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INOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamMMa 1mo XMMUU Ha YpOBHE cpeaHero oOuiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe ®denepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 o6OpazoBanun B Poccuiickoit
Oenepanuny, TpeOOBaHUM K pe3yiabTaTaM OCBOeHUs (enepanbHO 00pa3oBaTeIbHONW MPOTrpaMMBbl
cpeanero obmero obpazoBanus(POIl COO), npencraBieHHbIX B DenepaabHOM TOCYJapCTBEHHOM
oOpazoBarensHoM crapaapte COO, ¢ yuérom Konnenmuu mnpenogaBaHusi y4eOHOro IpeaMeTa
«Xumus» B 00Opa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoir dDenepanuu, peaqu3yrolIMX OCHOBHBIE
oOpa3oBaTeNibHble IPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpaTeruu pa3BUTHS BOCIHUTAHUS B
Poccuiickoii @enepanmu Ha nepuon a0 2025 roma» (Pacmopspkenue IIpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XvMUS Ha ypOBHE YIIIYOJIEHHOTO M3y4EHHUS 3aHUMAET BaXKHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4HOTo oOpazoBanus y4ammxcs 10—11 kiaccoB. M3yyenue mpeamera, peaqu3yeMoe B YCIOBHAX
muddepeHIMPOBaHHOTO, TPOMUIBLHOTO 00Y4YEeHHs], IPU3BAHO OOECHEUnTh O0IIe00pa30BaTENbHYIO0 U
OOMIEKYJIBTYPHYIO MOJTOTOBKY BBITYCKHHKOB MIKOJBI, HEOOXOAMMYIO JUISl aanTalii UX K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM JKU3HU B COIIMYME, a TakxKe JUIsl MPOJODKEHUS O0yYeHUsS] B OpraHU3aIMsIX
po¢eCCHOHATBLHOTO 00pa30BaHMs, B KOTOPHIX XUMHSI SABIISICTCS OJTHOW U3 IPUOPUTETHBIX JAUCIUILINH.

B mporpaMMe 1o XUMHM Ha3HaueHue mpeAMeTra «XHUMHs» TOJydaeT MOJPOOHYIO
UHTEPIIPETALIMI0 B COOTBETCTBUM C OcHoBomosararomumu nonoxenussmu  Oroc COO o
B3aMMOOOYCIIOBICHHOCTH LIeJIeH, COJIep>KaHusl, pPEe3yJNbTaTOB OOy4YeHHsS U TpeOOBaHMI K YPOBHIO
NOJATOTOBKH  BBIMTYCKHUKOB. CBHUIETENLCTBOM TOMY  SBISIIOTCSL  CJIEAYIOIIME  BBIMOJIHSEMBIE
IPOrpaMMOii 0 XUMUU (YHKITUH:

UH(POPMALMOHHO-METOIMUECKAs], peain3alusi KOTOpoi oOecrednBaeT MOJYYCHHUE NPEICTABICHUS O
LeNsX, COJepKaHuu, oOmel cTparerud OOYy4YeHHs, BOCHHMTAHUS U PaA3BUTUS OOydaIOLIMXCS
CpeACTBaMU TpeAMETa, U3Y9aeMOro B paMKaX KOHKPETHOTO MPOMHIIS;
OpraHW3aI[MOHHO-TUIAHUPYIOIIasi,  KOTOpas  MIpeaycMaTpUBaeT  OMpeieNieHHue:  MPHUHIUIIOB
CTPYKTYpUPOBAHUS M TOCIEIOBATETFHOCTH H3Yy4YeHHs] Y4eOHOTO MaTepuasna, KOJIUYECTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTEPUCTHK; MOIX0J0B K (POPMHPOBAHUIO COAEPIKATEILHOW OCHOBBI KOHTPOJIS
U OLICHKH 00pa30BaTeNbHBIX JOCTIKEHUHM oOydaromuxcs B paMKaxX MTOTOBOW aTTecTaluu B (opme
€IMHOI0 TOCYJapCTBEHHOI'0 IK3aMEHa M0 XUMHH.

[Tporpamma asist yrinyOIE€HHOTO U3YUEHUS XUMHUH:

YCTaHABJIMBAaET WHBAPUAHTHOE IPEAMETHOE COJAEp)KaHME, 00s3aTeNIbHOE Ul M3YUEHHUs B paMKax
OTJIENbHBIX MNpoQuUIIeH, MpeaycMaTpuBaeT paclpeesieHue U CTPYKTYpUpOBaHHME €ro Io Kiaccam,
OCHOBHBIM CO/IepKaTeIbHBIM JTMHHUSIM/pa3iesiaM Kypca;

Ta€T MpUMEpPHOE paclpesiesieHHe y4eOHOro BPEMEHH, PEKOMEHAYEMOTro Ui M3YyYeHHUs OTAENIbHBIX
TEM;

npejylaraeT NpHUMEPHYIO MOCJe0BAaTeNbHOCTh HM3y4eHHs Y4eOHOro MaTepuaya ¢ y4€TOM JIOTHKH
MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBSI3EH;

Ta€T METOJIMYECKYI0 UHTEPIpETaluIo Iesel U 3a/1a4 U3y4eHHs NpeaAMeTa Ha yriyOjaEéHHOM ypOBHE ¢
y4€TOM COBPEMEHHBIX NPUOPUTETOB B CHUCTEME CpeIHEro obiiero oOpa3oBaHUs, COJEp)KaTeIbHON
XapaKTEePUCTHKH TJIAHUPYEMBIX PpE3yJIbTaTOB OCBOCHHMS OCHOBHOW 00pa30BaTENbHOW MPOrpamMMbl
cpenHero obmero oOpa3oBaHusl (JJUYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKXKe C YYETOM
OCHOBHBIX BHJIOB YU€OHO-TIO3HABATEIbHBIX ACUCTBHI OOYyYaromerocsi Mo OCBOCHHUIO COJAEP)KaHUS
npeaMeTa.

[To BceM Ha3BaHHBIM MO3UIMSAM B MPOTpaMMe MO XUMHUHU MPEIYyCMOTPEHA MPEEMCTBEHHOCTD C
o0ydeHHEM XHMHHM Ha YPOBHE OCHOBHOTO OOIIETro 0o0pa3oBaHHWsA. 3a MpenejaMu YCTaHOBJICHHOM
IpOrpaMMOM MO XUMHUU 00s3aTenbHON (MHBAPUAHTHOM) COCTABIISIONICH COJEpKaHUs Yy4eOHOTo
npenMera «XUMHS» OCTAaETCS BO3MOXKHOCTH BbIOOpAa €ro BapHMaTHUBHOM COCTaBIsIOLIEH, KOTOpas
JIOJKHA ONPEIeNSATHCS B COOTBETCTBUHU C HAIIPABICHUEM KOHKPETHOTO Mpoduist o0ydeHus.

B cootBercTBUM ¢ KoHUENTyadbHbIMH MoJokeHUsIMU PI'OC COO o0 Ha3HAYE€HHUM MPEIMETOB
6a3oBoro u yrayOnéHHOro ypoBHeH B cucteme Iup(depeHIupOBaHHOTO OOydeHUs Ha YpOBHE
cpemHero ooOmero oOpa3oBaHHMS XUMHS Ha YpPOBHE YIUIYOJIEHHOTO W3ydeHWs HaNpaBJIeH Ha



peanu3aluio IPEeeMCTBEHHOCTH € IMOCIEAYIOIUM 3TAroM IMOJIyYeHHsS XUMHYECKOro oOpa3oBaHUS B
paMKax HW3y4eHHUs CHEIHUAIbHBIX ECTECTBEHHO-HAYyYHbIX W XMMHYECKUX JUCHUIUIMH B By3aX U
OpraHM3alysaX cpeaHero npodeccuoHaIbHOrO oOpa3oBaHus. B 3Toil CBsi3W H3ydyeHHE MpeaMeTa
«XHUMHS» OPUEHTUPOBAHO TMPEUMYIIECTBEHHO HA PACIIMPCHHE W YIIyOJICHHE TEOPETUYECKOW U
MPAKTUYECKON MOJATOTOBKM OOYYaIOLIUXCsl, BHIOpABIIMX OMpeAeNEHHBIN Mpoduins o0ydeHus, B TOM
YHUClIe C TMEPCIEKTHUBOW MOCIEAYIONIETO IMOTYYCHHS XUMHYECKOTO OOpa30BaHUSI B OPraHU3AILUIX
npodeccuoHaibHOrO0 obOpazoBanus. Hapsny ¢ astum, B cBere tpeboBanuii PI'OC COO «k
IUTAHUPYEMBIM pe3yJbTaTaM OCBOCHHs (pesiepaibHOil 00pa3oBaTeIbHON MPOrpaMMBbl CPETHETO OOIIETO
0o0pa3oBaHMs U3Y4YECHUE MpeaMeTa «XHUMHUD» OPUEHTUPOBAHO TAK)KE Ha pEIICHUE 33/a4 BOCIIUTAHUS U
COLIMAJILHOTO Pa3BUTHUS 00ydaroIIUXCs, HA (popMHpOBaHUE y HUX OOIICMHTEUIEKTYaIbHBIX YMEHUH,
YMEHHI paloHaIN3aul Y4eOHOTO TpyJda W OOOOMIEHHBIX CIHOCOOOB JEATEIBHOCTH, WUMEIOIINX
MEXIMCUUTUTMHAPHBINA, HAAMIPEIMETHBIN XapakTep.

CocCTaBIAIOMIMME  TIpeMETa «XHUMHS» Ha YpPOBHE YIIyOJEHHOTO HU3YYEHHUS SIBISIOTCS
yrayOnéHnble Kypcbl — «Opranuyeckas xumus» U «OOmiass W HeopraHudeckas xumus». llpu
OTpEIETICHUN TIOJIX0/I0B K OTOOPY M CTPYKTYPHOM OpraHu3aldu COJEp)KaHUS 3THX KypCOB B
mporpaMMe Mo XuMHH 3a ocHOBY MNpuHATH monoxeHus GI'OC COO o paznuuusx 06a30BOro u
yriayO0nEHHOIO YPOBHEW U3YUEHUSI IPEAMETA.

OcHoBy cojnepkanusi KypcoB «Opranudeckas xuMusi» U «OOIIas U HEOpraHUYECKas XUMHU»
COCTABJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUNW W YMEHHH, OTHOCSIIMXCS K 0a30BOMY YpPOBHIO
U3Yy4eHHUs MpeaMera. JTa CHUCTeMa 3HAHUK TMONy4YaeT OMpelelEHHOE TEOPETHYECKOE OTOJIHEHHE,
MIO3BOJISIOIIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OONBIIMH 00BEM (haKTOIOrHYecKOro MaTepuaa.
Tak, Ha yrmyOJaEHHOM YypOBHE H3yueHHUs MpeaMeTa oOecreuyeHa BO3MOXKHOCTh 3HAUYUTEIBHOTO
yBeIUYCHUST 00BbEMa 3HAHUN O XUMHUYECKHMX dJIEMEHTaX M CBOMCTBaX HMX COCIUHEHHH Ha OCHOBE
pacliupeHusi W YyrIyOJIeHHWs TPEICTaBICHUA O CTPOSHUHM BEIIECTBA, XWUMHUYECKOW CBS3H U
3aKOHOMEPHOCTAX MPOTEKAHUs PEAKIIN, paCCMAaTPUBAEMBIX C TOUKH 3PEHUS XUMUUECKOW KUHETUKH U
TepMOAMHAMUKU. M3ydeHue mnepuoguyeckoro 3akoHa u Ileproanyeckold CHUCTEMBI XUMHUYECKHX
SJIEMEHTOB 0a3WpyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHX TPEJCTABICHUAX O CTPOCHUHU
aToMa. XHUMHYECKasi CBSI3b OOBACHAETCS C TOYKU 3PEHUS SHEPreTHUYEeCKMX W3MEHEHHU mpu eé
00pa3oBaHUM U pa3pylIEHUH, & TAKXKE C TOUYKU 3PEHHUS MEXaHU3MOB e€ oOpazoBanus. M3yueHue Tunon
peakiuit AomnonHseTcss (OPMUPOBAHHEM IMPEACTABICHUN 00 JIEKTPOXMMHUYECKHX Ipoleccax u
3JIEKTPOJIN3E PACIJIaBOB M PACTBOPOB BEHIECTB. B Kypce OpraHMYecKoil XUMHUU TPH PACCMOTPEHHUH
PEaKIIMOHHON CHOCOOHOCTH COEAMHEHM YAenseTcss 0co00e€ BHHUMAaHHME BOIMpocaM 00 AIEKTPOHHBIX
s dexTax, 0 B3BaMMHOM BIUSHUUA aTOMOB B MOJIEKYJIaX M MEXaHH3Max PEaKIui.

Oco0oe 3HaueHHE HMEET TO, YTO Ha COJEep)KaHHE KYpCOB XHMHH YIIyOJIEHHOTO YpOBHS
M3Y4YEeHUS JJIA KJIAaCCOB ompeneneéHHoro npoduis (TJaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep
JOTIOTHEHU K OOIIel cucTeMe MpeMETHBIX 3HAaHUI) OKAa3bIBAIOT BIUSHUE CMEKHbBIE TPeIMEThI. Tak,
HaIrpuMep, B COACPIKAHUU TPEIMETa JIJIS KJIIACCOB XUMHKO-(U3UIECKOTO TPOoQuIIsi O0IBIIT0OE 3HaUYECHNE
OyIyT UMETh AJIEMEHTHI yueOHOro Matepuana mo oobmei xumuu. [lpyu n3yuyeHun npeaMera B JaHHOM
CiTy4ae akIeHT Oy/eT clenaH Ha OOIIHOCTh METO/IOB IMO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUA B XUMHH
U B (pU3MKe: aTOMHO-MOJIEKYJIsipHasl TeOpHs (MOJEKYIsIpHAst Teopus B (PU3UKE), 3aKOHBI COXpaHEHUS
MacChl ¥ DHEPTUHU, 3aKOHBI TEPMOJMHAMHUKHU, SJICKTPOJIN3a, MPEICTABICHUS O CTPOCHHH BEIIECTB U
JIpyroe.

B 1O e BpeMs B coiepkaHWUM TpeaMeTa s KJIaCCOB XUMHUKO-OMOJIOTHYECKOTO MPOQUIIsT
OonpIMii yoenbHBIA Bec OyIeT MMeTh OpraHuueckas Xumus. B 3ToM ciydae mpemocTaBisercs
BO3MOXKHOCTh JJisi 00Jiee OOCTOATENIHHOTO PACCMOTPEHUS XHUMHYECKOW OpTraHW3allid KIETKH Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K IPUMEPY, TaKue CTPYKTYPHBbIE KOMITOHEHTHI,
KaK JUOUAbl, OCJIKH, YIJIeBObl, HYKJIEHHOBBIE KUCIOTHI U apyrue. [Ipu sTom 3HaHHS O cocTaBe U
CBOMCTBax IMpEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHMX BELIECTB CIIYXKAT OCHOBOW ISt
M3YYEHHUS CYIIHOCTHU MPOLEccCOB (POTOCUHTE3A, AbIXaHMUsI, MUIIEBAPEHUSI.

B mutane gopmupoBaHusi OCHOB HAyYHOTO MHUPOBO33PEHUS, OCBOCHHUS OOIICHAYYHBIX METOIOB
MO3HAHUS M OMBITa MPAKTUYECKOT0 MPUMEHEHHsI HayUHbIX 3HAHWN H3y4YeHHE MpeaMeTa «XHUMHs» Ha
yrayOIEHHOM YPOBHE OCHOBAHO HAa MEXKIPEIMETHBIX CBSI3SIX C YUCOHBIMU IIPEIMETAMHU, BXOISIINMU B



cocTaB IMpeIMeTHbIX obnactell «EcTecTBeHHO-HAay4HbIE MpeaMeTh», «MaTtemaTtuka U uHopMaTuKa»
u «Pycckuil A3bIK U IUTEpaATYypar.

[Tpu uzydyenun ydeGHOro npeamera «XUMHs» Ha YIIIyOJIEHHOM YPOBHE TakKe, KaKk Ha YPOBHE
OCHOBHOTO M cpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajauyell NEpBOCTENICHHOMN
3HAYUMOCTU SIBJIAE€TCS (POPMHPOBAHUE OCHOB HAayKM XUMHH KakK o00JacTh COBPEMEHHOIO
€CTeCTBO3HAHUS, TPAKTHYECKOW JEATEILHOCTH 4YelOBeKa W OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KynbTypbl. Pemienue 3Toi 3amaun Ha yriiyONE€HHOM YpOBHE H3y4d€HHUs IpelMeTa Mperoaraet
peai3alnIo TaKUX LENEH, KaK:
dbopMupoBaHUe TPEACTABICHUN: O MaTepUAIbHOM €IMHCTBE MHpA, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTHU SIBJICHUM MPHUPOABI, O MECTe XUMHUHU B CHUCTEME ECTECTBEHHBIX HayK M €€ Belyluen
poiu B OOECIeYeHUH YCTOWYMBOTO PA3BHUTHUS YEIOBEYECTBA: B PEIICHUU MPOOIEM HKOJIOTHYECKOM,
SHEPreTUYecKON M MUIIEeBON 0e30MacCHOCTH, B Pa3BUTUM MEIULIMHBI, CO3/JaHUM HOBBIX MaTEpUajoB,
HOBBIX HMCTOYHMKOB JHEPTUH, B OOCCNEYCHHH PAIMOHATBHOTO MPHUPOAOIOIB30BAHUS, B
dbopMUPOBAaHUHM MHUPOBO33pEHUST U OO0IIEeH KyJIbTypbl YeJIOBEeKa, a TakkKe OSKOJIOTUYECKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM CpeIe;

OCBOEHHUE CHUCTEMBbl 3HAHHM, JIeXKAIIUX B OCHOBE XMMHUYECKON COCTABJISIONICH €CTeCTBEHHO-HAYyYHOM
KapTUHBl MHpa: (GyHIAMEHTANBHBIX TOHSATUH, 3aKOHOB M TEOPUH XUMHUH, COBPEMEHHBIX
NPEICTAaBICHUNA O CTPOCHHM BEIIECTBA HAa PAa3HBIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYISIPHOM, O TEPMOJWHAMUYECKUX U KUHETHUECKUX 3aKOHOMEPHOCTSX MPOTEKaHUs
XUMHUYECKHX PEaKIui, 0 XUMUYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHCTEMax, 00 OOIix
HAYYHBIX MPUHIUNAX XUMHYECKOTO IPOU3BO/ICTBA;

dbopMupoBaHre y OOydYaIOMUXCS OCO3HAHHOTO TIOHMMAHHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYECKHX 3HAHUW IS OOBSICHCHHS KIFOUEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XUMHH, JUIS
O0O0BSICHEHUS U MPOTHO3UPOBAHUS SBICHUI, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPHUPOAY; TPAaMOTHOTO
pelieHnuss MpoOJieM, CBS3aHHBIX C XHWMHEH, NMPOTHO3WPOBAHWS, aHAM3a W OICHKH C TIO3HWIIHMA
9KOJIOTHYECKON 0€30MacHOCTH MOCIEICTBUI OBITOBOIM U MIPOU3BOJCTBEHHON NEATEIHHOCTH YETIOBEKa,
CBSI3aHHOW C XUMHUYECKUM MTPOU3BOICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKO BEIIECTB;

yrayOieHue MpeACTaBIeHU O HaydyHbIX METOJaxX IMO3HAHMS, HEOOXOIUMBIX IS NPHOOPETECHHUs
YMEHHI OpPUEHTUPOBATHCS B MUPE BELIECTB U OOBSICHEHUS XUMHYECKHX SIBICHUN, UMEIOIIUX MECTO B
PHUPOJIC, B IPAKTHUYECKOH JISATEITPHOCTH M ITOBCETHEBHOMN KH3HHU.

B mane peanuzanuu mepBOOYEpENHBIX BOCIUTATENBHBIX M PAa3BUBAOIMIMX (DYHKIUN EI0CTHOM
CHCTEMBI CpPeTHET0 00IIero 00pa3oBaHUs IPHU N3YUECHUH MpeIMeTa « XUMHUsI» Ha yrITyOJEHHOM YpOBHE
0CO0YI0 aKTYaIbHOCTh MPUOOPETAIOT TaKUE IIETU U 33/1a4H, KaK:

BOCIIUTaHHUE YOSXKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUH MTPUPOIBI, YBAKEHHUS K TIPOIIECCY TBOPUECTBA B
00JJaCTH TEOPETHYECKUX M TPHKIATHBIX HCCICIOBAHUA B XUMHH, (OPMHUPOBAHUE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH,

pa3BUTHE MOTHBAIMK K OOYYECHHIO U TIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHUS 00IIIEYeTIOBEYECKIX IICHHOCTEH;

pa3BUTHE TIO3HABATENIbHBIX HHTEPECOB, WHTEIUIEKTYalbHBIX UM TBOPYECKUX  CIIOCOOHOCTEH
oOydaromuxcsi, (GOPMUPOBaHHWE Y HHUX CO3HATENILHOTO OTHOIIEHHS K CaMOoOOpa3oBaHHUIO U
HENpPEpPhIBHOMY O00pa30BaHUIO KaK YCIOBHUIO YCHEIIHONM MNpOoQecCHOHANbHOW M OOIIECTBEHHOU
NesITeIbHOCTH, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3J0POBOM 00Opase
KU3HU;

dbopMUpOBaHHEe yMEHUW M HABBIKOB PAa3yMHOTO MPUPOJONOIH30BAHUS, PA3BUTHE JKOJOTHYECKOU
KYJIBTYpbI, IPUOOPETEHHE OTbITa OOIIECTBEHHO-TIONIE3HOM IKOJIOTMUECKOM 1eATeIbHOCTH.

OO01ee 9nCcIO 9acoB, MPETYCMOTPEHHBIX IS W3YYCHUS XUMHH Ha YrIIyOJIEHHOM YPOBHE CPETHETO
obmero oopa3oBanus, cocrapisier 204 yacos: B 10 kmacce — 102 gaca (3 gaca B Hegenmo), B 11 kimacce
— 102 gaca (3 yaca B HenENIO).



COJAEP)KAHUE YYEBHOI'O ITPEIMETA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMHH.

[Ipenmer M 3HaueHUE OPraHMYECKON XMMHHU, HPEICTABICHHE O MHOI0OOpa3uu OpPraHUYECKHX
COCIMHEHU.

OJEeKTPOHHOE CTPOEHHE aToMa YIJepoJia: OCHOBHOE M BO30YXIEHHOE COCTOsAHUA. BaneHTHbIE
BO3MOXXHOCTH aTOMa yrjepoja. XHUMHYECKas CBA3b B OPraHUYECKUX COEAUHEHMSIX. THIIbI
ruOpuIu3any aTOMHBIX opOuraneil yriepoaa. MexaHu3Mbpl 00pa30oBaHUS KOBAJICHTHOH CBSI3U
(0OMEHHBI W JTOHOPHO-aKLUENTOPHBIN). THIBI MEepeKphIBaHUS aTOMHBIX OpOHUTAajleH, G- M T-CBS3U.
OpuHapHas, ABoWHas M TpoiHas cBsA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYIAaX OPraHUYECKHX
BeniecTB. [ToHsATHE 0 CBOOOHOM pajuKaie, HyKJIeopuie U MJISKTPoduIIe.

Teopus cTpoeHHs opraHM4eckux coequHeHuii A.M. byTiiepoBa u COBpeMEHHBIE IIPEICTABICHUS O
CTPYKTYyp€ MOJIEKYJ. 3HAY€HHE TEOPUM CTPOEHMSI OPraHUYECKUX COEOUHEHHH. MonekyispHble U
CTPYKTYypHBIe (GopMyibl. CTpyKTypHble (OPMYINbI pa3iMYHbIX BUAOB: pa3BEPHYTas, COKpallEHHas,
ckenerHas. M3omepus. Bumbsl m3oMepun: CTpyKTypHast, MPOCTPAHCTBEHHAs. DIEKTPOHHbIE 2P EKTH B
MOJIEKYyJIaX OPraHUYECKUX COCTUHEHUH (MHAYKTUBHBIN U Me30MepHbIH 3(p(eKTh).

[IpencraBienne o KiIacCUpUKAMKA OpraHHYecKuX BemecTB. [loHaTHEe 0 HYHKIMOHATBEHON TpYTIIIE.
I'omomnorusa. I'omonoruueckue psanpl. CucremaTnueckas HOMEHKIIATypa OpPraHMYeCKMX COEAVHEHUN
(IUPAC) u TpuBHaibHbIe Ha3BaHUsI OTAEIBHBIX IPEICTaBUTENEH.

OcobeHHocTH W Kiaccu(UKalus OpraHudyeckux peakuuil. OKHCIUTEIbHO-BOCCTAaHOBUTEIIBHBIE
peakuuu B OpraHMYeCKON XUMUH.

OKcrepUMeHTalIbHbIE METO/IbI M3yUEHHUs BEIIECTB U X MPEBPAIlCHUI: 03HaKOMJIEHHE ¢ 00pa3liaMu
OpraHMYECKUX BEIIECTB M MaTepualaMd Ha MX OCHOBE, ONBITHI MO IPEBPAIICHHUIO OPraHUYECKHX
BEIIECTB MNpH HarpeBaHuM (TUIaBieHue, OOyrIMBaHWE M TOpPEHHE), KOHCTPYUPOBaHHE MoJelei
MOJIEKYJI OpraHUYECKHUX BEIIECTB.

Yraesoaopoasl.

Ankanbl. ['oMonormyeckuii psif ajkaHoB, oOmmas ¢opMyna, HOMEHKJIATypa € H30MEpPHs.
DJEeKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJl aJKaHOB, Sp -THOpUAM3ALINS aTOMHBIX
opOuTasneit yrieponaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA AIKAHOB.

XVMMHYECKHE CBOMCTBA AQJKAHOB: PpEaKIMM 3aMEUICHMs, W30MEpHU3alUM, JETUIPUPOBAHMUS,
LUKJIU3alluy, MHPOJN3a, KPeKUHra, ropenus. llpeacraBienue o MexaHu3Me peakiuil paauKaibHOTO
3aMelEHUs.

Haxoxnenue B mpupoe. CriocoObl OTydyeHUs! U IPUMEHEHHE aTKaHOB.

[Muknoankanel. OOmas Qopmyna, HOMEHKJIaTypa U u3zoMmepus. OcCOOEHHOCTH CTPOCHHS U
XUMHYECKUX CBOWCTB MaJIbIX (LMKJIONPOMNaH, HUKIO0yTaH) U OOBIYHBIX (LIMKJIONEHTAH, [IUKJIOreKCaH)
UKJI0AIKaHOB. CIOCOOBI MOTyYeHUs ¥ IPUMEHEHHE IUKI0AIKAHOB.

Ankenbl. ['omonmormyeckuil psa ankeHoB, oOmias (opmyrna, HOMEHKIATypa. DIJIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIT AJIKEHOB, SpZ-TI/I6pI/IIlI/IBaI_II/I}I aTOMHBIX opOHTajeil yriepoaa, 6-
u m-cBsizu. CTpyKTypHasi U reoMeTpuyeckas (Luc-TpaHc-) uzomepus. Ousndeckre cBOMCTBA aJIKEHOB.
XVMHYECKUE CBOMICTBA: PEAKIIMM NPUCOEAUHEHUS, 3aMELIEHHUS B O-II0JIO)KEHHUE NPU JBOMHOM CBA3H,
noyimMepu3anuu u okuciieHus. [Ipasmino MapkoBHukoBa. KauecTBeHHbIE peakiuy HA IBOWHYIO CBSI3b.
CriocoObI nostyyeHust 1 IPUMEHEHNE alTKEHOB.

Aunkanuensl. Kiaccudukanms ankaavueHOB (CONMpsHKEHHbBIC, H30JIMPOBAHHBIC, KVMYIUPOBAHHBIE).
Oco0eHHOCTH AJNEKTPOHHOTO CTPOSHUS M XMMHUYECKHX CBONCTB COMNpPSHKEHHBIX OueHoB, 1,2- u 1,4-
npucoequHenue. Ilomumepusanust conpspk€HHbIX AMEeHOB. CrocoObl MOMY4YEeHUS M IPUMEHEHUE
AJIKaIMEHOB.

AnkuHbl. ['OMOJIOTMYECKUW ps  alKWHOB, oOmas QopMyina, HOMEHKIATypa W H30MEpHs.
DJEKTPOHHOE W TIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJd aJKHUHOB, SP-TUOPHAM3ALUS AaTOMHBIX
opOutaneii yraepoma. @PusnUecKkue CBOWCTBA aKWMHOB. XWUMHYECKHE CBOMCTBA: pEaKIUU
IPUCOEANHEHUS, IUMEpPU3alUuu U TpUMEpU3ALMM, OKHCcIeHUs. KHCIOTHBIE CBOWMCTBAa alIKMHOB,



MMEIOIINX KOHIIEBYIO TPOWHYIO CBsi3b. KadecTBEHHBIE peakIWu Ha TPOWHYIO CBS3b. CHOCOOBI
MOJTyYeHUS U TIPUMEHEHUE alIKUHOB.

ApomaTudeckue yrieBoJaopoasl (apeHbl). ['omonornueckwii psigx apeHoB, oOmas dopmya,
HOMEHKJIATypa ¥ HM30MEpHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYNbl OeH301a.
Ou3nyeckue CBONCTBA apeHOB. XUMHUYECKHE CBOICTBa O€H30Jla M €ro TOMOJIOTOB: peakluu
3aMeleHusT B OCH30JbHOM KOJBIIE M YIJIEBOAOPOJHOM pajJHMKalie, PEAKIMH IMPUCOCTUHCHUS,
OKHCJIEHHE TroMosioroB OeHnzona. IlpencraBienue o0 OpHUEHTHPYIOIIEM [EHCTBUU 3aMeCTUTENeH B
OCH30JILHOM KOJIBIIC Ha TIPUMEPE ANKMIBHBIX PAIUKaIoB, KApOOKCUIBHOHN, THIPOKCHILHOW, aMHHO- H
HUTPOTPYIIIBI, aTOMOB TrajJloreHoB. OCOOEHHOCTH XHMMHYECKHX CBOMCTB ctupoia. [lonumepusanus
ctupoia. CriocoObl MOTy4eHUs U TPUMEHEHHE apOMAaTHIYECKUX YTIIEBOJOPOIOB.

[Tpuponnsrii ras. Ilonyrasie HedTaHble Ta3el. Hedth n €€ mpoucxoxnenue. KamMeHHBINH yronb u
OPOAYKTH ero mepepadoTku. CrocoObl mepepaboTku HETH: TMEeperoHka, KPEeKUHT (TePMHYSCKUM,
KaTaJIUTHYeCKuil), puopMuHr, nuponus. IlpoaykTel nepepaboTku HePTH, HX NPUMEHEHHE B
MPOMBINIJICHHOCTH | B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE T'aJIOTEHIIPOM3BOIHBIX YIIIEBOAOPOIOB. Peakiuu 3amelieHus rajiorea Ha
TUAPOKCOTPYIIY, HUTPOTPYIIY, IUAHOTPYIIy, aMuHOrpymnmny. JlelicTBue Ha ralloreHIpOU3BOHBIC
BOJIHOTO ¥ CIIUPTOBOT'O pacTBOpa IENoun. BzaumoaeicTBue AUTanoreHalIKaHOB C MAarHUEM M IIMHKOM.
[TonsiTie O  METaNIOOPTAaHUYECKUX  COCOUHEHMsIX. VICronb30BaHHME  TalIOT€HIIPOU3BOIHBIX
YIIICBOJIOPOIOB B OBITY, TEXHHUKE M IPU CHHTE3€ OPraHUICCKUX BEIICCTB.

DKCHepUMEHTAIbHBIE METOJbl HM3Y4YCHHs] BEIIECTB M HMX IMPEBpPALICHHUI: H3yueHue (HU3HMUECKUX
CBOMCTB YIJIEBOJOPOAOB (PacTBOPUMOCTH), KAUECTBEHHBIX PEAKIMI YIJIEBOIOPOJIOB PA3THUUYHBIX
KiaccoB (obOecuBeynBaHue OpOMHOM WJIM HOJHOM BOJBI, pacTBOpa IIEpMaHraHaTa Kajws,
B3aMMOJICHCTBHE allETWICHAa C AaMMHAYHBIM pacTBOpoM okcuua cepeopa(l)), kauecTBeHHOE
oOHapyXeHHe Yriepoa U BOJOpO/ia B OpraHMUECKHUX BEIIECTBAX, MOJTYYCHHE STUICHA U U3YUYEHHUE €T0
CBOICTB, 03HaKOMiIeHHE ¢ KoyekuusaMu «Hedtbs» u «Yronby, ¢ o0pa3uaMu miaacTMacc, KaydykoB U
PE3UHBI, MOJICTTUPOBAHUE MOJIEKYJ YTJIEBOJOPO/IOB M TAJIOT€HIIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucaopoacoaep:xamme oprannyeckne coelMHeHUs.

[IpenenbHble OmHOATOMHBIE cnHUPTHL. CTpoeHHE MOJEeKyNl (Ha mpUMepe MeTaHoja M 3TaHOoJA).
l'omonoruueckuii psia, obmast Gpopmyna, n3oMepus, HOMEHKIaTypa U kinaccudukamnus. Ousndeckue
CBOMCTBa MpEIENbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XVWMUYECKUE CBOWMCTBA: pEAKIMU 3aMEIICHUS, JETHJpATAallid, OKHUCJICHUS, B3aWMOJICHCTBHE C
OpPraHMYECKUMHU W HEOPTaHWYeCKUMU KuciaoTamMu. KauecTBeHHas peakius Ha OJHOATOMHBIE CITHPTHI.
JleiicTBue 3TaHONa M MeTaHOJa Ha OpraHu3M uyenoBeka. CrocoObl MONy4YeHHs U MPUMEHEHHE
OJIHOATOMHBIX CIHPTOB.

[TpocTeie 3dupsl, HOMEHKIATypa 1 n3oMepus. OCOOCHHOCTH (PH3UIECKHX M XUMHUICCKUX CBOMCTBR.

MHOroaTOMHbIE CIHUPTHI — ITUJICHIINKONb U TAUIepuH. DU3NYECKUEe U XUMHUYECKHE CBOWMCTBA:
peaknuy 3aMelIeHUs, B3aWMOJCHCTBHE C OPraHWYSCKUMHU W HEOPTaHWYCCKHMH KHUCIIOTaMH,
KaueCTBEHHAs] PEaKIMsi Ha MHOTOATOMHBIE CHupThl. [IpencTaBieHne O MeXaHU3ME peakuui
HyKJIeoprIpbHOTO 3aMenienus. [lefictBre Ha opraHu3m denoBeka. CriocoObI MOTyUeHUs U IPUMEHEHUE
MHOTOQTOMHBIX CITUPTOB.

®enon. CTtpoeHHE MOJEKYIbl, B3aMMHOE BIMSHUE THIPOKCOTPYIIHBI M OEH30JBbHOTO spa.
Oduznyeckue cBoiicTBa dpeHona. OCOOEHHOCTH XUMHYECKHX CBOUCTB (heHona. KauecTBeHHBIE peakiun
Ha (¢enon. TokcuyHocth  ¢enoma. CnocoObl  moONydeHHss W TpuUMeHeHue  (eHona.
®denonpopManbaeruaHas CMOJa.

KapOoHuiabHbIE COEIMHEHUS — albJErH/bl U KETOHBI. DJEKTPOHHOE CTpOEHHE KapOOHUIHHON
rpynnsl.  ['oMoJjorudeckwe psabpl albJeTHI0B M KETOHOB, oOmas Qopmyna, uzoMepus u
HOMEHKJaTypa. Ou3nueckue CBOMCTBA allbJIETU/IOB U KETOHOB. XMUMHUYECKUE CBOMCTBA albJACTUAOB U
KETOHOB: peakiuu npucoenuHeHus. OKUCICHNUE albJIeTHI0B, KAYeCTBEHHBIC PEaKIIy Ha albICTHIBL.
CrniocoOblI Moy4eHus U IPUMEHEHUE alIbJIeTHI0B U KETOHOB.

OOHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBBIE KHUCIOTHL. (OCOOCHHOCTH CTPOEHHUS  MOJEKYI
KapOOHOBBIX KHCHOT. M3omepus u HoOMeHKIaTypa. DuU3WYECKHE CBOWCTBA OJHOOCHOBHBIX
MpeeTbHBIX KapOOHOBBIX KHCJIOT. BOIOpOAHBIE CBSI3M MEXIYy MOJICKYJTaMH KapOOHOBBIX KHCIIOT.
XUMHYECKUE CBOICTBAa: KHUCIOTHBIE CBOMCTBA, peakuus OSTEepUPHUKAUHN, PEAKIUU C Y4aCTUEM



yriieBogopoAHoro paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KHUCJIOTHL. [IoHITHE O TPOU3BOAHBIX
KapOOHOBBIX KUCIIOT — CJIOXKHBIX 3¢upax. MHOroo0pasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB
HEeMnpeieabHbIX M apoOMaTU4YeCKMX  KapOOHOBBIX  KHUCIIOT, IUKapOOHOBBIX  KHUCIIOT,
THJIPOKCUKApOOHOBBIX KUCIOT. IIpencraBuTeny BBICIIMX KapOOHOBBIX KHCIIOT: CTEapUHOBAs,
NaJIbMUTHHOBAs!, OJIEUHOBASL, JIUHONEBAS, TUHONEH06ds KACIOThl. CIIoCOObI MOMyYeHUs U IPUMEHEHUE
KapOOHOBBIX KUCIIOT.

Cnoxnble >¢upbl. ['omosormyeckuit psa, obmas ¢opMyna, U30MepUs U HOMEHKIJIATYpa.
duznyeckue 1 XMMUYECKHE CBOMCTBA: TUAPOJIN3 B KUCIION U LIEIOYHOM Cpee.

Kupsbl. Ctpoenue, ¢puznueckrue U XUMUYECKUE CBOMCTBA KMUPOB: THAPOIN3 B KUCION U IICIOYHON
cpene. OCOOEHHOCTH CBOWCTB JKUPOB, COACPIKAIINX OCTATKH HENPEAETbHBIX KUPHBIX KUCIOT. JKuphI B
pUpoJeE.

MBpbUIa KaK COJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE JICHCTBHUE.

OOmas xapakrepucTtka yriesonoB. Kiaccudukauus yriieBonoB (MOHO-, AM- M IOJUCAXAPUIbI).
MoHocaxapuapl: TII0K03a, (PpyKTO3a, Talakro3a, pudo3a, ne3okcuprudo3a. Ou3ndeckue CBONCTBA U
HaxoxJeHue B mnpupoje. PorocuHTe3. XUMHUYECKHE CBOMCTBA TIJIIOKO3bl: PEAKIHUU C y4dacTHEM
CHUPTOBBIX U aJbJAECTUAHON IPYII, CIIUPTOBOE U MOJIOUYHOKHKCIOE OpokeHue. [IpumeHeHue riitoKo3sl,
e 3HaueHUE B KHU3HEIEATENBLHOCTH opraHusma. Jlucaxapuisl: caxaposa, ManbTo3a M JIAKTO3a.
BoccranasnuBaromue u HeBoccTaHaBIMBaroIue aucaxapuabl. ['uaponus aucaxapunos. Haxoxnenue
B npuposne M npuMmeHeHue. [lommcaxapuipl: Kpaxmaj, TIJIUKOreH U wnemnonos3a. CTpoeHue
MaKpOMOJIEKYJI Kpaxmalia, IIMKOTeHa U 1eJUIH0103bl. PU3NYecKue CBOMCTBA Kpaxmalla U LEJITI0JI03bI.
XUMHUECKHEe CBOMCTBA Kpaxmasa: THIPOJIN3, KayeCTBEHHAsl peakiys ¢ H00M. XUMUYECKHUEe CBOMCTBA
[EJUTFOJIO3BL: THAPOJH3, ToydeHue 3(upoB nemwmono3bl. [loHsATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN IIENK).

OKCHepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEILECTB U UX IPEBPAICHUN: paCTBOPUMOCTb Pa3INUHbIX
CIIUPTOB B BOJIE, B3aUMOJAEHUCTBHUE ATAHOJA C HATPUEM, OKHCIIEHUE 3TUIIOBOIO CIUPTA B aJIbJETH] Ha
packaji€HHOM MEIHOW IMPOBOJIOKE, OKHUCIEHHE 3TUJIOBOIO CHUPTAa TUXPOMATOM Kajusl (BO3MOXKHO
UCIOJIb30BaHUE BUAECOMATEPHUATIOB), KAaueCTBEHHBbIE PEAKIMHM Ha albJeruisl (C THAPOKCHIOM
muammuHcepebpa(l) um rugpoxcunom meau(Il)), peakums rauuepuna c rugpokcugoMm Meau(Il),
XUMHYECKHE CBOICTBAa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOACUCTBHE pPACTBOpAa TIJIIOKO3BI C
ruapokcuaoM Meau(Il), B3aumozeiicTBre kpaxmana ¢ HOI0M, PELIEHHE SKCIIEpUMEHTANIbHBIX 3aja4 110
teMaM «CrupThl ¥ peHonbl», «KapOoHoBbIe KUCTOTHI. CI0XKHBIE 3DUPBI».

A3oTcoep:xainiye opraHnyeckne coeiNHeHusl.

AMUHBI — OpraHMYecKHe MpOou3BOJAHBIE ammHaka. Knaccudukanus amMuHOB: anudaTHyecKue U
apoMaTHYeCKHe; IEepBUYHbIE, BTOpUYHBbIE M TpeTudyHble. CTpoeHHe MoJeKkynd, oOmias Qopmyna,
U30MepHsi, HOMEHKJIaTypa U (U3nuecKkue cBOHCTBa. XMMHUUYECKOE CBOWCTBA aTM(paTUYECKUX aMHHOB:
OCHOBHBIE€ CBOMCTBA, AJKWIHNPOBAaHUE, B3aNMOJCHCTBHE MEPBUYHBIX AMHUHOB C a30THCTOM KHUCIIOTOM.
Conu ankniaaMMOHUS.

AHUWIMH — NPeJCTaBUTENh aMUHOB apoMaTHueckoro psana. CTpoeHue aHuianHa. B3anMHoe BiusiHHIE
TpyIIl aTOMOB B MoJieKyse aHuianHa. OcOOEHHOCTH XMMMYECKMX CBOMCTB aHWJIMHA. KadecTBeHHBIE
peakuuu Ha aHuWiIMH. CrocoObl MOJydeHUs M NpuMeHeHue anudaruyeckux amMuHoB. [lomyueHue
aHWJIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenknarypa u wuzomepus. OTnenbHble MNPEICTAaBUTENN O-aMUHOKHCIIOT:
[NIMLMH, anaHuH. dusnueckue CBOMCTBA aMHUHOKUCIOT. XMUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT Kak
aM(OTEepHBIX OpPraHMYECKUX COEIMHEHUH, peakius MOJUKOHAECHCAIMU, OO0pa30BaHME TENTHUIHON
cBsA3U. buonornueckoe 3HaueHre aMUHOKUCIIOT. CUHTE3 M TUAPOJIN3 MENTHIOB.

benkn kak mpuponHsle nosumepsl. IlepBuuHas, BTOpUYHAas M TPETUYHAs CTPYKTypa OEJIKOB.
XUMHUECKUE CBOMCTBA OEITKOB: THAPOIIN3, IEHATYpAIHsl, KAYeCTBEHHBIC PeaKIIUU Ha OEJIKH.

OKcrepUMEHTAIbHbIE METO/Ibl U3YUEHUS BELECTB U X MPEBPAILEHHUN: pacTBOpEHHE OEIKOB B BOJE,
JeHaTypanys OelKOB IpPU HarpeBaHWU, I[BETHBIC PEaKIUU Ha OEJKH, pelIeHUe HKCIEPUMEHTAIbHBIX
3a7iad 1Mo TeMaM «A30TCOAepIKalllie OpraHMYecKhe coeAMHEHUs» U «Pacro3HaBaHuEe OPraHUYECKHUX
COCIMHEHUIN».

BbICcOKOMO/IEKYJISIPHBIE COCIMHECHMS.



OcCHOBHBIE TOHATHSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, CTENEHb IOJIMMEpPU3AllUKN, CpeaHsAs MoJjekyispHas wmacca. OCHOBHBIE METOJABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEPHU3AIIUs U MOJIUKOHICHCAIIHSL.

[TonumepHble MaTepuansl. [lmacTMaccesl  (MOJMMATWIICH, MOJUMPONWICH, IOJUBUHIIXIOPH,
MOJIUCTUPOJI, TOJMMETUIMETAKpUiaT, IOJIUKApOOHATHI, MOJMATUICHTepedTaNaT). YTUIU3auus U
nepepadoTKa IIACTHKA.

DnacToMepbl: HATypaJIbHBIN KaydyyK, CUHTETHYECKHEe Kaydyyku (OyTaaueHOBBIN, XJIOPOIPEHOBBIH,
M30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbIe (XJIONOK, IIEPCTh, MIENK), UICKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKHE (KalpoH M JIaBCaH).

[Tonmumepsl crnenuasbHOrO Ha3HadeHHs (TedUIOH, KeBiap, AJIEKTPONPOBOASAIINE TOIUMEPHI,
OuopaszinaraeMble OJUMEPBHI).

DKCrepuMEHTAIbHBIE METObl M3YUYEHHUS BEIIECTB U UX MPEBpaIlleHUi: 03HAKOMIIEHHE ¢ o0pa3amMu
NPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB, PEIICHHE YKCIIEPUMEHTAIBHBIX 3a/1a4
no TeMe «Pacro3HaBaHue TIaCTMACC M BOJIOKOH).

Pacuérnble 3anaum.

Haxoxnenue MoNeKyIsipHOH (OpPMyNbl OpPraHMYEeCKOro COEIMHEHHS [0 MAacCCOBBIM JOJSM
DIIEMEHTOB, BXOJIIMX B €ro COCTaB, HAXOXICHHE MOJICKYJIAPHOH (OPMYIIBI OPraHUYECKOTro
coequHEeHUsT 0 Macce (00bEMY) MPOAYKTOB CrOpaHHMs, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY)
NPOAYKTOB pPEAaKUWU W/WIA HMCXOJHBIX BEIIECTB, YCTAHOBIEHHE CTPYKTYPHOH  (OpMYIIBI
OpPraHMYECKOTO BEIIeCTBA HAa OCHOBE €ro XHMHUYECKHX CBOMCTB WM CHOCOOOB IMOJIyYEHHS,
OIpeZieNIEHUE JI0JIM BBIXO/A MPOJyKTa pEaKLUU OT TEOPETUUECKH BO3ZMOXKHOIO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBsI3ed IpU H3Y4eHMM opraHudyecko xumuu B 10 Kkiacce
OCYILECTBIISICTCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHITUHN, TaK U MOHATHH,
NPUHATHIX B OTJEJBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOue ecTecTBEHHO-HAYYHbIE IOHSTHA: SBJICHHWE, HAayuyHBIH (DaKT, TUIOTE3a, TEOpHUs, 3aKOH,
aHaJIN3, CUHTE3, KJIaccuuKamus, HaOo1eHue, U3MEPEHNE, SKCIIEPUMEHT, MOJIEJb, MOJIETMPOBAHHE.

@dusmnka: marepus, aToM, 3JEKTPOH, HPOTOH, HEHUTPOH, MOJIEKyJa, YHEPreTU4YeCKUi ypOBEHB,
BEIIECTBO, TeN0, O0BEM, arperaTHoe COCTOSHHE BemlecTBa, (U3WYECKHE BEIMYUHBI, €IWHHIIBI
U3MEpPEHUsi, CKOPOCTb, SHEPTUs, Macca.

buonorus: kierka, opraHmsM, O3KOcHUCTeMma, Ouocdepa, MeTadoNIM3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIN U TeTepoTPO(HBIN THII NUTaHUS, OpoKeHHe, POTOCUHTE3, AbIXaHUE, OETIKHU, YTIIEBO/bI,
KHUPBI, HYKJICMHOBBIE KUCIIOTHI, (DEPMEHTHI.

['eorpadus: nonesHsle HCKONaeMble, TOIUIUBO.

TexHONOTHsI: THIIEBBIE TPOMYKTHI, OCHOBHI PAIlMOHAIBHOTO THTAHHS, MOIOIIUE CPE/ICTBA,
MaTepHajbl U3 UICKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

TeopeTuvyeckue OCHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sIep. XUMHUYECKHH dneMeHT. HM3orombl. CTpoeHHE 3IIEKTPOHHBIX
000JI04eK aTOMOB, KBaHTOBBIE UMCIIA. DHEPreTUYeCKHe YPOBHHU U MOJYyPOBHH. ATOMHBIE OpOUTAIIH.
Knaccudukanuss Xumudeckux 3j1eMeHToB (s-, p-, d-, f-anemenTs). Pacnpenenenue 371eKTPOHOB MO
ATOMHBIM OpOMTANsAM. DJIEKTPOHHbIE KOHGUTYpAallUd AaTOMOB 3JIEMEHTOB IIE€PBOrO—4eTBEPTOTO
IEpUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHMM, O3JEKTPOHHBIE KOH(MUTYpAallMd HOHOB.
DJIEKTPOOTPUILIATETBLHOCTb.

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucreMa xumudeckux dnemeHToB .M. Menneneesa.
CB43b MEPUOINYECKOr0 3aK0oHa U [leproanyeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHHMS CBOICTB XMMHMUYECKHUX JJIEMEHTOB U
00pa3yeMbIX UMH MTPOCTHIX U CIIOKHBIX BELECTB M0 IPyNIaM U MeprojaM. 3HaueHue NePUOAUIECKOTO
3akoHa /[.11. Menneneena.



Xumuueckasi CBA3b. BUIbI XMMUYECKOM CBSI3M: KOBAJEHTHAs, MOHHAs, METaJNINYecKast. MeXaHn3Mbl
o0pa3oBaHMUs KOBAJCHTHON CBS3M: OOMEHHBIM M JOHOPHO-AKIENTOPHBIA. DHEPTUS W JJIHUHA CBS3H.
[TonsipHOCTB, HANPABICHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOUW cBsi3U. KpaTHbie cBsizu. Bogopomnas
CBSI3b. MEXMOJIEKYISIPHBIE B3aUMOICUCTBUA.

BaseHTHOCTh M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYN C MX
F€OMETPUUYECKUM CTPOEHUEM (Ha IPUMEPE COSAMHEHUMN HIIEMEHTOB BTOPOTO MEPHUOIA).

[IpencraBnenue 0 KOMILIEKCHBIX COCIMHECHUSIX. Cocras KOMILJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeNib, JMTaHIbl. 3HAYEHUE KOMIUICKCHBIX  coenuHeHuid. [lonsatue o
KOOPJIMHALIMOHHON XUMUH.

BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTPOCHHUS. THUIBI KPUCTAUIMYECKUX PEMIETOK
(CTpYKTYp) ¥ CBOMCTBA BEIIIECTB.

[lonsitue o pgucnepcHbix cucremax. MctunHbie pacTBOpbl. IlpencraBieHue O KOJUIOUJIHBIX
pactBopax. CriocoObl BbIpa)KEHUS! KOHILIEHTPALlMU PAacTBOPOB: MaccoBasi JI0Jis BEIIECTBAa B PacTBOpE,
MOJISIpHAsE ~ KOHILIEHTpanus. HacelllleHHble W HEHACHIIIEHHBIE  PAacTBOPBI, PACTBOPUMOCTD.
Kpucrannoruaparsr.

Krnaccudukanus 1 HOMEHKIIATypa HEOpPraHMYEeCKHX BEIIeCTB. TpUBHATLHBIC HA3BAHUS OTICIBHBIX
MIPEICTABUTENECH HEOPTAHUUECKUX BEIIECTB.

Knaccugpukamuss XUMHUYECKUX pEakiuii B HEOPTaHUYECKOM M OpPraHWYeCKOH XUMHH. 3aKOH
COXpPAaHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUS W IPEBPALICHUS SHEPIUU P XUMHUYECKUX
peaknusx. TernoBbie 3 PEKTh XUMUYESCKUX peakiuid. TepMOXUMHUUIECKUE YPaBHEHUS.

CKopocTh XMMHYECKOW peakiu, €€ 3aBUCUMOCTh OT pPa3IU4YHBIX (akTopoB. ['OMOreHHble U
reTeporeHHbie peakuuu. Katanus u karaau3aTopsl.

OOpatumble U HeOOpaTUMBbIE peakluu. XUMHUYeckoe paBHOBecwe. KoHcTaHTa XMMHYECKOTO
paBHoBecusi. DakTOPHI, BIAUSIONINE HA TTOJIOKEHUE XMMUYECKOTO PABHOBECHUS: TEMIIEPATypa, JaBICHUE
Y KOHLIEHTpAIMU BEIECTB, yuyacTByOmUX B peakuuu. [Ipunuun Jle Hlarense.

OnekTponuTHdeckas aucconuamus. CuibHbIe U cla0ble AJIeKTpoNUThl. CTENeHb JAMCCOLMAIINH.
Cpena BOIHBIX pacTBOPOB: KHUCIOTHas, HEWTpalbHas, MienodHas. Bomopoansiit mokasarens (pH)
pactBopa. ['maponus coneit. Peakiiuu nonHoro ooMeHa.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CreneHb  okucieHud.  OKuciauTenb U
BOCCTAaHOBUTENb. [Ipollecchl OKHCIEHUST MW  BOCCTAHOBJIEHHUsA. BaxHeWne OKUCIUTENH |
BOCCTaHOBUTENHU. MeTOJI 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTaIbHbIE METO/Abl M3YYCHHS BEIIECTB M WX MPEBpAIICHUMN: pa3IOKEHUE TEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KATaM3aTOpa, MOAEIN KPUCTAIUIMYECKUX PEIIETOK, MPOBEACHUE PEaKINil
MOHHOTO OOMEHa, OMpeNeTIeHUE CPeIbl PACTBOPOB C IMOMOIIBIO WHIUKATOPOB, U3yUYEHUE BIUSHHSI
pa3INYHBIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIMH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumus.

ITonoxxenue HemeraiioB B Ilepuoauueckoil cucreMe xumuueckux 3iemeHToB .M. Menaeneesa u
0COOEHHOCTH CTPOCHHUSI NX aTOMOB. PU3NUECKHE CBOMCTBA HEMETAUIOB. AJIJIOTPONHUS HEMETAIJIOB (Ha
npuMepe KUCIopoaa, cepsl, hocdopa u yriaepoaa).

Bonopon. Ilomyuenue, ¢usmdeckne W XHMHUYECKHE CBOWCTBA: pEaKIMU C MeETaUlaMH M
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbBIE CBOMCTBA. [ uipuabl. TOMIMBHBIE 371€MEHTHI.

["anmorensl. Haxoxxnenne B mpupojie, CrocoObl MoTydeHus, GU3ndecKkue U XMMHUIECKHUE CBOWCTBA.
lanmorenoBoopoapl. BakHeiinue KUCIOPOICOAEpKAIINE COeNUHEHUs TrajnoreHoB. JlabopartopHbie u
MIPOMBIIIUICHHBIE CITOCOOBI TIOJTYYeHHsI TajoreHoB. [[puMeHeHre raloreHoB U MX COSTMHEHUH.

Kucnopon, 030H. JJaboparopHbie U TPOMBINIICHHBIE CLIOCOOBI TONyUeHuUs! Kuciopoaa. Guzndeckue
Y XMMUYECKHE CBOMCTBA U MPUMEHEHHE KUCIOPOa U 030HA. OKCHJIBI U IEPOKCH/IBI.

Cepa. Haxoxpaenue B TpuUpojie, CIOCOOBI TONy4YeHUs, (U3UYECKHEe W XUMHUYECKHUE CBOWCTBA.
Ceposogopon, cymbduasl. Oxcup cepbi(IV), oxcun cepsi(VI). CepHucras u cepHas KUCIOTHI U UX
conu. OCOOEHHOCTH CBOUCTB CEpHOM KUCIOTHI. [IpruMeHeHne cepsl U €€ COeTMHEHUH.

A3zot. HaxoxneHue B Tpupojie, CHOCOOBI TMOMy4YeHHS, (U3HMYECKHE M XHMHUYECKHE CBOWMCTBA.
Amvmuak, HUTpUAbL. OKCUIBI a30Ta. A30TUCTast M @30THASI KUCIOTHI B X coyid. OCOOCHHOCTH CBOWCTB
a30THOM KUCTOTHI. [IpMeHeHne a30Ta U ero COeNMHEHU. A30THBIC YI0OpEHHS.



®dochop. Haxoxnenne B mpupoje, CocoObl MOTydeHUs, PU3NUECKHEe U XMMHYECKHE CBOWCTBA.
®ocouns u pochun. Oxcunsl pocdopa, pochopnas kucnora u e€ conu. Ilpumenenue pocpopa u ero
coenuaeHuit. DochopHbie ynoopeHusl.

Yraepon, HaxoXAEHUE B MPHPOJE. AJUIOTpoIHbIe MoAudukanuu. POU3HUECKUe U XMUMUYECKHE
CBOMCTBA IPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yrieponoMm. Oxkcup yriaepoaa(ll), okcun yriaepona(IV),
yroJibHasE KHUCJIOTa W €€ COoNM. AKTHBUPOBAaHHBIA Yroib, aacopOuus. DymiepeHsl, rpades,
yriaepoanble HaHOTPYOKU. [IpuMeHeHHe MNpOCThIX BEIIECTB, OOPAa30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHU.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MoaydeHus], (u3nueckue U XUMUYECKHUEe CBOMCTBA.
Oxcupn kpemuusa(IV), kpemHueBass kuciaora, cuiIMKarsl. IIpuMeHeHNne KpeMHUS U €ro COEIMHEHUH.
CrekJ10, €ro mojiyueHue, BUAbI CTEKIIA.

[Tonoxxenne wmetauioB B Ilepuoguueckoil cucTeMe XMMMUYECKHUX 3JeMEHTOB. OcobOeHHocTH
CTPOEHHS DJIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmue (u3nuecKkue CBOICTBa METaJlIOB.
[Ipumenenue MetanioB B ObITY U TexHUKE. CIJIaBbl METAJIJIOB.

DONEKTPOXUMHUYECKUA psl HampshkeHH MeTtaisoB. OOmue crnocoObl TMOJIy4EeHHS METalIoB:
TUAPOMETAJUIYPrusl, NUPOMETAIUIYpPIus, 3JeKTpoMeTanyprus. IlloHsTHe O KOppO3UM METaJlIOB.
CnocoOblI 3aIIUTHl OT KOPPO3HH.

O61as xapakrepuctuka MetauioB [A-rpynnsl [lepuoanyueckoil cuCTEMbl XUMUYECKUX 3JIEMEHTOB.
Hatpuii u kanuii: nony4yenue, Gpusndeckue U XMMHUECKHE CBOICTBA, IPUMEHEHHE MMPOCTHIX BEIIECTB U
UX COCIMHECHHH.

O6mmas xapakrepuctrka MmetauioB [[A-rpynmnst [leproaudeckoil CHCTEMBI XUMHUECKUX 3JIEMEHTOB.
Marnuii ¥ KanbplMid: TMOJMydeHHe, (U3NYECKUe M XUMHUYCCKHE CBOICTBA, NMPUMEHEHHE TPOCTBIX
BEIIECTB U UX coeAMHEHUN. JKECTKOCTh BOJBI M CTIOCOOBI €€ yCTPaHEHHUS.

AJNIOMHHHUH: TIOTy4YeHue, PU3NUECKUe 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHE TIPOCTOTO BEIIECTBA U
ero coeuHeHud. AMQoOTepHbIe CBONCTBA OKCHIA M TMAPOKCHAA AJTIOMHHMS, THIPOKCOKOMILIEKCHI
AITIOMUHUS.

OOmast xapakTepucTuka MetaiioB nobouHblx noarpynn (b-rpynm) Ilepmoauueckoil cucremsl
XUMHYECKHUX 3JIEMEHTOB.

dusnueckue U XMMUYECKHe CBOMCTBA XpoMa M ero coepnHeHnid. Okcuapl v rugpokcuasl xpoma(ll),
xpoma(Ill) u xpoma(VI). Xpomarel M nuxpomaTbl, UX OKUCIHUTENbHBIE cBoicTBa. [lomyueHue u
IIPUMEHEHNE XpOMa.

®u3nyeckue U XMMHUYECKHE CBOMCTBA MapraHiia M €ro COeJMHEHUH. BaxkHenmume coequHEeHUS
mapranna(ll), wmapranma(IV), wmapranna(VI) wu wmapranma(VII). Ilepmanranar xamus, ero
OKHCIIUTEbHBIE CBOKCTBA.

duznyeckne U XMMUYECKUE CBOMCTBA XkKeje3a U ero coequHeHui. OKCHIbI, TUIPOKCUIBI U COJH
xenesa(Il) u sxeneza(Ill). [Tonydyenue u npuMeHeHue xeje3a U ero CIIaBoOB.

®uznyeckue U XMMUUYECKHUE CBOWCTBA MeU U €€ coequHeHuil. [lonydyenne u npuMeHeHne Menu 1
€€ coeqJUHEHU.

[{unk: momyudeHue, (u3MYeCKHMe W XUMHYECKHE CBOMCTBa. AMQOTEpHBIE CBOWCTBAa OKCHIA HU
TUAPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [I[puMeHeHe IMHKa U €r0 COeMHEHHH.

OKcriepuMEeHTalbHbIE METOJbl HM3Yy4YeHMs BEIIECTB M HUX NpPEBpallleHHi: H3ydeHHe oO0paslioB
HEMETAJUIOB, TOpeHue cepwl, ¢ocdopa, xemeza, MarHus B KHCIOpOJE, H3YUYEHHE KOJUIEKIIUU
«Metamiel M CILIaBbI», B3aMMOJCHCTBHE IIENOYHBIX M IIEIOYHO3EMEIbHBIX METAUIOB C BOAOHU
(BO3MOXHO HCIIOJIb30BaHHE BHAEOMATEPUANIOB), B3aMMOJEHCTBHE LMHKA M jKejie3a C pacTBOpaMu
KHCIIOT W ILIENOYel, KAaYECTBEHHbIE pPEaKIMM Ha HEOPraHWYEeCKHE aHUOHBI, KaTHOH BOAOpOAa U
KAaTHOHBl METAJIJIOB, B3aMMOJEHCTBHE THAPOKCHIOB AIIOMMHMS U IIMHKA C PacTBOpPaMH KHUCIOT U
1IeJI0UeH, pEelIeHUE AKCIEPUMEHTAIbHBIX 3a4ady no TemaMm «l'ajmorens», «Cepa u €€ COeqUHEHUS,
«A30T u Qochop u HX coeauHEHHUA», «MeTamapl TIaBHBIX HOATPyN», «MeTamibl MOOOYHBIX
HOArPYIII.

XuMHS U )KU3Hb.

Posib Xxumum B o0OecriedeHnn YCTOHYMBOTO pa3BUTH denoBedyecTBa. [IoHATHE O HAyUHBIX METOJaX
MO3HAHUS U METOJIOJIOTUM HAy4YHOTO MccienoBaHus. HayuHble MPUHIUIBI OpraHU3aluy XUMHYECKOTO
npou3BojacTBa. [IpoMBIIUIEHHBIE CIIOCOOBI TOJYYEHHsT BaXHEHIIMX BelIECTB (HA TMpuMepe
MIPOM3BOJICTBA aMMHaKa, CEPHOM KHCIOThI, MeTaHoja). [IpoMbIlUIEHHBIE CIMOCOOBI TOTYyYEHUS



METAJJIOB U CIUIaBOB. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIeH cpeipl M €ro mocieacTtBus. Ponb
XUMHUH B 00ECTICUCHUH SHEPTeTUIECKOM O€30IacHOCTH.

XuMHs U 310pOBbe UenoBeka. JlekapcTBeHHsble cpeacTna. [IpaBuia ncnoib30BaHus JEKAPCTBEHHBIX
npenaparoB. Poias XUMUM B pa3BUTUNA METULIUHBI.

XYMHUS MHIIU: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE J0OAaBKU. Poiib XuMUM B 0OecrieueHUH MUIIeBON
0€30MacCHOCTH.

Kocmernueckue wu mnapdromepnbie cpenctBa. bertoBas xumus. [lpaBuna  6e3omacHoro
WCTIOJTb30BaHUS IIPEIapaToB OBITOBOM XMMHUH B MIOBCEHEBHOM YKH3HHU.

XUMHUS B CTPOUTENIBCTBE: BaKHEHIIINE CTPOUTENIbHbIE MaTepHUalbl (IEMEHT, OETOH).

XuMUS B CEBCKOM X03siiicTBe. OpraHUYecKre 1 MHHEPATbHBIE YIOOPECHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHuallbl, KpacKH, CTEKJIO, KepaMuka. Marepuansl s
ANEKTpOHUKU. HaHoTeXHOMOrNM.

Pacuérnebie 3anaun.

Pacuérer: Maccel BemecTBa Wi 00bEMa ra3oB MO W3BECTHOMY KOJHMYECTBY BEIIECTBA, MAacce WU
00BEMY OJHOrO0 M3 Y4YacCTBYIOIIMX B PEAKIUU BELIECTB, Macchl (00bEMa, KOMWYECTBA BEIIECTBA)
IPOJYKTOB PEAKINH, €CIIH OJHO M3 BEIIECTB UMEET NMPUMECH, Macchl (00bEMa, KOJTMYECTBA BELIECTBA)
MPOJIYKTa PEaKUUU, €CIM OJHO W3 BEIIECTB JIaHO B BUJE PAacTBOpa C ONPEAEIEHHON MacCOBOM J10yei
PacTBOPEHHOTO BEIIECTBA, MACCOBOW JI0JIM U MOJISIPHON KOHIIEHTPALlMU BELIECTBA B PacTBOpPE, 10U
BBIX0/Ia IPOJIYKTA PEAKLIUU OT TEOPETUUECKU BO3ZMOMKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBsI3e PpU U3YYeHHH O0Iel U Heopranuyeckoi xumuu B 11 kiacce
OCYIIECTBIISIETCS Yepe3 UCIOIb30BAHUE KAK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTUM, TaK U MOHSATUH,
MPUHATHIX B OTAEJIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBbIC MOHSTHS: SBJICHHE, HAydYHBIM (AKT, THUIIOTE3a, TEOPHS, 3aKOH,
aHaJIM3, CHHTE3, Kiaccuukaius, NepuoAndHOCTh, HAOMOIEHUE, U3MEPEHHE, SKCIIEPUMEHT, MOEIb,
MOJIEJTUPOBAHUE.

®u3nka: marepus, MUKPOMHUpP, MaKpOMHp, aTOM, B3JEKTPOH, NPOTOH, HEUTPOH, MOH, HU30TOIBI,
PaAMOaKTUBHOCTb, MOJIEKYJa, HSHEPreTHUYECKUH YypOBEHb, BEILLECTBO, TEJIO, OOBEM, arperatHoe
COCTOSTHUE BEIECTBA, WUJCANbHBIN ra3, (U3NYECKHUE BEIUYUHBI, €IUHUIBI HW3MEpPEHUs, CKOPOCTb,
JHEprus, Macca.

buonorus: kierka, opraHusm, SKocucTema, ouochepa, METabOIU3M, MAaKpO- U MHKPOIJIEMEHTHI,
OCJIKU, KUPBI, YIIEBOAbI, HYKJIEHHOBBIE KHCIIOTHI, ()EPMEHTHI, TOPMOHBI, KPYrOBOPOT BEIIECTB M
MOTOK YHEPTUU B IKOCUCTEMAX.

["'eorpadusi: MuHEpasbl, TOPHbIE TTOPO/IbL, OJIE3HBIE HCKOMIAEMBbIE, TOINIUBO, PECYPCHI.

TexHomorus: XUMHUYECKass MPOMBIIIEHHOCTb, METAJUIyprus, CTPOUTENbHBIE MaTepUallbl,
CEIbCKOXO3SMCTBEHHOE  TPOW3BOJICTBO,  THINEBas  MPOMBIIUICHHOCTh,  (apMareBTuIecKast
MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETUUYECKHX MPenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHaJIOB, AIEKTPOHHAS TIPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

INJIAHUPYEMBIE PE3VYJIBTATbI OCBOEHUSA YYEBHOT' O ITIPEJIMETA
JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBHM C CHCTEMHO-ACSATEIHPHOCTHBIM TMOJIX0/IOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIHTaTOB
OCBOGHHUS MpeaMeTa «XHUMHUS» Ha YPOBHE cpeaHero oOmiero oOpa3oBaHUS BBIACIEHBI CIIEAYIOIINE
COCTaBJISIFOLIME: OCO3HAHUE O0YYaIOUUMUCS POCCUNCKON TPaXKIaHCKOM MAEHTUYHOCTH; TOTOBHOCTD K
CaMOpPa3BUTUIO, CAMOCTOSTEIHLHOCTH U CaMOOIPEICIICHUIO; HAMYHEe MOTUBAIMU K OOy4YEHUIO;
TOTOBHOCTb U CITOCOOHOCTH 00YUaIOIIUXCsl PYKOBOJICTBOBATHCS MPUHATHIMU B OOIIECTBE MTPaBUIIaMU U
HOpPMaMU TIOBEJICHUS; HAIMYUE TPABOCO3HAHMS, SKOJIOTHYECKOH KYIbTYphI; CIIOCOOHOCTh CTaBUTh
LEJIU U CTPOUTH KU3HECHHBIEC TUIAHBI.

JIM9HOCTHBIE PEe3yNbTaThl OCBOCHHUS TpeaMeTa «XHUMHsS» OTPakaroT CHOPMHUPOBAHHOCTH OIMBITA
MO3HABATEIIbHON M TMPaKTUYECKOW JEsATeNbHOCTH OOydYalolluxcsi B MpoIlecce peanu3aluu
00pa3oBaTeNbHON IeATEIbHOCTH.



JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUSA MIpeaMeTa «XUMHS» OTpaxarioT cHOPMHPOBAHHOCTH OIbITA
MO3HABATEIILHON ¥ MPaKTUYECKOW JESITeNbHOCTH OOYYaloIIUXCs B MpoIecce peau3aiuu
00pa30BaTeNbHON 1eATENbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpaaaHCKOro BOCIUTAHMS:

OCO3HaHHUA 00YYAIOIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U
MIPABOIIOPSIKY;

MPEJICTABJICHUS O COLUAIBHBIX HOPMAaX U MPaBUIaX MEKIUYHOCTHBIX OTHOLICHHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH ACSITEILHOCTU MPHU CO3/IaHUU YUEOHBIX MPOCKTOB, PEIICHUN
yueOHBIX U MO3HABATEIbHBIX 33/1a4, BHIIIOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY W apryMEHTBl IPYTHX IMPHU
aHaJIM3€ Pa3IMYHbIX BUJOB YU€OHOM e TEIbHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHUS:

[IEHHOCTHOTO OTHOILLIEHUS K UCTOPHUUYECKOMY U HAyYHOMY HaclIeJJUI0 OT€YECTBEHHONW XUMHUU;

YBOXCHHSI K TIPOIIECCY TBOPYECTBA B OOJACTH TEOPHH W MPAKTHYECKOTO MPHUIIOKEHUS XUMHUU,
OCO3HAHUSA TOTO, YTO J@aHHBIE HAYKH €CTh Pe3yJbTaT JIMTENbHBIX HAOMIOEHUI, KPOMOTIUBBIX
IKCIIEPUMEHTATBHBIX IIOUCKOB, IIOCTOSTHHOTO TPY/Ia YIEHBIX U IPAKTHKOB;

MHTEpeca W IO3HABATEIbHBIX MOTHMBOB B MOJYYCHHH M MOCJIEAYIOIIEM aHalu3e HH(pOpMaluu o
MEPEIOBBIX JIOCTIKEHUSX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOT'O CO3HAHUS, STUYCCKOTO MTOBE/ICHHUS,

CIIOCOOHOCTH OLIEHUBATh CHUTYAaIlMd, CBSI3aHHBIE C XHUMUYECKUMU SBICHUSIMH, U TPUHUMATh
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh HA MOPaThbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OLIEHHWBATh CBOE MOBEJICHUE U MOCTYNKU CBOMX TOBAPUIICH C MO3ULIMNA HPAaBCTBEHHBIX
Y TIPAaBOBBIX HOPM U C YIETOM OCO3HAHUS TOCIICICTBUN TTOCTYITKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MMOHUMAaHUS [IEHHOCTEH 3/I0pPOBOTO M Oe30macHOro o0pasa KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DPU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

COOJIOIEHHsT TIPaBIJI 0€3011aCHOTO OOpaIlleHUs C BEIIeCTBAaMHU B OBITY, TTOBCEIHEBHON KU3HU, B
TPYIOBOH AESITETBbHOCTH;

MOHWMAHUS T[EHHOCTH TPABUJ HWHIUBUIYATHHOTO W KOJUICKTUBHOTO OE€30MAacCHOTO TIOBEICHUS B
CUTYaIUSX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJIC/ICTBUN W HEMIPHUATHSI BPSIHBIX MPUBBIYCK (YIIOTPEOICHHS AIKOTOJISI, HAPKOTHKOB,
KYpEHHUs);

5) Tpy10BOr0o BOCIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATENBCKON NIEATEIbHOCTH, OOIECTBEHHO
TIOJIC3HOH, TBOPUECKOH M IPYTHX BHUJAX JACATCILHOCTH;

YCTaHOBKH Ha aKTHBHOE yYaCTHE B PEUICHUH MPAKTUYECKUX 3a/1a4 COLMAIBLHON HAMPaBICHHOCTH (B
paMKax CBOETO Kjacca, IMKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YYCHHI0 TpOo(deccCHil pa3inuyHOro poja, B TOM YHCIE Ha OCHOBE
MPUMEHCHHUS TTPEIMETHBIX 3HAHUH 110 XUMHUU;

YBaXXCHHUS K TPYY, JTIOASIM TPyJa U pe3yibTataM TPYAOBOM eSTeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJIMBHIYaJIBLHOW TPAceKTOPUU OOpa3oBaHMs, Oymyiei
npodeccuu U peamu3aluu COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEN 00IIECTBA;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKH 11€7IECO00pPa3HOTr0 OTHOIICHUS K PUPOJIe KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU Ha
3emie;

MOHMMAaHUA TJIOOANBHOTO XapakTepa OSKOJOTUYECKHX MpoOsieM, BIMSHHUS 3KOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLUATIBHOU Cpebl;

OCO3HAHHA HEOOXOAMMOCTH WCIOJIb30BAHUSA JIOCTM)KEHUH XHUMHUHU JUIsI pELIEHUsT BOIIPOCOB
PaIMOHATLHOTO MIPUPOIONOIB30BaAHUS;

AKTUBHOTO HEMPUATHS ACHCTBHM, MPUHOCSIIIUX BPEA OKpPY)KAIOWIEH MPUPOAHON cpele, YMEHHS
MPOTHO3UPOBATh HEOIArONPUSTHBIE KOJOTUYECKUE TOCIEICTBUS MPEANPUHUMACMBIX JCUCTBUN U
IpeoTBpallaTh UX;



HaJIM4YHMs PA3BUTOIO SKOJOTMYECKOTO0 MBIIIJIEHUSI, SKOJOTHYECKOU KYJIbTYpPHhI, ONbITA ACSITEILHOCTH
DKOJIOTMYECKOW  HANPABJIEHHOCTU, YMEHHUS  PYKOBOJICTBOBAaTHCS MMHU B  II03HABATENIbHOM,
KOMMYHUKATUBHONW M COIIMAJIBHOW TPAKTHUKE, CIOCOOHOCTH W YMEHHS aKTUBHO IPOTHBOCTOATH
uaeosoruu xemohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OONICCTBEHHOM
MPaKTUKH;

MOHUMAaHUS CTICU(PUKH XUMHUH KaK HayKH, OCO3HAHUA e€ poyid B (DOPMUPOBAHUH PAIIHOHATBHOTO
HAyYHOT'O MBIIIJIEHUS, CO3aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYKaIoIIeM MHUPE KaK O €IMHCTBE
IPHUPOJIBI M YEJIOBEeKa, B TIO3HAHUH MPHUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOIeM COXpaHEHUs
MIPUPOAHOTO PAaBHOBECH S,

yOexAEHHOCTH B 0CO00H 3HAYMMOCTH XUMHUHM JJIi COBPEMEHHOW IMBWIM3AIMM: B €€
T'YMaHUCTUYECKON HAINpaBJICHHOCTH W BAXXHOH pPOJM B CO3JAaHMM HOBOW 0a3bl MaTepHaAIbHON
KYJIBTYPBI, B PEIICHUH TJIO0AThHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEYECTBA — CBHIPHEBOWA,
SHEPIreTHYCCKOM, MUIIEBOH W DKOJIOTHYECKON O€30MacHOCTH, B PAa3BUTHU MEAUIIUHBI, 00CCIICYCHUH
YCIIOBUH YCIIEITHOTO TPYAA U SKOJIOTHYECKHA KOM(MOPTHOM KU3HU KXKIOTO YICHA O0IIeCTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB MO3HAHUS, UCIIOIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIb30BaTh MOJydyaeMble 3HAHUS ISl aHAIU3a U OOBSICHEHUS
SBIICHUN OKPYXKAIOIIEro MUpa U MPOUCXOASIIMX B HEM M3MEHEHUU, YMEHUS JIe1aTb 00OCHOBAaHHBIC
3aKJIIOYEHUS Ha OCHOBE HAyUYHBIX (PAKTOB M MMEIOIIMXCS JTAHHBIX C LIEJIbIO TOMYUYEHHUS JIOCTOBEPHBIX
BBLIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJIb30BaTh XWMHUYECKUE 3HAHMS IS pEIIeHUs TpolsieM B
peabHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpEeCca K MO3HAHUIO, UCCIIEN0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HETPEPHIBHOMY OOPa30BaHHIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUHM 1O XUMUU B COOTBETCTBUHU C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM Tpy/ia B Pa3IUUYHBIX chepax mpodecCHOHaATHHON AeSITETbHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS MPOTPAMMBI MO XHUMHH Ha ypPOBHE CPEIHEr0 OOIIEro
00pa3zoBaHMs BKIIOYAOT:

3HauUMMBbIe  JNsi  (OPMHUPOBAHUS  MHPOBO33PEHHsS]  OOydalOIIUXCS  MEXAUCHUIUITMHAPHBIC
(MeXnpeaMeTHbIe) OOlLIeHaAYYHbIE MOHITHS, OTPaXKAIOUIUe LEJTOCTHOCTh HAyYHOW KapTHUHBI MHpa U
cnenuuKy METONOB TO3HAHUSA, HCIOJB3YEMBIX B E€CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
OHEPIus:, ABJICHUC, IPOUECC, CUCTEMA, Hay‘lHI)II\/'I (baKT, IIPUHIMII, TUIIOTE3a, 3aKOHOMCPHOCTD, 3aKOH,
Teopusi, UCCIIeIOBaHNE, HAOMIOIEHIE, U3MEPEHUE, SKCTIEPUMEHT U JIPyTHE);

yYHHUBEpcaJbHble YydeOHble JecTBHUs (TO3HaBaTelbHbIE, KOMMYHUKATUBHbBIE, PETYJSTUBHBIC),
obecnieunBaromue GopMUpPOBaHUE (PYHKIMOHATHHOW TPAMOTHOCTH M COLMATBHOW KOMIETEHIIUU
00yJaromuxcs;

CHOCOOHOCTh o0yyJaromuxcs HCIIO0JIb30BATh OCBOCHHBIE MEKIUCIUIIIIMHAPHBIE,
MHPOBO33PECHUYECKHE 3HAHUS U YHUBEPCAIbHBIC yUeOHBIC JEHCTBUS B MO3HABATEIHLHON M COIMATBHOM
MIPaKTHUKE.

MeranpeaMeTHble  pe3yNbTaThl  OTPAKAIOT  OBJIAJICHWE  YHUBEPCAIbHBIMH  YYCOHBIMHU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JAEHCTBUAMU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l cTBUS

1) 6a3oBble JJOorMYecKUe AeCTBHS:

CaMOCTOSTENILHO (OPMYITUPOBATH U AKTyaTH3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPENIETIATh LETU ACATENBHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU WX JOCTHIKEHHUS, COOTHOCHUTH
PE3YNIbTATHI JESTEIILHOCTH C TTOCTABICHHBIMHU LIEIISIMH,

HCITOJIB30BaTh MPH OCBOCHUHW 3HAHWUN MPHUEMBI JJOTUYECKOTO MBIIIJICHUS: BBIACIATh XapaKTEPHBIC
MPU3HAKY MMOHATHIA M YCTAaHABIMBATH MX B3aUMOCBSI3b, UCTIOJIB30BaTh COOTBETCTBYIOIINE MTOHATHS IS
O0OBSCHEHUS OTNIETBHBIX (DAKTOB M SIBJICHUH;



BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUH BELIECTB U XUMUUECKUX PEAKIIMI;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y N3Y4acMbIMU SIBICHUSIMU;

CTPOUTH JIOTMYECKHE pACCyKACHUsA (MHIYyKTUBHBIE, AECAYKTUBHbIC, IO AHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYMS B PACCMATPUBACMBIX SIBICHUSAX, (DOPMyTUpOBaTh BBIBOABI U
3aKJIIOYCHHUS;

IPUMEHATH B MPOILECCE MO3HAHMS UCIOJb3YEMbIE B XMMUU CHUMBOJIMYECKHE (3HAKOBBIE) MOJEINH,
peoOpa30oBbIBaTh MOJEIIbHBIE IPEACTABICHNUS — XUMUUYECKUI 3HAK (CUMBOJ) 3JIEMEHTA, XUMHUYECKasi
dopmyna, ypaBHEHHE XHUMHYECKOW pEaKIMW — TPU PEUICHUHM Y4YeOHBIX IIO3HABATENBHBIX U
IOPAaKTUYECKUX 3a/]ad, IPUMEHATh Ha3BaHHbIE MOJICNbHbIC IIPEJICTABICHUSI JUIsl  BbBIBICHUS
XapaKTEpPHBIX MPU3HAKOB U3YYaEMbIX BELLIECTB U XUMUUYECKUX PEAKLIHI.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIMII;

(GbopMynHpoBaTh LENM M 337aYd UCCIEI0BaHMs, MCIIOJIb30BaTh IOCTaBJIEHHBIE U CaMOCTOSITEIbHO
c(OpMyJIMPOBAHHbBIE BOIIPOCHI B KAaYECTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI s (OPMHUpPOBAHUS
TUIIOTE3BI 110 IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX CYXKICHUMH;

BJIAQ/JIETh  HaBBIKAMU  CaMOCTOSITEJIBHOIO  IJIAHUPOBAHUS U IPOBEIACHUS  YYECHHUUECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATH YMEHMsI HaOJI0JaTh 3a XOAOM IIPOLECcCa, CAMOCTOSTEIbHO
POTHO3UPOBATh €ro  pe3ynapTar, (opMymupoBaTh OOOOIIEHHUS W BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCJIEIOBAHUSA, COCTaBIATh OOOCHOBAHHBIM OTYET O MPOJCIIAHHON
pabore;

npuoOpeTaTh OIBIT YYEHHYECKOH MCCIe10BaTeNbCKOW M MPOEKTHOM JEATeNbHOCTH, HPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB PEIIEHUs NPAKTHUUECKUX 3a7ad,
IPUMEHEHUIO PA3JIMYHBIX METO/I0B MIO3HAHMSL.

3) padora ¢ unpopmaumeii:

OpPUEHTHPOBAThCSI B PA3IUYHBIX MCTOYHMKAX HHQOpMaluu (HaydHO-TIONMYJspHAs JUTeparypa
XUMHYECKOTO  COJIEp’KaHUs, CHpaBOYHBbIE TocoOus, pecypchl MHTepHera), aHaIM3UPOBATH
UH(OPMALIMIO PA3UYHBIX BUJIOB U (OPM MPEICTABICHUS, KPUTUUECKHU OLIEHUBATh €€ JJOCTOBEPHOCTh
Y HEPOTUBOPEUNBOCTH;

(GbopMynHpoBaTh 3alPOChl U MPUMEHSTh Pa3IMYHbIE METOJIbl NPH MOUCKE U 0TOOpe MH(pOpMAaIHH,
HEO0OXOIUMOM ISl BHIOJTHEHUS YUEOHBIX 3a/1a4 ONPEIeIEHHOTO THUIIA;

npuoOpeTaT ONBIT  MCIOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIIOTUH U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMAIIbHYIO (hOpMY MpeAcTaBiIeHus: HHPOpMAIUK (CXeMbl, rpadukH,
Jarpammbl, TaOJIHUIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAy4HBIN SA3bIK B KauecCTBE CpEACTBA IMpH paboTe ¢ XMMUYECKOH HH(popMmanueil:
IPUMEHATh MEeXIpeaMeTHble ((pU3nyecKue M MaTeMaTH4YeCKHe) 3HaKh U CHMBOJBL, (HOpMYIIbI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISITHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe yueOHbIe JeHCTBHUSA:

3aJ]aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMOI TeMbI B X0/1€ AHaliora U/WiIi JUCKYCCUH,
BBICKA3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHHS] OTHOCUTEIHHO BBIIIOJHEHUS PE10KEHHON
3a/1a4i;

BBICTYNIaTh C IPE3CHTALlMEH pE3yJbTAaTOB II03HABATEIBHOM JIEATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHMKAMH IPHU BBIMOJHEHUH XUMHUYECKOTO HKCIIEPUMEHTA,
PaKTUYECKOH paboThl MO HCCIEIOBAHUIO CBOMCTB H3yYaeMbIX BEIIECTB, pealu3aluil y4eOHOro
npoekTa, M (OpMYyIMpPOBAaTh BBIBOABI IO pe3ylbTaTaM MPOBEAEHHBIX HCCIEAOBAHUM ITyTEM
COTJIACOBAHUS TO3ULUH B X0/1€ 00CYKICHUS U 0OMEHAa MHEHUSIMH.

PeryasiTuBHble yHHBepcaJbHbIE yUeOHbIE 1eiiCTBUS:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYLIECTBIISITH CBOIO MTO3HABATENIbHYIO AEATEIBHOCTD, ONPEEIIss
e€ LeNM M 3aJadd, KOHTPOJUPOBAThb M MO Mepe HEOOXOOUMOCTH KOPPEKTHPOBATH IMpeagaracMblil
QITOPUTM JEUCTBHI NMpHU BBINOJIHEHUH Y4EOHBIX M HCCIICAOBATENBCKUX 3aJad, BHIOMpaTh Hamboiee
3¢ deKTUBHBIN cIOCO0 UX PELICHUs C YIETOM MOJIY4YEHUsI HOBBIX 3HAHUM O BEIECTBaX MU XUMHUYECKUX
peaKIusX;

OCYILECTBIISATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.



MNPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XMMHUU Ha YIIIyOJIEHHOM YpOBHE HAa YpOBHE
cpeanero oOmiero oOpa3oBaHUs BKIIOYAIOT crenuduueckue s ydeOHOTO mpeaMera «XHUMHs
Hay4yHbIe 3HAHUS, YMEHUS U CIOCOOBI JIEHCTBUM [0 OCBOCHHIO, MHTEPIPETALUMU U MpeoOpa3oBaHUIO
3HaHWUN, BUABI JEATEIBHOCTH I10 MOJIYYEHHIO HOBOTO 3HAHMSI U MPHUMEHEHUIO 3HAHUI B pa3IMUYHBIX
yueOHBIX CHUTyallUsiX, a TaKKe B peallbHbIX >XU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C Xumuen. B
IporpaMMe IO XMMHHU NIPEAMETHBIE PE3YJIbTAThI IPEACTABIEHBI 110 FOJ1aM U3YyUEHUSI.

10 KJIIACC

[TpenmerHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUsD OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUN: O MECT€ M 3HAYCHWH OPTraHUYECKOM XHUMHUH B CHUCTEME
€CTECTBEHHbIX HayK U €€ polu B OOECIEYEeHWH YCTOMUMBOIO pPa3BUTHUS YEJIOBEYECTBA B PEIICHUU
npoOJeM SKOJIOrMYeCKOW, IHEPreTHYeCKOW M TMHINEBOW OE30MacHOCTH, B Pa3BUTUU MEAWIUHBI,
CO3/IaHMM HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHHUKOB SHEPrHMM, B OOECIEUYEHUH pPALUOHAIBLHOIO
IPUPOIONOIL30BaHUS, B (POPMUPOBAHUU MHPOBO33PEHHUSI U OOLIEH KyJIbTyphl YEJIOBEKa, a TaKKe
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U IPUPOIHON Cpele;

BJIQ/ICHUE CHCTEMON XMMHUYECKHX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE IMOHSITHUS —
XMMHYECKUI JJIEMEHT, aToM, AP0 M JJIEKTPOHHAs 000J0YKa aroma, s-, P-, d-aToMHbIe OpOHTAIH,
OCHOBHOE U BO30YXKIEHHOE COCTOSIHUSA aToMa, TMOpHan3alys aTOMHBIX OpOuTaliel, HOH, MOJIEKYJa,
BAJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTb, CTENEHb OKHMCIEHMS, XMMHUYECKas CBs3b, MOJb, MOJSpHas
Macca, MOJISIPHBI O00BEM, YITIEpOIHBINA CKeNeT, (yHKIHMOHAIbHAs TPYIa, PaguKall, CTPYKTYpPHBIE
(bopmynbl (pa3BEPHYTHIE, COKpAIEHHBIE, CKEIETHBIE), N30MEpUsl CTPYKTYpHas U HPOCTPaHCTBEHHAs
(reomeTpuueckasi, OINTHUYECKas), H30MEpPbI, TOMOJIOTUYECKUH psAJ, TOMOJIOTH, YIJIEBOAOPObI,
KHCJIOPOJI- M a30TCOJEPIKAIIEe OPraHUYECKUE COEIUHEHUS, MOHOMED, NOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHHUS; TEOpUH, 3aKOHbI (mepuonnyeckuil 3akoH J[. M. Menneneesa,
TEOpHUsl CTPOCHUs OpPraHMYECKUX BewecTB A. M. ByrnepoBa, 3akOH COXpaHEHHs MacChl BELIECTB,
3aKOH COXpaHEHMs W TMPEBpallleHUus HHEPruM MpPH XUMHUYECKHX PpEaKLMsX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN S3BIK XUMHMHM, MHPOBO33DEHUECKHE 3HAHHUA, JIEKallMe B OCHOBE IIOHMMaHUs
NPUYMHHOCTA M CHUCTEMHOCTH XHMMHUYECKUX SIBJICHHI; MPEICTaBICHUS O MEXaHU3MaxX XUMHYECKHX
peakuui, TEpMOJAMHAMUYECKUX M KHHETHYECKMX 3aKOHOMEPHOCTSAX MX IPOTEKAHHs, O B3aMMHOM
BJIMSTHUM aTOMOB U TPYII aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIM U ME€30MEPHBIN 3P PEKThI, OpPUEHTAHTHI
I u II poma); daxToisoruueckue CBEIEHUS O CBOMCTBAaxX, COCTaBe, MOJYYEHHH M OE30MaCHOM
UCIOJIb30BAaHUN BaXKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY W MNPAKTUYECKOW MAESITeTbHOCTU
YesoBeKa, OOIIMX HAayYHBIX NPHUHIMIAX XMMHUYECKOTO MPOU3BOJCTBA (Ha MpHUMEpe MPOU3BOJCTBA
MeTaHoJIa, epepaboTKH HEPTH);

c(OPMHPOBAHHOCTh YMEHHIl: BBIABIATH XapakTepHble MPU3HAKU TMOHATHH, yCTaHaBIMBAaTh MX
B3aMMOCBSI3b, UCIIOIb30BaTh COOTBETCTBYIOIINE MOHATHUS IIPH OMUCAHUH COCTaBa, CTPOCHUS U CBOMCTB
OpPraHMYECKUX COEANHEHU;

c(hOpMUPOBAHHOCTh YMEHU:

UCIIOJIb30BaTh XMMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIE€HUS MOJIEKYJISAPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) POPMYIT OpraHuYeCKUX BEILIECTB;

COCTaBIIAITh YPaBHEHUS XHUMUYECKUX PEAKLUUI M PACKPBIBATh MX CYLIHOCTb: OKHCIIHUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIUI IOCPEICTBOM COCTaBJIEHHUS SJIEKTPOHHOTO OanaHca 3THX peaklUi,
peaknuii HFOHHOro 0OMEeHa MyTEM COCTABIICHHSI UX MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHUH;

U3rOTaBJIMBAaTh MOJAEIH MOJIEKYJ OPraHMYECKUX BEIIECTB IS MIUIIOCTPALUU MX XUMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOEHHS;

C(OPMHPOBAHHOCTh yYMEHUI: YCTAHABIMBATH MPHUHAMJICIKHOCTh HU3YYEHHBIX OPraHUYECKHX
BEIIECTB 0 HUX COCTAaBYy M CTPOCHHIO K ONpPENeIEHHOMY KIAcCy/TpyIe COCIUHEHHUH, NaBaThb UM
Ha3BaHusA 1o cucremarndecko HoMeHkmnarype (IUPAC) u nmpuBoauTh TpUBHAIBHBIC HAa3BAaHUS IS
OTIENbHBIX TIPEJCTABUTEICH OpPraHMYECKUX BEIIECTB (STWIIEH, alETWIEH, TOJIyOoJ, TJIHULEPUH,
STWJIEHIJIMKOJb, (EHON, (OpMalbAErul, aueTalbAerH, aleTOH, MypaBbHUHAs KUCIIOTA, YKCyCHas
KHCJIOTa, CTEApPUHOBAs, OJCUHOBAsI, MTAIbBMUTUHOBAS KUCIIOTHI, TJUIMH, aJlaHWH, MajbTo3a, (PpyKTO3a,
aQHWINH, JUBUHUI, U30MPEH, XJIOPOIIPEH, CTUPOI U APYTHE);



Cc(OPMHUPOBAHHOCTb YMEHUS ONPENENATh BUJ XUMHUYECKOH CBSI3UM B OPraHMYECKUX COEIMHEHUSIX
(KOBaJIGHTHAasl U MOHHAS CBA3b, G- U T-CBSA3b, BOJOPOIHAS CBA3b);

Cc(OPMHUPOBAHHOCTb YMEHUS IPUMEHSATH MOJIOKEHHS] TEOPHH CTPOECHUSI OPraHUMUYECKUX BEIECTB A.
M. BytnepoBa 15t 00BSCHEHHS 3aBUCUMOCTH CBOICTB BEIIECTB OT X COCTaBa U CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHUI XapakTepu3oBaTh COCTaB, CTPOCHUE, (PU3MUECKHE U XUMHUUYECKUE
CBOMCTBA THIIMYHBIX IPEACTABUTEICH PA3JIUYHBIX KJIACCOB OPraHUYECKHX BEIECTB: AJIKaHOB,
LUKJIOAJIKAHOB, QJKECHOB, aJKaJUCHOB, AaJKWHOB, apOMAaTHUYECKHX YIJIEBOJOPOAOB, CIUPTOB,
QJIBJIETUIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTHIX M CIIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHEHU I
U aMHHOB, aMHHOKHUCIIOT, OEJIKOB, YIJ€BOAOB (MOHO-, M- M IOJMCAaXapua0B), HUIUIIOCTPUPOBATH
FEHETUYECKYIO0 CBA3b MEXJAY HUMHU YpPaBHEHUSMH COOTBETCTBYIOUIMX XHUMHUYECKUX pEaKLUd ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYI;

c(OPMHPOBAHHOCTh YMEHHUSI TOATBEP)KIATh HAa KOHKPETHBIX MPHUMEPAaX XapaKTep 3aBHCUMOCTH
PEAKLIMOHHOHN CIIOCOOHOCTH OPraHUYECKUX COCIMHEHMH OT KPaTHOCTU U THIA KOBAJEHTHOW CBA3M (G-
U T-CBS3M), B3AUMHOI'O BJIMSIHUS aTOMOB U I'PYIIIl aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHS XapaKTE€pPU30BaTh HCTOUYHUKU YIJIEBOAOPOAHOIO ChIpbs (HE(DTH,
NPUPOIHBIA Ta3, yroib), CIOCOOBI €ro NepepadOTKM W MPAKTHYECKOE NPUMEHEHHE MPOIAYKTOB
nepepadoTKu;

c(OpMUPOBAHHOCTh BJAJICHUSI CHCTEMOW 3HAHUM O €CTECTBEHHO-HAyUHBIX METO/JaX IO3HAHUS —
HaOJI0IGHUU, M3MEPEHUU, MOJCIMPOBAHUM, SKCIEPUMEHTE (PEalbHOM M MBICIEHHOM) M yMEHHS
IPUMEHSTh 3TH 3HAHUS;

c(OPMHUPOBAHHOCTh YMEHHUS INPUMEHATh OCHOBHBIC OIEPALMU MBICIUTEIBHON JESTEIbHOCTH —
aH&JIN3 U CHUHTE3, CpaBHEHME, 000OIIEHNE, CUCTEMATU3AIMI0, BBISIBJICHUE MPUYUHHO-CIIEACTBEHHbIX
CBSI3€H — NIl U3YUEHUS CBOMCTB BELIECTB M XUMUYECKUX PEAKLUM;

c(OpMUPOBAHHOCTh YMEHHUM: BBIABIATh B3aUMOCBS3b XHMUYECKUX 3HAHUM C TOHATUSAMU U
NPECTAaBICHUAMHU JPYTUX €CTECTBEHHO-HAYUHBIX IPEIMETOB Ul 0oJiee OCO3HAHHOI'O NMOHHUMAHUS
CYIIHOCTH MaTEpPHAIBHOIO E€IUHCTBA MHUPA, HCIOJIB30BAaTh CUCTEMHBIE 3HAHMS 10 OpPraHUYEeCKON
XUMHUHU 17151 OOBSCHEHMSI U IPOTHO3MPOBAHUS SIBIICHUM, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(OpMUPOBAHHOCTh YMEHMI: MPOBOJIUTH PAcu€Thl MO XUMHUYECKUM (opMysiaM U YpaBHEHHSIM
XUMHUYECKHX PEaKUuil ¢ MCHOIb30BaHUEM (PU3MUYECKMX BENIWYHMH (Macca, 00bEM ra3oB, KOJIMYECTBO
BEIIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI: pacdyEThl MO HaXO0XKJIECHUIO
XUMHUYECKOH (OpMyNbl BellecTBa IO M3BECTHBIM MAacCOBBIM JIOJNSM XHMHYECKHX 3JEMEHTOB,
HNPOAYKTaM CrOpaHMusl, IJIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHH: MPOrHO3UPOBaTh, AHAIM3UPOBATh W OLIEHUWBAaTh C MO3MLUHN
9KOJIOTMYECKON 0€30I1acHOCTH MOCIEeICTBUS OBITOBON U MPOU3BOACTBEHHOM JEATEIBHOCTH YEI0BEKA,
CBSI3aHHOU C mepepaboTKON BEIIEeCTB, UCIOIb30BaTh MOJyUYEHHbIE 3HAHUS I NPUHATHS TPaMOTHBIX
pelieHnii mpobyieM B CUTYaIUsX, CBSI3aHHBIX C XUMHEI;

c(OPMHPOBAHHOCTh YMEHHH: CaMOCTOSATENBHO IUIAHUPOBAaTH W TMPOBOAMTH XHUMHYECKUH
9KCIIEPUMEHT (TOJIydeHHEe U M3y4eHHE CBOMCTB OPraHWYECKUX BEIIECTB, KaueCTBEHHBIE peaKlUu
YIIIEBOAOPOAOB PA3JIMYHBIX KIACCOB M KHUCIIOPOJACOACPKAIIMX OPraHUYECKHUX BELIECTB, pELICHUE
SKCIIEPUMEHTAJIBHBIX 33/a4 10 PAclO3HABAHUIO OPraHMYECKHUX BEIECTB) C COOIIOACHHEM MpPaBHII
Oe3omacHOro oOpalieHus ¢ BELIECTBAMU U J1a0OpaTOpHbIM 000pyAOoBaHHEM, (HOPMYIUPOBATh LEJb
UCCJIEIOBaHMSI, TPEACTABIATh B Pa3lM4YHON (opme pe3ynbTaThl 3KCIEPUMEHTa, aHATU3UpOBaTh U
OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUH:

coOyoiaTh MpaBHUa HKOJOTHYECKH IIeJIeCOO0pa3HOro IMOBeIeHHs B ObITY U TpPYAOBOH
JESATEIIBHOCTH B LIEIISIX COXPAHEHMS CBOETO 310POBbs, OKPYKAIOIIEH TPUPOSHON CPEIbl U JOCTHKCHUS
€€ yCTOMYUBOIO Pa3BUTHS;

OCO3HABATh OINACHOCTb TOKCHYECKOIO JIEMCTBUS HA JKUBBIE OpPraHU3MBI ONPEACIEHHBIX
OpraHWYECKUX BEILECTB, MOHUMAs cMbIci nokazatens [IIK;

aHAJIM3UPOBATh 11E€JIECO00PA3HOCTh IPUMEHEHHS OPraHUYECKUX BEILECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOYKU 3PEHUS COOTHOIIECHUS PUCK-TIONb3a;

c(OPMHPOBAHHOCTh YMEHHUI: OCYILECTBIIATH L€JICHANPAaBIECHHBIN IOUCK XMMUYECKON HHPOpMALUU
B pa3IMYHBIX HUCTOYHMKAX (HaydyHas © YydyeOHO-Hay4yHas JIMTEpaTypa, CpEACTBa MacCOBOM



uHpopmauuu, HMHTepHET M [pyrue), KpUTUYECKH aHAIU3UPOBATh XHUMHUYECKYI0 HWH(POPMALHIO,
nepepadarTbIBaTh €€ M UCIOIb30BATh B COOTBETCTBHHU C IIOCTABICHHON Y4eOHOH 3a/1auei.

11 KUIIACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUs Kypca «O0miast 1 HeopraHuuecKasi XUMHsD OTPaXaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O MaTepUalbHOM E€IUHCTBE MHpPA, 3aKOHOMEPHOCTAX U
II03HABAEMOCTH SBJICHUM NPUPOABI, O MECTE€ U 3HAYCHUU XUMHUU B CHUCTEME €CTECTBEHHBIX HayK U €€
poiM B 00ECIEYEeHUN YCTOWYMBOIO Pa3BUTHS, B PELICHUU MPOOJIEM 3KOJIOIMUYECKOMN, SHEpPreTUYeCKOn
U TIMILIEBOW 0€30MacHOCTH, B Pa3BUTHH MEAHMIIMHBI, CO3/IaHUH HOBBIX MaTE€PHUAIOB, HOBBIX HCTOYHHUKOB
SHEpPruH, B 00ECIEeYEHNN PallMOHAILHOIO NIPUPOJIONIOJIb30BaHMs, B (HOPMUPOBAHIHM MUPOBO33PEHUS U
o0wIell KyIbTypbl UEIOBEKa, a TAKXKE SKOJIOITMYECKH 0OOCHOBAHHOI'O OTHOILLIEHUS K CBOEMY 3/J0POBBIO
Y IIPUPOJIHOU Cpene;

BIIQJICHUE CUCTEMOM XMMHYECKMX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBOIIOJAralolue IOHATHUSA —
XMMHYECKHUH JIEMEHT, aTOM, PO aTOMa, H30TOIIbL, JJICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHbIE
opOHTaNM, OCHOBHOE U BO30YXIEHHOE COCTOSIHHA aTOMa, THOpPHIM3aIlis aTOMHBIX OpOHTanel, NOH,
MOJIEKYJIa, BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIEHHUS, XUMHYECKas CBA3b
(koBaJIeHTHasl, MOHHAs, METAJUIMYECKas, BOJOPOJHAs), KpUCTAIJIMYECKas peuerka, XUMUYecKas
peakuusi, pacTBOp, OJEKTPOJIMUTHI, HEIIEKTPOJIUTHI, AIIEKTPOJIUTUYECKAsT IUCCOLMALMS, CTECICHb
JMICCOIIMALINU, BOJOPOJAHBIA TOKa3aTeidb, OKHCIUTEIb, BOCCTAaHOBHUTENb, TEIJIOBOH 3 deKT
XUMHUYECKON PEAKIMH, CKOPOCTh XUMHUYECKON PEaKLUU, XUMUYECKOE PAaBHOBECHE; TEOPUU U 3aKOHBI
(Teopus BIEKTPOIMTUYECKOM Juccouuanuu, nepuoanyeckuid 3akoH JI.M. MenneneeBa, 3akoH
COXpPAaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHUS M IPEBPALLEHUS HHEPrUM IPU XUMHUYECKHX
peakuusax, 3aKOH IIOCTOSHCTBA COCTaBa BEILIECTB, 3aKOH JCHCTBYIOLIMX Macc), 3aKOHOMEPHOCTH,
CUMBOJINYECKUN SA3BIK XUMHMM, MHPOBO33DEHUECKUE 3HAHUA, JICKAIIME B OCHOBE IIOHUMAaHUS
IIPUYMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKUX SIBJICHUH; COBPEMEHHBIC IIPEICTABICHUS O CTPOCHUM
BEIIECTBA HAa ATOMHOM, MOHHO-MOJIEKYJIIDHOM M HAIMOJCKYJISIPHOM YPOBHAX; IPEACTABICHUS O
MEXaHU3MaX XMMHUYECKUX pEaKIHi, TEPMOJMHAMHYECKMX W KHHETHYECKMX 3aKOHOMEPHOCTSIX HX
IPOTEKaHMs, O XMMHMUYECKOM PaBHOBECHH, PACTBOpaxX M AMCIEPCHBIX CUCTEMax; (PaKTOJIOTHYECKHe
CBEICHMSI O CBOWCTBax, COCTaBe, IIOJy4YeHMH M O€30IaCHOM HCHOJIb30BaHUU BaKHEWIINX
HEOPraHMYECKUX BELIECTB B OBITY M NPAKTUUYECKOW JEeATETbHOCTH YEIOBEKa, OOIIMX HAYyYHBIX
IMIPUHIMUIIAX XUMUYECKOTO IIPONU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUIl: BBIABIATH XapakTepHble NPU3HAKU MOHATHH, yCTaHaBIMBaThb MX
B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHSA MIPU ONMCAHUN HEOPTAHMYECKUX BEIIECTB U
UX NIPEBPALLEHUN;

c(OpMHUPOBAHHOCTh YMEHHS HCIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JJII COCTaBi€HHS (HOopMyl
BEIIECTB M YypaBHEHMH XUMHUECKUX peakuui, cucrematnueckyro HomeHkiatypy (IUPAC) wu
TPUBHAIIbHBIE HA3BAHUS OTJIEIbHBIX BEIIECTB;

c(OPMHPOBAHHOCTh yMEHHUS ONpEIENATh BAJCHTHOCTh M CTENEHb OKHUCICHHS XHMHYECKHX
JJIEMEHTOB B COEAMHEHUSX, BHJ XHUMHUYECKON CBs3U (KOBaJIEHTHas, WOHHAas, MeTaJlJIM4ecKas,
BOJIOPOJIHAS ), TUIT KPHUCTAITTMUECKOH PeIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHUS OOBSACHATH 3aBUCUMOCTD CBOIMCTB BEILIECTB OT BHUJIa XUMUYECKOU CBSI3U
U TUMNAa KPUCTALIMYECKOW peméTKu, OOMEHHBII U JOHOPHO-aKLUENTOPHBIH MEeXaHU3Mbl 00pa30BaHUs
KOBaJICHTHOM CBSI3U,

c(OPMHPOBAHHOCTh YMEHHI: KiIacCU(UIMPOBATh: HEOPraHUYECKHe BEIIeCTBa IO HX COCTaBy,
XUMHYECKHE pEaKIUu [0 PA3IUYHBIM MpH3HAKaM (YUCIYy M COCTaBy pearupymoollux BEIIECTB,
TEMI0BOMY 3(PPeKTy peakiiy, U3MEHEHHUIO CTeTIeHEeH OKUCIIEHUS JIEMEHTOB, 00PaTUMOCTH, Y4acTHIO
KaTajln3aTropa M Jpyrue); caMOCTOATENbHO BBIOMpATh OCHOBAHUS M KPUTEPHM Ul KiacCH(UKaLUu
M3Yy4aeMbIX BELIECTB U XMMHUUECKHUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICT Tepuoandeckoro 3akoHa JI. M. MenneneeBa u
JIEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIOIIYIO, 00BSICHUTEIBHYIO M IPOTHOCTUYECKYIO (DYHKIINH;

C(OPMHUPOBAHHOCTh YMEHHUH: XapaKTepU30BaThb JJIEKTPOHHOE CTPOEHHE AaTOMOB U HOHOB
XUMUYECKHX JIEMEHTOB IEPBOro—4eTBEPTOro nepuonos Ilepuonnueckoii cucrems! .M. Menneneesa,
VICTIOJIB3YS TOHSTHS «IHEPIreTUYECKHE YPOBHMY», «IHEPreTHUECKUE TOAYPOBHM», «S-, P-, d-aTOMHbIE
opOUTAN», «OCHOBHOE H BO30YXKIEHHOE JHEPreTHUECKHE COCTOSIHHS aTOMa»; OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XMMHUYECKUX DJIEMEHTOB M HMX COCIMHEHUHU IO INEpUOJaM U



rpynnam [lepuoauueckoii cucremsl . 1. MenaeneeBa, BaJJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB
Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBONCTBA
BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEP)KJIATh CYIIECTBOBAHUE T'€HETUYECKOHW CBSI3U MEXIY
HEOPraHWYECKUMHU BEIIECTBAMU C IIOMOLIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIUM;

c(OpPMHPOBAHHOCTh YMEHUS PACKPHIBATh CYIIHOCTh: OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA
MOCPEACTBOM COCTABIICHHUS 3JEKTPOHHOrO OajaHca 3TUX PEaKIlHif; peakiuii HOHHOTO oOMeHa MyTEéM
COCTABJIICHUS MX IIOJHBIX WM COKpAIICHHBIX HMOHHBIX YPAaBHEHMM; pEaKkLMi TMAPOJIA3A; PEaKLUil
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe THIPOKCOKOMIUIEKCOB [IMHKA U AJIFOMUHUS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHMS XUMHUYECKHX PEAKIUN C
Y4E€TOM HX DHEPreTUYECKHUX XAPAKTEPUCTUK, XapaKTep U3MEHEHUSI CKOPOCTH XMMHUYECKON peaklu B
3aBHCUMOCTH OT pa3IM4HbIX (DAaKTOPOB, a TAKXKE XapaKTep CMEIICHHUs] XUMHYECKOTO PaBHOBECHS O]
BIIMSIHUEM BHEIIHUX Bo3aewcTBuil (mpuunu Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XHWMHUYECKUE pEaKLuHu, JIEKAIIUE B OCHOBE
MPOMBINIICHHOTO TOJYYeHHUs] CEpHON KUCIOTHI, aMMHaKa, OOILIMEe HayuHbIe MPUHIMITBI XUMUYECKHX
IIPOU3BOJICTB; 1L[€1€CO00Pa3HOCTh IMPUMEHEHHUS] HEOPTaHWYECKUX BEIIECTB B IMPOMBILIUIEHHOCTH U B
OBITY C TOYKU 3pEHUSI COOTHOUICHHS PUCK-TIOJIB3A;

c(hOpMUPOBAHHOCTh BJIAJCHHUS CHUCTEMOW 3HAHUW O METOJIaX HAYYHOrO TO3HAHUS SIBJICHUU
OpUpoabl — HAOIMIOJEHUE, W3MEpPEHUE, MOACTUPOBAHUE, DKCIEPUMEHT (pealbHbI M MBICICHHBII),
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUS MPUMEHATh 3TU 3HAHUS NPU IKCHEPUMEHTAIbHOM
UCCJICIOBAHUM BEIECTB U JJisi OOBSCHEHUS XMMHUYECKUX SIBJICHUH, MMEIOIIUX MECTO B MPHUPOIE,
IPAKTUYECKOH JEATEIbHOCTH YEJI0BEKa U B IOBCEAHEBHOMN KU3HU;

c(OpPMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XHMUYECKUX 3HAHUH C TOHATUSIMH U
NPEICTABICHUSAMHU JPYTUX E€CTECTBEHHO-HAYYHBIX IPEIMETOB JUIsi O0Jieeé OCO3HAHHOTO TOHMUMAHUS
MaTepUaIbHOTO EJUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS MPOBOJUTH PAacUETHI: C MCIOJIb30BAaHUEM IOHATUN «MaccoBasi IO
BEIIECTBA B PAcTBOpPE» U «MOJSpHAas KOHIIEHTPALMs»; Macchl BellecTBa HJIM 00bEMa Trasza IIo
U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAaCCE WIN 00BbEMY OJJHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEILIECTB;
TETI0BOro 3¢(dexra peakiyy; 3HaueHUs] BOJOPOJHOIO MOKA3aTelss pacTBOPOB KHUCIOT U IIesoueil ¢
M3BECTHOM CTENEHBIO TUCCOLMAIMU; Macchl (00bEMa, KOJIMUECTBA BELIECTBA) IPOIYKTa peakluu, €cliu
OJIHO U3 MCXOJHBIX BELECTB JaHO B BUJE PACTBOPA C ONPENEIEHHON MAacCOBOM J10JIEN paCTBOPEHHOTO
BEIIECTBA MM JAaHO B M30BbITKE (MMEET NPHUMECH); NOJIM BBIXOAA IPOAYKTA PEAKLUU; OOBEMHBIX
OTHOIIECHUH TI'a30B;

c(OpMUPOBAHHOCTh YMEHHUMH: CaMOCTOSITENIbHO IUIAHUPOBAaTh U  MPOBOJUTH XMMHUUYECKHM
9KCHEPUMEHT (IPOBEIEHUE peaklUii MOHHOro OOMEHa, MOATBEp)KJIEHHE KayeCTBEHHOTO COCTaBa
HEOPraHMYECKUX BEILECTB, OMpPEJEICHUE Cpeabl PAcTBOPOB BEUIECTB C MOMOUIbIO HHAWKATOPOB,
U3y4yeHHE BIUSHUS Pa3IMYHBIX (AKTOPOB HA CKOPOCTh XMMHYECKOW pEaKlMu, pelieHue
JKCIIEPUMEHTANBHBIX 337ay 1o teMaM «Metamnel» u «Hemeramib») ¢ coOirofeHHEM MpaBHIl
6e3omacHoOro oOpalleHus ¢ BELIECTBAMU U J1a0OpaTOpHBIM 000pyaoBaHHEM, (HOPMYIUPOBATh 1LEJb
UCCJIEIOBaHMSI, MPEACTABIATh B Pa3IU4HON (opMe pe3ynbTaThl dKCIIEPUMEHTA, aHAJIU3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTE;

c(hOpMUPOBAHHOCTh YMEHUM: COONIOJATh TIpaBWJIA TIOJB30BAHUS XHUMHYECKOW TIOCYIOU W
71a00paTOpHBIM 00OPYIOBaHUEM, OOpAIlleHUs C BELIECTBAMU B COOTBETCTBMM C MHCTPYKIHSIMH IO
BBIMOJHEHHUIO JTAOOPATOPHBIX XMMHMUYECKHUX OIBITOB, SKOJIOTHMUECKH IeIecO00pa3HOro MOBEIEHUs B
OBITY U TPYIOBOH NEATENBHOCTU B IENSAX COXPAHEHHs] CBOETO 37I0POBbs, OKPYKAIOLIEH MPUPOTHOMN
Cpenbl U JOCTHKEHHUs €€ YCTOMYMBOTO Pa3BUTHSA, OCO3HABATH OMACHOCTh TOKCUYECKOIO JNEHCTBUS HA
YKUBbIE OpraHU3Mbl OIIPEIETIEHHBIX HEOPIraHMUECKUX BEIIECTB, TOHUMas cMblc nokaszatens [T/1K;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIIATD LI€JICHANPABICHHBINA MOMCK XUMHUECKON HHpOpMauu
B pa3IMYHBIX HUCTOYHUKAX (HaydyHas © YydyeOHO-Hay4yHas JIMTEpaTypa, CpEACTBa MacCOBOM
uHpopmannu, WHTEpHET M Jpyrue), KPUTUUYECKH aHAIM3UPOBAaTh XHMHUYECKYI0 HH(OpMaluio,
nepepadaTbIBaTh €€ M UCIOIb30BAaTh B COOTBETCTBHH C TIOCTABICHHON y4eOHOH 3a1a4eil.



TEMATHYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA
AKAJTEMAYECKHX YACOB, OTBOJUMBIX HA OCBOEHHUE KAXKJIOW TEMbI
YUYEBHOI'O ITIPEJMETA, 1 BO3MOKHOCTbH UCIIOJIb30BAHUS 11O 3TOM TEME
IJIEKTPOHHbBIX (IHIU®POBbIX) OBPA3OBATEJIBHBIX PECYPCOB, ABJIAIOIINXCA
YUEBHO-METOAWYECKUMUW MATEPUAJIAMHA (MYJIbTUMEIUHHBIE
IMPOI'PAMMBI, JIEKTPOHHBIE YYEBHUKHU U 3AJAYHUKHU, DJIEKTPOHHBIE
BUBJIMOTEKHU, BUPTYAJIBHBIE IABOPATOPUU, UT'POBBIE ITPOI'PAMMBI,
KOJUVIEKIINHA IN®POBbLIX OBPA3OBATEJIBHBIX PECYPCOB), UCI10JIb3YEMBIMH
JIJIsI OBYYEHMS 1 BOCIIMTAHUSA PA3JIMUHBIX I'PYIII IOJIb3OBATEJIEN,
INPEACTABJIEHHBIMH B 9JIEKTPOHHOM (HUP®POBOM) BUJE 1 PEAJIN3YIOIIUMHU
JMNJAKTUYECKHUE BO3BMOXHOCTHU UKT, COAEP KAHUE KOTOPBIX
COOTBETCTBYET 3AKOHOJATEJIBCTBY Ob ObPA3OBAHUU

10 KIIACC
Ne KoandecTBo uacoB
B HaumeHoBaHue pa3ie/ioB JyekTpoHHbIe (IU(PPOBLIE)
U TeM NPOrpamMMmbl Bcero KP P o0pa3oBaTe/bHbIE PeCypChl

Pasznea 1. TeopeTuyeckue 0CHOBBI OPraHUYEeCKOH XUMUM

[Ipenmer oprannyeckoit

xuMuH. Teopust CTpoCHHS https://resh.edu.ru/subject/lesson/6149/conspe
1.1 OpraHMYeCKuX 8 1 Cct/170387/
coeauHeHuit A. M.
byrneposa
Hroro mo pazueny 8

Pa3nen 2. YrueBoaopoabt

[IpenenvHble https://resh.edu.ru/subject/lesson/6151/conspe
2.1 YIJIEBOIOPOIBI — aJIKaHBbI, 5 Cct/149992/

IIHUKJIOaJIKaHbI

Henpenenbirbie https:/resh.edu.ru/subject/lesson/2436/main/
2.2 YTIIEBOIOPOIBI: ATKEHBI, 14 1

AJIKaAUMCHBI, aJIKNHBI

https://resh.edu.ru/subject/lesson/4775/conspe

03  Apomarmieckue 8 Ct/150506/
YTJI€BOIOPOABI (apEHBI)
[MpupoaHbIe HCTOYHUKU https://resh.edu.ru/subject/lesson/6148/conspe
2.4 yTIEBOIOPOIOB U UX 4 ct/170460/
nepepaboTka
95 ["ajoreHITpOn3BO IHbIC 4 1 https://acetyl.ru/f/0430.php
' YII€BOJOPOIOB
Hroro no pazneny 35

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

https://resh.edu.ru/subject/lesson/5727/conspe
3.1 Cruptsl. DeHon 11 1  ct/150576/

KapbouunbHbie 21 1 https://interneturok.ru/lesson/chemistry/

3.2 COCIUHEHUS; AJIbAECTUIBI U https://moodle.kstu.ru/



https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/6151/conspect/149992/
https://resh.edu.ru/subject/lesson/6151/conspect/149992/
https://resh.edu.ru/subject/lesson/2436/main/
https://resh.edu.ru/subject/lesson/4775/conspect/150506/
https://resh.edu.ru/subject/lesson/4775/conspect/150506/
https://resh.edu.ru/subject/lesson/6148/conspect/170460/
https://resh.edu.ru/subject/lesson/6148/conspect/170460/
https://acetyl.ru/f/o430.php
https://resh.edu.ru/subject/lesson/5727/conspect/150576/
https://resh.edu.ru/subject/lesson/5727/conspect/150576/
https://interneturok.ru/lesson/chemistry/
https://moodle.kstu.ru/

keToHbl. KapOoHOBBIE
KHUCJIOTHI. CIIOXKHBIE
a¢upsl. Kupbl

https://moodle.kstu.ru/
https://resh.edu.ru/subject/lesson/4776/conspe
ct/150603/
https://interneturok.ru/lesson/chemistry/
https://resh.edu.ru/subject/lesson/2065/main/

3.3 VriaeBoasl

9

Hroro no pazgeny

Pa3znen 4. A30Tc0uepmamne OpPraHu4eCKue COCINHCHUSA

AMUHBI. AMUHOKHUCIIOTHI.

41

https://resh.edu.ru/subject/lesson/4743/conspe

4.1 12 1 2 | ct/150741/
benku -
Hroro no pazueny 12
Paszneua S. BeicokOMOJIeKYJIsIDHBIE COeINHEHUS
51 BbicokOMOJIEKYIIIpHBIE 5 1 https://www.yaklass.ru/p/himija/
' COEIMHEHNS
Uroro no pazneny 6
OBILIEE KOJIMYECTBO 102 4 6
YACOB I10 [TPOT'PAMME
11 KJIACC
Neo KogunuyecTBO 4acoB
o/ HaumenoBanue pa3jaeiio JyeKkTpoHHbIE (HU(PPOBBIE)
I U TeM NMPOrpamMmbl Bcero | KP IIP oOpa3oBaTejbHbIE PeCYpPChI
Paszgea 1. Teoperuueckue 0CHOBbI XUMUM
CrtpoeHue aToma.
Hepuomuieckuid 3akon u https://interneturok.ru/lesson/chemistry/
1.1 [lepronnyeckas cucrema 9
XAMHYECKHUX 3JIEMEHTOB /[.
. MenneneeBa
CTpocHie BellecTBa https://resh.edu.ru/subject/lesson/6149/conspect
12 p rectsa. 11 1 /170387/
MHoroo6pasue BemecTB
https://resh.edu.ru/subject/lesson/4938/conspect
1.3 XUMUYECKUE PeaKINH 19 1 3 | /151106/
Hroro no pazneny 39
Paznea 2. Heopranmueckasi XuMust
https://resh.edu.ru/subject/lesson/5939/conspect
2.1 Hemerausr 31 1 3 /151319/
2.2 Meraiuibl 23 1 2 https://interneturok.ru/lesson/chemistry/
Hroro no pazmeny 54

Pa3zgen 3. XuMus M ';KU3HL



https://moodle.kstu.ru/
https://resh.edu.ru/subject/lesson/4776/conspect/150603/
https://resh.edu.ru/subject/lesson/4776/conspect/150603/
https://interneturok.ru/lesson/chemistry/
https://resh.edu.ru/subject/lesson/2065/main/
https://resh.edu.ru/subject/lesson/4743/conspect/150741/
https://resh.edu.ru/subject/lesson/4743/conspect/150741/
https://www.yaklass.ru/p/himija/
https://interneturok.ru/lesson/chemistry/
https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/4938/conspect/151106/
https://resh.edu.ru/subject/lesson/4938/conspect/151106/
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://interneturok.ru/lesson/chemistry/

MeToanl NO3HAHUSA B

https://studopedia.ru/

3.1 9
XUMHAU. XUMHUS U KU3HDb
Hroro mo pazneny 9
OBLIEE KOJIMYECTBO 102

YACOB 110 ITPOTPAMME



https://studopedia.ru/

