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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpelnHero ooOiiero oOpa3oBaHMs
pa3zpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUSI
denepanbHON 00pa30BaTENbHON MPOrPaMMBbl CpeaHero ooOmiero oOpa3oBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
deneparun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHble TosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHhI
YeJIoBeKa, a TakKKe DJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanu3yercss xXuMuyeckoe o0Opa3zoBaHUE
oOyyJaromuxcsi Ha YpOBHE CPEIHETO 00IIero oOpa3oBaHUs CPeCTBAMU Y4EOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nmporpaMme N0 XHMHUU C Y4E€TOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW KU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed W MPUHLMIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IUBUJIM3AIMK, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOW BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHM€ LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
NPUPOJIBI M YeJOoBeKa, KOTopoe (popMuUpyeTCs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSIZH MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YaCcTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHas XMMHA KakK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHUECKOH, MUIIEBOM, HIKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHLUUIIAMUA CPEJHEro OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOIO BKJIIOYEHHA B JKU3Hb COLUYMA, MPOAOJDKEHUS
o0pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHMsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOYKHOCTh 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 XMMHH HAa OCHOBE
CUCTEMHOTO TIOJXOJa K U3YyYEHHI0 YydyeOHOro Marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUHW Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCTaBlICHU O cTpoeHuH BemecTB. CBeleHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTMYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUH TNOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEACTABICHUS] O XUMUYECKON CBS3M, KIaCCU(UKAILIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHUs B mOpeamere «XuMHUs» 0a30BOro YpOBHS
paccMaTpuUBaeTCsd M3YYEHHBIH Ha YpOBHE OCHOBHOrO 00IIero 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 METOJIOJIOTHUYECKUX MO3HUIIHM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0m1aroriei 10 00bACHAIOMIEH 1 IPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUM, a TaKKE O XHMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEeKaHWs JOmoJiHsdeTcss B Kypcax 10 um 11 kmaccoB
AJIEMEHTAMH COJICPXKAHUS, HMMEIOIUMHU KYJIbTYpOJIOTHUUECKUA W MPUKIATHON
XapakTtep. OTH 3HAaHHUS CHOCOOCTBYIOT IOHHMAaHUIO B3aUMOCBS3M XUMUHU C
JPYTMMH HayKaMH, PacKpblBalOT €€ poJib B IO3HABATEIIBHOM M MPAKTHYCCKOM
JEATEIIBHOCTH 4YeJIOBeKa, CIOCOOCTBYIOT BOCIHHTAHMIO YBAXXEHUSI K IIPOIIECCY
TBOpYECTBAa B 00JIACTU TECOPUM W MPAKTUYECKUX MPHUIOKECHUN XUMHH, ITOMOTaloT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKA OCMBICINBATh WHOOPMAIUIO U
NPUMEHATh €€ JUIS TIONOJIHCHHWS 3HAHUW, pEIICHUS WHTCINICKTYalbHBIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/1au. B 11e1oM cojpepkanue yueOHOro
npeaMera «XHUMHS»  JaHHOTO  YPOBHS  WU3YyYECHHUSI  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE Y OOYYaIOIIMXCS MUPOBO33PEHUYECKOW OCHOBBI [IJIsi MOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHMYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBIECHUWA IYTEM OSKCIIEpUMEHTa U
pelieHrs TPOTHUBOPEUYMM MEXAy HOBBIMH (paKTaMU U TEOPETUUECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
TakKe MpoOJeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, CHIPbsI, CO3/IaHUsI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B mnmmane pemeHus 3agad  BOCIUTAHMS, PA3BUTHS W COLMAIHM3AIAM
oOy4Jaromuxcsi MPUHATHIE TPOTrpaMMON MO XUMHUU MOJAXOAbl K OINPEeSICHUI0
COJIEpKaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (popMHupoBaHUE
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUNA, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: peUIeHUs MpodsieM, TIOWCKa, aHaiu3a u
00paboTku MHpOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUIECKOM
U HCCIIEI0BATEIbCKONU ACSATEILHOCTH, 3aHUMAIOIEH Ba)XKHOE€ MECTO B IMO3HAHUU
XUMHH.

B mnpaktuke mnpemnogaBaHus XMUMHM KaKk HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK ¥ HA YPOBHE cpeHero odimero oopa3oBaHus, IPH ONpeaeICHUN
COJICPKATEJIbHOW XapaKTePUCTUKU I1IeJIed H3y4YeHHUs TpeAMeTa HalpaBICHUEM
MEePBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIEATEIIbBHOCTH 4Y€JIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOMl KynbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW NMOAXOJ K ONPEACICHUIO LIEJEHd W3y4YEeHUs
npeaMeTa SBISIETCS BIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEAMETa
«Xumusa» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUHW KAk  BaKHEHUIIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
UX Pa3BUTHUA U CTAaHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEUIECTB M XUMHYECKHMX peakUui, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIIOACHUEM  IpaBUII
0e30MacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJIel U 3a/1ad U3YYeHUs
IpeIMeTa B IPOrpamMMe 10 XUMHH YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArnovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJEp)KaHUs OOy4YEHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTENbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW T'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTHBHOTO IOJIYYEHHS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peIIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKHUE LIETU U 3a]a4H, Kak:

ajanrtanus 00yJarolMXcs K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOILEIOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYyYarOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHIINM), HMMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UISl PA3JIMYHBIX BHJIOB
NeATEIbHOCTH: PEIIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUsl OmbITa JESTEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHWHM XWUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELLY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH 00YyJaroMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHHS TI0 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMH MTOTPEOHOCTSIMHU, UCIIOIH30BAThH
COBpPEMEHHbIC MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajiu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BaXHOW POJM B PEIICHHH TJIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO TIPUPOJIOTIONB30BaHUS, TIOTIOTHEHUSI SHEPTETUUECKIX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEpexHOTro
OTHOUIEHUS K TPHUPOJE U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIP30BAHUS TOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM miaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XUMHUSI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEAMETBD.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
MOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBienne o kiacCcU(pUKAlMU OpraHuveckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTABUTENEN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB W HX IPEBpAIICHUI:
O3HAKOMJIEHHME C O00pa3laMu OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MertaH u 3TaH —
POCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOICTBA
(peakuuy 3aMelleHuss M TOPEHHUs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUU psii. DTUIEH U MPOINUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuMy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuus mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifi. ALIETUIICH
— TMpPOCTEHIINNA TpEeACTaBUTENh AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, TaJOr€HUPOBAHUS, TUAPATALINAH,
rOpeHus), MOJyYeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QuU3MYeCKHe W XMMHYECKHE CBOMCTBA
(peakiuu raJjoreHMpOBaHHs U HUTPOBAHUS), MTOJYYEHUE U NPUMEHEHHE. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUSA U HUMPOBAHUs), NOAYYeHue U npumeHerue. TOKCUYHOCTb



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

[IpuponHble MCTOYHHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUN, KaTaTMTUYECKUil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MPEBpaIlCHU:
O3HAKOMJIEHHME C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroiapy, MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuéTHeie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOIYKTOB PEAKILIUN).

Kuciiopoacoaep:kamue opranuyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMEeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHas peakilMs Ha MHOTOATOMHBIE crupThl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa U 3TUIICHTJIUKOJIS.

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

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbHHAs W
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3MUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Juisl Kjacca KUCIOT, PEaKIus 3Tepu(pUKaluu), MOJIy4eHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblia Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornyueckas
POJIb KHUPOB.



YrneBompl:  cocTtaB, KiacCU(UKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [oko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucnenne ammuadHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonorunyeckas poiib. @otocunre3. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI003bl.  PU3NYecKne W XUMHYECKHE CBOWCTBAa Kpaxmana (TUApOJIN3,
KayeCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUIL:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, Kau€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJA
okcuznoM Meau(1l)), MHOroaToMHbBIX CHUPTOB (B3aMMOJCICTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHEe Kpaxmana C HOJOM),
IIPOBEJICHHE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KUCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJIYKTa PEAKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckKue COeTMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHUYECKHE CBOICTBAa aMHMHOKMCIOT (Ha mpumMepe IiuiuHa). buonoruueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJKOB:
TUJIPOJIN3, IeHATypalusl, KAUeCTBEHHbIC peakliy Ha OeJIKu.

OKCHEpPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
HaAOJIIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIMK OETIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
NIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUs U MOJTUKOHIECHCAIHUS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peannsanys MeXIpEeIMETHBIX CBA3CH NPHU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHSATHH, SBISIOMINUXCS CUCTEMHBIMHU TSI OTIASITBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (DaKT, TUNOTE3a,
3aKOH, TEOPHs, aHAJIW3, CUHTE3, KiIacCU(HKaIs, MepuoInIHOCTh, HAOII0IeHNE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICJHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BelIecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIIMBO,
pECypCHI.

TexHonmoTHs: TNHIIEBbIC MPOAYKTHI, OCHOBBI PAlMOHATBHOTO THUTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpernapaThl, MaTepruaibl U3
MCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUI 3IeMeHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAsS
000J10uKa. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

ITepunonnueckuit 3akoH u llepruoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOJUYECKOTO 3aKOHA U [leproanyeckoil cucTeMbl
xuMuueckux asnemeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMH TIPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM H TEpHUOaM.
3HaYeHue NEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHAbI XUMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
o0pa30oBaHUsI KOBAJIEHTHOM XHMMHMYECKOW CBsI3U (OOMEHHBIM W JIOHOPHO-
akienTopHbelil). BomoponaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJIPHOTO UM HEMOJICKYJSIDHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. TUMbl KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Jis BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUM. Howmenknarypa
HEOPraHUYECKNX BeIIECTB. [eHeTMueckas CBSI3b HEOPraHWYECKHUX BELIECTB,
MPUHAJIEKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanmss — XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAIECHUS SHEPTUU MTPU XUMUUYECKUX PEAKIUIX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTnMbie
peakuuu. XuMHYecKOoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIe U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, [IEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucrema XxuMuueckux snemMeHtoB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIe KPUCTAUIMYECKUX PEHIETOK, HAOI0JACHUE W
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajlnu3aTopa, OMPENIEICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, pEaKIUH HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbiX (akTOPOB HA CKOPOCTh
XAMHUYECKON PEaAKIUm».

Pacuérnblie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HUCIIOIb30BAHUEM IIOHATHUSI «MACcCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxxkenune HemetaiioB B llepuoauueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBONWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEUINIMX HEMETAIOB (TaJOr€HOB, CEpPbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M UX  COCOWHEHUU  (OKCHUIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.



Merannel. Ilonoxenne meramioB B llepuoanueckon cucreMe XUMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIMX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHEHUM.

OOmue cnocoObl moayuyeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY |
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl M CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
OKCIIEPUMEHTATIBHBIX 3aj7ad, HAOJIOJEHWE W OINHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACICTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEAKIIUU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuérpl mMaccel BellecTBa WU 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, ECIIA OJTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuA ¥ KM3Hb

Ponp xuMun B 00€CrEYEHUU SKOJIOTUYECKOW, SHEPreTUYECKON W MUIIECBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUININE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MaTEepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJs1 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus W 3I0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwia O€30MaCHOT0 UCIOIb30BaHUS MpenapaToB OBLITOBON XUMUU
B MOBCEIHEBHOM JKU3HMU.

MexXnpeaMeTHbIE CBSI3HU.

Peanuzamust  MeXnpeaMeTHBIX  CBsi3ed TpU  HM3yYeHUH OOmed u
HEOpraHn4ecKord xuMuM B 11 Kilacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYyYHBIX TOHSATUH, TaKk W TIOHSATUN, SBIISFOLIUXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DaKT, THUMOTE3a, 3aKOH,
TEeOpWsl, aHallu3, CHHTE3, KJIacCH(pUKALMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



duzuka: MaTepusi, SHEPIus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHME BEIIECTBA, (PM3MYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAEMbIE, TOILIINBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPrUsl, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMUUN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOyYalONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeMETHBIM W TIpeaMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTATOB OCBOCHHMS NpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o01miero 00pa3oBaHMsI BBIJICICHBI CIASAYIOMINE COCTABIISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4K1e MOTUBAIIMU K O0YyUEHHUIO;

LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, MNPUCYIIMMH LIEIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
LEIU U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM UM BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMaMM Y TpPaBWIAMHM  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOMO3HAHUS, CaMOpPAa3BUTHUA M HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MNPAKTUYECKOW JEATEIBbHOCTH
oOy4JaronMxcs Mo peaju3aluy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIE B
YaCTHU:

1) rpa:kaaHCKOro BOCIMTAHUSA:

OCO3HaHUs 00YYaIOIIMMHUCSA CBOUX KOHCTHUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



FOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH TNPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIIEHWH YYEOHBIX M TO3HABATENBHBIX 3a7ay, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJI0B YUeOHOU AESITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTHU TEOPUH W MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAYyKH €CTh PE3YJIbTaT
JUINTETBHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX OKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa W II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CHOCOOHOCTH OLICHUBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAaHUE ITOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSI LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXUYECKOMY 3JI0POBBIO;

cOOMIO/IeHUs TIpaBui 0O€30MacHOro OOpalieHusi ¢ BeHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUsSl TOCTEACTBUNA M HENPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOseHus
QJIKOTOJIs, HAPKOTUKOB, KYPEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W  APYIHMX BHJAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Y4YacTHE€ B PEUICHUM MPAKTUYECKHUX 3ajad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOQPECCHI Pa3IndHOrO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBOXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3yibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPUU
oOpa3oBaHus, Oyayuied mpodeccun U peain3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0JIOTMYECKOr0 BOCIIUTAHMS

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

NOHUMAaHUSI TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATILHOM CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUNW XUMHH  JUIS
pELIEHHs BOIIPOCOB PAllMOHAIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKaKOUIEH
IPUPOAHON Cpele, YMEHHsI IPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHAMAEMBIX JICCTBUM U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIbITa JEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IIPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTHBHO MPOTHUBOCTOSATH UAECOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

Cc()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CNeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
bopMHpOBaHUN PANMOHATIBLHOTO HAYYHOTO MBINIJICHUS, CO3[@aHUU IIEJIOCTHOTO
Ipe/CTaBICHNUs 00 OKpYy)KarolleM MHUpEe Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHUMHHM JJii  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATbHOU KYJIBTYPHI, PEIICHUH TI100aIbHBIX MpoOsieM
YCTOMUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIUHBI, O00ECHEYEHUH YCIOBUMN
YCIEIIHOTO TPpyJa M SKOJOTHMYECKH KOM(OPTHON JKM3HM KaXKIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIM3a U OOBSICHEHUS SIBJICHUH OKPY)KAIOIIEro MUpa u
MPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe]aTh 000CHOBAHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCS JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS s
pelIeHus mpo0JieM B PeaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  O0Opa3oBaHUIO U
caM000pa3oBaHUI0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydYaroUIMXCA
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIe MOHSATHUS, OTpakKarouue
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIiece, CUCTeMa, HayIHBIA (paKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaJIbHbIe Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PETYISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
IPaMOTHOCTH M COLMATIbHON KOMIETEHIIUU O0yYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXKIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICCTBYS B IO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM

1) 0a30Bble JJOrH4YecKme JeiCTBUSI:

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

ONpeAesaTh LENH JEITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LICJISIMU;

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



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS U OOBSICHEHHS OTAEIbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH [UISI KJIacCH(PHUKALUMU BEUIECTB H
XUMUYECKUX PEaKIii;

yCTaHaBJIMBATh MPUUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPACCYXICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIUPOBATH BBIBOJIbI U 3aKIIOUCHUS;

MPUMEHSThH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMbIe B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNUS — XUMUYECKUI
3HaK (CHMBOJI) DJEMEHTa, XuMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiMy — TMPU PElIeHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPE/ICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEHIECTB M XUMHUYECKHX
peaKuuii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUA W IPOBEIACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS Y BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW UCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3ajay, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B IMO3HAHMUSI.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HWHPoOpManmu (HaAy4HO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypebl MHTepHeTa), aHanuM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (PopM
MpEACTaBIICHUS, KPUTUYECKU OLICHUBATH eé JOCTOBEPHOCTh "
HEIPOTUBOPEUYUBOCTb;



(GbopMynIupoBaTh 3aMpOChl U MPUMEHATh PA3JIMYHbIE METOAbI MPU TOUCKE U
orbope wuHPOpMaNKK, HEOOXOAUMOW [IJI1 BBINOJHEHHS YYE€OHBIX 3a7ad
OIIPEIEIIEHHOTO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYIO  (GOpMYy  TMpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHGOpMaIMeil: TpUMEHSATh MeXIpeaMeTHbie (pusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ]aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ JUaJIora W/Win
JUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOIHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEl pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BHINOJIHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajin3aluil y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIIUN B
X07ie 00CyX/1eHNs 1 OOMEHa MHEHUSIMH.

OByaieHUe YHHBEPCAJIbLHBIMH PeryJISTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATH CBOI IO3HABATEJIbHYIO
NeSITENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuT™M JAEUCTBUU MpHU
BBITIOJIHEHUM YYEOHBIX U HUCCJIENAOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b (dEeKTUBHBIN C€rOCO0 MX perieHus ¢ y4ETOM TOJyYeHHUs] HOBBIX 3HAHUM O
BEIECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJN3a
Y CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATBI

10 KJTIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBJICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAJIBHON TPAMOTHOCTH, HEOOXOIMMOM JJIsl pEIIeHHs] MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOJAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAlOIINE TIOHATHS (XMUMHYECKH DJIEMEHT, aTOM, 3JIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJIIPHBIM 00BEM, YIIEPOJHBIM cKeneT, (yHKIHOHANbHAs TpyIIa,
panuKan, U30MEpPHs, U30MEPbI, TOMOJIOTHYECKUIN PsAZl, TOMOJIOTH, YTIEBOAOPOIBbI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COEAHMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOPUS CTPOECHUS
opranudeckux BemecTs A. M. byTiiepoBa, 3aKOH COXpPaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacCHOM HCIIOJIb30BAHUN BaXHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMHMCAHHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMIA;

C()OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIEHHON)
dbopMynl OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XMMHUYECKUX pEaKLuH,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ] OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUUA HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUM YyCTaHaBIUBATh MPHUHAJICKHOCTb HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CoequHEHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKALIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaThb WM Ha3BaHUS II0
cuctematudyeckoil HomeHknatype (IUPAC), a Taxxe NpUBOAUTH TPUBHAIbHbBIE
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITHJIEH, NPONWIEH, aleTHJIEH,
ATWJIEHTJIMKOJb, TJIUUEPUH, (EeHON, (popMalblerus, aueTalibIerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KMCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHSI ONPEIENSITh BUIBl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);



chOpPMHPOBAHHOCTh YMEHHUS MPUMEHATH TIIOJIOKCHUSI TEOPUU CTPOCHUS
oprannyeckux BemuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENCH pa3InyHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATUJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, IeJUTI0JI03a, aMUHOYKCYCHasl KHCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUNA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
Chipbs (He(Th, NTPUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MEpepadOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO W3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUNH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOII0ICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHUMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/I0l U JIabOpaTOPHBIM OOOpPYJAOBaHUEM, a TaKXKe MpaBWiia OOpalIeHUS C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATh XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUH, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KA4YECTBEHHBIC PEAKIUU OPraHUuYECKHUX
BEI[ECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIIepUMEHTa B (opMe 3alucCH ypPaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHhOpMaIMIO, TOJyYaeMyH) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT U Apyrux);



cOPMHPOBAHHOCT, ~ YMEHHA  COOJIIOMATh  TpaBWjia  JKOJOTHYECKH
11€JIECO00Pa3HOT0 TOBEICHUS B OBITY W TPYIOBOM NEATCILHOCTH B IIEJIAX
COXPaHEHHUsI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHW3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUs] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HAaHWS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHWS BEIIECTB H
XUMHYECKUX SIBIICHUIA;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns mjis 3amucu XUMHAYECKUX

dbopmy:.
11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHS Kypca «OOmas u HeopraHudecKas
XUMUS OTPaXkKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHU B TO3HAHUU SIBJICHUM
npuposibl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIAralOIINe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30ToN, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJla, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PpEaKIMH, PpacTBOpP, DJIEKTPOJUTHI, HEDJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JUCCOIMAIUSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHbI (TEOpus
AIEKTPOJUTUYECKON auccolmannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHEHHS M IMPEBpaICHUs] SHEPTUU
MpY XMMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUN U 0€30MMaCHOM HCIIOJIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEJIOBEKA;



c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHHUM HCIONb30BATh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbIM ras3, aMMHAK, raméHas
U3BECTh, HeTallIEéHasl U3BECTh, MUThEBAS CO/IA, MUPUT U IpYyTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEAENATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSA3M (KOBaJEHTHAs, MOHHAS, METAJUINYECKAsl, BOJOPOJHAsA) B COCAUHEHUAX, THUII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BeElIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAs1, METAJUIMYECKAs ), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKHUX BEIIECTB MO HMX COCTaBYy K OMNpPEAEIEHHOMY KiacCy/TpyIe
COEJIMHEHU (IPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa [,
N. MenaeneeBa 1 1€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO, OO CHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xuMuueckux anemeHToB [[. WM. MeHneneeBa, MCHOJIb3ysl MOHATHS «s-, P-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPTETUYECKUE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
0 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPraHMYECKUMX BEIIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

C(OPMUPOBAHHOCTh YMEHHS KJIacCU(DULIUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrolluX BEUIECTB, TEILIOBOMY
ahdekTy peakiunu, U3MEHEHHUIO CTENEHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEaKlNH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA pPa3IMYHBIX
TUIIOB, TIOJTHBIE U COKpPALIEHHBIE YPaBHEHUs PEAKIMl HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, ITPU KOTOPBIX ATH PEAKLIMU UAYT 10 KOHUA;



cOPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TOITBEPIKIAOIIHIC
KAUECTBEHHbI COCTaB pPAa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCT, YMEHHMM  paCKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEaKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3NuYHbIX (PaKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (nmpunuui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepU30BaThb XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOThI, aMMHaka, a
TaKkke CPOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUS C HCIOIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEAKIUAX, MacChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEULIECTB, TEIJIOBOrO 3((eKkTa peakluy Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

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

c(hOpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMIOJHATH XUMHUYECKUIM
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEdbl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE peakMu Ha cyib(ar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTANIbHBIX 3aJad IO
temam «Metauiby U «HeMmeTtauib») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XHWMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX pPEakUUii U (POPMyIMpPOBaTH BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AaHAIM3UPOBATH XUMHUYECKYIO
uHoOpMaIMIO, TOJYyYaeMyK) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, IHTepHET U apyrux);



chOPMHPOBAHHOCTh ~ YMEHHM  COONIIOMATh  TpaBWjia  JKOJOTHYECKH
11€JIECO00Pa3HOT0 TOBEICHUS B OBITY W TPYIOBOM NEATCILHOCTH B IIEJIAX
COXPaHEHHUsI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKMBBIE OPTAaHU3MBI ONPEACIEHHBIX BEIICCTB, TOHUMAs
cmbicn mokasarens [IJIK, mosicHAT, HAa TpuMepax CrHocoObl YMEHBIICHUS |
MIPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBBSI: YMEHUE
NPUMEHATHh 3HaHWS OO0 OCHOBHBIX JOCTYIHBIX METOAaX TO3HAHMS BEIIECTB U
XUMHYCECKUX SIBJICHUIA;

JUIS.  CJICTIBIX W CJIA0OBHUIANIMX OOYyYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO CHCTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHAYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYecKOH XUMUH
IIpenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTAaHUYECKUX COCAUHEHUN A. 3
M. bytieposa
Hroro no pasneny 3
Paznes 2. Yriesogopoasbl
2.1 [IpenenbHbIE yrieBOAOPOABI — aJKaHbI 2
’ HenpenenbHble yriieBOAOPOIbl: aJKEHBI, 6 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
54 [IpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB U 3 |
ux nepepadoTka
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Cruprel. ®eHon 3
39 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 |
CrnoxHble 3¢upbl
3.3 VrieBoanl 3 1




Uroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBL. AMUHOKHCIOTEIL. bellkn 3
Uroro no pazgeny 3
Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazneny 2

OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

34




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3aeioB U TeM ungpoBbie
Ne n/m P Kourpoubnbie IIpakTuyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUH
Crtpoenue atoMoB. [lepuonudeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
anemenToB /1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 4
) BEILIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazgeny 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 ‘ Metanst 6 1
2.2 ‘ Hewmeramibl 9 1 1
)3 CBs13b HEOPraHMYECKUX U OPTAHMYECKUX )
’ BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XuMHS 1 )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME
10 KVIACC

Ne
n/n

Tema ypoka

[Ipeamer oprann4ecko XUMHH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchl

Teopus cTpoeHUS OPraHUYECKUX
coequHenunit A. M. Byrieposa, eé
OCHOBHBIC ITOJIOKCHU A

[IpencraBnenue o kiaccuuKau
opranudeckux Beuiects. HomeHnkiatypa
(cucremaTuyeckas) U TpUBHAJIbHBIE
Ha3BaHUA OPraHUYCCKHUX BCIICCTB

AlKaHBI: COCTaB U CTPOCHHUC,
TOMOJIOTHYECKHUI pAx

Meran u 3TaH — npocTenIre
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUjCH u MOPONMUJICH — HpOCTCﬁMHC
MNpEACTABUTCIIN AJIKCHOB

[IpakTuueckas pabora Ne 1. «Ilonyyenue
STUJICHA U U3y4EHUE €r0 CBOMCTB»

Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. [lomyyenue
CUHTETHYECKOTO KaydyKa U Pe3UHBI




AJIKMHEBIL: COCTaB 1 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUHN Psil. AETHIIEH —
MPOCTEUILINN MPEICTABUTEIb ATIKUHOB

1 Brluucnenus no ypaBHEHUIO XUMHYECKOM
peakuuun

12 ApeHnbl: 0eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHBIE UICTOYHUKH YIIJIEBOJIOPOIOB:

15 MIPUPOIHBIN a3 U MOMyTHBIE HEPTSIHBIC
ra3el, He()Th U MPOAYKTHI €€ IepepaboTKu

16 Kontponbnas paboTta mo pazaerny
«YTIeBoaopoab»

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
ME€TaHoJ U 3TaHoi. BoropoaHas cBs3b

13 MHOroaroMHble CIUPTHI: STHJICHTINKOJIb U
[JIMLEPUH

19 deHoII: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE
1 XUMUYECKHUE CBOWCTBA, MPUMEHEHHE

20 Anpaerunsl: GopManbaeTu U
aneTanbAerusl. AueToOH

)1 OHOOCHOBHEBIE TIPEIeTbHBIE KAPOOHOBHIE
KHUCJIOTHI: MypaBbUHAs U YKCYCHas

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KHCIIOTBI»

CTeapI/IHOBaﬂ 1 OJICMHOBasA KHCJIOThI, KaK

23 MIPEICTaBUTENN BBICIIUX KapOOHOBBIX
KHCIIOT

24 MpbLia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE
Crnoxuble 3(Upbl KaK MPOU3BOJIHbBIE

25 KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIOKHBIX
3¢upoB

26 XKupsl: runponan3, mnpuMeHeHHe,
OuoI0ruYecKast poib KHUPOB
VYTieBosl: cOCTaB, KiIaccuuKanus.

27 Baxwneriume npencraBuTeNu: riwKo3a,
bpykTo3a, caxaposa

)% Kpaxman u nemuntono3a kak mpupoHbIe
MTOJIMMEPBI
KonTponbHas pabota mo pazaeny

29 «Kucnopoacoaep:xaiiue OpraHnuecKue
COCTUHEHUS

30 AMWHBI: METUJIAMUH U aHUJTUH
AMUHOKHUCIIOTHI KaK aM(pOTepHBIE

31 OpraHUYeCKHUE COCTUHEHUS, UX
ouonornyeckoe 3HaueHue. Ilentuant

1 benku kak mpupoaHbIe
BBICOKOMOJICKYJISIPHBIE COSAMHEHUS

3 OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX COSTMHEHUMN

34 OCHOBHEBIE METOILI CHHTE3A




BBICOKOMOJICKYJISAPHBIX COGHHHGHHﬁ.

[InacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKHUH IJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuonnueckuit 3akoH u Ilepuoauueckas
cucTeMa XUMMU4YeCcKux annemeHToB [, U.
MeneneeBa, X CBs3b C COBPEMEHHOM
TEOPUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHCHUS CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEIUHEHUH 10
rpynnaM u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .M. Meneneena B
Pa3BUTHUU HAYKH

CrpoeHue BemecTBa. XUMU4ECKast CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHuUs
KOBAJICHTHOM CBsI3U. BogopoaHas cBsi3b

BajneHTHOCTB. DIIEKTPOOTPHUIIATEILHOCTb.
Crenenb okucieHus. BemectBa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsITHE O TUCTIEPCHBIX CUCTEMaX.

HctruHHbBIE U KOJUTOUAHBIE PACTBOPHI.
MaccoBas [10J14 BellecTBa B pacTBOpe




10

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

Kiaccudukanus XuMHuecKux peakii B
HEOPraHWYECKON M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHHUS MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MIPEBPAICHHS SHEPTUU TIPU
XUMUYECKUX PEaKIUSIX

Ckopoctb peakiuu. OOpaTuMbIe peaKkiuu.
XUMUYECKOE paBHOBECHE

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON pPEaKIIUN»

11

DnexTpoiauTHyecKas auccoruanus. [lonsrue
0 BoJiopoHOM mokazarene (pH) pactsopa.
Peaxiiuu nonHoro oomeHna. I'maponus
OpPraHMYECKUX M HEOPTaHMYECKHUX BEIIECTB

12

OKHUCINTENFHO-BOCCTAHOBUTEIILHBIC
peakmuu. [TousiTre 00 2neKTpon3e
pacIIaBoB M paCTBOPOB COJIEH

13

14

KonTponpHas pabota mo pazaeny
«Teopernueckne OCHOBBI XUMHUU»

Mertasiel, ux nojoxenue B [leproauueckoii
CHCTEME XUMHUECKUX AieMeHTOB J]. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmHMe Gpu3ndecKue CBOWCTBA
METaJJIOB




15

16

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIpsHKEHNUN METaJUIOB

XUMHUYECKHAE CBOMCTBA BAKHEHIIINX

METaJUIOB (HAaTpUH, KaJui, KaJablluii, MarHui,
QATFOMUHHNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTMHEHUN

18

19

20

XuMHYeCcKHe CBOMCTBA IIMHKA, JKeae3a U UX
COeTMHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTATBHBIX 337a4 10 TeMe
«Mertamb»"

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

21

®u3nYECKUe CBOMCTBA HEMETAIIJIOB.
AnoTponusi HEMETAUIOB (Ha IpUMeEpe
KHCIIopo/ia, cepsl, hocdopa u yrieposaa)

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COETUHEHUN

XuMuUeckue CBOMCTBa a3oTa, pochopa u ux
COCIMHEHU I

XHWMHYECKHUE CBOMCTBA yIiaepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COETUHEHUN

26

O0001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI 10




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

[TpakTrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 33724 M0 TEME 1
"Hemeramnsl"»

73 KonTponbHas padora no temam «MeTtasuibi» 1
u «Hemeramabi»

79 Heopranuueckue u opraHnyecKue KUcCiaoThl. 1
Heopranuueckue u opraHnyeckue OCHOBaHUS
AmdorepHble HEOpraHU4ECKue 1

30 opraHudeckue coepuHeHus. I'enetTnueckas |
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BELIECTB
Poinb XxuMum B obecrieueHNH SKOJIOTHYECKOi,

31 SHEPreTHYECKOHN U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHUN MEAUIIMHBI
[IpencraBienust 06 00X HAYYHBIX

32 MIPUHLUIIAX IIPOMBIIUIEHHOIO MTOIY4YEHUS 1
BAKHEHIIINX BEIIECTB

33 UYennoBek B MUpPE BEIIECTB U MATEPUATIOB 1

34 XHUMHA U 300POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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