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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 deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM cTtaHgapre COO, c¢ yu€tom Konnenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocOUTaHus B Pocculickoil
@epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoOAX0/0B K pa3paboTKe MpOorpaMMbl IO XUMHUH, K OINpPEAEICHUIO
oOwielt crpaTeruy 00y4eHusl, BOCIUTaHUS U Pa3BUTHUS O0YYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHuentyanbHble nojoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LIEJIEH,
COJEpKaHUsl, pe3ylbTaToOB OOyYeHUsT U TpeOOBAHMNW K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTeIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXKUT 3aBEepUIAIONIMM 3TallOM peaju3aluy  Ha
COOTBETCTBYIOLLIEM €My ©0a30BOM YPOBHE KIIIOYEBBIX IEHHOCTEH, MNPUCYILHX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEJHEro o0Iero oOpa3oBaHusl CPeACTBAMU y4eOHOTO
npeaMera «XUMHUSD», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme MO0 XMMHUHM C Y4YETOM CHeUU(PUKA HAyKU XUMUU, €€ 3HA4YCeHUs B
NMO3HAHUU TPUPOJLI U B MaTEPUAIbHOW U3HHM OOIIECTBA, a TaKXke C Y4ETOM
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 IUBWIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJaJa B (POPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE LEJOCTHOTO MPEJCTABICHUA 00 OKpYXAaroIleM MHUpe KaK O €JIMHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (hOopMHUpYyeTCs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUs CTajna
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaxJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs KaK Hayka
co3uaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
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
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAaOOTKH  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOJLKCHMUS
o0pa30BaHMsl B Pa3IMUHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMi  nipeAMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  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 AAHHON CUCTEMbl 3HAHUW MPU WU3YUYECHHUU
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» copMupoBaHa B MporpaMMe MO XHUMHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKO XHWMHHM BEUIECTBA
paccMaTpUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
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 COEIMHEHUU. B Kypce OpraHMueckod XUMHM MOJY4YarOT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XMMUYECKOM CBSI3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKlUu.

[lonq HOBBIM yrjaoM 3peHUss B IMpeaMmere «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYECKO peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias U HeopraHudeckas
XUMUSD» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o06o01m1aromiel 10 0OBICHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeEIIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX W NMPUMEHCHHUM, a TAKKE O XUMHUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MNpOTEeKaHus JomoyiHsgercs B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMH COJEPKaHUs, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U MPUKIATHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aHMOCBSI3M XUMHUHU C
JIpYTMMH HayKaMHd, PacKpbIBaloT €€ poJib B TO3HABATEIHHOW U TMPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIMTAHHMIO YBAXKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHH, TTOMOTaIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh MHGOPMAIUIO U
NPUMEHATh € A TIOTIOJHEHWS 3HAHWM, pENIeHUS WHTCIUICKTYaATbHBIX |
HKCIIEPUMEHTAJIbHBIX MCCIEN0BATENCKUX 3a/1ad. B 1enom conep:kanue yaeOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dopMupoBaHrE y OOYyYarOIIUXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAaHMS
bunocodhckux uaeH, Takux KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHMYECKOro U
OpraHUYEeCcKOro Mupa, OOYCIIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pEelIeHUs] TMPOTUBOPEYMII MEXKIYy HOBBIMH (akKTaMH U  TEOPETHYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU IKOJOTUUECKUX Mpodiiem, a
TaKxe MpoOJeM cOepexeHus: IHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEpUAJIOB.

B mmane pemeHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIM3AINU
OOy4JaromMXcsi MPUHATHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI M TOCTPOEHHUS TIpPeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX y4E€OHBIX JEHCTBUWA, UMEKIIUX 0a30BO€ 3HAYEHUE MJIA
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, IOUCKa, aHaiu3a u
00paboTku nHGOpMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OMbITa IPAKTUIECKOM
U HCCIICOBATEIIBCKON JEATENHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiiero oopa3oBaHusi, P OMPEICTICHUH
COJIEPKATeIIbHOM XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO TMPHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIESITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyNbTypbl. C
METOJMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONpPENENICHUIO LeNed U3y4deHUs
MpeIMETa SIBISIETCS BITOJTHE OMPaBIaHHBIM.



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

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUHA KaKk BaKHEHIIeH
COCTaBIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOHU
JeXKaT KIIIOYEBBIC TOHATHS, (yHIAaMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

o (opmMupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOMAX MO3HAHUS
BCIIECTB M XUMWYECKUX pEaKIuii, HEOOXOMAMMBIX [JIsi MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TIPaBUII
0e301acHOro OOpaIleHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUsI
IpeaMeTa B IPorpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHCTEME CpeaHero olmiero oopasoanus. CeroaHs B
MPETNoJlaBaHNM XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOUTECHUE
MPAKTUYECKONH KOMIIOHEHTE COJEp>KaHUS OOy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3aIluy, BJIQJICIONIETO HE
HaObOpOM 3HaHWH, a (YHKIMOHATBHOW TPAMOTHOCTHIO, TO €CTh CHOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TMPUMCHEHHUS WX B PCATbHOU >KH3HU
JUTSL pETIIEHUS TTPAaKTUYECKHUX 3a]1a4.

B cBs3M C ATUM TpU U3YYEHUH TpeaMeTra «XUMHS» JIOMUHUPYIOIIEe
3HauYEHUE MPUOOPETAIOT TAKKUE 1IETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  MHTEIUICKTyaIBHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBSI3AHHBIX C BEIICCTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIONMUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUYEBBIX
KOMITETCHIIUH), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOoucKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX ISl TIPUOOPETEHUS OIbITa JSATEILHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWM XHUMHH, a TakXkKe JJIs1 OICHKH C TO3MIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE ITO3HABATEIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00YUYarOIIHUXCS: CIIOCOOHOCTH CaMOCTOSTEIIBHO MMPHOOPETATh HOBBIC
3HAHMS 110 XUMHHM B COOTBETCTBUH C KM3HCHHBIMH ITOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJOTHH I IIOMCKA M aHau3a YIeOHOW |
HAYYHO-TTOMYJIIPHON HHPOPMAITIH XUMUIECKOTO COJICPKAHHS,

(dbopMHpOBaHHE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0JIFOaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJIUMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUHA XHMHYECKOTO
9KCIICPUMECHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B  T'yMaHHCTHYECCKOU
HAIPaBICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEIICHUH TI00ATBHBIX MPOOIeM
PaIMoOHAIBFHOTO MPUPOJIOIOIBE30BaHNS, TIOTIOTHEHUS YHEPTETUICCKIX PECYPCOB U
COXpaHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIICHUS K TPHUPOJIC M CBOEMY 3JI0POBBIO, a TakKe NPUOOPETCHHS OIbITa
WCIIOJIb30BaHUs TIOJIyYCHHBIX 3HAHWM Il MPUHATHS TPAaMOTHBIX PEHICHUA B
CUTYaIUsIX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B yueOHOM maHe cpemHero oOmEero oOpa3oBaHHs MPEAMET «XUMHUS»
0a30BOTr0 YPOBHS BXOIWT B COCTaB MPEAMETHOMN 00yiacTH «EcTecTBeHHO-HAy4YHBIC
IPESIMETBIY.

OO1ee 9rciio 9acoB, OTBEAEHHBIX JIUIS U3YYCHHUS XUMUH, Ha 6a30BOM ypOBHE
cpeaHero oomiero oopazoBanus, cocrapisgeT 136 gacos: B 10 kiacce — 68 gacos (2
yaca B Hezlelo), B 11 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



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
coenuHeHnid A. M. bytieposa, € ocHOBHbIE 1010XKeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpPraHMYeCKuXx BemlecTB. [omousorus, wuzomepusa. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIE CBSA3U.

[IpencraBnenne o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHMM (CUCTEeMaThueckas) ¢ TpUBUAJIbHbIC 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 OpPraHWYECKUX BEHIECTB, HAONIOJACHUE U
ONMCAHUE JICMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHW psaa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu 3amelieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN pAll. DTUIIEH U MPOMUIEH —
MPOCTEUIINE TPEICTABUTENN QJIKEHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TAIOTCHUPOBAHUS, THUIpPATAIMUA, OKHCJIEHUS U
MOJIMMEPU3AIINH ), TOTyYeHUE U TPUMEHEHHUE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noauMmepusaiuu). [loaydyeHne CHUHTETUYECKOIo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALICTHIICH
— TPOCTEUIMKN MpeCTaBUTENh AJKMHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FAJTOTCHUPOBAHUS, THIPATALINH,
TOpPEHHs] ), TOJyYeHUE U TPUMEHEHHUE.

Apensl. ben3on: coctaB, cTpoeHue, QpU3NUECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. 10.1yo:
cocmae, cmpoeHue, ¢uzuueckue U  XuMmuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NONyYeHue u npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTHuyeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMAMHA K
Pa3INYHBIM KJIACCAM.

[IpupoaHbple HMCTOYHUKH YIVIEBOIOPOAOB. lIpupomHblli ra3 W HOIyTHBIE
HedTsaHbie Ta3pl. Hedtp u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NIEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIMTUYECKHil), muposm3. IIpoayKTsl
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIeIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
rajJlOreHONPOU3BOIHBIX, TPOBEIECHUE NPAKTUYECKON PabOThI: MOJyYEHHUE ITHIICHA
Y U3YYEHHUE €TO CBOMCTB.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOAHOI0 BEUIECTBA WM NPOAYKTA PEAKLHUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue CoeJUHEHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XMMHYECKHE CBOWCTBA (peakUuMd C AKTUBHBIMU METaJJIaMHU,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEeHHe. BomopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIIMLIEPHH: CTPOCHHE,
bu3Mueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIe cnupThl). JleiicTBue 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 XMMUYECKHE CBOICTBa (peaklUMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCyCHasi KHCIJIOTBI: CTpPO€HHE, (PU3NYECKHEe U XMMHUYECKHE CBOWCTBa (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), moaydyeHue u NpuMeHEHHeE.
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. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, KiaccuUKaluUs ~ yrieBojoB  (MOHO-, JU- U
nosiucaxapubl). ['Ioko3a — npocTeiimmii MoHOCaxapul: 0COOEHHOCTH CTPOEHUS
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. Porocunre3. pykTo3a Kak U30Mep IITHOKO3BI.

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBPAIllCHUMN:
MPOBE/ICHNE, HAOJIOJCHUE W OIMHMCAHHE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAuYE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugapokcuomM meau(ll)), anpaernios (OKUCICHHE aMMUAYHBIM PAaCTBOPOM OKCHAA
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 MCXOJIHOTO BEIIECTBA MJIM MPOAYKTA PEAKIMU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHu4ecKue COeINHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHUYecKhe coeAruHeHus. Pu3nueckue
U XMMHYECKHE CBOMCTBA aMUHOKHCJIOT (Ha mpumepe riauiuHa). buosnoruyeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHA M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTAIbHbIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX IPEBpaICHUN:
HaOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OCITKOB MIPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BrbicokoMoJIeKyJISIpHbIE COeINHEHNSI

OCHOBHBIC TOHSTHSI XMMUU BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHSST MOJIEKYJIsipHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJOKOH, MJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanuzanust MexXnpenMeTHbIX CBSI3el MPU U3YUEHUU OPTaHUYEeCKON XMMHU B
10 xjacce oCyIIECTBISIETCA Yepe3 HCIOJb30BaHUE KaKk OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK W TOHATHUH, SBISIOMIMXCS CUCTEMHBIMH JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, Kiaccu(uKanus, MepUOJUIHOCTh, HAOIIOICHHE,
U3MEpEHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmatepusi, DJHEprus, Macca, aroM, OJIIEKTPOH, MOJIEKYIa,
HSHEPreTUYECKU YypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIeCTBa, (PU3NUECKHUE BETUUMUHBI U SIMHUIIBI UX U3MEPEHHUS.

buonorus: kierka, opranusm, Ouocepa, oOMEH BELIECTB B OpraHu3Me,
¢doTtocuHTE3, OHMOJOTMUYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
(bepMeHTHI).

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

TexHoynorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBLHOTO IHMTAHUA,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBI. JIEKTPOHHAs
000JI0YKa. DHEPreTUUeCcKre YpOBHH, TOJYPOBHU. ATOMHBIE OpOWTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepunonnueckuii 3akoH U [lepronnyueckas cucreMa XUMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b nepuognvyeckoro 3akona u llepmoamyeckoil CucTemsl
xuMmudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaM.
3HaYCHUE IEPUOINUECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBS3b. BHABI XHMHYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICHTHONM XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U aHUOHBI.



Bemectsa  MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIIBI KPUCTAUIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAIINYECKON PEIETKH.

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

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

Xumnyeckass peakuus. Krnaccupukanus — XUMHUECKMX — peaknuid B
HEOPraHWYECKON M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPAILECHUS SJHEPIUU IPU XUMUUECKUX PEAKLIMAX.

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

OnexTponutryeckas aucconuanus. CuiabHble U ciadble 371eKTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EI0YHAs.

OKHCINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYECHHUS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMH4ueckux 3neMeHToB [, U.
MenneneeBay, M3ydeHHe MoOeNel KPUCTAUIMUECKUX pEIIETOK, HaONIoJeHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKCuIa
BOJOPOJIa B MPUCYTCTBUU KaTalnu3aTOpPa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUUH HOHHOrO OOMeEHa),
MIPOBEICHUE NMPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnble 3anaun.

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

Heoprannyeckasi xumus

Hemetannel. Ilomoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®uznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUHA  (OKCHIOB,
KHCIIOPOJCOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHU .



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

XWUMUYECKHE CBOWCTBA BAXHEUIMX METAUIOB (HATPHM, KaJIUM, KaJbIUH,
MarHuu, allfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
U3Y4YCHUE KOJUICKINH «MeTaulbl M CIUIaBbl», OOPa3IOB HEMETAJUIOB, PEIICHHE
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 HM3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
13 BEILIECTB UMEECT MPUMECH.

XHUMHUA U KU3Hb

Ponp xuMum B oOecrieyeHUH 3KOJIOTHYECKOM, DYHEPreTUUEeCKON W THIICBOM
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 MHpE BEUIECTB M MATEPUAIOB. BAKHEUIIHUE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMuKa,
MaTepuasbl IJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEpAJbHbBIC
yaoOpeHus.

XuMHusA W 3J0pPOBbE YEJIOBEKA: IpaBWJia MCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmiIa 0E30MaCHOT0 MCIIOJIL30BAaHUS TIPerapaToB OBITOBOM XMMHUU
B IOBCEHEBHOM >KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanusit MEXNpEeAMETHBIX CBA3€H MpU  HW3YyYEeHUH oOmed
HEOpraHnveckord xuMuu B 11 Kilacce ocylIecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBCHHO-HAYYHBIX TOHSATHUH, TaK W TOHATUM, SBIISIOIIMXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

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



dusnka: MaTepus, IHEPTHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
H30TOII, paIMOAKTUBHOCTh, MOJICKYJIa, YHEPTETUUECKUI YPOBEHB, BEIIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3UYECKUE BEIMYMHBI U €AUHHUIIBI UX
U3MEPEHHUSI, CKOPOCTb.

buonorus: kieTka, opraHuW3M, JKOCHCTeMa, Owocdepa, Makpo- u
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadusi: MuHEepasbl, TOPHBIE TTOPOJIbI, MOJIE3HBIC UCKOIaeMble, TOTUIUBO,
pPECypCHI.

TexHOoMOTHA: XMMHYECKasi MPOMBINIJICHHOCTh, METAJUTyPTHsi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHAIIOB, CEIHCKOXO3SMCTBEHHOE TPOU3BOJICTBO, THIIECBAsT
MPOMBIIIJICHHOCTh,  (hapMarieBTUUECKass  IPOMBINIICHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKHX IIpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MMPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TIPOI'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,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOIMYeckod OCHOBOM s
pa3paboTKu IMJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

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

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTU U CAMOOIIPEIEIICHHIO;

HaJIM4Khe MOTUBALIMH K OOYyYEHHIO;

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

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYKOBOJACTBOBATHCS B CBOEH
JeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CLIOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» IJOCTUTAKOTCS B
€AMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMHd POCCHIMCKOro Tpa)kIaHCKOro OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U  TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
o0y4Jarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaxKaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEILHOCTH
oOyyaroluxcs Mo peain3aluy IPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCJIE B
4acTH:

1) rpaKaaHCKOro BOCIIMTAHUA:

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

MPEACTABICHUSI O COLMAIBHBIX HOPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE;



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

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUEOHOU NEATEIBHOCTH;

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,
ITIOBCEHEBHOM XKU3HU U B TPYIOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOr0 MOBEJCHHS B CUTYAlUsIX, YIPOXKAIOIINX 30POBBIO U KU3HHU JIIOCH;

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

S) Tpy10BOr0 BOCIIMTAHMS:

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

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI);



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

YBaXXEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yIbTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHIYyAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanm3arid COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JIOTrNYeCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIICHUS K TPUPOJC, KaK HCTOYHHKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

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

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUM XUMHUHU IS
pELICHUSI BONPOCOB PAlMOHAIBHOTO MPUPOIOTNIOIb30BAHNS;

AKTUBHOTO HENPUATHUS JICUCTBUN, NPUHOCIUIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsSI TPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVUCTBUN U MPEIOTBpALIATh UX;

HaJIMYusl PaA3BUTOrO 3KOJIOTHYECKOTO MBIIUICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTIbITa NESATETbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

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

MOHUMAHUS CHeIUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU MpoOJeM COXpaHCHUS
MPUPOITHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JIJII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO37[aHMM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYphI, pEHIEHUH II100aJbHBIX POoOsieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUIIEBON U
HKOJIOTHYECKON O€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCJIOBUI
YCHEUIHOTO TpyAa M HKOJOTMYECKH KOMMOPTHOM KU3HM KaXKJIOro YjeHa
0OIIIECTBA;

€CTEeCTBEHHO-HAyYHOW TIpPaMOTHOCTH: TIIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JieflaTh 00OCHOBAHHBIC 3aKTIOUEHHS Ha
OCHOBE HAayuyHBIX (DaKTOB M HMEIOIIUXCA JaHHBIX C UENbI0 IOIy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BATh XUMHUYECKHE 3HAHHS IS
peleHus mpodieM B peabHbIX JKU3HEHHBIX CUTYaAIUsX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON ACITEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMHA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuoHaIbHON

JESATEIBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOTrO MpeaMeTa «XUMHUs» Ha
YPOBHE CpeaHero olmiero 00pa3oBaHus BKIIOYAIOT:

3HaQUMMBbIe Ui (OPMUPOBAHMS  MHUPOBO33PEHUS  OOyYaromuxcs
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOUIUE
IETIOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuuPuKy METOJ0B MO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHblid (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusl, UCCIe0BaHNE, HAOIIOICHUE, U3MEPECHHE, DKCIIEPUMEHT U APYTHE);

YHUBEpCAJIbHbIC yueOHbIe NEUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

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

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA W YHUBEPCAIbHBIC y4eOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH UM  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHbIMH NMo3HaBaTeJIbHbIMH
NeHCTBUSAMM:

1) 6a30Bble JOrMUYecKue JeiicTBHS:

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

ONpEAEsATh LEJNU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTH C MIOCTABICHHBIMU LIEJISIMU;

MCMOJIb30BaTh MPU OCBOCHUM 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(PUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

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

MPUMEHSThH B MPOLIECCE TTO3HAHMS, UCTIONIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas (opMmysia, ypaBHEHHE XHUMHYECKOM
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MIPY3HAKOB U3y4a€MbIX BEIIECTB U XMMUUYECKUX PEAKIIH.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE IeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEIIECTB U XUMHYECKHX
peaKkuuu;

dbopMyIHpOBATH LS U 3a/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh ITOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOATEIIBHO IPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS W BBIBOABI OTHOCHUTEIILHO JJOCTOBEPHOCTH PE3YITATOB MCCIICAOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESATEIIBHOCTH, TMPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3aj/lady, MPUMEHEHUIO Pa3IuYHbIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ unpopmaumeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJACpP)KAHWSA, CIPABOYHBIE TIOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh MH(DOPMAIUIO PA3IMYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHHBATH eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;



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 TTIOUCKOBBIX CUCTEM;

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

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa NpH paboTe C
XUMUYECKON uWHGOpPMAIUEl: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTEeMaTU4YECKHE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBHATYPHI, HOMEHKIIATYPY;

UCIIOJI30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J€HCTBUSIMMU:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMBI B XOJIE TUAJIOTa W/UITN
JUCKYCCUHW,  BBICKa3bIBaThb  HWjaeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHUS MPE/JIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEH pe3yJbTaTOB IMO3HABATEIBHOU JESTEIBHOCTH,
MIOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMTOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYCCKOW PpabOThI MO MCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pealn3alud y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBjaieHHe YHHBEPCAJbHBIMH PEryJISSTHBHBIMHU TeHCTBUSIMM:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NeATEIbHOCTh, OmNpenesisis e€ Ienu W 3aJadyd, KOHTPOJIMPOBAaTH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii  aJIrOPUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIEIOBATEIIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crmoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHS»
OTpaXkaroT:

cOPMHUPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUW B TIO3HAHWUU SIBJICHHUU



npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLICHUs 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,
pajuKai, U30MepHUs, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YTJI€BOAOPOIbI,
KHCIIOPOJ M a30TCOJAEpXKAIIME COEAMHEHUS, MOHOMED, IOJMMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOEHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXallhe B OCHOBE IOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBE, IMOJIYYEHUH U
0€30MacHOM HCHOJIb30BAHUU BAXKHEUIIMX OPraHWYECKUX BEUIECTB B OBITY U
MPaKTUYECKOHN AESTEIbHOCTH YEIOBEKa,;

c(OpMHPOBAHHOCTh YMEHUW BBISBISATh XAPAKTEPHbIE IMPU3HAKU TOHSTHIA,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MIPEBPALICHUI OPTraHUYECKUX COETMHEHMI;

c(OpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHYECKYI0 CHMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TrOTaBIMBaTh MOJIETU MOJIEKYJl OPTraHMYECKUX BEIIECTB JI1 WLIIOCTPAIUU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpraHMYEeCKUX BEIIECTB MO HX COCTaBYy M CTPOCHHUIO K OIpPEACTIEHHOMY
KJIacCy/Tpynmne CcoeluHEeHuN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TcojAepiKalliue
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIWHEHMS), [aBaTh WM Ha3BaHUS MO
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAJIbHbBIC
HA3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKOMb, TNHIEpUH, (eHos, (GopManbIerul], aleTaabIerujl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

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



c(hOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 1151 00bSICHEHUST 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 OpPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIMJICH, alleTUJICH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
rmnepuH, GEeHoJ, aleTaNbIeTH, MypaBbHUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, AMUHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATH T€HETUUECKYIO
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 TIPOIYKTOB MEpepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYHCICHUS II0 XHUMHUYCCKUM
ypaBHEHHUSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJIYKTa
peaKkIMyd 10 HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO M3 MCXOIHBIX
BEILIECTB UJIM MPOJYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJ/IaX HAyYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMHUM MPU U3YUYCHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAaHUS JUIsi TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOATh ITPaBUJIa TOJIH30BAHUSA XUMUICCKOU
MOCYJIOM W Ja0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMCHHUH IIJITAHUPOBATH M BBINOJHATH XUMHUYCCKHUU
AKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TIOJTyYEHUE
STUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKHUX
BEILIECTB, JICHATypalus OCJIKOB MPH HArpeBaHWU, I[BETHBIC PEaKIMU OCJIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKM O€30MacHOCTH TIpU OOpallleHUH C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMio, TMOJy4YaeMyr W3 Pa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
uHdopmaruu, aTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJOAaTh  MpaBWia  AKOJIOTHYECKH
11eJ1eco00pa3HOro TOBEJICHUS B OBITY W TPYIOBOH JACATEIBHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’)KAIOIIEH MPUPOIHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BeIlleCTB, MoHuMasi cMmbica mnokazarens [IJIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBUS HAa OPraHU3M
YEJI0BEKA,

JJIs. 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHUYECKUX SIBIICHUN;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa nms 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

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

c(hOPMHUPOBAHHOCTh  TPEJCTABICHUH: O XHUMHUUYECKOH  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBIICHUU
npuponbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pEelISHUs] MPAKTUYECKUX 3a7a4
1 DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO W IIPUPOIHOM
cpexne;

BJIJICHUE  CUCTEMOM  XMMHMYECKHUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIAralMINe TOHATUS (XMMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKasI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIINYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  pEaKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIICKTPOIUTHI,
AJEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XHMHYECKOM peakiui, XMMHYECKOE€ PaBHOBECHUE); TEOPHMHU U 3aKOHBI (Teopus
AJIEKTPOJUTHYECKON Aucconuanuu, nepuoaudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS SHEPTUU
NP XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMYECKUM SI3BIK XUMMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM MCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIESITEIHBHOCTH YEJIOBEKA;



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

c(OPMUPOBAHHOCTh YMEHMI HCMHOJIH30BaTh XUMHUYECKYIO CHMBOJHKY MJIs
coctaBieHuss GopMyl BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  pEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENISTh BAJICHTHOCTh M CTETIEHb OKHCIICHUS
XMMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBsI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKasi, BOJAOPOAHAsS) B COCIUHEHUSIX, THI
KPUCTAJUIMYECKOM PEHETKH KOHKPETHOIO BEIeCTBA (aTOMHasl, MOJIEKYJISIpHasd,
VWOHHAs!, METAJUIMYECKAs), XapaKkTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIMHCHMI;

c(pOpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IIPUHALIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPENeIEHHOMY KIacCy/TpyIe
COEMHEHHH (TIPOCThIE BELIECTBA — METAUIbI U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKpbIBaTh CMBICI MEPUOANYECKOro 3aKkoHa [l.
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (QYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepmonnueckoit cucTtemsl
xumuueckux anemeHtoB JI. M. MeHneneeBa, MCHOJIb3ysl TOHATHUS «S-, p-, d-
DIIEKTPOHHBIE opouTanu, «QHEPreTUYECKUEe YPOBHW, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U MX COEIUHEHUI
1o nepuoaam u rpynnam llepuonnueckon cucrtemMpl XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMH
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOUIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IuMYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollux BEUIECTB, TEILUIOBOMY
abdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEeMEHTOB, 0OpaTUMOCTH
peaKkiMK, YYaCcTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHUS pPEaKUUi pa3IHUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHbIE YPABHEHMS PEaKIMii HOHHOTO 0OMEHA, YUYUThIBAs
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUUU UAYT 10 KOHIIA;



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

c(OPMUPOBAHHOCTh ~YMEHHMM  PACKpPBIBATh CYIIHOCTh  OKUCIHTEIHHO-
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 DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHNYeCKOH XUMHUH
[Ipeamer opranuueckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 4
M. bytieposa
Hroro no pazneny 4
Pa3nes 2. Yraesoaopoasl
2.1 [IpenenbHbIE YrIeBOAOPOABI — aJKaHbI 4
29 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 9 |
' aJIKaJIUECHBI, aJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 4 1
24 [IpupoHbIE ICTOYHUKH YTIIEBOIOPOJIOB 1 3
' ux repepaboTka
Uroro no pazgeny 20
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
3.1 Cnuprel. ®enon 7
Anbnerunsl. KapOOHOBEBIE KUCIIOTEL.
3.2 P 12 1 1
CrnoxHble 3¢upbl
3.3 VYrieBoanl 4 1




Hroro no pazgeny 23
Pasnen 4. A3oTcoaepikaiye opranudeckue coeMHeHUus

4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 12
Hroro no pazneny 12
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 10
Hroro no pazneny 10

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

69




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrpoubnbie IIpakruyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 5 1
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 14
) BEIIECTB
1.3 XUMHUYECKUE PEAKIIUN 11 1 1
Hroro no paszneny 30
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Metanmst 12 1 1
2.2 Hewmeramisl 14 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX 5
’ BEIIECTB
Uroro no pazgeny 31
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMHS 1 )KU3Hb 8
Hroro no pazneny 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 69 4 3




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Kosnu4yectBo yacos
Ne Hara
Tema ypoka Konrpoabusie  IIpakruyeckue
n/n Bceero U3yUYeHHUs
padoThI padoThI
| [Tpeamer opraHu4eckoil XuMuH, €€ BO3HUKHOBEHUE, Pa3BUTHE U | 01.09.2026
3HaYeHHE
) T"eopm[ CTPOEHHUsI OpraHndeckux coequHenui A. M. byrneposa, | 02.09.2026
€€ OCHOBHbIE TIOJI0XKEHUS
3 CrpykTypHBIE POPMYIIBI OpraHUYECKHX BemmecTB. ['omomorus, | 08.09.2026
U30MEPHUSL.
[IpencraBienue o kiaaccu(UKau OpraHUYECKUX BEILECTB.
4 Homenknarypa (cucremMaTuyeckasi) U TpUBHAIbHbIE HA3BaHUS 1 09.09.2026
OpPraHMYECKUX BEILECTB
5 AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psif 1 15.09.2026
6 MeraH 1 3TaH — NPOCTEUIINE ITPEACTABUTENN AJIKAHOB: | 16.09.2026
HaXO0X/IeHHE B IPUPO/IE, TOITYUEHUE U IPUMEHEHUE.
7 dusnuecKkue 1 XUMUUECKUE CBOMCTBA AJIKAHOB. 1 22.09.2026
g Pemenue 3a1au Ha HAXOXKIEHUE MOJICKYIISIPHOUN (POPMYITBI | 73.09.2026
OpPraHMYECKOT0 BEIIECTBA.
9 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 29.09.2026
10 OTWIIEH U NPONMIIEH — MPOCTEMNIINE PEICTABUTEIN AIIKEHOB 1 30.09.2026
11 HpaKTnzieCKaﬁ pabota Ne 1. «[lomyueHue sTuiIeHa U U3yUEeHUE | | 06.10.2026
€ro CBOMCTB)»
12 XHUMHYECKUE CBOMCTBA aJIKEHOB. 1 07.10.2026
13 Anxanuensl. byraguen-1,3 u metun6yraauen-1,3: 1 13.10.2026




CTpOCHHC,B&)KHCﬁHIH@ XHUMHYECKHE CBOMCTBA.

14 Kaydyk 1 mpoayKThl €ro ByJKaHHU3aLHH. 14.10.2026

15 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOSHMS, TOMOJIOIHYECKHH 20.10.2026
pan. Homenknarypa u uzomepusi.

16 AIETUJIEH - TPOCTEHIINI MTPEICTAaBUTEb AJIKMHOB. 21.10.2026

17 Boluncnenus no ypaBHEHUIO XMMHUECKON peakliuu 10.11.2026

18 ApeHbl: 6eH301 1:1 TOJyoJ1. TOKCMYHOCTH apeHOB. 11.11.2026
["omonoruyeckuii psa.

19 Crioco0bI MOTy9eHUs 1 XUMHYECKHE CBOMCTBA OCH30JIA. 17.11.2026

20 ['eneTnueckas cBs3b YIriaeBOJOPOIOB, IPUHAIIESKAIIUX K 18.11.2026
Pa3IMYHbIM KJ1accaM

21 KonTponbhas pabota no paszueny «Yri1eBoJ0pOIbI» 24.11.2026

2 [IpupoaHble HCTOYHUKH YTIIEBOAOPOOB: IPUPOJHBIN T'a3 U 75.11.2026
MOMYTHBIE HEPTSAHBIE ra3bl.

3 [TponykThl IepepaboTKu HEPTH, X TPUMEHEHHUE B 01.12.2026
IPOMBIIIJICHHOCTH U B OBITY.

24 KameHHbIH yroib ¥ poIyKThl €ro NepepadboTKH. 02.12.2026

)5 [TpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHOI. 08.12.2026
Bonopoanas cBsa3s. HomeHknaTypa ciupTos.

26 ®PusnyecKue U1 XUMUIECKUE CBOWCTBA CIIUPTOB. 09.12.2026

7 Brluncnenus no ypaBHEHHIO XUMHYECKOW PEAKIIMH 110 15.12.2026
U3BECTHOMY KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB.

28 MHOroaTroMHBbIE CIIUPTHL: TUICHITIUKOIb U TIIULIEPUH 16.12.2026

29 XHUMHYECKUE CBOMCTBA U TPUMEHEHNE MHOTOATOMHBIX CITUPTOB. 22.12.2026

30 <DeHv0J1: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U XUMHUECKUE 93122026
CBOIICTBa, MPUMEHEHHE

31 Pemienue 3a1a4 Ha Hax0XkAeHUE (POPMYJIIBI OPraHUIECKOTO 29.12.2026




BEIICCTBA.

32 Anpreruasl: GopMaIbIACTHA U alleTAIbCTUI. 30.12.2026

33 XUMHUYECKHE CBOMCTBA aJbJIETHIOB. 12.01.2027

34 AlleTOH: cTpoeHue, PU3NUecKre U XUMHUUECKHUEe CBOICTBA, 13.01.2027
MOJIy4YeHUE U IPUMEHEHHE.

35 Pemienue ynpaxkuenuii no teme "Aubaeruasr” 19.01.2027

36 KonTponbnas pabota o teme "CrnupTsl. Anbaeruis." 20.01.2027

37 OIHOOCHOBHEIE MPEACIbHBIC KAPOOHOBBIC KHCIIOTHI: 26.01.2027
MypaBbUHAs U YKCYCHAas

38 XHUMHYECKUE CBOMCTBA KApOOHOBBIX KHUCIIOT. 27.01.2027

39 [IpakTuueckas padora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOM 02.02.2027
KHUCITIOTBI»

40 CreaprHOBas U OJIEMHOBASI KUCIIOTHI, KK [IPEICTaBUTENN 03.02.2027
BBICHINX KapOOHOBBIX KHCIIOT

41 Mfima KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe 09.02.2027
JeicTBHE

42 CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. 10.02.2007
['unponu3 crnoxHbIX 3(HUPOB

43 Kupsl: runponus, npuMeHeHue, OnoIornyecKas posib JKUPOB 16.02.2027

44 VYrneBoasl: cocTas, Kinaccudukaius. Baxueiinme 17.02.2027
MpeJICTaBUTENH: TIII0K03a, (PpyKTO3a, caxapo3a

45 XUMHUYECKUE CBOMCTBA TITHOKO3BI. 24.02.2027

46 Kpaxmai u nemirono3a kak NpupoJHble TOTUMEPDI 02.03.2027

47 Koutponbnas pabota mo teme «KapOoHOBBIE KUCTOTHI. YPUPHI, 03.03.2007
YTJIEBOIBI»

43 Awmwunbl. Knaccudukanus amuaoB. @U3nvecKkne CBONCTBA U 09.03.2007

IMMOJIYYCHHEC BaKHEHUIITNX aMHHOB.




49 XHUMHYECKUE CBOMCTBA AaMUHOB. 1 10.03.2027

50 Pemenue 3a1a4 Ha HAXOXKIEHUE MOJICKYIISIPHOIN (POPMYIIBI | 16.03.2027
OpPraHUYECKOTO BEIIECTBA.

51 AMUHOKHCIIOTHI KaK aM(pOTEpHbIE OPraHUYECKHUE COSTUHEHMS, | 17.03.2007
uX OMOJIOTHYECKOE 3HAUCHHE.

52 CnocoObI MOTy4YeHUsT 1 XMMHUYECKHE CBOMCTBA aMHUHOKHCIIOT. 1 23.03.2027

53 benku kak npupoHbie BBICOKOMOJIEKYIISIPHBIE COEIUHEHUS. | 24.03.2027
XapakTepucTUKa CTPYKTYp OEIKOBBIX MOJIEKYII.

54 XuMuyeckue cBoiicTa 6enkoB. KauecTBeHHBIE peakiiy Ha | 06.04.2027
OenKu.

55 O0600611eHre o0 TeMe a30TcoAepKallie OpraHnYecKre | 07.04.2027
COETUHEHHUSI.

56 FeHeTI/IIIeCIiaSI CBSI3b MEXK/Y KJIACCAaMH OPraHUYEeCKUX | 13.04.2007
COETMHEHU.

57 BBI‘H/ICJ'IGHI/IjI KOJIMYECTBA MCXOJIHOTO BEIIECTBA 10 YPABHEHUIO | 14.04.2007
XUMHUYECKON pEeaKIUH.
KonrtponsHas pabora no reme "A3oTcoaepxane

58 opraHnnueckue coequHeHus". / Beepoccuiickas mpoBepoyHast 1 20.04.2027
pabora.

59 Bcepoccuiickas mpoBepoyHas padboTa 1 21.04.2027

60 OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHNUN 1 27.04.2027

61 Knaccudukanus nonmumepos. MckyccTBeHHbIE TOTMMEPHI. 1 28.04.2027

62 CuHTEeTHYECKHE TTOJIUMEPHI. 1 04.04.2027

63 OcHoBHbIE UMCTOI[LI CHHTE3a BBICOKOMOJIEKYJIIPHBIX | 05.05.2027
coenuHeHuil. [lmacTmaccsl, kKaydyyku, BOJIOKHA

64 [IpakTuueckas padota 3. Pacro3HaBaHue T1acTMacc U BOJIOKOH. 1 11.05.2027

65 [ToBTOpenue temsl "Yraerogopoas" 1 12.05.2027




IToTOpenue Tembl "Kucnopoacoaepxaniyue u a30TCoACpKaIIne

66 | 1 18.05.2027
OpraHUYECKUE COCAMHEHUS
67 Pemmenue 3a1a4 Ha HaXOX/I€HUE MOJIEKYJIAPHOU (POpMyIIbI | 19.05.2027
BEIIIECTBA.
68 MogenupoBaHue MOJIEKYJI OPraHUYECKUX COCAUHEHUI. 1 25.05.2027
69 Oprannyeckasi XMMUs B )KU3HH YEIOBEKA. 1 26.05.2027
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 69




11 KJIACC

KoauuecTBO 4acoB

Ne Hara
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bceero HU3YYEeHUS
padoThI padoThI
1 XHUMHYECKHH dIeMeHT. ATOM. 1
02.09.2026
) OcoOeHHOCTH pactpeeNICHHsI AIEKTPOHOB 10 OPOUTAJISIM B aTOMaxX |
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. 04.09.2026
3 DJIeKTpOHHAsA KOH(PUTYpaIUsI aTOMOB. 1
P Quryp 09.09.2026
4 [Tepnonnueckwuii 3akoH u [lepuonnueckas cucreMa XMMHYECKUX |
sneMeHToB [l. 1. Menaeneera. 11.09.2026
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB U UX
5 COCIMHEHUH 10 TPYITaM U NepruoiaM. 3HaUeHHE MePUOTUIECKOTO |
3aKOHA U CUCTEMBI XuMuuyeckux anemeHToB J.U. Menneneena B 16.09.2026
pa3BUTUU HAYKH
6 Mmuoroo0Opa3ue BelIeCTB. 1
p 18.09.2026
7 Crpoenue BeniectBa. MloHHas XuMU4ecKas CBS3b. 1
23.09.2026
g Crtpoenue BemiecTBa. XUMHUUYECKasl CBSI3b, €€ BUJIBI; MEXaHU3MBI :
00pa3oBaHMs KOBAJIGHTHOM CBSI3U. 25.09.2026
9 BomopoaHas cBA3E. 1
P 30.09.2026
10 Mertammgeckas CBs3b. 1
02.10.2026
11 BajnieHTHOCTB. DJIeKTpOoOTpULIATENBbHOCTh. CTENEHb OKUCIIEHUS. 1




BGH_IGCTBa MOJICKYJISIPHOT'O 1 HEMOJICKYIIIPHOI'O CTPOCHUA

07.10.2026

12 3aK0H MOCTOSIHCTBA COCTaBa BEIIECTBA.
H 09.10.2026
13 THUIBI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELLIECTB
OT TUIIA KPUCTAJUINYECKON PEIIETKH. 14.10.2026
14 ITonmumepel.
P 16.10.2026
[Tonsatue o aucnepcHbIX cucteMax. VICTUHHBIE U KOJIJTOUIHBIC
15
pPacTBOPHI. 21.10.2026
16 MaccoBas noJiist BelecTBa B pacTBoOpeE.
bit 111 p P 23.10.2026
17 Knaccudukanusa 1 HoOMEHKIATypa HEOPTAaHUYECKUX COEIUHEHUHN.
Puican ypa feop A 06.11.2026
18 I'eneTnueckas CBA3b HEOPraHUMYECKUX BEIIECTB PA3JTUYHBIX KJIACCOB.
11.11.2026
19 KonTponsnas padora Ne 1 no teme "Ctpoenue aroma. MHoroodpasue
BelecTs." 13.11.2026
Knaccudukanus XuMHUECKUX peakluii B HEOPTaHUUYECKOM U
20 OpraHWYECKON XMMHUH. 3aKOH COXPAaHEHUs MacChl BEILIECTB; 3aKOH 18.11.2026
COXpAHEHHUs U MPEBPAIICHUS SHEPTUU TPU XUMHUECKUX PEAKIIHIX o
21 Knaccudukamust XuMHUeCKUX peaKIlUi.
(pukan peaki 20.11.2026
22 CKOpOCTh peaknuH, €€ 3aBUCHUMOCTE OT Pa3JIMUHBLIX (PaKTOPOB.
POCTh peaidl P PaxTop 25.11.2026
3 [Ipaktuyeckas padora Ne 1. «BaussHue pa3nudabix (pakTopoB Ha
CKOPOCTb XUMHYECKOW PEAKLIUN 27.11.2026
24 Xumuueckoe paBHoBecHe. DakTOphl, BIUSIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Tpunuun Jle larense. 02.12.2026




:‘)J'ICKTpOJ'II/ITI/ILIeCKaH Jucconuanus. ITonsarue o BOIOPOJHOM

25
noka3zarene (pH) pacteopa. 04.12.2026
26 Peaknun noHHOrO0 OOMEHA.
t 09.12.2026
27 I'maponmn3 opraHnyecKuX U HEOPraHUYECKUX BEIECTB.
AP P P B 11.12.2026
73 OKHCIIHTENIbHO-BOCCTAaHOBUTENbHBIC peakinu. [TonsaTrue 00
AJIEKTPOJIN3€E PACILJIAaBOB U PACTBOPOB COJICH 16.12.2026
29 Pemenne 3a1a4 mo TEpMOXUMHAYECKOM aBHEHUIO
A P y P 18.12.2026
30 KourpomnbHasg padora Ne2 o teMe «XUMHYECKHE PEAKIIUN)
P P beakdl 23.12.2026
31 Mertamnbl, ux nojoxxenue B [leproandeckoit cHCTEMEe XUMHYECKHUX
anemeHnToB J[. 1. MenneneeBa u 0cCOOEHHOCTH CTPOEHHUS aTOMOB. 25.12.2026
32 OO01une pu3nyecKre CBOMCTBA METAIIIOB.
e ¢ 30.12.2026
33 CnnaBbl METaIOB. DJIEKTPOXUMHUYECKUHN Psil HAPSYKEHUH METAIOB
13.01.2027
34 XvMHYeCcKue CBOWCTBA BKHEHIIINX METAJIOB (HATPHil, Kalui,
KaJIbIIUN) U UX COETUHECHUI 15.01.2027
XVMHYECKHE CBOMCTBA BAKHEHIIINX METAJUIOB (MarHuii, allOMUHHNA) U
35 N
WX COCIUHCHUM. 20.01.2027
36 XHWMHUYECKUE CBOMCTBA XpOMa U MEH.
22.01.2027
37 XHUMHYECKHE CBOMCTBA COCIMHEHUN XpoMa U MEJIH.
A P A 27.01.2027
38 XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX COeTUHEHHI

29.01.2027




39

XUMHWYECKHE CBOMCTBA COEAUHEHNN [TMHKA U KejIe3a.

03.02.2027
40 [TpakTrueckas padota Ne 2. "PemeHre s3KCiepUMEHTAIBHBIX 3aa4 110
TeMme «MeTauie»" 05.02.2027
O6ume cnocoObl MoTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTaioB B
41
OBITY U TEXHHUKE. 10.02.2027
42 KonTtponsHas padora mo reme "MeTtajuisl."
p p 12.02.2027
43 Hewmeramnbl, ux nmojoxxenue B [leproaudeckoit cuCTeMe XUMHUYECKUX
anemenToB J[. . MenaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB 17.02.2027
44 ®dusnyecKue CBOMCTBAa HEMETAIOB. AJUIOTPOIIHS HEMETAIUIOB (Ha
npuMepe KUCIopoa, cepsl, pochopa u yriepoaa) 19.02.2027
45 XUMHAYECKHE CBOMCTBA raJIOT€HOB U X COCIUHEHUN
A 24.02.2027
46 XUMHUYECKUE CBOMCTBA CEPBbl, KUCIOPOIHBIX U BOAOPOIHBIX
COEIMHEHUM CEPBL. 26.02.2027
47 XUMHYECKHE CBOMCTBA a30Ta U €r0 COeIUHEHUN.
A 03.03.2027
48 XuMH4eckue cBoucTBa ochopa U ero CoeJUHEHUM.
ocop 05.03.2027
49 XUMHUYECKHE CBOMCTBA yIJIEpOo1a U er0 COSTUHEHUH.
YEIepOR A 10.03.2027
50 XUMHYECKHE CBOMCTBA KPEMHHUS U €T0 COEIUHEHUIA.
p A 12.03.2027
51 IIpuMeHeHne BaXKHEUIIINX HEMETAJUIOB U UX COSTUHECHUN
p A 17.03.2027
5 Pacuérter maccer (00b€Ma, KOTMYECTBA BEIIECTBA) MTPOTYKTOB PEAKIIUH,
€CJIM OJTHO U3 BEILECTB UMEET MPUMECH. 19.03.2027




Brraucnenus no YpaBHCHHAM XUMHNYCCKUX peaKHI/Iﬁ u

53
TEPMOXUMHUYECKHE PACUETHI. 24.03.2027
54 [Tpaktrueckas padota Ne 3. «PemieHne sKCIiepuMEHTAIBHBIX 33724 110
teme "Hemerasmb"y 26.03.2027
55 O06o0mIeHne u cucTeMaru3anus 3Hanui o reme "Hemeramisr."
07.04.2027
56 KoHTtponbHast pabora o teme «Hemetamibiy
09.04.2027
57 Heopranuueckue u opraHu4ecKue KUCIOTHI.
P P 14.04.2027
58 Heopranunueckue u opraHn4eckue OCHOBAHHUS.
P P 16.04.2027
59 AMoTepHbIe HEOpraHMYECKHe U OPraHMYECKHUEe COSTUHEHUSI.
dorep P P 21.04.2027
60 ['eHeTnyeckas CBSI3b HEOPTAHMUECKUX M OPTaHUYECKHUX BEIIECTB.
P P 23.04.2027
Pacuérer maccel BemecTBa win 00bEMa ra30B MO U3BECTHOMY
61 KOJIMUECTBY BEILECTBA, MACCE WM 00BbEMY OJHOTO U3 YUACTBYIOIIHUX B
28.04.2027
peaKIuu BEIIECTB.
Ponb xumun B o6ecrieueHu KOJIOTHIECKON, JHEPTETUUECKON U
62 .
MMHUIIEBOH O€30IMacHOCTH. 30.04.2027
63 Ponp xuMuu B pa3BUTHE MEIUIIUHEL.
P 05.05.2027
64 [TpencraBieHust 00 OOMMX HAYYHBIX MTPHHIIAITAX POMBITIIEHHOTO
MTOJIY4EHHS BaKHEHIINX BEIIECTB 07.05.2027
[TonsiTHE O HAYYHBIX METOAAX TTO3HAHMSI BEIIECTB M XUMUYECKUX
65 .
peaKImii. 12.05.2027
66 YenoBek B MUPE BEUIECTB M MATEPHATIOB: BAXKHEUIITUE CTPOUTETILHBIC




MaTepHalibl, KOHCTPYKIITHOHHBIC MaTepPHaIbl, KPACKH, CTEKJIO,
KepamMuKa.
YernoBek B MHUpE BEIIECTB U MATEPHATIOB: MaTePUAIIBI JIS

67 AJIEKTPOHUKHU, HAHOMATEPUAIIbI, OPIraHUYECKUE M MUHEPATbHbIC
ya00peHUsI.

14.05.2027

19.05.2027

68 X¥MHUS U 3J0pOBBE UEIOBEKA: IIPaBUIIa UCIIOJIb30BAHUS
JIEKapCTBEHHBIX MIPENapaToB.

21.05.2027

69 X¥MHUS U 30pOBBE UEJIOBEKa: MpaBuia 0€301aCHOrO UCIIOJIb30BAHUS

npenapaToB OBITOBOWM XUMHUU B ITOBCETHEBHON KU3HH.
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

69

26.05.2027




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUU

ChopmupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpaA, POJM XUMUU B TIO3HAHUU
SBJIGHUHA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JTUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
pelieHus TPAKTUYECKUX 3a7ad U DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOM Cpefie

1.2

Brnanenue cucremMoil XUMHUYECKUMX 3HAHMH, KOTOpas BKIJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, u30Mepus, W30MEDBI,
FOMOJIOTUYECKUN PsAMl, TOMOJIOTH, YIJEBOJAOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUMHEHMs, OMONOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KMpBI, OCNKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U O€30MacHOM
WCIIONB30BAaHUM  BAXKHEHIIMX HEOPTraHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIIOBCKA

1.3

1.4

ChopMHpoBaHHOCTh YMEHHMM BBIABIATH XapaKTepHble MpPHU3HAKU
MOHATUM,  YCTAaHABIMBATbL WX  B3aUMOCBS3b,  HCIIOIb30BATH
COOTBETCTBYIOIIME IOHATUSA IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

c(hOPMUPOBAHHOCTh YMEHUN HCIONH30BATh XMUMUUYECKYI) CHUMBOIIUKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOoW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUU
XUMHYECKHUX PEAKIINil, U3TOTABIUBATH MOAEIH MOJIEKYJI OPraHUYeCKUX
BEIIECTB I WIIIOCTPALMA MX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




L.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHAaBIUBATh  MPHHAJICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 MX COCTaBy M CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIOPOJIT M a30TCOJEpKalllMe COEAUHEHUS, BBICOKOMOJIEKYISPHBIC
COEIUHEHMS), JaBaTb UM  Ha3BaHUA [0  CHCTEMaTHYECKOH

nomenkiarype (IUPAC)

1.5

ChopMupOBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COSAMHEHUSX (OJUHAPHBIE U KPATHbIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS HPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemiecTB A.M. BytnepoBa s o0bscHeHUs
3aBUCMMOCTH CBOWCTB BEUIECTB OT HX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHUSA MACChl BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM . BI)ICOKOMOJICKYJISIpHI)IC COCIUHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAUTH TPUBHAJIBHBIE Ha3BaHUS
OTJENIbHBIX OPraHUMYECKUX BEIIECTB (ITWJIEH, IPONWIEH, AalleTUJIEH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PYKTO3a, Kpaxmai, LeJlIiJ03a,

TJIALKH)

2.2

CdopmMHupoBaHHOCTh YMEHHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3MYecKne W XUMUYECKHE CBOWCTBA TUIHYHBIX MPEICTABUTENEH
pPa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOJb, TIHIEPUH, (EHOJI, aleTalbIerHI,
MypaBbHMHAs M YKCYCHasi KHCJIOTBHI, TJIFOKO3a, KpaxMmaj, IEeJUIIJI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAHHOCTh YMEHUS WLTIOCTPUPOBATH TEHETHYECKYIO CBS3b
MEXKIY  TUIHMYHBIMM  NPEACTABUTEISIMM  PA3JIMYHBIX  KIJIACCOB
OPraHMYeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIt

2.4

CdopMupoBaHHOCTH yMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYICCKOC ITPUMCHCHUC ITPOAYKTOB nepepa60TKI/1

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAax HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOIOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKUE 3HAaHUS U1 NPHUHATHS pEHIeHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMI COONIIOATh TpaBUia IOJB30BaHUS
XUMHUYECKON Mocynoil u 1abopaTOpHbIM 00OpYJOBaHHEM, a TaKXKe
npaBujia oOpalieHus: C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB
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CdopmupoBaHHOCT YMEHUI TUIAHUPOBATH U BBIMOJHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEeBpaICHHS] OPraHUYECKUX BEILIECTB MPH HArpeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OETKOB TMpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUMU C MpaBUJIAMU TEXHUKU
0e30MacHOCTH Npu OOpaIleHUH C BEIIeCTBAMU U J1TaOOPATOPHBIM
00opynoBaHUEM; MPEACTaBIATh pe3yabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHCHHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMyITUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB
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3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTDH BHIYMCICHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BELIECTBA WM
MPOAYKTa peaklMy M0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJIHOTO
U3 UCXOJIHBIX BELECTB MJIM MPOAYKTOB PEAKIIUN)

CdhopMupoBaHHOCTb YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nH(popmanuu, cetb IHTEpHET U Apyrue)

3.6

CpopMHUpOBaHHOCT, yMEHHH COOJIO/ATh TMpaBUja IKOJIOTHYECKU
1enecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
Cpezbl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS Ha KHUBbIE OPraHU3MBbI
onpeAeNEéHHbIX OPraHNYeCKUX BEIIECTB, MOHUMAas CMBICI MOKa3aTess
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M MPEJOTBPALCHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NMpoBepPsIeMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro 001ero 00pa3oBaHus




pe3yjabTara

1

1.1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Brnanenue cucreMOM XMMHUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMa, §-, p-, d-dIIEKTPOHHBIE OPOUTAIT AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas peIETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peakMy HMOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs] ~ TUCCOLMAINSA, OKUCIUTENb, BOCCTAaHOBUTEIb,
CKOPOCTbh XMMUYECKOW pPEaKLUH, XMMUYECKOE PaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHYECKON aucconuanuu, [lepuoguueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH S3bIK XUMUH, (DAKTOJIOIMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U OE30IIaCHOM HCIIOIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMU BBISBIATH XapaKTEpHbIE IPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

1.4

1.5

1.6

BJ'IaIleHI/Ie OCHOBHBIMH MCTOJaMHW HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMUYECKUX SBJICHUN (HaONIoJeHHe, W3MEpEeHHUe, OSKCIEePUMEHT,
MO/JIEJIUPOBAHHE)

ChopMUpOBaHHOCTb YMEHHUH ONpEAENsATh BaJEHTHOCTb M CTENEHb
OKHCJICHHUSA XHWUMHYCCKHUX OJJICMCHTOB B COCAHMHCHHUAX PaA3JIMYHOTO
COCTaBa, BHJ  XUMHUYECKOH CBs3M  (KOBAJIGHTHAas, HWOHHa,
MeTaJuIn4YecKas, BOJOPOJHAsA) B COCTUHEHUSX, TUIl KPUCTATUTMYECKON
pPEETKN KOHKPETHOIO BEIECTBA (ATOMHAs, MOJIEKYJspHas, UOHHAs,
MeTaJUTHIeCcKas)

ChopMupoBaHHOCTh YMEHUH ONpEAEATh XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMHUpOBAaHHOCT,  YMEHHSI  KJIacCH(UIIUPOBATH  XUMHUYECKUE
pEaKIMM M0 pa3IMYHbIM IPU3HAKaM (YUCILy M COCTAaBY PearupyroLiux

BEIIECTB, TemIOBOMY J(h(}eKTy peakiuu, H3MEHEHHUIO CTereHel




OKHCIICHHS  JJIEMEHTOB,  OOpaTUMOCTH  PEaKLMH,  YYaCTHIO

KaTaJlnu3aTopa)

1.7

1.8

ChopmupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THUIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHUS pEaKUUN
MOHHOI0 0OMEHa, YUUTHIBas YCIOBHS, MPU KOTOPBIX 3TU PEAKIIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MOATBEPIKIAIOIINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM HYTEM HOHBI, MPUCYTCTBYIOUIME B BOJHBIX

pacTBOpax HCOPraHU4ECCKUX BEIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMM PpacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTE yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUU OT Pa3InuHbIX (PaKTOpOB

ChopmMupoBaHHOCTD yMEHHI  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JACUCTBUS

(npunnun Jle HlaTenbe)

OO6m1ast 1 HeOpraHu4vecKask XUMHs

2.1

2.2

CopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa J.1. Menneneena u JIIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATHSL  «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPTETUUYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUWHEHHM MO MEepUojaM W rpynmnam

[Tepuonnueckoit cucremsl xumuieckux 3neMenToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPIAaHUUYECKUX BEILIECTB Pa3INYHBIX KJIACCOB,
MOATBEPKAAaTh  CYUIECTBOBAHME  TE€HETUYECKOM  CBA3M  MEXKAY
HEOpraHMYEeCKUMH  BEUIeCTBAMM  C  [IOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKuHﬁ
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CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBAaTh  INPUHAAJIEKHOCTh

HEOPraHMYECKUX BELIECTB MO MX COCTaBy K OMNPENEIEHHOMY Kiaccy




(rpymnme) coenMHeHui (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAJLIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE TUPOKCHUIBI, COIIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOIB30BAaTh XUMUYECKYIO) CHUMBOJIHKY
JUISE  COCTaBIieHUST (OpMYyN BEHIECTB W YPAaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyto HoMeHknarypy (IUPAC) u TpuBuagbHbIC
Ha3BaHMs OTHEIbHBIX HEOPraHUYECKUX BeulecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlIEHas W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopMupoBaHHOCTh yYMEHHUI XapaKTepu3oBaTh (OMHUCHIBATH) 0OO0IIME
XMMHYECKHE CBOMCTBA HEOPIaHUYECKUX BELIECTB PA3JIMYHBIX KJIACCOB,
NOATBEP)KAAaTh  CYIIECTBOBAHME  TEHETHYECKOW  CBSI3U  MEXKAY
HEOPTaHMYECKUMHU  BEIIECTBAMH  C  IOMOIIBIO  ypaBHEHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHUECKHUI
HKCHEPUMEHT (pa3oKeHHWEe TMEepPOKCHAa BOJAOPOJA B TIPUCYTCTBHU
KaTajln3aTropa, ONpeesICHHe CPebl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIbHOTO HMHIMKATOPA, BIHMSHUE PAa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peakluH, peakiud HOHHOTO OOMEHa,
KayecTBEHHBIC PEAaKIUHU Ha Cynb(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTUOH aMMOHUS, pelICHHE SKCHEPUMEHTANbHBIX 33Jad 0 TeMaM
«Metamibl» U «HemeTamiby) B COOTBETCTBUU C MPABUIIAMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM MU J1ab0paTOpHBIM
o0opyI0oBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PEC3YJIbTATOB

CdopmupoBaHHOCTh YMEHHI COONIOAATh TMpaBWiIa TOJTH30BAHUS
XUMUYECKOH TOCY0M W J1abopaTOpHBIM OOOpYJAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEIECTBAMHU B COOTBETCTBUHU C MHCTPYKIIHSIMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XAMUYECKHUE
MPOLIECCHI, JIEKAIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHUS] CEPHOU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0ImUX HAy4HBIX TPUHIUIAX W  OKOJOTHYECKUX  MpobdieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUA U KU3Hb. PacuéTrl

3.1

CpopMHUpPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABIISIOIIECH

€CTECTBEHHOHAy4YHOU KapTHHBl MHpA, pPOJIM XHMHM B II03HAHUHU




3.2
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SBIIGHUWA TPHUPOABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIbTYPBI
JUYHOCTH, €€ (YHKIIMOHAJIBLHOM T'PaMOTHOCTH, HEOOXOAMMOW s
pelIeHUs TPAKTHYECKUX 3alad U JKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOJHON cpesie

CdopmupoBaHHOCTH YMEHUHI KPUTUYECKH aHAJIM3UPOBATh
XUMHAYECKYI0 HMH(OpMaIMio, MOJYy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOf KOMMYHHUKAIUH, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTh yMEHHM COOMIOATh MPaBUA DKOJIOTUYECKU
1eJ1ec000pa3HOro MOBEACHUS B OBITY M TPYIOBOH JAEATEIBHOCTH B
LEesIX COXPAaHEHHUs CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUPOAHON

cpebl
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3.5

Oco3HaBaThb OMNAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MBbI
oIpeIeIEHHBIX BEIIEeCTB, MOHUMas cMblici nokasarens [1/IK, noscHaTs
Ha MpUMepax CrocoObl YMEHbIICHHS U MPeIOTBPAILEHHs] UX BPEIHOTO

BOSHGﬁCTBHﬂ Ha OpraHus3M 4CJIOBCKa

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TOHSITHS «MaccoBasi JIOJIA BEIIECTBA B PACTBOPEY,
O0OBEMHBIX OTHOLICHHH Ta30B MPH XMMHYECKUX PEAKIUAX, MAacChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wih 00BbEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMHM BEIIECTB,
TEII0BOro d(eKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA

1

Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyeckOM XHWMHH: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUM HOBBIX BEUIECTB M MarepuanoB. Teopusi CTPOECHHS OpPraHUYECKUX
coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE OJIOKEHUS

CrtpykrypHble (OpMynbl OpraHMYEeCKHX BemIecTB. ['oMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o kiaccuukanuu OpraHnYeCKUX BEIIECTB
Homenknatrypa opraHuyecKux COEIMHEHUHN (CHCTeMaTHuYecKas) U TPUBUAIbHbBIE

Ha3BaHUS BaKHEUIIINX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pOBI

2.1

AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKHUN psll. MeTaH U 3TaH — IpocTenIne
MPEJCTaBUTENN AJIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaxXOXJCHUC B IPUPOJAL, ITOJTYYCHUEC U IIPUMCHCHUC
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AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJICH U MMPOINUJICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (I)I/I3I/ILICCKI/IG U XHMHYECKHE CBOMICTBa
(peaKHI/II/I TUAPHUPOBAHUSA, TAJIOICHHUPOBAHUA, THUApATAIWU, OKUCICHUA H

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

2.3

Anxaguensl: Oyraauen-1,3 u MerunOyragueHn-1,3: crTpoeHue, BaxHeiue
XUMHUYECKHE CBOMCTBA (peakuusi noiaumepusanun). [lomyueHue cHHTETHYECKOTO

KayuyKa U PEe3HHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
NPOCTEHIINIA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (QHU3MUECKUEe U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THIPATALINHY,

TOpPEeHHUsl), OJIy4eHUE U PUMEHEHNE

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKME€ M XHMUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs M1 HUTPOBAHUS), IOIy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpoeHHe, (u3nyeckue M XUMHUYECKHE CBOMCTBa  (peakuuu
TaJIOTEHUPOBAHNUA WM HUTPOBaHUs), MOJIYYEHHE M INpPUMEHEHHE. TOKCHUYHOCTH
apeHoB. ['eHeTHuyeckasl CBSI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAUICKAIIMMHU K

Pa3IMYHBIM Ki1acCcaM

2.6

[TpupoHbIE UICTOYHUKH YTIIEBOAOPOIOB. [IprpogHEIii ra3 1 momyTHRIE HEPTIHBIE




3.1

ra3sl. Heg1p u e€ mpoucxoxnenue. CrnocoOsl nepepaboTKi HeTU: MEPETOHKA,
KPEKUHT (TePMHUYECKUH, KaTaluTu4eckuil), nuponus. [IpomaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUICHHOCTH U B ObITYy. KaMmeHHbIH yroiap u

MIPOJYKTHI €r0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenbHbIC OTHOATOMHBIE CIUPTHL. METaHOJ M ATAHOJI: CTPOCHUE, PU3HUECKUE
U XUMHYECKHE  CBOWCTBa  (peakuum  C aKTUBHBEIMH  METaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHHE), MpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
MOJIEKYyJJaMl COUPTOB. JlelicTBME METaHOJia M ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TIUIEPHUH: CTPOCHHE, (DU3UIECKHUE U
XUMUYECKUE CBOWCTBA  (B3aUMOJEHCTBUE CO  IICJOYHBIMU  METaJJIaMH,
KaueCTBEHHAsl peakIusi Ha MHOTOATOMHBIE CNHPTHI). JleiicTBME HaA OpraHusm

YCJIOBCKA. HpI/IMeHeHI/IC TIIMOCPHUHA U STHJICHIJIMKOJIA

3.2

@deHoI:  CTpOEHWE MOJEKYJbl, (U3UYECKHUEe ¢ XMMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue dpenona
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3.4

3.5

3.6

4.1

Anpaerunpl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, GU3HICCKUE H
XUMHUYECKHE CBOMCTBA (PEaKlMM OKUCICHUS W BOCCTAHOBJICHHS, Ka4eCTBEHHBIC

peaxkuun), noJy4eHue U NpuMeHEeHNe

OnHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KHMCIOTHl. MypaBbuHas U YKCyCHas
KHCIIOTBI: CTPOEHHE, (PU3HUECKHe U XMMHYECKHUE CBOICTBA (CBOMCTBA, OOIIME JIs
Kjlacca KHCJIOT, peakius JTepuuKanuu), TMOJydyeHHE U IpPHUMEHEHHUE.
CreapuHoBasi M OJEMHOBAsl KUCIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX

KHUCI0T. MblIa Kak COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIeNiCTBHE

CrnoxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonoruueckas posb
KHUPOB

VYrneBoabl: cocTaB, Kilaccu(uKaus yriaeBoaoB (MOHO-, AW- U MOJHCAXapHJIb).
I'moko3a — mpocredmmidi MOHOcCaxapuja: OCOOCHHOCTH CTPOEHHS MOJIEKYIbI,
¢du3nyeckre 1 XUMHUYECKUE CBOMCTBA (B3aumozaelicTBue ¢ ruapokcuaom meau(1l),
OKHCIICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHue,
Opo’KeHHEe TIIOKO3bl), HAXOXXJIEHHE B IMPUPOJE, MpUMEHEHHue, Ouojorndyeckas
ponb. ®otocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u Hesmnono3a Kak
IpUpOAHbIE MoiauMepbl. CTpoeHHE KpaxMmana M LeuIrosio3bl. Puznueckue u

XHUMHUYECKHE CBOMCTBA KpaxmaJia (TI/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,ZLOM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4eCKuUC COCANHCHUA

AMHHOKHUCIIOTEI KakK aM(I)OTepHLIC OpTraHU4YC€CKUC COCIAUHCHUS. dusznueckue u

XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpumMepe riauiuHa). buonormueckoe




4.2

3Ha4CHUE aMUHOKUCIOT. [lenTuasl
benkn Kak DIpUPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepuunas,
BTOpUYHAS M TPETUYHAs CTPYKTypa OelKOB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

TUApOJInN3, ACHATypalusd, KaYCCTBCHHBIC pCaKIIUKU Ha Oenku

BricokoMoueKy s pHbIE COSMHEHMS

5.1

5.2

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AINH, CPEIAHSISI MOJIEKYIApHAs
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAUHEHHH —

noJmMepur3alAa U NOJUKOHACHCAIHUA

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BELIECTB W HUX IPEBPALICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4yKa U pC3UHbL

11 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

1.1

1.2

1.3

XUMHUYECKUH dJIeMeHT. ATOM. SInpo aToma, M30TOMBl. DJIEKTPOHHAS 00OJOUKa.
DHEpreTUYeCKue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOHUTANH, S-, pP-, d-DJIIEMEHTHI.
OcoOeHHOCTH pacmpeeNieHns dJIEKTPOHOB M0 OpOUTANSAM B aTOMax 3JIEMEHTOB

TNEPBLIX LIeTHpéX MepruoaoB. 9J'IeKTpOHHaH KOH(bHpraHHH aTOMOB

[Tepuonnueckuii 3akoH U Ilepuoanyeckas cucrema XuMHIecKux 3iaeMeHToB 1. 1.
MenaeneeBa. CBA3b NEepUOAMYECKOrO 3akoHa M Ilepmoanueckoid CUCTEMBI
xuMuyeckux vieMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUsI CBOWCTB XUMHUYECKHUX OJIIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyIIaM U IepHoJaM.

3HaueHue NepruoINYECcKOro 3aKkoHa B pa3BUTUU HAYKH

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHAbBl XUMHUYECKOW  CBSI3U
(koBajieHTHAsT HETOJISIpHAsT W TOJSpHas, HWOHHAs, MeTauindeckas). oHbI:
KaTHOHBI U aHWUOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BanenTHOCTS. BHCKTPOOTPI/II_[aTCJIBHOCTL. CreleHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTbH CBOMICTBa
BEIIECTB OT THNA KpUCTAIMYECKOM peméTku. IloHsTHE 0 AucnepcHBIX

cucremMax. McTuHHBIE N KOJUIOUJHBIC paCTBOPEI. MaccoBas J0JIA BEIIECTBA B




1.6

1.7

pactBope
Kinaccudukanms HeopraHm4eckux coeqnHeHnid. HoMeHkiiaTypa HeopraHm4ecKux
BEILIECTB
Xumuueckas peakuus. Knaccudukanus XUMHYECKUX peakuui B
HEOPraHUYeCKOW M OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHMSI MAcChl BEIIECTB,

3aKOH COXpaHCHU U IMPEBPAIICHUA SHCPIUU ITPHU XUMHUYECKUX PCAKIIHAX

1.8

CKopoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOparumble peakuuu. XHUMHYecKoe paBHoBecue. DakTOphl, BIHAIOLIME HA

cocTosiHue Xumuieckoro papHoBecus. [Ipunnun Jle [llatense

1.10

1.11

2.1

2.2

QHGKTPOJ'II/ITI/I‘IGCKEIH Jucconuanms. CunpHple U ciiabOble QJICKTPOJIUTEI. Cpezla
BOIHBIX paCTBOPOB BCHICCTB: KUCJIas, HeﬁTpa.]'IBHaﬂ, menoyHas. Peakuyy HOHHOTO

oOMeHa
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramwioB B [lepuogudeckoil cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa m 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha IpUMEpe KUCIOPOAa, CEpHl,
docdopa u yrnepoaa)

XUMHUECKHE CBONCTBA BaXHEWIIMX HEMETAIJIOB (TaJlOreHOB, CEepbl, a30Ta,
¢dochopa, yrmepoga W KpeMHHs) M HX  COEAMHEHUM  (OKCHIOB,
KHCIIOPOJICO/ICPKAIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). I[IpumeHnenue

BaXKHEUIITNX HEMETAJLIIOB U UX COEIUHEHUN

2.3

2.4

Meramnbl. Ilonoxenne meramwioB B Ileproandeckoil cUCTEME XMMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS HIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. Obune ¢pusznyeckue cBoiicTBa MetaioB. CIijIaBbl METAIJIOB.

DNEKTPOXUMHUUECKHUN Psiji HAIPSHKEHUH METaIJIOB
XUMHYECKHE CBOMCTBA BAKHEHIIMX METAJJIOB (HATpUM, Kanuil, KaabluH,
MarHui, aJlOMUHUN, ITUHK, XpOM, JKeJie30, Meb) U WX coeauHeHui. OOmme

CHOCOObI MOTy4YeHHs] MeTaUIOB. [IpruMeHeHne MeTauioB B OBITY U TEXHUKE

2.5

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCUICCTB, NPUHAMICKAIIUX K PA3JIMYHBIM

Kj1accaM

XUMHUS U )KU3Hb

3.1

3.2

Pone xuMum B oOecredeHUH HSKOJOTUYECKOW, JSHEPTeTHYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHEL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHWYCCKHUX peaKLII/Iﬁ

[IpencraBnenus o0 OOIIMX HAYYHBIX MPHUHLIUIAX MPOMBIIUIEHHOTO MOTYYEHUS
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BOXHEHIIMX BelIEeCTB. UenoBEeK B MHUpPE BEUIECTB MU MATEPHAIOB: BAXKHEUIIHNE
CTPOUTENBHBIE MaTEpHUalbl, KOHCTPYKUHOHHBIE MaTEpUalibl, KPacKH, CTEKIO,
KepaMuKa, Marepuaibl ISl HJIEKTPOHUKH, HAaHOMATepUallbl, OPraHUYECKUE U
MUHEpaJIbHbIC YI00pEHUS

XuMUAg UM 3J0pOBbE YEJIOBEKA: IpaBWJIa MCIOJIb30BaHUS JICKAPCTBEHHBIX

ImpernaparTros, IpaBujia 0€30I1aCHOTO MCITOJIb30BaHUS IIpernapaToB OBITOBOM XHMHH

B IIOBCEHEBHOMU KU3HU




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

» Xumus. 10 knacc. 'abpuensn O.C., OctpoymoB W.I'., Cnagkos C.A.
Axunonepnoe obmectBo «M3narensctBo «lIpocBemienne
* Xumus. 11 knacc. I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.

Axunonepnoe obmectBo «M3narensctBo «lIpocBemienne
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