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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpOBHE CpeIHEro o0I1ero o0pa3oBaHUs
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 ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX TOJNOXKEHH «Crparernn pa3BUTHS BocnuTaHus B Poccuiickoi
@epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoOAX0/0B K pa3paboTKe MpOrpaMMbl IO XUMHUH, K OINpPEAEICHUIO
oO1Iel cTpateruy 00y4eHus, BOCOUTAHUS U Pa3BUTHUS O0ydaroUUXcsl CpeCTBaMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHuenrtyanbHble nonoxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyuYeHUs U TpeOOBAHMH K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0OpazoBanue, MOJIy4aemMoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThiO UX
oOpazoBaHHOCTH. OHO CHOYXHUT 3aBEepUIAIOIIMM 3TaloOM peaju3aluy  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOydJarommuxcsl Ha YPOBHE CpEHEr0 OO0IIero o0pa3oBaHHUs CpeCTBAaMU YICOHOTO
npeaMera «XUMHUSD», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme MO0 XMMHUHU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eneldl M NPUHIUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaeparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOJb B
COBPEMEHHOW IUBWJIM3AIMM, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHKE PALMOHAIBHOTO HAyYHOTO MBIIICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpY)KAlOIleM MHUpPE Kak O €IUHCTBE
OPUPOJIbI U YeNIOBEKa, KOoTopoe (hopMHUpYyeTcs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa W >KM3HU KaXJI0oro ujeHa oOmiectBa. CoBpeMeHHas XUMHs Kak Hayka
co3uaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOIIMMHU MLEISAMH W TMPUHIUIIAMUA CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAaOOTKH  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCIEHIHOTO BKJIIOYEHHS B JKU3Hb COLUYMA, MNPOAOJDKEHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMA  ripeAMeTa  «XHUMHS»  [BISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOm@as U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HayKH: cHUCTEMa
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 MOHSATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuvecKkas XuMus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKO XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpeAcTaBlIeHU O cTpoeHun BemiecTB. CBeneHHs 00 U3y4aeMbIX 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 XUMUYECKOM CBS3H, KIAaCCU(MUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM yrjaoM 3peHUss B IMpeaMmere «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B dacTHOCTH, B Kypce «OOIias u HeopraHudeckas
XUMUSD» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOAOJOTUYECKUX MO3UIIMM,



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

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeEIIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX W NMPUMEHCHHUM, a TAKKE O XUMHUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUs, WMEIOIIMMH KYJIbTYPOJIOTHYECKUA U TPUKIAIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JIpYTMMH HayKaMHd, PacKpbIBalOT €€ poJib B IO3HABATEIHHOW U MPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MHGPOPMAIUIO U
NPUMEHATh € A TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEN0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dopMupoBaHUE y 0O0YYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI ISl MOHUMAaHUS
bunocodhckux maeH, TakuXx KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOro U
OpraHUYEeCKOro MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pEelIeHUs] TMPOTUBOPEYMIT MEXKIYy HOBBIMH (akKTaMHM U  TEOPETUUYECKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUU SKOJOTUUECKUX MpodsieMm, a
TaKKe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmane pemeHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIM3AINU
OOy4JaromMXcs MNPUHITHIE MPOrPaMMON IO XUMHUHU TOJXOJbl K OIpPEACIICHUIO
CONlepKaHUsI M TOCTPOEHHUS TIpPeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, IOUCKa, aHaiu3a u
00paboTku nHGOpMAIHH, HEOOXOIUMBIX JIJIsI MPUOOPETEHHUS OIbITa IPAKTUIECKOM
U HCCIIEOBATEIIBCKON JEATEIHHOCTH, 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
COZIePKATeIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIESITEIIbHOCTH YEJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyIbTyphl. C
METOJMYECKOW TOYKHM 3PEHUSl TAaKOM MOJXO0J K ONPENENICHUIO LeNed U3y4YeHUs
MIpEeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMs IJIaBHBIMU LIEISIMU HM3y4Y€HUs IpenMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (GOpMUPOBAHME CHUCTEMbl XHMHUYECKHMX 3HAHUM KaK  BaKHeMIen
COCTaBJISIFOLIEH €CTECTBEHHO-HAyYHOH KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIIYEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000LIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHUE C UCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (GopMUpOBaHHE U PA3BUTHUE MPEICTABICHUI O HAYYHBIX METO/IaX MO3HAHHUS
BEIIECTB M XUMHUYECKHUX pEaAKIMil, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHUI U CIIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C HAOJIIOJIEHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIIOACHUEM  IpaBUIl
0e301acHOro OOpaIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ atum, conepxaTenbHas XapaKTepUCTUKA LIEJIed U 3a/1ad U3yYeHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbIIed CTENeHH OTAAETCA  MPEeArovYTEeHUe
MPaKTUYECKOM KOMIIOHEHTE COAep>KaHUsl OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHU3aliy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMH aKTHBHOT'O NOJIyYEHUS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM NpU U3Y4YEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanTtanusi 00y4arolMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3aHHBIX C BEIIECTBAMHU M MX
PUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOoucKa, aHanu3a U 00padOTKu MHQPOpMALIUH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUsI OMbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKH C MO3UIUI
HKOJIOTUYECKON 0O€e30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKHX
IIPOLIECCOB HAa OPTraHM3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE ITO3HABATCIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XUMHUH B COOTBETCTBUH C KM3HCHHBIMH ITOTPEOHOCTSIMH, UCIIOJIH30BATh
COBpeMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTHH I IIOMCKA M aHau3a YIeOHOW U
HAYYHO-TTONYJIIPHON HH(POPMAIH XUMHUYIECKOT'O COJICPIKAHNS;

(dhopMHpOBaHNE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0JIF0aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJUMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUNA XHMHYECKOTO
9KCIIEPUMCHTA,;

BOCIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
PaIMoOHAaIBFHOTO MPUPOIOIIOIE30BaHNS, TTOTIOTHEHHS YJHEPTETUICCKUX PECYpPCOB U
COXpaHEHHUsS IPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3JI0POBBIO, a TakKe NPUOOPETCHHS OIbITa
WCITOJIP30BAHUS TOJYYCHHBIX 3HAHMM IS TPHHITHS TPAMOTHBIX PEIICHUH B
CUTYaIIHMsIX, CBI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSMH.

B yueOHOM maHe cpemHero oOImEero oOpa3oBaHHs MPEAMET «XUMHUS»
0a30BOTr0 YPOBHS BXOIWT B COCTaB MpeIMETHOW 00sacTh «EcTecTBeHHO-Hay4YHBIC
IPEIMETBIY.

OO1ee 9rciio 9acoB, OTBEAEHHBIX JIUIS U3YUYCHHUS XUMUH, Ha 6a30BOM ypOBHE
cpeaHero oomiero oopazoBaHus, cocraBisieT 68 dacos: B 10 kiracce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUs OpPraHUYECKHUX
coequHenniit A. M. Bytneposa, e€ ocHoBHBIE ToJI0keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COCIUHEHUSX — OJMHAPHBIC U KPAaTHBIE CBSI3U.

[IpencraBnenne o KinaccupuKauKM opraHnyeckux BeniecTB. HoMeHkmarypa
OpraHUYECKUX COCOUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHMsI BEIIECTB M HMX IIPEBpALICHUIL:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
OMKCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
Ipy HarpeBaHuu (TUTaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W d3TaH —
NpOCTEUIINE MPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMCTBa
(peakiuu 3amelieHus] U TOpPEHUs), HAXOXXIEHUE B TMPUPOJE, MOJIyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHUI psii. DTUIIEH U IIPOIHIIEH —
NpPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME WU XUMHUYECKHUE CBOMCTBa
(peakMu  TUAPUPOBAHMS, TAJIOrCHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaauensl: OytamueH-1,3 u metmnOytaguen-1,3: cTpoeHue, BakKHEUIINE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAJl. ALIETUIIEH
— TMpPOCTEHIINNA TMPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (DU3MUECKHE WU
XUMHUYECKHE CBOMCTBA (pEaKkLUMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHrue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpU3MYECKHEe W XMMHYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIyYEHUE U NPUMEHEHUE. Tomyon:
cocmae, cmpoeHue,  Quauyeckue U  XuMuueckue  ceolcmea  (peaxyuu



2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckass CBsI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAJICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKHK YIIEBOAOPOAOB. IIpupoaHblii Tra3 W NOMYyTHBIE
HeTsaHbie Ta3bl. Hedtp u e€ mpoucxoxnenue. CrocoObl nepepaboTku HEDTH:
NEPETrOHKAa, KPEKUHI (TEPMHUYECKHMM, KaTalUTHU4YeCKuil), nuponu3. IIpomykTel
nepepaboTky He(pTH, UX NPUMEHEHNE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
YTOJIb U IPOAYKTHI €r0 MepepadoTKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUNA:
O3HAaKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MoOIEIMpPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
rajJOreHONPOU3BOIHBIX, TPOBEICHUE NPAKTHUECKON PabOThI: MOJyY€HUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnsle 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTBL. MeTaHON U 3TaHOJ: CTPOECHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMHU MeETajllaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEeHHe. BoaopoaHble CBS3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPraHKu3M YeJIOBEeKa.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TIIMLEPUH: CTPOEHUE,
du3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OopraHusM yenoseka. [ [pumenenue rauueprsa U 3TUIICHTJIMKOJIS.

deHo: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoa.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAETHI:  CTPOEHUE,
duznyeckue U XMMHUYECKHE CBOMICTBa (peakluy OKHUCIEHHUS U BOCCTAHOBIICHUS,

KAuECTBEHHbIE PEAKLIMN ), IOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNibHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCyCHasi KMCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHE CBOWCTBa (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaUK), TOJIyIeHUEe U TPUMEHEHHUE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEIACTABUTENN BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cioxHbIX 3¢upoB. Kupsl. 'naponus xupos. [I[pumenenne xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBonpl: coctaB, KiaccuUKaluUs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['Ioko3a — nmpocTelimuii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE C
rugpokcugom menu(ll), okucienue ammuayHbIM pacTBOpoM okcupa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie monuMepbl. CTpoeHue Kpaxmalna U
Hewnono3bl.  Pu3NUecKue M XHMHYECKHE CBOWCTBA Kpaxmana (TUOpOJu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBPAIllCHUMN:
IpoBeJeHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCIICHHE ATaHOJa
okcusioM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3zammopeicTBHE Kpaxmalia € HOJIOM),
MPOBEICHNUE MPAKTUUECKOU pabOThI: CBOMCTBA PACTBOPA YKCYCHOM 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).

A3oTcozeprkalme OpraHu4ecKue COeIMHEHHUS.

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

benkn kak NOpUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHud. llepBuunas,
BTOpPUYHA M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYEeHHUS BEIIECTB W MX IPEBpaIlCHUN:
HaOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OTBITOB: JCHATYypaIusi OEIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BoicokoMoJIeKyJISIpHbIE COeINHEHNS

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

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IIPEBpaIlCHUN:
O3HAaKOMJIEHUE C 0oOpa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanu3zanus MexXnpenMeTHbIX CBsI3eH MPU U3YYEHUU OPraHMYECKOM XUMHUH B
10 xjacce oCyIIECTBISIETCA Yepe3 HCIOJb30BaHUE KaKk OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH JUISl OTAEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYUYHbIE TIOHSTUS: SBJICHUE, HAYYHBINA (akT, TUTIOTE3a,
3aKOH, TEOpHS, aHAIW3, CUHTE3, Kiaccu(uKanus, MepuoJUIHOCTh, HAOIIOICHHE,
U3MEpEHHUe, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BElIeCTBa, (PU3NUECKUE BETUUYHUHBI U SMHUIIBI UX U3MEPEHHUS.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHu3Me,
¢doTtocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOJbI, JKUPBHI,
(bepMEeHTHI).

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

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

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XuMu4eckuil sneMeHT. AToM. Sapo aroma, H30TOMNBL. DJIEKTPOHHAS
000JI0YKa. DHEPreTUUecKre YpOBHH, TOJYPOBHU. ATOMHBIE OpOUTaH, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpe/iejieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepunonnueckuit 3akoH U Ilepuonnueckas cucreMa XMMUYECKUX SJIEMEHTOB
J. . MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuoamyeckoil cucTeMbl
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XHMHUYECKHUX DJJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BHAbI XHMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa30BaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM W JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTb.
Crenenb okuciienus. IOHbI: KATHOHBI U AHUOHBI.



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

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

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

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

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

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

OKHCIINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYECHHUS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMH4ueckux 3neMeHToB [l U.
MenneneeBay, M3yueHHE MoOeNied KPUCTAIUIMUECKUX PELIETOK, HaONIOeHuE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokKeHUe NepoKCuIa
BOJIOPOJIa B MPUCYTCTBUU KaTaJau3aToOpa, ONPEIEICHUE CPEBl PACTBOPOB BELIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEAKUMH HOHHOrO OOMEHa),
MPOBEICHUE NPAKTUYECKON paboThl «BiausHue pa3nyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnble 3anaun.

Pacuérel 1O ypaBHEHMSIM XUMHYECKUMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHATHS «MACCOBAas
JIOJIs1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilomoxkenne HemetaiuioB B Ilepuoamueckonn  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duzryeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAIOB (Ha MpuMepe
KHCIIOpOJa, cephbl, pochopa u yriepoaa).

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

IIprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



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

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

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

DOKCIEpUMEHTAIbHBIE METOJbl W3YyYEHHUS BEIIECTB W MX NPEBpaICHUN:
W3Y4YCHUE KOJUICKINH «MeTaulbl M CIUIaBbl», OOpPa3IOB HEMETAILIOB, PEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/1a4, HAONIOJICHHEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHJA aTIOMHUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0Uei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérnrble 3ana4u.

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

XuMHUSI ¥ )KM3Hb

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

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

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

XuMHusA W 3J0pPOBbE YEJIOBEKA: IMpaBWa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBmia OS30MIaCHOTO MCIIOIb30BaHUS MpEnapaToB OBITOBOM XMMUU
B IOBCEHEBHOM >KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanusit MEXNpEeAMETHBIX CBA3€H MpU  HW3YyYEeHUH oOmed
HEOpraHn4ecKkoi xuMuu B 11 Kilacce oCyIlEeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SIBJISIONIAXCS
CHUCTEMHBIMHU JIJISI OT/ACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccu(uKkaius, TMepUOJUIHOCTh, HaAOIIOCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUICCKUN YPOBEHbB, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSHHE BEIIEeCTBa, (PU3NYECKUE BEIMYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

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

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

TexHONOTHSI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MUIIEBas
IPOMBIIIIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TPenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHAIIOB,
AIIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYalONIMMHUCS TPOTPpaMM CpeHEro OOIIero o0pa3oBaHusl (JIMYHOCTHBIM,
METalpeMETHBIM W TOpeIMETHbIM). HaydHo-MeToau4eckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OO0IIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cOOTBETCTBHH € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOIIPEIEIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarolIUXCS PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CLIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIMYHOCTHBIE pEe3yJbTaThl OCBOEHHUS MpeAMeTa «XHMHS» JOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOrO OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  MpolLeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OMbITA MO3HABATEILHON M MPAKTUYECKOW NEATEIbHOCTH
OoOy4YaronmMxcs Mo peaju3alyy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpa:kIaHCKOr0 BOCIMTAHUSA:

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

NpPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



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

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

2) IATPUOTHYECKOT0 BOCITUTAHHUSA

LEHHOCTHOTO OTHOWICHUSI K HWCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€UYECTBEHHOMN XUMUM;

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

UHTEpeca M [03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU M TMOCIEAYIOIIEM
aHanu3e MH(QOpMaALMU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMU,
U 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 MOCIEICTBUMA 3TUX
MOCTYIIKOB;

4) GpopMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30MmacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TIpaBWJI 0e30macHOro oOpallleHus C BEHIeCTBAMU B OBITY,
ITIOBCEHEBHOM XKU3HU U B TPYIOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TpaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOr0 MOBEJCHHS B CUTYAIUsIX, YIPOXKAIOIINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHUSI TOCJIECCTBUN W HEMPHUATHUS BPEAHBIX MPHUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NesATEIbHOCTH;

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



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHOro poja, B TOM
YHUCJIE HA OCHOBE 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 HUCCIIEI0BATEIbCKON IeATEIbHOCTH;

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

UHTEepeca K 0COOEHHOCTSIM TpyJla B pa3lU4HbIX cepax mpodheccuoHaTbHON

JESATEIBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHMSI yUeOHOTO IMpenMera «XuMus» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30oBaHUsl BKIIOYAIOT:

3HaUMMble g (QOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYyYaroOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHBIE MOHATHUSA, OTPaXKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PHUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMA, HayYHbI (akT, MPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, uccleqoBaHue, HAOTIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUE);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITMATTBHOM KOMIETCHIIMH 00y4YaroInXCs;
CIIOCOOHOCTH oOyJarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHBIMHU
AEUCTBUSIMM:

1) 6a30Bble JJOruvYecKue JaeicTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh IEIN JCITEIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C OCTABIICHHBIMU LIEJISIMU;



UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHUECKOTO MBIIUICHUS —
BBIICNISITh XapaKTEpHbIE MPU3HAKUA TOHSITHM W YCTAaHABIMBATh WUX B3aUMOCBS3b,
WCITI0JIb30BaTh COOTBETCTBYIOLIUE MOHSTHS JJIsl OOBSICHEHUS OTJIEIbHBIX ()aKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMHUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIE CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBISIBISTH 3aKOHOMEPHOCTU U TPOTHUBOPEUUS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opMmylia, ypaBHEHHE XHUMHYECKOU
peakiMy — TMPU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEeaKLHnii;

dbopMyIMpOBAThH MU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI NI (DOPMUPOBAHUSI THUMOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUS U MPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
polecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIupoBaTh
000011I€HHsI ¥ BBIBOJIbI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIEIOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMUSI.

3) pabdora ¢ ungopmaumeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPAaBOYHBIE IOCOOUS,
pecypebl HTEpHETa), aHAMM3UPOBATh UHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



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

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

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

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

UCIIOJI30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J€HCTBUSIMMU:

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

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

OBjaieHHe YHHBEPCAJIbHBIMH PETyJISITHBHBIMHU JeHCTBUSIMMU:

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

OCYIIECTBIISTh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHan3a
¥ CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[TpenMeTHble pe3yiabTaThl OCBOCHHs Kypca «OpraHudeckas XUMHS
OTPAXKAIOT:



cOPMHUPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TO3HAHHUH SIBIICHUI
npupoasl, B  (QOPMUPOBAHUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOAUMOM 7Sl peLICHUS MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 30POBBIO M MPHUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJIApHBIA OO0BEM, YIJIEPOAHBIM CcKeneT, (yHKUMOHAIbHAs TpYIIIa,
paaukain, U30MepHrs, U30MEpbl, TOMOJIOTMYECKUI psll, TOMOJIOTH, YIJIEBOIOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIIME COCAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTM M CUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCITOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOMN AESATEIBHOCTH YEJIOBEKA,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMHMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHUW HCIHOJIb30BaTh XWMHYECKYIO CHUMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHON)
bopMynl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUM YyCTaHABIMBATh MPHUHAJJICKHOCTb H3YyUYEHHBIX
OpraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOEHUID K OINPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yTJIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIbHbBIE
Ha3BaHUS OTJAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPONWIEH, alleTUJIEH,
ATWJICHTJIMKOJb, TIULEPUH, (EHON, (popManblerus, aueTanbIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TITI0K034,
bpyKTO3a, Kpaxmal, eJTI0J103a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEAENSITh BHABl XUMHYECKON CBSI3UM B
OpTraHUYECKUX COCNMHEHUSAX (OIMHAPHBIC U KPATHBIC);



c(hOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. bytiepoBa 111 00bSICHEHHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MacChl BEIIECTB;

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

c(hOpMHUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTIEBOIOPOIHOTO
Chlpbs (HE(QTh, NUPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MEpepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHUM TMPOBOAUTH BBIYHCICHUS II0 XHUMHUYCCKHUM
ypaBHEHHSAM (Macchl, 00bEéMa, KOJIUYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJIYKTa
peakIiMyd II0 HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEILIECTB UJIU MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMUM MPU U3YYECHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
WCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS Ui TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOATh IIpaBUJIa MOJIb30BAHUS XUMHUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO JT1a0OPATOPHBIX
XUMHYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMCHHUH IIJIJAaHUPOBATh M BBIMOJHATH XUMHUYCCKHUUI
AKCHEPUMEHT (TIPEBPACHUS] OPTaHUYECKUX BEIIECTB MPU HArPEBAHUU, MOJIyUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEILIECTB, JICHATypalus OCJIKOB NMPH HArpeBaHUU, I[BETHBIC PEaKIMu OCIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMH M JTAOOPATOPHBIM OOOpPYJOBaHUEM, TMPEIACTABIATh PE3YJIbTATHI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMio, TMOJy4aeMyl M3 Pa3HbIX MCTOYHUKOB (CpeICcTBa MacCOBOMU
uHdopmaruu, aTepHeT u Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  TIpaBUJia  AKOJOTHYECKU
11eJ1eco00pa3HOro TOBEJICHUS B OBITY W TPYIOBOH JACATEIBHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3J0POBbSI M OKPYKAIOIIEH MPUPOIHON Cpelibl, OCO3HABATH
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JECUCTBUS HAa OPraHU3M
YEJI0BEKA,

JJIs. O0y4YaroIUXCsl ¢ OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

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

bopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHuvecKas
XAMUSD) OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBJICHUM
npupospl, B  (GOPMUPOBAHWM MBINUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pEelISHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIAralOINEe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, W30ToI, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMHAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METANTMYECKas, BOJOPOJIHAS ), KPUCTAJUITMYECKasl PEIIETKa,
TUIBI  XUMHYECKUX  pPEaKIUM, PACTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AJICKTPOJUTHUYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dSHEPTUU
MpY XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBIICHUM, (PAKTOJOTMUECKHE CBEICHHS O CBOMCTBaX,
COCTaBe, MOJYYeHUN U O€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEITHHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEPHbIE IMPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOIIME IOHATUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GopMysl BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbele Ha3BaHUsI OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUINYECKasi, BOJAOPOHAS) B COCIUHEHMSIX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUIMYECKAs), XapaKTep Cpeibl B BOJAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIUHCHMI;

c(OpMUPOBAHHOCTb yMEHUI yCTaHaBJIUBAaTh IPUHAJIEKHOCTb
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K OIpPENeIEHHOMY KIacCy/TpyIe
COEMHEHUH (IIPOCThIE BEIIECTBA — METAUIbI U HEMETAJLIbl, OKCUbI, OCHOBAHUS,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHI PacCKphIBaTh CMBICI IIEPUOJANUYECKOr0 3aKoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKMX dJeMeHTOB 1—4 mnepuonos Ilepuonnueckoit cucTeMsl
xumuueckux anemeHtoB JI. M. MeHneneeBa, MCHOJIb3ys TOHATUS «S-, p-, d-
AIIEKTPOHHBIE opouTtanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U MX COEIUHEHUI
1o nepuoAam u rpynnam Ileprnonndeckoit cuctemMbl XUMUYECKHUX 3i1eMeHTOB []. 1.
Menneneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHbIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C MTOMOILbIO YPABHEHUI COOTBETCTBYIOUIUX XUMUYECKUX PEaKIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHUYECKUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
abdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHCIICHHs 3JIEeMEHTOB, 0OpaTUMOCTH
peaKIK, YYaCTHIO KaTaau3aropa);

c(OPMHUPOBAHHOCTh YMEHHUM COCTaBJISATh YPaBHEHHUS pPEaKUUi pa3IHUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIIOBHSI, IPY KOTOPBIX 3TU PEAKLUMU UAYT 10 KOHIIA;



cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKIAAIOIINE
KAueCTBEHHBI COCTaB pPa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM  PACKpPBIBATh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA MOCPEJCTBOM COCTABJICHHS 3JIEKTPOHHOTO OallaHca
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 XapaKTepU30BaTb XHWMHUYECKHE IIPOIECCHI,
JIekKAIME B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOT0 MPOU3BO/JICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOr0 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABIIIA TTOJIH30BAHUS XUMHUECKON
MOCy/IoOl U JTabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBWiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEepOKCHAa BOAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpEJENeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKkIluu,
peakiuy MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMam «Metaey U «Hemeramib»y) B COOTBETCTBHHM C TIPAaBUJIAMH TEXHUKH
0e30MacHOCTH MPU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YyJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUNM KPUTUYECKH aHAJIMU3UPOBATh XHUMHYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  TIpaBUJia  AKOJOTHYECKU
1e7ecoo0pa3Horo TOBEJICHUS B OBITY W TPYJAOBOH JACATEIBLHOCTH B IEJSAX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’)KAIOIIEH MPUPOIHOM Cpelibl, OCO3HABATh
ONACHOCTh BO3JCUCTBHUS HA KUBBIE OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATs Ha mpuMepax cmocoObl YMEHBIICHUS H
MPEIOTBPAIICHUS UX BPEIHOIO BO3ICMCTBUS HA OPraHU3M Y€JIOBEKa,;

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

JUISL CHENBIX W CHA0OBHOAIINX OOYYaIOIIUXCS: YMEHHE WCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucu XuMHYeCcKuX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTrBo yacos JJIeKTPOHHBbIE
HauMeHoBaHMe pa3iesioB U TEM (undposbie)
Ne ni/mn Konrpoabnple IIpakruuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIC
patéoTbI padoThI pecypeEI
Paszgea 1. TeopeTnyeckne 0OCHOBBI OPraHUYeCKON XUMHH
[IpenmeTr opraHnyeCcKON XUMHH.
1.1 Teopus cTpoeHUsI OPraHUYECKUX 3
coequHeHuil A. M. Bytieposa
Hroro no pazneny 3
Pazgea 2. Yriesogopoasl
21 [IpenenvHbIE YTIE€BOAOPOIBI — )
aJIKaHbl
29 HenpenenvHbie yriieBoa0pOIb: 6 |
AJIKEHbI, aJIKaINCHBI, aIKUHBI
2.3 ApoMaTrnyecKue yrieBoI0pOIbl 2
24 [IpupoHBIE HCTOUHUKHU 3 |
yIIEBOAOPOIOB U UX MepepadboTka
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaep:kaiue opraHn4ecKue coeTuHeHust
3.1 CnupTtel. @eHon 3




Ansaeruasl. KapOoHOBBIE

3.2 7
KUCIOTHI. CI03KHbBIE AUPBI

3.3 YrieBomsl 3

Hroro no pazneny 13

Paznen 4. A3orcoaeprkaniue opraHuyeckne coeIMHeHus

4.1 ‘ AMUHBI. AMUHOKHUCIOTHI. benku 3
Hroro no pazaeny 3

Paszgeu S. BeicokoMoJieKyJIsIpHbIe COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. BoiokHa 2

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB IIO

[TPOI'PAMME 34




11 KJIACC

Kosmn4yecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB 4 TeM (uudpoBbIe)
Ne i/ Konrpoabusie IIpakTuyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC
patéoTbI padoThI pecypeb
Paznen 1. Teopernueckne 0CHOBbI XUMHUM
CrpoeHne aToMOB.
[lepronnyeckuil 3aKOH U
1.1 [lepronnueckas cucrema 3
XAMHAYECKHUX 31emeHToB 1. U.
MenneneeBa
12 Crpoenue BeniecTna. 4
’ MHoroo0pasue BeIecTB
1.3 XHUMUYECKUE PEAKLIUH 6 1 1
Hroro no pazneny 13
Paznen 2. Heopranuveckasi xummusi
2.1 Meramibl 6 1
2.2 Hewmerasbl 9 1 1
)3 CBs13b HEOPraHUYECKUX U )
OpraHUYECKUX BEIIECTB
Hroro no pazneny 17

Pa3znea 3. Xumud u :Ku3Hb




3.1 XUMUS U )KU3HD
Hroro no paznaeny

OBIIEE KOJIMYECTBO YACOB IIO
[TPOT'PAMME

34







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

T
i eMa ypoka

Kosmn4yecTBO 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTH4eckue
patéoTbI

Jlara
U3Yy4YeHUs

JJIEKTPOHHBIE
uu(ppoBbIe
oOpa3oBarejibHbIE

pecypchbl

IIpenmer oprannueckon
XVUMWH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

3.09

Teopus ctpoeHus
OpraHUYECKUX COCTUHEHUN
A. M. bytneposa, eé
OCHOBHBIE TIOJIOKEHUS

10.09

IIpencrasienue o
KJIacCU()UKAITUH
OpraHUYECKUX BEILECTB.
Howmenknarypa
(cucremaTuueckas) u
TpUBHUAJIbHBIC HA3BAHUS
OpraHUYECKUX BEILEeCTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PAL

17.09

24.09

Meran u 3TaH —
IIPOCTENIINE ITPEACTABUTENIN

1.10




AJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBa

8.10

OTUIICH U ITPOITHUJICH —
HpOCTGﬁH.IPIE? MMpcaACTaBUTCIIN
AJIKCHOB

15.10

10

[Ipaktuueckas padora Ne 1.
«Ilonmyuenue sTusICHa U
U3Y4YEHUE €r0 CBOMCTBY

Ankanuensl. byraguen-1,3 u
MeTwiOyTagueH-1,3.
[TosrydeHrne CHHTETUYECKOTO
Kay4dyKa U pe3uHbI

AJKHUHBI: COCTaB U
0COOEHHOCTH CTPOEHMUS,
TOMOJIOTUYECKUU PSI.
AlleTHIIEH — TPOCTENIINI
MpE/ICTAaBUTENh AJTKMHOB

22.10

5.11

12.11

11

12

Bpruncnenus no ypaBHEHUIO
XAMHUYECKOW pEaKIINU

ApeHbl: 0€H30J1 U TOJTYOI.
TOKCHUYHOCTH apEHOB

19.11

26.11

13

I'eneTnyeckas CBA3b
YIJIEBOAOPOJIOB,

3.12




14

15

16

17

MPUHAIEKAIUX K
PA3JIMYHBIM KJlaccaM

[IpuponHbIe HCTOYHUKHU
YIJIEBOJOPOAOB: MPUPOIHBIN
ra3 ¥ MOnyTHbIC HEPTIHbIE
ra3bl, HEQTh ¥ POAYKTHI €€
nepepadoTKu

[IpuponHble HCTOYHUKHU
YIJIEBOJOPOIOB: MPUPOIHBIN
ra3 u NomyTHbIE HEPTSHbIC
ra3bl, HEQTh ¥ MPOJYKTHI €€
nepepadoTKu

KoHntposnbHas pabota 1o
pazneny «YTaeBogopOab»
[IpenenbHbIE OAHOATOMHBIE
CIUPTHI: METAHOJI U ATAHOJL.
Bopoponnast cBs3b

10.12

17.12

24.12

14.01

18

MHOroaToOMHBIE CIIUPTHI:
STWICHTJIUKOIb U TIULEPUH

21.01

19

20

DeHOoI: CTPOCHHUE MOJIEKYJIBI,
bu3HUecKrue 1 XUMUUYECKHE
CBOWCTBA, MPUMEHEHUE
Anpaerunl: hGopMaIbIerua U
aneTanpaerua. AueToH

28.01

4.02




21

22

23

24

OHOOCHOBHBIE NPECIbHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAS U YKCyCHas

[IpakTiueckas pabora No 2.
«CBolicTBa pacTBOpa
YKCYCHOM KUCIIOTBI»

CreapuHOBas U OJICMHOBAS
KHUCJIOTHI, KaK MPEACTaBUTEIIN
BBICIIUX KApOOHOBBIX KUCTIOT

MpbLta KaK cOJIA BBICIITUX
KapOOHOBBIX KUCIIOT, UX
MoOIoIIee JeHCTBUE

11.02

18.02

25.04

4.03

25

Crnosxnbie 2GuphI KaK
MIPOU3BOIHBIC KAPOOHOBBIX
KUCIIOT. [ uApOIIN3 CI0KHBIX

3¢upoB

11.03

26

Kupsl: ruaponus,
MpUMeHeHne, OMoJoTnYecKast
POJIb KUPOB

18.03

27

VYrneBoabl: COCTaB,
knaccudukanus. Baxueitmme
MIPEACTABUTENHN: TIIIOKO3a,
dpykTO3a, caxaposa

25.03

28

Kpaxman u nemntonosa kak

8.04




29

30

31

32

MPUPOJHBIE MTOJIUMEPDI
KontposnbHas pabota 1o
paszueiny
«Kucnopoaconepxarue
OpTraHUYECKUE COCTUHCHUS/
Bceepoccuiickas nmpoBepoyHas
pabota

OO611ast xapakTepuCTHKa
a30TCOIepKAIINX
OpPraHUYECKUX COEAMHEHUN /
Bceepoccuiickas mpoepoyHas
pabota

AMUHBI: METUJIAMUH U
AHUJINH

AMHWHOKHUCIIOTHI KaK
am(poTepHbIe OpraHUYECKUE
COCIUHCHHUS, UX
OMOJIOTHYECKOE 3HAUYCHHE.
Ilentunsl. benkn kak
MIPUPOHBIC
BBICOKOMOJIEKYJIIPHbBIE
COEIUHCHUSA

15.04

22.04

29.04

6.05

33

OCHOBHBIE TOHATUS XUMUHU
BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUN

13.05




OcHOBHBIC MCTOAbI CUHTEC3a

14 BBICOKOMOJIEKYJIIPHBIX |
coeauHeHuu. IlmactMmacchl,
Kay4dyKH, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB a4

[10 ITIPOI'PAMME

20.05




11 KJIACC

Ne
n/n

Tema ypoka

KosnuecTrBo uacoB

KouTpoJbHbIE
Bcero P
padoThI

IIpakTnyeckue
patéoTbI

Jlara
U3Yy4YeHUs

JJIeKTPOHHBIE
uu(ppoBbIe
oOpa3oBarejibHbIE

pecypchl

XUMHUYECKAN DJIIEMEHT. ATOM.

DneKkTpoHHast KOH(UTyparus
aTOMOB

3.09

[lepuoanueckuii 3aK0H U
[lepnoanueckas cucrema

XUMHYECKHX 3aemeHToB 1. H.

Menaeneena, UX CBSI3b C
COBPEMEHHOW TeOpuen
CTPOEHHUS aTOMOB

10.09

3aKOHOMEPHOCTHU U3MEHEHUS
CBOMCTB XHUMHUYECKUX
DJIEMEHTOB U UX COCIUHEHUU
10 TPYIIIaM U MEPUOJIaM.
3Ha4YeHUE NEPUOANIECKOTO
3aKOHa U CUCTEMBI
XUMHYECKHX 3aemeHToB 1. 1.
MenpeneeBa B pa3BUTUU
HayKH

17.09

CtpoeHue BenecTna.

24.09




Xumudeckast CBI3b, €€ BUIHI,
MeXaHU3MbI 00pa3oBaHUs
KOBAJICHTHOM CBSI3H.
Bopopoanast cBs3b

BanenTtHocTb.
DIIEKTPOOTPULIATEIILHOCTbD.
CrerneHb OKHCIICHHS.
BemecTBa MOJIEKYTIApHOTO U
HEMOJICKYJISIPHOTO CTPOEHHUS

1.10

[TonsATHE O TUCTIEPCHBIX
cucreMax. McTtunHbIE U
KOJUIOUHBIE PACTBOPBI.
MaccoBas 10711 BEIlleCTBa B
pacTtBOpe

8.10

Kiaccuduxkanuys u
HOMEHKJIATypa

HEOPTaHUYECKUX COCITMHCHUU.

['eneTryeckas CBA3b
HEOPraHUYE€CKUX BEUIECTB,
Pa3IMYHBIX KJIACCOB

15.10

Krnaccudukanus XuMuueckux
pEaKLHi B HEOPraHUYECKOU U
OPTraHUYECKON XMMHUH. 3aAKOH
COXpPaHEHMS MacChl BEILIECTB;
3aKOH COXpPaHEHUs U

22.10




10

11

12

13

14

IIPEBPAILECHUS] SJHEPTUH TIPU
XUMHYECKUX PEAKLUAX

CKOpOCTh peakuuu.
OOpaTumbie peaxIuu.
XUMHYECKOE pPABHOBECHUE

[Ipaktuueckas padora Ne 1.
«BnusHME pa3nTMYHBIX
(hakTOpOB Ha CKOPOCTh
XUMHUYECKOU pEeaKIum»

DneKTpoUTUIeCcKas
muccormanui. [loaarue o
BOJIOpOJIHOM Toka3arene (pH)
pactBopa. Peakuyum noHHOTO
oOmeHna. ['mpponus
OpraHUYECKUX U
HEOPTraHWYECKUX BEIIECTB

OkucnurensHo-
BOCCTAaHOBUTEJIbHBIE PEAKIINH.
[Tonsatue 00 aneKkTpom3e
pacIuiaBoB U paCTBOPOB COJIEH
KontposnbHas pabota 1o
pazneny «TeopeTtnueckue
OCHOBBI XUMHUU

Mertasisl, UX MOJOKEHHUE B
[lepunoanueckont cucreme

5.11

12.11

19.11

26.11

3.12

10.12




XUMHYECKHX raemenToB 1. H.
MenpeneeBa 1 0COOCHHOCTH
cTpoeHust aroMoB. O01THEe
dbu3uyeckre CBONCTBa
METaJIJIOB

15

16

CruiaBbl METaNIIOB.
DIIEKTPOXUMHUYECKUAN PSJT
HaIpsHKEHUN METaJIOB

XUMHYECKHE CBOMCTBA
Ba)KHEHIIIMX METAJIIIOB
(HaTpui, Kamui, KaJbIuH,
MarHui, aJIFlOMUHAN) U UX
COCIMHEHUH

17.12

24.12

17

18

XHUMHUYECKHUE CBOMCTBA XPOMa,
MEJIN U UX COeTUHEHUN

XUMHYECKHE CBOMCTBA IIUHKA,
JKeJie3a U UX COeIUHEHUMN

14.01

21.01

19

[Tpaktuueckas padora Ne 2.
"Pemnrenne
AKCIIEPUMEHTAJIbHBIX 3a]1a4 110
Teme «MeTtamab»"

28.01

20

Hewmeramnel, ux mojiokKeHue B
[Tepnoanyeckoir cucreme
XUMHYECKHUX dJIEMEHTOB [[. M.
MenpeneeBa 1 0COOCHHOCTH

4.02




21

22

23

CTPOEHHUS aTOMOB

dusnyeckue CBOMCTBA
HEMETAJIOB. AJIIIOTPOMHUS
HEMETaJJIOB (Ha puMepe
KHCIIOpOJa, cephl, pocdopa u
yrieposa)

XHUMHUYECKHUE CBOMCTBA
TaJIOTCHOB, CEPBI U UX
COeIMHEHNH

XHUMHYECKHUE CBOMCTBA a30Ta,
dbocdopa u ux coenMHEeHU N

11.02

18.02

25.04

24

XUMHUYECKUE CBOMCTBA
yIrJepoa, KpEMHUS U UX
COEIMHEHUN

4.03

25

26

27

[IprumeHeHne BaKHEUIIINX
HEMETAJJIOB U UX COCITMHEHUM

O06o061enue u
cucTeMaTH3alus 3HaHUM 110
Teme «Hemerambny.
Bpruncnenus no ypaBHeHUsIM
XAMUYECKUX PEAKIIUN U
TEPMOXUMUYECKUE PACUETHI

[IpakTuueckas padora Ne 3.
«Pemienue

11.03

18.03

25.03




28

29

30

31

32

33

AKCIEPUMEHTAJIbHBIX 3a]1a4 110
teme "Hemeramnl'"»

KonTponbHas pabota mo
TemMaM «MeTayuib» 1
«HemeTtamibny

Heopranuueckue u
OpraHUYeCKUE KUCIIOTBHI.
Heoprannueckue n
OpraHU4eCKUEe OCHOBAHUS

AMdotepHbie
HEOPTaHUYECKUE U
OpraHUYECKUEe COCTUHEHHUS.
I'eneTnueckas CBs3b
HEOPraHUYECKUX U
OPTaHUYECKHUX BEIIIECTB

Ponbs xumMuu B o0ecrieueHrun
AKOJIOTUYECKOM,
SHEPreTUYECKON U MUILEBOM
0€30MacHOCTH, PA3BUTHH
MEIULITHBI

[Ipencrapienus: 06 0OIIMX
Hay4YHBIX MPUHIUIIAX
MIPOMBIIICHHOTO TIOJTYYEHUSI
BAKHEUILINX BEIIECTB

YenoBek B MHPEC BCHICCTB U

8.04

15.04

22.04

29.04

6.05

13.05




34

‘ MaTEpHAJIOB

‘ Xumus u 3A0POBLC YCIIOBCKA

20.05

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOI'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBbBI

10 KJIACC

Kon
MPOoBePsSIeMOro
pe3yJabTara

1

1.1

IIpoBepsieMble npeaMeTHbIE Pe3yabTATHI 0CBOEHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrpaMMbI CPeIHEro
001ero odopasoBaHus

TeopeTndeckre OCHOBBI OPTaHUYECKON XUMUN

CpopMUPOBAaHHOCTH  MOPEACTABICHUA O XUMHUUYECKOM
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHHBI MHpa,
poaM XMMHMHM B TIO3HAHUM SIBJICHUA TPUPOABI, B
(GbOpMUPOBAHUN MBIIIJICHUSI ¥ KYJbTYphl JIMYHOCTH, €€
(YyHKIHOHAJIBHOM  TPaMOTHOCTH, HEOOXOAMUMOW s
pelieHusT  NPaKTHYECKUX  337ad M SKOJOTHYECKH
O00OOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBbIO U

MIPUPOJTHOM cpenie

1.2

Brnagenune cuctemMoll XMMHUYECKHX 3HAHHUM, KOTOpas
BKJIIOYACT: OCHOBOIIOJIaralomue TMOHATUSA (MOJeKyJa,
BaJICHTHOCTb, AIIEKTPOOTPULIATEILHOCTb, CTCIICHb
OKHCJICHUS, XMMHUYECKasl CBS3b, MOJb, MOJIApHAs Macca,
MOJISIPHBIN 00BEM, YIJIEPOJHBIN CKeJleT, PYHKIIMOHAIbHAS
rpynna, pajukai, U30MepHsi, N30MEpPbl, TOMOJIOTHYECKUI
pan, TOMOJIOTH, YIJIEBOIOPOIbI, KHUCJIOPO/I- u
a30TCoZep)KAIINEe COCAUHEHUS, OMOJIOTHYECKH AKTHBHBIC
BellecTBa (YriaeBObl, JKUPHI, OCJIKN), MOHOMED, MOJTUMED,
CTPYKTYPHOE€ 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSTUHEHMUS);
TEOPUU U 3aKOHBI (TEOpPUS XUMUUYECKOTO CTPOCHUS
OpPraHUYECKUX BELLECTB AM. Bbytneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYCCKHI SI3BIK XUMUH,
(haKkTOJIOTHYECKHE CBEICHHMS O CBOMCTBaX, COCTaBe,
MOJYy4YeHUH W O€30MaCHOM HCIOJb30BAHUM BaKHEUIIINX
HEOPTaHUYECKUX W OpPraHWYECKUX BEIIECTB B OBITY U

HpaKTH‘{eCKOﬁ ACATCIIBHOCTH YCJIOBCKA




1.3

1.4

1.5

1.5

1.6

CdopMUpOBaHHOCTh YMEHHMI BBISBISATH XapaKTEpHbIC
MPU3HAKU TIOHSITUH, YCTaHABIWMBATh WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIONIUE MOHATHUS MPU OMUCAHUHN
COCTaBa, CTPOCHHUS W MPEBPAIIEHUNH OPraHUYECKUX

COeIMHEHUN

c(hOpPMHPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMUYECKYIO
CUMBOJIUKY  JIJII ~ COCTaBIICHUS  MOJICKYJSAPHBIX U
CTPYKTYpHBIX (pa3BEpHYTOM, COKpaméHHON) (opMy
OpraHMYEeCKUX BEHIECTB U YpPaBHEHUH XHUMHUYECKHX
pEeaKInii, M3rOTABIIMBATh MOJICIH MOJICKYJI OPTaHHYCCKUX
BCIIECTB JUISI WUTIOCTPAIlMM WX  XHUMHYECKOTO M

IIPOCTPAHCTBCHHOI'O CTPOCHHUA

CdopmupoBaHHOCTH YMEHUH YCTaHAaBJIMBATh
MPUHAICKHOCTh M3YYCHHBIX OPTaHMYECKUX BEIIECTB TIO
WX COCTaBy M CTPOCHHMIO K ONpENeIEHHOMY Kiaccy
(rpynme) coenwHeHUM  (YTIEBOJAOPOJBI, KHCIOPOJ |
a30TCOJIepKAINE COCIUHEHUS, BBICOKOMOJICKYJISIPHBIC
COCIMHCHHUS ), MaBaTh UM HAa3BaHMS 10 CHCTEMATHYCCKOU

HomeHnkiatype (IUPAC)

CdopmMupoBaHHOCTH YMEHUS OIPEICIIATh BUJIbI
XAMHUYECKOM CBS3M B OPraHUYECKUX COCIMHEHUSIX

(omMHApHBIEC U KpATHBIE)

CpopMUPOBAaHHOCTL YMEHHUSI TIPUMEHSTH: TOJIOKECHUS
TEOpUM  CTPOCHUS  OpPraHUWYECcKuWx  BemectB  A.M.
bytnepoBa s 0OOBSICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa W CTPOECHHUS; 3aKOH COXPaHECHUS

MacCChI BCIICCTB

YT1eBo10pOIbL. Kucnopoconeprkariue u
a30TCOJIepIKaIIIHe OpraHU4eCcKHe COEIMHEHUS.

BBICOKOMOHGKYHHPHBIC COCIMHCHUA

2.1

CdopMupoBaHHOCTh YMEHUN NPUBOJUTH TPUBUAIBHBIC

Ha3BaHWA OTACIIbHBIX OPIraHUYCCKUX BCIICCTB (3TI/IJ'ICH,




2.2

2.3

MIPOTMJICH, alleTUJIEH, STHJICHTJIUKOJIb, TIUIEPUH, (HEHOI,
dbopmanpaerua, aueTanbIeru]l, MypaBbUHaAs KHCIIOTA,
YKCYCHasi KHCJOTa, OJIEMHOBas KHCJIOTa, CTEapUHOBAs
KHCJIOTa, TUIIOKO3a, (PYKTO3a, Kpaxmall, IeJUTI0JI03a,
TJIMIIVH)

CpopMUpOBaHHOCT, YMEHUW XapaKTepU30BaTh COCTaB,
CTpoeHHE, (u3nueckue ¢  XUMHUYECKHE CBOMCTBa
TUMUYHBIX  TPEJACTABUTENCH  pa3IUYHBIX  KJIACCOB
OpraHUYeCKUX BeIIeCTB (METaH, 3TaH, dTUJICH, MPOIHUJICH,
aneruieH, Oyranuen-1,3, MetwiOyrtagueH-1,3, OeH3o01,
METaHOJI, 3TaHOJI, STWICHIJHUKOJb, TJUIEPUH, (EHOI,
aleTaabJeTu]l, MypaBbHUHAsI W YKCyCHas KHCIJOTHI,

I'IFOKO3a, KpaxMaJl, HCJII0J103d, AMUHOYKCYCHAA KHCHOTa)

CdopMupoBaHHOCTH YMEHHUS WJUTKOCTPUPOBATH
TE€HETUYECKYIO CBS3b MEXKIY TUNUYHBIMU
IIPEACTABUTEISIMU  PA3JIMYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB YPAaBHEHUSIMU COOTBETCTBYIOLIMX XHUMHYECKUX

peakinii ¢ UCMOIb30BAHUEM CTPYKTYPHBIX (popMyIT

2.4

3.1

3.2

CdopMupoBaHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKU
YTIIEBOJOPOJIHOTO ChIpbs (HeTh, TPUPOAHBIN Ta3, Yrojhb),
CIOCOOBI UX TEPepabOTKH M TPAKTUYECKOE MPUMCEHEHHUE

MPOIYKTOB NEPEpadOTKU
XUMUS U )KU3Hb. PacuyéTsl

CdopMUpOBaHHOCT, YMEHHUM BJIAJETh CUCTEMOUN 3HAHUI
00 OCHOBHBIX ~ METOJAaX  HAy4YHOrO MO3HaHMS,
WCMOJIB3YEMBIX B XUMHHM IPU HW3YyYEHUU BEIIECTB U
XUMUYECKUX  SIBICHWM  (HaOmrofeHue,  U3MEpeHHe,
SKCIIEPUMEHT, MOJICITUPOBaHUE), UCIIOJIb30BaTh
CHUCTEMHbBIC XUMUYECKUE 3HAHUS JJIs1 IPUHSATHUS PEUICHUM B
KOHKPETHBIX JKM3HCHHBIX CHUTYalUsX, CBS3aHHBIX C

BCIICCTBAMH U UX IIPUMCHCHUCM

ChopmupoBaHHOCTH ~ yMEHHI  COOJMIONATh  MpaBHIIA




3.3

NOJIb30BaHHUS XUMHYECKOH TMOCynod M J1abopaTOpHBIM
o0opylnoBaHUEM, a TaKXke TpaBuiaa oOOpameHus ¢
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIUSMH TIO

BBIITOJIHCHHUIO Ha60paTOpHI>IX XUMHUYCCKHUX OIIBITOB

CdpopMupoBaHHOCT, YMEHHI IJIAHUPOBATH U BBIMOJIHATH
XUMHUUYECKUN IKCIEPUMEHT (MPEBpAILCHUS] OPTaHUYECKUX
BCIIECTB I[PU HArPEBAHWM, IIOJIYYEHHUE HOTWICHA U
M3YyYEHHE €ro  CBOMCTB, KayeCTBEHHBIE  PEaKIUU
OpraHMYEeCKUX BEIECTB, JIeHATypalus OelKOB TpH
HarpeBaHUM, IBETHBIE PEaKIUU OCJIIKOB) B COOTBETCTBUU C
MpaBWJIaMH TEXHUKU O€30MacHOCTH MpU OOpallleHUH C
BEIIECTBAMH M JabOpaTOpHbIM  000pYJOBaHUEM;
MPEACTABIATh PE3YIbTAThl XUMUYECKOIO HKCIEPUMEHTA B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIUX PEAKIMA U

dhopMyIHpoOBaTh BEIBOJBI HA OCHOBE 3THX PE3YyJIbTATOB

34

3.5

3.6

CdopMupoBaHHOCTh YMEHUU MPOBOJUTH BBIYUCIICHHS TIO
XUMHUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA
HMCXOJHOTO BEHIECTBA WM NPOAYKTAa PEaKUUH IO
U3BECTHBIM Macce, OOBEMY, KOJMYECTBY OIHOTO U3

HCXOJIHBIX BEIIECTB MU IIPOTYKTOB PEAKIIUH )

CdopMupoBaHHOCTh YMEHUN KPUTHUECKH aHATU3UPOBATH
XUMHUYECKYI0 HH(POPMALIMIO, MOJY4aeMyl0 W3 Pa3HbIX
HMCTOYHUKOB (CpeACTBa MaccoBoW uWH(GOpMAIMHU, CETh

HHTepHeT 1 npyrue)

ChopMupoBaHHOCT, ~ yMEHUU  coOJIfOAaTh  MpaBuUia
HKOJIOTUYECKU 1I€JIECO00pPa3HOTO MOBEACHUA B OBITY U
TPYJOBON JAEATENBHOCTH B LEJISAX COXPAHEHUS CBOErO
3JI0pPOBbsSI M OKPYXalollel MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh  BO3JEHUCTBHUS  HAa  JKMBBIE  OPraHU3MBbI
ONpeaeNEHHBIX OPraHUYECKUX BEUIECTB, TOHUMAS CMBbICI
[OKa3aTess K (mpenenbHO JIOITYCTUMOM
KOHIIEHTpAIlMK), TMOSCHATh Ha MpUMEpax CHOCOObI

YMCHBIICHUA )41 NpeaoTBpallCHUA 1%9,¢ BpPCAHOI'O




11 KIIACC

BOBI[CﬁCTBPIH Ha OpraHu3M 4YCJIOBCKaA

Kon
NPoOBEPAEMOT0
pe3yjabTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS
OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPeTHEr0
0011ero oopasoBanus

1

1.1

Teopernueckre OCHOBBI XUMHUU

Brnanenne cucteMoM XMMHUYECKUMX 3HAaHHWM, KOTOpasd
BKJIFOYAET: OCHOBOIIOJIATAIOIINE TOHATUSA (XUMUYECKUN
AJIEMEHT, aTOM, JJICKTPOHHas 000JIoYKa aroMma, s-, p-, d-
DJIGKTPOHHBIE ~ OpOMTAIM  aTOMOB, HWOH, MOJIEKYJa,
BaJICHTHOCTb, AIEKTPOOTPULIATEIBHOCTD, CTENIEHb
OKHUCJICHUSI, XUMHUYECKasi CBs3b, MOJb, MOJIIpHAs Macca,
MOJISIPHBIA  00BEM, KpUCTAUIMUECKasi pemI€TKa, THUIIbI
XUMUYECKHUX PeaKiuil (OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE,
9K30- W DHAOTEPMHUYECKUE, PEAKIMM HOHHOTO OOMEHa),
pacTBop, AIEKTPOIIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOIUTHYECKAS JTUCCOLUALIUS, OKHUCJITUTEb,
BOCCTAHOBUTEb,  CKOPOCTh  XHMHMYECKOM  pEaKivu,
XUMUYECKOE paBHOBECHE); TEOPUM U 3aKOHBI (Teopus
ANEKTPOIUMTUYECKON aucconuannu, [lepuonnuecknii 3aKoH
AWM. MengeneeBa, 3aKOH  COXpPaHEHUSI  MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUNA  SI3BIK  XUMWUH,
(dakToJIOTUUECKHE CBEACHUS O CBOMCTBaX, COCTaBe,
MOJIydeHUu M 0€30MacHOM HCIOJIb30BAHUM Ba)KHEHMIIIMX
HEOPTaHMYECKUX BEIIECTB B OBITY H MPAKTUYECKOU

ACATCIIBHOCTH YCIIOBCKA

1.2

CdopMupoBaHHOCTh YMEHHMM BBISBISATH XapaKTEpHbIC
IIPU3HAKM W B3aWMOCBS3b  W3YYEHHBIX  IIOHATHH,
IIPUMEHATh COOTBETCTBYIOIME NOHATHS IIPU ONHUCAHUU

CTpOCHUA U CBOMCTB HCOPraHUM4YCCKNX BCIICCTB M HX




1.3

1.4

HpCBpaHICHI/II\/'I; BBIABJIATE  B3aMMOCBA3b XHUMHWYCCKHX
3HAHUW C TIOHATUSIMU H MNpCACTABJICHUAMA  OPYIUX

CCTCCTBCHHOHAYYHBIX ITPCAMCTOB

Bianenne OCHOBHBIMH MeETOAaMH HAyYHOT'O ITO3HAHMS
BEIICCTB M  XHMHYECKUX  SABJIICHUN  (HaOJIIoACHUE,

U3MEPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHME)

CdopMupoBaHHOCTh YMEHUM OINpPEACNATh BAJICHTHOCTh U
CTENICHb  OKHUCIICHMSI ~ XMMHYECKHUX  DJEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTAaBa, BUJl XUMHUUYECKOM
CBSI3U (KoBasIeHTHas, MOHHas, MeTauImyecKas,
BOJIOPOJIHASI) B COCIUHEHUSX, THUIl KPUCTAJUTMYECKOM
PELIETKH KOHKPETHOTO BEILIECTBA (aromHas,

MOJIEKYJISIpHAsl, MIOHHAsI, METaJNINYECKas)

1.5

CdopMupoBaHHOCTh YMEHHUI ONPENIEISATh XapaKkTep Cpeibl

B BOJHBIX pAaCTBOPAX HCOPTaHNYCCKUX COGI[I/IHGHI/If/'I

1.6

1.7

1.8

CdhopmupoBaHHOCTH YMEHUS KJIaCCU(PHUIIMPOBAThH
XUMHUYECKHE PEaKUH N0 pa3INYHbIM NpU3HAKAM (YUCITY U
COCTaBy pearupyrolmux BEUIECTB, TEIIOBOMY 3(PEKTy
peaklui, U3MEHEHHUIO CTENEHEH OKHUCIEHHS 3JIEMEHTOB,

00paTUMOCTH PEAKIIMH, YUACTHIO KaTalu3aTropa)

CpopMUPOBAaHHOCT, YMEHUW COCTAaBISATh ypaBHEHMS
PEAKLIHI PA3JIMYHBIX THUIIOB, TOJIHBIE W COKPAIIEHHBIC
ypaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBasl YCIOBUS,

IIPU KOTOPBIX 3TH PEAKIIMU UIYT 10 KOHIIA

CdopMupoBaHHOCT ~ yMEHUH  MPOBOAMTH  PEAKIIUH,
MOATBEPKIAIONIME KAUYEeCTBEHHBIM COCTAaB  Pa3IMYHBIX
HEOPraHWYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM MMYTEM
WOHBI, TPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax

HCOPraHNYCCKUX BCIUICCTB

1.9

ChopMupoBaHHOCTh YMEHUW PACKPHIBATH  CYIIHOCTH
OKHUCJIUTEITbHO-BOCCTAHOBUTEIILHBIX peakiui

MMOCPCACTBOM COCTABJICHUA JJICKTPOHHOI'O OajaHca 3THX




peakuuii

1.10

1.11

ChopMupOBaHHOCTE yMEHUH OOBACHATH 3aBUCUMOCTH
CKOPOCTH XUMHYECKON PEaKIMK OT pa3INdHbIX (haKTOPOB

ChopmupoBaHHOCTE ~ YMEHUH  OOBICHATH  XapakTep
CMEILEHUSI XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTU OT

BHeIIHero Bo3jaeicTBus (mpunmun Jle [llarense)

06111351 N HCOPraHUYICCKasA XUMUA

2.1

2.2

2.3

ChopMUpOBaAaHHOCT, ~ YMEHHMM  pacKpbiBaTh  CMBICI
Ilepuomuueckoro  3akona .M.  MeHnneneeBa wu
JIEMOHCTPUPOBATH ero CHUCTEMAaTU3UPYIONIYIO,

OOBSCHUTENBHYIO U IPOTHOCTHUYECKYIO (PYHKIIUU

CdopmupoBaHHOCTH YMEHUN XapakTepu3oBaTh
AIEKTPOHHOE CTPOEHUE ATOMOB XMMHWYECKHX 3JIEMEHTOB
14 nepuonoB Illepmoanveckod CHUCTEMBI XUMHUYECKUX
anemeHToB JI.M. MenaeneeBa, UCONb3ys OHITHUS «S-, P-,
d-37EKTPOHHBIE OpPOUTANINY, «IHEPIeTUUYECKUE YPOBHU,
OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHMS  CBOMCTB
XMMHUYECKUX DJIEMEHTOB U X COCIMHEHUH IO MEPUOJIAM U
rpynmam  [leprognueckoil  CHCTEMBI  XMMHUYECKHX

sanemenToB .M. MennaeneeBa

CdopMupoBaHHOCTH YMEHHU XapaKkTepu30BaTh
(onuchIBaTh) oOuue XUMHYECKUE CBOKMCTBA
HEOPraHWYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEP)KIAATh CYIIECTBOBAHME T'E€HETUYECKOM  CBS3H
MEXJy HEOpPraHWYeCKHMMH BEIIECTBAMU C I[OMOUIBIO

YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN
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2.5

CdopMupoBaHHOCTH YMEHUI YCTaHaBJIMBATh
MPUHAJJICKHOCTh HEOPraHWYECKUX BEIIECTB MO UX
COCTaBYy K ONpeleaéHHOMY Kiaccy (TpyIe) CoeIUHEHUM
(mpocThie BelIecTBA — METaUIbl U HEMETaJUIbl, OKCHU/IBI,

OCHOBAHWsI, KHCJIOTHI, aM(OTEPHBIE TUIPOKCHUIBI, COITH)

CdopMupoBaHHOCTh YMEHUN HCIIOIH30BATh XUMUYECKYIO




CUMBOJIUKY JUJIi COCTaBJIEHHMS (OPMYyJ BEIIECTB U
YPAaBHEHUM XUMHUYECKUX PEaKIUH, CHCTEMAaTUYECKYIO
Homenknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OTIICJIbHBIX HEOPTraHWYECKUX BelecTB (yrapHblii ras,
YIJIEKUCTIBIN ra3, aMMHUaK, raméHas U3BECTb, HEram€Has

U3BECTh, MUTHEBAS COMIA, TUPUT U IPYTHUE)

2.6

2.7

CdopmMupoBaHHOCTD yMEHUM XapaKTepu30BaTh
(omHCHIBATH) oO1ue XUMHUYECKHUE CBOMCTBA
HEOPTraHWYECKUX  BEIIECTB  PA3IMYHBIX  KJIACCOB,
MOATBEP)KIATh  CYIIECTBOBAHWE T'E€HETHYCCKON  CBS3H
MEXJy HEOPraHWYECKUMH BEIIECTBAMU C TOMOIIBIO

ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHNX XUMHYCCKHUX peaKuHﬁ

CdopMupoBaHHOCTh YMEHHMI IIAHUPOBATH M BBINOJIHATH
XUMUYECKUA  3KCHEPUMEHT (pa3yioKeHUE MepoKcuaa
BOZOPOJIa B MPUCYTCTBUU KaTaJIM3aTOpa, OIPEACIICHHE
Cpellbl pacTBOPOB BEIIECTB C MOMOIIBK YHUBEPCAIBHOTO
WHUKATOPA, BIMSIHUE PA3IUYHBIX (PaKTOPOB Ha CKOPOCTH
XUMUYECKOM peakluuy, peakuud HOHHOro OOMEHa,
KAuUeCTBEHHbIE pEaKUuu Ha cyibdpar-, KapOoOHAT- H
XJIOPUJ-aHUOHBI, HAa KAaTHUOH AaMMOHHUS, PpEIICHUE
AKCIEPUMEHTANIbHBIX 33/lad [0 TeMaMm «MeTamib» u
«HemeTannel») B COOTBETCTBUHM C TPaBWIAMU TEXHUKU
0e30MacHOCTH Mpu  OOpalieHud ¢  BelIeCTBaMH U
J1a00paTOPHBIM 000pyI0BaHUEM; MPEACTaBIATh
pe3ysbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (popMe 3alHCH
ypaBHEHUH COOTBETCTBYIOIIUX PEAKITUN U (hOPMYITUPOBATH

BbBIBOJbBI HA OCHOBC 3THX PC3YJIbTATOB

2.8

ChopmupoBaHHOCTH ~ yMEHHI  COOMIOATh  MpaBHIIa
MOJIb30BAHUSI XUMHUYECKON TMOCYyJI0H U J1abOpaTopHBIM
o0opyJoBaHWEM, a TaKXke TMpaBuja oOOpamieHus ¢
BCIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH TIO

BBITTOJIHCHUIO na60paTopH51x XUMHUYCCKHUX OIIBITOB

2.9

CdopmMupoBaHHOCTD yMEHUM XapaKTepu30BaTh




XAMHYECKAE  TPOLECChl,  JIeKalMe B OCHOBE
MPOMBITIUICHHOTO TIOJYYCHHSI CEPHOM KHCIIOTBI, aMMHUaKa,
a Takxke C(hHOPMHPOBAHHOCTH MPEICTABICHUNA 00 OOIIHMX
HAyYHBIX TMPHUHIMIIAX W 3KOJOTHYECKHX MpodiaemMax

XUMHYCCKOTO IIPOU3BOJACTBA

XUMUS U )KU3HL. PacuéTrl

3.1

3.2

3.3

ChopMHpOBaHHOCTh  MPEACTABICHUM O XUMHYECKOH
COCTABJIIFOLIEH E€CTECTBEHHOHAYYHOM KapTUHBI MHpA,
poJii XMMHUM B T[IO3HAaHUM SBJICHUA TPUPOABI, B
(GOpMHPOBAHUM MBILUIEHUS] W KYJIbTYpbl JUYHOCTH, €€
(YyHKUHMOHAJIBHOM  TpaMOTHOCTH, HEOOXOAMUMOW  JJis
pEelIeHUs]  NPAKTUYECKUX  3aJady M 3KOJOTHYECKH
00OCHOBaHHOTO OTHOILIEHHS K CBOEMY 3J0pOBbIO U
IIPUPOJHOU cpene

CdopMupoBaHHOCTh YMEHUN KPUTHUECKH aHAJTU3UPOBATH
XUMHUYECKYI0 HH(POPMALIMIO, TMOJYYaeMyl0 W3 Pa3HbIX
MCTOYHHUKOB (CpEICTBa MAacCOBOM KOMMYHHUKAllMH, CETh

WNuTtepHeT u npyrue)

ChopMupoBaHHOCT, ~ YMEHUW  coOJIIOAaTh  MpaBuUia
HKOJIOTHYECKHU 11eJIeCO00pa3HOro TOBEACHHUS B OBITY U
TPYJOBOM JEATEIBLHOCTA B IEIAX COXPAHEHUS CBOETO

3I0POBbS M OKPYKAIOIIEH TPUPOJTHOM CPEIBI

3.4

Oco3HaBaTh  OIIACHOCTh  BO3JCUCTBUA Ha  KUBBIC
OpPraHU3Mbl ONPEACTEHHBIX BEIIECTB, ITOHUMAS CMBICI
nokazarens [IJIK, mosicHaTh Ha npuMepax CHocoObl
YMEHBIICHUSI W MNPENOTBPAIEHUS] UX  BPEIHOIO

BOB)ICI\/'ICTBI/ISI Ha OpraHu3M 4YC€JIOBCKa

3.5

CdopMupoBaHHOCTh YMEHUW TPOBOAUTH BBIYUCICHHUS C
WCMOJIb30BAaHUEM TOHSTUA «MaccoBas JOJIsI BEIIECTBA B
pacTBope», OObEMHBIX OTHOIIECHUHN Ta30B MPU XUMHUYECKUX

pCaKlugax, MacCChbl BCIICCTBA HJIIHU 00BéMa Tra3oB IIO




U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH O0BEMY
OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEHICCTB, TEIJIOBOTO
s dexTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHS MACCHhI

BCHICCTB, IIPCBPAICHUA 1 COXPAHCHUA SHCPI'UU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMblﬁ AJNIEMEHT COACPKaHUA

TCOPCTI/IIIGCKI/IG OCHOBBI OpFaHI/I‘-IGCKOﬁ XUMHUHN

1.1

1.2

1.3

IIpeameT OpraHMYECKOM XHMMHMM: €€ BO3HMKHOBEHUWE, DA3BUTHE H
3HAQYEHUE B IOJYYEHMM HOBBIX BEIIECTB M MAaTepHANOB. Teopus
CTPOECHMS OpraHnYeCcKuX coennHeHu A.M. bytiepoBa, €€ OCHOBHBIE

IIOJIOXKCHMUA

CrpyktypHble (GOpMyJIbI OpraHUYECKUX BemlecTB. [ omosnorus,
n3oMepusi. XHMHUYECKas CBSI3b B OPraHUYECKUX COCAUHCHUSX —
OJIMHapHbIE W KpaTHble cBs3u. [lpencraBienne o KiaccudUKaUU

OPraHUYCCKHUX BCIICCTB

HoMmenknaTypa opraHu4ecKuxX COEIUHEHHH (CUCTeMaTHdecKas) Hu
TPUBHUAJIbHBIE HA3BAHUSA BAXKHEHIINUX MPEACTABUTEICH KJIACcCOB

OPraHUYCCKHUX BCIICCTB

YrneBoaopoasl

2.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUH psifl. MeTaH u 3TaH —
MPOCTEUIINE TPEICTABUTENIN ATKAHOB: (DU3MYECKUE M XUMUUYECKHE
CBOMCTBA (peakiu 3aMelIeHUs] U TOPEHUS), HaX0XKICHUE B TIPUPO/IE,

IMOJIY4YCHHUC U IIPUMCHCHHUC

2.2

2.3

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKUU pAln. OTWIEH H
MPONUJIEH — MPOCTEHIINE MPEACTABUTENIN aJKEHOB: (DU3UYECKHUE U
XUMUYECKHE CBOMCTBA (peakiuy TUAPUPOBAHUS, TAIOTCHUPOBAHMUS,
rUApaTaluyd, OKHCJICHUS U  TOJHUMEPHU3alMH), TOJydeHHUEe U
MIPUMEHEHUE

Ankaauensl: Oyramuen-1,3 u wmetwnOyraguen-1,3: cTpoeHue,
BOXKHEHIIME XUMHUYECKHE CBOWCTBA (peakuusi MOJIMMEPU3ALININ).

IlonydeHne CHHTETUYECKOTO KayyyKa U PE3UHBI
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2.5

2.6

AJNKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTUYECKHUH psj.
Anetunes — TMNpPOCTEHMINIMK NPEACTABUTENb AJIKUHOB: COCTAB,
CTpoeHHe, (U3MUYECKHe ¢ XHUMHUYECKHE CBOICTBa (peakuuu
TUAPUPOBaHUS, TaJIOTCHUPOBAaHUsA,  TUAPATALNH, TOpPEHMUS),

IMOJTY4YCHHC U IIPUMCHCHHUC

Apensl. benzon: cocrtaB, cTpoeHHe, (U3NYECKHE H XUMHYECKHE
CBOICTBaA (peakUuu raJIOTEHUPOBAHUS U HUTPOBAHMSI), MTOJIyYEHUE U
npuMeHeHue. Tomyour: coctaB, CTpoeHHUE, PU3NUECKUE U XUMUYECKUE
CBOMCTBa (peakUuu raJIOT€HUPOBAHUSA U HUTPOBAHMUS), NOJyUYEHUE U
npuMeHeHue. TOKCHYHOCTh apeHOB. l'eHeThyeckas CBSI3b MEXAY

YriaeBogopoaaMu, IMpruHAJIC)KAIIUMHA K pa3JIMdIHbIM KJIaCCaM

IIpuponHple WCTOYHUKH  yriIeBOAOpoAoB. Ilpuponsblii raz wu
nonyTHele HeQTsHbIE Ta3bl. HedTh u €€ nmpoucxoxaenue. CrnocoObl
nepepabOTKM  HEPTU:  TEPEroHKa, KPEKUHI  (TEPMUYECKUH,
KaTaJuTuueckuit), nuponus. Ilpoayktel nepepaboTku HedTH, HX
INPUMEHEHUE B IMPOMBIIIJICHHOCTH M B ObITy. KaMmeHHbI yroias u

MPOJIYKTHI €0 MepepadoTKu

Kucnopoacoaep:xaiiue opraHuueCKUe COCTMHECHUS

3.1

3.2

3.3

[IpenenbHbIE OMHOATOMHBIE CIUPTHI. METaHOT W 3TAHOJI: CTPOCHUE,
dbu3uyeckrue W XUMHUYECKHME CBOMCTBA (peakiMu C aKTUBHBIMU
MeETaljlaMHu, rajJlOr€HOBOAOPOJAMH, TOpEHHUE), MIPUMEHEHHUE.
Bogopoaneie cBsI3M MEXAy MOJIEKYJIAMH COUPTOB. JlencTBUe
METaHOJIa M H3TaHOJa HAa OpraHu3M 4YejaoBeka. MHOroatromHbIe
CIIUPTHI. DTWICHTJUKOJIb W TJIUIEPUH: CTPOCHHE, (DU3NUCCKUE H
XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO IIEJIOUYHBIMUA METaJNIaMH,
KaueCTBEHHAs] peakiusi Ha MHOTOaTOMHbIE crupThl). JlelicTBue Ha

OopraHu3M uenoBeka. [ [pumeHenue rauueprHa U 3TUIIEHTIIMKOIISA
@DeHoJI: CTPOCHUE MOJIEKYJIbl, PU3NYECKHEe U XMMUYECKUE CBOMCTBA.
Tokcuunocth penona. [lpumenenne GpeHomna

Anpaernnpl 1 KeToHbl. Dopmanbaeruj, aueTaabIeruji: CTPOCHHE,
¢uznueckue MW XHUMHYECKHE CBOWCTBA (pEaKIUU OKHCICHUS U

BOCCTAHOBJICHUA, Ka4CCTBCHHBIC pCaKHI/II/I), MMOJIYUYCHHC 141




IMPUMCHCHUC

3.4

3.5

3.6

OnHOOCHOBHBIE TpefeNibHbIe KapOOHOBBIE KUCIOTHI. MypaBbUHAS U
YKCYCHasl KHCIIOTBI: CTPOCHHE, (PU3MUECKUe U XUMHUUYECKHUE CBOMCTBA
(cBoiicTBa, OOmIME IS Kjlacca KHUCJIOT, peakius STepudukaimm),
noyrydeHue u npuMeHenne. CTeapuHOBas U OJICMHOBAsI KUCJIOTHI Kak
MPEACTAaBUTEIM BBICIINX KAapOOHOBBIX KHCIOT. MplIa Kak COJIU

BBICIIIHMX Kap6OHOBI)IX KHCJIOT, X MOIOIICC ,ZIGfICTBPIG?

Crnoxubie 2¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['napomu3
CIOXHBIX 3QupoB. Kupel. ['napomus xupoB. IlpumeHeHne KUpoB.

buonornueckas POJIb JKUPOB

VYrneBoasl: cocTtaB, kiaccuukaius yrieBoaoB (MOHO-, IH- H
nonucaxapuabl).  ['nmoko3a  —  NpOCTEHIIUHA  MOHOCaXapu:
OCOOEHHOCTH CTPOCHHSI MOJIEKYJbl, (PU3MUECKHE U XUMHUYECKHE
cBoiictBa (B3ammogerictBue ¢ rugapokcuaom menu(ll), okucrnenue
aMMUa4YHBIM pacTBOpoM okcuaa cepebpa(l), BoccTaHoBiIEeHHE,
OpO’KE€HHME TJIIOKO3bl), HAXOXKICHUE B TMPUPOJE, MNPUMEHEHUE,
ounonoruyeckast posib. @orocunTe3. PpyKkTO3a Kak U30MEP TITHOKO3BI.
Kpaxman wu wuemtono3a kak mpupojHble mnonumepsl. CTpoeHue
Kpaxmaja H Leuiroiao3bl. Dusznueckue M XHUMHUYECKUE CBOMCTBA

Kpaxmasa (TUAPOIN3, KaYeCTBEHHAS PEAKIIHS C HOJIOM)

4.1

4.2

A30TCcojiepKallie OpraHNYeCKUE COSTUHEHUS

AMUHOKHCIIOTBI Kak aM(OTEpHbIE OPraHMYeCKHEe COCIUHCHMUS.
du3nvecKkue M XUMUYECKHE CBOWCTBA aMHHOKHUCIOT (Ha TMpuMepe

IMIMHA). bruonorndeckoe 3HaueHrue aMUHOKUCIOT. [lenTuapt

benkn kak nOpUPOIHBIE  BBICOKOMOJIEKYJISIPHBIE  COECIUHEHMUS.
[lepBuunasi, BTOpHUYHAass W  TpPETUYHAsA CTPYKTypa  OEJKOB.
XUMHUYECKHE  CBOMCTBa  OCJIKOB:  THUAPOJW3,  JIEHATypalus,

Ka4CCTBCHHLBIC pCAKIINH Ha OeaKHn

BBICOKOMOJ'ICKy.HHpHI)Ie COCIUHCHUA

5.1

OCHOBHBIC TIOHATUS XUMUH BBICOKOMOJICKYJISIPHBIX COeﬂHHeHHﬁ:
MOHOMCD, MMOJIMMCP, CTPYKTYPHOC 3BCHO, CTCIICHL ITOJIMMCPU3AlINU,

CpenHssl MoJIeKyJisipHas Macca. (OCHOBHBIE METOJbBI CHUHTE3a
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IIOJIMKOHACHCAa A

5.2

OKCHEepUMEHTAIbHBIE ~ METOJbl ~ W3Y4YEHHUSl  BEHIECTB W HX
NpeBpallleHui: O3HAKOMJIEHWE ¢ oOpa3liaMu TPUPOAHBIX U
HMCKYCCTBEHHBIX BOJIOKOH, IIJacTMacc, KaydykoB. [lomyuenue

CUHTETHYECKOTO KaydyyKa U PE3UHBI

11 KIIACC

Kon

HpOBepHeMbIﬁ AJIEMEHT COACPKaHUA

1.1

TeopeTnueckne OCHOBBI XUMHUH

XHAMUYECKHUM ANEMEHT. ATOM. Sapo aroma, U30TONBI. DJIEKTPOHHAS
0000YKa. DHEPreTUYeCKue YpPOBHHU, MOAYPOBHU. ATOMHBIE
opburanu, s-, p-, d-anemeHTbl. OCOOEHHOCTH pacHpeaesIeHUs
AJIEKTPOHOB IO OpOUTANISIM B aTOMax AJIEMEHTOB IEPBBIX UYETBIPEX

MepUOJIOB. DIEKTPOHHAS KOH(PUTYpaIrs aTOMOB

1.2

ITepuonnueckuit 3akoH u llepuoanyeckas cUCTEMA XUMHUYECKUX
snementoB J[.M. MenzaeneeBa. CBsA3bp MEPUOAMYECKOrO 3aKOHA M
[Tepuoanueckoii CHUCTEMBI XUMHUYECKUX JIEMEHTOB J1.1.
MenneneeBa C  COBPEMEHHOM  TEOpUEH  CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHUSI CBOWMCTB XHMHUYECKUX BJIEMEHTOB M
oOpa3yeMbIX UMH TMPOCTBIX M CJIOXKHBIX BEIIECTB IO TPyMmnaMm Hu

IICpHuoaJaMm. 3HaueHUe MMCPHUOINICCKOI'O 3daKOHA B PA3BUTHH HAYKH

1.3

Ctpoenue BeliecTBa. XUMHUYECKas CBSI3b. BUIbI XUMHYECKOUW CBSI3U
(KoBaJICHTHasi HEMOJSIpHAs WU MOJISpHAsl, MOHHAs, METAJIn4YecKas).
Nonbl: KaTHOHBI U aHWOHBL. MexXaHu3Mbl 00pa30BaHUs KOBAJICHTHON
XUMUYECKON  CBs3u  (OOMEHHBII ¥ JIOHOPHO-aKIENTOPHBIN).

Bonoponnas cBsi3b

1.4

1.5

BaneHTHOCTB. DJIeKTpOOTPULIATENBHOCTh. CTETIEHbh OKUCICHUS

BemectBa MOJIEKYJSIPHOTO UM HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH
MOCTOSIHCTBA COCTaBa BelleCcTBa. THUIMbI KPUCTALIUYECKUX PEMIETOK.

3aBUCHUMOCTh CBOMCTBa BEHIECTB OT THUINA KPUCTALTUYECKOU




pemw€tku. IloHsTHe O gucnepcHBIX cucTemax. VCTUHHBIE U

KOJIJIOMIHBIC PACTBOPBLI. MaccoBas 10 BElleCTBa B pacTBOpC

1.6

Knaccudukanus Heopranudyeckux coeauHeHuidl. HomeHnkiarypa

HCOPTaHNYCCKHX BCIICCTB

1.7

XuMuueckas peaKkuus. KJIaCCI/I(bI/IKaHI/ISI XUMHUYCCKHUX peaKHI/Iﬁ B
HCOpFaHHIIGECKOﬁ u OpFaHquCKOﬁ XUMHHU. 3aKOH COXpaHCHUA MACChI
BCHICCTB, 3dKOH COXPAHCHHA W IIPCBpPAIICHUA OSHCPIUHU IIPHU

XUMHUUYCCKUX PCaAKIMAX

1.8

1.9

1.10

1.11

CKOpOoCTh peakuu, e€ 3aBUCUMOCTb OT Pa3JInYHbIX (DAKTOPOB

OOparumble  peakuud. XHUMHYECKOe paBHOBecue. DakTopsl,
BIIMSIIOIE HA COCTOSHUE XUMHUYECKOro paBHoBecus. [Ipmaimun Jle

[HIarenne

Onektponutrueckas auccouuanusi. CUIbHbIE U CJIa0bIe SJIEKTPOJIUTHI.
Cpena BOAHBIX PACTBOPOB BEILIECTB: KUCIasl, HEUTpaabHas, IIeJI0YHasl.

Peakiium nonHoro oOMeHa

OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC peaKnuun

Heoprannueckas xumust

2.1

2.2

2.3

Hemerannel. [lonoxenne HemeramioB B Ilepuommyeckor cucreme
xuMuueckux anemeHToB J[.M. MenaeneeBa u 0COOEHHOCTH CTPOSHUS
aToMOB.  @U3MYECKHE  CBOWCTBA HEMETALIOB.  AJUIOTpOmnus
HEMETaJIOB (Ha MpuMepe Kuciaopoaa, cepol, hochopa u yriaeponaa)

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAJJIOB (TajOT€HOB, CEpHI,
azota, pocdopa, yriaepoaa u KpeMHHUS) U UX COCAMHEHUN (OKCUJIOB,
KHCJIOPOACOJICPKAIUX ~ KHUCJIOT,  BOJOPOJHBIX  COCIUHECHUH).

[IpyuMeHeHnEe BaXKHEUIIINX HEMETAJIOB U KX COCIUHEHUMN

Meramnbr.  Ilomoxkenue weraisioB B Ilepuoguueckon cucreme
xuMuueckux anemeHToB JI.1. MenneneeBa. OCOOCHHOCTH CTPOCHHUS
ANIEKTPOHHBIX 000J0YeK aTroMoB MeTaioB. OO6mme Qusnyeckue
cBoiicTBa MeTaioB. CIUtaBbl METAJIOB. DJIEKTPOXUMHUYECKUN DS

HANpPsHKEHUN METAJIOB
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XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpUM, Kaui,

KaJbI[M{, MAarHuii, aJIIOMUHHI, IIUHK, XpOM, XKE€JIE€30, MEIb) U UX




coenuHeHuid. OO0mMe crnocoOsl monmyyeHus metamio. [IpumeHenue

MCTAJI'IOB B 6BITy U TCXHUKEC

2.5

I'eneTnyeckas CBS3b HCOPraHWYCCKUX BCIHICCTB, IMPUHAAJICKAINIUX K

Pa3JINYHbIM KIaCCaM

XUMUS U KA3HD

3.1

Ponp xumMum B 0O€CIEUEHHH HKOJIOTHYECKOM, SHEPreTHUYECKOW H
MUTIEBOM 0€30MMaCHOCTH, PA3BUTHH MEIUIUHBI. [IOHITHE O HAyIHBIX

METOAaX MMO3HaHUA BEIICCTB U XUMHNYCCKHUX pCaKHI/Iﬁ

3.2

HpeI[CTaBJ'ICHI/IH 00 O6IHI/IX HAYYHBIX IIPHUHIHUIIAX ITPOMBIIIJICHHOI'O
IMOJIy4YCHUA Ba)KHEHIIINX BCIICCTB. YenoBek B MHPC BCHICCTB M
MaTCpHaJIOB: BayKHEHIIINE CTPOUTCIILHBIC MaTCcpUaJIbl,
KOHCTPYKIIHMOHHBIC MaTCpHaJkbl, KpaCKH, CTCKIJIO, KCpaMHKa,
MaTCpuajabl OJIs1 3JICKTPOHHMKH, HAHOMATCPHAJIbI, OPraHUYCCKUC H

MUHEpaIbHbIE YI00pEHUS

3.3

Xumus )51 3A0POBBC YCJIOBCKA. IIpaBUjIa HCIIOJIB30BaHUA
JICKApCTBCHHBIX IIPCIIapaTOB, IIpAaBHUJIA 0e301acHOT0 MCIOJIb30BaHUS

npenaparoB OBITOBOM XMMHUH B TIOBCETHEBHOM >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

METOANYECKHUE MATEPUAJIBI IUISA YYUTEJIA Xumus. bazoBelit
ypoBeHb. 10-11 knacc. Merogudeckoe nocooue

Xumusi. KontponbHble 1 ipoBepouHble padoThl. ba3zoBeiil ypoens. 10-11 kiacc.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET https://resh.edu.ru
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