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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cpenHero ooOiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBbl CpeaHero ooOmiero obOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacmopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
ydeOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YPOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpasoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
30POBbI0 M TPUPOAHONW cpene. Peanusyercss xumMuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHETO 00IIero oOpa3oBaHUsI CPEACTBAMU Yy4EOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme 1O XMMHUU C Y4E€TOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOmmMX 1eaed W MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IMBMJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMuUpyeTcs B XMMHUU HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSIZH MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIENCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU KaXI0oro ujeHa oOmectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBB.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHLUUIIAMUA CPEJHEr0 OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOUEHHA B JKU3Hb COLUYMA, MPOAOJDKEHUS
o0pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHHsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro Marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUH Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
OpeJCcTaBlIeHUd O cTpoeHuHu BemecTB. CBeleHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEACTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHS B mpeamere «XuUMHUS» 0a30BOro YypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00ydYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTHUYECKUX MO3MUIIMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHSIOMEH U MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU H
3aKOHOMEpPHOCTSIX TMpOTeKaHusi JomoyiHgercs B kypcax 10 u 11 xmaccoB
AJIIEMEHTaMHU COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATENHLHON W MPAKTUYECKOU
NESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUA K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICTUBATh WH(GOPMALUIO U
NPUMEHATh €€ JUIsl TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaJIbHbBIX U
HKCIEPUMEHTAIbHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHUe y OOy4YarOMIMXCd MHPOBO33PEHUYECKONW OCHOBBI JJIi MOHUMAaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SBJICHUHA IIyTEM >SKCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYMII MEXKIYy HOBbIMH (DaKTaMHM M  TEOPETUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEUIEHUU 3KOJOTHMYECKUX Npoldiiem, a
Tak)ke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOy4Jarommxcs MNPHUHATHIE MNPOrpaMMON IO XUMHUU MOAXOAbl K OIpPEAeSICHUIO
COJEp)KaHUSI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JAEHCTBHH, HUMeEIOMMX 0a30Bo€ 3HAUCHHE IS
pa3’MyYHBIX BHJIOB JESATENIBHOCTH: peUIeHHs NpoOsieM, MOHCKa, aHalu3a Hu
00paboTku MHpOpMALK, HEOOXOIUMBIX JIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TAK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IIPH OMPE/IEeIICHUN
COJIEpKATEeJIbHOM XapaKTEePUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBieHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO NpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



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

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIE MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHUE C UCTOpHEH
UX Pa3BUTHUA U CTAaHOBJICHHSI,

e (opMHpOBaHME U pa3BUTUE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEUIECTB M XUMHYECKHX pEakUuid, HEOOXOJUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUH,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiay ¢ atum, conepkaTelbHasi XapaKTepUCTUKaA LeJIel U 3a/1ay U3yYeHUS
IpeaIMeTa B IPOrpamMMe M0 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpEernojaBaHUM XUMUM B OOJbllIed CTEHNeHH OTAAETCS  MPEeArnovTEeHUe
MPAKTUYECKOH KOMIIOHEHTE COJEp)KaHud OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHU3aliy, BJIAJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW I'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTUBHOTO INOJIYYEHHS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKUX 3a/1a4.

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

ajanrtanusi 00y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAIOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHe Yy OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), HMMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UIsl Pa3IMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHMs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUsl OmbITa JESTEIbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTraHM3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKHUX
CHOCOOHOCTEH 00YJaroMIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMHU MOTPEOHOCTSIMHU, UCIIOIH30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCSI ACCOIMMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BaXHOW POJM B PEIICHUH TJIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO TPUPOJIOTIONE30BAHUS, TIOTIOTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEpexHOro
OTHOUIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHSTHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSMH.

B yueOHOM 1IaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero obuiero oopazoBaHusi, coctabisieT 68 vaco: B 10 kiacce — 34 yaca (1
gac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omoinorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccU(puKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpPUMEHTAIBHBIE METObl M3YyYEHMsI BEIIECTB W HX IPEBpAIICHUIL:
O3HAKOMJIEHUE C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IpU HarpeBaHuu (TJ1aBJIeHUE, 0OOYTJIMBaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MeraH u 3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUI psii. DTUIIEH U MPONUIIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBa
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), [TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMK THAPUPOBAHUS, rajJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), MIOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmas,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NOAYYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIIICHHOCTH U B ObITy. KameHHbIit
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJIbl W3Y4YEHHUS BEIIEeCTB W HUX MpeBpaIleHUl:
O3HAKOMJIEHHME C oOOpaslamMu IlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroip», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK MTPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUud C aKTUBHBIMH MeETaJlJIaMH,
rajJjlor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIALEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHu3M yenoBeka. [[pumeHenune rauueprHa U 3TUIIEHTJIMKOJIA.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHN, ALETAIBACIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH ), IOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpOeHHEe, (prU3HuecKue U XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘uaponus
coxHBIX 2hupoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCHUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3WYECKUEe U XHMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIEC, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u 1emnnrono3a kak npupoanbsie monuMepsl. CTpoeHHe Kpaxmana U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
poBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKuUCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJIYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB MM IPOAYKTOB PEAKIIHH).

A3oTconepKale OpraHn4ecKiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk am(pOTEepHbIE OpraHuyYeckue coeauHeHus. duznueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TimiuHa). buonornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbr.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPUYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

OKCnepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB W HUX MPEBpAIICHUI:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUM, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIUHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3alUU, CPEAHSIS MOJICKYJIIpHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHSL.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanuyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CUCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYUYHbIEC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNoTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaims, MepruoJuIHOCTh, HAaOIIOICHNUE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUMHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMaeMbI€, TOILIMBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHUE MpernapaThl, MaTepruaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHil 3naeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH paclpe/esieHus AJIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [lepnoamyeckoil cuCTeMbl
xuMuueckux asnemMeHtoB J[. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIINaM H TEpUOJaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHAbl XWMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsl, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPHUIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJISpPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10J1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHUM. Howmenknarypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKOM XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuMHYEeCKOoe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U cliadbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MPEBpaIICHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB [, .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEEICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pEaKkiUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKON paboThl «BausHue pa3inyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum.

Pacuérnbie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHSATHUS «MACCOBAas
JTOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpuMepe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHoOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEAUHECHU M.



Merannel. Ilonoxenne meramnos B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI PSJI HAMIPSYKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUs BEIIECTB W MX IPEBPAILCHUIA:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATILHBIX 3a7ad, HAOJIOJEHWE W OIHMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBHE TUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0YeH, KaYeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétpl Maccel BellecTBa WM 00bEMA ra3oB MO WU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUH, €CIU OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM 3KOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JEKTPOHUKH, HAaHOMAaTepHUalbl, OPraHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: MpaBUJia MCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3e€d TpW  HM3yYeHUH OOmed u
HEOpraHU4ecKorM XxuMuM B 11 Kilacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUM, TakK W TIOHSATUN, SBIISFOLIUXCS
CUCTEMHBIMU JIJI OTAECIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIC TMOHSTHUS: HAy4YHBIN (DAaKT, TUIMIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCU(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC TIOPOJBI, MOJIE3HBIE UCKOMAEMbIC, TOTLIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHMS
OOy4YarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIOCOOHOCTh OOY4YalolUXCS PYKOBOACTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTra «XHUMHsS» JOCTUTalOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWIAMU  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
00y4Yaromuxcs 1Mo peaan3aiy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAJIBHBIX HOPMax M TNpaBUaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAEATENBHOCTH MPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUUYECKOTO
MIPUMEHEHUSI XHUMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAYKH €CTh PE3YJbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJIYYEHUH U TMOCICIYIOLIEM
aHanu3e UH(POpPMAIMU O MEPEOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYNKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (DU3UUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JAPYrHMX BHJAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIbHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKUIEH
IPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAIBHOM
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
dbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOIBLI U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KyJIbTYpHI, PEIICHUU TI00aTBHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPyJda W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHMUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHUS SBJICHUH OKPYXKAIOIIEro MUpPa U
MPOUCXOAAIINX B HEM W3MEHEHUH, YMEHHUS JIelaTh 000CHOBAHHBIC 3aKTIOUCHUS HA
OCHOBE HAydYHBIX (AKTOB W UMEIONIMXCA JAHHBIX C IEJbI0  ITOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHBIH (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICI0OBaHKE, HAOI0ICHUE, U3MEPECHUE, SKCIIEPUMEHT U JAPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JeicTBUSL:

CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LENH JEITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BBIOMPATh OCHOBAaHUA M KPUTEPHUHM [Js KIacCU(PUKALUKU BEIIECTB U
XUMUYECKUX PEaKInii;

yCTaHaBJIMBATh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyecKas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIIECTB M XUMHUYECKHX
pEeaKLHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IIOCTABJICHHbBIE
U CaMOCTOSITEIBHO C(OPMYJIMpPOBAaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pElIeHUs] MNPaKTUYECKUX 3aJay, NPUMEHEHHUIO pPa3JInYHbIX
METO/IOB [TO3HAHHS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
NOMyJIsipHas JUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(POPMALMIO PA3IUYHBIX BUAOB U (POpM
MPEJCTaBIICHHUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



(GbopMynTupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBINOJHEHHS yYeOHBIX 3a7ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIMeil: NPUMEHSATh MEXIpeAMeTHbIe ((dusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUAJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPHU BBIOJIHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIIUN B
X07ie 00CyX/1eHHUs 1 0OMEHAa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh TNpejiaraéMblid ajroput™ ACHCTBUN Npu
BBITIOJIHEHUM YYEOHBIX U HCCJIENIO0BATENbLCKUX 3aja4, BBIOMpaTh HamboJee
b (dEeKTUBHBIN CMOCO0 HMX pemieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
¥ CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMHM MBIIUIEHUA H  KYJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIMMOM JJIsl pEIeHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIIME TOHATHS (XMUMHYECKHI DJIEMEHT, aTOM, 3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEpOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30oMepus, U30Mepbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTJI€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIIOJIb30BAHUM BAXXHEHIIUX OPraHMYECKUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COEANHEHUI;

C(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEakKLui,
M3rOTaBIMBATh MOJENIM MOJIEKYJ OpPraHMYEeCKUX BEUIECTB JUISl MJUTFOCTPALMH HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTAHAaBIUBATh MPHUHAJJIC)KHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb KM Ha3BaHUSA II0
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
Ha3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITHJIEH, NPONWIEH, aleTHJIEH,
STUJICHTJIMKOJb, TIUUEPUH, (EHON, (popManbIerul, aueTalabIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJJTr0JI03a, TIIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh, yMEHUS TPUMEHATH TOJOXKECHHUSI TEOPUU CTPOCHHUS
oprannyeckux BeniectB A. M. BytnepoBa amsi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, NPOIMJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(Th, NTPHUPOJHBIM Ta3, Yrojib), CHOCOOBI HX MEpepabOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHPOBAHHOCTh YMEHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOIOIEeHHE, U3MEPEHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1IabOpaTOpHBIM OOOpYJAOBaHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpalIEHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUH, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIMU OPraHUYECKUX
BEI[ECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO DKCIIepUMEHTa B (opMe 3allliCH ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOyYaeMyl) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaiuu, aTEpHET U Ipyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
IEJIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OINPENCIEHHBIX OPTraHUYECKHUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens I1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

TUISE 00Y4aroNIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHWUS BEUIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cuCcTeMy oOo3HadeHui JI. bpaitns ayis 3amicu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3ylabTaThl OCBOCHHS Kypca «OOImas W HeopraHudeckas
XAMUSD) OTPAKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPAKTUUECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH 3JIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAs! CBS3b
(KOBaJIeHTHas1, MOHHAsS, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTUYECKAS] JTUCCOLIMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHWS IMPUYUHHOCTH U
CUCTEMHOCTH XHMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM HCTOJb30BAaHUM BAKHEHIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHLHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHBIE MPU3HAKU TIOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHU;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIASIHHBIX
HEOPTaHUYECKUX BeIlIeCTB (yrapHbli ra3, YIJIEKUCIBbIA Ta3, aMMHaK, ramiéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/A, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJIECHTHAs, MOHHAsI, METAJUIMYECKasi, BOJOPO/IHAS) B COCIUHECHUSX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K OMNpPEAEIEHHOMY Kiaccy/Tpynme
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCHIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEPUOAMUYECKOro 3aKkoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKue YPOBHUY, OOBSICHSIT
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
0 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHMCHIBATH)  OOMIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XUMHUYECKHUE PEAKIUU TIO0
pa3IMYHBIM TMPU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIMii MOHHOTO OOMEHA, YYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIIMH UAYT 0 KOHIIA;



cOPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIHMH, TOITBEPIKITAFOIIHIEC
KAUECTBEHHbI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOpPMHPOBAHHOCT, YMEHHMM  pacCKphIBaTh  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JeXallhie B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHsS] CEPHOW KHUCIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUS C HCIIOIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHHI ra3oB
IIPU XUMHYECKUX PEAKIIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WJIM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakliuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh U BBIIOJIHATH XUMHUYECKUM
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHa, KayeCTBEHHbBIE pEaKIUu Ha cyibdar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad IO
temam «Metaub»y U «HeMmeTtaiibl») B COOTBETCTBUM C MpaBWIAMHU TEXHUKU
0e30macHOCTH TIPU OOpAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOYyYaeMyK) U3 pPa3HBIX HMCTOYHUKOB (CpPEICTBA MAacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
IEJIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIIECTB, MOHNMAs
cmbicn mokasarens [IJIK, mosicHAT, HAa TpuMepax CHOcOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OpPTaHU3M YEJIOBEKA;

JUIsT 0OYyYaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUsS 00 OCHOBHBIX JIOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISE  CJICTIBIX H  CJIA0OBHUIAIIMX OOYyYaloOlIMXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns aiis 3amucu XUMHAYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH
IIpenmer opranuyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Htoro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2
59 HenpenenbHble yriieBOAOPOIbl: aJKEHBI, 5 1
QJIKaTUCHBI, aJTKIHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [TpupogHBIE HCTOYHHUKH YTIEBOIOPOIOB U 3 1
ux nepepadoTka
Hroro 1o pasneny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3
39 Anbnerunsl. KapOoHOBBIE KUCITOTBI. 7 1
CrnoxHble 3¢upbl
3.3 YrineBoasl 3 2




Uroro no pazgeny

13

Pasnen 4. A3oTcoaepkaime opranudeckne coelMHeHUus

4.1 AMHHBI. AMUHOKHCIIOTHI. benku 3
Hroro mo pazueny 3
Pasznea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro o pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne ni/m P Kourposbnbie IIpakTuyeckue (uubp )
NpOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Crtpoenue atoMoB. [lepuonuyeckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMUICCKUX 3
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 4
' BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Meransl 6
2.2 Hemeramist 9 1 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Uroro no pazgeny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosnuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Koutpoapupie  IMpaxruyeckue fll3y'{eﬂml :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypes:
1 [Ipeamer opranu4ecKor XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHs OpraHMUECKUX
2 coenunenniit A. M. byrieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
IIpencraBnenue o knaccuukanuu
3 opraHuueckux semects. Homenkinatypa 1
(cucremaTuyeckas) U TpUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTMUECKUH PSIJL
5 MeraH u 3TaH — npocrenmue 1
IIPEICTaBUTENN aJTKaHOB
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUiEH U IPONWIEH — IpocTeiine 1
IIPEICTAaBUTENN aJTKEHOB
3 [IpakTuueckas padora Ne 1. «Ilonyyenue 1 1
ATHJIEHA U U3yYEHHE €r0 CBOMCTBY
Ankanuensl. byraauen-1,3 u
9 MeTminoyraauen-1,3. [Torydaenne 1

CUHTETHYECKOTO KayuyyKa U pe3UHbI




AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUHN Psil. ALETHIIEH —
MPOCTEUIIINN MPEICTABUTEIb ATIKUHOB

1 Boruncnenus no ypaBHEHUIO XUMHUYECKOM
peakuuu

12 ApeHnbl: 6eH3011 1 TOIyoJ. TOKCHYHOCTh
apeHOB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MPUHAIIEKANINX K Pa3IHYHBIM Klaccam
[IpupoaHbie HCTOYHUKH YTIIEBOJAOPOIOB:

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ras3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHBIE HICTOYHUKH YIIJIEBOIOPOIOB:

15 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTta mo pazaerny
«YTneBoaopoab»

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHo1. BoopoiHas cBs3b

18 MHOroaTOMHBbIE CIIUPTHI: TUIEHTITUKOIb U
TIIUIEPUH

19 DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UIECKHE
Y XUMHUYECKHE CBONCTBA, IPUMEHEHHE

20 Anbrerunsl: GopMaNbaeTUa U
areTanbJeruy. AueToH

21 OAHOOCHOBHBIE Npe/ieNIbHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbUHAsl U YKCYCHAs

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




23

pacTBopa YKCYCHOU KHCIIOTBI»

CTeapI/IHOBaSI 1 OJICMHOBasA KHCJIOThI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

24

25

26

MBpbLa Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE

Cnoxxuble 3(UpHI KaK IPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ MAPOIIH3 CIIOKHBIX
3¢upoB

JKupbl: ruapoNn3, MpUMEHEHHUE,
OuoJIOrHUecKas poJib )KUPOB

27

VYTieBopsl: cOCTaB, KiIaccuukanusi.
Baxneiimne npeacraBuTeNu: TII0K03a,
¢bpyxTO3a, caxaposa

28

29

30

31

Kpaxman u nemnrono3a Kak mpupoaHbie
IMOJIUMEPHI

KonTponbHas pabota mo pazaeny
«Kucnopoacoaep:xaiiue OopraHuuecKue
coenuHeHus»/ Beepoccuiickas
IpoBepoyHas pabora

OO1m1ast XxapaKTEepUCTHKA a30TCOAEPIKALINX
OpPraHUYeCKUX COCTUHEHUH /
Bceepoccuiickast npoBepouHas paboTta

AMWHEBI: METHJIAMUH W aHUIINH

32

AMUHOKHCTIOTHI KaK aMm(pOTepHbIC
OpPraHWYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. Ilentuasl.
benku kak npupoHbIe




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBI€E TTOHSITUS XUMHHU

33 BBICOKOMOJIEKYJIIPHBIX COETUHEHUIN 1
OCHOBHBIE METOABI CHMHTEC3a
34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN. 1
[Inactmaccel, KaydykH, BOJJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUU AIEMEHT. ATOM. DIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuonnueckuii 3akoH u Ilepuoguueckas
cUcTeMa XUMUYECKuX 3nemMeHToB [I. U.
MenieneeBa, X CBA3b C COBPEMEHHOU
TEOPHUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCTMHCHHH 110
rpynnaM u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumudeckux ayemenToB .M. Meneneena B
Pa3BUTHUU HAYKH

CrpoeHue BemecTBa. XUMU4ECKast CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBs3U. BogoponHas cBs3b

BajnieHTHOCTB. DIIEKTPOOTPHULIATEILHOCTb.
Crenenb okucieHus. BemectBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsTHE O TUCTIEPCHBIX CUCTEMAaX.

HcTtuHHBIE U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 1011 BellleCTBa B pacTBOpC




10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHBIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakiuii B
HEOPraHWYECKOM M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIIUSIX

Ckopoctb peakuuu. OOpaTUMble peaKIiy.
XUMHUYECKOE paBHOBECHE
[IpakTuueckas padora Ne 1. «BnusiHue

pa3IuyYHbIX ()aKTOPOB HA CKOPOCTH
XUMHUYECKON peakinm»

11

DnexTpoiauTHuecKas auccoruanus. [lonstue
0 BOJIOpoIHOM Tokazarene (PH) pactBopa.
Peaxiuu nonHoro oomena. I'maponus
OpPraHMYECKUX W HEOPTaHNYECKHUX BEIIECTB

12

OKHUCINTENFHO-BOCCTAHOBUTEILHBIC
peakmuu. [TousTHe 00 2MeKTpoN3e
pacIyIaBoB M pacCTBOPOB COJIEH

13

14

KonTpomnpHas pabota mo pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Mertainnsl, ux nonoxkenue B [lepuoamueckoit
cUcTeMe XuMHIeckux anemeHToB 1. U.
MeHieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOmMe Gpu3ndecKkue cBOWCTBa
METaJIOB




15

16

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIIpsKEHUN METaJUIOB

XUMHUYECKHAE CBOMCTBA BAKHEHIIINX

METaJUIOB (HATpUH, KaJui, KaJablluid, MarHui,
ATFOMUHHNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCITMHEHUN

18

19

20

XuMHYeCcKre CBOMCTBA IIMHKA, JKeae3a U UX
COCTUHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
«Mertamnb»"

HeMeTaJIJIBI, HUX ITIOJIOKCHUEC B
[Iepuoanueckont cucteMe XMUMUYECKUX
anemenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3NYECKUE CBOMCTBA HEMETAIIJIOB.
AnoTponusi HEMETAUIOB (Ha IpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COETUHEHUN

XuMHUUecKne CBOMCTBa a30Ta, hochopa u ux
COCIMHEHU I

XHWMHUYECKHUE CBOMCTBA yIiaepoaa, KpEMHUS U
HUX COeIUHEHUN

25

26

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COETUHEHUN

0O0001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUN 1O




TteMe «Hemeramiely. Berauciaenus mo
YpaBHEHUSAM XUMUYECKHUX PEaKUui U
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1
"Hemerannsl"»

28 KonrtponbHas padora mo remMam «MeTamibh» 1
u «Hemeramas

29 Heopranmueckue u opraHn4eckue KUCIOTHI. 1
Heopranmueckue u opraHn4eckue OCHOBaHUS
AmdoTepHbIe HEOpPraHUYECKHE U

30 OpraHu4eckue coequHeHus. | eHeTnueckas 1
CBSI3b HEOPTaHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponb xuMum B obecrieueHNH SKOJIOTHIECKOid,

31 SHEPreTHYECKOHN U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHH MEIULIUHBI
[IpencraBienust 06 0OIMIMX HAYYHBIX

32 IIPUHIMIIAX POMBIIUIEHHOTO IOTY4YECHHUS 1
BaXHEUIIMX BEILECTB

33 YesoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XUMHSA U 3I0pPOBBE YEIOBEKA

OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1

11

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

TeopeTnueckre OCHOBbI OPraHN4ECKOW XUMHUU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBl MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUHA TpUPONbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOHOM Cpefie

1.2

Bnanenune cucremMoil XUMHUYECKUMX 3HAHMH, KOTOpas BKIIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekymna, BaJICHTHOCTD,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKETeT,
(yHKIIMOHANIGHASL  TPYIIIIA, paaukan, H30Mepus, W30MEPBHI,
FOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- |
a30TCO/ICpXKAIME COCAMHEHUs, OMOJIOTHYCCKH AaKTHUBHBIC BEIECTBA
(yrmeBompl, KUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEMHEHHUs); TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTpOeHUsi opranmueckux BemectB A.M. Bytinepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJYYCHUH U O€30MacHOM
WCTIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy nu HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIIOBCKA

13

14

CdopmMHpoBaHHOCTh YMEHHMHM BBIABIATH XapaKT€pHbIE MPHU3HAKU
MOHATUN,  YCTaHABIMBAaTBL WX  B3aWMOCBS3b,  HCIIOIb30BATh
COOTBETCTBYIOIIME TOHATHS IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

c(hOpPMUPOBAHHOCTh YMEHHH HCIIOIH30BATh XUMUYECKYH) CHUMBOIIUKY
JUISE COCTaBIICHUS MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEaKIINil, U3TOTaBIUBATH MOJEITH MOJIEKYJI OPTaHUYECKUX
BEIIECTB I WITIOCTPALUA MX XUMHYECKOTO U MPOCTPaHCTBEHHOTO

CTPOEHUS




1.5

ChopMupoBaHHOCTH ~ YMEHHUH  yCTaHABIUBATh  IPHHAJJICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHHIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YIriieBOAOPOIbL,
KHCJIOPOJIT M a30TCOJEpKalllMe COEAUHEHUs, BBICOKOMOJEKYISPHBIC
COEIMHEHMS), JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMEHUS ONPEACIATh BUIABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COECAUHEHUSX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. bByrnepoBa mis oObscHeHus
3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXPAaHCHUS MACChI BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHECHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAUTH TPUBMAJIbHBIE Ha3BaHUSA
OTJENbHBIX OPraHUMYECKUX BEIIECTB (ITUJIEH, NPONWIEH, AalleTUJIEH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapHHOBas KHCJIOTa, TJIIOKO3a, (PYyKTO3a, Kpaxmai, IeJUTIJIo3a,

[JIALMH)

2.2

CdopMHpOBaHHOCTh YMEHHUHM XapaKTepU30BaThb COCTaB, CTPOEHHUE,
¢u3nUecKkne M XWMHUYECKUE CBOWCTBA THUIMYHBIX MPEICTaBUTEIICH
Pa3IUYHBIX KIJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, wmetunOyramuen-1,3, OGenzodn,
METaHOJI, TAHOJ, TUJICHIJIMKOIb, TJIMIEPHH, (EHON, areTaabIeTul,
MypaBbHHAS W YKCYCHasi KHCIOTBHI, TJIOKO3a, Kpaxmall, IeJUTI0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WTIOCTPUPOBATH TEHETHUECKYIO CBS3b
MEXIY  TUIHMYHBIMU  NPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHNYEeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIIUX XUMHUYECKHX

peaxkuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hopMyIT

2.4

CdopMupoBaHHOCTH yMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPhS (HEPTH, TPUPOIHBINA Ta3, Yrodb), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUEC ITPOAYKTOB Hepepa60TKH

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAax HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX SBICHUN (HAONIOJEHUE, W3MEpeHue,
3KCIIEPUMEHT, MOJIEJIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUS U1 NPHUHATHS PEHIeHMH B KOHKPETHBIX

KHU3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMM COONIOATh TpaBUia IOJIB30BaHUS
XUMHUYECKON MOoCcynoil u 1abopaTopHBIM 00OpYJOBaHHEM, a TaKXkKe
npaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

3.3

CdopmMupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIIOJHATh XHMHUECKUAN
AKCIIEPUMEHT (IIPEeBpaICHUS] OPraHUYECKUX BEIIECTB IIPH HArPEBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHbBIEC PEAKIUN
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OETKOB TMPU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MpaBUJIAMHU TEXHUKU
0e30MacHOCTH TpU OOpalleHUH C BEIIeCTBAMU U J1aOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhbTaTOB

3.4

3.5

CdopmupoBaHHOCTh YMEHUI IPOBOAUTH BBIYMCIICHUS 110 XMMUUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM
IPOAYKTA peaklUy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
13 UCXOJIHBIX BELECTB WIIM IPOAYKTOB PEAKIIUH)

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

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

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIOATh TpaBUjIa JKOJIOTHYECKU
1enecoo0pa3HOro MOBENEHUs B OBITY U TPYIOBOM NEATEIbHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
Cpezbl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS HA KHMBbIE OpPraHU3MbI
onpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, OHUMas CMBICI MOKa3aTess
MK (mpenenbHO AOMYCTUMON  KOHIIEHTpAIlMW), TIOSICHATH Ha
IpPUMEpax CIOCOOBl YMEHBIIEHUS M MPEJOTBPALCHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus




pe3yjabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Brnanenue cucreMoM XMMHUYECKHMX 3HAaHHUM, KOTOpas BKIIKOYaeT:
OCHOBOIIOJIATaloIlMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYeCcKas peleTka, THIbl XUMHUYECKUX peakui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peakuu HOHHOTO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs] ~ TUCCOLMALNSA, OKUCIUTENb, BOCCTAaHOBUTEIb,
CKOPOCTbh XMMUYECKOW pEaKLUH, XMMUYECKOE PaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl DIEKTPOJUTHYECKON aucconuanuu, [lepuogmueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUs] MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKUH A3bIK XUMUH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHUM U O€30IaCHOM HCIIOIb30BAaHUM Ba)KHEHMIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopMupoBaHHOCTh yYMEHUW BBIABIATH XapaKTEpHbIE MPU3HAKU U
B3aMMOCBSA3b M3YyYEHHBIX IIOHATHI, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUSL IIPU ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M UX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IIPCIMETOB

1.3

14

1.5

1.6

BJ'IaIleHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMUYECKUX SIBJICHUN (HaONoJeHHe, W3MEpEeHUe, OSKCIEPHUMEHT,
MO/JIEJIUPOBAHHE)

ChopMupOBaHHOCTb YMEHUH ONpEAESATh BaJEHTHOCTh M CTENEHb
OKHCJICHHUSA XHWUMHYCCKUX OJJICMCHTOB B COCAMHCHUAX PAa3JIMYHOIO
COCTaBa, BHJ  XUMHYECKOHW  CBsI3M  (KOBaJIGHTHas, HWOHHa“,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCTUHEHUSAX, TUIl KPUCTAILTMYECKON
PEIIETKH KOHKPETHOTO BelecTBa (aTOMHAas, MOJEKYJspHas, MOHHas,
MeTaJUTHIecKas)

CchopMupoBaHHOCTh YMEHUI ONpEAETATh XapakTep cpelbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUIN

ChopMHUpPOBAaHHOCT, ~ YMEHHSI  KJIACCH(UIIUPOBATH  XMUMHYECKHUE
peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITYy U COCTaBY pearupyrommx

BCIICCTB, TCIIJIOBOMY 3(I)(beKTy peaknuu, HU3MCHCHUIO CTEeIeHen




OKHCIICHHS ~ JJIEMEHTOB,  OOpaTUMOCTH  pEaKUHH,  y4acTHUIO

KaTaJlu3aTopa)

1.7

1.8

ChopMupoBaHHOCTH YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIUi
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaKUUN
MOHHOIO0 OOMEHA, YUUTHIBas YCIOBHS, MPU KOTOPBIX 3TU PEAKIUH UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUHN NMPOBOIUTH PEAKIUU, MMOATBEPIKIAIONINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HCOPraHM4YECCKMUX BEIICCTB

1.9

1.10

1.11

ChopMupoOBaHHOCTh YMEHHH PACKPBIBATH CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

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

ChopmupoBaHHOCTE yMEHMI  OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHUMOCTHU OT BHEIIIHETO BO3JACHCTBUS

(npunnun Jle Hlatenbe)

OO6m1ast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbIici [lepuoanueckoro
3aKOHa J.N. Menneneesa 51 JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIT

CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.M. MeHneneeBa, HCHOJIb3ys
MOHATHS «S-, P-, O-37€KTPOHHBIE OpPOUTAH», «IHEPreTUUYECKHUE
YPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAWHEHHMI MO MEPUOJaM W Trpynnam

[Iepnonnueckoi cucteMsl XuMu4ecKux 3y1eMeHToB [I.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBaThH) OOLINE
XMMHYECKHE CBOMCTBA HEOPTAaHWYECKUX BELIECTB Pa3IMYHbIX KJIACCOB,
MOATBEPKAAaTh  CYLUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXAY
HEOpraHMYECKUMH  BeHleCTBAMM  C  IOMOUIbIO  ypaBHEHUI

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

CpopMHUpPOBAaHHOCT, ~ YMEHHMM  YCTaHABIMBATH  MPHUHAIICKHOCTH

HEOPraHMYECKHUX BEILIECTB MO MX COCTaBy K OMNpPENEIEHHOMY KJaccy




(rpymnme) coenMHEHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

2.5

ChopmupoBaHHOCTh YMEHHUN HCIOIB30BAaTh XUMUYECKYIO CHUMBOJIHKY
JUISS  COCTaBlieHUS. (OpPMYyN BEMIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematndeckyto HoMeHknatypy (IUPAC) u tpuBuaibHbIe
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETalI€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTh YMEHUU XapaKTEepH30BaTh (OMUCHIBATH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKAaTh  CYIIECTBOBAHHE  T€HETUYECKOW  CBA3M  MEXKAY
HEOPraHUYECKHUMHU BEIIECTBAMHU c TTOMOIIIBIO ypaBHEHHIT

COOTBCTCTBYIOIIUX XUMHUYCCKUX pCaKIII/If/'I

2.7

2.8

CpopMHUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMUYECKUN
SKCHEPUMEHT (pa3ioKeHHWEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpeJesiCeHHe CpPelbl PACTBOPOB BELIECTB C MOMOUIBIO
YHUBEPCAJIBbHOTO HMHIMKATOPA, BIHMSHUE Pa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peakluH, peakiud HOHHOTO OOMEHa,
KayecTBEHHBIC PEaKIMU Ha Cynb(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHS, PEIICHHE OSKCICPUMEHTAIBHBIX 33/a4 10 TeMam
«Mertatb» 1 «Hemeramibl») B COOTBETCTBHU C MPaBHIAMU TEXHHUKU
0e30MacHOCTH TpU OOpalleHHMH C BeulecTBaMM M J1a00paTOPHBIM
o0opyI0oBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

ChopmupoBaHHOCTE YMEHHI COOMIOAATh TMpaBWia TMOJIH30BAHUS
XUMHUYECKOH TOCYI0M W J1abopaTOpHBIM OOOpYJAOBaHUEM, a TaKkKe
npaBujia oOpamieHus: ¢ BEIECTBAMH B COOTBETCTBHUU C MHCTPYKIHSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHYECKHE
MPOIIECCHI, JIeXKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHHUS CEpHOMU
KHCIIOTHI, aMMHaKa, a TaKkke cHOpMUPOBAHHOCTH MpeAcTaBleHU 00
o0ImUX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéTel

3.1

CdopmupoBaHHOCTh TPEICTABICHUH O XUMHUYECKOW COCTaBISIONIEH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, pPOJIM XHWMHU B IIO3HAHWUU




3.2

3.3

SBJIEHUN TPUPOJbI, B (QOPMUPOBAHUU MBIIUIEHUS U KYJIbTYPbI
JTUYHOCTH, €€ (YHKIMOHAIBLHOW TPaAMOTHOCTH, HEOOXOIUMOW s
pelleHrs NPAaKTHUYECKHUX 3a/lad U IKOJOTHYECKH OOOCHOBaHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIIM3UPOBATh
XMMHUYECKYI0 HMH(OpMaIUIo, MOJYy4aeMyl H3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUH, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTE yMEHHI COOMIOATh TIPaBHIA JKOJOTUYCCKU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOM NESATENBHOCTH B
LENSAX COXPAHEHUS CBOETO 3J0pOBbS U OKPYXKAIOMIEH MNPUpPOIHON

cpebl

3.4

3.5

Oco3HaBaThb ONAcCHOCTh  BO3JEHUCTBUS HAa JKUBBIE OPraHU3MBbI
OIpeIeIEHHBIX BEIIECTB, HOHUMas cMblci nokasareins [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHUS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBI/IH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TIOHSITHS «MaccoBasi JIOJII BEIISCTBA B PACTBOPEY,
O0OBEMHBIX OTHOLICHHH Ta30B MPH XUMHYECKUX PEAKIUAX, MAacChl
BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEILECTBA,
Macce WIH O0bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIUU BEIICCTB,
TEII0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCILICCTB, ITPEBPAILICHUA U COXPAHCHHUA SHECPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

Teopernueckne OCHOBBI OPraHUYECKON XUMHH

1.1

1.2

1.3

[Ipenmer opraHnyecKkOd XHMMHH: €€ BO3HHUKHOBEHHUE, PAa3BUTHE U 3HAUYCHUE B
MOJIy4YEHUM HOBBIX BEIIECTB M MaTepualoB. Teopust CTPOECHUSI OPraHUYECKUX
coequHenniit A.M. BytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

CrpykrypHble (OpMyNbl OpraHMYEeCKHX BelIeCTB. [ OMoJorusi, H30Mepusl.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o KiracCUpUKAIMKA OPraHUIECKUX BEUIECTB
Homenknarypa opraHMyecKkux COEAMHEHUH (cHcTeMaTHYecKasl) U TPUBUAJIbHbIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIGfI KJIaCCOB OPraHU4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

AJIKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKUN psill. MeTaH U 3TaH — IpoCTenIne
MPEJICTaBUTENIN AJIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaxXO0XJCHUC B IPUPOAL, ITOJTYYCHUEC U IIPUMCHCHUC

2.2

ANKEHBI: COCTaB W CTpPOCHHC, TOMOJIOTHYECKUI pAaa. OTHIEH H MMPOIUWIICH —
HpOCTCfIH.IHG MMPEACTAaBUTCIIN AJIKCHOB!: (1)H3PI‘-ICCKI/IC U XHMHYECKHE CBOMICTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApATalWUU, OKUCICHUA H

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

2.3

Anxaguensl: Oyraauen-1,3 u MerunOyragueH-1,3: cTpoeHue, BaxHeiune
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lomydeHne cHHTETHUECKOTO

KayuyKa U Pe3HHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psif. ALETUIIEH —
NPOCTEHIIMIA TpeACTaBUTENb aJIKUHOB: COCTaB, CTpOeHHE, (U3NYECKHEe H
XMMHUYECKHE CBOWCTBA (peakluu TuApUPOBaHNs, TaJIOT€HUPOBAHMs, THAPATALINY,

TOpPEHMsI ), TOJy4YEeHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuyy raJoreHMpoBaHMs U1 HUTPOBAHUS ), MOTy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpOeHHE, (U3MYeCKHMe M  XUMHYECKHe CBOMCTBa  (peakuuu
raJJOTeHUPOBAHUS M HUTPOBAHMA), MOJyYE€HHE U NpUMEHeHHe. TOKCHUYHOCTb
apeHoB. ['eHeTHuyeckasl CBsI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAUICKAMIMMHU K

Pa3IMYHBIM Ki1accaM

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPO0B. [IpupoaHblil ra3 u nonyTHbele HeTIHbIE




3.1

ra3sl. Hegtp u e€ mpoucxoxnenue. CrnocoOsl nepepaboTki HETU: MEPETOHKA,
KPEKUHT (TepMHUECKUH, KaTaluTudeckuil), muposus. [IpomykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUICHHOCTH U B ObITYy. KamMeHHbI yroiap u

MIPOJYKTHI €r0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

[IpenenbHbIe OTHOATOMHBIC CIUPTHL. METaHOJ M ATAHOJI: CTPOCHUE, (PU3HUECKUE
M XUMHYECKHE  CBOWCTBa  (peakuuu  C aKTUBHBIMM  METaJIaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), MpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
MOJIEKYJJaMH COUPTOB. JlelicTBME METaHOJa M ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TIUIEPHUH: CTPOCHHE, (DU3NIECKHUE U
XMMHYECKHE CBOMCTBa (B3aMMOJCHCTBHME CO  IIEJIOYHBIMH  METaJJIaMH,
KaueCTBEHHasl peakiusi Ha MHOTOATOMHBIE CIHUPTHI). JleficTBHE HaA Opranusm

YCJIOBCKA. HpI/IMeHeHI/IC TJIMOCPHUHA U STHJICHIJIMKOJIA

3.2

@deHoI:  CTpOEHHUE MOJCKYJbl, (U3UYECKHUEe ¢ XUMHYECKHE CBOWCTBA.

Tokcuunocts penona. [lpumenenue dpeHona

3.3

3.4

3.5

3.6

4.1

Anpaeruipl ¥ KeToHbl. DopMaIbACTUI, alleTAIBACTH: CTPOEeHUE, (U3HUCCKUE H
XUMHUYECKHE CBOMCTBA (PEAKIIMM OKUCICHUS W BOCCTAHOBJICHHSI, KAUeCTBECHHBIC

peaxkiuun), noJy4eHue U NpuMeHEeHNe

OnHOOCHOBHBIE NpefeNbHble KapOOHOBBIE KHMCIOTHl. MypaBbuHas U YKCyCHas
KHCJIOTBI: CTPOEHHE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME /1S
Kjlacca KHUCJIOT, peakius JTepuuKanuu), TMOJydyeHHE U IpPUMEHEHHUeE.
CreapuHoBasi U OJEMHOBAsl KUCIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX

KHUCIOT. Mbla Kak COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIefiCTBHE

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

VYrneBoabl: cocTaB, Kilaccu(ukanus yriaeBoaoB (MOHO-, AW- U MOJIHCAXapHJIb).
I'moko3a — mpocredmmii MoOHOcCaxapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYIbI,
bu3MUecKre ¥ XMMHUYECKHE CBOMCTBA (B3anMoeiicTBre ¢ ruapokcuaoM meau(ll),
OKHCJICHME aMMHauHbIM pacTBOpoM okcuaa cepeOpa(l), BoccraHoBieHUe,
Opo’KeHHE TIJIOKO3bl), HAXOXKJIEHHE B MPUPOJE, MPUMEHEHHue, Ouosorndyeckas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u mesmiono3a Kak
IpUpOAHbIE MoauMepbl. CTpoeHHE KpaxMmana M LeuIosIo3bl. Pusznueckue u

XHUMHUYECKHE CBONCTBA KpaxmaJia (FI/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,Z[OM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4eCKUC COCANHCHUA

AMHMHOKHUCIIOTEI KakK aM(I)OTepHLIC OpTraHU4YC€CKUC COCIAUHCHUA. dusznueckue

XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuMepe TIHIuHa). buonormdyeckoe




3HAa4YCHUEC aMHHOKUCJIOT. HGHTI/I,Z[BI

4.2

benkum kak NpUPOAHBIE BBICOKOMOJIEKYIsApHBbIE coenuHeHus. IlepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeNKOB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

TUApOJIn3, ACHaTypalus, KaYCCTBCHHLIC pCAaKIIMKU Ha Ocnku

BricokoMoOeKyIsIpHbIE COEMHEHMS

5.1

5.2

OCHOBHBIE TIOHATHUSI XUMHU BBICOKOMOJIEKYJISIDHBIX COCIMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPU3AINH, CPEAHSISI MOJIEKYIIpHas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAUHEHHH —

IIOJINMEPU3ALUs U TTOJMKOHIEH AL
OKcIlepUMEHTAJIbHbIE METO/Abl M3Yy4YeHMs BELIECTB U UX IPEBpPaLlCHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIIACTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4dyKa U pC3UHbL

11 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COMePKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

11

1.2

1.3

XUMHUECKUH dyIeMeHT. ATOM. SIpo atoma, W30TONBI. DJIEKTPOHHAs 000JIOUKA.
DHepreTUYeckre ypoBHHU, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, d-3JIEMECHTHI.
OcoOeHHOCTH pacIpeesIeHUs] JIEKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB

TNEPBLIX quBIpéX 11(§]0)5(01(0): 8 9J'IeKTp0HHa$I KOH(I)I/IpraI_[I/IH aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux 3iueMeHTos 1. 1.
MengeneeBa. CBsA3b NepUOAMYECKOro 3akoHa M Ilepmoanueckold CHUCTEMBI
xuMuyeckux vieMeHToB /.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyNmamM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKHU

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. Buabl XUMHUYECKOW CBS3H
(koBasieHTHAs HEMOJISIpHAST H TOJSpHas, HWOHHAs, MeTaindeckas). VoHbI:
KaTHOHBI U aHWUOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUYECKON CBSI3H

(0OMeHHBIN U TOHOPHO-AaKLENTOPHBIH). BogopoaHas cBs3b

14

BanentHOCTS. 3JICKTpOOTpI/II_IaTCJ'IBHOCTL. CreleHb OKUCTICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBa
BEIIECTB OT THIIA KpUCTAUIMYECKOW pemerku. IlloHsaTHE 0 naHCIepCHBIX

cucremax. VcTuHHEBIE N KOJUIOUJHBIC PaCTBOPEI. MaccoBas J0JI1 BEUICCTBA B




pacTtBope

1.6

1.7

Krnaccudukanus Heoprannueckux coequHeHnit. HomeHknatypa HeopraHuueckux

BCIICCTB

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKHX — peaknuid B
HEOpPraHUYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHU U IMPEBPALICHUA DHCPIUU IIPpHU XUMHYCCKUX PCAKIUAX

1.8

CKopoCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOPOB

1.9

OOparumble peakuuu. XHUMUYecKoe paBHoBecue. DakTOphl, BIHAIOLUIME HA

cocTosiHUE XUuMHu4eckoro papHoBecus. [Tpunnun Jle [llatense

1.10

1.11

2.1

2.2

DnekTponuTrueckas aucconuanus. CuiabHbIe W cladble 2eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpalIbHAas, IIeJI0UHast. Peakiimm noHHOTO

oOMeHa
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemerawioB B lleproanyeckoil cucreMe XMMUYECKUX
anementoB J[.MI. MenzaeneeBa u 0COOCHHOCTH CTpOoeHHsS aToMOB. Dusndeckue
CBOMCTBAa HEMETAIIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIOpO/ia, Cephl,
docdopa u yraepoaa)

XUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJIOB (TaJloT€HOB, CEphbl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHUIOB,
KHCJIIOPOACO/ICPKAIINX ~ KUCIOT, BOJOPOIHBIX coeauHeHwit). [IpuMeneHue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

Meramnbl. Ilonoxenne merawioB B Ilepuogudeckol cuUCTEME XUMHYECKHUX
annemeHToB J[.M. MenzneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UEK
aToMoB MeTtaiioB. Obune ¢pusznyeckue cBoiicTBa MetamioB. CIijiaBbl METANJIOB.

DNEKTPOXUMHUUECKUN Psijl HAIIPsHKEHUH METallJIoB
XUMUYECKHE CBOWMCTBA BaXXHEHIIMX METAVIOB (HATPHM, Kaluid, KalbIIHi,
MarHui, aJlOMUHUH, IIUHK, XpOM, Kele30, MeIb) U WX coeauHeHui. OOmme

CHocoObI MOTy4YeHHUs] MeTA/LIOB. [IprMeHeHne MeTaioB B OBITY U TEXHHUKE

2.5

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCIICCTB, MPHUHAMICKANIUX K Pa3JIMYHBIM

Kj1acCcaM

XUMHUS U KU3Hb

3.1

3.2

Pone xuMum B oOecredeHWH HSKOJOTUYECKOW, JSHEPTeTHUYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAULMHBL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKL{I/Iﬁ

Hpe,Z[CTaBJ'ICHI/Iﬂ 00 O6IJ_II/IX HAaYYHBIX MMPUHIUIIAX MPOMBIIJICHHOTO IMOJIYYCHHA




3.3

BOXHEHIIMX BelIEeCTB. UenoBEK B MHUpPE BELIECTB U MATEPUANIOB: Ba)KHEUILIHE
CTPOMUTENBHBIE MaTEpUalbl, KOHCTPYKLUMOHHBIE MaTepualibl, KPackH, CTEKJIO,
KepamMuKa, MaTepualbl sl JIEKTPOHUKH, HAHOMATE€pUalibl, OPraHUYEeCKUE U
MUHEpaJIbHBIC YI00pEHUS

XuMUA UM 3J0pOBbE YEJIOBEKA: IpaBWJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO MUCITOJIB30BaHUS MPErapaToB OBITOBON XUMHUH

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 knacce/ Pymsutuc I'.E., ®enpaman @.I°., AkurionepHoe 00111eCTBO
«M3narensctBo «IIpocBemenue»
Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.1°., AknnonepHoe 001mecTBo

«I/I3I[8,TCJ'IBCTBO ((HpOCBeHICHI/Ie»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. O.C.I'abpuenss, I'.I".JIpicoBa «Xumus MeTtoaudeckoe mocooue — 6a30BbIit
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0611ast XuMus B TECTaX, 3aadyax,
ynpaxkHenusx. 11 kmace» — M.: ipoda, 2023 ro.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTposnbHbIe 1 poBepouHbIe paboThl K yueOHuKy». — M.: [Ipoda, 2021 T.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
HacrtonbHast kaura jyist yaurtens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIbicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacrtonbHast kaura jyist yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoyMoBa «3amauu no XuMuu u
croco0bI ux pemeHus» - M.: «poda», 2021rox.

7. B.I'. lenncoBa «Xumus 11 knacc noypouHsi€e MIaHbl 10 YYEOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpaay Yuurens 2018rom.

8. M.A.Ps6oBa, Y.FO.Hesckas, P.B.JInnko «Tectsr mo xumuu 11 kmacey, - M.
Ok3ameH, 2019r.

9. O.C.T'abpuensn, N.I".ocTpoymoB «XUMHUYECKUI IKCIIEPUMEHT B TTKOsI€e 11

Kiace»; - M.: Ipoda. — 2019 rox.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. http://www.edu.ru — I{lenTpanbHblii 00pa3oBaTEIIbHBIN TOPTA, COACPIKHUT
HOPMATUBHBIC JJOKYMEHTHI MUHUCTEPCTBA, CTAHIAPTHI, HH(POPMAITUIO O
IPOBEJICHUE SKCIIEPUMEHTA, cepBep MH(POPMAIMOHHON NoAepx K Ennnoro
TOCY/IapCTBEHHOTO YK3aMeHa.

2. http://www.fipi.ru — mopran nHPOPMAMOHHON MOAIEPKKU €TUHOTO
TOCY/IapCTBEHHOTO YK3aMeHa.

3. http://www.chemnet.ru — snekrponHas OMOIMOTEKA IO XUMUHU



B denepanbHbIX U pETMOHANBHBIX MPOIEAypax OICHKH KadyecTBa

oOpa3oBaHUS HCIOJIB3YETCS TepeueHb (KoauduKaTop) pacmpeneieHHbIX —II0

KJlaccaM TPOBEPSIEMBIX TPEOOBAHWM K peE3ylbTaTaM OCBOCHHS OCHOBHOM

00pa3oBaTeNbHOW TPOTPAMMBI CPEIHETO OOIIEro OoOpa3oBaHHS W DIEMEHTOB

COJACPIKAHMUA 110 XUMHH.

[IpoBepsiembie TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM

obpazoBaTenbHOM TTporpaMmbl (10 kmacc)

Tabmuma 15
Kon [IpoBepsiemMble NpeIMETHBIC PE3YyJIbTaThl OCBOSHUSI OCHOBHOM
TIPOBEPAEMOTO o0pa3zoBaTeILHON IPOrpaMMbl CPETHETO OOIIEro 00pa3oBaHUs
pe3ynbTaTa
1 TeopeTndyeckre OCHOBBI OPTaHHMYECKON XUMUHU
1.1

ChopMupoBaHHOCTh TMPEJCTABICHUA O XUMHUYECKOM COCTaBISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIU XMMUU B MMO3HAHUU SIBIICHUI
Opupoabl, B (POPMUPOBAHUU MBIIUICHUS U KYJbTYpPhl JIMYHOCTH, €€
GyHKIMOHATBLHOM ~ TPaMOTHOCTH,  HEOOXOOMMOW  JUIsl  pelleHus
MPAKTUYECKUX 33Jlad M IKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K

CBOEMY 37I0POBBIO U IPUPOTHON Cpelie




1.2

Branenne cucteMoll XMMHUYECKMX 3HAHMM, KOTOpas BKJIIOYACT:
OCHOBOTIOJIATAFOIINE MTOHATHUS (Monekyna, BAJICHTHOCTb,
PIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIEHUS, XUMUUYECKas CBSI3b, MOJIb,
MOJISIpHAsE ~ Macca, MOJISIpHBIA ~ O0BEM,  YIIEpPOAHBIM  CKEJET,
byHKITMOHATBHAS rpynmna, paaukan, HU30MEpUS, HU30MEPHI,
FOMOJIOTUYECKUM  Psifl, TOMOJIOTH, YIJIEBOJAOPOJbI, KHUCIOPOA- U
Q30TCOJIECpKAIINE COCIMHCHHS, OWOJOTUYECKH aKTUBHBIC BEIIECTBA
(yrieBonbl, >KHpBI, OETKH), MOHOMEp, MOJMMEp, CTPYKTYPHOE 3BEHO,
BHICOKOMOJICKYJIIPHBIC ~ COCMHEHMS); TEOPUUM U 3aKOHBI  (TEOopHs
XUMUYECKOTO CTpPOCHMsI opraHudeckux BemectB A.M. Bbyrtneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMHUHU, (HAKTOJIOTHUECKUE
CBEJIECHHUSI O CBOMCTBax, COCTaBe, IMOJYyYEHUH U 0Oe30MacHOM
MCIIOJIb30BaHUU BaKHEHIINX HEOPraHMYECKUX U OPTraHUYECKHX BEIIECTB

B 6bITy )51 HpaKTquCKOﬁ JCATCIBHOCTH YCJIOBCKA

1.3

C(l)OpMI/IpOBaHHOCTB YMGHI/Iﬁ BBIAABJISITD XapaKTCPHBIC IIPU3HAKH
HOHHTI/If/’I, YCTaHaBJINBATb Hux B3aHMMOCB3b, HCIIOJIBb30BATh
COOTBCTCTBYIOINMC IIOHATHA IIPH OIIMCAHHMM COCTaBa, CTPOCHHUA H

[MPEBPALICHUN OPTaHUYECKUX COCIUHECHUN

1.4

c(hOpMHUPOBAHHOCTh YMEHUN HCITOIH30BaTh XUMHYECKYIO CHUMBOJIUKY JIS
COCTaBJICHMSI ~ MOJIEKYJISPHBIX U CTPYKTYpHBIX  (pa3BEPHYTOM,
cokpamiéHHoil) (GopMyn  OpraHMYecCKHMX BEIIECTB M  ypaBHEHUM
XAMUYECKUX PEaKIWii, U3rOTABIUBATH MOJICIIH MOJIEKYJ OPraHUYECKHUX
BEIIECTB I WUIFOCTPAIMM HMX XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O

CTPOCHHSI

1.5

CdopMupoBaHHOCTH ~ YMEHHM  yCTaHABIMBATh  MPUHAICKHOCTH
W3YUYEHHBIX OPraHMYECKUX BEIIECTB IO HMX COCTAaBY M CTPOCHHIO K
omnpenesi€HHOMY  Kiaccy (Tpymme) CcoeluHeHud  (YriaeBOJOpOIbI,
KUCJIOPOA U a30TCOACPIKAIIUE COCIUHEHUS, BBICOKOMOJEKYIISIPHBIE

COCI[I/IHCHI/IH), JaBaTb UM Ha3BaHHI IIO CUCTEMaTHUYECKOM HOMCHKIJIATYypC

(IUPAC)

1.5

CdopMUpPOBaHHOCTh YMEHHUS ONPENCIATh BHUIABl XUMHUYECKOU CBSI3U B

OpraHUYECKUX COCTMHEHUSAX (OJIMHAPHBIC U KPATHBIC)

1.6

CdopMUpOBaHHOCTh YMEHUS TMPUMEHSTh: TOJIOKECHUS TEOPUU CTPOCHUS

opranndeckux BeriectB A.M. bytnepoBa st 00bSICHEHHS 3aBUCUMOCTH







CBOMCTB BCIICCTB OT MX COCTaBa M CTPOCHH:A, 3aKOH COXPAaHCHUSA MaCChI

BCIICCTB

YT€BOI0POIBI. Kucnopoaconepxkariue 51 a30TcojieprKallue

OpPraHNYCCKHUC COCAUHCHMAA. BI)ICOKOMOJICKYHSIPHBIG COCIMHCHUA

2.1

CdopmupoBaHHOCTH yMEHUW TNPUBOJUTH TPUBUAJILHBIE Ha3BaHUSA
OTIIEJbHBIX OPraHUYECKUX BEIIECTB (ATUJICH, NPOMNUJIEH, AalleTHIICH,
ATWICHIJIMKOJb, TJIUUEPUH, QeHos, GOopMallbIeru, aleTalbIeru,
MypaBbUHasi KUCIIOTa, VYKCYCHasi KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapWHOBAsl KHCJIIOTa, TJIOKO3a, (PyKTO3a, Kpaxmai, IIeJUTI0N03a,

CJTUIUH)

2.2

CdopMHupOBaHHOCT, YMEHHM XapaKTEepHU30BaTh COCTaB, CTPOCHHE,
dbu3nyeckue M XUMHUYECKHE CBOMCTBA THUIIMYHBIX IMpEJCTaBUTENCH
Pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIICCTB (METaH, ATaH, JSTHJICH,
MpoNuieH, aneTuieH, OyraaueH-1,3, MertwiOyraguen-1,3, OeH3o0iI,
METaHOJI, ATaHOJ, J3THUJICHTJINKOJNb, TIUIEPUH, (PEHOJ, ameTaabIeTHI,
MypaBbUHAs W YKCYCHas KHCIOTHI, TJIFOKO3a, KpaxMmall, IIeJUTINI03a,

AMUHOYKCYCHAsl KUCJIOTA)

2.3

C(bOpMI/IpOBaHHOCTB YMCHHUA HIUIIOCTPHUPOBATE TI'CHCTHUYCCKYIO CBA3b
MCIKIY TUITHYHBIMH MMpcaACTaBUTCIIIMU Pa3In4YHbIX KJIaCCOB
OPTraHUYCCKUX BCIICCTB YPABHCHUAMH COOTBCTCTBYIOIIUX XHMHYCCKHX

pEeaKIMil C UCTIONB30BAHUEM CTPYKTYPHBIX (popMyIT

2.4

CdopmupoBaHHOCTH YMEHUS XapaKkTepu30BaTh UCTOYHUKH
YTJIEBOJIOPOJHOTO ChIpbsi (HEDTh, MPUPOAHBINA ra3, yrolib), CIIOCOOBI UX

nepepadOTKU U MPAKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKU

XUMUS U )KU3Hb. PacuéTsl

3.1

CdopMupOBaHHOCT, YMEHHUH BJIAJCTh CHCTEMOW 3HAHUH 00 OCHOBHBIX
METO/IaX HAYYHOIO IO3HAHMS, UCIIOJb3YEMBIX B XMMHUU IPU U3YyUYCHUU
BCIICCTB M XHUMHUYSCKMX  SBIICHHM  (HAOIIOJEHHE, H3MEpPCHHE,
PKCTIIEPUMEHT, MOJCIMPOBAHUE), UCIOJIb30BATh CUCTEMHBIE XMMUYECKUE
3HAHUS JJI1 TPUHSTUS PEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX,

CBA3AHHBLIX C BEIICCTBAMHA U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTh ~YMEHHMI  COONIOJATh TpaBWjia  TOJIb30BAHUS

XUMUYECKON TOoCyAoi W JabopaTOpHBIM OOOpYAOBaHHEM, a TaKXKe

[IpaBuJIa 06pameHH51 C BCUISCCTBAaMU B COOTBETCTBUH C MHCTPYKIUAMU




10 BBIIIOJTHEHUIO J]a60paT0prIx XUMHUYCCKHUX OIIBITOB

3.3

ChopMupoBaHHOCTh YMEHUN IUIAHUPOBATh M BBHITIOJHATH XUMHUYCCKHM
PKCIEPUMEHT (MPEBPAIICHUS OPraHUYECKUX BEILECTB MPHU HarpeBaHUH,
MOJyYEHHUE ATUJIEHA U U3YUYEHHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKIUU
OpraHMYeCKUX BELIECTB, IEHATypalus OCJIKOB IIPU HArpEeBaHUH, I[BETHbIC
peakiy OEIKOB) B COOTBETCTBUU C IMpaBUJIaMU TEXHUKH O€30MacHOCTU
npy oOpalleHHUH C BEHIECTBAMHU M JIaDOPAaTOPHBIM O00OPYIOBaHUEM;
MPEACTABIATh PE3YNbTaThl XMMHUUECKOTO SKCIIEPUMEHTA B (hopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakiuil U (HopMyIupoBaTh BHIBOJABI Ha

OCHOBE 3TUX PE3yJIbTATOB

3.4

CdopMupoBaHHOCT, YMEHUN TPOBOJUTH BBIUUCICHHUS MO XUMUUYECKUM
ypaBHEHUsIM (Macchl, 00BEMA, KOJIMYECTBA HCXOJHOTO BEIIECTBA WIIU
MPOJIyKTa PEaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO U3

HCXOJHBIX BCIOICCTB UIIN IIPOAYKTOB peaKI_II/II/I)

3.5

CdhopMUpOBaHHOCT, YMEHHIN KPUTHYECKU aHAIU3UPOBATH XUMHUUYECKYIO
nH(OPMAITUIO, MTOTYYaEMYIO U3 Pa3HBIX HCTOYHUKOB (CPEJCTBA MacCOBOM

uHpopmaIuu, cetb IHTepHeT U apyrue)

3.6

CdopMupoBaHHOCT, yMEHUM COOJIOAaTh MpaBUiia  AKOJOTHYECKHU
11e71€CO00Pa3HOTO MOBECHUS B OBITY U TPY/IOBOM NEATEILHOCTH B LIETISAX
COXPAHEHHsI CBOETO 3I0POBbs M OKPYXKAIOLIEW NIPUPOJHOM Cpelpl,
OCO3HaBaTh  OMNACHOCTb  BO3JEHCTBUS HA  JKUBBIE  OPraHU3MBbI
ONPENICIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAs CMBICT IOKa3aTess
[TJIK (mpenenbHO AOMYyCTUMOW KOHIIEHTpAIMH), TOSICHATh HAa MpUMepax

CITOCOOBI YMCHBHICHUA U IIPCOOTBPAILICHUA UX BPCIHOTO BOBI[CﬁCTBH?I Ha

OpTraHu3M 4YCJIOBCKA

Tab6muma 15.1



ITpoBepsieMbie 251eMeHThI coaeprxkanus (10 kmacc)
Kon [IpoBepsieMbIii 37IEMEHT COJIepIKAHUS

1 [Teopernyeckne OCHOBBI OPraHUYECKON XUMUHU

1.1

[Ipenmer OpraHMYecKOM XHWMUHU: €€ BO3HMKHOBEHHE, PAa3BUTHUE W 3HAUYCHUE B
[MOJyYCHUH HOBBIX BEIIECTB M MaTEpUAIOB. Teopusi CTPOCHHUS OPTaHUYECKUX

coenquuenu A.M. byTtnepoBa, €€ OCHOBHBIE MOJIOKECHUS
1.2 |[CTpyKTypHBIE HOPMYIIBI OPraHUYECKMX BEMIECTB. I OMOIIOT U, M30MEPHSL.




XHUMHYECKas CBA3b B OpraHM4e€CKHUX COCAMHCHUAX - OAUHAPHLIC U KPATHBLIC CBA3H.

HpCIlCTaBJ'ICHHe 0 KJIaCCH(i)I/IKaHI/II/I OpPraHUYCCKHUX BCUICCTB

1.3

HomeHnkaTypa opraHM4ecKuX COEAMHEHUH (cucTeMaTthyeckas) U TpUBHAIbHbBIC

Ha3BaHUS BAXKHECHUIIINX HpG,HCTaBHTGJIeﬁ KJIACCOB OPTaHNYCCKHX BCIICCTB

Y TeBoaopoas

AJKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTMYECKHUM pAa. MerTaH M 3TaH - HpOCTGﬁIHHG?
[MPCACTABUTCIIN AJIKAHOB: (I)I/I?)I/I‘{eCKHe U XUMHUYECKHME CBOMCTBA (pCaKHI/II/I

3aMCIICHUA U I‘OpeHI/ISI), HaXO0XICHUC B IIPUPOAC, ITOJTYUICHHUC U IIPUMCHCHUC

2.2

AJKEHBI: COCTaB H CTPOCHHUC, TOMOJIOTMYECKHUM . OTUIIEH U IIPOITHUIICH -
HpOCTGﬁHIHG MNpCaACTABUTCIIN AJIKCHOB!: (IJI/I?»I/ILIGCKI/IG U XHMHYECKHE CBOMCTBA
(peaKI_II/II/I rmapupoBaHus, TaJIOITCHUPOBAHUWA, TIHUApATAllMU, OKHCICHHA U

HOJ'II/IMepI/BaI_[I/II/I), IMOJIYYCHHEC U IIPUMCHCHHC

2.3

Ankanuensl: OyrtamueH-1,3 u wetwiOytaaueH-1,3: cTpoeHHe, Ba)KHEHIIHE
XUMUYECKHE CBOMCTBA (peakius mosimMepusanuu). [lomydeHre CUHTETHYECKOTOo

Kay4dyKa U pEe3UHBI

2.4

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKHUM psii. AICTHIICH -
MPOCTEUIUN TPECTABUTENh QJIKWHOB: COCTaB, CTpO€HUE, (QU3NUECKHEe U
XUMUYECKHE CBOMCTBA (peakluu TUIPUPOBAHMSI, TATIOTCHUPOBAHUS, TUIpaTAIlIH,

rOpEHHUs] ), MOJTyYEHUE U TPUMEHEHUE

2.5

Apenbl. benson: cocraB, cTpoeHue, (U3MYECKHE W XUMHUYECKHE CBOWCTBA
(peakiuu rajJOreHUPOBAHUS U HUTPOBAHUS), MOJyYeHHUEe U puMeHeHue. Tomyor:
COCTaB, CTpO€HHME, (u3nueckue W  XHUMHYECKUE CBOWCTBA  (peakiuu
rajJOreHUPOBAHUSI W HUTPOBAHMS), TOJyYEHHWE U TMpUMEHEHUE. TOKCUYHOCTH
apeHoB. ['eHeTHYeckas CBSI3b MEXJY YTJIEBOJOPOJAMH, NPUHAIICKAININMHU K

Pa3JIMIHBIM KJIaCCaM

2.6

[IpupoHbIE NCTOYHUKH YTIIEBOOPOAOB. [IpupoaHbIil ra3 u nomyTHeie HeTSIHBIC
razpl. Hedte u e€ mpoucxoxaenue. CrocoObl mepepadoTku HedTH: MEepEeroHka,
KPEeKUHT (TePMUYECKUN, KaTaluTU4deckuii), muponus. [IpomykTel mepepadoTku
He(TU, UX MPUMEHEHHE B TMPOMBIIUICHHOCTH M B ObITy. KameHHBIN yroib u

MPOJYKTHI €ro NepepadoTKu

Kucnopojacoaepxaiiue OpraHuuecKue CoeTMHEeHUS

HpGI[GHBHBIe OJHOATOMHBIC CIIMPTHI. MeTaHOa U ATaHOJI: CTPOCHHUC, (I)I/IBI/I‘-IGCI(I/IG u

XMMHUUYECKHE CBOMCTBA (peaKHI/II/I C aKTUBHBIMH MCTAaJllIaMH,







raJloreHOBOJIOPOJaMH, TOpPEHHUE), MNpUMEHEHHE. BoJopolHble CBS3U MEXKIY
MOJIEKyJIaMU COUPTOB. JlelicTBME METaHOJIA M 3TAHOJIa HA OPraHU3M 4YEJIOBEKa.
MHOTOAaTOMHBIE CHUPTHI. DTUIIECHTIIMKOIb U TJIUIEPUH: CTpOeHUE, pu3nveckue u
XUMUYECKUE CBOWMCTBAa  (B3aMMOJEHUCTBME CO  WICJIOYHBIMU  METaIaMH,
KaueCTBEHHAs] pEakiusi Ha MHOrOaTOMHbIE CHUPTHI). JlelicTBHE Ha oOpraHusm

4CJIOBCKA. HpI/IMeHeHI/Ie TIMIHCPpUHA U STUJIICHITIMKOJIA

3.2

deHot: CTPOCHUC MOJICKYIJIBI, (1)H3PI‘{€CKI/I€ 1 XUMMYECKHE CBOMCTBA. TOKCMYHOCTH

denona. [Ipumenenue denomna

3.3

Anbaeruasl 1 KeToHbl. dopManbaeru, aleTaibIeru/l: CTpOeHHe, GU3nYecKue u
XUMUYECKUE CBOMCTBA (PEaKIMU OKUCJIEHUS U BOCCTAHOBJICHMS, KAYECTBEHHBIC

[pEaKIMK ), TOJIyYeHHE U IPUMEHEHHE

3.4

OHOOCHOBHBIE TMpeeiibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAs M YKCyCHas
KHUCIIOTBI: CTPOEHUE, GU3NUECKHE U XUMUYECKHUE CBOMCTBA (CBOMCTBA, 0OIIME IS
KJlacca KHUCJIOT, peakuus dTepuduxkanuu), MOJy4eHUEe U IPUMEHEHHUE.
CreapuHOBasi M OJICMHOBAs KHUCJIOTHI KaK MPEACTaBUTENN BBICHIMX KapOOHOBBIX

KHCJIOT. MBIjIa KaK COJIU BBICIIHX Kap6OHOBBIX KHCJIOT, UX MOIOLICC I[CﬁCTBPIC

3.5

CnoxxHble dQUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIPOIU3 CIOMKHBIX
hupoB. Kupel. I'maponus xupos. [Ipumenenue xxupoB. buomornueckas posb

YKUPOB

3.6

YTIIeBOJIBI: COCTaB, KiacCU(pUKAIMSA YIIIEBOJOB (MOHO-, JHU- M TOJHMCAXapHUIbl).
[1r0K03a - MpOCTeHIMiAi MOHOCaxapua: OCOOCHHOCTH CTPOEHHUS MOJICKYJIbI,
du3nueckrue U XUMHYECKUE CBOMCTBA (B3aumojericTBue ¢ ruapokcuaom meau(Il),
OKHCJICHME aMMHA4YHBIM pacTBOPOM okcuaa cepedpa(l), BoccTaHOBICHHE,
OpoKeHHE TIIFOKO3bI), HAXOXJACHUE B MPUPOJIE, NMPUMEHEHHE, OUOIOTHYecKas
poiib. PotocunTe3. OpyKTO3a Kak M30Mep TIHOKO3bl. KpaxMan u mesono3a Kak
npupojHble monauMmepsl. CTpoeHHE Kpaxmajia W UeJUIojo3bl. Duznueckue u

XMMHUYECKHE CBOMCTBA KpaxMmaja (TUAPOIN3, KaueCTBEHHAs PEAKIIUs C HOJIOM)

A30TCoieprKalliie OPraHNIeCKUE COSTUHECHUS

AMHMHOKHCIIOTBI Kak amM(OTepHbIe OpraHWYecKue coenuHeHus. Duznueckue u
XUMUYECKUE CBOWCTBA AMHMHOKHUCIOT (Ha MOpUMEpe TIMIHMHA). buomorunueckoe

3HAa4YCHHUEC aMHMHOKHUCIIOT. HCHTI/II[BI

4.2

benkun kak MPUPOJHLIC  BBICOKOMOJICKYJIIPHBIC  COCAMHCHUA. HepBI/I‘-IHaH,

BTOPUYHASI U TPETUYHAS CTPYKTYpa OEIKOB. XMMUUYECKHE CBOMCTBA OEITKOB:




TUAPOJIN3, ACHATYypalus, KAUCCTBCHHBIC PCAKIIMK Ha OenKu

5 BBICOKOMOJICKYJIHPHLIG COCIMHCHUA
5.1 OCHOBHBIC TIOHATHS XWMHUH BBICOKOMOJICKYJISIPHBIX COGHHHCHHﬁZ MOHOMCD,
[MIOJIUMCP, CTPYKTYPHOC 3BCHO, CTCIICHb IMOJIUMCPpHU3AllUU, CPCOAHAA MOJICKYJIAPpHAA
Macca. OCHOBHEBIE MCTOABI CHHTC3d BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHHﬁ -
[MOJIUMCPHU3alUAd U ITOJIMKOHACHCAITUA
5.2

3KCHepI/IMeHTaJ'IBHBIC MCTOJbI H3Y4YCHHUSA BCIICCTB W HUX npeBpameHHﬁ:

O3HAKOMJICHUC C 06pa3uaMH IMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IINIAaCTMACC,

Kay4YyKOB. HOHY‘ICHI/IG CHUHTCTHYCCKOI'O KaydyKa U PC3UHbI

Ta0muma 15.2

[IpoBepsiembie TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM

oOpazoBaTenbHOM porpaMmsbl (11 kmacc)



Kon
IIPOBEPSAEMOTO

pe3ynbTara

[IpoBepsiembie TpeAMETHBIE PE3YIHTATHl OCBOCHHUSI OCHOBHOM

o0pa3oBaTeIbHOM MPOrpaMMbI CPEIHEr0 00IIEeT0 00pa3zoBaHuUs

1

Teopernueckre OCHOBBI XUMHUU

1.1

Brnagenue cucTteMoil XMMHMYECKMX 3HAaHUM, KOTOpas BKIIOYAeT:
OCHOBOITOJIATAIOIINE MOHATUS (XUMUYECKUN IJIEMEHT, aTOM, JIEKTPOHHAS
oOoyiouka aroma, S-, p-, "-dIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPHUIIATEIbHOCTD, CTENIEHb OKUCIICHUS,
XUMUYECKass CBs3b, MOJb, MOJSIpHAs Macca, MOJSIPHBIA OOBEM,
KpUCTATMYECKasl peIIéTKa, TUIhl XUMUYECKUX Peakiuil (OKUCIUTEIbHO-
BOCCTAHOBUTENbHBIC, 3K30- W OHAOTEPMUYECKUE, PEAKUUU HOHHOIO
oOMeHa), pacTBOP, DJIECKTPOJUTHI, HEIJIEKTPOIUTHI, JICKTPOIUTHYECKAsS
UCCOLMAIUSl, OKHUCIMTENb, BOCCTAHOBUTENb, CKOPOCTbh XUMHUYECKON
peakluy, XUMHUYECKOE pAaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
DIEKTPOJUTHYECKON — auccounanuu, [lepmoamueckuin 3axkon .M.
MenzeneeBa, 3aKOH  COXPAaHEHHMs  MAacChl),  3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHUHU, (PAKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, TIOJyYEHHMH M O€30MacHOM MCHOJb30BAHUM Ba)KHEHIINX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOW JesSTEITbHOCTU

qCJIOBCKA

1.2

CdopMupoBaHHOCTh YMEHUH BBISIBIIATH XapaKTEPHBIC TPU3HAKH




1 B3aMMOCBA3b H3YYCHHBLIX HOHHTHf’I, INPUMCHATh COOTBETCTBYIOIIUC
[MOHATHA IIPHU OIIMCAHUU CTPOCHUA U CBOMCTB HCOPTraHNYCCKHNX BCIUICCTB U
X HpeBpameHm”I; BBISBIISITh B3aMMOCBSI3b XHMMYECKHX 3HAHMU C
IMOHATUAMMUA u MMpCACTAaBJICHUAMUA APYyrux CCTCCTBCHHOHAYYHBIX

IPEAMETOB

1.3

BJ'IaI[CHHe OCHOBHBIMH MCTOAAMHU HAYYHOI'O IIO3HAHHA BCIICCTB U
XUMHNYCCKUX SIBJICHUM (H&6JII-0,ZI€HI/I€, HU3MCPCHHC, OKCIICPUMCHT,

MOJICTUPOBAHUE)

1.4

ChopMupoBaHHOCTh YMEHUM OIpPEACNATh BAJICHTHOCTh U CTENCHb
OKHUCIICHHSI XUMUYECKUX 3JIEMEHTOB B COEIMHEHUAX PA3JIMYHOIO COCTaBa,
BUJI XMMHYECKOM CBsi3u (KOBaJICHTHAs, MOHHAs, MeTaJuIMuecKas,
BOJIOPOJIHAs) B  COCAWHEHHUSIX, THUIl KPUCTAIMYECKOU PEIIETKU
KOHKPETHOTO  BemiecTBa  (aToMHasi,  MOJICKYJISIpHasi,  HOHHas,

MeTaJUTHYeCKas)

1.5

C(bOpMHpOBaHHOCTL YMGHI/Iﬁ OIIpCACIATL XapaKTCp CPCAbl B BOJHBIX

PaCTBOpAX HCOPIraHUICCKUX COGIII/IHCHI/Iﬁ

1.6

CdopMUpOBaHHOCT, YMEHHS KJIACCU(PHUIIMPOBATH XUMHUUYECKHE PEaKIuu
[0 Pa3JIMYHBIM IPU3HAKaM (YHCIYy M COCTaBY pPEarupyrolinx BEIIeCTB,
TeIIoBOMYy d(dekTy peaknuu, HW3MEHEHUIO CTEIEeHEH OKHUCICHUS

DIIEMEHTOB, 0OPAaTUMOCTH PEAKIUH, YUACTHIO KaTaInu3aTopa)

1.7

ChopMupoBaHHOCTH ~ YMEHHM  COCTAaBJISITh  ypaBHEHUS  pEaKIIHi
PA3JIUYHBIX THUIIOB, IIOJIHBIE W COKpAlIEHHBIE YPAaBHECHUS pPEaKUUU
MOHHOTO OOMEHA, YYUTBIBASI YCJIOBUS, IIPU KOTOPHIX ITU PEAKIIUU HIYT

10 KOHIIA

1.8

ChopMupoBaHHOCTh YMEHHI TPOBOJIUTH PEAKIIMH, TOTBEPIKIAIOIINEC
KAQUECTBEHHBIA  COCTAaB  PA3JIMYHBIX  HEOPraHWUYECKUX  BEIIECTB,
pPAacro3HaBaTh ONBITHBIM IIYTEM HWOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

ChopMupoBaHHOCTh YMEHUW PACKpPBIBATh CYIIHOCTh OKUCIUTEIHHO-
BOCCTAHOBHUTEJBHBIX PEAKIUA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO

Oayranca 3TUX peaKIui

1.10

ChopmupoBaHHOCTh yMEHUH  OOBSICHATH 3aBUCUMOCTh  CKOPOCTH

XUMUYECKON PEAKIIUU OT Pa3TUYHBIX (PaKTOPOB

1.11

CdopMupoBaHHOCTH YMEHUN OOBSACHSTH XapaKTep CMEIICHHUS







XUMHUYCCKOI'0O PAaBHOBCCHA B 3aBHUCHUMOCTH OT BHCIIHETO BOBHGﬁCTBHH

(mpunItU Jle [latennbe)

OOm1ast 1 HeOpraHUYECKask XUMHUS

2.1

ChopMuUpoBaHHOCT, YMEHUW pacKpbiBaThb cMbIch Ilepuoamdeckoro
3aKOHA .. Menpgeneena u JIEMOHCTPUPOBATH €ro

CUCTEMATU3UPYIOUTYI0, O0BSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIIUU

2.2

ChopMHpOBaHHOCTE YMEHHUH XapaKTEpU30BaTh AIEKTPOHHOE CTPOCHHE
AQTOMOB XMMHMYECKHUX 3JIEMEHTOB 1-4 nepuonos Ilepuoanyeckoi cucTeMsl
xuMu4deckux dieMeHToB .M. MeHneneeBa, UCIOJIBb3Yysl MOHATUA «S-, p-,
N-DIIeKTPOHHBIE OpPOUTANINY», «IHEPTETHUECKUE YPOBHM», OOBSCHITH
3aKOHOMEPHOCTH HM3MEHEHHs CBOWCTB XMMHYECKMX OJJEMEHTOB U HX
COCAMHEHNA MO mnepuojaM U TpynmnaMm llepuoanueckol cHUCTEMBI

xuMudeckux siaemenToB .M. Menaeneena

2.3

CdopMupoBaHHOCTh yMEHUH XapaKTepu3oBaTh (OMHCHIBATh) OOIIHE
XUMUYECKNE CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEP)KIATh  CYIIECTBOBAHWE  T'C€HETHYECKOM  CBSI3M  MEXKIY
HEOPTaHUYECKUMHU BEIIIECTBAMH C TTOMOIIIBIO ypaBHEHUH

COOTBCTCTBYIOIINX XMMHUYCCKUX pCaKHI/Iﬁ

2.4

CdopMupoBaHHOCTH ~ yMEHMIl  yCTaHAaBIMBAaTh  MPUHAIJICKHOCTH
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K ONPEACIEHHOMY KIaccy
(rpynme) coenuHeHM (TIPOCTHIE BEIIECTBA - METAJUIBI U HEMETAILIbI,

OKCHUJIbl, OCHOBaHUSI, KUCJIOTHI, aM(pOTEPHbIE THIPOKCUbI, COJIN)

2.5

CdopMUpOBaHHOCTh YMEHUW HCIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY
JUTSI COCTaBIICHUS (POPMYJT BEIIECTB M YPAaBHEHUM XUMUYECKUX PEaKIIUM,
cucreMaTrueckyo HomeHknatypy (IUPAC) u TpuBHaabHBbIC Ha3BaHHS
OTZIETHHBIX HEOPTAaHWYECKUX BENIECTB (yrapHBIM ra3, YIJICKUCIBIA ras,

dMMUaAK, ram€Has HU3BECTh, HerauméHas H3BCCTb, INTHECBAA COAA, ITMPUT U

JpyrHe)

2.6

CdopMupoBaHHOCTh yMEHUW XapaKTepu30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX BEIECTB PA3JIUYHBIX KIIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHME  T'E€HETUYECKOM  CBS3M  MEKIY

HCOPIraHU4CCKUMH BCIICCTBAMM C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIIMX XUMUYECKUX PEAKIUN







2.7

CdopMupoBaHHOCTh YMEHUN IUIAHUPOBATh M BBHIMOJHATH XUMHUYECKHM
DKCIIEPUMEHT (pa3jioKEeHHWE TMEpOKCHAa BOAOPOJAa B MPUCYTCTBUU
KaTaJIn3aTopa, OIPENEICHUE CpPEllbl PAaCTBOPOB BEIIECTB C IMOMOIIBIO
YHUBEPCAJIbHOTO WHAMKATOPa, BIUSHUE pa3IUYHBIX (DAKTOPOB Ha
CKOpPOCTb ~ XMMHMYECKOH  peakiiH, peakluud HOHHOrO  OOMeHa,
KayeCTBEHHBIC peaklUu Ha cyibdar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA
KAaTHOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJad 10 TemMaMm
«Mertamnbsl» U «Hemeramnsl») B COOTBETCTBHM C IMpaBUJIaMU TEXHHUKHU
Oe3omacHOCTH Tpu OOpalleHud C BEUIECTBAMH M J1a0OpAaTOPHBIM
000py0BaHUEM; MPEACTABIATH PE3YIbTAThl XUMUYECKOTO SKCIIEPUMEHTA
B (opme 3amucu ypaBHEHMH COOTBETCTBYIOIIMX pEAKIUH U

(bOpMYHI/IpOBaTB BBIBOJbI HAa OCHOBC 3THUX PC3YJIbTATOB

2.8

C(bOpMI/IpOBaHHOCTL YMGHI/If/'I CO6J'II-O,ZI&TI: I[IpaBuJia  IIOJIb3OBAHHA
XUMHYECKOMN HOCYIIOﬁ u J'Ia60paTOpHI>IM O60py,Z[OBaHI/I€M, a TaKXCeC
[IpaBHJIad O6paHleHI/ISI C BCIICCTBaAaMU B COOTBCTCTBHU C MHCTPYKIHUAMHU I10

BBITTOJIHCHU IO J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTh YMEHHI XapaKTEpU30BaTh XUMHUYECKHE IMPOIIECCHI,
JekKalue B OCHOBE IPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHCIIOTHI,
aMMHUaka, a Takxke CQOPMHUPOBAHHOCTh MPEJACTaBIEHUNH 00 00muUx
HAyYHBIX TPHUHIMIAX M OKOJOTHYECKUX TMpoOJeMax XUMHYECKOTO

MPOU3BOJICTBA

XUMUS U )KU3Hb. PacuéTsl

3.1

ChopMHUPOBAaHHOCTh MPEACTABICHUNA O XUMHYECKOW COCTaBIISIONISH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XUMHUHU B TIO3HAHUU SIBJICHUMN
NpUposibl, B (OPMUPOBAHWU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBLHOM  IPaMOTHOCTH,  HEOOXOIMMOW IS pEIICHUs
MPAKTUYECKUX 3a7a4 M DIKOJOTMYECKU OOOCHOBAHHOTO OTHOIICHHS K

CBOEMY 3JIOPOBBIO M IPUPOTHOM Cpejie

3.2

ChopMupoBaHHOCTh YMEHHI KPUTUYECKUA AHAIM3UPOBATH XUMHUYECKYIO
nH(OPMAITUIO, TTOTYYaEMYI0 U3 Pa3HBIX HCTOYHUKOB (CPEACTBA MAaCCOBOM

KOMMYHUKAIINH, CeTh IHTEpHET U IpyTHe)

3.3

ChopmupoBaHHOCTh yMEHUW COOMIOATH TpaBUJA  DKOJOTHUYECKH

1€J1€CO00Pa3HOTO MOBEACHUS B OBITY U TPYIAOBOMN AESITENIbHOCTU




B LEJISIX COXPAHECHUS CBOErO 3J0POBbSI U OKPYXKAKOUIECH IMPUPOIHOU

cpenbl

3.4 Oco3HaBaTh  OMACHOCTh  BO3JICUCTBUS HA  JKUBBIE  OPraHU3MBI
ONPEACIEHHBIX BEIIECTB, MOHMMAs cMbIci Tokazarens [IJIK, moscHaTh
Ha MpUMEpax CrocoObl YMEHBIIEHUS W MPEAOTBpALICHUS WX BPEIHOTO
BO3JICMICTBUS HA OPraHU3M YeJIOBEKA

3.5

CdopMUpOBaHHOCTH YMEHUN MPOBOIUTH BHIYUCIICHUS C UCTIOJIb30BAaHUEM
MOHSTHUS «MaccoBasi J10Ji BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUIN
ra3oB IpU XUMHUYECKUX PEAKIMSIX, MACChl BEIIECTBA MM 00bEMaA ra3oB
MO0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe€ WM OOBEMY OJHOTO W3
YYaCTBYIOIIUX B PEAKIMU BEIIECTB, TEIUIOBOTO 3(dekra peakiuu Ha

OCHOBC 3dKOHOB COXpPAaHCHHA MACChl BCHICCTB, IIPCBpAIICHUA H

COXpPAaHCHHA DHCPIUun

Taomuna 15.3

[IpoBepsiembie anemMeHThI coaepskanud (11 kiacc)




Kox

[IpoBepsieMblii 3JIEMEHT COJIEPKAHUS

TeopeTnueckne OCHOBBI XUMHU

XUMHUUECKHUI 3eMeHT. AToM. Spo aToMa, W30TOMbI. DJIEKTPOHHAs 000JIOYKA.
DHEpreTUUeCcKue YpoBHH, MOAYPOBHU. ATOMHBIE OpOUTANIH, S-, p-, C/-DIIEMEHTHI.
Oco0eHHOCTH pachpesieNieHusl 3JEKTPOHOB 0 OPOUTANIIM B aToOMaxX 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOH(UTYpAIUs aTOMOB

1.2

[leprnoanueckuid 3akoH U [lepuoguueckas cucremMa XUMHAYECKUX diieMeHToB /.M.
MenpaeneeBa. CBsi3b NEPUOJUYECKOrO 3akoHa U Ileproanyeckol CHCTEMBI
xumuueckux 3neMeHToB .M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
QTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHUUYECKUX DJIEMEHTOB U
00pa3yeMbIX MMH IIPOCTBIX M CIIOXKHBIX BEIIECTB IO TPyHIaM M IIepHOJIaM.

3HaUYeHHUE IMCPHUOJUYICCKOI'O 3aKOHA B PA3BUTHH HAYKH

1.3

CtpoeHue BelecTBa. XUMHUECKas CBsI3b. Bujbl XuMuyeckoi cBsi3u (KOBaJIEHTHAs
HETIOJISIpHAs W TOJIsipHAsi, MOHHAsA, MeTajuinyeckasi). MIoHbI: KaTHOHBI U aHUOHBI.
MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW XUMUYECKOW CBsi3U (OOMEHHBIM U

IIOHOpHO-ElKHCHTOpHBIfI). BOI[OpOI[HaH CBA3b

1.4

BaneHTHOCTB. DIIEKTPOOTPULIATENBHOCTh. CTEIEHb OKUCIICHHUS

1.5

BeliecTBa MOJEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUA. 3aKOH TOCTOSIHCTBA




cCoCTaBa BFCIIICCTBA. Turnsl KPpUCTATIIINYCCKUX pCIIIéTOK. 3aBHCUMOCTL CBOMCTBa
BCIICCTB OT THUIIA KpPICT&JIJIH‘IQCKOfI pGHIéTKI/I. [IonsiTue o AUCIICPCHBIX CUCTEMAX.

HcTtuHHBIC U KOJUIOMOHBIC PACTBOPHI. MaccoBas A0JI1 BCIICCTBA B paCTBOPC

1.6

KHaCCI/I(bI/IKaHI/IH HCOPTaHUYCCKNX COGIIHHGHI/IfI. HOMCHKHaTypa HCOPTaHNYCCKUX

BCIICCTB

1.7

XuMuueckas peaKknuus. KJIaCCI/I(bI/IKaHI/ISI XUMHUYCCKHUX peaKum”I B HeOpFaHI/I‘{eCKOfI
141 OpFaHH‘IeCKOﬁ XUMHH. 3aKOH COXpaHCHHUA MACChI BCIICCTB, 3dKOH COXPAaHCHUA U

[IPCBpAICHUA SHCPTHUHN ITPU XUMHWYCCKUX PCAKIUAX

1.8

CKOpoCTh peakinu, e€ 3aBUCUMOCTh OT Pa3IUYHbIX (PAKTOPOB

1.9

O6paTI/IMI>I€ PCaKIIMH. XHUMHYECKOE PaBHOBCCHC. q)aKTOpBI, BIIMAIOIIMEC HA

COCTOSIHUE XUMHYECKOro paBHoBecus. [Ipunumn Jle [larense

1.10

QHGKTPOJII/ITI/ILIGCKEUI Aucconurainms. CunbHbple W cJ1aOble QJICKTPOJIUTEI. Cpez[a
BOJHLIX PACTBOPOB BCIUICCTB: KHUCJIAs, HeﬁTpaHBHaﬂ, mecjiouHasd. PCaKHI/II/I HOHHOTI'O

oOMeHa

1.11

OKHUCIUTEIIHFHO-BOCCTAHOBUTEIIHLHBIC pCaKnuu

Heoprannueckast xumust

2.1

Hemetamibl. [lonoxenne HemetaimoB B llepumonnueckoil cucteMe XUMUYECKHUX
hnemeHToB J[.M. MenneneeBa u 0coOEHHOCTH CTpoeHHs aTomMoB. Duznmyeckue

CBOICTBa HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha MPUMEPE KUCIOPOa, CEpPHI,

dbocdopa u yraeposa)

2.2

XUMUYECKHE CBOMCTBA BaXKHEHIINX HEMETA/UIOB (TaJOr€HOB, CEphI, a30Ta,
dbochopa, yriepoga MU KpeMHHS) W HUX  COCIUHEHUH  (OKCHJIOB,
KHCJIOPOJICOJIEPKAIMX ~ KUCJIOT, BOJOPOAHBIX coeauHeHui). IIpumeneHue

BAOKHEHIIINX HEMETAJUIOB U UX COEIMHEHUN

2.3

Meramibl. [lonoxxenue wmeramioB B llepuoauueckor cuctemMe XHUMHUYECKUX
hinemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJICKTPOHHBIX 000JI0UYEK
aToMOB MeTasuioB. O0mume dusuveckne cBoiicTBa MeTaioB. CIijlaBbl METAJJIOB.

DJIEKTPOXUMHUYECKUAN PSAJT HAIIPSYKEHUM METAJIOB

2.4

XUMHUUYECKHE CBOMCTBA BAXXHEUIIIMX META/UIOB (HATPUM, Kalui, KaJabllUi, MarHui,
ATIOMHHUH, IIHHK, XPOM, KEJIe30, Melb) M UX coeauHeHui. OOmme crocoObl

[MOJIYUYCHUA MCTAJLJIOB. HpI/IMeHeHI/IC MECTAJIJIOB B 6BITy N TCXHUKE

2.5

['eneTnyeckas CBSI3b HCOPraHNM4YCCKUX BCIICCTB, IIPHHAICIKAIIUX K Pa3INYHbIM

KJIacCaM




XUMUS U )KU3HD

Ponp XxumMuu B 0OECMEYEHUH DKOJOTUYECKON, HDHEPTreTUYECKOW W THINECBOU
0€30MacHOCTH, Pa3BUTHH MEIUIMHEL. [IOHATHE O HAyYHBIX METOMAaX TO3HAHUS

BCIICCTB U XUMHUYCCKHUX peaKuHﬁ

3.2

[IpeacraBnenns o0 oOmMX HAYYHBIX MPHHIMIAX MPOMBIIIICHHOTO IOTYYEHUS
BAKHCUIIMX BEIIECTB. YENOBEK B MHUPE BELIECTB M MAaTEPUATIOB: BAXKHEUIIIHNE
CTPOUTEIIbHBIE MAaTE€pHUANIbl, KOHCTPYKIIMOHHBIE MATEPHUAJbl, KPAaCKH, CTEKJIO,
KEpaMHKa, MaTEepUANIbl Uil SJICKTPOHWKH, HAHOMATEpHUaibl, OPraHUYECKHE U

MUHEpaIbHbIC YI00PEHUS

3.3

XUMHUsT U 370pOBbE YEJOBEKAa: TMpaBUJia HCIOJBb30BAHUS JIEKAPCTBEHHBIX
[pernapaToB, MpaBuiia 0€30MacHOTO MCIOJIb30BaHUs MPENapaToB OBITOBON XUMUU

B ITOBCEIHEBHOM KN3HU
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