBOOOJHOM pajukane, HyKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss oOpraHuyeckux coeauHeHnii A.M. DbyrtnepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MomnekynsipHble W  CTPYKTYpHbIE (OPMYIIBI.
CtpykTypHble (OpMyJbl  pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHad. WM3omepusa. Buael u3omepun: CTpPyKTypHasi, NPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYECKUX COeTMHEHUHN (MHYKTUBHBIN U
MEe30MEePHBINA 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe O
dbyakuronanpHOU rpynme. ['omonorus. ['omonorudeckue psiapl. CucreMaTrndeckast
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIaccU(UKAIUs OpraHUYeCKUX peakiui. OKUCIUTEITHHO-
BOCCTAHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAJIbHbIE METOAbl HM3YUYEHHUsI BEIIECTB M HUX [PEBPALICHUI:
03HAKOMJICHHE C 00pa3laMHi OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha KX OCHOBE,
OMBITHI MO MPEBPALICHUIO OPTraHUYECKUX BELIECTB MPU HarpeBaHHWM (ILJIABJICHHUE,
o0yrimMBaHHE M TOPEHHUE), KOHCTPYHUPOBAHUE MOJEICH MOJEKYJ OpraHH4eCKHX
BEILIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psiji ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN alKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTase yriepona, o-cBsizb. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aIINH,
JNETUAPUPOBAHMS, ITUKIU3AIUNA, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEeICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOwas ¢hopmysa, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB MaJIbIX (IIUKIJIOMPOTMAH, IUKIO0yTaH) U OOBIYHBIX
(UMKJIOTIEHTaH, IUKJIOTEKCaH ) IUKI0aakaHoB. CrIocOObI MOJIyYeHUsI U IPUMEHEHUE
LUKIIOAJIKAHOB.

Ankenbl. ['omonornueckuil psj ajakeHoB, oOmas (opmysia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT AIKEHOB, SP>-TUOpHAN3ALMS
aTOMHBIX opOuTanei yriaepoja, 6- U m-CBsi3U. CTPYKTypHasi U Te€oMeTpuuecKas
(uc-Tpanc-) uzomepus. Ousnyueckue CBOMCTBA aJTKEHOB. XMMHUYECKUE CBOMCTBA:
peakiuu TPUCOCANHEHHUS, 3aMEIICHUS B 0-TIOJIO)KEHUE TPU JBOWHOU CBS3H,
noJimMepu3anuu u okucienus. [IpaBuno MapkopHukoBa. KauecTBeHHbIC peakinu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanivie). OCOOCHHOCTHU DIICKTPOHHOTO CTPOCHHUS U XMMUYECKUX CBOWCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus conpsKEHHBIX
nueHoB. CriocoObl MOTyYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psaj ankuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ AJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. @u3nyecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHUE CBOMCTBA: PEAKI[UU TPUCOEANHEHNUS, TUMEPU3ALUN U TPUMEPHU3ALUHY,
OKHCJIEHUSI. KUCIIOTHBIE CBOMCTBA AJIKMHOB, UMEIOIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiuu Ha TPOHHYIO CBs3b. CIIOCOOBI MOTYYEHUSI U TPUMEHEHHE
AJKMHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl OeH30y1a. DHU3WYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIC U
YIJIEBOJOPOJIHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE AaINKWIBHBIX PpaJUKaoB, KapOOKCHUILHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUs U
MIPUMEHEHUE apOMATHUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lonmytHeie HedTsiHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHnbiit yronp u npoaykTsl ero nepepadotku. Crnocodsl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHYECKUN), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIVIEBOAOPOJIOB. Peakiuun
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa wIEnour. B3anMOIENCTBUE IUTajdOT€HAIKAHOB C MAarHue€M Y LIUHKOM.
[TonsTne 0 METAJUIOOPTraHUYECKUX COCIUHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpalllCHU:
u3ydeHrne (PU3NUYECKUX CBOWCTB YTIIEBOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHaTa Kajausi, B3aUMOJCHCTBHE alleTHJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriepojia ¥ BOJOPO/ia B OPraHMUECKUX BEIIECTBAX, MOJyYCHHUE STUIICHA U U3yUCHUE
€ro CBOMCTB, o3HakomyieHUE C¢ KoyuieknusiMu «Hed1b» u «Yronby, ¢ obpasiamu
MJIaCTMAacC, KaydyKOB U PE3WHBI, MOJICIMPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB U
raJjOreHIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kuciopoaconepsxkamue opranudeckKue coeJHHEHHUSA.

[IpenenvHble omHOaTOMHBIE CHUPThHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHona). ['omonoruueckuil psa, obmas Qopmyna, H3OMeEpHs,
HOMEHKJIaTypa U kiaccudukamus. Dusznueckue CBOMCTBA  MpeaeNbHbIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, Jeruiparalud, OKHCIICHHUS,
B3aUMOJCHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKMMH  KHUCJIOTAMHU.
KauecTBeHHast peakiysi Ha OTHOATOMHBIE CIUPTHI. [[eMCTBUE ATaHOJIAa U METAHOJIA
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUIEHIVIMKONb U TIULEpUH. DU3NUECKue Hu
XUMUYECKHE CBOMCTBA: pEAKIIMU 3aMEIECHUS], B3AUMO/ICHICTBUE C OPTaHUYECKUMU U
HEOPraHMYECKUMH KHUCIIOTaMU, KAUeCTBEHHAs peaKlisi HA MHOIOAaTOMHBIE CITUPTHI.
[IpencraBienne o MexaHU3ME peakIuii HykKJIeohuIsHOTo 3amenieHus. [lefictBrue Ha
opranu3M genoBeka. CriocoObl MOTyYeHHs U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIBI U
O0eH3oapHOTO snpa. Puszmdeckue cBoiicTBa PeHona. OCOOCHHOCTH XUMUUYECKUX



cBoiictB (enona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nosrydyeHnus u npumeHenue ¢penona. Genonpopmanpaeruatas cMoia.

KapOoHunbHble coeTuHEeHNs — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpymnmbl. ['OMonoOruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA albJETUI0B H
KETOHOB. XUMUYECKUE CBOMCTBA AJIbJIETUI0B U KETOHOB: PEAKIIUU ITPUCOCTUHEHHS.
OxkucieHue anpJIerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJY4YEHUS U TPUMEHEHUE ANIbJACTUAOB U KETOHOB.

OnHOOCHOBHBIE MpeJIebHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepust u HOMeHKIaTypa. du3znueckue CBOMCTBa
OJTHOOCHOBHBIX MPEJIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepuUKaIUU, PEaKIUU C Y4YaCTUEM YTJIEBOJOPOTHOIO paauKana.
OCOOEHHOCTH CBOWCTB MYpaBbUHOW KHCJIOTHL. [loHSITHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpencraBurenu BBICITUX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAs, MaJbMUTUHOBAsS, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MONYYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['omonoruueckuit psia, obmas dopmyrna, U30Mepus |
HOMEHKJaTypa. PU3MyecKue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpELE.

Kupsi. CtpoeHue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION M 1mIesI0uHoN cpene. OcCOOEHHOCTH CBOMCTB KHUPOB, COJIEPIKAITUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoe.

MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mas xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PYyKTO3a, rajgakto3a, pubo3a,
ne3okcupuodo3a. Ou3ndeckue CBOWCTBA M HaXOXIeHHUE B mpupojae. PoTocHHTES.
XHUMUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMH C YYaCTUEM CIUPTOBBIX U albJCTUIHOU
TpyMI, CIOUPTOBOE W MOJOYHOKHCIOE OpoxkeHue. [IpuMeHEeHHE TIIOKO3bI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajbTo3a U
JmakTo3a. BoccTaHaBnmBaromye U1 HEBOCCTAHABIMBAIOIINE aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenune B npupojsie u npuMmeHenue. llonncaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpoOMOJEKyJd Kpaxmana, TJIMKOTeHa U
HEJUTI0NIO3bl.  PU3MUYECKHME CBOMCTBA Kpaxmaja M UEJUII0JIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAs pEakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUTIOJIO3bI: TUAPOJIN3, MoiyyeHue 3GupoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOAbl HU3YUYCHHUSI BEIIECTB M HUX MPEBpAICHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHE ITAaHOJIa C HATPUEM,
OKHUCJICHUE ATWJIOBOI'O CIIUPTA B albJETH] HAa PACKaJEHHOM MEIHOW NPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHUPTAa AUXPOMATOM Kalius (BO3MOKHO KCIOJIb30BAaHHE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakuus riuumepuHa ¢ THIPOKCUIOM
meau(ll), xumMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJIEUCTBHE
pacTBopa 1oKo3sl ¢ Tuapokcuaom meau(ll), B3aumonecTBre kpaxmana ¢ HOAOM,
pelieHrne HJKCIEePUMEHTAIBHBIX 3amad 1o Temam «Crnuptel U (EHOJBDY,
«KapOoHnoBsie kKUCIOTHI. CHOXKHBIE 3PUPBI».

A3oTcoaep:Kkaniue OpraHndeckue coeJuHeHusl.

AMUHBI — OpraHUYECKHUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTUuecKue W apoOMaTHYECKHE, IEePBUYHBIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenne moJekyn, oOmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoicTBa. XMMHUYECKOE CBOMCTBA anuaTUUECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aNKuIaMMOHUS.

AHWIVH — IPEICTaBUTEh aMUHOB apOMaTUIECKOTO psaa. CTpoeHUE aHWIIMHA.
B3aumHoe BiusHHE Tpynm aToMOB B MoJsiekyle aHwiuHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHUiIuH. CrocoObl
NOJIyYeHUs M TpUMeHeHue anudaruyeckux amuHOB. [lonmyueHue aHwIMHA U3
HUTPOOEH30I1A.

AmunokucnoTsl. HoMeHknarypa u usomepus. OTaenbHbIE MPEICTABUTENH Ol
AMUHOKHUCJIOT: TJHWUWH, alaHuH. @OU3Wyeckue CBOMCTBA aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAllUK, O0pa3oBaHWE TMENTUIHON CBS3H.
buonoruyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUPOJIU3 MENTHUIOB.

benku kak mnpuponnsle monumepsl. llepBuuHas, BTOpUYHAS W TpPETUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHbIE METOAbl HU3YYEHHUsI BEIIECTB M HUX MPEBPAILICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpHU HarpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, pEIIeHHEe OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcoepKallie OPraHndeckKue CoequHeHUs» U «Pacno3HaBaHue opraHuyeCcKuX
COCIMHEHUI.

BbicOKOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJTMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Truin3anus 1 nepepaboTka miacTuka.

DnacToMephI: HaTypaJIbHBIN KayuyK, CUHTETUYECKHE Kay4yKu
(OyTamueHoBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAllPpOH U JIaBCaH).

[Tonmumepsr CIEIUATIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOTPOBOISAIINE TOJMMEPHI, OMOpa3iaraeMble OJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUCHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCcTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a7auy 1o TeMe «Pacrno3HaBaHue
TJIACTMACC U BOJIOKOH».

PacuétHrie 3agaun.

Haxoxaenue wmoliekyaspHod (OpMysbl OpPraHMYECKOrO COCIMHEHUS TI0
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOSIIHX B €70 COCTaB, HAXOXKISHUE MOJICKYJISIPHOM
(bopMyIIBI OPraHUYECKOTr0 COeIMHEHHs 10 Macce (00BEMY) MPOAYKTOB CTOPAHHSL, TIO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/WIM HCXOIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (OpPMYJbl OpraHMYECKOTo BeIllecTBa Ha
OCHOBE €TI0 XMMHUYECKUX CBOMCTB WJIM CIIOCOOOB IMOJYYEHUS, OMpEAeSiCHUuEe I0JIH
BBIX0/Ia MPOAYKTA PEAKLIHH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAyYHBIX TOHATUM, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEeaMETax
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mre ecTecCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIA (DAKT, TUTIOTE3A,
TEOpHUs, 3aKOH, aHajIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJICKYJa,
SHEPreTUYECKU ypOBEHb, BEUIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE
BelllecTBa, (DU3WYECKUE BEJIUYUHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIUs,
Macca.

buonorusi: kimetka, opraHu3M, JKOcHCTeMa, Ouocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIH THUI THUTaHUS, OpOKEHHE,
dboTOoCUHTE3, [bIXaHUE, OENIKH, YIJIEBOJbI, KHUPbl, HYKICMHOBBIE KHUCIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: nonae3Hble HCKONIAEMBbIE, TOIIIIUBO.
TexHonorusi: MNUIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOLIUE CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KVIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckne OCHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YKCJIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIeCKux 3JIeMEHTOB (S-, P-,
d-, f-o;mementsr). PacmpeneneHue 9IEKTPOHOB IO AaTOMHBIM — OpPOMTAJISIM.
DONeKTpOHHbIE KOHPUTYpaAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpAIlMH HOHOB.
DIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucteMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizb nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHON TEOpUEH  CTPOCHHUSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU
IPOCTHIX U CII0KHBIX BEIIECTB MO IPyNIiaM U epuoaam. 3Ha4YeHUE NepuoguIECKOro
3akoHa /.M. Menaeneena.

XuMHudeckass CBA3b. Buabl XMMHYECKOM CBS3M: KOBAJICHTHAs, WOHHAf,
MeTaiindeckas. MexaHu3Mbl 00pa3oBaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U IJUHA CBsI3U. [[0JIpHOCT, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBsI3U. KpaTtHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICCTBUS.

BajleHTHOCT, M BaJlEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA IPUMEPE COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COETUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MONEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAJTTMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHLEHTpauus. HaceleHHbie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamoruaparst.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpUBHUAIIbHbBIC
HAa3BAHUS OTJEIbHBIX NMPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanus XuMHUYECKHX peakUuil B HEOPraHUYECKON W OpraHuYecKOn
XUMHM. 3aKOH COXPAHEHHsS] MacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIuM MpU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMUUYECKUX PEaKIIHi.
TepMoxXuMHYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iuYHbIX (haKTOPOB.
['omoreHHble U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larenbe.

OnekTponuTuyeckas aucconuainus. CuibHbie U Cla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCIOTHAsi, HEHUTpasbHas,
mienouHas. Bomoponueiii nmokaszatens (PH) pactBopa. I'maponus comneii. Peakiuu
HOHHOT'0 OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHWUSI.
Baxxneiimme OKUCIUTENIM W BOCCTAaHOBUTENW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl M3YUYEHHMS BEIIECTB W WX NPEBpAILLCHUN:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPE/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHIAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTUUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKON pEaKIUH U TMOJOKECHUE XHUMHUYECKOTO
paBHOBECHS.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTaiioB B [leproaudeckor cucreMe XUMUUYECKUX 3JIEMEHTOB
JI.. MenneneeBa U 0OCOOCHHOCTH CTPOEHHUS MX aToMoB. du3nyeckue CBOWCTBA
HEMETAIIOB. AJUIOTPONIHS HEMETAUIOB (Ha IpUMEpPE KUCIopoaa, cepsl, pocdopa u
yTIIepoa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
MeTaJlIaMy U HeMeTaJlJlaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. ['uapuabl. TormmBHbIS
3JIEMEHTBHI.

I'anorensl. HaxoxaeHue B mpupoje, CHOCOOBI MOMydeHHS, (HU3UUCCKHE H
XUMHWYECKHE CBOMCTBA. | alloreHOBOIOpObl. BaxkHEHIIMe KHUCIOPOICOAEPKALINE
COCIMHEHUS TajoreHoB. JlabopaTopHbie M MPOMBIIUICHHBIC CIIOCOOBI MTOTYYCHHS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
Kkucsopona. @U3NYECKUEe U XUMHYECKHE CBOMCTBA W NMPUMEHEHUE KHUCIOpOJa W
030Ha. OKCUABI U TIEPOKCUBI.



Cepa. Haxoxpaenue B nOpuUpoJe, CIOCOOBI MONy4YeHUs, (u3nyeckue u
xumuueckue cBoictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), oxcun
cepri(V1). CepHucTas u cepHasi KUCIOTHI U UX coiau. OCOOEHHOCTH CBOMCTB CEpHOM
KUCHOTHL. IIpuMenenue cepsl U €€ COeIUHEHUN.

Azor. Haxoxzaenue B mpUpoAe, CIOCOObI MONY4YeHHs, (PU3HYECKHE WU
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azora
U €ro COeIMHEHUI. A30THbIE Y100pEHusl.

®ochop. Haxoxnenue B mpupoje, CHocoObl MONY4YeHHs, (PU3NYECKHE U
xumuyeckue cBoicTtBa. Dochuasl u ¢dochun. Oxcunbl docdopa, dochopHas
kuciota u e€ comu. [Ipumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpoJe. AJUIOTPONHBIE  MOAUDUKAIUU.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojHbie
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJAOM, M €T0
COEIMHEHUH.

Kpemnunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumudeckue cBoictBa. Oxcupa kpemuusa(lV), kpeMHuEBas KUCIOTa, CHIIMKATHI.
[IpuMeHeHue kpeMHUs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuoanueckoil cucTEME XMMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmuiaBbl METAILIOB.

DONEKTPOXUMUYECKUM psifi  HampspkeHud MetawioB.  OOmmue  crocoObl
HOJIyYEHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, NUPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metaioB. CrnocoObl 3alIUThI OT
KOpPpPO3UH.

Oo6mrast xapakrepuctuka MmeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMHYECKUX eMeHToB. HaTpuil u kanuii: nomydenue, puandeckue u XuMUIECKHE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mrast xapakrepuctuka MetamuioB |IA-rpynmer [leprognyaeckoit cUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKeécTkoCTh BOABI M CLIOCOOBI €€ yCTpaHEHUSI.

ANIOMUHUIN: TIONTy4eHHE, (GU3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro coeauHeHuid. AMQOTEepHbIE CBOHCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.



OO0mast xapakTepucTuka MeTaioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoguueckoi CUCTEMBI XMMUYECKUX AJIEMEHTOB.

Ou3NYECKue U XMMHUYECKHE CBOWCTBA XpOMa U €ro coeauHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U guxpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U npuMEeHEHUE Xpoma.

OU3UUEeCKUEe Y XMMHUYECKHE CBOMCTBA MapraHla W €ro COCAUHECHUU.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranna(VI) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

du3NYECKue U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonydyenne u npumeHeHue xenesa u
€ro CIUJIABOB.

DU3UYECKUE U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHuu. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COSTUHECHUM.

[Muuk: mnomydyeHue, (PU3MYECKHE U XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenmne
[IMHKA U €TO COCIMHEHUM.

OKCNEPUMEHTAIBHBIE METOJIbl M3YUYEHHUSI BEIIECTB W UX MPEBPALCHUN:
u3ydeHrue o0paslioB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHHE KOJUIEKIMU «MeTamibl M CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BaHHE
BUJIEOMAaTEpUasIoB), B3aUMOJCICTBHE LIMHKAa W JKEJie3a C pacTBOPaMH KHUCIOT U
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKHUE aHMOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB AJTIOMHUHHMS U ILMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, PEHIEHNUE SKCIEPUMEHTAIBHBIX 33Ja4 [0 TEMaM
«lanorens», «Cepa u e€ coenuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xumum B o6ecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
0 HAay4YHBIX METOJAX MO3HAHUS U METOAOJIOTHUM HAYYHOTO HcciaenoBanus. Hayunsie
MPUHIIUITBI OPTaHU3AINH XUMUYECKOTO TTPOU3BOACTBA. [[pOMBIIIIIIEHHBIE CITOCOOBI
MOJIyYEHHUs Ba)KHEWINMX BeEIIEeCTB (Ha MpUMepe MPOU3BOJICTBA aMMHaKa, CEpHOMU
KHUCIIOTBI, MeTaHoa). [[poMBIIITIEeHHBIE CTIOCOOBI TOTYYEHUSI METAIIJIOB U CILJIAaBOB.
XHUMHUYECKOE 3arpsI3HEHNE OKPYIKAIOLIEH CPEABI U €ro nocueAcTBus. Ponp xumun B
o0ecTICUeHUHN PHEPTETHICCKON OS301TaCHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapctBenHble cpeactBa. [IpaBuiia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Pojib XuMuUK B pa3BUTUU MEIULIMHBI.

XVMUS TIMIIU: OCHOBHBIE KOMIOHEHTHI, MUIIEBbIC H00aBKU. Ponb xumun B
o0ecreyeHny NUIeBO 0€30M1acCHOCTH.



Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [IpaBuia
0€30IacHOr0 UCIIOIB30BaHUS MPETAPATOB OBITOBOM XMMUU B TOBCETHEBHOM JKU3HU.

XUMHSI B CTPOUTEILCTBE: BaXKHEUIIIME CTPOUTENbHbIE MaTepHuaibl (LIEMEHT,
OeToH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIE YI0OPECHHUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€puaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 1 35ekTpoHuky. HanotexHonoruu.

Pacuérnsbie 3anaun.

Pacuétel: Macchl BemecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, MacCe WM 0O0BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMHU BEIIECTB, MACChI
(00BEMa, KoTMYEeCTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bEMa, KOJIMUECTBA BEIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
U3 BEIIECTB JAaHO B BHUJE pacTBOpa C ONPEIACIEHHOW MAacCOBOM JIOJIEN
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTpAIlUM BEILIECTBA B
pacTBOpe, 10JM BBIXOJa MPOJAYKTA PEAKIIUU OT TEOPETUUECKHU BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzarus ~ MeXnpeaMETHBIX  CBS3€H MpU  M3YYCHUH  OOmer u
HEeOpraHmyeckoi xumuu B 11 Kiacce oCylIecTBIsSIETCS Yepe3 UCIMOJb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, IPUHSATHIX B OTAEIBbHBIX
IPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61Iue ecTeCTBEHHO-HAYUYHbIE TIOHITHS: SBJICHHE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHAJU3, CUHTE3, KiaccHU(UKanus, IePpUOJIUIHOCTb, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJIUPOBAHUE.

dusznka: MaTepus, MUKPOMUP, MAKPOMUD, aTOM, JIEKTPOH, ITPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHbB, BEIIECTBO,
Ten0, O00BEM, arperaTHOE€ COCTOSHHE BEIIECTBa, HACANBHBIA Ta3, (HU3NUECKHE
BEJIMYMHBI, €UHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsl, MacCa.

buomnorus: kierka, opraHu3M, SKocucTema, ornocdepa, MeTaboIN3M, MaAKpO- U
MHKPODJIEMEHTBI, OCJIKH, KUPBI, YIJICBOAbI, HYKICHHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEMIECTB U ITOTOK SHEPTUU B HIKOCUCTEMAX.

I'eorpadus: MuHEpabl, TOPHBIE MTOPOJIBI, MOJIC3HBIE MCKOIIaeMble, TOTUIMBO,
pecypchl.

TexHoJIorrs: XUMHYECKash MPOMBIINUIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIC
MaTepUAIbl, CEITbCKOXO3IMUCTBEHHOE IMPOM3BOJICTBO, MUIEBAS MPOMBIILICHHOCTD,
dbapMmareBTHICCKAS MIPOMBIIIICHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX
NpenaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTE€pHAlOB, 3JICKTPOHHAs
MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VYJIBTATHI OCBOEHHMSA ITPOI'PAMMBI 110 XMMHNHA
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHNMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABIISIIOLIME: OCO3HAHUE
0oOy4JarolmuUMHCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALMM K
0oOy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMH TIOBEICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD LI€JIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOy4Jaromuxcs B MPoIecce peaau3aiui 00pa3oBaTeIbHON JeTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeaMeTa «XHUMHUS»  OTpakaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M TMPAKTHUYECKOW JeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peajan3alud o0pa3oBaTelIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTrO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEM,
YBaXKEHUS K 3aKOHY U MPABOMIOPAJIKY;

NPEACTaBICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMU IEITEILHOCTH MIPH CO3J]aHUN YISOHBIX
IIPOEKTOB, PEIICHNN YYEOHBIX U TTO3HABATENbHBIX 33124, BHITOJTHEHUNA XUMUYECKUX
SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYECTBCHHOUN XMMUH;

YBO)KEHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3ylbTaT
JUINTENbHBIX ~ HAaOMIOCHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MTOJIYUYEHUHU U MOCIEAYIONIEM aHATN3E
MH(pOpMAIH O NEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIOCOOHOCTH OIEHMBATh CUTYAIMH, CBA3AHHBIE C XUMUUYECKUMHU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE MOBEACHHE U MOCTYNKH CBOMX TOBAapHUILEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBLIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBHUI
MOCTYTKOB;

4) dpopmMupoBaHHs KYJbTYPbI 310POBbS:

NOHMMAaHHUS IIEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBbIO;

coOJIIO/ICHUST TIpaBUJl OE€30MAacCHOr0 OOpallleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU JESATEIHLHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO M  KOJUICKTHUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS TOCIEICTBUN W HENPHUATHS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpeHU );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM M  APYrHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4yacTHE€ B PEUICHUHW NPaKTUYECKUX 3ajad
COIIMAIbHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOrO poja, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyZAa U pe3ysibTaTaM TPYIOBOU IEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHOW TpaeKTOpUH
oOpa3oBanus, Oynmymieil mpodeccur W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00ITIeCTBA;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJIECO00PA3HOr0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

NOHUMaHHUS TJIO0ATBHOTO XapakTepa HKOJOTHMYECKUX MpoOJeM, BIMSHUS
HSKOHOMMYECKHUX MPOILIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHON CPEABL;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHUS;



AKTUBHOI'O HENPUATUSA JECHUCTBHUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHsS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCEICTBUS NPEANPUHUMAEMBIX JEUCTBUM U MPEIOTBPAILATh UX;

HAJIMYUS Pa3BUTOTO SKOJOTMUYECKOTO MBIIIJICHUS, YKOJIOTHYECKOU KYJIbTYPBbI,
OIIbITa eI TEIIbHOCTH AKOJIOTUYECKOHU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMATIBHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJOTHUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH
U 00I1IEeCTBEHHOMN PAKTUKHU;

MOHUMAaHUs cChnenupUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBaHUN PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACcTaBiIeHUs 00 OKPYKAroIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIeHUHU NPoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHUHU i1 COBPEMEHHOM
UUBUJIA3AIMA: B €€ TYMaHUCTUYECKOW HAITPABJICHHOCTH Y BaKHOW POJIM B CO3/IAHUH
HOBOW 0a3pl MaTepUadbHON KYJIBTYpPbl, B pEHICHUH TJIOOAIBHBIX MpoOseM
YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUECTBA — CBIPHEBOM, DHEPreTUUECKOM, MUILIEBOU U
HKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTUM MEIUIMHBI, OOECIEYCHHH YCIOBUMN
YCIICIIHOTO TPYZa U SKOJOTHYECKH KOM(MOPTHOM KM3HU KaXKIOT0 YieHa 00IIecTBa;

€CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH: I[OHUMAHUS CYIIHOCTH METOIO0B
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJiydaeMble 3HaHUS JIJISl aHAIKM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
POUCXOANIIUX B HEM U3MEHEHUH, YMEHUS JieJaTh 00OOCHOBAHHbBIC 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IEJIbIO MOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKHE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUI0, UCCIIEA0BATEIbCKON AEATEIIBHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHWMHHU B
COOTBETCTBUH C KM3HEHHBIMU NMOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON
NEATENBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo61ero 0opa3zoBaHus BKIIOYAIOT:

3HAYMMBbIE  JUIA (bopMHpOBaHUS  MHPOBO33PEHHSI  OOydarOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
IpolLece, CUCTeMa, HaAYyYHbIA (paKT, MPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COL[UATIBHOM KOMIETEHIIUN 00y4YaroIINXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS U yYHUBEpCAJIbHbIC Y4EOHBIC
JIEVCTBUS B TIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE Pe3yiabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCIBLHBIMH, KOMMYHHMKATUBHBIMU U  PETYJISATUBHBIMHU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecKHe AedCTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu JAEATEIbHOCTH, 3ajaBas IapaMeTpbl U KpPUTEPUU UX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThI AESITENBHOCTH C IOCTABIECHHBIMU LIETISAMU;

UCIIOJIB30BATh NPU OCBOEHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA VISl OOBSICHEHUS! OTIEIBHBIX (DAKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAaHUS M KPUTEPUU [JIs KIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEaKIU;

YCTaHABIIMBAaTh MNPUYMHHO-CIEICTBEHHBIE CBSA3M MEXAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHbBIC, JAEAYKTHUBHBIE, IO
aHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUAX, (OPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

NPUMEHATH B MPOIECCE MO3HAHMS MCIOJb3yeMble B XUMUHU CHMBOJIMYECKHUE
(3HaKOBBIE) MOJIENIU, TPEOOPA30BHIBATH MO/ICIIbHBIC MPECTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMUYecKas (hopmyJlia, ypaBHEHHE XUMHUYECKON peakinu
— MPU PELICHUH Y4YEOHBIX MO3HABATENIbHBIX M MPAKTUYECKUX 3ajad, NPUMEHSTbH



Ha3BaHHBIC MOJICITbHBIC MPEACTABICHHUS IS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMHUYCCKUX PEAKITHI.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQ/ICTh OCHOBAMH METOJOB HAay4YHOTO ITO3HAHMS BEIIECTB M XUMHUYECKHUX
peaxkuuu;

(GbOopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSTEIBHO C(HOPMYIUPOBAHHBIC BONPOCHI B KadyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHUS W  TPOBEICHUS
YUYCHUYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIO/IATh 32 XOJ0M
npoIecca, CaMOCTOSTENILHO IPOTHO3UPOBATH €Tr0 Pe3ysbTaT, (HOPMYIUPOBATH
00001IIEHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICTaHHOW padboTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW MCCIICIOBATEILCKOH W TPOSKTHOU
JCATEIBHOCTH, TPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PEIICHHS TPAKTUICCKUX 3a/1a4, TPUMEHEHUIO Pa3INIHBIX METO/IOB
MIO3HAHMSI.

3) paboTa ¢ nunopmaumeii:

OPUECHTHPOBATLCA B PA3IUYHBIX HCTOYHMKAX HWHPOpManuu (HAy4IHO-
MOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepXkKaHWs, CIPaBOYHBIC IOCOOUS,
pecypcbl MHTEpHETA), aHATU3UPOBATh WHQPOPMAITUIO PA3TUYHBIX BHIOB U (OpM
peACTaBICHUS, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMPOTHBOPEUYUBOCTH;

dbopMyITHpOBATh 3aNPOChl U MPUMEHATh PA3IUYHBIE METOJBI IIPH TIOWCKE U
orbope wmHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHMaNIbHYIO  (OpPMY  TMPEICTABICHUS
uHdopmarmu (cxeMbl, rpadyKe, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U APYTHE);

WCITOJIH30BaTh HAYYHBIN S3BIK B KAYECTBE CPEJICTBA IMPU Pad0TE ¢ XUMUUICCKOU
nHpopManueit: MPUMEHSATh MEXIPEAMETHBIC ((PU3HYECKHEe M MaTeMaTHYECKHUC)
3HaKHW B CUMBOJIBI, (POpMYIIbl, a0OpeBHATYPBI, HOMCHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta /WK
JTUCKYCCHH, BBICKA3bIBAaTh W€, ((OPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKON PabOThl MO HMCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aiuu yueOHOTro MpoeKkTa, U (opMyJIUpOBaATh BHIBOJIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECHOBAHUN IMYTEM COIJIACOBAHUS IO3UIUN B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PerysiTuBHbIC YHUBepPCaJIbHbIe y4eOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JIEHUCTBUNA TIpH
BBIMIOJTHEHUM Y4YEeOHBIX M HUCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Haubojee
b (eKTUBHBIN Ccroco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha YTIIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJTHEero o0I1ero o0pa3oBaHus BKIIOYAIOT CrieIIUUISCKUE IS
ydeOHOro npeaMera «XuMUs» HaydHbIe 3HaHUS, YMECHHS U CITIOCOOBI ACHCTBUM 110
OCBOCHHUIO, UHTEPIPETALMHA U MPEOOPa30BAHUIO 3HAHUN, BUIBI JACATEIBHOCTU TIO
MOJIyYEHUIO HOBOIO 3HAHUS W MPUMEHEHUIO 3HAHUW B pa3IMYHBIX Y4YEOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHBI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTPaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ POJu B OOECIEUEHHH YCTOMYMBOIO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, SHEPTeTUUYECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, CO3/IaHUH HOBBIX MaTepHUasoB,



HOBBIX HMCTOYHUKOB SHEPTUH, B o0ecrieueH U palMOHAILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEKa, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBbIO
U IIPUPOJHOM CpeLe;

BIAJICHUE  CHCTEMOW  XUMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHSATUS — XUMUUYECKUN JIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aToMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToma, TUOpUAu3alMs AaTOMHBIX OpOuTaned, HOH, MOJIeKYIa,
BaJICHTHOCTb, DJIEKTPOOTPUIATEILHOCTh, CTCTICHh OKUCIICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PyHKIIMOHAbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTYypHass M MPOCTPAHCTBEHHAas (reomMeTpuyeckas,
ONTHYECKas), HW30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCIIOPOJI- U a30TCOJIepIKaIllIe OPraHUYECKHE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuoaunueckuit 3akon J[. VM. MenneneeBa, Teopus CTpPOEHHUS OPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpPAIICHUS DHEPrUM TPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $I3bIK XMMHUH, MHPOBO33PEHUYECKHE 3HAHUS, JEKallhe B OCHOBE
NOHUMAaHUS MPUIYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBJIICHUI; TTPEICTABICHUS O
MEXaHM3Max XHUMHYECKUX PpEeaKIui, TEePMOJUHAMUYECKUX U KHUHETHUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIIIT aTOMOB B
MoJIeKyJax (MHIYKTUBHBIA U Me30MepHbI 3ddektri, opueHtantsl | u Il pona);
(aKkTONOTrHYEeCKHNE CBEICHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M 0O€30IacHOM
UCIIOJIb30BAaHUM BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTENHHOCTH YEJIOBEKa, OOIIUX HAYYHBIX TPUHIIMITAX XUMUYECKOTO TPOU3BOICTBA
(Ha mpuMepe POU3BOJICTBA METaHOJIA, ITepepadOTKU HeDTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHH,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIB30BATh XUMUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPbIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUUAd  MOCPEICTBOM  COCTABJICHHUS
ANEKTPOHHOTO OajaHca »JTUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3rOTABIMBATh MOJIENM MOJIEKYJl OPraHUYECKUX BEIIECTB JJIs WIUTIOCTPALIUU
UX XMMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHHUM: YCTAHABIMBATH MPUHAIJICKHOCTh H3YyUYEHHBIX
OpraHMYeCKMX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K OIpPEAeIEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE HAa3BaHUS AJI OTIEIbHBIX
MIpeICTaBUTENEC OPraHUYEeCKUX BEIIECTB (I3TWJIEH, alleTWJIEH, TOJIYyO], IJIMIEPUH,
ATWICHIJIMKONb, (eHoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAs, NAIbMUTHHOBAST KUCIIOTHI,
IVIMLMH, aJdaHuH, MajlbTo3a, (PpPyKTO3a, aHWIMH, JTUBUHUJ, U3OMPEH, XJOPOMPEH,
CTUPOJI U IpYTHE);

c(OpPMHUPOBAHHOCTh yYMEHHUS ONPENEATh BHUJ XUMHUYECKOM CBA3UM B
OpraHMYeCKUX COEIUWHEHUAX (KOBaJleHTHAas M HWOHHAas CBA3b, OG- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. BytiepoBa mis 00bsiICHEHUS] 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTAaB, CTPOCHUE, PU3NYECKUE
U XUMHYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTENCH pa3IUYHBIX KJIACCOB
OpraHMYeCKUX BEIIECTB: AJIKAHOB, [IUKJIOAIKAHOB, aJIKEHOB, aJIKaUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOIOB, CIHMPTOB, ANbJETHUAOB, KETOHOB, KapOOHOBBIX
KHCJIOT, TPOCTBIX M CJOXKHBIX 3(HUPOB, KUPOB, HUTPOCOCAUHEHUH U aMUHOB,
AMUHOKHUCJIOT, O€NKOB, YIJIEBOJOB (MOHO-, JH- MW  [OJHCAXapHIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJAY  HUMH  ypaBHEHUAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpPMHPOBAHHOCTh YMEHHS TOJATBEPX,AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COCTUHEHHUM OT
KpPaTHOCTH M THIIA KOBAJIECHTHOM CBA3M (G- U M-CBSA3H), B3AUMHOI'O BIIMSHUAS aTOMOB
Y TpyNI aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUYHUKU YTIIEBOAOPOIHOTO
CBIPbs (HEPTH, MPUPOIHBIN T'a3, YTOJb), CIIOCOOHI €T0 MepepadOoTKU U MPAKTUIECKOE
IIPUMEHEHHUE POAYKTOB IepepadbOTKH;

c(OpMUPOBAHHOCTh BIAJCHHUS CHCTEMOHl 3HAHUH O €CTECTBEHHO-HAaYYHBIX
METOJaX MO3HAHUSA — HAOJIOJIEHUH, U3MEPEHUH, MOJEIHUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHSITH OCHOBHBIE ONEPAIN MBICIUTEIHLHON
NESATENbHOCTH — aHAJIM3 W CHHTE3, CpPaBHEHHE, 000OIIEHHEe, CHCTEMATHU3ALUIO,



BBISIBIICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJI1 MU3YUYEHUS CBOWMCTB BEIIECTB U
XUMHUYECKUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHHI: BBISBISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSMU U TPEJICTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XUMUYECKUM (PopMyriaM
U YPaBHCHHSIM XMMHUYECKUX PEAKIUA C HCIOJb30BAaHUEM (PU3UUECKUX BEIUYUH
(macca, o0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUYECKOW (POpMYIIBI
BEILIECTBA 10 U3BECTHBIM MAaCCOBBIM JIOJISIM XMMHYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusl, INIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TMO3WIMH  DKOJOTHMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOM JICSATEIILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ MepepabOTKOM BEIIECTB,
UCITIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX PEIICHUN MpodiemM
B CUTYallUsX, CBSI3aHHBIX C XUMUCH;

c(hOpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSTENIbHO IUIAHUPOBATh U TPOBOAMTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHHE U HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3IMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAJIbHBIX
3a/lady 10 PAaclO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOEHUEM MPaBUII
0e30macHOro OOpaIlleHHsl ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM 00OPYIOBAaHHUEM,
dbopMynupoBaTh IENb WUCCIENOBAaHUA, TNPEICTABISATh B pa3IU4YHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUiia IKOJIOTHUYECKH 1EeJIECO00Pa3HOTO TMOBEICHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABAaTh OMNACHOCTb TOKCHUYECKOTO JIEMCTBUS Ha >KUBBIE OPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIca TTokazaTtens [K;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIISITh I€JICHANPABICHHBIA TOUCK
XUMUYECKOW MHGOPMALIUU B PA3IMYHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYI0 HHPOpMAIIO, epepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUH C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHUI MOPUPOJBI, O MECTE U 3HAYECHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ pojii B 00€CHEYeHUU yCTOWUYUBOTO
pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTHUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIEUEHUU PAIMOHAIBLHOTO MPHUPOOINOJIH30BaHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl UEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraIOIINE MOHSATUS — XUMUYECKUM 3JIEMEHT, aTOM, SIJIpO aTOMa, U30TOIIbI,
DJIGKTPOHHAss 000JI04YKa aroma, S-, P-, d-aTOMHBIC OpOMTAM, OCHOBHOE U
BO30YXIAEHHOE COCTOSHUSA aToma, THOpUaM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMUYeCKasi CBA3b (KOBaJIGHTHAs, WOHHAs, METAJUIMYECKas, BOJIOPOJIHAS),
KpPUCTAJUIMYECKAsA PpEIIETKA, XHUMHUYECKAasi PpeaKlus, pacTBOp, OIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOIUAIMH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(PdeKT
XUMHUYECKOU PEAKIIMU, CKOPOCTh XUMHUYECKON PEAKINU, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIUMU, TEPUOAUYECKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPALCHUS SHEPIUU MPU XUMHUYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHWH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAaHUS TPUUUHHOCTH
YU CUCTEMHOCTH XUMHWYECKHUX SIBIICHUI; COBPEMEHHBIEC MPEJACTABICHUSA O CTPOCHUU
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM W HAJMOJEKYJISPHOM YpPOBHSX;
NPEACTABJICHUSI O MEXAaHM3MaX XHMHUYECKUX PEAKUUN, TEPMOIUHAMHYECKHUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX HMX NPOTECKaHWs, O XHMHUYECKOM pPaBHOBECHH,
pacTBopax W JHCIIEPCHBIX CHCTeMaX; (PAKTOJOTHYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAaHWH BOXKHEHUIIINX HEOPTraHUUECKUX
BEIIECTB B OBITY M MNPAKTUUYECKOM JESATETbHOCTH YeJIOBEKa, OOIMX Hay4HBIX
NPUHIANAX XUMUYECKOTO MPOU3BOCTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHbBIC TNMPHU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aHMMOCBS3b, MCIIOJb30BATH COOTBETCTBYIOIIUE IMOHSTHUS IPU
ONHCAaHUM HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsi
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUH XHMHUUYECKHX  PpEaKIHi,
cuctematnieckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUsI OTJAEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS ONPEACISITh BAJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJIEHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUSI KOBAJIEHTHOW CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(PUIIUPOBATH: HEOPTraHUYECKUE BEIIECTBA
M0 UX COCTaBY, XUMUYECKHUE PEAKIIMH 10 PA3JIMUHBIM MIPU3HAKAM (YHUCITY U COCTABY
pearupymoImx BeIIeCTB, TEIUIOBOMY A(PdeKTy peakiuu, W3MEHEHHUIO CTereHen
OKHCJICHUS DJIEMEHTOB, OOpPaTUMOCTH, YYaCTHIO KaTajiu3aTtopa U JApYyTHe);
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAaHUA W KPUTEPUU Ui KiIacCUpUKAIUU
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEaKIIU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHOINYECKOr0 3akoHa JI.
W. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHUH: XapaKkTEepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XHMHUYECKHX DJIEMEHTOB ME€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl  J.M.  MeHngeneeBa,  WCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHM», «IHEPreTUYECKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTAIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUUYECKHUE COCTOSHHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHMsI CBOWCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MemnzeneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
ANICKTPOHHBIX 000JIOYCK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAHHE T'€HETHUYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPABHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTH: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakuuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHWW;  pEAaKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPEe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHAYECKHX PEAKLIHN C Y4ETOM HMX DSHEPrETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEakluu B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIEHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JIeKAIME B OCHOBE MPOMBIIIJIEHHOTO TMOJYYE€HHUSI CEPHOWM KHUCJIOThI, aMMHAakKa,
oOlllMe Hay4yHble TPUHIUIBl XUMHUUYECKHUX IPOU3BOJICTB; II€JIECOO0PA3HOCTh
NPUMEHEHHs] HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUSI COOTHOILLICHUS] PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAyYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOJIOJICHUE, HU3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIEPUMEHT (peaibHbIN U MBICJIICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS TIPU SKCIIEPUMEHTAILHOM MCCIIECIOBAHUHN BEILIECTB
U Ui OOBSICHEHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPAKTUYECKOM AEATEIIbHOCTH YEJI0BEKA U B MOBCETHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
NOHATUSIMHU W TPEACTABJICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUSI TMPOBOAUTH PACUYETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHUEHTPALIUS;
MAacchl BEIIECTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuy; 3HA4Y€HHs] BOJOPOJHOrO IOKAa3aTellsl pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOM CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOJMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUH, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
OmpeIeIEHHON MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(MMeeT mpuMecH); JOJU BbIXO/a MPOAYKTa PEAKINK;, 00BEMHBIX OTHOIIICHHUH Ta30B;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATEIHFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUECTBEHHOIO COCTaBA HEOPraHMYECKUX BELIECTB, ONPENACICHUE
Cpeabl pPAacTBOPOB BELIECTB C IMOMOIIBIO HWHIAWKATOPOB, H3YyYEHUE BIIUSHUSA
pa3nuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ay 1o TtemaM «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30macHOro0 OOpalleHnus ¢ BEIIECTBAMU U J1A0OPATOPHBIM
o0opynoBaHueM, GOPMYIUPOBATH IIEJIb UCCIEAOBAHMS, IPECTABISATH B PA3INIHOM
dbopMe  pe3ynmpTaThl  AKCIEPUMEHTA, AaHAIM3UPOBATh M  OIEHWUBATh WX
JOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTh YMEHHI: COOIIOAATh MPaBUJIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbIM 00OpyAOBaHUEM, OOpallleHHs C BeElIeCTBAMHU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH I€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOU
Cpeabl W JOCTWXKEHUSI €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABaTh OIMACHOCTH
TOKCUYECKOTO JICUCTBUSI HA KMUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMAILIUU B Pa3IMUHBIX UCTOUHMKAX (HayyHas ¥ y4eOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJTM3UPOBATH XUMUYECKYIO HHMOPMAIIKIO, IepepadbaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.
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bubmuoreka [JOK
2 .K . 21
3 keToHbI. KapOoHOBBIC KUCTOTHL. CIOXKHBIC https://m. eds0o.ru/d6adfe50
a¢upsl. XKups
bu6mmoreka [{OK
33 YTaeBO | https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHuyeckue coeIMHeHUus
bubmmoreka [{OK
4.1 Am LA .b 12
FIHPL AMIHOKICIOTEL HEH https://m.eds00.ru/d69df650
Hroro mo pazgeny 12
Pasznea S. BoicokoMoJieKyJIsipHbIe COeUHEHUS
bu6moreka [IOK
5.1 B 6
RICOROMOTISKYTIIPHBI® COCAMECIIA https://m.edso0.ru/d69df650
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabnbie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Ctpoenne aroma. [leproanyueckuii 3aKoH
P pHOA bubmmoreka [IOK
11 n [lepnoanueckas cucteMa XMMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
HMHHCCKHE peaiiii https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTaLIRT https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTALIH https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
Mertoapl 1103HaHUSI B XUMHUHU. XUMUS U bu6mmoreka [JOK
3.1 9
JKU3Hb https://m.edsoo.ru/2dd57124
Wroro no pazgeny 9




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka Kontpoubnsbie | IlpakTHueckue
n/n Bcero u3yuyeHusi = odpa3zoBaTe/ibHbIE PeCYPChI
padoThI padoTsbI
[Ipeamer u 3HaueHue
OpraHUYeCKON XUMHUH,
1 Hpe)ICTaBJ'IeHI/Ie 0 1 Bubnmorexa [IOK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHnYecKuX
COoeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
neposia (OCHOBHOE U
2 1}31236p él({Hoe COCTOSIHHSI) 1 Bubamorexa [JOK
A ' https://m.edsoo.ru/Oce6fd4c
BanieHTHBIE BO3MOKHOCTH
aToMa yriepo/ja
XuUMH4YEcKas CBA3b B
OpPraHUYECKUX COCAMHECHUSX.
3 MexaHu3Mbl 00pa3oBaHUS 1 Bubamorexa [JOK
. p https://m.edsoo.ru/8d39f5c8
KOBaJICHTHOM CBSI3H, CLIOCOOBI
pa3pbiBa CB3EH
Teopus ctpoenus
4 OPraHUYECKUX COCTMHCHUA A 1 bubmmorexa [JOK
P A ’ https://m.edsoo.ru/9e595ch8
M. byrneposa
Buaer uzomepun:
5 CTPYKTYypHas, 1 bubnuorexa [IOK
IIPOCTPAHCTBCHHAS. https://m.edso0.ru/b0e61661
OneKTpoHHBIE Y3PPEKTHI B




MOJIEKYJIaX OPraHUYECKHUX
COEIMHEHUN

[IpencraBnenue o
KJaccu(puKauu u

6 CUCTEMaTHYCCKast bubmorexa HOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubmmoreka [{OK
OPraHN4eCKO XUMHH https://m.edsoo.ru/ba5706aa

8 Cucremaruzanus u bu6moreka [IOK
0000111eHIE 3HAHUM 10 TEME https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJOTHYECKUN
psn, obmas hopmyna,

9 HOMEHKJIaTypa U U30MEpHs, bubnuorexa [JOK
AJIEKTPOHHOE U https://m.edso00.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 dOu3nvecKrue U XUMUYECKHE bubnuoreka [{OK
CBOMCTBA aJIKAHOB https://m.edsoo.ru/3137711c
Haxosxenue ankaHoB B

1 npupojie. CriocoOb1 bubnuorexa [JOK
MOJIYy4YEHUS U IPUMEHEHUE https://m.edsoo.ru/259b0a5b
AIKaHOB
[uknoankansl: o0mas
(dbopmMyna, HOMEHKIATypa

12 H30MepHsi, 0COOEHHOCTH bu6mmoreka [JOK

CTPOEHUS U XUMUYECKHUX
CBOMCTB, CIIOCOOBI MOTyYCHHUS
U IPUMEHEHNE

https://m.edso0.ru/156730d2




Pemrenne pac4€THbIX 3a1a4 HA
OIIPENETICHUE MOJIEKYIISIPHOU
(hOopMyITBI OPTaHUIECKOTO
BEILIECTBA 110 MACCOBBIM

bu6mmoreka [{OK

13
JIOJIIM aTOMOB 3JIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJISIIIHMX B €70 COCTaB.
Cucremaru3zanus u
0000111eHIE 3HAHUM 10 TEME
AJIKEHBI: TOMOJIOTHYECKUI
psn, obmas hopmyna,
HOMEHKJIaTypa, SIEKTPOHHOE
14 Y MIPOCTPAHCTBEHHOE Bubamorexa [IOK
P https://m.edsoo.ru/273b0ale
CTPOCHHE MOJIEKYIL.
CrpykTypHas U IUC-TPaHC-
M30MepHs aJIKCHOB
OuznyecKkue U XUMHUYECKHe
15 cBOlcTBa ankeHoB. [IpaBuio Bubamorexa [IOK
P https://m.edso0.ru/21069ccd
MapkoBHHKOBA
16 CriocoObl MoTy4eHHS U bubnuoreka [JOK
MPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[Ipaktrueckast padota Ne 1 o
" bubnunoreka [JOK
17 teme "[lonydenue sTuneHa u
_ https://m.edsoo.ru/0941eed8
W3Y4EHHUE ero CBOICTB
Pemenune pacu€tHbix 3a1a4 Ha
18 OIIpeIeJICHUE MOJIEKYIISIPHOU bubnunoreka [JOK
(hopMyITbl OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BellleCTBa
19 AJKaJIueHbl: CONPSHKEHHBIE, bu6mmoreka [JOK

HU30JIMPOBAHHBIC,

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




KyMYJIUPOBAHHBIE.
OCoGeHHOCTH AIIEKTPOHHOTO

CTPOCHHUS
20 XHUMHUYECKHEe CBOMCTBA bu6mmoreka [IOK
COIPSDKEHHBIX JTUEHOB https://m.edsoo.ru/e561253d
21 CriocoOsI MmoTydeHust U bubmmoreka [JOK
IIPUMEHEHHE AJIKAIMEHOB https://m.edsoo.ru/1aa81660
AJKUHBI: TOMOJIOTUYECKHI
psn, obmias hopmyna,
29 HOMEHKJIAaTypa, JJIEKTPOHHOE bubnuoreka [IOK
Y MIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOCHHE MOJIEKYII,
(uznueckue cBoicTBa
23 XuMHYECKHEe CBOMCTBA bubnuorexa [JOK
AJIKUHOB https://m.edso0.ru/23493a93
24 KauecTBeHHBIE peakny Ha bubnuoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoObl MoTy4eHHS U bubnuoreka [JOK
MPUMEHEHHE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amay: pacy€rsl no
26 YPaBHEHUIO XUMHUYECKOMN Bubmmorexa LIOK
https://m.edsoo.ru/5db8e526
peakuuu
CucremaTtuzanus u
27 .
000011ICHIE 3HAHUM 10 TEME
ApEHBI: TOMOJIOTUYECKUH P/,
08 obmras ¢popmymna, bubnunoreka [JOK

HOMCHKIJIaTypa. BJICKTPOHHOC
" IPOCTPAaHCTBCHHOC

https://m.edsoo.ru/a92a7094




CTpOEHUE MOJICKYN OeH30J1a U
TOJIyOJa, UX (PUINIECKUE
CBOICTBa

29

XUMHYECKHE CBOUCTBA
apPEHOB: PEAKIIUHU 3aMEIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/a44alae4

30

XnMHYeCKHe CBOMCTBaA
apEeHOB: PEaAKIUU
MIPUCOCTUHEHUS, OKUCIICHHE
TOMOJIOrOB OeH30J1a

bubmmoreka [{OK
https://m.edsoo.ru/a44alae4

31

Oco0EHHOCTH XUMUYECKUX
CBOWCTB CTHpPOJIA

bu6moreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenune pacu€THbIx 3a1a4 Ha
OIIpeIETIEHNE MOJIEKYISIPHOM
(hopMyIIBI OPraHUIECKOTO
BeIlleCTBA

bu6moreka [IOK
https://m.edsoo.ru/53461a2c

33

CriocoObl OTy4eHHS U
MPUMEHEHHE apEeHOB

bu6moreka [IOK
https://m.edsoo.ru/6f717d09

34

I'eHeTnveckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
YTJI€BOIOPOJIOB

35

Pacué€rsl o ypaBHEHUAM
XUMHUYECKUX PEAKIUH.
CucreMaru3anus u
0000111eH1E 3HAHUU T10 TEME

36

ITpuponnsii ras. IlonmyrHeie
He(TSHbIE ra3bl

37

KaMmeHHBI# yrosib U mpoIyKThI
ero nepepaboTKu

bu6mmoreka [JOK
https://m.edso0.ru/69b3398b




38

Hed1pb 1 ciocoOsI eé
nepepabotku. [IpumeHeHme
MPOIYKTOB IepepaboTKH
HepTH

bubmuoreka [IOK
https://m.edsoo.ru/21f9de78

39

T'enernyeckas cBsA3L MCKOY
Pa3iIMYHBIMH KjlIaCCaMU
YIII€BOJIOPOJIOB

40

l"anorenonpons3BoHbIE
YTJIEBOJAOPOJIOB: 3JIEKTPOHHOE
CTPOCHHE; pEaKIIHHI
3aMelleHus rajJoreHa

bubmmoreka [{OK
https://m.edsoo.ru/82b4d759

41

JeicTBue menoyuent Ha
TraJIOrCHIIPOU3BOAHBIC.
Bsaumonelicteue
JUTAIOTCHAIKAHOB C MarHUEM
Y [IMHKOM

42

CucreMaTuszanus u
00001IeHEe 3HAHUN 110
pazaeny "YrieBoaoposr"

bu6mmoreka [JOK
https://m.edsoo.ru/20e89f22

43

KonTtponpHas padoTa o teme
"Yraesogopoab"

bu6mmoreka [JOK
https://m.edso0.ru/95c9e298

44

[IpenenbHBIE OTHOATOMHBIE
CIIUPTHL: TOMOJIOTUYECKHHA
psin, obmas hopmyina,
CTPOEHHE MOJICKYT,
n30Mepusi, HOMEHKJIATypa,
Kjaccupukanus, pusnueckue
CBOMCTBA

bubnuoreka [JOK
https://m.edsoo.ru/df04c5cd




XUMHYECKHE CBOUCTBA

45 MpeAeNIbHBIX OJIHOATOMHBIX bubnmorera [TOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI mosTyueHust 1
46 MIPUMEHEHHE OJHOATOMHBIX bubamorexa [OK
https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie aupsi:

47 HOMEHKJIaTypa U H30MEPHS, bubnuorexa [JOK
0COOEHHOCTH (PU3HYECKHUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaTroMHbIE CIIUPTHI:

48 ATUJICHTJIMKOJIb U TJIULEPUH, bubnuorexa [JOK
ux (pusnvecKre U XMMHYECKHe https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl MOTy4eHHS U

49 MIPUMEHEHHE MHOTOATOMHBIX bubmorexa [IOK

https://m.edsoo.ru/d12e567d
CIUPTOB
@DeHOoJI: CTPOCHHE MOJIEKYJIBI,
50 (hm3UYecKue CBOMCTBA. bubmorexa HOK
https://m.edsoo.ru/2ce726f8
ToxcuuHocTh Qenona

51 XUMHYECKHE CBOMCTBA bubnuoreka [{OK
(benoina https://m.edso0.ru/037ca5f9

59 Crnioco6bl nostyueHust u bubnuorexa [IOK
npuMeHeHne (peHosa https://m.edsoo.ru/c77ddf4c
[IpakTuueckas paborta Ne 2.

53 Pemenne bu6mmoreka [JOK

9KCIEPUMEHTAIBHBIX 3a7a4
no teme "CrupTsl U GpeHob"

https://m.edsoo.ru/fd0ced09




Cucremarusanus 1

bubmuoreka [IOK

>4 0000I11ICHIE 3HAHUH 10 TEME https://m.edso0.ru/1810ch9b
AJbICTH]IBI M KETOHBI:
ANIEKTPOHHOE CTPOCHUE
55 KapOOHHMIILHOU TPYIIIBI; bubnuorexa [JOK
TOMOJIOTHUYECKHE PSIBL, https://m.edsoo.ru/b139beaa
obmas Gopmyna, usoMepus u
HOMEHKJIaTypa
AJbICTH]IBI M KETOHBI:
56 (u3HUYecKre CBOMCTBA; bubamorexa [OK
’ https://m.eds00.ru/c887425¢
peaKIuy MPUCOETHHCHUS
Peaknuu okucieHus u
57 KaueCTBEHHBIC PEAKITHH bubmmorexa LOK
https://m.edsoo.ru/a393baa9
aJbJAETHI0B U KETOHOB
58 CriocoOsI moTydeHust bubnuoreka [IOK
albIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHEBIE TIPE/ICITbHBIC
59 KapOOHOBBIE KHUCJIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHUS UX https://m.edsoo.ru/fec0b113
MOJICKYIT
M3omepust 1 HOMEHKIIaTypa
60 Kap6OIfOBLIX KHCJIOT nyp bubamorexa [JOK
o7 https://m.edso0.ru/700cc87b
(u3HYecKre CBOMCTBA
XHUMHYECKUE CBOMCTBA
61 MpeAeNIbHBIX OJIHOOCHOBHBIX bubmorexa [IOK
https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
62 OCc0OEHHOCTH CBOWCTB bubmuoreka [JOK

MYpaBbUHOM KUCIIOTBHI.

https://m.edsoo.ru/bb31be71




Muoroo6pasue kapOOHOBBIX
KUCIIOT

OCoOeHHOCTH CBOWCTB:
HCIIPCACIIbHBIX U
apOMaTUYECKHX KapOOHOBBIX,

63 HKapOOHOBBIX bubmorexa HOK
Fukap ’ https://m.edso0.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kuciot. IIpencraBurenn
BBICIIMX KapOOHOBBIX KHCIIOT
64 [ToHATHE O TPON3BOIHBIX bubnuoreka [JOK
KapOOHOBBIX KHUCJIOT https://m.edsoo.ru/0d162d9d
CriocoOsl nostydeHus u
65 MpUMeHEeHHe KapOOHOBBIX Bubamorexa [IOK
p https://m.edso0.ru/7c065c9d
KHCIIOT
Crnoxubie 3uphr:
TOMOJIOTUYECKHH psJl, oOras bubnuoreka [JOK
66
dhopmyna, n3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dOu3nvecKrue U XUMUYECKHE bubnuoreka [{OK
cBolicTBa 3(pupoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a1a4:
M0 YPaBHEHUIO XUMHUYECKOU
68 peaKkIuu, Ha OIpeiesiCHHe
MOJIEKYISIpHOH (hOpMYJIbI
OpPraHHYECKOTo BEIIecTBa
[IpakTueckas pabora Ne 3.
P p bu6mmoreka [JOK
69 Pewrenne

OKCIICPUMCHTAJIbHBIX 3a/ia4

https://m.edso0.ru/486671fb




no teme "KapOoHoBbIE
KucnoTel. CroxxHblie 3upsI”

JKupsr: ctpoenue,

bu6mmoreka [{OK

70 (bmfmecme 1 XHMITECKHE https://m.edsoo.ru/a19c5b98
CBOMCTBA (TUAPOJIN3)
OcobeHHOCTH CBOCTB

71 JKUPOB, COJEPIKAINUX OCTATKU bubnuorexa [JOK
HEIPEIEIIbHBIX )KUPHBIX https://m.edso0.ru/b0331922
KuCHoT. JXKupsl B mpupoie
MBpbLia Kak COJIA BBICIITAX
KapOOHOBBIX KHCIIOT, UX

72 Moromiee neiicteue. [lonstue brbmorexa [TOK

https://m.eds00.ru/3c566565

0 CHHTETHUYECKHX MOFOIIUX
cpencrBax (CMC)
['eneTnueckas cBs3b

73 YTJIEBOJIOPOJIOB U bubnuoreka [JOK
KHUCJIOPOJICOAEPKAITUX https://m.edso0.ru/56790c96
OpraHUYECKUX BEILEeCTB

74 Pacuérbl o ypaBHEHUAM
XUMHUYECKUX peaKlnui

75 Cucremaru3anus u bubnuoreka [{OK
0000111eH1E 3HAHUU T10 TEME https://m.edsoo.ru/f8eaf2eb
OO01as XxapakTepucTuKa

76 YIJ€BOIOB U Kiaccuukarms bubnuorexa [IOK

yIIeBOJ0B (MOHO-, IU- U
MOJIMCAXapH/Ibl)

https://m.edsoo.ru/7a9693al




MoHocaxapusl: pusnyeckue

7 CBOMCTBA U HAXOXJCHUE B Bubmnotexa LIOK
https://m.edsoo.ru/b4bdda2d
MpupoJie
[IpuMeHeHue rioKo3sl, €€

78 3HA4YEHUE B bu6mmoreka [{OK
JKU3HEEATCIILHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapupl: caxapo3sa,

79 MaJIbTO3a U JIAKTO3a. bubmmoreka [{OK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHECHHE JUCaXapuI0B
[Tonucaxapuael: cTpoeHue

80 MaKpOMOJIEKYJI, (U3NUECKHE bubnuoreka [JOK
1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHCHHE

81 [TonsaTre 06 KCKYCCTBEHHBIX bubnuoreka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacuyeTHbIX 33724 HA

82 OIpeIeICHUE JI0JIM BhIXO/1a bubnuoreka [JOK
MPOJYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHIECCKH BO3MOYKHOTO
CucremaTu3zanus I/Iu BuGmiorexa LIOK

83 0000111eHrE 3HAHUHA 110

https://m.edso0.ru/08d4364c
pasneny
KonTponsHas paborta o Teme
bu6mmoreka [JOK
84 "Kucnopoaconep:xaiiue

OpraHUYecKHUe coeTuHEeHus"

https://m.edsoo.ru/42c6678e




AMMHBL: KTacCU(pHUKAINA,
CTpOEHUE MOJICKYI, 00IIas

85 dbopmyna, nzomepus bubmorexa HOK
pMyJia, PHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa ¥ (pU3HUECKUe
CBOMCTBA
86 XuMHUYECKHE CBOMCTBA bu6mmoreka [{OK
anu(aTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHUIVH: CTPOCHUE aHWIIMHA,
87 OCOOCHHOCTH XUMUYECKUX bubmorexa HOK
o https://m.edsoo.ru/39cd21f1
CBOMCTB aHWIMHA
CriocoObl mostydeHus u
88 MpUMEHEHHE AT (aTHIECKIX Bubamorexa [IOK
p https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHUCIIOTEL:
HOMCHKJIATYpa U U30MEPHS,
89 (bu3uvecKue CBOMCTBA bubmorexa [IOK
) https://m.edso0.ru/d1773e80
OTaenbHBIC MTPEICTABUTEINH Ol
AMUHOKUCIIOT
XUMHUYECKHE CBOUCTBA
AMHHOKHUCIIOT, HX
bu6mmoreka [JOK
90 OMOJIOTUYECKOE 3HAUCHUE
https://m.edsoo.ru/77df705a
amuHOKucJIoT. CHHTE3 U
TUAPOJIN3 TICITHIOB
Benku kak mpUpoIHBIC
91 HOJIMMEDPEL, CTPYKTYPHI Eubmorexa HOK
pbl; CTPYKTYP https://m.edso00.ru/429e9899
0OeIIKoB
92 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK

OEJIKOB

https://m.edso0.ru/6237306d




AzoTcojepkaiue

reTEePOLUKINYECKIE

93 coenuHeHus. HykinenHoBbIe bubmorexa HOK
KHCIIOTHI: COCTAB, CTPOSHHE I https://m.edsoo0.ru/521d1431
OHMoJoTuYecKas poJib
[Ipaktuyeckas padora Ne 4.
Pemienue

94 IKCIIEPUMEHTAJIbHBIX 33124 bubmorexa HOK
10 Teme "A30TCOepIKaIIIE https://m.edso0.ru/8e3c02d1
OpraHuYecKue CoeTuHeHus"
[TpakTruueckas padota Ne 5.
Pemienne

95 AKCTIEPUMEHTATBHBIX 33724 Bubamorexa [IOK
o Tente "PacHosHABAHIC https://m.edsoo.ru/bde3fdf6
OPraHM4YeCcKUX COeTMHEHUN"
KonTtponsHas padoTa o Teme

96 "A3oTcoepkamue bubmmorexa LOK
OpraHIECKIE COSMHENTA" https://m.edsoo.ru/ce561bc7
OCHOBHBIE IOHATHUS XUMHUH
BBICOKOMOJICKYJISIPHBIX

97 COEIMHEHUN U METOIbI UX bubnnorexa [IOK
CHHTE3A —TOMEpH3ALIIS 1 https://m.edsoo.ru/7aa63ebd
MTOJIMKOHACHCAITUS

98 IInactmaccel. YTunuzanus u bubnuoreka [JOK
nepepaboTKa II1acTuKa https://m.edso0.ru/82242e0f
DnacToMepsl: HaTypalbHBIH

99 CUHTETHUYECKUE KaydyKH. Bubmmorexa LIOK

Pesnna

https://m.edsoo.ru/246103ec




100

BosokHa: HaTtypanbHBbIE,
HNCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJII/IMepI)I
CIELMAIbHOTO Ha3HAYEHUs

bubmuoreka [IOK
https://m.edso0.ru/5963a601

101

[IpakTtuyeckas padora Ne 6.
Pemenne
IKCIIEPUMEHTATBHBIX 33724
mo teMe "Pacmo3naBanue
IUIACTMACC U BOJIOKOH"

bubmmoreka [{OK
https://m.edsoo.ru/3aebd77a

102

O60061enue u
CUCTeMaTH3aIHs U3y4YeHHOTO
Marepuana o Teme
"BBICOKOMOTNIEKYIISIpHBIE
coequueHus"

bu6moreka [IOK
https://m.edsoo.ru/6a22b1e8

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102




11 KVIACC

Kouu4vecTBO yacoB DJIeKTPOHHBbIE
Ne ara nuppoBbIe
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bu6mmoreka [{OK
XuMu4ecKkui 35ieMeHT. M30Tombl https://m.edsoo.ru/59c112ee
9 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnuorexa [JOK
aTOMOB, KBAaHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms xuMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, p-, d-, f-3memMenThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenne 3nekTpoHOB 1O 1 bubnuoreka [IOK
ATOMHBIM OpPOUTAISIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIC KOH(PUTYpAITIH
P Puryp bu6mmoreka [IOK
5 aTOMOB DJIEMEHTOB B OCHOBHOM M 1
. https://m.eds00.ru/8149e846
BO30YXIEHHOM COCTOSTHUHU
5 DNeKTpOHHBIC KOH(PUTYpAIIUU HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATETLHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoauueckas cucrtema
bubmuoreka [JOK
7 XUMHYECKUX aemMeHnToB Jl. W. 1
. https://m.edso0.ru/16957c01
MeHnpeneeBa, CBs3b C COBPEMEHHOM
TEOPHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
8 XUMHUUYECKUX AJIEMEHTOB U 1 bubmorexa HOK
https://m.edso0.ru/f8468927
00pa3yeMbIX MU MPOCTHIX U




CJIOKHBIX BEIIECTB MO IpyHnam u
nepuoam

Cucremarusanus 1 00001eHne

bu6mmoreka [{OK

9 y
3HAHUM MO TEME https://m.edsoo.ru/8fad2942
Bunnl xuMuueckou CBA3U.
MexaHu3mbl 00pa3oBaHUs
10 KOBJIEHTHOM cBs13U. Bomopoauas bubnmorexa LHOK
] P https://m.edso0.ru/5a8072af
CBsA3b. MeXXMOJIEKYIISIpHBIE
B3aUMOJICHCTBUS
BaneHTHOCTH M BaJICHTHBIC
11 BO3MOKHOCTH aTOMOB. CBs3b bu6moreka [IOK
BJIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C https://m.edsoo.ru/3d2ca093
WX TEOMETPUIECKUM CTPOCHHEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
12 COEIMHEHUIX: COCTaB U bubmorexa LOK
) https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BeniecTa MOJIEKyJISIPHOTO U
13 HEMOJIEKYJISIPHOTO CTpOeHUs. THIIbI bubnuoreka [JOK
KPUCTAJUIMYECKUX PEIIECTOK U https://m.edso0.ru/e167635b
CBOICTBA BEIIECTB
[ToHsaTHE O AWCTIEPCHBIX CHCTEMAX.
14 [IpencraBieHue 0 KOJJIOMIHBIX bubmmorexa [JOK
Dot A https://m.edsoo.ru/da2c70e4
pacTBopax
HcTtuHHBIC PaCTBOPHI: HACKIIIICHHBIC
15 Y HEHACBIIIIEHHbIE, PACTBOPUMOCTD bubmmorexa [IOK
Y p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsi
16 CriocoObI BEIpaKeHUSI KOHIIEHTPAIIUU bubnunoreka [JOK

pacTBOpOB

https://m.edso0.ru/328e653a




Perrenue 3amay ¢ UCIOJIL30BaHUEM
OOHATHUH "MaccoBas I0JA

bubmuoreka [JOK

17 pacTBOpEHHOrO BelecTna', https://m.edsoo.ru/785e0ab4
"MoJIsipHasi KOHIIEHTpaus"

18 Krnaccudukarus 1 HOMEHKIIATypa bubnuorexa [JOK
HEOpPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus u 00001IeHUE bubnuoteka [JOK
3HaHUH IO TEME https://m.edsoo.ru/8d2c6a3a
KonTtponsHas pabota no temam
"Crpoenune aroma. Ileproanyeckuii

20 3akoH u [lepunoanueckas cucrema bubmuorexa [JOK
XUMHUYECKUX AemeHToB Jl. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BemecTna.
Mmuoroo0pasue Bemiect"
Knaccudukanus XuMuyeckux
peaKkuuii B HEOPraHUYECKOU U

21 OPraHN4eCcKO XUMHUH. 3aKOH bubnuoreka [IOK
COXpPAaHEHUs MacChl BEIIECTB; 3aKOH https://m.edsoo.ru/6335cdd?2
COXPaHEHUS U IPEBpaICHUs SHEPTUU
MIPU XUMUYECKHUX PEaKIHIX
Tennossie 3 HEKThI XUMUUYECKUX

22 peakuuii. TepMoXuMHUIECKUE bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus o ypaBHEHUSIM

23 XUMHUYECKUX PEAKIUN 1 Bubmiorexa OK

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

TEPMOXHUMHYECKUM yPaBHEHUSIM
CKOpOCTh XMMHUYECKOH peaklnu, e€

24 3aBUCHUMOCTD OT Pa3JIMYHBIX

¢axTopoB. Katanus u kataau3aTopbl




I'omoreHnnsie u reTCPOrcHHbIC

25
peaxkiuu
[IpakTtuyeckas padora Ne 1 mo teme
26 "Bnustare pa3nuvHbIX (aKTOPOB HA brbamorexa LOK
. " https.//m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOU PEAKITUU
97 OO6paTumbie 1 HEOOpAaTUMBIE bubnuorexa [JOK
peakuun. XuMHAYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
[IpaxTnueckas padota Ne 2 o Teme
28 "BrnustHue pa3nuuHbIX PaKTOpoB HA bubnuoreka [JOK
MOJIOKEHNE XUMHUYECKOT'O https://m.edsoo.ru/3bf34e17
paBHOBecHs"
DIEKTPOIIUTHUECKAS JUCCOIIHALIMSL.
29 CI/IJ‘IBHI::IG U cia0ble aieKT :nnfm bubmmorexa [OK
p ) https://m.edsoo.ru/5f766bdf
CreneHp IUcCOoIManun
HNonnoe npoussenenune Boasl. Cpena
30 BOJIHBIX :CTBO OHB Bomo Ho Hbf)ﬁ ! bubmiorexa HOK
8 p POB. BONOpPOAL https://m.edso0.ru/3966cag89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIINE B PACTBOPAX bubmnorexa [IOK
p p p https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
[IpakTueckas paborta Ne 3 mo Teme
32 "XHUMHYECKHE PEAKIIUNA B PACTBOPAX bubmnorexa [IOK
P B P P https://m.edsoo.ru/2e3daeb0
AIEKTPOJIUTOB
OKHUCIUTETBHO-BOCCTAHOBUTEIIHHEIE
33 eakInu. BaxHelIne OKUCIUTEIN U bubnnorexa [IOK
p ' https://m.eds00.ru/56226060
BOCCTAHOBUTEIN
34 MeTo1 3eKTPOHHOTO (JIEKTOHHO- bu6mmoreka [JOK

HMOHHOT0) OanmaHca

https://m.edsoo.ru/fb691387




35 DIEKTPOIN3 PACTBOPOB U PACILIABOB bubnmoreka [JOK
BEIIECTB https://m.edso0.ru/93fh97d2

36 Pemienue 3a1a4 pa3adyHbIX TUIIOB bubmorera [JOK

lat p https://m.edsoo.ru/5a859d16
37 Pemenue 3a1a4 pa3adyHbIX THUIIOB bubmmorera [JOK
atp https://m.edsoo.ru/5afa265d
Cucremaru3anus U 0000IIeHNe
. " bubmmoreka [{OK
38 3HaHMM 1o TeMe "XuMHUUEeCKue
| https://m.edsoo.ru/c161eb85
peaxiuu

39 KonTponbHas pabora no teme bubnuoreka [IOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
ITonoxenne HeMETaJIJIOB B
[Iepunoaunueckoil cucreme

40 XUMHUYECKnX djeMeHToB JI. 1. bubmuorexa [JOK
MeHneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aToMoB. Ou3ndeckue
CBOMCTBa HEMETAIJIOB
AmtoTponusi HeMeTauioB (Ha

41 npuMepe Kuciopoaa, cepol, pochopa bubmorexa HOK

PHMEP oA, CEpBL, P https://m.edsoo.ru/ef92¢91c
U yTJepo/a)

42 Bonopon: nonydaenue, puznyueckue u bubnuoreka [JOK
XUMHUUYECKHE CBOMCTBA. [ 'uIpuIbl https://m.edsoo.ru/0aa8f613
["anoreHsl: HAX0XKICHHUE B IIPUPOJIC,

A pupon bubmuoreka [JOK
43 CHOCOOBI OMy4YeHUS, PUINYECKUE U
N https://m.edsoo0.ru/4e223795
XUMHUYECKHE CBOHCTBA
I'anorenoBonopoasl. Baxueiimue
bu6mmoreka [JOK
44 KHCTIOPOACOAEPIKAIINE COCTMHECHHUS

TaJJOIrCHOB

https://m.edsoo.ru/6b3255e6




JIabopaTopHbIE U MPOMBIIILIICHHBIC
CIIOCOOBI MOJTYYEHHS T'aJIOT€HOB.

bubmuoreka [JOK

45
[IpuMeHeHue rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COEIMHECHUI
[Ipaktudeckas padora Ne 4. Pemenue
46 IKCIIEPUMEHTAJIBHBIX 33724 10 TeMe brbmmorexa [OK
" P " A https://m.edsoo.ru/8b26fecd
lNanorenst
Kucnopon: naboparopusie u
MIPOMBIIIIJIEHHbIE CIIOCOObI
47 noJtyueHusi, Gpuznyeckue u Bubnuotexa LIOK
7 ’ . https://m.edsoo.ru/c8abc36a
XUMU4eckue cBoicTBa. O30H.
[IpumeneHne KucIoOpoaa U 030Ha
bu6moreka [IOK
48 O
KOHIBL 1 HEpOXCHART https://m.edso0.ru/5c8816a0
49 Pemenue 3aga4u pa3auvHBIX THIIOB bubmorexa IOK
AP https://m.edsoo.ru/2b6d8b4b
Cepa: HaXxOXKJICHHE B IIPUPOJIC,
50 CH(];)CO6BI nonﬂ EHUS (Il):)I/ISIj/I‘iCKI/IC u bubmmorexa [TOK
yi s https://m.edsoo.ru/46afael6
XUMHYECKUE CBOMCTBA
bu6mmoreka [JOK
51 Ce
POBOAOPOL, CYIbPHAL https://m.edso0.ru/7c875999
Kucnopoacoaepxaiiue coeuHEHUS
52 cephbl (p)ci[)6ei[{H1::)CTEl CBOIZCTI; CepHOM bubmmorexa [JOK
DL P https://m.edsoo.ru/8cfa2548
KHCITIOThI
[IpakTuueckas pabota Ne 5. Pemenue
53 AKCMIEPUMEHTAIBHBIX 33124 0 TEME bubmmorexa [JOK
" P . il https://m.edsoo.ru/0afb05e4
Cepa u e€ coenuHeHUS
54 A30T: HaX0XkJACHUE B IPUPOJE, bubnunoreka [JOK

CIIOCOOBI MOJIy4CHUA, (I)I/ISI/I‘{CCKI/IC 151

https://m.edsoo.ru/badd2255




XHMHUYECKHE CBOMCTBA. AMMUAK,
HUTPUJIBI

Kucnopoconepxanme coequHEeHNs

bubmmoreka [{OK

55 azota. OcCOOEHHOCTH CBOIIC
' o HHOTHH EROHETE https://m.edsoo.ru/e2965afe
A30THOW KHCIIOTHI

56 [Ipumenenue a3ora u ero bubnuorexa [JOK
coeIMHEHUHN. A30THBIC YI0OpEHUS https://m.edso0.ru/129f5059
®docdop: HaAXOKACHHUE B IPUPOJIE,

57 crocoObl MONTyueHus, PU3nIecKue u bubnuoreka [JOK
XUMHUecKue cBoicTBa. dochuapl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunsl docdopa,

58 (1)00(1)2 c((l)) e(bmz ne kucinoTel. Coym bubnmorexa [JOK

peofiepaait ' https://m.eds00.ru/c7a2d429
(dhochopHOIT KUCTOTHI

59 [Ipumenenne Gocdopa u ero bubnuoreka [IOK
coequaeHnil. DochopHbie ynoOpeHHs https://m.edsoo0.ru/a218070a
[IpakTuueckas padota Ne 6. Permenue

bu6mmoreka [JOK

60 AKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TEME

" " https://m.edsoo.ru/8175ac3f
Azot u pochop 1 UX COeTUHEHHS
VYrnepoa: HaXoKJIeHUE B PUPOJIE,

61 QITIOTPOTIHBIE MOJU(UKAIIUY; bubnunoreka [JOK
(bU3UYEeCKre U XUMUYCCKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHHE
Oxkcup yraepoga(ll), oxcu

62 ne I(L)ya:(l\lj) : (OJ'I)LHa}I Kicnom u bubmmorexa [IOK
yf POt 24 https://m.edsoo.ru/dba58adf
e€ comun

63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa [JOK

https://m.edso0.ru/6029b609




KpemHuii: HaxoxI€HUE B PUPOJIE,

64 crocoObl MOJTy4YeHUs1, PU3UIECKUE U bubmiorexa LIOK
. https://m.edso0.ru/143558ab
XUMUYECKHE CBOMCTBA
65 Oxkcun kpemuus(1V), kpemaueBas bubnuorexa [JOK
KHCJIOTA, CHJTUKATEI https://m.edso0.ru/3170e7b1
[IpuMeHeHne KpeMHUS U €T0 bubnnorexa [JOK
66 coennuennii. CTEKIo, ero https://m.edsoo.ru/393cdac0
MOJIy4€HHE, BUJIBI CTEKJIA https://m.edsoo.ru/5823cefb
67 Pemrenue 3aga4u pa3nmudHBIX THIIOB bubmorexa HOK
https://m.edsoo.ru/b624f801
68 Cucremaru3zanus u 00001IeHIE bubmuorexa [JOK
3HaHuil no teme "Hemeramer" https://m.edso0.ru/6e864db5
69 KounTponbnas pabora o teme bubnuoreka [IOK
"Hemerasner" https://m.edso00.ru/d0484c76
70 AHaln3 pe3yabTaToB KOHTPOJIBHOM bubnuoreka [IOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo0.ru/2b7e9510
[TonoxeHne MeTaIOB B
[Tepuoanueckoii cucreme
71 XHMHYECKHX JIEMEHTOB. bubnmuoreka [JOK
OcoOEHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢
AJIEKTPOHHBIX 000JI0UEK aTOMOB
METaJJIOB
OO6mue GpuznuecKre CBOMCTBA
72 MeTauioB. [I[puMeHeHHE METAIIIOB B bubmorexa HOK
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmnaBsl MetaioB. Kopposust bubnunoreka [JOK

MCTaJlJIOB

https://m.edsoo.ru/42b872e3




bubmuoreka [JOK

74 Pemenue 3ana4 pa3anyHbIX TUIIOB
P https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUYECKUN PSiJT
75 HarnpsbKkeHui MetaiioB. OOmme bubnmorexa LHOK
' https://m.edso0.ru/94eb377a
CHIOCOOBI TIOJYYCHHSI METAJUIOB
OO61ras XxapakTepucTUKa METAILIIOB
| A-rpynnel [lepronnyeckoii cuctemsl
76 XUMHUYECKHUX AeMeHTOB. HaTpuit n bubnuorexa [JOK
KaJlui: mojrydeHue, pusndeckue u https://m.edsoo.ru/e12c26b3
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSTMHEHUN
OO6mras xapakTepuCTUKa METALIIOB
I[lA-rpynnst [Tepuoanueckoit
CUCTEMbl XUMHUYECKUX IIEMEHTOB.
77 Maruuii 1 KaJabIuii: NoJy4eHue Bubmmorexa [JOK
$ oIy 4 https://m.edso0.ru/7c3e49c0
(buznueckrue u XMMHUYECKUE CBOMCTBA,
MIPUMEHEHHE MPOCTHIX BEIIECTB U UX
COEeqUHEHUN
78 JKEcTKoCTh BOBI M CIIOCOOBI €& bubnmuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/c74bfae9
AIOMHUHHI: TIOJTydeHue, pu3ndeckue
. bubnuoreka [JOK
79 1 XMMUYECKHEe CBOHCTBA,
https://m.edso0.ru/0e79b266
MIPUMEHEHHE
AMdoTepHbIe CBOMCTBA OKCHIA U
80 TUIPOKCHUIA ATTFOMUHUS, bubnnoreka [JOK
TUIPOKCOKOMIJIEKCHI AIFOMUHHUS, UX https://m.edso0.ru/5d12d318
MIPUMEHEHHE
81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB




[Ipaktudeckas padora Ne 7. Pemenue

bubmuoreka [JOK
82 SKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME
" " https://m.edsoo.ru/27a4af43
Mertasuibl TJIaBHBIX TTOATPYIITT
OO61as XxapakTepucTUKa METAILJIOB
83 no6ouHbIx noarpymi (b-rpymm) bubnuorexa [JOK
[Tepuoanueckoit CUCTEMBI https://m.eds00.ru/610d7431
XUMHYECKUX DJIEMEHTOB
du3nyeckne U XUMHYICCKIE CBOMCTBA
84 XpOMa # €ro COeIUHEHNH, UX bubnmorexa LOK
P ’ https://m.edso00.ru/9911bef3
MIPUMEHEHHE
Baxwuelime coeMHEHNs] MapraHiia.
85 [TepmaHraHat Kaaus, €ro bubmorera [JOK
P y https://m.eds00.ru/039d69c8
OKHUCJIUTEILHEBIE CBOMCTBA
dOusnvecKkrue U XMMHUYECKHE CBOMCTBA
86 JKele3a ¥ €ro COSIMHEHHUIA. bubmuorexa [JOK
[Tosnydenune u NnpUMEHEHHE CIIABOB https://m.edsoo.ru/1b7f8741
Keresa
duszndeckre U XMMUUECKHE CBOMCTBA
87 MeEIU U €€ COeIUHEHMUI, UX Eubmrorexa HOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHCHHE
duszndeckre U XMUMUUECKHE CBOMCTBA
88 IIMHKA ¥ €r0 COCAMHECHUN, UX bu6mmoreka [JOK
NpUMEHEHHUE. [ 'UIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
[IpakTuueckas pabota Ne 8. Pemenue
bu6mmoreka [JOK
89 SKCIIEPUMEHTAJIbHBIX 33/a4 110 TeEME
" | https://m.edsoo.ru/a6e352ea
MerTanibl TOOOYHBIX MOATPYIII
bu6mmoreka [JOK
90 Peurenue 3agau pa3auyHbIX TUIOB

https://m.edsoo.ru/a8b83d83




O0001IEeHHUE U CUCTEMATU3 AL

91 M3Y4YEHHOI'0 MaTepuasa 1o TemMe bubmorexa LIOK
https://m.edsoo.ru/e91fe975
"Meramibr"
92 KonTtposnsHas paboTa o teme bubmoreka [IOK
"Metamis" https://m.edsoo.ru/83f63ea3
93 Ananu3 pe3ynbTaToB KOHTPOJIbLHON bubnuorexa [JOK
paboThI, KOPPEKITUS OMIHOOK https://m.edsoo.ru/9ebff2fd
Ponps xumuu B obecrieueHnun
94 YCTOMYHMBOTO Pa3BUTHUSA bubnnorexa [JOK
yenosedecTBa. [[oHATHE 0 HAYYHBIX https://m.edso0.ru/080felf0
METOJIaX UCCIIEA0BaHUS BEIIECTB
Hay4unple mpuHIIUAIIBI OpraHU3aIH
95 XUMHYECKOTO MPOU3BOJICTBA. bu6mmoreka [IOK
[TpombInieHHBIE CTIOCOOBI https://m.edsoo.ru/2e45a44f
MOJIy4EHUs] BaKHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE
96 OKpYXaIoIen Cpeibl U ero Bubmmorexa [JOK
https://m.edsoo0.ru/9f11bf51
MOCJIEICTBUS
97 XUMUS U 3JJ0POBBE YEIIOBEKA. bubnuoreka [JOK
JlekapcTBEeHHBIE CpeICTBA https://m.eds00.ru/a6552721
Xumus numy. Pons xumnu B
98 o0ecrieueHnu IMUIeBON Bubmorexa OK
https://m.edsoo.ru/1f7b5bd2
0€301acCHOCTH
99 KocmeTrnueckue u napdroMepHbie bubnnoreka [JOK
cpeacTsa. bertoBas xumus https://m.edsoo.ru/da42d5a9
XUMHS B CTPOUTETIBCTBE.
N bubnmuoreka [JOK
100 Baxknelimue cTpouTENbHbBIE U

KOHCTPYKIIMOHHBIC MaTCPpHAJIbI

https://m.edso0.ru/61e69003




XHUMHS B CEJILCKOM XO3SIUCTBE.

bubmuoreka [JOK
101 Oprannueckue 1 MUHEPAJIbHbBIE 1 https://m.edsoo.ru/fd39587d
yIoOpeHus
102 CucreMaru3anus 1 0000IIeHIE 1 bu6mmoreka [{OK
3HAHUHU II0 TEME https://m.edso0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







MPOBEPSIEMBIE HA EI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

1

Brnanenue cucteMoil XUMUYECKUX 3HAHHUM, KOTOPasi BKIIOYAET:

1.1

OCHOBOIIOJIATAIOIIME TIOHATHS (XUMUYECKUH JIEMEHT, aTOM, U30TOIIBI,
9JIEKTPOHHAsT 000J04YKa aroma, S-, p-, O-3JIEKTPOHHBIC OpOUTAIH
aTOMOB, OCHOBHOE U BO30YXKJIEHHOE COCTOSTHHE aTOMa, MOH, MOJIeKyJIa,
BAJICHTHOCTh,  AJIEKTPOOTPHIIATEIIBHOCTh,  CTETNIEHb  OKHCIICHUS,
XMMHUEecKasi CBSI3b (0- W T-CBSA3b, KpaTHBIE CBSA3M), THOpUIU3aLus
aTOMHBIX OpOWTaNel, KpUCTAJUIMYEeCKas PpEeHIéTKa, MOJIb, MOJISIpHAs
Macca, MOJIIpHBIH O00BEM, MoOJIApHAs KOHLEHTpaIus, pacTBOPbI
(MCTUHHBIE, TUCTIEPCHBIE CHCTEMBI), KPUCTAIUIOTUAPATHI, YIIIEPO HBIH
ckener, (yHKIMOHANbHAs TpYyMMa, pajuKal, U30MEephl, CTPYKTypHas
dbopmyna, wu3oMmepus (CTpyKTypHas, reoMeTpuyeckas  (Imc-,
TPaHCU30MEPHS), TOMOJOTHYECKUN ps, TOMOJIOTH, YIJIEBOJOPOJIbI,
KHCIIOPOJI- M a30TCOJIEpKallie COeTMHEHUs, OMOJIOTUYECKU aKTHBHBIE
BemecTBa (yrJieBoIbl, JKUPHI, OCTTKH ), MOHOMED, TIOJIUMED, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHbIE COEIUHEHHS, KPEKHHT, PUPOPMUHT,
TUNBl  XUMHYECKUX PpeaKUUi (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- U DSHAOTEPMHYECKHE, PEaKIUH HOHHOTO OOMEeHa, TOMO- H
reTeporeHHble, 00paTUMble 1 HEOOPATUMBIE), PACTBOP, JIEKTPOJIUTHI,
HEDJIEKTPOJUTHI,  DJIGKTPOJIUTUYECKAsT  JIUCCOLMALMsI,  CTENeHb
JMCCOLIMAIINU, OKHCIUTENb, BOCCTAHOBUTENb, JIEKTPOJIU3, CKOPOCTh

XUMHYECKOM p€aKiuuu, XUMHYCCKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TCOPUS XUMHUYECKOTO CTPOCHHS OPraHHMYECKHX
BemiectB A.M. bytnepoBa, Teopusi 2IEKTPOJUTHIECKON AUCCOIHAIINH,
[Mepuomuueckwnii 3akon J[.. MennaeneeBa, 3aKOH COXpaHEHUSI MAcChI),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3BIK XMMHUH, MUPOBO33PEHUYECKHUE
3HaHMUs, JeXKale B OCHOBE IOHUMaHUs IPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUN, COBPEMEHHBIC IPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIAPHOM YPOBHAX




1.3

IpCACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKUX peaKm/Iﬁ,
TCPMOJUHAMHUYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX Hux

MMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHUH, NTUCIICPCHBIX CUCTEMAxX

1.4

(hakTONIOTMYECKHE CBEICHUS O CBOMCTBAX, COCTaBe, NOJNYICHHH U
0e30MacHOM  HUCIIOJIb30BAHUM  BAXKHEHIIMX  HEOPraHMYECKUX |
OPraHWYECKUX BEIIECTB B OBITY M MPAKTUUECKOW JEATEILHOCTH

YCI0BCKa

1.5

o011Me Hay4YHble MPUHIUIBI XUMHUYECKOTI0 MPOU3BOJICTBA (HA IIpUMEpE
IIPOU3BOJICTBA CEPHON KHCIIOTHI, aMMHaKa, METaHOJa, NepepaboTKH

He(pTH)

CpopMHpPOBaHHOCTH YMEHUI BBISBIISTD:

2.1

XApPaKTCPHBIC TIIPHU3HAKKM W B3aMMOCBA3b HU3YUCHHBIX HOH?ITI/II\/JI,
OPUMECHATb COOTBCTCTBYIOIIWEC IMOHATHA IIPHU OIMMCAHUW CTPOCHHA U

CBOWCTB HEOPraHUYECKUX U OPTaHUYECKHUX BEIIECTB U UX MTPEBPALICHUI

2.2

B3aMMOCBSI3b XUMUUYECKUX 3HAHUU C TIOHSATHUSMU U TIPEACTABJICHUSIMHU
JIPYTUX MPEIMETOB ISl 00JIee 0CO3HAHHOTO TOHUMAaHUS U 0OBSICHEHUS

CYITHOCTHU MAaTCPHUAJIBHOTO €AUHCTBA MHUpa

ChopmMupoBaHHOCTH YMEHHUS UCIIOJIB30BATD:

3.1

HAaUMEHOBAHUS XHMHUYECKHUX COCJAMHEHUN MEXIYHapOIJHOTO COr03a
TEOPETUYEeCKOW W TPUKIAAHOW XHMHUHM U TpUBUAJIbHbIE Ha3BaHUSA
BEILECTB, OTHOCSIIUXCS K HW3Y4EHHBIM KjaccaM OpPraHM4ecKuxX |

HEOPraHNn4CCKUX COC,I[PIHCHHI;'I

3.2

XUMHUYECKYI0 CUMBOJIUKY JJIsi COCTaBieHHsI (OPMYJT HEOPTaHUYECKUX
BEUIECTB,  MOJICKYJISIPHBIX U CTPYKTYpPHBIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX U CKENIETHBIX) (POPMYII OpraHUYEeCKHX BEIIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCU(PHUIIUPOBATH:

4.1

HCOPraHnu4dCCKUC BCHICCTBA, CAMOCTOATCIILHO BLI6I/IpaTL OCHOBAaHUA H

KPUTCPUHN I KJ'IaCCI/I(bI/IKaI_II/II/I N3Yy4YaCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHu4CeCKUC BCIICCTBA, CaMOCTOATCIILHO BLI6I/IpaTL OCHOBaHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

MO Pa3NMYHBIM TPHU3HAKaM (YHCIY M COCTaBYy pEarupyroIINX BEIECTB,
TermoBoMy 3(dekTy peakuuu, HW3MEHEHHIO CTEleHEeW OKUCICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTannsaTOpa)

C(I)OpMI/IpOBaHHOCTB YMCHHA XapaKTCPpU30BaATh 3JICKTPOHHOC CTPOCHUC
aTOMOB (B OCHOBHOM H B036Y)KI[éHHOM COCTOHHI/II/I) U HOHOB

XHMHYECKUX DJIeMEHTOB 1 — 4 nepnuoaoB HCpHOI[H‘-IGCKOfI CUCTCMBI




J.1. MenneneeBa 1 ux BaJICHTHbIE BO3MOKHOCTH, UCIIOJIb3Ysl TIOHATHUSA

S-, p-, 0-3JIEKTPOHHBIC OPOUTAIIN, SHEPTETHYECKUE YPOBHH

ChopMupOBaHHOCTh YMEHUS OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHX JIEMEHTOB M 00pa3yeMbIX UMHU COECTUHEHHH 110

IIEPUOJIaM U Ipymnam

ChopMupoBaHHOCTE yMEHHUS COCTaBISATh YPAaBHCHHS XHUMHYCCKUX

peaKkuuii ¥ pacKpbIBaTh UX CYLIIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKIII/Iﬁ IMoCpeaACTBOM

COCTAaBJICHUA 3JICKTPOHHOTO OajaHca 3TUX peaKHI/Iﬁ

7.2

YPaBHEHUSI PEAKIUN pa3JIMYHBIX THIIOB; IIOJIHBIE M COKpalIEHHBIE
YpaBHEHUSl pEaKUMi HOHHOrO OOMEHa, Y4YUThIBas YCIOBHUS, IpHU

KOTOPBIX OTHU pC€aKI1 UOYT 10 KOHIIA

7.3

peakuii TUAPOIN3a, PEaKIMii KOMIUIEKCOOOpa3oBaHUs (Ha TpUMeEpe

TUAPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

CdopMHUpOBaHHOCTH YMEHHUS TIOATBEPIKIATH:

8.1

Ha KOHKDPETHBIX IpUMEpax XapakTep 3aBHCHUMOCTH PEaKIIMOHHON
CIOCOOHOCTH OPraHUYEeCKUX COCTUHEHWW OT KPAaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (O- W T-CBS3M), B3aUMHOTO BIIUSIHUSL aTOMOB U
TPyl aTOMOB B MOJIEKYJaX, a TaKKe€ OT OCOOCHHOCTEH peanu3aluu

Pa3TMYHBIX MEXaHU3MOB MMPOTEKAHUS peaknuit

8.2

XapaKTCPHbIC XUMHUUYCCKUC CBOMCTBaA BC€IICCTB COOTBETCTBYIOIIMMHU

OKCIICPUMCHTAMU U 3allUCAMU ypaBHeHI/Ifl XUMHUYCCKUX peaKHI/Iﬁ

ChopmupoBaHHOCTh YMEHUSI XapaKTEpU30BaTh COCTAB U BaKHEHIINE
CBOMCTBa BEILIECTB, MPHUHAUICKANINX K OINpeneiaCHHBIM KilaccaM U
IpylmaM COEIUHEHUI (MpOCThie BEUIECTBA, OKCHJIbI, THUIPOKCHIBI,
COJIM; YIIIEBOJOPO/Ibl, POCTHIE 3(DUPHI, CIUPTHI, (PEHOBI, aTbIACTUIbI,
KETOHBI, KAPOOHOBBIE KHUCIOTHI, CIOKHBIE 3(DUPBI, KUPBI, YTIEBOMIBI,

aMHUHBI, aMUHOKHCJIOTHI, OCIIKH )

10

ChopmMupoBaHHOCTh yYMEHHUS MPOBOIUTH PACUETHI MO XUMUYECKUM
dbopMynaM M ypaBHEHUSAM XUMHUYECKHX PEAKIMI C UCHOIb30BAHUEM

(I)I/ISI/ILIGCKI/IX BCJIIMYHWH:

10.1

Macchl (00bEMa, KOTHUeCcTBa BEIIeCTBA) MPOAYKTa PEAKIIMH, €CITH OTHO
U3 HCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C ONpPeAeNEHHON
MacCOBOI J10JIel paCTBOPEHHOTO BEIIECTBA WM IaHO B U30BITKE (MMEET

PUMECH)

10.2

MaccoBO# UM 00BEMHOM 10, BBIXOJIa MMPOYKTA PEAKLIUU

10.3

TeroBoro 3pdekra peakuit




10.4

00BEMHBIX OTHOLLIEHUN I'a30B

10.5

10 HAXOXKJICHUIO XUMHUYECKOW (POPMYITBI BEIIeCTBa

11

Bilanenue cucteMoi 3HaHUNM O METOJAX HAy4HOI'O IO3HAHUS SBJICHUU
OPUPOJIbI, HCHOJB3YEMBIX B €CTECTBEHHBIX Haykax U YMEHHE
OPUMEHSTh ATH 3HAHUA NPU DKCIEPUMEHTAIBHOM HCCIIEI0BAHUU
BEIIECTB U Il OOBSICHEHUSI XUMUYECKUX SIBJICHUH, IMEIOLINX MECTO B
IpUpOJIE, TPAKTUYECKOMN NIEATEIbHOCTH YE€JIOBEKA U B IMOBCEIHEBHOM

KU3HHU

12

ChopMHUpOBaHHOCTh YMEHHS NPUMEHSTH (KMCHOJIB30BaTh) 3HAHUSA O
COCTaBe M CBOMCTBaX BEIIECTB MJIS HKCIEPUMEHTAIBHON NPOBEPKU
TUIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH IPOTEKaHUS XUMHYECKUX
peakui M TPOTHO3UPOBAHUS BO3MOMXHOCTEM HMX OCYIIECTBIICHUS;
CUCTEMHBIE XMMHYECKUE 3HAHMA ISl OObSICHEHUS] M TPOTHO3UPOBAHUS
SBJICHUH, MMEIOUIMX €CTECTBEHHOHAYUHYIO MPUPONY; A TPHHSITHS

TPaMOTHBIX PEIICHHI TTPOOJIEM B CUTYaIIUSIX, CBSI3aHHBIX C XUMUEH

13

CdopMHUpOBaHHOCTH YMEHHS TIJIAHUPOBATH W MPOBOJANTh XUMHUECKHI
AKCIIEPUMEHT (TIOJlydeHHE W W3YYCHHE CBOWCTB HEOPTAHMYECKHX H
OpPraHWYeCKUX BEIIECTB, Ka4eCTBEHHBIC PEAKIUU YIIIEBOJAOPOIOB
Pa3IMYHBIX KJIACCOB U KUCIIOPOJICOIEPKAIIUX OPTAaHNIECKUX BEIECTB,
pelieHre  SKCIEPUMEHTANBHBIX ~ 3aJad [0  paclO3HABAHHIO
HEOPraHWYeCKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJICHUEM IPaBHII
Oe3omacHOTO  OOpamieHuss C  BelmecTBaMH H  JJaOOpaTOPHBIM
o0opynoBaHueM; GOpPMYIUPOBATH IIEITU HCCICOBAHUS; MIPEICTABIIATh
B pa3M4HON (OopMe pe3yabTaThl SKCIEPUMEHTA, aHAIM3HPOBATH WU

OLCHUBATh UX NJOCTOBCPHOCTH

14

ChopMHUpoBaHHOCTH YMEHHUS OCYLIECTBISATH I€IeHANPABICHHBIN TTOUCK
XUMHUYECKOW WHGOpMAIMM B PA3IUYHbIX HCTOYHUKAX (HAy4yHas U
y4eOHO-Hay4YHasi JUTEpaTypa, CPeACTBAa MaccoBOW WMH(pOpMAIMU, CETh
Wutepner u japyrue), KpUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHpopMalnIo, nepepadbaTeiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUH C

MOCTaBJICHHOW y4eOHO 3amaueit

15

CchopMHpPOBaHHOCTh yMEHMS MPOTHO3UMPOBATH, AHAJIU3UPOBATH U
OLIEHMBaTh MH(MOPMALMIO C TO3UIMHA HKOJIOTMYECKOW 0e30MacHOCTH
HOCIEJCTBUM OBITOBOM M MPOU3BOACTBEHHON NIESATENBHOCTH YelIOBeKa,
CBSI3aHHOM C mepepaboTKOM BelecTB; CHOPMUPOBAHHOCTb YMEHHH
OCO3HaBaTb  OINACHOCTb  BO3JECMCTBUS Ha JKUBBIE  OPraHU3MBI
ONpENENEHHBIX BELIECTB, IMOHMMAs CMBICH IIOKa3aTens MpeAeabHON

I[OHYCTI/IMOﬁ KOHOCHTpAllU, W TMOACHATbL Ha MIpUMEpax CITIOCOOBI




YMCHBIICHHA W HPCAOTBpAlICHUA HUX BPCAHOIO BO3I[€I>10TBHSI Ha

OpraHusMm 4CJI0BCKa




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
O XuUuMunmn

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIETIb CTPOSHHs aroma. Pacmipenenenue
SJIEKTPOHOB TI0 JHEPreTHYECKUM YpoBHsAM. Kitaccuduranus XUMHYECKHX
35eMeHTOB. OCOOEHHOCTH CTPOEHHUS IHEPreTUUECKUX YPOBHEH aTOMOB (S-, -,
d-anmementoB). OCHOBHOE U BO30Y)KIEHHOE COCTOSIHHS aTOMOB. DJIEKTPOHHAs

KOH(Uryparus atoma. BajaeHTHbIE 37I€KTPOHBI

1.2

Ilepuonnueckas cucrema xumuyeckux diaemeHToB J M. Menzaeneesa.
®usnueckuit cMbica [lepuoanueckoro 3akona /.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB DJIEMEHTOB M WX COCAWMHEHUU IO
NnepuoJiaM M rpynnaM. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

BaneHnTHOCTB. DIEKTPOOTPUIIATENHLHOCTh. CTENEHh OKUCICHUS

1.4

Bunel xumuueckoit cBs3U (KOBaJIEHTHAs, HIOHHASI, METAaJUIMYECKasi, BOJOPOIHAS)
U MexaHu3Mmbl €€ oOpasoBaHMs. MeXMOJEKYIsIpHbIE B3aUMOJCHCTBUS.
BemectBa  MOJIEKYISIPHOTO UM HEMOJEKYISIPHOTO  CTPOEHHUA.  THUIBI
KPUCTANIMYECKUX pEmETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA

KPHUCTAJUIMYECKON PEIIETKU

1.5

Xumudeckass — peakmusa.  Knaccupukaruss — XUMHYECKHMX — peakluuid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOﬁ XAMHH. 3aKOH COXpaHCHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemoBsie 3¢ dexThl XuMu4Yeckux peakiuii. TepMoxuMuueckue ypaBHEHUs

1.8

O6paTI/IMLIe PCaKIuu. XHUMHYECKOE PaBHOBCCHC. CDaKTopLI, BIIMAKOINHUEC Ha

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipuninun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I AJucconuanus. CunpHble U cla0ble QJICKTPOJIUTHI. Cpez[a
BOJHBIX PACTBOPOB BCHICCTB: KHUCJIAA, HeﬁTpaJ’IBHaﬂ, micJI0O4YHasd. CreneHb

nucconuannu. Peaknuyu HOHHOTO 0OMEHaA

1.10

IMunponus coneit. MonHoe mpousBenenue Boabl. Bomopoansiii mokaszarens (pH)

pacTtBopa

1.11

CnocoOb1 BbIPpAKCHUSA KOHIOCHTpAUH pacTBOPOB: MaccoBas HOJIA
paCTBOpéHHOFO BCIICCTBA, MOJIIpHAsA KOHLCHTpALUs. Hacpimennsle u

HCHACBIIICHHBIC PACTBOPLI, pACTBOPUMOCTE. KpI/ICTaJ'IJ'IOF HNApaThbl




1.12

OKHCIIUTENEHO-BOCCTAHOBUTENbHBIC peakinu. [loBeieHne BEenecTB B cpeiax ¢

pasHbIM 3HaYeHHeM PH. MeToibl 3nekTpoHHOTO OaiaHca

1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUH

2.1

Knaccudukarus HEOPraHUYECKUX COCVHEHUH. Homenximarypa

HCOPraHN4CCKUX BCUICCTB

2.2

XUMHUYECKHUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, KA, KaJbLIUM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJe30, Me/lb) U UX coeauHeHui. Oomme

CrocoObI MOJyYEHUS METAJIJIOB

2.3

XUMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TajJOT€HOB, CEphl, a30Ta,
dochopa, yrmepoma W KpeMHHA) M HX COCIUHEHHH  (OKCHIOB,

KHCIIOPOICOAEpIKAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enetmueckas CBSI3b HCOPraHNn4Y€CKUX BCHICCTB, NMPUHAMJICKAINX K

Pa3IMIHBIM KJ1acCaM

2.5

#H##Par### 1 nenTudukanns HeopraHuueckux coeuHennid. KauectseHHbie

PEAKIIMK Ha HCOPraHMYCCKUEC BEIICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHBIE TOJIOXKEHUS TEOPUHU XUMHUYECKOTO CTPOEHUS OPraHUYecKUX
coequuennii A.M. bytnepoBa. YTiepoHbIil CKEIET OpraHuuYeCKON MOJIEKYJIbI.
KpatHOoCcTh XMMHUYECKOW CBSI3H. S- U P-CBsI3H. SP3-, SP2-, SP-THOpUAN3ALINH
opOuTasneit aToOMOB yriiepoja. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XUMHYECKOTO

cTtpoeHust MoJiekyi. ['omonoru. ['omonoruyeckuii psaa. Mzomepus u nzomepbl

3.2

[lonsitne o  ¢ynkuuoHanbHOW  rpymme. OpueHTauuoOHHbIE — IPQPEKTHI

3aMEeCTUTENIEH

3.3

[IpencraBnenne o kiaccupukalud opraHM4eckux BemiecTB. HomeHnkiatypa
OpPraHMYECKUX COEJMHEHUH (cucTeMaTHuecKas) W TpHUBHAJIbHBIE HA3BaHUA

Ba)KHEHIITNX HpeHCTaBI/ITeHeﬁ KJIACCOB OPraHU4YC€CKUX BCIICCTB

3.4

CBOOOIHOpAIUKAIGHBIE M WOHHBIM MeEXaHU3Mbl peakiuu. [loHsaTHe o

Hykneoduie u snekrpoduie. [Ipasuno Mapkosuukoa. [IpaBuso 3aiineBa

3.5

Anxanpl. XMMUYEeCKHE CBOMCTBA aJIKaHOB: raiorcHUpOBAHUC, ICTUAPUPOBAHUC,
TECPMHUYCCKOC PA3JIOKCHUEC, KPCKUHI, HW30MCpH3allsd, TOPCHHUC. HOJ'IyLICHI/Ie
AJIKaHOB. ]_II/IKJ'IOEUIKaHH. CHCI_[I/I(I)I/IKB. CBOMCTB IIMKJIOAJKaHOB C MajbIM

pa3MEpoOM LHUKIIA. Peakmun NPUCOCAUHCHHUA U PATUKAIIBHOT'O 3aMCIICHUA

3.6

Ankennl. XUMUYECKHE CBOMCTBA! peakuun NpuCoOCANHCHUA (FaJIOFCHI/IPOBaHI/Ie,
TUAPHUPOBAHUC, TUAPOTAIIOTCHUPOBAHUC, PI/I,Z[paTaLII/IH), ropcHus, OKHUCJICHUA U
noJIMMECpU3alu. HpOMBII_HJ'IeHHLIe n J1a6opaTopHHe CIIOCOOBI MOJIYyUYCHUSA

AJIKCHOB




3.7

Ankaauenbl. XMMHUYECKHUE CBOMCTBA AJIKAJMEHOB: PEAKLUU HPUCOEAMHEHHUS
(rugpupoBaHMe, TaJIOTEHUPOBAHKE), TOpeHus U nonuMepusauuu. llomyuenue

AJIKaAUCHOB

3.8

AnkuHbl. XMMHYECKHUE CBOICTBA: peakUy IPUCOEAUHEHUS (TaJOTeHUPOBAHUE,
TUAPUPOBAHUE, TUpATALUS, THIPOrAJIOTEHUPOBAHNE) KaK CIOCO0 MOJIy4yeHUs
IOJIMMEPOB U JIPYrUX IOJE3HBIX NMPOAYKTOB. Peakunm 3amenienus. I'openue
aleTuIeHa KAaK HMCTOYHMK BBICOKOTEMIIEPATYpHOTO IIAMEHH JI CBapKu U

pe3ku MetauioB. [IpuMenenue aneruneHa

3.9

Apenbsl. XuUMHUYECKHME CBOWCTBa O€H30JIa: peakuuu dSIEKTPOPUIHLHOTO
3aMelleHus, MPUCOETUHEHMs (TUIpUpPOBaHUE, TajJoreHupoBanue). Peakuus
ropenusi. OCOOEHHOCTH XMMHUYECKHX CBOMCTB Tojiyosa. [lomyuenue Gensona.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB crTuposia. [lommmepusanus crupoia.

CriocoOblI MoTy4eHHs! U IPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Cmuptel. IlpenensHple OAHOATOMHBIE CIHUPTHL. XHWMHYECKHE CBOWCTBA!
B3aUMOJICHICTBME C HaTpUeM KaKk CHoco0  yCTAHOBJEHMSI  HaUYUA
TUAPOKCOTPYNIBI, C  TaJOr€HOBOJOpPOJAMU  KaKk  CIoco0  MOJy4eHus
pacTBOpHUTENEH, BHYTPHU- W MEXMOJIEKYJIspHas Jeruaparanus. Peaknus
ropeHus. IlomyueHue sTaHosa: peakuuss OpOMKEHUs TIJIIOKO3bl, TUApaTaLUs
JTWICHA. OTWIEHIVIMKONb W TJIMLNEPUH KAK MPEACTAaBUTENH IPEIEIbHBIX

MHOT'0aTOMHBIX CITUPTOB

3.11

®enosr. XuMu4eckue cBoWcTBa (heHoMa (peakiuu ¢ HaTpueM, THAPOKCHIIOM

Hatpusi, 6pomom). [lomyuenue dhenomna

3.12

Aunpaerupl. XMMHUYECKUE CBOMCTBA MPEICIbHBIX AlIbJICTHI0B: THAPHPOBAHHKE;
Ka4eCTBEHHBIC PEAKIIMA Ha KapOOHWIBHYIO TPYIITy (peakiusi «cepeOpsHOTO
3epkaiiay, B3aumoaeicteue ¢ ruapokcunom meau (11). [omydenue npenenpbHbIX
QIBJICTU/IOB: OKHCICHHE CIHMPTOB, THApATalusl aleTHieHa. AICTOH Kak

MMpCACTAaBUTCIIb KETOHOB. OcobennoctT PCaKIUKU OKHCJICHHUA allCTOHA

3.13

Kap6OHOBLIe KHUCJIOTHI. XMMHUYECKHE CBOMCTBA MMpCACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kuciaoT. OcoOEHHOCTH XHMHUYECKHX CBOMCTB MypaBLHHOﬁ
KHCJIOTHI. HonyquI/Ie NpeACIbHBIX OIHOOCHOBHBIX Kap6OHOBLIX KHCJIOT:
OKHUCJICHUC aJIKaHOB, aJIKCHOB, ICPBUYHBLIX CIIMPTOB, aJIbACTHUIOB. Bricmiue

IMPEACIIbHBIC U HECIIPECACIIbHBIC Kap60HOBBIe KHUCJIIOTBI

3.14

Crnoxuble >¢upsl U xupbl. CHnocoObl MOJy4EHHS CIOXKHBIX 3(QHUPOB.
OO6patuMocTh peakuuu sTepudukanuu. llpumeHeHue CIOXKHBIX 3PHPOB B
NUILEBON U map@roMepHON MPOMBIIIIEHHOCTH. JKUPBI Kak CIO0XHbIE 3()UpbI
[JIMIEPUHA M BBICIIUX KapOOHOBBIX KUCIIOT. XHUMHUYECKHE CBOWCTBA KHPOB:

TUAPHUPOBAHUEC, OKUCIICHHUC. FI/II[pO.HI/B, WM OMBUICHHUC, KUPOB KakK croco0




MPOMBIIIICHHOTO TOJIYYeHHs COJICH BBICIINX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICIHINX Kap6OHOBbIX KHUCJIOT

3.15

XHMMHUYECKUE CBOMCTBA TIJIIOKO3Bl: PEAKUMM C YYaCTHEM CIUPTOBBIX H
aJIbJIETMIHOM TPy U MOJOYHOKUCIIOE OpoxkeHue. IIpuMenenue rirokos3bl, eé
3HAYEHHE B )KU3HEJEATEIILHOCTH Opranu3Ma. Jlucaxapuisl: caxapo3a, ManbTo3a.
BoccranaBnuBaromye M HEBOCCTAHABIMBAIOIIUE AWcCAxXapuibl. [ uaponns
mucaxapunoB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHre MakpoMOJIEKy
KpaxMasia, TJIMKOT€Ha M LeJUIroio3bl. Du3ndeckue cBOMCTBA Kpaxmaiaa H
[EJUTION03bl.  XMMHUYECKHE CBOWCTBA Kpaxmaja: THUAPOJIH3, KadeCTBEHHAs
peakius ¢ noJoM. XMMHUYECKHE CBOWCTBA LEIUTIONO3bI: THAPOJIH3, HOITydeHNE
s¢upoB 1emwtono3bl. lloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMHHBI KaK OPraHUYeCKUE OCHOBAHUS: PEAKIIMH C BOJOU, KUCIOTAMH,
peakius TOpeHus. AHWIMH KaK TpPEICTAaBUTENh apOMAaTHYECKHX aMUHOB.
XWMHUYECKHE CBOMCTBA aHWUJIMHA: B3aUMOJICHCTBHE C KHCIOTaMH, OpPOMHOM
BOJIOM, oOkucieHue. [lomydeHre aMUHOB aJKWIMPOBAHUEM aMMHaka |

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMHWHOKHCIIOTHI M O€NKH. AMHHOKUCIOTBHI KaK amM(OTEpHbIE OpPraHUYEeCKHE
coenuHeHus. OCHOBHBIE aMHHOKHCIIOTHI, 00pa3yromme OeinKu. XUMHUYECKUe
CBOMCTBA OEJIKOB: THAPOJIN3, JCHATYpaIlvs, Ka4eCTBEHHbIE (IBETHBIC) PEaKIIUN

Ha OenKu

3.18

CtpoeHue W CTPyKTypa MOJUMEPOB. 3aBUCUMOCTb CBOWCTB MOJMMEPOB OT
cTpoeHusi Moyiekyid. OCHOBHBIE CHOCOOBI MOJYYEHHS BBICOKOMOJIEKYISPHBIX
COEIMHEHUI: peakIuy MoJIMMepHU3aluy U nojukonaeHcanuu. Knaccudukanus

BOJIOKOH

3.19

#H#Par#H# 1 nenTndukanms opraHUIeCKuX coequHeHui. Permenue

OKCIICPUMCHTAJIbHBIX 3a1a4 Ha PaCllIO3HABAHUEC OPIraHUYCCKUX BCIICCTB

3.20

I'eneTnueckas cBs3b MCKAY KJIaCCaMH OPraHUYCCKUX COCIMHEHU I

XUMHUS U )KU3Hb

4.1

XuMHs B TIOBCEIHEBHOM >km3HU. [IpaBuia Oe3omacHOW pabOTHI C EIKUMH,

TOPHOYMMHU U TOKCHUYHBIMHA BCHICCTBAMU, CPCACTBAMU OBITOBOM XUMHUH

4.2

XuMHs 4 310poBbe. XUMUS B MeAULIMHE. XUMUS U CEIIbCKOE X03iCTBO. XUMUS
B IPOMBILIUIEHHOCTH. XUMHUS U SHEPreTUKA: IPUPOAHBINA U MOMYTHBIA HEPTIHON
rasbl, X COCTaB 1 Ucrnob3oBanue. CocraB HeTH 1 e€ nepepaboTKa (IPUPOIHbIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMHUS U 3KoJIorus. XUMHUUYECKOE 3ar PA3HCHHC OKPY)KaIOH_[eﬁ CpCabl U €ro

nocneactBus. OxpaHa ruapocdepsl, MoUBbl, aTMOChepsl, (HI0pbl U GayHbl OT




XUMUYECKOTo 3arps3HeHus. I[Ipobiema OTX0MO0B M TMOOOYHBIX MPOIYKTOB.

AJILTepHaTI/IBHBIe HUCTOYHHKH SHCPIruu

OO0mue mpeacTaBIeHus: O MPOMBIIUICHHBIX CIIOCO0aX MOMYYCHHS] XUMHYECKUX

BEIIECTB (HA MpUMeEpe MPOM3BOJCTBA aMMMAKa, CEPHOM KHUCIOTHI). UEpHas u

4.4 nBetHas  Merauryprus. CTEKIO W CWIMKATHAas  IPOMBIIUICHHOCTb.
[MpombiienHass  opranuveckass xumus. CpIppE Ui OpraHUYECKOMN
POMBIIIJICHHOCTH

S HHHPar### Tunbl pacyETHBIX 32129
#H##Par#H##Pacu€Tpl Macchl BEIECTBA UM 00BhEMA Ta30B IO U3BECTHOMY

5.1 KOJIMYECTBY BEIECTBA, MACCE WM 00BEMY OJJHOTO U3 YYACTBYIOIINX B
pEaKIuu BEIICCTB

5.2 ###Par####PacuéTel TEmI0BOro 3PQexra peakuuu

5.3 #H##Par#H#PacuéTel 00bEMHBIX OTHOIICHUH T'a30B MPU XUMUYECKUX PEAKITUIX

5.4 #H##Par#H#PacuéTe Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB

' peaxiuu, eciii OJTHO U3 BEIECTB JAHO B U30BITKE (MMEET MPUMECH )
55 #H##Par#H#Pacu€Tel MaccOBOM MIIH 0OBEMHOM JTOJIM BHIXO0/1a MIPOTYKTA PEAKIIUU
' OT TEOPETUUYECKH BO3MOXKHOTO
#H##Par#Ht#PacuéTel Macchl (00bEMA, KOTMUECTBA BEIIECTBA) MPOIYKTa

5.6 peaxiuu, eciiv OJJHO U3 BELIECTB JaHO B BUJIE PacTBOpA C ONpeAenEHHOM
MAacCOBOM JI0JIei paCTBOPEHHOTO BEIIECTBA

57 #H##Par#H##PacdéThl ¢ UCNOJIb30BAaHUEM TIOHATUI «MacCOBast OIS, «MOJIIpHAS

' KOHIEHTPALU», «PACTBOPUMOCTH)
#H##Par#Ht#HaxoxaeHre MOJICKYISIPHOU (POPMYJIbI OPraHUYECKOTO BEIIECTBA

5.8 0 €ro IJIOTHOCTHU U MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €M0 COCTAB,

HJIA I10 IIPOAYKTaM CropaHusa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus; yrinyonenHoe ooydenue, 11 kimace/ Epemun B.B., Ky3pmenko H.E.,
HposznoB A.A., u ap.; nox peaakuueit Jlynuna B.B. O6mecTBo ¢ orpaHndeHHOM
oTBeTCTBeHHOCThIO  «JIPODA»; AxuuonepHoe obOmectBo «M3marenbcTBO
«IIpocBemienue»

* Xumus; yrinyonenHoe oOyudenue, 10 kmacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.W. u np.; non penakiueit Jlyauna B.B. O6miecTtBo ¢ orpaHndeHHOM
oTBeTCTBEHHOCThIO  «JIPODAY»; AxuumonepHoe obmectBo «M3marenbcTBO

«HpOCBGIIIGHI/IG»

METOJINUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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