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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTEBPHONW MPOTPAMMBI CpPEAHETr0 00IIero o0pa3oBaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTEeNbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peanu3yIOMIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpPaMMBI, U
OCHOBHBIX TnoNoXkeHu «CTparerun pa3BUTHS BocOUTaHus B Pocculickoil
@epnepanuu Ha nepuon o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3pabOoTKe MpOrpaMMbl 10 XUMHUH, K OIpPEAEIICHUIO
oOwiel crpaTeruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbuble nonoxenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUsl, pe3ylbTaToB OOydeHUs U TpeOOBaHUIl K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0OpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEepUIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIIMX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpHhI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TIPUPOJHOM cpene. Peammsyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro 00IIero oOpa3oBaHusl CPeACTBAMU y4eOHOTO
npeaMera «XUMHUSD», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
NMO3HAHUU TPUPOJLI U B MaTEepUAIbHOM >KHU3HU OOLIECTBA, a TaKXKe C Y4ETOM
o0mMX 1eneldl M NPUHLUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJaJa B (JOPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpY)KAIOIIeM MHUpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU PUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMBIM YCIOBUEM YCTEIIHOTO
TpyJa U SKM3HU KaxJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs KaK Hayka
co3uaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MacCHOCTU U OXPaHbI 3JJ0POBBA.

B cooTBercTBHM C OOMIMMU IHENSIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOAUMYI0 MM i  BBIPaOOTKH  MHPOBO33PEHUYECKHX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, IPOJOJLKCHMUS
o0pa30BaHMsl B pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMA  nipeAMeTa  «XHUMHS»  [BISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOm@as M HEOpPraHuuecKkass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIJIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAaHUU MO0 HEOPraHUYECKOM XMMHHU (C BKIIOUEHHEM 3HAHMH W3 OO0Ield XUMHH) U
opraHnyeckoil xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUW IMPU HU3YUYECHHUU
npeaMera OO€CleYMBaeT BO3MOXHOCTh PACCMOTPEHUSI BCEr0 MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuveckas Xumus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4YeOHOTro Marepuaia W 0OycCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUS OPraHWYECKHX
COCIMHEHHI, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHUH BemiecTB. CBelneHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUHU — OT YIJIE€BOAOPOJIOB 10 CIOKHBIX OHOJIOTrHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHndeckod XUMHM IMOJY4YarOT pPa3BUTHE
chOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00IIer0 00pa3oBaHMs MEepPBOHAYAIBLHBIE
MPEICTABIICHUS] O XUMUYECKOM CBSI3M, KIaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM yrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl HU3YUYEHHBII Ha YpPOBHE OCHOBHOTO 0O0Iero o0pa3oBaHus
TEOPETUYECKH MaTepuan H (aKTOJIOTHMUYECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00ydarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJO0JIOTHYECKUX TO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 0OBACHSIOMICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeEIIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax W MPUMEHCHHH, a TAK)KEC O XHMHUYECKHX PEaKIHAX, UX CYITHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAJHON
XapakTep. OTU 3HAHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMHUHU C
JIpYTMMH HayKaMHd, PacKpbiBaloT €€ poJjib B IO3HABATEIBHOW U MPaKTUYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMAIMIO U
NPUMEHATh € A TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCINICKTYaTbHBIX |
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enomM copepxanue yueOHOTo
npeaMera  «XUMHUS» ~ JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dopMupoBaHrE y OOYyYarOIIUXCS MHPOBO33PEHUYECKONM OCHOBBI Ul NMOHUMAaHMS
bunocodhckux uaeH, Takux KaK: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOro H
OpraHUYEeCKOro MHpa, OOYCIIOBIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHEM, TI03HABAEMOCTh NPHUPOJIHBIX SBICHUM MyTEM OKCIIEPUMEHTa U
pelIeHUs] TMPOTUBOPEYMII MEXKIy HOBBIMH (akKTaMH U  TEOPETHYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU IKOJOTUUECKUX Mpobiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mmane pemeHusi 3agad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIM3AINAN
OOy4YaromMXcsi MPUHIATHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI M TOCTPOEHUS TIpPeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESATEIIBHOCTU: pEUIeHUs MpoOJieM, [OUCKa, aHaluu3a u
00paboTku nHGOpPMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa MPAKTUIECKOM
U HCCIIEOBATEIILCKON JEATEIHHOCTH, 3aHUMAIOINICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpakTtuke mpenomaBaHWs XMMHW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPETHETO 00I11eT0 00pa3oBaHus, IPU ONPEACICHUU
COJIEPKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JESITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJAMYECKOW TOYKHM 3PEHUsl TAaKOM MOJXOJ K ONPENENICHUIO LeNed U3y4deHUs
MIpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHS TJIaBHBIMU LEISMH HM3yYeHHUs IpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUHA KaKk BaKHEHIIeH
COCTaBIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOHU
JeKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XHMUH,
OCBOGHHE sI3bIKa HAYKW, YCBOCHHE WM TMOHHUMAHHWE CYIIHOCTH TOCTYITHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHNUN O HAYYHBIX METO/IaX MMO3HAHMUS
BCIIECTB M XUMWYECKUX pEaKIuii, HEOOXOMAMMBIX [JIsi MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHU,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TIPaBUII
0e301acHOro OOpaIeHus ¢ BEIIECTBAMM.

Hapsiny ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUsI
IpeaMeTa B IPorpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
MPENoIaBaHNM XWMHH B OOJIBIIEH CTETEHW OTHAETCS  MPEANOYTCHHE
MPAKTUYECKONH KOMIIOHEHTE COJEp>KaHUS OOy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3aIluy, BJIQJICIONIETO HE
HaObOpOM 3HaHWH, a (YHKIMOHATHLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMEHEHUS MX B PCANbHOU >KU3HU
JUTSL pETIIEHUs TPAaKTUYECKHUX 3a]1a4.

B cBs3M C 3TUM TpU U3YYEHUH TpeaMera «XHUMHS» JIOMUHHUPYIOIIEe
3HauEHHE MPUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

ajanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIJICKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIHbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMHpoBaHHEe y OOYYAlOMUXCS  KJIIOYEBBIX HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIINI), WMECIOIIMX YHHUBEpPCAIbHOEC 3HAYCHUE IS PA3IUYHBIX BHIOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOoucKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMUMBIX JUIsi TPUOOPETEHUSI OMbITa JACATENBHOCTH, KOTOpas 3aHUMAaeT
BOXHOEC MECTO B TIO3HAHWM XUMHH, a TakXkKe I OICHKH C TO3MIUI
DKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CTIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HCHHBIMHU MOTPEOHOCTSIMH, UCTIOTB30BATh
COBpPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOM WH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMUpOBaHUE U PA3BUTHE Y O0YUAIONIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0IaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBJICHHOCTU XUMHH, €€ BaXHOW POJM B PEIICHUM TJIOOATBHBIX MpoOieM
PaIlMOHANBHOTO MPUPOJIONIOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpexHOTO
OTHOIICHUS K TPHUPOJEC M CBOEMY 3I0pPOBHIO, a TakKe NPHOOPETCHHS OIbITa
WCIIONIb30BaHUs TOJIYYCHHBIX 3HAHWHM Ui TMPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKUMH SBJICHUSMHU.

B ydyeOHOM maHe cpemHero oOmiero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-HAay9YHBIC
TIPEIMETBD).

OO11ee uncIo 4acoB, OTBEAEHHBIX VIS U3YYCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopazoBaHus, cocrapisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMeT opraHMYEeCcKON XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIYYEHUH HOBBIX BEIIECTB M MATEPHAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE ToI0keHUsA. CTPYKTYypHBIE (POPMYIIBI
OpPraHMYEeCKUX BemecTB. [ omoisorus, wuzomepusda. XHUMUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHECHUSAX — OJUHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenue o kinaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpPraHUYeCKUX COEAMHEHUN (CHUCTeMaThyecKkas) W TpUBUAIbHBIE Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YyYE€HUS BEIIECTB W WX NPEBPALICHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHUE W
ONMCAHUE IEMOHCTPAILIMOHHBIX OIBITOB IT0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
MIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psaa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAaHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu 3amelnieHuss U TOPEHHs), HAXOXKJACHUE B NPUPOJE, MOJYYEHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN pAll. DTUIIEH U MPOMUIEH —
MPOCTEUIINE TPEICTABUTENN QJIKEHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOTYYCHUE U TPUMEHEHHUE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noauMmepusaiuu). [loaydyeHne CHUHTETUYECKOIo
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALICTHIICH
— TMPOCTEHIIMA TpeICTaBUTENIb AJIKWHOB: COCTaB, CTpOEHUE, (U3UYECKUE W
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FAJTOTCHUPOBAHUS, THIPATALINH,
TOpPEHHs] ), TOJyYeHUE U TPUMEHEHHUE.

Apensl. ben3on: coctaB, crpoeHue, PU3NYECKHE W XMMHYECKHUE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHEeHUE. 10.1y0:
cocmae, cmpoeHue, ¢uzuueckue U  XuMmuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NONyYeHue u npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKM YIVIEBOAOPOAOB. lIpupoaHslli ra3 W 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 MePepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLCHUN:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoOIEIMpPOBAHHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHHUE STHIICHA
Y U3YYEHHUE €TO CBOMCTB.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOAHOI0 BEUIECTBA WM MPOAYKTA PEAKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoaconepxaiue opranayeckue CoeUHEHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. METaHOJN M OJTAaHOJN: CTPOCHHE,
¢u3nueckue M XHUMHYECKHME CBOWMCTBA (peakUMH C AaKTUBHBIMU METaJlJIaMH,
rajJoreHOBOJIOPO/IaMH, TOpEHHE), NpHUMEHeHue. BoaopoaHbie CBsI3W Mexay
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIIMLIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rmmuepuHa U STUICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue enoua.

Anmpnerugpl U Kemowuwvl. DopManpaerui, aLETAIBACTHI: CTPOCHHE,
buznyeckue U XMMUYECKHE CBOICTBa (peaklUMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas U
YKCyCHasi KMCIJIOTBI: CTpO€HHE, (PU3NYECKUEe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), noayyeHue u NpuMeHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOThI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble >(QUpbl KakK MPOU3BOJHbIE KApOOHOBBIX KUCIOT. [muponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, KiaccuUKaluUs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['Ioko3a — nmpocTelimuii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3UYECKHEe W XHMMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
rugpokcugom menu(ll), okucnenue ammuayHbiM pactBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana u
Heuoo3bl.  PU3MYECKME W XMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPalllCHUMN:
IpOBEJCHUE, HAOJIIOJCHUE W OIMUCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anbaeruioB (OKUCICHHE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3ammMopeicTBHE Kpaxmalia C HOIOM),
MIPOBEICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Oopranudeckue coequHeHus. Ousnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHnas,
BTOpPUYHAS M TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMU HA OEJIKU.

OKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OCITKOB MIPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHBIE TOHSTHSI XMMUU BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUH, CPEIHSASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHEHCAIIHSL.

DKCIEepUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HAKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanuzanust MexXnpenMeTHbIX CBSI3el MPU U3YUEHUU OPTaHUYEeCKON XMMHU B
10 xjacce oCyIIECTBISIETCS uepe3 HCIOJIb30BaHUE Kak OOIIUX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH JUISl OTAEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, KiaccH]UKalus, NepUuOIUIHOCTb, HAOIIOACHNE,
U3MEpEHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIeCTBa, (PU3MUECKHUE BETUUMUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorus: kierka, opranusMm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOJBI, JKUPBHI,
(epMEeHTHI).

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

TexHoynorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBLHOIO IHMTAHUA,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBI. JIEKTPOHHAS
000JI0YKa. DHEPreTuuecKre YpOBHH, TOJYPOBHU. ATOMHBIE OpOWTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHus JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOHPUTYpAIUs AaTOMOB.

[lepnognuecknil 3akoH U Ilepuoanueckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b nepuognyecKkoro 3akoHa u Ilepmoamyeckoil CucTemsl
xumudeckux sneMeHToB . M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUojaM.
3HaYCHUE IEPUOINUECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHABI XHMHYECKOW CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U AHUOHBI.



Bemectsa  MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIIA KPUCTAIINYECKON PEIETKH.

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

Knaccudukanus HEOPraHUYECKUX COCIMHECHHM. Homenkimarypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIacCaM.

Xumnyeckass peakuus. Krnaccupukanus — XUMHUECKMX — peaknuid B
HEOPraHWYECKON M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLECHUS YJHEPTUU IIPU XUMUUECKUX PEAKLIHAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE€ paBHOBecre. @DaKTOpbl, BIMSIOMIKAE HA COCTOSHUE
xuMu4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutryeckas aucconuanus. CuibHble U ciaalble 37eKTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EI0YHAs.

OKHCINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYECHHUS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMH4ueckux 3neMeHToB [, U.
MenneneeBay, M3yueHHE MoOJeNed KPUCTAIUIMUECKUX PELIETOK, HaONIoJeHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKCuIa
BOJOPOJIa B MPUCYTCTBUU KaTalnu3aTOpPa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUUH HOHHOTO OOMEHA),
MIPOBEICHUE NMPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAaKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUM.

Pacuérnsle 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilomoxkenue HemetaiuioB B Ilepuoamueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
du3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMmepe
KHCIIOpOJa, cephl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIUX HEMETAUIOB (rajJoreHOB, CEphl, a30Ta,
dochopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCIIOPOJCOIEPKAIINUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN).

IIprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUM.



Meramel. [lonoxenne meramoB B lleprnoanyeckor cUCTEME XMMHYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MetamaoB. CIUiaBbl METaJUIOB.
DNEeKTPOXUMHUYECKUI psAJl HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOWMCTBA BAXKHEWIMX METAUIOB (HATPUM, Kauil, KaJbIUH,
MarHuu, allfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
W3Y4YCHUE KOJUICKINH «MeTaulbl M CIUIaBbl», OOpPa3IOB HEMETAILIOB, PEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/1a4, HAONIOJICHHEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C PAaCTBOpPaMH
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnrble 3ana4u.

Pacuérpl mMaccel BelecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJHMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMum B oOecrieyeHUH KOJOTHYECKOM, SHEPTreTHYECKON U IHIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnenuss 00 OOHMMX HAYYHBIX MPUHIUIIAX [TPOMBIILICHHOTO
MOJyYCHUS Ba)KHEHIINX BEIIECTB.

YenoBeKk B MHUPE BEUIECTB W MaTEPUATIOB: BAKHEUIINE CTPOUTEIIHHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMuKa,
MaTepuanbl JIJs 3JEKTPOHUKH, HAHOMATECPUAJIbl, OPTAHUYECKUE W MHUHEPAJIbHBIE
yaoOpeHus.

XuMHusA W 3J0pPOBbE YEJIOBEKA: IpaBWJia MCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmia OS30MIaCHOTO MCIIOIb30BaHUS MpEnapaToB OBITOBOM XMMUU
B IOBCEHEBHOM >KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanusit MEXNpEeAMETHBIX CBA3€H MpU  HW3YyYEeHUH oOmed
HEOpPraHU4ecKoi XxuMHuM B 11 Kilacce oCylIeCTBIISIETCS Ye€pe3 UCIOIb30BaAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SIBJISIONIAXCS
CHUCTEMHBIMHU JIJISI OT/ACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIA, JHEPTETUICCKUN YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIICCTBA, (PU3NUECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kinerka, OpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMbIE, TOILIHBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MUIIEBas
IPOMBIIIIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX IpenapaToB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTepHAJIOB,
AIIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCS TPOTPAMM CpPEIHEro oO0mmero o0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOIM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBJISIETCS] CUCTEMHO-IEATETbHOCTHBIA TOAXO.

B cooTBEeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS NpeaMeTa «XHUMHS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW T'pakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEIEIICHHIO;

HaJIM4KMe€ MOTUBALIMH K OOYyYEHHIO;

LEJIEHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolUMxcs PyKOBOJICTBOBAaTbCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CLIOCOOHOCTH CTAaBHUTh
LEJU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTra «XHUMUs» AOCTUTAIOTCA B
€IMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMHd POCCHMCKOro Tpa)kIaHCKOIo OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
o0y4Jarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUA TMpeaMera «XUMHUS»  OTpaxkaroT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeILHOCTH
oOyJarommxcs Mo peain3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTH:

1) rpaKaaHCKOr0 BOCIIMTAHUA:

OCO3HAHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI JPYTUX MPU aHAIU3€E Pa3IUYHbIX BUJOB YUEOHOU NEATEIBHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHHUSA

LEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€UYECTBEHHOMN XHMUM;

yYBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHS HAYKH €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M T[03HABaTEIbHBIX MOTHBOB B IMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e MHQOpPMaLUU O MEPEJOBBIX TOCTHKEHHSIX COBPEMEHHOW OTE€YECTBEHHOMU
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

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

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMaHHSA LEHHOCTEH 300pOBOro u 0Oe€30MmacHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0e30macHOro oOpalleHus C BEHIeCTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U KU3HH JIIOJEH;

OCO3HAHUSI TOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NeATEIbHOCTH, OOILECTBEHHO IOJIE3HOM, TBOPYECKOM W  JPYrMX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHOro poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUMN IO XUMUHU;

YBaXXEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yIbTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanm3arid COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUHM, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JIOTrNYeCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSL TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIHSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUM XUMHUHU IS
pELICHUST BOMPOCOB PAMOHAIIBHOTO MPUPOIOTIOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUWA, NPUHOCAIIUX BpEl OKPYKAKOLIEH
IPUPOTHON cpeie, YMEHHsSI TPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVUCTBUN U MPEIOTBpALIATh UX;

HaJMYusl Pa3BUTOrO 3KOJOTHYECKOTO MBIIIIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTIbITa NESATETbHOCTH AKOJIOTHYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CHeIUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKaloIllleM MUpE KaK O €IUHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWU TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelieHuu MpoOJieM COXpaHeHHS
MPUPOIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH IS  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOM POJMU B
CO3J/aHMM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, pEIIEHUU TI00ATBHBIX MPOOIeM
YCTOWYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUH YCIOBUI
YCIEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKJIOIO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAyYHOW TIPAaMOTHOCTH: TIOHMMAaHHUS CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJIh3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeNlaTh 000CHOBAHHBIE 3aKIIOYCHUS 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;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCUOoHaTbHON

JESATEIBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOTrO MpeaMeTa «XUMHUs» Ha
YPOBHE CpEHET0 00111ero 00pa3oBaHuUs BKIIOYAIOT:

3HAYUMBbIC IS dbopMupoBaHUsI ~ MUPOBO33pPEHUS  OOyYaroIMUXCA
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOUIUE
[ETOCTHOCTh HAy4YHOM KapTUHBI MHUpa U cCHeuuduKy METOJI0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliece, CUcTeMa, Hay4YHblid (akT, MPUHITUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusi, UCCIE0BAHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC y4yeOHbIE NEUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COIIMAITLHOM KOMITETESHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4COHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETYyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHBIMHU
NeHCTBUAMM:

1) 6a30Bble JJorMUYecKue JeiicTBHS:

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

ONpEAEsATh LEJNN JEITEIbHOCTH, 3ajJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABICHHBIMU LICJISIMH;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHMU NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICIISITh XAPAKTEPHbIE MPU3HAKU TMOHSATUW W YCTAHABIMBATh WX 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 PACCYXXJCHHS (MHAYKTUBHBIC, JEIYKTUBHBIC, TIO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE MO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIHHBIC MPEACTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opmysia, ypaBHEHHE XHMHUYCCKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPHU3HAKOB U3y4a€MbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB M XUMHYECKHUX
peaKkuuu;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITeNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAaueCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSITECJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOSATEIIbHO MPOTHO3UPOBATH €ro pe3yiabTar, (popMyaupoBaTh
0000ITICHUS W BBIBOABI OTHOCHUTEIILHO JTJOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

npuoOpeTaTh OMNBIT YUYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATECIIbBHOCTH, TPOSBISITE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKHX 3a7ay, NPUMEHEHHUIO pa3IUYHbIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ unpopmaunmeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HWHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUS, CIPABOYHBIE MOCOOWS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpeCTaBIICHUS], KPUTHYECKHU OIICHHBATH eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUMBOCTD;



bopMyaMpoBaTh 3aMpPOChl U MPUMEHSATH PA3NTUYHBIE METOJbI MPU MOUCKE U
orbope wuHPOpPMAIIUM, HEOOXOTUMOW ISl BBIMOJHEHHS Y4YEOHBIX 3a/aad
OTpEENEHHOTO THUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
nHpopMaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKU U JIPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa NpH paboTe C
XUMUYECKON uWHGOpPMAIUel: TPUMEHATh MEXKIpeAMeTHbIe ((u3udyeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpECTBA
HaTJISIHOCTH.

OBj1aieHHe YHHBePCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IUaora W/viH
JUCKYCCUHU,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MIOJTYYCHHBIX CAMOCTOSATEIFHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMTOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (pOpMYyIHPOBATH BBHIBOJIBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMU.

OBjaieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NeSATEeIbHOCTh, Ompeaensas e€ [eld W 3aJadyd, KOHTPOJMPOBAaTH W 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOPUTM JICUCTBUN  TpHU
BBITIOJTHEHUU Y4Y€OHBIX U HCCIIENOBATEIIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TMOJyYEeHHs HOBBIX 3HAHUU O
BEI[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOSH JIEATEILHOCTH Ha OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHs»
OTpaXkaroT:

cOpPMHPOBAHHOCTh  MPEACTABICHU O XMMHYECKOW  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUUW B TIO3HAHWUW SIBJICHHUU



npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHOHATBLHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS] TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAs
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTass M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJIApHBIA OO0BEM, YIJIEPOAHBIN CKeneT, (YHKIMOHAIbHAS TpYIIIa,
pajKai, U30MepHs, U30MEPbI, TOMOJIOTHYECKHI P, TOMOJIOTH, YIJIEBOJAOPOIbL,
KHCIIOPOJ M a30TCOJAEpXkAIIUE COCAVMHEHUS, MOHOMED, IOJIMMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOEHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTH W CHUCTEMHOCTH XHMHMYECKHUX
SBJICHUHM, (PAKTOJOTMYECKUE CBEICHHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHUH U
0€30MacHOM HCHOJIb30BAHUU BAXKHEUIIMX OPraHWYECKUX BEUIECTB B OBITY U
NPaKTUYECKOMN AESTEIbHOCTH YEIOBEKa;

c()OPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEpHbIE NPU3HAKUA TOHITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPU
ONMCAHUM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPTraHUYECKUX COEIMHEHMIA;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN)
GbopMya OpraHMYEeCKMX BEUIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEIIECTB JI WILIIOCTPAIlUU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOEHHUIO K OINpEeACTIEHHOMY
KJIacCy/Tpynmne CcoeluHEeHUN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TcojAepiKalline
COEIMHEHUS, BBICOKOMOJICKYJIIPHbIE COEJUHEHHMS), JlaBaTh WM Ha3BaHUS II0
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAJIbHbBIC
HA3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMHIIEH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbIerul], aleTaabIerul, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0TA, OJICMHOBAsI KACJIOTA, CTEAPUHOBAs KUCIIOTA, TIIFOKO03a,
bpykTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHSI OINPEACNSITh BHABl XHUMHYECKOW CBSI3M B
OpraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. bytnepoBa s 00bICHEHUSI 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHECHHS MACChl BEIICCTB;

chOpPMHPOBAHHOCTh ~ YMCHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIaCCOB OpPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIMJICH, alleTUJICH,
oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
rmnepuH, GEeHoJ, areTaNbIeTH, MypaBbHHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKUX PEaKIUNl ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHN YTIIE€BOIOPOIHOTO
Chlpbs (HE(QTh, NUPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHHUM TMPOBOAUTH BBIYUCICHUS 110 XHUMHYECKUM
ypaBHEHHUSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOIYKTa
peakIMyi II0 HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEIIIECTB UJIU MIPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOJ/IaX HAyYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMHUM MPU U3YUYCHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUN (HaOJIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
WCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMM M HX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOATh ITpaBUJIa TTOJIH30BAHUS XUMUYCCKOU
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO JT1aOOPATOPHBIX
XUMHYECKHUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUH IJIJAHUPOBATh M BBIMOJHATH XHUMHUYCCKUN
AKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TIOJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIKOB NMpPH HArpeBaHWU, I[BETHBIC PEaKIMu OCIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKU O€30MacCHOCTH TIpU OOpallleHUH C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYJOBaHUEM, TMPEIACTABISATh PE3YJIbTATHI
XUMUYECKOTO OKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMio, TMOJy4YaeMyr W3 pPa3HbIX MCTOYHUKOB (CpEeICTBAa MacCOBOM
uHdopmaruu, aTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  TIpaBUJia  AKOJOTHYECKU
1e7ecoo0pa3HoOro TOBEJICHUS B OBITY W TPYJAOBOH JACATEIBHOCTH B IEISIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’)KAIOIIEH MPUPOIHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS KX BPEIHOIO BO3JICHCTBUS Ha OPraHu3M
YEJI0BEKA,

JJIs. 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIUMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

bopmy.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XHMUW B TIO3HAHWU SIBJICHUMU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIs1 pElISHUs] MPAKTUYECKUX 3a1a4
1 DKOJOTUYECKH O0OOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 370POBBIO U IPUPOIHOM
cpexne;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAralONINE TOHATUS (XMMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMHUYECKAsl CBS3b
(KoBaJICHTHAs, MOHHAS, METAJNIMUECKas, BOJIOPOJIHAS ), KPUCTAJUTMICCKAs PEIIETKA,
TUNBl  XUMHUYECKHX  PEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEIICKTPOIUTHI,
AJEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHYECKOM peakiui, XMMHYECKOE€ PAaBHOBECHUE); TEOPHMHU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckui 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE MOHWMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHYCCKHUX SBIICHHH, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XApPAaKTEPHbIE NPU3HAKU IOHATHUH,
YCTaHaBJIMBATh MX B3aHMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHIATUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
cocTtaBieHUss (GOpMyl BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  pEaklui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETAIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHHUHN OMpPENESITh BAJCHTHOCTh U CTENCHb OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKasi, BOJAOPOAHAS) B COCIUHEHMSIX, THI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUIMYECKAs), XapaKkTep Cpebl B BOJAHBIX pacTBOpax HEOPTraHUYECKUX
COCIMHCHMI;

c(pOpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IIPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPENeIEHHOMY KJacCy/TpyIe
COEMHEHMH (IIPOCThIE BEIIECTBA — METAIbl U HEMETAJLJIbl, OKCUbl, OCHOBAaHUS,
KHCJIOTBI, aM()OTEpHBIE THAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUM PacCKpbIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
U IPOTHOCTHYECKYIO (QDYHKIUY;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB |1—4 mnepuonoB llepuonnueckoit cucTteMsl
xumuueckux anemeHtoB JI. M. MeHnneneeBa, MCHOJIb3ys MOHATUS «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «QHEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKUX JIEMEHTOB M MX COEIWHEHUN
1o nepuoaam u rpynnam llepuonnueckon cucremMpl XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

chOpPMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUIM COOTBETCTBYIOUIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUHU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTENEHEW OKHUCIICHHS SJIEMEHTOB, 0OpaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHUPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHUS pPEaKUUW pa3IUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIIMii HOHHOTO OOMEHa, YYUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLIUHU UAYT 10 KOHIIA;



cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKIAAIOIINE
KAueCTBEHHBIM COCTaB pPa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMHM  PACKpPBIBATh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peaKIuu OT Pa3IMYHBIX (AaKTOPOB; XapaKTep CMEIIECHUS XMMHUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictus (mpunuui Jle [latense);

c(hOpPMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XUMUYECKHE TIPOIECCHI,
JeXKale B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUSI CEPHOM KHUCIIOThI, aMMHakKa, a
Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOJIEMaX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOrO U3 YYACTBYIOUIMX B PEaKUUU
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKON
MOCyIol U J1TabOpaTOpHBIM O0OpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3lIoKEHUE MEPOKCUAA BOJOPOJA B NMPUCYTCTBUU KaTaau3aTopa,
ONpEJENEeHNEe Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJIMKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON pEeaKIlu,
peakiu MOHHOTO OOMEHA, KAayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHHWE SKCIEPUMEHTAIBHBIX 3a7ad TI0
TeMam «Metaey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAIlEHUU C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peaKIuii W (OpMYyTUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaIH, IHTepHeT 1 ApyTHX);



chOpMHUPOBAHHOCTh ~ YMEHHMH  coOOJIOJaTh  TIpaBUJia  DKOJOTHYECKH
11eJ1eco00pa3HOro TOBEICHUS B OBITY W TPYIOBOH JACATEIBHOCTH B IEJAX
COXpPAaHEHHSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOIHOM Cpelibl, OCO3HABATh
ONACHOCTh BO3JCUCTBUS HA KUBBIE OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasarens [I/JIK, moscHATe Ha mpuMepax cHocoObl YMEHBUICHHUS U
MPEIOTBPAICHUS UX BPEHOTO BO3/ICHCTBHUS HA OPraHU3M 4YEJIOBEKA;

JUI O0YYaroIIUXCsl ¢ OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CIENBIX W CHA0OBHASIIUX OOYYaIOIIMXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHuit JI. bpaiins nms 3anmucu XMMUYECKHX

dbopmy:t.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
IIpenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no paszneny 3
Pa3nes 2. Yraesoaopoasl
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 |
ux nepepadoTka
Uroro no pazgeny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
3.1 Cnuprel. ®enon 3
39 Anbnerunsl. KapOOHOBBIE KUCIIOTHI. . |
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 1




Hroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 3
Hroro no pazgeny 3
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Htoro no paznemny 2

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne i/ P Konrpoubnbie IIpakruyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKUX 3
anemeHToB 1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
) BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Merainsl 6 1
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX )
’ BEIIECTB
Uroro no pazgeny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

[Ipeamer oprann4eckor XUMHH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoaudecTBO 9acoB

Bcero

KonTposabHbie
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
(cucremMaTuyeckasi) U TpPUBHAJIbHBIE
Ha3BaHUA OPraHUYCCKUX BCIICCTB

AIKaHBI: cOCTaB U CTPOCHUC,
TOMOJIOTHYECKHUI pAax

Meran u 3TaH — npocTenire
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUJCH " HOPONUJICH — HpOCTCf/'IHJHC
MNpEACTABUTCIIN AJIKCHOB

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

Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. [omyuenune
CUHTETHYECKOTO KaydyKa U PE3UHBI




AJIKHMHBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUHN Psil. 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
ras3el, He()Th U MPOAYKTHI €€ epepaboTKu

16 Kontponbnas paboTa mo pazaery
«YTneBoaopoab»

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
M€TaHoI U 3TaHoi. BoropoaHas cBs3b

13 MHoOroaroMHble CIUPTHI: STHUICHIINKOJIb U
[JIMLEPUH

19 DeHOIT: CTPOCHHE MOJIEKYITBI, (PU3UIECKHE
Y XUMUYECKHUE CBOWCTBA, MPUMEHEHHE

20 Anpaerunsl: GopManbaeTu U
aneTranbAerul. AueToH

)1 OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE
KHUCJIOThI: MypaBbUHAs U YKCYCHas

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KHCIIOTBI»

CTeapI/IHOBaH H OJICMHOBAs KHMCJIOTHI, KaK

23 MIPEICTaBUTENH BBICIIUX KapOOHOBBIX
KHCIIOT

24 Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHUE
Crnosxuble 3(hUpbl KaK MPOU3BOJIHbBIE

25 KapOOHOBBIX KUCIOT. 'MAPOIIN3 CIIOKHBIX
3¢upoB

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

27 Baxwneriue npenicraBuTeNu: riroKo3a,
bpykTo3a, caxaposa

)% Kpaxman u nemutono3a Kak mpupoHbIe
MTOJINMEPBI
KonTponbHas pabota no pazaeny

29 «Kucnopoacoaep:xaiiue opraHnyecKue
COETUHEHUS

30 AMWHBI: METUJIAMUH U aHUJIUH
AMUHOKHUCITOTHI Kak aM(OTepHBIe

31 OpraHNYeCKHUE COCTUHEHUS, UX
ouonornyeckoe 3HaueHue. Ilentuab

1 benku kak mpupoaHbIe
BBICOKOMOJICKYJISIPHBIE COSMHEHUS

3 OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN

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

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUHN IIEeMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuonnueckuit 3akoH u Ilepuognueckas
cucTeMa XUMMUYECKuX annemeHToB /1. .
MenieneeBa, X CBs3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCIMHEHHH 110
rpynnaM u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Meneneena B
pPa3BUTHUU HAYKH

CrpoeHue BemecTBa. XuMU4eCKast CBs3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBsI3U. BogoponHas cBs3b

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

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.

HcTtuHHBIE U KOJNIOMIHBIE PacTBOPLI.
MaccoBas 1011 BelllecTBa B pacTBOpC




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 PEaKIUSIX

Ckopoctb peakiun. OOpaTuMbIe peaKIuu.
XUMUYECKOE paBHOBECHE

[IpakTnueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakium»

11

DnekTpoiauTHdecKas auccoruamnus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaxiiuu nonHoro oomeHna. I'maponus
OpPraHMYECKUX W HEOPTaHMYECKHUX BEIIECTB

12

OKHUCINTENEHO-BOCCTAHOBUTEIILHBIC
peakmmu. [lousTHE 00 2MIEKTpOIIN3E
pacIIaBoB M pacCTBOPOB COJIEH

13

14

KonTponpHas pabota mo pazaeny
«Teopernueckne OCHOBBI XUMHUU»

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




15

16

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIIpsHKEHNUN METaJUIOB

XUMHAYECKHAE CBOMCTBA BAKHEHIIINX

METaJUIOB (HaTpUH, KaJui, KaJablluii, MarHuH,
QATFOMUHHNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

19

20

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
COCTUHEHUN

[IpakTuueckas pabora Ne 2. "Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
«Mertamis»"

HeMeTaJIJIBI, HUX ITIOJIOKCHUEC B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB

21

®uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AJIOTpOnUsS HEMETAUTOB (Ha IpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

23

24

XHAMHMYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHUN

XuMHUUecKre CBOMCTBa a30Ta, ochopa u ux
COCIMHEHU I

XHWMHYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

25

26

[IpumeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COETMHEHUN

O0001IeHYE ¥ cUCTEMATU3alUs 3HAHUI 1O




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

[IpakTrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 33724 10 TEME 1
"Hemerannsl"»

73 KonrponsHas padora o remam «MeTamibny |
u «Hemeramnbi»

79 Heopranuueckue u opraHu4ecKue KUciaoThl. 1
Heopranuueckue u opraHnyecKue OCHOBaHUS
AmdoTrepHble HEOpraHU4eCKue 1

30 opraHudeckue coenuHeHus. I'enetTnueckas |
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BELIECTB
Ponb xuMum B obecrieueHNH SKOJIOTHYECKOi,

31 SHEPTeTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHU MEAULIMHBI
[IpencraBienust 06 0OIMX HAYYHBIX

32 MIPUHIUIIAX IIPOMBIIUIEHHOIO MTOIYy4YeHUS 1
BAXHEHIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MaTEPHATIOB 1

34 XHUMHA U 310POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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