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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamMma 1Mo XMMUU Ha YpOBHE cpenHero oOmero oOpa3zoBaHus pa3zpaboraHa Ha
ocHoBe ®exepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepannn», TpeOOBaHUM K pe3yJbTaTaM OCBOEHHS (QenepasbHOM 00pa3oBaTeNbHOW MpPOrpamMmbl
cpeanero oduiero obpazoBanusa(POIl COO), npencraBieHHbx B PegepaabHOM IOCYAapCTBEHHOM
obpazoBarensHOM cTangapte COO, c¢ yuérom Konuenmuum mnpenogaBaHus y4eOHOTro mpeaMera
«Xumus» B 00pa3oBaTenbHBIX opranusanusx Poccuiickoit Demepainuu, peaqu3ylOIUX OCHOBHBIE
oOpa3oBaTenbHbIE MPOrpaMMbl, U OCHOBHBIX MOJOXEeHUH «CTpaTernn pa3BUTHS BOCIUTAHHUSA B
Poccuiickoit ®@enepanun Ha nepuon 1o 2025 rona» (Pacnopsixenue IlpaBurenscrea PO or 29.05.
2015 Ne 996 - p.).

XuMus Ha ypoBHE yriIyOJEHHOIO M3Y4YEHUs 3aHMMAET BaXXHOE MECTO B CUCTEME €CTECTBEHHO-
HayyHoro oOpasoBaHus ywammuxcsi 10—11 kmaccoB. M3ydenue mpeamera, peanuzyeMoe B YCIOBHUSAX
I depeHInPOBAHHOI0, NPOPUIBHOrO 00yueHus, NMpU3BaHO O00ecHeunTh 001e00pa3oBaTENbHYIO U
OOILEKYIBTYPHYIO HNOATOTOBKY BBIIIYCKHHUKOB ILIKOJIBI, HEOOXOAMMYIO JUIS aJalTallud UX K OBICTPO
MEHSIOIUMCS YCIOBHUAM JKU3HU B COLMYME, a TaKKe I NMPOAODKEHHsI 00ydeHHs B OpraHU3alusax
npodeccuoHaIbHOro 00pa3o0BaHus, B KOTOPBIX XMUMUS ABJISETCA OAHON U3 MPHOPUTETHBIX AUCLUIINH.

B nmnporpamme 1no XMMHM HazHaueHHE IpeaMeTa «XUMHUS» IOJIydyaeT HOAPOOHYIO
HMHTEpIIPETAlMI0O B COOTBETCTBUM C OCHOBomojararommmu nojoxenusmu DPIroC COO o
B3aMMOOOYCIIOBIGHHOCTH LI€JIeH, COIep)KaHus, Pe3yjbTaTOB OOy4YeHHS M TpeOOBaHUM K YPOBHIO
MNOJArOTOBKM  BBIMYCKHUKOB. CBHJETEILCTBOM TOMY SIBJIIIOTCS — CJIEAYIOIIWE  BBINOJHIEMbIE
IpOrpaMMoi 0 XUMUHU PYHKIIHUU:

UH(POPMALIMOHHO-METOANYECKasl, peanu3alust KOTOpoi 00eCreunBaeT MOJyueHHe MPEICTaBICHUS O
LeNnsdX, COJAep)KaHWW, oOmied cTpaTernd oOOydYeHHUs, BOCIUTAaHUS M pa3BUTUS OOy4aIOLIUXCS
CpeICTBaMU NpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOT o mpoduis;
OpraHM3allMOHHO-TIJIAHUPYIOIIas,  KOoTopas  MpeAycMaTpuBaeT  OIpelelieHHe:  MPUHIIUIIOB
CTPYKTYpUPOBAaHUS U IOCIEAOBATEIBHOCTH HM3YYEHHUS Y4E€OHOrOo MaTepuasa, KOJIWYECTBEHHBIX HU
KayeCTBEHHBIX €ro XapaKTEpUCTHK; MOAX0J0B K (HOPMUPOBAHHIO CO/IEPKATEILHON OCHOBBI KOHTPOJIS
U OIIEHKH 00pPa30BaTENbHBIX NOCTHKEHHI 00ydaromuMXcsi B paMKax WTOTOBOW aTTectaluu B (opme
€IMHOT0 TOCYJapCTBEHHOT 0 9K3aMeHa 10 XUMHUHU.

[TporpaMMa 151 yriryGi1EHHOI O U3yUEHUS XUMUU:
yCTaHABJIMBAET WHBAPHMAHTHOE IPEIMETHOE COAEpXKaHUE, 0053aTelNbHOE A M3Y4YEHHUsS B paMKax
OTAENbHBIX NpoQuieH, NPeIyCMAaTPpUBAET pacIpeleseHHe U CTPYKTYpUPOBAaHUE €ro IO Kiaccam,
OCHOBHBIM COJI€pKaTeIbHBIM JIMHUSM/pa3zienaM Kypca;

Ja€T NpUMEpHOE pachpejesieHe y4eOHOro BPEMEHM, PEeKOMEHIYEeMOro Uil M3y4eHHs OTAEIbHbBIX
TEM;

npeasaraeT IPUMEPHYIO IOCIEA0BAaTEIbHOCTh M3ydeHHUs yd4eOHOro marepuaja ¢ y4€TOM JIOTMKHU
HOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBS3EH;

JaéT METOJMYECKYI0 MHTEpIpEeTalMIO IeJe U 3a7ja4 U3ydeHus MpeaMeTa Ha yriayOJEHHOM YpOBHE C
y4€TOM COBPEMEHHBIX NPUOPUTETOB B CHCTEME CPEIHEro oOIIero oOpa3oBaHUs, COJAEp)KaTEIbHOU
XapaKTePUCTUKHU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHMSI OCHOBHOM 00pa30BaTEIbHOM MHPOrpaMMbl
cpeaHero obmiero o6pa3oBaHMs (JMUYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), a TAaKXKe C y4ETOM
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHBIX JEHCTBHI 00ydYaromerocs 1Mo OCBOCHHUIO COJEp)KaHUs
npeaMera.

ITo Bcem Ha3BaHHBIM MO3UIUAM B IporpamMme MO0 XMMHUHU MPENYyCMOTpPEHA MPEEMCTBEHHOCTD C
o0yueHueM XMMHMM Ha ypOBHE OCHOBHOIO 00IIero ooOpa3zoBaHus. 3a IpelaeilamMH yCTaHOBJIEHHOU
IporpaMMol TIO0 XHMHH OO0s3aTeNbHONW (MHBApPUAHTHOW) COCTAaBISIONICH colepKaHUs Y4eOHOTO



npeaMeTa «XUMHs» OCTa&Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHATUBHOM COCTaBJISIONICH, KOTOpas
JIOJDKHA OTPEIEIIATHCSA B COOTBETCTBUM C HAIIPABJIEHUEM KOHKPETHOTO NMpoduiis 00ydeHus.

B cootBerctBUM ¢ KoHIenTyadbHbIMU NonoxkeHusmMu OPI'OC COO o HazHaYeHUU MPEIMETOB
6azoBoro u yriyOnéHHoro ypoBHell B cucreme auddepeHupoBaHHOr0o OOydeHHUSI Ha YPOBHE
cpeaHero oOuiero oOpa3oBaHMsS XUMHUS Ha YpOBHE YIiayONEHHOrO HW3y4eHHUs HalpaBieH Ha
pean3annio MPeeMCTBEHHOCTH € MOCIEAYIOIIUM ATaroM IMOMYyYEeHHS XMMHYECKOro o0pa3oBaHHs B
pamMKax HW3y4eHHs CHEelHalbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKMX JUCHHUIUIMH B BY3aX U
OpraHu3alMsIX CpelHero NpodeccHoHaNbHOro oOpa3zoBaHMs. B 3TOH CBSA3M H3ydeHUe MpeaMeTa
«XuMHS» OPHEHTUPOBAHO NPEHUMYIIECTBEHHO Ha pacCHIMpeHUE W YIIyOJlIeHHEe TEOpPeTHYECKOH WU
IIPAKTUYECKOM MOATOTOBKH 00YyYaroUMXcs, BHIOPABIIMX ONpeNeNEHHbIN Npopuib 00y4eHUs, B TOM
YHUCIIE C MEPCHEKTUBOM IOCIEAYIOIIEr0 MOMYy4YEHNUs XHMUYECKOro 0O0pa30BaHUs B OpraHU3aLUAX
npodeccuoHanbHoro obpasosanus. Hapsny c¢ stuM, B cBere tpeboBanuit ®I'OC COO k
IUIAHUPYEMBIM pe3yjbTaTaM OCBOEHUs (pelepalibHOW 00pa30BaTeIbHONM IPOrpaMMbl CPEAHETO OOILEro
00pa3oBaHMs U3YUEHHE MTpenMeTa « XMMU s OPHEHTUPOBAHO TaKXkKe Ha perieHue 3a1a4 BOCIIUTaHUS
U COIMAIbHOTO  pa3BUTHS  OOydalomuxcsi, Ha  (GOpPMUpPOBAaHME Yy  HHUX
OOIIEHHTEIVICKTYaTbHBIX YMEHUM, YMEHUM palMoHaIM3alluid Y4eOHOro Tpylna u
O0OOMIEHHBIX  CMOCOOOB  JEATENBHOCTH,  MMEIOIIUX  MEXAUCIMUILTUHAPHBIH,
HAJIMPEIMETHBIA XapakTep.

CocraBngomumMu  npeaMera «XUMHUsS» HAa YpOBHE YIIIyOJIEHHOTO W3y4YeHHS SBISFOTCS
yrayOonénueie Kypcbl — «Opranudeckass xumus» U «OOmas M HeopraHudeckas xumus». [lpu
OINpENeNICHHH TOAXOJ0B K OTOOpY M CTPYKTYypHOW OpraHu3alid COIEp)KaHUs JTHX KYypCOB B
mporpaMme Mo XMMHUU 32 OCHOBY MNpuHATH monoxeHus OI'OC COO o paznuuusax 06a3oBOro u
yrIIyOnEHHOT O YpOBHEH M3y4YEHHs IpeIMeTa.

OcHoBYy copepxkaHusi KypcoB «Opranndeckass xumusi» U «OO0IIass ¥ HEOPTaHUYECKasT XUMUSD)
COCTaBJSIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUM W yMEHUH, OTHOCSIIMXCS K 0a30BOMY YpPOBHIO
U3y4eHHUsl IpeaMeTa. JTa cUCTeMa 3HaHHMM IMoJydaeT OINpeAesEHHOE TEeOpeTHYECKOe JOMOJIHEHHE,
MO3BOJISIOIIEE OCO3HAHHO OCBOMTH CYHIECTBEHHO OOJBIIMNA 00BEM (PaKTOMOTMYECKOro MaTepuala.
Tak, Ha yrayGiAEHHOM YpOBHE H3Y4YEHMsI MpeaAMeTa obecrnedeHa BO3MOXKHOCTh 3HAYUTEIHHOTO
yBeNWYEeHHUs] 00bEMa 3HAHUN O XMMHUYECKHUX D3JEMEHTaX U CBOMCTBAX HX COEIMHEHUH Ha OCHOBE
pacliMpeHrs M YIrUIyOJieHHs TPEACTaBIEHUH O CTPOCHMM BEIIECTBA, XUMHUYECKOM CBS3U H
3aKOHOMEPHOCTSIX IPOTEKAHUS peaKuii, pacCMaTPUBAEMbIX C TOUKH 3PEHUS] XUMUYECKOH KMHETUKU U
TepMOAMHAMUKHU. M3ydeHue nepumommueckoro 3akoHa M Ilepuoanueckoil cHCTEMBl XHMHYECKHUX
9JIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKUX IIPEACTaBICHUAX O CTPOECHUU
atomMa. XUMHYECKasl CBA3b OOBSCHSIETCS C TOYKU 3PEHUS DSHEPreTUUYECKUX H3MEHEHHH mnpu eé
00pa30oBaHMM U pa3pyLICHUH, & TAKXKe C TOUKU 3pEHHs] MEXaHU3MOB €€ oOpa3oBaHus. M3ydyenue Tunos
peakuuii JonoJyHseTcss (OPMUPOBAHUEM IIPEICTaBICHUNH 00 3JIEKTPOXMMHYECKHX Ipolieccax MU
AIIEKTPOJHM3E PACIJIABOB W PACTBOPOB BEHIECTB. B Kypce OpraHMYecKoil XUMHUH MPH PaCCMOTPEHUU
PEaKIIMOHHOM CIIOCOOHOCTH COEIMHEHUH yJaensiercs oco0oe BHUMaHHE BOIMpPOcaM 00 AJIEKTPOHHBIX
s deKxTax, 0 B3AUMHOM BIIUSHUU aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX pPeaKIuil.

Ocoboe 3HaueHHe HMEeT TO, YTO Ha COAEpXKAaHME KypCOB XHMMHUHU YIIIyOJIEHHOTO YpPOBHS
U3YUYCHHUS NI KJIACCOB OMpEAeNEHHOro npoduisd (riaaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep
JIOTIOJTHEHHUH K 00IIel CHCTeMe MPEIMETHBIX 3HAHUH) OKa3bIBAIOT BIUSHUE CMEXHBIC TPEIMEThL. Tak,
HAMpUMep, B COJEPKAaHUU TIPeaMeTa IS KJIACCOB XUMHKO-PH3UIECKOT0 MPOouIst 00IbII0e 3HAUCHHE
OyAyT UMETbh 3JIEMEHThl yueOHOro MaTepuana mo oodmeit xumuu. [Ipu n3yueHun npeamera B JTaHHOM
cllydae aklleHT OyAeT clenaH Ha OOLIHOCTh METO/I0B MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUN B X UMUHU



U B (pu3HKe: aTOMHO-MOJEKYJIsipHasl Teopus (MOJIEKyJsipHas Teopus B (U3UKE), 3aKOHBI COXPaHEHHS
Macchl U SHEPrUM, 3aKOHbl TEPMOJMHAMUKH, IJIEKTPOJIN3a, MPEACTABICHUS O CTPOCHUM BEUIECTB U
Jpyroe.

B 1O ke Bpems B coiepKaHMHM TMpeAMeTa sl KJIACCOB XMMHKO-OMOJIOTHYECKOTO Mpoduiis
OonpIMi yHeNapbHBIA BeC OyAer MMETh OpraHuueckas XuMus. B 3Tom ciiydae mnpemocTaBisieTcs
BO3MOXKHOCTh JUIsi Ooyiee OOCTOSTEIHLHOTO PACCMOTPEHHS XUMHUYECKOW OpraHW3allud KIETKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOSAT, K MPUMEPY, TaKHE CTPYKTYpPHBIE KOMIIOHEHTHI,
KaK JUMHABI, OCNKH, YTIeBOJbI, HYKJIEMHOBbIE KUCIOTHI U Apyrue. [Ipm 3ToM 3HaHUS O COCTaBe U
CBOMCTBax NPEIACTABUTENEN OCHOBHBIX KJACCOB OPraHMYECKUX BEUIECTB CIYKAaT OCHOBOW s
W3YUYEHUS CYITHOCTH NPOIECCOB (DOTOCHHTE3A, IBIXaHUS, THIIICBAPCHHS.

B mnane gopMupoBaHusS OCHOB HAYYHOI'0 MHPOBO33PEHHSI, OCBOSHHS OOIIEHAYYHBIX METOJIOB
MO3HAHUS U ONBITa MPAKTHYECKOrO MPUMEHEHHUsI HAaYYHBIX 3HAaHUM M3ydeHHE MpeaMera « XUMHus» Ha
yriyONnEHHOM ypOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBA3SX C YU€OHBIMH MPEIMETaMH, BXOISIIIMU B
cocTaB IpeaMeTHBIX obnacTell «EcTecTBeHHO-HAay4HbIe peaMeTh», «MaremMaTtuka U MHGOpMaTHKa»
u «Pycckuil s13bIK U IUTEPATYpay.

[Tpu u3zydyenun yueOHOrO mpenMera « XUMUsS» Ha YriyOJI€HHOM YpOBHE TakkKe, Kak Ha ypOBHE
OCHOBHOTO M CpeAHero obmiero obpa3oBanus (Ha 0a30BOM YpOBHE), 3aJayeil MepBOCTENEHHOU
3HAYUMOCTU SIBIsieTCsl (OpPMUpOBAHHME OCHOB HAayKH XHMHHU Kak OOJacTM COBPEMEHHOIO
€CTECTBO3HAHMs, IMPAKTUYECKOW JEATEIbHOCTH 4YEJIOBE€KAa M OJHOr0 K3 KOMIIOHEHTOB MMPOBOM
KylnbTyphl. Pemienuwe 3Toi 3amaun Ha yriayOJ€HHOM YpOBHE HU3Y4YEHHS MpeAMETa Mpearnoaraet
peanu3aluio TaKuX L eeH, Kak:
dopMupoBaHME TMPEACTAaBICHHW: O MaTepUalbHOM E€IMHCTBE MHpPa, 3aKOHOMEPHOCTAX U
MO3HABAEMOCTH SIBJICHUM MPHUPOJbLI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HayK U €€ Beayuiei
ponu B O00ECHEUEeHHUH yCTOMYMBOTO Pa3BUTHUSI YEIIOBEUECTBA: B PEHICHUU MPOOJIEM IKOJIOTHYECKOH,
HSHEPreTUYECKON U MHUILEBON O€30MaCHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JJaHUM HOBBIX MaTEPHUAJIOB,
HOBBIX HCTOYHMKOB DJHEpPruM, B OOECHEUEHHH pPALMOHAJIBHOTO MPUPOJONOIB30BAHMS, B
GbopMUpPOBAaHUKM MHPOBO33PEHUSI U OOLIEH KYJIbTYpbl UEJIOBEKa, a TaKXKe JKOJOTHYECKH
000CHOBAHHOI0 OTHOLIEHMSI K CBOEMY 3710POBbIO M PUPOAHON CPELE;

OCBOCHUE CHUCTEMbl 3HAHUH, JISKAIIMX B OCHOBE XMMHUYECKON COCTABJISAIONICH €CTECTBEHHO-HAaYYHOUH
KapTUHbl MHpa: (QyHAAMEHTAJIbHBIX MOHSATUNA, 3aKOHOB M TEOpPUH XUMHUHU, COBPEMEHHBIX
NPEICTAaBICHU O CTPOEHUHU BELIECTBA HA PA3HBIX YPOBHIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJIMOJIEKYJSIPHOM, O TEPMOAMHAMUYECKUX M KHUHETUYECKUX 3aKOHOMEpPHOCTSIX MpOTEKaHUs
XUMHUYECKUX PEeaKlHil, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX U JIUCIEPCHBIX CHCTEMax, 00 OOLIMX
HAYYHBIX IPUHIUIIAX XUMHYECKOTO TTPOU3BOICTBA;

dopmupoBaHue y OOy4alOUIMXCAd OCO3HAHHOTO TOHUMaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUU Ui OOBSICHEHUS KIIOYEBBIX HJEH W TPOOJIeM COBPEMEHHOW XWMHH, ISt
OOBSICHEHHSI ¥ TIPOrHO3UPOBAHMSI SIBJICHHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPHPOIY; TPAMOTHOTO
pelieHust mpooOsieM, CBSI3aHHBIX C XWUMHUEH, MPOTHO3MPOBAHUS, aHAIM3a W OLEHKH C MO3ULUN
AKOJIOTUYECKON 0€30MaCHOCTH MOCIEICTBUN OBITOBOM U NMPOU3BOJACTBEHHOU JEATEIHBHOCTH YEJIOBEKa,
CBSI3aHHOM C XMMHYECKUM MIPOU3BOJCTBOM, UCIIOIB30BAHUEM U IEpEpadOTKON BELIECTB;

yriyOlieHue TpeACTaBICHUNH O HAyYHBIX METOJaX IO3HAHHS, HEOOXOMUMBIX I MPUOOPETECHUS
YMEHUN OPHEHTHUPOBATHCS B MUPE BEIIECTB M OOBSICHEHUSI XUMHUCCKHUX SBJICHUMA, UMECIOIINX MECTO B
MPUPOJIE, B MPAKTUYECKOU 1ESITETbHOCTU U MOBCEAHEBHOM KU3HU.

B mane peamm3anuu mepBOOYEPETHBIX BOCHUTATEIBHBIX W Pa3BUBAKOMIMX (YHKIHMHA IETOCTHON
CHCTEMBI CpeIHEro 00IIero o0pa3oBaHusl MPU U3YyUECHUHU TIpeaMeTa « XUMHS» Ha YyrIyOnEéHHOM YpOBHE
0COOYI0 aKTyaJbHOCTh MPUOOPETAIOT TaKKE IEIH U 33/1a4H, KaK:



BOCIIUTAaHUE YOSIKIEHHOCTH B MO3HABAEMOCTH SBIICHUI TPUPOJIBI, YBaKEHHS K ITPOI[ECCY TBOPYECTBA B
00JIACTH TEOPEeTHUYECKHX W TMPUKIAJHBIX HCCIEIOBAaHUI B XUMHUH, (OPMHUPOBAHHE MHUPOBO33PECHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTUBAIMH K 00YyYEHHIO M MIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHUS 00111€4eI0BEYEeCKUX LIEHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTyaJIbHBIX W  TBOPYECKHUX  CIIOCOOHOCTEH
oOyyaronxcs, (GOpMHpPOBAaHHE y HHUX CO3HATEIBHOI'O OTHOIIEHUS K C€aMoOOpa3OBaHUI0 U
HEeMpepbIBHOMY O00pa30BaHUIO KaK YCIOBHMIO YCHEIIHOW mpodeccnoHalbHOW U 00Iec TBeHHOU
JeSATeIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHUSI K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3I0POBOM 00pase
KHU3HU;

dopMupOBaHHE yYMEHUH M HABBIKOB Pa3syMHOI'O IIPUPOIONOJIb30BAHUS, Pa3BUTHE HKOJOTMUYECKON
KyJBTYPBI, IPUOOPETEHUE OMbITa OOIECTBEHHO-TT0JIE3HON IKOJIOTHUECKON eITEeIbHOCTH.

OOmiee 4ncI0 YacoB, MPENYCMOTPEHHBIX I M3yYeHHS XMMUU Ha YriIyOJEHHOM YpOBHE CPEIHEro
oOmrero oobpazoBanus, coctasisier 204 yacoB: B 10 kimacce — 102 gaca (3 yaca B Henemo), B 11 kmacce
— 102 gaca (3 gaca B HezeNmO).



COJAEPXAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

TeopeTuyecKkue OCHOBbI OPraHNYeCKON XMMHUM.

[IpenmeT W 3HaYE€HHWE OPraHUYECKOW XMMHH, MPEIACTABICHHE O MHOT000pa3uu OPraHUYECKUX
COEJIMHEHMI.

DNEeKTPOHHOE CTPOECHHE aToMa YIiepoja: OCHOBHOE M BO30YKIEHHOE COCTOSHUS. BaneHTHbIE
BO3MO)XHOCTH aTOMa yIJjiepojna. XUMHYECKas CBS3b B OPraHMYECKUX COCAMHCHHSIX. THIIBI
ruOpuaAM3ali  aTOMHBIX opOuTaneil yriepona. MexaHu3Mbl 00pa3oBaHUS KOBAJEHTHOM CBS3H
(OOMEHHBI W JTOHOPHO-AKIENTOPHBIN). THIBI MepeKpbIBaHUS aTOMHBIX OpOUTallel, G- W T-CBS3H.
Onunapnasi, qBOifHasE u TpoWHas cB3b. CrnocoObl pa3pbiBa CBS3€H B MOJIEKYJIaX OpPraHUYECKUX
BeniectB. [ToHsTHEe 0 cCBOOOJHOM paauKaie, HyKJIeopHiIe U 3IeKTpoduie.

Teopus crpoeHus opraHndecKkux coenuHeHnid A.M. bytiiepoBa U COBpEMEHHBIE IIPECTABICHUS
0 CTPYKType MOJIEKYJ. 3HAU€HUE TEOPUH CTPOEHUS OPraHMYECKUX COeqUHEHHI. MoiiekynspHble U
cTpykrypHbie (hopmyinbl. CTpyKTypHBIE (POPMYIBI pa3IMYHBIX BUJIOB: pa3BEPHYTas, COKpaIIEHHAs,
ckenetHas. M3omepus. Bunbl nsomepun: CTpyKTypHas, MPOCTPAHCTBEHHAs. DIEKTPOHHBIE (P (HEKTH B
MOJIEKYJIaX OPraHUYECKUX COeNMHEHNI (MHIYKTUBHBINA U Me30MEPHBIN 3 EKThI).

[IpencraBieHne O KiaacCH(PUKALMKM OpraHUYecKux BemiecTB. IloHsATHE O (YHKIIMOHAIBHOMN
rpynne. I'omonorus. I'omonorumueckue psabl. CucremaTuueckas HOMEHKJIATypa OpPraHUYECKUX
coenqunennit (IUPAC) u TpuBHaJIbHBIC HA3BaHUS OTACIbHBIX MPEACTABUTEIICH.

OcobenHocty U KinaccuuKamnusi OpraHMuecKux peaxiuii. OKuCIUTEeThHO -BOCCTAHOBUTEIBHBIE
pPEaKIMU B OPraHNYECKOW XUMUMU.

DKCNEepUMEHTAIbHBIC METOIBl W3Y4YEHHUsS BEIIECTB W WX NPEBPAIICHUN: O3HAKOMIIEHHE C
o0Opa3liaMi OpPraHWYECKMX BEIIECTB M MaTepuajaMd Ha WX OCHOBE, OMBITHI IO MPEBPAIICHUIO
OpPraHUYEeCKUX BEIISCTB MpPU HarpeBaHuu (TUlaBjieHHWE, OOYTJIMBaHUE M TOPEHHUE), KOHCTPYHPOBAHHUE
MoJienel MOJIeKyJl OpraHM4eCKUX BEIIEeCTB.

Yraesoaopoasl.

Ankanbl. ['omonormyeckuil psa ankaHoB, obOmas GopMmyrna, HOMEHKJIATypa U HM30MEpHS.
DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, SP3-rHOpuau3alus aTOMHBIX
opbuTanei yriepona, 6-cBa3b. @u3nuecKkre CBOWCTBA aJIKaHOB.

XUMHUYECKHE CBOMCTBA AQJIKAHOB: pEAKIMHM 3aMEIIeHHs, M30MEpU3aluu, IETUJIPHPOBAHUS,
LUKJIM3alUH, [TMHPOJU3a, KpeKuHra, ropenus. [IpencraBienre o MexaHu3Me peakUuil paguKajbHOIO
3aMELLEHMUS.

Haxoxxnenue B npupozae. CriocoObl MOTy4eHNs U IPUMEHEHUE AJIKAHOB.

[Muknoankanel. OOmiast ¢dopmyna, HOMEHKIaTypa W uzoMepus. OCOOEHHOCTH CTPOCHUS H
XUMHYECKUX CBOMCTB MajibIX (LIMKJIONPOINAH, UKIO0YTaH) U OOBIYHBIX (ITUKJIONICHTAH, IIUKJIOT€KCaH)
uKJI0aaKaHoB. CriocoObl MONy4YeHHS U TPUMEHEHUE IIUKJIOATKAHOB.

Ankensl. 'omonorudeckuii psija aiakeHoB, obOmas ¢opmylia, HOMEHKIATypa. DJIEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYII AIKEHOB, SP>-THOPHAN3aLMsl AaTOMHBIX OpOUTaNeil yriueposaa, G-
U m-cBs3U. CTPYKTypHasi U reoMeTpudeckas (1uc-rpaHc-) uzoMmepusi. Gusnyeckrue CBONCTBA aJIKEHOB.
XUMHUYECKHE CBOMCTBA: PEAKIIMU MPUCOEAUMHEHUS, 3aMEIICHUSI B O-TIOJI0KEHUE MPU JBOMHOW CBS3H,
nonuMepu3aiuu u okucieHus. [Ipapmio MapkoBHukoBa. KauecTBeHHBIC peaKIIMu Ha TBONHYIO CBSI3b.
Crioco6bI mosTyuyeHus ¥ IpUMEHEHHEe aJIKEHOB.



Ankanuensl. Knaccnukanus ankagueHoB (CONpsHKEHHbBIC, H30IMPOBAHHBIC, KVMYIUPOBAHHbIE).
OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOCHHS M XMMHYECKHUX CBOWCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-
npucoenvnenue. Ilonmumepusanus conpsok€HHBIX aueHOB. CrnocoObl MOJNyd4eHHS U IMPUMEHEHHE
AJIKaJECHOB.

Anxunpl. ['omonoruueckuii psig ajakuHOB, oO0mmIas ¢GopMysia, HOMEHKJIATypa W H30MEpHs.
DONEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJl AaJKUHOB, SP-THOpUAM3AIUS ATOMHBIX
opbutaneir yriepomga. @Puznueckue CBOWCTBA aJKUHOB. XHMHYECKHE CBOWCTBA: PEAKIUU
IPUCOEIMHEHUS, AMMEPU3ALMM M TpUMEpH3aluu, OKHcieHUs. KucioTHble cBOiCTBa aJKUHOB,
UMEIOIIMX KOHLIEBYIO TpPOHHYIO CBsi3b. KauecTBEHHBIE peakIUMM Ha TPOHWHYIO CBA3b. CrocoObl
MOJTyYEHHs U IPUMEHEHNE aJIKMHOB.

ApomaTuueckue yriaeBomopoasl (apeHsl). I'omonormueckuil psia apeHoB, oOmias Qopmyia,
HOMEHKJIaTypa ¥ HM30MepHs. OJIEKTPOHHOE M IPOCTPAaHCTBEHHOE CTPOEHHME MOJIEKYJbl OeH3oIna.
®dusuyeckre CBOMCTBa apeHOB. XMMHMUYECKHME CBOWCTBa OEH30/la M €ro TOMOJIOTOB: peaKLuu
3aMeIleHUss B OEH30JIbHOM KOJblLle M YIJIEBOAOPOAHOM pajuKaje, peaklUuu I[PHCOeIUHEHMs,
OKHCJIEHHEe romosioroB Oensona. IIpeacraBieHue o0 OpUEHTHUpYIOLIEM JEHCTBUM 3aMecTUTENed B
OEH30JIbHOM KOJIblle Ha MPUMEPE aJKUIbHBIX PaJUKaIoB, KAPOOKCHIBHOM, I'MAPOKCHIIBHONW, aMUHO- U
HUTPOTPYMIIbI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHYECKHUX CBOMCTB crupona. Ilommmepusauus
crupoia. CriocoObl MOJTy4eHHsl U IPUMEHEHNE apOMaTHUECKUX YII€BOIOPOIOB.

[Tpuponnsii ra3. [lonytHeie HedTAHBIC Ta3bl. HedTh 1 €€ nporcxoxaeHne. KameHHBINH yroib 1
OpoayKThl ero mnepepabotrku. CrnocoObl nepepaboTku He(PTHU: NMeperoHka, KPeKUHr (TepMUYECKHi,
Katanutuueckuil), pudopmunr, nuponus. IIpogykrsl mnepepaboTku HePTH, UX NpPUMEHEHHE B
IPOMBILIEHHOCTH U B OBITY.

I'eneTnueckas CBsA3b MEXAY PA3IMYHBIMU KJIACCAMHU YIIJIEBOAOPO/ OB.

DJIEKTPOHHOE CTPOEHHUE TaIOr€HIIPOU3BOJHBIX YIIIEBOJOPOAOB. Peaknuy 3aMenieHus rajioreHa
Ha THJIPOKCOTPYIIILY, HUTPOTPYIITy, [IHaHOTPYIITY, aMUHOrpyIy. JeficTBue Ha raJloreHnpou3BOAHBIE
BOJIHOT'O M CIIUPTOBOI'O pacTBOpa WEN0UH. B3anumozeiicTBre qurajaoreHaJlkaHoB ¢ MarHUEM U [IUHKOM.
[TonaTne 0 METANIOOPraHUYECKMX  COEAMHEHUAX. Vcmonp3oBaHME  rajOr€HIPOM3BOAHBIX
YTJIEBOIOPOJIOB B OBITY, TEXHUKE U IIPU CHHTE3€ OPraHMYECKUX BEIIECTB.

DKcnepuMeHTaJIbHbIE METOABl M3YYEHHUS! BEIIECTB M WX NMpPEBpAIlEHH: H3y4eHne (U3MUECKUX
CBOWCTB YIJIEBOAOPOJOB (PacTBOPUMOCTb), KAuE€CTBEHHBIX peakUui YTJIEBOAOPOJOB pa3IMUHBIX

xaccoB (0OecIBeUrBaHUE OPOMHOM HMJIM MOJHOM BOJIBI, PACTBOPA MEpPMaHTraHaTa Kajus,
B3aMMOJICHCTBHE alleTWJieHa C aMMHAYHBIM PacTBOpoM okcuma cepedpa(l)),
KaueCTBEHHOE OOHApY)KEHHE yIJIepoja W BOJOpOJa B OPraHMYECKHX BEIIECTBAX,
HOJIyYeHHE STHICHA U U3Y4EHHE €ro CBOMCTB, O3HAKOMIICHHE ¢ Ko/uteKnusiMu «Hedtb»

u «YI‘OJII)», C 06p33HaMH mIacTMacc, KaydykoB U PC3UHBI, MOACIMUPOBAHUC MOJICKYJI
YTIIEBOOPO/IOB U TaJOTCHIIPOM3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:kamue opranudeckue coeHnHeHUsI.

[Ipenenpubie omHOaTOMHBIE CUPTHI. CTpoeHHE MOJIEKYN (Ha MpUMepe METaHoJla M 3TaHOoJIA).
['omonoruveckuii psija, odmas GopMmysia, ©H30MepHs, HOMEHKJIATypa W Kiaccupukanus. Pusndeckue
CBOMCTBA MpeleNbHbIX OJHOATOMHBIX CHOUPTOB. BomopoaHbie CBsI3W MEXIYy MOJEKYJIaMH CHUPTOB.
XWMHUYECKHE CBOMCTBA: pPEAKUMUHU 3aMELICHMS, JETHJIpaTallii, OKHCIEHUS, B3aUMOACHCTBUE C
OpPraHMYeCKUMHU U HEOPraHWYECKUMHU KucjaoTramu. KauecTBeHHas peakiusi Ha OJJHOATOMHbBIE€ CIIUPTHI.
JeiicTBue »TaHOJla M MeETaHOJAa Ha opraHu3M denoBeka. CrocoObl MOJIy4YeHHUS U TPUMEHEHHUe
OJTHOATOMHBIX CITUPTOB.



[Tpocteie 3¢dupsl, HOMeHKnaTypa U u3zoMmepus. OcoOeHHOCTH (GHU3MYECKUX M XUMHYECKUX
CBOICTB.

MHoroaToMHbl€ CIIMUPThHI — STHJICHIJIMKOIb U MHLEpUH. PU3ndyecKkue U XUMUYECKHe CBOWCTBA:
peakuMM 3aMelleHHs,, B3aUMOACHCTBHME C OpPraHWYeCKUMH U HEOPraHMYEeCKHUMH KHCIOTaMU,
KayeCTBEHHAass peaklusi Ha MHOroaToMHble cnuptel. IlperncraBieHne o MexaHM3ME peakuui
HyKJIeopHIbHOrO 3amenieHus. JlelictBue Ha opranusm uenaoBeka. CriocoObl MOTydeHNs U IPUMEHEHUE
MHOT'0OaTOMHBIX CITHPTOB.

®enon. CrpoeHue MOJEKYNbl, B3aMMHOE BIHMSHHE THIPOKCOTPYNIBI M OEH30JILHOIO spa.
Ousnueckue cBorictBa heHoma. OCOOEHHOCTH XMMHYECKHX CBOMCTB (peHONa. KauecTBeHHbIE peakuu
Ha  ¢Qenon. ToxcuuHocts  ¢enoma. CnocoObl  TONydeHHS W OpUMEHeHue  (¢eHoa.
®denonpopmanpaeruaHas CMOJA.

KapOoHuabHbIE COCTUHEHUS — albJAETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHMIIBHOM
rpynmnsl. 'omosoruueckue psasl ajabAeruioB U KETOHOB, 001mas (GpopMmyia, ©30MepHsi © HOMEHKJIATypa.
®usnyeckre CBOWCTBA alBAETUIOB M KETOHOB. XMMHMYECKHE CBOWCTBA AlBAECTUIOB MU KETOHOB:
peakuuu npucoeanHeHus. OKUCIEHUE aabAeru0B, KaueCTBEHHbIE PeakMy Ha ajbaeruisl. CrocoOsl
NIOJyYEHMs U IPUMEHEHUE aJbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE TpefebHbIE KapOOHOBbIE KHUCIOTB. (OCOOEHHOCTHM CTPOCHUS MOJEKYI
KapOOHOBBIX KMCIOT. I30Mepust U HOMeHKIaTypa. Pu3ndeckue cBOoHCTBA OJJHOOCHOBHBIX MPEIEIbHBIX
KapOOHOBBIX KHUCIOT. BomoposiHble CBSI3M MEXKIY MOJEKYlIaMH KapOOHOBBIX KHCIOT. XUMHUYECKHE
CBOWCTBA: KHCIJIOTHbIE CBOWCTBA, peakuus ATepu(UKALNUU, PEaKIHH C y4acTHEM YIJIEBOJOPOAHOIO
paaukaiga. OCOOEHHOCTH CBOMCTB MYPAaBbUHON KHCIOTHL. [lOHSATHE O TPOU3BOMHBIX KapOOHOBBIX
KHCIIOT — CHOXHBIX 3(dupax. MuorooOpa3zue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWMCTB
HeNpeAeNbHbIX U apOMAaTHUYECKUX KapOOHOBBIX KHCIIOT, TUKapOOHOBBIX KHCJIOT, THAPOKCUKapOOHOBBIX
kuciot. [IperncraBurenu BhICIIMX KapOOHOBBIX KHCIOT: CT€ApUHOBAs, MaJbMHUTHHOBAS, OJEMHOBAS,
JUHONe8as, MuHoIeH06as KUcnoTel. CriocoObl MOTydeHUs U TpUMEHEeHHe KapOOHOBBIX KHCIIOT.

Cnoxusie 3¢upsl. 'omomornyeckuit psin, obmas GopMyna, u3oMepuss ¥ HOMEHKIATypa.
®dusnueckre U XMMU4YECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LIEJI0YHOU cpefe.

Kupsl. CrpoeHue, pu3MuecKMe W XUMHUYECKHE CBOMCTBA JKUPOB: THAPOJIU3 B KHUCIOH U
menouHo cpene. OcoOEHHOCTH CBOWMCTB KHPOB, COAEpPXKAIIMX OCTaTKU HENpPENEIbHBIX MKUPHBIX
KUCIIOT. JKUpbI B IpUpOJIE.

MBpLT4 KaK CONM BBICIINX KapOOHOBBIX KHCIIOT, X MOIOIIEE 1€l CTBHE.

OO0mas xapakrepucTika yrieBojoB. Knaccudukanus yriieBogoB (MOHO-, M- U HOJIMCAXapUbI).
MoHocaxapuipl: III0K03a, GPyKTO3a, rajakro3a, pubosa, aesokcupubosa. dusznyeckue cBOWCTBA U
HaxoxJaeHue B npupoge. PorocuHTe3. XUMUYECKHE CBOMCTBA TIJIIOKO3bL: PEAKUUU C YYaCTUEM
CIIUPTOBBIX M aJbJErHIHON T'PYII, CHUPTOBOE U MOJIOYHOKKCIIOE OposkeHue. [IpuMeHeHue IiIoKo3bl,
e€ 3HAueHUE B HKU3HEACATEIBHOCTH opraHusma. Jlucaxapuisl: caxapos3a, MajlbTO3a M JIAKTO3a.
BoccTranaBnuBaromue 1 HeBoccTaHaBIMBaroue aucaxapuabl. ['uaponus aucaxapunos. Haxoxnenue B
npupoje u npuMenenue. [loaucaxapupl: Kpaxmai, IIMKOTEH U Leunoiao3a. CTpoeHrne MaKpoMOJIeKyJ
KpaxmaJja, TJIMKOreHa W IeTo03bl. dusnueckue CBOMCTBa Kpaxmana U IeJUI0JI03bl. XUMHUYECKue
CBOMCTBA Kpaxmalia: THJpoJIn3, KaueCTBEHHAs peakuus ¢ HojoM. XUMUYECKHUE CBOWCTBA IEJUI0JI03bI:
TUAPOIN3, TMoJydeHue 5(GupoB MHemono3bl. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,
alleTaTHBIA MIENK).

OKClepUMEeHTaJIbHbIE METOABl M3YyUEHHUS BEIIEeCTB M MX TMpPEeBpalleHUi: pacTBOPUMOCTD
pa3INYHBIX CIIUPTOB B BOJIE, B3aUMOJEHCTBUE 3TAHOJIA C HATPUEM, OKHMCIIEHHE 3TUJIOBOTO CIIUpTa B
albJeru] Ha pPacKajJ€HHOW MEIHOW IPOBOJIOKE, OKHUCIEHUE ATHIIOBOTO CIHPTA JUXPOMATOM KajHs
(BO3MOKHO HCIOJIb30BaHUE BHUJAEOMATEPUATIOB), KAUECTBEHHBbIE pPEAKIMH Ha aibAeruabl (C



ruapokcuaoM auammuHcepeopa(l) m ruapokcumom meau(ll)), peakumsi raMIepuHa ¢ THIPOKCHIOM
menu(ll), xumuueckue cBoicTBa pacTBOpa YKCYCHOM KHCIIOThI, B3aUMOJIEHCTBHE PacTBOpPA TIIFOKO3bI C
ruapokcusioM meau(ll), B3anmonelicTBue kpaxmasa ¢ HOJOM, pElIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
temaMm «CriupThl U Qeronsny, «KapoboHnoBbie kucaoTbl. CoKHbBIE YDUPHD).

A30TCO/Aep:KaIIe OPraHnYecKne coenHEeHN .

AMUHBI — OpraHMYecKre MPOU3BOAHBIE aMMmuaka. Kimaccudukanus aMuHOB: anudaTHdecKkue u
apoMaTHuYecKue; IMEepBUYHbIE, BTOpUYHBIE W TpeTHuHble. CTpoeHue MoOJekyJs, oOmas Qopmyna,
M30Mepusi, HOMEGHKIIATypa U (PU3UYECKUE CBOMCTBA. XMMHYECKOE CBOMCTBA anmu(paTUIECKHX aMHUHOB:
OCHOBHBIE CBOMCTBA, aJIKMJIMPOBAHUE, B3AUMOJECHCTBHE NMEPBUYHBIX AMUHOB C A30THUCTOM KHCIOTOM.
Conu anKuIaMMOHUS.

AHUJMH — TpEeACTaBUTENb aMUHOB apoMatudeckoro psjga. CrtpoeHue anuinHa. B3aumnoe
BIIUSIHUE TPYNI aTOMOB B Mojekyle aHwimHa. OCOOCHHOCTH XUMHUYECKMX CBOMCTB aHMJIMHA.
KauectBennsie peakiuu Ha aHwinH. CriocoObl MOJy4YeHUs W MPUMEHEHHE anu(paTHYeCKUX aMUHOB.
[TonyyeHue aHUIMHA U3 HUTPOOEH30A.

AwmuHokucnoTel. Homenknatypa u uzomepus. OTAenbHbIE NPEICTABUTEIH (-aMHUHOKHUCIOT:
TTIMIUH, ajaHuH. OU3nYeckre CBOMCTBa aMHUHOKHCIOT. XUMHYECKHE CBOMCTBA aMHHOKHCIOT KakK
aM(pOTEepHBIX OPraHMYECKUX COCIUHEHMH, peakius MONUKOHACHCAllMH, 0o0pa3oBaHHE MENTHIHOU
cBsizu. buonornyeckoe 3HaueHne aMMHOKUCIOT. CHHTE3 U TUIPONIN3 TETTHI0B.

benku kak mpupomHsie monuMepsl. IlepBuyHas, BTOpUYHAs U TpPETUYHAs CTPYKTypa OENKOB.
XuMH4ecKre CBOMCTBA OEIIKOB: THAPOJIN3, JeHATypalisl, KaueCTBEHHbIE PEaKI[UU Ha OCNKHU.

DKCNepUMEHTAIbHBIE METOJbI H3YYEHHS BEIIECTB U WX MPEBPAIICHHI: pacCTBOpEHUE OEIKOB B
BOZC, JeHATypalusi OEIKOB TIpU HArpeBaHWM, I[BETHbIE pPEAKIMW Ha O€JKH, penieHue
OKCMEPUMEHTANbHBIX 3aa4 10 TeMaM «A3OTCoJepKallie OpraHUYecKhe COCAUHEHHSD W
«Pacro3HaBaHre OPraHMYECKUX COSTUHEHUI.

Boicokomosieky/JasipHbIe COeTHHEHUS .

OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJIEKYJSIDHBIX COEIMHEHHMM: MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IMOJIMMEpU3alluu, CPeAHsss MoJieKysipHas macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSAMHEHHH — MOJMMEepHU3alis U MOJTUKOHACHCAIINS.

[Tonmumepubie matepuansl. [lmactMaccbl (MOAMATHIIEH, MOJIUIPONUICH, MOIMBUHUIXIOPUL,
MOJIUCTUPOJI, TOIMMETHIMETAKPUIIAT, IMOJUKapOOHAThl, MOJMAITHWIEHTepedTanaT). YTHIM3alus u
nepepadoTKa MIacTHKA.

DOnacToMepbl:  HaTypajbHBIH  KaydyK, CHHTETHYECKHME  Kaydyku  (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30MPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HatypanpHble (XJIONOK, HIEPCTh, WIENK), HMCKYCCTBEHHBIE (BHMCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHUE (KaIlpOH U JIaBCaH).

[Tonumepsl crnenuanbHOro HaszHaueHus (TediIoH, KeBiap, 3JIEKTPONPOBOASINME MOJIUMEPHI,
Ouopa3zyiaraeMbI¢ MOJIMMEPHI).

DKCNepUMEHTAIbHBIC METOABl W3y4YEHHUs BEIIECTB M HX NPEBpAIICHHI: O3HAKOMJIEHHE C
o0pa3llaMi  TPUPOAHBIX M  HCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, KaydyyKOB, peIIEHHUE
HKCIEPUMEHTANbHBIX 3a/1a4 10 TeMe «Pacno3HaBaHue JIaCTMacC U BOJIOKOH.

Pacuérnsle 3anaun.

Haxoxxaenue MoJeKymnsipHOM (QopMyJibl OpPraHUYecKOro COEIMHEHHUS IO MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSUIMX B €ro COCTaB, HAXOXJICHHWE MOJEKYJIApHOH (HOPMYNIBI OPraHUu4YecKoro
coeMHeHHs] o Macce (00bEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BellecTBa (Macce, 00bEMY)
OPOAYKTOB PEaKIMH W/UIM  HCXOAHBIX BEIIECTB, YCTAaHOBJIEHHE CTPYKTYPHOH  (HOpMYyIIbI



OpPraHMYecKOro BelIeCTBA Ha OCHOBE €ro XHUMHYECKUX CBOHCTB WJIM CIOCOOOB MOJMy4YEHHMs,
OIpPEENEHNE TOIH BBIXO/1A MPOAYKTA PEAKIIMH OT TEOPETUIECKH BO3MOKHOTIO.

MexnpeaMeTHbIE CBA3H.

Peanmuzanmss MeXNpeIMETHBIX CBS3€M IpUM HM3y4E€HUM oOpranudeckod xumuu B 10 kiacce
OCYIIECTBJISIETCS Yepe3 UCIOIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYUHbIX MOHSITHH, TaK U MOHATHUH,
INPUHATBHIX B OTJENbHBIX MIPEIMETaX €CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO0mme ecTeCTBEHHO-HAY4YHbIE MOHSTHS: SBJICHHE, Hay4HbIH (aKkT, TUIOTE3a, TEOpus, 3aKOH,
aHalu3, CUHTE3, Kiaccudukamus, HabJIoeHn e, U3MEepPEeHne, SKCIIEPUMEHT, MOJIelb, MO/IETTMPOBAHUE.

dusuka: MaTepus, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTUUYECKUN YPOBEHbD,
BEILIECTBO, TeJ0, O0BEM, arperatHoe COCTOSIHWE BEIIECTBA, (U3NYECKHE BEIWYMHBI, EIUHHIIBI
M3MEPEHHUs, CKOPOCTh, SHEPrHUs, Macca.

buonorusi: kierka, opraHus3M, O3KOCHUCTeMa, Ouocdepa, MeTabOIM3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIN U reTepoTpodHbI TUII TUTaHUS, OpoXkeHue, (POTOCUHTE3, JIbIXaHue, OeJKH, YTIeBObI,
’KUPBI, HYKJIENHOBbIE KUCIIOThI, (DEPMEHTBHI.

['eorpacusi: mosne3Hble HCKOMAaeMbl€e, TOIUIUBO.

TexHosiorus: nuuieBble MPOLYKTBbI, OCHOBBI PAallMOHAJIBHOIO IUTAHMS, MOIOILIME CPEICTBa,
MaTepuabl U3 UCKYCCTBEHHBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KIIACC

OBLIAA N HEOPTAHUYECKASA XUMUSA

TeopeTuvyeckue OCHOBbI XMMUH.

Atom. CocTaB aTOMHBIX siaep. XuUMHUuecKHil snemeHT. M3orombl. CTpoeHHE 3JIEKTPOHHBIX
000J109eK aTOMOB, KBAaHTOBbIE UHCNA. DHEPreTUUECKUe YPOBHM M TMOAYPOBHU. ATOMHBIE OpOUTANH.
Knaccudukaryss XMMUYECKHX 3JIEMEHTOB (S-, P-, d-, f-anmementsl). Pacnpenenenue >aeKTPOHOB MO
aTOMHBIM OpOUTaIsIM. OJEKTPOHHBIE KOH(UIypalMd AaTOMOB 3JEMEHTOB IE€pPBOr0—4ETBEPTOrO
NEpUOIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHHM, OJJICKTPOHHbIE KOH(UTYypaluu HOHOB.
DNeKTPOOTPULIATEIBHOCTb.

Ilepnonnuecknuii 3akoH u Ilepuonnueckas cucrema xumuueckux 3ieMenToB /.M. Mennaeneesa.
CBs13b nepuoinyecKkoro 3akoHa u Ilepuognueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHsS CBONCTB XUMHUYECKHUX OJJEMEHTOB U
00pa3yeMbIX UMH IIPOCTHIX U CIOXKHBIX BELIECTB 110 TPYIaM U NepruojaM. 3HaueHue epruoIu YECKOTro
3akoHa JI.11. Menneneena.

XuMu4eckasi CBA3b. BuHIbl XMMUYECKOW CBS3U: KOBAJICHTHAs, WOHHAsA, METaJUIMYECKasl.
MexaHnu3Mbl 00pa30BaHMsI KOBAJIEHTHOW CBS3M: OOMEHHBIH U JIOHOPHO-aKLENTOPHbIM. DHeprus u
JUIMHA CBs3H. [I0IspHOCTH, HAIIPABIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOU cBs3u. KpaTHble CBA3M.
BopoponHas cBsi3b. MeXMOIEKyISIPHbIE B3aUMOIEH CTBUSL.

BaneHTHOCTh M BaJIEHTHBIE BO3MOXKHOCTU aTOMOB. CBsI3b 3JIEKTPOHHON CTPYKTYPBI MOJIEKYH C
UX F€OMETPUUYECKUM CTPOEHUEM (Ha MpUMEpPE COENUHEHUH 3JIEMEHTOB BTOPOrO NMEPUOAA).

[IpencraBnenne 0  KOMIUIEKCHBIX  coeauHeHusaAX. CocTaB  KOMIUIGKCHOTO  HMOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl.  3HA4EHME  KOMIUIEKCHBIX coeauHeHuil. Ilonstue o
KOOPJIMHAITMOHHON XUMMUH.

BemecTtBa MOJIEKYJIIPHOTO M HEMOJEKYJISPHOIO CTPOEHUsA. THUIBI KPUCTAJUIMYECKUX PELIETOK
(CTPYKTYp) M CBOWCTBA BELIECTB.

Ilonste o aucnepcHblx cuctemax. MctunHble pactBopsl. IlpencraBieHue O KOJIOMAHBIX
pacTtBopax. CriocoObl BbIpa)K€HUSI KOHI[EHTPALlMU PacTBOPOB: MaccoBasi JOJsl BEIECTBa B PacTBOPE,



MOJIIpHasi ~ KOHUEHTpauus. HacbllleHHble ¥ HEHACBILIEHHBIE  PACTBOPHI, PAaCTBOPUMOCTb.
Kpucramioruaparsl.

Knaccudukanuss u HOMEHKJIaTypa HEOPraHMYECKUX BELIeCTB. TpUBHANIbHBIE Ha3BaHUS
OT/AEJbHBIX IPECTaBUTENIEH HEOPTaHUYECKUX BEILECTB.

Knaccudukanus XMMHUECKHX pEaKIUil B HEOPraHUYECKOM M OpraHMYecKodl XUMHUU. 3aKOH
COXPaHEHHUS MacChl BEIIECTB; 3aKOH COXpPAaHEHHs M MpPEBpalleHUS HSHEPruu IMpU XUMHUYECKUX
peakiusax. TernoBslie 3¢ PeKThl XUMUYECKUX peakiuil. TepMoXxuMuueckrue ypaBHEHHU .

CKOpOCTh XMMHUYECKOH peakinu, €€ 3aBUCHMOCTh OT Pa3IUYHBIX (aKTOpPOB. ['OMOreHHbIE U
rereporeHHble peakuuu. Katanms u kaTaau3aTopsl.

O6patumMbie U HeoOpaTHMbIE peakiuu. XUMHUUYeckoe paBHoBecHe. KoHCTaHTa XMMUYECKOTO
paBHOBecus. DaKTOPBI, BAUSIOILIME HAa MOJIOKEHUE XUMUYECKOrO PABHOBECHS: TEMIIEPATypa, 1aBJICHHE
Y KOHLICHTPALIUH BEIIECTB, y4acTByromMX B peakiuuu. [Ipunnun Jle [larense.

OnektponuTuyeckas auccouuanus. CHuiabHbIe U clladbie 3JIEKTPOIUThl. CTENeHb THUCCOIUALIUH.
Cpena BOIHBIX pPAaCTBOPOB: KHCIIOTHAs, HEWTpaibHas, MiesodHas. Bomopomubiii mokaszarens (pH)
pactBopa. ['maponus coseii. Peakiiun noHHOTO OOMEHa.

OKHCIIUTENBPHO-BOCCTAHOBUTENbHbIE  peakuuu. CreneHb  okuciaeHus.  OKuciutenb U
BOCCTaHOBUTENb. Ilpouecchl OKUCIEHHMS M BOCCTAHOBJICHMS. BaxHelnne OKHCIUTENU U
BOCCTaHOBUTENU. MeToa 37eKTpOHHOT0 OanaHca. DJIeKTPOJIU3 paCTBOPOB U PACIIIIABOB BEIIECTB.

DKCrepuMeHTaJIbHbIE METO/Ibl U3YUEHHUs BEIIECTB U UX MPEBPALICHUIN: Pa3JI0KEHUE MEPOKCUaa
BOZOpOJA B NPUCYTCTBUU KaTaau3aTopa, MOJAENIN KPUCTAUIMYECKUX PEIIETOK, IPOBEIECHUE PEAKIUN
HMOHHOIO OOMEHa, OIpeAeNieHHUE Cpelbl PAacTBOPOB C IMOMOLIbI0 MHIWKATOPOB, U3y4€HHUE BIIMSHUS
pa3nuYHbIX (AKTOPOB Ha CKOPOCTh XUMUYECKOM peakuu U MOJI0KEHUE XUMHUYECKOT0 paBHOBECHSI.

Heoprannyeckasi Xumus.

ITonoxenue HemetaioB B [lepuoanueckoil cucreme XxuMuueckux anemenTos .M. MenneneeBa
U 0COOGHHOCTH CTPOEHUS MX aTOMOB. PU3NUYECKUE CBOWCTBA HEMETAJNIOB. AJIOTPOIUS HEMETAJIOB
(Ha mpuMepe Kuciiopoaa, cepsl, pochopa u yriepona).

Bonopon. Ilomyuenue, ¢usnueckne M XUMHUYECKHE CBOMCTBA: pEAaKUIMU C MeETaUlaMH H
HeMeTaJUlaMU, BOCCTAaHOBUTENbHbIE cBOMCTBA. [ uapuasl. ToIIMBHBIE 3JIEMEHTHI.

[anorensl. HaxoxaeHune B TpHpone, CIOCOOBI TONy4YeHHs, (HU3MUECKUEe M XUMHUYECKHE
cBoiictBa. ['anmoreHoBogoponbl. BaxHellne KHCIOPOACOAEpPKAIIME COEAUHEHUS TaJIor EHOB.
JlaGopaTopHble M MPOMBILUIEHHBIE CIIOCOOBI MOJYy4YEHUs TrajoreHoB. [IpruMeHeHne rajloreHoB W ux
COEIUHEHUHN.

Kucnopon, o3on. JlabGopaTopHble ¥ TNPOMBIIUIEHHBIE CHOCOOBI MOJYYEHUS KHCIOpOJa.
duznyeckre U XMMUYECKUE CBOMCTBA U MIPUMEHEHUE KU CIopoJa U 030Ha. OKCUABI U IEPOKCHUJI bl

Cepa. Haxoxzaenue B mpupoje, CrocoObl MoiydeHus, (pusnueckue U XUMHUYECKHE CBOICTBA.
CepoBonopon, cymbdunsl. Okeun cepoi(1V), okeun ceppi(VI). CepHucTas u cepHas KUCIOTHI U MX
cosii. OCOOCHHOCTH CBOMCTB CEPHOM KUCIOTHI. [IppuMeHeHune cepbl 1 €€ cCoeTMHEHUM.

Azor. Haxoxxnenue B mpupone, crnocoObl MojgydeHus, GU3ndeckrue U XMMUYECKHEe CBOWCTBA.
Ammuaxk, HUTpubl. OKcHabl a30Ta. A30THCTas U a30THAS KMCIOTHI U UX cojii. OCOOEHHOCTH CBOMCTB
a30THOM KuCNOThL. [IpruMeHeHne a30Ta u ero coeAMHeHU. A30THbIE YJ00pEHUS.

dochop. Haxoxkaenue B mpupoe, CrocoObl MOMydeHUs, PU3NIECKUe 1 XMMUYECKHUE CBOMCTRA.
®dochunst u pochun. Oxcunsl hochopa, pochopnas kucnora u e€ conu. [Ipumenenue pocdopa u ero
coeauHeHunit. @ochopHbie y100peHHs.

VYruepon, HaxoxaeHue B MpUpoae. AUIoTporiHble Moaudukanu. Ou3nyeckue 1 XUMUYECKue
CBOICTBa MPOCTBIX BEIIECTB, 00pa3oBaHHbIX yriaepomom. Okcua yriaepona(ll), oxcun yrinepona(lV),
yroipHass KHCIOTa W €€ COJM. AKTUBHUPOBAHHBIM yromib, ajacopbums. Pymrepensl, rpadeH,



yriaeponHble HaHOTPYOkH. IIprMeHeHune MpOCThIX BEILIECTB, OOpPA30BAHHBIX YIJIEPOIOM, U €ro
COEIMHEHMI.

Kpemuuii. Haxoxnenue B mnpupoje, crnocoObl MOdydeHHs, (u3nuecKkue u XUMHUYECKHE
cBoiictBa. Oxcun kpemuus(lV), kpemHueBas Kucinora, CUiIMKaThl. [IpuMeHeHUE KpeMHHS U €ro
coenrHeHuil. CTEKIO, €ro MmoJy4yeHue, BUJbl CTEKJIA.

[Tonoxxenne metayoB B Ilepumommueckoit cucTeMe XHMHUYECKHX 3JeMEHTOB. OCOOEHHOCTH
CTPOEHHUS 3JEKTPOHHBIX 000J0UueK aToMOB MeTajuioB. OOmme ¢u3nyecKkue CBOWCTBA METAJIOB.
[Ipumenenue MerauioB B ObITY U TexHHKE. CIJIaBbl METAJIOB.

DNEeKTPOXUMHUUYECKUIM psll HampspkeHuit MertayuioB. OOImuMe crnocoObl MOJyYeHHsS METaJlIoB:
TUAPOMETAJUTYPrus, MUPOMETAIUIYprus, 3JiekTpomeramutyprus. [loHsTHE O KOpPpO3UM METaJIOB.
Crioco0s!I 3alUThl OT KOPPO3UH.

O6mas xapaktepucruka MmeTamnoB |A-rpynnsl  Ilepuoguueckoit cucTeMbl XUMHUYECKHX
anemeHToB. Hatpuil u xammii: monydeHue, Qu3MUecKHMe M XHMHUYECKHE CBOWMCTBa, NPUMEHEHHE
IIPOCTBIX BEILIECTB U UX COCTUHEHUM.

O6mas xapaktepuctuka wmerauioB |IA-rpynmnsl  [lepuonuyeckoid CHCTEMBl XUMHUYECKHX
9MeMeHTOB. Maruuii W KajbLMid: MOJlyueHue, (U3UYEeCKHe U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE
MPOCTHIX BEIIECTB M X coequHeHHH. JKECTKOCTh BOABI M CIIOCOOBI €€ yCTpaHEHHSL.

AnromMuHUMil: moiydeHue, (U3MYECKME M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE IPOCTOrO
BEIIECTBA U €ro coequHeHuil. AM@oTepHble CBOHCTBA OKCHIAa W THAPOKCHIA aJTIOMHUHHUS,
TUAPOKCOKOMIIIEKCHI aTFOMUHUSI.

OO6mas xapakTepucTika MetauioB nodounsix noarpynn (b-rpynm) Ilepuoanueckoit cuctemsl
XUMHYECKUX JIEMEHTOB.

Ou3nyecKue U XMMHUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCUAbl U THAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel M JUXpOMATHI, UX OKHUCIUTEIbHbIE CBOWCTBA.
[Tonmydyenue u NpuMEHEHNE XpoMa.

du3MUECKUEe U XUMUUYECKUE CBOMCTBA MapraHiia U €ro coeJuHeHunil. BaxHelme coequHeHus
mapranna(ll), wmapranna(lV), wmapranma(Vl) wu wmapranna(VIl). Ilepmanranar xamusi, ero
OKHCIIMTEIIbHBIE CBOMCTBA.

duznyeckue U XMMHUYECKUE CBOMCTBA )Keje3a U ero coeuHeHn. OKCUIbl, THIPOKCUABI U COJTU
xeneza(ll) u xxeneza(lll). Ilonmyyenue u mpuMeHeHue Keje3a U ero CIIaBoOB.

@u3n4ecKre 1 XMMHYECKUE CBOMCTBA Meu U €€ coennHeHui. [loryuenne u npuMeHeHue Meaun
U €€ COeIUHEHN.

[{uuk: momydeHue, pusnueckue M XUMHYECKHE CBOMCTBA. AMQOTEpHbIe CBOWCTBAa OKcHIa U
TUAPOKCUA [IUHKA, THAPOKCOKOMIIJIEKCHI ITUHKA. [I[ppuMeHeHne nuHKa 1 ero COeMHEHUN.

OKcIepuMeHTalbHble METOIbl M3y4YEHHs BEIIECTB W UX MpEBpalleHHil: u3ydeHue oOpas3ioB
HEMETaJUIOB, TopeHue cepbl, Qocdopa, keie3a, MarHus B KHCIOPOJAE, H3y4YEHHE KOJUICKIIUU
«MeTannbpl U CIUIaBbD», B3aUMOJEWUCTBHE IIETOYHBIX U LIEJIOYHO3EMEbHBIX METaJUIOB C BOAOU
(BOBMOXKHO HCIIOJIb30BAaHHWE BUJEOMATEPHUAJIOB), B3aUMOJEHCTBUE I[MHKA U Kejle3a C pPacTBOpaMu
KHUCIOT M LIeJoYel, KaueCTBEHHbIE peaklMd Ha HEOpraHUMYecKWe aHUOHBI, KaTHOH BOJIOpOAa U
KaTUOHbl METAJUIOB, B3aMMOJIEHCTBUE THUAPOKCUIOB AJIOMHUHHUS M LIMHKA C PAacTBOpaMHU KHUCIOT U
HIeJIoYEl, pelIeHNe 3KCIEepPUMEHTANbHBIX 3ajad no teMaM «l'amoreHsl», «Cepa U €€ COCIMHEHHUS»,
«A3zor u ¢dochop m ux coenuHeHus», «MeTaibl TIABHBIX MOATPYHI», «MeTamibl MOOOYHBIX
HOJATPYIID.

XumMHuA 1 )KU3Hb.

Ponp xuMuu B oOeCmeueHMHM YCTOWYMBOIO pa3BUTHS dYelloBedecTBa. [lOHATHE O HaydHBIX
METOJIaX MO3HAHUSI M METOJOJOTMU HAay4dHOro uccienoBanus. HaydHble TpUHIMIB OpraHu3aluu



XUMHYECKOTr0 IMPOU3BOACTBA. [IpoMbIlIIeHHBIE CHOCOOBI IMOJIy4eHUS BaXKHEHIIMX BellecTB (Ha
npUMepe MpPOM3BOJICTBA aMMMaKa, CEPHOM KHUCIOThI, MeTaHosa). I[IpoMbllIeHHBIE CIIOCOOBI
IIOJIYYEHHsI METAJUIOB U CIUIABOB. XMMHUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbl U €ro MOCIEeICTBUS.
Posb xuMuu B 00ecriedeHnH SHEPreTHIECKOM 0€30MacHOCTH.

XuMuss W 310poBbe uenoBeka. JlekapcTBeHHble cpeacrtBa. [lpaBuia  mcnonb3oBaHUsA
JIEKapCTBEHHBIX ITpenapaToB. Poib XUMHUM B Pa3BUTUN MEIULIUHBI.

XuMHUSl MUK OCHOBHBIE KOMIIOHEHTHI, MUIEBble a00aBkU. Poimp xuMum B oOecredueHuun
MUILEBON 0€30MacCHOCTH.

Kocmernueckne u mnapdromepHsie cpenactBa. beitoBas xumus. IlpaBuma Ge3omacHoro
UCIOJIb30BaHUS NpenapaToB OBITOBOM XUMHUU B IIOBCEIHEBHOM KU3HU.

XuMUs B CTPOUTENLCTBE: BaXKHEHUIINE CTPOUTEIbHBIE MAaTEpUaIbl (LIEMEHT, OETOH).

XUMHS B CENIBCKOM X03stiicTBe. OpraHndecKue U MUHEpaJIbHbIe Y00 pEHHsL.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KPacKu, CTEKJIO0, KepamMuka. Matepuaibl aJis
aneKTpoHuku. HanoTexHonoruu.

Pacuérnrlie 3amaumn.

Pacuérsl: Macchl BelecTBa MM 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEIlECTBA, Macce HJIn
00bEMY OJHOTO M3 Y4YacTBYIOLIMX B pPEaKLUH BeEIIeCTB, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOIYKTOB PEAKIMHU, €CIIM OJJHO U3 BEIECTB UMEET IPUMECH, Macchl (00bEMa, KOJIMUECTBA BEIECTBA)
IIPONYKTa PEAaKLMM, €CJIM OJHO U3 BEIIECTB JAHO B BUJE PacTBOpa C ONPEICIEHHON MacCOBOM 10yel
PacTBOPEHHOI'O BELIECTBA, MACCOBOM JTOJIM U MOJISIPHOM KOHUEHTPALMM BEIIECTBA B PAacTBOPE, JOJIU
BBIXO/1a IIPOAYKTAa PEAKLUU OT TEOPETHUECKH BO3MOXKHOI 0.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeqMeTHBIX CBSI3eH MpHU M3Y4eHHH o0Illed M HeopraHnyeckod xumuu B 11
KJIacCe OCYILECTBJISIETCS] Yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAy4YHBIX MOHATUH, TaKk U
MOHSTHUM, IPUHATHIX B OTAEIBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO0mue ecTecTBEHHO-HAY4HbIC TMOHSATHUSA: SBICHHE, Hay4YHBIH (DaKkT, TUMOTE3a, TEOPHs, 3aKOH,
aHalM3, CUHTE3, KJaccu(uKaIus, MepruoAnIHOCTh, HaOII0IeHne, U3MEpEHNE, SKCIIEPUMEHT, MOJIEINb,
MOJIEIIMPOBAHHUE.

®dusuka: Marepus, MUKPOMHUDP, MAaKpOMUP, aTOM, DJIEKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOIIHI,
pPallOaKTUBHOCTb, MOJIEKYJIa, 3HEPreTUYECKUM YpOBEHb, BEIIECTBO, TEI0, O0BEM, arperatHoe
COCTOSIHME BEILECTBA, WJCAJIBHBIM ra3, (U3MUECKHE BEJIMYMHbBI, €IUHULIBI U3MEPEHUs, CKOpPOCTb,
JHEprus, Macca.

Bbuonorus: knerka, opraHusM, 3KocucreMa, ouocdepa, MeTadboJIM3M, MaKpO- U MUKPOAJIEMEHTHI,
O€NKH, XUPBI, YIJIEBOMAbI, HYKIEHHOBBIE KHUCIOTBHI, (DEpMEHTHI, TOPMOHBI, KPYrOBOPOT BEIECTB U
IIOTOK PHEPIHH B IKOCUCTEMAX.

['eorpacusi: MUHEpaJIbl, TOPHBIE TOPO/BI, 10JI€3HbIE UCKOIIAeMble, TOIJIMBO, PECYPCHI.

TexHosorusa: XUMHUYECKas IPOMBIIUIEHHOCTb, METAJUIypIrusi, CTPOUTEJIbHBIE MaTepUabl,
CEJIbCKOXO3SIICTBEHHOE  IPOU3BOJCTBO,  MHUILEBas  IMPOMBIIUIEHHOCTh,  (hapMaleBTHUECKas
IIPOMBIIUIEHHOCTb, MPOM3BOJCTBO KOCMETHYECKUX IPENapaToB, MPOM3BOJCTBO KOHCTPYKLIHMOHHBIX
MaTepHAJIOB, NIEKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTHU.



INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XUMHHU HA
YI'JIVBJIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATDBI

B COOTBETCTBMM C CHCTEMHO-ICSTEIBHOCTHBIM TOIXOIOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIBTATOB OCBOCHMS TpeAMeTa «XHMHS» Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUs BBIICICHBI
CJIETYIONINE COCTABIISIONINE. OCO3HAHUE O0YJAIOIUMUCA POCCUUCKON TPakIaHCKOW UIACHTHYHOCTH;
TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITEIbBHOCTH W CaMOONPEACICHUI0; HaJIM4YMe MOTHUBALMHM K
00y4eHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIONUXCsl PYKOBOJICTBOBATHCSI IPUHATHIMH B OOIIECTBE
MpaBUJaMH W HOPMaMH TIOBEACHHS; HAJIWYUE TMPABOCO3HAHMS, JKOJOTHYECKON KYJIbTYDHI;
CIOCOOHOCTh CTaBUTH 1M U CTPOUTH KU3HEHHBIE TIUTaHBI.

JIm4HOCTHBIE PE3yIbTaThl OCBOCHHS MIpeaMETa « XUMHUS» OTPaxaroT c(HOPMUPOBAHHOCTH OIBITA
MO3HABATENIFHON W TPAKTUYECKON JAEATENbHOCTH OOYy4YaloIUXCA B TPOLECCEe peanu3aluu
00pa30BaTENbHOMN 1eITEIBHOCTH.

JInaHOCTHBIE PE3ynbTaThl OCBOCHHS MIPEAMETa « XUMHUS» OTPAXKaT C(HOPMHUPOBAHHOCTH OMBITA
MO3HABATEIFHON W TPAKTUYECKON JAEATENBHOCTH OOYy4YaIOMIUXCA B TPOLECCE peanu3aluu
00pa30BaTeNbHON 1EATEIBHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCcKOro BOCIIUTAHMS

OCO3HAHUSI OOYYAIOUIMMHKCS CBOMX KOHCTHTYIMOHHBIX TpaB W OOS3aHHOCTEW, YBa)XKEHUS K
3aKOHY U IPaBOMOPSAKY;

NpEICTAaBICHUS] O COLMAIBHBIX HOpMax MW TMpaBUJAX MEKIMYHOCTHBIX OTHOILIEHUU B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH EATEIbHOCTH MPH CO3JaHUU Y4eOHBIX ITPOEKTOB,
pereHr y4eOHBIX ¥ MO03HABATEIBHBIX 33/1a4, BBITIOJHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh U MMPUHUMATHh MOTHBBI, HAMEPEHHS, JIOTUKY U apryMEHTHI APYTUX TPH
aHaJIM3e Pa3IMYHBIX BUIOB YU4EOHOU AeSTeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUSA:

IIEHHOCTHOI'O OTHOIICHHS K UICTOPUYECKOMY U HAYYHOMY HACJIEIUIO0 OT€YECTBEHHOW XUMUU;

YBa)KEHHUS K IMpOIecCy TBOpYECTBA B 00JAaCTU TEOPUU M MPAKTHUECKOTO MPHIIOKEHUS XUMUH,
OCO3HAHHUS TOTO, YTO JAHHBIE HAYKH €CTh PE3yJbTAaT [JIMTEIbHBIX HAOIIOJEHUH, KPOMOTIUBBIX
AKCIEPUMEHTAJIBHBIX MTOMCKOB, TOCTOSTHHOT'O TPY/1a YUE€HBIX U MPAKTUKOB;

WHTEpeca U MO3HABATEJIbHBIX MOTUBOB B MOJYYE€HUU U MOCIEAYIOIIEM aHaM3e UH(HOPMALIUH O
MePEIOBBIX TOCTHYKCHHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHMS, ITUHYECKOTO MOBEICHUS;

CIOCOOHOCTH OIIEHUBATh CHUTyallH, CBS3aHHBIE C XMUMHUYECKHMHU SIBICHUSMH, U TPUHUMATH
OCO3HAHHbBIE PELICHUS], OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LICHHOCTH;

FOTOBHOCTH OIIEHMBAaTh CBOE TIOBEJAEHHE M TMOCTYIIKM CBOUX TOBAapHUIEH C MO3UIUA
HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIIEACTBUI MOCTYIIKOB;

4) dpopMHupOBaHHS KYJIbTYPHI 310POBbS:

MOHMMAaHUS IEHHOCTEH 30pOBOTO M 0e30macHOro obpas3a IKU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PM3MYECKOMY U TICHXHYECKOMY 3/I0POBBIO;

COOJTIOIEHUS TIPaBUJI O€30MacCHOTO OOPAIEHUS C BEIIECTBAMH B OBITY, MIOBCETHEBHON JKU3HH, B
TPYZOBOU JIEATENBHOCTH,



MOHUMAaHUS [EHHOCTH MPaBUJ UHIUBUIYaTbHOTO U KOJUIEKTUBHOIO 0€30M1acHOr0 MOBEICHUS B
CUTYalMsIX, YTPOXKAIOLIUX 310POBBIO U KU3HHU JIFOJIEH;

OCO3HAHUSl TOCIEACTBUH U HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTpeOJIEHUS aJKoroJs,
HapKOTUKOB, KypeHUs);

5) TpynoBoro BocnuTaHus:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIIEJOBATENbCKON  JeATENbHOCTH,
OO0I1IECTBEHHO MOJIE3HON, TBOPUECKOM U APYTUX BUAAX J1€ATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTUE€ B pEIIEHUMM MPAKTUYECKUX 3aJad  COLUAIbHOU
HaIpPaBJICHHOCTH (B paMKax CBOEr0 KJlacca, IIKOJIbI);

UHTEpeca K MPAaKTUIECKOMY M3YYEHHUIO MpOoQeccuil pasmMyHOro poja, B TOM YHUCIIE Ha OCHOBE
IIPUMEHEHUS IPEAMETHBIX 3HAHUH 110 XUMUM;

YBaXX€HUS K TPYyLy, JIOASIM TPYAA U pe3yabTaTaM TPYAOBOU IEATEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HMHJAMBMIYaJbHOM TpaeKkTOpuUH oOpa3zoBaHMs, OyIylien
npodeccui M peanu3alud COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C y4€TOM JIMYHOCTHBIX HHTEPECOB,
CMOCOOHOCTEN K XUMHUH, UHTEPECOB U MOTpeOHOCTEl 0011ecTBa;

6) 3K0J10TMYECKOr0 BOCIIMTAHMSI:

HKOJIOTUYECKH 1EIeCO00Pa3HOr0 OTHOLICHUS K ITPUPO/IE KaK HCTOUHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMII€;

MOHMMAaHHUA TJ00albHOTO XapaKTepa SKOJIOTMYECKUX Mpo0sieM, BIHUSHUS SKOHOMHYECKHUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHON CPEJIbI;

OCO3HAHUSI HEOOXOJUMOCTU MCIIOJb30BaHUS JOCTHKEHUH XUMHUHU JUJIsl PELIEHUS BOIPOCOB
PaLMOHAIEHOIO IPUPOAONOJIb30BAHMS;

AKTUBHOT'O HENPUATHS E€HCTBUH, IPUHOCAIIMX BPEJ OKPYXKAIOIIEH NPUPOIHON cpene, yMEHHs
IIPOrHO3UPOBAaTh HEOIAaroNnpusATHbIE SKOJOIMYECKHE IMOCIEACTBUS MpPEeIpPUHUMAEMBIX ACHCTBUM U
IIpeIOTBpaIlaTh UX;

HaJM4¥si PA3BUTOIO  JKOJIOTMYECKOTO MBIIUICHUs, SKOJOIMYECKOM KYyJIbTYphl, OIIbITA
JIeSITEbHOCTH 3KOJIOTMYECKON HAIIPABICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS MU B IT03HABATEIbHOM,
KOMMYHUKATUBHOM M COLUAJIbHON IPAKTHKE, CIOCOOHOCTM M YMEHHUS AaKTHMBHO IPOTUBOCTOSITH
UJE0JIOTMH XeMo(poouu;

7) HEeHHOCTH HAYYHOTI'0 NIO3HAHMS:

MHUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHUSI HAyKU U OOIIECTBEHHOM
MIPAKTUKY;

MOHMMaHUA cleuudUuKn XUMHM Kak HayKH, OCO3HaHUS €€ poimd B (QOPMHUPOBAHHUH
palMOHAIBHOTO HAYYHOTO MBIIIJICHHS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBIEHUs 00 OKPYKaIOIIeM MHpe
KaK O €IMHCTBE MPUPOJbl M YEJIOBEKAa, B IMO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEW U pELIEHUU
npoOJieM COXpaHEHUs! IPUPOJHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHU [UIsI COBPEMEHHOM IMBWIM3allUd: B €€
FYMaHUCTUYECKON HaNpaBI€HHOCTH W Ba)XKHOM pOJM B CO3/JaHUM HOBOM 0a3bl MaTepuaIbHOI
KYJIbTYpbl, B PEIICHUU TIJI00aJbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTUSl UEJIOBEUECTBA — ChIPHEBOIA,
HSHEPreTUYECKOM, MUIIEBOM U IKOJOTHMUECKOW O€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECHECYCHUH
YCIIOBUIl YCHEIIHOTO TPy/Jia U 3KOJIOTHYECKU KOM(GOPTHOM KU3HH Ka)kI0T0 4JieHa 00IecTBa;

€CTECTBEHHO-HAYYHOM  TI'PAaMOTHOCTH: IIOHUMAaHHsA  CYHIHOCTM  METOIOB  IIO3HAHUA,
UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh IOJydyaeMble 3HaHUS Jis
aHamM3a U OOBSICHEHMS SIBICHHH OKPYXXAIOIIEro MUpa M MPOH CXOAAIIMX B HEM W3MEHEHHUH, yMEHUS
JenaTth 0OOCHOBAHHBIE 3aKJIOYEHHsS HAa OCHOBE HAayUHbIX (PAKTOB M MMEIOIIMXCSI TAHHBIX C II€JIbIO
MIOJIy4ECHHSI TOCTOBEPHBIX BBIBOJIOB;



CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XMMHUYECKHUE 3HAHUS U PEUIeHHs MpodyieM B
peabHBIX )KU3HCHHBIX CUTYAIIHSIX;

MHTepeca K MO3HAHMIO, UCCIIE0BATENbCKOM J1€SITebHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M CAMOOOPa30BAHHIO, K AKTHBHOMY
MOJTYYCHHUIO HOBBIX 3HAHHI 110 XUMHUH B COOTBETCTBHH C )KU3HCHHBIMU MMOTPEOHOCTSIMH;

WHTEpeca K 0COOEHHOCTSIM TPy/a B pa3IMUHbBIX chepax MpodhecCHOHATBHON eI TeTbHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATBI

MerTanpenMeTHble pe3yIbTaThl OCBOSHHUS MPOrPaMMBbI IO XUMHUHU Ha YPOBHE CPEIHEr0 OOIIEro
00pa3oBaHMsI BKIIFOYAOT:

3HauYuMble 1751 (OpPMHUpPOBAHUST MHUPOBO33PEHUS OOYYAIONMXCS MEKIUCIUILTMHAPHBIC
(MeXTpeaMeTHbIe) OOIIeHAYYHbIE TTOHSITHS, OTPAXAIOIIHE [EIOCTHOCTh HAYYHOH KapTHHBI MUpA H
cenu(puKy METOJOB IMO3HAHUsS, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPrusl, SBJICHUE, ITPOIECC, CHCTeMa, HAYIHBIN (DaKT, TPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, UCCIeJOBaHNEe, HAOMIOJEHHE, H3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

VHHUBEpCaJbHbIC Yy4eOHBIC JCWCTBHS (TIO3HABATEIHHBIC, KOMMYHUKATUBHEIC, PETYIISTHBHBIC),
obecrieunBaroiue (GHopMupoBaHHe (GYHKIIMOHAILHON TI'PaMOTHOCTH W COIMAJbHOW KOMIIETCHIIMH
0o0yJaroImXxcs;

CIIOCOOHOCTD o0yyaromuxcs MCIIO0JIb30BaTh OCBOCHHBIC MEXIUCIUIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHbIC YUueOHbIC JCCTBUS B MMO3HABATEIBHON U COI[HMATLHON
HPAKTHKE.

MertanpenMerHble  pe3ylbTaThl  OTPAKAIOT  OBJIAJEHHE  YHUBEPCATbHBIMU  y4eOHBIMU
MO3HABATEILHBIMUA, KOMMYHHKATHBHBIMU M PETYJISITUBHBIMU JT i CTBUSMH.

Ilo3HaBaTebHBbIC YHUBEPCAIbHbIE YUeOHbIe 1eHCTBUSA

1) 6a3oBbIe IorMUeCKHUE TeHCTBUSI:

CaMOCTOSITENIbHO  (OPMYJIMPOBATH M AKTyallM3UpoBaTh mpolieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIPEeACIIATh LEJIN ACATCIIbHOCTU, 3aJaBas NapaMeTpbl U KPUTCPUH UX NJOCTHUIKCHUA, COOTHOCUTH
PE3YyIbTaThl ACATCIIbHOCTU C ITOCTABJICHHLIMUA L CIIAMU,

HCIOJIb30BaTh IIpU OCBOCGHHHU 3HAHUU HpI/IéMLI JIOTHYECKOI'O  MBIINUICHUA: BBIACIISATH
XapaKTEPHbIC TPU3HAKH MOHSITUH M YCTAaHABIIMBATh UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE
TOHATHS JIJII OOBSICHEHUS OTJICIbHBIX (PAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(DHUKAIIMK BEIIECTB M XUMUUYECKUX PEAKIIN;

YCTaHABJIMBATh TPUYMHHO-CIICACTBEHHBIE CBSA3H MKy H3y4acMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE pACCYXKJEHUs (MHIYKTUBHBIC, NEAyKTUBHBIC, MO AHAJIOTHH), BBISBIISATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B pPacCMaTPUBAEMBIX SIBJICHHUSX, (OPMYJIUPOBATH BBIBOABI M
3aKITIOYCHUS;

IMPUMCHSATH B IIPOLCCCC MMTO3HAHUA UCITOJIb3YEMbIC B XUMHWU CUMBOJIMYCCKUC (3H3KOBBIG) MOACIIN,
HpeO6p330BBIBaTI) MOZCIIBHBIC MMPEACTABICHUSA — XUMHUYECKUI 3HAK (CI/IMBOJ'I) JJIEMCHTA, XUMHUYCCKas
dbopMyna, ypaBHEHHE XHUMHYECKOM pEaKIUH — TPU PEIICHUH YYEOHBIX TO3HABATEIBHBIX H
MPAaKTHYCCKHUX 3aaad, MNPUMCHATbL Ha3BAaHHBIC MOACIIBHBIC MNPCACTABICHUA OJId BbIABJICHUA
XAPaKTCPHBIX IPU3HAKOB U3YUYAdCMbIX BEUICCTB U XUMHYCCKUX peaKHHﬁ.

2) 0a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAACTb OCHOBAMH METOAOB HAYYHOI'O MMO3HAHHW BCUICCTB U XUMHUYCCKUX pCaKI_II/II;'I;



dopMynupoBaTh LEIM M 33Jayd  UCCIENOBAHMSA, HCHOJb30BATh IIOCTABICHHbIE U
CaMOCTOSITENIbHO C(hOpMyYIMpPOBaHHBIE BOINPOCHl B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIS
(bopMHpOBaHUS TUIIOTE3BI IO IPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMbIX CYKJICHMI;

BJIaJIETh HAaBBIKAMM  CAMOCTOSTEIbHOIO IUIAHUPOBAHUS M  IPOBEJIEHUS YUEHHUUECKHUX
IKCIIEPUMEHTOB, COBEPLIEHCTBOBAaTb YMEHHUs HaOMI0JaTh 3a XOAOM IPOLECcCca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €r0  pe3ynbTaT, (OpMyIUpoBaTh O0OOOIIEHUS U  BBIBOJBl OTHOCHTEIHHO
JIOCTOBEPHOCTH pPE3yJbTaTOB HCCIIEIOBaHUs, COCTAaBIATh OOOCHOBAHHBIM OTYET O NpOAETaHHOU
pabore;

pUoOpeTaTh ONBIT YYEHUUECKON MCCIEN0BATENbCKONM U MPOEKTHON AEATEIbHOCTH, MPOSBIATH
CIOCOOHOCTh U TOTOBHOCTb K CaMOCTOSITEIBHOMY IMOMCKY METO/OB PEIICHUS MPaKTUYECKUX 3aj]ad,
IIPUMEHEHUIO PAa3JIMYHBIX METOAOB MMO3HAHUS.

3) pabora ¢ unopmanmeii:

OPUEHTUPOBATHCSI B Pa3IMYHbIX MCTOYHMKAX MHpOpMalMM (Hay4HO-NOMYJSpHAs JIMTEpaTypa
XMMUYECKOTO  COJIep)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcsl VHTepHera), aHaIU3UPOBaTh
UHGOPMALIMIO pa3IMYHbIX BUAOB U (OpM MpeacTaBiIeHUs,, KPUTUUECKH OLIEHUBAaTh €€ JOCTOBEPHOCTD
U HEPOTUBOPEUUBOCTD;

GbopMynupoBaTh 3ampochkl U NPUMEHATh pa3JMYHblE METOAbl IpH IOUCKE MU 0TOOpe
UHpOpMaLUH, HEOOXOIUMOM /1JIs1 BHIITOJIHEHUS Y4eOHBIX 3a/1a4 ONpeeIEHHOr0 TUIIA;

npuoOpeTaTh ONBIT HCHOJb30BaHUS HH(GOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTMH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAIbHYIO (opMy mpencraBieHus UHGOpMaLuu (CXEMBI,
rpaduku, AMarpaMMbl, TaOJIULIbI, PUCYHKH U APYTHUE);

UCMOJIb30BaTh HAYYHBIN S3bIK B KaU€CTBE CPEICTBa MpU paboTe ¢ XMMHUYECKONH MHpOpMAaIUei:
IPUMEHSATh MEXNpeAMeTHbIe ((pU3NYecKHe M MaTeMaTH4YecKHe) 3HAKM M CHMBOJBL, (HOPMYIIbI,
ab0peBHAaTypbl, HOMEHKJIATYPY;

HCIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HAIIAHOCTH.

KoMMyHHKaTHBHbIE YHHBepPCAJIbHbIE YUeOHble AelicTBUS:

3a/1aBaTb BOIIPOCHI 110 CYIICCTBY 06CY)K,Z[36MOI>1 TEMBI B X0 € AHuajiora H/uam JUCKYCCHUH,
BBICKAa3bIBaTh UJCHU, (bOpMyJ'IPIpOBaTL CBOM MPCAJIOKCHNUA OTHOCUTCIIbHO BBIITOJIHCHUSA npennomeHHoﬁ
3aJa4u,

BBICTYNIaTh C MPE3CHTAMEH pe3yJIbTATOB ITO3HABATEIBHOW JIESITEIbHOCTH, IOTYy4YEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBINOJHEHUNW XMMHYECKOTO SKCIEPUMEHTA,
IPAaKTUYECKOM paboThl MO HCCIEIOBAHUIO CBOWCTB H3Y4YaeMbIX BEILECTB, pealu3allid y4eOHOro
npoekTa, W (opmMyIMpoBaTh BBIBOABI 10 pe3yJibTaTaM MPOBEAEHHBIX HWCCICAOBAHUN TMyTEM
COTJTACOBAHUS TMO3HIIMIA B X0JIe 00CYXIeHHUS 1 00MeHa MHEHHUSMU.

PeryasiTuBHbIC yHUBepcalbHbIe y4eOHbIe 1eiiCTBUSA:



CaMOCTOSITENIbHO IUIAHUPOBaTh M OCYLIECTBIATh CBOK I103HABATEIbHYIO [JEATEIbHOCTD,
ompenensas e€ LEIM W 3aJadd, KOHTPOJIUPOBATb M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeasiaraeMblii  ajaropuT™M JACUCTBUM IpH BBINOJIHEHUH Y4YEOHBIX W HCCIENOBATEIbCKUX 3ajad,
BbIOMpaTh Hambosee 3()PEKTUBHBIM CHOCOO MX pElIeHHs C y4€TOM IMOJY4YEHHs] HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYHIECTBIISITH CAMOKOHTPOJIb JESTEIbHOCTH HA OCHOBE CAaMOAHAIN3a U CaMOOI[EHKH.

MNPEJMETHBIE PE3YJIbTATBI

[TpenmeTHBIC pE3yNIBLTATHI OCBOSHHSI IIPOTPAMMBI [0 XHMHH HA YTIIyOJIEHHOM YPOBHE HA YPOBHE
cpemHero oOmero o0pa3oBaHUs BKIIOYAIOT crenuduyeckue s ydeOHOro mpenmera «XUMUS»
HAy4YHbIC 3HAHMS, YMEHHUS M CHOCOOBI JEHCTBHI MO OCBOCHHUIO, MHTEPIIPETAIIMU U MPEOOPA30BAHUIO
3HAHWUU, BHUJIBI JCSITCILHOCTH MO TOJYUYCHHUIO HOBOT'O 3HAHUS M NMPUMCHCHHMIO 3HAHHWHA B PA3IMUIHBIX
y4eOHBIX CHTYyallUsX, a TaKXKe B pEaJbHBIX J>KU3HCHHBIX CHUTYyallUsiX, CBA3aHHBIX C XUMHEH. B
nporpaMme 1o XUMHH PEAMETHBIC PE3yJIbTaThI IPEICTABIICHBI M0 TOAAM U3YUCHHS.

10 KJIACC

IIpenmeTHbIE pE3yNbTaTHI OCBOEHUS Kypca «OpraHndecKkas XMMUs» OTpa)karoT:

c(OpPMUPOBAHHOCTb IPEICTaBICHUNM: O MECTE€ U 3HAUYEHUU OPraHWYECKOW XMMHUU B CHCTEME
€CTECTBEHHBIX HayK U €€ poJu B OOECIeYEeHUU YCTOMYMBOI'O PA3BUTHUS UYEJIOBEUYECTBA B PELICHHUH
po0JIeM 3KOJIOTMUECKOM, DHEPreTHYeCKOW W MHUIICBOM O€30MaCHOCTH, B PAa3BUTUHM MEIUIIUHBI,
CO3/IaHMM HOBBIX MAaTepUalioB, HOBBIX MCTOYHHKOB DJHEPruU, B OOECICUEHHH PAIMOHAJIBHOTO
MPUPOJOIONH30BAHMS, B (OPMHUPOBAHUU MHUPOBO33PEHUS U OOIIECH KyIbTyphl YEIOBEKa, a TaKkKe
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOLICHHUS K CBOEMY 3/I0POBBIO M IPUPOJHON Cpese;

BJIAJICHUE CUCTEMOM XMMHMYECKUX 3HAHUH, KOTOPas BKJIIOYAET: OCHOBOIIOJIATAIOIINE ITOHATUS —
XAMHYECKHN 3JIEMEHT, aTOM, SIPO M DJIEKTPOHHAsi 000Jiouka aToma, S-, P-, d-aTOMHbIE OpOMTAIH,
OCHOBHO€ U BO30YKIEHHOE COCTOSHHS aToma, TMOpHAM3alMs aTOMHBIX OopOuTanel, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIEHHUSA, XUMHUYECKas CBs3b, MOJIb, MOJSpHAas
Macca, MOJIApHBIA 00BEM, YIIIepOAHBIH CKeleT, (pyHKIMOHAIbHAS TPYMIa, pagukall, CTPYKTYpHbIE
dopmynbl (pa3BEPHYTHIE, COKpAIIEHHbIE, CKEIETHBIE), U30MEpUsl CTPYKTYpHas U MPOCTPAHCTBEHHAs
(reomeTpuueckas, OINTHYECKas), H30MEPbl, TOMOJOTUYECKUI psAl, TOMOJOTH, YIJIEBOIOPOIBI,
KHCIIOPOJ- M a30TCOJAEpKAIIME OPraHUYECKUE COSANHEHUsI, MOHOMED, IOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEAMHEHUS; TEOpUH, 3aKOHbI (mepuoguueckuil 3akoH J[. M. Menneneesa,
TEOPHUsI CTPOCHUS OpraHn4Yeckux BemecTs A. M. byTiiepoBa, 3aK0OH COXpaHEHHs MacChl BEIIECTB, 3aKOH
COXPaHEHUS U MPEBpPALLEHUS SHEPIUH IPU XUMHUECKUX PEAKLMIX), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3bIK XMMHMM, MHMPOBO33PDEHUECKME 3HAHHMs, JIeKAlUMe B OCHOBE IIOHMMAaHMS IPUYUHHOCTH H
CUCTEMHOCTH XWUMHYECKHX SIBJICHHW; IPEACTABICHUS O MEXaHU3MaX XMMHUYECKUX PpEaKIui,
TEPMOJIMHAMMYECKMX M KHUHETHYECKUX 3aKOHOMEPHOCTSX HX IPOTEKaHHUs, O B3aUMHOM BIIMSHUU
aTOMOB W TPYIIII aTOMOB B MOJIEKYJax (MHIYKTUBHBIH M Me30MepHbI 3¢ dekTrl, opueHTanThl | u |l
pona); hakToJIOrHUecKHe CBEICHHUS O CBOMCTBAX, COCTABE, MOJYYEHUU U OE30IMacCHOM HCIOJIb30BAHUU
BOKHEHIIUX OPraHWYeCKUX BEIIeCTB B OBITY M MPAKTUYECKOW JEATEIbHOCTH YelOBeKa, OOIIMX
Hay4yHBIX NPUHLIMIAX XMMHUYECKOTO IPOM3BOJACTBA (HAa MpUMEPE IPOU3BOJICTBA METAHOJIA,
nepepaboTKu HEPTH);

c(OpPMUPOBAHHOCTh YMEHUM: BBISABIATh XapaKTepHbIE NMPHU3HAKU IMOHSATUM, yCTaHaBIMBATh UX
B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MTOHATUS MIPU ONMCAHUM COCTaBa, CTPOCHUS U CBOWCTB
OpPraHUYECKUX COEUHEHUH;

c(OpPMUPOBAHHOCTb YMEHHI:



UCIOJb30BaTh XUMUYECKYH0 CHUMBOJIUKY JUISI COCTaBIEHHMS MOJIEKYJAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POPMYJT OPraHMYECKUX BEIIECTB;

COCTaBJISITh YPaBHEHUS XUMHYECKMX pEaKIUl M pacKpblBaTh UX CYIIHOCTb: OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKUUN IOCPEICTBOM COCTABIIEHUS JJIEKTPOHHOIO OajaHca 3TUX peakiuii,
peakiuii HOHHOro 0OMeHa MyTEM COCTABJICHHS MX IMOJIHBIX U COKPAIlEHHBIX HOHHBIX ypaBHEHUII;

M3TOTaBIMBATh MOJIENIM MOJIEKYJI OPraHMYECKHUX BEIIECTB JJISl WJUTIOCTPALlMU UX XMMHUYECKOTO U
IPOCTPAHCTBEHHOI'O CTPOCHUS;

cOPMHUPOBAHHOCTh YMEHHH: YCTaHABIMBATh IPUHAUIEKHOCTh H3YUYEHHBIX OPraHUYeCKUX
BEIECTB 10 MX COCTaBY M CTPOCHHIO K OIpENelNEHHOMY KIACCy/TpyIIe COEAWHEHWH, /JaBaTh UM
Ha3BaHUsA 1o cucremMatndeckol HomeHnknatype (IUPAC) n mpuBonuTh TpUBHABHBIC HAa3BAHUS IS
OTAENbHBIX TPEICTABUTENEH OpPraHM4ecKUX BEIIECTB (3TUJIEH, AaleTUJICH, TOJYyOJd, TJHIEpUH,
STUJICHTIINKOJb, (eHos, (OpMabAErull, aueTalbIerH], aleTOH, MYpPaBbHUHAs KHCIOTA, YKCYCHas
KHCJI0Ta, CTEAPUHOBAsA, OJIEMHOBAS, MAJIbMUTHHOBAs KUCIJIOTHI, IJIMIMH, aJaHUH, MalbTo3a, (PPyKTO3a,
aQHWINH, IUBUHWIL, U30IIPEH, XJIOPOIPEH, CTUPOI U APYTHUE);

c(OPMHUPOBAHHOCTh YMEHUS ONPEAEIATh BUJ XUMHUUECKON CBSI3M B OPraHMUYECKHX COEIMHEHUSX
(KOBaJIGHTHAsl U MOHHAs CBSA3b, G- U TT-CBA3b, BOJOPOHAS CBA3b);

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHAThH MOJO0XKEHUS TEOPHH CTPOCHUS OPraHMUYECKUX BELIECTB
A. M. ByrnepoBa 1151 00bsiICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHMUS;

cOpMHUPOBAHHOCTh YMEHHMH XapaKTe€pHU30BaTh COCTaB, CTPOEHUE, (PU3MUECKHUE M XUMHUYECKHUE
CBOWCTBAa THUIIMYHBIX NPEICTaBUTENEH pa3IMYHbIX KJIaCCOB OPraHMYECKHX BEILIECTB: aJKaHOB,
LUKJIOAJKAaHOB, QJKEHOB, aJKaJHEHOB, aJKUHOB, apPOMATUYECKHX YIJEBOJOPOJIOB, CIHUPTOB,
aJbJIeruI0B, KETOHOB, KaPOOHOBBIX KHCIIOT, IPOCTBIX U CIOXKHBIX APUPOB, KUPOB, HUTPOCOESIUHEHUN
U aMHHOB, aMHMHOKHCJIOT, OE€JIKOB, YIJIeBOAOB (MOHO-, AM- U MOJMCAXapHuJOB), HJUTIOCTPUPOBATH
TFEHETUYECKYI0 CBSI3b MEXIY HHMH YPaBHEHHUSMHU COOTBETCTBYIOIIMX XHMHUYECKHUX peEaKIuil ¢
UCIOJIb30BaHUEM CTPYKTYPHBIX QOPMYJ;

cOPMHUPOBAHHOCTh YMEHUS MOATBEPXKIATh Ha KOHKPETHBIX MPHUMEPAX XapakTep 3aBHCUMOCTH
PEaKIIMOHHOM CIIOCOOHOCTH OPraHMYEeCKUX COCAMHEHUN OT KPaTHOCTH M THUIIA KOBAJIEHTHOW CBS3HU (O-
U T-CBSI3M), B3aUMHOTO BJIMSHUS ATOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX;

cOPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOUYHUKU YTIIEBOJOPOIHOTO CHIpbs (HE(TH,
OPUPOIHBIA Tra3, yroyp), CrHocoObl €ro mnepepaboTKM U NPAKTHUECKOE NPUMEHEHHE MPOIYKTOB
nepepaboTKy;

c(OpMHUPOBAHHOCTH BJIAJICHUS] CUCTEMOW 3HAHUI O €CTECTBEHHO-HAYYHBIX METOJaX MO3HAHUS —
HaOJI0IeHNH, W3MEPEHUH, MOJIEIUPOBAHUH, SKCIIEPUMEHTE (peajbHOM U MBICIEHHOM) U YMEHHs
IIPUMEHSATD TU 3HAHUS;

c(OpPMHUPOBAHHOCTh YMEHUS NPUMEHATh OCHOBHBIE OIEPALMU MBICIUTENBHON NEATEIbHOCTH —
aHaJM3 ¥ CHHTE3, CpaBHEHHE, 000OILEHHE, CUCTEMATH3allui0, BBIBICHUE NPUYMHHO-CIIEACTBEHHBIX
CBSI3EH — 7151 U3YUYEHHUSI CBOMCTB BEILIECTB U XMMHUUYECKUX PEAKIUA;

cOpPMUPOBAHHOCTh YMEHMIl: BBIABISATH B3aMMOCBS3b XMMHUYECKMX 3HAHUH C TOHATUAMU U
IPEACTABICHUAMU JAPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB g 00jee OCO3HAHHOI'O MOHMMAaHHUS
CYLIHOCTH MAaTEpUAJbHOIO €IMHCTBA MHpPA, HCIOJIb30BaTh CHCTEMHBbIE 3HAHMUS IO OPraHUYECKOM
XUMMHU TSI 0ObSICHEHUS ¥ IPOTHO3UPOBAHMUS SBJIEHUH, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IIPUPOJLY;

c(OpPMUPOBAHHOCTh YMEHMH: MPOBOJUTH Pacu€Thl MO XUMUYECKHUM (GOopMyJaM U ypaBHEHUSIM
XMMHMUYECKUX PEAKLIMH C HCIONb30BaHMEM (U3NYECKUX BEJIMYMH (Macca, 00bEM ra3oB, KOJIUYECTBO
BEIIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: pacuérbl MO HaXO0XKJEHUIO
XMMHMUYECKON (OpMyJbl BEIIECTBA IO HU3BECTHBIM MACCOBBIM JIOJIIM XMMHMUYECKHX 3JIEMEHTOB,
IPOAYKTaM CrOpaHMsl, INIOTHOCTU Ta3000pa3HbIX BELIECTB;



cOPMHUPOBAHHOCTh YMEHHUM: INPOrHO3UPOBATh, AHAIU3UPOBATh W OLCHUBATh C IO3UIUI
HKOJIOTUUECKONW 6€30IaCHOCTH MOCHIEACTBUS OBITOBOM M MPOU3BOACTBEHHON JESITEIbHOCTU YEIIOBEKA,
CBSI3aHHOM C mepepabOTKOI BELIECTB, UCIOIb30BaTh MOJYYEHHbIE 3HAHUS JJI MPUHATHS I'PaMOTHBIX
pelIeHni mpo0JieM B CUTYaIUsAX, CBA3AHHBIX C XUMHUECH;

cOPMUPOBAHHOCTh YMEHMH: CAMOCTOSITENIbHO IJIAHUPOBAaTh M IMPOBOJUTH XUMHUYECKUI
OKCIEPUMEHT (MOJlyueHHE M HU3Yy4YE€HUE CBOWMCTB OpPraHMYECKUX BEILIECTB, KaYECTBEHHbIE pEaKlUu
YTJIEBOAOPOIOB PA3JIMYHBIX KJIACCOB M KHCIOPOJACOAEPX ALIMX OPraHMYECKUX BEIIECTB, pELICHUE
HKCIIEPUMEHTAIBHBIX 3a/ad I10 Paclo3HABAaHUIO OPraHMYECKUX BEUIECTB) C COOJIIOJCHUEM IpaBHII
0e3omacHOro OOpalIeHusi C BEHIECTBAMH M Ja0OpaTOpPHBIM 00OpyJOBaHHEM, (HOPMYIMPOBATH IIEIb
UCCIIEZIOBAHUA, NMPEACTABIATh B PA3IMUHON (OpMe pe3ynbTaThl HKCIEPUMEHTA, AHAIU3UPOBATH U
OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpMUPOBAHHOCTb YMEHHI:

co0/oaTh MpaBUiIa AKOJOTMYECKH 11€71ecOo00pa3sHOro IMOBEAEHHs B OBITY U TPYyIOBOH
JESITEIbHOCTU B LIEJISIX COXPAHEHUS CBOETO 3[10POBbs, OKPYKAIOLIEH IPUPOJHON CPENbl U JOCTHKEHUS
€€ yCTOMYMBOIr0 Pa3BUTHS;

OCO3HABaThb ONACHOCTb TOKCHUYECKOrO0 JAEHCTBHMS Ha JKMBBIE OPraHU3MbI ONPEECIEHHBIX
OpPraHUYECKUX BEILECTB, MOHUMas cMblci nokasarens [1/1K;

aHAJIM3UPOBATH 11€JIECO00PA3HOCTh NPUMEHEHHS OPraHUYECKUX BEIIECTB B NMPOMBILIIIEHHOCTH U
B OBITY C TOUKH 3PEHUS COOTHOLICHUS PUCK-TI0JIb3a;

chOPMHPOBAHHOCTh YMEHHI: OCYIIECTBJIATh LEJICHANPABICHHBIA TOMCK XWMHYECKOU
uH(pOpMaIMH B Pa3IMYHbIX UCTOYHUKAX (HaydyHas U yueOHO-Hay4yHas JUTepaTypa, CpelCcTBa MacCOBOM
uHpopmanuy, VHTEepHET M JApyrue), KpUTUUYECKH aHaJM3UPOBATh XMMHUYECKYI0 HH(OpMAIUIO,
nepepabaTeIBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUH C ITOCTaBICHHON yueOHOM 3a1aueil.

11 KJIACC

[TpenmeTHBIE pEe3yabTaTHl OCBOEHUS Kypca «O011ast 1 HeOpraHuyecKkas XUMHUsD OTPaskaroT:

c(OPMHUPOBAHHOCTh TPEACTABICHUN: O MaTepHAILHOM E€IMHCTBE MHpa, 3aKOHOMEPHOCTAX H
MIO3HABAEMOCTH SIBJICHUM NMPHUPOABI, O MECTE M 3HAYEHWU XMMHH B CHUCTEME €CTECTBEHHBIX HayK U €&
posn B 00eCreueHNH yCTOMYUBOIO Pa3BUTHSI, B PEIICHUH MTPOOJIEM SKOJIOTHYECKOM, SHEPreTHIeCKON 1
NUIIEBON O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpUAaJIOB, HOBBIX HCTOYHUKOB
SHEPIruM, B 00ECIEUEHNN PALlMOHAIBHOTO MPUPOAOIOIb30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U
o011el KyJbTypbl 4EJIOBEKA, a TAK)KE SKOJIOTMUECKH 00OCHOBAHHOIO OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U
IPUPOJHON CpenE;

BJIAJICHUE CUCTEMON XMMMUYECKHMX 3HAaHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATralolIue NOHATHS —
XUMHYECKUH JJIEMEHT, aTOM, SIIPO aTOMa, U30TOIbI, 3JIEKTPOHHAs 000JI04Ka aToma, S-, P-, 0-aTOMHBIE
opOuTa, OCHOBHOE U BO30YXIEHHOE COCTOSIHMS aToMa, TMOpUAM3aLUs aTOMHBIX OpOMTajel, UOH,
MOJIEKYyJIa, BaJ€HTHOCTb, 3JIEKTPOOTPULIATEIILHOCTb, CTEHNEHb OKHUCIICHMS, XHMHMUYECKas CBS3b
(KoBaJleHTHas1, MOHHAs, MeETaJNIMYECKas, BOJOPOAHAs), KpUCTA/UIMYeCKas peIETKa, XUMHUYECcKas
peakuus, pacTBOp, OHJIEKTPOJUTHL, HEIEKTPOJIMUTHI, JJIEKTPOJIUTUYECKAsT AMCCOLUALNS, CTENEHb
JUCCOLMAINM, BOJOPOJAHBIM IOKaszaTenb, OKHCIUTEIb, BOCCTAaHOBUTENb, TEMIOBOH 3ddekT
XMMHMUYECKOI peakiiu, CKOPOCTh XUMUYECKOH peaKklMH, XUMUYECKOE PAaBHOBECUE; TEOPUH U 3aKOHBI
(Teopusi BIEKTPOIUTUYECKOM AuMcconmanuu, mnepuoaudeckuit 3akoH J[.M. MenneneeBa, 3akoH
COXpPaHEHUS MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBpAICHUs SHEPTUU MTPU XUMHUYECKUX PEaKIHIX,
3aKOH IOCTOSIHCTBA COCTaBa BEIECTB, 3aKOH JIEUCTBYIOLIMX Macc), 3aKOHOMEPHOCTH, CHMBOJIMY €CKUM
A3bIK XMMMM, MHUPOBO33PEHYECKHE 3HAHMs, JIEKAIIMEe B OCHOBE IIOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKUX SIBJICHHI; COBPEMEHHbBIE IPEACTaBICHHS O CTPOEGHUHM BEIIECTBAa Ha
aTOMHOM, HOHHO-MOJIEKYJIIPHOM M HaJIMOJIEKYJIPHOM YpPOBHSX; MpPEICTaBJICHHUS O MEXaHHM3Max



XUMHYECKUX PEaKIui, TePMOAMHAMUYECKMX M KUHETHYECKHUX 3aKOHOMEPHOCTSIX MX HPOTEKAHMS, O
XMMHMUYECKOM paBHOBECHM, pPAacTBOpax M IUCHEPCHBIX CHCTeMax; (aKTOJOTMYECKHE CBEIEHUS O
CBOWCTBaX, COCTaBe, IOJy4YEHUU M O€30MacCHOM MCIIONb30BAHUM BAXKHEHIINX HEOPraHUYEeCKUX
BEIIECTB B ObITY U MPAKTUYECKOHN JESATEILHOCTH YE€I0BEKa, OOIIMX HaYYHbIX PUHIMIAX XUMHY €CKOTO
IIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTepHbIE NMPHU3HAKU MOHSATUM, yCTaHaBIMBATh MX
B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS IIPU ONMMCAaHUU HEOPraHWYECKHUX BEIIECTB U
UX MpEeBpalICHU;

cOpMHUPOBAHHOCTh YMEHHS HCIIOIb30BaTh XUMHUYECKYIO CHMBOJIMKY 11 COCTaBJICHUS (POpMYIT
BEIIECTB M YpPaBHEHHH XMMUYECKHX peakuui, cucrematnueckyro HomeHkmatypy (IUPAC) u
TPUBHAJIbHBIE HA3BAHMS OTAEIIbHBIX BEILECTB;

C(OPMUPOBAHHOCTb YMEHHUS ONPEIENATh BAJIEHTHOCTh U CTENEHb OKHCIEHUS XUMHYECKHX
JJIEMEHTOB B COEAMHEHMSX, BHUJ XHMHUYECKOM CBsI3M (KOBaJIGHTHAs, HWOHHAs, MeTaJlJMYecKas,
BOJIOPOJIHAA), TUIT KPUCTAINTNYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

cOpPMUPOBAHHOCTh YMEHHSI OOBSICHSITH 3aBUCHMOCTh CBOWCTB BEIECTB OT BHJA XUMHUYECKOU
CBS3M U THUNA KPHUCTAJUIMYECKOM pemeETkH, OOMEHHBII M JOHOPHO-aKUENTOPHBIH MeEXaHU3MbI
00pa30BaHMs KOBAJIGHTHOH CBSI3H;

cOpMUPOBAHHOCTh YMEHHI: KiaccuPpUIMPOBATh: HEOPraHUUYECKHE BEIIeCTBA MO UX COCTaBY,
XUMHUYECKUE pPEaKIHH IO pa3MyHbIM TpU3HAKaM (YUCIYy M COCTaBy pearupyrolux BeIlecTB,
TEII0OBOMY 3 EeKTy peakluu, U3MEHEHHUIO CTElleHEeW OKUCIIEHUS 3JIEMEHTOB, 00OpaTUMOCTH, YYaCTHIO
KaTajaM3atopa M JApPYrue); caMOCTOSITEIbHO BbIOMpATh OCHOBAaHUS U KPUTEPUU IS KiaccU(UKaLUU
M3y4aeMbIX BEIIECTB U XMMUYECKUX PEAKIUH;

chOpPMHPOBAHHOCTh YMEHUS PacCKpbIBATh CMBICH nepuoandeckoro 3akona J[. M. MennaeneeBa u
JIEMOHCTPUPOBATh €I0 CUCTEMAaTU3UPYIOLIYIO, 00 BSICHUTENBHYIO U IPOTHOCTUYECKYIO (DYHKIIHH;

cOpPMUPOBAHHOCTh YMEHHUMN: XapaKTepHU30BaTh DSJIEKTPOHHOE CTPOEHHE aTOMOB M HMOHOB
XUMHUYECKUX AJIEMEHTOB IIEPBOro—4eTBEPTOro nepuonos Ilepuognueckoii cucremsl .M. Menneneesa,
UCIIOJNIb3Ys TOHATHUSl «IHEPreTHYECKHE YPOBHHY», «IHEPreTHYECKUE MOAYPOBHU», «S-, P-, 0-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YXIEHHOE HHEPreTHUECKHE COCTOSHHUS aTOMa»; OOBICHSATH
3aKOHOMEPHOCTH M3MEHEHHMsI CBOWCTB XMMMUYECKHMX JJIEMEHTOB M HMX COEIMHECHMI 110 IEepuojaM M
rpynnaM Ilepuonnueckoit cucremsl Jl. M. MenaeneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB
HAa OCHOBE CTPOEHUS UX NIEKTPOHHBIX 000I0YEK;

cOpMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA
BEUIECTB pPa3JMYHBIX KJIACCOB, NOJATBEPKIATh CYyIIECTBOBAaHUE TIE€HETHUYECKOW CBSI3U MEXIY
HEOPraHWYECKUMHU BEIIECTBAMM C IOMOUIbI YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUi;

cOpPMUPOBAHHOCTh YMEHHUS PACKPHIBATH CYHIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii TOCPEACTBOM COCTABIICHUS JIEKTPOHHOIO OajlaHca 3TUX PeaKIlHii; peaKkiuii HOHHOro oOMeHa
MyTEM COCTABIICHUS UX TOJHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUM; peakiui TUAPOIU3a; peaKiui
KOMILIEKCO00pa30oBaHus (Ha IpUMepe T'HIPOKCOKOMIIIEKCOB IIMHKA U aIFOMUHHUS);

c(OpPMUPOBAHHOCTh YMEHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX peakuuil ¢
Y4E€TOM HX DHEPreTUYECKUX XapPAKTEPUCTHK, XapaKTep U3MEHEHHs] CKOPOCTH XMMUYECKOH peaklHuH B
3aBUCHUMOCTH OT Pa3JMYHBIX (PAaKTOPOB, a TAKXKE XapaKTep CMEIIeHHUS XUMUYECKOIO PaBHOBECHS TOJ]
BIIUSIHUEM BHEIHUX BozaeicTuil (mpuHiun Jle [llaTense);

cOpPMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh XMMHUYECKHE pEaKIHH, JeXKallie B OCHOBE
IPOMBILIEHHOTO MOJIYYEHHUsI CEpPHOM KHCIIOTHI, aMMHaKa, OOIME HAy4YHbIE MPUHLUIBI XUMHUYECKUX
IPOU3BOACTB; L€JIECO00Pa3HOCTh NPUMEHEHUS! HEOPraHWYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B
OBITY C TOUKHU 3pEHMSI COOTHOIIEHUS PUCK-TI0JIb3a;



cOpPMUPOBAHHOCTh BJAJEHUS CHUCTEMOW 3HAHUN O METoJaX HAyYHOrO MO3HAHHS SBICHHM
OpUpoasl — HaOIIOJEHHE, U3MEPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHBbIi M MBICIEHHBII),
UCMOJb3YEMbIX B €CTECTBEHHBIX HayKaxX, YMEHUsS NPUMEHATb ATH 3HAHMS NPU KCIEPUMEHTAIbHOM
UCCIIEZIOBAHUN BEUIECTB M JJIsI OOBSCHEHHUS XMUMHUYECKHUX SIBJICHHMM, MMEIOLIUX MECTO B IPHUPOJE,
IPAaKTUYECKOM e TEeNbHOCTH YEJI0BEKA U B IIOBCEIHEBHOM KU3HU;

cOpPMUPOBAHHOCTh YMEHHMsSI BBISBISATH B3aUMOCBSI3b XMMHUYECKHX 3HAHUI C TOHATUSAMHU U
NPEACTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB sl 060Jiee OCO3HAHHOTO MOHUMAaHUS
MaTepHaIbHOT'O €MHCTBA MUPA;

c(OpMUPOBAHHOCTb YMEHHS ITPOBOAUTH PACUETHI: C UCIOJIB30BAHUEM MOHATUN «MaccoBas 10JIs
BEIIECTBA B PAacCTBOPE» U «MOJSIpHAs KOHLEHTpPALUsA»; Macchl BEIECTBa WMIM 00bEMa rasa IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce UM 00BEMY OIHOTO U3 yYaCTBYIOUIMX B PEAKIMH BEILIECTB;
TErJIOBOToO 3¢ ¢eKTa peakluuy; 3Ha4eHUsI BOAOPOIHOTO MOKA3aTelsl paCTBOPOB KHCIOT U IIENoYeil ¢
M3BECTHOM CTENEHBIO AMCCOLUAINK; Macchl (00bEMa, KOIMYECTBA BEIIECTBA) IPOAYKTa PEAKIIUU, €CIIH
OJIHO M3 UCXOJHBIX BEUIECTB JaHO B BHJIE PacTBOpa C ONperesIEHHON MacCOBOM J10JIEl pacTBOPEHHOTO
BEIIECTBA WJM JaHO B H30BITKE (MMEET MPUMECH); TOJIU BBIXOJA MPOAYKTa pPeaKUuu; O0BEMHBIX
OTHOUIEHUH T'a30B;

cOpPMUPOBAHHOCTh YMEHHUN: CAMOCTOSITENIbHO IUIAHUPOBATh U MPOBOAUTH XUMHUYECKHIA
9KCHEpPUMEHT (TpOBEIEHHE peaKlUUil HOHHOIO0 OOMEHa, MOITBEp)KIEHHWE KAa4eCTBEHHOIO COCTaBa
HEOPraHWYECKUX BEIIECTB, OIPEAEJICHUE Cpelbl PACTBOPOB BELIECTB C IOMOUIbIO HHIMKATOPOB,
U3y4YE€HUE BIUSHUS pa3IMyHbIX (AKTOPOB HA CKOPOCTh XMMHMUYECKOH peakiuH, pelIeHue
OKCIEPUMEHTANbHBIX 3aja4 1o TemaMm «Metamib» u «Hemeramnel») ¢ cobmojeHueM MpaBuil
Oe3omacHOro o0palleHusi C BEIIECTBAaMU U JJaOOpaTOpPHBIM 00OpyAOBaHHEM, (POPMYIHpPOBATH LENb
UCCIIEZIOBAHUS, TPEICTaBIATh B PAa3IMYHOW (opMe pe3yibTaThl IKCHEPUMEHTAa, aHAIU3UPOBATh U
OLIEHUBATh UX JOCTOBEPHOCTD;

chOpPMHPOBAHHOCTh yMEHHUH: COOJIIOIATh TpaBUiia TOJIB30BAHHMS XWMHUYECKOW TOCYI0H |
7a00paTOpHBIM 00OpYIOBaHHEM, OOpalIeHHs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIHUSAMH IO
BBIMOJTHEHUIO JTA00OPATOPHBIX XMMUYECKUX OIBITOB, SKOJOTMYECKH IIeJIECOO0PAa3HOr0 MOBEICHHUS B
OBITY M TPYIOBOW AESITEIBLHOCTU B IIENSAX COXPAHEHMsI CBOETO 3/10pOBbs, OKpYXKaroLled HMPUPOIHOU
Cpebl U AOCTHKEHHUS €€ yCTOMYMBOIO Pa3BUTHS, OCO3HABATH ONACHOCTh TOKCHUYECKOIO JEHCTBUS Ha
YKUBbIE OPraHU3MBbI ONPEEIIEHHBIX HEOPraHNYECKUX BELIECTB, TOHUMas cMblci nokasarens [1/1K;

chOpPMHPOBAHHOCT, YMEHUM: OCYIIECTBJATH IIEJICHANPABIECHHBIM MOUCK XUMHYECKOU
uH(pOpMAIMH B pa3IMYHBIX HCTOYHUKAX (HaydyHas U yuyeOHO-Hay4yHas JUTepaTypa, CpeicTBa MaCCOBOM
uHpopmanuu, MHTEepHET W Jpyrue), KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
nepepabaTeiBaTh €€ U UCMOIb30BaTh B COOTBETCTBUH C ITOCTABICHHOW y4eOHOU 3a1aueH.
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Bcero P
padoThbI

IIpakTnueckne
padoThbI

Jara
H3Y4YeHUA

JIEKTPOHHBIE
uu(ppoBbIE
oOpa3oBarejibHbIE

pecypchbl

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

04.09.2023

DJIEeKTPOHHOE CTPOCHHE aTOMA YTIIepoaa
(0cHOBHOE U BO30YKIEHHOE COCTOSHUSA).
BaseHTHBIEC BO3MOXXHOCTH aToMa yriepoja

05.09.2023

BaneHTHbIE BO3BMOXXHOCTH aTOMa yrijiepoaa

11.09.2023

XUMHUYECKas CBSI3b B OPraHMYECKUX
coeMHEeHMsIX. MexaHu3Mbl 00pa30BaHMs
KOBaJIGCHTHOM CBSI3H, CITOCOOBI pa3phiBa
CBs3EH

12.09.2023

Teopus cTpoeHUs OPraHUYECKUX
coenquHennii A. M. byrneposa

13.09.2023

Buasl uzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHbIE

3¢ eKThl B MOIEKYJIaX OPraHUYeCKUX
coenuHenuil. [IpencraBienue o

KJIACCU (PUKAIIMU U CHCTEMATHYECKas
Homenkiatypa (IUPAC) opraanaecknx
BEIIIECTB

18.09.2023




[IpencraBnenue o kiaccupuKaluy U
cucreMatudeckas Homenkaatypa (IUPAC)
OpPraHUYECKUX BEILECTB

19.09.2023

Krnaccudukanus peakiuii B OpraHn4ecKon
XUMHH

20.09.2023

Cucrematusauusg U 00001IeHUEe 3HAHUM T10
TEME

25.09.2023

10

AJKaHBI: TOMOJIOTHYECKUI PsijI, 001IIast
dbopMyia, HOMEHKJIATypa U H30MEPHSI,
AIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHUE MOJICKYT

26.09.2023

11

dusnyeckue U XUMUYECKHUE CBOMCTBA
AJIKaHOB

27.09.2023

12

HaxoxxeHue ajlkaHOB B IPUPOJE.
CrnocoObI OTy4YeHus: ¥ IPUMEH EHHUE
aJIKaHOB

02.10.2023

13

[uxnoankausl: o0mIas popmyna,
HOMEHKJIaTypa U U30MepHsi, 0COOCHHOCTH
CTPOCHUA U XUMHUYCCKUX CBOﬁCTB,
CHOCOOBI MOJTY4YEHHSI U IPUMEHEHUE

03.10.2023

14

CraproBasi KOHTpOJIbHAs paboTa.

04.10.2023

15

AJKEeHBI: TOMOJIOTMYECKUH psiJl, 00111as
dopmya, HOMEHKJIATypa, JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKY L.
CrtpyKTypHas U LUC-TPAHC-U30MEPHS
aJIKCHOB

09.10.2023

16

dusnyeckue 1 XUMHYECKHUE CBOICTBA




ankeHoB. [IpaBmio MapkoBHUKOBA

10.10.2023

CriocoObI TOMyYeHHs ¥ IPUMEHEHHE

17 AJIKEHOB 11.10.2023
[TpakTuueckas pabota Ne 1 mo Teme
18 "HOjIyLIP:'HI/Ie JTUJICHA U U3YYEHHUE €T0 16.10.2023
CBOICTB
Pemenne pacuérHsix 3a7a4 Ha
19 OTpe/eIeHIE MOJIEKYJIIPHON (POpMYyJTbI 17.10.2023
OpPraHUYEeCKOro BEIIeCcTBa
AJKaMeHbl: CONpsKEHHEBIE,
20 W30JIMPOBAHHBIE, KYMYJIHPOBAHHBIE.
OCO6€II){HOCTI/I SJ;CK}”II‘pZHHEFO CTPOEHHUSI 18.10.2023
21 XUMHUUYECKHE CBONCTBA COMPSIKEHHBIX
JIUEHOB. 23.10.2023
29 Crioco0Os! oTyyeHus U IPUMEHEHHE
AJkaaneHoB 24.10.2023
AJKUHBI: TOMOJIOTUYECKUN psifl, 001Iast
93 dbopmyna, HOMEHKIATYpa, dIEKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI, 25.10.2023
¢du3nyeckue cBoicTBa
24 XUMUYECKHE CBOWCTBA AIIKHHOB 30.10.2023
25 KauecTBeHHBIE peakliiy HA TPOMHYIO CBA3h 31.10.2023
26 CriocoOb! OJTyyeHHs ¥ IPUMEHEHHE
AJIKWHOB 10.11.2023
27 Pewienue 3a1au: pacyérsl 10 ypaBHEHUIO
XUMUYECKOUN peaKiuu 13.11.2023




28

Cucrematusanusa U 00001IeHUE 3HAHUH 10
TEME

14.11.2023

29

ApeHbI: TOMOJIOTUYECKU psif, 00111as
dbopmyna, HOMEHKJIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI
OCH30J1a ¥ TOJIyoJIa, X (Pu3nyecKue
CBOMCTBaA

20.11.2023

30

XUMHUYECKHE CBOMCTBA aPEHOB: PEAKIINKU
3aMeIleHUs

21.11.2023

31

XUMHUYECKHE CBOMCTBA apEHOB: PEAKIIUU
MIPUCOCIUHEHUS, OKMCIICHUE I'OMOJIOTOB
OeH3oma

22.11.2023

32

Oco0EeHHOCTH XUMHUYECKUX CBOICTB
CTHpOJIA

27.11.2023

33

Pemenue pacy€rHpix 3a7a4 Ha
OIpe/ieTICHIE MOJIEKYIISIPHON (hOpPMYIIBI
OpPraHUYECKOT0 BEIECTBA

28.11.2023

34

Crioco0ObI MoTyyeHHs ¥ IPUMEHEHHE
apeHoB

29.11.2023

35

I'eneruueckas cB3b MCXKAY pa3JIMYHbIMHA
KilacCaMM yrij€Boaopoa0B

04.12.2023

36

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

05.12.2023

37

[Tpupoxansiii ra3. [TonyTHbie HeTSIHBIC
rasbl

06.12.2023

38

KameHHBIl yroabs 1 IPOAYKTHI €70
nepepaboTKu

11.12.2023




39

Hed b 1 criocoOs! e€ mepepaboTKH.
[TpumeHeHne MPOyKTOB MepepaboTKU
HeTH

12.12.2023

40

I'eneTnueckas cBs3b MCEXKIY pasiIMYHbIMU
KJIacCaMH YTJIE€BOJOPOIA0OB

13.12.2023

41

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

18.12.2023

42

JleficTBHE 1IeN0UEH Ha
rajoreHnpou3BoaHble. Bzaumopelicteue
IUTaI0oreHaIKaHOB C MAarHUEM U [IUHKOM

19.12.2023

43

KontposnpHas pabota 1o reme
"VYrnesomopoasr"

20.12.2023

44

[IpenenbHbIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHH psif, o0mas hopmya,
CTPOEHHE MOJICKYJI, H30Mepus,
HOMEHKJIIATypa, KJIacCch (PUKaIIHS,
¢du3nyeckue cBoicTBa

25.12.2023

45

XHUMHUYECKHE CBOWCTBA MPEAEIbHBIX
OJIHOATOMHBIX CIIUPTOB

26.12.2023

46

Cnioco0bI MOJYYCHUSA U IPUMCHCHHUEC
OIHOATOMHBIX CIIMPTOB

27.12.2023

47

[IpocTthie a3gupsl: HOMEHKIATYpa U
n3oMepusi, 0COOEHHOCTH (PU3HUECKUX U
XUMHYECKUX CBOMCTB

15.01.2024

48

MHOroaToMHbBIC CIIMPThI: OTUJICHIJTIMKOJIb U

FJII/II_IepI/IH, ux (I)I/ISI/I‘-IGCKI/IG U XUMHUYCCKHUC
CBOMCTBa

16.01.2024




Crioco0Ob! OTyyeHHs U IPUMEHEHHE

49 MHOT'0aTOMHBIX CITUPTOB 17.01.2024
50 @deHoM: CTPOEHUE MOJIEKYJIbI, PU3NYECKHE
cBoiicTBa. TOKCHYHOCTH (PpeHoIa 22.01.2024
o1 Xumunueckue cBoMCTBa (eHoIa 93.01.2024
59 CrniocoObI TOTYYEeHHUsT ¥ IPUMEH CHHE
denoa 24.01.2024
[TpakTueckas padota Ne 2. Pemenue
53 OKCIEPUMEHTABHBIX 33J1a4 110 TEME
"CHI/I;)TBI u (eronsr” ) 29.01.2024
54 CucremaTusanus u 0000111eHUE 3HAHUH 110
TeMe 30.01.2024
ANbJeruipl ¥ KETOHBI: AJIEKTPOHHOE
55 CTpoeHHE KapOOHUIIbHON TPYIIIbI;
TOMOJIOTHYECKHUE psiibl, o0mas popmyna, 31.01.2024
M30MEpHs U HOMEHKJIATypa
56 AJbIerupl 1 KETOHBI: (PU3HUUECKUe
CBOICTBA; peaklUy MPUCOESTUHECHUS 05.02.2024
57 Peakunu OKMCIICHNS M KaUE€CTBEHHBIE
PEaKInu aJibJEruI0B U KETOHOB 06.02.2024
58 CriocoObI OTy4eHHs aJlbJeru10B U
KETOHOB 07.02.2024
OnHOOCHOBHBIE ITpeieIbHbIE KAPOOHOBBIE
59 KHUCJIOThI, 0OCOOEHHOCTH CTPOEHUS UX 12.02.2024
MOJIEKYI
50 N3oMepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCIIOT, UX (PU3HYECKHE CBOMCTBA 13.02.2024




61

XHUMHUYECKHE CBOMCTBA MPEAEIbHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

14.02.2024

62

Oco0eHHOCTH CBOWCTB MypPaBbHHOMN
KHUCI0ThL. MHOr0oOOpasue kapOOHOBBIX
KHUCIIOT

19.02.2024

63

OcoOeHHOCTH CBOMCTB: HEMPEAESIbHBIX U
apoOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpeacraBuTeny BeICIINX
KapOOHOBBIX KMCIIOT

20.02.2024

64

Ilonstue o IIPOU3BOJHBIX Kap6OHOBBIX
KHCIOT

21.02.2024

65

Crioco0Ob! OJTyyeHHs U IPUMEHEHHE
KapOOHOBBIX KHCIIOT

26.02.2024

66

CnoxHbIe 3UPBI: TOMOJOTHYECKHUH PSI,
obmmas popmyna, u3oMepHs u
HOMECHKJIaTypa

27.02.2024

67

dusnyeckre 1 XMMHUYECKHE CBOMCTBA
3¢upoB. Pemenne pacu€rHbIx 3a1a4: M0
YPaBHEHHUIO XUMHUUYECKON PEaKInu, Ha
oIpesiesIeHH e MOJIEKYJIIPHON (OpMYJIb
OpPraHUYEeCKOro BEIIeCTBa

28.02.2024

68

Pewienue pacu€THbIX 3a1a4: 10 YpaBHEHUIO
XUMUYECKOU pEaKLUH, Ha ONPEEIICHUE
MOJIEKYJISIPHOU (POPMYIIBI OPraHUYECKOTO
BeIllECTBA

04.03.2024

69

[TpakTnueckas padota Ne 3. Pemenue
SKCIICPUMECHTAJIBHBIX 3a1a4 110 TEME

05.03.2024




"KapOoHoBsie kuciaoThl. CroxHble 3¢upbt”

70

JKupsi: ctpoeHue, puznuecKue u
XUMUYECKHE CBOMCTBA (THAPOIIH3)

06.03.2024

71

OCco00eHHOCTH CBOWCTB KHUPOB,
COZIePIKAIMX OCTATKH HEPeaeIbHBIX
KUPHBIX KUCIOT. JKUpbI B ipupoie

11.03.2024

72

MBIJ'Ia KaK COJIM BBICIIINX Kap6OHOBBIX
KHCJIOT, X MOIOIICC HeﬁCTBHe. IHoasatue o
CUHTCTUYCCKUX MOOIIUX CPpEACTBAX
(CMC)

12.03.2024

73

['eneTnueckas CBs3b yrieBOJOPOIOB U
KHCIIOPOACOIEPIKAIIMX OPraHUYECKUX
BEILIECTB

13.03.2024

74

Pacuérbl o ypaBHEHUSIM XUMUYECKUX
peakiuit

18.03.2024

75

Cucrematusanusa U 0000IIeHNE 3HAHUH 10
TEME

19.03.2024

76

OO61as XxapakTepUCTUKa YIJIEBOAOB U
KJIaccu (UKAIMs yTIeBOAO0B (MOHO-, TU- U
HOJIM CaXapH/Ibl)

20.03.2024

77

MoHocaxapuabl: pU3NUYECKIE CBONCTBA U
HaxO0XJEHUE B IPUPOLE

01.04.2024

78

HpI/IMeHeHI/Ie T'JIFOKO3HI, e€ 3HauceHueE B
KHU3SHEACATCIIBHOCTH OpraHu3mMa

02.04.2024

79

Jucaxapuasl: caxaposa, MajbT03a U
nakro3a. Haxoxxnenue B npupoze u
MIPUMEHEHUE TUCaxXapHui0B

03.04.2024

80

[Tonucaxapuabl: CTPOCHUE MaKPOMOJIEKY I,




¢u3nyeckre U XMMHUYECKHUE CBOICTBA,
IIPUMCHEHUE

08.04.2024

81

[TousTue 00 HNCKYCCTBCHHBIX BOJIOKHAX

09.04.2024

82

Pemenue pacueTHbIX 3a71a4 Ha
ONpENENIEHUE J0JIM BbIXOAa MPOJYKTA
peaku OT TEOPETUUYECKU BO3MOXKHOTO

10.04.2024

83

Cucrematusanus 1 0000IeHUEe 3HAHNI 10
pazneny

15.04.2024

84

KontposnpHas pabota 1o reme
"Kuciopoaconepxaime opraHu4ecKkue
COCIMHECHUS"

16.04.2024

85

AMWUHBI: KTacCU(UKALNS, CTPOCHHE
MOJIEKYJI, o0mias opmyJia, H30MepHs,
HOMEHKJIATypa ¥ (PU3UIECKIE CBOMCTBA

17.04.2024

86

XuMuueckre cBoMcTBa anndaTuIecKux
aMUHOB

22.04.2024

87

AHWINH: CTPOEHUE aHWJINHA, 0COOEHHOCTU
XHUMHUYECKUX CBOMCTB aHMJIMHA

23.04.2024

88

CriocoOb! OJTyyeHHs U IPUMEHEHHE
ann(paTH4ecKuX aMUHOB

24.04.2024

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
nuzomepusi, GU3NYECKue CBONCTRA.
OTtnenbHBIC TIPEICTABUTENH OL-
aMHUHOKHCIIOT

29.04.2024

90

XuMHUYeCKHe CBOMCTBA aMHHOKHCIIOT, UX
OMOJIOrHYeCKOe 3HAUYCHNE aMUHOKHCITOT.
CuHTE3 U TUPOIIN3 TIENTHIOB

30.04.2024




91

benku kak mpUpOIHBIC MTOJTUMEPHI;
CTPYKTYPBI OCIIKOB

06.05.2024

92

XUMHUECKIE CBOUCTBA OEJIKOB

07.05.2024

93

AzoTrcozaepxaliue reTepouKInIecKre
COCOUHCHUA. HyKJICI/IHOBBIe KHCJIOTHI:
COCTaB, CTPOCHUE U OMOJIOTHYECKast POITb

08.05.2024

94

[Tpaktuueckas pabora Ne 4. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"A3zoTcoaepIKalle OpraHuyecKue
coenuHeHusa"

13.05.2024

95

[TpakTnueckas padota Ne 5. Pemenue
SKCIICPUMECHTAJIBHBIX 3a1a4 110 TEME
"PacriozHaBaHuE OpPraHUYECKUX
coequHeHun"

14.05.2024

96

KonTtponsHas pabota o teme
"AzoTcoaepxanire opraHu4ecKue
coerHeHus"

15.05.2024

97

OCHOBHBIE OHITHS XUMHH
BBICOKOMOJICKYJIAPHBIX COC[[I/IHGHI/If/'I u
METOAbI UX CUHTE3a —IIOJIMMCPU3alus U
IIOJIMKOHACH Caltu A

20.05.2024

98

[Tnactmaccel. Y Tunuzanus u nepepaboTka
MJIacTUKA

21.05.2024

99

DJ1acTOMEPBI: HATypaJIbHbINA
CHUHTCTUYCCKUEC KayUYyKH. Pe3nna

22.05.2024

100

BosokHa: HaTypallbHbIE, HUCKYCCTBEHHBIE,
cuHTeTn4eckue. IlomMepsl crienuaibHOro

23.05.2024




Ha3Ha4YCHUA

[TpakTuueckas pabota Ne 6. Perienue

101 ?'KCHepI/IMeHTaJ'II)HBIX 3a7a4 Mo TemMe ) 1 94.05.2024
Pacrio3HaBaHue niacTMacc v BOJIOKOH
102 HTorosast KOHTpoJbHAs paboTa 1 25 05.2024
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KUIACC

KoanuecrBo yacos DJIeKTPOHHbIE
Ne ara u@pposbIe
n/n Tema ypoxa Bcero Koutpoaruere | Mpakruieckue iyqefmﬂ :6g)allonaTeanLIe
padoThI padoThI pecypes!
1 Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKHM 1
aneMmeHT. M30TorbI
5 CtpoeHue 31eKTPOHHBIX 000JI04€K ATOMOB, 1
KBaHTOBBIE YHCJIA
3 Knaccudukanus XaMU4eCKUX 3J€MEHTOB (S-, 1
p-, d-, f-3memMenHTHI)
4 Pacnipenenenue 371€KTPOHOB 110 aTOMHBIM 1
opouTaIIM
DJEeKTpOHHBIE KOHPUTYPALIMH ATOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXJIEHHOM 1
COCTOSIHUM DJIEKTPOHHBIE KOH(UTypaIruu
MOHOB. DJIEKTPOOTPULIATEILHOCTh
6 Bxoanas KoHTpoJbHas paboTa 1 1
[Tepuonnueckuii 3axoH u l[lepuonnueckas
7 cucTeMa XMMHU4ecKux 3yeMeHToB 1. 1. 1
MenpeneeBa, CBSI3b C COBPEMEHHOM TEOPUEM
CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB
8 XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX HMHU 1
MPOCTBIX U CJIOKHBIX BEUIECTB IO IPyIaM 1
nepuojgaM
9 CucremaTuzanus u 00001IeHNe 3HAHUH 110 1




TEMCEC

10

Buapsl xuMu4deckoil cBsi3u. MexaHnu3Mbl
0o0pa3oBaHMs KOBAJCHTHON CBS3U.
Bonoponnas cBsi3b. MexMOIEKyIsIpHbIE
B3aUMOACHCTBUS

11

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

12

HpeHCTaBHeHI/IH O KOMIIJICKCHBIX
COCANHCHUAX: COCTAaB U HOMCHKJIATYpa

13

BemecTBa MOIEKYJISIpHOTO 1
HEMOJIEKYJIIPHOro cTpoeHusl. THIbl
KPUCTAJUINYECKUX PELIETOK U CBOMCTBA
BEILECTB

14

[TonsATHE O QUCTIEPCHBIX CUCTEMAX.
[IpencraBieHne 0 KOJUIOUIHBIX PacTBOPaX

15

VcTuHHBIE pacTBOPBL: HACBILIEHHBIE U
HEHACBIILIEHHbIE, PACTBOPUMOCTb.
Kpucramioruaparst

16

CriocoOblI BeIpaKeHUs KOHI[EHTpaluu
pacTBOpOB

17

Pemenue 3a1a4 ¢ HCMOIB30BAHUEM TTOHATHIA
"MaccoBas J0Jisl paCTBOPEHHOIO BEUIECTBA",
"MoJsipHasg KOHUEHTpauus"

18

Knaccudukanuys 1 HOMEHKIaTypa
HEOPraHMYECKUX BEIICCTB

19

Cucrematusanusa U 00001IeHNE 3HAHUH 10
TEME




20

KontponbeHas pabora no remam "CtpoeHue
aroma. [lepuonuueckuii 3aKoH 1
[lepnoauyeckas cucTeMa XUMUYECKHX
anemenTtoB [[. . MenneneeBa", "Ctpoenue
BeuecTBa. MHoroobpasue BemiecTs"

21

KJ'IaCCI/I(bI/IKaIII/ISI XUMHUYCCKHUX peaKHI/Iﬁ B
HeopFaHquCKOﬁ n OpFaHquCKOﬁ XHUMHUH.
3aKkoH COXpaHCHHA MACChI BEHICCTB, 3aKOH
COXpaHCHUA U NPEBPALICHUSA SQHCPIUU IIPpU
XUMHUYCCKUX PCAKIHAX

22

TemoBble AP (HEKTH XUMUUECKUX PEAKIIHI.
Tepmoxumudeckue ypaBHEHUs

23

Brlunciienust o ypaBHEHUSIM XUMUYECKUX
peakuuil ¥ TEPMOXUMUYECKUM YPaBHEHUAM

24

CKOpOCTh XUMHUYECKON peaklny, eé
3aBHCHMOCTb OT pa3IM4HbIX (DaKTOPOB.
KaTtanu3z n katanuzaTopsl

25

I'omorenunsie u ICTCPOrcHHbIC pCaKINH

26

ITpakTueckas padorta Ne 1 mo teme
"BnausiHue pa3nuyHbIX (PaKTOPOB Ha
CKOPOCTb XUMUYECKOM peakiuu"

27

OO6paTtuMble 1 HEOOpPaTUMBIE PEAKIIIH.
XuMHUYEeCKOe paBHOBECHE

28

[TpakTueckas padota Ne 2 o teme
"BnausiHue pa3nuuHbIX (aKTOPOB Ha
IIOJIOKEHUE XUMHUYECKOr0 pAaBHOBECHS"

29

DnekTpoauTuueckas aucconuanus. CuiabHbIe
u cialble 351eKTponuThl. CTerneHb




Jucconuanumn

HNonnoe npousBenenue Bobl. Cpesia BOJHBIX

30 pactBOpoB. Bogopoausrii mokazarens (pH)
pacTBopa

31 I'uaponus comneit. Peakiinu, npoTekaroiye B
pacTBOpax AINEKTPOIUTOB
[Tpaktuueckas pabota Ne 3 mo Teme

32 "XuMuyeckre peakiuu B pacTBopax
AIEKTPOJIUTOR"
OKHCIUTETHEHO-BOCCTAHOBUTEIHHBIC

33 peakmun. BaxkHel e OKUCIUTENN H
BOCCTaHOBUTEIH

34 MeTop 351eKTPOHHOTO (3J1€KTOHHO-HOHHOT0)
OanaHca

35 DIIEKTPOJIU3 PaCTBOPOB M PACIIABOB
BEIIECTB

36 Pemmenue 3a1a4 pa3iuyHbIX TUIIOB

37 Pemenue 3agaq pa3aMyuHbIX THIIOB

38 Cucrematu3aius U 0000IICHHE 3HAHUH 110
teme "Xumuueckue peakuuu"

39 KonTponbHas padora mo teme "Xumudeckue
peakuuu"
[Tonoxenune HemeraiioB B [lepuoanueckoi

40 CUCTEME XMMHYECKUX deMeHToB JI. H.
MeneneeBa 1 0COOCHHOCTH CTPOCHUS UX
aroMoB. PU3NUECKUE CBOKMCTBA HEMETAIIJIOB

41 AmoTpornusi HEMETaJUIOB (Ha MpuMepe

KHCIIOPO/Ia, cephl, pocdopa u yrieposa)




Bogopon: nonyuenue, puzndeckue u

42 XUMHUYECKUE CBOMCTBA. ['napu bl
["anorensl: HaX0XkJIEHUE B IPUPOJIE, CITOCOOBI

43 MOJTyyeHUs!, PU3NUECKHE U XUMHUECKHEe
CBOICTBa
I"aorenoBogoponasl. Baxuenmue

44 KHUCIIOPOJICOJIEPKAILINE COCTUHEHUS
raJloreHoB
JlabopaTopHble U TPOMBILIJIEHHBIE CTIOCOOBI

45 MOJIy4eHHUsl TajioreHoB. [Ipumenenue
rajJjoreHoB U UX COEIUHEHUN
[TpakTnueckas padota Ne 4. Pemenue

46 AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
"T"a;morensr"”
Kucnopon: maboparopHsie u

47 MIPOMBIIJIEHHBIE CIOCOOBI MOTYYEHUS,
dusnueckue U XuMudeckre cpoicTaa. O30H.
[TpumeHeHue KUCIOpoAa U 030HA

48 OKcHJIbI M TEPOKCHIBI

49 Pemenue 3a1a4 pa3iuyHbIX TUIIOB
Cepa: HaxOX/I€HHUE B IPUPOJIE, CIIOCOOBI

50 NOJTyYeHUs!, PU3NUECKHE U XUMHUECKUE
CBOICTBA

51 CepoBoz1opo, CyabhuIbI

59 Kucnopozaconepxkauiye coeluHEHUS CEPBI.
Oco0eHHOCTH CBOWCTB CEPHOM KHUCTIOTHI

53 [TpakTuueckas padorta Ne 5. Perenue

SKCIEpUMEHTaJIbHBIX 3a/1a4 1o Teme "Cepa u




eé coequHeHus"

A30T: HaXOXK/ICHUE B MPUPOJIE, CIIOCOOBI

54 MOJTyyeHUs!, PU3NYECKHE U XUMHUECKHEe
CBOMCTBa. AMMHaK, HUTPH/IbI

55 Kucnopozaconepkaliyie COEIMHEHUS a30Ta.
OcoOEeHHOCTH CBOMCTB a30THOM KHCIIOTHI

56 [TpumeHeHue a30Ta U €ro COeAMHEHUH.
A30THBIE YI00peHHs
docdop: HaXOKIEHUE B IPUPOJE, CIIOCOOBI

S7 MOJTyYeHUs], PU3NUECKHE U XUMHUECKUE
cBoiictBa. Pochuasl u pochun

58 Oxkcunbl pocdopa, pochopconepkammue
kucinotel. Comu pochopHO KHCITOTHI

59 [Tpumenenue gpocdopa U ero COeTUHEHHM.
dochopHbie ynoopeHus
[TpakTuueckas padota Ne 6. Perenue

60 AKCIEPUMEHTAIBHBIX 3a/1a4 1o TeMme "A30T u
docdop u ux coenuneHns"
VYraepon: HaxoXAEHUE B IPUPO/IE,

61 aJIOTPOIIHbIE MOAU(UKAINY; (PU3HUECKHE U
XHMHUYECKHEe CBOMCTBA, IPUMEHEHHU

62 Oxcup yriuepoaa(ll), okenn yriepona(lV),
yroJibHas KUcIoTa U e€ coJiu

63 Pemrenue 3aaq pa3IMaHBIX TUIIOB
Kpemuwuii: HaxoxaeHHe B TPUPOJIE, CIIOCOOBI

64 MOJIy4CeHHSI, PU3HMUECKHE U XUMUYECKHUE
CBOICTBA

65 Oxkcup kpemuusa(1V), kpeMHueBas KUCIOTa,




CHJIMKAThI

[IprumeHeHrEe KPEMHUS U €0 COEAUHECHUN.

00 CrexJ10, €ro noiay4deHue, BUJbI CTEKIIa

67 Pemenue 3aa4 pa3iuyHbIX TUIIOB

68 Cucrematuzanus u 00001IeHHE 3HAHUH TTO
teme "Hemetanms"

69 KontponpHas pabora o reme "Hemerasmisr"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON padoTHl,
KOppEKIHUs OIUOOK
ITonoxenue meramios B [lepuonnueckoin

71 CUCTEME XMMHUECKUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHHUSI 3JIEKTPOHHBIX
000J104€K aTOMOB METaJJIOB

79 OO6mue pu3nvyeckue CBOWCTBa METAIIOB.
[IpumeHeHne MeTasIoB B OBITY M TEXHUKE

73 CmaBel MeTaiuioB. Kopposust MeTaiion

74 Pemenue 3a1a4 pa3IMYHbIX TUIIOB
DNEeKTPOXUMUYECKUHN Pl HAIIPSKEHU N

75 MeTasioB. O61me crnocoObl MOTy4eHHUs
METaJIJIOB
O61mas xapakTepucrtuka Metauios |A-
rpynmnsl [lepuonudeckoii cucTeMsl

76 XUMUYECKHUX 3JIEMEHTOB. HaTpuii n kanui:
nony4yeHue, pusnueckue 1 XuMU4ecKue
CBOICTBa, MPUMEHEHUE MIPOCTHIX BEIIECTB U
HUX COEIUHEHUN

77 OO6mras xapaktepuctiuka metanios |1A-

rpynnsl [lepuonnueckoii cucteMsl




XUMHYECKHUX 3JIEMEHTOB. Marauu u
KaJIbIIMW: TTOTy4eHue, GU3HICCKHUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BENIECTB U UX COCAUHECHUN

78

KécTtkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHUS

79

AnroMuHUI: OTy4YeHHe, (PU3HUECKUE U
XUMHUYECKUE CBOWCTBA, IPUMEHEHHUE

80

Am¢oTepHBIe CBOICTBa OKCUIA U
TUIPOKCUJIA AIFOMUHUSA,
T'UIPOKCOKOMITIEKCHI aTFOMUHHUS, UX
MpUMEHEHUE

81

Pemrenue 3aa4 pa3JIM4YHbIX TUIIOB

82

[TpakTuueckas paborta Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME
"Mertabl ri1aBHbIX oArpynmn"

83

OO01as XapakTepUCTUKA METAJIIIOB
no6ouHbIX noAarpyni (b-rpymm)
[Tepronnyeckoil cucTeMbl XMMHUY€CKUX
JJIEMEHTOB

84

du3znyecKkre U XMuMUYECKHUe CBOMCTBA Xpoma
u €ro COCHHHGHHﬁ, HUX IIPUMCHCHHUC

85

Baxneiimme coeguHeHNs MapraHia.
[lepMaHranat Kanus, €ro OKHCIUTEIbHBIE
CBOICTBA

86

dusnueckre U XUMUYECKHUE CBOMCTBA JKeJie3a
u ero coenquHenuil. [lomydyenue u
MPYMEHECHUE CILJIABOB JKeJe3a

87

dusmyeckre U XUMUYECKHUE CBOMCTBA MEIU U




€€ COeMHEHNN, X IPUMEHEHHUE

dusnyeckre U XUMUYECKHUE CBOMCTBA IIMHKA

88 U €r0 COeIMHEHUH, UX MPUMEHEHUE.
I'uapokcokoMIIeKChl IIMHKA
[TpakTuueckas padota Ne 8. Perenue

89 HKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME
"MeTaisl TOOOYHBIX TOATpyI"

90 Perienue 3aga4 pa3auMyuHbIX THIIOB

01 O0600611eHNE U cUCTEMaTU3aLUs U3y4EHHOrO
Marepuaia no reme "Merasbr"

92 KonTpomnbHas pabora o teme "MeTtasnibt"

93 AmnHanu3 pe3yiabTaToB KOHTPOJIBHOW paboThl,
KOppeKLus OINO0K
Ponb xumuu B o0ecriedeHnu yCTOMYMBOIO

94 pa3BuTHUs yenoseuecTsa. [lonsaTre o
Hay4YHBIX METO/IaX MCCIIE0BAHNS BEILIECTB
HayuHble npUHIKIIBI OpraHU3aluu

95 XUMHUYECKOT0 MPOU3BOJICTBA.
[TpoMBIIIIEHHBIE CIIOCOOBI MOTYYEeHUS
BAKHEHIINX BEILECTB

96 XUMHUYECKOe 3arpsA3HeHHe OKPYKaIoLIeH
CpeIbl U €ro MoCIeqCTBUS

97 XUMHS U 310pOBBE YEIIOBEKA.
JlexapcTBEHHBIE CpeacTBa

98 Xumus nuiy. Pons xumuu B o0ecniedeHnn
[IUILIEBOI 0€30I1aCHOCTH

99 Kocmernueckue u napdromepHbie cpescTBa.

BriToBas xumus




XuMHsI B CTPOUTENBCTBE. BaxkHenmue

100 CTPOUTEIIbHBIC U KOHCTPYKIIMOHHBIE 1
MaTepHabl
101 XuMUS B CEJILCKOM XO35HCTRBE. 1
Opranndeckrue U MUHEpaJIbHbBIE Y00 peHus
102 Cucrematu3aius 1 0000IICHHE 3HAHUH T10 1
TeMe
OBHIEE KOJIMYECTBO HACOB I10 102

I[TPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






