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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpelHero ooOimero o0pa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DefgepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TOJNOKeHH «Crtparerun pa3BUTHS BocnuTaHus B Poccuiickoit
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHSI 00YYAIONINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOe oOpa3oBanue, MOJIy4aeMoe BBIITYCKHUKaMHU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 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 OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CpEIHEeTr0 OO0IIero o0pa3oBaHUsl CpeCTBAaMU Yy4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eaed MW MPUHILMIOB, XapaKTEPHU3YIOIMIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (()OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU KaXI0oro ujeHa oOmectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH M HPUHUUIIAMHA CPEIHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCHENIHOINO BKJIOYEHUS B JKH3Hb COLMYMA, NPOJOJDKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€PKaHHsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLIUX MOHITUN, 3aKOHOB M TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCTaBlIeHU O cTpoeHuu BemecTB. CBeneHUs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBSA3M, KJIacCU(UKAILIMOHHBIX MpPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan M (PAKTOJIOTMYECKHME CBEIEHUS O BeEllecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTHUYECKUX TO3UIIHM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEpPHOCTSIX TMpOTeKaHusi jomnoyiHgercs B Kkypcax 10 u 11 ximaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH HMH(POPMALIUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCSd MHPOBO33PEHUYECKONW OCHOBBI ISl TTOHUMAaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYMII MEXKIYy HOBBIMH (PaKTaMHM U  TEOPETUUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
oOy4Jarommxcs NPUHATHIE NPOrpaMMON IO XUMHUU MOJAXOJbl K OIpPEAENICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MHpOpMALK, HEOOXOAUMBIX JJI MPUOOPETEHUS OIbITA TPAKTUYECKON
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



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

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUHW KAk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ atum, conepxaTenbHasi XapaKTepUCTUKA LIEJIed U 3a/1ad U3yYeHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
IPaKTUYECKOH KOMIIOHEHTE COAEpKaHUs OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHus MpolJeM, MOoUcKa, aHainu3a U 00padoTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€e30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIH30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO TPUPOIOTIONB30BAHMS, TIOTIOTHEHUS YHEPTETHUSCKUX PECYpCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMH SBIICHUSIMH.

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

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero odpazoBaHusi, cocrabisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COECIUHEHUSAX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M MX IIPEBpALICHUIL:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psii. DTUJIEH U MPOMUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIINe
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaKlUUK TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae, cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolicmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



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

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxknenue. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEePUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa M 3TaHOJIa HA OPTraHr3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyUYCHHE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUsS ~ yriaeBoAoB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHuueckue coeauHeHus. Guzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKYIsIpHBIE COeTUHEHUS

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METObl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIONb30BaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukaius, nepuoInIHOCTh, HaOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kmerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOTO MUTaHUS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxkiarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUN MPU XUMUUECKUX PEAKIIHIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

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

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpoa, cephl, hochopa u yriepoa).

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

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIUX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINM «MeTauibl U CIUIaBbl», O0Opa3lloB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMum B 0OecrieYeHUM IKOJOTUYECKOM, IHEPTreTUYECKON U TMHUILEeBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUANIOB: BAXKHEUIIME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO MCIOJIL30BaHUs MpenapaToB OBITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUM, SBJISIIOIIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, UBMEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeAMETHBIM W TpeIMETHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATCIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PEe3yJIbTAaTOB OCBOCHHS MpelMeTa «XUMHs» Ha YPOBHE CpPEIIHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMH IIE€JI0CTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

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

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATENIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HaHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1ad, BBHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HAcCJEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTMTCIIBHBIX ~ HAOMIOJMEHUN, KPOMOTIMBBIX  AKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJACHUS;

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

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHWE MOCIEACTBUNA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOJIO/IEHUsI TIpaBWJI OE€30MacCHOro OOpalieHusi C BelleCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUSITHS BPEIHBIX NMPUBBIUEK (YIOTPEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTMBHOE€ Yy4YacCTHE B PEIICHUH MPAKTUYECKUX 3a/1ad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XHUMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIUX BpEHd OKPYKaAIOUIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TJI00ATBHBIX MPo0ieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TOHUMAaHUsA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAayYHbIX (AKTOB W HUMEIONIMXCS JAHHBIX C IEJBI0 IOJTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENpEephIBHOMY  0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[EJOCTHOCTh HAy4YHOW KapTHHBI MHUpa U CHEHU(PUKY METOJOB TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHBIC NEeWCTBHs (TIO3HABaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH [UIS KIACCU(UKALMU BEIIECTB H
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuu — TMPU PElICHWH Y4YeOHBIX MO3HABATEIbHBIX M IMPAKTUYECKHX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XHMMHUYECKHX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTEJIIBHOIO IUIAHUPOBAHUS W IPOBEIACHUSA
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh 17§
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHOpMaleil: TpUMEHSATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM TeMbI B XOJ€ Juaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUN
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
Xo7ie 00CyXk/1eHHs 1 0OMEHa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpUTM JEUCTBUU IpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

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

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



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHHWS M KYJbTypbl JIHYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHs] MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIINE TOHATHA (XMMHYECKUI JJIEMEHT, aToM, >3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30Mephbl, TOMOJIOTHYECKUN psAJl, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKHX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COETMHEHU;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBJIMBATh MOJENIM MOJIEKYJ OpPraHMYEeCKUX BEUIECTB JUISl WILTIOCTPALUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTh KM Ha3BaHUSA IO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJIOTA, CTE€APUHOBAs KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh yMEHUS MPUMEHSATH TOJOXKECHHUSI TEOPUU CTPOCHHS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOMCTBA TUIHUYHBIX MPEACTABUTENICH pPa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, IeJUII0JI03a, aMUHOYKCYCHas KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbsi (He(QTh, NTPHUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEpepadOTKH U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

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

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOII0IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1TabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe MpaBWia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHbIC PEaKIUU OPraHUYECKHUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIIepUMEHTa B (opMe 3aluCH ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPEICIEHHBIX OPTaHHMYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/JaX TO3HAHMS BEIIECTB H
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPaXkKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPAKTUYSCKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTUYECKAS] JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUM SI3bIK XHUMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU U O€30MMaCHOM HCIIOJIB30BAaHUU BAKHEUIIINX HEOPTAHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(OpPMHPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HeTallEéHasl U3BECTh, MUThEBAS CO/IA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJOPOJIHAS]) B COCTMHECHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBY K OINPEACIEHHOMY Kiaccy/TpyIe
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
N. MenneneeBa 1 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBbHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opouTanm, «IHEpPreTUYECKue YPOBHI, OOBSCHSTh
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XMUMHYECKUE PEAKIUU TIO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIE YPABHEHHS PEAKIIMii HOHHOTO OOMEHA, YYUTHIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

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

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHsS] CEPHOM KHUCIIOTBHI, aMMHaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUAX, MacChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBIMIOJHATh XUMHUYECKUM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE peakuuu Ha cyib(ar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKHUBBIE OPTaHU3MBbI ONPEACTIEHHBIX BEIICCTB, TOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYITHBIX METOAAaX TO3HAHWUS BEUIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounvecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
(undposbie)
n/n TEMIIPOTrPaMMbl Bcero KonTpoabubiepadorsl | IlpakTuyecknepadorbl
o0pa3oBaTe/ibHblepecypChl
Paznen 1.TeopeTnyeckue 0CHOBBI OPraHMYeCKOM XMMHUM
IIpenmeT opraHn4eCcKO XMMUH.
1.1 Teopus cTpOCHUST OPraHUYCCKUX 3
coenuHenuit A. M. byrneposa
Hroromopasaery 3
Pa3znea 2.YriaeBoaopoanbl
51 [IpenenbpHBICYTIIEBOIOPOIBI — 9
' AIIKAHBI
59 HenpenenbHbie yrieBogopoab: 6 1
' AJIKEHBI, AJIKAINCHBI, AJTIKUHBI
2.3 ApOoMaTn4eCKUEYTIIEBOAOPOIBI 2
IIpupoaHbie UCTOYHUKH
2.4 brp 3 1
YTJIEBOJIOPOOB M UX TIepepadoTKa
Hroronopaszaeny 13
Pasznea 3.KucnopoacoaepsxkamueoprannieckuecoeIuHeHust
3.1 Cruptel. @enon 3
39 Anpaeruasl. KapOboHOBBIE 7 1
' KUCTOTHI. Cli0KHBIE YPUPBI
3.3 YrireBos! 3 2




Hroromopaszaeny 13

Pa3znen 4.A30TconepkaniueoprannyeckuecoeIMHeHu sl

4.1 AwmuHBL. AMUHOKACIOTEL. beiku 3

Hroromopaszaeny 3

Pa3znen S5.BbicokomolieKy/JISIPHbIeCOeTUHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2

Hroromnopazaeny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 34




11 KJIACC

KounyecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U (undppoBbIe)
1071 BbI
n/n TEeMIIPOrPpaMMbl Bcero KonTpoabubiepadorsl | IlpakTuyecknepadorbl
oOpa3oBaTe/ibHbIepeCypPChl
Paszgen 1.TeopeTnyecKkneoCHOBLIXMMHUM
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 [Tepuoanueckas cucrema 3
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
12 CrpoeHueseniecTna. 4
' MHoroo6pa3ueBemnecTs
1.3 XUMUYecKuepeakuu 6 1 1
Hroronopaszaeny 13
Pa3nen 2.Heoprannueckassxumusi
2.1 Meranbl
2.2 Hewmerammsr 1
53 CBs13b HEOPraHUYECKUX U 5
' OpraHUYEeCKUX BEUIECTB
Hroronopazneny 17
Paznen 3.XuMus u :XKu3Hb
3.1 XuMus ¥ 5KU3Hb 4
Nroronopazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 3
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KITACC

KonnposepsiemoropesyJjbtara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeTHEro
0011ero oopa3oBaHus

TeOpeTI/I‘IeCKI/ICOCHOBBIOpFaHquCKOfIXHMHH

11

ChopmupoBaHHOCTH TPEICTABICHUNA O XUMHUYECKOU
COCTaBJISIFOLLEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA,
poJIi XMMHMHM B I[IO3HAHUM SIBJICHUA MNPUPOIBI, B
(hOpMHUPOBAHUH MBIIUICHUS U KYJIbTYpPbl TUYHOCTH, €&
(GYHKIIMOHATIBLHOW TPAMOTHOCTH, HEOOXOIUMOW s
pelieHuss MpPaKTHYECKUX 3aJad U SKOJOTHYECKH
000CHOBAHHOI'O OTHOILIEHUS K CBOEMY 3I0POBbIO0 U

MIPUPOAHON Ccpeie

1.2

Biagenune cucteMol XMMHMYECKMX 3HAHUM, KOTOpas
BKJIIOUAET: OCHOBOIIOJIaratoIve MOHATUSA (MOJIEeKyJa,
BaJICHTHOCTb,  3JIEKTPOOTPULATEIBHOCTD,  CTEIICHb
OKHUCJICHHs, XMMHMYECKas CBsI3b, MOJIb, MOJISIPHAs
Macca, MOJISIpHBIH O0BEM, YIJIEPOJIHBIM  CKEJeT,
GyHKIMOHAJIbHAs  Ipynmna, pagukal, HU30Mepus,
WU30MEPBI,  TOMOJIOTMUECKHH  pAL, TOMOJIOTH,
YIIEBOAOPOABI, KHUCIOPOA- U  a30TCOAEpKalue
COEIMHEHUS, OMOJOTMYECKH AaKTUBHbBIE BEIIECTBA
(yrmeBoabl, JKUpBI, O€JKH), MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS); TEOPUU U 3aKOHBI (TEOPUs XMMUYECKOTO
cTtpoenust oprannyeckux BemectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJHUYECKHI A3BIK  XUMHH,
(aKTOJIOrMUECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe,
MIOJIyYE€HUHU u 6e30macHOM MCII0JIb30BaHUN
BOXHEHIINX  HEOPraHMYECKHMX U  OPraHUYEeCKUX
BEUIECTB B OBITY M MPAKTUYECKOW JeSATEIbHOCTH

YCJIO0BCKAa

1.3

ChopmrpoBaHHOCTh YMEHUN BBISBISITH XapaKTepHbIE
[IPU3HAKU IOHATUHM, YCTAHABIMBATh UX B3aUMOCBSA3b,

HCIIOJIB30BaTh COOTBCTCTBYIOIIUC IIOHATHA nmpu




ONMCAHUM COCTaBa, CTPOEHUS M IPEBPALECHUIN

OPraHUYECKUX COCIUHEHUIN

1.4

c(hOpMHUPOBAHHOCTH YMEHUI KCIIOJIb30BaTh
XUMHYECKYIO CUMBOJIMKY JUISL COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX  (pa3BEpHYTOIA,
COKpalEHHOW) (OpMyNn OpPraHUYECKUX BEIIECTB H
YPaBHCHUN XHMHUYECKUX PEaKIUH, H3roTaBIUBATh
MOJEIM MOJIEKYJ OpPraHMYeCKUX BELIECTB  JUIS
WJUTFOCTPALIMM UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO

CTPOCHHA

1.5

CdopmupoBaHHOCTH YMEHHH yCTaHaBIUBaTh
MPUHAJJICKHOCTh U3yYEHHBIX OPTaHUYECKUX BEIIECTB
II0 UX COCTAaBY U CTPOEHUIO K OIpeNeIEHHOMY KJIaccy
(rpymnme) coeauHeHU# (YrJIeBOIOPOIbI, KHUCIOPOI U
a30TcojepkKallue COeAMHEHUS, BBICOKOMOJICKYIspHbIC
COETMHEHUS), JaBaTh UM Ha3BaHUSA 1o

cucrematrueckoii Homenkinarype (IUPAC)

1.5

ChopmupoBaHHOCTE  yYMEHHUS  OMPEICIATH  BUIBI
XMMHYECKON CBSI3M B OPraHUYECKUX COCOUHECHUSIX

(omuMHApHBIC U KPATHBIE)

1.6

ChopmupoBaHHOCTH YMEHUS MPUMEHSITH: MOJIOKEHUS
TEOPUM CTPOEHUsI OpraHuyeckux Bemects A.M.
bytnepoBa ansi OObSICHEHHMS 3aBHCHMOCTH CBOWCTB
BEIIECTB OT HX COCTaBa U CTPOCHUSA; 3aKOH

COXpaHCHHUA MAaCChl BEIICCTB

YrneBoopobl. Kucnoponcoaep:xaine u
a3zoTcojepxKalne OpraHUYecKue COCTMHECHMUSI.

BBICOKOMOJ'IeKy.]'IHpHBIeCOCI[I/IHCHI/IH

2.1

CdopMupoBaHHOCTH yMEHUH MPUBOIUTH
TpPUBMAJbHBIE HA3BaHUS OTIENbHBIX OPraHMYECKUX
BELIECTB (3THnNEH, IIPOIUJIEH, alleTUJIEH,
STUJIEHTJIMKOJb, TJIHLEPHH, (eHon, dopmanbaerus,
alleTajuplerull, MypaBbUHAs KUCJIOTa, YyKCYCHas
KHCJIOTa, OJICMHOBAs KHCJIOTAa, CTEApUHOBAs KHUCIIOTA,

TJTI0K03a, PPYyKTO3a, KpaxMal, MeJlTi0103a, TIUIIH)

2.2

CchopMupoBaHHOCTh ~ yMEHUH XapaKTepu30BaTh
COCTaB, CTpOEHHE, (U3NYeCKHe U XUMHYECKHE

CBOMCTBA THUITMYHBIX Hpe}ICTaBHTeHeﬁ Pa3IIUYHBIX




KJIACCOB  OpPraHMYecKWX BemecTB (METaH, »JTaH,
JTHJIEH, MPOTIHJIEH, areTHIICH, Oyranuen-1,3,
MeTtunOyragueH-1,3, O€H30J, METaHOJ, JTaHOII,
STHJICHTJIMKOJb, TJUIEPHUH, (EHOJ, aleTalbIeTu/I,
MypaBbHUHAS M YKCYCHAsl KUCIIOTBI, TJIFOK03a, Kpaxma,

LIEJUTI0J1032, aMUHOYKCYCHAs! KUCJIOTA)

2.3

CdhopMupoBaHHOCTB yMEHUs UJUTFOCTPUPOBATH
TEeHETUYECKYIO CBA3b MEXKIY TUNUYHBIMU
[IPEACTABUTENAMU PA3IUYHBIX KJIACCOB OPraHUYECKHUX
BELLECTB YPaBHEHUSAMHU COOTBETCTBYIOLIUX

XUMHNYCCKHUX peaKuHﬁ C HUCIIOJIB30BaHHEM

CTPYKTYPHBIX (OPMYIT

2.4

ChopmupoBaHHOCTE  yYMEHUS XapaKTepU30BaTh
UCTOYHUKUA  YTJIEBOJOPOJHOTO  ChIphs  (HE(TH,
MPUPOJHBIN Ta3, yroib), CIOCOOBI UX NepepaboTKu U

MPAKTUICCKOC ITPUMCHCHHUC ITPOAYKTOB nepepa60TI<H

XUMHUS U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCT, YMEHUN  BIAJETh CHUCTEMOM
3HaHUI 00 OCHOBHBIX METOJaX HAy4YHOTO IO3HAHUS,
UCIIOJIB3YEMBIX B XUMHH TPU H3YYCHHH BEIIECTB U
XUMHUYECKUX SIBIICHUH (HaOmrofeHue, HU3MepeHue,
AKCIIEPUMEHT, MOJEIIUPOBAHUE), HCII0JIb30BaTh
CHUCTEMHBIE XHUMHWYECKHE 3HAHUS U1 TPUHATHUS
pelIeHnid B KOHKPETHBIX JKU3HEHHBIX CHUTYaIHSX,

CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHUCM

3.2

CdopMUpOBaHHOCT yMEHHH COOJIOIAaTh MpaBUiia
MOJIb30BaHUS XUMHYECKON MOCYAON U J1a00paTOPHBIM
o0opynoBaHHEM, a TakKe TMpaBuia oOpalieHus ¢
BCIICCTBAMH B COOTBETCTBUU C HHCTPYKHOUSAMU 110

BBITIOJTHCHHUTO na60paT0pH},1x XUMHWYECKUX OIIBITOB

3.3

ChopmupoBaHHOCT, ~ YMEHMIl  IJIaHMpPOBaTh U
BBITMIOJHATh XUMUYECKUI SKCIIEPUMEHT (IIpEeBpaLCHUS
OpraHMYEeCKHUX BEUIECTB IIPU HAarpeBaHUU, IOJTy4YEHUE
STUJIEHA W HW3YYEHUE €ro CBOWCTB, Ka4ECTBEHHBIC
peakuuy  OpraHUYEeCKHMX BEHIECTB, JEHATypalus
0€JIKOB MpU HArpeBaHUH, [IBETHBIE PEAKLIUU OEIKOB) B
COOTBETCTBUHM C IpaBWJIAMH TEXHHKH O0€30MacHOCTH

mpu oOpalieHuu C BeIeCTBaMHU W J1aOOpaTOPHBIM




000pyI0BaHUEM; IPEJICTaBIISTh pe3ynabTaTh
XMMHUYECKOTO 3KCIepuMeHTa B  (opMme 3amucu
YpaBHEHUU COOTBETCTBYIOIIHX peakuuii u

(dbopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIHTATOB

3.4

ChopmupoBaHHOCTH YMEHHI NMPOBOJUTH BBIYUCICHUS
0 XUMHUYECKHMM YpaBHEHHsIM (Macchl, 0O0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOIYKTa
peakiuu MO0 M3BECTHBIM Macce, 00bEMY, KOIMUYECTBY
OJIHOTO U3 HCXOJHBIX BEIIECTB WU MPOIYKTOB

PEaKIIM)

3.5

CdopmupoBaHHOCTH YMEHH KPUTUYECKH
aHAIIM3UPOBATh XUMHYECKYIO uH(pOpMaILHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa

MaccoBoi nHpopmaiuu, cetb IHTEpHET U apyrue)

3.6

CdhopmupoBaHHOCT, yMEHHU COOJIOAATH IPaBUIIA
HKOJIOTMYECKHU 11eJIeCO00Pa3HOro MOBeIeHUsI B ObITY U
TPYJIOBON JEATENLHOCTH B LENSIX COXPAHEHHUS CBOETO
3I0pOBbS M OKPYXKAIOWIEd MPUPOJHON  Cpenpl,
OCO3HaBaTh OMNACHOCTb BO3JEUCTBUS Ha JKUBBIC
OpraHU3Mbl OMPEICNEHHBIX OPraHUYECKUX BEIIECTB,
noHumast cmbicn mnokasarens [IJIK  (mpemenbHO
JOTTYCTUMOW KOHLIEHTpPALIMK), MOACHATh Ha MpUMepax
CrocoObl  YMEHBUIEHMS] W NPEJOTBpAIICHUS UX

BpPCAHOTO BO3JCHCTBUA Ha OpTraHu3M 4YCJIOBCKa

11 KUIACC

KonnpOBepﬂeMorope3y.ﬂbTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJabTAThl 0CBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMBbl CPeAHEro
0011ero 00pa3oBaHus

1 TeopeTnyecKueOCHOBBIXUMHUH
Brnanenvne cucreMol XUMUYECKHMX 3HAHMM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIUE TTOHATHS (XUMUYCCKHIA
11 BIIEMEHT, aTOM, DJIEKTPOHHAas 000JI09YKa aToma, S-, p-, d-

SJICKTPOHHBIC 0p6I/ITaJ'II/I aTOMOB, HWOH, MOIJICKYIJIA,
BaJICHTHOCTD, QJICKTPOOTPULIATCIIBHOCTD, CTCIICHb

OKHCJICHU, XUMHWYECKaA CBA3b, MOJIb, MOJIAPHAasd Macca,




MOJISIPHBI 00BEM, KpUCTAJUTMUECKas PElIETKa, TUIIBI
XUMHYECKUX peaxiuii (oxucIUTENBHO-
BOCCTAHOBUTEJIBHBIE, OJK30- U  JHAOTEPMHYECKUE,
peakuuy HMOHHOrO OOMEHa), pacTBOpP, JIEKTPOJUTHI,
HEDJIEKTPOJIUTBI, BJIEKTPOJIUTUYECKAsT JUCCOLMALMS,
OKHCIIUTEb, BOCCTAHOBUTENb, CKOPOCTb XHMHYECKOU
peakLuy, XMMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI
(Teopus EKTPOIUTUIECKON JMCCOLMALINY,
Ilepuoguueckuii 3axkon .M. MenneneeBa, 3aKoH
COXpaHEHUs Macchbl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUHM  A3BIK  XHUMHHM, (HaKTOJIOTHUECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBe, IIOJIyYEHUH U
0e3omacHOM HCIOJIb30BAHUU BaXHEHUIINX
HEOPTraHWYECKUX BEIIECTB B OBITY M IMPAKTUYECKOU

JCATCIIbHOCTHU YCJIOBCKA

1.2

ChopMupOBaHHOCTh YMEHHUH BBISBISITH XapakTepHBIE
IIPU3HAKA W B3aUMOCBA3b HW3YYEHHBIX IOHATH,
IPUMEHATH  COOTBETCTBYIOLIME  IOHATUA  IIPH
OIIMCAaHUU CTPOCHHMSI M CBOMCTB HEOPraHUYECKHX
BEILECTB M UX IPEBpALICHUH; BBIABIISTH B3aUMOCBS3b
XUMUYECKUX 3HAHUU c MOHATUAMHU u
MPEACTABICHUAMU  JIPYTUX  €CTECTBEHHOHAYYHBIX

MIPEAMETOB

1.3

Bragenne 0oCHOBHBIMU METOJIaMU HAYYHOTO TMO3HAHUS
BEIIECTB W XHUMHUYECKHX SIBJIIeHUU (HaOI0/IeHue,

HU3MCPCHUC, SKCTICPUMCHT, MO)ICJ'II/IpOBaHI/Ie)

14

CdopMupoBaHHOCTH YMEHHI ONPEACIIAThH
BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX
AJIEMEHTOB B COEAMHEHUSIX PA3JIMYHOIO COCTaBa, BUJI
XUMUYECKOU CBSI3U (koBaneHTHAs, WOHHAs,
MeTaJUIM4ecKasi, BOJIOPOJHAs) B COEAMHEHUSX, THII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOrO BEHIECTBA

(aTOMHa}I, MOJICKYJISIpHAsdA, MOHHAs, MCTaHHI/I‘-IeCKa}I)

1.5

CchopMUpOBaHHOCTb yYMEHHI ONpeneisTh XapakTep
cpelpl B BOJHBIX pacTBOpax HEOPraHUYECKUX

COeTUHEHNN

1.6

ChopMUpPOBaHHOCTb ~ YMEHHSA  KJIACCH(PHUIHUPOBATH

XUMHUYCCKUE PCAKIUKW IO Pa3jIMUHBIM IIpHU3HAKaM




(4UCITy ¥ COCTaBY pearupyrolux BEIIeCTB, TEIIOBOMY
s dekTy peakiuu, U3MEHEHHUIO CTETICHEH OKUCICHUS
DJIEMEHTOB,  OOpAaTMMOCTH  PEaKIMH,  y4acTHIO

KaTaiuM3aTopa)

1.7

ChopmupoBaHHOCTP YMEHUN COCTaBISATH ypaBHEHUS
peakuuil pa3IMYHbIX TUIOB, IIOJIHBIE U COKpALIEHHBIE
YpaBHECHUS peaKIWid HOHHOTO OOMEHa, YYUTHIBAS

YCJIOBUS, IIPA KOTOPBIX 3TH PEAKIUU UAYT A0 KOHLIA

1.8

ChopMupOBaHHOCTh YMEHUH TPOBOJUTH PEAKIINH,
ITOATBEPKIAIOIINE Ka4eCTBEHHBIM COCTaB Pa3jIMYHBIX
HEOPraHWYeCKUX BELIECTB, PACIO3HABATh OIIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOIME B BOAHBIX PaCTBOPAX

HCOPTraHNYCCKUX BCIICCTB

1.9

ChopmupoBaHHOCT, YMEHHI pPAaCKpBIBaTh CYIIHOCTH
OKUCITUTEIHbHO-BOCCTAHOBUTEIBHBIX peakiuii
MOCPEACTBOM COCTaBIICHUSI JJIEKTPOHHOTO OanaHca

ATUX peaKIui

1.10

CdhopmupoBaHHOCT YMEHUN OOBSCHATH 3aBUCUMOCTD
CKOPOCTHM XUMHYECKOW peaklud OT Pa3IuYHbIX

¢dakTopoB

1.11

ChopMUpPOBaHHOCTb YMEHMH OOBACHATH XapakTep
CMEIIEHNS XMMHYECKOIO paBHOBECUS B 3aBUCHMOCTH

oT BHeHero Bo3zaelcteus (mpunuui Jle llarense)

OO6m1ast 1 HEOpraHUYECKATXUMUS

2.1

ChopmHupoBaHHOCTE YMEHHIl pacKpbIBaTh CMBICI
Ilepnonnueckoro 3akona JI.MI. MengeneeBa wu
JIEMOHCTPUPOBATH ero CHUCTEMATHU3UPYIOLIYIO,

O0O0BSCHUTENBHYIO Y IPOTHOCTUUYECKYIO (QYHKIIUU

2.2

CdopmupoBaHHOCTH YMEHHI XapakTepu30BaTh
AJIEKTPOHHOE CTpOEHUE aToOMOB XUMHYECKIX
aneMeHToB 1-4 mepuonoB Ileproauyeckoil CHCTEMBI
XUMHYECKUX 3JIEMEHTOB JI.1. Menneneena,
UCTIONB3ysl  TOHATUS  «S-, P-, d-3JIeKTpOHHBIC
opOuTamm», «OHEPTeTHUUYECKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XHUMHUYECKUX
AJIEMEHTOB U UX COSAWHEHUH I10 MEPUOaM U TPYIIIaM

HepHOHquCKOﬁ CHUCTEMBI XHUMHYCCKHX OJICMCHTOB




JI.1. MenneneeBa

2.3

CdopmupoBaHHOCTH YMEHHH XapaKTepu30BaTh
(omuchIBATH) o0rmue XAMHYECKHE CBOICTBa
HEOPraHWYeCKHX  BEIIECTB PaA3JIMYHBIX  KJIACCOB,
MOJATBEPXKJIaTh CYIIECTBOBAHUE T'€HETUYECKOM CBS3H
MEX/y HEOPraHWYECKMMHU BEIIECTBAMH C IOMOIIBIO

YPAaBHEHUN COOTBETCTBYIOLIUX XUMHUECKUX PEAKLIUN

2.4

CdhopMupoBaHHOCTH YMEHUH’ yCTaHaBJIMBATh
MNPUHAJICIKHOCTh HCOPraHMYCCKUX BCUICCTB IO HX
COCTaBy K OIpeAen€éHHOMY Kiaccy  (rpynme)
COCIMHEHUH (MPOCThIE BEIIeCTBA — METAUIBI U
HEMETaJUTbl,  OKCHJbI, = OCHOBAHHS,  KHUCIIOTHI,

amM(OoTepHbIE TUAPOKCHIBI, COJIH)

2.5

CdhopMupoBaHHOCTD YMEHUH UCIOJIb30BaTh
XUMHAYECKYI0 CHUMBOJHKY Ui COCTaBJICHUS (HopMyn
BEIIECTB M YPAaBHEHUH XUMHUYECKUX  PpEaKIM,
cucrtemarnueckyro  Homenkiarypy (IlUPAC) u
TpPUBHAJbHBIC HA3BAHUS OTIECIBHBIX HEOPTraHHMYECKHX
BEIIECTB (YrapHbld ra3, YIJICKUCIBIM Ta3, aMMHaK,
raiméHas U3BeCTh, HerauéHas U3BecTh, MMThEBast CO/a,

MUPUT U APYTHUE)

2.6

ChopmupoBaHHOCTE ~ yMEHHMH  XapaKTepu30BaTh
(omUCHIBATD) o0riue XUMUYECKHE CBONCTBa
HEOPTaHMYECKUX  BEIIECTB  PAa3JIMYHBIX  KIJIACCOB,
MOJITBEPIK/IaTh CYIIECTBOBAHUE TCHETHUYECKON CBS3U
MEX1y HEOPraHWYECKUMHU BEIIECTBAMH C IOMOIIBIO

ypaBHeHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopmupoBaHHOCTh ~ YMEHUN  MIaHUPOBATh U
BBITIOJHATh XUMHUYECKUN HKCIIEPUMEHT (pa3iokKeHHe
MEPOKCHIa BOJOPOJA B IMPHCYTCTBUHU KaTajH3aTropa,
OTIpeNIeIeHNe Cpeibl PaCTBOPOB BEUIECTB C TIOMOIIBIO
VHUBEPCATHHOTO WHIUKATOPA, BIUSHUE PA3TUYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOW PEaKIIHH,
PCaKIiuu NOHHOT'O O6MeHa, KauC€CTBCHHBIC PCAKIINH Ha
cynbdar-, kapOOHAT- W XJIOPHI-aHUOHBI, Ha KAaTHOH
aAMMOHHS, PEIICHHWE SKCIePUMEHTANBHBIX 3a/a4 TIo
TeMaMm «Metamib» U «HemeTanasl») B COOTBETCTBUU

C MpaBWJIAMU TEXHUKU O€30MaCHOCTU MpHU OOpalleHUH




C BeIIeCTBAaMH M JIabOpaTOpHBIM 000pYIOBAHUEM;
NPEJCTABIAT pe3yNbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (OopMe  3amucu  ypaBHEHHH
COOTBETCTBYIOLIMX peakuuidi u  (GOpPMYIHPOBATH

BBIBOJbI HA OCHOBC 3TUX PE3YJIbTATOB

2.8

CchopMupoBaHHOCTb yMEHHUH CcOOJIIOAATH IpaBHIIA
MOJIb30BaHUS XMMUYECKON TOCYJON U J1abOpaTOpHBIM
obopysoBaHreM, a TakkKe MpaBuia OOpameHus ¢
BEUICCTBAMM B COOTBETCTBUM C MHCTPYKIMSIMH IIO

BBITIOJIHCHHU IO J'Ia60paT0pHBIX XUMHNYCCKHUX OIIBITOB

2.9

CdopmupoBaHHOCTH YMEHHH XapaKTepu30BaTh
XUMHUYECKHE  TPOIECChl, Jieallhue B  OCHOBE
MPOMBIIUICHHOTO  TIOJIYYCHHS]  CEPHOM  KHUCIOTHI,
aMMuaKa, a TaKKe c(hOpPMUPOBAHHOCTH
mpecTaBieHuid 00 OOIUX HayuHBIX NPUHIMIAX U
HKOJIOTHUECKUX npobiemMax XUMHYECKOTO

IIPOU3BOJICTBA

XUMHS U KU3Hb. PacyéThl

3.1

ChopmupoBaHHOCTH TPEACTABICHUNA O XUMHUYECKOU
COCTABJISIIONIEH €CTECTBEHHOHAYUYHON KapTHUHBI MHpA,
poJIi XMMHMHM B TIO3HAHUM SIBIICHUA MNPUPOIBI, B
(hOpMHUPOBAHUH MBIIUICHUS U KYJIbTYpPhl TUYHOCTH, €&
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW st
pelieHusl TMPaKTHYEeCKUX 3a7ad U IKOJOTUYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO H

MPUPOAHON Ccperie

3.2

CdopmMupoBaHHOCTH yMEHUH KPUTUYECKH
aHAIM3UPOBATh XUMHYECKYIO uH(pOpMAIIUIO,
MOJIy4aeMyi0 W3 pa3HBIX HCTOYHUKOB (CpeacTBa

MaccoBOW KOMMYHHKAIMH, ceTb IHTepHET U 1pyrue)

3.3

CdhopmupoBaHHOCT, yMEHUN COOJIOAATH MpaBUIIA
9KOJIOTHYECKH TIeJIECO00Pa3HOT0 TIOBEICHUS B OBITY H
TPYJIOBON JEATENBHOCTH B IENSIX COXPAHEHHUS CBOETO

3I0POBBS M OKPYXKAIOLIEH TPUPOJHOMN CpeIbl

3.4

Oco3HaBaTh OMNACHOCTH BO3JCHCTBUS Ha JKUBBHIC

OpTraHHU3MBbI OHpe)IeJ'IéHHI)IX BCIIECTB, ITIOHUMAas CMBICII




nokazarens [I/IK, moscHATh Ha mpuMepax CIocoOBI
YMEHBIIEHUs W MPEJOTBPAILCHUS HUX BPEIHOIO

BOS,Z[CfICTBPIS[ Ha OpraHus3M 4Yc€JIOBCKa

3.5

CdhopmupoBaHHOCTH YMEHHIA MPOBOJUTH BBIYUCIICHUS
C HCHOJb30BAaHMEM IOHSATHUS  «MaccoBas  JI0JIA
BEIIeCTBa B PacTBOpe», 0ObEMHBIX OTHOILIEHUI I'a30B
P XUMHUYECKUX PEaKIUiX, MacChl BELIECTBAa WIIU
00BbEMa ra3oB 1O W3BECTHOMY KOJHMYECTBY BEUIECTBA,
Macce wWiM O00BEMY OAHOIO U3 YYacTBYIOUIMX B
peakiuu BelIeCTB, TemioBoro 3ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MacChl BELIECTB,

MNpEeBpalICHUA U COXPAHCHUA SOHECPTHUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁBHeMeHTCOHepmaHHH

1

TeOpeTI/I‘ICCKI/IGOCHOBBIOpFaHquCKOﬁXHMHH

11

Hpez[MeT OpFaHquCKOﬁ XUMHUH: €€ BO3HHUKHOBCHHEC, Pa3sBUTUC KW 3HAYCHUC B
IMOJIYYCHHH HOBBIX BCIICCTB W MaTCpHAJIOB. Teopnﬂ CTPOCHUA OPraHUYCCKUX

coenunenuit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

1.2

CtpykrypHble (QOpMyJbl OpraHMYECKMX BeIIeCcTB. l'omosorusi, u3oMepus.
XUMHYECKasi CBA3b B OPraHUYECKUX COCIUHEHUAX — OJUHApPHBIE U KpaTHBIC

CBA3U. Hpe,[[CTaBJ'ICHI/Ie (6] KJ'IaCCI/I(1)I/IKaI_IPII/IOpraHI/I‘ICCKI/IXBCH_ICCTB

1.3

Homenknarypa opraHu4eckux COEAMHEHUH (CHUCTeMaTudecKas) U TpUBUAJIbHbBIC

Ha3BaHUS Ba)KHEHIIINX HpeﬂCTaBHTeHeﬁ KJIACCOB OPraHM4YC€CKHUX BCUICCTB

YTI1eBo0pOAbI

2.1

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUM psia. MeTaH u 3TaH — npocreiime
IpPEJCTaBUTENIM aJKaHOB: (U3MUECKHe U XHMMHUYECKHE CBOICTBa (peakuuu

3aMCIICHUA U FOpeHI/Iﬂ), HaxXOXXJACHUC B IPHUPOACL, ITOJTYYCHUC U IIPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHUE, NOMOJIOTMUECKHH pAd. OTHIEH W NPONWIEH —
NpoCTeiIlNe MpeICTaBUTENN aJKEHOB: (M3MUECKHEe W XMUMHYECKHE CBOMCTBA
(peakuuMy TUAPUPOBAHUSA, TaJOr€HUPOBAHMS, TUIpATallU{, OKUCICHHUS U

HOJ'II/IMepI/BaI_[I/II/I), IMOJIYyYCHHEC U ITPUMCHCHUC

2.3

Ankaguensl: OyranueH-1,3 u wmerunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKHE CBOICTBa (peakuus HOJMMEPH3aLIN).

HOJ'IyLIeHI/IeCI/IHTeTI/I‘{eCKOF OKaydyKa 1 PC3HUHBbI

2.4

AJIKMHBI: COCTaB M OCOOCHHOCTU CTPOEHMsSI, TOMOJIOTMYECKHH psill. ALETUIIEH —
OpOCTEHIIMKA TpeACTaBUTENb AaJIKMHOB: COCTaB, CTpOEHHE, (u3nyeckue u
XUMHYECKHE CBOMCTBA (peakluu TUIPUPOBAHMS, FaIOTEHUPOBAHUS, THIpaTallUH,

TOpEeHUs), MOJIyueHUEe U PUMEHEHUE

2.5

Apensl. benzon: cocraB, cTpoeHue, (QU3NYECKME M XHMHYECKHE CBOWCTBA
(peakuuy raJoreHUpOBaHUS U HUTPOBAHUS), IOJyYeHHE U MpuMeHeHue. Tomyout:
coCTaB, CTpoeHue, (¢uU3MYecKue M  XHMHUYECKHe CBOicTBa  (peakuuu
raJJoreHUPOBAHUS W HUTPOBAHMA), MOJIY4YEHUE U MpPHUMEHEHHE. TOKCHYHOCTh
apeHoB. ['‘eHeTnueckasi CBsI3b MEXIYy YIJIEBOJAOPOJAMH, IPUHAUIEKAIMIUMU K

Pa3InYHBIM KJ1acCaM




2.6

[IpupoaHble UCTOYHUKH YTIIeBOAOPOAOB. [IpupoaHbIil Ta3 U MONMyTHBIE HEPTIHbIE
ra3sl. Hedtp u e€ mpoucxoxaenue. Criocodbl nepepaboTku HEPTU: TEpEeroHKa,
KPEKUHI (TEpMUYECKUM, KaTaluTHuecKuil), nuponus. IIpoaykTsl nepepaboTku
He(TH, UX NPUMEHEHHE B INPOMBIIUIEHHOCTH U B ObITy. KameHHblifyrons u

IPOAYKTHIETONIepepadOTKU

KI/ICJ'IOpOI[CO,I[ep}KaH_[I/ICOpFaHI/ILIeCKI/ICCOCI[I/IHCHI/IS[

3.1

[IpenenbHBIE OTHOATOMHBIE CIIUPTHI. METaHO M 3TAHOMI: CTpOeHUE, HU3HUECKUE
u XUMHUECKHE CBOMCTBA (peakiuu c AKTUBHBIMH MeTajJaMH,
rajJjioreHOBOJIOPOJIaMU, TOpPEHHUE), MpUMEHEeHUue. BojopoaHbie CBS3U MEXIY
MOJIEKYJaMH CHUPTOB. [lelicTBME MeTaHOa W 3TaHOJa Ha OpPraHu3M YeJOBEKa.
MHOTr0aTOMHBIE CIIUPTHI. DTUJICHTIUKOIb U TIUIEPUH: CTpOoeHUe, (U3NIEeCKUue 1
XUMUYECKHE CBOMCTBAa (B3aMMOJICHCTBHE CO  INEJTOYHBIMH  METaJIaMU,
KadecTBEHHAS peaxkuus Ha MHOT'OaTOMHEBIE CITUPTHI).

I[eﬁCTBHCHaOpFaHI/ISM‘ICHOBCKa. HpI/IMeHeHI/ICFHI/IHepI/IHa W 3THUJICHTJIMKOJIA

3.2

denom: CTPOCHUC  MOJICKYIJIbI, (1)I/I3I/I‘{eCKI/Ie M XHAMHWYECKHE CBOMCTBA.

Tokcuunoctbdenona. [Ipumenenunedenomna

3.3

Anpaeruapl 1 KeToHbl. DOpMaIbIeTyl, aleTadbIeTHa: CTpOoeHUE, (PU3UIECKUEe U
XHMUYECKHE CBOMCTBA (PEAaKIMHW OKHCICHHUS M BOCCTAHOBJICHHS, KaYECTBECHHBIC

peaKkinm), MoaydeHue U MpuMeHEHNE

3.4

OnHOOCHOBHBIE IpeJieNbHbIe KapOOHOBbIE KHCIOThL. MypaBbHHAs U YKCyCHas
KHUCJIOTBI: CTpOEHHUE, PU3NUECKUE U XMMHUECKHE CBOMCTBA (CBOICTBa, 00IIMe JIIs
Kjlacca KHMCIIOT, peakuusi JTepuduKanuu), IMOJIy4eHHe U IpPUMEHEHUE.
CreapuHOBas U OJIEMHOBAs KUCIOTHl KaK IMPEJCTABUTENN BBICHIMX KapOOHOBBIX

KHCIOT. Mbla KaK COJIM BBICIIUX Kap6OHOBBIX KHCJIOT, UX MOIOIIICC JEeHCTBHUE

3.5

CrnoxHble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIPONIN3 CIOXKHBIX
3(pHpOB. Kupsr. I'maponus KHUPOB. [IpumeHeHne)upoB.

buonornueckaspoibKupoB

3.6

VYrneBoabl: cocTa, KiaccupuKalnus yrieBoaoB (MOHO-, M- U TOJUCAXapHUbl).
['moxo3a — mpocreilmnii MOHOCaxapua: OCOOEHHOCTU CTPOEHHSI MOJIEKYJIbI,
busryeckre U XUMHUYECKHE CBOMCTBA (B3auMoieiicTBre ¢ ruapokcuaom meau(ll),
OKHCIICHME aMMHaYHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHoBieHue,
Opo’KeHHE TJIIOKO3bl), HAaXOXKIEHHE B MpPHUpPOJE, NpUMEHEHHue, OuoyiorhyecKas
posb. @otocunTe3. OpykTo3a Kak U3oMep roko3bl. Kpaxman u nemnono3a Kak
npupoaHbie noaumepbl. CTpoeHHe Kpaxmalla M Le/UIoNo3bl. Pusndeckue u

XMMHYECKHE CBOMCTBA Kpaxmajia (I‘I/I,Z[pOJ'II/IS, KauCCTBCHHAA pCaKlus C I/IOI[OM)

A30Tcozlep>KamHeopraHqucxﬂ CCOCAMHCHUA

4.1

AMWHOKHCIOTHI Kak aM(I)OTepHLIC OpTraHU4Y€CKUC COCOAUHCHUS. duznueckue u




XAMHYECKHE CBOICTBa AMHUHOKHUCIIOT (Ha puMepe [JIMLMHA).

Bbuosornueckoe3znaueHneaMUHOKHUCIIOT. [lennTranl

4.2

benku kak INpUPOIHBIE BBICOKOMOJICKYJIApHBIE coenuHeHus. IlepBuunas,
BTOPHYHAS W TPETUYHAs CTPYKTypa OenkoB. XHWMHYECKHECBOWCTBAOECIKOB:

TUApOIU3, ACHATypalus, KaLIeCTBCHHBIepeaKHI/II/IHafSGHKI/I

BBICOKOMOJ'ICKYJ'IHPHBIGCOe,Z[I/IHeHI/IH

5.1

OCHOBHbBIE TIOHSITUST XUMHUU BBICOKOMOJICKYJIIPHBIX COCIMHEHHI: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEIHSAS MOJIEKYIApHas
Mmacca. OCHOBHBIEMETO/IBICHHTE3aBbICOKOMOJIEK YIS PHBIXCOSTMHEHHI —

NnoJIMmMepu3aluAa 1 NOJUKOHACHCAIUA

5.2

OKCHEpUMEHTAJIbHBIE METOJbl H3Y4YEHMs] BELIECTB M UX IPEBPALICHUI:
O3HaKOMJIEHHE ¢ o0pa3uamMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB. HOJ'Iy‘IeHI/IeCI/IHTeTI/I‘IeCKOFOKay‘IYKa H PC3UHLBI

11 KVIACC

Kon

IIpoBepsieMbliidIeMeHTCOEPKAHUS

1

TeopeTnuecKkneoCHOBBIXUMHUH

11

XUMHUYECKUH AmeMeHT. ATOM. SIapo aroma, M30TOMbI. DJIEKTPOHHAsT 000JI0YKa.
DHepreTUyYecKre yPOBHH, TOJYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, U-37€MEHTHI.
OcCOoOeHHOCTH paclpesielieHus] IEKTPOHOB 0 OpOMTAIsIM B aTOMaxX 3JIE€MEHTOB

MEPBLIX IleTL»IpéX epruoaos. SHCKTpOHHaSIKOH(l)I/II‘ypaI_II/IHaTOMOB

1.2

Ilepuoanueckuii 3akoH U Ilepuoauueckas cucrema XuMU4YeCKUX 3yeMmeHToB [1.1.
MenpneneeBa. CBA3b HepUOAUYECKOTO 3akoHa U llepuogmyeckoil cucTeMbl
xuMuueckux anemeHToB .M. MenzeneeBa ¢ COBpEMEHHONW TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX UMH MPOCTBIX U CIOKHBIX BEIIECTB IO TPYMNIaM U TEPUOAAM.

3HaqeHHenepnoanecxoroz«;aKOHa B pa3BUTHUHAYKU

13

Crpoenue BemiecTBa. XHMHUYECKas CBs3b. BuHIbl XUMHYECKON  CBS3U
(koBalleHTHasI HEMOJsSIpHAs W TIONSpHAs, WOHHAS, MeTayndeckas). VIOHBI:
KaTHOHBI ¥ aHUOHBI. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XMMHUYECKON CBS3U

(0OMeHHBIN U TOHOPHO-aKLIETITOPHBIHN). BogopoaHasicsszb

14

BasneHTHOCTB. D5eKTpOoOTpULIATENBbHOCTh. CTENEHbOKUCIECHUS

1.5

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA
cocTaBa BelllecTBa. THIBl KPUCTANIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA

BC€IICCTB OT THIIA KpHCTaHHHqCCKOﬁ peI_I_IéTKI/I. Ilonstue o AUCTICPCHBIX




cucremax. McTuHHBIE U KOJUIOUAHBICPACTBOPLI. MaCCOBaH,Z[O.HSIBeH_IeCTBaB

pacTBope

1.6

Knaccudukanus HeopraHnueckux coequHeHni. HoMeHkIaTypa HeopraHu4ecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kimaccupukamust ~— XMMHYECKHMX — peakuuid B
HEOPraHUYECKON U OPraHUYECKOM XMMHM. 3aKOH COXpPaHEHMsI Macchl BELIECTB,

3aKOH COXPaHCHH: U MPEBPAILICHUA SHEPTHUU ITPU XUMHUYECCKHUX PECAKIIHUAX

1.8

CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMmMudeckoe paBHoBecue. DakTOpbl, BIMSIONINE Ha

cocTosiHue xumudeckoro pasHosecus. [IpunnunJlelllatense

1.10

:‘)J'ICKTpOJ'H/ITI/I‘IeCKaﬂ JUucconuanms. CunbHble W cia0Oble SJICKTPOJIUTEI. Cpez[a
BOOHBIX PacTBOPOB BCIICCTB: Kuciaasi, HeﬁTpaﬂbHaﬂ, mejaI049Hasd.

Peaknunnonnoroodmena

1.11

OKI/ICJII/ITCJH)HO-BOCCTaHOBI/ITeJII)HblepeaKHI/II/I

Heoprannueckasxumus

2.1

Hemerannsl. [lonoxxenne HemetauioB B Ilepuonuyeckoil cucremMe XMMHUYECKUX
anementoB J[.MI. MenneneeBa u OCOOCHHOCTH CTPOCHHsI aTOMOB. Du3nyeckue

CBOMCTBA HEMETAJLJIOB. AJJIOTPOIUS HEMETAIUIOB (Ha IPUMEpE KUCIOPOa, CEPHI,

docdopa u yriaepona)

2.2

XUMHUYECKUE CBOMCTBA BAKHEHIINX HEMETAUIOB (TaJIOTEHOB, CEpbl, a30Ta,
docdopa, yrmepoga W KpeMHHsA) M HX  COCOUHEHHH  (OKCHIOB,
KHCJIOPO/ICOIEPIKAIINX KHCJIOT, BOJIOPOTHBIX COCITUHECHHUH ).

[IprumeHeHneBaKHENIIIMXHEMETAIIIIOB U UXCOEIUHEHHI

2.3

Meramnsl. Ilonoxenune MerauioB B Ilepuonnueckol cucTeMe XHMHYECKHX
anemenToB J[.M. MenneneeBa. OcOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0YEK
aToMoB MeTtaioB. O6mue ¢uszndyeckue cBoiictBa MeTauioB. CrlaBbIMETAIOB.

QHGKTpOXI/IMI/I‘leCKHﬁpHﬂHaHpH)KCHHﬁMeTaHHOB

2.4

XVUMUYECKHUE CBOMCTBA BaKHEUIIMX METAUIOB (HATPUHM, Kajuii, KalblUH,
MarHuii, aJlOMHHHUHA, IIUHK, XpPOM, JKeJIe30, MeAb) U MX coequHeHuil. OOmue

CrocoObl OTyYeHUs! MeTaJUIoB. [IprMeHeHne MeTaioB B OBITY U TEXHHUKE

2.5

I'enetnueckas cBI3b HCOPraHNMYCCKUX BCHICCTB, MPUHAJICKAIINUX K PA3JINIHBIM

Kj1accaM

XUMHS U KU3Hb

3.1

Ponp xuMum B oOecmeYeHWH HSKOJIOTHYECKOW, IHEPreTHYECKOW | THIINEBON
0e30MacHOCTH, pa3BUTHH MEJIUIIHBI. [TonsTne 0

HAaYYHBIXMCTOJAXTTO3HAHUABCIICCTB U XI/IMI/I‘-IGCKI/IXpeaKLII/II\/'I




[IpencraBnenns 06 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO MOIyYeHHs

BOKHEMIIMX BeELIECTB. YeI0BEK B MHUpE BEIIECTB U MAaTEPUAIIOB: BaXKHEUILIHE

3.2 CTPOUTEIbHBIE MaTEpPHAIbl, KOHCTPYKIMOHHBIE MaTEpPHAIbl, KPACKH, CTEKIIO,
KepaMHKa, MaTepuajbl Uil DJICKTPOHUKH, HAaHOMAaTEpHalbl, OpPraHUYeCKUue M
MUHEpaJIbHbIEC YI00peHUs
XuUMHS ¥ 3J0pOBbE YEJOBEKa: IpaBWJIa HCIOJIb30BAHHUS JIEKaPCTBEHHBIX

3.3 Ipernaparos, IpaBuiia 0€3011aCHOTO UCIOIb30BaHUs IIPENapaToB OBITOBOH XUMHUU

B IOBCEHEBHOMN KU3HHU




YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

1. Xumus. IIpumepHsie pabouure nporpammel. [IpeameTHas TuHUS y4eOHUKOB

O. C. I'abpuemnsnaa, U. I'. OctpoymoBa, C. A. Cnagkosa. 10-11xmaccer
:yae0.mocobue mis obmeoopazonar. opranuzanuii / O. C. ['abpuensn, C. A.
CnankoB — M. : [Ipocsemenue, 2019

2. O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos. «Xumus 10 kaace
yueOHuK 2-¢ uznanue,— M.: [Ipocsemienue, 2020

3. Xumus. 11 xmacc: yue6.asa oomeoopaszoBat. opranm3aiuii / O. C. [N'abpuensn, U.
I'. Octpoymos, C. A. CnaakoB. Xumus. 10 kinacc. ba3oBbiil ypoBeHb. YUeOHUK. —
M.: IIpocBemenue, 2019

4. O. C. I'abpuensn u ap. Xumus. 11 xnacc. ba3oBblii ypoBeHb. MeToauueckoe
nocooue.

4. O. C. I'abpuensu, 1. B. Tpuryouak. Xumus. 11 knacc. bazoBblil ypoBeHb.

5. DnektpoHHas hopma ydyeOHHUKA.

METOAUYECKUE MATEPUAJIbI IJ1s1 YYUTEJIA

1. Xumus. [Ipumepusie pabouure nporpammsl. [IpeameTHas TuHUS y4eOHUKOB
O. C. l'abpuensna, U. I'. Octpoymosa, C. A. Crnagkosa. 10-11xknaccer
:yueb.nmocobue s oomeoOpaszopat. opranuzanuii / O. C. I'abpuensy, C. A.
CnankoB — M. : IIpocsemenue, 2019
ITeyaTHbIE MOCOOUA
- Cepust cipaBOYHBIX TaOJIMIl MO OpraHuyecko xumuu. PykoBojacTBa njst
J1a00pATOPHBIX OMBITOB U MPAKTUYECKUX 3aHATUN 10 Xumuu (8-11 ki)
- Cepusi TaONHI] IO OPraHUYECKON XUMUMU.
COOpHUKY TECTOBBIX 3aJJaHUM JIJI1 TEMATUYECKOTO U UTOTOBOTO KOHTPOJIS.

Y4eOHo-12a00paTOPHOE 000PYAOBAHME
HabGop m1st MoenpoBaHus OpraHnYeCKUX BEIECTB.
- Komnexkuun: «Bonoknay, «Ilnactmaccs», «Kayuayk», «HedTs u npogykTsl ee
nepepadoTKn», « KaMeHHBIN yTroiby.

Y4eOHO-TpaKTHYECKOE 000pYA0BaAHHE

- Habop «YrieBonopoab».
- Habop «Kucnopoaocoaepkaiiye OpraHu4ecKue COeTMHEHUS.
- Habop «KucnoTsl opraHuvyeckue»
- Habop «VYrneBonbl. AMUHBDY.
-  HabGop mocynbl W TpUHAIICKHOCTEH JII YUYEHHUYECKOTO HKCIECPUMEHTA,
HarpeBarteibHbIE TPUOOPHI.

CnpaBouHas 1uTeparypa:

Xumust. CopaBOYHUK IIKOJIBHUKA U CTYAEHTA - 368 c.

Xumus B popmynax. 8-11 kmaccel. (aBT. B.B.Epemun) - 64 c.

Xumus B Tabnunax. 8-11 kmaccel. (aBt. A.E.Haconosa) — 96c¢.

IleuaTHbie mocoOust



- Cepus cnpaBOYHBIX TAOJNUIl IO OpPraHUYECKOl xumuHu. PykoBozacTBa
JUIs. Ta00OpaTOPHBIX OMBITOB M MPAKTUUECKUX 3aHATUM mo Xxumuu (8-11
KJIL.)
- Cepust TaOJMI] IO OPTaHUYECKON XUMHH.
- COOpHUKHM TECTOBBIX 3aJaHMM MJII TEMaTHYECKOTO W MTOTOBOIO
KOHTPOJISI.
- Y4eOHO-12a00paTOpHOE 000pPYyA0BaHHE
Komnexkmuu:
- - AmoMuHUHN — | KOMIUIEKT.
- Bosiokna nemoHcTpanmoHHbIe — 1 KOMIUICKT.
- KameHHbIil yroiae 1 IpOAYKTHI €ro nepepaboTKu — | KOMILIEKT.
- Meramibl — 1 KOMIUIEKT.
- Munepaibl u TopHbie TOpobl (20 BUIOB) — 1 KOMIIEKT.
- Munepainsl u ropHbsie opos! (40 BUI0B) — 1 KOMIUIEKT.
Hed1b 1 npoaykThl ee nepepadoTKu — 1 KOMIUIEKT.
- Ilmactmaccel — 1 KOMILIEKT.
- CrexJo U u3zienus u3 CTeKia — | KOMILUIEKT.
- TormmBo — 1 KOMILIEKT.
- UyryH u cTanb — | KOMIUIEKT.
- IlIkana TBepaocTH — | KOMIIIEKT.
Y4eOHO-IpaKTHYECKOE 000pYA0BaHHE
- HaGop «YrieBonopoab».
- Habop «KucnopomocoaepxainueopraHu4eCKUeCcoeTMHEHUSD.
- Habop «Kucnorsioprannyeckue»
- Habop «YrneBoabl. AMUHBD).
- HalGop nocyabl ¥ NpuHAJIEKHOCTEN JJI1 YUYEHHMUYECKOTO SKCIEPUMEHTA,
HarpeBaTesbHbIE TPUOOPHI.

HUAUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
KomneroTep 1 MyJIbTUMEAUNHBINA TTPOEKTOP.

CD u yyeOHbIe calThl

1.chem.msu.su - Ha caiite "Xumuveckass Hayka u oopa3oBanue B Poccuu'':
"JyiekTpOHHAasi OMbMoTeKa Mo xuMuM'" - chem.msu.su (paznen "Marepuansl
mutst wkoapHUKOB") 1 "[lkonbHOE xMMuUYeckoe oopa3zoBanue B Poccuu:
CTaHAAPTHI, YYCOHUKH, OJTMMITAA]IBI, SK3aMEHbI" (MaTepHabl I yAuTenen u
IIKOJIbHUKOB).

2.hemi.nsu.ru "OcHOBBI XUMMHU'"' - DJIeKTPOHHBIN yueOHuK.INternet-uznanue,
uctpasiaeHHoe u gqonoiaHeHHoe. HoBocubupck: HI'Y, 2001-2006. nonent HI'Y
A.B. Manyiinos u B.W. PonuoHos.nepuoauyeckas cuctema, OTBETHI K 3aj1a4aM U
Ap.

3. college.ru - pazaen "OTKPBITOro KoJuleaka' mo XuMuu. DIEKTPOHHBIA yUeOHUK
o XUMUHM 1151 IKOJABHUKOB ¢ CJI-nucka "OTkpbiTas xumus 2.5" Paznen


http://www.chem.msu.su/rus/#_blank
http://www.chem.msu.su/rus/elibrary/welcome.html#_blank
http://www.hemi.nsu.ru/#_blank
http://college.ru/chemistry/#_blank

XpectoMaTus - moadopka KHUT U cratedd. On-line TecTupoBanue (He0OXoaAUMA
perucTtparus).
4. school-sector.relarn.ru - "Xumus qiass BCEX" u3 cepuu "O0yuaroriue
sHIMKIoneAnn". CaiiT coAep>KUT TEKCTOBbIE U rpaduyeckue Matepuaisbl ( school-
sector.relarn.ru ) pazMerieHssie Bo 2-M u3ganun CDROM "Xumus nis BCEX"
1999r
5. alhimikov.net - caifiT "Alhimikov.net". Conepkanue: 3MeKTPOHHBIA YUeOHUK
"OcHoBBI 0011Ie# U HeoOpraHnYecKor XuMuu" 11t 8-9 KiI.;
6. alhimik.ru - "Anxumuk" CoBETbI AOUTYPUEHTY. Y UUTEIIO XUMUHU.
CnpaBoyHuKk (04YeHb OoJbIast MOA00PKa TAOIUIT M CIIPABOYHBIX MATEPUAJIOB).
http://chemworld.narod.ru/9. chemworld.narod.ru - caiit "Chemworld.Narod.Ru"
Paznensi: [IpakTrka - MIKOJIBHBIE OMbBITHI, KCIIEPUMEHTHI U MH. JIp.;
7. http/wwwehijru. KypHam  «XuMUST M JKA3HB»IOHATHO M 3aHUMATEIBHO
paccka3bIBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOAUT B HAYKE U MUPE, B KOTOPOM
MBI JKUBEM.
8.http://chemistry-chemists.com/index.html. DIEKTPOHHBIN KypHAT « XUMHUKU U XUMUS», B
KOTOpPOM TIPE/CTABJICHBl OMBITHI 1O XUMHUU U 3aHUMaTelbHas uWH OpMaIus,
MO3BOJIAIOIIME YBJIEYb YUCHUKOB SKCIIEPUMEHTAIBHON YaCThIO MTPEAMETA.
9. http://c-books.narod.ru. BceBo3aMoskHast iutepaTypa 1o XuMHHU.
10. http://www.prosv.ru/. TTocoOust ang y4ammxcs, B TOM YHCIE JJISl MOATOTOBKHU
Kk utoroot arrectanuu (OI'D u EI'D), meTtoandeckue mocoOust st yUUTEIEH,
Hay4YHO-TIOMYJIsIpHAs JTUTEepaTypa no XUMHUH.
11. http://1september.ru/. JKypHan mpeaHa3HAyeH HE TOJBKO M yuutTeneil. B HéM
MpEACTAaBICHO OOJBIIOE KOJMYECTBO pPabOT YUYEHUKOB, B TOM 4YHCIIE
UCCJIEI0BATENLCKOTO XapaKkTepa.
12. http://schoolbase.ru/articles/items/ximiya. BcepoCcCHMCKUI IKOJIBHBIN TTOPTA CO
CCBUTKaMH Ha 00pa30BaTEIbHBIC CAUTHI IO XUMUH.
13.  www.periodictable.ru.  COOpHMK  cTaTeli O  XHUMHYECKHUX  DJIEMEHTaX,
WJUTFOCTPUPOBAHHBIN KCIIEPUMEHTOM.
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