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MNOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1O XWMHUM Ha YpOBHE CpemHero ooOmero o0pa3oBaHUs
pazpabotrana Ha ocHOBe DenmepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «0O06
oOpazoBanuu B Poccuiickoit denepannn», TpeOOBaHUN K pe3yJbTaTaM OCBOSHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CPETHETO OO0IIero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbIXx B DeaepalbHOM  TOCYAapCTBEHHOM
obpazoBarenpHoM ctangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOTO mpeaMera «XuUMHsD B 00pa3oBaTeNbHBIX Opranuzaunusax Poccuiickoi
Qdenepanivy, peaNu3yIOMIUX OCHOBHBIE O0pa3oBaTelIbHbIE MPOTPaMMbl, U
OCHOBHBIX ToJIokeHul «CrpaTeruu pa3BuUTUA BocnuTaHusi B Poccuiickoi
®denepanun Ha niepuo 1o 2025 roga» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1ielt crpareruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHsS 00Y4YalOIIUXCs CPEICTBAMU
ydeOHoro npeamera «Xumus» i 10—-11 kinaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHnentyaibHble nonoxkenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH,
colepKaHus, PE3yJbTaTOB OOy4YeHUss W TPeOOBAHWI K YPOBHIO TOJATOTOBKHU
BBIIMTY CKHUKOB.

XUMHUYECKOE oOpa3oBaHue, oJiy4aemMoe BBIITYCKHUKaMU
o01eo0pa3oBaTebHON  OpraHU3aIliy, SBISETCA HEOTHEMJIEMOM dYacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIONIAM DJTAallOM peajiu3alui  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX LIEHHOCTEH, MPUCYIIHUX
LEJIOCTHON CHCTEME XUMHUYECKOTO o00pa3oBaHus. OJTH I[EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPhI
YeJI0BeKa, a TaKKe DOKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3M0pOBbI0 M TpUPOAHON cpeae. Peanusyercs xumuuyeckoe oOpa3zoBaHue
oOy4Jaronmxcsi Ha ypoOBHE CpeHEro o01ero o0pa3oBaHus CPECTBAMH Y4E€OHOTO
npeaMera «XHUMHS», COJIEpP)KaHHE M TOCTPOCHHE KOTOPOro OMpEeNeNCHbl B
mporpaMmMe M0 XUMHH C YYETOM cCHelUpUKH HAYKH XUMHH, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBI U B MATEPHUAILHOM KU3HU OOIIECTBa, a TaKXKe C YYETOM
oOlmux 1ened W MPUHIMIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHeTo obmiero oopazoBanus B Poccuiickoit denepanun.

XuMHsT KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK HUTPaeT 0coOyk poiib B
COBPEMEHHOW IUBUIIM3AINK, B CO3JaHUU HOBOW 0a3bl MAaTepUaIbHOU KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHUE PALIMOHATBHOTO HAYYHOTO MBIIIICHUS,
B CO3/IaHHE IIEJIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOIIEeM MHPE KaK O CAMHCTBE
MPUPOJBI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BELIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpPa, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU IPUMEHEHUSI.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMM HAYKaMH, XMUMHS CTajla
HEOTHEMIJIEMOI YaCThIO MUPOBOU KYJIBTYpbl, HEOOXOUMBIM YCJIOBHEM YCIEIIHOTO
Tpyda M KU3HU Kaxaoro ujgeHa oOmectBa. CoBpeMEHHas XMMHsS Kak Hayka
CO3MJAaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HalpaBlieHAa HAa peElIeHue
r00agbHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHUSI YEIOBEYECTBA — CBHIPHEBOM,
HHEPreTUUECKOH, MUIIEBOM, IKOJIOITMYECKON 0€30I1aCHOCTH U OXPaHbI 30POBbSL.

B coorBerctBUM ¢ OOIIMMH LEASIMU W IPUHLMIIAMU CPEAHEr0 OOILEro
oOpazoBanus coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YyYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYK0 UM s  BbIpaOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEUIHOIO BKJIIOYEHUS B JKU3Hb COLUYyMa, IPOAOJDKCHUS
o0pa30BaHMsI B pa3IUYHBIX 00JACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CocraBnsomuMHA  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmiass M HEOpraHUYecKass XUMUSA», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHMsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMA
3HAHWM 10 HEOPTaHWYECKOW XMUMUU (C BKIIOUECHWEM 3HAHUUN U3 O0IIel XUMUN) U
OpraHn4yeckon xumuu. POpMUpPOBaHUE NAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa 00ecneuyMBaeT BO3MOXHOCTb PACCMOTPEHMsSI BCEro MHOrooOpaszust
BEIIECTB Ha OCHOBE OOIINX NOHATUMN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa copepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XUMHs» cPOpMHUpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOI'O IIOJXOJa K M3yYeHHI0 ydeOHOro marepuaja U OO0YyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeAeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYeCKOW XWMHUHU BELIECTBA
paccMaTpHUBAOTCS HAa YPOBHE KIIACCUYECKOW TEOPUM CTPOECHUS OPraHUYECKUX
COCIMHEHHM, a TakKe Ha YPOBHE CTCPEOXMMHYECKHX M  DJIEKTPOHHBIX
OpeICTaBIeHUH O cTpoeHuu BemiecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOIOTMYECKU
AKTUBHBIX COEOUMHEHMH. B Kypce OpraHnyecKou XUMHM IIOIY4YarOT pa3BUTHE
c(OpMUPOBAaHHbIE HA YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHusl MEpBOHAYATIbHBIC
NPEICTABICHNS O XUMUYECKOUN CBSI3U, KIACCU(PUKAIIMOHHBIX IPU3HAKAX BEILECTB,
3aBHCHMOCTH CBOMCTB BELIECTB OT UX CTPOCHHMSI, O XUMHUECKON PEAKIINM.

[lon HOBBIM yrjaoM 3peHHs B mpeaMmeTe «XuMmus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOIO 00IIEero o0pa3oBaHus
TEOPEeTUYECKUM Marepual M (AKTOJIOTMYECKHE CBEIEHUS O BEIIECTBAX W
XUMHYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHS» OOyYaroIUMCs TPEAOCTaBISIETCSI BO3MOXKHOCTH OCO3HATh 3HAUYECHUE
[EPUOINYECKOT0 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTMUYECKUX IO3ULIUH,



riy0’e TOHSATh MCTOPUYECKOE HW3MEHEHHWE (YHKIHMA 3TOro 3akoHa — OT
00o011aromei 10 00bSICHSAIONICH U TPOTHOZUPYIOICH.

Enunas cucreMa 3HaHMM O Ba)KHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX W MPUMEHEHHH, a TAK)KE€ O XUMHUYECKHX PEaKIUsiX, UX CYIIHOCTH H
3aKOHOMEpPHOCTSX IpOoTeKaHusi nomnosiHAercss B Kypcax 10 um 11 xmaccoB
AJIIEMEHTAMHU COJACPXaHMsI, HMEIOUMMH KYJIbTYPOJOTUYECKUI U MPUKIATHON
XapakTep. OTH 3HAaHUSA CIHOCOOCTBYIOT NOHHMMAHHUIO B3aMMOCBA3M XUMHUH C
ApPYTHUMU HayKaMH, PACKpbIBAIOT €€ pojb B IO3HABATEIbHOW W MPAKTUUYECKOU
JESITeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHMIO YBAXEHHS K MPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHH, TOMOTAIOT
BBIIYCKHUKY OpPUEHTHPOBATbCS B OOILECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0OiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATH HMH(OPMALUIO U
OPUMEHATh €€ JUIsl TONOJHEHWS 3HAHWM, pEelIeHUS WHTEJUICKTYalbHbIX U
AKCIIEPUMEHTAJIbHBIX MCCIEA0BATENbCKUX 3a/1a4. B 1enom conepikanue yueOHOro
npeaMera  «XUMHS»  JAHHOTO  YPOBHSI  M3Y4YE€HMs  OPUEHTHUPOBAHO  Ha
dbopMupoBaHrue y OOYyYarOIMIMXCS MHUPOBO33PEHUYECKON OCHOBBI JJISi TOHUMAaHUS
¢bunocockux uaen, TakuX Kak: MaTepualbHOE €IMHCTBO HEOPraHHMYECKOro Hu
OpPraHUYECKOT0 MHpa, OOYCIIOBICHHOCTb CBOMCTB BEIIECTB MX COCTaBOM U
CTPOEHHMEM, II03HABAEMOCTb NPHUPOJHBIX SBICHUM IyTEM OKCIEPUMEHTA U
pellieHus TMPOTUBOPEYMH MEXAy HOBBIMU (akTaMM UM TEOPETHUYECKUMHU
MPEINOCHUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUU 3KOJOTHYECKHUX Mpodiem, a
TaKKe NpodIeM cOepeReHUsI IHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOIMH U MaTepUaoB.

B mmane pemieHuss 3amad  BOCHHUTAHMSA, PAa3BUTHS M COIHAIM3ALNU
oOydaroluxcss MNPUHATHIE MPOTPaMMON IO XMMHU TOAXOABI K OIpPEIEICHHIO
COJEpKaHUsl M TOCTPOCHHUs MpeAMETa NPeIyCMAaTPUBAIOT  (OPMUPOBAHUE
YHUBEpPCAJIbHBIX Y4E€OHBIX JEWCTBUH, HMEIOIIMUX 0a30Bo€ 3HA4YEHUE IS
pa3IMuYHBIX BHJIOB JCSATEIBHOCTH: pEUIeHHs mpodsieM, MOWCKa, aHalu3a Hu
00paboTku nHPOpMaIIUU, HEOOXOAUMBIX JIJIS1 TPUOOPETEHUS OMbITa MPAKTUYECKOM
U HUCCIIEIOBATENIbCKOM JEATENbHOCTH, 3aHUMAIOUIEN Ba)XXHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenopaBaHMs XMMHU Kak Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TAK ¥ Ha YPOBHE CPEINHETO OOIIEro 00pa3oBaHus, IIPU ONPEICTICHUN
COJIEP/KATENIbHON XapaKTEPUCTUKU IIeJIed HM3yYeHUs NpPEeIMETa HaIpaBICHUEM
IEPBOCTENIEHHONM 3HAYMMOCTU TPAAULMOHHO IMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HayKd Kak 0OJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JESITEeIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIOHEHTOB MHPOBOU KyibTyphl. C
METOJUYECKOW TOYKM 3pPEHHUsS] TaKOW MOJXOJ K OIpENeTCHUIO LeJed H3ydeHUus
peaMeTa SIBJISETCS BIIOJIHE ONPABIaHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHUs IVIABHBIMHM LEJSIMU W3Y4YEHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBIsIOTCS:

e (opMHpOBaHME CHCTEMbl XMMHMYECKHX 3HAHUH KaK  BakHeien
COCTaBJIAIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIIOYEBble MOHATHUS, (PyHIaMEeHTaIbHbIe 3aKOHBI U TEOPUHU XHMHHU,
OCBOCHME SI3bIKa HAyKH, YCBOCHHME M IOHUMAHUE CYIIHOCTH JOCTYIIHBIX
00001IEHNIT MUPOBO33PEHUYECKOI0 XapaKTepa, O3HAKOMJIEHHE C HUCTOpUEH
UX Pa3BUTHUS U CTAaHOBJICHHUS,

e (opMHUpOBaHME U PA3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AX MO3HAHUS
BEUIECTB M XUMHYECKHX peakuui, HEOOXOMUMBIX [UIsl HPUOOpETEHUs
YMEHUH OpUEHTUPOBATBCA B MHUPE BEIIECTB M XUMHUYECKUX SIBICHU,
UMEIOIHX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CIOCOOOB NIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM
U OOBSCHEHHMEM XHMMMUYECKOTO OHKCIIEPUMEHTa, COOJIIOJEHUEM IPaBUI
0e301acHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, conepxaTenbHas XapaKTepUCTHKA LeJIed U 3a1a4 U3y4YeHUs
IIpeJAMETa B MPOrpaMMe M0 XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMM IIPUOPUTETAMHU B CUCTEME CpeaHero oduiero oopasobanus. CeronHs B
OpPENoJaBaHUM XUMUM B OonbllIed CTENEHH OTAAETCA  MPEANoYTEHUE
MIPAKTUYECKOM KOMIIOHEHTE COJAEp)KaHHUs OOYy4YEHHUs, OpPUEHTUPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHON OpraHU3aliy, BIAICIOIIETO HE
HaOOpoM 3HaHUM, a (YHKIMOHAJIBHOW TI'PAaMOTHOCTBIO, TO €CTh CIOCOO0aMHU U
YMEHUSAMHU aKTUBHOI'O IOJy4YECHMs 3HAHUM U NPUMEHEHUS UX B PEAIbHON JKU3HU
JUISL pEIEHUS] TPAKTUYECKUX 3aa4.

B cBf3M ¢ 3TUM Mpu U3y4yeHUM MpeaMeTa «XUMHUS» JOMHHHUPYIOLIEE
3Ha4YeHHUE NMPUOOPETAIOT TAKUE LENH U 3a]]a4H, KaK:

ajanranus o0y4arolmMxcsl K yCJIOBUSIM JMHAMUYHO pPa3BHBAIOIIETOCS MUPA,
dbopMUpOBaHHE  WHTEIJIEKTYyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMmo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHIATHIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX »KU3HECHHBIX CUTYallUsX, CBA3AHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

dbopMupoBaHue 'y OOy4yaromUXCs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), HMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE [UIS Pa3IUYHbIX BHJOB
JESITEIbHOCTU: pEeUIeHUs Mpo0ieM, MOUCKa, aHaiau3a U o0paboTku MHpoOpManuy,
HEOOXOAUMBIX JJIi TNPUOOPETEHUS OIBbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B I[IO3HAHMM XHMHHM, a TaKXe i1 OLEHKHM C MO3ULUN
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB M XUMHYECKHX
IIPOLIECCOB HA OPraHU3M Y€JI0BEKa U IPUPOAHYIO CpELy;



pa3BUTHE IMO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPYECKHX
CTIOCOOHOCTEH 00yUaIONINXCs: CIIOCOOHOCTH CaMOCTOSTEIBHO TPHOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSMHU, UCIIOJIH30BATh
COBpEeMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTUH IS TIOWCKA U aHalu3a yu4eOHOW U
HAyYHO-TIOMYJISIPHOM HH(POPMAITUK XUMUIECKOTO COIePKaHUS;

dbopMUpOBaHKE U Pa3BUTHE Y 00YJAIOIINXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOI0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOAWMBI, B YAaCTHOCTH, TpPU IIAHUPOBAHWHM W TPOBEACHUH XUMUYECKOTO
DKCIIEPUMEHTA;

BOCIIUTaHWE Y OOyYarommxcs YOSKIEHHOCTH B T'YMaHHCTHYECKOU
HAMpaBIEHHOCTH XUMHH, €€ BaXXHOW pPOJNIM B PEIICHWH TIO0AIBHBIX MpoOIeM
PaIMOHAIBHOTO MPUPOIOTIONIE30BaHUS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs TPHUPOAHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIICHUSI K TPUPOJIE W CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCTIOJIb30BAHUS TOJNYYCHHBIX 3HAHWHA JJIs TPHUHITHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yuebHoM mmaHe cpemHero oOImero oOpa3oBaHUS MpPEeaMET «XUMUS)
6a30BOT0 YpOBHS BXOJAWT B COCTaB MpeaMeTHOW obnacTn «EcTecTBeHHO-HAyYHbIE
PEIMETHD.

OO6miee Ynco 9acoB, OTBEAEHHBIX JIJIS1 U3YUCHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpenHero obmiero obpazoBanus, cocrtaisger 68 yacos: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 gac B Hefeno).



COIAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKAS XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnYecKOi XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHUE B
MOJIYyYEHUH HOBBIX BEIIECTB U MaTepuayioB. Teopus CTPOEHHUS OPraHUuYECKHUX
coequHeHuit A. M. bytiepoBa, e€ ocHOBHBIE TTosI0KeHHS. CTpyKTYpHBIE (HOPMYJIIBI
OpraHMYeCKUX BellecTB. [oMonorus, wu3zoMepus. XuUMHAYECKas CBSI3b B
OpraHUYECKUX COCIMHEHUSAX — OJITMHAPHBIC U KPATHBIC CBSI3HU.

[IpencraBienne o kiaccupuKalu OpraHUYecKuX BemlecTB. HomeHkmarypa
OpraHUYeCKUX COEJIMHEHUW (CHCTEMaThyecKas) M TPUBHAJIbHBIE Ha3BaHUS
BAXKHEWIINX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBPAIICHUN:
O3HaKOMJIEHHE C oOpa3laMH OpPraHMYECKHUX BEUIECTB M MaTepualaMH Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpraHUYEeCKUX BELIECTB, HAOMIOACHUE U
OMMUCaHNE AEMOHCTPALMOHHBIX ONBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BELIECTB
IIPY HarpeBaHuu (IU1aBJICHUE, OOYTIIMBAHUE U TOPEHHE).

Yraesogopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psi. MeraH u sTtaH —
OpOCTEUIINE MPEICTABUTENN AQJIKaHOB: (PU3MYECKHE U XHUMHUYECKHUE CBOMICTBA
(peakuuu 3aMelIeHUs] U TOPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOIy4YEHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAl. DTUJIIEH U MPOMWIEH —
NpOCTEUIINE MPEJCTABUTENN AQJIKEHOB: (PU3MYECKHME U XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUJpaTaAllUd, OKHUCICHUS U
MOJIMMEPU3AINH ), TOJYYEHUE U TPUMEHECHHUE.

Ankanauensl: OyTtagueH-1,3 u metunOyranuen-1,3: crpoeHue, BaKHEUIINE
XUMUYECKUE CBOWCTBa (peakuusi noiaumepusanuu). [lomyyeHue CHUHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psil. ALleTUIICH
— MPOCTEHIIMIA TpenCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHUE, (U3UYECKUE WU
XUMUYECKHE CBOMCTBA (peaklMH THMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIUH,
TOPEHHSI ), TOJyYCHUE U TPUMEHEHHUE.

Apensl. benzon: cocta, cTpoenue, ¢uznUeCKHe M XUMHYECKHE CBOICTBa
(peakiuu rajoreHMpOBaHMUSI U HUTPOBAHUS), MOJYyYEHUE U MpUMEHEeHHe. Tonyon:
cocmas, cmpoenue, (usuyeckue U  Xumuyeckue ceolcmea  (peaxyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NoOdyYeHue u npumereHue. TOKCUUHOCTH



apeHoB. ['eHeTMueckas CBsSI3b MEXIYy YIVIEBOJOPOJAMH, NPHHAMIEKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

IIpupoaHbple MCTOYHUKM YIJIEBOAOPOAOB. IIpupoaHblii ra3 M IOMYyTHBIE
HepTsaHble Ta3bl. HegTh n e€ mpoucxoxnenue. Crnocodbl mepepaboTku HedTu:
MIEPETOHKA, KPEKUHI (TEPMUYECKHUN, KaTAIATHYECKHi), mnupoau3. I[IpomyKrsl
nepepaboTKu HE(PTH, UX IPUMEHEHHE B IIPOMBIIIJIEHHOCTH U B ObITY. KameHHbIi
yroJib U IPOAYKTHI €ro nepepaboTKu.

OKCHEpPUMEHTAIBHBIE METOJbl M3Y4YEHHUsl BEIIECTB M WX MPEBpaIICHUIL:
O3HaKOMJIEHHE C oOpa3laMu IUIaCTMAcC, KayuyyKOB U PE3UHBI, KOJUIEKLIUU
«Hedpte» u  «Yromp», MOJIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BO/IHBIX, [TPOBEICHUE NPAKTUYECKON paboThl: MOJyYEHHUE STHIICHA
Y U3y4YEHHE €T0 CBOUCTB.

Pacuérnsle 3anaun.

Bbluncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIECTBA WIM IPOAYKTa PEaKkIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB HJIK MIPOAYKTOB PEAKIIIH).

Kucnopoacoaepxamme opranuieckue coeJUHEHUS

IIpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON M 3TaHOJ: CTPOEHHUE,
¢uznyeckue M XHUMHUYECKME CBOMCTBA (PEakUUM C aKTUBHBIMU MeETallaMH,
raJIOr€HOBOJIOPOJAAMH, TOpPEHUE), NpUMEHEHUE. BoaopoaHble CBS3HM MEXIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJa U 3TaHOJIa HA OPraHU3M YEJIOBEKA.

MHoroatoMHble  CHOUPTBL. OTWICHIJIMKOIbL W  TJIMLEPUH: CTPOCHHUE,
¢uznyeckne W XMMHMYECKHE CBOMCTBA (B3aMMOJAEWCTBHE CO ILEIOYHBIMU
METaJlIaMH, KaueCTBEHHAasl peakuus Ha MHOIOaTOMHbIE cIUpTHI). JleiicTBuE Ha
opraHusM yesnoBeka. [[pumeHenue rauuepuHa U 3TUIIEHTJIUKOJIA.

@deHon: CTPOEHHE MOJIEKYJbl, (U3NYECKUE M XUMUYECKHE CBOWCTBA.
Toxcuunocth penoina. [Ipumenenue penona.

Anpneruapl u kemowuwvl. DopMampaeruy, aneTAIBAECTHI:  CTPOCHUE,
busznyeckue U XMMHUYECKHE CBOMCTBA (peaklUuu OKHUCICHHUS W BOCCTaHOBJIICHUS,
Ka4eCTBEHHbIE PEAKIIMN), OJIYyUYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE IIpelebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KHCIIOTBI: CTpO€HHE, (pU3MUecKue W XMMUYECKHE CBOWMCTBA (CBOMCTBA,
oOmue Uil Kjacca KUCIOT, Peakius 3TepupuKalnm), MoTydeHe U MpUMEHEHNUE.
CreapuHOBasi U OJEMHOBAs KUCJIOThHI KaK MPEJCTABUTENN BBICIINX KapOOHOBBIX
KUCJIOT. MbUIa KaKk COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIEE IEUCTBHUE.

Cnoxuple 3(puUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KuciaoT. [‘maponus
cnoxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xupos. buonorunueckas
POJIb KUPOB.




VYrneBogel:  cocTtaB, KiacCHpUKAIMS ~ yriAeBOAOB  (MOHO-, JH- U
noJsivcaxapuibl). ['Troko3a — mMpocTelinnii MOHOCaxapu: 0OCOOCHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3NYECKHME W XUMHUYECKHE CBOWCTBA (B3aMMOJIEUCTBHE C
runpokcunomM meau(ll), okuciaenne ammuadHbM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXACHUE B TMPUPOAE, NMPUMEHEHHE,
ouonorunyeckas poisib. @otocunres. OpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnono3a kak npupojHbie nonuMepbl. CTpoeHue kpaxmana u
HEeUTroNIo3bl.  PU3MYECKME W XHMMHYECKHE CBOMCTBAa Kpaxmayia (THAPOJIH3,
KAueCTBEHHAs pEaKLUs C HOJIOM).

OKCHepUMEHTAIbHbIE METOJbl M3y4YeHHUsS BEIIEeCTB W HUX MpEeBpalleHUil:
npoBeJieHue, HaOJIOIEHUE W ONHMCAHHE JEMOHCTPALIMOHHBIX OMBITOB: TOPEHUE
CIOUPTOB, KaUE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKUCJIEHUE ATaHOJA
okcusioM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJIECHCTBHE TJIUIEPUHA C
ruapokcugom menu(Il)), anpaernnos (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcumom wmenu(Il), B3aumoneicTBHE Kpaxmana C HOJIOM),
MPOBEJCHUE MPAKTUUECKOM pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnsle 3anaun.

Bbluucnenuss 1o ypaBHEHHMIO XMMHUYECKOW peakiuu (Mmacchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIEeCTBA WJIM MPOJYKTa PEaKIMKU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB HJIK MIPOAYKTOB PEAKIIIH).

A3oTcoaepkanme opraHM4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak amM(pOTepHble OpraHnyeckue coeAuHeHus. duzndeckue
U XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpUMeEpe TiuiuHa). buonoruueckoe
3Ha4YE€HWE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJIIpHBIE coeauHeHus. IlepBuuHas,
BTOpUYHAS M TPETHYHAsl CTPYKTypa OeiaKkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHbIE pEAKIINK HA OEJIKU.

OKCHEpUMEHTAIBHBIE METOJbl M3Y4YEHHsl BEIIECTB M WX MPEBpaIICHUIL:
HAOJIO/IEHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OEIKOB MpU
HarpeBaHUM, IBETHbIE PEAKIIUU OEJIKOB.

BbicokoMouiekyJIsIpHbIE COeTMHEHUSI

OCHOBHBIE MOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOJABl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
NOJIMMEPHU3ALIMS U TOJTUKOHACHCAIHS.

OKCHEpPUMEHTAIBHBIE METOJbl M3Y4YEHHsSl BEIIECTB M WX MPEBpAIICHUIL:
O3HAaKOMJIEHHE ¢ 00pa3liaMH MPUPOJIHBIX U HCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.



Peanmsanpst MeXIpeIMETHBIX CBA3EU MPU U3YYECHUH OPTaHMYECKON XMMHU B
10 kyacce OCYLIECTBIISIETCA YEpPE3 MCIIOJIB30BAHME KaK OOIIMX €CTECTBEHHO-
HAY4YHBIX MOHATHW, TaK W TOHSITHUM, SIBJSIOIIUXCS CUCTEMHBIMHU JJII OTACIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT O LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE TIOHATHA: SIBICHUE, HAYYHBIA (aKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIaccu(uKauus, NepuoJuIHOCTb, HAONIO/IEHNE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETIUPOBAHMUE.

®usuka: Marepus, DJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUd YypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHO€ COCTOSHHE
BEIIECTBA, (PU3NUECKNE BEIUUNHBI U €JUHULIBI UX U3MEPEHMUSL.

buonorus: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpPraHU3ME,
dboTtocuHTe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€lKH, YTIEBOIBI, >KUPHI,
bepMeHThI).

I'eorpa¢usi: MuUHEpanbl, TOPHBIE MOPO/bI, NOJE3HbIE UCKONAEMbIE, TOILJIUBO,
pecypchl.

TexHoJIorusA: NUIIEBBIE MPOAYKTHI, OCHOBBI PALMOHAJIBLHOIO IIUTAHW,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MPEenapaThl, MATEPUAJIBI U3
UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 31eMeHT. AToMm. Snpo artoma, H30TONbBI. JIEKTPOHHAs
000J10uKa. DHEpPreTuyecKrue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeesieHusl 3JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TIEPHOIOB. IICKTPOHHASI KOH(PUTYPAIUs ATOMOB.

[Teprnonnueckuit 3axkoH u [leprnonnueckas cucremMa XUMUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b NepUOANYECKOTO 3aKkoHA U [lepuoamyeckoil cuctemsbl
xumuueckux anemeHTtoB . M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYMIIaM U TEPHOJIAM.
3Ha4YeHUE NEPUOANYECKOTO 3aKOHA B PA3BUTHU HAYKHU.

Crpoenne BemecTBa. XuUMHYECKas CBsI3b. BHABI XUMHUYECKOW CBS3H
(koBaJIeCHTHAsi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHMs KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIMA U JIOHOPHO-
akuentopHsiii). Bomoponanas cBs3b. BaneHTHOCTh. DNEKTPOOTPHULATEIHHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJSApPHOTO ¥ HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKH.

[Tonstne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10Jis BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCIMHEHMH. Homenknatypa
HEOPraHUYECKUX BeleCcTB. ['eHeTHdeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHALIEKAINMX K PA3JIMYHBIM KJIaCCaM.

Xumudeckass — peaknusa.  Kimaccupukamuss XUMHYECKHX — pEaKIuil B
HEOPraHUYECKOW M OpPraHWYEeCKOW XMMHMHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPAILCHUS SHEPTUU TP XUMUYECKUX PEAKIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMbIe
peakunu. XuUMHYECKOe paBHOBecue. DakTOppl, BIUAKOIMIKNE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTuueckas auccounanus. CubHbIE U caadbie 351eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIJIASl, HEUTPAJIbHAs, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

ODKCNIEPUMEHTAIbHbIC METO/Ibl M3YUYE€HHUS BEIIECTB WU HX NPEBPAILCHUN:
neMoHcTpanusa Taonui] «I[lepuoauyeckas cucrema xuMuueckux sneMmentos 1. U.
MenpneneeBa», u3ydeHHE MOJEICH KPUCTAUIMYECKUX PEMIETOK, HAOIIOJeHNE U
OTHCAaHKE JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCUIA
BOJIOPO/ia B MPUCYTCTBUM KaTAJIM3aTOPA, ONPEACICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHHBEPCAIBHOTO HWHIWKATOpa, pEeaKIud HOHHOIO0 OOMEHa),
MIPOBEICHUE TIPAKTUIECKON paboThl «BiusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIIum».

Pacuérurle 3a1aun.

Pacuétei 1O ypaBHEHMSM XMMHUYECKUX pEAKUUM, B TOM 4YHUCIIE
TEPMOXHMHUYECKHAE PACUETHI, PACUEThl C HCIIOJB30BAHUEM IIOHATUS «MACCOBAs
JIOJISI BEIIECTBAY.

Heoprannueckasi xumus

Hemerannel. Ilosmoxxenne HemetaiuioB B Ilepuoauyeckor  cucreme
xumudeckux snemeHToB JI. Y. MennmeneeBa m 0COOCHHOCTH CTPOSHHUS aTOMOB.
®du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINMS HEMETANIOB (HA IpuMepe
KHUCJIOpOJIa, cephl, pocdopa u yriaepoa).

XHUMHUYECKHE CBOWMCTBA BAKHEWIIMX HEMETAUIOB (TaJIOT€HOB, CEphl, a30Ta,
dbochopa, yrmepoma U KpeMHHS) W WX  COCIWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAUTUX KUCIOT, BOAOPOIHBIX COSTUHEHMUI).

[IpyuMeHeHnEe BaXKHENIIINX HEMETAJIOB U UX COCAUHEHUM.



Merannel. 1lonoxenne meramnos B [lepruonnueckon cucreMe XMMHUYECKUX
sanemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MetayuioB. O6mme gusnyeckue cBorcTBa MeTauioB. CIulaBbl METAJIIOB.
DNEKTPOXUMHUYECKHUI psAJT HAITPSHKEHUI METAILIOB.

XUMUYECKHE CBOMCTBA BAXKHEWIIMX META/IOB (HATpPUM, Kaluil, KaJlbIuH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue cnocoObl MoiayyeHuss MeTauioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX MPEBpAIICHUNA:
U3ydeHue KoJUIeKIMH «MeTamibl U CIiaBbl», 00pa3llOB HEMETAIIOB, pPElICHUE
AKCIIEPUMEHTAJIBLHBIX 3a7a4, HaOJI0JIEHHEe M ONHCAHHE JAEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMH
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJUIOB).

Pacuérurle 3amaun.

Pacuérel macchl BemiecTBa WM 00ObEMA ra3oB MO HM3BECTHOMY KOJIHMYECTBY
BEIIECTBa, Macce WM O0BEMY OFHOTO M3 YYAaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00BEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OHO
U3 BEIIECTB UMEET NPUMECH.

XuMHUSA U KU3Hb

Ponp xumum B 00€CTiEUeHMH SKOJOTUYECKOW, YHEPTETUYECKON W TMHIIEBON
0e30macHOCTH, Pa3BUTHH MeAWIUHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHLUIAX [POMBIILIEHHOTO
MOJy4YEHUS BaXKHENIINX BEIIECTB.

UenoBek B MHpPE BEUIECTB M MAaTEpPUANIOB: BAaXXHEUIIUME CTPOUTEIIBHBIE
MaTepuasbl, KOHCTPYKUIHOHHBIE MAaTE€pHUAIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl Uil dJEKTPOHHUKH, HAHOMAaTEpHasbl, OPraHWYECKUE U MHUHEPAIIbHbBIC
yaoOpeHus.

XuMHST W 3J0pOBBE YEIIOBEKA: MNPaBWJIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia O€30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B [IOBCETHEBHOM KU3HM.

MexnpeaMeTHbIe CBS3H.

Peanuzamusi  MeXmpeIMETHBIX  CBsi3ed NpuU  HM3YyYEeHUH OOwmed
HEOpraHn4eckor xuMuu B 11 kacce ocylmecTBIIETCS YEPE3 MCIOJb30BAHUE KaK
OOlIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TakK U TMOHATUN, SIBISIOLIUXCS
CHUCTEMHBIMU JIJISI OTAEJBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSATHS: HAy4YHBINH (PakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(pUKALMS, TEePUOJAUYHOCTh, HAOIIOICHHE,
AKCHEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



dwusuka: MaTepus, YHEPTHs, Macca, aToM, JICKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PAJHMOAKTUBHOCTh, MOJICKYJIa, SHEPreTHUECKUI YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEUICCTBA, (PU3MYCCKUE BEIMYMHBI M CITUHHIIBI UX
WU3MEpEHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, J3KocHCTeMma, Owocdepa, Makpo- W
MHKPO3JIEMEHTBI, BUTAMHHBI, 0OOMEH BEILIECTB B OpPraHU3Me.

['eorpadus: MuHEpasbl, TOPHBIC TOPObI, TOJE3HBIC NCKOMAEMbIC, TOILTURO,
PECYpCHL.

TexHoJIOTHS: XUMUYECKasi MPOMBIILICHHOCTh, METAJLTyprHsi, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUaJIOB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, IMHUIIEBAs
IPOMBIIIJICHHOCTh,  (hapMalleBTHUECKass  MPOMBIILICHHOCTh,  MPOM3BOJICTBO
KOCMETHYECKHX IPerapaToB, IMPOW3BOJCTBO KOHCTPYKIIMOHHBIX MaTepUasIoOB,
AJICKTPOHHASI TPOMBIIIICHHOCTh, HAHOTEXHOJIOT HH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHET'O OBIIEI'O ObPA30OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYaromMMHUCSL TMPOTPAMM CpPEIHEro OOIIero o0pa3oBaHUs (JUYHOCTHBIM,
METANpEeAMETHBIM U nIpeaMeTHbIM). HayuHo-meToauueckoll OCHOBOM ISt
pa3paboTKu IIaHUPYEMBIX PE3YJIbTATOB OCBOEHHUS IPOrpaMM CPEAHEro OOIIEro
o0pa30BaHUsl SIBISAETCA CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B COOTBETCTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS IpeaMeTa «XHMHS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEIECHBI CIEIYIOIINE COCTABIISAIOLIUE:

OCO3HAaHWE OOYYAIOIMIMMUCS POCCUUCKOW TPAKIAHCKOW HWISHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOONPEIEIEHUIO;

HaJINYMe MOTUBALUHU K O0yUYEHUIO;

LIEJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JTMYHOCTH HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaauIuil 6a30BOM HAYKH XUMUMH;

TOTOBHOCTh U CIOCOOHOCTH OOYyYaroluXcsi PYyKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKaMH, MPUCYLIMMH LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHusl;

HAJIMYUE MPABOCO3HAHMSI SKOJIOTHUYECKON KyJIbTYypbl U CIOCOOHOCTH CTaBHUTh
LEIN U CTPOUTH )KU3HEHHBIE IJIAHBI.

JINYHOCTHBIE pE3yNbTaThl OCBOCHMS IpeaMeTa «XHMHsS» JOCTUTaloTCsS B
€IMHCTBE Y4YEOHON W BOCHUTATEIBHOM MEATEIbHOCTH B COOTBETCTBUM C
I'YMAHUCTHYECKUMH, COUUOKYJIbTYPHBIMH, T1yXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMU
U HJeaNaMH POCCHICKOT0 TPa)KTaHCKOTO OOIIECTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMM W TpaBWIAMM  TOBEJEHUS, CHOCOOCTBYIOLIMMHU  IIpoLeccam
CaMOIIO3HAHUS, CaMOPa3BUTUS W HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTH
00yJaroIIIXCS.

JIM4HOCTHBIE pe3yJbTaThbl OCBOEHHSA MpeaMeTa «XUMHUS»  OTPaXKaroT
Cc()OPMUPOBAHHOCTh ONBITA IIO3HABATEJIILHONM M MPAKTUUYECKOW JAESITEeIbHOCTU
oOyJaroluxcs Mo pean3aluy MIPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOr0 BOCIIUTAHUSA:

OCO3HaHUS 00YyYaroIMMHUCA CBOUX KOHCTUTYLMOHHBIX IPaB U 00SI3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPABONOPSIKY;

MIPEACTABICHUS] O COLMAIBHBIX HOPMax M MPaBHIAX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JAESATENBHOCTH NPH CO3JaHUU
y4€OHBIX NPOEKTOB, PEIICHUN Y4YEOHBIX M MO3HABATEJBHBIX 3a7ay, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMaTh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIUTAHUSA:

LHEHHOCTHOI'O OTHOLICHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJIECIHUIO
OTE€YECTBEHHON XUMUM;

yBaXEHHUS K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMUS TOTO, YTO JOCTH)KCHMSI HAyKH €CTb pPe3yJIbTaT
JUINTENbHBIX ~ HAOJIIOIEHUHM, KpPONOTIMBBIX OKCIEPUMEHTAIbHBIX  IOMCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeca M MO3HABaTEJIbHBIX MOTHUBOB B IOJYYEHUH U MOCIEIYIOLIEM
aHaJin3e MHQOpMAIMKU O MEPEIOBbIX JTOCTHKEHUSAX COBPEMEHHON OTE€UECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSIMU,
U IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M MOCTYNKH CBOMX TOBApHILEH C
NO3ULMNA HPaBCTBEHHBIX WM IPAaBOBBIX HOPM M OCO3HAHUE ITOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHMA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEH 370poBOro M 0Oe30macHOro olpasza IKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILEHHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOMIOICHUA TpaBWJI O€30MacHOr0 OOpalleHus ¢ BEHIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

[NOHMMAaHUS LEHHOCTH MPAaBWI HHIMBHAYaJIbHOTO M  KOJUIEKTHBHOIO
0€30MMacHOro MOBEJAEHUS B CUTYaLUsIX, YyTPOKAIOLINX 3J0POBBIO U )KU3HU JIFOJEH;

OCO3HAHMS MOCIEACTBUNA M HENPUATHS BPEAHBIX MNPUBBIYEK (YHOTPEOJICHHUS
AJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

5) TpyaA0BOr0 BOCIMTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIEN0BATEIbCKON
NEeSTENHHOCTA, OOINECTBEHHO IIOJIE3HOM, TBOPYECKOW W  JAPYrHMX BHAAX
NESTENbHOCTH;

YCTAHOBKM HAa AaKTUBHOE YYacTUE B PEIICHHMM IPAKTUYECKUX 3aaad
COLIMaJIbHON HAaNPaBJIEHHOCTH (B paMKaxX CBOEr0 KJIacca, IIKOJIbl);



MHTEpeca K MPaKTHUECKOMY U3YUYEHHIO MPOPECCHil pa3IudHOro pojaa, B TOM
YKCJIe HA OCHOBE MPUMEHEHHMSI MPEIMETHBIX 3HAHUI 10 XUMUMU;

YBaXEHUS K TPYIY, JIIOAAM TPYAa U pe3ysibTaTaM TPYAOBOU JEATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJbHON TpPaeKTOpUU
oOpasoBanus, Oyaymied Mpodeccuu W peanu3anud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEM 00I1IeCTBa;

6) 3K0J1I0rH4eCKOro BOCIIUTAHUSA:

HKOJIOTUYECKU IIEJIECOO0OPA3HOTO OTHOILIEHUS K MPHUPOJAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUSl TJOOATLHOIO XapakTepa SKOJOTUYECKUX NpOoOJIeM, BIUSHUS
SKOHOMHYECKUX MPOLECCOB HA COCTOSTHUE PUPOAHON U COLUAIBHON CPEMBL;

OCO3HaHUS HEOOXOAMMOCTH HCHOJB30BAaHUS JIOCTIDKEHUN XUMHH IS
pELIeHHs] BOIPOCOB PAIIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEMPUATHS  JIEWCTBHUM, NPUHOCAIIMX BpEJ OKpYKArOIIeH
NPUPOJIHOM cpefie, YMEHHUs] MPOTHO3MPOBATH HEOIArONPHUSATHBIE SKOJIOTHYECKHE
MOCJIE/ICTBHSI PEANTPUHUMAEMBIX JEHCTBUN U IPEAOTBpALIaTh UX;

HAJIMYUS PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHHS], SKOJIOTUYECKON KYJIbTYPHI,
OTbITa NeATEIbHOCTH HKOJIOTUYECKOM HaIpaBJIECHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABAaTEJIbHOW, KOMMYHMKATHBHOM M COLHAJIBHOU
NPAaKTUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xemohoouu;

7) IEeHHOCTH HAYYHOT 0 MO3HAHMA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKU;

NOHMMaHUSl CHeUUPUKA XUMUU KaK HayKd, OCO3HaHUS €€ poJid B
(bOpMHUPOBAHUU PALMOHATIBHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUU IEJIOCTHOTO
Mpe/CTaBICHUs 00 OKPYXKAIOUIEM MHUpPE KaK O €IUHCTBE MPHUPOJbI U YENOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH MpoOJeM COXpaHEHHUs
OPUPOJHOTO PABHOBECHUS,

yOeXKIEHHOCTM B 0COOOM 3HAYMMOCTH XHMMHUHU JJii  COBPEMEHHOM
UMBUJIM3AIMU: B €€ T'yMaHUCTUYECKOM HAIMpPaBIEHHOCTH M Ba)XXHOW pOIM B
CO3/1aHMU HOBOM 0a3bl MaTepUaNbHON KyJIbTYphI, PEIICHUH IIOOATBHBIX TpoOiIeM
YCTOMYMBOTO Pa3BUTHs YEJIOBEUECTBA — ChIPbEBOW, SHEPTETUUYECKOM, MUILEBOU U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, OOECIEYEHUH YCIOBUN
YCHEIIHOTO TpyJda M SKOJOTHYECKHM KOM(OPTHOM JKU3HHM KaXJIOro 4YJeHa
00I1IECTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: T[OHUMAHUSA CYIIHOCTH METOOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh



NoJlydyaeMble 3HaHUA Ui aHANIU3a U OOBSICHEHUS SIBJICHUN OKPY>KaloIEero Mupa u
IPOUCXOAIINX B HEM U3MEHEHHH, yMEHHUs JieflaTh 0OOCHOBAHHBIE 3aKIIFOYCHHS Ha
OCHOBE HAay4HbIX ()aKTOB ¥ UMEIOIIUXCA JaHHBIX C LEJIbI0 MOJYYEeHHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITEIBHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUS IS
peleHus MpoodJieM B pealIbHBIX JKU3HEHHBIX CUTYaAIUX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN IeATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpephIBHOMY  0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIy4€HHIO HOBBIX 3HAHUM MO XUMHUH B
COOTBETCTBUHM C )KMU3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJa B Pa3IUYHBIX cdepax npodeccuoHanbHOM
JESITeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATDI

MeramnpenmeTHble pe3ybTaThl OCBOSHHS yU4EOHOro mpenmeTra «XHUMHUsS» Ha
YPOBHE CpeHEro oo11iero o0pa3oBaHus BKIOYAOT:

3HayuMble A1 (GOPMHUPOBAHHSA  MHUPOBO33PEHHUS  OOyUaIOLIUXCS
MEKIUCIUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHAYyYHbIE MOHSATHS, OTPa’KaIOIIHNe
[IEIOCTHOCT, HAyYHOW KapTUHBI MHpa U CHEHU(PHUKY METOAOB IO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepusi, BEIIECTBO, YHEPIHsl, SIBJICHUE,
MPOLECC, CUCTEMa, HAyYHBIA (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeIOBaHNEe, HAOII0IeHNE, U3MEPEHHE, SKCIIEPUMEHT U JpyTHe);

yHUBEpCaJibHble yueOHble NeiicTBUA (ITO3HABaTeIbHbIE, KOMMYHHUKATUBHBIE,

PETYJISTUBHBIE), obecrieunBarone dbopmupoBanue (GyHKIIMOHATBHOU
I'PaMOTHOCTH U COIIMAIbHOM KOMIIETEHIIUN 00Yy4aroUIXCs;
CIOCOOHOCTh o0yyJaromuxcs UCTIOJIb30BaTh OCBOCHHbIE

MEXTUCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHBbIC YUeOHbIS
JNEUCTBHUSI B IO3HABATEIBHOW U COMAIIBHON ITPAKTHUKE.

MeranpeaMeTHblE Ppe3yabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETyJSSTUBHBIMU
JIEUCTBUSAMMU.

OBaaneHnue YHHBEpPCAJIbHBIMHA yueOHbIMH MO3HABATEJIbHBIMH
JeliCTBUSIMU:

1) 0a30Bble JIOrHYecKue AeHCTBUS:

CaMOCTOSITeTbHO  (popMynupoBaTh W aKTyalIM3WpoOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENENATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTPbl U KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI AEATEIHLHOCTU C MOCTABJICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHW 3HAHUM MNPUEMBI JJOTMYECKOTO MBIIIICHUS —
BBIJICISATh XapaKTEepHbIE MPHU3HAKU TOHATUNA U YCTAaHABIMBATHL MX B3aUMOCBS3b,



HCITOJIP30BaTh COOTBETCTBYIONINE TOHATHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUH;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJId KJIacCU(PUKAIIMU BEIICCTB H
XUMHUYECKUX PEAKIIUK;

YCTaHABJIMBATh MPUUYUHHO-CIECACTBEHHbIC CBSI3U MEXKIYy HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJICHHUS (MHAYKTUBHbBIC, JEAyKTUBHBIC, TIO
AHAJIOTUH), BBISIBISITh 3aKOHOMEPHOCTH U MPOTUBOPEUUS B pPacCMaTPUBAEMbBIX
SIBJIICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITFOUCHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUA, UCIIOIB3YEMbIE B XUMHUM CUMBOJUYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIBHBIC MPEACTABICHUS — XUMHUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XWMHYECKOU
peaKknuu — TPU PENIeHUU YUYEOHBIX IMO3HABATEIBHBIX M TMPAKTUYECKHUX 3ajad,
NPUMEHSATh HA3BAHHBIE MOJEJIbHbBIC MPEICTABICHUS VISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 6a3oBble HccIea0BaTEeILCKHE AeiiCTBUS:

BJIAJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB U XUMHUYECKUX
peaxkiuu;

hopMyIHpPOBATH 1IEIU U 3aa4K UCCIIeA0BaHUs, UCTIOIb30BaTh MMOCTABICHHBIC
U CaMOCTOATETHHO C(OPMYyIHPOBAHHBIE BOMPOCHI B KA4YECTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABWIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIaJICTh HABBIKAMU CAMOCTOSITEJIbHOTO IIJIAHUPOBAHHUS W  MPOBEACHUS
YYCHHYECKUX AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
MpoIriecca, CaMOCTOSITEIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (opMyIHpOBaTh
0000I1IeHNS ¥ BBIBObI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIICA0BaHUS,
COCTaBJISATb 00OCHOBAHHBIN OTYET O MPOACIaHHOM paboTe;

NpuoOpeTaTh ONbBIT YYEHHYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
NEeSTENHHOCTH, TPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIHLHOMY
MOMCKY METOJOB PEIICHUSI MNPAaKTUYECKUX 3a7ay, MNPUMEHECHUIO Pa3JIMYHbIX
METOJIOB MO3HAHUA.

3) pabora ¢ ungopmanueii:

OpUEHTHUPOBAThCS B PA3JIUYHBIX HWCTOYHHMKAX WHOOpMarmu (HAydHO-
NOMyJIIpHAsl JUTEepaTypa XUMHUYECKOTO COJIepKaHHUs, CIpPaBOYHBIE IOCOOUS,
pecypcel MHTepHeTa), aHamu3upoBaTh UHGOPMAIUMIO Pa3IUYHBIX BUIO0B U (OpM
MpECTaBIICHHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTH 151
HEMPOTUBOPEUUBOCTD;



(bopMyIUpPOBaTh 3aNPOCHI U MPUMEHSATH PA3IUYHBIE METONBI MPU MOWCKE U
otbope wuHbOpMAlUU, HEOOXOAUMOW JJIsI BBIMOJHEHUS] YYEOHBIX 3ajad
OTIpeeNEHHOTO TUTIA;

MpUOOpETaTh OMBIT HCIOJB30BaHUS WH(GOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMalbHYIO  (OpPMY  TIPEICTaBICHUS
uHopManmu (cxembl, rpaduKu, TMarpaMmbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIP30BaTh HAYYHBIA S3BIK B KAyeCTBE CpeAcTBa mpu pabore ¢
XUMUYECKON WHPOpMAIMel: TPUMEHSITh MEXIpeaMeTHble (hu3udeckue u
MaTeMaTU4YeCKre) 3HAKU U CUMBOJIBI, (hOPMYJIBI, a00peBHATypbl, HOMEHKIATYPY;

UCTIONb30BaTh W TPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIHMYECKHE CPEICTBA
HaTJISITHOCTH.

OBiajieHUe YHMBEPCAIBLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIaeMOW TEMBI B X0 TUAIOTa W/WIH
IWCKYCCHH, BBICKa3blBaTh  HWJeH, (OPMYJIHUPOBATh CBOU  MPEAJIOKCHUS
OTHOCHUTEJIFHO BBITIOJTHEHUS TIPEIJIOKCHHON 3a/1a4H;

BBICTYNIaTh C TPE3CHTAIMEH pe3yIhbTaTOB IO3HABATEIBHOW JESITEIILHOCTH,
MOJTyYEHHBIX CAMOCTOSITETTFHO UM COBMECTHO CO CBEPCTHUKAMU TIPH BBHITIOJTHEHUH
XUMHYECKOTO KCTIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaTu3aluid yI4eOHOTO MpoeKTa U (POPMyIHPOBATH BBHIBOIBI
M0 pe3yyibTaTaM MPOBEACHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHUS TO3WIUNA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

Ogi1aieHHe YHHUBEPCAJBHBIMHU PEryJsiTHBHBIMU 1€ CTBUSIMM:

CaMOCTOSTENILHO IJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
JeSTENBHOCTh, Ompenensis €€ Ieau W 3aJavyd, KOHTPOJIHUPOBATH W TI0 Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh TMPEIaraeMblii  aTOPUTM JACUCTBHIA TpH
BBIMIOJTHEHUN YYE€OHBIX M HCCIEJOBATEIbCKUX 3aj7ad, BbIOMpaTh HamOoee
3¢ (deKTUBHBIA CMOCOO MX peHIeHHs C Y4YETOM IMONy4YeHHS HOBBIX 3HAHUHM O
BEIIIECTBAX U XUMHUYCCKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NEATETHPHOCTH HA OCHOBE CaMOaHalln3a
M CAaMOOTICHKH.

IHPEAMETHBIE PE3YJ/IBTATDBI

10 KITACC

[IpeameTHble pe3ydbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTpaXkaroT:

c(OPMHUPOBAHHOCTh  MPEJCTABICHU O XUMHYECKOM  COCTaBIISIFOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHMHUM B IIO3HAHUMU SIBJICHUU



Opupoasl, B (QOPMUPOBAHWUU MBIIUICHWS] W  KyJbTYpPhl JIMYHOCTH, €€
(yHKUIHOHATIBHOM TPaMOTHOCTH, HEOOXOAUMOM ISl peIlIeHUs MPAKTUYECKUX 3a/1a4
U 9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIOIIME TMOHATHUS (XMMHUYECKUI AJIEMEHT, aToM, DJEKTpOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHast (opmyna (pa3BEpHyTas W COKpam€HHas), MOJb, MOJSpHas
Macca, MOJIIPHBIM O00BEM, YIJIEPOMHBIA CKeNeT, (PYHKIIMOHAIBbHAS TPYIINA,
paguKal, U30MEpPHsi, U30MEPBL, TOMOJIOTUUECKUN PSAZ, TOMOJIOTH, YTJIEBOAOPOIBI,
KHCIIOPOJ Y a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED, IMOJIUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemectB A. M. ByTiiepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHN A3bIK XUMHUU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalume B OCHOBE NOHUMAHHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJIEHUS O CBOWCTBAax, COCTaBe, IMOJIYyYCHUU U
0€30macCHOM HCITOJIb30BAHUU BAXKHEHIIIMX OPTaHWYECKUX BEIIECTB B OBITY H
NPaKTUYECKOM AEATEIbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHMM BBISBIATH XapaKTEpHbIE MPU3HAKU TOHITHUH,
YCTAaHABJIMBATh MX B3aUMOCBS3b, MCIOJb30BATh COOTBETCTBYIOLINE MOHATHS NPHU
ONMCAHUU COCTABA, CTPOCHUS U NMPEBPALICHUN OPTraHUYECKUX COCTUHEHUN;

c(OpPMHPOBAHHOCTh YMEHHM HCIONb30BATh XMUMHUYECKYI0 CHUMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
dbopMyn OpraHMYECKMX BEIIECTB W YPAaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPTaHWYECKMX BELIECTB I WUIKOCTPALMU HX
XUMHYECKOTO U IMTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAMJIECKHOCTh H3YUECHHBIX
OpPraHMYEeCKUX BEUIECTB II0 HX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/TpyNIe COeAUHEHUN (yriaeBOJOPOAbI, KHUCIOPOJI M a30TCOAepXkalliue
COCJIMHEHHUSI, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), JaBaTb KM Ha3BaHUS IO
cucrematuueckord HomeHkiarype (IUPAC), a Takke NpUBOJIUTH TPUBUAJIBLHBIC
Ha3BaHMs OTACJIBHBIX OPraHWYECKUX BEIECTB (PTUJIEH, MPOMWJICH, AlETUJICH,
ATWICHTJIUKOMb, TIHUIepuH, (eHon, (Gopmanbaeruy, amneTaabIerua, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAS KUCJIOTA, TIII0K03a,
(bpykTO3a, Kpaxmall, IeII0J103a, TJIUIHH);

c(hOPMHUPOBAHHOCTh YMEHHS OMNPENCISITh BHUIABI XUMUYECKONW CBSI3M B
OpraHUYECKUX COCIMHEHUSAX (OJIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHSATHh TOJOXKECHHUS TEOPUU CTPOCHHS
opranndeckux BemectB A. M. byTiepoBa mis 00bICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTABa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

chOpPMHPOBAHHOCTh ~ yYMEHHWH  XapaKTepuU30BaTh  COCTaB, CTPOECHUE,
bu3NYecKue M XMMHYECKHE CBOWCTBA THUIHMYHBIX MPEACTABUTENICH Pa3TUIHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, ATaH, ATUJIEH, MPOIWJIEH, alleTHUJIEH,
oyranuen-1,3, metunOyramuen-1,3, OeH30JI, METAHOJ, STAaHOJ, 3TUJICHIJHUKOJIb,
TJIALIEPUH, (EHOJI, areTalbJIeru, MypaBbUHAS M YKCYCHAas KHCIOTBI, TIIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTa), WLTIOCTPUPOBATh TEHETUIECKYIO
CBS3b MEXJYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaAKIM C
UCIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Chipbsi (HE(pTh, TPHUPOTHBIM Ta3, Yyrojib), CHOCOOBI WX MEPEepadOTKH U
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OPMHPOBAHHOCTh YMEHUU NPOBOJAUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEMIECTBA WIIU IMPOIYKTa
peaKknuu 1O W3BECTHBIM Macce, O00bEMY, KOJHMYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WM MPOIYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMH BIIaJIETh CUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMUU TIPU MU3yYCHUH BEIECTB U
XUMUYECKUX SBJICHUN (HaO0/IeHre, M3MEPEHUE, SIKCIIEPUMEHT, MOJISJTMPOBAHNE),
UCIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS JMJi1 MPUHATUS pEIICHUN B
KOHKPETHBIX KU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMHM M HUX
MIPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPABMIIA TTOJIH30BAHUS XHMHUYECKOM
nocyJoM U JabopaTOPHBIM OOOPYJOBAaHUEM, a TAKXKE MpaBUiia OOpalIeHUs: C
BELIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSMH IO BBIMOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBHITIOJHATh XUMHYECKHIMA
AKCIIEPUMEHT (IIPEeBpAILlEHUs] OPTraHUYECKUX BEIECTB MPU HArPEBaHUU, MOJTyUYECHUE
STWIEHA M W3YyYEHHE €ro CBOMCTB, KAaueCTBEHHbIE PEaKUUU OPraHUuYeCKHUX
BEIIIECTB, JCHATYypaIusi OCIKOB NMPH HArPEBaHWU, I[BETHHIE PEaKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaIieHuu C
BELIECTBAMU U J1abOpaTOPHBIM OO0OpYyAOBaHUEM, MPEJACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCHEepUMEHTa B (OpMe 3alucu ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GOPMYyIUPOBATH BEIBOJIBI HA OCHOBE dTUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATH XHWMHUYECKYIO
uH(bOpMAIMIO, TOJIy4YaeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEJCTBA MacCOBOM
uHdopmanmu, MaTEpHET M APYTHUX);



chOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBUjia  DKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEJEHUs B OBITY M TPYJIOBOM JIEATENTBHOCTH B LEIAX
COXpPAaHEHHUSI CBOETO 3/I0POBbS M OKPYKAKOWIEH MPUPOAHON Cpeabl, OCO3HABATH
ONACHOCTh BO3JCHCTBUSA HA >KUBBIC OPraHU3MbI OIPEICIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsITh Ha mpuMepax CrmocoObI
YMEHBIICHUS] W NPENOTBPAILCHUS KX BPEAHOTO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsl 00Y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSTh 3HAHHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB W
XUMHUYECKUX SIBJICHU;

JUISL  CJHEeNbIX M CHa0OBHUIAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpains mis 3anmucu XMMHUYEeCKUX

bopmy.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudeckas
XUMHUSD» OTPAXKAFOT:

c(OPMHPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOW COCTABJISIOIICH
€CTECTBCHHO-HAYYHON KapTHUHBI MHpa, POJM XHUMUU B TIO3HAHWUU SBJICHUU
Opuposibl, B  (OPMUPOBAHUW MBIIUICHUS W KyJbTYpbl JIMYHOCTH, €&
(YyHKIIMOHATIHFHOW TPAMOTHOCTH, HEOOXOAMMOM JIJIsl PEIICHUS MPAKTHIECKUX 3a1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U TIPHUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XMMMYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMUYECKUH AJIEeMEHT, aToM, W30Tom, S-, p-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIATEIIBHOCTh, CTEIEHb OKUCJICHHS, XUMUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAS, METAJUNINUECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUNBl  XUMHWYECKHX  PpPEAaKUUH, PacCTBOpP, IJIEKTPOIUTHI, HEIIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAS JIUCCOLMAIMSA, OKHUCIUTEINb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKOM peakiMi, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
BJICKTPOJIMTUYECKOW AMCCOUMAlnM, nepuoanueckud 3akoH [l. M. Menpnerneesa,
3aKOH COXPAHEHHSI MAaCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUMN SI3bIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHUMHYECKUX SIBIICHHM, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MMaCHOM HCTIOJIB30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BEIIIECTB B OBITY U IPAKTUIECKOMN JCSITEIIBHOCTH YEIIOBEKa;



c(hOpPMHUPOBAHHOCTh YMEHHH BBISBIATH XapaKTEPHbIE TPHU3HAKA TOHSITHH,
YCTaHABJIMBaTh UX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA INPHU
ONMCAaHWN HEOPTraHWYECKUX BEUIECTB U UX MPEBPALLCHUI;

c(hOpPMHPOBAHHOCTh YMEHHM HCIIONH30BATh XMUMHUYECKYI0 CHUMBOJIUKY IS
coctaBieHus (HOpPMYJ BEIMIECTB M  YPAaBHCHUM XHUMHUYECKUX  PEAKIUH,
cuctematudeckyto HomeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHWYEeCKUX BEIIECTB (yrapHbld Tra3, YIJIEKUCIBIA ra3, aMMHakK, raméHas
M3BECTb, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U APYTHE);

c(hOpPMHUPOBAHHOCTH YMEHHUHN OTNPEACIATh BAJCHTHOCTD M CTENEHb OKUCICHUS
XUMHAYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XHUMHUYECKOU
CBs3M (KOBaJE€HTHAsl, MOHHAS, METAJNINYECKasi, BOJAOPO/HAS) B COCTUHEHHUAX, TUIl
KPUCTAUTMYECKON pEeIIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJIIpHas,
MOHHAs, METAJJIMYECKasl), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX
COC/IMHECHMUH;

c(hOpMHPOBAHHOCTH YMEHHI yCTaHABJINBATh MIPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpEneNEHHOMY KIacCy/TpyImie
COEMHEHUN (MPOCThIE BEMIECTBA — METAJUIbl U HEMETAJUIbl, OKCHUJIbl, OCHOBAHMS,
KUACTOTHI, aM()OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHMM PacKpbIBaTh CMBICI MEPUOAMUYECKOro 3aKoHa /1.
N. MeHnneneeBa u IeMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIONIYI0, OOBSICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (DyHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKMX 3JieMeHTOB 14 mnepuonoB Ilepuonnueckoil CUCTEMBI
xumudeckux smeMentoB JI. M. MenneneeBa, WCTHONB3ys MOHATUSA «S-, p-, d-
3JIEKTPOHHBIE opOuTanmm, «IHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U MX COCIMHEHUN
10 nepuojam u rpynmnam [lepruoanyeckor cCUCTEMbI XUMHUYECKUX d1eMeHTOB []. .
Menneneena;

chOpPMHPOBAHHOCTh YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHAYECKUE CBOWMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEIIECTBAMHU C OMOIIBIO YPABHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(MUIMPOBATH XUMHUYECKHUE PEAKIIUU TI0
pa3IUYHBIM MpPHU3HAKaM (YUCIY M COCTaBY pPEarupyrollux BEIIECTB, TEIJIOBOMY
sbdexTy peakuuy, U3MEHEHHUIO CTENEHEW OKUCIIEHUS 3JIEMEHTOB, 00OpaTHUMOCTU
pEeaKLMH, yYaCTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHM COCTAaBJISATh YPAaBHCHUS PEAKIHUNA Pa3TUIHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPaBHEHUS PEAKIM HOHHOTO 0OMEHa, yUUThIBAs
YCJIOBHS, IPU KOTOPBIX 3TH PEAKIHUH UAYT J0 KOHLA;



cOPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE
Ka4eCTBEHHbI COCTaB pPAa3JIMYHBIX HEOPTaHWYECKUX BEILECTB, PpPaclO3HABaTh
OTIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIME B BOAHBIX PACTBOpPaX HEOPraHMUYECKUX
BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHM  PACKpPBIBAaTh  CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKLUN MOCPEACTBOM COCTaBJIECHMS 3JIEKTPOHHOTO OajiaHca
ATUX PEaAKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKkuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHUECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHellHero Bo3aeiictsus (npuHuun Jle [larense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb XHMHUYECKHUE IPOLECCHI,
JeXale B OCHOBE MPOMBINIICHHOTO TMOJy4Y€HUs CEPHOM KHUCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEIACTABICHUNA 00 OOIIMX HAyYHBIX MPUHIUIAX U
HKOJIOTUYECKUX MPpoOIeMax XMMUUYECKOTO IIPOU3BOICTBA;

c()OPMUPOBAHHOCTb YMEHUI MPOBOJUTH BBIUKUCIECHHSI C HCIIOJIb30BAHUEM
MOHATHUS «MAaccoBas JOJIsl BEUIECTBA B PacTBOpe», OOBEMHBIX OTHOILIECHUH Ta30B
IPpU XUMUYECKUX PEaKIusiX, MacChl BEIIECTBA WM 00BbEMA ra30B MO MU3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WIM O0BEMY OJHOTO M3 YyYAaCTBYIOIIMX B pEaKLUU
BELIECTB, TEIUIOBOrO 3((eKTa peakliid Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPAILECHUS U COXPAHEHUS YHEPTUH;

c(OpMUPOBAHHOCTh YMEHHM COOIIOAATh MPaBUiIa MOJIb30BAHUSI XUMUYECKON
HoCy0M M Ja0OpaTOpHBIM OOOpYJIOBAaHMEM, a TaKXKe IpaBuiIa OOpalleHus ¢
BEIIECTBAMHM B COOTBETCTBUU C MHCTPYKLUSIMHU IO BBIIOJHEHUIO J1a0OPATOPHBIX
XUMHYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATh M BBINOJHATh XUMHYECKHUNA
AKCIEPUMEHT (Pa3yIoKEHHE MEPOKCHJa BOAOPOJA B MPHUCYTCTBUM KaTaln3aTropa,
ONpPEAENCHUE CpeAbl pPacTBOPOB BEUIECTB C IOMOULIbK)  YHHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOHN pEaKIIHH,
peakuu MOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha cyiabdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH AMMOHMUS, PELIEHUE 3KCIEPUMEHTAIBHBIX 3a/ay IO
temaM «Metamisl» U «HemeTtannbsl») B COOTBETCTBUM C IpaBWJIAMHU TEXHUKU
Oe3o0macHOCTH TIpHU OOpAaIllEeHUHU C BELIECTBAMH U JIaDOpAaTOPHBIM 000pYAOBaHUEM,
NPEJCTaBIATh PE3yJbTaThl XUMHYECKOIO JKCIepuMeHTa B Qopme 3amucu
YPaBHEHUN COOTBETCTBYIOLIMX pPEAKIUM M (QOpMYJIUpOBaTH BBIBOABI Ha OCHOBE
ATUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUH KPUTHUECKH aHAJU3UPOBATH XHUMHUYECKYIO
uH(pOpMaLIMIO, TOJyYaeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpEeICTBa MAacCOBOM
KOMMYHUKalMU, THTEpHET U Ipyrux);



chOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBUjia  DKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEJEHUs B OBITY M TPYJIOBOM JIEATENTBHOCTH B LEIAX
COXpPAaHEHHUSI CBOETO 3/I0POBbS M OKPYKAKOWIEH MPUPOAHON Cpeabl, OCO3HABATH
ONACHOCTb BO3JEHCTBUS HA KUBBIC OPIaHU3MBbI ONPENEIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokasarens [IJIK, moscHATe Ha mpuMepax cHocoObl YMEHBIICHHS U
IPEAOTBPAILLECHUS UX BPEAHOTO BO3ECHCTBUS HA OPraHNU3M YEJIOBEKA;

JUIsE OOYYarOIIMXCS C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3]I0POBbS: YMEHHUE
MPUMEHSTh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB W
XUMHUYECKUX SIBJICHUM;

JUISL  CJEeNbIX M CHa0OBHUIAIIMX OOYYaIOLIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeHHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

bopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoanuecTBO 4acoB

Ne /it KonTpoasnsie | IIpakTne
IporpamMmmal Bcero
padoThI padoTbI
Pa3nea 1. Teopernueckne 0CHOBbI OPraHMYeCcKOH XUMHUH
[Ipenmer opranndeckoit xumuu. Teopust
1.1 CTPOEHMS OPraHNYECKUX COEIUHEHUN A. 3
M. bytneposa
Uroro no pazaeny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YIIIE€BOAOPOIBI — AJTKAHBI 2
2 HenpenenbHble yrieBogopOIbl: aJIKEHBI, 6 1
' aJIKaJUEHbl, AIKUHBI
23 ApoMaTn4ecKue yrieBoaoposl 2
24 [IpupoaHbIE HCTOYHUKH YIIIEBOJOPOAOB U 3 |
' ux mnepepaboTka
Uroro no pazaeny 13
Paznen 3. Kucaopoacoaepxamnue oprannyeckie coeJuHEeHUs
3.1 Cruptsl. Oenon 3
39 Anpaeruasl. KapOOHOBBIE KHUCITOTHI. 7 1
' Croxubie 3pupsI
3.3 VYrneBoasl 3 1




Uroro no pazaeny 13
Pa3znen 4. A3oTcoaepxainiue opraHuyeckue coeIuHeHust

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no paszneny 3
Paspnen 5. BeIcOKOMOJIEKYISIPHBIE COCIUHEHNUSA

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Uroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KIIACC

HaumeHoBaHMe pa3iesioB U TeM

KoanuecTBO 4acoB

Ne /it KonTtpoubnsbie | IIpakTny
MPOrpaMMbI Bcero
padoTbI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuonndeckuii 3aKoH U
1.1 [Teproanueckas cucTeMa XUMHYECKUX 3
anementToB J. 1. Menngeneena
12 Crtpoenue BemiectBa. MHOTOOOpasue 4
' BEIICCTB
1.3 XUMHUYECKUE PEaKIuu 6 1 1
Hroro no paszneny 13
Pa3nea 2. Heoprannueckast XuMust
2.1 Meraiunbl 6 1
2.2 Hewmerannsl 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHUYECKUX )
' BEIICCTB
Hroro no paszneny 17
Pasznen 3. Xumus u Ku3Hb
3.1 XUMUS U )KU3HDb 4
Uroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHyeck
e paboThI

[Ipenmer opraHu4eCKON XUMUH, €€
BO3HMKHOBEHUE, PA3BUTHE U 3HAUCHUE

Teopust cTpoeHUs OPraHUYECKUX COEAUHEHHI
A. M. byTiepoBa, e€ OCHOBHbBIE MTOJIOKEHUS

[IpencraBnenue o kiaccupukammm
opraHn4eckux BemiecTs. Homenkiarypa
(cuctemaTnyeckasi) U TpUBUATbHbIC Ha3BAHUS
OpraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTHYECKHI
psan

MertaH 1 3TaH — NPOCTEUIINE NPEACTAaBUTEIIN
aJIKaHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA

OTUJEH U NPONUIEH — MPOCTENIINE
IIPEACTABUTENN AJIKCHOB

[Ipaktuueckas padota Ne 1. «Iloxyuenue
STHJIEHA U U3yUYEHUE €r0 CBOMCTBY

Ankanuensl. bytaauen-1,3 u meTunOyTaaneH-
1,3. [lonydyeHue CHHTETUYECKOTO KayuyKa U
pe3UHBI




AJIKUHBI: COCTaB U 0COOEHHOCTHU CTPOECHHUS,

10 TOMOJIOTUYECKUHN PAMl. ALICTHIEH —
MPOCTEUIINNA MPEJICTABUTENb AIKUHOB

1 Beluucienus no ypaBHEHUIO XUMHYECKOU
peakuun

12 Apensl: 0eH3011 U ToyoJl. TOKCHYHOCTD
apeHoB

13 I'enernueckas CBsA3b yIriieBOAOPOIOB,
MpUHAAJIEKANUX K PA3IMYHBIM KJlaccaM
[IpupoaHBIE HCTOYHUKH YIIIEBOJOPOIOB:

14 MIPUPOHBIN ra3 U MOMyTHBIC He(PTSIHBIC Ta3kl,
He(Th U MPOIYKTHI €€ epepadoTKu
[IpupoaHBIE HCTOYHUKH YIIIEBOJOPOIOB:

15 MIPUPOHBIN ra3 U MOMyTHBIC He(PTSIHBIC ra3kl,
He(Th U MPOAYKTHI €€ epepadOTKH

16 Kontponbhas pabota no paszueny
«YTIIeBOAOPOABD)

17 [IpenenbHbIE OAHOATOMHBIE CIUPTHI: METAHOJ
1 3Ta”oi. BogoponHas cBs3b

13 MHOroaroMHble COUPTHI: FITUICHTITUKOIb 1
JIULEPUH

19 @DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NUECKUE U
XUMUYECKHUE CBOWCTBA, MPUMEHEHHE

20 Anpaerusbl: GopMaIbAeTUA U alleTalIbICTU/I.
AneroH

71 OaHOOCHOBHBIE MpefieNibHbIE KAPOOHOBBIE

KHUCJIOTHI: MypaBbUHAs U YKCyCHast




[IpakTrueckas padota Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIIOTBI»

” CreapuHOBas 1 OJIEUHOBAsI KUCIIOTHI, KaK
MPEJICTAaBUTENN BBICIINX KaPOOHOBBIX KHCIIOT

24 MpI1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
MX MOIOILIEE ICUCTBUE
CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX
3¢upoB

26 Kupsl: runponaus3, npuMeHeHue,
OuoJstornyeckasi pojb )KHPOB
VYrneBoabl: cocTaB, KJIacCUPUKAIUS.

27 Baxuerive npencTaBuTeNd: riI0K03a,
bpykTo3a, caxapo3a

)3 Kpaxman u nemionosa Kak npupoHbie
MOJIUMEPDI
KonTponpHas padora mo pazaeny

29 «Kucnopoacoaepxaiiyue opraHuyecKue
COCTMHECHUS

30 AMUHBI: METHJIAMUH U aHWINH
AMUHOKHUCIIOTHI KaK aMm(poTepHbIe

31 OPraHUYEeCKHE COCTMHEHUS, NX
Ouonorudeckoe 3HadeHue. [lenTumb

1 benku kak npupoaHble BBICOKOMOJIEKYIISIPHbIE
COEIMHEHUS

1 OcHOBHbBIE IOHATUS XUMHUH

BBICOKOMOJICKYJISIPHBIX COC,Z[I/IHGHI/Iﬁ




34

OcHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
[TnacTMacchl, KayqyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoJbHble
padoThI

IIpakTH4yeckl
padoThI

XVUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypamus aTOMOB

ITepnognueckuit 3axoH u [lepuoguueckas
cHCTeMa XUMHUYeCKux saemenToB /. U.
Menneneesa, X CBsI3b C COBPEMEHHOW TEOpUEH
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XHMHYESCKHUX 3JIEMEHTOB M UX COCIUHEHMI 110
rpyIiaM U nepuojaam. 3HaueHue
MEPUOINYECKOTr0 3aKOHA U CUCTEMBI
XUMHYECKUX 3eMeHToB J[.J. MeHaeneeBa B
pPa3BUTUU HAyKHU

CrtpoeHnue BelecTBa. XUMHUYECKas CBA3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHMS KOBAJCHTHOM
cBs3u. BogopoaHas cBsizb

BaneHTHOCTb. DIeKTpOOTPULIATEILHOCTb.
Crenenb okucneHus. Bemecrna
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsTre o nucnepcHbIX cucteMax. cTuHHBIE
Y KOJUIOUIHBIE pacTBOPBL. MaccoBast 10Jis
BEIIIECTBA B pacTBOPE

Knaccudukanus u HoMeHKIaTypa




HEOpPraHWYEeCKUX coeNnuHeHui. ['eneTnueckas
CBSI3b HEOPTaHWYECKHUX BEIIECTB, Pa3TUIHBIX
KJIACCOB

Knaccudukanus XuMuuecKux peakiuii B
HEOPraHUYECKON M OPraHUYECKON XUMHUH.
3aK0H COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEBPAICHUS YJHEPTUH TIPH
XUMUYECKHUX PEAKITUIX

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE paBHOBECUE

10

[Ipaktugeckas padora Ne 1. «Briusiaue
pa3nuyHbIX (PAaKTOPOB HAa CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DnekTponutuueckas auccounanus. [lonstue o
BOZIOpOAHOM Moka3zatene (pH) pactBopa.
Peakuu nonnoro oomeHna. ['maponms
OpPTaHHYECKUX W HEOPTaHNUECKHUX BEIECTB

12

OKuUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUY.
[TonsaTrue 06 3meKTpoOIM3€E paciIaBoB U
pacTBOPOB COJIER

13

KontponbHas paboTa o pasaery
«TeopeTHnyecKre OCHOBBI XUMUN»

14

Mertannel, ux nojoxenue B [lepuoguyeckoit
CHCTEME XUMHYECKuX aeMeHToB /1. W.
MenneneeBa 1 0COOEHHOCTH CTPOECHHS aTOMOB.
OO6mue ¢puznuecKre CBOMCTBA METANIOB

15

CrnnaBbl METaIOB. DJIEKTPOXUMUYECKUH P
HaInpssKeHUH METAIIIOB




16

XUMHYeCcKHe CBOMCTBA BaKHEHIIINX METAJIOB
(HaTpui, KA, KaJIbIWA, MarHui, aTFOMAHUN )
U UX COCTUHECHUHN

17

XUMHUYECKUE CBOMCTBA XpOoMa, MEJIU U UX
COeIUHEHUN

18

XUMHYEeCKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COeIUHECHUN

19

[IpaxTtuyeckas padota Ne 2. "Pemenue
AKCIEPUMEHTAJIBHBIX 3a4a4 110 TEME
«Mertamiby»"

20

Hewmetamnbl, ux nonoxenue B [lepronnueckoi
CUCTEME XUMHUYECKUX 31eMeHToB JI. W.
MemnpeneeBa 1 0COOCHHOCTH CTPOSHUS aTOMOB

21

®u3nYeCcKre CBOMCTBA HEMETAIIOB.
AJIoTponus HEeMeTauIoB (Ha IpuMepe
KHCIIOpOJa, cepbl, hocdopa u yrieposa)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX
COeIUHEHUN

23

XuMHUECKHe CBOMCTBA a30Ta, ocodpa 1 Ux
COEIMHEHUN

24

XHUMHUYECKUE CBOMCTBA yIIIEpO1a, KPEMHHUS U
UX COeIUHECHUN

25

[IpuMeHeHre BaXXKHENIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O0001eHre 1 cUCTEMATU3ALINS 3HAHUH 110
teMe «HemeTamneny. BerauciaeHus mo
YPaBHEHUSM XUMUYECKUX PEAKIIUN 1
TEPMOXUMHUYECKUE PACUETHI




[Tpaktrueckas padota Ne 3. «Pemenue

27 SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1
"Hemeramisi'"»

73 KonTtponbsHas padota mo temaM «MeTauibl» u |
«HemeTtamibby

29 Heoprannueckue u oOpraHu4eckue KUCIOTHI. |
Heoprannueckue 1 opraHnueckue OCHOBAHUS
AMdoTepHbIe HEOPTaHUYECKHUE U OPTraHHYECKUe

30 coelMHEeHHUs. [ 'eHeTnyeckast cBsi3b 1
HEOPTraHUYECKUX U OPraHUYECKUX BEUIECTB
Poisib XuMHH B 00eCIIeYeHUH YKOJIOTHYECKOH,

31 YHEPreTHUYECKON 1 MUIIEBOM O€30TaCHOCTH, 1
Pa3BUTHUU MEAUIIMHBI
[IpeacraBnenus: 00 oOMUX HAYUHBIX

32 MIPUHLIMIAX TPOMBIIIJICHHOTO TOJTYYEHHS 1
Ba)KHEUIIINX BEIIECTB

33 UYenoBek B MUpPE BEIIECTB U MATEPHUAIIOB 1

34 XuUMH U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

*YueOHuku PenepanbHOTO NepeyHsi, B KOTOPHIX pealn30BaHa JaHHas MPOrpaMMma.

l.

2.

Pymsutuc I'.E., ®enpaman @.I". Xumus. ba3zosslii yposens. 10 knacc. - M.:
ITpocsenienue, 2019;
Pymsutuc I'.E., ®enpaman @.I". Xumus. ba3zosslii yposens. 11 knacc. - M.:
ITpocBemenue, 2019.

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

l.

W

AdanacbeBaM.H. Pabouune nporpammsel npeametHas auHus xumus 10-11
kiaccel. [Ipocsemenue 2017;

I'apa H.H., 'a6pyceBa H.1. Xumus. 10—11 xnaccel. 3agaqnHuk ¢
«rmoMontHuKoM».2015;

Papneukuit AM. Xumus. 10—11 knaccel. Jlugaktuyeckuii matepuan.2015;
Psi6oB M.A. COopHUK 3a7a4, yIIpaXXHEHUH U TeCTOB 1o Xxumuu 10-11
Kjiacchel. Dk3ameH, 2017

O.C.MabpuensaH, U..Octpoymos, «ObLwas xmuMns B Tectax, 3agavax,
ynpaxHeHusax. 11 knacc» — M.: poda, 2023 rog

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

ttp://chem.rusolymp.ru OpraHnyeckas XxmMMmns: 31eKTPOHHbIN Y4ebHUK ans

cpeaHen LWKonbl

http://www.chemistry.ssu.samara.ru OCHOBbl XMMUWN: 31EKTPOHHbLIN

yuyebHuK

http://www hemi.nsu.ru OTKpbITbI KOANeax: XnMns
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