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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpelHero ooOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHON 00pa3oBaTENbHONM MPOTPAMMBI CpeAHEro o001iero oOpa3oBaHUS
(®OIT  COO), npencraneHHbix B DeaepaibHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM ctaHgapre COO, c¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oenepanun Ha niepuoy 10 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO

oOmiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamMera «Xumusi» aig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABHIIH
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, Pe3ylbTaToOB OOyYeHUs U TPeOOBAHMHW K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE o0OpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
o011ieo0pa3oBaTeIbHON  OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThiO HX
oOpazoBaHHOCTH. OHO CHOYXHUT 3aBEpULIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIOUEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHMS U OOIIEH KYJIbTYpPbl
Yel0OBeKa, a TakKe OKOJOTHYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3IOPOBBIO WM TNPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHHE
oOyyJarommxcsi Ha YpoBHE CpeHero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHS», COJEpKaHUE M TMOCTPOCHHE KOTOPOro OMNpeNeieHbl B
nporpaMMe MO XUMHH C Y4€TOM Ccrneun(UKd HAayKd XUMHHM, €€ 3Ha4eHHs B
NO3HAHUM TIPUPOABI U B MaTepUaIbHOW KU3HU OOIIECTBAa, a TaKXKe C Y4ETOM
o0mMX 1eneldl M NPUHLUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpesiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW IMBWJIM3AIMK, B CO3/IaHUM HOBOM 0a3bl MaTE€pHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJaJa B (POPMUPOBAHUE PALMOHAILHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHME IEJIOCTHOIO MPEJCTaBIEHUs 00 OKpYKaroUIeM MHpE KaK O €JUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3aMMOJEWCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMH, XMMUS CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO



Tpyda M KHU3HU Kaxaoro ujeHa ooOmectBa. CoBpeMeHHas XMMHA Kak Hayka
co3uJaTellbHas, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
IJI00ANBHBIX TPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEYECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBHM C OOIIMMU MENSIMH U TNPUHIUIAMU CPETHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmacchbl, 6a30BbIN YPOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKU3Hb COLIMYMa, HPOJOJHKCHUS
o0Opa30BaHMsI B pa3IUYHbIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsomiuMa  nipeAMeTa  «XHUMHS»  [BISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas U HEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUU MO0 HEOPTraHUYECKOM XMMMHU (C BKIIOYEHHEM 3HAHUM U3 O0uIel XuMum) u
OpraHn4YecKou Xumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3yYECHUH
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCCMOTPEHHUS BCEro0 MHOI000pa3ust
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumyeckas xumus» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUK HA  ONpPENEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHWMHHM BELIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHW, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M 3BJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKON PEeaKIUu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBI Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan M (aKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B dacTHOCTH, B Kypce «OOImas U HeopraHudeckas
XUMUSD» OOYyYarOIIMMCSl TMPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00001IaroIIe 10 OOBICHSIONICH U TPOTHO3ZUPYIOIICH.

Enunasa cucrema 3HaHUMN O BaKHEWIMX BEUIECTBAX, UX COCTaBE, CTPOCHMHH,



CBOMCTBax W NPUMEHEHHH, a TAKXKE O XUMHUYECKHUX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMH COJEP)KAHMS, HMEIOIMIMMH KYJbTYPOJOTHYECKH H MPUKIATHOU
XapakTep. OTHU 3HAHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U IMPAKTUUYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPUHU M MPAKTHYECKHUX MPUIIOKEHUA XMMHH, TOMOTAOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCA B OOILIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0sieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUIeHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENIbCKUX 3a/1a4. B 1enom coaepxkanue yueOHOTo
npeaMera  «XUMHUS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
(dopMupoBaHUE y OOYyYaIOIIMUXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAaHMS
¢unocopckux uied, TaKuX Kak: MaTepHabHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpraHUYEeCcKOro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBJICHUW MyTEM OSKCIEPUMEHTA H
pEelIeHUs] MPOTHUBOPEYMII MEXIQYy HOBBIMH (DaKTaMM U  TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmnaHe pemeHus 3agad  BOCIHUTAHUSA, PA3BUTHS M COLMATU3ALMU
oOyyaroluxcsl MPUHATBIE MPOrpaMMON IO XMMHU TOAXOAbI K OIpPEIEICHHIO
COJEpKaHUsl M TOCTPOEHHUs MpeAMeTa NpeaycMaTpuBalOT (OpMUPOBAHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, UMEIOIMX 0a30Bo€ 3HAUYCHHE IJIs
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIEHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JIJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IMO3HAHWUU
XUMUMU.

B npakTuke npenojgaBaHus XMMHM Kak HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero od1iero oopa3oBaHusi, P ONPEICTICHUH
COJIep>KaTeJIbHOM XapaKTEpUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPATUIIMOHHO MPHU3HAETCS (POPMUPOBAHHUE OCHOB
XMMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOW MOJXOJ K OINpENeTCHHIO LeJed H3ydyeHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONTPaBIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS TVIABHBIMH LEJISAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIsAIOTCA:



e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIOYEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOGHHE SI3bIKa HAYKW, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIICCTB W XUMHYCCKHX pPEaKIui, HEOOXOJUMBIX Ui TPUOOPETCHHUSI
YMECHHI OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYCCKHUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOTIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0e301acHOro OOpaIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atum, comeprkaTenbHas XapaKTepUCTHKA 1IeJiel U 3a1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHEro oodiiero oopasoBanus. CeroaHs B
NpENoJAaBaHUK XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeAroYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHus OOydueHHus, OPHUEHTUPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3aluy, BJIaJCIOIIEro He
HaOOpOM 3HaHWH, a (YHKIMOHATHHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHHSIMH aKTHBHOTO TOJIYY€HHS 3HAHUN W MPUMEHEHHS WX B PEATbHON KU3HU
IUISL PeUICHUS IPAKTUYECKHUX 3a/1a4.

B cBs3u ¢ 3TUM mpu U3YYEHMH MpeAMeTa «XUMHUS» JTOMUHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKUE LENH U 33J]a4H, KaK:

amanTanusi oOyJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY HPUHATHUIO TPAMOTHBIX
pelIeHH B KOHKPETHBIX KHU3HEHHBIX CHTYAaIlUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHHUEM;

dbopMupoBaHre y OOy4arONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINIA), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jIMYHBIX BHIOB
NeATEeITLHOCTH: PEIIeHHs MpoOJieM, MOMCcKa, aHaIu3a U 00padoTKu MHGOpPMAIIHH,
HEOOXOJUMBIX Ui TNPUOOPETEHHs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BXHO€ MECTO B TMIO3HAHWW XHMHH, a TaKXe s OLEHKH C TMO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOIIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOAHYIO CPELLY;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEHM 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HECHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh



COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JUIsl TIOUCKA M aHaln3a y4eOHOl u
HAYYHO-TIOMYJISIPHON MHPOPMAIIMH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBbI, B YaCTHOCTH, NpH IJAHUPOBAHUU U IPOBEIACHUM XHUMHUYECKOIO
IKCIIEPUMEHTA;

BOCIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIpPaBJICHHOCTU XUMHUH, €€ BAXKHOM pONM B PEHICHUU IJI00ANbHBIX MNpoOiIeM
PaLMOHAIBHOIO MPUPOAOIOJIB30BaHNUs, OTIOJIHEHNS SHEPIETUYECKUX PECYPCOB U
COXPAaHEHHUsl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpeKHOTO
OTHOIIICHUSI K TPUPOJE M CBOEMY 3[0POBBIO, a TakKe MNPUOOPETEHUS OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYalUsIX, CBA3AHHBIX C XUMHUUECKUMH SIBJICHUSIMHU.

B yue6HOM maHe cpenHero ooOumero oOpa3oBaHMsI MPEAMET «XHUMU»
0a30BOTr0 ypOBHS BXOAHT B COCTaB MpeaMeTHOUN obmacTu «EctecTBeHHO-HAy4YHBIC
IPEIMETHD».

OO111e€ YnCcaI0 YacoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oomiero oopaszoBaHus, cocrabisieT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4YEHUM HOBBIX BEIIECTB U MaTEpHAIOB. Teopus CTPOCHHSI OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE N0JI03keHUsA. CTPYKTYpHbIE (POPMYJIBI
OpraHMYecKuX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpeacraBnenne o0 KilacCU(pUKAMU OpraHUyYecKux BemecTB. HomeHknaTypa
OpraHMYECKUX COCOUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BKHEHIINX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUN:
O3HAaKOMJIEHHME ¢ 00pa3suaMy OpPraHWYeCKHX BEHIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
OMKCAaHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psaa. Meran u 3T1aH —
NpPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTWIEH U NPOIUJIEH —
NpPOCTEUIINE TPEICTABUTENN AJIKEHOB: (DU3MUYECKHME M XUMHUYECKHE CBOMCTBa
(peakiuu  TUAPUPOBAHMS, TAJOICHUPOBAHUA, THUAPATALMH, OKHUCICHUS W
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metmnOytaguen-1,3: cTpoeHue, BakHEWIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnoiuMmepusauuu). [lodyyeHue CHUHTETHUYECKOIO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAJl. ALIETUIICH
— TMpPOCTEHIIMNA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3HUYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKkLMM TMAPUPOBAHUS, FaJOT€HUPOBAHUS, THIpaTaliHy,
TOPEHMSI), IOJTYUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, (pU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUsI U HUTPOBAHUS), MIOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmae, cmpoeHue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NONyYeHue u npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HeTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEePUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHME C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoOIEIMpPOBAaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
TaJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKONW PabOThI: MOMYYCHHE STUIICHA
Y U3yYEHHE €TO CBOWCTB.

PacuérHble 3a1aumn.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBAa MM MPOJYKTAa PEaKIMH 1O W3BECTHBHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

Kucsiopoacoaep:xaiye oprannyeckue coe{nHeHust

[IpenenbHble OAHOATOMHBIE CHHUPTHL. MeETaHOA U 3TAHON: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMU METaJlJIaMH,
raJloTeHOBOJIOPO/IaMH, TOPEHHE), MpHMEHEeHHe. BomopoaHbie CBsSI3W MEXIy
MOJIEKyJIaMH CITUPTOB. JlelicTBHe MeTaHOa U dTaHOJIa Ha OpTraHU3M YeJIOBEeKa.

MHoroaromMHble  CIUPTBHL. DTUIEHIJUKONb M  TJIMUEPUH: CTPOCHHE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHUE CO MIEIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
OpranusMm uenoBeka. [[puMeHenne riuiepuaa u dTUICHT TUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKMEe W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue Gpenomna.

Anpneruapl U KemoHul. DopManblIeruj, aueTalbIETH]: CTPOEHUE,
buznyecKkue U XUMUYECKHE CBOMCTBa (peakIMM OKHCICHUS W BOCCTAHOBIICHUS,

KaueCTBEHHbIE PEAKIMH), OJyUYeHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpOeHHE, (PU3HUECKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue Juisl Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIy4eHUe U IPUMEHEHHE.
CreapuHoBasi ¥ OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponu3
cioxHbIX 3¢upoB. Kupsl. 'maponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.

VYrineBoabl:  cocTaB, KilacCUUKauus ~— YIVIEBOAOB  (MOHO-, JHU- H



nosucaxapuabl). [oko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKUE U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcugom menu(ll), okucnenue ammuayHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIOKO3bl), HAXOXXJEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia U
Hewnono3bl. PU3MUECKUE W XMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KaueCTBEHHAsI pEaKIIHs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
IpoBeJeHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KAaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHMPTOB (OKUCJIEHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIMIIEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3ammopeicTBHE Kpaxmalia € HOJIOM),
IIPOBE/ICHHE MMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Oopranudeckue coequHenus. Ousnyeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe IimuuHa). buonormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTumabl.

benkn Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIpHBIE coeluHEeHMs. llepBruuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiaKkoB. XHMHUYECKHME CBOWCTBA OEIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMU HA OEJIKU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
HAOJII0/ICHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OEJIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALMS U TOJTUKOHACHC AU

DKCNEepUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHU:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanuzanust MeXnpeaMeTHbIX CBsI3ed MPU U3yUYEHUH OPTraHUYEeCKOW XUMUU B



10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIONIh30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSATHH, SBISIONIUXCS CUCTEMHBIMHU IS OTIACITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUHoTe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KIaccUu(HKAIUs, MEPUOTUNIHOCTh, HAOIIOACHHE,
U3MEpEeHHe, SKCIIEPUMEHT, MOJICTIHPOBAHHE.

®duszuka: wmaTepusi, OSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKyIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSHHE
BEIeCTBa, (PU3MUECKHUE BETUYUHBI U SMHHIIB X U3MEPECHHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIE BemiecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIMBO,
PECYpPCBHL.

TexHooTHs: THIIEeBBIC TMPOAYKTH, OCHOBBI PAlMOHAIBHOTO TUTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE MpenapaThl, MaTepruaIbl U3
WCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKHI 3IeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000JI0YKa. DHEPreTUUecKre YpOBHH, TOJAYPOBHU. ATOMHBIE OpOUTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

ITepuonnueckuii 3akoH U Ilepuoguueckas cucreMa XUMHUYECKUX IJIEMEHTOB
. Y. MenneneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnoanyeckoid cucTeMbl
xumudeckux snueMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX MMHU TMPOCTHIX M CJOXXHBIX BEHIECTB MO TPyIIaM MU IepuojaM.
3HaYCHUE IEPUOINUECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHABI XHMHYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAs M TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBsI3U (OOMEHHBII U JIOHOPHO-
akuentopHsiil). Bomopoanas cBsi3zb. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenb okuciienus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJIPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUMbI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD



CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1 BEEeCTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COECIMHEHUM. Howmenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYEeCKas CBSI3b HEOPraHUYECKUX BEILIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIACCaM.

Xumudeckas — peaknusa.  Kmaccmpukammss —XUMHYECKHMX — peakmuii B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MacChl BEILECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUHU NPU XUMUYECKUX PEAKIUSX.

CKkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iIuyHbIX (pakTopoB. OOpaTHMble
peakuuu. XUMHYECKOE paBHOBecue. DaKTOphI, BIUAIOIIME HAa COCTOSHHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutryeckas auccouuanus. CuibHbIe U ciadble 3iekTponuthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIasl, HEUTPaJIbHAs, IEI0YHA.

OKMCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYECHHUS BEUIECTB M HMX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XxuMu4ueckux sneMeHToB [, U.
MenneneeBay, M3ydeHHEe MOJeNed KPUCTAIUIMUECKHX DEIIETOK, HaOIIOACHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (pa3jiokKeHUe NepOKCUIa
BOJOPOJIa B MPUCYTCTBUU KaTaan3aTOpPa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, pEAKUMH HOHHOrO OOMeEHa),
IPOBEJCHUE MPAKTUUECKON paboThl «BiusHue paznuuHbIX (akTOpOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

PacuérHble 3anaumn.

Pacuérel 1O ypaBHEHMSIM XUMHYECKHMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCIIOJIB30BAHUEM IIOHATHS «MacCOBas
JIOJIS1 BEILLIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilonoxkenune HemeraiuioB B Ilepuoguueckoi  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCIIOpOJa, cephbl, pochopa u yriiepoaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TajlOr€HOB, CEphl, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprMeHeHnEe Ba)XHEUIIMX HEMETAIIOB U KX COEUHEHHM.

Merannel. Ilonoxenne meramnoB B [leproanueckoi cucreMe XUMHUYECKUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMOoB MeTtayuioB. O6mue usnyeckue cBorcTBa MetamuioB. CIUiaBbl METAJUIOB.



DNEKTPOXUMHUYECKUI psAJT HAIPSHKEHUI METAIIJIOB.

XUMUYECKUE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, KaJiuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crmocoObl MoJy4YeHUs MeTauioB. [IpuMeHeHHe MeTallioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
M3YYCHUE KOJUICKINH «MeTauibl M CIUIaBbl», OOPa3I0OB HEMETAUIOB, PEIICHUE
AKCTIIEPUMEHTAJIbHBIX 3a7a4, HaOJI0JIeHHEe M OIMCAaHHE JIEeMOHCTPAIlMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C pacTBOpaMu
KHCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIIMK Ha KATHOHBI METAJIJIOB).

Pacuérnble 3ana4n.

Pacuétbl Maccel BelecTBa WU 00bEMA ra3oB IO HM3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMum B 0OecrieyeHUU IKOJIOTUYECKOM, SHEPreTUUECKON U MHUILEeBOU
0€301MacHOCTH, Pa3BUTUM MEAUIMHBL. [loOHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKHX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIJIEHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenoBek B MHUPE BEIIECTB M MaTE€PHUAJIOB: BAXKHEUIIHME CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMuKa,
MaTepuaibl Ul JIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XUMHSIT U 3I0pPOBBE YEIIOBEKA: MPABWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OS30IMaCHOTO HCIIOJIL30BaHUS IIperapaToB OBITOBOM XUMUHU
B ITIOBCEHEBHOM JKU3HH.

MexnpeaMeTHble CBA3H.

Peanmuzanust  MeXnpeAMETHBIX  CBA3€d MpU  HU3YYCHUH  OOmer
HEOpraHu4ecKkol XumMuu B 11 Kiacce OCyIIeCTBIAECTCS 4e€pe3 MCIOIb30BAHUE Kak
OoOIMX eCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUHA, SBJISIOMIUXCS
CHUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHUs, aHaliu3, CHUHTE3, KiaccupuKaius, TMepUoOIUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJICHHUE.

@dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3UUYECKUE BEJIMYMHBI U €AUHHUIIBI UX



U3MEPEHHSI, CKOPOCTb.

buonorusi: kinerka, oOpraHusM, OJKOcHcTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OpPraHU3Me.

['eorpadus: MuHEpasbl, TOPHbIE MOPOABI, MOJE3HbIE UCKOMAEMbIe, TOIUIHUBO,
pecypcehl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENBHBIX MAaTEpPUANIOB, CEIbCKOXO3SAMCTBEHHOE IPOU3BOJICTBO, MHUIIEBAs
IPOMBIIIICHHOCTh,  (hapMalleBTUUeCKass  MPOMBIIUICHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKHX TIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHaJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCS TPOTPAMM  CpPEIHEro oO0Imero o0pa3oBaHus (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-meTonuyeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B coOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHMS NpeIMeTa «XHUMHs» HAa YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAaHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KMe MOTUBALIMH K OOYyYEHHIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroluXcs PYyKOBOJICTBOBAaTHCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHU, MPUCYIIMMH LIEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CLIOCOOHOCTH CTaBUTH
LETU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
€AMHCTBE Y4YEOHOW M BOCHUTATEIbHOW JAESITENbHOCTHU B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaJlaMHd POCCHICKOr0 Tpa)kIaHCKOrO OOIIeCTBA, NMPUHATHIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOMO3HAHUsl, CaMOpPa3BUTHUA M HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTHU
oOy4Jarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OTBITA TO3HABATEIHLHON M TMPAKTHYECKOW EATEITHLHOCTH
oOyJaroluxcs Mo peain3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaKaaHCKOro BOCIIMTAHUA:

OCO3HaHUs1 00YYAIOIIUMHUCS CBOUX KOHCTHTYI[MOHHBIX MPaB U 00513aHHOCTEH,
YBAXKEHUS K 3aKOHY U [IPABONOPAJIKY;

MPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUjIaX MEXKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEbHOCTH TIPU CO3JaHUU



y4eOHBIX MPOEKTOB, PEIIEHWH YYEOHBIX M TO3HABATENBHBIX 3a7ay, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHUSA

LEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIHI0
OTE€UYCCTBEHHOMN XUMUM;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHUYECKOTO
MIPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIbHBIX ~ HAOMIONEHUN, KPONOTIMBBIX SKCIEPUMEHTAIBHBIX  IOHMCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJAECHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME IMOCJIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 3J0pOBOro U 0Oe30MmacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DU3UYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil 0€30MacHOr0 OOpalleHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH,

NOHUMAaHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCHEACTBUN M HENPUSITHS BPEIHBIX NMPUBBIYEK (YHOTpPEOICHHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JpYyrux BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE€ B PEHICHUWM NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHoOro poja, B TOM



YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U Pe3yJabTaTaM TPYJAOBOU IE€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11€J€CO00pPa3HOr0 OTHOIIEHUS K TMPUPOJAC, KaK HCTOYHUKY
CYIIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MMOHMMAaHMS TJIO0AJBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHUA HEOOXOJUMOCTH HCIOJb30BAHUS JIOCTHOKCHUM XUMHU IS
pEUIEHHS BOIPOCOB PAllMOHAIIBHOTO MPUPOIAOIIOIb30BaAHMUS;

AKTHUBHOTO HENPHUATUS ACUCTBUH, TMPHUHOCAIIMX BpPEH OKPYKAIOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEATPUHAMAEMBIX JICCTBUI U MPEIOTBPAIIATH UX;

HAJIMYKS PA3BUTOTO SKOJIOTUYECKOTO MBIILUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTIBITA JESTEIIbHOCTH AKOJIOTHYECKOH HAIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSA MMH B TO3HABATEIIbHOW, KOMMYHUKATUBHOMW WU COLMAIBHOM
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHMMAHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUU IEJIOCTHOTO
MpeCcTaBlIeHusT 00 OKPY)KAIOIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MMO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH W pelieHHH IpoOJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHHM JUII COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOM pOJHU B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00E€CIICUCHUU YCIOBUMU
YCHEUIHOTO TpyAda M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKJIOIO YjieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOh3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUA JIJIsl aHalli3a U OOBSICHEHUS SIBJICHUIN OKPY’KAIOIIEro MUpa U



IPOUCXOSAIINX B HEM U3MEHEHUHN, YMEHHUS JIeJaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C MENbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XWMHUYECKHUE 3HAHUS s
peleHus mpodieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOMN 1€ATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUH B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NMpodhecCUOHaTbHON
JESITEIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MertanpenMeTHble pe3yJIbTaThl OCBOCHUSI YU€OHOTrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CcpeaHero ol1iero 00pa3oBaHus BKIIOUYAIOT:

3HaQUMMBbIe i1 (OPMUPOBAHMS  MHUPOBO33PEHUS]  OOYYAIOIIMXCS
MEXKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUIUE
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHblid (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusi, UCCIe0BaHNE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBbIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

pEryJIATHUBHBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COITMATILHON KOMIETEHITUU O0YJarOIINXCS;
CIIOCOOHOCTH 00yJaroImmxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JIEUCTBYS B MIO3HABATEIIBHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYyJISTUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMo3HaBaTeJbHbIMH
AEHUCTBUSIMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

ONPENENATh LENM ACATEIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABIICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHMM HPUEMBI JJOTMYECKOTO MBIIUJICHHUS —
BBIICIATh XapPAKTECPHbIE MPU3HAKU MOHATUM W YCTAHABIMUBATHL MX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U



SIBIICHUH;

BEIOMPATh OCHOBAaHUS H KPUTEpUH IS KIAcCU(DHUKAIMKA BEIIECTB W
XAMHUYECKUX PEAKIUN;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pacCMaTPUBAEMBIX
ABJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peaKkiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATEJIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEHIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIMpOBAThH MEJU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIHUpPOBAaHHBIE BOIMPOCHl B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHHMs HAOIIOJATh 32 XOIOM
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (HhopmMyInpoBaTh
0000IIIEHUS U BBIBOJABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATENIbCKOM H  MPOSKTHOU
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJI0OB TTO3HAHMUSI.

3) pabora ¢ uHpopmaumei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYy4HO-
MOMyJIsipHAasl JIUTEparypa XUMHUYECKOTO COJCp)KaHUS, CIPaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;

dbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJbI MPU TIOUCKE U
orbope wuHPOpMaNKK, HEOOXOMUMOW [T BBINOJHEHHS yYeOHBIX 3amad
ONpeeNEHHOIO TUIIA;



mpuoOpeTaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATEILHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMY  TIPEICTABIICHUS
uHpopmaruu (cxembl, rpaduKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM SA3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
XUMUYECKON uWHGOpMAIMel: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpEeBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTIJISIHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOUW TEMBI B XOJC IHAaora W/WiH
JTUCKYCCHHW,  BBICKa3bIBaThb  HWACH, (OPMYIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJTHEHUS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEH pe3ybTaTOB IMO3HABATEIBHOU JESTEIBHOCTH,
TIOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMTIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PabOTHI MO MCCIICOBAHUIO CBOWCTB
M3YJaeMbIX BEIIECTB, pealn3alid y9eOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOJIBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUHN B
X0Jie 00CYXXJICHUSI 1 00MEHA MHCHUSIMH.

OBjaieHHe YHHBEPCAJbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NeATEIbHOCTh, Ompenesisis e€ Lenu W 3aJadyd, KOHTPOJIMPOBAaTH U TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOpUTM JCUCTBUN TpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCIENAOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
3¢ (}exTUBHBIN Ccrmoco0 HMX pemeHuss ¢ y4€TOM TOJYyYEeHHs HOBBIX 3HAHUM O
BEIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOSH JIEATEILHOCTH Ha OCHOBE CaMOaHan3a
¥ CAMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenmeTHBIE pE3ynbTaTbl OCBOEHMS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

C()OPMUPOBAHHOCTb  INPEACTABIEHUH O XUMHUYECKOH  COCTABIISAIOILEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJM XUMHUHM B IIO3HAHUU SIBICHUMU
opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJIbTYphl JIMYHOCTH, €€
(YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsl peLICHUS MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0OPOBBIO M MPHUPOJAHOMN



cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIATAIOMINE TOHATUS (XMMHUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JJIEKTPOOTPULIATEILHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpauléHHAas), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOIHBIN CKeneT, (yHKIWOHANbHAS TPYIIa,
paauKai, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YTIE€BOJOPO/IbI,
KHCJIOPOA, U a30TCOJEpKAIIUE COCAMHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUHN S3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHMS,
JeXKale B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAICHUN OPraHUYE€CKUX COCTMHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYIH) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (Ppa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TrOTaBJIMBAaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEHIECTB JI1 WILTIOCTPAIUU HX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIMBATH MPUHAJJIC)KHOCTh HM3yYEHHBIX
OpPraHMYECKUX BEHIECTB 10 HMX COCTABY M CTPOCHUIO K ONpPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh WM Ha3BaHUS II0
cucremarnuecko HomeHkiarype (IUPAC), a Takke NpPUBOIUTH TPUBUAJIbHBIC
Ha3BaHMUS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWIICH, MPOMWICH, aleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, (hopMambaeru, areTaiblAerua, MypaBbUHAs
KHUCJIOTA, YKCYCHAsl KMCJIO0TA, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAsS KUCJIOTA, TIIFOK034,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpraHUYECKUX COCIUHEHUAX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa myist 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA M CTPOECHUS; 3aKOH COXPAHECHUSI MACCHI BEILIECTB;

chOPMHPOBAHHOCTh ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENEH pPa3IHMYHbIX



KJIACCOB OPraHMYECKHX BEILECTB (METaH, 3TaH, STUJICH, IPOIWIEH, alleTHUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTIUKOJD,
rmneprH, GEeHoJ, aleTaNbIeTH I, MypaBbUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUH C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX TMepepaboTKu U
MpaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUUYECKUX SIBJICHUMN (HaOJI0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/I0Ol U J1IaOpaTOPHBIM O0O0OpYJAOBaHUEM, a TaKXe MpaBWiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJIHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHUH TUIAHUPOBATH W BBIMOJHATh XUMHUYECKHM
AKCTIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATYypalusi OCJIKOB NMPU HArpeBaHWM, I[BETHHIE pEaKIMu OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHEM, TWIPEACTABISATH PE3yJbTaThl
XUMHUUYECKOTO 3KCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakiuii u GopMyIUpPOBaATh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHOpMAIMIO, TOJy4aeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTEepHeT U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHMM  COOJIIOAATh  MpaBujia  JKOJOTUYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATEILHOCTH B IIEJIAX
COXpPAHEHMSI CBOETO 3/I0POBbSI U OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICMCTBUSA HA JKUBBIE OPraHU3MbI OMPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMasi cMbica mnokaszatens [IJIK, mosicHaTh Ha mpumepax CHocoObl



YMEHBUICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJI0BEKa;

JJIs. 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHU;

JUISL CHENbIX M CHA0OBUASIIMX OOYYarOIIUXCA: YMEHHWE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns mis 3amucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHble pe3yNbTaThl OCBOCHHS Kypca «OOIas U HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOPMHUPOBAHHOCTh  IPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU
npuposibl, B (GOPMUPOBAHMU MBINUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U IMPHUPOTHOM
cpene;

BJIJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIAralNINe TOHATUS (XMMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AIICKTPOHHBIE OpPOWTANIM aTOMOB, HOH, MOJICKYJa, MOJb, MOJISIPHBIH OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIICHb OKUCJIEHHS, XUMUUYECKAs CBS3b
(KOBaJIeHTHAs, MOHHAsS, METAJUTMYECKasi, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  PEAKIMH, PaCTBOpP, DJJIEKTPOJUTHI, HEIJICKTPOIUTHI,
ANEKTPOJUTHYECKAs JUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XMMHUYECKOM peakiuv, XHMHYECKOE pPaBHOBECHE); TCOPUM U 3aKOHBI (TEOpus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMS] MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS SHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYCCKHUX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITCILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIME IMOHITHUS MPH
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHUM HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIMKY JIJIs
cocTaBiieHuss (HOopMys BEIIECTB M  ypPaBHEHUM XUMHUYECKUX  pEaKIlui,
cucremarndeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHble Ha3BaHUS OTACIBHBIX



HEOPraHWYEeCKUX BeUIECTB (yrapHblid ra3, YIJEKHCIbIM ra3, aMMHAK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN ONPEEISITh BAJIEHTHOCTh M CTETIEHb OKHCICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3IMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNIMYECKasi, BOJIOPOHASI) B COCUHEHUSX, THUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEllecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAsl, METAJUIMYECKAs), XapakTep Cpebl B BOAHBIX pacCTBOPaX HEOPraHUYECKHUX
COCJIMHCHUN;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHABJINBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OINpeAeEHHOMY Kiaccy/Tpymie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHBIE THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[,
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, 00BSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepumonnueckon cucreMsl
xumuueckux snemeHToB JI. M. MeHnpaeneeBa, ucnoib3ys MOHATUA «s-, p-, d-
AIIEKTPOHHBIE opouTanuy, «3HEpPreTUYECKUe YPOBHW, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COEOUHEHUUN
1o nepuoaam u rpynnam llepuonnueckon cucrtemMpl XUMUYECKHX 351eMeHTOB 1. .
Menpaeneena;

chOpPMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

Cc(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUUIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
addexTy peakunu, U3MEHEHHIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUi pa3IMYHbIX
TUIIOB, TIOJTHBIE U COKpPALIEHHBIC YPABHEHMsI PEAKIMI HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TH PEAKLMU UAYT 10 KOHIIA;

cOpPMHPOBAHHOCTh YMEHUH TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUYECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEILIECTB;

C(OPMUPOBAHHOCTh ~YMEHHMHM  PACKpPbIBaTh CYIIHOCTh  OKUCIHTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca



ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIUy OT PA3IUIHBIX (PAKTOPOB; XapaKTeP CMEIICHUS XUMUYIECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTsus (nmpunuui Jle llarense);

chOpPMHPOBAHHOCTh YMEHUN XapaKTEepPU30BaTh XHUMUYECKHE IIPOIECCHI,
JIeXkKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUs] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUN 00 OOMMX HAyYHBIX MPUHIUAIMAX W
HKOJIOTHYECKUX MPOOJIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUIN NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
MPU XUMUUYECKUX PEaKIUSIX, MACChl BEIIECTBA WU 00BhEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIICHUSA U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U J1abOpaTOPHBIM OOOpPYJAOBaHUEM, a TaKXE IpaBWiia OOpallIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHI TUIAHUPOBATh U BBINOJHATH XHUMHYECKHM
AKCIEPUMEHT (pa3sioKEHUE MEPOKCHAa BOJOPOJa B MPUCYTCTBUU KaTajauzaTopa,
ONpEJENEeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peakiu MOHHOTO OOMEHA, KayeCTBEHHBIE peakIMu Ha cyib(ar-, KapOooHaT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
temam «Metauiby U «HeMmeTtaiibl»y) B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30MacHOCTH MPHU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKuii U (HOpPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB,;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJy4YaeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIuu, IHTepHeT u ApyTux);

cOPMHPOBAHHOCTh ~ YMEHHMH  COONIIOMATh  TpaBUjia  JKOJOTUYECKH
11e71eco00pa3HOro TOBEJICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJSIX
COXpaHEHHUs] CBOETrO 3/I0POBbS M OKPY’KaIOIEeW MPUPOJHON Cpellbl, 0OCO3HABAThH
OMacCHOCTh BO3IEMCTBUS HA KMBBIE OPTaHU3MbI ONIPEICIIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazarens [IJIK, mosicHaTe Ha mnpumepax cnocoObl YMEHBIIEHUS |
MPEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTraHU3M YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE



INPUMCHATL 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX MCETOAAX IIO3HAHWA BCIICCTB H

XUMUYECKUX SBJICHUM;
JUISL CIENBIX W CHA0OBHOAIINX OOYYAIOIIUXCS: YMEHHE WCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
No /m HanmeHoBaHMe pa3jeioB U TeM K - (uudpossbie)
i nporpamMMbl Beero OHTPOJILHBIE PAKTHYECKHE | oGnazopaTeabHbIC
padoThI padoTsbI pecypeb
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3
M. bytieposa
Uroro no pazueny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHble yraeBOogOPOAbl — AJIKAHBI 2
9 HenpenenbHble yriieBOJOPOIbI: alKEHBI, 6 |
' AJIKaJUEHBbI, aJTIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
24 IIprpoaHbIE HCTOYHUKH YTIEBOJOPOAOB U 3 |
’ uX rnepepadoTka
Uroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranudeckue coeJUHeHHs
3.1 Cnuptsl. denon 3
39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. - |
’ CroxHbIe DUPHI
3.3 VYrieBoanl 3 2
Uroro no pazgeny 13




Pa3znen 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Uroro no pazgeny 3
Paszgea S. BbicokoMoJieKyJIsIpHbIE COeINHEHN S

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KIIACC

KounyecTBo yacoB JJIeKTPOHHBIE
Ne i/ HanmeHoBaHMe pa3ae/ioB U TeM (uu¢poBbie)
i nporpamMMbl Beero Koutposbubie | TIpakTuueckue | oqna30patennnbie
padoTshI padoTsbI pecypeb
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB . 1. Menaeneera
12 Crtpoenue BeniectBa. MHOrooopasue 4
) BEIIECTB
1.3 XHWMHYECKUE PEAKLUN 6 1 1
Uroro no pazueny 13
Pasznen 2. Heopranuueckasi Xxummusi
2.1 Meraibl 6 1
2.2 Hemeramnsl 1 1
)3 CBs13b HEOPTaHUYECKUX W OPTAHMUECKUX )
’ BEILIECTB
Hroro no paszneny 17
Paszpnen 3. Xumus u :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME
10 KNTIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoTsbI

Jlara
U3yYeHUS

DJIeKTPOHHbIE
nudposeie
oOpa3oBaTe/ibHbIE

pecypchl

IIpeamer oprann4ecko XUMuH, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopust CTpOCHUST OPraHUYECKUX
coenunenniit A. M. byrieposa, eé
OCHOBHBIC ITOJIOKCHUA

[IpencraBienue o Ki1accuPUKATUU
opraHnyeckux BemiecTB. Homenknatypa
(cucremaTuveckas) U TpPUBHAIIbHBIC
Ha3BaHUs OPTaHUYECKHUX BEIECTB

AIKaHBI: cOCTaB U CTPOCHUC,
TOMOJIOTHYECKHUI pAax

Meran u 3TaH — npocTenIre
MPEICTaBUTENN ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUjeH u IMPOIUJICH — HpOCTeI\/'IH_II/Ie
MNpEACTABUTCIIN AJIKCHOB

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

Ankanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. [omyyenue
CUHTETUYECKOTO KaydyKa U PE3UHBI

10

AJIKHHBI: COCTaB U 0COOCHHOCTHU CTPOCHUA,




TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
[IPOCTEUIINN NTPEICTaBUTEIb AIIKUHOB

Brrancnenus no YpaBHCHHUIO XHUMHYSCKOHN

11
peakuuu

12 ApeHnbl: 0eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'enernyeckas CBSA3b yII€BOIOPOAOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu

16 Kontposnbnas paboTta mo pazaery
«YTIeBoaopoab»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BoopoaHast cBs3b

13 MHoOroaroMHble CIUPTHI: STHUICHIINKOJIb U
TJIMLEPUH

19 DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anpaerunpl: GopMaibaeTuI 1
areTanbaerug. AeToH

)1 OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE
KHUCJIOThI: MypaBbUHAs U YKCYCHas

” ITpakTruyeckas pabora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KHCIIOTBD»




23

CTeapI/IHOBaSI H OJICMHOBAs KHUCJIOTHhI, KaK
NpeACTABUTCIIN BBICHIUX Kap6OHOBbIX
KHCIIOT

24

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIIee JEHCTBHE

25

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOITN3 CIIOKHBIX

a¢upoB

26

JXKupsl: ruaponu3, npuMeHeHHUE,
OMOoJIOTHYECcKast POJIb KUPOB

27

VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Baxneiiune npeacraBuTeNu: TII0K03a,
bpyxTO3a, caxaposa

28

KanMaJ'I " OCJUIK0JI03a KaK IIPpUPOAHBIC
IIOJIUMCPBI

29

Kontponbnas paboTa mo pazaery
«Kucnopoacoaep:xaiiue OpraHnuecKue
coenuHeHus»/ Beepoccuiickast
poBepoyHas pabora

30

OO6m1as XxapakTepruCTUKa a30TCOIePIKAIINX
OpPraHUYeCKUX COeTMHEeHUH /
Bcepoccuiickas npoBepouHas pabota

31

AMWHEBI: METHJIAMUH W aHWUJINH

32

AMUHOKHCTIOTHI KaK aMm(pOTepHBIC
OpraHUYECKUE COCANHEHUS, UX
ouonornyeckoe 3HaueHue. Ilentuasl.
benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIE COSTUHEHUS




OCHOBHBIE TTOHSTHSA XUMHHU

33 BBICOKOMOJIEKYJIIPHBIX COSUHEHUN !
OcHOBHbBIE METO/IbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUH. 1
[TnacTmacchl, kKaydykH, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
U3yYCHUS

DJIeKTPOHHbIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 3eMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTrypamus aTOMOB

[lepuonnueckuii 3akoH u Ilepuoguueckas
cucTeMa XUMHUYECKuX ieMeHToB /l. 1.
MenieneeBa, X CBs3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCTMHECHHH 110
rpynnam u nepuogam. 3HaueHue
MIEPUOINYECKOT0 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Meneneena B
pPa3BUTHUU HAYKH

CrpoeHne BeniecTBa. XuMudeckas CBs3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBsI3U. Bogoponnas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenp okucieHus. BemectBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTCMAX.
HcTuHHBIE U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 1011 BellleCcTBa B pacTBOpC

Knaccugukanus 1 HOMEHKIaTypa




HCOPraHN4YCCKUX COCI[PIHGHPIfI. I'enernmueckas
CBsA3b HCOPraHNM4YCCKUX BCIICCTB, PA3JIMYHBIX
KJ1aCCOB

Kiaccudukanms XuMruaeckux peakiui B
HEOPraHWYECKOM M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU NPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiun. OOpaTuMble peaKiuu.
XUMUYECKOE paBHOBECHE

10

[Tpaktuueckas pabora Ne 1. «Bnusaue
pa3nu4HbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOHN peakinm»

11

DnektponuTrueckas auccounanus. [lonsrue
0 BoJiopoaHOM mokazarene (pH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpraHWYECKUX U HEOPraHUYECKUX BEIIECTB

12

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE
peaknuu. [TonsTre 00 anekTponnse
pacIuiaBoB U pacTBOPOB COJIEN

13

Kontponbnas paboTa mo pazaery
«Teopernueckre OCHOBBI XUMHUU»

14

Mertainnsl, ux nonoxxkenue B [lepuoanueckoit
CHUCTEME XMMHUYECKUX 3yeMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3ndecKkre CBOMCTBA
METAJIJIOB

15

CraBbl METAILIIOB. 3JICKTp0XHMI/I‘-IeCKHI>'I pAax




Hapr[}KCHI/Iﬁ MCTaAJJIOB

16

XUMHYECKHE CBOMCTBA BaKHEHUIIINX
MeTaJUIOB (HATpUH, KaJui, Kaablluii, MarHuH,
ATFOMUHHNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTMHEHUN

19

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«Mertamisn»"

20

Hemeramiel, ux monoxeHue B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®uU3NYECKUE CBOMCTBA HEMETAIIIIOB.
AJoTpomnus HEeMETaUIOB (Ha pUMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

XHWMHYECKUE CBOMCTBA TAJIOTEHOB, CEPhI U UX
COCIMHEHUN

23

XuMuyeckue cBorcTBa a3oTa, hocdopa 1 ux
COECIMHEHU I

24

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIIIIOB U UX
COCTMHECHUN

26

O000I1IIeHNE U CUCTEMATHU3AINS 3HAHUH 110
TEMEC ((HeMeTaJTJTBI)). BI)I'-II/ICJ'IGHI/ISI 10




YPaBHEHUSAM XUMHUYECKHUX PEAKLMN 1
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 33724 10 TEME 1
"Hemeramnsl"»

73 KonTponpHas padbota mo Temam «MeTasuib» |
u «Hemeramib»

79 Heopranunueckue u opraHn4eckue KUCIOTHI. |
Heopranuueckue u oprannueckiue OCHOBaHUS
AmMpoTepHbIe HeopraHU4ecKHue u

30 opranuyeckue coequHenus. ['enernueckas !
CBSI3b HEOPTAaHWYECKUX U OPTAaHUUYECKUX
BEILIECTB
Ponb xumun B o6ecrieueHu 3KOJIOTUIECKOM,

31 SHEPTreTUYECKON U MUIIEBON OE30IIaCHOCTH, 1
Pa3BUTUU MEIUITUHBI
IIpencraBnenus o0 oOIMMX HAYYHBIX

32 IIPUHIUIIAX IIPOMBIIUIEHHOIO MTOIY4YeHUS 1
BOKHEWILINX BEIECTB

33 YenoBek B MUpPE BELIECTB U MaTEPHATIOB 1

34 XUMUA U 300pOBbE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kox
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NnporpamMmal CpeaHeEro oﬁmero 06pa3OBamm

1

TeOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNHU

1.1

CdopmupoBaHHOCTh MPEACTABICHUN O XUMHYECKOH COCTaBIIAIOIIEH
€CTECTBEHHOHAy4YHOM KapTUHbl MHpaA, POJM XUMUU B TIO3HAHUU
SIBJICHUH TPUPOABI, B (POPMUPOBAHWU MBIIUICHUS U KYJIbTYPBI
JTUYHOCTH, €€ (YHKIMOHAIHHOH TPaMOTHOCTH, HEOOXOTUMOHN st
pelleHrs TMPAKTHUYECKUX 3aJad U OSKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 310POBbIO U HpHpOI[HOﬁ cpeac

1.2

Bnagenune cuctemMoil XWMHUYECKMX 3HAaHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIararoime MIOHSTHS (Monekyna, BAJICHTHOCTD,
3JEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKasi CBS3b,
MOJIb, MOJISIpHAsE Macca, MOISPHBIA OO0BEM, YIIEpOAHBIA CKETeT,
GyHKIIMOHANMBHAS ~ TpYyMIa,  pajadKal,  H30MEepHs,  H30MEpHI,
TOMOJIOTMUECKUH psJl, TOMOJIOTH, YIJIEBOJOPOJAbI, KHCIOPOA- |
a30TCOJepKAIlUe COEAUHEHMs, OMOJIOrMYeCKHd AaKTHUBHBIE BEIECTBA
(yrmeBompl, KUpBI, OCIKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEIMHEHUs); TEOpPUHM U 3aKOHBI (TeopHs
XUMHUYECKOTO CTPOCHMsI opraHnuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH, (AKTOJIOTUYECKUE
CBEICHMS O CBOWCTBAaX, COCTaBe, TMOJIYYCHHUHM U O€30MacHOM
WCIONBb30BAHUM BAKHEHIIMX HEOPraHMYECKMX U  OPraHMYeCKHX

BELIECTB B ObITY M MPAKTUYECKOM JIeATEIHHOCTH YeI0BeKa

1.3

C(I)OpMHpOBaHHOCTB yMCHI/Iﬁ BBIABIIATE  XAPAKTCPHBIC IIPU3HAKU
HOHHTHfI, YCTaHaBJIMBATb nux B3aMMOCBA3b, HCIIOJIB30BaTh
COOTBCTCTBYIOIIHUE IIOHATUA IIPU OINHCAHHUU COCTaBa, CTPOCHHUA U

HpCBpaH_ICHI/II‘;I OpTaHU4YCCKUX COE€IUHEHMI

1.4

c(hOpMUPOBAHHOCTh YMEHHI HCIIOJIH30BaTh XUMHUUYECKYIO CHMBOJIHUKY
JUISL COCTaBJIGHUSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
cokpaméHHor) (opMyn OpraHMYECKMX BEUIECTB U  ypaBHEHUU
XUMUYECKHUX PEAKLIHUI, U3rOTAaBIMBATH MOJIETIN MOJIEKYJI OPraHUYECKUX
BEILECTB JI WUIFOCTPALMM X XUMHUYECKOIO0 M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopmupoBaHHOCTE  YMEHHH  yCTaHABIMBATh  MPUHAIJICKHOCTH
M3YUYEHHBIX OPraHUYECKUX BEHIECTB IO UX COCTaBY M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH  (YriieBOAOPOIbL,
KHCJIOPOJIT M a30TCOJEpXKAIINE COCAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMS), JaBaTh WM  Ha3BaHUS 1O  CHUCTEMAaTUYECKOU

Homenknarype (IUPAC)

L.5

ChopMupOBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COSAMHEHUSX (OJUHAPHBIE U KPATHbIE)

1.6

ChopMupOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHusi opraHudeckux BemiectB A.M. BytnepoBa mist oObscHEHHS
3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpaHCHHA MACChI BCIICCTB

Vr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpPraHn4CCKHUC COCAUHCHUA. BLICOKOMOJICKy.]'IHpHLIe COCANHCHUA

2.1

ChopmupoBaHHOCTh yMEHUN NPUBOAWTH TPUBHAIBHBIE Ha3BaHUS
OTJIETIbHBIX OPTraHUYECKHX BEIIECTB (ITHIJICH, MPOIWICH, alleTHJICH,
ATWICHIJINKOJb, TIHIECPUH, (PEHON, (OpMaIBICTHI, AaleTaIbIACTH],
MypaBbUHAs KHUCJIOTa, YKCyCHas KHUCIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBasl KHUCJIOTa, TJIIOK03a, (PyKTO3a, Kpaxmal, IeIIIri03a,

TJIALKH)

2.2

ChopMupoBaHHOCTh yYMEHMH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(dbu3uvYecKne W XUMUYECKHE CBOWCTBA THUIHYHBIX TPE/ICTABUTENIEH
pPa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, JTaH, JTHUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, ITAHOJ, STUJICHIJIHNKOIb, TJIMIEPHH, (EHON, aleTaabAeTus,
MypaBbHMHAs M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMaj, IeUIIJI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

ChopMHUPOBAHHOCTh YMEHUS WILTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXKIY  TUIHYHBIMU  MPEACTABUTEIISIMU  Pa3JIMYHBIX  KJIACCOB
OPraHMYEeCKUX BEUIECTB YPABHEHUSMU COOTBETCTBYIOIINX XUMHUYECKUX

PEaKIMii ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT

2.4

CdopmupoBaHHOCTH yYMEHUS XapaKTepU30BaTh HUCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPhs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepaboTKU U MPaKTHYECKOe MPUMEHEHHE MPOTyKTOB MepepadoTKU

XUMHSA U KU3Hb. PacuéThl

3.1

ChopMHUpPOBAaHHOCTH YMEHHI BIIAJIETh CHCTEMOM 3HAHUI 00 OCHOBHBIX

MCTOAax HAYYHOI'O IMO3HAaHHs, UCIIOJIB3YEMBIX B XUMUHN IIPU U3YYCHHUU




BEIIECTB W XHMMHYECKUX sBICHUN (HAOIOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCII0JIb30BaTh CUCTEMHBIE
XUMUYECKHE 3HAaHUS i1 NPUHATHS PElIEHUH B KOHKPETHBIX

KU3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCT, yMEHHM COONIOaTh TpaBUia IOJB30BaHUS
XUMHUYECKON TMocynoil u 1abopaTOpHBIM 00OpYIOBaHHMEM, a TaKXKe
npaBujia oOpalieHus: ¢ BEHIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSIMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

33

CdopmupoBaHHOCT YMEHUI TUIAHUPOBATH U BBIMOJHATH XUMHUUYECKUN
OKCIICPUMCHT (HpeBpameHm{ OpraHN4Y€CKUX BCIICCTB IPpHU HAIrPpECBaHUU,
MOJTy4eHHEe STHIICHA M U3y4YEeHUE ero CBOMCTB, KAYECTBEHHBIC PEaKIHN
OpPraHMYEeCKUX BEUIECTB, JICHATypauus OENKOB NpU HarpeBaHMHU,
IBCTHLIC PCAKIMU 6CJIKOB) B COOTBCTCTBHMU C IIpaBUJIaMHU TCXHHUKHU
0€30MacHOCTH TpU OOpaIleHUHM C BEIIECTBAMU U JIAOOPaTOPHBIM
000pyIOBaHUEM; IPEACTaBIISATH pE3yJIBTaThI XHUMHUYECKOTO
9KCIIEpUMEHTa B (OpME 3almiCH YpPaBHEHUH COOTBETCTBYIOIIMX

peaknuii 1 GopMyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

34

CpopMUpOBaHHOCTH YMEHUN MPOBOJAUTH BHIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA M
MPOJYKTa PEaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOITMUECTBY OJHOTO

N3 UCXOJHBIX BCHICCTB UJIHU ITPOAYKTOB peaKL{I/II/I)

3.5

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ KPpUTHYCCKHU AHAJIIU3UPOBATH
XUMHYCCKYTO I/IH(I)OpMaI_II/IIO, MoJIy4a€Myr0 H3 pa3HbIX HCTOYHHUKOB

(cpeactBa MaccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMupoBaHHOCTb yYMEHUH COOJIOAATH MpaBHJa SKOJIOTHYECKH
1enecoo0pa3Horo MOBeNEHUss B OBITY U TPYJIOBOM JA€ATEIHLHOCTU B
LEIAX COXPAHEHMSI CBOETO 3J0pPOBbS W OKPYXKAIOLIEH NPUPOIHOU
Cpelpl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS Ha XUBBIE OPraHU3MBbI
OINpEAENEHHBIX OPraHNYECKUX BELIECTB, TOHMMAsl CMBICI IOKa3aTels
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAllMW), TIOSICHATH Ha
npuMepax crnocoObl YMEHBIIEHHUS U TMPEIOTBPALEHUS UX BPEIHOrO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

11 KJIACC

Kon
NpoBepsieMoOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro 001ero 00pa3oBaHus




TeopeTnyeckre OCHOBbI XUMUU

1.1

Brnagenue cucreMod XMMUYECKMX 3HAaHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOUINE  IMOHATUSA  (XMMHYECKUMH  3JIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0UYKa aTOMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIIN aTOMOB,
HOH, MOJIEKYJIa, BaJCHTHOCTb, DJIEKTPOOTPHULIATEIIBHOCTD, CTEIECHb
OKHUCJICHUS, XUMHYECKas CBSA3b, MOJIb, MOJIIpPHAs Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYECKasl pelETKa, TUIBl XUMHUYECKUX peakLui
(OKUCIIUTENbHO-BOCCTAHOBUTENIBHBIE, 9K30- U JHIAOTEPMHUYECKHE,
peakLuy MOHHOrO OOMEHa), PacTBOP, AJIEKTPOJMTHI, HEIIEKTPOJIUTHI,
JNIEKTPOIUTUYECKAd  JUCCOLMALUSA, OKHUCIHWTENb, BOCCTAaHOBHTEID,
CKOpPOCTh XMMHYECKOM pPEaKlUU, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHbI (TE€OpHs 3JIEKTPOIUTHUYECKON auccorumanuu, llepuonnueckuii
3akoH JI.M. MeHeneeBa, 3aKOH COXpPaHEHUsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHHU, (PAKTOJIOTMUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, IIOJYyYEHMH U O€30IIaCHOM HCIOJIb30BaHUM BaKHEUIINX
HEOPraHWYeCKUX BEIIECTB B OBITY M MNPaKTUYECKOM JeATeIbHOCTU

YCJI0BCKA

1.2

ChopMUpOBaHHOCTb YMEHUH BBIABIATH XapaKTepHbIE MPHU3HAKH U
B3aMMOCBS3b M3YyYEHHBIX IOHATHI, IPUMEHATH COOTBETCTBYIOLIME
MOHATHSL TPU ONHCAHUM CTPOEHUS U CBOMCTB HEOPraHHMYECKHUX
BEIIECTB M MX IPEBpAIlEHUI; BBISBIATh B3aMMOCBI3b XUMHUECKUX
3HaHUH C MOHATUSAMU u MPECTaBICHUSIMU JIpyrux

€CTCCTBCHHOHAYYHBIX NPCAMETOB

1.3

BnageHne OCHOBHBIMH METOJAaMM HAay4YHOTO ITO3HAHUS BELIECTB U
XUMHYECKUX sABJIEHUN (HaOmoeHue, W3MEpeHue, SKCIEPUMEHT,

MOJICITUPOBAHNE)

1.4

CdopMupoBaHHOCTh YMEHMH ONPEIENATh BaJEHTHOCTh M CTENEHb
OKHCJICHUS XHMHMYECKMX DJIEMEHTOB B COEIUHEHHUAX pa3InYHOTO
cocTaBa, BMJl XHMHUYECKOW  CBSI3M  (KOBaJE€HTHAs,  HMOHHaf,
MeTaJuln4yecKas, BOJOPOJHAs) B COCTUHEHUSAX, TUIl KPUCTAIITMYECKON
PEeMIETKH KOHKPETHOTO BeIllecTBa (aTOMHas, MOJIEKYJIsIpHasi, HOHHas,

MeTaJUTHYeCKas)

1.5

CdopmMupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpelbl B BOJHBIX

pacTBOpax HEOPraHUIECKUX COCITMHEHUN

1.6

ChopMUPOBaHHOCTh ~ YMEHHS  KIACCH(PHUIMPOBATh  XUMHYECKHE
peaKkuu Mo pa3IuYHbIM MPHU3HAKAM (YHCIy M COCTaBY pPearupyronmx
BEIIECTB, TemIOBOoMY J(h(}eKTy peakiuu, HW3MEHEHHUIO0 CTereHel

OKHUCJIGHHS  D3JIEMEHTOB,  OOpaTUMOCTH  peakUuu,  y4acTHIO




KaTaJm3aTopa)

1.7

ChopMUpOBaHHOCTb ~YMEHMH  COCTaBIATh YPABHEHUS  peakLui
pPa3JIMYHBIX THUIIOB, IIOJHBIE M COKpalICHHBIE YpPaBHEHUS pPEaKUUN
HMOHHOI'0 OOMEHA, YUUThIBAsl yCIOBUS, IPU KOTOPBIX 3TU PEAKLUU UAYT

IO KOHIIa

1.8

CdopmupoBaHHOCTh YMEHUI MPOBOJIUTH PEAKIIMH, MOATBEPIKIAIOIINE
KaueCTBEHHBIM COCTAaB  PA3JMYHBIX HEOPraHWYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOUIME B BOJHBIX

pacTBOpax HEOPraHUUECKUX BEILECTB

1.9

CdopmupoBaHHOCTh YMEHHI PACKpBIBATH CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakiuit MOCPEJICTBOM COCTaBJICHUS

AJEKTPOHHOIO OajlaHca 3TUX peakLuit

1.10

CpopMHUpPOBAaHHOCT, yMEHHUH OOBSACHATh 3aBUCHUMOCTb CKOPOCTH

XUMHUYECKOHN peaklny OT Pa3iNdHbIX (PaKTOPOB

1.11

CpopMUpPOBAaHHOCT, YMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XMMHYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JEHCTBUS

(mpunnun Jle Hlatense)

O6u1a51 H HCOPraHUYCCKasA XUMHA

2.1

CdopmupoBaHHOCTh yYMEHUN pacKpbiBaTh cMbICT [lepuonnyeckoro
3aKOHa JI.. Menneneesa u JIIEMOHCTPUPOBATH ero

CHUCTEMATHU3UPYIOIIYI0, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO

byHKIIIT

2.2

CpopMHUpPOBaHHOCTh YMEHUN XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB 1—4 mnepuonoB Ilepuoauueckoit
cucteMbl xumuyeckux osnemeHtoB JI.M. MenneneeBa, ucnonb3ys
MOHATHSL «S-, p-, d-dJEKTPOHHBIE OpOUTAIN», «IHEPreTUUYECKUE
YPOBHMNY, 00BIACHITH 3aKOHOMCPHOCTHU N3MCHCHUA CBOICTB
XUMUYECKHUX AJIEMEHTOB M MX COEAMHEHUH MO MepuojaM U rpynmnam

[Iepuoanueckoit cucremsl xumMuueckux 3ueMeHToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEIECTB PA3TUYHBIX KIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE  TEHETHYCCKOM  CBS3M  MEXKAY
HEOPTaHWYECKUMH  BEIIECTBAMH €  TOMOIIBIO  YpaBHCHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKL[I/Iﬁ
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ChopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIUBaTh  IMPUHAAJIEKHOCTh
HEOPraHUYECKHX BEHIECTB MO HMX COCTAaBY K ONpPEAENEHHOMY KIaccy

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




OKCH/IbI, OCHOBaHUSI, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

2.5

ChopMupoBaHHOCTb YMEHUH MCII0JIB30BaTh XMMUYECKYI) CHUMBOJIUKY
Ui CcOCTaBleHHS (OpPMYJIT BEIIECTB M YPaBHEHHUH XUMHUYECKHX
peakuuii, cuctemarnueckyro HomeHkinarypy (IUPAC) u TpuBuaiibHble
Ha3BaHUSl OTHEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMHaK, raméHas W3BECTb, HeraliéHas U3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CdopMHUpPOBAaHHOCT, YMEHHH XapaKTepHu30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE  TCHETHYCCKOW  CBS3M  MEXKIY
HEOPraHWYECKUMHU  BEIIECTBAMH €  TOMOIIBKO  ypaBHCHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.7

CdopmupoBaHHOCTh YMEHHI MJIAHUPOBATH U BBIIOIHATH XUMUYECKUIN
SKCIIEPUMEHT (pa3lioKeHHEe TNEepOKCHAa BOAOPOJAa B MPUCYTCTBUU
KaTaJIn3aToOpa, ONpPEAEICHUE CpeAbl PaCTBOPOB BELIECTB € ITOMOIIBIO
YHHUBEPCATbHOIO WHAMKATOPA, BIMSHUE pPa3IMYHBIX (PAKTOPOB Ha
CKOpPOCTh ~XMMMYECKOH peaklMH, peaklud HOHHOTO oOMeHa,
KaueCTBEHHbIE peaKuu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH AaMMOHMS, PELICHHWE SKCIEPUMEHTAIBHBIX 3a1ad II0 TeMaM
«Metamibl» u «HemeTamiby) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0€30IacCHOCTH MNpH OOpaIleHUH C BeIIeCTBAaMH M JIaOOPaTOPHBIM
00opyioBaHuEM; MIPEACTaBIATh pe3ynbTaThI XUMHYECKOTO
JKCIIEpUMEHTa B (OopMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX

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

2.8

CpopMHUpOBAaHHOCT, YMEHUN COOJIOJATh TMpaBHJIa TOJB30BaAHUS
XUMHYECKON TOCynoil M 1mabopaTopHBIM OOOpYyIOBaHHEM, a TaKkKe
MpaBmiia 0OpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

2.9

ChopMupOBaHHOCTH ~ YMEHMH  XapakTepu3OBaThb  XHUMHYECKHE
IIPOLIECCHI, JIEKAIINE B OCHOBE IPOMBIIIJIEHHOTO MOIY4YE€HUSI CEpHOU
KHCIIOTBI, aMMHaKa, a Takke c(pOpMHUPOBAHHOCTH IMpEACTaBICHUI 00
Oo0ImMX HAyyHBIX MPUHLIUIAX M  OKOJOTHYECKUX Mpobdiemax

XUMHYCCKOI'O IMMPOU3BOJACTBA

XUMHUS U KU3HL. PacuéTrl

3.1

ChopMHUpPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABJISIFOIICH
€CTECTBEHHOHAy4YHOU KapTHHBI MHpA, pOJM XHMHM B II03HAHUHU

SBJIEHUN TPUPOIBI, B (DOPMHUPOBAHUM MBIIUIEHUS U KYJIbTYpPbI




JUYHOCTH, €€ (YHKIMOHAJIBLHOM T'PAaMOTHOCTH, HEOOXOIUMOMN IS
pelIeHUsT TPAKTHYECKUX 3alad U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIECHUS K CBOEMY 3/I0POBBIO U MIPUPOJHON cpesie

3.2

CdopmupoBaHHOCTH yYMEHUHI KPUTHYECKH aHAJIM3UPOBATh
XUMHAYECKYI0 HH(OpMaIMio, MOJYy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUH, ceTb IHTEpHET U Ipyrue)
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ChopmupoBaHHOCTh yMEHHMM COOMIOATh MPaBUIA DKOJIOTUYECKU
1eJIecO00pa3HOro MOBEACHUS B OBITY M TPYIOBOM JAEATEIBHOCTH B
LEesIX COXPAaHEHHUs CBOETO 3/I0POBbS M OKPYXKAIOUIEH MPUPOAHON

cpebl

34

Oco3HaBaThb ONACHOCTb  BO3JEHCTBUS HA JKUBBIE OPraHU3MBI
OIpeACIEHHBIX BELECTB, TOHMMasl cMblca nokasarens 11K, noscHaTs
Ha IpuMepax crocoObl YMEHBIIEHUS U NMPEAOTBpAILEHUsI UX BPEIHOIO

BO3JIcHCTBUS Ha OpraHu3M 4YCJIOBCKaA

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYUCIICHUS c
WCIOJIb30BAaHUEM TMOHSTHUS «MaccoBas JIOJi1 BEIIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOIIEHHH Ta30B MPH XUMHUYECKUX PEAKIUAX, MAacChl
BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wih 00BbEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
TEIIoBOTo 3 (dexTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

Teopernueckrne OCHOBbI OPraHU4YECKON XUMHUU

1.1

[Ipenmer opraHnyecKkOM XHWMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOCHUsSI OpPraHUYECKUX

coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrtpykrypHable (OpMysibl OpraHMYecKHX BemiecTB. ['oMonorus, wuszoMmepus.
XuMudeckasi CBA3b B OPTaHUYECKUX COCIUHEHHSIX — OJMHApPHBIE M KpaTHbIC

cs3u. [Ipencrasienne o kiaccuGuKauy OPraHuIeCKIX BEIICCTB

1.3

HOMGHKHaTypa OpPraHu4YCCKUux COGI[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘leCKaH) W TPUBUAJIbHBIC

Ha3BaHUS BaKHEUIITNX HpCIICTElBHTGJIGfI KJIaCCOB OPraHM4CCKUX BCIICCTB

VYri1eBo10pOBI

2.1

AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTUYECKHUN psll. MeTaH U 3TaH — IpoCTenIIne
MPE/ICTaBUTENIN aJIKaHOB: (U3MUECKHMEe M XUMHUYECKHE CBOWMCTBA (peakuuu

3aMCIICHUA U rOpeHI/IH), HaXOXKIACHUC B TPHUPOAC, IMOJTYYCHUC U IPUMCHCHHUC
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AJIKEHBI: COCTaB U CTPOECHME, TOMOJIOTMUECKUH psf. DTWIEH M NpPONWIEH —
IpOCTEHIINE NPEACTAaBUTEIN AIKEHOB: (U3MUECKHE U XUMHUYECKHE CBOMCTBa
(peakuu THIPUPOBAHUS, TaJlOTEHUPOBAHUSA, THUApATALUU, OKHUCIEHHUS U

HOJ'II/IMepl/ISaHI/II/I), IMOJIY4YCHHEC U IPUMCHCHUEC

2.3

Ankanuensl: Oyraguen-1,3 u MetunOyranueH-1,3: cTpoeHue, BaxHeWIIHe
XUMHUYECKHEe CBOMCTBA (peakuus noiaumepusanuu). [lonydeHne cHHTETHUECKOTO

KaydyKa U pe3UHbI
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AJIKMHEL: COCTaB M 0COOEHHOCTH CTPOCHUA, TOMOJIOTHYECKHI pAan. AHeTI/IJ'IeH —
HpOCTCI‘/’II_HI/II\/'I MMpEACTaBUTCIIb AJIKMHOB: COCTAaB, CTPOCHHC, (I)I/I3I/I‘-IGCKI/IC n
XHUMHYECKHUE CBOMCTBA (pCaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUS, THUAPATALIUH,

TOpPEeHMsI ), TOJyYEeHUE U IPUMEHEHHE

2.5

Apenbl. beHzon: cocraB, cTpoeHHe, (U3MYECKHME U XHUMHYECKHE CBOMCTBA
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUS), IOIy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpoeHHE, (u3Myeckue W XHUMHYECKHE CBOWCTBa  (peakuuu
raJIOTeHUPOBAHUS M HUTPOBAHMA), TMOJyYE€HHE WU THpUMEHeHHe. TOKCHYHOCTDH
apeHoOB. ['eHeTHueckas CBA3b MEXIY YIJICBOJAOPOJAMHM, MPUHAIISKAIIUMHU K

Pa3IMYHBIM Ki1acCcaM




2.6

[TpupoaHbIe HCTOYHUKH YTIEBOA0POA0B. IIpupoanblii ra3 u nomyTHbIe HeQTAHBIC
ra3el. Hedtp u €€ mpoucxoxaenue. CrocoObl mepepadoTKu HEPTH: MEPETOHKA,
KPEKUHI (TepMHUYECKUH, KaTtanuTtudeckuil), nuposns. ITpoaykTsl nepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITYy. KameHHbIH yroiap u

MPOAYKTHI €ro nepepaboTKu

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHn4€CKUeC COCANHCHUA

3.1

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3UUECKHE
U XUMHYECKHE  CBOWCTBa  (peakuuu  C aKTUBHBEIMH  MeETaJlIaMH,
raJIOTeHOBOJIOPOJIaMU, TOpPEHHE), TMPUMEHEHHE. BoJOpOIHbBIE CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. JleificTBME MeTaHOJIa U 3TaHOJa Ha OPraHU3M 4YEJIOBEKa.
MHOroaroMHbIe CIIUPTHI. DTUIICHTIIMKOJIb U TJIMIICPUH: CTPOCHHE, (PU3UYECKUE H
XUMUYECKUE CBOWCTBA (B3aUMOJEHCTBUE CO  IICJIOYHBIMU  METaJJIaMH,
KaueCTBEHHAsi peakIusi Ha MHOTOATOMHBIE CIHPTHI). JleiicTBME HA OpraHusm

YCJIOBCKA. HpI/IMeHeHI/IC TJIMOCPHUHA U OTHJICHIJIMKOJIA

3.2

deHou: CTPOCHUC  MOJICKYIIbI, (1)H3H‘I€CKI/I6 M XUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue peHona
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AJ'ILI[GFI/II[BI N KCTOHBI. q)opManbz[erI/m, aneTajabACruj: CTpOCHHUC, (1)I/I3I/ILIGCKI/IG u
XUMHYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHUA W BOCCTAHOBJICHUSA, KAaYCCTBCHHBIC

peaxkiuun), nojy4eHue u NpuMeHeHne
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O/HOOCHOBHBIE TpefebHbIe KapOOHOBBIE KHUCIOTH. MypaBbHHAs U YKCYCHas
KHCIIOTBI: CTPOEHHE, (PU3HUECKHe U XMMHUECKHUE CBOMCTBA (CBOMCTBA, OOIIME JIs
Kjlacca KHUCJIOT, peakius »TepuuKalnuu), TMOJydyeHHE U IpPUMEHEHHeE.
CreapuHOBasi U OJICMHOBAs KHUCJIOTHI KaK MPEJICTABUTEIN BBICHIMX KapOOHOBBIX

KHCIO0T. MblIa Kak COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIefiCTBHE

3.5

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXHBIX
s¢upoB. Kupsl. ['maponus xupos. [lpumenenue xupoB. buonmoruueckas posb

KUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(uKanus yriaeBoaoB (MOHO-, AW- U MOJHCAXapHJIb).
I'moko3a — mpocredmmii MOHOcCaxapua: OCOOCHHOCTH CTPOEHHSI MOJIEKYIIbI,
¢du3nyeckre 1 XUMHUYECKUE CBOICTBA (B3aumozaencTBue ¢ ruapokcuaom meau(1l),
OKHCJICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHue,
Opo’KeHHE TIIOKO3bl), HAaXOXKJEHHE B MPUPOJE, MpPUMEHEHHEe, OHOJIoruuecKas
ponb. dotocunTe3. PpyKTO3a KaK U30MEP IIIOKO3bl. KpaxMai u memnono3a Kak
pUpoaHble noiaumepbl. CTpoeHHE Kpaxmana M Lemnoio3bl. dusuueckue u

XMMHUYECKHE CBOICTBA Kpaxmaia (THAPOIN3, KaUeCTBEHHAs PEAKILMs C HO/I0M)

A3oTcoaepikallie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHCIIOTBI Kak aM(OTEpHbIe OpraHuvecKkue coeauHeHus. Pu3nuecKkue u




XUMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buonormyeckoe

3Ha4YCHHUE aMUHOKUCIOT. IlenTumnl

4.2

benku kak INpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OeNKoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THAPOJIN3, A€HaTypalusd, KaHCCTBCHHBIC PEAKIIMU Ha Oenku

BBICOKOMOJICKYJ'IHPHBIG COCOAUHECHUA

5.1

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEPU3ALINH, CPEIHSSI MOJIEKYIIpHAs
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCAUHEHHH —

noJMmMepur3alAa U NOJUKOHACHCAI A

5.2

OKCllepUMEHTAJIbHBIE METOJbl M3yYEHHUS BELIECTB MW HUX IPEBpPALICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U PE3UHbI

11 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COAEPKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

XUMHUYECKUH d7IeMeHT. ATOM. SIapo aToma, W30TOMBI. DJIEKTPOHHAS 00OJOUKa.
DHEpPreTUYEeCKue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOHUTAIH, S-, pP-, d-DJIIEMEHTHI.
OcoOeHHOCTH pacmpeeNieHns dJIEKTPOHOB M0 OpOUTANSIM B aTOMaxX 3JIEMEHTOB

TNEPBLIX LIeTHpéX MepruoaoB. QHCKTpOHHaﬂ KOH(I)I/IpraI_[I/IH aTOMOB

1.2

[Tepuonnueckuii 3akoH u Ilepuoanyeckas cucrema xuMuueckux aneMmeHTos J1.1.
MenpeneeBa. Cps3p mnepuonnyeckoro 3akoHa U llepuonnueckoil cucCTeMbl
xuMudeckux aeMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CIOXKHBIX BEIIECTB IO TpyINNaM W IMepHoJaM.

3HaueHue NepruoINYeCcKOro 3aKoHa B pa3BUTUU HAYKH

1.3

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHAbBl XUMHUYECKOW  CBSI3U
(koBajieHTHAsT HEMOJISIpHAsT W TOJSpHas, HWOHHAs, MeTautndeckas). oHbI:
KaTHOHBI U aHWUOHBI. MeXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BanenTtHocTh. DnekTpooTpuaTeabHOCTh. CTENEHb OKUCIICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH ITOCTOSTHCTBA
COCTaBa BELIECTBA. THIMBI KPUCTAINYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMICTBa

BEUIECTB OT TUNA KpucTammmyeckod pemérku. [loHsTHe o AMCHEpCHBIX




cucremax. McTuHHEBIE U KOJUIOUJHBIC paCTBOPHI. MaccoBas J0JI BCIICCTBA B

pacTBope

1.6

Knaccudukanus Heoprannyeckux coenneHnit. HomeHnknarypa HeopraHmueckux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kimaccudukanms ~— XMMHUYECKHX — peakiuid B
HEOPraHUYECKON U OPraHUYECKOM XMMMH. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHUA U IIPCBpaAlICHUA SOHCPIUU IIPHU XUMHYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

O6paTI/IMI>Ie pe€aKuuu. XHUMHYECKOE PaBHOBCCHUC. (DaKTOpLI, BIIMAOIIHUEC Ha

COCTOsSIHUE XUMUUecKoro paBHoBecus. [Ipunmun Jle [llarense

1.10

9HeKT’p0J’II/ITI/I‘IeCKa${ Jucconuanms. CunpHple U ciiabOble QJICKTPOJIUTEIL. Cpezla
BOIHBIX paCTBOPOB BCHICCTB: KUCJIasd, HeﬁTpa.]'IBHaﬂ, menoyHas. Peakuyy HOHHOTO

oOMeHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcakuuu

Heoprannueckas xumus

2.1

Hemeramnsbl. [Tonoxxenue HemeramuioB B [lepuoanueckoil cucreMe XMMHYECKHX
anemenToB JI.M. MenzeneeBa 1 0COOEHHOCTU CTpPOEHUs aTOMOB. Puznyeckue

CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (HA IIpUMEpPE KUCIOPOa, CEpBI,

docdopa u yrnepoaa)

2.2

XUMUYECKHE CBOMCTBA BAKHEHIINX HEMETAIJIOB (TaJIOTeHOB, CEphbl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COEAMHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPIKAIIUX  KHUCJIOT, BOJOPOJHBIX coeauHeHuit). [lpumenenue

BOXKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

Meramnbl. Ilonoxenne wmeramwioB B Ilepuogudeckod cucTeEME XUMHYECKHUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000I0UYEK
aToMoB MeTtasuioB. OOmue usndeckne cBoiicTBa MeTayioB. CIlaBbl METaJIOB.

3J'ICKTpOXI/IMI/I‘-ICCKI/II71 pAax HaHpH)KCHI/Iﬁ MCTAJIJIOB

2.4

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAJJIOB (HATpUM, Kanuil, Kaablu,
MarHuii, aTIOMUHHHA, ITUHK, XpPOM, JKeJe30, MeIb) U HX coequHeHuil. Oouue

CHOCOObI MOJTy4YeHHs] MeTaLIoB. [I[pruMeHeHne MeTauioB B ObITY U TEXHUKE

2.5

I'eneTnueckas CBI3b HCOPTraHNYCCKUX BCUICCTB, NIPHUHAMICKAINIUX K PA3TTUNYHBIM

KJj1accaM

XUMUS U )KA3HDb

3.1

Ponp xumMum B oOecCmedeHWH HSKOJOTHUYECKOW, SHEPTeTHYECKOW W THIIECBOU
0€30MacCHOCTH, Pa3BUTUU METUIIMHBI. [IOHATHE O HAay4YHBIX METOJAaX IMO3HAHUS

BCIICCTB U XUMUYCCKHUX peaKI_II/Iﬁ




[IpencraBnenus o0 OOIIMX HAYYHBIX MPHUHIUIAX MPOMBIIUIEHHOTO MOTYYEHUS

BOXHEHIIMX BelIEeCTB. UenoBEK B MHUpPE BEUIECTB MU MATEPHAJIOB: BAXKHEUIIHNE

32 CTPOUTEbHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKIIO,
KepaMHKa, MaTepuaibl JUIS DJICKTPOHUKH, HaHOMAaTEpHalbl, OpPraHUYecKue M
MUHEpaJIbHbIE yI00pEeHUs
XuMHsT W 370pOBbE UEIIOBEKA: IpaBHia MCIIOIb30BAHUS JIEKAPCTBEHHBIX

33 IIpernaparos, IpaBuia 0€30M1aCHOTO UCIIOJIb30BAHUS NIPENApaTOB OBITOBOI XMMUU

B IIOBCEHEBHOU KU3HU




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

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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