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HOACHUTEJDBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepasibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepauuy, peaqu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTparernn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011e00pa3oBaTeIbHON  OpraHU3aluM, SBISIETCS HEOTHEMJIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
Yell0OBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YpOBHE CPEIHETO 00IIero oOpa3oBaHUsl CPeCTBAMU Y4EOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpPENESICHbl B
nporpaMme N0 XHMHU C Y4E€TOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed W MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0o MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHsI Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHLUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHHA B KU3Hb COLMYMA, MPOAODKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJIIFOTCS. OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI 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 XHMMHHM Ha OCHOBE
CUCTEMHOIO TIOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUH Ha  ONpPEENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXHUMHYECKUX M BJICKTPOHHBIX
OpeJCTaBlIeHUd O cTpoeHuH BemecTB. CBeleHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriiOM 3peHHs B mpeamere «XUMHUS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX MO3HUIIMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyiHsgercs B Kypcax 10 u 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IO3HABATEIIBHOW M MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OpPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYalIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTOo
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHue y OOy4YarOMIMXCSd MHPOBO33PEHUYECKONW OCHOBBI JJIi MOHUMAaHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM SKCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYM MEXIAy HOBbIMH (aKTaMHM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl IHEPIeTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jarommxcs MNPHUHATHIE MNPOrpaMMOM IO XUMHUHU MOAXOAbl K OIpPEAeSICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHMI, UMEIOIMX 0a30Boe 3HAUYCHHE IS
pa3iMyYHBIX BHJIOB JESATENBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a u
00paboTku MH(pOpMAaLIK, HEOOXOIUMBIX JJIsi MPUOOPETEHNUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHus, IPH OMPE/IEeIICHUN
COJIEpKaTEeJIbHOM XapaKTEpUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs IVIABHBIMHM ILIEJISIMH W3Y4YEHUS MpeaMeETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUHW KAk  Ba)KHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHUE C HCTOPHEH
UX Pa3BUTHUA U CTAaHOBJICHHUSI,

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHMX pEakUui, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHIA,
MMEIOIINX MECTO B PUPOJIE, B IPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LIeJIel U 3a/1ay U3yYeHUS
IpeIMETa B IPOrpaMMe 10 XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpErnojaBaHUM XUMUUM B OOJblIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
MPAaKTUYECKOH KOMIIOHEHTE COJEp)KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIQJCIOIIEr0 He
HAaO0OpOM 3HaHUM, a (YHKUUMOHAJIBLHOW T'PAaMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTHBHOTO NOJIYYEHHS 3HAHUN W NPUMEHEHUS UX B PEAIBHOW >KM3HU
JUISl pELIEHUS TPaKTUYECKUX 3a1ay.

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

ajanTtanusi 00yJaromMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAIOILErOCS MHpA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYAIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UISl PA3JIMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAJXHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTraHW3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMH MTOTPEOHOCTSIMHU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHUYECKOM
HAIPaBJICHHOCTH XWMHH, € BaXHOW POJM B PEIICHUH TIIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BaHUS, TTOTIOJHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEpexHOro
OTHOUIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPUOOPETEHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1miaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YpOBHSI BXOJIUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIC
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopazoBaHusi, cocTabisieT 68 vaco: B 10 kiacce — 34 yaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o Ki1accupuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METObl M3YyYEHMsI BEIIECTB W HX MPEBpAIICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MeraH W d3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUU psii. DTUIIEH U MPOINUIIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOWCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaklMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QU3MYECKHEe W XMMHYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHHsSI U HUTPOBAHUS), NTOJYYEHUE U NMPUMEHEHHE. Tomnyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxknenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKUi), Tupoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJIbl W3Y4YEHHUS BEIIECTB W HUX MpEeBpaIleHUIl:
O3HAKOMJIEHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB |
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE STUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM MIPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4eckue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIa Ha OPTraHr3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIALEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauueprHa U 3TUIIEHTJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DPOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PrU3MUecKhe W XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [uaponus
coxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIUS ~ yriaeBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

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

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIIlCHUI:
IpoBeJcHUE, HAOMIOJEHNEe W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcumom wmeau(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJAYKTa PEaKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB MIIM IPOAYKTOB PEAKIIUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOPMYHAs M TPETHUYHAS CTPYKTypa OenKkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, IHATypalusl, KAUeCTBEHHbIE peaklny Ha OeJIKu.

OKCNepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M UX MpEeBpallleHui:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuH, [IBETHBIC PEaKIUU OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTETECHb MOJIMMEPU3ALNU, CPEIHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M HX MPEBpallECHUil:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanyst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYLIECTBIISIETCA 4Yepe3 HCIIOJIb30BAaHME KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAyUYHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MaTepus, DHEPrus, Macca, aTroM, OJJIEKTPOH, MOJIEKYJa,
HPHEPreTUYECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
pECYpCHI.

TexHONorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpesesieHusl 3JEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproamyeckoil cucCTeMbl
xuMuueckux snemMeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKas CBs3b. BHAbl XMMHWYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10J1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKOM XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAaHECHUA U MPEBPALLICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3y4YEHHsS BEIIECTB M HX MpPEBpaIlCHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAJUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KAaTAIN3aTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, pEaKkiuu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIUm».

Pacuérnbie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHMEM IOHSATHUS «MACCOBAas
JTOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomunueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpuMepe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAaKHEUINIMX HEMETAUIOB (TajoreHoOB, CEPhl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEAUHECHUM.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSYKEHU METAIIOB.

XUMUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPUM, KalWi, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmme cnocoObl momyyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BELIECTB W HMX IPEBPALICHUN:
U3y4YeHUE KOJUICKINH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IeJI0YeH, KaYeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

Pacuétbl mMaccel BellecTBa WU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHUS ¥ KM3Hb

Ponp xuMun B 00€CIEUYEHUM KOJOTUYECKOM, SHEPTreTUUECKON U MUILEBOU
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, KpackKu, CTEKJIO, KepaMHKa,
MaTepuaibl sl 3JEKTPOHUKU, HAaHOMAaTepHuasbl, OPraHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMmus W 310pOBbE YEJIOBEKA: MpaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3€d TpW  M3yYeHUH OOmed u
HEOpraHu4ecKord xuMuM B 11 Kilacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TOHSTHUS: HAy4YHBIN (DAaKT, TUIMIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUIN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
HU3MEpPEHUS, CKOPOCTb.

buonorusi: kneTka, opraHu3M, SKocHUCTeMa, Owuocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC MMOPOJIBI, MOJIE3HBIE UCKOMAEMbIEC, TOTUINBO,
PECYpPCHI.

TexHonmorus:: XuMHYECKasi MPOMBIIUICHHOCTb, METAJUTYyprus, MPOU3BOICTBO
CTPOUTEIBHBIX MaTEpPUAJIOB, CEIHCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHbIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OO0IIEero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIM MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS NpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIOCOOHOCTh OOY4YalolUXCSd PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

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

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTra «XHUMHsS» JOCTUTalOTCS B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWIAMU  TOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
00y4Jaromuxcs 1Mo peaanu3aii IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamaaHCcKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIITMOHHBIX MPaB M 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAJIBbHBIX HOpPMax M TNpaBUaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

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

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTUYECKOTO
MIPUMEHEHUSI XMUMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAyKH €CTh PE3YJbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TOCIEIYIOLIEM
aHanu3e UHPOpPMAIMU O MEPEOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

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

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIECHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMIA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DU3UUYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COONIO/IeHUsT TIpaBWi 0O€30MacHOro OOpaleHusi C BeHieCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

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

OCO3HAHMS TIOCIEIACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4YyacTHE B PEUICHWU NPaKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3INyHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

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

MOHMMAaHUA TJI00aTbHOTO XapakTepa S3KOJOTHYECKHX MpoOJieM, BIMSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B
dbopMHpPOBaHUN 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 PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEHICHUHU TI00aTBHBIX TPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPpyJAa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHEHHMS SBJICHUH OKPYKAIOIIEro MUpPa U
MPOUCXOAAIINX B HEM W3MECHCHUH, YMEHHUS JIeaTh 000CHOBaHHbBIC 3aKTIOYCHHS HA
OCHOBE HAyYHBIX (AKTOB W UMEIONIMXCA JAHHBIX C IEJbI0  ITOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

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

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKaroUue
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PHUKY METOJO0B TMO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHBIM (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICI0BaHKEe, HAOI0ICHUE, U3MEPECHHUE, SKCIICPUMEHT U JPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYECCKHE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMU Y4eOHBIMU NMo3HaBaATeJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

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

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

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpPATh OCHOBAaHWA M KPUTEPUHM [Js KIacCH(PUKALUKU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHaBJIMBATh MPUUYMHHO-CIEJICTBEHHBIC CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yEMbIe B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKOU
peakuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHWS BEIIECTB M XUMHUYECKHX
pEaKLHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITEIBbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSITENIbBHO 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, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs] MNPaKTUYECKUX 3aJay, NPUMEHEHHUIO pa3JInYHBIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJIsipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(YOPMALIMIO PA3IUYHBIX BUAOB U (POpM
MPECTaBIICHHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEITPOTUBOPEYHBOCTb;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW JUIsi BBIMOJMHEHHA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIMeil: NPUMEHSATh MEXIpeAMeTHbIe ((dusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI M0 CYHIECTBY 00CYKJAaeMOM TEMBI B XOJ€ JUAJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BBINOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peain3alui y4eOHOTO IpoeKTa U (OPMYIUPOBATH BHIBOIBI
0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHUs 1 0OMEHAa MHEHUSIMH.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Ompenenss e€ Lead W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TNpejaraéMblid ajroput™ ACHCTBUN mpu
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3aj7ad, BbIOMpaTh Hambosee
b deKTUBHBIN CMOCO0 HMX pemeHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIM3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

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

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B (QOPMUPOBAHWUU MBINUICHUS W  KYJbTYPhl JIMYHOCTH, €€
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a7a9
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO M MPUPOTHOMN
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATalOMINE TMOHATUS (XMMHYECKUWA JJIEMEHT, aToOM, JJICKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpalléHHas), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOJHBIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U3oMepus, U30MEpbl, TOMOJIOTHUYECKUHN P, TOMOJIOTH, YTJI€BOJIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHSI MAcChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXKalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacCHOM HCIIOJIb30BAaHUU BaXXKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIEC TMPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMHMCAHUU COCTaBa, CTPOCHUSI U MPEBPAICHUN OpraHUYECKUX COCAMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIB30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMys OpraHMYECKMX BEHIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETM MOJICKYJl OPraHUYECKHX BEIIECTB JJIS WJUTIOCTPALUM MX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OINpPEIeTIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHMS), JaBaTh WM Ha3BaHUS IO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHTJINKOJb, TJHIEPUH, (eHos, (HOopMabIeTH, aleTaablIerul, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIHH);

c(hOPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKOW CBSI3H B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh, yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBS3b MEXIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUHA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(Th, NTPHUPOIHBIM Ta3, Yyrojib), CIHOCOOBI HX MEepepabOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBJICHUM (HaOIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICJIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/IoOl U JTabOpaTOpHBIM O00OpYJAOBaHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIEPUMEHT (TIpeBpalIeHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIUU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISATH PE3yJIbTaThl
XUMHUUYECKOTO DKCIIepUMEHTa B (opMe 3aluCH YypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyITUPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJy4aeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaiuu, aTEpHET U IpYyTruX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
[EJIeCO00Pa3HOT0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAaHEHHUSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPENCIEHHBIX OPTraHUYECKHIX
BEIIeCTB, TTOHUMasi cMbIci Tokazatens [IJIK, mosicHsITh Ha mpuMepax CrocoObI
YMEHBIIICHUS ¥ TPEJOTBPAIICHUS WX BPEIHOTO BO3ICHCTBHS HAa OPraHU3M
YeJI0BeKa;

JUIST 00Y4aroNIuXCsl ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHWUS BEUIECTB U
XUMHYECKUX SIBICHUIA;

JUIS CIETIBIX M CJIA0OBHIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas u HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHMHUHA B TO3HAHWM SIBICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPAKTUUECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTUYECKAS] JTUCCOLIMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM HCTOJb30BAaHUM BAKHEHIITUX HEOPTaHUYECKHUX
BEII[ECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONKMCAHUH HEOPTAHMYECKUX BEILECTB U UX MPEBPALLEHUMN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld TIa3, YIVIEKUCIbIM ra3, aMMHakK, raméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOJHAs) B COCIUHEHUAX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBY K OMNpPEACIIEHHOMY KIaccy/TpyIe
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTb YMEHUI PACKPBIBATh CMBICI IEPUOIUNYECKOTO 3aKoHa /[,
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb SJCKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX 3yieMeHTOoB 14 mnepuonoB Ilepuoauueckoil cuCTEMbI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUN
110 nepuoaaM u rpynnam llepuognueckor cuctembl XUuMHUUECKUX d1eMeHTOB [l. 1.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIAATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKlNH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHUS DPEAKIMA pPa3IMYHBIX
TUIIOB, TIOJTHBIE U COKpPAILIEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLMU UAYT O KOHIIA;



c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKIMH, MOATBEPKIAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, PUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCT, YMEHHMM  paCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLHUIA MOCPEACTBOM COCTABJIEHUS 3JEKTPOHHOro OajlaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHUE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHHUI MNPOBOAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEUIECTB, TEIJIOBOrO 3((eKkTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBWwiia oOpallleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUHUSMHU MO BBIMOJHEHUIO J1a00OpaTOPHBIX
XUMHUUYECKUX OIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCUAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIUMU Ha cyinbQaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metaiey U «Hemeramibny) B COOTBETCTBHM € MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OpPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO JSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
IIEJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOM NEATETLHOCTH B IIEISIX
COXPAaHEHHUSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHoOcOObl YMEHBIICHUS |
NPEIOTBPAIICHHS HX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YEIOBEKa,

JUIST O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYyYaloONIMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nmudpossbie)
Ne n/m Kontpoabnbie  IIpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Tpenmet oprannyeckoii xumuu. Teopus
1.1 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Htoro no paznemny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIC YrIeBOIOPOABI — aTKAHBI 2
99 HenpenenpHbIe yrIIeBOIOPOIBI: ATKCHEI, 5 1
AJKaJMEHbI, ATKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2
24 [IpupoaHbIe HCTOYHHUKH YTIEBOJIOPOIOB U 3 1
uX nepepadoTka
Hroro mo pazueny 13
Pa3nen 3. Kuciopoacoaep:kaiue opraHu4ecKue coeTuHEHUs
3.1 Crupter. @enon 3
3.9 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 YrireBos! 3 2




Uroro no pazgeny

13

Pasnen 4. A3oTcoaeprkaiime opranudeckne coelMHeHus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazueny 3
Pa3pnen S. BeicokoMoJIeKy/IsipHbIE COeIUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM (uudpoBbie)
Ne i/ P Konrpoabubie | Ilpakruueckue p
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
11 u [lepuonnueckas cuctemMa XMMUYECKUX 3
sneMeHToB [. 1. MenneneeBa
12 Ctpoenue BemiectBa. MHOroo6pasue 4
' BEIIIECTB
1.3 XHUMHYECKUE PEaKIUU 6 1 1
Htoro no paznemny 13
Pa3nen 2. Heoprannueckasi xumust
2.1 Mertanib
2.2 Hewmeranmns 1
53 CBs13b HEOPTaHUYECKUX U OPTaHUUECKUX )
' BEIIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMUs U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxruueckue fllsyqennﬂ :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypenI
1 [IpenMer oprannyeckoil XuMuu, e€ 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpoeHUsI OpraHUYECKUX
2 coenuneHuii A. M. bytieposa, eé 1
OCHOBHBI€ IOJIOKEHUS
[IpencraBienue o knaccuduxauu
3 opraHuyeckux Beuects. Homenknarypa 1
(cucremaTtuyeckasi) ¥ TPUBHAIbHBIC
Ha3BaHUs OPTaHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKUH PSJT
5 Meran u 3TaH — OpocTeuIe 1
MIPEICTABUTENH AJTKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
7 DTWIICH U TIPONMIIEH — MPOCTEHIIHe 1
MIPEICTABUTENH AJTKCHOB
8 [TpaxkTrueckas padota Ne 1. «Ilonydyenue 1 1
ATUJICHA ¥ H3YYCHHUE €TO CBOMCTBY
Ankanuensl. byraauen-1,3 u
9 MeTmioyramuen-1,3. [Tomydenne 1

CUHTCTUYCCKOI'O KaydyyKa U PC3UHbI




AJIKMHEBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTHYECKHH psijl. ALleTUIIEH —
MPOCTEUIIINIA MPEJICTABUTEIb AIKHHOB

1 Beruucnenus no ypaBHeHHIO XUMHUYECKON
peakuun

12 ApeHbl: 6eH30J1 U TOJTYOJ. TOKCHYHOCTD
apeHoB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJIOB,
IIPUHAJISKANINX K Pa3IMYHbIM KJlaccam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHEIN ra3 ¥ MOIyTHHIE HEPTIHBIE
ra3sl, He(pTh ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 NPUPOIHEIN ra3 U MOMyTHBIE HEPTIHBIE
ras3sl, HepTh ¥ MPOIYKTHI €€ mepepaboTKu

16 KontponbHas padoTa mo pazaeny
«YTIEeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BonoponHas cBA3b

18 MHOroaTOMHBbIE CIIUPTHI: ATUIECHTIIUKOIIb U
TIIMLEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHe
Y XUMHUYECKUE CBOWCTBA, IPUMEHEHNE

20 Anpneruasl: GopManbIaeTua U
aneTanpaerul. AleTOH

21 OHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbHUHAs M YKCYCHas

22 [IpaxTuueckas padora Ne 2. «CBolicTBa




pacTBopa YKCYCHOW KHCIIOTBI»

23

CTCapI/IHOBaH n OJICMHOBAas1 KMCJIOThI, KaK
MNpEaACTAaBUTECIN BbICIINX Kap6OHOBBIX
KHCIIOT

24

MpbU1a KaK COJIM BBICITUX KapOOHOBBIX
KHUCJIOT, KX MOIOLIee ASHCTBHE

25

CrnosxHble 3(hUpbl KaK MPOU3BOAHbBIE
KapOOHOBBIX KUCIOT. [ HAPOIU3 CIOKHBIX

3¢upoB

26

XKupsr: ruaponus, npuMeHeHue,
Ouosoruueckas poJib KUpPOB

27

YTrneBoasl: cocTaB, KilacCH(pHUKAIuS.
Baxneiimme npeactaBuTeNnu: TiI0K03a,
dpykTO3a, caxapo3a

28

Kpaxmai u nemirono3a kak npupoHbie
MOJIUMEPBI

29

KontponbHas padoTa mo pazaeny
«Kucnopoacoaepxamue opraHn4ecKue
coeauHeHus»/ Beepoccuiickas
npoBepoyHas paboTa

30

OO11ast XapakTepUCTHKA a30TCOEPIKALINX
OpPraHUYeCKUX COeMHEHUH /
Bcepoccuiickas nmpoBepouHasi paboTa

31

AMMHBI: METHJIAMHWH M aHWJINH

32

AMUHOKHUCIOTH KaK aMm(pOTepHbIS
OpraHUYECKHUE COCAMHEHUS, UX
ononoruueckoe 3Hauenue. IlenTuanl.
benku xak npupoHbIe




BBICOKOMOIJICKYJIAPHBIC COCAUHCHHNA

OCHOBHBIC TTIOHATHUS XUMHHU

33 BBICOKOMOJICKYJISIPHBIX COCIMHEHUH L
OCHOBHBIC METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUI. 1
[TnacTmacchl, KaydyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpalus aTOMOB

[Iepnognueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEHN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XMUMHYECKHX DJIEMEHTOB U X COETUHEHUHN 110
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. Meneneesa B
Pa3BUTHH HAyKU

Crpoenue BeriecTBa. XUMUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MBbI 00pa30BaHUs
KOBaJICHTHOM CBs3U. BomopoaHas cBs3b

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
VIcTHHBIC U KOJUTOUIHBIC PACTBOPBHI.
MaccoBasi 107151 BEIIeCTBa B pacTBOpe




Knaccudukanus u HoOMeHKIaTypa
HEOpPraHMYECKUX COeAMHEHUN. ['eneTnueckas
CBSI3b HEOPTaHUYECKUX BEIIECTB, Pa3IMUHbIX
KJIACCOB

Knaccudukanust XuMrUIecKuX peakiui B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpaHEHMsI MACChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILCHUS] SHEPTUU NIPU
XUMHUYECKHUX PEAKLMIX

CkopocTtb peakiu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

[IpakTuueckas padora Ne 1. «Brnusiaue
pas3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKLINM»

11

DJekTposuTHYecKas aucconuanus. [lonarue
0 BOJIOpo/IHOM Moka3zatene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPTraHWYECKUX U HEOPTraHUYECKUX BEIIECTB

12

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peaxmun. [TonsTHE 00 BIIeKTpONH3E
pacIIaBOB U pacCTBOPOB COJICH

13

KontponbHas padoTa mo pazaeny
((TCOpCTI/I‘IGCKI/Ie OCHOBBI XUMHN»

14

Mertamibl, ux nosnoxkenue B [leprnoanueckoit
cUcTeMe XUMUYecKux anementoB [1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pu3nYecKue CBOMCTBA
METaJIOB




15

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaANPSDKEHUN METaJlIoB

16

XHUMHYECKHE CBOMCTBA BAKHEHIITNX
METaJUIoB (HATpHUH, Kaaui, Kaablluid, MarHUi,
QTIOMHUHHK ) U UX COCTMHECHUN

17

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COeTUHEHUN

18

XUMHUYeCKUe CBOMCTBA IIUHKA, JKeJie3a U UX
COEIMHEHUU

19

[IpakTuueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Meramnb»"

20

HeMeTaJIJII)I, X ITOJIOKCHHUEC B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menpaeneera u
OCOOCHHOCTH CTPOCHHUS aTOMOB

21

dusnyeckre CBONCTBA HEMETAILIOB.
AJNIOTpOIUST HEMETAJUIOB (Ha TIpUMepe
KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOKWCTBA TaJION€HOB, CEPHI U UX
COeIMHEHUN

23

XuMHYecKue CBoiCcTBa a30Ta, pochopa u ux
COeIMHEHUN

24

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U
UX COeOUHEHUU

25

[IpumeHeHne BaKHEUIIMX HEMETAJUIOB U UX
COeTUHEHNN

26

O0001eHne 1 cucTeEMaTU3aLMs 3HAHUI 110




teme «Hemeraminy. Belaucnenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

[TpakTuueckas padora Ne 3. «Pemenue

27 AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 1
"HemeTtaibt"»

08 KontponsHast pabora o Temam «MeTauibhy 1
n «Hemerauib»

29 Heopranmdeckue u opraHndeckue KUCIOTHI. 1
Heoprannueckue u opraHndeckue OCHOBAHUS
AmboTepHbIe HEOPTaHUIECKUE U

30 opranuveckue coepuHeHus. ['enernaeckas 1
CBSI3b HEOPTaHMYECKUX U OPTaHHUYECKUX
BEIICCTB
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,

31 SHEPreTUYeCKON U MUIIEBOM 0€30MacHOCTH, 1
Pa3sBUTHU MEIULIUHBI
[TpencraBienus o0 OOIMX HAYYHBIX

32 IIPUHIIAIIAX IPOMBIIIEHHOTO MTOJIY4YE€HHUS 1
Ba)XHEUIINX BEIECTB

33 YenoBek B MHpeE BEIIECTB U MaTepHajIOB

34 XWMHS U 310pPOBBE UEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NpoBepsieMoOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHDbIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NnporpamMmal CpeaHeEro oﬁmero 06pa3OBava

1

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

11

ChopMupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTABJISFOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUH TpUPONbI, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
pelieHus TPAKTUYECKUX 3a7ad M OKOJOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cperie

1.2

Bnanenne cucremMoil XUMHUYECKUX 3HAHHUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraromue MOHATUS (Monekyia, BaJICHTHOCT,
ANEKTPOOTPHULATENILHOCTb, CTENEHb OKUCIICHMS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpPHAsi Macca, MOJIIPHBIA OO0BEM, YIJIEpOAHBINA CKEJET,
GyHKUMOHANBHAS ~ TpyNNa,  paguKan,  H30Mepusi,  M30MEphI,
TOMOJIOTMYECKUH psAJl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOpPOA- H
a30TCOJEpXKAIIUE COEAUHEHMsI, OMOJIOTMYECKH AaKTHBHBIE BEIECTBA
(yrineBojpbl, >KHUpPBI, O€NKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJUHEHHUs); TEOPUH U 3aKOHBI (TeopHs
XUMHUYECKOTO CTpoeHusi opranuueckux BemectB A.M. Byrtneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHH, (HaKTOIOIHYECKUE
CBEIGHUSI O CBOMCTBaX, COCTaBe, IMOJydeHUHM U 0e30MacHOM
WCIOJIb30BAHUN  BAXHEWIINX HEOPraHMYECKMX M  OPraHu4ecKUX

BELIECTB B ObITY M MPAKTUYECKON JIEATEIBHOCTH YeI0BEKa

1.3

ChopmMHpoBaHHOCTh YMEHMHM BBIABIATH XapaKTEepHbIE MPHU3HAKU
MOHATUN,  YCTaHABJIMBAaTBL WX  B3aMMOCBS3b,  HCIIOJIb30BAaTh
COOTBETCTBYIOIIME IOHATHSA IIPU ONKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

14

c(hOpPMUPOBAHHOCTh YMEHHN HCIOIH30BATh XUMUUYECKYI) CHUMBOIIUKY
JUISS COCTaBIIEHUSI MOJEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHoOW) ¢GOpMyT OpraHMYeCKHX BEIIECTB U  YpaBHEHUU
XUMHYECKHUX PEAKIINI, H3TOTABIUBATH MOJCIH MOJIEKYJI OPTaHUICCKIX
BEIIECTB I WIIIOCTPALMA MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMUpOBaHHOCTh ~ YMCHHH  yCTaHABIWBATh  IMPHHAIJIC)KHOCTD
HU3YUYCHHBIX OPTraHU4YCCKUX BCIICCTB II0 HMX COCTAaBY U CTPOCHUIO K
onpeneaéHHOMY Kilaccy (TpyIne) COeIMHEHHH (yriieBOIOpPOMIbI,
KHCJIOPOA ¥ a30TCOACPIKAIMe COCAUHEHHs, BBICOKOMOJIEKYJISIPHBIC
COCJMHEHUS), JaBaTh WM  Ha3BaHWs 10  CHUCTEMATHUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHHUS ONPEAEIATh BUABI XUMUYECKOU CBSI3U B

OpPraHMYECKUX COCAMHEHUSX (OJUMHApHBIE U KPaTHbIE)

1.6

ChopMupOBaHHOCTH ~ yMEHHSI IPUMEHSTH: TOJOXEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. BytnepoBa i o0bscHeHUs
3aBUCUMOCTH CBOWCTB BEUIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChl BCUICCTB

YrieBoaopobl. Kucnopoaconep:xarue u a30TCOJIepHKaIIUE

OpraHn4CCKHUC COCAUHCHUA. BLICOKOMOJI@KYJ'IHPHLIC COCANHCHUA

2.1

CdopmMupoBaHHOCTh YMEHUN MNPUBOAMTH TpPUBHUAJIbHBIE Ha3BaHUS
OTJEJIbHBIX OPraHUYECKUX BEIIECTB (STUJIEH, MPONWIEH, alleTUJIEH,
STUJICHIJIMKONb, TIULEpPHH, (eHod, (opMalbIerui, aleTanbIeru,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapHHOBas KHCJIOTa, TJIIOKO3a, (PpyKTo3a, Kpaxmai, MeIUIIII03a,

[JIALKH)

2.2

ChopMupoBaHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(dbu3MvYecKne W XUMUYECKHE CBOWCTBA TUITMYHBIX MPECTABUTENEH
pPa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, JTaH, JTHUJICH,
MpOMNUJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OGenzodn,
METaHOJ, ATAHOJ, STUJICHIJIHNKOIb, TJIMLIEPHH, (EHON, aleTaabAeTus,
MypaBbHMHAs M YKCYCHasi KHUCJIOTBI, TJIIOKO3a, Kpaxmaj, IeJUII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

C(I)OpMI/IpOBaHHOCTI) YMCHHUA HIUTIOCTPUPOBATH I'CHCTHYCCKYHO CBA3b
MCKAY TUITNYHBIMH MNpeaACTaBUTCIIAMHA Pa3INYHBIX KJ1aCCOB
OpPraHN4Y€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIUX XUMHUYCCKUX

PeaKIMii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMyII

2.4

CdopmupoBaHHOCTH yYMEHUS XapaKTEepHU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPhs (HEPTH, MPUPOIHBINA Ta3, Yrodb), CIOCOOBI MX

nepepaboTKU 1 MPAKTHUECKOE MPUMEHEHHUE MPOTYKTOB MepepadoTKH

XUMHUS U KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUHU IIPU U3YYCHHUU




BEIIECTB W XUMHUYECKUX sBJICHUW (HAOMIOIEHHWE, HW3MEpPEHHE,
SKCIEPUMEHT, MOJICJIUPOBAHUE), HUCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHWS [ TPHUHITHS PEHICHHH B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMEHHH COOJIOJIaTh TPaBHIA TOJH30BAHUS
XUMHYECKON TOCymoil u 1ab0opaToOpHBIM O0OpYJOBaHHEM, a TaKXKe
npaBuiIa OOpaleHHsl ¢ BEIIECTBAMUA B COOTBETCTBUH C MHCTPYKIIUSMHU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYECCKUX OIIBITOB

3.3

CdopmupoBaHHOCT YMEHUI TUIAHUPOBATH U BBIMOJHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEeBpaLCHHs] OPIraHUYECKUX BEILIECTB MPH HArpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OETKOB TMpU HarpeBaHUH,
LBETHBIC PEAKIIMU OEJKOB) B COOTBETCTBUU C TMPABWIAMH TEXHHUKHU
0e30MmacHOCTH TpU OOpalleHUH C BEIIeCTBAMU U J1TaOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3yabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyITUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

3.4

ChopMupoBaHHOCTb YMEHHM MPOBOAUTH BBIUUCIECHUS 10 XMMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA UCXOAHOTO BEILIECTBA HIIU
MIPOJYKTa PEAKLIUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO

13 UCXOJHBIX BEIIECTB WM MIPOYKTOB PEAKIUH)

3.5

CdhopMupoBaHHOCTb yMEHUH KPUTHYECKH aHAJIU3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIMIO, IOJIyYaeMyl0 W3 pPa3HbIX HCTOYHUKOB

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

3.6

ChopMupoBaHHOCTb yYMEHUH COOIOAATH MpaBHJAa SKOJIOTUYECKH
1e1ecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LEIAX COXPAHEHMS CBOETO 3J0pPOBbS M OKPYXKAOLIEH HNPUPOIHOU
Cpelpl, OCO3HAaBaThb OMNACHOCTb BO3JCHCTBUS HA KUBBIE OPraHU3MBI
OINpEACIEHHBIX OPraHNYECKUX BEUIECTB, IOHMMas CMBICI IOKa3aTess
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAallMW), TOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHHUS] U TMPEIOTBPALLEHUS UX BPEIHOIrO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsieMoOro

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTeIbHON NPOrpaMMbl CpeHero o01ero 06pa3oBaHus




pe3yJabTara

1

TeopeTnuecknue OCHOBbI XUMUHU

11

Brnagenne cuctemMold XMMHYECKMX 3HAaHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOLIME  TMOHATHUA  (XMMHUYECKUH  DJIEMEHT,  aToM,
AIICKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIeKTPOHHbBIC OPOUTAIIH AaTOMOB,
WOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULIATENLHOCTh, CTEIEHb
OKHUCJICHHsI, XUMHUYECKas CBS3b, MOJIb, MOJISIPHAs Macca, MOJISPHBIN
00BbEM, KpUCTaJUIMYEeCKas peuIérka, TUIBl XUMHUYECKUX pPeaKUui
(OKUCIIUTENIBHO-BOCCTAHOBUTENBHbBIE, 3K30- U SHIOTEPMUYECKHUE,
pEaKuy HOHHOTO OOMEHA), PAaCTBOP, AJIEKTPOJMTHI, HEIIEKTPOIUTEHI,
ANEKTPOJINTUYECKAsT ~ JUCCOLMALUsS, OKHUCIHUTEIb, BOCCTaHOBUTEIIb,
CKOpPOCTh XMMHMYECKOW pEaKlid, XUMHUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOPHUSl SIEKTPOIUTHUECKON nucconmanuu, llepuomanueckuit
3akoH /[.M1. MenneneeBa, 3aKOH COXpaHEHMsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUH S3bIK XUMHH, (DAKTOIOTUYECKUE CBEICHUS O CBOWCTBAX,
cocTaBe, IMOMYyYeHHMM W O€30IaCHOM HCIONB30BAaHUU BaKHEUIIHNX
HEOPraHWYECKUX BEIIECTB B OBITY W TPAKTUYECKOW AEATEIHHOCTH

YCJIOBCKaA

1.2

CdopMupoBaHHOCTh yYMEHUW BBISBISATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBSI3b HM3YYCHHBIX TOHSTHH, MPUMEHATH COOTBETCTBYIOIINE
MOHSATUS TIPU OINHUCAHWM CTPOCHUSI U CBOMCTB HEOPTaHUYECKHUX
BEIIECTB W MX MPEBpAICHUI; BBIABIATH B3aWMOCBS3b XMUMHUYECKUX
3HaHUH c MOHSTUSMU u MPeICTaBICHUSIMH IPYTUX

CCTCCTBCHHOHAYYHBIX NPCAMCETOB

13

BnaneHne OCHOBHBIMH METOJdaMH HAayYy4YHOI'O TIO3HAHUA BCIICCTB U
XUMHUYECKHUX SBJICHHUHI (Ha6J’IIOI[eHI/Ie, HU3MCPCHUC, OSKCICPUMCHT,

MOJICIIUPOBAHUE)

1.4

CdopMupoBaHHOCTh YMEHHM OMNpENENiaTh BaJC€HTHOCTh M CTEMEHb
OKUCIIEHUS XHUMHUYECKHX JJIEMEHTOB B COEAUHEHUSX Pa3IMYHOTO
COCTaBa, BHJ  XUMHUYECKOW  CBsA3M  (KOBAJICHTHAs, HOHHAs,
MeTaJuIMuecKasi, BOJIOPOIHAsI) B COCIUHEHUSIX, THI KPUCTALTUYECKOM
pEemEéTKH KOHKPETHOTO BeIIeCTBa (aTOMHAs, MOJEKYJspHas, MOHHAs,

MCTaHHI/I‘-IeCKa}I)

1.5

CdopMupoBaHHOCTh YMEHUN ONpPEAENATh XapaKTep CPelabl B BOIHBIX

pacTBOpax HEOPraHMYECKUX COCTMHEHU

1.6

ChopMupOBaHHOCTH ~ YMEHMS  KJIACCH(PHUUIMPOBATH  XUMHYECKHE
peaKuy Mo pazIuyHbIM MpHU3HAKaM (YHUCIY U COCTaBy pearupyromux

BEIIIECTB, TEIIOBOMY J(QeKTy peakmuu, H3MEHEHHIO CTeTleHel




OKHCJICHHS  D3JEMEHTOB,  OOpaTUMOCTHM  peakluu,  y4acTHIO

KarajiuszaTopa)

1.7

CdopMupoBaHHOCTb YMEHUH  COCTABIATH YpPaBHEHHS  peakiuil
pa3IMYHBIX THUIIOB, IOJHBIE W COKpAIlEHHbIC YPABHEHUS peaKLui
MOHHOTO OOMEHA, YYUTHIBAsL YCIIOBHSI, IPH KOTOPBIX ATH PEAKIIMH UIYT

JO0 KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUN MPOBOIUTH PEAKIUU, MMOATBEPIKIAIOLINE
KAueCTBCHHBIM COCTAaB  PpA3JIMYHBIX HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OINBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HCOPraHU4dCCKNX BCIICCTB

1.9

CdopMupoBaHHOCTh YMEHHI pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuuit MOCPEJICTBOM COCTaBJICHUS

AIIEKTPOHHOTO OaaHca TUX PEeaKIUit

1.10

CdopMupoBaHHOCTb yMEHHH OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKON pPeaKuy OT Pa3InyHbIX (PaKTOPOB

1.11

CdopMupoBaHHOCTb YMEHHMH  OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBHS

(mpunun Jle HlaTenbe)

061_[[8.5{ W HCOPraHHU4YCCKasd XUMU

2.1

CdopMupoBaHHOCTh yYMEHHU pPACKpPBIBaTh CMBICH [lepuoamueckoro
3aKOHa JA.N. MenneneeBa u JIEMOHCTPHUPOBATH €ero

CUCTCMATU3UPYIOIY1O, O6T>$ICHI/ITCJ'IBHYIO u MPOTrHOCTUYCCKYHO

byHKIIUN

2.2

CdopMHpPOBaHHOCTH YMEHHUM XapaKTepU30BaTh IJICKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHMX »5JeMeHTOB 1—4 mnepuonos Ilepuonnueckoit
cucteMbl xumuyeckux siemeHtoB [[.M. MeHnneneeBa, ucnonb3ys
MOHATUS  «S-, P-, 0-3/IeKTpOHHBIE OpPOUTAIM», «IHEPTETUUECKUE
YPOBHIN», 00BSACHSITH 3aKOHOMCPHOCTH U3MCHCHUA CBOMWCTB
XUMHUYECKUX AJIEMEHTOB U UX COEIMHEHHWH MO MEepUoAaM M TpyIIam

IIepuoauueckoit cucreMsl XuMuuecKux 31neMeHToB .M. Menneneesa

2.3

CdopmMupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBaThH) OOLIHE
XMMHUYECKHE CBOWCTBA HEOPTAaHUYECKUX BELIECTB Pa3IMUHBIX KJIACCOB,
NOATBEPXKJIATh  CYIIECTBOBAHWE  TE€HETHYECKOW  CBSA3M  MEXIY
HEOpraHMYeCKMMH  BeUIeCTBAMM  C  TOMOUIbIO  ypaBHEHUH

COOTBETCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.4

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ YCTaHAaBJIMBATb MMPUHAJICKHOCTD

HEOpPraHMYECKHUX BEUIECTB IO MX COCTaBY K OMNPEIEIIEHHOMY Kiaccy




(rpymme) coenuHEHUH (MPOCTHIE BEIIECTBA — METAJIBI U HEMETAJUIHI,

OKCH/IbI, OCHOBAHUS1, KUCIIOTHI, aM(OTEPHBIE TUPOKCHUIBI, COIIH)

2.5

ChopMupoBaHHOCTh YMEHUH MCIIOJIB30BaTh XMMUYECKYI0 CHUMBOJIUKY
JUld  cocTaBiieHHsT (OpMyJ BEIIECTB M YPaBHEHUH XUMHMYECKHX
peakuuii, cucrematnueckyto HomeHknatypy (IUPAC) u TpuBnanbHbie
Ha3BaHMs OTJENbHBIX HEOPraHWYECKMX BellecTB (yrapHblii ras,
yIJIEKUCIBIA Ta3, aMMHUaK, rameéHas H3BeCTb, HerameéHas H3BECTb,

MUTHEBAs COJIA, MUPUT U JPYTUE)

2.6

CdopMUpOBaHHOCTh YMEHHI XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTaHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOJATBEPXK/IaTh  CYINICCTBOBAaHHE  TI'E€HETUYECKOH  CBS3H  MEXKIY
HCOPraHWMYECKMMH  BEIIECTBAMH  C  TOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopMupoBaHHOCTh YMEHHUH IJIAHUPOBATH M BBIMOIHATE XUMUYECKUN
HKCHEPUMEHT (pa3lioKeHUEe MEepOKCHJa BOAOPOAAa B IMPHUCYTCTBUU
KaTaJIn3aTopa, ONIPEIEICHUE CPEeabl PaCTBOPOB BEIIECTB C ITOMOILIBIO
YHHMBEPCAJIbHOTO HWHAMKATOpa, BIMSHUE pAa3IMYHBIX (PAKTOPOB Ha
CKOpOCTh ~XMMHUYECKOH peakiuH, peakUud HOHHOro oOMeHa,
Ka4yeCTBEHHbIE PEeaKLUu Ha cysbdaT-, KapOoHAT- U XJIOPHI-aHUOHBI, HA
KaTHOH aMMOHMs, pPELIEHUE SKCIEPUMEHTAIBHBIX 331ad [0 TeMam
«Metamnel» u «Hemetamisl») B COOTBETCTBUM C IPAaBUJIAMU TEXHUKHU
0e30macHOCTH TpH OOpallleHuH C BeIeCTBAMH M J1aOOpaTOPHBIM
00opynoBaHuEM; IIPEACTABIATh pe3ynbTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHHH COOTBETCTBYIOIIHX

peaKuHﬁ n Q)OpMyHPIpOBaTL BBIBOJZIbI HA OCHOBC 3THUX PEC3YJIbTATOB

2.8

CdopmupoBaHHOCTh YMEHHIl COOMIOAATh TMpaBWia MOJb30BAHUS
XUMUYECKOW TOCY/oN W J1abopaTopHBIM OOOpYJAOBaHUEM, a TaKkKe
npaBuia oOpaIrieHusi ¢ BEMECTBAMU B COOTBETCTBUH C MHCTPYKIHMSIMU

1O BBIIIOJHCHHUIO na6opaT0prlx XUMHUYCCKUX OIIBITOB

2.9

CdopMHrpoOBaHHOCTH YMEHHI XapaKkTepU30BaATh XUMHYECKHE
MIPOLIECCHI, JIeKale B OCHOBE NMPOMBIIUIEHHOTO MOJYYEHHUsS! CEpHOM
KHCTIOTHI, aMMHaKa, a Takke cHOpMHPOBAHHOCTH MpEACTaBIECHUN 00
o0IMX HAyyHBIX MPHHIMIIAX ¥  JKOJOTHYECKHX  MpodiieMax

XUMHYCCKOI'0 IMpON3BOJACTBA

XUMHS U KU3Hb. PacuéThl

3.1

ChopMHUPOBAaHHOCTh TPENCTABICHUNH O XWMHUYECKOW COCTABJISIFOIIECH

CCTCCTBCHHOHay‘{HOﬁ KapTuUHbI MHpA, POJIM XUMHHU B TIO3HAHUH




SABIIGHUN TIPUPONbI, B (POPMUPOBAHWU MBIIUIEHUS U KYJIbTYPbI
JUYHOCTH, €€ (QYHKIIMOHAIBHONH TPAaMOTHOCTH, HEOOXOIMMOH st
pellleHusT MPAaKTUYECKUX 3aJady U OSKOJOTH4YeCKH OOOCHOBAHHOTO

OTHOILICHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM cpesie

3.2

CdopmupoBanHOCTH yMEHUH KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH()OPMALMIO, IOJYyYaeMyH0 W3 Pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBO KOMMYHHMKAIMK, ceTb VIHTEpHET U Ipyrue)

3.3

CdopmMupoBaHHOCTh YMEHHI COONIOaTh MpaBUIa DKOJIOTUYECKU
1es1eco00pa3HOro MOBEIEHHUsI B OBITY M TPYHOBOW NESATEIBHOCTH B
LEJSIX COXPAaHEHHUS CBOErO 3[0POBBS M OKPY>KAIOLIEH MPUPOAHON

cpebl

3.4

Oco3HaBaTh  OMACHOCTb BO3JCUCTBUSL HA JKUBBIE OpPraHU3MBbI
ONpeAeNEHHbBIX BEMIECTB, MOHMMAs cMbIch nokaszarens 11K, nmoscHsaTh
Ha MpUMeEpax CrocoObl YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO

BOSI[CIZCTBPISI Ha OpraHn3M 4Y€JIOBCKa

3.5

CdopmMupoBaHHOCTH YMEHHI [IPOBOJIUTH BBIYHCIICHUS c
WCIIOJIb30BAaHUEM TIOHATHS «MaccoBas JOJIs1 BEIIECTBA B PacTBOPE»,
O00BEMHBIX OTHOIICHUH Ta30B IMPH XWMHYECKUX PEaKIUsIX, MacCChl
BEIIECTBA WJIM 00bEMa ra3oB 1O M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WiH 00BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIUU BEIIECTB,
TEII0OBOTO d(PpdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, ITPCBPAIICHUA U COXPAaHCHUA SHCPIUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHNHN

11

[Ipenmer opraHHuecKOM XHWMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHaIOB. TeopHs CTPOEHUS OPraHMYECKHX

coequHenniit A.M. BytnepoBa, €€ 0OCHOBHBIE MOJIOKEHHUS

1.2

CrtpykTypHBIE (QOPMYNIBI OpPraHUYECKUX BEmIECTB. [ OMOJIOTHS, H30MEpHS.
XHUMHYECKasi CBS3b B OPraHUYECKUX COCAMHEHUSAX — OJUHAPHBIE U KpAaTHBIE

CBA3U. HpeI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpraHu4CCKHUX BCIICCTB

1.3

Homenknarypa opraHMyecKux COEIMHEHUHN (CHCTeMaTHYecKas) U TPUBUAIbHBIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPTraHUYCCKUX BCIICCTB

YrieBogopoibl

2.1

AJKaHBI: COCTaB M CTPOCHHME, TIOMOJIOTMYECKHH psaa. MeraH u draH —
IpOCTEHIINE NPEACTAaBUTEIN AIKaHOB: (U3MUECKHME U XUMHUYECKHE CBOMCTBa
(peakuy 3aMeIlEHUs U TOpPEHMs), HAaXOXJAECHUE B INPUPOAE, IOJIyu€HUE U

IIPUMEHEHHE

2.2

AIIKeHBI: COCTaB W CTPOCHUC, TOMOJIOTMYECKHI pAA. OTUJICH " MPpONMUWJICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (I)I/I3I/ILIGCKI/IG 1 XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOICHHUPOBAHUA, THUApATalWU, OKHUCJICHUA U

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

2.3

Ankanuensl: Oyraguen-1,3 u MeTunOyraauen-1,3: cTpoeHue, BaxHEHIIHNe
XUMHUYECKHE CBOMCTBA (peakuus noiaumepusanuu). [lonydeHne cHHTETHUECKOTO

KaydyKa U pe3UHbI

2.4

AJNKHHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTHYECKUHN Psil. ALETUIICH —
MPOCTEHIINKM TPEJCTaBUTENIb AJIKHHOB: COCTaB, CTpOoeHHe, (U3NUecKue u
XUMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THIpATallUY,

TOpCHI/IH), MOJIY4YCHHUEC U ITPUMCHCHUC

2.5

Apenbl. beHzon: cocraB, cTpoeHHe, (U3MYECKHME U XHUMHYECKHE CBOMCTBA
(peakuuy raJoreHMpoBaHMs M1 HUTPOBAHUS), MOJTy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpoeHHe, (U3MYeCKMe U  XHMHYECKHe CBOiicTBa  (peakuuu
TaJIOTEHUPOBAHNUSA W HUTPOBAHUs), MOJIYYEHHE M IPUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckasl CBsI3b MEXAY YIVIEBOJOPOJAaMHU, MPUHAICKAIMMHU K

Pa3IMYHBIM Ki1accaM




2.6

[IpupoHbIe ICTOYHUKH YTIIEBOIOPOIOB. [IprpoaHbIii ra3 u MOMyTHbIC HePTIHBIC
ra3el. Hedtp u € mpoucxoxaenue. CriocoObl mepepaboTku HEPTH: MEPETOHKa,
KPEKUHT (TePMHUECKUH, KaTanuTu4yeckuil), muponus. [IpoaykTel mepepaboTku
He(TH, X MPUMEHEHUE B IMPOMBIIUICHHOCTH U B ObITy. KamMeHHBIN yroib u

MIPOJYKTHI €T0 MepepadoTKu

Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

3.1

[IpenenbHbIC OTHOATOMHBIC CHUPTHL. METaHOJ M 3TAHOJI: CTpOeHUE, PU3NIECKUE
U XHMHYECKHUE CBOMCTBA (peakiuu C AKTUBHBIMH MeTajjJaMH,
raJIOTeHOBOJIOPOJIaMH, TOPEHHE), TNPUMEHEHHE. BoIOpoaHBIE CBSI3M MEXIY
MOJIEKYJJaMH COUPTOB. JlelicTBME METaHOJia W ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaToMHBIE CIUPTHL. DTUICHIJIMKOIb U TIHIEPUH: CTPOCHUE, (pu3ndeckue u
XUMUYECKUE CBOWCTBA  (B3aMMOJCHCTBHE CO  IIEJIOYHBIMU  METaJIaMH,
Ka4yeCTBCHHAs peakKIusl Ha MHOTOAaTOMHBIC CIUPTHI). JleWCTBHE HAa OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/IC TJIMOCPHUHA U STHJICHIJTIMKOJIA

3.2

@deHoJI:  CTpOEHUE MOJEKYJbl, (U3UYECKHUEe ¢ XUMHYECKHE CBOWCTBA.

Tokcuunocts enona. [lpumenenue penona

3.3

Anpaeruipl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, (U3HICCKUE U
XUMHUYECKUE CBOMCTBA (PEAKIMUA OKWCICHUS U BOCCTAHOBIICHUSI, KAU€CTBECHHBIC

peaxkuun), noJy4eHue U NpuMeHEeHNe

3.4

OHOOCHOBHBIE TpefebHbIe KapOOHOBBIE KHMCIOThl. MypaBbUHAs U YKCyCHas
KHCIIOTBI: CTPOEHHE, (PU3NUECKHe U XMMHUUECKHE CBOMCTBA (CBOMCTBA, OOIIME JUIs
Kjlacca KHCJIOT, peakius JTepuuKalnuu), TMOJy4yeHHE U IpPUMEHEHHeE.
CreapuHoBasi U OJEMHOBAsl KUCIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIIHX Kap6OHOBBIX KHCJIOT, UX MOIOIIICC JIelCcTBHE

3.5

Cnoxnbie 3(UpBl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xupon. [Ipumenenue xupoB. buonoruueckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(ukanus yriaeBoaoB (MOHO-, AM- U MOJHCAXapHJIb).
I'moko3a — mpocredmmii MOHOcCaxapuja: OCOOEHHOCTH CTPOEHHS MOJIEKYIbI,
bu3nyecke 1 XUMHYECKUE CBOICcTBa (B3aumoeiictere ¢ ruapokcuaom meau(ll),
OKHCIICHME aMMHauyHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHwue,
OpO’KeHHE TIIOKO3bl), HaXOXKIEHHE B MPUPOJE, NPUMEHEHUEe, OMOoJorHYecKast
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IITIOKO3bl. KpaxMai u 1memnono3a Kak
pUpoAHbIE moiauMepbl. CTpoeHHE KpaxMmana M Leurosio3bl. Pusznueckue u

XUMHUYECKHE CBOICTBa Kpaxmaina (TUIpOIN3, KaUeCTBEHHAs! PEaKIHsl C HOJI0M)

A3OTCO,Z[Cp)KaH_II/IC OpraHn4eCKUC COCANHCHUA

4.1

AMUHOKHUCIIOTHl KaKk amM(oOTepHble OpraHUYecKue coequHeHus. Puznueckue u




XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpumMepe riauiuHa). buonormueckoe

3HAa4YCHUE aMUHOKUCIOT. IlenTumnl

4.2

benku kak mpuponIHBIE BBICOKOMOJEKYJspHbIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAA CTPYKTypa OenkoB. XHWMHUYECKHE CBONCTBA OEJIKOB:

TUapoOJIn3, A€HaTypanus, KaYCCTBCHHBIC pCaKIIMKU Ha Ocnku

BBICOKOMOJ'ICKYJ'ISIpHBIe COCOAUHECHUA

5.1

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COGIII/IHGHPIP'IZ MOHOMCD,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJMMEPpHU3allNN, CPCAHAA MOJICKYJIApHAas
macca. OCHOBHEIC MECTOABI CHHTE3a BBICOKOMOJICKYIIAPHBIX COCI[I/IHeHI/Iﬁ —

ImoJIMMEpur3anuAa U INOJIUKOHACHCA U

5.2

3KCH€pI/IMeHTaJIbHBIe MCTOABI H3YYCHUSA BCHICCTB U HUX HpeBpameHHﬁ:
O3HaKOMJICHHUC C O6pﬂSI_IaMI/I MNpUPOAHBIX 1 HCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pE3UHbL

11 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

TeopeTI/I‘leCKI/IC OCHOBBI XMMHH

11

XUMHUECKUH diIeMeHT. AToM. SImpo aToMa, U30TOMBl. DJIEKTPOHHAsT 000JI0UKa.
DHepreTHUeCKUe YPOBHH, MOTYPOBHU. ATOMHbBIC opOuTany, S-, P-, d-3JIeMEHTHI.
OcoOeHHOCTH pacIpeiesIeHUs] JIEKTPOHOB 110 OpOUTANISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX NMEPHOJO0B. DIIEKTPOHHAS KOH(UTYpalHs aTOMOB

1.2

[Iepnonnueckuit 3akoH u [leproandeckas cucreMa XUMHYECKUX d1emMeHToB J[.1.
MenpeneeBa. Csa3p mnepuoanyeckoro 3akoHa M llepmonnueckoil cHCTEMBI
xumuyeckux syeMeHToB JI.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHHUS CBOWCTB XMMHMUYECKHUX DJEMEHTOB U
o0Opa3yeMbIX MMM IPOCTBIX M CJIOXHBIX BEUIECTB IO TpyHnamM U IepHoJaM.

3HadeHue NepUoANYCCKOr0 3aKOHA B Pa3BUTHU HAYKU

13

Crpoenue BemecTBa. XUMHUYECKas CBs3b. BHABI XUMHUYECKOW CBSI3H
(koBasieHTHAsT HEMOJSIPHAsT W TOJSpHas, HOHHAs, MeTaJindeckas). VIoHBI:
KaTUOHBI U aHUOHBL. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBS3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14

BanenTHOCTb. DNeKTpoOTpHUIIATENLHOCTh. CTENEHb OKUCIEHUS

1.5

BemectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTALIUYECKUX PEMIETOK. 3aBUCUMOCTH CBOMCTBA

BCIICCTB OT THIIA KpHCT&JIJIH‘-IGCKOfI pCI_I_IéTKI/I. Ilonsatue o AUCIICPCHBIX




cucremax. McTuHHBIE U KOJUIOWAHBIE PAaCTBOPEIL. Maccosas J0JIA BEIIECTBA B

pacTBope

1.6

Krnaccudukanus Heoprannueckux coequHeHnit. HomeHnknarypa HeopraHmueckux

BEILIECTB

1.7

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKHX — peakiuid B
HEOpPraHMYECKON M OPraHUYECKOM XMMHM. 3aKOH COXPAHEHHS MaccChl BEILECTB,

3aKOH COXpaHCHU U IMPEBPAILICHUA SHEPTIUU ITPU XUMHUYECKUX PCAKIIHAX

1.8

CKOpOCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOpatumble peakiuu. XUMHUECKoe paBHOBecue. DakTOphl, BIUSIOIIUE Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipunuun Jle [larense

1.10

QHGKTPOJ'II/ITI/I‘ICCKEIH Jucconuanus. CunpHple U ciiaOble QJICKTPOJIUTHI. Cpeﬂa
BOIHBIX paCTBOPOB BCHICCTB: KUCJIAs, HeﬁTpa.]'IBHafI, menoyHas. Peakuyy HOHHOrO

oOMeHa

1.11

OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKnuun

Heoprannueckas xumus

2.1

Hemerannsl. [lonoxxenne HemetauioB B Ileproanueckoi cucteMe XMMHUYECKUX
anemenToB J[.MI. MenzeneeBa U OCOOEHHOCTU CTpOEHUs aTOMOB. Pusnyeckue

CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETALIOB (HA IIPUMEPE KUCIOPOa, CEPBI,

docdopa u yrnepoaa)

2.2

XUMHUECKUE CBONCTBA BaXXHEHWIMX HEMETAUIOB (TaJOrCHOB, CEPbI, a30Ta,
dochopa, yriepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHJOB,
KHCIIOPOJICOACPKAIIMX ~ KHUCIOT, BOJOPOAHBIX coenuHeHuil). [IpuMeHeHue

BaKHEHUIIIMX HEMETAIIJIOB U UX COCTUHEHUI

2.3

Meramnsl. Ilonoxenne wmeramwioB B Ilepuogudeckoil cuUCTEME XUMHUYECKHX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHMSI SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTtasioB. Obuue ¢puszndyeckue cBoiicTBa MetamioB. CIiiaBbl METANJIOB.

9HeKTpOXI/IMI/I‘{CCKI/Iﬁ pAax HaHpH)I(eHI/Iﬁ MCTAJJIOB

2.4

XUMUYECKHEe CBOWCTBA BaXXHEHIIMX METAJUIOB (HATpUM, Kajaui, KaJbLuH,
MarHui, ajdlOMMHUH, IIUHK, XpOM, JK€le30, Melb) M UX coeauHeHui. OOmme

CITIOCOOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMCHeHI/Ie MCTAJlJIOB B 6LITy N TCXHHUKC

2.5

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCIICCTB, IPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1acCcaM

XUMHUS U KU3Hb

3.1

Ponp xumMum B oOecrieueHHH 3KOHOTI/I‘-ICCKOI71, BHCpFeTquCKOﬁ U MHUIIEBOU
6630HaCHOCTI/I, Pa3sBUTUU MCOUILIUHBI. Ilonstue o HayYYHBIX MCTOAAaX ITO3HAHUA

BEUICCTB U XUMHNUYECCKHUX peaKHI/Iﬁ




[IpencraBienuss 06 OOIMKMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO MOTYYEHHS

BOXHEHIIMX BelecTB. YUenoBeK B MHUpE BEUIECTB MU MATEPHANIOB: Ba)KHEWUILIHME

3.2 CTPOMTENbHbIE MaTepualbl, KOHCTPYKLMOHHbIE MAaTepUajbl, KpacKH, CTEKJIO,
KepaMHuKa, MaTepuaybl AJs SJIEKTPOHUKH, HAaHOMAaTepHallbl, OpraHUYecKUe Hu
MUHEpaJbHbIE y100peHus
XuMHS U 3I0pOBbE YEJIOBEKA: IPaBWJAa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX

3.3 [IpernapaToB, MpaBuiia 6€30MaCHOT0 UCIOJB30BaHUS MIPENapaToB OBITOBON XUMUU

B HOBCCI[HCBHOﬁ KHN3HU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






