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MMOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma mo XMMUU Ha YpOBHE cpenHero o0mero oOpa3oBaHUs pazpaboTaHa Ha OCHOBE
@DenepanbpHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny, TpedOBaHHUHA K
pe3yibTaTaM OCBOeHMs (eaepalbHOW 00pa3zoBaTeabHOM IMporpammsl cpenHero oodmiero oOpasoBanHus(POIT
COO), npencrapieHabix B DenepalbHOM TocyaapcTBeHHOM oOpaszoBatenbHOM cTtaHmapre COO, ¢ yuérom
Konnenuuu npenonaBanus y4eOHOTO mpenMeTa «XUMHs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
deneparuy, pean3yroluX OCHOBHBIE 00pa30BaTeNIbHBIC MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUH «CTpareruu
pa3BuTHs BocniuTanus B Poccuiickoit @eneparuu Ha niepuon g0 2025 rona» (Pacnopspkenne IIpaButenbcTBa
P® o1 29.05. 2015 Ne 996 - p.).

XuMHs Ha YpOBHE yriIyOJIEHHOTO M3Yy4YCHHS 3aHMMACT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-HAYYHOTO
oOpazoBanus  ywamuxcst 10-11  kmaccoB. M3yueHwe mnpeamera, peaqu3yemMoe B YCIOBMSX
nuddepeHnpoBaHHOr0, TPO(PMIBHOTO O00y4YeHUs, TPHU3BAaHO OOECIEYUTh O0O0IIe00pa30BaTEIbHYI0 |
OOIIEKYJIbTYpHYIO IOJAIOTOBKY BBIIYCKHHUKOB IIKOJbBI, HEOOXOAMMYIO JJIs aJanTalMd HX K OBICTPO
MEHSFOIIMMCST  YCIIOBHSIM JKM3HH B COLIMYME, a TakXke JUId MPOAOIDKEHHS OOydYeHHs B OpPraHH3alUsIX
po¢eCCHOHATBLHOTO 00pa30BaHMs, B KOTOPHIX XUMHUS SBIISICTCS OJHOM W3 IPUOPUTETHBIX TUCIIHILIHH.

B mporpamme mo XMMuu Ha3zHaueHHe INpenMeTa «XUMHS» MOIy4aeT HOAPOOHYIO HHTEPIPETALUI0 B
COOTBETCTBUM ¢ ocHoBononararomumu mnonoxeHussMu OI'OC COO o B3auMo0OYCIOBIEHHOCTH LEJeH,
COJIepKaHus, Pe3yIbTaTOB OOy4YeHHsI M TPeOOBAaHUI K YPOBHIO IOJATOTOBKH BBITYCKHUKOB. CBHIETEIHCTBOM
TOMY SIBJISIFOTCSI CJICAYIOIINE BBIMTOIHSAEMBIE TPOrPAMMOM 110 XUMHUH (DYHKITHH:

e HH(OPMALIMOHHO-METOIMYECKasi, pealu3alus KOTOpOH 00ecHeuuBaeT IMOJIyYE€HHE IMPEACTaBICHUs O
LeJsAX, COJACpKAHUU, OOLIel cTpaTeruu oOydeHUs, BOCIMTAHUS U PAa3BUTUSA OOYyYalOIIUXCS CPeACTBaMHU
peaMeTa, H3y4aeMoro B paMKax KOHKPETHOTO MPOduIIs;

e OpPraHU3allMOHHO-TUIAHUPYIOLIas, KOoTopas IpeycMaTpuBaeT omnpe/ieNieHue: MIPUHIIUIIOB
CTPYKTYPUPOBAaHUS M TIOCJIEJOBATEIBHOCTH M3y4eHHUs Y4eOHOro MarepHuana, KOJIWYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTEePUCTHK; MOAXOI0B K (POPMHUPOBAHUIO COJEPKATEIBHON OCHOBBI KOHTPOJS U
OLIEHKH 00pa30BaTeNbHbIX JOCTI)KEHUI 00yJaroIuxcs B paMKax UTOrOBOH aTTecTaluu B (hopMe eIMHOTO
roCy/1apCTBEHHOIO SK3aMEHa [0 XUMUHU.

[Iporpamma 11t yriyOJI€HHOTO U3yUYE€HUSI XUMUH:

e YCTAHABJIMBAET HMHBAPUAHTHOE IPEIMETHOE COJAEp)KaHue, 00s3aTerabHOe A HM3Yy4eHHs B paMKax
OTJENBHBIX MpoduiIed, NpeaycMaTpuBaeT pacupeesieHue M CTPYKTYpHpPOBAaHHE €ro IO KJlaccam,
OCHOBHBIM CO/Iep KaTeIbHbIM JTUHUSIM/pa3iesam Kypca;

e TAET MPUMEPHOE paclpeieleHre yueOHOro BpeMEHH, pEKOMEHAYEMOTO JIsl U3yYEHUS! OTAENIbHBIX TEM;

e IIpe/UIaraeT MPUMEPHYIO MOCIEJOBATENIBHOCTh H3YUeHHUs y4eOHOro marepuana ¢ y4€TOM JIOTMKH
IIOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e TaET METOJUYECKYI0O MHTEPIIPETaLUIO 1eJiel U 3a/1a4y M3Y4YeHHs IpeaMeTa Ha yriiyOJI€HHOM ypOBHE C
y4€TOM COBPEMEHHBIX NPHUOPUTETOB B CHUCTEME CpEAHEro oOIIero oOpa3oBaHuUs, COJEpKaTEIbHON
XapaKTePUCTHKH MJIAHUPYEMBIX Pe3yIbTaTOB OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMBbl CPEIHETO
o0riero o0Opa3oBaHus (JJMUHOCTHBIX, METAPEAMETHBIX, TPEIMETHBIX ), & TAK)KE C YIETOM OCHOBHBIX BH/IOB
yueOHO-TT03HABATENbHBIX JEHCTBUI 00yJaromerocs o OCBOSHUIO COJEpKaHUs IIpeIMeTa.

[To BceM Ha3BaHHBIM MO3MUIMAM B IIPOrpaMMe 10 XUMUU MPEAYCMOTPEHa MIPEEMCTBEHHOCTh ¢ 00yUeHUEM
XMMHU Ha YpOBHE OCHOBHOTO 00Iero oOpasoBaHus. 3a MpejieinaMy YCTaHOBIEHHON MPOrpaMMoil Mo XUMHH
00s13aTeNIbHONM  (MHBAapUAHTHOM) COCTaBISIOMICH coAepXaHUs YdeOHOro mpeamera «XHUMHUs» OcTaéres
BO3MOXKHOCTb BBIOOpa €ro BapHaTHUBHON COCTABISIOLIEH, KOTOpass NOJDKHA ONPENENsAThCS B COOTBETCTBUU C
HaIpaBJeHUEM KOHKPETHOTO MPOQIIsi O0ydeHHs.

B cootBercTBUM ¢ KoHUENTYyabHBIMU To0keHUsIMH PI'OC COO 0 Ha3HAaYeHHUU MpPEAMETOB 0a30BOTO U
yrIIyOnéHHOTO YpOBHEH B cucreMe udQepeHIIMpOBaHHOr0 OOy4YeHHs Ha YpPOBHE CpeaHero oOImiero
0o0pa30BaHUs XMMHA HA YPOBHE YIIyOJIEHHOIO M3Yy4EHHs HAIPaBJIEH Ha PEaTU3alMI0 IMPEEMCTBEHHOCTH C
NOCJIEAYIOIUM 3TalloM [OJIyY€HHs] XHMMHUYECKOro oOpa3oBaHUS B paMKaxX H3Yy4eHHUs CIelHalbHbIX



€CTECTBEHHO-HAYYHBIX M XMMHUYECKUX JUCUUIUIMH B By3aX U OpraHU3alUsAX CPeTHEro NpoeCcCHOHaIHLHOTO
oOpazoBanusi. B »3Toil cBfA3W u3ydyeHue mnpeaMmera «XHUMHUS» OPUEHTHUPOBAHO MPEUMYILECTBEHHO Ha
pacmpeHue M yriiyOJieHHEe TEOPETHMYECKOW U TMPAKTUYECKOW TIOATOTOBKH OOYYaIOLINXCS, BBIOPABIIMX
onpeAenéHHbl Npopuiib 00ydeHHs, B TOM YUCIE C MEPCHEKTUBON MOCIEAYIOLIEr0 MOMYyUYeHUs XUMUYECKOTO
00pa3zoBaHus B OpraHu3anusx npodeccuoHanbHoro oopazosanus. Hapsay ¢ atum, B ceete TpedoBanmii @PI'OC
COO «k wraHupyeMbIM pe3ylibTaTaM OCBOCHHsI (henepanbHoii 00pa3oBaTebHOM MPOrpaMMbI CPETHEr0 OOMIETO
o0pa3oBaHMsl H3Y4YEHHUE MpeAMeTa «XHUMHUS» OPUEHTUPOBAHO TAaKXKE HA pEIIEHUE 3aJad BOCIMTAHUA H
COLIMAJILHOTO PAa3BUTHUS 00ydYaromuxcs, Ha (GOPMHUpPOBAHUE y HUX OOIICMHTEUIEKTYaJIbHBIX YMEHUH, YMEHUI
parroHaIu3auy y4eOHOro TpyAa U 0000UIEHHBIX CLIOCOO0B AESTEIBHOCTH, UMEIOIIUX MEXIUCIUIUIMHAPHBIH,
HaJIIPEIMETHBIN XapaKTep.

CocraBnsomuMu  npeaMeTa «XHUMHUS» Ha YpOBHE YIIIYOJNEHHOTO HM3YYEHHUS SBIAIOTCA YriyOnEHHBIC
Kypcbl — «Opranudeckas xumusi» u «OOmas u Heopranudeckas xumusi». [Ipu ompeneneHuu MOIXOJO0B K
0TOOpY U CTPYKTYPHON OpraHM3alMH COAEPIKAHUS 3TUX KYPCOB B MPOTrpPaMMe MO XMMHUU 33 OCHOBY MPUHSTHI
nosioxkeHuss ®I'OC COO o paznmuuusix 6a30BOTO U YTIAyOIEHHOTO YPOBHEH H3yICHUS TIPEeIMETA.

OcHoBy conepxanus KypcoB «Opranndeckast Xumus» u «O0Imas 1 HeOPraHu4IecKass XUMHUsS» COCTABIISET
COBOKYITHOCTh MPEAMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa
CHUCTEMa 3HAaHUU MOJIy4aeT OMNpPENETIEHHOE TEOPETHUECKOE JOINOIHEHHUE, MO3BOJISIIOLIEE OCO3HAHHO OCBOUTH
CyIIECTBEHHO Oonbmmii 00BbEM (akTOIOrHMYecKkoro marepuana. Tak, Ha yriyOJI€HHOM ypOBHE H3y4YCHHs
npeamera o0ecrieueHa BO3MOKHOCTD 3HAYUTEIFHOTO YBETMYEHUSI 00bEMa 3HAHUN O XUMUYECKUX JIEMEHTaxX U
CBOMCTBaX MX COCIMHEHUN HA OCHOBE pACIIMpPEHUs U YIIyOJeHHs MPEICTaBICHUN O CTPOCHUU BEILIECTBA,
XUMHUYECKOM CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHUS PEAKLUN, paCCMaTPUBAEMBIX C TOUKHU 3PEHUS XUMUYECKON
KMHETUKU U TepMOJMHAMUKU. V3yueHnue nepuoaumdeckoro 3akoHa u Ilepuonudeckoil CUCTEMBI XHUMUYECKUX
2JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX IIPEJCTABICHUSAX O CTPOCHUU aroMa.
XuMHUECKasi CBsSI3b OOBSCHSAETCS C TOYKM 3PEHHUS DHEPreTMUECKUX H3MEHeHMH npu e€ oOpa3oBaHUU HU
pa3pyLIEHNH, a TAKKe C TOYKU 3PEHUS] MEXaHU3MOB e€ 0Opa3oBaHus. M3ydueHne TUIIOB peakluil TOMOTHIETCS
(GopMHpOBaHUEM NPENCTABICHUH 00 AIEKTPOXUMUYECKUX MPOLECCax U AJIEKTPOJIM3€E PacIljlaBOB U pacTBOPOB
BEIIECTB. B Kypce OpraHMYecko XWUMHU TIPH PACCMOTPEHHUM PEAKIMOHHON CIMOCOOHOCTH COCIMHEHHI
ynensiercsi ocoboe BHHMMAHHME BOIIpocaM 00 53JEKTPOHHBIX 3(dexTax, 0 B3aMMHOM BIHMSHHUUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaxX PEakLni.

Ocoboe 3HaueHHe MMEeT TO, YTO Ha COJEepXKaHHME KYpCOB XMMHUHU YIIyOIEHHOTO YpPOBHS M3Yy4YCHMsS IS
KJIACCOB OMPENEIEHHOT0 Npoduiis (IJIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JOMOJHEHUN K oOuiei
CUCTEME NIPEIMETHBIX 3HAHMI) OKa3bIBAalOT BIIMSIHHME CMEXKHbIE IpeaMeThl. Tak, Hampumep, B COAEpKaHUU
npeaMeTa Ui KI1acCoB XMMHUKO-(PHU3NUECKOro npoduiis 00Jbinoe 3HaueHUue OyAyT UMETh 3JIEMEHThI y4eOHOTro
MmarepHaia o oomeit xumuu. [Ipu u3ydeHnun npeamera B JaHHOM Cllydae akLEHT OyzeT cenaH Ha OOLIHOCTh
METOJIOB TO3HAaHMsI, OOLIHOCTH 3aKOHOB U TEOPUH B XUMHUHM U B (U3MKE: aTOMHO-MOJIEKYJSpHas TeOpHs
(MonexkynsipHass Teopuss B (U3MKE), 3aKOHbl COXPAHEHUS Macchl M SHEPruu, 3aKOHBbl TEPMOJIWHAMUKH,
JJEKTPOJIN3A, IPEACTABIEHUS O CTPOEHUH BELLIECTB U IPYTOE.

B TO ke BpeMs B coiep)KaHUU IpenMeTa Ui KJIacCOB XMMMKO-OMOJIOTHYECKOro MpOopuiIst OONbIINii
yIenabHbIA Bec Oy/leT UMEeTh opraHudeckas Xumus. B aToMm ciydae mpenoctaBiisieTcsi BO3MOKHOCTD Ui OoJiee
00CTOSITENIHOTO PACCMOTPEHUS! XMMHMUYECKON OpraHM3alMM KJIETKH Kak OMOJIOTMYECKOM CHCTEMBI, B COCTaB
KOTOPOH BXOJAT, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIUMH/IbI, OCTIKHU, YIIIE€BO/IbI, HYKICHHOBBIE
KUCJIOTBI M Jpyrue. IIpu 5TOM 3HaHMS O COCTaBe M CBOMCTBAX IIPEACTABUTENIEM OCHOBHBIX KIJIACCOB
OpraHMYECKUX BEIIECTB CIY>KaT OCHOBOM MJi M3YYEHHs CYIIHOCTH IPOLECCOB (POTOCHHTE3a, IbIXaHUS,
MULIEBAPEHUSI.

B nnane gpopMupoBaHus OCHOB HAyYHOTO MUPOBO33PEHHUS, OCBOCHHS OOIIEHAYYHBIX METO0B MO3HAHUS U
OTIBITA MPAKTHYECKOT0 MPUMEHEHHUS HAyYHBIX 3HAHUW M3Y4YeHUE Impeamera « XUMUsS» Ha YyrIIyOJEHHOM ypOBHE
OCHOBaHO Ha MEXITPEIMETHBIX CBA3SX C YU€OHBIMU MPEAMETaMHU, BXOISUIMMH B COCTaB MPEIMETHBIX 00JacTei
«EcTrecTBeHHO-HayuHbIe TpeAMEThIY, «MaTemaTrka U HHpopMmaTHkKa» U «Pycckuil S3bIK U IUTEpPATYpay.



[Tpu u3yuenun yueGHOro mpeamMera «XuUMHs» Ha YriyOJE€HHOM YpOBHE TaKkKe, Kak Ha YPOBHE OCHOBHOTO
U cpeaHero oodmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3aqadeld MEPBOCTENECHHOW 3HAYMMOCTH SIBISICTCS
dbopMUpOBaHHE OCHOB HAayKd XHMHHA Kak oOOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIeATEIbHOCTH 4YEJIOBEKAa W OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyNbTyphl. PemieHue 3Toil 3agaun Ha
yriayOiIEHHOM YPOBHE W3YUYEeHHUsI IPEAMETa MpeInoiaraeT pealn3alnio TakKuX 1ese, Kak:

e (opmupoBaHUE MPEICTABICHUN: O MATEPUATBHOM €IMHCTBE MUPA, 3AKOHOMEPHOCTSX U TT03HABAEMOCTH
SBIICHUH TPUPOJIBI, 0 MECTE€ XHMMHU B CHCTEME €CTECTBEHHBIX HayK M €€ BeIyllel poju B 0OecredeHun
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA: B PEHICHUH MPOOJIEM 3KOJIOTHUYECKON, SHEPreTHYECKON U MHILEBOI
0€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JIaHUU HOBBIX MaTEpHaJiOB, HOBBIX HCTOYHHMKOB DHEPIUH, B
00eCreYeHN pPaIMOHATBHOTO MPHPOAONONIB30BaHUs, B (OPMUPOBAHUM MHPOBO33PCHHUSI M 0OIIEeH
KYJIBTYPbl 4YEJOBEKa, a TakKKe JKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO H
MPUPOJHON Cpelie;

e OCBOCHME CHCTEMbI 3HAHUM, JIEKAIIMX B OCHOBE XMMHYECKON COCTABIISIIOLIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpA: (PyHIaMEHTAIbHBIX MOHATHH, 3aKOHOB U TEOPUH XUMHH, COBPEMEHHBIX MPEACTABICHHUN O
CTPOEHUU BEUIECTBA HA PAa3HBIX YPOBHAX — ATOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJIMOJEKYJISIPHOM, O
TEPMOJMHAMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAaHUS XUMHUYECKUX peaklui, o
XUMHYECKOM DPaBHOBECHM, pAcTBOpax M JUCIEPCHBIX CHCTeMax, 00 OOLMX HAay4HBIX MPUHIUIAX
XUMHUYECKOTO MTPOU3BOJICTBA;

e (opmupoBaHue y 00yUaOMUXCSI OCO3HAHHOTO MOHMMAHHS BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHYECKHUX
3HAHUNA JUIS OOBACHEHUS KIIIOYEBBIX HJAEH W MPoOJIeM COBPEMEHHOW XUMHH, JUIsi OOBSACHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTeCTBEHHO-HAYUYHYIO MPUPOJY; TPAMOTHOTO pelIeHus: mpodiem,
CBSI3aHHBIX C XUMHEH, IPOTHO3WPOBAHUS, aHAIM3a U OLICHKU C MO3WIUNA HKOJOTHYECKON 0Oe30MacHOCTU
MOCJIC/ICTBUM OBITOBOM M TPOU3BOJCTBEHHON [EATETLHOCTH 4YEJIOBEKA, CBS3AHHOM C XHUMHUYECKUM
MIPOU3BOJICTBOM, UCIIOJIL30BaHUEM U MEPEPa0OTKON BEIIECTB;

e yrayOJeHHe MpeACTaBIeHUN 0 HAYYHBIX METO/IaX MO3HAHMs, HEOOXOAUMBIX JUIsl MPUOOPETeHUs YMEHUI
OpPUEHTUPOBATHCS B MUPE BELIECTB M OOBSICHEHHS XUMHUYECKHUX SBICHHUM, UMEIOIUX MECTO B MPUPOJE, B
MPAKTUYECKOU JIESITETLHOCTH U ITOBCETHEBHOM JKU3HU.

B nmnane peanmzainuu nepBOOUYEPEHBIX BOCITUTATEBHBIX M Pa3BUBAIOMINX (DYHKIIMI IEJIOCTHON CHCTEMBI
cpenHero oomiero oOpa3oBaHUs MPU H3YYEHUH MpenMera «XUMHS» Ha YIIyOJIEHHOM YpPOBHE OCOOYIO
aKTyallbHOCTh MMPUOOPETAIOT TaKKE EH U 33a]a4l, KaK:

e BOCHHUTaHUE YOCKJIEHHOCTH B MO3HABAEMOCTH SIBJICHUW MPUPOJIBI, YBAKEHHUS K MPOIIECCY TBOPUECTBA B
00JIaCTH TEOPETUYECKUX W TPHUKIAAHBIX HCCIECIOBAaHUM B XUMHUH, (HOPMUPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH,

e pa3BHUTHE MOTHBAIMM K OOYYEHHIO M MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U CaMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHS O0IIEUETIOBEUECKUX IICHHOCTEHH;

e pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HWHTEIUICKTYadbHBIX ¥  TBOPYECKHUX  CIIOCOOHOCTEH
oOydaromuxcsi, (GOPMUPOBAHHUE y HUX CO3HATEIILHOTO OTHOIIEHUS K CaMOOOPAa30BAHUIO U HEMPEPHIBHOMY
0o0pa3oBaHWIO KaK YCJIOBHUIO YCIEIIHON MpoPecCHOHAThHOW U  OOIIECTBEHHOH JeATeIbHOCTH,
OTBETCTBEHHOT'O OTHOIIICHUS K CBOEMY 3JI0POBBIO U MOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

e ¢opMHpOBaHHE YMEHUW W HABBIKOB Pa3yMHOTO IPUPOIOIOIB30BAHUSA, PA3BUTHE DSKOJOTUUYECKOU
KYJIBTYPBI, MPUOOPETEHHE OTBITa OOIIECTBEHHO-TIOIE3HOM IKOJIOTHUECKOM IeATETHbHOCTH.

OO1mee 4uCII0 9acoB, MPEAYCMOTPEHHBIX I H3yUEHUS] XUMHUH Ha yIITyOJIGHHOM YPOBHE CPETHETO OOIIEro
obpasoBanusi, coctaBisieT 204 gacos: B 10 kmacce — 102 ygaca (3 gaca B Henenmio), B 11 kimacce — 102 gaca
(3 gaca B HezeIMIO).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

OPTAHUYECKASA XUMUSA

TeopeTuvyeckue OCHOBbI OPraHUYeCKOl XUMMH.

[TpenMeT 1 3HaUE€HHE OPraHUYECKON XUMUH, PEACTABICHIE O MHOTO00Opa3uH OpraHMuYeCKUX COSTUHEHUIA.

DONEeKTPOHHOE CTPOCHHE aTroMma yriepojaa: OCHOBHOE M BO30YXKIEHHOE COCTOSHUS. BaneHTHble
BO3MOXXHOCTH aTroMa yriepoja. XHWMHUYECKas CBA3b B OPraHUMYECKUX COCTUHEHUAX. TUMBl THOpUIM3AIUU
aTOMHBIX opOuTazneil yriepoaa. MexaHM3Mbl 00pa30oBaHMA KOBAJICHTHOH CBS3M (OOMEHHBIM W JTOHOPHO-
aKIeNTOPHBIN). THITBI TIEpEeKpBhIBaHUSA aTOMHBIX OpOUTaNei, o- u m-cBsa3u. OauHapHAas, NBOWHAS M TpOHHAas
cBs3b. CriocoObl pa3pbiBa CBs3€l B MOJIEKY/lax OpraHuMYeckux BemlecTB. lloHsaTue o cBOOOIHOM pajaukale,
HYKJIeO(hniIe u dIeKTpodue.

Teopust cTpoeHuss opraHudeckux coeauHeHud A.M. byTiepoBa M COBpEeMEHHBIC NPEICTABICHHUS O
CTPYKTYpE MOJIEKYJI. 3HaUY€HUE TEOPUHU CTPOCHHUSI OPraHUYECKUX COeAMHEHUI. MoJIeKyIsipHbIe U CTPYKTYPHBIE
dopmynel. CTpyKTypHBIE (OpPMYIBI Pa3IMYHBIX BHJIIOB: pa3BEPHYTas, COKpauléHHas, ckeneTHas. V3omepus.
Bunel uzomepuun: CTpyKTypHasi, NPOCTPAHCTBEHHAas. DJIEKTPOHHBIE 3(PQPEKThl B MOJIEKYJIaX OpPraHHMYECKHUX
COeAMHEHUH (MHIYKTHBHBIN U ME30MEPHBIH 3((HEeKTHI).

[IpencraBinenne o KiacCcU(pUKAUU OpraHudeckux BemiecTB. [loHATHE O (YHKIHOHANBHON TpyIIeE.
['omomnorus. ['omonoruueckue psaapl. CuctemaTrueckas HOMeHKIaTypa oprannueckux coenunenuit (IUPAC) u
TPUBUAIIbHBIC HA3BAHUS OTJEIBHBIX MTPEACTABUTEIICH.

Ocobennoctu U Ki1accupUKaIMs OpraHnuecKuX peakiuid. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU B
OpraHUYECKON XHUMHH.

DKCTepUMEHTAIbHBIE METOJIbI M3YYEeHUs BEIIeCTB W HMX TMpPEBpallleHHil: O3HAKOMIIEHHE ¢ oOpa3lamu
OpraHMYECKUX BEILECTB U MaTepHallaMd Ha UX OCHOBE, OMBITHI 10 MPEBPAILEHNI0 OPIraHUYECKUX BEIIECTB IPU
HarpeBaHuu (IJiaBjieHHe, OOyIIMBaHHE W TOPEHHE), KOHCTPYMPOBAHME MOJEICH MOJEKYJT OpPraHUYeCKUX
BELIECTB.

Yraesoaopoasl.

Ankanbsl. ['omonoruueckuit psi aikaHoB, oOmasi popMyia, HOMEHKJIATypa U U30MepUsi. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIl aJIKaHOB, Sp3-r1/16p1/1)11/13au1/1$1 aTOMHBIX opOuTaneil yriepona, G-CBA3b.
du3nyecKue CBOKCTBA aTKAHOB.

XHUMHUYECKUE CBOWMCTBA AJIKAHOB: PEAKIMHU 3aMEIICHUs, U30MEpPHU3alUHU, NETHAPUPOBAHUS, LHUKIU3ALNU,
NUpPOJIN3a, KpeKUHra, ropeHus. IlpeacraBienue o MexaHu3Me peakluil paJuKkaabHOTO 3aMEIEeHUSI.

Haxoxnaenue B npupoae. CriocoObl 1ojyueHus: U MpUMEHEHUE alTKaHOB.

Huknoankanel. O6mas (opmyna, HOMeHKIaTypa U uzoMepus. OCOOEHHOCTH CTPOCHUS M XUMHUYECKUX
CBOMCTB MalbIX (IIUKJIONPOIAH, ITUKIO0yTaH) M OOBIYHBIX (LIMKJIONMEHTAH, HUKIOTEKCaH) ITUKIOATKAHOB.
Crioco0sI TOTydeHUsT U TPUMEHEHUE ITUKIIOQTKAHOB.

Ankenbl. ['omonormyeckuil psia  ankeHoB, oOmas ¢opMyna, HOMEHKIAaTypa. OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKEHOB, sz-m6p1/1;[1/13auml aTOMHBIX OopOWTaneil yrimepona, G- U -
cBsi3u. CTPpyKTypHasi U TeoMeTpruecKas (Luc-TpaHc-) usoMepus. OU3nuecKkue CBONCTBA alKEeHOB. XMMHUYECKHUE
CBOICTBa: peakluu MNPUCOECTUHEHHS, 3aMElIEHUs B (-TIOJIO)KEHHE NP JABOWHOM CBSI3U, MOJIMMEpPU3ALNUUA U
okucnenud. [IpaBuno MapkoBHukoBa. KayecTBeHHbIE peaklMd Ha JABOWHYIO CBSI3b. CHOCOOBI MOMYYEHHS U
MPUMEHEHUE ATKEHOB.

Ankaguensl. Kiaccudukanust — ankaaueHOB — (CONMPSDKEHHBIC, HM30JHMPOBAHHBIC,  KYMYIUPOBAHHBIE).
OCoOCHHOCTH DJEKTPOHHOTO CTPOSHUS M XWMHUYECKMX CBOMCTB CONPSDKEHHBIX OWeHOB, 1,2- u 1,4-
npucoeannenue. [lomumepusanus conpsbkEHHBIX 1HeHOB. CrocoObl MOTyYeHHs U IPUMEHEHHE alKaJHeHOB.

Anxunbl. ['oMonornueckuid psij aakuHOB, o0mIas Gpopmyrna, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOSHUE MOJCKYNl AallKUHOB, SP-TMOpUIW3allds AaTOMHBIX oOpOuTanedl yriepoja.



®u3nyecKue CBOMCTBAa AJNKWHOB. XHWMHYECKHE CBOWMCTBA: PEAKIUMU MPUCOCAUHEHUS, IUMEpPU3ALUN U
TpUMEpHU3alnU, OKUCIeHUs. KucCIoTHBIE CBOMCTBa QJIKMHOB, HMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauectBeHHbIE peakiuu Ha TPOHHYIO CBsI3b. CIIOCOOBI OTYYEHUS 1 IPUMEHEHHE ATKHHOB.

Apomartudeckue yriaeBoaopozs! (apeHsl). ['omonoruueckuit paa apeHos, oOuiast Gpopmyna, HOMEHKIATypa
U u30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH301a. Pu3nyecKkue CBOMCTBa apeHOB.
XUMHUYECKUE CBOMCTBa OEH30Jla M €ro TOMOJIOTOB: pEaKIUH 3aMeUleHHs B OCH30JIbHOM KOJbLE |
YIJIEBOJAOPOAHOM PAJMKaJe, PeaKkIMK MPHCOCIMHEHUs, OKHCICHHE roMojoroB Oenszomna. [IpencraBnenue o6
OpUEHTHUPYIOIIEM JCUCTBUM 3aMecTHTeNiell B OEH30JbHOM KOJIbLIE HAa MpPUMEpe AJIKHIBHBIX paUKaioB,
KapOOKCUIIbHOM, TUIPOKCUIBHOW, aMUHO- W HUTPOTPYIMIBI, aTOMOB TajnoreHoB. OcoOEHHOCTH XUMUYECKUX
cBoiicTB crupona. Ilomumepuszamust cruposna. CrocoObl TOJMYYEHHS U TNPUMEHEHHE apOMaTHYECKUX
YIJI€BOIOPOIOB.

[Tpupoansrtii ra3. [lonyrHaeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxxaenue. KameHHBIN yroibs U IPOTYKThI
ero mepepadotrku. CrocoObl mepepaboTKu HedTH: TEPEeroHKa, KPEKUHT (TEPMUYCCKUN, KaTaTUTHYCCKHUI),
pudopmuHr, nuponus. [lpoxykTel mepepaboTku He)TH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

I'eneTnueckas CBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHHE TallOTeHIPOU3BOJHBIX YIIEBOAOPOAOB. Peakiuu 3amelieHuss rajoreHa Ha
TUAPOKCOTPYIITY, HUTPOTPYIIITY, IMAHOTPYIITY, aMUHOTpynny. JlelicTBUe Ha ralloreHIpOU3BOIHBIE BOJAHOTO U
CIIUPTOBOrO pacTBOpa MIENIOYM. B3auMoJelCcTBHE IWUrajJOreHaJIKaHOB C MarHueM M LHUHKOM. I[loHstue o
METaJUIOOPTaHMYECKUX COeTUHEHUX. VICIomp30BaHNne rajlOTeHIPOU3BOHBIX YTICBOAOPOAOB B OBITY, TEXHUKE
U TIPU CUHTE3€ OPTaHUYECKUX BEUIECTB.

DKCepUMEHTAIbHBIE METO/bl U3YUeHHUsl BEUIECTB M UX MPEBpAIlCHUN: M3ydeHHe (PU3MUECKUX CBOWCTB
YIJIEBOAOPOAOB  (PacTBOPHUMOCTH), KAaYeCTBEHHBIX  pPEAKUUH  YIJEBOIOPOJIOB  Pa3IMYHBIX  KJIACCOB
(obecrBeunBanue OPOMHOI MM MOAHOM BOJBI, paCTBOpA MIepMaHTaHaTa KaJiusi, B3aMMO/ICHCTBHE alleTUIICHA C
aMMMa4YHbIM pacTBOpoM okcuaa cepebpa(l)), kauecTBeHHOe oOOHapyKeHHE Yriepoja U BOAOPOAA B
OpPraHMYECKUX BEILIECTBaX, MOJYYEHUE STWJIEHA U U3YyYEHHE €ro CBOICTB, O3HAKOMIIEHHE C KOJUICKIHSIMU
«Hedtb» 1 «YT0mby», ¢ 00pa3aMu miacTMace, KaydykoB M pe3UHbI, MOJICIMPOBAHUE MOJIEKYI YTIIE€BOJOPO/IOB
Y TAJIOTEHIIPOM3BOTHBIX YTIIEBOAOPOIOB.

Kucjiopoacoaep:kauye opraHu4eckne coeJuHeHus.

IlpenensHble onHOaTOMHbIE cHUpPTh.. CTpoeHHMe MoJieKynl (Ha TMpUMepe METaHoJla M 3TaHoJa).
['omonornueckuii psia, obmas Gopmyia, u3oMepus, HOMEHKJIATypa U Kinaccupukanus. Gusnueckue cBoiicTa
NpeJeNbHBIX OIHOATOMHBIX CIHUPTOB. BOJOpOAHBIE CBS3M MEXAYy MOJICKYJIaMH CHHPTOB. XHUMHUYECKUE
CBOWCTBA: pEaKIWW 3aMEIICHUs, JErHapaTalliy, OKHCICHHs, B3aMMOJCHCTBHE C OpPraHWYECKUMU U
HEOpraHMYeCKUMH KHciaoTamu. KadecTBeHHas peakuus Ha OJHOATOMHble CHUPTHL. JleificTBue sTaHona u
METaHOJIa Ha OpraHu3M yesnoBeka. CrocoObl MOTyYeHUs U MPUMEHEHNE OHOATOMHBIX CITUPTOB.

[Tpocteie a¢upbl, HOMeHKIaTypa u n3omepus. Oco0eHHOCTH (PU3HYECKUX M XUMHUECKUX CBOWCTB.

MHOroaTOMHBIE CIIHUPTHI — STWJICHTIUKONL U TiHiepuH. OU3nuecKue U XMMHYECKHE CBOIMCTBA: PEaKIIHU
3aMeIIeHus], B3aUMOJICHCTBUE C OPraHNYEeCKUMHU U HEOPTaHWYECKUMHU KHCIOTaMHU, KadeCTBEHHasl peakius Ha
MHOTrOaTOMHBIE cHUPTHL. IIpeacTaBieHrne o MexaHU3Me peakifii HyKJIeoQHIbHOrO 3aMerienus. JlefictBue Ha
opranusM desioBeka. CriocoObl MOTy4eHHS U IPUMEHEHHUE MHOTOATOMHBIX CITHPTOB.

®enon. CTpoeHHE MOJIEKYIBI, B3aUMHOE BIIMSHUAE THUIPOKCOTPYIIBI U OEH30JBHOTO siapa. Dusndeckne
cBoiictBa (enona. OCOOEHHOCTM XHMMHYECKHX CBOMCTB (peHona. KauecTBeHHble peakuuu Ha (EHOIN.
Tokcnuynocts heHona. CriocoObl nmosyueHus 1 npuMeHenue gpenona. denonpopmanbaeruiHas cMoa.

KapOoHunbHble COETUHEHUS! — albJErHIbl U KETOHBI. DJIEKTPOHHOE CTPOEHUE KapOOHWIBHON TPYIIIHI.
['omonornyeckue psaabpl anbAETHAOB U KETOHOB, o0mas (opmyna, nzomepus U HoOMeHkinarypa. Ousndeckue
CBOWCTBA aNbJETUIOB M KETOHOB. XMMHUYECKHE CBOMCTBA ajJbJErMI0B M KETOHOB: PEAKIIMU MPHCOCTUHEHHUS.
OxucrneHue anpAeruiioB, KaueCTBEHHBIE peakUud Ha anblaeruibl. CrocoObl MONyYyeHHss U MPUMEHEHHE
aJbJIETH/I0B U KETOHOB.



OnHOOCHOBHBIE TpefeibHbIE KapOOHOBBIE KHUCIOTHI. OCOOEHHOCTH CTPOCHMS MOJIEKYN KapOOHOBBIX
kucioT. 3omepust 1 HoMeHKIaTypa. @u3nuecKkue cBOMCTBa OTHOOCHOBHBIX MPEAEIbHBIX KapOOHOBBIX KHCIIOT.
Bopopoanbie cBs3M MEXy MOJIEKyJaMH KapOOHOBBIX KHCIOT. XMUMHYECKHE CBOWCTBA: KHUCIOTHBIE CBOWCTBA,
peakuus HSTepuUKalLMM, pPEaKUMH C Yy4acTHEM YIJIeBOJOPOJHOro paaukana. OcCOOEHHOCTH CBOMCTB
MypaBbHHON KHUCIOTHIL. IIoHATHE O MPOM3BOAHBIX KapOOHOBBIX KHMCIOT — CJIOXHBIX 3¢(upax. MHoroobpazue
KapOOHOBBIX KHCIOT. OCOOEHHOCTHM CBOMCTB HENpPEICHbHBIX M aApPOMATUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. IIpenctaBureny BBICHIMX KapOOHOBBIX KHCIIOT:
CTEapUHOBAas, MAJIbMUTHHOBAs, OJIEMHOBAA, JUHONEBAS, AUHONEeH08as KUCIOThl. CrnocoObl MONy4EeHUs WU
IpUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxusle 3¢upbl. I'omonorndyeckuii pan, obmas Gopmyna, u3oMepus U HOMEHKJIarypa. Pu3ndeckue u
XUMUYECKHE CBOMCTBA: THPOJIN3 B KUCIIOW U IIEIOYHOM Ccpele.

XKupsl. Ctpoenue, puznyeckre 1 XMMUYECKHE CBOWCTBA XKHUPOB: I'MIPOJIN3 B KUCIOW U IIEJIOYHOHN cpene.
Oco0eHHOCTH CBOWCTB JKUPOB, COAEPIKAIINX OCTATKU HEMPeAEIbHbBIX KUPHBIX KUCIOT. JKuphl B Ipupoe.

MBpbL14 KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OOmast xapakTepucTuka yrieBoaoB. Knaccudukamms yrineBomoB (MOHO-, IH- W TIOJHCAXapHIBI).
MoHocaxapuabl: TIJIOKO3a, (pyKro3a, rajmakro3a, puboza, 1ne3okcupubosa. Pusumueckue CcBOICTBa U
HaxoxJaeHue B npupoje. Porocunre3. XMMUUECKHE CBOWCTBA IIFOKO3bI: PEAKIIMM C YYAaCTHEM CIIMPTOBBIX U
albJICTUIHOM TpyII, CIUPTOBOE M MOJIOYHOKHUCIOE OpokeHue. [IpumeHeHHe TIIIOKO3bI, €€ 3HAuE€HUE B
KU3HEJCATENIbHOCTH oOpranusma. Jlucaxapuipl: caxaposa, MajibTo3a M JlakTo3a. BoccranaBnuBaromue u
HEBOCCTAaHaBIUBAIOLME aucaxapuisl. I'maponus aucaxapunoB. HaxoxaeHue B npupone M IPUMEHEHUE.
[Tonmucaxapuapl: Kpaxmai, INIMKOTeH M Leirono3a. CTpoeHue MakpoMOJIEKYNl Kpaxmalla, [JIMKOTe€Ha H
1esuIroNo3sl. PU3ndecKkue CBOMCTBA KpaxMalla M LIEJUII0JI03bl. XMMUYECKHE CBOMCTBA Kpaxmaya: T'MAPOJIN3,
KaueCTBEHHAasl peaklMsi C HOJOM. XHUMHUYECKHE CBOWCTBA IIEJUIIOJIO3BI: THAPONU3, MOJIydeHHue 3(UpoB
1esuTr0103b1. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, AlleTaTHBIN MIENK).

OKCHEpUMEHTAJIBHBIE METOJbl M3YYEHHUs BEIIECTB M HMX IPEBPAIICHUN: PAaCTBOPUMOCTb DPA3IMUYHBIX
CIUPTOB B BOJE, B3aUMOJEHCTBHUE 3TaHOJA C HATPUEM, OKHCIIEHHE OSTWJIOBOTO CHUpPTAa B albJETH] Ha
packaji€HHOM MeAHONW MPOBOJIOKE, OKHUCJIEHHWE JTWJIOBOTO CHHMpPTa JAUXPOMATOM Kaiusg (BO3MOXKHO
UCIIOJIb30BaHUE  BUJEOMATEpHUaJIOB), KAueCTBEHHbIE peakUMh Ha  anbJeruapl (C  TUAPOKCUIOM
muammuHcepedpa(l) u ruapoxcunaom meau(ll)), peakumst raunepuna ¢ ruapokcunom menu(ll), xumuyeckue
CBOICTBA pacTBOpa YKCYCHOH KHCIOTBHI, B3aMMOJCHCTBUE pacTBOpa TIJrOKO3bl ¢ ruapokcuaom wmemu(ll),
B3aMMOJIEHCTBHE KpaxMaja C MOJIOM, pPEUIeHHE SKCIEPUMEHTANbHbIX 3a7au 1o TemMaM «CHupThl U (peHONbI»,
«Kap6onoBbie kucioThl. Ci0KHbIE 3QUPBI».

A3oTcoaep:xalnye OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHM4eckue NpOM3BOAHBIE amMuaka. Kiaccuduxamms amMHHOB: anupaTHUECKUEe U
apoMaTH4YeCcKHe; MepBUYHbIE, BTOPHUUYHbIE U TpeTuuyHble. CTpoeHue Mojekys, obmas dopmyna, uoMepus,
HOMEHKJIaTypa U (pu3ndeckue cBOMCTBA. XMMUYECKOE CBOMCTBA alNu(aTUYECKUX aMUHOB: OCHOBHBIE CBOICTBA,
AIKWINPOBaHKE, B3aUMOJECHCTBHE IEPBUYHBIX AaMUHOB C a30TUCTON KUCIO0TOM. COIM aJKUIaMMOHUS.

AHUIMH — IPEICTaBUTENIb AMUHOB apoMaTtnyeckoro psiia. CTpoeHue aHwinHa. B3aumHoe BiMsHUE Tpynn
aTOMOB B MouleKyje aHwinHa. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha
aHwiuH. CrocoObl MONy4YeHHs] W TpuUMeHeHue anudaTHdyeckux amuHoB. [lomyueHue aHMIMHA U3
HUTPOOEH3071a.

AmuHokucnotel. Homenknarypa um mzomepus. OTnaenbHbIE NPEICTAaBUTENN O-aMUHOKHMCIOT: TIJIMIMH,
anmaHuH. Pu3nyecKkre CBOMCTBA AaMHUHOKHCIOT. XWUMHUYECKHE CBOMCTBA AMHUHOKHCIOT KakK amM(pOTEPHBIX
OpPraHMYECKUX COCIMHEHWM, peakuus NOJIMKOHAEHCAIMH, oOpa3oBaHUE MENTHAHOW CBsA3U. buomoruueckoe
3HaueHUE aMMHOKUCIOT. CUHTE3 ¥ THAPOJIN3 ENTUIOB.

Benkxu kak npupoansie nonuMepsl. IlepBuuHas, BTOpu4Has U TPETUYHASL CTPYKTypa OeIKoB. XUMUYECKHE
CBOMCTBa OJIKOB: TMPOJIN3, ACHATYPALUs, KAUECTBEHHbIE PEAKIIUU Ha OEIIKH.



OKcIepUMEHTANIbHbIE METO/bl M3Y4EHHUs BEIECTB M HX IPEBpAIEHUIl: pacTBOpeHUE OENKOB B BOJE,
JieHaTypanus OeKOB MPH HAarpeBaHWH, IIBETHbIC PEAKLUU HA OEJKHU, pelIeHHE YKCIEPUMEHTAIBHBIX 33/1a4 110
TeMaM «A30TCOIepKaLUE OPraHNYECKUE COEAMHEHUS» U «Pacrio3HaBaHUE OPraHUYECKUX COEINHEHUI.

BbicOKOMO/IEeKY IS PHBIE COCAUHEHUS.

OcCHOBHBIE IOHATHS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COCIMHEHUI: MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO,
CTENEHb MOJMMEPU3aLUK, CPEAHSSI MOJIEKYIsipHast Macca. OCHOBHBIE METO/Ibl CUHTE3a BHICOKOMOJIEKYJISIPHBIX
COEIMHEHUI — OJIMMEPU3aLIMsl U ITOJIMKOHACHCALUS.

[Tonumepnsie MaTepuansl. [InacTmaccs! (HOIMATUIIEH, NOJUIPOIUIEH, NOJUBUHUIXIOPH, MOIUCTUPOL,
HOJMMETUIMETaKpUIIaT, HOJIMKapOOHAThI, MOJIUATUICHTepedTaNaT). Y TUIM3alMs U nepepaboTKa MJIacTUKA.

DnacToMephl: HATypalbHBIA KaydyK, CHHTETHYCCKHE Kaydykud (OyTaJueHOBBIH, XJIOPOMPEHOBBIH,
M30IIPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

BonokHa: HaTypanbHble (XJIONOK, IIEPCTh, HIENK), MCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKHE (KallpoH U JIaBCaH).

[Momumepsr  cnenuanbHOTO  HazHAaueHUs  (TeIIOH, KEBJIap, AIIEKTPONPOBOISNIME  TTOJHUMEPHI,
OuopasnaraeMble OJUMEPBHI).

OKclepUMEHTalbHbIE METOJbl M3YYEHHUs BELIECTB M UX IMPEBpALEHUH: O3HAKOMIIEHHE C o0pa3uamu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAyYyKOB, PEIIEHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«Pacno3HaBaHue M1acTMacc U BOJIOKOHY.

Pacuérnble 3anaum.

Haxoxnenne MosnekymnspHOW (OpMyJsibl OPraHHYECKOTO COEJMHEHHUS 110 MAacCOBBIM JOJIAM 3JIEMEHTOB,
BXOJSIIIMX B €ro COCTaB, HaXOXKJEHHE MOJEKYJSAPHOW (OpMysbl OpPraHMYECKOro COEAMHEHHUs IO Macce
(00BEéMY) MPOIYKTOB CropaHus, IO KOJMWYECTBY BemiecTBa (Macce, 00bEMY) IMPOIYKTOB PEaKIUU W/WIN
UCXOJHBIX BEIECTB, YCTAHOBJIEHHE CTPYKTYpPHOH (HOpMyJIbI OPraHUYECKOrO BEIIECTBA HAa OCHOBE €ro
XUMHUYECKMX CBOWCTB WIJIM CHOCOOOB TOJYYEHHUs, OIpEJesIeHHe JIO0JU BBIXOJA MPOJYKTa pEeaKklUH OT
TEOPETUYECKH BO3MOXKHOTO.

MexXnpeaMeTHbIE CBS3H.

Peanu3zanus MexXnpeaMeTHBIX CBSA3€H MpHU U3YyYEHHM opraHMYeckod XxuMuu B 10 kinacce ocyliecTBIseTCs
yepe3 MCIOJIb30BaHUE KAaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATUH, MPUHSITHIX B OTAEIbHBIX
IIpeIMeTax eCTECTBEHHO-HAYYHOIO [IUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IMOHSTHSA: SIBJICHUE, HAayyHBIH (akT, THIOTE3a, TEOPHs, 3aKOH, aHAJU3,
CUHTE3, Kiaccuukaiys, Habo1eHne, U3MEPEHNE, SKCIIEPUMEHT, MO/JIENb, MOJIETUPOBAHUE.

®uznka: MaTepus, aToM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOJIEKYJa, SHEPT€TUYECKUN YpPOBEHb, BEIIECTBO,
TEJNO, 00BEM, arperaTHoe COCTOSIHHE BEIIEeCTBA, (PM3MUECKUE BEIWYMHBI, €AMHHUIBI W3MEPEHUs, CKOPOCTb,
JHEprus, Macca.

buonorus: xneTka, opranusm, 3KocucTemMa, orocdepa, MeTaboIM3M, HACIEACTBEHHOCTh, aBTOTPOMHBIN 1
reTepoTpo@HBIA TUN NHUTAaHUSA, OpokeHue, (HOTOCHUHTE3, NbIXaHUE, OCNKH, YIIIEBOAbI, KUPbI, HYKICHHOBbIE
KUCJIOTHI, JEPMEHTHI.

I'eorpadusi: mone3nsle UCKOMAEMbIE, TOTIIIUBO.

TexHonorus: NUIEBble MPOTYKThl, OCHOBBI PAllMOHAILHOTO MUTAHUS, MOIOIIUE CPEACTBA, MATEPHAIIbI U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU.

AtoMm. CocTaB aTOMHBIX saep. XUMHUYECKUW d37eMeHT. M3otombl. CTpoeHHE SJIEKTPOHHBIX 000J0YEK
aTOMOB, KBAaHTOBBIE YHUCIIA. DHEPreTHUYeCKHe yYpOBHU U MOAYypoBHH. ATOoMHble opbutanu. Kiaccuduxamms
XUMHYECKHX 3JIEMEHTOB (S-, p-, d-, f-amemenTsr). Pacrmipenienienrie 37EKTPOHOB MO aTOMHBIM OpOUTAIISM.



DONEeKTpOHHbIE KOH(QUTypalluu aTOMOB JJIEMEHTOB IE€PBOrO—4YETBEPTOrO MEPHOJOB B OCHOBHOM U
BO30YKAEHHOM COCTOSIHHH, SJIEKTPOHHBIE KOHPUTYPALIUK HOHOB. DJICKTPOOTPUIIATEILHOCTD.

[lepuonuueckuii 3akoH u Ilepumonnueckas cucrema xumuueckux snemeHtoB [[.M. MenneneeBa. Casi3b
nepuoanyeckoro 3akoHa u Ilepmoanueckoil CHUCTEMBl XUMHUYECKHUX JJIEMEHTOB C COBPEMEHHOW Teopuen
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX IEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX
Y CJIO’KHBIX BELLECTB 10 TPYIIaM U IiepruoaaM. 3HaueHue nepuoaudeckoro 3akona J1.M1. Menneneesa.

Xumuyeckasi CBsI3b. BUIbI XMMUYECKOW CBSI3U: KOBAJICHTHAs, HMOHHAS, METaJuIMYecKas. MexaHu3Mbl
o0pa3oBaHMsl KOBAJEHTHOW CBSI3M: OOMEHHBI W JOHOPHO-AKIENTOPHBIA. DHEpruss W JAJUHA CBS3H.
[TonstpHOCTH, HANPABIEHHOCTh M HACBIIIAEMOCTh KOBaJeHTHOW cBA3U. KparHble cBszu. BomoponHast cBA3b.
MeXMOJIEKYIISIPHBIE B3aUMOJAEHCTBUS.

BasieHTHOCTP M BaJE€HTHBIE BO3MOXHOCTH aTOMOB. CBsi3b 3JIGKTPOHHOM CTPYKTYpPBI MOJIEKYJ € HX
TEOMETPUUECKUM CTPOCHUEM (Ha MPUMEPE COSAMHEHU FJIEMEHTOB BTOPOTO MEPHOIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coenunHeHusX. CocTaB KOMIUIEKCHOTO HMOHA: KOMILIEKCOOOpa3oBaTeb,
JUTaH/Ibl. 3HaY€HUE KOMIUIEKCHBIX coeiMHeHUH. [ToHATHEe 0 KOOpIMHAIIMOHHON XUMUH.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. THUIBI KPUCTANIMYECKUX PEIIETOK (CTPYKTYp)
Y CBOMCTBA BEILIECTB.

[lonsitue o aucnepcHsix cucremax. Mctunuble pactBopbl. IlpencraBieHrne O KOJUIOMIHBIX PACTBOpax.
CriocoObl  BBIpRKCHHSI KOHIICHTPAIMM PACTBOPOB: MaccoBas JIOJISI BEIIECTBA B PAcTBOPE, MOJISIpPHAS
KOHIIeHTpanus. HachIleHHbie 1 HeHACHIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTramioruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. TpuBHATIbHBIE HA3BAaHUS OTAEIHHBIX
MIPEICTABUTENCH HEOPTAaHUYECKUX BEIIECTB.

Knaccudukanms XuMHUECKUX peakUuuii B HEOPraHMYECKOW M OPraHWYECKOH XMMHHU. 3aKOH COXpPaHECHHUS
MacChl BEIIECTB; 3aKOH COXPAHEHHUS U MPEBPAIECHUS SHEPTUH MPU XUMUYECKUX peakiusx. TermnoBbie 3hPerTh
XUMUYECKUX peakuuid. TepMOXUMHUUYECKHE YpaBHEHHUS.

CKOpOCTh XUMHUYECKON peakIiny, €€ 3aBUCMOCTh OT Pa3NUYHbIX (PakTOpoB. [ OMOT€HHBIE U T€TEPOTeHHbIE
peakuuu. Katanus u kataam3aTtopsl.

O6parumblie 1 HeOOpaTUMBIE peaKIMU. XUMHYECKoe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO PaBHOBECHSI.
@DakTOpHI, BIUSIONIME HA TMOJOKEHUE XHMHUYECKOTO PAaBHOBECHS: TEMIIEpaTypa, NaBJIEHUE W KOHIIEHTpaIlUU
BEILECTB, y4acTBYIOIMMX B peakuuu. [Ipunuun Jle arense.

DOnekTponauTnueckas auccoruamnus. CunbHble W crnadble dnekTponuTsl. Ctenenp aucconuanuu. Cpena
BOJIHBIX pPACTBOPOB: KUCIIOTHAs, HEUTpapHasi, menouHas. Bonopoauerit nokazarens (PH) pactBopa. I'maponus
coneil. Peakiiuu noHHoro ooMeHa.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuuu. CreneHb OKHUCIeHHs. OKHUCIUTENNb U BOCCTAaHOBUTEIb.
[Ipomeccrl OkucaeHUsT U BOCCTAaHOBIICHUsI. BaykHei1lIne OKUCIUTENN U BOCCTAHOBUTEIU. MeTo/ 3JIEKTPOHHOTO
OanaHca. DJIEKTPOJIU3 PACTBOPOB U PACIIJIAaBOB BEIIECTB.

OKCIEPUMEHTAIIBHBIE METO/Ibl U3YUEHHUS BEIIECTB U UX MPEBPAICHUI: PA3JIOKEHHE MEPOKCUIA BOIOPOIA
B TIPUCYTCTBHM KaTaau3aTopa, MOAETU KPHUCTAJUIMYECKUX PEIIETOK, MPOBEICHUE peakluii MOHHOTO OOMEHa,
ompesieNieHue Cpelbl PacCTBOPOB C TOMOIIBIO MHAMKATOPOB, M3YYEHHE BIMSHUS PA3IMYHBIX (DAaKTOPOB Ha
CKOPOCTh XUMHUYECKOU PEAKIIUH U TOJ0KEHNE XUMHUIECKOTO PAaBHOBECHSI.

Heopranuveckasi xumus.

[Tonoxenne nemeramoB B Ilepuomnueckoit cucreme xumudeckux snemeHToB J[.M. MenneneeBa u
OCOOCHHOCTH CTpOEHUsI WX aToMoB. (DU3HUECKHWE CBOWCTBA HEMETAJLIOB. AJUIOTPOMHS HEMETAUIOB (Ha
npuMepe Kuciaopoaa, cepsl, pochopa u yrieponaa).

Bopopon. Ilonyuenue, ¢usnueckue U XUMHUYECKHE CBOMCTBA: peakiMU C METalJIaMd U HEMeTalllaMH,
BOCCTAHOBUTEIbHBIE CBOMCTBA. [ aApuabl. TOIIMBHBIE JIEMEHTHI.

lanorensl. HaxoxaeHuwe B mTpUpoOJE, CIOCOOBI IMONyYeHHs, (U3NYECKHEe M XMMHUYECKHE CBOMCTBA.
["amorenoBoopoasl. BakHelmue KUCIOpOACOIEpKAIUE COCAMHEHHUS rajoreHoB. JlabopatopHbeie U
MPOMBIIIIEHHBIE CIIOCOOBI MOTY4YEeHUs rajloreHoB. [IpruMeHeHue rajJoreHoB U X COeIMHEHUH.



Kucnopon, o3on. JlaboparopHble M MpOMBIIIJIEHHbIE CIIOCOOBI MONydeHUus Kuciopona. dusuueckue u
XUMHUYECKHE CBOICTBA U IPUMEHEHHUE KHCI0pO1a U 030HA. OKCUBI U IEPOKCUBI.

Cepa. Haxoxxnenue B mpupoje, crnocoObl TMoiyueHHs, (u3nuecKue M XHUMHYECKHE CBOICTBa.
Ceposogopon, cyabpuasl. Oxcun cepwi(1V), okcua cepwi(VI). CepHucras u cepHas KUCIOTHI M HX COJIH.
Oco0EeHHOCTH CBOWCTB CEpHOM KUCTOTHI. [IprMeHeHune ceprl U €€ COeTMHECHU.

A3zoT. HaxoxneHue B MmpHupoje, CIOcOObl MoydeHus, (pu3nuecKkue U XMMHYECKHE CBOMCTBAa. AMMMAK,
HUTPpHUABL. OKCUIBI a30Ta. A30TUCTAst U a30THAsI KUCIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI.
[IpumeHeHue a30Ta U ero coeAMHEHUN. A30THBIC YI00pEHUS.

®ochop. Haxoxaenue B mpupoe, crocoObl moryueHus, Gu3ndeckue 1 Xumuieckue cBoiictsa. @ocdu b
u dochun. Okcunsl pocdopa, dpochopnas kucnora u e€ comu. [Ipumenenune dochopa U ero CoeAMHCHHIA.
dochopHbIe yIoOpeHHs.

Yraeposa, HaXoKJIeHUE B MpUpoje. AJUIOTponHble MoauduKauu. Ou3ndeckue U XMMUYECKUe CBONCTBA
MPOCTHIX BellecTB, 00pa3oBaHHbIX yraepoaoM. Okcun yraepoaa(ll), okcun yrnepona(lV), yronbuas kuciora u
e€ comm. AKTHBHPOBAaHHBIN yroib, aacopOums. Pymnepensl, rpadeH, yriepoansie HaHOTPYOkH. [Ipumenenne
IPOCTBIX BEIIECTB, 00pa30BaHHbBIX YIJIEPOAOM, U €T0 COEIUHEHU.

Kpemuuii. Haxoxnenue B mnpupoje, crnocoObl MoxydeHus, Guandeckue U XuMuueckue cBoictBa. Okcup
kpemuus(l1V), kpemHueBas kucinora, cuiukarbl. [IpumeHeHune kpemHHs U ero coequHeHwil. CTEkso, ero
MOJIyYEHUE, BUJIbI CTEKJIA.

[lonoxenune meramioB B llepuoanueckoil cucteMe XMMHUYECKUX 3JIeMEHTOB. OCOOEHHOCTH CTPOECHUS
3IEKTPOHHBIX 000JI0UEK aTOMOB MeTasuioB. Obiue dpuznueckrue cBoiicTBa MeTauioB. [IpuMeHeHre MeTanioB B
ObITy U TexHUKe. CILIaBbl METAJLIOB.

DJEKTPOXUMHUECKUN  psiig  HampshkeHWHd  MetaiwioB.  OOmme  crnocoObl  MONYyYeHUS  METaJIOB:
TUAPOMETAJUTYprisi, MUPOMETAIYprusi, 3nekTpomeTtamiyprusd. Ilonarue o koppos3uu meramioB. CrocoObl
3alUTBI OT KOPPO3HUHU.

OOmass xapakrepuctuka MetanioB I|A-rpymmsr Ileprognueckoi CHCTEMBl XMMHUYECKHX 3JIE€MEHTOB.
Hatpuit u kanuii: nonyuenue, ¢puzndeckue U XUMUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB M HUX
COEIMHEHMI.

O6mas xapaktepuctuka metauioB |IA-rpynnsr Ilepuonndeckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB.
Marnuil ¥ KajablMid: nodydeHue, Gpu3nyeckue U XMMHUYECKUe CBOMCTBA, MPUMEHEHHE MPOCThIX BEILECTB U UX
coeanHeHui. JKEcTKoCTh BOABI M CLIOCOOBI €€ YCTpaHEHHUS.

ANIOMUHUI: TIOTy4YeHue, pU3nUecKre U XMMHUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOrO BEIIECTBA U €ro
coequHeHU. AM(OTEepHbIE CBOWCTBA OKCH/IAa U TUJIPOKCH/Ia AITFOMUHMUS, THIPOKCOKOMILJIEKCHI aTFOMUHUS.

OOmast xapakTtepucTuka MeTawioB mobounslix mnoarpynn (b-rpynm) Ilepuoanyeckoit cucremsl
XUMHYECKHX DJIEMEHTOB.

dusnyeckne W XMMHUYECKHE CBOWCTBA Xpoma M ero coeamHeHuid. Okcuasl u ruapokcuabl xpoma(ll),
xpoma(lll) u xpoma(VI). XpomaTsl u AuXpoMaThl, UX OKUCIHUTEIbHBIE cBOMCTBA. [lonyueHue u npumeHeHue
Xpoma.

@u3znyeckue W XUMHYECKHE CBOMCTBA MapraHlla M €ro COeQUHEHWH. Baknelmme coeauHeHUs
mapranna(ll), mapranua(lV), mapranna(V1) u mapranna(VIl). Ilepmanranar kamusi, ero OKHCIUTENbHBIE
CBOMCTBA.

dusnyeckre 1 XMMHYECKHUE CBOMCTBA XKele3a U ero coefmHeHni. OKCuabl, THAPOKCU b 1 conu xene3a(ll)
u xene3a(lll). [Tonydyenne n npuMeHeHue xese3a 1 ero CIIaBoB.

®u3nyecKkue U XUMUYECKHE CBOWCTBA MeaAW W €€ coeauHeHuil. [lonydyeHne W nmpuMeHEeHHEe Meau U e€
COCTUHEHUN.

[uuk: monydenue, GpuU3NUeCKre U XMMHUECKHE CBOMCTBA. AMQOTEpHBIE CBONCTBA OKCHIA U THAPOKCHIA
LIMHKA, THIPOKCOKOMIUIEKCHI ITUHKA. [[puMeHeHne IMHKa U €ro COEUHEHU.

DKCrepuMEHTAIbHbIE METObl M3YUYCHUS BEIIECTB U UX MpPEBpallleHUui: W3ydeHHe 00paslloB HEMETAIJIOB,
ropeHue cepsl, ¢ocdopa, xene3a, MarHus B KHUCIOpOJE, M3yUYeHUE KOJJIEKUUU «MeTayuibl M CILIaBbI»,



B3aMMOJICHCTBHE MICJIOYHBIX U MIETIOYHO3EMENbHBIX METa/NIOB C BOJOM (BO3MOXKHO HCIIOJb30BaHHE
BUJIEOMATEPHAIIOB), B3aMMOJCHCTBUE IMHKAa M jKejie3a C pacTBOpaMU KHUCJIOT M IIeJIoYel, KauyeCTBEHHBIE
pEaKUHUK HA HEOPraHUYECKUE AHUOHBI, KATHOH BOAOPOJA U KATUOHBI METAJIOB, B3AMMOJACHCTBUE THAPOKCUIOB
QTIOMUHMS M LMHKA C PacTBOPAMM KHUCIOT W WLIEJIOYEH, PELICHHE SKCIEPUMEHTAIbHBIX 33Jad MO TeMaMm
«["anorens», «Cepa u e€ coeAUHEHUs», «A30T U pochop U Ux coequHeHHs», «MeTaibl TIaBHBIX MOATPYII,
«Mertamibl MOOOYHBIX TOATPYIIID».

XuMHUS U )KU3Hb.

Ponp xumun B obecrieyeHHMH YCTOWYMBOTO pa3BUTHUS 4YelloBeduecTBa. [loHATHE O HAay4yHBIX MeETOJax
MIO3HAHHUSI W METOAOJIOTMM HAy4yHOro wucciaenoBaHus. HayuHble NpUHIMIBI OpPraHU3aldd  XUMHYECKOIO
npou3BOJCTBA. [IpOMEBINIIIEHHBIE CHOCOOBI MOMYYCHHS] BKHEHIIMX BEIISCTB (HA MpHMEpe MPOU3BOICTBA
aMMHUaKa, CEpHOM KHCIOTbI, MeTaHousa). IIpoMbllieHHbIE CHOCOOBI IOJIyYEHUST METalIOB U CIUIABOB.
XUMHYECKOE 3arps3HEHHE OKpYXKalollell cpeapl M ero mnocieAcTBus. Poinp xumuu B obecriedeHUH
SHEPreTUYeCcKOoi 0e30MacCHOCTH.

XuMHS U 30pOBbE 4esoBeKa. JlekapcTBeHHble cpencTBa. [IpaBwiia HMCIOIB30BAHMS JIEKAPCTBEHHBIX
npernaparoB. Pojib XUMUM B pa3BUTHH MEAULIMHBI.

XvMHUS THIIKA: OCHOBHBIE KOMIIOHEHTHI, MHILEBbIe A00aBKU. Ponb xumuu B oOecredeHHH NHIIEBON
0€30MacHOCTH.

Kocmernueckue u mapdromepnsie cpeactBa. beitoBas xumwus. [IpaBuina 0e30macHOro MCHOJIB30BAHUS
npenapaToB OBITOBOW XUMHUU B ITOBCETHEBHON KU3HH.

XUMHUS B CTPOUTENBCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHalbl (LIEMEHT, OETOH).

XuMHUs B CeIbCKOM X03siiicTBe. OpraHuyecKkue 1 MUHEpaIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalbl, KPACKH, CTEKIIO, KepaMuKa. Marepuaisbl 7151 SJIEKTPOHUKH.
Hanotexnonoruu.

Pacuérnbie 3a1aun.

Pacuétpl: Macchl BemiecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE UITU 00BEMY
OJIHOTO U3 YYaCTBYIOIIMX B PEaKIUU BEIIECTB, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH,
€CJIM OJIHO M3 BELIECTB MMEET MpHUMeCH, Macchl (00bEMa, KOJMYECTBA BEILIECTBA) MPOJAYKTA PEAKIUH, €CIH
OJIHO M3 BELIECTB JAHO B BHUJE pacTBOpa C ONPEAEIEHHONM MAacCOBOM JOJEH pPacTBOPEHHOTO BELIECTBA,
MacCOBOM JOJM U MOJIAPHOM KOHLIEHTpAllMM BEIECTBA B pPacTBOPE, JOJM BbIXOJA MPOAYKTAa PEAKIHH OT
TEOPETUUECKU BO3MOXKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBsI3€d NpU M3Y4YeHHH OOIell M HeopraHudeckod xumuu B 11 kiacce
OCYIIIECTBIISIETCS Yepe3 UCTIOIB30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHATUMN, TaK U MOHSATHH, TPUHITHIX
B OTJEJIBHBIX IPEAMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TIOHATHS: SBJICHHE, HAYYHBIH (PakT, THMOTE3a, TEOpHUSA, 3aKOH, aHAIIN3,
CUHTE3, Kiaccudukaius, nepuoJuIHOCTb, Ha0II0IeHne, U3MEPEHNE, SKCIIEPUMEHT, MOJIEIb, MOJIECIIUPOBAHHE.

®usnka: Marepusi, MHUKPOMHUpP, MaKpOMHp, aTOM, D3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, H3OTOIbI,
pPaOaKTUBHOCTh, MOJIEKYNIa, DHEPTeTUYECKU YpOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHHE
BEIIECTBA, UCATBHBIN ra3, (U3NYecKre BEINYNHBI, €IUHUAIIBI H3MEPEHHUSI, CKOPOCTh, SJHEPTHUs, Macca.

buonorus: kierka, opranusM, dKOocuUcTeMa, Ouocdepa, MeTaboIu3M, MaKpO- U MHUKPOIJIEMEHTHI, OENKH,
JKUPBI, YTTIEBOJbBI, HYKJIEHHOBBIE KUCIOTHI, (DepMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB M TMOTOK DHEPTHH B
HKOCUCTEMAX.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbL, TOJIE3HBIE HCKOMIAEMbIE, TOILIIUBO, PECYPCHI.

TexHomorus: XUMHYECKAs]  MPOMBIIIJIEHHOCT, METaJUTypIHs, CTPOUTEIIbHBIE MaTepHaIbl,
CEJIbCKOXO3SUCTBEHHOE MPOM3BOACTBO, MUIIEBAasi MPOMBIINIIICHHOCTh, (hapMalleBTHUeCKass MPOMBIIUICHHOCTD,
MIPOU3BOACTBO KOCMETHYECKUX IIPENApaToB, MPOU3BOIACTBO KOHCTPYKLMOHHBIX MAaTEPHATOB, 3JIEKTPOHHAs
IIPOMBILIUIEHHOCTh, HAHOTEXHOJIOTHH.



ITNIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMS ITIPOT'PAMMBI 110 XUMUWU HA YI'JIVBJIEHHOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBercTBUM € CHUCTEMHO-IESTENLHOCTHBIM MOJIXOJOM B CTPYKTypE JIMYHOCTHBIX pPE3yJIbTaTOB
OCBOGHHUSI TpeaMeTa «XUMHUS» Ha YpPOBHE CpEAHEro oOmero oOpa3oBaHMs BbBIJCIEHBI CIEAYIOIIHE
COCTaBJISIIOLIME: OCO3HAHWE OOYYAIOIIUMUCS POCCUICKON TpakJaHCKON HAEHTUYHOCTH; TOTOBHOCTh K
CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOONPEICICHHUIO; HATMYME MOTHUBAIMU K OOYYEHHIO; TOTOBHOCTh U
CIOCOOHOCTh 00YYAIOMINUXCSI PYKOBOACTBOBATHCS MPUHATHIMU B OOIIECTBE MPAaBUIAMU U HOPMaMH MOBEJCHHUS;
HAJIMYUE MPABOCO3HAHUS, HKOJIOTMUYECKON KYJIbTYpbI; CIIOCOOHOCTh CTAaBUTh LIENIM U CTPOUTH JKU3HEHHBIE
IUTaHBIL.

JIn4HOCTHBIE pE3yJabTaThl OCBOCHUS MpeAMeTa «XUMHUS» OTpakaloT CHOPMUPOBAHHOCTH OIBITA
MIO3HABATEIHOM M TPAKTHYECKOW NEATETBHOCTH OOYYalOIMXCs B TPOILECCEe pean3auuu 00pa3oBaTebHON
JESITEIbHOCTH.

JImdHOCTHBIE pe3yabTaThl OCBOCHUS MpeAMeTa «XUMHUS» OTPakalT CcHOPMUPOBAHHOCTH OMBITA
MO3HABATEJIbHON U MPaKTUYECKOW NEATEIbHOCTH OOY4YarolMXCsl B MPOLECCEe peann3alu o0pa3oBaTeIbHOU
JESTEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

OCO3HaHUA OO0YYarOIIMMHCA CBOMX KOHCTHTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBa)KEHUS K 3aKOHY H
IIPABOIIOPAIKY;

IPEJICTaBICHUS O COLMAIbHBIX HOPMAaX U MPaBUIIaX MEKINYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENBHOCTH MPU CO3JaHUM YYEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U M03HABaTEIbHbIX 337]ay, BHIIOIHEHUH XUMHUECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U apryMEHThl IPYIHX MpU aHaIHU3e
Pa3IUYHBIX BUJIOB Y4€OHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

LIEHHOCTHOT'O OTHOLLIEHUS K UICTOPUYECKOMY U HAYYHOMY HACIEANI0 OT€YECTBEHHON XUMUU;

YBa)XEHHUs K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUM U MPAKTUUYECKOTO MPUIIOKEHUS XUMHUH, OCO3HAHUS
TOT0, YTO JAaHHbIE HAyKH €CTh pPE3yJbTaT AJUTENbHBIX HAOIIOJEHUN, KPOMOTIMBBIX 3IKCHEPUMEHTANIbHBIX
MIOMCKOB, ITIOCTOSIHHOT'O TPYy/J1a YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HaBaTeNIbHBIX MOTHBOB B MOJYYEHUH U TOCIEAYIONIEM aHalu3e HH(POPMAIMU O MEePEJOBbIX
JIOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHOW XUMHHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MTOBEACHHS;

CIOCOOHOCTH OLIEHUBATh CUTYalluH, CBSI3aHHBIE C XMMUYECKMMHU SBICHUSIMU, U IPUHUMATh OCO3HAHHBIE
pelIeHUs, OpPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHHWBATh CBOE TOBEJEHUE U IOCTYNKH CBOMX TOBApHUIIEH € MO3UIMNA HPAaBCTBEHHBIX U
IIPABOBBIX HOPM U C Y4ETOM OCO3HAHUs NOCIEACTBUN MTOCTYIIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHUMaHUS IIEHHOCTEH 370pOBOTO W 0€30MmacHOro o0Opasza >KM3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DPHU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

coOuTroIeHHsI TIpaBUII 0€30MacHOro OOpAIIeHuUs ¢ BEIIECTBAMH B OBITY, TOBCETHEBHOM KHU3HH, B TPYIOBOI
JESTEILHOCTH;

MOHMMAaHHUS IEHHOCTHU MPAaBHJI HHANBUAYAIBHOTO M KOJIJIEKTUBHOTO 0€30IaCHOTO MOBE/ICHUS B CUTYALIUSX,
YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUH M HENPHUATUS BPEIHBIX TNPHUBBIYECK (YIOTPEOJIICHUS alKOroiis, HapKOTHUKOB,
KYpEHHUs);



5) TpyaoBoro BocnuTraHms:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIEeIOBATEIbCKON JIEATEIIBHOCTH, OOIIECTBEHHO
II0JIE3HOM, TBOPUECKOH U IPYIMX BUJAX JESITEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEIIEHUM MPAKTHYECKUX 3aJad COLMAJIbHON HalpaBlIEHHOCTH (B
paMKax CBOEro Kjacca, LIIKOJIbI);

UHTEpeca K MPaKTUIECKOMY U3YyUEHHIO MPO(ecCHii pa3InyHOro poJia, B TOM YKCIIe HA OCHOBE IPUMEHEHUS
IIPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)KCHHUs K TPYLY, JTIOASIM TPyJla U pe3ysbTaTaM TPYAOBOM NeATENbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBMIYaIbHON TpaeKTOpUHM 00pa3oBaHus, Oynyieil npodpeccuu u
peanu3aniy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMMMH,
MHTEPECOB U MOTPeOHOCTEH 001IECTBA;

6) IK0JI0rM4ecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJ1eCO00Pa3HOro OTHOLIEHHUS K IPUPOAE KaK HCTOYHUKY CYILIECTBOBAHUS JKU3HU Ha 3emIie;

NOHMMAaHHUA TJI00aJbHOrO XapakTepa SKOJIOIMYECKUX MpoOJIeM, BIUSHUS dKOHOMHUYECKHUX MPOLIECCOB Ha
COCTOSTHHE MPUPOJIHON U COUUAIIBHOM CPEJIbL;

0CO3HaHMsI HEOOXOJMMOCTH HCII0JIb30BAaHMSI JOCTHKEHUH XUMMHU JUIsl PELIEHUs] BOIPOCOB pallMOHAILHOIO
IIPUPOIONOIIB30BAHUS;

AKTMBHOTO HENPUATUS JEUCTBUHM, IPUHOCAIIMX BpPEX OKPYKAKOIIEW IPUPOJHOM Cpele, YMEHHMs
IPOrHO3MPOBATh  HEOJIArONpHUSATHBIE JKOJOTMYECKHE IOCIEACTBUS  MNPEAIPUHUMAEMBIX JIEHCTBUH H
Ipe0TBpallaTh UX;

HQJIM4YUS PA3BUTOrO SKOJOTMYECKOIO MBIIIIEHHS, JKOJOTMYECKON KYJIbTYpPbI, OIBITA JAEATEIbHOCTU
HKOJIOTMYECKOI HanpaBIE€HHOCTH, YMEHUSI PYKOBOACTBOBATHCA MMHU B IO3HABATEIbHOM, KOMMYHUKATUBHOW U
COLIMAJILHOW MPaKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSITh UJICOJIOTUN XeMOGpoOuu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HayKHM UM OOILIECTBEHHOU
IIPAKTHKH;

NOHMMAaHUA CleUU(UKY XUMUM KaKk HayKd, OCO3HaHUS €€ poid B (POPMHUPOBAHMH PALMOHATIBLHOTO
HAyYHOT'O MBIIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTAaBICHHS 00 OKpPY’KaIoIeM MUPE KaK O €UHCTBE IMPUPOIbI
U 4YeloBeKa, B IMO3HAHWU TPHPOJHBIX 3aKOHOMEPHOCTEH W pelleHuH NpoOJeM COXpaHEeHUs NPHPOIHOTO
paBHOBECHS,

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHHU JJIi COBPEMEHHOW HUBUIIM3ALUHU: B €€ TYMaHHUCTHUUYECKOM
HAIpPaBJIEHHOCTH M BaYKHOW POJIM B CO3/aHWU HOBOM 0a3bl MaTepHalbHOM KYJIBbTYpbI, B PEIIEHUU TTI00aTbHBIX
npo0jeM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, SHEPreTUUECKOM, MUIEBONH W IKOJIOTHYECKOM
0€30MaCHOCTH, B Pa3BUTUM MEAMLUHBI, OOECHEYEHUM YCIOBHH YCIEIIHOrO0 TpyJda U HSKOJIOTHYECKU
KOM(pOPTHOM KU3HU KaXKIOro WieHa OOIIecTBa;

€CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH: TOHUMAaHHUS CYIIHOCTH METO/JOB II03HAHHA, HCIIOJIb3yEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTU HUCIOJIB30BATh MOJIy4YaeMble 3HAHUS Ul aHaiIu3a U OOBSICHEHUS SBICHUN
OKPY’KaIOIIer0 MUpPa W MPOUCXOJAIMIMX B HEM HM3MEHEHHH, yMEHHs JaeiaTb 0OOCHOBAaHHBIC 3aKIIOUEHHs Ha
OCHOBE Hay4YHbIX ()aKTOB M UMEIOIIMXCS TAHHBIX C LIEJIbI0 MOJy4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XUMHYECKHE 3HAHMS JJIs peuieHHs] MpoOjeM B peajbHBIX
KU3HEHHBIX CUTYalUsX;

MHTEpEeca K O3HAHUIO, UCCIIEI0BATEIBCKON JESTENBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K AaKTHBHOMY
HOJy4EHUIO HOBBIX 3HAHUH [0 XMMHUHU B COOTBETCTBHUH C )KU3HEHHBIMH NTOTPEOHOCTSAMU;

UHTEpeca K 0COOEHHOCTSM TpYZAa B PA3IMUHbIX chepax NpoPhecCHOHATHLHOM eI TeTbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI



MertanpeameTrHble pe3ylbTaThl OCBOCHHS MpPOrpaMMbl IO XHMHU Ha YPOBHE CpEIHEro OOIIero
0o0pa3oBaHMs BKIIOYAIOT:

3HAUUMBIC IS (DOPMUPOBAHUS MHPOBO33PCHHS O0YUYAIONINXCS MEKIUCIUILTHHAPHBIC (MEXKIPEIMETHBIC)
oOlIeHayYHbIE TOHSTHS, OTpaXKaloUIUe IIeJIOCTHOCTh HAyYHOM KapTUHBI MHUpa U chneuuduky MeTo0B
MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO, SHEPTUs, SBIICHUE, IPOLIECC, CUCTEMA,
HAy4YHBI (aKT, MPHHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIeIOBaHUE, HAOIIOIEHHE,
U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUe);

yHHUBEpCcalbHble  y4yeOHble  JAeiicTBUS  (IIO3HABaTeNIbHbIE, KOMMYHHUKAaTUBHBIC,  PETYJSTUBHBIC),
obOecnieunBaromue  GopmupoBaHue  (GYHKIHMOHATHHOW TIPaMOTHOCTH M COLUMAIbHOW  KOMIETEHIIMU
00y4Jaromuxcs;

CIIOCOOHOCTh  OOYYAIONIUXCSl HCIONh30BaTh OCBOCHHBIC MEKIUCHUIUIMHAPHBIC, MHPOBO33PEHUYCCKUE
3HAHUS U YHUBEPCAJIbHbIE YueOHbIe TEHCTBUS B IO3HABATENILHOM U COLIMAIbHOM MTPaKTHKE.

MertanpeaMeTHble pe3yNbTaThl OTPAXAIOT OBJIAJIEHUE YHUBEPCAIBbHBIMH yYEOHBIMU IO3HABATEIbHBIMU,
KOMMYHHKATHBHBIMU U PETYJISTUBHBIMH JCHCTBUSIMHU.

Ilo3naBaTenbHbIE YHHBePcAIbHbIE YUueOHbIe 1eiCTBUS

1) 6a3oBbIe JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (JOPMYITUPOBATH U aKTyaJIHM3UPOBATh MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

OTpENENATh NN JeATEIBbHOCTH, 3aJlaBasl IMapaMeTpbl W KPUTEPUH HUX JIOCTHUKEHUS, COOTHOCHUTH
pe3yabTaThl IEATELHOCTHU C TIOCTABJICHHBIMU LIEIISIMU;

UCIIONIb30BAaTh IPU OCBOCHHM 3HAHUW TNPUEMBI JIOTMYECKOTO MBIIIJICHUS: BBIICNIATh XapaKTEpHbIE
NpU3HAKW TOHSATUN W YCTaHABIMBATh WX B3aMMOCBSA3b, HCIOJIB30BAaTh COOTBETCTBYIOLIUE MOHSATHS IS
00BsICHEHUS OTJENIbHBIX (PAKTOB U SIBJICHMIA;

BBIOMPATh OCHOBAHUS U KPUTEPUU I KITACCU(PUKAITUU BEIIECTB U XUMHUYECKUX PEaAKITHi;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKYy U3Yy4aeMbIMU SBJICHUSIMM;

CTPOUTH JIOTUYECKHE pacCyXkJIeHus (MHIYKTUBHBbIC, JACAyKTHBHBIC, 10 AaHAJOTUHU), BBISABIATH
3aKOHOMEPHOCTH U MMPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYITHUPOBATH BBIBOJIBI U 3aKIIOUEHUS;

NPUMEHSATh B TIPOILIECCE TO3HAHUSA WCIOJIb3YyEeMble B XHMHH CHUMBOJMYECKHE (3HAKOBBIE) MOJIEIH,
peoOpa30BhIBATh MOJIEIHHBIC MPECTABICHUS — XUMHUYECKUH 3HAK (CUMBOII) 2JIeMEeHTa, XUuMHu4deckas opmya,
ypaBHEHHE XUMHUYECKOW peaklud — TMPU pEHIeHWH YYeOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHBIE MOJENbHBIE MPEACTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPHU3HAKOB H3Y4aeMbIX
BEIIECTB Y XUMHUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYUYHOI'O [TO3HAHMS BEIIECTB M XUMHUUECKUX PEAKIUM;

dbopMynupoBaTh IeNM M 3a0a4d KCCIEAOBaHHWs, HCIONb30BaTh TOCTABJICHHBIE WU CAMOCTOSITEIHHO
chopmMynupoBaHHBIE BOTIPOCHI B KAU€CTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JIJIsi (POPMUPOBAHUS TUIIOTE3HI TIO
MIPOBEPKE MPABMIHHOCTH BHICKA3bIBAEMBIX CY)KICHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSITENILHOTO ITUTAHUPOBAHUS U MPOBEIEHUS YYEHUYECKHX HKCIEPHUMEHTOB,
COBEpIIICHCTBOBATh YMEHUSI HAOIIOAATh 3a XOJI0OM MPOIEcca, CAMOCTOATEIHHO MPOTHO3UPOBAThH €T0 Pe3yibTar,
dbopmyaupoBaTh O00OOIIEHUST ¥ BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIIEIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUYET O MPOIETIaHHOM padoTe;

NpUOOpeTaTh OMBIT YYEHWYECKOW HCCIEeOBATEIbCKOW U TMPOEKTHOW JCSITeNbHOCTH, MPOSBISATH
CIIOCOOHOCTP W TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEIICHUS MPaKTUYEeCKUX 3aad,
MPUMEHEHHUIO Pa3IMYHbIX METOJOB MO3HAHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B  PA3IMYHBIX HCTOYHWUKAX UWHPoOpManuu (HAYYHO-TIOMYJSIpHAs —JUTepaTypa
XUMHYECKOTO COJIep>KaHus, CIpPaBOYHBIE MMOCoOus, pecypchl WHTepHeTa), aHaIM3UpPOBaTh WH(MOPMAIIUIO
Pa3IUYHBIX BUJIOB U (POPM MpeACTaBICHUS, KPUTUYECKU OLIEHUBATDH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;



dopMynHpoBaTh 3ampockl W MPHUMEHSATh pPa3IMYHBIE METOABI NpPU IOWCKE M OTOOpe WH(pOpMaIUH,
HEOOXOUMO TSI BRITIOMTHEHUS YIeOHBIX 3a/1a4 ONPEIeIEHHOTO THIIA;

NpPHOOpPETaTh OMBIT WCIOIB30BAHUS HH(DOPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHA M Pa3IHYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAJIbHYIO (QopMy mpenctaBieHuss uHGopManuu (cxembl, rpadukH,
JarpamMmbl, TaOJIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYUHBIN SI3bIK B KAYECTBE CPEACTBA MPU padoTe ¢ XUMUUECKOH HH(OpMaLUel: IPUMEHSITh
MEXIpeaMeTHbIe ((U3MYecKue W MaTeMaTH4YeCKHWEe) 3HAaKM M CHUMBOJBI, (opmyibl, abOpeBHATYpHI,
HOMEHKJIATYPY;

UCTIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

KoMMyHUKaTHBHBIE YHHBeEPCcAIbHbIE YUeOHbI€ el CTBHUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/TaeMOI TeMbI B XOJ€ TUAIOTa W/ WU TUCKYCCUH, BRICKAa3bIBATh
uaen, GOpMyJIUPOBATH CBOW NPEIOKCHHSI OTHOCUTEIHHO BHITIOJTHEHHS IIPEITIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH Pe3yJIbTaTOB MO3HABATEILHOMW JIEATEILHOCTH, MOJYYCHHBIX CAMOCTOSTEIBHO
WIA COBMECTHO CO CBEPCTHHUKAMU TIPU BBIMOJIHEHHH XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUICCKON pabOThI 1O
WCCJICIOBAHUIO CBOKCTB M3y4aeMBbIX BEIICCTB, pealn3alii YIeOHOT0 MPOEKTa, U POPMYIHPOBATH BBIBOIBI TIO
pe3ysbTataM TPOBEACHHBIX HCCIICIOBAHUN ITyTEM COTJIACOBAHMS IO3HMIMKA B XOJE OOCYXKICHUS W OoOMEHa
MHCHHUSIMHU.

Pery1siTUBHBIE yHHBepcaabHble y4eOHbIe AeiicTBUA:

CaMOCTOSITENILHO TJIAHUPOBAThH U OCYILECTBIIATH CBOIO MO3HABATEIbHYIO JIEATEIbHOCTD, ONpeess e€ Henu
U 3aJlauM, KOHTPOJIUPOBATh U MO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh MpeJiaraeMblil alrOpUTM JEHCTBHIA
MpU BBITIOJIHEHUH Y4YEOHBIX M HCCIIEIOBATEIbCKUX 3ajad, BeIOMpaTh HauOosiee >(PGEeKTHUBHBIN Crmoco0 HxX
petIeHus ¢ y4ETOM MOTyYeHHs] HOBBIX 3HAHUH O BEIIECTBAX M XUMHUYECKHX PEaKIUsIX;

OCYIIECTBIISATH CAMOKOHTPOJIb JI€ATEIHHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

MNPEIMETHBIE PE3YJIBTATHBI

[TpeameTrHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI [0 XUMHUH Ha YIIyOJIEHHOM YpOBHE Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs BKIIOYAIOT creuuduyeckue A ydyeOHOro mpenMera «XHUMHs» HaydyHble 3HAHMUS,
YMEHHMSI M CIIOCOOBI JEHCTBHI MO0 OCBOEHMIO, HHTEPIPETALMU U MTPEOOPa30BAHUIO 3HAHUH, BUABI JESATEIIbHOCTH
[0 TOJYYEHUI0 HOBOTO 3HAHUS W IMPUMEHEHHIO 3HAHUM B Pa3IMUHBIX YYEOHBIX CHUTYyallUsiX, a TaKkKe B
peabHbIX KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ XMMHUeH. B mporpamMme mo XxuMuu npeaMeTHbIe pe3yinbTaThl
IPEJICTaBJICHbI 110 TOAaM U3yUYEeHHUSI.

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckasi XUMHs OTPaKatoT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUN: O MECTE U 3HAUCHUU OPTaHUYECKONH XMMHH B CHCTEME €CTECTBEHHBIX
HayK U €€ poju B 00ECMEYEHUN YCTOMYMBOTO PA3BUTHS YEIIOBEYECTBA B PEIICHUH MPOOIEM DKOJIOTHYECKOM,
SHEPTeTUYECKOM M THUIICBOW OE€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX MAaTE€pUajOB, HOBBIX
UCTOYHUKOB DJHEPrHMHM, B OOECHEUYEHHWU PAlMOHAIBHOTO TMPUPOJOINONB30BaHUS, B (HOPMUPOBAHHUH
MHUPOBO33PEHUS U OOIIEeH KYIbTYphl YeJOBEKa, a TAKKE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3/I0POBBIO U IPUPOJHON CpELE;

BJIAJICHUE CHUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOLIME IOHATUSA —
XUMHUYCCKHI 3JIEMECHT, aTOM, SJIPO U JICKTPOHHAs 000JI04Ka aToma, S-, P-, d-aToMHbBIC OpOUTAIH, OCHOBHOE U
BO30YXKIAEHHOE COCTOSIHUS aroma, THOpHAM3aiysi aTOMHBIX OpOWTaneil, WOH, MOJEKyJa, BaJeHTHOCTH,
3EKTPOOTPHUIIATENEHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas CBsI3b, MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN 00BEM,
VIJIepOAHBIN  cKeneT, (yHKIMOHANbHAS TpyIIa, pagukai, CTPYKTypHble GopMynbl (pa3BEpHYTHIE,
COKpalI€HHbIE, CKEJIETHbIE), U30MEpPHUsl CTPYKTYypHAas M MPOCTPAHCTBEHHAs (T€OMETpUYecKas, ONTHUYECKas),
M30MEPBI, TOMOJIOTUYECKUN PsAZl, TOMOJIOTH, YIJIE€BOJOPOAbI, KUCIOPOA- M a30TCOJAEpIKAIIUE OpPraHuYECKue



COEIMHEHUs,, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMS; TEOPUHU, 3aKOHBI
(mepuoanyeckuii 3axon JI. . MenzaeneeBa, Teopusi CTpOEHUS OpraHnueckux Bemiects A. M. bytneposa, 3akoH
COXpaHEHMsI MacChl BEILIECTB, 3aKOH COXPAHEHMs] M IPEBPALICHMS] DHEPIMM IPU XUMHUYECKHX PpEaKLHUsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHUHM, MUPOBO33PEHUECKUE 3HAHUS, JIeKaIllUe B OCHOBE IOHUMAaHUS
OPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; MPEICTaBICHUS O MEXaHM3MaxX XUMHUYECKUX peakLuil,
TEPMOJMHAMHYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSAX MX NPOTEKaHWs, O B3aUMHOM BIIUSHHUU aTOMOB U
TpyNIl aTOMOB B MOJIEKylax (MHIYKTUBHBIM U Me3oMmepHbId 3¢ dektsr, opuentantsl | u Il poxa);
(akTOJIOrMUECKUE CBEJECHUS O CBOMCTBAX, COCTaBe, MOJYYEHHU M O€30MaCHOM HCIOJIb30BAHUM BAXKHEUIIMX
OpPraHMYECKHUX BEIIECTB B OBITY M NPAKTHYECKOM [AEATENIbHOCTH 4YeJIOBEKa, OOLIMX Hay4HbIX MPHHLMIAX
XUMHUYECKOT0 TIPOU3BOJICTBA (HAa MPUMEpE MPOM3BOJICTBA METAHOJA, IEpepadOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHMU: BBISBIATH XapaKTEpPHbIE TNPU3HAKKA MOHATUH, YCTaHABIMBATh UX
B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOUIME IOHSATHUS INPH OINUCAHMM COCTaBa, CTPOEHUS U CBOMCTB
OpPraHUYECKUX COEeTUHEHUH;

c(OpMHUPOBAHHOCTh YMEHUI:

UCII0JIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKpAILEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEILECTB;

COCTaBJIATh YPAaBHEHHUS XMUMMYECKMX peakUUi M pacKpbplBaTh MX CYLIIHOCTb: OKHUCIIUTEIbHO-
BOCCTAHOBUTENIbHBIX pEaKUUN IOCPEACTBOM COCTaBJIEHHUS 3JIEKTPOHHOIO OajlaHCa 3TUX PpEeaKLUUl, peaxiui
MOHHOT0 0OMEHa MYTEM COCTaBJICHUSI UX MOJIHBIX U COKPAILIEHHBIX HOHHBIX YpaBHEHUII;

U3rOTaBJIMBAaTh MOJIENIM MOJIEKYJl OPraHWYECKMX BEIIECTB Uil WJUIIOCTPALMU HMX XUMHUYECKOIo U
IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABIMBATh PUHAUIEKHOCTh U3yYEHHBIX OPraHMYECKHUX BEUIECTB IO UX
COCTaBy M CTPOCHMIO K OINpeAeNéHHOMY KJacCy/Tpylie COeAWHEHWH, JaBaTh MM Ha3BaHUSA IO
cuctremarnueckor Homenknarype (IUPAC) wu mnpuBOauTh TpHUBHAIbHBIE Ha3BaHWUS IS OTIEJIbHBIX
IpeJCTaBUTENIe OpPraHUYECKUX BEIIECTB (ITHJIEH, alleTHIIEH, TONYOJ, TJIMLEPHUH, STUJICHIVIUKONb, (EeHOI,
dopmanbaeru, aueTaubAerusl, aleToH, MypaBbUHas KHCIOTa, YKCYCHas KHCJIOTa, CTEapUHOBas, OJIEMHOBAS,
NaJIbMUTUHOBAS. KHUCIOTHI, TJUIUH, aJlaHUH, MalibT0o3a, (PYKTO3a, aHWIMH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTHPOJI U ApYyTue);

c(OPMHPOBAHHOCTh yMEHHS ONPEAETATb BHJ XUMHMUYECKOW CBSI3M B OPraHMYECKHMX COEAMHEHUSIX
(KOBaJIGHTHasi U MOHHAs CBA3b, G- U T-CBSA3b, BOJIOPOIHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI NMPUMEHSTH IOJOKEHUS TEOpUU CTPOEHHUs OpraHmyeckux BemiectB A. M.
Bbytneposa 1u1st 00bsCHEHNS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH XapakTepU30BaTh COCTaB, CTPOEHHUE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA
TUIIUYHBIX MPEJCTABUTENECH PA3IMUHBIX KJIACCOB OPraHUUYECKUX BELIECTB: AJIKAHOB, IUKJIOAJIKAHOB, JIKEHOB,
aJIKaIN€HOB, aJKWHOB, apOMaTHYECKHUX YIJIEBOJOPOJOB, CIUPTOB, albJAECTHA0B, KETOHOB, KAPOOHOBBIX KHUCIIOT,
MPOCTBIX U CIOKHBIX 3(UPOB, KUPOB, HITPOCOESAUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIIIEBOJ0B (MOHO-,
JIM- U TIOJIMCaxapuOB), HIUTFOCTPHUPOBATh FEHETUYECKYIO CBSI3b MEXK/ly HUMU YPAaBHEHUSMHU COOTBETCTBYIOIUX
XUMHUYECKHX PEaKIUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYIT;

cOpPMUPOBAHHOCTh YMEHHSI TMOATBEPXKJaTh Ha KOHKPETHBIX MpHUMEpax XapakTep 3aBUCHMOCTHU
PEaKUMOHHON CIOCOOHOCTH OpraHMYECKHX COEJUHEHHM OT KpaTHOCTH M THUIAa KOBaJEHTHOH CBS3U (G- U T-
CBSI31), B3aMMHOTO BIUSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHHUKH YTIICBOJOPOJHOTO CBHIPbs (HE(Th, MPUPOIHBIH
ras, yroJyb), CIocoObI €ro mepepadoTKH U MPAKTUUECKOe TPUMEHEHNE TTPOTYKTOB MepepadOTKH;

C(OPMHUPOBAHHOCTb BJIAJCHHUSI CHUCTEMON 3HaHMH O €CTECTBEHHO-HAy4YHbIX MeETOJaxX IIO3HAHUS —
HaOJI0ICHUH, U3MEPEHHH, MOJICTTMPOBAHUH, SKCIIEPUMEHTE (pEalbHOM U MBICICHHOM) M YMEHHsS NPHUMEHSTh
3TH 3HAHMUS,



c(OpMHUPOBAHHOCTh YMEHHUSI MPUMEHATH OCHOBHBIE OMEPAIlMU MBICIUTENBHON AESITeNbHOCTH — aHaJIU3 U
CUHTE3, CpaBHEHHE, OO0OOIICHHEe, CHUCTEMATH3aIUIO, BBISIBICHHE NPUYUHHO-CICACTBEHHBIX CBSI3ed — IS
M3YYEHHS CBOKMCTB BEILIECTB U XUMUUYECKUX PEAKLIMIL;

c(OpMUPOBAHHOCTh YMEHHUMN: BBISBIATH B3aUMOCBS3b XHUMHUYECKHMX 3HAHUM C TOHATUSIMU U
MPEJICTABICHUSIMHA JIPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUisi 00Jiee OCO3HAHHOTO MOHMMAHUS CYIIHOCTH
MaTepUaIbHOTO €AMHCTBA MUPA, HCIOIH30BATh CUCTEMHBIC 3HAHUS 110 OPraHUYECKOW XUMHUU JIJIsi OOBSICHEHUS
Y MIPOTHO3UPOBAHMS SIBJICHUH, UMEIOLIUX €CTECTBEHHO-HAYYHYIO [IPUPOAY;

c(OpPMHUPOBAHHOCTh yYMEHMI: MPOBOJUTH pacu€Thl MO XUMHUYECKHMM (OopMyllaM U ypaBHEHHUSIM
XUMHUYECKHX PeaKluil ¢ UCIOIb30BaHUEM (U3NYECKUX BEIMUYUH (Macca, 00bEM Ia30B, KOJIMYECTBO BEILIECTBA),
XapaKTePU3YIONIMX BEIIECTBA ¢ KOJIMYECTBEHHOW CTOPOHBI: PaCUYETHI MO0 HAXOXKICHUIO XUMHUYECKON (OPMYIIBI
BEILIECTBA MO M3BECTHBIM MAaCCOBBIM JOJISIM XHMHYECKHX 3JIEMEHTOB, MPOAYKTAM CrOPAHUs, IUIOTHOCTH
ra3o00pa3HbIX BEIECTB;

c(OpPMHUPOBAHHOCTh YMEHHI: IPOrHO3UPOBATh, AHATTU3UPOBATh M OLICHUBATH C MO3UIUN SKOJIOTHYECKOI
0€30MacHOCTH  TOCJEACTBUS OBITOBOM U TMPOW3BOJCTBEHHOM JIEATEILHOCTH YEJIOBEKa, CBS3aHHOM C
nepepadoTKOM BEIECTB, UCIOIL30BaTh MOJIYYCHHBIC 3HAHUS IS TIPUHATHUS TPAMOTHBIX PEIICHUN MpoOsieM B
CUTYalUsX, CBI3aHHBIX C XUMHUEH;

c(OpPMUPOBAHHOCTh YMEHHUI: CAaMOCTOSTENbHO IUJIAHHUPOBATh M MPOBOAUTH XUMHYECKHH SKCIEPUMEHT
(monmyueHue ¥ U3y4eHHe CBOMCTB OPTaHMYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIIMHU YTIIEBOJAOPOI0B PA3IMUHbIX
KJIACCOB M KHUCJOPOJCOAEPKAIIMX OPraHUYECKUX BEIIECTB, PEIICHUE JKCIEPUMEHTAIBHBIX 3aJad 110
pacro3HaBaHUIO OPTAaHUYECKUX BEILECTB) ¢ COOMIOIEHUEM MPaBUi O0€30MacCHOTO OOpaIeHHs ¢ BEIIECTBAMH U
nabopaTopHbIM 000pyAOBaHHEM, (OPMYITUPOBATH II€NIb MCCIEAOBAHUSA, MPEACTABIATh B Pa3IU4HON (opme
pe3yJIbTaThl 3KCIIEPUMEHTA, aHAJIM3UPOBATH U OLEHUBATh UX JOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coOirofaTh MpaBuiIa SKOJOTHYECKH IIeIECO00pPa3HOro MOBENEHUs B OBITY M TPYIOBOM NEATEIBHOCTH B
LEAX COXPAaHEHHUsI CBOEro 3J0pOBbS, OKPYXKAOIIEH NPUPOJHOW Cpenbl U JTOCTMIKEHHS €€ YCTOMYMBOIO
pa3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHUYECKOrO JEHCTBUS HA >KUBBIE OPraHU3MbI ONPEIEIEHHBIX OPraHUYECKHUX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

aHAIM3UPOBATH 11€7I€CO00PA3HOCTh MPUMEHEHUS OPTAaHUYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C
TOYKH 3PEHHUSI COOTHOLLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATH IICJICHANPABICHHBIH MOUCK XWMHUYECKOW HWH(GOpPMAIMU B
pa3IMYHBIX MCTOYHMKAX (HaydyHas M ydeOHO-HayuyHas JIMTEparypa, CpPEeACTBa MaccoBOM HH(Opmanuu,
WNHTepHer u apyrue), KpUTHYECKH AaHAU3UPOBATh XUMHYECKYI0 HWH(MOpMaluioo, mnepepadbareiBaTh €€ u
UCIIONIb30BaTh B COOTBETCTBHHU C MTOCTABIEHHOW y4eOHOM 3a/1adeid.

11 KUIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUS Kypca «O0I1as 1 HeopraHudecKasi XUMHUs OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEJCTABICHUI: O MaTepUAIbHOM E€IUHCTBE MHUpPA, 3aKOHOMEPHOCTSAX U
MO3HABAEMOCTH SIBJIEHUH MPHUPOJIbI, O MECTE U 3HAYEHUU XMMHUU B CUCTEME €CTECTBEHHBIX HAayK U €€ poJid B
00€ecTeueH YCTOWMYHMBOTO PA3BUTHUS, B PEHIEHUU MPOOJEM IKOJOTHYECKON, IHEPreTUYECKONW W MHUIIEBOM
0€30macHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IaHUM HOBBIX MATE€pPUAJIOB, HOBBIX HCTOYHHUKOB JHEPTHHU, B
o0ecrevYeHny PalMoOHAIBHOTO MPUPOJIONOIH30BaHMS, B (DOPMHUPOBAHHH MHUPOBO33PEHHUSI U OOIIEH KYIbTYpHI
YeNI0BEeKa, a TAKXKE IKOJIOTMUECKA 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U TIPUPOJIHON cperie;

BJIAJICHUE CHUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOLIME IOHATUSA —
XMMHYCCKHI DIIEMEHT, aTOM, PO aroMa, H30TOMNbI, JCKTPOHHas 000JoYka aroma, S-, P-, d-aTOMHBIE
OopOUTANI, OCHOBHOE M BO30YXIEHHOE COCTOSIHHSI aTOMa, THOPHUIN3AIHS AaTOMHBIX OpOUTallell, MOH, MOJIEKYIIa,
BaJICHTHOCTh, AJIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKas CBSI3b (KOBaJCHTHas, MOHHAas,
MeTaJlJIMYecKasi, BOJOPOAHAs), KpHUCTaJUIMYecKass pelIéTka, XUMHUYEecKash peaklus, pacTBOp, SJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, JJIEKTPOJIUTHYECKAs] [UCCOLMAIMsA, CTEINEHb JIUCCOLMAIlMM, BOJOPOJHBIN IOKa3areb,



OKHCIIUTEb, BOCCTAHOBUTENb, TEIUIOBOW 3((EKT XMMUYECKOH peakluu, CKOPOCTbh XMMHUYECKOH peakluy,
XMMHUYECKOE PaBHOBECHE; TEOPHUHM U 3aKOHBI (TEOPHUS AIIEKTPOJIUTUYECKOW AUCCOLMALMU, MEPUOIUYECKUM
3akoH JI.11. MenneneeBa, 3aKOH COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHECHUS U NIPEBPALLCHUS YHEPTUU IIPU
XMMHUYECKHX PEAKLUAX, 3aKOH IOCTOSHCTBA COCTaBa BEIECTB, 3aKOH JECHCTBYIOIMX Macc), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH A3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHMS, JIEXKAILME B OCHOBE ITOHUMAaHWs IIPUYUHHOCTU U
CUCTEMHOCTH XUMUYECKHUX SIBJICHUI; COBPEMEHHBIE IIPEJICTABICHUSI O CTPOCHUH BEILLIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJISIDHOM W HAJIMOJIEKYJSIPHOM YpPOBHSX; IPEACTAaBICHUS O MEXaHM3MaX XHMHUYECKUX PEaKIUil,
TEPMOJUHAMMYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSX HX IPOTEKAHMs, O XUMHYECKOM paBHOBECUH,
pacTBOpax M JUCHEPCHBIX CUCTeMax; (DaKTOJOTMYECKUE CBEJCHMS O CBOMCTBAX, COCTaBe, IOJIYYEHUU U
0€3011aCHOM HCIOJIb30BAHUN BAXKHEUIINX HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTUYECKOH JEsTeIbHOCTU
YeJoBeKa, OOIIMX HayYHBIX MPHUHLIUIIAX XUMHUYECKOTO ITPOU3BOICTBA;

COPMHPOBAHHOCTh YMEHMH: BBIABJISATH XapaKTE€pHbIE IMPU3HAKA [OHATUH, YCTaHABIUBATh UX
B3alMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOLIUE IOHATHS IPU ONMCAHUU HEOPraHUYECKHX BEILIECTB M HX
IIPEBPAILCHU;

c(OpMUPOBAHHOCTh YMEHHUSI UCIIOJb30BaTh XUMUYECKYIO CUMBOJIMKY /ISl COCTaBICHUSI (POPMYJI BEIIECTB
U ypaBHEHUI XMMHYECKUX peakiui, cucrematudeckyto HomeHknaTypy (IUPAC) u TpuBmanbHble Ha3BaHUS
OTJIEJIbHBIX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHS ONPEIENIATh BAICHTHOCTh U CTENEHb OKUCIEHMSI XMMHUYECKHUX 3JIEMEHTOB B
COCIMHEHUSAX, BHUJ XUMHUYECKOM CBS3W (KOBAJIEHTHAs, HWOHHAs, METAJJIMYECKasl, BOJOPOJHAs), THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTh CBOWCTB BEILECTB OT BHJA XUMHUYECKOW CBSA3M U
TUNA KPHUCTAUIMYECKOW pemeéTkd, OOMEHHBIi ¥ JOHOPHO-aKIENTOPHBIM MEXaHW3MBI 00pa30BaHUS
KOBAJICHTHOM CBSI3U,

c(OPMHPOBAHHOCTh YMEHUH: KJIacCU(UIMPOBATH: HEOPraHMYECKHWEe BeIIeCTBa 10 HUX COCTaBy,
XMMHUYECKHE PEAKIMU MO Pa3IMYHbIM IpH3HaKaM (YUCIY M COCTaBYy pEarupyrolux BEIIECTB, TEIIOBOMY
3¢ ¢exTy peakiu, U3MEHEHUIO CTENeHEeH OKUCIIEHHUS 3JIEMEHTOB, OOpaTUMOCTH, y4YacTHUIO KaTajau3aTopa H
JPYTHE); CaMOCTOSTEIbHO BHIOMpATh OCHOBAHMS M KPUTEPUH Ul KiIacCH(UKAMM H3y4aeMbIX BEIIECTB U
XAMHYECKUX PEAKIIUN;

c(OPMHPOBAHHOCTh YMEHHsI pPacKpbIBaTh CMbICH mepuoauueckoro 3akoHa JI. WM. MenneneeBa u
JIEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, 00BSICHUTEIbHYIO U IPOTHOCTUYECKYIO (DYHKIINH;

c(OpPMUPOBAHHOCTh YMEHUH: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHHE ATOMOB U HMOHOB XMMHUYECKHUX
3JIEMEHTOB NEPBOro—4eTBEPTOro nepuoaos llepuoanyeckoi cucremel .M. Menaeneesa, ucnosib3yst MOHATHS
«QHEPreTHYECKUEe YPOBHHY», «IHEPreTHYECKHE IOJYPOBHU», «S-, P-, O-aTOMHBIE OpOMTanmM», «OCHOBHOE M
BO30Y)XJIEHHOE DSHEPreTHYECKHE COCTOSIHHS aTOMay; OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHs CBOMICTB
XMMHYECKUX DJIEMEHTOB W HMX COCIUHEHWW mo mnepuonam u rpynmam [lepuonmueckoit cucremsr J[. .
MemnzeneeBa, BaJIEGHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHMSI X 3JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB
pa3jMuYHBIX KJIAaccoB, IIOATBEPKIATh CYIIECTBOBAHME TIE€HETHUYECKOM CBSI3M MEXIY HEOPraHM4eCKUMHU
BEIIECTBAMH C TOMOUIbIO YPaBHEHUIH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIL;

c(OpPMUPOBAHHOCTh YMEHMSI PACKPBIBaTh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIui
IOCPEJICTBOM COCTaBJICHHUS DJIEKTPOHHOTO OajaHca STHUX peakIHif; peakuuid HOHHOrO OOMEHa IyTEéM
COCTABJICHMS HUX I[IOJHBIX UM COKPAIUEHHBIX MOHHBIX YPaBHEHUW; peakUUi THUIPOIU3a; PpeaKkiui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe THAPOKCOKOMIIEKCOB IIMHKA U ATFOMUHUS ),

Cc(OPMHUPOBAHHOCTb YMEHUS O0BACHATh 3aKOHOMEPHOCTH MPOTEKAHUs XUMHUECKUX PeaKUi ¢ y4ETOM UX
PHEPreTHUUECKUX XAPAaKTEPUCTHUK, XapaKTep M3MEHEHUs CKOPOCTH XMMHUYECKOW pEeaklUUy B 3aBHCHUMOCTH OT
pa3uyHbIX (DAKTOPOB, a TaKKe XapakTep CMELICHHS XHUMHUYECKOrO DPaBHOBECHS MOJ BIMSHUEM BHEUIHHUX
BozneicTBuil (mpuunu Jle [llatense);



cOpPMUPOBAHHOCTh ~yYMEHHS  XapaKTepU30BaTh XUMHYECKHE peakluu, JIeKallue B  OCHOBE
MPOMBINIJICHHOTO TOJTYYeHHs] CEPHOM KHUCIOTHI, aMMHaka, oOINhe HaydHbIe MPUHIUIB XUMHUYECKUX
MIPOM3BOJICTB; 1EIeCO00pPa3HOCTh MPUMEHEHUS] HEOPTaHMUYECKUX BEIIECTB B MPOMBINIICHHOCTH U B OBITY C
TOYKH 3PEHHUS COOTHOLLIEHUS PUCK-TIOJb3A;

c(OpMUPOBAHHOCTH BJAJICHUSI CUCTEMOW 3HAHMN O METOJaxX HAay4YHOTO MO3HAHUS SIBJICHHUM MPUPOIBI —
HaAOJIIO/ICHUE, W3MEpPEHUE, MOJICIHPOBAHUE, IKCICPUMEHT (PEaNbHBIA W MBICICHHBIN), HUCIOIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, YMEHHUS MPUMEHATb 3TH 3HAHUS MPU HKCIEPUMEHTAIHLHOM HCCIEIOBAaHUU BEIIECTB U
JUIsL OOBSICHEHUSI XUMHUYECKHX SIBJICHHH, UMEIOIIUX MECTO B MPUPO/JIE, MPAKTUYECKOM 1eATEIHbHOCTH YeJI0BeKa U
B [IOBCEITHEBHOMW KU3HM;

c()OPMUPOBAHHOCTh YMEHHS BBISBISTh B3aUMOCBSI3b XMMHUYECKUX 3HAHUW C TIOHATHAMH U
NPEICTAaBICHUSMHA JIDYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB Ui 0ojiee OCO3HAHHOTO IMOHUMAHHS
MaTepHalIbHOIO €IMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUS MPOBOJIUTH PACUETHI: C UCIIOIH30BAHUEM MOHATUN «MaccoBasi JOJISl BEIECTBA
B PAacTBOpE» U «MOJISIpHAs KOHIIEHTPAIUsA»; MAacChl BEIIECTBA WM 00BEMA raza Mo M3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM 00BEMY OJHOTO M3 yYacCTBYIOIIMX B PEAKIIMH BEUIECTB; TEIUIOBOTO d(h(deKTa peakuuu;
3HAQUYEHHUs] BOJIOPOJHOTO IOKa3aTelsl pacTBOPOB KHUCJIOT W ILIEJIOYEH C M3BECTHOW CTENEHBIO JUCCOLMAIUY;
Macchl (00bEMa, KOMMYECTBA BEUIECTBA) MPOAYKTa PEAKIUU, €CIM OJHO M3 MCXOIHBIX BEIIECTB JaHO B BHJE
pacTBopa ¢ OornpeAesIéHHON MacCOBOM JI0JIEH pacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH);
JIOJTM BBIXOJ1a IPOAYKTA PEAKIIUU; OOBEMHBIX OTHOIICHHH ra30B;

c(OpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSTENbHO IUJIAHUPOBATh M MPOBOJUTH XUMHUYECKHH SKCIIEPUMEHT
(mpoBeneHUEe peakiuii HOHHOTO 00OMEeHa, MOATBEPKIACHHE KaueCTBEHHOTO COCTaBa HEOPraHMUYECKUX BEIIECTB,
oTpesieNieHUue CPeJlbl PACTBOPOB BEIECTB C TIOMOIIBIO HHANKATOPOB, M3yUEHUE BIUSHUS Pa3IMYHBIX (DAaKTOPOB
Ha CKOpPOCTh XHUMHYECKOW pEaKklMu, pEIICHHE OKCIEPUMEHTAIBHBIX 3a7ad 1o Temam «MeTtamisy u
«Hemerannel») ¢ coOmroeHHeM MpaBUil 0e30MacHOTO oOpalleHuss ¢ BeleCTBaMH M J1a0OpaTOPHBIM
ob0opynoBanueM, (HopMynHpoBaTh LEdb HCCIECIOBaHUS, MPEICTaBISATh B Pa3NUYHON (GopMmMe pe3ylnbTaThl
SKCHEPUMEHTA, aHAJIM3UPOBATh U OIIEHUBATh UX JOCTOBEPHOCT;

c(hOopMUPOBAHHOCTh YMEHHMI: COOIIOATh MpaBUjIa MOJb30BaHUS XUMHUYECKON MOCY0N U J1a0OpaTOPHBIM
o0opyoBaHrEeM, 0OpaIeHUs C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIIUSMU T10 BHITIOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKHUX OMBITOB, YKOJIOTMUYECKU IIeIECO00Pa3HOTo MOBEJCHHS B OBITY U TPYAOBOM AEATEIHHOCTH B LIETISIX
COXPAHEHHUs CBOETO 3/I0POBbsI, OKPYXKAIOLIEH MPUPOJHON Cpelbl U JOCTHXKEHHS €€ yCTOMYMBOIO pPa3BUTHUS,
OCO3HABaTh OIMACHOCTh TOKCHYECKOTO JCHCTBUSA Ha >KUBBIE OpPraHU3MBI OMPEAENEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(OpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IIeJICHANPABIECHHBIM TMOUCK XMMHYECKON WHMOpManuu B
pa3MYHBIX MCTOYHHMKAX (HayyHas M ydeOHO-HAy4yHas JUTepaTypa, CpeICTBa MacCOBOW WH(pOpMaIuy,
NHTepHeT W Apyrue), KpUTHUYECKH AaHAIM3UPOBATh XUMHUYECKYI0 HH(OpManuio, mepepadaTeiBaTh €€ U
WCITOJIH30BaTh B COOTBETCTBUU C TTOCTABICHHOW y4eOHOM 3a/1auei.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoanuecTBo yacoB

102

N HaunmenoBanue pa3saesio e orpa JIEKTPOHHbIC
HMCHOBAHH JIOB U TEM IPOrpaMmMmbl
w/n pasn porp Bcero :,(::OTTT:MHLW Mpaxrueckue (uudposbie) odpazoBaTe/ibHbIE
paboTel pecypchl
Pa3nen 1. TeopeTnyeckue 0CHOBBI OPraHNYeCKOH XMMHH
1.1 [ToBTOpenue 3
12 [Ipenmer opranmueckoit Xumuu. TeopHst CTPOCHUS OPTraHUIECKUX 5 1
' coenunennii A. M. Bytneposa
Uroro no pasgemny 8
Paznea 2. YriaeBoaopoasl
21 IIpenenbHbIe yIIeBOIOPOAbl — aJIKaHBI, [IMKJIOATKAHBI 5
2.2 HemnpenenbHbie yriieBogOpOAbL: aIKEHBI, aJTKaIUCHBI, aTKUHbI 14 1
2.3 ApomMaTtuieckue yrieBoJopo/Ib! (apeHsl) 8
24 [TpupoaHbIe UCTOYHKKH YTIIEBOJOPOIOB U HX MepepadoTKa
2.5 I"anoreHnpou3BOIHBIC YTIIEBOAOPOIOB 4 1
Hroro mo pasaeiy 35
Paznen 3. Kucioponcoaep:kauue opranndeckue coeIuHeHUsI
3.1 Cruptel. @eHon 11 1
39 KapOoHuIbHbIC COSTMHEHMS: albACTHIbI U KeTOHBI. KapOoHOBbBIE 21 1
' KucoThl. CroxHbie 3Qupsl. JKupsl
3.3 Yriaesoasl 9 1
HUroro mo paznemy 41
Pasnen 4. A3oTcoaep:kainye opraHu4ecKue coenHeHust
4.1 AmuHBI. AMUHOKHCIOTHL. benku 12 1 2 ‘
Hroro mo pazneny 12
Pa3nen 5. BoicokoMoJieKyJIsipHbIe COeANHEHNUS
51 BricokoMounekynsipHbIe COETUHEHNS 6 ‘ 1 ‘
Uroro no pasgeny 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 4 6




11 KJTACC

KoanuecTBo 4acoB

DJ1eKTPOHHBIE
Ne Mpakr
HaumeHoBaHMe pa3aesioB U TeM NPOTrPAMMbI KounTpoibHbie (undposbie)
n/n Bcero H4ecKmne
padoTsI o0pa3oBaTeJibHBIE Pecypchl
padoThI
Pa3nen 1. TeopeTnyeckne 0CHOBBI XUMHUH
11 Crpoenue aroma. [lepuoanueckuii 3akon u [lepuognueckas 9
' cucTteMa xuMuaeckux 3nmemeHnToB 1. 1. MenneneeBa
1.2 Crpoenmne BemecTBa. MHOTOoOpasne BEMIECTB 11
1.3 XuMHAYECKUE PEeaKIiH 19 3
HUroro mo paznemy 39
Pasnen 2. Heopranuyeckasi XuMust
2.1 Hemeranmst 31
2.2 Mertamibt 23 2
Hroro mo pasneny 54
Paznen 3. Xumus 4 sKU3Hb
3.1 ‘ MeToap!l TO3HAHUS B XUMHAHU. XUMHUS U )KU3HD 9
HUroro mo paznemy 9
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 4 8

102




IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoan
HbIE
padoThI

IIpakTn
yecKHe
padoThI

JlaTa
u3ydeH
A

DJIeKTPOH
HbIE
undposbie
o6pa3oBar
eJIbHbIe

pecypest

JlomoJHUTEIBLH
ast
undopmanus
(Touxa Pocra)

ITepunonnueckuii 3akoH u nepuonnueckas cucrema J[.11. Menneneesa.
Crpoenue aToma.

IIpenMeT 1 3HaUuE€HUE OPTAaHUYECKON XUMHUHU, IPEJCTABIEHUE O
MHOT000pa3uy OPraHUYECKUX COCTUHEHUN. DJIIEKTPOHHOE CTPOSHUE aTOMa
yriaepojaa (OCHOBHOE M BO30YKIAEHHOE COCTOSIHUSA ). BaeHTHBIC BO3MOKHOCTH
aToMa yriepoja

Xumudeckas CBsI3b B OPTaHUYECKHUX COSAMHEHUAX. MeXaHu3MBI
00pa3oBaHHs KOBAJICHTHOU CBSI3H, CIIOCOOBI pa3pbiBa CBs3ei

Teopust crpoenust opranndeckux coequuenuit A. M. bytieposa. Bums
W30MEpPUH: CTPYKTYPHAS, TPOCTPAHCTBEHHAS. DIEKTPOHHBIE (D (PEKTHI B
MOJIEKYJIaX OPTraHUYECKUX COCTUHEHHUI

IMpencraBienue o KIaccu(UKAIUK U CHCTEMAaTHYECKasi HOMEHKIIATypa
(IUPAC) opranudecKux BEIIECTB

Knaccudukanus peakiiuii B OpraHMueCKON XUMHH

OKHCIUTETHHO-BOCCTAHOBUTENBHbIE PEAKI[UH B OPTaHUYECKON XUMHH

Cucrematuzaiys U 0000IEHUE 3HAHUM 110 TEME

O© 00 N O

Kontponbhas pa6ora Nel

[ I N =

11

AJKaHBI: TOMOJIOTHYECKHH psijI, 001mas popMyia, HOMEHKIIATYpa U
M30MEepHsL, IEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ
®dusnyeckre 1 XUMHYECKUE CBOMCTBA aJKaHOB

HaXO)K,Z[eHI/Ie AJIKaHOB B IIPUPOJC. CriocoObl MOJIY4YCHUA U IPUMCHCHUC
aJIKaHOB

12

13

[uxnoankansl: o0mas Gopmyiia, HOMEHKIATYpa U U30MEPHS,
0COOEHHOCTH CTPOEHHS 1 XUMHUYECKHX CBOMCTB, CIIOCOOBI MOTY4YEHUS U
MpUMEHEHNE

Pemenne pacu€THBIX 3a7a4 Ha ONpeeIeHNe MOJICKYIIPHONH (HOPMYIIbI




OPTaHMYECKOTO BEUIECTBA M0 MACCOBBIM JIOJISIM ATOMOB 3JIEMEHTOB, BXOISIIIIX
B ero coctas. CucreMaTn3anus 1 0000IIEHNE 3HAHUN 10 TEME

AJIKEHBI: TOMOJIOTHYECKHA psizt, 00mmas hopMyiia, HOMEHKIIATYpa,

14 3JIEKTPOHHOE ¥ ITPOCTPAHCTBEHHOE CTPOCHKE MOJIeKy. CTpyKTypHAs ! IIHC- 1
TPaHC-U30MEPHsI ATKEHOB

15 dusnyeckre 1 XMMUYECKUE CBOMcTBa ankeHoB. [IpaBuio MapkoBHUKOBA

16 CriocoObI MOJTy4eHUs ¥ TPUMEHEHHE aIKEHOB

17 [Ipaktuueckas padora Ne 1 o reme "I[lonydeHue aTUIeHA U U3yYCHHE 1
€ro cBoicTs"

18 Pemenue pacy€THBIX 3aa4 Ha ONIPEETICHUE MOJIEKYIIPHON (HOPMYIIbI 1
OpPraHUYEeCcKOrO BEIIECTBa

19 AJKanueHsl: conpspKEHHbBIE, H30JUPOBAHHBIC, KyMYJIHPOBaHHBIE. 1
OCOOECHHOCTH AIEKTPOHHOTO CTPOCHUS

20 XHMUYECKHE CBOICTBA CONPSKEHHBIX TUEHOB

21 CriocoObI TOJTy4eHUs ¥ IPUMEHEHHE aJIKaJHEeHOB

99 AJIKUHBI: TOMOJIOTHYECKHIA Psill, 0011ast (hopMyJsia, HOMEHKIIATYpa, 1
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, (PU3NUECKUE CBOMCTBA

23 XuMHu4YecKue CBONCTBA aJKUHOB 1

24 KauecTBeHHBIE peakiiui Ha TPOHHYIO CBS3b 1

25 CrniocoObI OMy4eHHs U IPUMEHEHHUE aJIKHHOB 1

26 Pemenue 3anay: pacu€Tsl o ypaBHEHUIO XUMHUECKON peaKkuu 1

27 Cucremarusainys 1 0000IEHUE 3HAHNN 10 TEME 1

ApeHBI: TOMOJIOTHYEeCKUH psijL, o01mas GpopMyia, HOMEHKIIATYpA.

28 DJEeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOESHUE MOJIEKYJ OEH30I1a U TOIyoJIa, uX 1
(uznveckre cBoicTBa

29 XVWMHYECKHE CBOIICTBA apEHOB: PEAKIINN 3aMEIICHUS 1

30 XuMHUUYecKre CBOWCTBA apEHOB: PEAKI[UH IPUCOCANHEHHUSI, OKUCIICHHE 1
rOMOJIOTOB OeH3011a

31 Oco0eHHOCTH XMMHUYECKHUX CBOWCTB CTUPOJIA 1

32 Pemenue pacu€THBIX 3a7a4 Ha OIpeeNICHHE MOJICKYIISIPHOH (HOPMYIIbI 1

OpTraHUYCCKOro BEIICCTBA




33

CnocoObl MOJIYUCHU U MPUMCHCHUC apCHOB

34 I'enernyeckast CBsI3b MEKIY Pa3IMIHBIMU KJIACCAMH YTIICBOIOPOIOB
35 Pacuérel mo ypaBHEHHSIM XUMHUYECKUX peakiuii. CuctemMaTusanus u
00001IeHe 3HAHUH TI0 TEMe
36 [pupoansii ra3. [lonyTHbIe HEQTIHBIC Ta3bl
37 KaMmeHHBI1 yroib 1 IpOAYKTHI €ro nepepadoTKu
38 Hed1s u ciocobsr e€ nepepabotku. [IpuMeHenre npoayKToB
nepepadoTKy HeTH
39 I'enernyeckast CBsI3b MEXKIY Pa3TMIHBIME KJIACCAMH YTIIEBOIOPOIOB
40 ["amoreHOIPOM3BOAHBIE YTIIEBOIOPOIOB: IEKTPOHHOE CTPOCHHE;
peaxIuy 3aMeleHus TaIoreHa
41 HelicTBue mienoyen Ha rajJoreHnpou3BoaHbie. Banmoneiicteue
JUTaJIOTeHAIKAaHOB C MAarHWEM M [IWHKOM
42 Cucremarmzanus 1 0000IIeHE 3HAHUH 110 pazaeny " YTiaeBoaopo s
43 KonTposnbHas padora o teme "YrieBoaopoasr"
JIO
"CpaBHeHue
TeMIIEpaTypbl
9 KHIICHHUA
[IpenenpHBIE OAHOATOMHBIE CITUPTHI: TOMOJIOTUYECKHUI PsijI, 00IIIast .
H30MEPOB
44 (hopmyiia, CTpOSHUE MOJIEKYJI, M30MEpHUs, HOMEHKJIATypa, Kiaccudukarms, "chaieme
(hr3nueckne cBONCTBA
OpPraHUYECKUX
BEIeCTB".
Temneparypx
BIM JATYUK
JIO
"TennoBoit
a¢dext
o €aKIUU
45 XuMHUYECKUE CBOHCTBA MPEEIbHBIX OJTHOATOMHBIX CITUPTOB P
OKHCJIICHUS
cupToB".
TemmneparypH
BbIil TaTYUK
46 Crioco0bI OMy4YeHHS U IPUMEHEHHE OJTHOATOMHBIX CITUPTOB




HpOCTI:IC 3(1)I/IpI>II HOMCHKJIaTypa U U30MEpus, O0COOEHHOCTH (1)I/I3I/I‘ICCKI/IX

47 .
Y XUMHUYECKHIX CBOWCTB
48 MHOT0aTOMHBIE CIUPTHI: TUICHTIIUKOIb U TIUIEPHH, UX QU3UIECKHE U
XUMUYECKHE CBOMCTBA
49 Crioco0bI oNMy4YeHHUs ¥ IPUMEHEHIEe MHOTOATOMHBIX CITUPTOB
50 @DeHo: cTpoeHNe MOJIEKYIbI, (pr3udecKkre CBOWCTBA. TOKCHIHOCTD
(henona
51 Xumuyeckue cBoHCTBa (peHoa
52 Crioco0bI oy4YeHHs U IpUMEHeHue (heHoa
TEMIICEpATYPH
[pakTuueckas padora Ne 2. Perienne skcriepUMEHTABHBIX 3a/1a4 110 MIEpaTyp
53 " n bIM JaT4YUK.
teme "CrHpThl ¥ PEHOITBI
Hatuuk pH
54 Cucrematuzaiys 1 0000IEHUE 3HAHUM 10 TEME
55 AJBIETHIBI U KETOHBI: 3JICKTPOHHOE CTPOCHUE KapOOHUIBLHOW TPYIIIIHI;
TOMOJIOTHYECKHE PSAIbI, 001mas ¢popMyia, n30Meprus 1 HOMEHKIATypa
56 ATnbaeruipl ¥ KeTOHBI: (PU3NYECKIE CBOMCTBA; PEaKIiH TPUCOSTMHECHUS
57 Peaknmu oxucIieHUs 1 KaYECTBEHHBIE PEAKITUH aIbICTHIOB H KETOHOB
58 Crioco0bI IOTy4YeHHS aJTbJIETHIOB M KETOHOB
JIO
"OnpeneneHue
TEMIIEPATYPbI
I1J1aBJICHUSA
UC-U TPAHC
n30MepoB"
59 OnHOOCHOBHBIE TIpeieNbHbIe KapOOHOBEIE KHCIOTHI, 0COOCHHOCTH "Onpenenenue
CTPOCHHUS UX MOJIEKYJI TeMIIEpaTypbl
IJIaBJICHUA
CTE€apUHOBOM
u
ITaJIbMUTHHOB
ot
kucnot""On
50 Nzomepus n HOMEHKIAaTypa KapOOHOBBIX KHCIIOT, HX (PU3NYECKUE

CBOMCTBA




JIO
"Pacno3naBaH
He PacTBOPOB

61 XYMHUYECKUE CBOWCTBA MPeAeIbHBIX 0JJHOOCHOBHBIX KAPOOHOBBIX KHCIOT
OpPraHnv4CcCKux
KHCIOT".
Hartuuk pH
62 Oco0eHHOCTH CBOWCTB MypaBBHHOM KUCIOTH. MHOTOOOpasue
KapOOHOBBIX KHUCJIOT
OCc0OEHHOCTH CBOMCTRB: HEMPEASTHHBIX M apOMaTHIECKUX KapOOHOBHIX,
63 JUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBureny BeICIINX
KapOOHOBBIX KUCIIOT
64 [NoHsiTHE O IPOU3BOAHBIX KAPOOHOBBIX KUCIOT
65 CrniocoObl Oy4eHMsI U TPUMEHEHHE KapOOHOBBIX KUCIOT
66 CroxHbIe 23QHUPBI: TOMOJIOTHUECKHUH psifl, 0011ast hopMyIia, U30MepHsl 1
HOMEHKJIaTypa
67 du3nveckre u XUMUIECKHe CBOMCTBA d(PUPOB T?MnepaTypH
bIM JATYHUK
68 Pemenue pacy€THBIX 3aa4: 10 YPaBHEHHIO XUMHUUECKON peakiiy, Ha
ofpeJiesieHIe MOJIEKYIAPHOI (OpMYJIIBl OPraHMYeCKOTo BEIIeCTBa
69 [IpakTnueckas padora Ne 3. Perenne sxcriepuMeHTaIBHBIX 3a/1a4 110
teme "KapOoHoBbie kucnotel. CnoxxHbie 3¢upsr”
70 XKupsr: ctpoenne, pusndeckre U XUMUIECKHE CBOMCTBA (THAPOIN3)
71 Oco0EeHHOCTH CBOMCTB >KUPOB, COAEPIKAIINX OCTATKH HENPEAETbHbBIX
JKUPHBIX KUCIOT. JKUPBI B IpUPOJIC
Hatumk
N pH.
Mpl1a KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIee IeHCTBHE.
72 WU3MEpEeHHe
[TonsTre o cuaTeTHUECKUX MOrOIIHX cpeacTBax (CMC)
pH MBUIBHBIX
pacTBopoB
73 I'eneTnyeckas cBSA3b YII€BOJOPOAOB H KUCIOPOACOACPIKALINX
OpPraHUYECKHX BEIECTB
74 Pacuétsl o ypaBHEHHAM XUMHUYECKUX PEaKUi
75 Cucremartu3sanus 1 0000IIEeHHE 3HAHUH 110 TEME




OOm1as xapakTepuCTHKA YIIEBOAOB U KiacCu(pHUKanus yrieBoJoB (MOHO-

76
, TIA- ¥ TIOJTMCaxXapHuIbl)
77 Momnocaxapuabl: (H3UIeCKHEe CBOMCTBA U HAXOXKICHUE B TIPUPOJIC
78 [TpuMeHeHue TTOKO3bI, €€ 3HAUCHNE B )KU3HEACATEILHOCTH OpraHu3Ma
79 Jucaxapuipl: caxapo3a, MajlbTo3a | JlakTo3a. HaxoxaeHue B mpupoe u
NPUMEHEHHUE TUCaXapHIIOB
80 [Monucaxapupl: CTPOCHUE MaKPOMOJICKYJI, PU3HUYECKHE U XUMUIESCKHE
CBOICTBA, NIPUMCHEHUE
81 [onsiTHe 00 MCKYCCTBEHHBIX BOJIOKHAX
82 Pemrenue pacyeTHBIX 3a7a4 Ha OIpeielicHHE 0N BBIX0J1a POJYKTa
PEaKIMU OT TEOPETUICCKH BO3ZMOXKHOTO
83 Cucremarnzanus u 0000IIeHNE 3HAHHUH 0 pa3feny
84 KonTponbHas pabora o teme "Kucnopoacoaepkarire opraHndecKue
coeIMHECHUS"
JIO
"CpaBHeHue
OCHOBHBIX
g5 AMUHBI: KIaccuuKalms, CTPOSHHE MOJIEKYII, o0miast hopmya, CBOWCT
W30MepHs, HOMEHKIIATypa 1 (PU3NYeCKHe CBOMCTBA aMMuaKa u
METHJIaMHUHA
" JaTumk
p=pH
86 XuMHYeCKUe CBOHCTBA amu(PaTHIECKUX aMUHOB
g7 AHWINH: CTPOCHUE aHWJINHA, 0OCOOCHHOCTH XUMHUYECKHX CBOMCTB
aHWITUHA
88 CrniocoObl oJTy4eHHsl ¥ IpUMEHEHHEe aTn(paTHIECKUX aMHUHOB
89 AMWHOKHUCIIOTH: HOMEHKJIATypa U u30Mepusl, ((U3MUECKUEe CBOHCTBRA.
OTeNbHBIE TIPEICTABUTENN 0-AMUHOKHCIIOT
90 XuMHUUYecKre CBOMCTBA aMUHOKHCIIOT, UX OHOJIOTHYECKOE 3HAUCHHE
aMuHOKHCIOT. CHHTE3 ¥ THAPOIN3 TIETHIOB
91 Benku kak mpupoIHbIe TOTMMEPHI; CTPYKTYPBI OSIIKOB
92 XuMu4ecKkue CBONCTBa OEIIKOB




A30Tcozlep>i<amne TETCPOUUKIINYCCKUC COCTUHCHUS. HyKJ’ICI/IHOBBIe

9 KHCJIOTBI: COCTaB, CTPOCHHE U OMOJIOTHYECKAst POIIh
94 [Ipaxtraeckas padota Ne 4. Permenne 3KCIepUMEHTATLHBIX 33]1a9 110
TeMe "A3oTcomepikaiiue OpraHNIecKue CoeTuHEHUS "
95 [IpaxTraeckas padora Ne 5. Permenne sKCIepUMEHTAIBHBIX 33]1a9 110
Teme "Pacro3HaBaHue OpraHUYECKUX COCAUHEHU"
9% KontponbHas pabota o Teme "A3oTcoaepikaline OpraHndecKue
coeuHeHHs "
97 OCHOBHBI€ TTOHATHS XUMHH BEICOKOMOJIEKYIISIPHBIX COSTNHEHUH 1
METO/BI UX CUHTE3a —IIOIMMEPHU3aLNs 1 MOJTUKOHICHCAIINS
98 [Tnactmaccel. YTunusanus u nepepaboTKa I1acTHKa
99 DacToOMEphl: HATYpalbHbI CUHTETUUECKUE KayuyKu. Pe3una
100 Bonokna: HaTypanbHBIC, HICKYCCTBEHHBIE, CHHTETHUeCKHe. [lommmMepsl
CHEIMaTbHOr0 Ha3HAYEeHHUS
101 [paktudeckas padota Ne 6. Pemenune skcriepuMeHTAIBHBIX 3324 110 Temmepatyp
TeMe "Pacno3HaBaHHe IJIaCTMACC U BOJIOKOH" HBII 1aTYnK
102 O06001menne 1 cUCTeMaTH3aIUS H3yYeHHOTO MaTepHraa 1o TeMe

"BricokoMoneKyIapHbIe COeAMHEHUS"

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

102




11 KJTACC

Ne KoJundecTBo 4yacoB Tata
DJieKTpoHHbIe HU(poOBbHIE
n/ Tema YpoKka KOHTpOJII) H3YYCHHU
IpakTH4eckue o0pa3oBaTebHbIE
n Bcero HbIE A
padoTsI pecypcel
padoThI

1 AtoMm. CocTtaB aTOMHBIX siiep. XUMUYECKUH 371eMeHT. M30TombI 1
2 CrpoeHue 3JIeKTPOHHBIX 000JIOUYEK aTOMOB, KBAHTOBBIC YUCIIA 1
3 Knaccubukarys XuMHUUECKUX 3JEMEHTOB (S-, P-, d-, f-aeMeHThI) 1
4 Pacmipenenenre 31eKTPOHOB MO AaTOMHBIM OPOUTANISIM 1
5 ONeKTpOHHbBIE KOH(PHUTYpaIlMi AaTOMOB 3JICMEHTOB B OCHOBHOM U 1

BO30YXJIEHHOM COCTOSTHUU
6 DeKTpOHHBIE KOHPHUTYPALUH HOHOB. DJIEKTPOOTPULIATEILHOCTD 1

ITepuoanueckuii 3axoH u [lepuoandeckas cucTeMa XUMHYECKUX

7 sanemenToB [I. 1. MenaeneeBa, CBsi3b ¢ COBPEMEHHOU TEOPUEH CTPOEHUS 1

aTOMOB
3 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKUX JICMEHTOB U 1

00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB 110 TPYIIaM U epruoIaM
9 Cucremarusainys 1 0000IEHUE 3HAHNN 10 TEME 1
10 Buner xummaeckoit cBsa3u. Mexann3Mbl 00pa3oBaHus KOBaJCHTHOM 1

cBs3u. Bomopoanast cBsi3b. MeXMONEKYISIpHBIE B3aMMOICHCTBUS
1 BaneHTHOCTH 1 BaJleHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM 1

CTPYKTYPBI MOJIEKYJI C UX TEOMETPUIECKUM CTPOCHUEM
12 [Ipencrasnenns 0 KOMIDICKCHBIX COSTMHEHHSIX: COCTaB U 1

HOMEHKJIaTypa
13 BemecTBa MONEKyIISIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. THIIBI 1

KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA BEIIECTB
14 [TonsiTue o qucnepcHsix cucremax. IIpencrapieHue o KOJUIOUIHBIX 1 JlaTunk onTu4eckon

pacTBopax IUIOTHOCTH
15 HcTuHHBIE pacTBOPHI: HACHIIIIEHHBIE U HEHACHIILIEHHbIE, 1 JlaT4uk onTHYecKoi

pactBopumMocTh. Kpucrtannoruaparsl IUIOTHOCTH
16 CrniocoOBbl BEIpasKeHHUS KOHLIEHTPALUU PaCTBOPOB 1




Pemenue 3amau ¢ UCIOIb30BaHUEM HOHSITHH ""MaccoBas JOIA

17 R
pacTBOpEHHOTO BemecTBa", "MOIIIpHasT KOHIIEHTparus"
18 Knaccudukanys u HOMEHKIaTypa HEOPTaHMUECKUX BEILECTB
19 CuctemaTtu3auus u 0000IIEeHNE 3HAHUN TI0 TEME
KontponbHas padora o reMam "Crpoenne aroma. [leproandeckmii
20 3aKkoH U Ilepronndeckas cucteMa XuMHUeCKux sementos . U.
Menneneesa", "Ctpoenue BemecTBa. MHOrooOpasue Bemects"
Knaccudukanus XuMU4ecKUX peakiiuii B HEOPraHUIeCKOH U
21 OpPraHUYECKON XUMHUH. 3aKOH COXPAHEHHUSI MAaCChl BEILIECTB; 3aKOH
COXpaHEHHs U MPEBPALICHHUS SHEPTHH P XUMHUYECKHUX PEaKIHAX
TennoBbie 3PeKTh XUMUYECKUX peakiuil. TepMoXxuMuuecKue N
22 TemnepaTypHBIH TaTIHK
YpaBHEHHUS
23 Brruncnenus o ypaBHEHUSIM XUMUYECKUAX PEAKIU U
TEPMOXUMHUYECKUM YPABHEHHUSM
24 CKOpOCTh XUMHUYECKON peaKiuu, €€ 3aBUCUMOCTh OT Pa3JInYHbIX T .
eMIIepaTypHBII JaTYNK
(haktopoB. Karanmu3s u karanuzaTopsl patyp
25 I'oMorenHbIE U reTeporeHHbIe peakluu
26 [paktuueckas padora Ne 1 o Teme "BriusHue paznniHbeix GpakTopos T .
. eMIIepaTypHbII JaTYNK
Ha CKOPOCTh XMMHUYECKOW peakuu” patyp
27 O6patumble 1 HeOOpaTUMBbIE peakii. XUMHUIECKOE PaBHOBECHE
28 [paktudeckas padora Ne 2 o Teme "BiusHue paznniHbeix GpakTopos T N
eMIIepaTypHBII JaTIYNK
Ha MOJIOKEHNE XUMHYECKOTro paBHOBecHs" patyp
29 Onextponutuyueckas nuccouranys. CUIIbHBIE U Cl1a0ble SJIEKTPOIUTHIL. Hatuuk
CreneHp AUCCOUAIINT ANEKTPOIPOBOAHOCTH
30 Honnoe nmpoussenenre Boapl. Cpema BOTHBIX PacTBOPOB. BomopoaHbIii I q
ATYUK
nokasarens (pH) pactBopa P
. Haruuk pH. Onpenenenue
31 I'maponus coneid. Peakuuu, npoTekaroye B pacTBOpax JIEKTPOJIUTOB P P .
pH pacTtBopoB coneit
[Ipaktuueckas padora Ne 3 o Teme "XumMuyeckue peakiy B
32 R nartuuk pH
pacTBopax 3JIEKTPOJIUTOB
33 OxuncauTeIsHO-BOCCTAHOBUTENBHBIE peakiui. Baxkneimme

OKHCIHUTCIIN U BOCCTAHOBUTCIIN




34 MerToz 31eKTPOHHOTO (3J€KTOHHO-HOHHOT0) OanaHca 1
35 DIIEKTPOJIU3 PACTBOPOB U PACILIABOB BEILICCTB 1 Kommuiekt "¢usnka"
36 Pemrenue 3agau pa3nuYHBIX THIIOB 1
37 Pemienue 3anau pa3inuYHBIX THIIOB 1
38 CuctemaTtusauus 1 0000IeHe 3HaHul 110 TeMe "XuMuIeckue 1
peakiun"
39 Konrtponbnas padota no Teme "Xumudeckue peaxuun' 1
[Nonoxenune nemetamnos B [leproanyeckoii cucteMe XUMHYECKHX
40 anemenToB J[. M. MeHneneeBa n 0COOCHHOCTH CTPOSHUS UX aTOMOB. 1
®Du3nyecKue CBOMCTBA HEMETAJUIOB
A ( bocdh Komrmnext
JIOTPOTIMS HEMETAJIOB (Ha TIpUMEpe KUCIopoa, cepbl, (pocdopa u
41 P pumep POAa, CEpEL, P 1 "Skonorus" JlaT4nk
yriaepoaa)
KHCIIOpO/a.
42 Bognopon: nonxy4yenne, pusndeckne 1 XMMUYIECKHe CBOWCTBA. | napupt 1
43 lamorensl: HaXOX/IEHUE B MIPHUPOJIE, CIIOCOOBI TOMyUYeHHS, (PU3UIECKUE 1
Y XMMHUYECKHE CBOMCTBA
m l'anorenoBoopobl. BaxkHeline KUCaopoacOAepKaIUe COSTUHEHUS 1
TaJIOT€HOB
45 JlabopatopHbie 1 IPOMBITILIEHHBIE CTIOCOOBI TTOTyYEHH S TAIOTSHOB. 1
IIpuMeHeHue TaIOreHOB U UX COEMHEHHUN
Kommnexr "Dkonorus"
[IpakTuueckas padora Ne 4. Pemenne 3kcriepuMeHTAIBHBIX 3a1a4 110
46 " R 1 JlaTumk onpeeeHns HOHOB
TeMe ""asoreHbl
Xyopa
Kucnopo: 1abopaTopHbIe U IPOMBIIUICHHBIC CIIOCOOBI MOTYYEHHUS, ; "
. KommrexTt "Dxojorus
47 ¢$usnueckue u xummuueckue cBorcTea. O30H. [IpuMenenne kucnopoaa u 1
Jatuuk xucimopoja
030Ha
48 OKCHIBI U TIEPOKCHIBI
49 Penrenue 3a1au pa3nMYHBIX THITOB
50 Cepa: HaxOXI€HHE B IPUPOJIE, CIOCOOBI OTyUeHHs, HU3NUECKUE U 1
XHMHYECKHE CBOMCTBA
51 CepoBoopo, cyib(uIs!
52 Kucnopoconepxkaiue coeuHeHus cepbl. OCOOSHHOCTH CBONCTB




CEpPHOM KUCIIOTHI

[IpakTuueckas padora Ne 5. Pemienne skcriepuMeHTANbHBIX 33124 110

53 " R " 1
teme "Cepa u €€ coeTMHCHHS
54 A3BOT: HaXOXKICHHE B TIPUPOJIE, CITOCOOBI MOTYICHNS, PUINIECKIE U 1
XMMHYECKHE CBOWCTBAa. AMMHUAK, HUTPHIBI
55 Kucnopoxaconepxkamue coequaerns azora. OCOOEHHOCTH CBONCTB 1
A30THOM KUCIIOTBI
o Kommekt "Oxonorns"
56 [Ipumenenue a30Ta u ero coeIMHEHNH. A30THBIE yI0OpEHHS 1
JlaT4vK HUTpaT HOHOB
57 ®octhop: HaXOXKIEHUE B IIPHPO/JIE, CTIOCOOBI OMyUeHHsI, (PU3UUECKUE U 1
xuMudeckue cpoiictsa. @ochuabt u pochun
58 Oxcunpl hochopa, hochopcoaepkarue kucaorel. Conu dochopHoit 1
KHCJIOTHI
59 [Mpumenenue pocdopa u ero coenunenuii. GocopHsie ynoopeHus 1
60 [paktudeckas padota Ne 6. Pemenune skcriepuMeHTAIBHBIX 3324 110 1
teme "A3oT u dochop u ux coeauHeHus"
61 VYrnepon: HaXoX/IeHHE B IPUPOJIE, AJUIOTPOITHBIE MOAH(UKAIINY; 1
(uznveckre 1 XUMUUECKUE CBOWCTBA, IPUMECHEHHE
Oxkcun yraepona(ll), okcun yrinepona(lV), yronsHas kucinoTa u €€ Kowmreier "Ixosorms”
62 1 JlaT4uK Orpe/ieNieHUs OKHCH
COJH yruepoza
63 Penrenue 3a1a4 pa3IMYHBIX THIIOB 1
64 KpemHuii: HaxoxxeHre B IPUPOJE, CIIOCOOBI MONyYeHus], (GPu3nveckne 1
Y XMMHUYECKHE CBOWCTBA
65 Oxcun kpemuusi(1V), kpemMHHEBast KUCTIOTA, CUITMKATHI 1
66 [TpumeneHne kpeMHHS U ero coeanHeHnid. CTeKIIo, ero mory4eHue, 1
BUJIBI CTEKIIA
67 Pewrenne 3a1a4 pa3inyHbIX TUIIOB 1
68 Cucremarusanus 1 00001eHne 3Hanui o teMe "Hemeraminr" 1
69 Konrtponbnas padora no reme "Hemerasisr" 1
70 AHanu3 pe3ylbTaToB KOHTPOJIBHOM padoThl, KOPPEKLHs OIIHOOK 1
71 [onoxenne metaynoB B [lepronuueckoii cucteMe XUMHYECKUX 1




3eMeHTOB. OCOOCHHOCTH CTPOCHUS IEKTPOHHBIX 000I04EK aTOMOB
METaJJIOB

O6mme pusndeckre CBOMCTBA METAIIOB. [IprMeHeHe METaIoB B

72
OBITY U TEXHUKE

73 CmiaBel MeTaiuioB. Koppo3us MeTamion

74 Pemrenne 3amay pa3TuIHBIX THIIOB

75 DIEKTPOXUMHYECKHH PsI HAPsHKEHUH MeTautoB. O0Ire criocoOs
MOJTyYEHHs] METAJJIOB

O6mias xapakrepuctika Metauios |A-rpynmns [lepuoanyeckoit

76 CHUCTEMBI XUMHUYECKHX 3JIEMEHTOB. HaTpuii 1 Kanuii: noiay4eHue,
(uznveckre U XUMUUECKHE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB M UX
COEIMHEHUI

O6mas xapakrepuctuka MetauioB ||A-rpynms! [Teproandeckoit

77 CHUCTEMBI XUMHUYECKHX 3JIEMEHTOB. Maruui U KalblIUii: OIy4YeHHE,
(uznveckre U XUMUUECKHE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX
COCTMHEHN

78 | JKécTkoCTh BOABI M CITIOCOOHI €€ yCTpaHSHHS

79 AJNIOMHHUI: TONy4deHue, GU3NIECKUe U XUMHUUECKUE CBONCTBA,
NpUMEHEHHUE

80 AmdoTepHbIe CBOICTBA OKCHAA U THIPOKCHIA AJTFOMHUHUS,
THAPOKCOKOMIUIEKCHI aTFOMUHUS, UX IPUMEHEHHE

81 Pemenwne 3aga4 pa3nuyHbIX TUIIOB

82 [IpakTnueckas padora Ne 7. Perenne sxcriepuMeHTANIBHBIX 3a/1a4 110
TeMe "MeTalibl MIaBHBIX noarpynm"

83 OOmias xapakTepucTHKa METayuIoB 1000yHbIX noArpynn (b-rpymm)
[lepronuueckoi cUCTEMBI XUMUYECKHUX 3JIEMEHTOB

84 dusnveckre 1 XUMUYECKHE CBOMCTBA XpOMa U €r0 COETMHEHUM, UX
MpUMEHEHNE

85 Baxwuelive coequaenus mapradna. [lepmanranar kanus, ero
OKHCJIUTENIbHBIE CBOICTBA

86 dusnvecKkre 1 XUMHUYECKHE CBOMCTBA JKEJE3a U €ro COSTUHEHNH.

[lonmy4yeHue u npuMEHEHUE CILUIABOB XKeJle3a




du3ndeckue 1 XUMHUYCCKUE CBOMCTBA MEIU 1N eé COGﬂHHCHHﬁ, ux

87 1
MpUMEHEHNE
88 PusnvecKre 1 XUMUYECKHE CBOMCTBA IUHKA U €r0 COSAMHEHNH, X 1
npuMeHeHue. [ 1IpoKCOKOMITIEKCH IMHKA
89 IIpaktraeckas padora Ne 8. Permenue 3KCIIepUMEHTAIBHBIX 3a/1a4 10 TEMe 1
"MeTanisl TOOOYHBIX MOArpyII”
90 | Pemrenue 3agay pa3nu4HbIX TUIIOB 1
91 O06o006muieHne 1 crucTeMaTU3alya U3y4YeHHOTo MaTepraia o Teme "Mertamisr" 1
92 Kontponbnas padota no teme "Mertamist" 1
93  Amnanu3 pe3yJbTaTOB KOHTPOJILHON pa0OThI, KOPPEKIIUS OIIHOOK 1
94 Ponp xumun B obecrieueHHH YCTOHYMBOTO Pa3BUTHSI YEIOBEUECTBA. 1
[TonsTHE O HAyYHBIX METOAAX HICCIIETOBAHUS BEIIECTB
95 HayuHbie mpuHINTIEI OpTaHU3AIMA XUMHYECKOTO MTPONU3BOICTBA. 1
[IpoMeIieHHbIe CITOCOOBI MOTYYEeHNS BAXKHEHUIITNX BEIIECTB
Kommnexr
. "Okonorusa" latuuk
96  Xwumwuueckoe 3arpsa3HeHUE OKPYKAIOIIEH Cpeibl U €ro MOCISACTBUS 1
OIPCACIICHUSA OKHNCHU
yriepoa
97 Xumus 1 370pOBBE UeoBeKa. JIekapcTBEHHBIE CPEICTBA 1
Kommnext "Dxonorus".
98 Xumug vy, Poxs xumun B 00ecrieueHny NUIeBoi 0€30MacHOCTH 1 JlaTumk onpeaeeHust
HUTPAT MOHOB
99 | Kocmeruueckue u napromMepHble cpeicTBa. bertoBas xumus 1
100 XuMUS B CTPOUTENBCTBE. BakHeHIIne CTpOUTENBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepHuabl
Kommext "Oxonorus"
101 XuMHsl B CETLCKOM X03siiicTBe. Opranndyeckue 1 MUHepalibHbIe yI00peHus 1 JaT4uk onpeaeneHust
HUTpAT HOHOB
102 Cucremaru3sanus 1 0000IIeHHE 3HAHUH 110 TEME 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumus, 11 knacce/ Epemun B.B., Ky3smenko H.E., JIpo3noB A.A., Jlyaun B.B.; nox penakuueii Jlyanna
B.B., OGmiecTBO ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO «/IPODAY»; AkironepHoe 001mecTBo «M31aTenbCTBO

«IIpocBemenue»

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






