MHWHHUCTEPCTBO IMPOCBEIIEHUA POCCUHMCKOM ®EJEPAIIUU
MuHHCTEpPCTBO 00pPa30BaHUS APXaHIeJIbLCKOM 00,1aCTH

Yunpasiaenue o0pazoBaHusi Y CTbAHCKOr0 MyHHIIMIIAJIBHOTO OKPYra

MBOY "Kuzemckasa COIII"

PABOYAS ITPOTPAMMA
(ID 1861255)

yueOHoro npeamera «XumMus. bazoBblii ypoBeHb»

1151 ooyuarommxest 10 — 11 ximaccoB

Kuzema 2024



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cpelHero ooOiiero o0Opa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4yeOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnUTaHus B Pocculickoil
®epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0OB K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTH O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHuentyanbHble monoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJEpKaHUs, Pe3ylbTaTOB OOyYeHUsT U TpPeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM 3TaloM peaju3aluyd  Ha
COOTBETCTBYIOLLIEM €My ©0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YEJIOBEeKa, a TaKXKe SKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3IOPOBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0IIero oOpa3oBaHus CPEACTBAMU Yy4EOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMmMe MO0 XMMHUHM C Y4YETOM CHeUM(PUKA HAYKHM XUMHH, €€ 3HAYeHUS B
MO3HAHUU TPUPOJLI U B MaTEPUAIbHOW U3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eneldl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyr poJib B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJa B (POPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpY)KaloIleM MHUpPE Kak O €IUHCTBE
IPUPOJIbI U YENOBEKa, KOTopoe (popmHpyeTcs B XMMUU Ha OCHOBE NMOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbl, HEOOXOJIUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaxJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs KaK Hayka
co3uaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHs YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBHM C OOMIMMHU IEISIMH U TPUHIUIAMU CPETHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAaOOTKH  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOJLKCHMUS
o0pa30BaHMsl B Pa3IMUHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMA  nipeAMeTa  «XHUMHS»  [BISIIOTCA  0a30Bble  KypChl —
«Oprannyeckas xumus» U «OOm@as U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHUsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUU MO0 HEOPraHUYECKOM XUMHHU (C BKIOYEHHEM 3HAHMH W3 OO0IIeld XMMHH) U
opraHnyeckoil xumuu. @opMHUPOBaHUE JAHHON CHCTEMBI 3HAHWN NPU U3yYEHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEr0 MHOI000pa3ust
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMus» cQopMupoBaHa B MpPOTpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKO XHWMHHM BEUIECTBA
paccMaTpUBAOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOCHMSI OPraHUYECKHUX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHuH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COCIMHEHUH. B Kypce OpraHM4ecKOr XWMHUU TOJIYYarOT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XMMUYECKOM CBSI3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoMm 3peHusi B mpeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl MU3YyYEHHBI Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHuUs
TEOPETUYECKH MaTepuan u (aKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUSD» O00ydarouuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,



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

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHCHHUM, a TAKKE O XUMHUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MNpOTEeKaHus JomoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUs, WMEIOIIMMH KYJIbTYPOJIOTHYECKUA U TPUKIAIHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT NOHMMAHHUIO B3aUMOCBS3M XWUMUU C
JIpYTMMH HayKaMHd, PacKpbIBalOT €€ poJib B IO3HABATEIHHOW U MPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIMTAHHMIO YBAXKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMUHU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHPOBATHCS B OOMIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh MHGOPMAIMIO U
NPUMEHATh € A TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEN0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopMupoBaHrE y OOYyYaIOIIUXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAaHMS
bunocodckux uaeH, Takux KaK: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHMYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, TI03HABAaEMOCTb NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pEelIeHUs] TMPOTUBOPEYMI MEXKIy HOBBIMH (akKTaMH U  TEOPETHYECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU IKOJIOTUUECKUX MpodsieMm, a
TaKxe MpoOJieM cOepexeHUsT IHEPIETUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPHUAJIOB.

B mmane pemeHuss 3amad  BOCIHUTAHMSA, PAa3BUTUS M COIMAIM3AINU
OOy4JaromMXcsl MPUHITHIC MPOTPAaMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUs M TIOCTPOEHHUS TIpPeIMeTa TMpeaycCMaTpuBalOT (HOpPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUN, UMEKOIIUX 0a30BO€ 3HAYEHUE I
pa3NUYHBIX BHJOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa PAKTUIECKOM
U HCCIIEOBATEIIBCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mnpakTtuke mpenomaBaHMs XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiiero oopa3oBaHusi, MPHU ONPEICICHUN
COZIepKATeIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUS TpeaMeTa HarpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAYKH Kak 00JIaCTW COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JIESITEIIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyNbTypbl. C
METOJMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONPENENICHUIO LeNed U3ydeHUs
MpeIMETa SIBISIETCS BITOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs IVIABHBIMM LEISIMU W3Y4YEHUs IpeaMmera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIE MOHATUA, PYHIAMEHTAIBbHBIE 3aKOHBl U TEOPUH XUMHH,
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 XUMHYECKHMX peakuuid, HEOOXOIUMBIX [UIsl HPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE 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 XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e301acHOro OOpaIleHus ¢ BEIIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oduiero oopasopanus. CerogHs B
OpernojaBaHUM XUMUM B OOJbIIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSMH aKTHBHOT'O NOJIyYEHHS 3HAHUN W NPUMEHEHUS UX B PEAIBHOW JKM3HU
JUISL peLIEHUS TPaKTUYECKUX 3a/1a4.

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

ajanrtanus 00yJaromMXcsl K YCJIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
peleHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHue 'y OOyyaroUMXcs KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISI PA3IMYHBIX BHUOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MHQPOpMALIUH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUs! ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe I OLEHKH C TMO3UIUN
HKOJIOTUYECKON O€e30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHM3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE ITO3HABATCIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYaOIIMXCs: CIIOCOOHOCTH CAaMOCTOSTEIFHO MPUOOpPETaTh HOBBIE
3HAHMS 110 XHMHH B COOTBETCTBUH C KM3HCHHBIMH ITOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpeMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTHH I IIOMCKA M aHau3a YIeOHOW U
HAYYHO-TTONYJIIPHON HH(POPMAIH XUMHUYIECKOT'O COJICPIKAHNS;

(GhopMHpOBaHHE U PA3BUTHE Y 00YUAIOMIUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0JIFOaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJUMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUNA XHMHYECKOTO
9KCIIEPUMCHTA,;

BOCIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBJICHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
PaIMOHAIBFHOTO MPUPOJIOIOIB30BaHNS, TIOTIOTHEHUS YHEPTETUISCKUX PECYPCOB U
COXpaHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3J0POBBIO, a TaK)Ke MPUOOPETCHHS OIbITa
WCITIOJIP30BAHUS TOJYYCHHBIX 3HAHMHW IS TPHHITHS TPAMOTHBIX PEIICHUHA B
CUTYaIIHMsIX, CBI3aHHBIX ¢ XHMUYCCKUMU SBIICHUSIMH.

B yueOHOM maHe cpemHero oOmEero oOpa3oBaHHs MPEAMET «XUMHUS»
0a30BOTr0 YPOBHS BXOIWT B COCTaB MpEeIMETHOM 00sacTh «EcTecTBeHHO-Hay4YHBIC
IPESIMETBIY.

OO1ee 9rciio 9acoB, OTBEAEHHBIX JIUIS U3YYCHHUS XUMUH, Ha 6a30BOM ypOBHE
cpeaHero oomiero oopazoBaHus, cocrabisieT 68 dacos: B 10 kmacce — 34 gaca (1
yac B HeJelto), B 11 kmacce — 34 yaca (1 yac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYEeCcKON XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIYYEHUH HOBBIX BEIIECTB M MATEPHAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TTONI0keHUsA. CTPYKTYpHBIE (DOPMYIIBI
OpPraHMYeCKuXx BemlecTB. [omousorus, wuzomepusa. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIE CBSA3U.

[IpencraBnenne o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpPraHUYeCKUX COEAMHEHUN (CHUCTeMaThyecKas) W TpUBHUAIbHBIE Ha3BaHUs
BAKHEUIIINX MMPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
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 (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

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, TOMOJIOTUYECKUHN pAll. DTUIIEH U MPONUJIEH —
MPOCTEUINE TPEICTABUTEIN QJIKEHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOyYCHUE U TPUMEHEHHUE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuusi noiauMmepusaiuu). [loaydyeHne CHUHTETUYECKOTo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUYECKUH P, ALICTHIICH
— TPOCTEUIIMIM MpeACTaBUTENh AJKHUHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XMMHUYECKUE CBOMCTBA (pEakKiuu TUJIPUPOBAHMS, FaJOTCHUPOBAHUS, THIPATALINH,
TOpPEHHUs] ), TOJyYeHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, cTpoeHue, PU3NUYECKHE W XMMHYECKHE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. 10.1you:
cocmae, cmpoeHue, uauueckue U  XUMudeckue  ceolucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb



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

[IpupoaHbple HMCTOYHUKH YIVIEBOIOPOAOB. lIpupomHblli ra3 W HOIyTHBIE
HedTsaHble Ta3pl. Hedpts um 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.

OKCIEepUMEHTAIBHBIE METOAbl M3YYEHHs] BEIIECTB M HX MPEBpAIICHUIL:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIeIMpOBAHHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
rajJlOreHONPOU3BOIHBIX, TPOBEIECHUE NPAKTUYECKON PabOThI: MOJyYEHHUE ITHIICHA
Y U3YYEHHUE €TO CBOMCTB.

Pacuérnble 3anaun.

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

Kucnopoacoaepxaiue opranuyeckue CoeJUHEHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. MeETaHOJN MW 3TAHOJN: CTPOCHHE,
¢u3nueckue M XHUMHYECKHME CBOMCTBA (peakUMH C AaAKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEeHHe. BomopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaroMHsle  COMPTBL. OJTWICHIJMKOJIb W  TJIMIEPUH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rmmuepuHa U TUIICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (HU3NYECKHEe W XHMHYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anmpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHI:  CTPOECHUE,
duznyeckue U XMMUYECKHE CBOICTBa (peaklUMHU OKHCIEHUS W 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 3TepuuKaiim), moaydyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cioxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, kiaccuuUKalus ~ yrieBoAoB  (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),
BOCCTAaHOBJIEHHE, OpOKEHHE TJIIOKO3bl), HaXOXKJIECHHUE B NPUPOJE, NMPUMEHEHHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie monuMepbl. CTpoeHue Kpaxmalna U
HeuoIo3bl. PU3MYECKUE W XHMHUYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPaIlCHUIN:
IpoBeJCHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAuYE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3zammopeicTBHE Kpaxmalia € HOJIOM),
MIPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KUCIIOTHI.

Pacuérnbie 3agaun.

Boluncinenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHu4ecKue COeINHEHHUS.

AMMHOKHCIIOTHI Kak amM(pOTepHble Opranudeckue coeauHenus. Gusnveckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiHa). buonorudeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coenanHeHus. llepBuuHas,
BTOpPUYHAs M TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEepUMEHTAIbHBIE METOJbI M3YyYEeHHUS BEIIECTB W HMX MPEBpaIlCHUN:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OCITKOB MIPH
HarpeBaHWM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJIeKyJIsIpHbIE COeTUHEHNS

OCHOBHBIC TOHSTHSI XMMUU BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHCHCAIIHS.

DKCIEepUMEHTAIbHbIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HAaKOMJIEHUE C 0oOpa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanuzanust MexXnpenMeTHbIX CBSI3el MPU U3YUEHUU OPTaHUYEeCKON XMMHU B
10 xjacce ocymIecTBISIEeTCS 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, NepUOIUIHOCTb, HaOIIOIeHNE,
U3MEpEHHUe, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

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

buonorus: kinerka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, JKUPBHI,
(bepMEeHTHI).

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

TexHonorus: MNHILEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOIO MUTaHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U 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. DHEPreTuuecKre ypOBHH, MOJAYPOBHU. ATOMHBIE OpOWTaH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUS AaTOMOB.

[Tepnonnueckuii 3akoH U Ilepuoanueckas cucTeMa XMMUYECKUX JIEMEHTOB
. . MenneneeBa. CBsi3b NepuognvecKoro 3akoHa u llepmoamyeckoil CucTemsl
xuMmudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
0o0pa3yeMbIX MMHU TMPOCTHIX M CJOXKHBIX BEIIECTB MO TPYyIIaM U IEePUOJIaM.
3HaYCHHUE IEPUOINUECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIGHTHOM XWMHUYECKOW CBS3UM (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U AHUOHBI.



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

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

Knaccudukanus HEOPraHUYECKUX COCIMHECHHM. Homenkiatypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTHyeckas CBsA3b HEOPraHWYECKHX BEILECTB,
IIPUHAJIEKANUX K PA3JIMYHBIM KJIaCCaM.

Xumunyeckass — peakuus. Kraccupukanus  XUMHUECKMX — peaknuid B
HEOPTraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SHEPTUHU [IPU XUMUYECKUX PEAKLIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3inuHbIX paxTopoB. OOpaTuMbIe
peakiuu. XUMHYECKOE paBHOBecHe. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMu4deckoro paBHosecus. [Ipunnun Jle [lartense.

OnexTponutnyeckas auccouuanus. CuiabHble U cinalble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIasA, HEUTPAJIbHAs, LIEJI0YHA.

OKHCIINTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB /. U.
MenneneeBay, M3ydeHHe MoJeNied KPUCTAJIUIMUECKUX PELIETOK, HaONIoeHHuE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepOoKCUuIa
BOJOPOJIa B MPUCYTCTBUU KaTajln3aTOPa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEAKUMH HOHHOrO OoOMeHa),
MIPOBEICHUE PAKTUYECKON paboThl «BnusiHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnble 3anaun.

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

Heoprannyeckasi xumus

Hemerannel. Ilosmokenne HemetaiuioB B llepuoamueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCIIOPOJCOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN).

IIprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.



Meramel. [lonoxenne meramnoB B llepruoanyeckor cCUCTEME XUMHYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MetamaoB. CIUiaBbl METaJUIOB.
DNEeKTPOXUMHUYECKUI psAJl HAIPSHKEHUI METAIIIIOB.

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

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
M3YUYCHUE KOJUIEKINH «MeTaulbl M CIUIaBb», 0Opa3IOB HEMETAILIOB, PEHICHUE
AKCTIICPUMEHTAJIbHBIX 3a/1a4, HAONIOJICHHEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHJA aTIOMHUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnrble 3ana4u.

Pacuérpl mMaccel BelecTBa WM 00bEMA ra3oB 10 W3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMum B oOecrieyeHUH 3KOJIOTHYECKOM, SHEPreTUUECKON W THIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIJIEHHOTO
MOJyYE€HUS Ba)KHEUIINX BEIIECTB.

YenoBeK B MHUpPE BEIIECTB W MaTEPUAJIOB: BAKHEUIIME CTPOUTEIIHHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMuKa,
MaTepuasbl IJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEpAJbHbBIC
yaoOpeHus.

XuMHusA W 3J0pPOBbE YEJIOBEKA: IpaBWJia MCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmia 0E30MaCHOT0 MCITOIb30BAHUS IPErapaToB OBITOBOM XMMHUU
B ITIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHble CBA3H.

Peanuzanust  MEXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUH oOOmed
HEOpraHn4eckorM xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIUX EeCTECTBCHHO-HAYYHBIX TOHSATHUH, TaK ¥ TOHATUM, SBJISIOMIUXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIEe MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, KJjaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



dusnka: marepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUICCKUN YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIICCTBA, (PU3NUECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

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

TexHONOTHSI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIICTBEHHOE IPOU3BOJICTBO, MHUIIIECBAs
IPOMBIIIIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TPenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAaJIOB,
AIIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCS TPOTPAMM CpPEIHEro oO0mmero o0pa3oBaHus (JUIYHOCTHBIM,
METalpeMETHBIM W OpeaAMeTHbIM). HayuyHo-meTonuyeckol OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHMS NpeIMeTa «XHUMHs» HAa YPOBHE CpPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIONIHUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TpakTaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIM4KMe MOTUBALIMK K OOYYEHHIO;

LEJIC€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

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

HaJM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CLIOCOOHOCTH CTAaBHUTh
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE peE3yNbTaThl OCBOCHUS MpeaMera «XHUMHS» JOCTUTalTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIUOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMHd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIMMHU  IpoleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
o0y4Jarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUA TMpeaMera «XHUMHUS»  OTpaXKaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEILHON M TMPAKTHYECKOW JEATEILHOCTH
oOyJaromuxcs Mo peain3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
4acTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

OCO3HAaHMS 00YYaIOUUMHUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEM,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PELICHUU y4e€OHBIX M IMO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apTryMEHTHI IPYTUX MPU aHAIHU3E PAa3TUYHBIX BUJIOB YIEOHOH EATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAyYHOMY 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,
MOCTOSTHHOTO TPYyJa YYEHBIX U IPAKTUKOB;

WHTEpeca M T[03HABaTEIbHBIX MOTHBOB B IMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e WHQOpMaLUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

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

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) GpopMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe30MmacHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0e30macHOr0 OOpallleHHus C BEHIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TpaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HU JIIOCH;

OCO3HAHUSI TOCJICCTBUN W HENPHUATHS BPEIHBIX MPUBBIUCK (YIMOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JpYruxX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTUE€ B PEIICHUM MPaKTUYECKUX 3aaad
COLIMAJIBHOM HAaNPaBJIEHHOCTH (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 HCIOJIb30BaTh XUMHYECKHE 3HAHHS I
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 MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCUOoHaTbHON

JESATEIBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

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

3HaQUMMble Ui (OPMUPOBAHMS ~ MHUPOBO33PEHUS  OOyYaromuxcs
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOUIUE
IETOCTHOCTh HAy4YHOM KapTUHBI MuUpa HW cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusi, UCCIE0OBaHUE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

pEryJIATHUBHBIE), o0ecreunBaroIIne dbopmupoBaHue (GyHKIIMOHATIBHOMN
I'PaMOTHOCTH M COIIMAITLHOW KOMITETECHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jaromxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MO3HABATEIBHON U COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHBIMHU
HeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiiCTBHS:

CaMOCTOATENLHO  (OopMyJIHMpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAEsATh LENU JIEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C OCTABIICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM NPUEMBI JJOTMYECKOTO MBIIUJICHHUS —
BBIJICIISITh XaPAKTEPHbIE MPU3HAKHU TMOHSATUW W YCTAHABIMBATH WX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JI1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXJCHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUM), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSIThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opmysia, ypaBHEHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU YUYEOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MIPHU3HAKOB U3y4ae€MbIX BEIIECTB U XMMUUYECKUX PEAKIIM.

2) 6a3oBbI€e HCCIeA0BATEIbCKHIE IeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuuu;

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

BJIAJICTh HAaBBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOSATENIBHO IPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS W BBIBOABI OTHOCHUTEIILHO JJOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOJALIaHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESATCIIBHOCTH, TMPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a7ay, NPUMEHEHHUIO pa3IUYHbIX
METOJIOB TTIO3HAHUSI.

3) pabora ¢ uHpopmaunmeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJACpP)KAHWSA, CIPABOYHBIE TIOCOOUS,
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 TTIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
nHpopmaruu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa NpH paboTe C
XUMUYECKON uWHGOpMAIMel: TPUMEHATh MEXIpeaMeTHeie (pusuyueckue u
MaTeMaTHYeCKUE) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJI30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J€HCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMOI TeMBI B XOJI¢ AHAJIOTa W/UITN
JUCKYCCUHU,  BBICKa3bIBaThb  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a1a4H;

BBICTYNIaTh C MpE3EHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIIHHO MM COBMECTHO CO CBEPCTHHUKAMH TP BHITIOJIHCHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBjaieHHe YHHBEPCAJIbHBIMH PETyJISITHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT0O3HABATEIHHYIO
NeSATEeIbHOCTh, Ompenesisis e€ Ienu W 3aJadyd, KOHTPOJMPOBAaTH U 10 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJIrOPUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ }eKTUBHBIA Ccrnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaM3a
¥ CAaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTpaXkaror:

cOPMHPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJIM XUMHUUW B TIO3HAHWUW SIBJICHHU



npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHOHATIBLHOM TPaMOTHOCTH, HEOOXOIMMOM JJIs pEeIIeHUs MPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTI'O OTHOUIIEHHUSI K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJIEGHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHUECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISpHas
Macca, MOJIApHBIA OO0BEM, YIJIEPOAHBIN CKeneT, (YHKIMOHAIbHAS TpYIIIa,
paguKall, U30MEpPHUsl, U30MEPBI, TOMOJIOTUYECKAN PSAL, TOMOJIOTH, YIJIIEBOAOPOLBI,
KHUCJIOPOJ, U a30TCOJEpKalUe COCAUHEHUsS, MOHOMEp, IOJUMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOEHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM SA3BIK XUMHHU; MHUPOBO33PEHUYECKHE 3HAHWS,
JeXalye B OCHOBE I[IOHMMAaHHs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUHM, (PAKTOJOTMYECKUE CBEICHHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHUH U
0€30MacHOM HCHOJIb30BAHUU BAXKHEUIIMX OPraHWYECKUX BEUIECTB B OBITY U
IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHSITHIA,
YCTaHaBIIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHSITHUS IPU
OIMCAHUU COCTaBa, CTPOCHHUs U MPEBPALLCHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpalI€HHON)
GbopMya OpraHMYEeCKMX BEUIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPTaHWYECKUMX BELIECTB [JI WUIKOCTPALMU KX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OpMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJIEKHOCTh H3yYEHHBIX
OpPTraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynmne CcoelnHEeHUN (yrIeBOJOpOAbl, KHUCIOPOJ U a30TcoAepiKallue
COEIMHEHUS, BBICOKOMOJICKYJIIPHbIE COEJUHEHHMSI), JlaBaTh WM HAa3BaHUS IIO
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAJIbHbBIC
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKOMb, TNHIEPUH, (eHos, (GopManbIerul], aleTaabIerul, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHUH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKON CBSI3H B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHMUS
opranndeckux BemiectB A. M. bytiepoBa mis 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMCHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, STWJICH, MPOIMMIEH, alleTHJICH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
rmneprH, (EeHoJ, areTaNbIeTH, MypaBbHUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XMMHUYECKHX PEAKIUA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE TPUMEHEHHUE TPOIYKTOB MEepepabOTKH;

c(OpPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIIECTB UJIU MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUA, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUUYCCKUX SBJICHUMN (HaOJIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
WCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WMHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OpPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEILIECTB, JICHATypalus OCJIKOB MPU HArpeBaHUU, I[BETHBIC PEaKIMU OCIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKA O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMH M JTAOOPATOPHBIM OOOPYJOBaHUEM, TPEJCTABIATh PE3YJIbTATHI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJy4aeMyr W3 Pa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  TIpaBUJia  AKOJOTHYECKU
11eJ1eco00pa3HOro TOBEJICHUS B OBITY W TPYIOBOH JCATEIBHOCTH B IEJSIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’)KAIOIIEH MPUPOIHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEIIECTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax CrocoObI
YMEHBIICHUSI WU MNPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBHS HAa OpPraHU3M
YEJI0BEKA;

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

JUISL CHENBIX M CHA0OBUASIIMX OOYy4YalOIIMXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

bopmy.
11 KJIACC

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

chOpPMUPOBAHHOCTh  MPEJCTABICHUM: O XUMHYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBIICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pElIeHUs] MPAKTUYECKUX 3a71a4
1 DKOJOTUYECKH O0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U IPHUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAralIINEe TOHATUS (XMMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AIICKTPOHHBIE OPOWTANIM aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIICHb OKUCIIEHHS, XUMUUYECKAs CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  PEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTHUYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XMMHUYECKOM peakiui, XHMHYECKOE PaBHOBECHE); TCOPUM U 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoauueckun 3akoH J[. M. Menneneena,
3aKOH COXpPAaHEHMS] MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUH
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME 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 JIEITEIIBHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTb YMEHUU BBISBIIATH XapaKTEPHbIE IMPU3HAKU MOHATHUH,
YCTaHaBIMBATh UX B3aHMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GoOpMysl BEHIECTB M  YpPaBHEHUH  XHUMHUYECKUX  PEaKIHUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPEIEISITh BAJICHTHOCTh M CTETIEHb OKHCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBsI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKasi, BOJAOPOAHAS) B COCAUHEHMSIX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHAas, MOJIEKYJIApHasd,
VWOHHAs!, METAJUIMYECKAs), XapaKTep cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTb yYMEHUI yCTaHaBJIUBATh IIPUHALJIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KIacCy/TpyIe
COEMHEHMH (IIPOCThIE BEIIECTBA — METAIbl U HEMETAJLJIbl, OKCUbl, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUM PaCKphIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QDYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB llepmonnueckoit cucTteMsl
xumuueckux anemeHtoB JI. M. MeHnneneeBa, MCHOJIb3ys TOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTanu, «QHEPreTUYECKue YPOBHW, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XMMHYECKUX 3JIEMEHTOB M MX COEIWHEHUN
1o nepuoaam u rpynnam llepuonnueckon cucremMpl XUMUYECKHX 351eMeHTOB 1. U.
Menneneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE TIE€HETHYECKON CBA3M MEXKIYy HEOpraHM4EeCKUMU
BEILECTBAMH C [TOMOIIbIO YPABHEHHUIN COOTBETCTBYIOUIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEeHEH OKHUCIICHHS 3JIEeMEHTOB, 0OpaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUW pa3IUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIIMii HOHHOTO 0OMEHa, YYUThIBas
YCIIOBHSL, IPY KOTOPBIX 3TH PEAKLUU UAYT JO KOHIIA,;



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

c(OPMUPOBAHHOCTh YMEHHMM PACKPBIBATh  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 Bo3aeictaus (mpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUW XapaKTEepU30BaTh XWMUYECKHE TIPOIECCHI,
JIeXKAIME B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKLIUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKON
Mocyiol U J1TabopaTOpHBIM O0OpPYAOBAaHHUEM, a TaKXKe IMpaBwia oOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUHM C WMHCTPYKLMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OITBITOB;

c(hOpPMHPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
HKCHEPUMEHT (Pa3JIoKEHUE MEPOKCUAA BOJOPOJA B NMPUCYTCTBUU KAaTAIM3aTOPA,
ONpEJENeHNe Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIluu,
peakiu MOHHOTO OOMEHa, KayeCTBEHHBbIE peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metamey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MU OOpAIlEHUH C BEUIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii u (HOpMyIupOBaTh BBHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

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



chOpMUPOBAHHOCTh ~ YMEHHMH  coOJtOAaTh  TpaBWJa  JKOJOTHYECKH
11eJ1eco00pa3HOro TOBEJICHUS B OBITY W TPYIOBOH JACATEIBHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’)KAIOIIEH MPUPOIHOM Cpelibl, OCO3HABATh
ONACHOCTh BO3JCUCTBHUS HA KUBBIE OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, moscHATe Ha mpumepax cHocoObl YMEHBIICHHUS U
MPEIOTBPAICHUS X BPEHOTO BO3/ICHCTBHUS HA OPraHU3M Y€JIOBEKA;

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

JUISL  CHEMBIX W CIHA0OBHISIIUX OOYYaIOIIUXCSA: YMEHHE HCIIOIh30BaTh
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 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:kaniue Oprannieckue coeJuHeHUs
4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 3
Hroro no pazgeny 3
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Htoro no 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 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
MetunOyranuen-1,3. [onydyenue
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 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 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

XuMudeckue cBOMCTBa a30Ta, pochopa 1 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 VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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