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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpelHero ooOiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbI  CpEIHEro o0Iero o0pa3oBaHUsS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepalvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelIbHBIE MPOTPaMMBI, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocOUTaHus B Pocculickoil
@epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoOAX0/0B K pa3paboTKe MpOorpaMMbl IO XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTUS OOy4YarOMIMXCA CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHusl, pe3yibTaToB OOydeHHs W TpeOOBaHMM K YPOBHIO IMOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHOYXHUT 3aBEpUIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOLLIEM €My ©0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peammsyercs xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEJHEro o0Iero oOpa3oBaHusl CPeACTBAMU y4eOHOTO
npeaMera «XUMHUSD», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKKA HAyKd XUMUHU, €€ 3HAYCHHUS B
NMO3HAHWU TPUPOJLI U B MaTEpPUAIBbHON U3HM OOIIECTBA, a TAKXKe C Yy4ETOM
o0mMX 1enell M NPUHILUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasosanus B Poccuiickoit deaeparumn.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO POJb B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JJaHUU HOBOW 0a3bl MaTepUalibHON KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJaJa B (POPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpY)KAIOIIeM MHUpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (hOopMHUpYyeTCs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUpPA, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmiectBa. CoBpeMEHHass XMMHS Kak Hayka
co3uaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBUM C OOIIMMU MHEISIMH U TNPUHIUIAMU CPETHEro OOIIEero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM IS BbIPaOOTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, IPOJOJLKCHMUS
o0pa30BaHMsl B pa3IMUHbIX 00JAaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsoliuMi  ripeAMeTa  «XUMHSD»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» u «OOmas M HEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUU MO0 HEOPraHUYECKOM XUMHUHU (C BKIOUEHHEM 3HAHMH W3 OO0Ield XMMHUH) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YUYECHHU
npeaMera o0OecleyuBaeT BO3MOXKHOCTh PacCMOTPEHHS BCEro MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuvecKas XuMus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K H3YYEHHIO Y4YeOHOro wMarepuajia U 0OyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIIMHEHHI, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKMX M  DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHUH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHMueckod XUMHM I[OJY4YarOT pPa3BUTHE
chOopMHpPOBaHHBIE Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs MEPBOHAYAIBHBIC
MIPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM yrjaoM 3peHUsi B IMpeaMmere «XuMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyUEHHBIM Ha YPOBHE OCHOBHOTO 00IIEero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTMUECKHE CBEICHHS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHudeckas
XUMUS» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOAOJOTMYECKUX MO3ULIUM,



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

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeEIIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaxX W NMPUMEHCHHH, a TAK)KE O XUMHUYECKUX PEAKIUSIX, UX CYITHOCTH U
3aKOHOMEPHOCTSX MNpOTEeKaHus JomoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUs, WMEIOIIMMH KYJIbTYPOJIOTHYECKUA U TPUKIAIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JIpYTMMH HayKaMHd, PAacKpbIBalOT €€ pojib B IO3HABATEIHHOW M TMPAKTUYECKON
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIMTAHHMIO YBAXKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIHMBATh WHOOPMAIUIO U
NPUMEHATh € A TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEN0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dbopMupoBaHrE y OOYyYarOIIUXCS MHUPOBO33PEHUYECKONW OCHOBBI ISl TOHUMAaHMS
bunocodhckux uaeH, Takux KaK: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHMYEeCKOro MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB WX COCTaBOM H
CTPOCHHEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pelIeHUs] TMPOTUBOPEYMH MEXKIy HOBBIMH (aKTaMU U  TEOPETUYCCKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU IKOJOTUUECKUX MpodsieMm, a
TaKxe MpoOJeM cOepexeHus: IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3[JaHUsI HOBBIX
TEXHOJIOTUH U MaTEpUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHUSA, PAa3BUTUS M COIUATHM3AINH
OOy4JaromMXcsl MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbl K OIPEACIICHUIO
CONlepKaHUsI M TOCTPOEHUS TIpPeIMeTa TMpeayCMaTpuBalOT (HOpPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHUCTBUW, UMEKOIIUX 0a30BO€ 3HAYEHUE IS
pa3NUYHBIX BHJIOB JESITEIBHOCTU: pEUIeHUus MpoOJsieM, IOUCKa, aHajau3a Hu
00paboTku nHGOpMAIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa IPAKTUIECKOM
U HCCIIEOBATEIILCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mnpakTtuke mpenomaBaHWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeHEro 0o0I11eTo 00pa3oBaHus, MPU ONpeEeICHUN
COZIeP KATEIIbHOM XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESITEIIbHOCTH YEJIOBEKa W KaK OJHOTO M3 KOMIOHEHTOB MHPOBOW KyIbTyphl. C
METOJMYECKOW TOYKHM 3PEHUSl TAaKOM MOJXO0J K ONPENENICHUIO LeNed U3ydeHUs
MIpeIMETa SIBISIETCS BITOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pPEHHUS IVIABHBIMM LIEJSIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsIFOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIEHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX pEakUui, HEOOXOJUMBIX Uil HpUOOpETEHMS
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e301acHOro OOpaIleHus ¢ BEIIeCTBAMH.

Hapsiay ¢ aTum, conepxaTenbHas XapaKTepUCTUKA LIeJIel U 3a]1ay U3y4CHHS
IpeaIMeTa B IPOrpamMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbIIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUs OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUN, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMH aKTHBHOTI'O NOJIYYEHMS 3HAHUM W NMPUMEHEHMS WX B PEalbHOM KU3HU
JUISL peLIEHUS TPaKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM NpU U3YYEHUM NpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAaKKUE LIETU U 3a]]a4H, KaK:

ajanrtanus 00y4aromMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
peleHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX  HABBIKOB  (KIFOUEBBIX
KOMIIETEHIIMI), WMEIOIIMX YHUBEPCAJbHOE 3HAYECHHUE IS PA3IMYHBIX BHJIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MHQPOpMAlIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKH C MO3UIUI
HKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CTIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMH IMOTPEOHOCTSMH, UCIIOJIH30BATh
COBpPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOM WH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMUpOBaHUE U PA3BUTHE Y O0YUAIONIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0IaTEIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
paIlMOHAIBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOJHEHUSI SHEPTETUUECKUX PECYpCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpexHOTO
OTHOIICHUSI K TPHUPOJEC M CBOEMY 3I0pPOBHIO, a Tak)Ke NPHOOPETCHHS OIbITa
UCIIONIb30BaHUs TIOJIYYCHHBIX 3HAHWHM Ui TMPUHATHS TPaMOTHBIX DEIICHUN B
CUTYaIUsIX, CBI3aHHBIX C XUMHUYCCKUMH SBIICHUSMHU.

B ydeObHOM maHe cpenHero oOmmIero oOpa3oBaHUsA MpeaMET «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4IHBIC
TIPEIMETED).

OO111ee uncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YUCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopazoBaHus, cocrabiseT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIYYEHUH HOBBIX BEIIECTB M MATEPHAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE ToI0keHUsA. CTPYKTYypHBIE (POPMYIIBI
OpPraHMYEeCKUX BemlecTB. [ omoisiorus, wuzomepus. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIE CBSA3U.

[IpencraBnenne o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COEAUMHEHUN (CHUCTeMaThyecKkas) W TpUBHUAIbHBIE Ha3BaHUS
BAKHEUIIINX MMPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYE€HUS BEIIECTB M HX NPEBPALICHUN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHUE W
ONMCAHUE JICMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IUIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHW psaa. MeraH W 3TaH —
MPOCTEUINE TPEICTABUTENN QJIKAaHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3amMelieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUHN pAll. DTUIIEH U MPOMUIEH —
MPOCTEUINE TPEICTABUTEIN QJIKEHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOyYCHUE U TPUMEHEHHUE.

Ankaauensl: OyrtamueH-1,3 u metunOyraaues-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusaiuu). [loaydyeHne CHUHTETHYECKOIo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUYECKUH P, ALICTHIICH
— TPOCTEUIHNM MPEeACTaBUTENIh AJKUHOB: COCTaB, CTPOCHHE, (U3UUYECKUE W
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUS, FaJOTCHUPOBAHUS, TUIPATALINH,
TOpPEHHUs] ), TOJyYeHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, cTpoeHue, PU3NUYECKHE W XMMHYECKHE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI 1 HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. 10.1yo:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb



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

[IpupoaHbple HMCTOYHUKH YIVIEBOIOPOAOB. lIpupomHblli ra3 W HOIyTHBIE
HedTsaHbie Ta3pl. Hedtp u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), TUpoau3. IIpomyKTel
nepepaboTku He(pTH, UX MPUMEHEHNE B MIPOMBIIIJIEHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIeIMpOBAHHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyY€HHUE ITHIICHA
Y U3YYEHHUE €TO CBOMCTB.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM MPOAYKTA PEaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB WK NPOAYKTOB PEAKIIUH).

Kucnopoacoaepxaiue opranuyeckue CoeJUHEHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
¢u3nueckue M XHUMHYECKHME CBOMCTBA (peakUMH C AaAKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHble CBs3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIIMLIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIE cnHpThl). [leficTBue Ha
opraHusM yenoseka. [I[pumenenne rmmuepuHa U TUIICHIJIMKOIIS.

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

Anmpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHI:  CTPOECHUE,
duznyeckue U XMMHUYECKHE CBOMICTBa (peakUMM OKHCIEHUS U BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCyCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOMCTBa (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus dTepuuKaiim), nojayyeHue 1 MpuMEHEHUE.
CreapuHOBasi U OJEMHOBAs KUCJIOThl KaK MPEIACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cioxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xxupoB. buonornueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, KiaccuUKaluUs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['Ioko3a — nmpocTelimuii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE 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 monuMepbl. CTpoeHue Kpaxmalna U
Heuoo3bl. PU3MYECKHEe W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBPAIllCHUMN:
IpoBeJeHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIUPTOB (OKHUCIEHUE HTaHOJIa
okcusioM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3zammopeicTBHE Kpaxmalia € HOJIOM),
MPOBEICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Boluncinenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WX MPOTYKTOB PEAKIINH).

A3oTcoaeprkalue OpraHu4ecKue COeINHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHUYecKhe coeAruHeHus. Pu3nueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuimHa). buonorudeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkn kak NOpUpPOAHBIE BBICOKOMOJIEKYJIIpHbIE coeauHeHus. [lepBuunas,
BTOpPUYHA M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYEeHHUS BEIIECTB W MX IPEBpaIlCHUN:
HaOJIOZICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JAeHATYypalus OSIKOB Mpu
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BrbicokoMoJIeKyJISIpHbIE COeINHEHNSI

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

OKCIEepUMEHTAIbHBIE METOJIbI M3Yy4YEeHHUs BEUIECTB W MX IPEBpallCHUN:
O3HAaKOMJIEHUE C 0Opa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanuzanust MexXnpenMeTHbIX CBSI3el MPU U3YUEHUU OPTaHUYEeCKON XMMHU B
10 xjacce oCyIIECTBISIETCA Yepe3 HCIOJb30BaHUE 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, NepUOIUIHOCTb, HaOIIOICHNE,
U3MEpEHHUe, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BElIeCTBa, (PU3NUUECKUE BETUUMUHBI U SMHUIIBI X U3MEPEHHUS.

buonorust: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOJbI, JKUPBHI,
(bepMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE UCKOMAaeMbIe, TOIUIHBO,
PECYPCBHIL.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBLHOIO IHUTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI0uKa. DHEpPreTuuecKre ypoBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUS AaTOMOB.

[Tepuonnueckuii 3akoH U [leproanyueckas cucreMa XMUMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NepuognyecKoro 3akona u Ilepmognyeckoil CucTemsl
xuMmudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpymnnaM MW TEepHOJaM.
3HaYCHHUE IEPUOINUECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJICHTHOM XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATETLHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U AHUOHBI.



Bemectsa  MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIIA KPUCTAIINYECKON PEIETKH.

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

Knaccudukanus HEOPraHWYECKUX COCIMHECHHM. Homenkiatypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIaCCaM.

Xumunyeckass — peakuus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTraHWYECKON M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SHEPTUHU [IPU XUMUYECKUX PEAKLIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iuuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE€ paBHOBecre. @DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMu4deckoro pasHosecus. [Ipunnnn Jle [laTense.

OnexTponutuyeckas auccouuanus. CuiabHble U cinalble 37eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEJI0YHAs.

OKHCIINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYECHHUS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMHYecKux 3neMeHToB [l U.
MenneneeBay, M3yueHHE MoOeNied KPUCTAIUIMUECKUX PELIETOK, HaONIOeHuE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokKeHUe NepoKCuIa
BOJIOPOJIa B MPUCYTCTBUU KaTaJau3aTopa, ONPEIEICHUE CPEABl PACTBOPOB BELIECTB
C TMOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEAKUMH HOHHOrO OOMeEHa),
MIPOBEICHUE NPAKTUYECKON paboThl «BiausHue pa3inyHbIX (AaKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEAKIUM».

Pacuérnsle 3anaun.

Pacuérel 1O ypaBHEHMSIM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHYECKUE PACUETBI, PACUYETHI C HMCIIOJIB30BAHUEM IIOHATHS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilomoxkenne HemetaiuioB B Ilepuoamueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
duzryeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHS HEMETAUIOB (Ha MpuMepe
KHUCIIOpOoa, cephl, pochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (rajJoreHOB, CEphl, a30Ta,
dochopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUHA  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN).

IIprumeHeHne BaXXKHEUIINX 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 Pl HAPSHKEHUI METAILIIOB.

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
TEXHUKE.

DOKCIIEpUMEHTAJIbHBIE METOJbl HW3YyYEHHUS BEHIECTB W HMX NPEBpaICHUN:
W3Y4YCHUE KOJUICKINH «MeTaulbl M CIUIaBbl», OOpPa3IOB HEMETAILIOB, PEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/1a4, HAONIOJICHHEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHJA aTIOMHUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIIOB).

Pacuérnrble 3ana4u.

Pacuérpl mMaccel BelecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJHMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA 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.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIILICHHOTO
MOJyYE€HUS Ba)KHEUIINX BEIIECTB.

YenoBeKk B MHUPE BEUIECTB W MaTEPUATIOB: BAKHEUIINE CTPOUTEIIHHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMuKa,
MaTepuasbl IJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEpAJbHbBIC
yaoOpeHus.

XuMHusA W 3J0pPOBbE YEJIOBEKA: IMpaBWa MCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBmia OS30MIaCHOTO MCIIOIb30BaHUS MpEnapaToB OBITOBOM XMMUU
B IOBCEHEBHOM >KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanusit MEXNpEeAMETHBIX CBA3€H MpU  HW3YyYEeHUH oOmed
HEOpraHn4eckoi xuMuu B 11 Kilacce ocylIeCTBISIETCS Yepe3 UCIOIb30BaHUE 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, aHalu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOJIOJCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUICCKUN YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIeCTBa, (PU3MYECKUE BEIMYMHBI U CIUHHIIBI HX
U3MEpPEHUsi, CKOPOCTb.

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

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

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypIHs, MPOU3BOICTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MUIIEBas
IPOMBIIIIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TPenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAaJIOB,
AIIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCS TPOTPAMM CpeIHEro oO0mero o0pa3oBaHus (JIAYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOIM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

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

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUMN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

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

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CLIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTaloTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEJEHHUS,  CIOCOOCTBYIOIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
o0y4Jarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaxkaroT
c(hOpPMHPOBAHHOCTh OITBITA TIO3HABATEIHLHON M MPAKTHYECKOW JEATeILHOCTH
oOyJaroluxcs Mo peain3aluy MPUHATHIX B OOLIECTBE LIEHHOCTEN, B TOM YHCIIE B
4acTH:

1) rpasKaIaHCKOr0 BOCIIMTAHUA:

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

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHHI B KOJUJIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIIBHOCTH IMpPU CO3JaHHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apTryMEHTHI IPYTUX IPU aHAIHU3€ PA3TUYHBIX BUJIOB YUeOHOI IeATEIHbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHHUSA

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

yYBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKHU €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M [03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU M TOCIEAYIOIIEM
aHanu3e WHQOpMaLUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMU,
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 OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY 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€30I1acHOr0 MOBEJCHHS B CUTYAlUsIX, YIPOXKAIOIINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHUSI TOCJIEICTBUN W HENPHUATHS BPEIHBIX NMPUBBIUCK (YIOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHUBHOE Yy4yacTHE€ B PEIICHUM MPaKTUYECKUX 3aaad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHHUS K TPYAY, JIOJIAM TPyJa U PE3yabTaTaM TPYAOBOU AESITENbHOCTH;

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

6) YK0JIOTHYeCKOro BOCIIUTAHHS

DKOJIOTHYECKH TIeJIECOO0OPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HaHUSI HEOOXOJAMMOCTH MCIOJIb30BAaHUS JIOCTHXKCHUN XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAOTIOIB30BaAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEIl OKpYKAIOUIEH
MPUPOTHON cpejie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILAT UX;

HaJMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTHUBHO TMPOTUBOCTOSTH UACOJIOTUU
xemogoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CIeNUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATILHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUU IEJTOCTHOTO
MpeACTaBICHUs] 00 OKpYXKalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU MpoOJIeM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOMU
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM POJMU B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOWUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOW, MUIIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHUH MEIUIIUHBI, OOCCIEYCHUH YCIOBUN
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKJIOrO YjieHa
00IIIEeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJTy4JaeMble 3HaHUS JUIsl aHAIU3a U OOBSCHEHMS SIBJICHUN OKPYIKAIOIIEro MHUpa U
IPOUCXOIAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 00OCHOBAHHBIC 3aKIIIOYCHHS Ha
OCHOBE HAayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C UENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHHS Jis
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON 1A TEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCUOoHaTbHON

JESATEIBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOTrO MpeaMeTa «XUMHUs» Ha
YPOBHE cpeaHero olmiero 00pa3oBaHus BKIIOYAIOT:

3HaUMMBbIe Ui (OPMUPOBAHMS  MHUPOBO33PEHUS]  OOYyYaAIOIIMXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOUIUE
IETOCTHOCTh HAy4YHOM KapTUHBI MuUpa HW cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbli (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusi, UCCIe0BaHUE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

pEryJIATHUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHOM
I'PaMOTHOCTH M COIIMAJILHOW KOMITETEHITUN 00YYarOIIIXCs;
CIIOCOOHOCTD OOy4JaroIIMXcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU Nno3HaBaTeJIbHbLIMHU
NeHCTBUAMM:

1) 6a30Bble JJOrMYecKHUe JeiiCTBHS:

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

ONpPEAEATh LENU JIEITEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C OCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHMM NPUEMBI JJOTMYECKOTO MBILIIJICHHUS —
BBIJICIISITh XapPAKTEPHBIE MPU3HAKHU TMOHSITUA W YCTAHABIMBATH MX B3aWMOCBS3b,



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 JIOTMYECKHWE PACCYXJICHHUS (MHAYKTUBHBIC, JEIYKTHUBHBIC, IO
aHAJIOTUM), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSIThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOCIBHBIC IPEACTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opmysia, ypaBHEHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPHU3HAKOB U3y4aE€MbIX BEIIECTB U XUMUUYECKUX PEaKIIUH.

2) 6a3oBbI€e HCCIeA0BATEIbCKHIE IeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB U XUMHYECKHUX
peaKkuuu;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITeIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMHU CaMOCTOSITEJIILHOTO TUIAHUPOBAHUS W  IPOBEIACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOSATENIBHO IPOTHO3UPOBATh €ro pe3yiabTar, (popMynupoBaTh
0000IIIEHUS W BBIBOABI OTHOCHUTEIILHO JJOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOJALIaHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESATCIIbBHOCTH, TMPOSBIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a7ay, NPUMEHEHHUIO pa3IUYHbIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ uHpopmaunmeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCpP)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh MH(DOPMAIUIO PA3IMYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHHBATH eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYMBOCTD;



bopMyaMpoBaTh 3aMpPOChl U MPUMEHSATH PA3NTUYHBIE METOJbI MPU MOUCKE U
orbope wuHPOpPMAIUU, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a7a4
OTpEENEHHOTO THUIIA;

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

CaMOCTOATENIbHO  BBIOMpATh  ONTUMAIbHYIO  (OpMY  HIPEACTABICHUS
nHpopmaruu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa NpH paboTe C
XUMUYECKON uWHGOpPMAIUEl: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMyIIbl, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJI30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J€HCTBUSIMMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBbI B XOJC IUaora W/WiH
JUCKYCCUHU,  BBICKa3blBaTb WA, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TI0KEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MIOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMTOJTHEHUT
XUMHYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW pabOTHI MO HMCCIICTOBAHUIO CBOWCTB
W3y4aeMbIX BEIECTB, peaan3alud y4eOHOTro MpoeKTa U (HOopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBjaieHHe YHHBEPCAJIbHBIMH PETyJISITHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSTENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NeSATEeIbHOCTh, Ompenesisis e€ Lenu W 3aJadyd, KOHTPOJMPOBAaTH U TI0O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii  aJrOPUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIEIOBATEIIbCKUX 3ajad, BbIOMpaTh HauboJsiee
3¢ (deKTUBHBIN crmoco0 HX pemeHus ¢ y4€TOM TMOJyYEeHHs] HOBBIX 3HAHUM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHan3a
¥ CAMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3yJbTaThl OCBOCHUSI Kypca «OpraHuueckas XUMHS»
OTpaXkaror:

cOPMHPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUW B TIO3HAHWUW SIBJICHHU



npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHOHATIBLHOM TPaMOTHOCTH, HEOOXOIMMOM IS pellIeHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOTI'O OTHOUIIEHHUSI K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATETLHOCTh, XUMHUECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISpHas
Macca, MOJIApHBIA OO0BEM, YIJIEPOAHBIN CKeneT, (YHKIMOHAIbHAS TpYIIIa,
pajKai, U30MepHs, U30MEPbI, TOMOJIOTHYECKHI P, TOMOJIOTH, YIJIEBOJAOPOIbL,
KHCIIOPOJ M a30TCOJAEpXKAIIME COEAMHEHHS, MOHOMED, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOEHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XWMHUH; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTA U CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTMYECKUE CBEICHHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHUH U
0€30MacHOM HCHOJIb30BAHUU BAXKHEUIIMX OPraHWYECKUX BEUIECTB B OBITY U
NPaKTUYECKOMN AESTEIbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XApAaKTEPHbIE IMPU3HAKU TOHSTHIA,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPU
ONMCAHUM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPTraHUYECKUX COEIMHEHMIA;

c(OpPMHPOBAHHOCTh YMEHHUU HCIOJIb30BaTh XUMHUYECKYIO) CHUMBOJIUKY JJIs
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYECKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBaTh MOJIETU MOJIEKYJl OPTaHMYECKHX BEHIECTB JI1 WILTIOCTPAIUU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJIE)KHOCTh HM3YyYEHHBIX
OpraHMYEeCKUX BEIIECTB MO HX COCTaBYy M CTPOCHHUIO K OIpPEACTIEHHOMY
KJIacCy/Tpylnme CoelWHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcojAepiKallue
COEIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHHUSI), JlaBaTh WM Ha3BaHUS II0
cucremarnueckod HomeHkiarype (IUPAC), a Takxke NpUBOAUTH TPUBUAIIbHbBIC
HA3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbIerul], aleTaabIerul, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsA KUCJIOTA, IIIK0K034,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOW CBSI3M B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa 11t 0ObsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MacChl BEIIECTB;

chOpPMHPOBAHHOCTh ~ YMCHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKMX BEIIECTB (METaH, 3TaH, ATWUJICH, IPOIMJICH, alleTHJICH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
rmnepuH, GEeHoJ, aleTaNbIeTH, MypaBbHUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATH TEHETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHN YTII€BOIOPOIHOTO
Chlpbs (HE(QTh, NOPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPAKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MEpEepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYMCICHUS II0 XHUMHUYCCKHUM
ypaBHEHHUSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJIHOTO BEIIECTBA WMJIM MPOIYKTa
peaKkIMyd II0 HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEILIECTB UJIU MPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMHUM MPU U3YUYCHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HAOJIIOACHUE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
WCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIOATh ITPaBUJIa TTOJIH30BAHUS XUMUYCCKOU
MOCYJIOM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WMHCTPYKLUMSIMHU IO BBIMOJHEHHUIO JTAOOPaTOPHBIX
XUMHYECKHUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMCHHUH IIJIJAHUPOBATH M BBINOJHATH XUMHUYCCKUUN
AKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TIOJIyUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEILIECTB, JICHATypalus OCJIKOB NMPU HArpeBaHWU, I[BETHBIC pPEaKIuu OCIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpaIlleHUH C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuii u popMyIUpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJy4aeMyr W3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
uHdopmaruu, aTepHer u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  coOOJIOJaTh  TIpaBUJia  DKOJOTHYECKH
11eJ1eco00pa3HOro TOBEICHUS B OBITY W TPYIOBOH JACATEIBHOCTH B IEJAX
COXpPAaHEHHSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOIHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbIca Tokazatens [IJIK, moscHsITh Ha mpumepax CrocoObl
YMEHBIICHUSI WU MNPEAOTBPALICHUS WX BPEAHOTO BO3JECUCTBHS HAa OPraHU3M
YEJI0BEKA,

JJIs. 00y4YaroIuXcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL  CHENBIX M CHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

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

c(hOPMUPOBAHHOCTh  MPEJACTABICHUM: O XUMHYECKOM  COCTaBIISAIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pElISHUs] MPAKTUYECKUX 3a71a4
M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO W IIPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAralOMINEe TOHATUS (XMMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AIICKTPOHHBIE OPOWTANIM aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb OKUCJIEHUS, XUMHUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  PEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTHUYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKOM peakiui, XMMHYECKOE€ PABHOBECHE); TCOPUM W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoauueckun 3akoH J[. M. Menneneena,
3aKOH COXpPAaHEHMS] MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUH
MpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3BIK XHMMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTaHUIECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEPHbIE IMPU3HAKU TMOHATHUH,
YCTaHaBIMBATh UX B3aHMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GopMysl BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBsI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKas, BOJAOPOAHAS) B COCIUHEHUSIX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHAs, MOJIEKYJIIpHAasd,
WOHHAsl, METAJUIMYECKAs), XapakTep Cpeibl B BOJAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIUHCHMI;

Cc(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBATh IIPUHALIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPENeIEHHOMY KJacCy/TpyIe
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE THAPOKCUIBI, COJIH);

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

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE 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 W3MEHEHHUSI CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COECAUHEHUI
1o nepuoaam u rpynnam llepuonnueckon cucremMpl XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

chOpPMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUIM COOTBETCTBYIOUIUX XUMUUYECKUX PEaKLIU;

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

c(OpPMHUPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHUS pPEaKUUW pa3IUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIIMii HOHHOTO OOMEHa, YYUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUMU UAYT J0 KOHIIA;



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

c(OPMUPOBAHHOCTh YMEHHM  PACKPBIBATh CYIIHOCTh  OKHUCIHTEIBHO-
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 Bo3aeictaus (mpunuui Jle [larense);

cOpMHPOBAHHOCTh YMEHUN XapakTEepPU30BaTh XUMUYECKHE TPOIECCHI,
JIeXKAIME B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUsS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIb30BAHUS XUMHUECKOU
MOCy/I0Ol U JTa0OpaTOpHBIM O0O0OpYJAOBaHUEM, a TaKXe MpaBWiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBHHM C WMHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEepOKCHAa BOAOPOJA B MPHUCYTCTBUU KaTaau3aTopa,
ONpEJENeHNEe Cpeabl pPacTBOPOB BEHIECTB C TMOMOULIBIO  YHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTb XMMHUYECKOW PEaAKIIUU,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMam «Metamey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWJIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU U JIA0OPATOPHBIM 000PYOBAaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX pEaKIHii U (HOPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  TIpaBUJia  AKOJOTHYECKU
11eJ1eco00pa3HOro TOBEJICHUS B OBITY W TPYIOBOH JACATEIBHOCTH B IEJIX
COXpPAaHEHUSI CBOETO 3J0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATH
ONACHOCTh BO3JCUCTBHUS HA KUBBIE OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATs Ha mpuMepax cmocoObl YMEHBIICHUS H
MPEIOTBPAICHUS X BPEHOTO BO3/ICHCTBHUS HA OPraHU3M Y€JIOBEKA;

JUI O0YYaroIIUXCsl ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbS: YMECHHE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHA0OBHOAIINX OOYYaIOIIUXCS: YMEHHE WCIIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKHX

dbopmy.



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 OPraHNYeCKOH 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 Anbneruasl. KapooHOBBIE KUCTOTHI. . |
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 [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB /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 knaccudukanum
opraHuveckux Beuiects. HomeHkmatypa
(cucremMaTuyeckasi) U TpPUBHAJIbHBIE
Ha3BaHUA OPraHUYCCKUX BCIICCTB

AIKaHBI: cOCTaB U CTpPOCHHUC,
TOMOJIOTHYECKHUI pAax

Meran u 3TaH — npocTenire
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA

OTUJCH " HOPONUJICH — HpOCTCf/'IHJHC
MNpEACTABUTCIIN AJIKCHOB

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

Ankanuensl. byraauen-1,3 u
MetunOyranuen-1,3. [onydyenue
CUHTETHYECKOTO KaydyKa M 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 ['enernyeckas cBS3b YIi€BOJOPOIOB,
MIPUHAIEKALIUX K pa3IMYHbIM KJlaccaM
[IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOIOB:

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
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 DeHOII: 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 aHUJTUH
AMUHOKHUCITOTHI Kak aM(OTepHBIe

31 OpraHNYeCKHUE COCTUHEHUS, UX
ouonornyeckoe 3HaueHue. Ilentuab

1 benku kak mpupoaHbIe
BBICOKOMOJICKYJISIPHBIE COSAMHECHHUS

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

[lepuonnueckuii 3akoH u Ilepuonuueckas
cucTeMa XUMMUYECKuX annemeHToB /1. .
MenieneeBa, X CBs3b C COBPEMEHHOU
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 okucienus. BemectBa
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 BEIIECTB, Pa3JIMYHbBIX
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
AmdorepHble HEOpraHU4eCcKue 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 OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus / 'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A., AKIInOHEpHOE
obmectBo «M3marensctBo «lIpocBerienne»

» Xumus, 11 xmacc/ I'abpuensn O.C., OO1iecTBO ¢ OrpaHUYEeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO

((HpOCBGHIGHI/IG»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA
VYyebHo-MeTonuueckuilt kKomruiekT "Buaeoypok. Xumus 10-11 kinaccer.
Knura yunrensa "Xumus 10-11 kmacesr”,

TaOmuner:

[lepnoanueckas cucrema xuMudeckux siaemeHToB [[.M1.Menneneena,
Tabnuia pacTBOPUMOCTH,

DJIEKTPOXUMHUYECKUN PSAJT HAMIPSIKEHUI METaJIOB

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

LHOK ( Uudoypoxk, AKnacc, Chepym, Yuu.py)
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