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MOACHUTEJIBHASA 3AIIMCKA

PaGouas nmporpamma 1o XuMuu Ha ypoBHE CpeJHETo 0011ero o0pazoBaHus papadboTaHa
Ha ocHOBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoi
®denepanun», TpeOOBaHUN K pe3yJbTaTaM OCBOEHHS (enepaibHON 00pa3oBaTebHON
nporpamMmel cpeanero odmiero oopazoanusa(POIl COO), npencraBiennsix B GenepansHom
rocynapcTBeHHOM obpasoBarensHoM craHgapTe COO, ¢ yuérom Konneniuu npemnomaBanus
y4eOHOro npeamMera « XuMus» B 00pa3zoBaTelbHbIX opranuzanusax Poccuiickoit @eaepannu,
peanu3ylolux OCHOBHbIE 00pa3oBaTeNbHbIE MPOTPAMMbI, MU OCHOBHBIX IOJOKEHUN
«Crtpareruun paszsurusi Bocniutanusi B Poccuiickoin denepanuu Ha nepuon 10 2025 ropa»
(Pacnopstxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XUMHA HA YpPOBHE YIIyOJEHHOTO H3y4YEHHUS 3aHUMACT BAXKHOE MECTO B CHUCTEME
€CTECTBEHHO-HAyyHOro oOpa3zoBanusi ywanmxcs 10-11 knaccoB. M3ydenue mnpeamera,
peanuzyemoe B yclnoBusix auddepeHuupoBaHHOTO, MPOPUIBHOTO OOy4YeHUs, MPU3BAHO
o0ecneunTh 00111e00pa30BaTEIbHYIO U OOIIEKYIBTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIKOJIBI,
HEOOXOUMYIO JIJISl aIalTallui UX K ObICTPO MEHSIOIIMMCS yCIIOBUSIM KH3HU B COLIMyME, a
TaKXKe JJIA MPOJOJDKEHUsT 00y4YeHUs B OpraHU3alMsIX Mpo¢ecCHOHAIbHOIO 00pa3oBaHus, B
KOTOPBIX XUMHUS SIBJISIETCS OJJHON M3 MPUOPUTETHBIX JUCIUTUIHH.

B mporpamMmMe mo XuMHMM Ha3zHayeHHE MpeaMera «XUMHUS» MOJydaeT MOAPOOHYIO
MHTEPHPETALMIO B COOTBETCTBUU C OCHOBomoJararommmu nojoxenusmu ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH L€, COAEpX aHHs, Pe3yJbTaToB OOydeHuss u TpeOOBaHMM K
YPOBHIO TMOATOTOBKUA BBIMTYCKHUKOB. CBUJETEIHCTBOM TOMY SBJISIIOTCS —CJEAYIOILIUE
BBITIOJIHSIEMbBIE ITPOTPAMMOi 0 XUMUU QYHKIIUU:

e HMH(POPMALMOHHO-METOJIMYECKAsA, peau3alus KOTOpPOHW OOEeCrneyrBaeT IMOJyueHUe
IpeCTaBICHUS O LIETSIX, COJIEPIKaHuu, O0Iel cTpaTerud oOy4eHus, BOCIIUTAHUS U
pa3BUTHS 00YUaAIOLIUXCSA CPECTBAMU MPEIMETA, U3y4aeMOT0 B paMKax KOHKPETHOTO
npoduIs;

e OpraHM3alMOHHO-IUIAHUPYIOIIAsA, KOTOpas  MpeaycMaTpuUBaeT  OMpeeTCHUE:
OPUHLIAIIOB CTPYKTYPHUPOBAHHUS U IOCJIEIOBATEILHOCTH M3y4YEHHUS y4eOHOTro
MaTepuasa, KOJUYECTBEHHBIX M KAaYECTBEHHBIX €ro XapaKTEepPHUCTHUK; MOIXOAOB K
(OpMHUPOBAHUIO COACPKATEILHOM OCHOBBI KOHTPOJSI M OLEHKHA 00pa30BaTENIbHBIX
JOCTHXKEHUM OOydYarolMXcs B paMKax WTOTOBOM aTTecTalMd B (QopMe eIUHOTO
rocyJapCTBEHHOTO 3K3aMeHa 10 XUMUHU.

[Iporpamma i yriayOnEHHOTO U3YUEHHUS XUMUH:

e YCTaHaBIMBAaET WHBAPUAHTHOE TMPEAMETHOE COJep)KaHue, 00s3aTeNnbHOe IS
U3Y4YEHUS B paMKax OTIEJbHBIX Mpoduiiel, mpeaycMaTpuBaeT pacnpeliesieHue U
CTPYKTYPUPOBAHUE €r0 MO KJIaccaM, OCHOBHBIM COJIEpKaTeNIbHbIM JIMHUSIM/pa3iesiam
Kypca,

e Ha€T TPHUMEpPHOE paclpeaesieHue YyuyeOHOro BpEMEHH, PEKOMEHIYEMOIo s
U3YYCHUS OTACIBHBIX TEM;

e IpeUiaraeT MPUMEPHYIO MOCIEN0BATEILHOCTh M3Y4YEHHS y4eOHOro marepuasna c
y4€TOM JIOTUKH MMOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXITPEIMETHBIX CBSI3EH;



e JAET METOAMYECKYI0 HWHTEPHpPETAlMI0O LEJed M 3aJad H3yYeHHs NpeaMeTa Ha
yrayOiaEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEAHETO
oOmero  o0pa3oBaHuUs, COAEPXKATEIBbHOW  XAPAKTEPUCTUKH  IJIAaHUPYEMBIX
pE3yNbTaTOB OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON MPOTrPAMMBI CPEIHETO OOLIETO
oOpa3oBaHusl (JINYHOCTHBIX, METAIPEIMETHBIX, MPEIAMETHBIX), a TaKKe C y4ETOM
OCHOBHBIX BHIOB Y4€OHO-TIO3HABATEIbHBIX JEHCTBUI 00yYaromerocs o 0OCBOSHUIO
COJIep)KaHusI IIpeIMeTa.

ITo BcemM Ha3BaHHBIM TO3MLMSAM B HpOrpaMMe [0 XHUMHUU IPEAyCMOTpeHa
IPEEMCTBEHHOCTh ¢ OOYUYEHMEM XHMHHM Ha YpPOBHE OCHOBHOIO 00Iiero oOpa3oBaHMs. 3a
nmpeaeraMd yCTAaHOBIGHHOW TMPOrpaMMON TI0 XUMHUHM O0s3aTelbHON (MHBApHUAHTHOM)
COCTAaBIISIIOLIEH COEpKAHUS yUeOHOTO MpeaMeTa «XUMHUsD OCTaETCsl BO3MOXKHOCTh BbIOOpa
€ro BapUaTUBHOM COCTaBIIIOLIEH, KOTOpas JOJDKHA OIpPENEsITbCS B COOTBETCTBUHM C
HaIPaBJICHUEM KOHKPETHOTO POPUIIsl 00yUEHMS.

B cootBercTBUM ¢ KoHuentyanbHbIMA noJiokeHHs MU PI'OC COO o HazHaueHUU
npenMeToB 6a30BOro u yriryoaéHHOro ypoBHeil B cucteMe nuddepeHupoBaHHOr0 00ydeHHs
Ha ypOBHE CpeaHEro oO0Iero oOpa3oBaHHs XHWMHSA Ha YPOBHE YIIyOJIEHHOTO H3YyYECHHS
HAlpaBJICH Ha pealM3alUil0 IPEEMCTBEHHOCTH C TOCIEAYIOLUMM 3TalloM IOJIy4YEeHUs
XMMHMUYECKOTO 00pa30BaHUsl B paMKaX M3Y4YEHMs] CHELHUAIbHBIX €CTECTBEHHO-HAayYHBIX U
XUMHUYECKUX JMCHMIUIMH B By3aX M OpraHu3alusX CpeaHEero Mnpo¢ecCHOHATBHOTO
oOpazoBanusi. B o3Toif cBA3M wu3yueHue npeaMera «XHUMHUA»  OPHUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha pacllUpeHHe M YIiayOJleHHe TEOpEeTUUECKOM M IMPaKTUYECKOU
HOJIFOTOBKH 00YYaroIMXCsl, BEIOPaBIIMX ONPENEIIEHHBIN MPOPHIb 00YUYEHMsI, B TOM YHUCIIE C
NEPCIIEKTUBONM MOCIEAYIOLUIEro MOJIYYEHUS] XHMHUYECKOro OOpa3oBaHHs B OpraHM3aLUsIX
npodeccuonanpsHoro obpazoanus. Hapsay ¢ stum, B cBere TpeboBanuit ®I'OC COO
IUIAHUPYEMBIM ~ pe3yJbTaTaM OCBOCHUSA (pemepanbHOl  00pa3oBaTENbHONM MPOTPaMMbI
CpelHero oOero o0pa3oBaHUs HU3YUYEHHE NpeaMeTa «XUMHs» OPUEHTUPOBAHO TAKXKE Ha
pelieHre 3a7a4 BOCIUTAHUS U COLUAIBHOIO Pa3BUTHUs 00ydaromuxcs, Ha (GOpPMUPOBAHUE Y
HUX OOIIEHHTEIUICEKTYaIbHBIX YMEHHH, YMEHHUH palloHaIM3alii y4eOHOro Tpyna Hu
0000IIEHHBIX CTIOCOO0B AEATEIBHOCTH, UMEIOIIUX MEKIUCIUILTMHAPHBIN, HaIIIPEeIMETHBIN
XapaKkTep.

CocTaBisOIUMU IIpeaMeTa «XUMUs» Ha YPOBHE yIITyOJEHHOIO U3YUYEHUS SIBISIOTCS
yriay0néHHble Kypebl — «Opranndeckas Xumush» 1 «O01as 1 Heopranudeckast Xumus». [Ipu
OTIpe/IeNIEHUH TIOJIX0I0B K OTOOPY U CTPYKTYPHON OpraHU3aIllMi COJIEP KaHUS 3TUX KypCOB B
nporpaMMe o XMMUHM 32 OCHOBY NMpUHATHI mojoxeHuss ®I'OC COO o paznuuusx 6a30BOTo U
yriay0inEHHOTO YPOBHEM U3YUEHHUsI IPEIMETA.

OcHoBy coaepxaHusi KypcoB «Opranndeckas xuMusi» 1 «OOuias 1 HeopraHuyeckas
XUMHSD» COCTaBJSIET COBOKYIHOCTb HPEIMETHBIX 3HAHUM M yMEHHMH, OTHOCSIIMXCSA K
0a30BOMY YPOBHIO HM3yYEHHs MpeAMETa. JTa CHCTEMa 3HAHWW IOJy4daeT OINpeAesIEHHOE
TEOPETUYECKOE JOMOIHEHUE, MO3BOJISIFOLIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIIMI
00BbEM (pakToNormueckoro mMarepuana. Tak, Ha yriyOJI€HHOM ypOBHE HM3Yy4Y€HHs IpeaMeTa
o0ecrieyeHa BO3MOXKHOCTb 3HAUMTEIBHOI'O YBEJIMYEHUS O0bEMA 3HAHUH O XUMHUYECKHX
JJIEMEHTAaX W CBOWCTBAX HUX COCIWHEHUH HAa OCHOBE pACHIMPEHUs M YriayOleHus



IpEeICTaBICHU O CTPOSHUU BEILIECTBA, XUMHUYECKOM CBS3H M 3aKOHOMEPHOCTSX MPOTEKAHUS
peaxiuii, pacCMaTpUBAEMbIX C TOYKU 3PEHUS XUMHYECKOW KHMHETUKH M TEPMOJMHAMUKH.
N3ydyenne mnepuoandeckoro 3akoHa M llepnonnueckoil CUCTEMBI XMMHUYECKHX 3JIEMEHTOB
0a3upyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXaHMUYECKUX MPEJCTABIECHUAX O CTPOCHUM aTOMA.
XuMHUYecKasi CBSI3b OOBSACHSIETCS C TOYKM 3PEHMS SHEPreTHMUECKUX H3MEHEHMHA Tpu e
o0pa3oBaHUM U pa3pyILICHUHM, a TAKXKE C TOYKU 3PEHHUsS] MEXaHH3MOB €€ 00pa30BaHUS.
W3ydyenne TUNOB peakuMil  AONOJIHAETCS  (OPMUPOBAHUEM  IPEACTABICHUM 00
JIEKTPOXUMUYECKUX MPOLIECCaX U AIEKTPOJIM3E PacIlsIaBOB U pacTBOPOB BellecTB. B Kypce
OpraHMYECKON XHMUM HPU PACCMOTPEHMM PEAKLMOHHOM CHOCOOHOCTH COEJUHEHMH
yaensieTcsi oco0oe BHUMAaHKUE BOIPOcaM 00 3JIEKTPOHHBIX 3((eKTax, O B3aMMHOM BIMSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peakiuil.

Oco0oe 3HaUeHHE UMEET TO, YTO Ha COAEPIKAHUE KypCOB XUMHUH YIIIyOJEHHOIO YPOBHS
U3YyYEHHUs JUIsl KJIacCOB OINpeAenEéHHOro npoduis (raaBHbIM 00pa3oM Ha MX CTPYKTYpYy U
XapakTep JOMOJHEHWH K OOIeld CcucTeMe MPEAMETHBIX 3HAHWN) OKa3bIBAIOT BIIUSHUC
CMeXHbIE TpeaMeThl. Tak, Hampumep, B COACPNKAHUM TpeaMeTa A KJIacCOB XUMHKO-
¢dusnyeckoro npoduist 60blI0E 3HAUCHHE OYTyT UMETh 3JI€MEHThI YYeOHOTro MaTepuaa 1mo
oOmeit xumuu. IIpu u3yueHuM mnpeaMera B JaHHOM Cllydyae akLEHT OyJeT caelaH Ha
OOLIHOCTh METO/IOB MMO3HAHUS, OOIIIHOCTh 3aKOHOB U TEOPUM B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsIpHas Teopus (MOJIEKYJsIpHAs Teopus B (DU3HMKE), 3aKOHBI COXPAHEHHUs MacChl U
SHEPrUH, 3aKOHBI TEPMOAMHAMHKH, DJIEKTPOJIN3a, MPEACTABICHUS O CTPOCHUH BEIIECTB U
Ipyroe.

B To xe BpeMs B colep)KaHUM MNpeAMETa I KIACCOB XUMHKO-OMOJIOTMYECKOTO
npopuns OONbIIMK yAEAbHBI Bec OyJIeT MMETh OpraHuyeckas xumus. B atom ciydae
NPEIOCTABIIACTCS BO3MOXHOCTh ISl Oojiee OOCTOSITENBHOTO PAaCCMOTPEHUS XUMUYECKOU
OpraHM3aliy KJIETKA KaKk OMOJIOTUYECKOW CUCTEMBI, B COCTaB KOTOPOI BXOMST, K IPUMEPY,
TaKW€ CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMIUbI, OCJIKH, YIIEBO/Ibl, HyKJIEUHOBBIE KUCIOTHI U
npyrue. Ilpu 3TOM 3HaHMS O cocTaBe M CBOMCTBAX MPEACTABUTENEH OCHOBHBIX KJIACCOB
OpPraHMYECKUX BEIIECTB CIy>KaT OCHOBOM I U3YUYEHUS CYITHOCTH MPOIECCOB (POTOCUHTE3A,
JIbIXaHUS, MAIIEBAPEHUS.

B mnane ¢gopmupoBaHus OCHOB HAYYHOTO MHPOBO33PEHHUS, OCBOCHHUS OOLICHAYYHBIX
METOJIOB MO3HAHHUA U OMNbITa MPAKTUYECKOTrO INPUMEHEHUsS] HAY4YHbIX 3HAHMNA H3Yy4YEHHE
npenMera «XUMHsD»» Ha yrilyOJ€HHOM YpPOBHE OCHOBAHO HA MEXIPEIMETHBIX CBS3SIX C
y4eOHBIMU TpeJMETaMH, BXOJSIIMMHU B COCTaB MpeIMETHBIX oOrnactel «EcTecTBeHHO-
Hay4yHbIE IpeaAMEeThD», « MaTemaTka u uHpopmaTukay u «Pycckuii si36IK U TUTEpaTYpay.

ITpu n3ydyennn yuebHoro npeamera «XUMHs» Ha yriayOJIEHHOM ypOBHE TaKXKe, Kak Ha
YpPOBHE OCHOBHOTO U CpeIHero ooIiero ooOpa3zoBaHus (Ha ©a30BOM YpOBHE), 3ajaycit
NEPBOCTENIEHHOW 3HAYMMOCTH SBJIIETCS (POPMHUPOBAHUE OCHOB HayKM XMMMU Kak o0JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKON [eATEIbHOCTH YeJIOBeKa M OJHOTO U3
KOMIIOHEHTOB MUPOBOM KyJbTyphl. Perienue 3To# 3a1aun Ha yriryOJIE€HHOM YPOBHE U3YyUEHUS
penMeTa IpeanoaaraeT peaju3aluio TakuX Lelel, Kak:

e (opMHpOBaHME NPEICTABICHUIN: O MATEPUATILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX

Y TIO3HABAEMOCTH SIBJICHUN MIPUPOJIBI, O MECTE XMMHU B CUCTEME €CTECTBEHHBIX HAYK



u e€ Benyllel ponu B 0OECIEYEHUWH YCTOWYMBOIO Pa3BUTHUSL 4YEJIOBEUECTBA: B
pereHnn mpo0IeM SKOJIOTUYECKON, SHEPTeTUUECKOW U MHUIIEBON 0€30MMacHOCTH, B
Pa3BUTUH MEAULMHBI, CO3JaHUH HOBBIX MaTEPHUAIOB, HOBBIX HICTOYHUKOB SHEPIUH, B
0o0ecreuyeHn  PalMOHAIBHOTO  NPUPOJIOINOJIb30BaHUA, B  (HOPMUPOBAHUU
MHUPOBO33pEHUSI W OOIEeH KyJbTypbl YeENOBeKa, a TaKkKe HSKOJOTUYECKH
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3[I0POBBIO U IIPUPOTHOM CPEJIE;

OCBOCHHE CHUCTEMBI 3HAHHI, JIEKAIIUX B OCHOBE XUMHMUYECKON COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa: (yHAAMEHTAIbHBIX TOHSTUNA, 3aKOHOB H
TEOPUN XWMHH, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHHMM BEIIECTBA HAa Pa3HBIX
YPOBHSIX  —  ATOMHOM,  HOHHO-MOJIEKYJSIDHOM,  HAJIMOJEKYJSIPHOM, O
TEPMOJANHAMUYECKAX U KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHUs XUMHUYECKUAX
peakuuii, 0 XMMHYECKOM pPABHOBECHH, PACTBOPAaX M JUCIEPCHBIX CHUCTEMaxX, 00
001X HAYYHBIX IPUHIIUIIAX XUMUYECKOTO TPOU3BOCTBA;

dopMupoBaHue y OOyYarOIIMXCS OCO3HAHHOTO IOHUMAaHHsS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHUYECKUX 3HAHUN A1 OOBSICHEHHUS KIIOUEBBIX HIEH U MpoOieM
COBPEMEHHON XMMHH, JUIsI OOBSCHEHHS W TPOTHO3UPOBAHUS SIBICHUN, MMEIOLIUX
€CTECTBEHHO-HAYYHYIO TPHUPOJY; TPaMOTHOTO pPEHIEHUS NpOoOJIeM, CBSI3aHHBIX C
XUMUEW, TPOTHO3UPOBAHUSA, aHaIM3a M OLUEHKUM C TMO3ULUUNA SKOJOTMYECKON
0€30MMacHOCTH MOCIEICTBUN OBITOBOI U MMPOU3BOICTBEHHOM IESITETLHOCTH YEIOBEKa,
CBSI3aHHOM C XHMHUYECKUM MPOU3BOJCTBOM, HCIOJIB30BAaHUEM U TMepepadOTKOM
BEILIECTB;

yriyOJieHne MpeACTaBICHUM O Hay4YHbIX METOJaX IO3HaHUS, HEOOXOIUMBIX JIs
npuoOpeTeHns yMEHUM OpPUEHTUPOBATHCS B MHUpPE BEIIECTB U OOBSICHEHHUS
XUMHUYECKUX SBJICHUM, UMEIOIINX MECTO B IPUPOJE, B IPAKTUYECKON NESATENBHOCTH
Y TIOBCETHEBHOU JKU3HH.

B mane peanuzanuu MepBOOYEPEHBIX BOCHHUTATENBbHBIX W Pa3BUBANOMIMX (YHKUIUN
LEJIOCTHOM CUCTEMBI CpETHEro 00111ero 00pa3oBaHus MPU U3YUEHUU TIPeIMeTa « XUMHUS Ha
yriay0aEHHOM YpOBHE 0COOYIO aKTyaJIbHOCTh IPUOOPETAIOT TAKUE IIENU U 33/1a4H, KakK:

BOCIIUTAHNE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUW MPUPOJbI, YBAKEHUS K
MPOIIECCY TBOPUYECTBAa B 00JIACTH TEOPETUYECKUX M MPHUKIIATHBIX WCCICAOBAHUMA B
XUMHUH, (opMUpOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU;

pa3BUTHE MOTHBAIMU K OOYYEHHIO U MO3HAHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHSI 00II€YEIOBEUECKUX IEHHOCTEH;

pa3BUTHE T[IO3HABATEIbHBIX HMHTEPECOB, MHTEIUIEKTYaJbHbIX M  TBOPYECKUX
crocoOHOCTel oOyyaronmxcsi, OpMUPOBAHUE Yy HUX CO3HATEIHLHOTO OTHOLIEHHUS K
caM0o0Opa30BaHUIO M HENPEPHIBHOMY OOpPAa30BAHUIO KAK YCIOBUIO YCIEIIHOU
npodeCCHOHAIBEHON 1 00IIECTBEHHOU JIEITeILHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 30POBOM 00pa3e KU3HH;

dbopMHpOBaHUE YMEHUH M HABBIKOB Pa3yMHOr0 MPUPOAOIOJIB30BAHUSA, Pa3BUTHE
HKOJIOTMYECKON  KYJIbTypbl, MPUOOpPETEHUE  OMNbITa  OOIIECTBEHHO-IOJIE3HOU
HKOJIOTUYECKOM e TETbHOCTH.



HekoTtopsie npakTudeckue padoThl Oy 1y T MPOBOAUTH C UCIIOJIB30BAHUEM 000PYA0OBaHUS
Ilentpa «Touka poctay:

- mudpoBort gjaboparopun POLUSLAB mno xumum ¢ HabopaMu JaTUYUKOB:
OecrnpoBOAHBIM MyJbTUAATYMKOM LFS, naTurikom g u3MepeHusi ONTUYECKOM TUIOTHOCTH U
MYTHOCTH PacTBOPOB BEWIECTB, IAaTYMKOM u3MepeHuss pH cpenpl pacrBopa, JaTUYUKOM
MU3MEPEHUS IICKTPUUECKON MMPOBOAUMOCTH

- BUPTYQJIbHOTO MTPAKTUKyMa.

brnarogapss 3Tomy y o0Oyyarommxcsi MOSIBUTCS BO3MOXKHOCTh KOJIMYECTBEHHBIX
HaOMIOACHNN (U3MUECKUX U XUMUYECKUX SBICHUH, MPOUCXOMAIINX C BEIICCTBAMU, IS
MOJTy4eHHUsT JTOCTOBepHOW HHGopmanmuu. Ha OCHOBE MONMyYEHHBIX JKCIEPUMEHTATBHBIX
JAHHBIX O0OydYarolIue CMOTYT CaMOCTOSITENIbHO JeJIaTh BBIBOJIBI, 0000IIaTh Pe3yJIbTaThl,
BBISIBJIAITh 3aKOHOMEPHOCTH, 4TO OyJIeT ClIOCOOCTBOBATH MOBBIIICHUIO MOTUBAIIMN 00Y4YEHUS
HIKOJIbBHUKOB. Bo BpeMsi mpakTrueckux padbot oOyyaromniuecs: Oy 1yT BOBJIE€YEHBI B IPOCKTHO -
UCCJIEA0BATENbCKYIO JeATeNbHOCTh. KOMIUIEKT M(poBOi JlabopaToprun MO3BOJISIET JOCTUYb
00pa3oBaTeNbHbIX Pe3yJIbTaTOB 00yYaroUMXCcsl, JaET BO3MOKHOCTD YIITyOJIEHHOTO U3yUEeHHUSI
npeAMeTa, B TOM YHCJIE€ BO3MOXXHOCTb Pa3BUTHSL H300PETATENIbCKOTO, KPEAaTUBHOIO,
KPUTHUYECKOTO MBIILIEHUS, pa3BUTUS GYHKIMOHATBHON IPAMOTHOCTH O0YYaloIIUXCsl, B TOM
YHUCJIE €CTECTBEHHOHAYYHOU U MAaTEMAaTHYECKOM.

B xone uszydenus xypca mpogonkaercs GOpMUPOBAHUE YKCTIEPUMEHTABHBIX YMEHHI:
OTHCHIBATh OKCIEPUMEHT, COCTABJIATh W 3aIMOJHATH TaOJHUIBI, CTPOUTH TpaduKu 110
TaOJIMYHBIM JTaHHBIM, TPOBOJIUTH MAaTEMAaTUIECKHUE PACUETHI.

dopmupoBaHue HCCIIEA0BATEIbCKUX YMEHUU: ONpeaecICHUE pPOOIEMBI,
dbopMyIupOBaHKE UCCIIEA0BATEIbCKON 3a/1aUH, INTAHUPOBAHUE PEIICHUS 3a]]a4H, TTOCTPOSHUE
MOJENEHN, BBIABUKEHHE TUIOTE3, SKCIEPUMEHTANIbHAS MPOBEPKA TMIIOTE3, aHAJIU3 JIaHHBIX
HKCIIEPUMEHTAa U HAOMI0IeHUH, POPMYIHpPOBAaHNE BHIBOJOB.

OO6mIee KOJTUYECTBO YaCOB, IPETYCMOTPEHHBIX IJISI U3YUYCHHS! XUMHUH HA YTITyOJICHHOM
YpPOBHE cpeaHero obiiero oopasoBanus, cocrariser 204 gacoB: B 10 kmacce — 102 gaca (3

yaca B Hezelnto), B 11 kimacce — 102 yaca (3 yaca B Heieno0).



COILEPKAHUE OBYUYEHUA
10 KUIIACC

OPT'AHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYeCKON XUMMUH.

[IpeameTr W 3HAaYe€HUWE OPraHUYECKOM XUMHUHU, NPEACTABICHHE O MHOro00pasuu
OPTraHUYECKUX COCAUHEHUN.

DNEKTPOHHOE CTPOEHUE aToMa YIJIEpOJa: OCHOBHOE M BO30YKIAEHHOE COCTOSIHMSL.
BaneHTHple BO3MOXHOCTH aTroMa yriaepoja. XHUMHYECKas CBSA3b B OPraHUYECKUX
coenuHeHusX. Tumbl THOpUAM3AIMM aTOMHBIX opOuTtaneil yriaepoma. MexaHH3MBI
oOpa3oBaHMsl KOBAJCHTHOW CBsi3W (OOMEHHBII W  JOHOPHO-aKUENTOPHBIN). Tumbl
NEePEeKPbIBaHUSI aTOMHBIX opOuTaneil, 6- u m-cBsizu. OauHapHasi, JBOIHAS U TPOHHAs CBS3b.
Crioco0bl pa3peiBa CBsI3ell B MOJIEKyJlaX OpraHudeckux BelecTB. IloHsTne o cBoOOAHOM
paaukaine, Hykieoguie u JeKTpoduie.

Teopuss crpoeHuss opraHudeckux coeauHeHnii A.M. byrtinepoBa M COBpEeMEHHBIE
NPEACTABICHUS] O CTPYKTypE MOJEKYJ. 3HAYeHHE TEOpPUH CTPOCHHUS OPraHuYecKHX
coenquHeHuil. MonekyspHble W CTpYKTypHble (opMynbl. CTpyKTypHblE (QOpMYJIbI
pa3IMYHBIX BUJIOB: Pa3BEPHYTasl, COKpAlEHHAasA, ckeneTHas. M3omepusa. Bunsl nsomepun:
CTPYKTypHas, HPOCTPAHCTBEHHAs. OJJEKTPOHHbIE 3(P(EKTbl B MOJEKYJaX OPraHu4eCKUX
COeIMHEHUI (MHIYKTUBHBIA U ME30MEPHBIHN 3(PPeKTsl).

[IpencraBienne o0  KiIacCU(PUKAUMU  OpraHuyeckux  BemectB. llonarue o
¢yskuuoHansHOW rpynmne. ['omonmorus. ['omonormueckue psapl.  Cuctemaruyeckas
HOMeHKatypa oprannueckux coenuHeHuit (IUPAC) u TpuBuasibHble Ha3BaHUS OTIEJBHBIX
IIPEACTABUTEIIEH.

OcobOenHoctn W Kiaccuukamus  OpraHuueckux  peakiuid. OKHUCIUTENbHO-
BOCCTAHOBUTEJbHBIE PEAKIIMA B OPTAHUYECKOW XUMUHU.

OKCIIEpUMEHTAIbHBIE METO/IbI U3YYEHUS BEILECTB U UX MPEBPAILLECHUN: 03HAKOMIICHHE C
oOpa3amMi OpraHUYeCKUX BEIECTB U MaTepUaIaMH Ha UX OCHOBE, OINBITHI 10 MPEBPAILEHUIO
OpraHMYeCKUX BELIECTB NPU HarpeBaHuM (IUIABJIEHUE, OOYIJMBaHHE U TOPEHHE),
KOHCTPYHPOBAaHHE MOJEIIEH MOJIEKYJI OPraHUYECKHUX BEILECTB.

YriaeBoaopoasl.

Anxansel. ['oMonornueckuii ps ankaHoB, o0mas GopMyiia, HOMEHKJIATypa U U30MEpHUsl.
DIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJT AJIKAHOB, SP°-THOPUIM3AIIUs ATOMHBIX
opOuTanei yriepona, o-cBs3b. usndeckrue CBOWCTBA alIKAHOB.

XHWMHUYECKME  CBOMCTBAa  AJIKaHOB:  pEaKkUMH  3aMEUICHUs, HW30MEpPHU3alHu,
JNETUAPUPOBaHUS, IMKIN3ALNH, TUPOIN3a, KPEKUHIa, ropeHus. IIpencraBienne o MexaHu3Me
peaKkumii paJuKaJIbHOTO 3aMEILCHHUS.

Haxoxnaenue B mpupojae. CriocoObl MOTydeHus: 1 IPUMEHEHUE aTKaHOB.

[Muknoankanel. O6mas Gopmyia, HOMEHKIATypa 1 n3omepusi. OCOOEHHOCTH CTPOCHHUS
U XUMHUYECKUX CBOMCTB ManbIX (LIMKIOMPONAH, HUKIOOyTaH) WU OOBIYHBIX (IIMKJIOMEHTAaH,
[UKJIOTEKCaH) [UKJI0aNKaHOB. CriocoObl MOTyYeHHs] U IPUMEHEHHE UKIIOAJIKAHOB.



Ankenpl. ['omonmoruueckwii psigq  aidkeHOB, oOmas ¢GopMmynaa, HOMEHKIATYpa.
DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT AIKEHOB, SP*-THOPHAN3ALS ATOMHBIX
opburanen yrieposaa, o- 1 n-cBsizu. CTpyKTypHas U reoMeTpuyecKas (LIUC-TpaHC-) U30MEPUSL.
duzpueckrue CBOMCTBA aJIKEHOB. XHMMHMUYECKHE CBOMCTBA: pEaKUUM NPUCOCIUHEHUS,
3aMEUICHUs B (O-TI0JIOKEHUE NPU JBOWHOW CBSA3MU, MOJMMEPU3aLMU U OKucieHus. [IpaBuno
MapkoBHukoBa. KadecTBeHHbIE peakIuM Ha JBOWHYIO CBS3b. CHOCOOBI MONyYEHUS U
IIPUMEHEHNE AJIKEHOB.

Anxanuensl. Knaccupukanums — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymyaupogannvie). (OCOOEHHOCTH JJIEKTPOHHOTO CTPOEHMSI M XUMHYECKMX CBOWCTB
CONPSKEHHBIX JUEHOB, 1,2- n 1,4-npucoeaunenue. [lonumepusanust conpsiKEHHBIX TUEHOB.
Crioco0bI oNyueHus: ¥ MPUMEHEHUE alIKaUeHOB.

Anxunbl. 'omonorndeckuil psij anKuHOB, 001as popMyJsia, HOMEHKIATypa U U30MEPHSL.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKUHOB, SP-THOPUIN3aLINsl AaTOMHBIX
opOutaneit yriepona. @u3nyecKkre CBOWCTBA ATKMHOB. XWMHYECKHE CBOWCTBA: PEAKITUU
NPUCOEIUHEHHUS, TUMEPU3ALMH U TPUMEPHU3ALUU, OKHCTIeHus. KUCIIOTHBIE CBOMCTBA aJIKUHOB,
UMEIOLIUX KOHIEBYIO TPOIHYIO CBA3b. KauecTBeHHBbIE peakiiuu Ha TPOHHYIO CBs3b. CrIOCOOBI
NOJIyYEHUS U IPUMEHEHHUE AJIKUHOB.

Apomarndeckue yrieBoaopoasl (apeHsl). l'omoiormueckuil psig apeHoB, oOmias
dopMyna, HOMEHKIaTypa H H30MEpHs. ODIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIeKyJbl OeH3ona. dusnyeckrue cBoWCTBa apeHOB. XMMUYECKHE CBOMCTBA OEH30J1a U €ro
TOMOJIOTOB: pEaKlMU 3aMEIleHUsT B OEH30JbHOM KOJIbLIE M YIJIEBOJOPOJIHOM paJIUKale,
peakuuu  NPUCOECIUHEHMs, OKHUCJIEHHE TromoJoroB Oenzona. IlpeacraBienue 00
OpPUEHTHUPYIOLIEM AEUCTBUU 3aMECTUTENEl B OCH30JbHOM KOJIbLIE HAa MPUMEPE AJIKWIBHBIX
panuKanoB, KapOOKCUIBHON, THAPOKCUILHONW, aMUHO- U HUTPOTPYIIIBI, ATOMOB TaJOTE€HOB.
OcoOeHHOCTH XUMHUYECKHX CBOMCTB cruposa. I[lonmumepuzamus crupona. CrnocoObl
IIOJIyYEHUS U IPUMEHEHHE apOMaTHYECKUX YIVIEBOJIOPOIOB.

[Ipupoanslii ra3. [TomyTHbie HedTsAHBIE ra3bl. HedTh u €€ npoucxoxnenue. KameHnHbii
yroJib U MPOAYKTHI ero nepepadotku. CrnocoObl nepepadoTku HeTH: MEPETOHKA, KPEKUHT
(TepMUYECKHil, KaTaTUTUUECKUI ), pupopMuHT, uposus. [Ipogykrsl nepepaboTku HedTH, NX
IPUMEHEHHE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHUYECKas CBA3b MEXAY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DJIEKTPOHHOE CTPOEHHUE TAIOrCHIIPOM3BOIHBIX YINIEBOAOPOAOB. Peaknnu 3amenieHus
rajoreHa Ha TUAPOKCOIrPYIITY, HUTPOrPYyIIly, UUAHOTPYNIy, aMHUHOrpymmy. JleiicTBue Ha
raJOr€HIPOU3BOJAHBIE BOJHOIO M CIUPTOBOrO pacTBopa MIEnoud. BzaumopneincTBue
JUTAJIOTC€HAIIKAHOB ¢ MarHUEM M LUHKOM. [IoHATHE 0 METAINIOOPraHMYEeCKUX COCAVHECHUSIX.
Hcnonp30BaHne rajoreHnpou3BOAHBIX YIJIEBOJAOPOJOB B OBITYy, TEXHHKE M IPU CHUHTE3E
OpraHU4YECKUX BELIECTB.

OKCnepUMEHTAIbHBIE METOJbl M3YYEHHs] BEIIECTB M HUX NPEBPALICHHUNA: H3YyUYECHHE
(Gu3NYeCKuX  CBOMCTB  YIJIEBOAOPOAOB  (PacTBOPUMOCTH), KAUYECTBEHHBIX PEaKIMi
YTJIEBOIOPOI0OB PA3IMUHbIX KJIaccoB (0OeciBeurBaHre OPOMHOM WM MOJHOM BOABI, PACTBOpA
IIEpPMaHraHaTa Kajus, B3aUMOJCHCTBHE alleTWJICHA C aMMHAYHBIM DPAacTBOPOM OKCHIA
cepedpa(l)), kauecTBeHHOE OOHAPYKEHUE YTIIEPO/Ia M BOJOPO/Ia B OPTaHUIECKUX BEIIECTBAX,



MOJTy4CHUE ATUJICHA U M3YYCHHE €ro CBOWCTB, O3HAKOMJICHHE ¢ Kosutekiusimu «HepTts» u
«Yromp», ¢ oOpa3laMy IUIACTMAcC, KAay4yKOB U PpE3HMHBI, MOJEITUPOBAHUE MOJEKYJI
YIJIEBOJIOPOJIOB U rajJOT€HIPONU3BOJHBIX YIJIEBOAOPOAOB.

Kuciiopoaconepxkamue opraHu4ecKue coeIMHeHHUs.

[IpenenbHble OJHOATOMHBIE CHUPTHI. CTpOEHHME MOJIEKYJ (Ha MpPUMEpPE METaHOJIA U
3Ta”ojda). lomonormueckuit psig, obmas ¢Gopmyna, HU30Mepus, HOMEHKIATypa H
kiaccudukanua. @uznyeckre CBOMCTBA MPeAeNIbHBIX 0JHOATOMHBIX CIUPTOB. BogopoaHbie
CBSI3M MEXKIY MOJIEKYJJAMH CIHUPTOB. XHMHYECKHME CBOMCTBA: pEAKUMU 3aMELICHUS,
JeruapaTaluuy, OKHUCJIEHUS, B3aUMOJACHCTBUE C OPraHUYECKMMH W HEOPraHWYECKUMU
kuciaoramu. KadecTBeHHass peakuus Ha OJHOATOMHbIE CHUPTHI. /[lelicTBHE 3TaHONA U
METaHoOJla Ha OpraHu3M dYenoBeka. CrocoObl MOJy4YeHUS U MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipoctbie >¢upsl, HOMeHkHarypa u u3oMepus. OcoOeHHOCTH (GU3HUECKUX U
XMMHUYECKUX CBOWCTB.

MHOroaToMHbl€ COUPTHI — ATUICHTIIUKOJb U TIULEpUH. PU3NUECKUEe U XUMHYECKUE
CBOWCTBA: PEAKLHH 3aMEIICHUSA, B3aUMOJIECUCTBUE C OPTaHMYECKMMH W HEOPraHUYECKUMU
KHCJIIOTAMHM, KaueCTBEHHAas peakius Ha MHOroaroMHele crupthl. lIpeacraBneHue o
MEXaHU3ME pEeaAKIUN HYKICOpUIbHOrO 3amMmelleHusd. [lelicTBUe Ha OpraHu3M 4YesoBeKa.
CriocoObl TONTydYeHHs U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHe MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYMIbl U OEH30JIBbHOTO
anpa. @usnyeckue cBoiicTBa (eHona. OCOOEHHOCTM XUMHUYECKHX CBOWCTB (peHoIIa.
KauectBennble peakumu Ha @eHos. TokcuuHocTh (eHosa. CrnocoObl MOMydeHUs U
npumeHeHue denona. GenondpopmanbaeruHas cMoia.

KapOoHuibHBIE COSAWMHEHUST — albJCTHABl W KETOHBL. JJEKTPOHHOE CTPOCHHE
KapOOHWJIBHON TpymIbl. ['oMosoruyeckue psabl aabJeTUI0B U KETOHOB, o0mas gopmyia,
M30MEPHUS U HOMEHKJIATypa. @u3nUecKrne CBOMCTBA AJIBJAECTHIIOB M KETOHOB. XUMHUYECKUE
CBOWCTBA albACTHJOB M KETOHOB: peakiuu npucoequHeHus. OKHUCICHHE albJIETU/IOB,
Ka4eCTBEHHBIC PEaKIMU Ha anbaeruibl. CriocoObl OyYeHHST M MPUMEHECHHE alTbJICTHIOB U
KETOHOB.

OAHOOCHOBHBIE TpeeTIbHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS MOJIEKYT
KapOOHOBBIX KUCIOT. M3omepust 1 HOMeHKIaTypa. Puznyeckre CBOMCTBA OJHOOCHOBHBIX
npeAesbHbIX KapOOHOBBIX KHUCIOT. BojopoaHble CBsI3M MEXAY MOJEKyJIaMu KapOOHOBBIX
KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, PEAKIHs ITepUDUKAIINN, PEAKITUN C
y4acTUEM YIJIEBOAOPOAHOTO paaukana. OcCoOEHHOCTH CBOWCTB MYypaBbUHOW KHCIOTHI.
[TonsiTue 0 NPOU3BOAHBIX KAapOOHOBBIX KHUCIOT — CIOXHBIX 3¢upax. MHoroobpasue
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HENPEACIbHBIX U APOMATUYECKUX KapOOHOBBIX
KHUCJIOT, JTUKAPOOHOBBIX KHUCIOT, FMAPOKCUKAPOOHOBBIX KUCIOT. IIpencraBuTenn BBICIIUX
KapOOHOBBIX KHCJIOT: CTE€ApUHOBAs, MAaJbMUTHHOBASA, OJICMHOBAS, JUHOJIE8AS, TUHOLEHOBAS
KUCIIOTHI. CIOCOOBI TTOTYyUYEHUST U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. 'omonoruueckuit psia, odmas Gopmysa, U30MepHsi 1 HOMEHKJIATypa.
Pu3nYECKUe U XMMUYECKUE CBOMCTBA: THIPOJIM3 B KUCJION U LIEIIOYHOM Cpelie.



XKupsi. Ctpoenue, pusndeckre 1 XUMUYECKAE CBOMCTBA KUPOB: TUAPOJIN3 B KUCION U
menoyHon cpene. OCoOOEHHOCTH CBOWCTB JKHPOB, COACPIKANIUX OCTATKH HEMPEICTbHBIX
XKUPHBIX KUCTOT. JKUpBI B IpUpo/Ie.

Mpb114 KaK COJIM BBICIIIMX KapOOHOBBIX KHUCIIOT, UX MOTOIIIEEe JICHCTBHE.

OO6mras xapaktepucTtuka yrieBofoB. Kiaccudukaius yrieBomoB (MOHO-, JHU- H
noymcaxapuabl). MoHOcaxapuibl: TIIFOK03a, (PpyKTO3a, rajmakro3a, pudo3a, 1e30KCuproo3a.
du3nyecKkue CBOWCTBA M HaxoxJeHue B Ipupone. PorocuHre3. XUMHUUECKUE CBOMCTBA
[JIFOKO3bI: PEAKIMM C YYacTHEeM CHUPTOBBIX W aJbJETMIHOM TpYII, CIOUPTOBOE U
MOJIOYHOKHUCJIOE OpoxeHue. IIpumeHeHue ritoko3bl, €€ 3HAUYEHUE B KU3HEACSTEILHOCTU
opranu3Ma. J[lucaxapuapl: caxapo3a, MajbTO3a M JaKkTo3a. BoccraHaBiauBawomue u
HEBOCCTaHaBIIMBarolMe aucaxapuinl. ['maponus nucaxapunoB. Haxoxnenue B mpupoje u
npumeHenue. [lomucaxapupl: Kpaxmall, TIMKOTeH U 1ejuTtono3a. CTpoeHne MakKpoMOJIeKyJl
KpaxMmaja, TJIMKOTeHa M IeiuTofo3bl. dusmyeckue CBOWCTBA KpaxMalla W LEJUTHOJIO3bI.
XUMHUYECKUE CBOMCTBA KpaxMmalia: TUAPOJIN3, KAUECTBEHHAs PEAKIUs C NOJIOM. XUMHUYECKUE
CBOMCTBA TIIEJUTIOJIO3BI: THUAPONU3, ToiydeHue dhupoB 1emmono3sl. [loHstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).

DKCIepUMEHTAIbHBIE METOJIbI U3YUYEHUS BEIIECTB U UX MPEBPAILECHU: paCTBOPUMOCTD
Pa3IUYHBIX CIOUPTOB B BOJE, B3aUMOJCHCTBUE 3TAHOJA C HATPUEM, OKHUCIIEHHUE ATHIIOBOTO
CIIUpTa B aJbJCIHJ HAa pPacKaJl€HHON MEIHOW MPOBOJIOKE, OKUCJIEHUE ATUJIOBOTO CIUPTa
JTUXPOMATOM Kaliisl (BO3MOKHO HUCIOJIb30BAaHUE BUEOMATEPUATIOB), KAUECTBEHHBIE PEAKIIUU
Ha anpaeruanl (¢ ruppokcuaoM auammuHcepeOpa(l) u ruppoxcumom menu(ll)), peakius
riuuepuHa ¢ rugpokcuaoM meau(ll), xumuueckne cBoiicTBa pacTBOpa YKCYCHOM KHCJIOTHI,
B3aUMOJICHCTBHE pacTBOpa IIOKO3bI ¢ ruapokcuaoM menu(Il), B3aumoaeiicTBue kpaxmana ¢
MOJIOM, PEIIICHUE IKCIIEPUMEHTATBHBIX 3a/1a4 1o TeMaM «CriupThl 1 heHotb, «KapOoHOBBIE
KUCTOThI. COXHBIE 2(PUPBD».

A3oTcoepaxkanie opraHuieckue coeJuHeHMs.

AMUHBI — OpraHuMYecKkue NpOoU3BOAHbIE aMmuaka. Kraccudukanuss aMUHOB:
anmndaTHIECKue W apoMaTHYeCKue; TMEpPBUYHBIC, BTOPUYHBIE M TpeTudHbie. CTpoeHue
MOJIEKYJ1, 00111ast popmyia, U30MEPHsi, HOMEHKIIATypa U (U3HUECKHUe CBOMCTBA. XUMUYECKOE
CBOMCTBA aM(aTHUECKUX aMHHOB: OCHOBHBIC CBOWMCTBA, AJIKWJIMPOBAHUE, B3aUMOICHCTBIE
NEPBUYHBIX AMUHOB C a30TUCTON KUCIOTOM. COJIM ajKUIaMMOHUSI.

AHMIIMH — TIpeACTaBUTENIb aMHUHOB apoMaruyeckoro psjaa. CTpoeHHe aHWIIMHA.
B3anMHoe BimstHEE TPYIIIT AaTOMOB B MOJIeKYJie aHWIMHA. OCOOCHHOCTH XUMHUYECKUX CBONCTB
anmnnHa. KauecTBeHHble peakiuu Ha aHWIMH. CHocoObl TOMyYCHHS W TPUMEHEHHUE
anudaTnyeckux aMmuHoB. [lonyueHne aHuIMHA U3 HUTPOOEH301a.

AmuHokucnotel. Homenkinatypa u uzomepusa. OTaenbHblE MNPEACTABUTENH  O-
AMUHOKHUCIIOT: TJIMIUH, ajJaHuH. PU3nyecKure CBOMCTBa aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMUHOKHCIIOT KakK aM(OTEpHBIX OPraHWYECKUX COCAWHEHUH, peakiys MOJUKOHJEHCAIUH,
o0Opa3oBaHKe IENTUIHON CBsI3H. bruonorndeckoe 3HaueHne aMUHOKHUCIIOT. CHHTE3 U THAPOIIN3
NEeNTUI0B.



benku xak mpupomusie mosuMepsl. [lepBuuHas, BTOpUYHAs W TPETUYHAS CTPYKTypa
0eJKoB. XMMHUYECKUE CBOMCTBA OCIIKOB: TUAPOJIN3, ACHATYpaIlvs, KAUeCTBEHHbBIE PEaKIIUU Ha
OCJIKH.

DKCIepUMEHTAIbHBIC METOJbI M3yYCHHs BEIICCTB W HMX INPEBPAIICHUN: PacTBOPEHUE
O€JIKOB B BOJIE, IEHATypalusi OSITKOB MPU HATPEBaHWH, IIBETHBIC PEAKITUU Ha OEJIKH, peIeHue
OKCIIEPUMEHTATBHBIX 3a/lad M0 TeMaM «A30TCOIEpKallie OPTaHUYECKUE COCAMHCHUS» U
«Pacnio3HaBaHrEe OpraHUYCCKUX COCTUHEHUID.

BbIcOKOMOJIEKYJISIPHBIE COETMHEHMUSI.

OCHOBHBIC TIOHATHS XUMHUHU BBICOKOMOJICKYJIIPHBIX COCIUHEHUN: MOHOMEp, TOJIIMED,
CTPYKTYpPHOE 3BEHO, CTETICHb MOJIMMEPHU3AINH, CPEIHSIS MOJEKysipHas Mmacca. OCHOBHBIE

MECTOObI CHHTC3a BBICOKOMOJICKYJISIPHBIX COCI[I/IHeHI/Iﬁ — IMOJIMMCPpHU3aInA "
ITOJIMKOHACHCAII M.

HOJII/IMCprle Marcpualibl. IInacTmaccel (HOJ'II/IG)TI/IJleH, IOJINITPOIINIICH,
IMOJIMBUHUJIXJIOPH, IMOJIMCTHUPOJI, IMOJIMMCTHIIMCTAKPWJIIAT, HOJ'II/IKap60HaTBI,

noJmdyTHIEHTepeTanaT). Y Tuauzanuus u nepepaboTKa MacTUuKa.

DnacToMepbl: HaTypalbHbId Kay4dyK, CHUHTETUYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

Bonokna: HaTypasibHble (XJI0NOK, EPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a, allETATHOE
BOJIOKHO), CHHTETUYECKHUE (KApOH U JaBCaH).

[TonmuMepsl cnenuanbHOTO Ha3HaueHUs (Te(JIOH, KeBiap, AIEKTPONPOBOIAIINE
H0JIUMEPBI, OnopasiiaraeMble MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METO/IbI U3YYEHUS BEILECTB U UX MPEBPAILECHUN: 03HAKOMIICHHE C
oOpa3uaMi NOPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKOB, pEIICHHE
HKCIIEPUMEHTAJIBHBIX 3a/1a4 0 TeMe «Pacrno3HaBaHue TIaCTMACC U BOJIOKOH.

Pacuérnbie 3anaum.

HaxoxzaeHne MoOJeKyJsspHOW (OpMyJibl OPraHUYECKOrO COEAMHEHHs 110 MAaCcCOBBIM
J0JIIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKICHUE MOJIEKYJIAPHOU (OpMYyJIbl
OpraHUYecKOro coeauHeHus nmo Macce (00bEMY) MPOAYKTOB CrOpaHusi, IO KOJIHYECTBY
BelecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIUUA W/WIJIH UCXOTHBIX BEIIECTB, YCTAHOBJICHUE
CTPYKTYpHOH (hOpPMYJIBI OPraHUYECKOTO BEIIECTBA HA OCHOBE €0 XUMUYECKUX CBOMCTB WU
CIOCOOOB MOJIy4YEHHUs, ONPEACICHUE JI0JIM BbIXOAA MPOAYKTa PEakUUu OT TEOPETHUECKU
BO3MOJKHOTO.

MexnpenMeTHbIe CBS3H.

Peanuzanus MexnpeIMeTHbIX CBSA3EH NMPU U3YYEHUU OpraHudeckoil xumuu B 10 kitacce
OCYILIECTBIISIETCS. Yepe3 MCIOIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYUYHBIX NOHSTHUM, TaK U
NOHATUH, IPUHATHIX B OTAEIBHBIX IIPEIMETAaX ECTECTBEHHO-HAYYHOTO I[IUKJIA.

OO011re ecTeCTBEHHO-HAYUYHbIE TOHATUSA: SIBJICHUE, HAyYHbIM (akT, rUNoTe3a, TEOPHUs,
3aKOH, aHajM3, CUHTE3, Kiaccuukalus, HaOIIOACHHE, U3MEPEHUE, SKCIIEPUMEHT, MO/IEINb,
MOJEIUPOBAHNUE.

®dusuka: Marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPIeTHYECKUU
YPOBEHB, BEIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSIHUE BELIECTBA, (PU3NUECKHUE BETUUHHBI,
€MHUIIBI U3MEPEHMSI, CKOPOCTh, 3HEPIHs, Macca.



buonorus: knetka, opraausM, 3KocucTema, onocdepa, MeTaboan3M, HacIeICTBEHHOCTb,
aBTOTPO(MHBIN U TeTepOTPO(HBIA THUM MUTAaHUS, OpOoXKeHUE, (POTOCUHTE3, NBIXaHUE, OCNKH,
YTJICBOIbI, )KUPbI, HYKJICHHOBBIE KUCIOTHI, PEPMEHTHI.

['eorpadus: mosie3HpIe NCKOTIAEMBIE, TOTUIHBO.

TexHONOTHS: THINEBBIC IMPOJYKThI, OCHOBBI PAIMOHAILHOTO THTAHHS, MOIOIIUE
CpeJICTBa, MaTepUANBI U3 HCKYCCTBCHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KUIIACC

OBLIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbLI XHMHUH.

Atom. CocrtaB aToMHBIX sfep. XuMHUeckuil a3nemeHT. M3otonbl. CtpoeHue
AIIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC UHCIIA. JHEPreTHUECKUE YPOBHU U MOIYPOBHH.
Atomubie opOutanu. Kiaccudpukanus XUMUYECKHX 3JIeMEHTOB (s-, p-, d-, f-amemeHTsI).
Pacnpenenenne 31eKTpOHOB 110 aTOMHBIM OPOUTAIISAM. DJIEKTPOHHbIE KOH(PUTYpaLlMd aTOMOB
AJIIEMEHTOB NEPBOrO—YETBEPTOTrO IEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHHH,
AJIEKTPOHHBIE KOH(MUTYPAIUN HOHOB. DIEKTPOOTPUIIATEIIEHOCTb.

[lepponmueckut 3axkoH u Ilepuomnueckas cucrema xumuueckux snemeHToB J[.H.
MengaeneeBa. CBsA3b NEpUOANYECKOrO 3akoHAa M [lepnoandecko CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEHN CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHUX AJIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX U CIOXHBIX BEIIECTB MO TPYMIaM U
nepuoiaM. 3HaueHue nepuoanyeckoro 3akona .M. Menneneesa.

XuMu4deckas CBsA3b. BUIbI XUMHUYECKON CBSA3U: KOBAJICHTHAS, HOHHAS, METAIUINYECKAS.
Mexanu3mbl 00pa30BaHUsl KOBAJEHTHON CBsA3M: OOMEHHBIH U JTOHOPHO-aKLEHNTOPHBIM.
OHeprus U JuvHa CBSA3H. [IOJSIPHOCTH, HANPABIEHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOMN
ces3u. KpaTtneie cBa3u. BonopoaHas cBs3b. MexMONEKyIIpHbIE B3aUMOAECHCTBHUS.

BanleHTHOCTP M BaJ€HTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOW CTPYKTYPbI
MOJIEKYJI C UX F€OMETPUYECKUM CTPOECHUEM (Ha IMPUMEPE COECTUHEHUI 3JIEMEHTOB BTOPOIrO
nepuosa).

[IpenctaBneHre O KOMIUIEKCHBIX coeluHEHHsIX. (CocTaB KOMIUIEKCHOIO HOHA!
KOMIUIEKCO0Opa3oBatenb, JIMTAaHAbl. 3HAUY€HHWE KOMIUIEKCHBIX coenuHeHuil. Ilonstue o
KOOPJAUHALIMOHHOW XUMHH.

BemecTBa MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpOEHUsSA. THIBI KPUCTAIUINYECKUX
pEeETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[IonstTne o pucnepcHeIXx cucreMax. MctunHble pactBopbl. IlpencraBinenue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIPAXKEHUS KOHIIEHTPAIIMH PAacTBOPOB: MaccoBasi J10Jis
BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHLEHTpalus. HachlleHHbIe M HEHACBIIIEHHBIE PACTBOPBI,
pactBopuMOCTb. Kpucramuioruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOpraHMUECKUX BelleCcTB. TpuBHaIbHbIE HA3BAHUSA
OTJIEJBHBIX MPEACTABUTENECH HEOPTAHUYECKUX BEIIECTB.

Knaccudukanuss XMMUYECKHX peaklUuMid B HEOPraHUYECKOM U OPraHMYECKONW XUMHH.
3aKOH COXPAaHEHMsI MACChl BEIIECTB; 3aKOH COXPAHEHUS M IIPEBpALICHUS SHEPIUU IIPU



XUMHUYECKUX peakuusax. TerioBble 3()(EeKTsl XUMUYECKUX peakiui. TepMOoXuMHYecKue
YpaBHEHUSI.

CKOpOCTb XMMHUYECKOM peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (HaKTOPOB.
['oMOreHHble U reTeporeHHble peakuuu. Katanus u katanu3aTtopsl.

OOpatumble W HeoOpaTHMble peakuud. XHUMHYecKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBeCHs. DaKTOPBI, BIUSIONIME HA MMOJI0KEHUE XUMHYECKOTO PABHOBECHS:
TEMIIEPATYpPA, 1aBICHUE U KOHLUECHTPALIMK BEIIECTB, YYaCTBYIOIINX B peakiuu. [Ipunnun Jle
[TaTenbe.

Dnekrponutuyueckas auccouuanus. CuiibHble U ciadble 31eKTposiuThl. CTerneHb
nuccounanu. Cpena BOJAHBIX paCTBOPOB: KUCIIOTHAS, HEUTpasibHas, 1eao4Hast. BomnopoaHbii
noka3zarensb (pH) pactBopa. ['uaponus coneit. Peakiiuu nonnoro oomeHa.

OKHUCANTENPHO-BOCCTAHOBUTENIbHBIE peakuuu. CteneHb OkuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHCIEHUSI U BOCCTAHOBJICHUS. BakHEHIIME OKHUCIUTENH M
BOCCTAaHOBUTEIU. METOJ] 3JEKTPOHHOTO OanaHca. DJIEKTPOIU3 PacTBOPOB M PACIUIaBOB
BELIECTB.

OKCneprUMEHTAIbHBIE METOJbl M3Y4Y€HHUsl BEUIECTB M UX IPEBPALICHUIl: Pa3IOKEHHUE
MEPOKCHIA BOAOPOAA B MPUCYTCTBUU KaTalu3aTOpPa, MOJEIN KPUCTAJUIMYECKUX PEHIETOK,
MPOBEACHUE pPEaKUuid HMOHHOTO OOMEHa, ONpEeNEJICHUE CpEebl PACTBOPOB C IMOMOIIbIO
WHIUKATOPOB, U3YUYCHHE BIUSHUS PA3TUIHBIX (DAKTOPOB Ha CKOPOCTH XUMHUECKOU PEAKITUU
Y TI0JIOKEHUE XUMHYECKOTO PABHOBECHS.

Heopranuueckass XuMus.

[Tosmoxenue HemetauioB B llepuoamueckon cucreme xumudeckux aneMeHtos /1.
MenzeneeBa 1 OCOOEHHOCTU CTPOEHHUS MX aToMOB. PU3MYECKHE CBOMCTBA HEMETAIIOB.
AnnoTponusi HEeMeTauIoB (Ha MpUMEpPEe KUCIopoa, cephl, pochopa u yriepoaa).

Bonopon. [lonyuenune, pusndeckre 1 XMMHUUECKHE CBOMCTBA: PEaKIMK C METAJUIAMU U
HEMETaJJIAMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. | Mapuibl. TOIUTMBHBIE JIEMEHTHI.

["anorensl. Haxoxaenue B npupoe, cnocoObl MogydeHusi, (GU3NYECKue U XUMUYECKUE
cBoicTBa. [ 'anoreHoBog0poIbl. BaxkHeime KuciopoacoaepKanme COeIMHEHNS TaJ0Te€HOB.
JlabGopaTopHbIe ¥ MPOMBIIIICHHBIE CIIOCOOBI MOJIy4YEeHUS TaNoreHoB. [IpuMenenue raaoreHos
Y UX COCIMHEHHUM.

Kucnopon, o3oH. JIabopaTopHbie U MPOMBIILIIEHHbBIE CLIOCOOBI MOTYYEHUSI KUCIOPOa.
@u3nueckue W XUMHUYECKHE CBOMCTBA M MPUMEHEHUE KHCIOpoJa M o030HA. Okcuabl U
NEPOKCHUIBI.

Cepa. Haxoxxnmenue B mpupoje, CIOCOOBI TOJyYCHHS, (PU3UUYECKUE U XUMHUYCCKHE
cBoiictBa. CepoBojgopon, cynbhuabl. Oxcuna cepwl (IV), okcun cepwl (VI). Ceprucras u
cepHasi KUCJIOTHI U uX coyih. OCOOEHHOCTH CBOMCTB cepHOM KUCIOTHI. [Ipumenenue cepbl u e€
COCIMHEHUU.

A3zor. Haxoxnaenue B mpupoje, CHOCOObI MOJydyeHus, (U3HUEeCKHe M XHUMHUYECKHUE
cBoicTBa. AMMuak, HUTpUAbl. OKCUAbl a30Ta. A30THCTasi U a30THAS KUCJIOTHI U UX COJIU.
Oco0EeHHOCTH CBOMCTB a30THOM KHUCJIOTHI. [IpuMeHeHnne azoTa u ero coeIMHeHU. A30THbBIE
yaoOpeHus.



®ocdop. Haxoxnenne B mpupome, crocoObl MOdydeHus], (GU3MIECKUE U XUMHUYCCKUE
cBoiictBa. Dochuapr u pocdun. Oxcunasl Pochopa, dochopHas kuciora U €€ COIH.
[Tpumenenue pocdopa u ero coenuHeHuit. GochopHbIE Y100PEHUS.

VYrnepoa, HaxoxknaeHue B mpupoie. AmnorponHbeie Monudukauuu. duznueckue u
XMMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepogoM. Okcun yriepona(ll),
okcua yraepona(IV), yroapHas kuciota U €€ coiu. AKTUBHPOBAHHBINA YIrojb, afcoOpOLUsL.
Oynnepensl, rpadeH, yriepolHble HAHOTPYOku. IIpuMeHeHuMe NpPOCTHIX BELIECTB,
00pa30BaHHbBIX YIJIEPOJOM, U €r0 COCTMHEHHM.

Kpemuuii. Haxoxaenue B mpupoje, crocoObl MojydyeHus, GU3nYecKue u XMMHUYECKHe
cBorcTBa. Okcun kpemuus (IV), kpemHueBas KuciioTa, CUIMKaTel. [I[puMeHeHne KpeMHus 1
ero coeuHeHui. CTEKJI0, ero MoJay4YeHue, BUIbl CTEKIIA.

[Tonoxxenne wmeramuioB B Ilepuoamdeckold cHUCTEME XHMHUYECKHX JJIEMEHTOB.
OCcO0OEHHOCTH CTPOEHUSI BJIEKTPOHHBIX 000JI0YEK aToOMOB MeTayuioB. OOmue ¢uznueckue
cBoiicTBa MeTasuioB. [IpuMenenne MeTamuioB B ObITYy U TexHUKe. CIJIaBbl METAJUIOB.

DNEKTPOXUMHUUECKUNA pA HamnpsHkeHu wMetamnoB. OOmue crmocoObl MONy4eHus
METAJUIOB: TUAPOMETAJULYPIUsl, NHPOMETAUTyprus, 3neKkTpoMmetranyprus. Ilonstue o
KOppo3uu MeTaiioB. CriocoObl 3alIUThI OT KOPPO3UHU.

O6mas xapakrepucTrka MeTaiioB IA-rpynnsl [lepuonnueckoit cucTeMbl XUMUYECKUX
aneMeHToB. HaTpuii u kanuii: noigyueHue, pu3ndeckre U XUMHUIECKUe CBOWCTBA, TPUMEHEHHE
IPOCTBIX BEIIECTB U UX COETMHEHU.

O6mas xapaktepuctuka MetaisioB [IA-rpynmnet [lepuoanueckoil cUCTEMbl XUMUYECKUX
AJIEMEHTOB. MarHuii W KajlblUui: MoJyuyeHue, (pu3anyeckue M XHUMHUYECKHE CBOMCTBA,
NPUMEHEHUE TMPOCTHIX BEHIECTB U MX coeauHeHuil. JKEcTkocTh BOABI M CHOCOOBI €€
YCTPaHEHMUS.

ANIOMUHUH: TIONTy4eHue, (PU3NYecKue U XUMUYECKHE CBOWCTBA, TPUMEHEHHE ITPOCTOTO
BEILIECTBA U €ro coeluHeHH. AMpOTEpHbIE CBOWCTBA OKCHAA W THIPOKCUAA ATIOMUHUA,
TUIPOKCOKOMILIEKCHI AJIFOMUHHSL.

OOmas xapakTepucTuka MeTaioB nmodounbix noarpymnn (b-rpynm) Ilepuonnueckoit
CUCTEMbI XUMHUYECKHX 3JIEMEHTOB.

du3nyecKre 1 XUMUYECKHE CBOMCTBA XpOMa U €ro coeTMHeHUN. OKCUIBI U THIP OKCUJIbI
xpoMma (II), xpoma (I1I) u xpoma (VI). XpoMatsl U qUXpoMaThl, UX OKUCIUTEIbHbIC CBOMCTRA.
[Tonydenune u IpUMEHEHHE XPOMa.

@usnyeckne W XUMHUYECKHME CBOMCTBA MApraHlla U €ro CoeauHeHMW. Baxuenmne
coequnenust mapranua (II), mapranna (IV), mapranna (VI) u mapranua (VII). Ilepmanranar
KaJIMsl, €Er0 OKUCIIUTEIIbHBIE CBOMCTBA.

Pu3nyecKre 1 XMMUYECKUE CBOMCTBA KENE3a U €ro coeAMHEeHn. OKCUIbl, THAPOKCUIBI
u conu xxenesa (II) u xenesa (III). [TonmydyeHue u mpuMeHeHHE Keje3a U ero CIUIaBOB.

@usnyeckne M XUMHUYECKHE CBOMCTBA Meau u €€ coenuHeHud. llomyuenne wu
IPUMEHEHUE MEIU U €€ COETMHEHU M.

[Musk: monydeHue, GU3MUECKHME U XUMHUYECKHME CBOMCTBa. AMQOTEpHbIE CBOMCTBA
OKCHJIa Y THUJPOKCHAA LHMHKA, TMAPOKCOKOMIUIEKCHI IMHKA. lIpuMeHeHHe LHMHKAa U €ro
COEMHEHUM.



DKCnepUMEHTAIbHBIC METOJbl HM3YYCHHSI BEIIECTB M WX NPEBPAIICHUN: HW3YyUYCHHE
00pa3ioB HEMETAUIOB, TOPEHHE cephl, Pocdopa, kene3a, MarHusi B KUCIOPOJE, N3yUeHUE
KOJUIEKIMA «MeTaasl M CIUIaBbD», B3aUMOJCHCTBHE IICTOYHBIX WU MIEIOYHO3EMENIbHBIX
METAJIJIOB C BOJIOH (BO3MOKHO HCITOJIB30BaHNE BUACOMATEPHUAIIOB), B3aUMO/ICHCTBUE IIMHKA U
&Keje3a C pacTBOpamMH KHUCJIOT U IIeNouel, Ka4eCTBEHHBIE pPEaKlUWyd Ha HEOPraHUYeCKHe
AHWOHBI, KATHOH BOJIOPOJa M KATUOHBI METAJIJIOB, B3AMMOJICHCTBHE TUIPOKCUIOB ATTFOMUHUS
U [IMHKA C pacTBOPAaMU KHUCJIOT U IIEJI0YeH, pelIeHne dKCIePUMEHTABHBIX 33724 10 TeMaM
«["amorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U MX COSTUHEHHS», «MeTabl
TJIABHBIX TOATPYII, «MeTamisl MOOOYHBIX MOATPYIID).

XuMHS U KU3Hb.

Ponp xumuu B oOecrieueHny yCTOMYMBOTO pa3BUTHSI YesioBeuecTBa. [{oHATHE 0 HAyIHBIX
METOJIaX TO3HAHUA M METOAOJOTHH HAyYHOTO WCCleAoBaHusA. HaydHble NpUHITUTIBI
OpraHM3alliil  XMMHUYECKOTO TMPOU3BOJACTBA. I[IpOMBINIIICHHBIE CHOCOOBI  MOJYYEHUS
BOXHEUIIIMX BEIIECTB (Ha MpPUMEpE MPOU3BOJICTBA aMMHAaKa, CEPHOW KUCIOTHI, METAHOJIA).
[IpombINIUTEHHBIE CTIOCOOBI TMOJYYECHHUS METAUIOB M CIUTABOB. XHMMHUYECKOE 3arps3HEHUE
OKpY’Karomiel cpelapl U ero mociueAcTBus. Poib XuMuu B 0OECHEUEHUH SHEPTETUYECKON
0€30MacHOCTH.

XuMus U 370pOBbe uenoBeka. JlekapcTBeHHbIE cpencTBa. [IpaBuia HCMOIB30BAHMS
JICKapCTBEHHBIX MpernapaToB. Poiib XuMuM B pa3BUTUN METUTIAHEI.

X¥MUS TTUIIY: OCHOBHBIE KOMITOHEHTHI, TUIIEBBIC J00aBKH. Posib XuMuK B oOecrieueHuN
MUIIEBON OE30MMaCHOCTH.

Kocmernueckue u mapdroMepHsie cpeactBa. beitoBast xumus. [IpaBuna 6e3omacHOro
UCTIOJIb30BaHUS MIPETapaToB OBITOBOM XUMHUH B TIOBCETHEBHOW KU3HHU.

X¥WMUS B CTPOUTEIBCTBE: BAKHEUIITE CTPOUTEIBLHBIC MaTepUabl (IIEMEHT, OETOH).

X¥UMUS B CENBCKOM X03siiicTBe. OpraHn4ecKue U MUHEpaIbHBIC YI0OPEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KPacKH, CTEKII0, KepaMuka. MaTepuasl
TUTSI 37EKTpOHUKU. HaHoTexHOI0THH.

Pacuérnbie 3anaum.

Pacuétpr: Macchl BeniecTBa win o0bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B pEAKLUMU BEIIECTB, Macchl (00bEMa,
KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKINH, €CIIM OJTHO U3 BEIIECTB UMEET MPUMECH, MACCHI
(0OBEMa, KOJIMYEeCTBa BEIIECTBA) MPOIYKTA PEAKIIMH, €CIIM OJTHO M3 BEIIECTB JIaHO B BHJIE
pacTBopa C ONPEAEIEHHON MAacCOBOM JO0JIEM PaCTBOPEHHOTO BELIECTBA, MACCOBOW JOJU U
MOJISIDHOM KOHIIEHTPAIIMM BEIIECTBA B PACTBOPE, MOJIM BBIXOJA MPOAYKTa PEAKIIMH OT
TEOPETUIECKH BO3MOXHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanu3arust MeXIpeAMETHBIX CBS3CH MPU M3YUCHUN OOIIIEH U HEOPTraHMYECKONH XUMUH
B 11 Kjacce ocCyIecTBIseTCs Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSITUH, TaK W TIOHATUHN, TPUHSITHIX B OTACIBHBIX MMPEIMETaX €CTEeCTBEHHO-HAYYHOTO ITHUKIIA.

OOmre ecTeCTBEHHO-HAYYHBIC TIOHSATHS: SIBJICHUE, HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalu3, CUHTE3, KiIacCu(pUKAIUS, TEPUOJANIHOCTh, HAONIOICHUE, HW3MEpEHHE,
HKCIIEPUMEHT, MOJIEITb, MOJICIMPOBAHUE.



®dwusuka: mMaTepusi, MUKPOMHP, MaKpOMHUpP, aTOM, DJIEKTPOH, MPOTOH, HEHUTPOH, WOH,
W30TOIIbI, PAIHOAKTUBHOCTD, MOJIEKYJIa, SJHEPTeTUYECKUH YPOBEHb, BEIIECTBO, TEJIO, 00BEM,
arperaTHOe COCTOSIHUE BCIECTBA, WACAIBHBIN ra3, (U3NYECKUE BEJIMYUHBI, CIUHHIIbI
U3MEPEHUsI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: knerka, opraHuW3M, 3KOCHUCTeMa, Ouwocdepa, meraboimM3M, MakKpo- U
MUKPO3JIEMEHTBI, OCIIKH, KHPBI, YIJIEBOAbI, HyKJICHHOBBIE KUCIOTHI, ()ePMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U TIOTOK SHEPTHH B IKOCHCTEMAX.

["eorpadusi: MUHEpabI, FTOPHBIE MTOPO/IbI, TIOJIE3HBIC UCKOMIAEMbIE, TOTUIUBO, PECYPCHI.

TexHosorMs:  XUMHYECKash  MPOMBIIIICHHOCTh,  METAJUIypIrusi,  CTPOUTEIIBHBIC
MaTepHUajbl,  CEIIbCKOXO3SMCTBEHHOE  TPOM3BOACTBO, MHINEBAas  IPOMBINIJICHHOCTD,
(dapmaneBTHYECKass TPOMBIIIICHHOCTh, IPOU3BOJICTBO KOCMETHYECKHX IIperaparos,
NPOM3BOJICTBO  KOHCTPYKIIMOHHBIX  MAaTepUAJIOB,  JJICKTPOHHAS  MPOMBIIIICHHOCTb,
HAHOTEXHOJIOTHH.



I[INMTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA ITPOI'PAMMBI 110 XMMHUU HA
YTIJIYBJIIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUU C CUCTEMHO-ACSTEIBHOCTHBIM MOJIXOJAOM B CTPYKTYpPE JIMYHOCTHBIX
pE3yIbTaTOB OCBOCHHS TPEAMETa «XHMHUS» HA YPOBHE CPEIHEr0o oO0Iero oOpa3oBaHUs
BBIZICICHBI  CIEAYIOIINE COCTABJISAIONIME. OCO3HAHWE OOYYarONIUMUCS  POCCHUUCKON
IPaKIAHCKOM MJIGHTUYHOCTH,; TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOOTPEEICHUIO; HAMYUMe MOTHBAllMU K OOYYEHHIO0; TOTOBHOCTh U CIIOCOOHOCTH
00y4Jaronmxcsi PyKOBOJICTBOBATHCSl TMPHUHSATHIMU B OOIECTBE TMpAaBWJIAMH W HOPMaMU
MOBE/ICHUS; HAJIMYKE TPABOCO3HAHUS, YKOJIOTUYECKOU KYJIBTYPHhI; ClIOCOOHOCTh CTABUTH L[N
U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE PE3yIbTAThl OCBOEHUS MPEAMETA « XUMUSD) OTPAXKAIOT CHOPMUPOBAHHOCTh
OMbITa T[IO3HABATEIbHOW M MPAKTUYECKOM JEeATEIbHOCTH OOydYarolmuxcsi B MPOIEcce
peannzanuu o0pa3oBaTEeNbHOM 1A TEIbHOCTH.

JIMYHOCTHBIE PE3yIBTATHl OCBOSHUS MPEAMETA « XUMUSD OTPAKAIOT CHOPMHUPOBAHHOCTh
OMbITa T[O3HABATEIbHOW M MPAKTUYECKOM JEeATEIbHOCTH OOydYarommxcsi B MpoOIecce
peanuzanuu 00pa3oBaTeNbHOMN ACSITEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:k1aHCKOr0 BOCIIMTAHMS:

0CO3HaHUS 00YYAIOIIMMICS CBOMX KOHCTUTYIIMOHHBIX MTPAB U 00S3aHHOCTEH, YBAKCHHSI
K 3aKOHY U MIPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOPMaxX M MpaBWIAX MEXKIUYHOCTHBIX OTHOIICHHWHA B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JMESITEIBHOCTH TPH CO3JAHUU YUECOHBIX
MPOEKTOB, PEIICHUH YUYE€OHbIX M TIO3HABATEIbHBIX 3aJlay, BBINOJIHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHTbI
JIPYTUX MPU aHATU3€ Pa3IuvyHbIX BUIOB YUEOHOU JeATEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCTIUTAHMS:

HEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY WM HAYyYHOMY HACIEIUI0 OTE€YECTBEHHOMU
XUMUHU;

YBaXKEHUSI K MPOLIECCY TBOPYECTBA B 00JACTU TEOPUU U MPAKTHUUECKOTO MPUIOKEHUS
XUMHUHU, OCO3HAHUSI TOT'O, YTO JAHHbIE HAYKH €CTh PEe3yJbTaT IIUTEIbHBIX HAOIIOJIECHUH,
KPOIOTIUBBIX IKCIIEPUMEHTAIBHBIX IOUCKOB, TOCTOSIHHOIO TPyAa YUYEHBIX U MIPAKTUKOB;

MHTEpeca M TO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U MOCIEAYIONIEM aHaIu3e
uH(MOpMAIUK O NMEPEOBBIX JOCTUKEHUIX COBPEMEHHONU OTEYECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMS:

HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIGHMBATh CHUTYyalldd, CBSI3aHHBICE C XUMHUYECKUMH SIBIICHUSAMH, U
MPUHUMATh OCO3HAHHBIE PEUIEHUS, OPUCHTUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;



TFOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJEHUE M MOCTYNKH CBOMX TOBApHUILEH C MO3ULUHI
HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUSI MMOCIEACTBUI OCTYIIKOB;

4) popMUpPOBaAHUSA KYJIbTYPHI 310POBbSI:

NOHUMAaHUS 1IEHHOCTEH 3J0pOBOro M 0Oe3omacHoro olpasa >KW3HH, HEO0OXOJIMMOCTH
OTBETCTBEHHOTO OTHOIIECHUSI K COOCTBEHHOMY (DPU3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

cOOJTIO/ICHUS TIPABHJT 0€301IaCHOTO OOpAIEHUS C BEIIECTBAMHU B OBITY, TTOBCEIHEBHOMN
KU3HU, B TPYJAOBOM JESATEIBHOCTH;

NOHUMAaHUS UEHHOCTH MpPaBUJl HMHAMBUAYAJbHOTO M KOJUIEKTUBHOIO O€30MacHOTro
MOBEJICHUS B CUTYAIUsX, YITPOKAIOUIUX 3I0POBBIO U )KU3HU JIHOJEH;

OCO3HAHUS TOCJICICTBUA M HETPUSITHS BPEAHBIX MPHUBBIUCK (YIIOTPEOJIEHUS aTKOTOJIs,
HAapKOTUKOB, KypEeHUS);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-HCCIEI0BATEIbCKON JIESTeIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B pEUIEHUMM NPAKTUYECKMX 3a/1ad COLMAaJIbHON
HaIIPaBJIEHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOQPECCUil pa3IMyHOro poja, B TOM YKCIIe Ha
OCHOBE NMPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBOXKEHHUS K TPYNY, JIOJAM TPyAa U pe3ybTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIWBUAYaJbHOW TpaeKkTOpuu oOpa3oBaHMUS,
Oynymed mpodeccu © peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHH, UHTEPECOB U NMOTPEOHOCTEH 00111€CTBA;

6) ’K0JI0rN4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHA  LIEJIECOO0OpAa3HOT0  OTHOIIEHHMA K  MPUPOAE KaK  HCTOYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMII€;

NOHUMAaHUS  JIOOAJIbHOIO  XapakTepa  OAKOJIOTMYECKMX  MpoOJieM,  BIMSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MTPUPOAHON U COLMATBHOM Cpebl;

OCO3HaHUSI HEOOXOIMMOCTH HCIONb30BaHUS JOCTIDKEHUH XUMUHU Ui peIIeHUs
BOIIPOCOB PALMOHAIIBHOTO MTPUPOIOIIOIB30BAHHUS;

AKTHUBHOT'O HENPUATUSA ACHCTBUMN, NPUHOCAIIMX BPEJ OKpPYKarOUIEH MPUPOIHOM Cpele,
yMEHUs MIPOTHO3UPOBATh HEeOJIaronpusTHHIE AKOJIOTUYECKHE MOCJIE/ICTBUSA
NpeANPUHUMAEMBIX ACUCTBUI U NPEIOTBPAILATD UX;

HaJIU4YMSl PA3BUTOrO SKOJOTMYECKOTO MBIIJIEHUS, dKOJOTHYECKOW KYJbTYpPBI, ONbITA
NEATEIbHOCTH HSKOJIOTMYECKON HAINpPaBJIECHHOCTH, YMEHHS pPYKOBOJICTBOBATbCS HMH B
MO3HABATEJbHOW, KOMMYHHUKATUBHOM M COLIMAIIBHOW MPAKTHKE, CIIOCOOHOCTH U yMEHUS
aKTUBHO MPOTUBOCTOSTH UJCOJIOTHH XeMOpoOUH;

7) IEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33pPEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAayKH U
0OIIIECTBEHHON MPAKTUKH;

NOHUMAaHUS CNEeMPUKH XMMHUM KaK HAayKH, OCO3HAHHUS €€ poju B (POPMUPOBAHUU
pallMOHANIBHOIO HAYYHOTO MBILIUICHUS, CO3/IaHUM LIEJIOCTHOTO MpEACTaBiIeHUs 00



OKPYXaKILIEM MHPE KAaK O €OUHCTBE MNPUPOABI M YEJIOBEKA, B IMO3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH M PeIIeHNH POOJIeM COXPAHEHHSI PUPOTHOTO PAaBHOBECHS;

yOSKIEHHOCTH B 0COO0OM 3HAYMMOCTH XMMHUU JIsi COBPEMEHHOW IMBUJIM3AIMU: B €€
I'YMaHUCTUYECKOM HAIPaBJICHHOCTH M BaKHOM POJIM B CO3/IaHUKM HOBOM 0a3bl MaTepHaIbHON
KyJbTYpbl, B DPEIICHUH TI00aTbHBIX MPOOJEM YCTOWYHMBOTO PA3BUTHSI YEIIOBEUECTBA —
CBIPbEBOM, HHEPTrEeTUYCCKON, THINEBOM M OSKOJOTUYECKOW O€30MacHOCTH, B Pa3BUTHU
MEJIUIIMHBI, 00ECIIEYEHNN YCIOBHUI YCIICIIHOTO TPyAda M SKOJIOTHYECKH KOMGOPTHOM KU3HU
Ka)kJIOro 4JIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TIOHMMAaHUA CYUIHOCTHU METOJIOB ITO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HMCIOJIb30BATh MOJTy4YaeMble 3HAHUS
JUISL aHalm3a W OOBSCHEHWs SIBICHWH OKPYXKAIOMIEr0 MHUpa W TMPOUCXOMANUX B HEM
W3MEHEHHI, YMEHHS JieJlaTh 00OOCHOBAHHBIE 3aKIIOYEHUS Ha OCHOBE Hay4YHBIX (DaKTOB U
MMEIOIIUXCS JJAHHBIX C LEJIbI0 TOJTYUYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BAaTh XUMUYECKUE 3HAHUSA [JISl PEHICHHS
po0JIeM B peasTbHBIX KU3HEHHBIX CUTYAIHSIX;

VHTEPECA K NO3HAHUIO, UCCIICIOBATEIBCKOU IESITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEPHIBHOMY O0Opa30BaHHUIO W CaMOOOpPa30BaHMIO, K
AKTUBHOMY TMIOJIyYEHUIO HOBBIX 3HAHUHW MO XHMHM B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEpecCa K OCOOCHHOCTAM TpyJa B paslIuyHbIX cdepax MpoQecCHOHATBHON
JIEATCJIbHOCTH.

METAINPEJMETHBIE PE3YJ/IbTATDBI

MertanpeameTHbie pe3yJbTaTbl OCBOCHHS MPOTPAMMBI [0 XMMHUU HA YPOBHE CPEIHETO
o01mrero 06pa3oBaHus BKIIOYAOT:

3HAYMMble 111 (POPMUPOBAHUS MUPOBO33PEHUS OOYHAIOIIUXCS MEKIUCUUIUIMHAPHBIE
(MexnpeaMeTHbIe) OOIIeHAayYHbIEe MOHITUS, OTPAKAIOUINE IIEIOCTHOCTh HAYYHOW KapTHHBI
MUpa U CHEHU(PUKY METOAOB MO3HAHUS, HUCIOIb3yEMbIX B €CTECTBEHHBIX HAyKax (MaTepws,
BEIIECTBO, DHEPIus, SIBICHUE, MPOLECC, CUCTEMA, HAy4HbIN (DaKT, MPHUHLMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIEJOBaHNE, HAOIIOCHHE, U3MEPEHHUE, SIKCIIEPUMEHT U
Apyrue);

yHUBEpCallbHble  y4yeOHble  JeiicTBus  (IIO3HaBaTeNbHbIE, KOMMYHHUKAaTHBHBIE,
perynaTuBHbIe), obecrneunBaronme (opmupoBaHue (GYHKIHMOHATIHHOW TIPaMOTHOCTH U
COLIMAJIHOW KOMITETEHIIMH 00YYaroIIuXCs;

COCOOHOCTh  OOY4YaIOIIUXCS  HCIIOJIB30BaTh  OCBOCHHBIE — MEXKIUCIHILIMHAPHBIC,
MHUPOBO33pPEHYECKHE 3HAHUS W YHUBEpPCAIbHBIC y4ueOHbIE AEWCTBUS B IO3HABATEIbHON WU
COLMAJIbHOM MPAKTHKE.

MertanpeamMeTHble pe3yNbTaThl OTPaXalOT OBJAJCHHUE YHHUBEPCAIbHBIMU YUYEOHBIMU
M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMH JICHCTBUSMU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJbHbIE YUeOHbIE NeiiCTBUSA
1) 0a3oBble JJOrHYecKHe TeHUCTBUS:



CaMOCTOSITENIbHO (hOpMyIMpOBaTh M aKTyalIM3UpOBaTh MpPOOJIEeMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

ONPENEIATh LIEIU NEATEIIHOCTH, 3a/1aBas IapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCUTB PE3YJIbTATHI ACATEIBHOCTH C IOCTABICHHBIMU LESIMU;

UCIIOJIB30BaTh MPU OCBOCHHM 3HAHWW MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIIEIAThH
XapaKTEpHbIE IPU3HAKK TMOHATUM W YCTAaHABIMBAaTh MX B3aWMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MTOHITHS JUIsl OOBbSCHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUM;

BbIOMpATh OCHOBAaHUS W KPUTEPUU JUIsl KIaCCU(PUKAIUU BEIIECTB M XHUMUYECKUX
peakuuii;

yCTaHaBJIMBATh NPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY U3YYaEMbIMU SIBJICHUSMU;

CTPOUTH JIOTMYECKUE PACCYXKIECHUS (MHIYKTHBHbIE, AEAYKTHBHbIE, IO AHAJOTHH),
BBUBIIATh  3aKOHOMEPHOCTM M IIPOTHBOPEYMS B PAacCMaTpUBAEMBbIX  SIBJICHUSX,
(opMyIMpOBaTh BHIBOJABI U 3aKIIOUECHMUS;

IPUMEHSATH B IPOLECCE NO3HAHUS UCIIOIb3YyEMBIE B XMMUU CUMBOJIMYECKUE (3HAKOBBIE)
MOJIeNH, TpeoOpa3oBhIBaTh MOJEIbHBIE MPEICTaBICHUS — XWMUYECKUH 3HaK (CHMBOM)
3JIEMEHTa, XUMHUYecKasi popMyJia, ypaBHEHHNE XUMUUECKON PEaKIIUu — IPH PELUICHUH Y4EOHBIX
II03HABATEJIbHBIX U IPAKTUYECKUX 3a4a4, IPUMEHATh HA3BAHHBIC MOJICIIbHBIC ITPEICTABICHUS
JUISl BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3YYacMbIX BEIIECTB U XMMUYECKUX PEAKLIUM.

2) 0a30BbIe HCCJIEI0BaTEIbCKHE NeiiCTBUA:

BJIAJI€Th OCHOBAMH METOJOB HAYYHOI'O MTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUN;

(GopMynupoBaTh LEIM M 3a7aud HUCCIECJOBAHMS, MCIIOJIb30BATh IIOCTABJICHHBIE H
CaMOCTOSITENIBHO C(hOpMyJIMpOBaHHBIE BOIIPOCHI B KAadyeCTBE HMHCTPYMEHTA IIO3HAHUS W
OCHOBBI JJ1s1 ()OPMUPOBAHMS THUIOTE3bl IO MPOBEPKE IPABUIBHOCTH BbICKA3bIBAEMBIX
CYXICHUI;

BJIAJETh HABBIKAMHM CAMOCTOSITEIBHOIO IUIAHUPOBAHHUS M NPOBEICHUS YUYEHUUYECKUX
HKCIIEPUMEHTOB, COBEPLIECHCTBOBaTbH yMEHMs HaOMOgaTh 3a  XOJOM  IIpolecca,
CaMOCTOSITENIBHO MPOTHO3UPOBATH €r0 pe3yjbTaT, (POPMyIHpPOBaTh 0OOOIIEHNS U BBIBOJBI
OTHOCHUTENIbHO JOCTOBEPHOCTH PE3yJbTaTOB HCCIIEIOBaHUsS, COCTaBISATH OOOCHOBAaHHBIN
oTu€T 0 ImpojeNaHHON padoTe;

npuOOpETaTh OMBIT YUYEHUUYECKOW MCCIEAOBATEIbCKOM M MPOEKTHOM NIEATEIbHOCTH,
IPOSIBIISATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB pEIICHHUS
IIPAKTUYECKHX 3a]1a4, IPUMEHEHUIO PA3JIMYHbBIX METOAOB ITI03HAHUS.

3) padora ¢ uHpopmanueii:

OpUEHTHPOBATHCS B PA3NIUYHBIX HCTOYHMKAX HHpOpManuu (HAYyYHO-TIOMYJIsIpHAs
JUTEpaTypa XUMHUYECKOIO COJAEpXkaHMsl, CIpaBOYHbIE IocoOus, pecypcbl HHTepHera),
aHAJIM3UPOBaTh MH(DOpPMAIMIO Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENIPOTUBOPEUYUBOCTH;

(dbopMynupoBaTh 3ampochl U MPUMEHITH Pa3IHYHbIE METOJBI IPU TMOUCKE U OTOOpE
uHpOpMaIuu, HEOOXOAUMOM ISl BBIMOJIHEHH YUeOHBIX 3a71a4 ONPEAeIEHHOTO TUTIA;

IpPUOOPETaTh OMBIT UCMOIb30BaHUS UHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM
Y Pa3JINYHBIX [IOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMpPATh ONTHUMANbHYIO (OpMy MpeAcTaBieHUs HHPOPMAIH
(cxembl, rpauKH, JUarpaMmbl, TAOIUIIBI, PUCYHKHU U IPYTHE);

UCIOJIb30BaTh HAy4YHBIH SI3BIK B KAauyecTBE CpEACTBA IMpPH pPabOTEe € XUMHYECKOU
uHpopManrel: MPUMEHITh MEXIpeaMeTHble ((u3ndeckne M MaTeMaTU4ecKHe) 3HAKU U
CUMBOJIBI, (POpMyIIbl, aO0OpeBUATYPbl, HOMEHKIIATYPY;

HCITIOJIB30BaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAITIAAHOCTH.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE YUeOHbIe 1eCTBUSA:

3a1aBaThb BOIIPOCHI 110 CYIICCTBY OGCy}I(,HaCMOﬁ TEMBI B X0J€ AUaaora W/WITH
AUCKYCCHUH, BBICKA3bIBATh UJCH, (I)OpMy.HI/IPOBaTB CBOM IIPCATTOKCHUS OTHOCUTCIIBHO
BBITIOJIHCHUA HpCI[J'IO)KﬁHHOﬁ 3aaa4u,

BBICTYIIATh C IIPE3EHTALMEN PE3YyJIbTATOB IIO3HABATEIBLHON EATEIBHOCTH, TIOJYYEHHBIX
CaMOCTOATENIBHO WJIA COBMECTHO CO CBEPCTHHKAMHM IIPU BBIIOJHEHUU XUMUYECKOIO
HKCIIEPUMEHTA, MPAKTUYECKOM padOThl MO HCCIIENOBAHUIO CBOWCTB M3yYaE€MbIX BEILIECTB,
peannzanuy yueOHOro MpoekTa, U (popMyIHpoOBaTh BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHBIX
UCCJIEIOBaHMM IMyTEM COTJIACOBAHUS TTO3UIIUHN B X0A€ 00CY X IEeHUS U OOMEHAa MHEHHUSMH.

PerynsiTuBHbIe YHUBeEpCAJIbHbIE y4eOHbIE IeCTBHUSA:

CaMOCTOSITEJIBHO TIAHUPOBATh U OCYIIECTBIISITH CBOIO TIO3HABATEIHLHYIO JICSITEIILHOCTD,
ompenaensis e€ el U 3aJ1a4i, KOHTPOJIUPOBATh U 10 MEPEe HEOOXOAMMOCTH KOPPEKTUPOBATh
npengaraeMblii arOpuTM JEHCTBUI MPU BBHITIOJTHEHUH YI€OHBIX M UCCIICIOBATEILCKUX 3a/1a4,
BbIOMpaTh Haubosee 3PGHEeKTUBHBIN CITOCOO MX PEIICHUS C YUETOM MOJTYUYEHUS] HOBBIX 3HAHUHN
0 BEIIIECTBAX U XMMUYECKUX PEaAKITUIX;

OCYIIECTBIIATH CAMOKOHTPOJIb JICATSIILHOCTH Ha OCHOBE CaMOAHaJIM3a U CAMOOIICHKH.

NPEIMETHBIE PE3YJIbTATHI

[TpenMeTHBIC pe3yIbTaThl OCBOSHUS IIPOTPAMMBI ITO XMMHUH Ha YIITyOJICHHOM YPOBHE Ha
YpOBHE CcpefHeTo 0011ero 06pa3oBaHus BKIOYAOT CeIUPUUIECKHE I y4eOHOTo TpeMeTa
«XUMUs» HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JIEHCTBUI 10 OCBOCHUIO, HHTEPIIPETAIIMH U
npeoOpa3oBaHUI0 3HAHWMA, BUJABI JEATCIBHOCTH [0 TMOJYYCHHIO HOBOIO 3HAHUS U
NPUMEHCHHIO 3HAHUI B PAa3JIMYHBIX YYCOHBIX CUTYAIIUAX, @ TAKKE B PEabHBIX KU3HEHHBIX
CUTYallUsX, CBS3aHHBIX C XUMHEH. B mporpaMMe 1O XMMHH MPEIAMETHBIC PE3yJIbTAThI
IPEICTaBJICHBI 110 TOJIaM H3yYCHUSI.

10 KJIACC

[IpeameTHbIE pe3yabTaThl OCBOEHUS Kypca « Oprannyeckas XUMHs OTPasKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O MECTe W 3HAYCHWW OPTraHWYECKOW XWMHUH B
CHUCTEME €CTECTBEHHBIX HAYK U €€ PO B 00ECTICUCHUH YCTOWYMBOTO PAa3BUTHS YEIIOBEYECTBA
B peIlIEHUH MPOOJIEM SKOJOTUYECKOM, SHEPTeTUYECKOM U MUILIEBOM 0€3011aCHOCTH, B pA3BUTUHU



MEIMIMHBI, CO3JAaHUM HOBBIX MaTE€pHajoOB, HOBBIX MCTOYHHUKOB YHEpPIUH, B 00ECIECUCHHU
palMoHAIbHOTO MPUPOJONOIL30BaHUS, B (POPMUPOBAHWH MHUPOBO33pPEHUS U OOIIeH
KYJIbTYpbI YEI0BEKA, & TAKKE IKOJOTUYECKA 000OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBbIO
Y TIPUPOJIHOM CpeJIE;

BJIAJICHUE CUCTEMOM XMMMUYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJATAOIINE
MOHSTUSL — XUMUYECKAN IJIEMEHT, aToM, SIIPO W DJEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
aTOMHbIE OPOUTAIIU, OCHOBHOE U BO30YKIEHHOE COCTOSIHUS aToMa, THOPUAN3alisd aTOMHBIX
opOuTaneil, MOH, MOJIEKyJa, BAJIEHTHOCTh, 3JEKTPOOTPUIATEIBHOCTh, CTEIIEHb OKUCICHUS,
XUMHUYECKasi CBS3b, MOJIb, MOJISIPHAs Macca, MOJSIpHBIM O0BEM, YIJIEPOAHBIA CKEJIET,
GyHKIIMOHANBHAS TPYIINA, paJuKal, CTPYKTypHbIe (GopMyIibl (pa3BEPHYTHIE, COKpAILIEHHBIE,
CKEJICTHBIE), U30MEpHsI CTPYKTYpHAsE M MPOCTPAHCTBEHHAsl (re€OMeTpUYecKasi, ONTHUYECKas),
M30MEPBL, TOMOJIOTHYECKHAN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOI- U a30TCOAEpKALIUE
OpraHUYECKUE COEANHEHUS, MOHOMED, OJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COEIMHEHMS; TEOPHUH, 3aKOHBI (nepuoanydeckuil 3akoH /. 1. MenzeneeBa, Teopust CTpOEHUs
oprannueckux BemecTB A. M. bytnepoBa, 3aKOH COXpaHEHHsT MAcChl BELIECTB, 3aKOH
COXpaHEHHs W TMPEBpPAlICHUS SHEPIHMM IPU XUMUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3bIK XUMUHU, MUPOBO33PEHUECKNE 3HAHUS, JIEKAIINE B OCHOBE ITOHUMAHUS
INPUYMHHOCTA M CHCTEMHOCTM XHMHUYECKUX SIBJICHUH; MPEACTABICHUS O MEXaHM3Max
XUMUYECKUX PpEAKIUH, TEPMOJAMHAMUYECKUX M KHUHETHYECKUMX 3aKOHOMEPHOCTSAX MX
IPOTEKaHUs, O B3aMMHOM BJIMSIHUHM aTOMOB M IPYNI aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIA U
Me3oMepHbIi AhdexThl, opueHnTanTsl | u 11 pona); pakronornueckue cBeaeHus: O CBOMCTBAX,
COCTaBe, MOJYYeHUH U O€30MaCHOM HCIOIb30BAHUN BAXKHEUILIUX OPraHUYEeCKUX BEIIECTB B
OBITY U IPAKTUYECKOMN NIEATETbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPHUHIIMIAX XUMHUYECKOTO
IPOM3BOJICTBA (Ha MPpUMEPE MPOU3BOACTBA METAHOJIA, IEPEPabOTKN HEPTH);

chOpPMHUPOBAHHOCTh ~ YMEHHUH: BBIABIATH  XapaKTEepHbIE TMPU3HAKK  TOHSATH,
YCTaHAaBIIMBATh MX B3aWMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE MOHATUSA MPU ONHUCAHUU
COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHUH:

UCIIOJIB30BaTh XMMHYECKYI0 CHUMBOJIMKY JUISl COCTaBJIEHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTaHUUECKUX BEIIECTB;

COCTaBJIITh yYPABHEHHUS XUMHUYECKUX PEAKIUM U pacKpblBaTb HX CYHIHOCTB:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMH TOCPEACTBOM COCTABJIECHUS JJIEKTPOHHOTO
OamaHca ATHX pEaKIHi, peakiuid HOHHOTO OOMEHa MyTEM COCTaBJICHHUS HUX TMOJHBIX U
COKpalIEHHBIX HOHHBIX YPaBHECHHUI;

W3rOTaBIMBAaTh MOJIEJIM MOJIEKYJ OPraHMYECKUX BEUIECTB JUIS WIUIFOCTPAUUU HX
XUMHAYECKOT0 U IPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpMUPOBAHHOCTh ~ yYMEHHWH:  YCTaHaBIMBAaTh  IPUHAUICKHOCTh  U3YYEHHBIX
OpPraHMYECKHUX BEHIECTB MO HUX COCTaBYy M CTPOCHUIO K OMPENEIEHHOMY Kiaccy/rpymie
COEIMHEHMI, JaBaTh MM Ha3BaHMs no cucremarndeckod Homenkinatype (IUPAC) u
MIPUBOJINTH TPUBUAJIbHBIE HA3BAHHUS JIJIS1 OTJIEJbHBIX MPEICTABUTEIEH OPraHUYECKUX BEILIECTB
(oTHUNEH, aleTWIeH, TOJyoOJ, TJIMLUEpPUH, OTWICHIJIMKOIb, (QeHon, (opMaabaeru,
aleTanb/Ieru, alleTOH, MypaBbUHAsI KUCIIOTA, YKCYCHAas KHCJIOTa, CTEapUHOBAsI, OJIEMHOBAS,



NaJIbMUTUHOBAs KHCIOTHI, TJUIMH, aJlaHuH, MaibTo3a, (PYKTO3a, aHWUJIMH, IWBHHUI,
U30IIPEH, XJIOPONPEH, CTUPOJI U IPYTHE);

c(OpMUPOBAHHOCTh YMEHHSI ONPEACNISATh BUJl XMMHUYECKOW CBSA3M B OPraHUYECKUX
COEIMHEHUX (KOBAJICHTHAs U MOHHAS CBS3b, G- U TT-CBSA3b, BOJIOPOIHAS CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHATH MOJOXKEHUSI TEOPUH CTPOCHHSI OPraHUYECKUX
BemectB A. M. Bytneposa 1151 00bICHEHHS 3aBUCIMOCTH CBOWCTB BEIIECTB OT X COCTaBa U
CTpPOEHUS,

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepu3oBaTh COCTaB, CTPOCHHUE, (PU3UUECKHE U
XUMHAYECKUE CBOMCTBA THUIIMYHBIX IPEACTABUTEIEH pa3IMYHBIX KIACCOB OPraHUYECKUX
BELIECTB: QJKAaHOB, LMKIJIOAJIKAHOB, aJKEHOB, AJIKAJIMEHOB, AJKHHOB, apOMaTUYECKHX
YTIEBOIOPOAOB, CIUPTOB, aJbAECTHA0B, KETOHOB, KAPOOHOBBIX KUCJIOT, IPOCTHIX M CIOKHBIX
3¢ UpPOB, KUPOB, HUTPOCOEAUHEHUI U aMUHOB, AMHUHOKHCIIOT, OEJIKOB, YIIIE€BOJOB (MOHO-, JIH-
U TI0JIMCaXapuloB), WUIIOCTPUPOBATH T'€HETHUECKYIO CBSI3b MEXKIYy HUMU YpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUi C UCTIOIb30BAaHUEM CTPYKTYPHBIX (POpMYI;

chOpMHUPOBAHHOCTh YMEHHUSI TOJTBEPKJIaTh Ha KOHKPETHBIX NpUMEpax XapakrTep
3aBHCHMOCTH PEAKIIMOHHOI CITOCOOHOCTH OPTaHUYECKHX COCTUHEHHMI OT KPaTHOCTH U THIIA
KOBAQJIGHTHOM CBSI3U (G- M T-CBSI3M), B3aMMHOIO BIIMSHUSL aTOMOB M TpPyIIl aTOMOB B
MOJIEKYJIaX;

chOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh HWCTOUHUKU YIIIEBOJAOPOIHOTO CHIPHS
(HedTh, MPUPOAHBIN Ta3, YIOJib), CIIOCOOBI €ro nepepaboTKU U MPaKTHUYECKOe MPUMEHEHHE
MPOJYKTOB MEPepabOTKY;

c(OpMUPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHMI O €CTECTBEHHO-HAYyYHBIX METOJAX
MO3HAHUSI — HaONIOACHUHU, H3MEPEHUHU, MOJCIMPOBAHUU, JKCIEPUMEHTE (pealbHOM U
MBICJIEHHOM ) U YMEHHSI IPUMEHSTh 3TH 3HAHUS;

chOPMHUPOBAHHOCTh YMEHHUS TPUMEHSITh OCHOBHBIE OMNEPALMU  MBICIUTEILHOM
NEATETbHOCTH — aHaJIU3 M CUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEeMATU3alUI0, BbISIBIICHHUE
MIPUYMHHO-CJIEACTBEHHBIX CBA3EH — JIJI1 U3YUEHHUSI CBOMCTB BEIIECTB U XUMUYECKHX PEAKIIMIA;

c(OpPMHUPOBAHHOCTh YMEHHIA: BBISIBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUH C MOHSATHSIMHU
U TPEJCTaBICHUAMH APYIMX E€CTECTBEHHO-HAYYHBIX MPEAMETOB g 0oJjiee OCO3HAHHOTO
NOHUMAHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MUPA, UCIIOIb30BATh CUCTEMHBIE 3HAHUS 110
OpraHUYecKO XUMHUMU JUIsI OOBSICHEHUS M TPOTHO3UPOBAHUSA SBJICHHHA, HMEIOIINUX
€CTECTBEHHO-HAYUYHYIO IPUPOLY;

chOpPMHUPOBAHHOCTh YMEHHM: MPOBOAUTH PACUYETHl MO XUMHYECKHM (opMyIaM H
YPaBHEHUSIM XUMHUYECKUX PEaKLUil ¢ UCMOIb30BaHNEM (PU3HUECKUX BETUYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI:
Pacy€ThI MO HAXOXKIACHUIO XMMUYECKOU (DOpMYyIIbI BelllecTBa MO U3BECTHBIM MacCOBBIM J0JISIM
XUMHUYECKUX JIEMEHTOB, MPOAYKTaM CrOpaHusi, INIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpMHUPOBAHHOCTH YMEHUI1: MPOTHO3UPOBAThH, AHATTU3UPOBATH U OLIEHUBATH C TTO3UIIHI
HKOJIOTHYECKON O€30MacHOCTH MOCJEACTBHSI OBITOBOM M MPOU3BOJICTBEHHOMN AESITEIbHOCTH
4eJIoBEeKa, CBA3aHHON C mepepaboTKOW BEIIECTB, MCIOIb30BaTh MOJYyUYEHHbIC 3HAHUS IS
MPUHATHUS TPAMOTHBIX PELICHHUM MPOOJIeM B CUTYaIUsX, CBA3AHHBIX C XUMUEH;



c(hOpPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSITENILHO IJIAHUPOBATH U IPOBOIUTH XUMUUECKHI
OKCIEPUMEHT (MOJIy4YeHHEe M HM3yYE€HHE CBOMCTB OPraHMYECKHX BEIEeCTB, KaueCTBEHHBIC
peakuuu yIJeBOJAOPOJOB PA3lIUYHBIX KJIACCOB U KHUCIOPOJACOIAEPKALIMX OPraHUYECKUX
BEIIECTB, PELUICHUE 3KCIEPUMEHTANIbHBIX 3a/1a4 110 paclO3HaBaHUIO OPraHUYECKUX BELIECTB)
c coOmogeHueM mpaBuil Oe3omacHOro oOpallieHusi ¢ BEHIeCTBAMH M J1a0OpaTOPHBIM
o0opynoBaHueM, (HOpMyIHPOBaTh 1I€JIb UCCIEAOBAHUS, MIPEICTABIATh B Pa3IN4HON (opme
pE3yNbTaThl SKCIIEPUMEHTA, AHAIM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTH;

c(OpPMHUPOBAHHOCTh YMEHUM:

coOroaaTh MpaBuia 3KOJOTUYECKH 1IEJIECO00Pa3HOro MOBEACHUS B OBITY U TPYA0BOM
JESATENBHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS, OKPY’KAIOLIEH MPUPOAHON Cpebl U
JTOCTIXEHHS €€ yCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCUYECKOTO JAECHCTBUSI HA JKUBBIE OPTaHU3MBbI OIPENEIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMAs cMblch nokaszateis [TK;

aHAJIM3UPOBATh  LE1€COOOPa3HOCTh NPHMEHEHUS  OpPraHUYECKHMX  BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUS] PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIISITH IEJICHANIPABICHHBIM MOMCK XUMUYECKON
MH(pOpPMaLMU B pa3IMYHbIX UICTOYHHMKAX (Hay4Has U yueOHO-HAay4Hasl JINTEPATypa, CPEACTBA
mMaccoBoil MH(popmanuu, VHTEpHET U Apyrue), KpUTUYECKH aHAIM3UPOBATh XMMHUUYECKYIO
uH(OpMaIIO, TepepadaThIBaTh €€ U UCII0JIb30BATh B COOTBETCTBHH C OCTABICHHON y4eOHOM
3aa4yen.
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