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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cpelHero ooOmero o0Opa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTEIBPHONW TPOTPAMMBI CPEIHEr0 O0IIero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE OO0Opa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOoNOXeHu «CrTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 10 2025 roga» (Pacmopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOorpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpareruy 00y4eHusl, BOCIUTAHUS U Pa3BUTHUS O0Y4YaOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuenrtyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEp)KaHusl, pe3yibTaToB OOydeHHs W TpeOOBaHMM K YPOBHIO IOJTOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOTHhEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXHUT 3aBEpLIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPUCYIINX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YEeJIOBEeKa, a TaKXkKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercs xXuMudeckoe 0Opa3oBaHUE
oOyJaroluxcs Ha YpOBHE CpPEIHEro o0IIero oOpa3oBaHusl CPEACTBAMU YyUEOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMUHU C Y4E€TOM CHEeUU(PUKA HAYKW XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TPUPOJLI U B MaTEPUAIBHOM MU3HHM OOIIECTBA, a TaKXkKe C y4ETOM
o0mMX 1enell M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaeparun.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO POJb B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JaHUU HOBOW 0a3bl MaTepUanbHON KYJIbTYpBHI.
Ona BHOCHUT CBOHM BKJaJa B (POPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpPE Kak O €IUHCTBE
OPUPOJIbI U YeNIOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHUH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAKOLIET0 MHUpPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W >KM3HM KaxJI0oro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJATENIbHAS,, KAaK HAayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBbSL.

B cooTBercTBUM C OOMIMMU MENSIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOAUMYI0 MM Jis  BBIPaOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHUs B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMu  ripeaMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas W HEOpPraHW4YecKass XHMHsS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUU MO0 HEOPraHUYECKOM XUMHHU (C BKIOYEHHEM 3HAHMM W3 OO0IIeld XMMHH) U
OpraHu4eckoil xumMuu. POpMHUpPOBAHME AAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMera oO€ecleuynuBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MIporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOT0 TOJAXO0Ja K M3Y4YEHHI0 Yy4eOHOro wMarepuaia M OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMYecKol XHWMHHM BEUIECTBA
paccMaTpHUBAOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIIMHEHHH, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKMX M  DIJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB JO0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHnueckod XUMHM MOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs MEpBOHAYAILHBIC
IPEJICTaBICHNUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[lon HOBBIM YyrjaoM 3peHUsi B IMpeaMmere «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl H (AaKTOJIOTHMUYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
NEePUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTUYECKUX MO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE M3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromIel 10 OOBACHSIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeEIIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX W NMPUMCHCHHH, a TAK)KE O XUMHUUYECKHX PEaKIUIX, UX CYINTHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAJHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JIpYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABATEIHHOW U TMPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHS K IMPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XHMMHUEW, KPUTUYECKU OCMBICIMBATh MHGOPMAIMIO U
NPUMEHATh € A TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHUS» ~ JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dopMupoBaHUE y OOYyYarOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI ISl MOHUMAaHMS
bunocodhckux uaeH, Takux KaK: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHUYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pelieHus MPOTHUBOPEYUN MEXJIy HOBBIMH (aKTaMU U  TEOPETUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEHICHUU IKOJOTUUECKUX Mpobiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mmane pemeHusi 3agad  BOCHHUTAHUA, pPAa3BUTUS U COIUAIHA3AINU
OOy4JaromMXcsi MPUHATHIE MPOTPaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COJIEp)KaHUsI M TOCTPOEHUS TIpPeIMeTa MpeaycCMaTpuBalOT (HOpPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE IS
pa3NUYHBIX BHJIOB JIESITEIBHOCTU: pEUIeHUus MpoOJsieM, TIOUCKa, aHaiu3a M
00paboTku nHGOpMAIIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OMbITa IPAKTUIECKOM
U HCCIIEeIOBATEeNIbCKON JEeATENIbHOCTH, 3aHUMAIOIIe Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mpenomaBaHWs XMMHM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeTHET0 00IIero o0pa3oBaHus, MPH OINpEAeICHUN
COJIEPKATEIIbHON XapaKTePUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NeSATEIbHOCTH Y€JOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONPENENICHUIO LeNed U3y4deHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMU LEIAMH W3Y4YEHHS MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIE MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE $3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
0000IIEHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHHUS,;

e (opMupoBaHUE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX peEaKIHil, HEOOXOAMMBIX ISl MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e301acHOro OOpaIeHus ¢ BEIIeCTBAMH.

Hapsigy ¢ atum, conepxaTelbHasi XapaKTepUCTUKA LIeJIed U 3a]1a4 U3y4CHHS
IpeaIMeTa B IPOrpamMMe M0 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OoJbllled CTeNeHH OTAAETCS  MpeArovYTeHHE
IPaKTUYECKOH KOMIIOHEHTE COJEp)KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTENIbHOW OpPraHU3aliy, BIAaJCIOIIEr0 He
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSIMU aKTHUBHOTO TOJIyYEHUs 3HAHUW W MPUMEHEHUS UX B PEAJbHOW >KU3HU
JUISL peLIEHUS TPaKTUYECKUX 3a]1ay.

B cBf3M ¢ ATUM NpU U3YYEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3a]a4H, Kak:

ajanrtanusi 00y4aromMXcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOILEIOCS MHpA,
dbopMUpOBaHHE  UHTEIJIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M MX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIS Pa3IUYHbIX BHIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MHQPOpMALIUH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUsI OMbITa ACSATENBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKU C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIHUSHUSA BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, MHTEJUICKTYaJdbHBIX W TBOPUYECKUX
CIOCOOHOCTEM 00yYaromMXCcs: CIOCOOHOCTH CaMOCTOSITEILHO ITPHOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUU C KM3HCHHBIMH MTOTPEOHOCTSIMH, UCTIOB30BaTh
COBpPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOM WH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dhopMUPOBAHUE U PA3BUTHE Y 00YUAIOITUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJU B PEIICHUH TJI00AIBHBIX IpoOieM
PalMOHAJIBHOTO TTPUPOJIOTIOIH30BAHMS, TTOMIOJIHEHUSI SHEPTreTUYECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpexHOTO
OTHOIICHUS K TPHUPOJC M CBOEMY 370pPOBHIO, a TaK)Ke IPHOOPETCHHS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHWUU IS TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HAay4YHBIC
MIPEIMETBD).

OO11ee YncIo 4acoB, OTBEAEHHBIX VISl U3YYCHUS] XMMUHU, Ha 0230BOM YPOBHE
cpeaHero oomero oopazoBaHusi, cocrabisieT 68 daco: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. T€OpUsl CTPOEHUS OPraHUYECKHX
coequHennit A. M. bytnepoBsa, e€ ocHoBHBIE ToNI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYECKUX BelecTB. ['omMonorus, wu3omMepusa. XuUMUYECKas CBSA3b B
OpTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccUpuUKaluu opraHudeckux BemniectB. HomeHkiatypa
OpraHUYECKUX COEIUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHMS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJBl HM3yYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIIOJECHUE WU
ONMCAHNE JEMOHCTPAIMOHHBIX ONBITOB IO MPEBPAILECHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IUIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriesoaopoast

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTHMYECKMH psa. MeraH M 3TaH —
OpocTeilline NpPEeACTaBUTENN AaJKaHOB: (PU3WYECKUE W XHMHUYECKHE CBOMCTBA
(peakiuu 3amMelieHusi U TOpPEHUs), HAxXOXIEHUE B TMPUPOJE, MOIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTWIEH U NPOIUJIEH —
OpocTeilline NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMHUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaaues-1,3 u metwiOytanueH-1,3: cTpoeHue, BakHEWIIne
XUMHUYECKHE CBOMCTBa (peakius nojaumepusanuu). [lonyueHne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAJl. ALIETUIIEH
— MPOCTEHIIMIA TpeICcTaBUTENIb AJKUHOB: COCTaB, CTpOEHUE, (U3MYECKUue Hu
XUMHUYECKHE CBOMCTBA (pEaKkUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocraB, cTpoeHue, (pU3NYECKUE U XUMHYECKHUE CBOWCTBA
(peakiu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U MPUMEHEHHUE. Tomyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTD



apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
Pa3IMYHBIM KJIACCAM.

[IpupoaHple WCTOYHUKHM YIVIEBOXOPOJOB. IIpupomHblii ra3 M NOIYTHBIE
HedTsaHbie Ta3pl. Hedtp u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), TUpoau3. IIpomyKTel
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLICHUM:
O3HAKOMJIEHME C o0Opa3lamMu IUIacTMAacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIeIHpOBAHHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJlOr€HONPOU3BOIHBIX, [TPOBEICHUE NPAKTUYECKON PabOThl: MOJIyYEHHUE TUIICHA
Y U3Y4YECHHE €TO CBOMCTB.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM MPOAYKTA PEaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoaconepxamue opranuyeckue COeJUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN M OJTAaHOJN: CTPOCHHE,
¢u3nueckue M XHUMHYECKHME CBOMCTBA (peakUMM C AKTUBHBIMU METaJlJIaMH,
rajJlor€eHOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHE. BoaopoaHble CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /lelicTBUE METaHOJIa M ATaHOJIAa HA OPraHU3M YEJI0BEKA.

MHoroaroMHsle  COMPTHL. OJTWICHIJIMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LICJIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rmuuepuHa u STUIISHIJIMKOJIS.

deHom: CTpOoCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anpnerupl U Kemouwvl. DopManmpaerun, aneTanbACTHNI:  CTPOECHUE,
¢uznyeckue U XMMHUYECKHE CBOMICTBa (peaklMy OKHUCIEHHS M BOCCTaHOBJICHUS,
KAauECTBEHHBIE PEAKLIMH ), IOJYyUYEHHUE U IPUMEHEHUE.

ONHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCyCHasi KHCIIOTBL: CTpPO€HHE, (PU3NYECKHEe U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oOmue AJid Kiacca KUCIOT, peakuus 3TepuduKalim), MoIydYeHue U IpUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KHUCJIOTHI KaK MPEACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cioxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xxupoB. buonoruueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, kiaccuUKalUs ~ yrieBojoB  (MOHO-, JU- U
nosiucaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJECUCTBHE C
rugpokcugom menu(ll), okucienue ammuayHbIM pacTBOpoM okcupa cepedpa(l),
BOCCTAaHOBJIEHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmalna U
Henono3bl.  Pu3nUeckue M XHMHYECKHME CBOWCTBA Kpaxmana (TUApOJu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBPaIllCHUMN:
MpOBe/ICHHEe, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIMM OJHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOJIa
okcusioM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIMIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3aumopeicTBHE Kpaxmalia € HOJIOM),
MIPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MPOYKTOB PEAKIIUN).

A3oTcoaeprkamue opraHu4ecKue COeIMHEHHUS.

AMMWHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHruecKrue coeAuHeHus. Du3ndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaYeHUE aMUHOKUCIOT. [lenTunl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAs CTPYKTypa OeiakoB. XMMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMU HA OEJIKU.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIINK OCITKOB.

BricokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIC TOHSITUSI XUMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

OKCIEepUMEHTaIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanuzanus MexXnpenMeTHbIX CBsI3ed MPU U3YYEHUU OPraHUYecKOW XUMUH B
10 knacce OCyIIECTBISIETCA Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK W TOHATHUH, SBISIONIMXCS CUCTEMHBIMH JUISl OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHANM3, CUHTE3, Kiaccu(uKanus, NepUOJUIHOCTh, HAOIIOIEHHE,
U3MEpEHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3HUECKHUE BETUUYUHBI U SMHUIIBI UX U3MEPEHHUSL.

buonorus: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTe3, OMOJIOTMYECKH AaKTHBHbBIC BellecTBa (OENKH, YIIeBOABI, JKHUPHIL,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHonorus: MNUILEBbIE MPOIYKThl, OCHOBBI PAaLMOHAIBHOTO MHUTAHUSA,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE K KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000JI0uKa. DHEPreTuuecKre ypOBHH, TOJYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeiefieHus] dJIEKTPOHOB MO OpOUTalsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CucTemsl
xumudeckux sneMmeHToB . M. MeHaeneeBa ¢ COBPEMEHHOM TEOPUEUW CTPOEHHUS
aTOMOB. 3aKOHOMEpPHOCTH WM3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM MW TepuojaM.
3HaYCHUE NIEPUOINUECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHMYECKash CBsI3b. BHABI XUMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHsSI KOBAJCHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). Bogopognas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
CreneHnb okucieHud. MoHbl: KAaTHOHBI 1 AHUOHBI.



BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THIbl KPUCTATUNIMYECKUX PEIUIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEeCTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEAMHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckass peaknus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTraHWYECKON M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPaHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakiuu. XUMHUYECKOE paBHOBecre. DaKTOpbl, BIMSIOMIKAE HA COCTOSHUE
xuMu4deckoro pasHosecus. [Ipunnnn Jle [latense.

OnexTponutryeckas auccouuanus. CuiabHble U cinalble 37aeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
neMoHcTpanus tabiun «Ilepuoguyeckas cucrema xuMmudeckux sneMmentos 1. U.
MenneneeBay, M3ydeHHE MOJENEH KPUCTAIUIMUECKUX PEIIETOK, HaONIOJEHHE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3jioXkeHUE NePOKCUIa
BOJOPOJIa B MPUCYTCTBUU KaTaJau3aTOpa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUMH HOHHOrO OOMeHa),
MIPOBEICHUE NPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

PacuérHble 3anaumn.

Pacuérel 1O ypaBHEHMSM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C MCIIOJIB30BAHUEM IIOHATHS «MaccoBas
JIOJIS1 BEILLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckon  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®duzryeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpuMepe
KHCIIOpoa, cephl, pochopa u yriepomaa).

XUMHUUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajJoreHOB, CEphl, a30Ta,
dochopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN ).

IIprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Merambl. [lonoxenne meramuioB B [lepuonnyeckor cucteMe XHMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MetamaoB. CIUiaBbl METaJUIOB.
DNEKTPOXUMHUYECKUI psAJT HAPSHKEHUI METAILJIOB.

XHUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJbIUH,
MarHuu, allfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. [IpuMeHeHne MeTallioB B OBITY U
TEXHHUKE.

DOKCIIEpUMEHTAJIbHBIE METOJbl W3Y4YEHHsS BEIIECTB W HMX MPEBpaICHUN:
W3Y4YCHUE KOJUICKINH «MeTaulbl M CIUIaBbl», OOpPa3IOB HEMETAILIOB, PEIICHUE
AKCTIIEPUMEHTAJIBHBIX 3a/1a4, HAONIOJCHHWE M OINHCAHHWE JIEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIUU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3ana4n.

Pacuérpl mMaccel BeliecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJHMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHSI ¥ )KM3Hb

Ponp xuMum B oOecrieyeHUM 3KOJOTHYECKOM, SHEPreTHUYECKON U IHILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHHM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIIIJIEHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenoBeKk B MHUPE BEUIECTB W MaTEPUAIOB: BAXKHEUIINE CTPOUTEIIHHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuabl JJs 3JEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XuMHusA W 3J0pPOBbE YEJIOBEKA: MpaBWia MCIOJb30BAHUSA JIEKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MaCHOTO MCIIOIb30BaHUS MpenapaToB OBITOBOM XMMUU
B ITIOBCEIHEBHOM JKU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUH oOOmed
HEOpraHn4eckoi xuMuu B 11 Kilacce ocylIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIOMIAXCS
CHUCTEMHBIMHU JIJISI OT/ACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccuukamus, TMepUOJUIHOCTh, HAOJIIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PaJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUIECKUN yPOBEHbB, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSHHE BEIIEeCTBa, (PU3MYECKUE BEIMYMHBI U CIUHHIIBI HX
U3MEpPEHUsi, CKOPOCTb.

buonorus: kinerka, OpraHu3M, OJKOcCHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOILUIUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MUIIEBas
IPOMBINUICHHOCTh,  (papMaleBTHYEeCKass  IPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKHX TPENapaToB, MPOHU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepHasoB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOIIMMHUCST TPOTPAMM  CpeIHEro oOmero oo0pa3oBaHus (JUYHOCTHBIM,
METalpeMETHBIM W OpeIMETHbIM). HaydHo-MeTonu4Yeckod OCHOBOM — iis
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cOOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS NpeIMeTa «XUMHS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOIUE:

OCO3HAaHHUE OOYYAIONTUMHUCS POCCHHCKONW TpakTaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4K1e MOTUBALIMH K OOYyYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYphl U CLIOCOOHOCTH CTAaBHUTh
€N U CTPOUTH )KU3HEHHBIC TJIaHBI.

JIM4HOCTHBIE pE3yJabTaThl OCBOCHHUS TMpeAMeTa «XHUMHS» JTOCTHTAIOTCS B
€IMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMHd POCCHIMCKOro Tpa)KIaHCKOro OOIIEeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOTIO3HAHUS, CaMOpPa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS] JIMYHOCTH
00yyJarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaxKaroT
c(OpPMHPOBAHHOCTh OIBITA TO3HABATEILHON U TMPAKTUYECKON JESTEIBHOCTH
oOyJaroluxcs Mo peaiv3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
4acTH:

1) rpaKaaHCKOr0 BOCIMTAHUA:

OCO3HAHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEMH,
YBAXEHUS K 3aKOHY U MTPABOMOPSAJIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMax U TMPaBWIaX MEXIHYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JOTHKY U
apTyMEHTHI IPYTUX MPU aHAIHU3E PAa3TUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HayKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  ITOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB;

UHTEpeca M [O03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e MHQOpPMaLUU O MEPEAOBBIX TOCTHXKEHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMH SIBJIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJCHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUA 3TUX
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHUS LEHHOCTEeH 370poBOro U 0Oe3omacHOro oOpasza KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOto/IeHUss TpaBui O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 30POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUNA W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IKOJIbI);



MHTEpeca K MPAKTUYECKOMY HM3YUYEHHUIO Mpodeccruil pa3auyHoro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI PEIMETHBIX 3HAaHUH M0 XUMUU;

YBaXEHUS K TPYNY, JIIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU JeATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymied Tpodeccuu W peanm3anud COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) KOJIOTNYeCKOr0 BOCIIMTAHUSA:

IKOJIOTUYECKU 1I€TIECOO0OPA3HOTO OTHOILICHHUS K TPUPOJIE, KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAaHUSI TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX NPOOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMAIBHON CPEeJibl;

OCO3HaHUSI HEOOXOJMMOCTH MCIOJIb30BAaHUS JIOCTHXKCHHM XUMHUHU IS
pELIeHHs BOMPOCOB PALIMOHATILHOTO PHUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUWA, NPUHOCAIIUX BpEl OKPYKAKOLIEH
MPUPOTHON cpeie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPUSATHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpAILIATh UX;

HaJIMYusl PaA3BUTOrO 3KOJIOTHYECKOTO MBIIIICHUS, SKOJOTUUECKON KYJIbTYPHI,
OIbITa NEeATEIbHOCTH HKOJIOTUYECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHON
MPaKTUKE, CIIOCOOHOCTH M YyMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSI CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBlIeHUs] 00 OKpPY>KAarOIIEM MHUpE Kak O €IMHCTBE MPHUPOJblI U YEJIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHSHUS
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
IMBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJd B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEIIEHUU TI00aIbHBIX MPOOIEM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIIOBUI
YCHEIIHOTO TpyJa W OKOJOTUYECKH KOMMPOPTHOM IKHU3HU KaXKIOrO YJeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IIOHUMAHUS CYIIHOCTH METOJOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LEJIbI0 TOJyYeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XUMHUYECKHE 3HAHHS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENbCKON AESATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO M|
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHHM C )KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaaIbHOM

NEATEIIBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YUEOHOTrO MpeaMeTa «XUMHUs» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAQUMMBbIE  JUIS (GbopMHpOBaHUS ~ MHPOBO33PEHHSI  OOyYarOIIMXCSA
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKarOLIUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa U CIHEHU(PUKY METOIOB MO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yYHUBEpCalbHbIe YUeOHbIe NEeWCTBHs (TO3HABATEIbHbIE, KOMMYHHKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COIIMAIILHOW KOMITETEHITUH 00YJarOIIHXCS;
CIIOCOOHOCTH oOy4Jaromxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHBIC
JICVCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHKE.

MeranpegMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMA W  PETyJITHBHBIMU
JICUCTBUSIMHU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHBLIMH
NeHCTBUAMM:

1) 6a30Bble JorMYecKue aeiicTBHUS:

CaMOCTOATENLHO  (OopMyJIMpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEsATh LENU JEeITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABICHHBIMU LICJISIMH;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUIEHUS —
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JI1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXJCHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSIThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOACIBHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas Qopmyjia, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MIPHU3HAKOB U3y4ae€MbIX BEIIECTB U XMMUUYECKUX PEAKIIM.

2) 6a3oBbI€e HCCIeA0BATEIbCKHIE IeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB U XUMHYECKHX
peaKkuuu;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(hOPMYJIMPOBAHHBIE BOMPOCH B KAadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKCHUIA;

BJIQJICTh HABBIKAMHU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS W  IPOBEIACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOSATENIBHO IPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS W BBIBOABI OTHOCHUTEIILHO JIOCTOBEPHOCTH PE3YILTATOB MCCIICI0BAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESATeIIbBHOCTH, TMPOSBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJOB pEIICHUS NPAKTHYECKUX 3ajJad, MNPUMEHEHHUIO Pa3IMYHBIX
METOJI0B TTO3HAHUSI.

3) pabora ¢ uHpopmaumeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpP)KAHWSA, CIPABOYHBIE TOCOOUS,
pecypchl HTepHETa), aHaTu3upoBaTh WH(OPMAIMIO PA3IMYHBIX BHJIOB U (HOpM
MpeCTaBICHUS], KPUTHYECKHU OIICHHBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyaMpoBaTh 3aMpPOChl U MPUMEHSATH PA3NTUYHBIE METOJbI MPU MOUCKE U
orbope wuHbOpMAIlMU, HEOOXOAUMOM JJIS BBINOJHEHUS YYEOHBIX 3ajay
OTpEENEHHOTO THUIIA;

mpuOOpeTaTh OIBIT KCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
uHpopmarnuu (cxemsl, rpaduKu, JUArpaMMbl, TaOJUIIbI, PUCYHKH U JPYTHE);

WCIIOJIP30BaTh HAYYHBIA S3BIK B KadeCTBE CpEACTBA TpH paboTe ¢
XUMUYECKON uWHGOpMAIMEel: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBj1aieHHe YHHBePCAJIbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJC IHAaIora W/UiH
JUCKYCCUHW,  BBICKa3blBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MIOJTYYCHHBIX CAMOCTOSATEIILHO HJIM COBMECTHO CO CBEPCTHHKAMH TTPH BBHIMIOJTHEHUT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PabOTHI M0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaqn3allid y4eOHOro MpoeKTa U (HopMyJIupoBaTh BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHHUM IMYyTEM COTJIACOBAHMS TO3UIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMU.

OBjaieHHEe YHHBEPCAJIbLHBIMH PETyJISITHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NeSATEeIbHOCTh, Ompenesisis e€ Lenu W 3aJadyd, KOHTPOJMPOBAaTH U TI0 Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATHh TMpEAjaraeéMblii ajiroput™M ACHCTBUN MpuU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj7ay, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN Ccrmoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATH CAMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CaMOaHaJIM3a
¥ CaMOOILICHKH.

INPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHuveckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  TNPEACTABICHUM O XUMHUYECKOM  COCTaBJISIOLIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[IO3HAHUU SIBJIICHUU



Opuposbl, B (HOPMHUPOBAHMM MBILUIEHUS U  KYyJbTYypbl JIMYHOCTH, €€
(YHKIIMOHAJIBbHON I'PaMOTHOCTH, HEOOXOIMMOM JUIsl pElIeHUs] TPAKTUYECKUX 33124
U DKOJIOTMYE€CKH OOOCHOBAHHOTO OTHOLIEHMS] K CBOEMY 37J0POBBIO M IPHUPOIHOM
cpexne;

BJIAJCHUE  CHUCTEMOW  XUMHUYECKHX  3HAHUW, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIAralole MOHATUS (XMMHYECKUH JJIEMEHT, aTOM, OJJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas]
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISpHas
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (yHKIMOHAIbHAs TpYIIa,
pajKai, U30MepHs, U30MEPbI, TOMOJIOTHYECKHI P, TOMOJIOTH, YIJIEBOJAOPOIbL,
KHCIIOPOJ M a30TCOJAEpXKAIIMe COCAMHEHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsS MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
SBJICHUHM, (PAKTOJOTMYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHUH U
0€30M1aCHOM HCIOJIb30BaHUU BaKHEHIIMX OPraHUYeCKUX BEIIECTB B OBITY H
MPaKTUYECKOMN AESTEIbHOCTH YEIOBEKa;

c(OpMHPOBAHHOCTh YMEHUW BBISBISATh XAPAKTEPHBIE IMPU3HAKU TOHSTHIA,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITHUS NPHU
OIMCAHUM COCTaBa, CTPOCHHUS U IIPEBPALICHUI OPraHUYECKUX COCAMHEHUM;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYECKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
U3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHWYECKHUX BEILECTB ISl WIUIFOCTPALMM HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpraHMYEeCKUX BEIIECTB MO HX COCTaBYy M CTPOCHHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHul (yrieBOJOpObl, KHUCIOPOJA U a30TCOeprKallue
COCJIMHEHHUs, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb WM Ha3BaHUA 110
cuctematudyeckoit HomeHkiatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIBHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITWIEH, MPOMWIEH, alleTUJIEH,
ATUJICHIJIMKOMb, TNHIEpUH, (eHol, (hopManbaerul, aleTalbIerua, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KUCI0TA, CTEAPUHOBAs KUCIIOTA, TIIF0KO03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEAENSITh BHABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHMUS
opranndeckux Bemiects A. M. bytiepoBa ajis 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJICH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TIIMLEepUH, (EHOJ, aleTalbIerul, MypaBbUHAs U YKCYCHas KHUCIOTHI, TJIIOKO3a,
Kpaxmas, LeJUTI0JI03a, AMUHOYKCYCHAsl KUCIIO0Ta), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUA C
UCITI0JIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbsi (HE(QTh, NOPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPAKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuy IO H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJIHOTO W3 HCXOJIHBIX
BEILIECTB UJIU MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaOJI0/IeHre, U3MEpPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKOU
MOCYJIOM W JabopaTOpHBIM O0OPYIOBAaHUEM, a TAaKXKe TMpaBHiIa OOpaIleHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKUX OTBITOB;

chOpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIPEeBpAIllEHNs OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, ITOJTyUCHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILECTB, JCHATypalusi OEJIKOB MpU HArpeBaHWUU, I[BETHHIE pPEAKIMH OEIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKHA O€30MaCHOCTH TMpu OOpalieHUuu C
BCIIECTBAMH M JAOOPATOPHBIM OOOpPYJOBAaHUEM, TIPEICTABIATH PE3YyIbTaThI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHH COOTBETCTBYIOIIUX
peakiuii u popMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM
undopmaruu, aTepHer u apyrux);



chOpPMHPOBAHHOCT, ~ YMEHMM  COOJIIOJAaTh  MpaBUjia  JKOJOTUYECKH
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JE€ATENbHOCTH B LEJAX
COXpPaHEHHSI CBOETO 3[I0POBbS M OKPYKAIOWIEH MPUPOIHON CpEeabl, OCO3HABATH
OMACHOCTh BO3JCHUCTBUSA HA >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W TMPENOTBPAICHUS KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJIOBEKA;

JJIs. 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAX IO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHAa0OBHISAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmy.
11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOCHMS Kypca «OOImass M HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUU
npuposbl, B (GOPMUPOBAHWU MBINUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM JJIsI pEIICHHS TPAKTUUECKUX 3a/1au
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpass  BKIIFOYAET:
OCHOBOTIOJIAralIINe TOHATUS (XMMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AIICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJCKYyJa, MOJb, MOJIIPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsl CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKas, BOJIOPOJIHAS ), KPUCTAJUTHYECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  PEAKIUH, PACTBOpP, DJIEKTPOIMUTHI, HEIICKTPOJIUTHI,
ANEKTPOJUTHYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUYECKON peakIuu, XUMHUYECKOE DPaBHOBECHE); TEOPHMH W 3aKOHBI (TEOpus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoauueckui 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MACChl BEUIECTB, 3aKOH COXPAHCHMS W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIb30BAHUH BAKHEUIITUX HEOPTAHUIECCKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XApPAaKTEPHbIE NPU3HAKU IOHATHUH,
YCTaHaBIMBATh UX B3aHMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB W  YpPaBHEHUH  XHWMHUYECKUX  PEaKIIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETaIEHAsl U3BECTh, MUTHEBAS CO/IA, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPEIEISITh BAJICHTHOCTh M CTETIEHb OKHCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, NOHHAs, METAJUIMYECKAs, BOJAOPOAHAS) B COCIUHEHMSIX, THI
KPUCTAJUIMYECKON PEHIETKH KOHKPETHOTO BEILIECTBA (aTOMHAs, MOJIEKYJISIpHAs,
WOHHAs!, METAJUIMYECKAs), XapaKkTep Cpebl B BOJAHBIX pacTBOpPaxX HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTb yYMEHUI yCTaHaBJIUBATh IIPUHAIEKHOCTb
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K OIpPENeIEHHOMY KJacCy/TpyIe
COEIMHEHMH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCUbI, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHBIE THAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUM PacCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKkoHa [l.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

c()OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3SJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoi cucTteMsl
xumuueckux anemeHtoB JI. M. MeHnneneeBa, MCHOJIb3ys TOHATUS «S-, p-, d-
AIIEKTPOHHBIE opouTtanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOWMCTB XMMHYECKUX JIEMEHTOB M MX COEIMHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucrtempl XUMUYECKHX 351eMeHTOB [1. .
Menneneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKME CBOMCTBA HEOPraHWYECKHX BEIIECTB  Pa3IMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIY HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILIbIO0 YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
abdexTy peaknuu, U3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTABJSATh YPaBHEHUS pPEaKUUid pa3IHUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIIMi HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TU PEAKLUU UAYT JO KOHIIA,;



cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKIAAIOIINE
KAUeCTBEHHbIM COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIIECTB;

chOPMHPOBAHHOCTh YMEHHH PACKpPbIBaTh  CYIIHOCTh  OKHCJIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIuu OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHUMUYECKHE IIPOIECCHI,
JeXalllle B OCHOBE MPOMBINIJIEHHOTO MOJYYEHHUS] CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OOIIMX HAYYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MTPOOIeMax XMMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOrO 3(P(eKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHMSI MacCChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKON
MOoCy/Iol U J1Ta0OpaTOPHBIM O0OpPYAOBAaHHUEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHINOJHATh XUMUYECKHM
AKCHEPUMEHT (Pa3JIOKEHUE MEPOKCUAA BOJOPOJA B NMPUCYTCTBUU KaTallUu3aTopa,
OTpENICJICHUEe Cpelbl PACTBOPOB BEIIECTB € IOMOIIBI  YHUBEPCAIBHOTO
WHJIMKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON pEeaKIluu,
peakiu MOHHOTO OOMEHA, KAayeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/ad 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOPAILEHNUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYyAOBaHUEM,
MPEACTaBIATh PE3yJbTaThl XHUMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIONIUX PEaKIuil U (HOPMYIUPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYIO
nHpopMaIMio, TMOJy4aeMyr U3 pPa3HbIX MCTOYHUKOB (CpeICTBAa MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



C()OPMUPOBAHHOCTb ~ YMEHHUH  COONIIOATh  MpaBWiIa  DKOJIOTMYECKU
LEeJIeCO00pPa3HOro MOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B ILEJAX
COXPaHEHHUsI CBOETrO 3JI0POBbSl M OKPYKAIOIIEH INPUPOJHOM Cpelbl, OCO3HABAThH
ONACHOCTB BO3JEHCTBHS HA )KMBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, IOHUMAas
cmbicn mokazarens [IJIK, moscHATe Ha mpuMepax crnocoObl YMEHBIICHHS U
IIPENOTBPALICHUS X BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M UYEJI0OBEKA;

Ui 00y4aroUuIMXcs ¢ OrpPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIL  CIIENBIX M CJIA0OBUAAIIMX OOYydaroIUXCs: YMEHHE HCIIONIb30BaTh
penbedHO-ToueuHyto cucteMy obo3HaueHuit JI. bpaiins g 3anucu XUMHUYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHHMYeCKOH XUMHH
[Ipeamer opranuueckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no pazneny 3
Pa3nes 2. Yraesoaopoasl
2.1 [IpenenbHble yraeBOgOPOAbl — AJIKAHBI 2
9 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 |
ATKATUEHBI, aTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2 1
54 [IpupoHbIE ICTOYHUKH YTIIEBOIOPOJIOB 1 3
UX nepepadoTka
2.5 0 0
Hroro no paszneny 13
Paszgea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. denon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
CrnoxxnbIe Y(UPHI
3.3 VYrneBojibt 3 1




Hroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaniue Oprannieckue coeJuHeHUs
4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 3
Hroro no pazgeny 3
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrpoubnbie IIpakruyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Crtpoenue atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB 1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4 0
BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Metanmst 6 1
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX )
) BEIIECTB
Hroro no pazneny 17
Paszpnen 3. Xumus v :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4 0
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME
10 KVIACC

Ne
n/n

Tema ypoka

IIpeamer oprann4ecKko XUMuH, e€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Teopust cTpoeHUs OPraHUuYECKUX
coenunenniit A. M. byrieposa, eé
OCHOBHBIC ITOJIOKCHUA

[IpencraBnenue o knaccudukanuu
opraHuveckux Beuiects. HomeHkmatypa
(cucremaTuyeckas) U TPUBHAJIbHBIE
Ha3BaHUA OPraHUYCCKUX BCIICCTB

AIKaHBI: cOCTaB U CTPOCHUC,
TOMOJIOTHYECKHUI pAax

Meran u 3TaH — npocTenire
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUjeH u IMPOIUJICH — HpOCTGfIH.IPIC
MNpEACTAaBUTCIIN AJIKCHOB

[IpakTuueckas pabora Ne 1. «Ilonyuenue
JTUJICHA U U3y4EHHE €r0 CBOMCTB»

Ankanuensl. byraauen-1,3 u
MetunOyranuen-1,3. [lonydyenue
CUHTETHYECKOTO KaydyKa U PE3UHBI




AJIKHMHBIL: 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 YTJIEBOJIOPOIOB:

14 MIPUPOIHBIN ra3 U NOMYTHBIE HEPTSIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHbIE UICTOYHUKH YIIJIEBOIOPOOB:

15 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ras3pl, He()Th U MPOAYKTHI €€ epepaboTKu

16 Kontponbnas paboTa mo pazaery
«YTneBoaopoab»

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

13 MHoOroaTroMHsle CIUPTHI: TUIICHIIIMKOIIb U
TJIMLEPUH

19 DeHOJI: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE
1 XMMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpaerunsl: GopManbaeTu U
aneTanpaerua. AeToH

)1 OAHOOCHOBHBIE NpefieNIbHbIE KApOOHOBBIE
KHUCJIOThI: MypaBbUHAs U YKCYCHas

22 [IpakTuueckas padora Ne 2. «CoiicTBa




pacTBopa YKCYCHOU KHCIIOTBI»

CTeapI/IHOBaH H OJICMHOBAs KHMCJIOTHI, KaK

23 MIPEICTaBUTENH BBICIIUX KapOOHOBBIX
KHCIIOT

24 Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHUE
Crnoxuble 3(Upbl Kak MPOU3BOJIHbBIE

25 KapOOHOBBIX KUCJIOT. 'MAPOIIN3 CIIOKHBIX
3¢upoB

26 XKupsl: runponan3, npuMeHeHue,
OuooruuecKas poib )KUPOB
VYTieBopsl: COCTaB, KiIaccuuKanus.

27 Baxwneriue npenicraBuTeNu: riroKo3a,
bpykTo3a, caxaposa

)% Kpaxmai u memirono3a Kak mpupoHbie
MTOJIMMEPBI
KonTponbHas pabota no pazaeny

29 «Kucnopoacoaep:xaiiue opraHnyecKue
COETUHEHUS

30 AMWHBI: METUJIAMUH U aHUJIUH
AMUHOKHUCIIOTHI KaK aM(OTepHBIE

31 OpraHUYECKUE COCTMHEHUS, UX
ouosornyeckoe 3HaueHue. Ilentuast

1 benku kak mpupoaHbIe
BBICOKOMOJICKYJISIPHBIE COSMHEHUS

3 OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN

34 OCHOBHBIE METOBI CHHTE3A




BBICOKOMOJICKYJISAPHBIX COCI[PIHGHPI?I.

[Inactmaccel, KaydyKkH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUHN IEeMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuonnueckuit 3akoH u Ilepuognueckas
cucTeMa XMMU4YecKux annemeHToB [I. .
MenieneeBa, X CBs3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCTMHECHHH 110
rpynnam u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Meneneena B
Pa3BUTHUU HAYKH

CrpoeHue BemecTBa. XuMU4eCKast CBsI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBsI3U. BogoponHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. BemectBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAaX.

HcTtuHHBIE U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 1011 BellleCcTBa B pacTBOpC




10

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

Kiaccudukanus XuMuaeckux peakii B
HEOPraHWYECKON M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU NPU
XUMHUYECKUX PEaKIIUSIX

Ckopoctb peakiuu. OOpaTuMbIe peaKIuu.
XUMUYECKOE paBHOBECHE

[IpakTnueckas padora Ne 1. «BnusiHue
pa3nu4HbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakium»

11

DnekTponauTHyecKas auccoruanus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaxiiuu nonHoro oomena. I'maponus
OpPraHMYECKUX M HEOPTaHMYECKHUX BEIIECTB

12

OKHUCIINTENEHO-BOCCTAHOBUTEIILHBIC
peakmuu. [lousTHE 00 2MIEKTpOIIN3E
pacIIaBoB M pacCTBOPOB COJIEH

13

14

KonTponbHas pabota no pazaeny
«Teopernueckre OCHOBbI XUMHUU»

Mertainnsl, ux nonoxxkenue B [lepuoamueckoit
cUCTeMe XUMHYecKux anemeHToB 1. U.
MenieneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOme Gpu3ndecKkue cBOWCTBa
METaJIOB




15

16

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIpsDKEHUN METaJUIOB

XUMHAYECKHAE CBOMCTBA BAKHEHIIINX

METaJUIOB (HaTpUH, KaJui, KaJablluii, MarHUH,
ATFOMUHHNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

19

20

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTMHEHUN

[IpakTuueckas pabora Ne 2. "Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«Mertamb»"

Hewmeramisl, X IOJIOKEHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYECKUEe CBOMCTBA HEMETAIIIOB.
AJIOTpONUS HEMETAUTOB (Ha IpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOTEHOB, CEPhI U UX
COCIMHEHUN

XuMHuecKue cBoiicTBa a3oTa, pocodpa 1 ux
COCIMHEHUI

XHWMHUYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

25

26

[IpumeHeHne BaXKHEUIINX HEMETAIIIIOB U UX
COETUHEHUN

O0001IeHYE ¥ cUCTEMAaTH3alUs 3HAHUI 110




TteMe «Hemertamuiely. Berauciaenus mo
YpaBHEHUSAM XUMUYECKHUX PEaKUui u
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 33724 M0 TEME 1
"Hemerannsl"»

)3 KonrtponbHas padora mo remam «MeTamibhy |
n «Hemeramib»

79 Heopranuueckue u opraHnyecKkue KUciaoThl. |
Heopranuueckue u opraHnyecKkue OCHOBaHUS
AmdorepHble HEOpraHU4eCcKue 1

30 opraHuydeckue coepuHeHus. I'enerTnueckas |
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BELIECTB
Posnb XxuMum B ob6ecrieueHNH IK0JIOTHYECKOil,

31 SHEPreTHYECKOHN U MUIIEBOM 0€30MacHOCTH, 1
Pa3BUTHH MEAULIMHBI
[IpencraBienust 06 0OIMMX HAYYHBIX

32 IIPUHLUIIAX TIPOMBIIUIEHHOIO MTOIY4YeHUS 1
BAXHEHIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MaTEPHATIOB 1

34 XHMHA U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







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

* Xumus / 'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A., AKIInOHEpHOE

obmectBo «M3marensctBo «lIpocBerienne»

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET:
1.budaunoreka IIOK

2.PoI
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