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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON NPOrpaMMBbI  CpEIHEro o0Iero o0pa3oBaHUsS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, ¢ yu€rom Konnenmuu mnpenoiaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
denepalvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelIbHBIE MPOTPaMMbl, U
OCHOBHBIX ToNoXkeHul «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUSL OOYUAIOIIMXCA CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YPOBHE COCTABUIIU
koHnentyanbHble ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YellOBeKa, a TakKKe OSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TpPUPOAHOW cpene. Peanusyercs xumuyeckoe o00Opa3oBaHuE
oOyyJarommxcsi Ha YpOoBHE CpeHEero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 0 XHMHU C YY4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TAKXKe C y4ETOM
oOlMX 1eaed M MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IIMBMIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepHalIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIeM MHUPE KaK O €IUHCTBE
NPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY)KAIOLIEr0 MHUpPA, OCO3HAHUS B3aWMOCBS3U MEXKIY
CTPOCHHEM BEILLECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XHMMS CTaJIA
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
TpyJa W KM3HM KaKIOro wieHa oOmectBa. COBpeMEHHAas XMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rII00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIIEIIHOTO BKJIKYEHUA B JKU3Hb COLMYMa, NPOJOJLKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomiuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PAcCMOTPEHMsI BCEro MHOroo0Opasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuudeckas xumus» U «OOmas u
HEOpraHuyeckas XuUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TIOJAXOJa K M3yYEHUI0 YydyeOHOro Marepuaja M 0O0yCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HA  ONPEICNIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX W  DJIEKTPOHHBIX
OpeJCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3ydaeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHudecKod XUMHM II0Jy4arOT pPa3BUTHE
c(hOpMHpPOBAaHHbBIE Ha YPOBHE OCHOBHOTO 00I11ero 0Opa30BaHMs MEPBOHAYAIBHbBIE
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKOU PEAKLIUH.

[Ton HOBBIM yriOM 3peHHs B mOpeamere «XuUMHUsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0IIero o0Opa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD)  OOYyYarolMMCsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJIOTMUECKUX MO3HIIMMA,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a4 TAKXKE O XUMUYECKHUX PEAKIUAX, UX CYIIHOCTH M
3aKOHOMEpPHOCTSX IIpOTeKaHus jonosiHAercs B Kypcax 10 m 11 xiaccos
AIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ POJib B IIO3HABATEIIBHOM U IPAKTHYECKOU
JESTEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)XKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCSA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIHMBATh MH(MOpPMAILUIO U
OPUMEHATh €€ U1 IIONOJHEHUs 3HAaHWM, pEUIeHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YalOMIMXCA MHPOBO33PEHUECKOW OCHOBBI ISl TTOHMMAaHHS
bunocockux uAEH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHHUYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJIEHUH IIyTEM SKCIEPUMEHTA H
pEelIeHUs] TMPOTUBOPEYMI MEXKIYy HOBBIMM (DaKTaMHM U  TEOPETHYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUYECKUX MpodsieMm, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhs, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B miaHe pemeHus 3agad4  BOCIHMTAHMS, pAa3BUTUS MW COLIMAIM3ALUU
OOy4YaronMxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4YeOHbIX JACHCTBUH, HUMeEIOIMX 0a30Bo€ 3HAUCHHE IS
pa3IMyYHBIX BHJIOB JCSATENBHOCTH: pEUIeHHs] MpoOjieM, IOHUCKa, aHalu3a M
00paboTku MH(pOpPMALK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AESTENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO O0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30oBaHus, IPU ONPEICTICHUN
COJIep>KaTeJIbHOM XapaKTEepUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAUIMOHHO MpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKM 3pEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW HW3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIeH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KIIIOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XHMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAaHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMSI
BCIIECTB M XUMUYECKUX pEaKIuii, HEOOXOMMMBIX [JIsi MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKUX SIBICHUM,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0€30MacHOro o0paIieHus ¢ BeIIeCTBAMM.

Hapsiny ¢ aTum, conepxaTenbHas XapaKTepUCTUKA 1IeJied U 3a/lay U3y4CHUS
IpeaMeTa B porpamMme 1Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NPETNoJIaBaHNM  XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOUTECHUE
MPAKTUYECKONM KOMIIOHEHTE COJep>KaHusg OOydeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIET0 HE
HA0OpOM 3HAHUN, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOcOOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMCHCHHUS UX B PEANTbHOU KU3HH
JUTSL pEIIeHUS TTPaKTUYECKHUX 3a]1a4.

B cBs3M C ATUM TpU U3YYEHUHM TpeaMeTra «XHUMHS» JIOMUHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKUE LIETU U 33]a4H, KaK:

amanranusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
bopMHpOBaHHE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOIMUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIINH), WMCIOIINX YHHUBEPCATbHOEC 3HAUCHHUE JJI Pa3IUMYHBIX BHJIOB
NeATEeILHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHainu3a U 00paboTKu MH(POpPMAIIUH,
HEOOXOJUMBIX ISl TIPUOOPETEHUS ONbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XWUMHU, a TakXKe JJs OICHKH C TO3UIUI
DKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIMSHUSA BEHIECTB W XUMHUYECKHX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa U MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIH30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajau3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBICHHOCTH XWUMHUHU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOAONIOIB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKIX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe NPUOOPETEHUs OIbITa
UCIIONIb30BAaHUsl TOJYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX DEIICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SIBIICHUSIMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHusA MNpeaMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeIMeTHON 00sacTi «EcTecTBeHHO-HayUYHbIE
pEeIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JJIS U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oomiero oopazoBanusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XMMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIY4YEHUM HOBBIX BEIIECTB M MaTepuansoB. Teopuss CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUAX — OJMHAPHbBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsS BEIIECTB M HUX IIPEBPAILCHHIA:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECCTB
IpY HarpeBaHuu (TUTaBJICHUE, OOYTIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MertaH u 3TaH —
POCTEUIINE TPEICTABUTENN QJIKaHOB: (PU3MYECKHME MU XUMHUYECKHUE CBOMCTBa
(peakuuy 3aMeIlleHuss M TOPEHHMs), HAXOXKACHUE B IMPHUPOJAE, IOIyYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUIA psifl. DTUIEH U TPOIUJIEH —
IpPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALlUU, OKHUCICHUS WU
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtamauen-1,3 u mermwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi nojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TMpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALINUH,
rOpeHus), MoJy4YeHrue U MpUMEHEHHE.

Apensl. benzoin: cocraB, cTpoeHHEe, PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu rajoreHMpOBaHHUS U HUTPOBAHUS), MOJYUYEHUE U MPUMEHEHHE. T0myon:
cocmae, cmpoeHue,  Quauyeckue U  XuMmuueckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IIpuponmHslii ra3 W IIONYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHHME C oOpaslamMu IlacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB |
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKOW PabOThI: MOTYYCHHE ITUIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHMMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMHU MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHEe MEeTaHOJIa U 3TaHOJa Ha OPraHKU3M YeJIOBEeKa.

MHOroaToMHbl€  CHOUPTBL. OTWIEHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HIEIIOYHBIMU
MeTaJlJlJaMH, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa U 3THUIICHTJIMKOJIS.

@deHoJ: CTpOCHHE MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouwvl. DPOpMANBIAETHI, ALETAIBIEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJYyUYEHUE U TPUMEHEHHE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpOeHHe, (prU3HuecKue M XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue Juisl Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHne U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUPbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [uaponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buongoruueckas
POJIb KUPOB.



YrneBonmpl:  coctaB, KjiacCHUKAIUS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucneHnne ammuauHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHME TIJIIOKO3bl), HaAXO0XJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonoruyeckas poiib. @otocuHre3. pyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3NYecKue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJus3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCIIEPUMEHTAJIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
IIPOBE/ICHHE, HAOJIIOJICHHE W ONHCAHWE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KaYE€CTBEHHBIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaTroMHBIX CHUPTOB (B3aMMOJEICTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aummomeicTBHEe Kpaxmana C HOJOM),
IIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJYKTa PEAKIMHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOoTepHble opranuyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX MPEBpAIICHUIL:
HaOJII0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3aLN, CPEAHIS MOJIEKYJIApHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPU3ALIUS U MOJTUKOHIEH AU

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3llaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3U.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK U TOHITHH, SBISIOLIMUXCS CUCTEMHBIMHU IS OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO11ue ecTecCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHUE, HAYUHBIN (PaKT, TMIIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOIIO/ICHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HHEPreTUUECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUMHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHbIE BellecTBa (OE€NKH, YIJIEBOIBI, >KHUPHI,
(dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbI€, TOILIMBO,
pECYpCHI.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpesesieHusl 3JEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepnonnueckuit 3akoH U Ilepronnueckas cucreMa XUMUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKOoHA U [lepuoandeckoil cucTeMbl
xumudeckux aneMeHToB Jl. M. MeHnpaeneeBa ¢ COBpEMEHHOU TEOPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIIaM H TEpUOaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHAbI XWMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa30oBaHUsI KOBAJIGHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKUenTopHslii). BomopogHas cBsA3b. BaneHTHOCTb. OJEKTPOOTPHULATENIBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Jis BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss — XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKON XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMKE HA COCTOSHUE
xumu4deckoro pasHoBecus. [Ipunnumn Jle [larense.

DnekTpoauTuueckas nuccounanus. CuiabHbIE U cliadblie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHA, IIEIIOYHAS.

OKuUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MPEBpaIlCHUN:
neMoHcTpanus Tadiaui «Ileprogudeckas cucrema XuMuUeckux siaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIM3AaTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUh HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUETBI, PACUEThl C HCHOJIb30BAHUEM IOHATHUS «MacCcOBas
JIOJIs1 BEIIECTBAY.

Heoprannuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuoamueckoir  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETANIOB (HA MpuMepe
KHUCJIOpOoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUINIMX HEMETAUIOB (TaJoreHoOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHs)) M UX  COCAWHEHUN  (OKCHUIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCIMHEHUM.



Meramnel. Ilonoxenne meramnos B [leprognuecko cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JIO0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIEKTPOXUMHUYECKUIN P HAMIPSKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUs BEIIECTB WU MX IMPEBPAILCHUIA:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
HKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIeHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBUE THIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IIeJI0Yei, KaYeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl mMacchl BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIU OAHO
Y3 BEILLIECTB UMEECT NPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B oOecrieuyeHUM 3KOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIMOHHBIE MATEpHalbl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepuaibl sl 3JIEKTPOHUKH, HAaHOMAaTepHUasbl, OPraHUYECKUE U MHUHEPAJIbHbBIC
yI0OpeHus.

XuMHST U 3I0pOBBE YEJIOBEKA: MPAaBWJIAa HCIOJb30BAHUA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B OBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3ed TpH  HM3yYeHUH OOmed U
HEOpraHu4ecKorl XumMuu B 11 Kiacce OCyIIeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TOHATUH, TaKk W TIOHSATUN, SBIISFOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: HAy4dHBIN (DAaKT, TUMIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
M3MEpPEHUSI, CKOPOCTb.

buonorusi:  kneTka, opraHu3M, SKocHUCTeMa, Owocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,
pPECYpCHI.

TexHoNmorus:: XMMHYECKasi MPOMBIIUICHHOCTb, METAJUTYypPrus, MPOU3BOIACTBO
CTPOUTEIBbHBIX MaTEpPUAJIOB, CEIHCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cOOTBETCTBHH € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHSI» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEICTICHUIO;

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJHLIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIM4KE MPABOCO3HAHUS IKOJOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTH
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pEe3yJabTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIeaaMUd POCCUHCKOTO TpaKJaHCKOro OOIleCcTBa, NPUHATHIMH B OOILIECTBE
HOpMAaMM Y TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOIMO3HAHMUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
O0yJaroIIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMeTa «XHUMHS» OTPAKAIOT
cOpPMHPOBAHHOCTh OMbITa IO3HABATEILHOM UM TNPAKTUYECKON J1€ITebHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEN, B TOM YHUCIIE B
YaCTHU:

1) rpa:kIaHCKOr0 BOCIMTAHUSA:

OCO3HAHMS 00YJAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTAaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN YyYE€OHBIX M MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMaThb M IPUHUMAaTb MOTHUBBI, HaMEpPEHHUsS, JIOTMKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUs K IPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU U IPAKTUUYECKOTO
IIPUMEHEHUSI XHMHH, OCO3HAHMUS TOTO, YTO JOCTHIKCHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

UHTEpeca M IO03HABaTEIbHBIX MOTHUBOB B IOJIYYEHUH U TOCIEAYIOLIEM
aHaJin3e MHQOPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSI LIEHHOCTEH 3J0pOBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MUYECKOMY M
IICUXUYECKOMY 3JI0POBBIO;

coOmoieHus TpaBuil 0e30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYAOBOM JAEATEIBLHOCTH,

NOHUMAaHUSl UEHHOCTH NPaBWI MHAUBUAYAIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTLHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHON HAPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3yUEHHUIO MPodecCruil pa3aTuyHoOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCOO0pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTHKEHUNW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKAKOIIEH
MPUPOIHON Ccpelie, YMEHHSI MPOTHO3UPOBATH HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOITHYECKON KYJIbTYPHI,
OIIbITA JESATEITbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAIIBHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeUu(UKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKpPYKArOIeM MHUpPE KaK O €IMHCTBE MPHUPOALI M YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0COOOW 3HAYUMOCTH XUMUU JJIsI  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpPHI, PEHICHUU TI00aTBHBIX MTPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, O00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPpyJa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHMMAHUSA CYIIHOCTA METOJOB
MO3HAHHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHECHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKTIOUCHUS HA
OCHOBE HAydHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON AeSITENbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMPEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHATbHOU
NEATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOYy4YaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIe TOHSATHUS, OTpa)Karouue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJ0B TMO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DSHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIe0BaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NeWCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHEBIE,

PETYISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIT0JIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JeCcTBUSI:

CaMOCTOSITeIbHO  (OpMyNHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMU MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTePHbIE MPU3HAKKU TOHSATUM M YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU MJis KJIACCU(PUKAIIMU BEIIECTB H
XUMUYECKUX PEaKIi;

yCTaHaBJIMBATh MPUUYMHHO-CIEJICTBEHHBIC CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiMy — TMpU PEIICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
peaKuuii;

dbopMyIMpOBaThH MEJU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJ0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOCKTHOM
JEATEIIbBHOCTH, MPOSBISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUsI TMPAKTUYECKUX 3a7ay, MPUMEHEHHUIO Pa3InYHbIX
METO/IOB TTO3HAHMUSI.

3) pab6ora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPoOpManuu (HAy4HO-
MONyJIsIpHasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPAaBOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMAILMIO PA3IUYHBIX BUAOB U (POpM
MpECTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMALMK, HEOOXOAMMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HHPOPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJB30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIUeil: NpPUMEHATh MEXIpeAMETHbIE ((pusuueckue u
MaTEMaTHUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJIbl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TpeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH J1eliCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJaeMOM TEMBI B XOJ€ JUAJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poekTa U (OPMYyIUPOBATh BBHIBOIBI
o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAHHWS TO3UIIUN B
X0J1e 00CYX/ICHUSI 1 0OMEHa MHCHUSIMH.

OBi1aieHHe YHMBEPCAJbHBIMHU PeryIsiTHUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JIeSITEIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJrOpuT™M ACHUCTBUH IpuU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOWpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTpaXkaroT:

cOPMHPOBAHHOCTh  TMPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIM XUMHUU B TIO3HAHUU SIBICHHU



npuponbl, B (HOPMHUPOBAHMM MBIIUIGHUS M KYJbTYypbl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUIECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAlOIINE TOHATHS (XMMHYECKHI 3JIEMEHT, aToM, 3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHas), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MEpPHs, U30MEPBI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIIME COCAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIUX OPraHMYECKUX BEIIECTB B OBITY U
IIPaKTUYECKOM ACSATEIBHOCTH YEJIOBEKA;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME TMOHITHUS MpU
ONMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COEANHEHU;

C()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dbopMynl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEakUui,
M3rOTaBIMBATh MOJENIN MOJIEKYJ OPraHMYEeCKUX BEUIECTB JUISl MJUTFOCTPALMHM HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc()OPMUPOBAHHOCTh YMEHUM YyCTaHaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOEHUI0 K OINPEACIEHHOMY
KJIacCy/Tpynne CoequHEHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUS II0
cuctematuyeckoil HomeHknatype (IUPAC), a Takxe NpUBOAUTH TPUBHAIBHBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alEeTUJIEH,
ATUJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerul, aueTalbIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIO0TA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, HeJJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBS3U B
OpPTraHUYECKUX COCIMHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCThL yMEHUS TPUMEHATH TOJOXKECHHUSI TEOPUU CTPOCHHUS
opranunueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH pPa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWUIICH, AalCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIerul, MypaBbUHAsl M YKCYCHas KHCIIOTHI, TJIOKO3a,
Kpaxmas, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUN C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbs (He(QTh, NTPHUPOIHBIA Ta3, Yyrojib), CIOCOOBI HX MEepepabOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHUKW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUM (HaOJIt0JeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/IoOl U JTabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyUEHUE
ATUJIEHA U W3Y4YEHHE €ro CBOWCTB, KAUYE€CTBEHHBIC PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATYypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC pPEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TpU OOpaIeHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHUEM, MPEACTABISATh PE3yJbTaThl
XUMHUUYECKOTO DKCIIepUMEHTa B (opMe 3alliCH ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyITUPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u 1pyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPEICIEHHBIX OPTraHUYECKHIX
BEIIeCTB, TOHUMasi cMbIca Tokasatens 11K, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPEJAOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHWUS BEUIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudeckas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJU XHMHUH B TO3HAHWMU SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHAIBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIIeHUs MPAKTHUECCKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIATalOMINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHasl, MOHHAS, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJIEKTPOJUTUYECKAST JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHWS IMPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIY4YeHHUH U 0€30MMaCHOM HCTOJb30BAaHUM BAKHEHIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX IPEBPALCHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJIf
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHaK, raméHas
U3BECTh, HeTallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJ€HTHAsl, MOHHAS, METAJUINYECKasi, BOJOPOJHAsA) B COCIMHEHUSX, THUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKHUX BEIIECTB MO MX COCTaBYy K OINPEACIIEHHOMY Kiaccy/TpyIe
COEJIMHEHU (IPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUH PACKPHIBATh CMBICI MEPUOINYECKOr0 3aKoHa [l
W. MenaeneeBa u 1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemeHToB JI. M. MeHnneneeBa, ucnoib3ys MHOHATUA «s-, p-, d-
DIEKTPOHHBIE opOuTanm, «QHEPTreTUYECKNE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
0 nepuojaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOLIUE
XMMHYECKME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOILIBIO YPABHEHNUN COOTBETCTBYIOIMX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PUIMPOBATH XUMHUYECKHE PEAKIUU IO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdekTy peakunu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKlNH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
THUIIOB, TIOJTHBIE M COKPALEHHBIE YPABHEHHSI PEAKI[Ml HOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, ITPU KOTOPBIX ATH PEAKLIMU UAYT 10 KOHUA;



c(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKON
peakiMu OT pa3aIu4HbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHEero Bo3aencTus (nmpunuui Jle llarense);

c(OPMHPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBINIJIEHHOIO MOJYYEHHsS] CEPHOM KHUCIIOTBHI, aMMHUaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMAaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MACcChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3(p(eKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHWI IUIAHUPOBaTh U  BBINOJHATh XUMHYECKHI
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOJAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENIEHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBID  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy MOHHOTO OOMEHa, KayeCTBEHHbIE PEAKUUU Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 10
TeMam «Metaiey U «HeMmeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO HSKCIepUMEHTa B QopMme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peaKIil U (HOpMyIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uHpOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBA MacCOBOMU
KOMMYHUKaIH, IHTEepHET U ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKHUBBIE OpTraHU3MBbI ONPEACTIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocoObl YMEHBIICHUS |
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHUS BEUIECTB U
XUMHYCECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYyYaloOlIMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTAHUYECKUX COCAUHEHUN A. 3
M. bytieposa
Hroro no pazneny 3
Pa3nes 2. Yriesogopoasbl
2.1 [IpenenbHbIE YrIeBOAOPOABI — aJKaHbI 2
9 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Uroro no pazgeny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
3.1 Cruprel. ®eHon 3
39 Anbnerunsl. KapOOHOBBIE KUCIIOTHI. 7 |
CrnoxHble 3¢upbl
3.3 VrieBoanl 3 1




Hroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 3
Hroro no pazgeny 3
Pa3zaea S. BeicokoMoieKyIsIpHbIE COeINHEHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Htoro no paznemny 2

OBIIEE KOJIMYECTBO YACOB 110 [IPOTPAMME

34




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kourposbnbie IIpakruyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHU
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemeHToB /1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 4
) BEIIECTB
1.3 XHAMHYECKUE PEAKIUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Metanst 6 1
2.2 ‘ Hewmeramibl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHMYECKUX )
' BEIIECTB
Uroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XuMHS 1 )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

[Ipeamer opranM4ecKor XUMHH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Teopust cTpoeHUs OPraHuYECKUX
coequHenunit A. M. Byrieposa, eé
OCHOBHBIC ITOJIOKCHU A

IIpencraBnenue o knaccuukanuu
opranuyeckux seuiects. Homenknarypa
(cucremaTuyeckas) U TpUBHAJIbHBIE
Ha3BaHUs OPraHUYECKUX BEIECTB

AlKaHBI: COCTaB U CTPOCHHUC,
TOMOJIOTHYECKHUI pAax

Meran u 3TaH — OpoCTenIIre
MPEICTaBUTENMN ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUJCH " OPONMUJICH — HpOCTCfII.HPIC
MNpEACTAaBUTCIIN AJIKCHOB

[IpakTuueckas padora Ne 1. «Ilonyyenue
ITUJICHA U U3y4EHUE €r0 CBOMCTB»

Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. Ilomyyenue
CUHTETHYECKOTO KaydyKa U Pe3UHBI




AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUHN Psifl. ALETHIIEH —
MPOCTEUILINN MPEICTABUTEIb ATIKUHOB

11 Brruucnenus no ypaBHEHUIO XUMHYECKOU
peakuuun

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAIEKALIUX K pa3IMYHbIM KJlaccaM
[IpupoiHbIE ICTOYHUKH YIJIEBOJIOPOJIOB:

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoIHBIE HICTOYHUKH YIJIEBOIOPOOB:

15 MIPUPOIHBIN a3 U MOMyTHBIE HEPTIHBIC
rassl, He)Th ¥ MIPOAYKTHI €€ rnepepaboTKu

16 Kontponbnas paboTta mo pazaeny
«YTneBoaopoab»

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

13 MHoOroaroMHble CIUPTHI: STHUICHTINKOJIb U
[JIMLEPUH

19 DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UIECKHE
1 XUMHUYECKHE CBOMCTBA, IPUMEHEHNE

20 Anpaerunsl: GopManbaeTu U
aneTanpAerna. AeToH

)1 OAHOOCHOBHBIE NpeieNibHbIE KApOOHOBBIE
KHMCJIOTBI: MypaBbUHAs U YKCYCHasI

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KHCIIOTBI»

CTeapI/IHOBaﬂ 1 OJICMHOBasA KHCJIOThI, KaK

23 MIPEICTaBUTENN BBICIIUX KapOOHOBBIX
KHCIIOT

24 Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBIE
Crno>xuble 3(Upbl KaK MPOU3BOJIHbBIE

25 KapOOHOBBIX KUCIOT. 'MAPOIIN3 CIIOKHBIX
3¢upoB

26 XKupsl: runponan3, npuMeHeHue,
OuoI0rMYecKast poib KHUPOB
VYTieBopsl: COCTaB, KilaccuuKanus.

27 Baxneriuve npencraBuTenu: ritoKo3a,
bpykTo3a, caxaposa

)% Kpaxman u nemutono3a Kak mpupoHbIe
MTOJINMEPBI
KonTponbHas pabota mo pazaeny

29 «Kucnopoacoaep:xaiiue opraHnyecKue
COCTUHEHUS

30 AMUHBI: METWJIAMUH U aHWJINH
AMUHOKHUCITOTHI Kak aM(OTepHBIe

31 OpraHNYeCKHUE COCTUHEHUS, UX
ouonornyeckoe 3HaueHue. IlenTuanl

1 benku kak mpupoaHbIe
BBICOKOMOJICKYJISIPHBIE COSMHEHUS

3 OcHOBHbIE TOHATUSA XUMHH
BBICOKOMOJICKYJISIPHBIX COSTMHEHUN

34 OCHOBHEBIE METOILI CHHTE3A




BBICOKOMOJICKYJIAPHBIX COCI[PIHGHPIIZ.

[Inactmaccel, KaydyKkH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHYECKHUH 2JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTypamus aTOMOB

[lepuonnueckuit 3akoH u Ilepuognueckas
cucTeMa XUMMUYeCKux annemMeHToB [, U.
MenieneeBa, X CBs3b C COBPEMEHHOM
TEOPUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB U UX COEAUHEHUH 10
rpynnaM u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux anementoB .M. Meneneena B
Pa3BUTHUU HAYKH

Crpoenue BeniecTBa. XUMHUYECKas CBS3b, €€
BH/JIBI; MEXaHU3MBI 00pa30BaHMS
KOBAJIEHTHOM CBSI3U. BogopoHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEILHOCTb.
Crenenb okucieHus. Bemectpa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Iloustue o AUCTICPCHBIX CUCTCMAX.

HctruHHbBIE U KOJUTOUAHBIE PACTBOPHI.
MaccoBas 10J1 BellecTBa B pacTBOpe




10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHBIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakii B
HEOPraHWYECKOM M OpraHUvYeCKON XUMHUH.
3aKOH COXpaHEHHUS MaCChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMHUYECKUX PEaKIIUSIX

Ckopoctb peakuuu. OOpaTUMble peaKIiHy.
XUMHUYECKOE paBHOBECHE
[IpakTuueckas padora Ne 1. «BnusiHue

pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
XUMUYECKON peakium»

11

DnexTpoiauTHdecKas auccoruanus. [lonsrue
0 BoJiopoHOM mokazarene (pH) pactsopa.
Peaxiiuu nonHoro oomeHna. I'maponus
OpPraHMYECKUX W HEOPTaHMYECKHUX BEIIECTB

12

OKHCIUTENTEHO-BOCCTAHOBUTETHHBIC
peaknuu. [ToHsATHE 00 2MIEKTpOITIU3E
pacIuIaBoB ¥ pacTBOPOB COJICH

13

14

KouTponpHas pabota mo pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Meraubl, ux nonoxxenue B [lepuoamueckoit
CHCTeMEe XUMHYECKHX deMeHToB /1. 1.
MeHieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Pu3ndecKue CBOWCTBA
METaJIOB




15

16

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH DS
HaIpsDKEHUN METaJUIOB

XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HAaTpUH, KaJui, KaJablluid, MarHui,
QATFOMUHHNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COoeTMHEHUN

18

19

20

XHUMHYECKHE CBOMCTBA IIMHKA, JKejIe3a U UX
COCTUHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
«Mertamnb»"

HeMeTaJ'IJ'II)I, HUX ITIOJIOKCHUEC B
[Iepuoanueckon cucteMe XMUMUYECKUX
anemenToB . 1. MenneneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYECKUEe CBOMCTBA HEMETAIIJIOB.
AnoTponusi HEMETAUIOB (Ha IpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COETUHEHUN

XuMHUUecKre CBOMCTBa a30Ta, hocodpa 1 Ux
COCIMHEHU I

XHWMHUYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COCTUHEHUN

26

O0001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI 110




TteMe «Hemeramiely. Berauciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKUui u
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 1
"Hemeramnsl"»

73 KonTponbhas padora no temam «MeTtasuibi» 1
u «Hemeramabi»

79 Heopranuueckue u opraHu4ecKue KUciaoThl. |
Heopranuueckue u opraHnyecKue OCHOBaHUS
AmdorepHble HEOpraHU4eCcKue 1

30 opraHuydeckue coenuHeHus. I'enetTnueckas |
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BELIECTB
Ponb xuMum B obecrieueHNH SKOJIOTHYECKOi,

31 SHEPreTHUECKOHN U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHN MEAUIIMHBI
[IpencraBienust 06 00X HAYYHBIX

32 MIPUHIUIIAX IIPOMBIIUIEHHOIO MTOIYy4YeHUS 1
BAKHEHIIINX BEIIECTB

33 UYennoBek B MUpPE BEIIECTB U MATEPUATIOB 1

34 XHUMHA U 310POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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