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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas nporpamma 1o XuMuu Ha ypoBHE CpeJJHETo 00111ero oopazoBaHus papadboTaHa
Ha ocHOBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoi
denepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS (eaepabHOM 00pa3oBaTeIbHOMN
nporpaMmel cpeanero odmiero oopazoanusa(POIl COO), npencraBiennsix B GenepansHom
rocyaapcTBeHHOM oOpaszoBarenbHoM ctangaptre COO, ¢ yuérom Konnenmuu npemnoiaBanus
y4eOHOro npeaMera « XuMHs» B 00pa3oBaTelibHBIX opraHuzamusix Poccuiickoit denepanuu,
peanu3yloluX OCHOBHbIE 00pa3oBaTeNbHbIE MPOTPAMMbI, U OCHOBHBIX IOJOKEHUU
«Crtpareruun paszsutusi Bocniutanusi B Poccuiickoin denepanuu Ha nepuon a0 2025 roxa»
(Pacnopsxenue [IpaBurenscta PD ot 29.05. 2015 Ne 996 - p.).

XUMHSA Ha YpPOBHE YIIYOJEHHOTO H3y4YEHHUS 3aHUMAET BAXKHOE MECTO B CHUCTEME
€CTEeCTBEHHO-HAy4YHOro oOpa3zoBaHus ywammuxcs 10-11 kmaccoB. M3yueHue mnpeamera,
peanuzyemoe B ycnoBusix auddepeHurupoBaHHOTO, MPOPUIBHOTO OOy4YeHUs, MPU3BAHO
o0OecneunTh 0011e00pa30BaTEIbHYIO U OOIIEKYIbTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIKOJIBI,
HEOOXOUMYIO JIJISl alalTallii UX K OBICTPO MEHSIOIIMMCS yCIIOBUSIM KH3HU B COLIUyME, a
TaKXke JJI MPOJOJDKEHUsT 00y4YeHUs B OpraHU3alMsIX Mpo¢ecCHOHAIbHOIO 00pa3oBaHus, B
KOTOPBIX XUMHUS SIBJISIETCS OJJHON M3 MPUOPUTETHBIX AUCIUIUIMH.

B mporpamMMe mo XMMHMM Ha3HadyeHHE MpeaMera «XUMHUS» MOJydaeT MOAPOOHYIO
MHTEPHIPETALMIO B COOTBETCTBUU C OCHOBomoJararommmu nojoxenusmu ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH L€, COAepXaHHs, pe3yJbTaToB oOydeHuss U TpeOOBaHMM K
YPOBHIO TMOATOTOBKUA BBIMYCKHUKOB. CBUIETEIBCTBOM TOMY SBJISIIOTCS CJEAYIOLINE
BBITIOJIHSIEMbIE TPOTPAaMMOil O XUMUU QYHKIIUU:

e HH(QOPMALMOHHO-METOJIMYECKAsA, peau3alus KOTOpOM O0EeCrneyrBaeT IMOJyueHue
Ipe/CTaBICHUs O LIETsIX, COJIepP)KaHuu, o0Iel cTpaTerud oOy4eHus, BOCIIUTAHUS U
pa3BUTHS 00YUAIOLIUXCS CPECTBAMU MPEIMETA, U3y4aeMOT0 B paMKax KOHKPETHOTO
npoduIs;

e OpraHM3alMOHHO-IUIAHUPYIOWIAsA, KOTOpas  MpeaycMaTpUBaeT  ONpe/eTICHUE:
OPUHILIAIIOB CTPYKTYPUPOBAaHUS U IMOCJIEIOBATEILHOCTH M3y4YeHHUS y4eOHOTro
MaTepuana, KOJWYECTBEHHBIX W KAauyE€CTBEHHBIX €r0 XapaKTEPHUCTHK; IMOJXOJO0B K
(OpMHUPOBAHUIO COAECPKATEILHOM OCHOBBI KOHTPOJSI M OLEHKH 00pa30BaTENIbHBIX
JOCTHXKEHHM OOydYaroImMXcs B paMKax UTOTOBOM aTTecTallMid B (opMe eIMHOTO
rocyJJapCTBEHHOTO 3K3aMeHa 10 XUMUHU.

[Iporpamma i yriayOnEHHOTO U3YUEHHUS XUMUH:

e YCTaHaBIMBAaeT WHBAPUAHTHOE TMPEAMETHOE COJep)KaHue, 00s3aTeNbHOe I
U3Y4YEHUS B paMKax OTIEJbHBIX Mpoduiel, MpeaycMaTpuBaeT pacnpeliesieHue U
CTPYKTYPUPOBAHUE €r0 MO KJIaccaM, OCHOBHBIM COJIEpKaTeNIbHbIM JIMHUSIM/pa3iesiam
Kypca,

e HaéT TUpHUMEpPHOE paclpeaescHue YyueOHOro BpEMEHH, PEKOMEHIYEMOIo s
W3YUYCHHUSI OTJICJIbHBIX TEM;

e IMpeuiaraeT MPUMEPHYIO MOCIEN0BATEIbHOCTh M3Yy4YEHHS y4eOHOro marepuaina ¢
y4€TOM JIOTUKH MMOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3EH;



e JA&T METOAMYECKYI0 HMHTEPHpPETAlHI0O LEeJNed M 3aJad H3yYeHHs IpeaMeTa Ha
yrayOaEHHOM YPOBHE € YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIAHETO
oOmero  o0pa3oBaHUs,  COAEPXKATEIBHOW  XAPAKTEPUCTHKH  IJIAaHUPYEMBIX
PE3yNbTaTOB OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBbI CPEIHETO OOLIETO
oOpa3oBaHusl (JINYHOCTHBIX, METAINPEIMETHBIX, MPEIMETHBIX), a TaKKe C y4&ETOM
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHBIX JEHCTBUI 00ydaromerocs o 0OCBOSHUIO
COJIepyKaHus IIpeIMeTa.

ITo BcemM Ha3BaHHBIM NO3MLMAM B NpOrpaMMe [0 XHUMHUU IPEAyCMOTpEeHa
MIPEEMCTBEHHOCTh ¢ OOy4YEeHHEM XHMMHU Ha yYpPOBHE OCHOBHOIO 00Iero ooOpasoBaHus. 3a
nmpefenaMyd yCTaHOBIGHHOW MpPOrpaMMON TIO XUMHUHM 00s3aTelbHON (MHBApPUAHTHOMN)
COCTaBJISIFOLIECH collep KaHUs YU4EeOHOTO MpeaMeTa « XUMHUSD» OCTaéTcs BO3MOXKHOCTh BbIOOpa
€ro BapUaTUBHOM COCTABIIIOLIEH, KOTOpas JOJDKHA OIpPENEIITbCS B COOTBETCTBUHM C
HaIpaBJIeHUEM KOHKPETHOTO Mpoduis 00yUeHHUs .

B cootBercTBUM ¢ koHuentyanbHbIMA noJiokeHHsIMU PI'OC COO o HazHayeHUU
npeaMeToB 6a30BOro U yriryoa&éHHOro ypoBHeil B cucteMe nuddepeHupoBaHHOro 00ydeH s
Ha ypOBHE CpeaHEero oOmiero oOpa3oBaHMs XHMHSA Ha YPOBHE YTIyOJIEHHOTO H3YyYECHHS
HAalpaBJICH Ha pealM3alUi0 IPEEMCTBEHHOCTH C TOCIEAYIOLUMM 3TalloM IOJIy4YEeHHUs
XUMHUYECKOTO 00pa30BaHUsl B paMKaX M3Y4YEHHsS CHELHUAIbHBIX €CTECTBEHHO-HAayYHBIX U
XUMHUYECKUX JMCHUIUIMH B By3aX M OpraHu3alusX CpeAHero Mnpo¢ecCHOHATBHOIO
oOpazoBanusi. B o2Toif  cBA3uM wu3yueHue npeaMera «XHUMHUA»  OPHUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha pacllUpeHHe M YIiayOJeHHe TEOpEeTHUECKOM M IPAKTUYECKOU
MOATOTOBKH 00YYarOIIUXCsl, BRIOPABIIUX OMpeAeaEHHbIN Tpoduibs 00y4eHHs, B TOM YHUCJE C
NEPCIEKTUBONM MOCIEAYIOUIEro MOJYYEHUs] XMMHUYECKOr0 OOpa3oBaHHs B OpraHM3aLUsIX
npodeccuonansHoro obpazoBanus. Hapsay ¢ stum, B cBere TpeboBanuit ®I'OC COO k
IUIAHUPYEMBIM ~ pe3yJbTaTaM OCBOCHUSA (penepanbHO 00pa3oBaTENbHONM MPOTpaMMbI
cpeaHero oOuiero oO0pa3oBaHUsl HM3Y4YEHHE NMpeaMeTa «XUMHs» OPUEHTUPOBAHO TAKXKE Ha
pelIeHre 3a7a4 BOCIUTAHUS U COLUAIBHOIO Pa3BUTHs 00yYaromuxcs, Ha (GOPMUPOBAHUE Y
HUX OOIIEHHTEJUIEKTYalbHBIX YMEHMH, YMEHHUH palloHaIu3aly y4eOHOro Tpyna Hu
0000IIEHHBIX CIOCOO0B JEATEIBHOCTH, UMEIOIIUX MEKIUCIUILIMHAPHBIN, HalIPEeIMETHBIN
XapaKTep.

CocTaBisOmUMU IIpeaMeTa « XUMUs» Ha YPOBHE yIITyOJEHHOIO M3YUYEHUs SBISIOTCS
yriayOnéHHble Kypebl — «Opranndeckas Xumush» U «O01as 1 Heopranudeckast xumus». [Ipu
OTpe/ieNIeHUH TOJIX0JJ0B K OTOOPY U CTPYKTYPHOM OpraHU3al[Mi COJIEP>KaHUs 3TUX KypCOB B
nporpaMMe o XMMHUHM 32 OCHOBY NMpUHATHI mojoxeHuss ®I'OC COO o paznauuusx 6a30BOTo U
yriayOnEHHOTO YPOBHEN N3YUEHHUS IPEIMETA.

OcHoBy coaepxaHusi KypcoB «Opranndeckass xuMusi» U «OOmias U HeopraHu4yeckas
XUMHSD» COCTaBISI€T COBOKYIIHOCTb IPEIMETHBIX 3HAHUHM M YMEHUH, OTHOCALIMXCA K
0a30BOMYy YpOBHIO M3y4YeHHsI IpeaMeTa. JTa CUCTeMa 3HAHUI MOJy4yaeT onpeAcinEHHOE
TEOPETUYECKOE JOMOIHEHUE, MO3BOJISIIOLNIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIIWI
00BbEM (pakToNOormueckoro mMarepuana. Tak, Ha yriIyOJIEHHOM ypOBHE HM3y4Y€HMs IpEeIMeTa
o0ecrieyeHa BO3MOXKHOCTb 3HAUMUTEIBHOI'O YBEJIMYEHUS O0bEMA 3HAHMH O XUMHUYECKHX
3JIEMEHTAaX W CBOWCTBAaX HUX COCIMHEHUH HAa OCHOBE pACHIMpEHUss M yriayOyeHus



NPEACTABICHUI O CTPOEHUU BEIIECTBA, XUMHUUYECKOW CBS3M U 3aKOHOMEPHOCTSAX NMPOTEKaHUS
peakuuid, pacCMaTpUBAEMbIX C TOYKH 3PEHHS XHUMHYECKOW KWHETUKU U TEPMOJUHAMUKH.
N3ydeHne nepuoanyeckoro 3akoHa M llepmonnueckoil CUCTEMBI XMMHYECKHUX 3JIEMEHTOB
0a3upyercs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHUX MPENCTABICHUSX O CTPOCHUHU aToMa.
XuMHYecKasi CBSI3b OOBSACHSIETCS C TOYKM 3PEHMS SHEPreTHMUECKUX H3MEHEHMHA npu eé
o0pa3oBaHUM U pa3pyLICHUHM, a TAKXKE C TOYKU 3PEHHsS] MEXaHH3MOB €€ 00pa30BaHUS.
N3ydyeHne TUNOB peakiui  JomoJiHAeTCs  (HOPMUpPOBAHMEM  TpEACTaBiIeHUM 00
ANEKTPOXUMHUYECKHUX IMPOLEccax U AJIEKTPOIU3E PacILUIaBOB U pacTBOPOB BelIECTB. B kypce
OpPraHMYeCKOM XUMHUHU TIPU PACCMOTPEHUU PEAKIIMOHHOW CHOCOOHOCTH COCIMHEHUMN
yaensieTcs: oco0oe BHUMaHHE BOIpocaM 00 3JIEKTPOHHBIX () (eKTax, O B3aMMHOM BIHMSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peakLui.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COJEpPKaHUE KYpPCOB XUMUU yTIyOJIEHHOTO YPOBHS
U3YYEHUS JJIsl KJIacCOB OMNpPEAeNIEHHOro Mpoduis (rIaBHbBIM 00pa3oM Ha UX CTPYKTYpy U
XapakTep JOMOJHEHWH K O0OIeld CcucTeMe MNPEAMETHBIX 3HAHWN) OKa3bIBAIOT BIIUSHUC
CMEXHbIE TpeAMEThl. Tak, HanpuMmep, B COAEPKaHWM IpeaMeTa Il KJIAaCcCOB XUMUKO-
¢uznyeckoro npoduist 60ablI0e 3HAUCHHE OYIyT UMETh 3JI€MEHThI YYeOHOTro MaTepuara 1o
oOmeit xumuu. [Ipu m3yueHum mnpenMera B JAHHOM cCiydae akIeHT OyneT ciaelaH Ha
OOIIIHOCTh METOAOB MO3HAHUS, OOIHOCTh 3AKOHOB U TEOPUH B XUMUU U B (PU3HUKE: aTOMHO-
MOJIEKyJIsipHass Teopus (MOJIEKYJsIpHAs Teopus B (DU3HMKE), 3aKOHBI COXPAHEHUs MacChl U
DHEPIUH, 3aKOHBl TEPMOAMHAMUKH, 3JIEKTPOJIN3a, MNPEICTABICHUS O CTPOCHHH BEIIECTB U
JIpyToe.

B 1o xe BpeMs B coAep)KaHMU MpeaAMeTa JJIsl KJIACCOB XHMMMKO-OHMOJIOTHYECKOrO
npoduiist OONBIIMKA yJENbHBIM BeC OyJIeT MMETh OpraHuueckas Xxumus. B sTom ciyuae
IPEIOCTABIIACTCS BO3MOXHOCTh JUIsl Oojiee OOCTOSITENBHOIO PAacCMOTPEHUS XUMUYECKOU
OpraHM3aliK KJIETKA KaKk OMOJIOTHYECKOW CUCTEMBI, B COCTaB KOTOPOI BXOMST, K IPUMEPY,
TaKhe CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMMU/bI, O€TTKU, YTIIEBObl, HYKJIEUHOBbBIE KUCIOTHI U
npyrue. [Ipy 3TOM 3HaHMS O COCTaBE M CBOMCTBAaX NPEACTABUTENIEH OCHOBHBIX KJIACCOB
OpPraHMYECKUX BEIIECTB CIy>KaT OCHOBOM Ui U3YUYEHUS CYITHOCTH MPOIECCOB (POTOCHHTE3A,
JIbIXaHHUSI, TAILIEBAPEHUS.

B mnane ¢gopmupoBaHus OCHOB HAYYHOTO MHPOBO33PEHHUS, OCBOCHHUS OOLICHAYYHBIX
METOJOB IIO3HAHUS M OIbITa MPAKTUYECKOTO NPUMEHEHUS HAYyYHBIX 3HAHUWA H3y4YEHUE
npeaMeTa «XUMUS» Ha YIIIyOJEHHOM YPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBA3SIX C
y4eOHBIMU TMpeJMETaMH, BXOJIIMMU B COCTaB MpeIMETHBIX oOinactel «EctecTBeHHO-
Hay4HbIe TpeAMeTh», « MaTemaTka 1 uHpopmaTukay u «Pycckuii s3Ik U TUTEpaTYypay.

[Ipn u3ydenun yueOHOTO npeamMera «XUMUs» Ha YrIyOJIEHHOM YpOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO U CpeJHero ooIiero ooOpa3zoBaHusi (Ha ©a30BOM YpOBHE), 3ajaycit
NEePBOCTENICHHOM 3HAYUMOCTH SIBJIsIETCS (POPMUPOBAHME OCHOB HAYKH XMMHUHU KaK 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa W OJHOrO W3
KOMITOHEHTOB MUPOBOI KyJIbTypbl. Perienne 3Toii 3a1aun Ha yrinyOJEHHOM ypOBHE U3YUYEHUS
IpeaMeETa MPEAIoNaracT peajin3alrio TaKuX LeJIeH, Kak:

e (opMupoBaHUE MPEACTABICHUIA: O MATEPUATIBHOM €TMHCTBE MUPA, 3aKOHOMEPHOCTAX

Y I0O3HABAEMOCTH SIBJIEHUI MTPUPOLBI, O MECTE XUMHHU B CHCTEME €CTECTBEHHBIX HAYK



u e¢ Bemymier poimu B 00OeCleUEeHWH YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA: B
perieHnn poOIeM SKOJIOTUUECKOM, SHEPTeTUUECKOW U TMHUIIEBON 0€30MMacHOCTH, B
Pa3BUTUH MEAUILIMHBI, CO3JJaHMU HOBBIX MaTEPHUAJIOB, HOBBIX HICTOYHUKOB YHEPIUH, B
obecriedeHU  pallMOHAJILHOIO  MPUPOJIOTIONB30BaHUSI, B  (PopMHUpOBaHUU
MHUPOBO33pEHUSI H OOIIeH KyJIbTypbl 4YEJNOBEeKa, a TaKKe DKOJOTHUECKH
000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO M IPUPOTHOMN CPEIIE;

OCBOCHHME CHMCTEMbl 3HAHMM, JIeKaIMX B OCHOBE XWMHYCCKOM COCTABJISIOLICH
€CTeCTBEHHO-HAYYHOU KapTUHBI Mupa: (yHIaMEHTAIbHBIX IOHSTHM, 3aKOHOB M
TEOpU XUMHH, COBPEMEHHBIX IPEICTABICHUN O CTPOCHUH BEIIECTBA HAa Pa3HBIX
YPOBHSIX — aTOMHOM, VOHHO-MOJICKYJISIPHOM, HaJIMOJICKYJISIPHOM, 0
TEPMOJIMHAMUYECKUX U KMHETUYECKNX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMHUYECKHUX
peakiuii, 0 XMMHUYECKOM pPaBHOBECHH, PAaCTBOpax M JUCIEPCHBIX CHUCTeMax, 00
OOIIMX HAYYHBIX MPUHIIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y OOyYarOIIMXCSA OCO3HAHHOTO TOHUMAaHUSI BOCTPEOOBAaHHOCTH
CHUCTEMHBIX XWMHYECKUX 3HAHWUWU NJi1 OOBSCHEHHWS KIIOYEBBIX HIEH W Tpodiaem
COBPEMEHHON XUMUH, JUIsl OOBSICHEHHS W TPOTHO3UPOBAHUS SIBICHHM, MMEIOIINUX
€CTECTBEHHO-HAYUYHYIO TPHUPOJYy; T'PAMOTHOTO pEIIECHUs MpoOJieM, CBA3aHHBIX C
XAMHUEHW, IPOTHO3UPOBAHUS, aHAIM3a M OLEHKA C TMO3ULUHUH SKOJOTHYECKOU
0€30MMacHOCTH MOCIEICTBUN OBITOBOI U MPOU3BOICTBEHHOM €SI TETbHOCTH YEIOBEKa,
CBA3aHHON C XWUMHUYECKAM TMPOU3BOJCTBOM, HCIIOJH30BAHHEM U TEpepabOTKOM
BCIIICCTB;

yriyOJeHue MpeCTaBIeHU O Hay4HBIX METOJax ITO3HAHUS, HEOOXOJIUMBIX IS
NPUOOPETCHUS YMEHHH OPHEHTHUPOBATHCSI B MHUPE BEIIECTB U OOBSCHEHUS
XMMHUYECKUX SBJICHHUM, UMEIOIINX MECTO B IMPUPOJIE, B PAKTUUYECKOU AEATETBHOCTH
U TIOBCEJHEBHOM KU3HU.

B mane peanuzanuu MnepBOOYEPEIHBIX BOCHUTATENbHBIX M PAa3BUBAIONIMX (YHKIIMMA
LEJTOCTHOM CUCTEMBI CpeTHEro 00111ero o0pa3oBaHus MPU U3YUEHUH NIPeIMeTa « XUMHUS Ha
yrayO0iaEHHOM YPOBHE 0COOYI0 aKTyaJbHOCTh MPUOOPETAIOT TaKUe 1IeNIM U 337a4H, KakK:

BOCIIUTAHHUE YOEXKIEHHOCTH B TO3HABAEMOCTH SIBICHUW TPUPOJbI, YBAKEHUS K
MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPETUYECKUX M MPHUKIIATHBIX HUCCICAOBAHUMA B
XUMHUH, (OPMHUpPOBAHME MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMUA K OOYUYEHUIO U MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIUTAHUIO Ha OCHOBE YCBOCHHUS OOIIEUETIOBEYECKUX IICHHOCTEHH;

pa3BUTHE T[IO3HABATEJIBHBIX HMHTEPECOB, MHTEIUICKTYalbHBIX W  TBOPYECKUX
crocoOHocTel oOyuaromuxcs, GOpMUPOBAHKE Y HUX CO3HATEIBHOTO OTHOIIEHUS K
CaMOOOpa30BaHUI0 W HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIHEUTHOMN
npodecCuoHAIbEHON 1 00IIECTBEHHON JIeITeILHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO M TOTPEOHOCTH B 3I0POBOM 00pa3e KU3HHU;

dbopMupOoBaHUE YMEHUN M HABBIKOB Pa3yMHOI0 MPUPOONOJIb30BAHUS, Pa3BUTHE
DKOJIOTMYECKON  KYJIbTYpbl, MNPHOOpPETEHHE  OIbITa  OOIIECTBEHHO-TIOJIC3HOM
DKOJIOTHYECKOHN JACSATSIILHOCTH.



HekoTtopsie npakTudeckue padoThl Oy 1y T MPOBOAUTH C UCIIOJIB30BAHUEM 000PYA0BaHUS
Ilentpa «Touka poctax:

- mudpoBort naboparopun POLUSLAB mno xumuum ¢ HabopaMH JaTUYUKOB:
OecrnpoBOAHBIM MyJbTUAATYMKOM LFS, naTurikom g u3MepeHusi ONTUYECKOM TIOTHOCTH U
MYTHOCTH PAacTBOPOB BEIIECTB, AaTYMKOM u3MepeHus pH cpempl pacTBOpa, MaTYMKOM
U3MEPEHHUS DJIEKTPUIECKON TTPOBOTUMOCTH

- BUPTYaJIbHOTO TPAKTUKyMa.

brnaromapss 3TomMy y oOyd4arommuxcsi TOSBHUTCS BO3MOXXHOCTh KOJUYECTBEHHBIX
HAOMIOACHUN (U3MUECKUX U XUMUYECKUX SBJICHUHN, MPOUCXONAIINX C BEIICCTBAMU, IS
MOJTIy4eHHUsI JTOCTOBepHOW HHPopmamuu. Ha OCHOBE MOMyYEHHBIX JKCIIEPUMEHTATBHBIX
JAHHBIX O0ydYaroluue CMOTYT CaMOCTOSITENIbHO JeJIaTh BBIBOJbI, 0000IIATh pe3yJIbTaThl,
BBISIBJIATh 3aKOHOMEPHOCTH, 4TO OyJIeT ClIOCOOCTBOBATH MOBBIIICHUIO MOTUBAIIMN 00Yy4EHUS
HIKOJIbBHUKOB. Bo BpeMsi mpakTrueckux padbot oOyyvaroniuecs: Oy 1yT BOBJIE€UEHBI B IPOCKTHO -
UCCJIEA0BATENbCKYIO JeATeNbHOCTh. KOMIUIEKT M(poBOi 1abopaToprur MO3BOJISIET JOCTUYb
00pa3oBaTeNbHbIX Pe3yJIbTaTOB 00yYaroUmMXcs, JaET BO3MOKHOCTD YIITyOJIEHHOTO U3yUEeHHUS
npeAMeTa, B TOM YHCJIE€ BO3MOXXHOCTb Pa3BUTHSL H300pETATENIbCKOTO, KPEaTUBHOIO,
KPUTHUYECKOTO MBIILICHUS, pa3BUTUS (YHKIMOHATBHON IPAMOTHOCTH O0YyYalOIIUXCsl, B TOM
YHUCJIE €CTECTBEHHOHAYYHOU U MAaTEMAaTHUYECKOM.

B xone uzydyenus xypca mpoaonkaercs GOpMUPOBaHUE YKCTIEPUMEHTAIBHBIX YMEHUI:
OTHCHIBATh OSKCIEPUMEHT, COCTABJIATh W 3alOJHATH TaOJUIBI, CTPOUTh TpaduKu 110
TaOJIMYHBIM JTaHHBIM, TPOBOJIUTH MaTEMAaTUYECKUE PACUETHI.

dopmupoBanue HCCIIE0BATEIbCKUX YMEHUH: ompeeNeHIe pOOIEeMBI,
dbopMyTupOoBaHKE UCCIEA0BATEIbCKON 3a/1aUH, INTAHUPOBAHUE PEIIICHUS 3a7]a4H, TOCTPOSHUE
MOJIeJIel, BBIABUKEHUE THUIOTE3, SKCIEPUMEHTAIbHAS MPOBEPKA TUIOTE3, aHAJIN3 JaHHBIX
HKCIIEPUMEHTA U HAOMI0AeHUH, POPMYIHpPOBaHNE BHIBOJOB.

OO0riee KOJIMYECTBO YaCcOB, IPEAYCMOTPECHHBIX JIJISI U3YUYCHHS XUMHUH Ha YTITyOJICHHOM
YpPOBHE cpeaHero odiiero oopasoBanus, cocrariseT 204 gacoB: B 10 kimacce — 102 gaca (3

yaca B Hezeno), B 11 kimacce — 102 yaca (3 yaca B Heeno0).



COILEPKAHUE OBYYEHUASA
10 KJIIACC

OPT'TAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI OPraHUYeCKON XMMMUH.

[IpenmMeT u 3HayYeHHE OPraHUYECKOW XHMHH, MPEACTAaBICHHE O MHOT000pa3uu
OPTraHUYECKUX COCAUHEHUN.

DNEKTPOHHOE CTPOEHUE aToMa YIJIEPOJa: OCHOBHOE M BO30YKIAEHHOE COCTOSIHMSL.
BaneHTHple BO3MOXHOCTH aroMa yriaepoja. XHUMHYECKas CBfA3b B OPraHUYECKUX
coequHeHUsIX. Tumbl THOpUIM3aLMM aTOMHBIX opOuTaneil yriaepoma. MexaHU3MBI
o0pa3oBaHMsI KOBQJICHTHOW CBsS3M (OOMEHHBIM W  JIOHOPHO-aKIENTOPHBIN). THITbI
NEepEeKpPbIBaHUSI aTOMHBIX opOuTaneil, 6- u m-cBsizu. OauHapHas, JBOIHAs U TPOHHAs CBS3b.
Crioco0bl pa3pbiBa CBsI3ell B MOJIEKYyJlaX OpraHMdeckux BelecTB. [loHsTHE 0 cBOOOAHOM
paaukane, Hykieoguie 1 dJeKTpoduie.

Teopust cTpoeHHs OpraHudeckux coeauHeHud A.M. ByTiiepoBa M COBpEMEHHBIE
NPEACTABICHUSI O CTPYKTYpE MOJEKYJ. 3HAYEHHE TEOPUH CTPOCHHUS OPraHUYeCKHX
coequHeHU. MounekynspHble U CTpYKTypHble (opMynbl. CTpyKTypHbIE (QOpPMYJIbI
pa3IMYHBIX BUJOB: pa3BEPHYTasl, COKpallEHHas, ckeneTHas. M3omepusa. Bunsl nsomepun:
CTPYKTypHasi, MPOCTPAHCTBEHHAs. OJIEKTPOHHbIE 3(PQEKTbl B MOJEKYJaX OpPraHu4eCKUX
COeMHEHUH (MHIYKTUBHBIA U ME30MEPHBIN 3((HEKThI).

[IpencraBiaenne o0  KiIacCU(PUKAUMU  oOpraHuyeckux BemectB. Ilonarue o
¢yskuuoHansHOW rpynne. ['omomorus. ['omonormueckue psapl.  Cuctemaruyeckas
HOMeHKJIaTypa opranudeckux coenuneHuit (IUPAC) u TpuBuagbHble Ha3BaHUS OT/ACJIBHBIX
IIPEACTABUTEIIEH.

OcoOenHoctn W Kiaccuukaus  OpraHMYecKuXx  peakuuid. OKHUCIUTENbHO-
BOCCTAHOBUTEJbHBIE PEAKIIMA B OPTAHUYECKOW XUMUH.

OKCIIEpUMEHTAIbHBIE METO/IbI U3YYEHUS BEILECTB U UX MPEBPAILECHUN: 03HAKOMIICHHE C
oOpa3namM OpraHUYECKUX BEILECTB U MaTepUaIaMH Ha UX OCHOBE, OIBITHI 10 PEBPAILEHUIO
OpraHMYeCKUX BELIECTB NPU HarpeBaHuH (IUIABJIEHUE, OOYIJMBaHHE M TOPEHHE),
KOHCTPYHPOBAaHUE MOJEIIEH MOJIEKYJI OPraHUYECKHUX BEILIECTB.

YriaeBoaopoasnl.

Anxansbl. ['oMonornueckuil ps ankaHoB, o0mas GopMyiia, HOMEHKIJIATypa U U30MEpHUsl.
DIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJT AJIKAHOB, SP°-THOPUIM3AIIUs AaTOMHBIX
opOuTasnei yriepona, o-cBs3b. Ousndeckrue CBOWCTBA alIKAHOB.

XHWMHUYECKME  CBOMCTBAa  AJIKAaHOB:  pEAaKUMH  3aMEUICHUs, HW30MEpPHU3alHH,
JNETUAPUPOBAHUS, IMKIN3ALNH, TUPOIN3a, KPEKUHIa, ropeHus. IIpencraBieHne o MexaHu3Me
peaKkumii paJuKaJIbHOTO 3aMEILCHHUS.

Haxoxnaenue B mpupojae. CriocoObl MOTydYeHus: U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O61mas Gpopmyia, HOMEHKIaTypa 1 nzomepus. OCOOEHHOCTH CTPOCHHUS
U XUMHUYECKUX CBOMCTB MasbIX (LMKIONPONAH, HUKIOOyTaH) U OOBIYHBIX (IIMKJIONEHTAaH,
LUKJIOTEKCaH) [UKJI0aNKaHOB. CriocoObl MOTyYeHHs] U IPUMEHEHUE IUKIIOATIKAHOB.



Ankenbl. ['omonmornueckwii psigq  ajdkeHOB, oOmas ¢dopMmynaa, HOMEHKIATYpa.
DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT AIKEHOB, SP*-THOPHAN3ALs AaTOMHBIX
opOuTaneil yrieposa, 6-  n-cBsi3u. CTpyKTypHasi U reoMeTpudeckas (IUCc-TpaHC-) U30MEpHs.
@u3nyecKue CBOMCTBA aJKEHOB. XHWMHUYECKUME CBOWCTBA: pPEaKLUMU IPUCOCIAUHEHHUS,
3aMEIICHUS B O-MOJIOKEHUE TIPU ABOMHOW CBSI3M, MOJMMEpU3ALUU U OKucieHus. [Ipasuiio
MapkoBHukoBa. KadecTBeHHbIE peakIUMM Ha JBOWHYIO CBS3b. CHOCOOBI MONYyYEHUS U
MIPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccudukanuus — ankagueHoB  (CONpsDKEHHBIE,  M30JUPOBAHHbBIE,
Kymyauposantole). OCOOCHHOCTH DJICKTPOHHOTO CTPOCHMS M XHMHYECKMX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- n 1,4-npucoeaunenue. [lonumepusanus conpsKEHHBIX TUEHOB.
Crioco0bl MONyueHus! ¥ MPUMEHEHHUE alTKaJUCHOB.

Ankusbl. ["'oMosIornueckuil psij allkMHOB, 00111as (hopMyJia, HOMEHKJIATypa U U30MEpUs.
DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKUHOB, SP-THOPUAN3ALINS AaTOMHBIX
opOutaneit yriepona. @u3nyeckre CBOWCTBA ATKMHOB. XWMHYECKHE CBOWCTBA: PEAKIIUU
PUCOEINHEHHUS, TUMEPU3ALMHI U TPUMEPHU3ALUH, OKHACTIeHus. KUCIIOTHBIE CBOICTBA aJIKUHOB,
UMEIOLIUX KOHIEBYIO TPOIHYIO cBsA3b. KauecTBeHHBIE peakiiuu Ha TPOHHYIO CBs3b. CrIOCOOBI
MOJIyYEHHS] U IPUMEHECHHUE AJIKUHOB.

ApoMaThuecKre YIJIeBOJAOPOAbl (apeHbl). ['oMosornueckuit psijg apeHoB, oOIast
dopMyna, HOMEHKIaTypa U H30MEpHs. ODIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIeKYJIbl OeH3oma. dusnyeckrne cBOWCTBA apeHOB. XMMUYECKHE CBOMCTBA OEH30J1a M €ro
TOMOJIOTOB: PEaKIMU 3aMElIeHUs] B OCH30JbHOM KOJbIIE W YIJIEBOJOPOAHOM paauKale,
peakuuu TMPUCOENUHEHMs, OKHCIIeHHe ToMoioroB OeHsona. IlpencraBnenue 00
OpUEHTUPYIOIIEM JEHCTBUM 3aMeCcTUTEeNel B OEH30JIbHOM KOJIbIE HAa MPUMEpPE AJKWIbHBIX
panuKanoB, KapOOKCUIBHON, THIPOKCUILHONW, aMUHO- U HUTPOTPYIIIbI, AaTOMOB T'aJOTE€HOB.
Oco0OeHHOCTH XUMHUYECKMX CBOMCTB cruposa. I[lonmumepuzanus crupona. CrnocoOsbl
MOJIyYEHHS U IPUMEHEHHUE APOMATHYECKHUX YTIIEBOJIOPOIOB.

[Ipupoanslii ra3. [TomyTHbie HedTsAHBIE ra3bl. HedTh u €€ npoucxoxnenue. KameHHbIi
yroJib U MPOAYKTHI ero nepepadotku. CrnocoObl nepepadoTku HeTH: NEPETOHKA, KPEKUHT
(TepMUYECKHil, KaTaTUTUUECKUI ), pupopMuHT, uposu3. [Ipoaykrsl nepepaboTku HedTH, NX
NPUMEHEHHE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DIJIEKTPOHHOE CTPOCHHE TAJIOTEHIIPOU3BOHBIX YIIE€BOAOPOAOB. Peakunu 3amenieHus
rajioreHa Ha TUAPOKCOrPYIITy, HUTPOrpPYyIIly, OUAHOTPYNIy, aMHUHOrpyImy. JleiicTBue Ha
raJOreHIPOU3BOJAHBIE BOJHOIO M CHUPTOBOrO pacTBopa MI&noud. BzaummopneicTBue
JUTAJIOTEHAJIKAHOB C MarHueM U HUHKOM. [IOHATHE O METamI00praHNYeCKUX COEIUHEHMSX.
Hcnonb30BaHre TalOTeHIPOU3BOIHBIX YIIIEBOJOPOAOB B OBITY, TEXHUKE W TMPU CHHTE3E
OpPraHUYECKHX BEILECTB.

OKCnepUMEHTAIbHBIE METOJbl M3YYEHHs] BEIIECTB M HUX NPEBPAIICHHUNA: H3YyUYECHHE
(Gu3NYECKUX  CBOMCTB  YIJIEBOAOPOAOB  (PacTBOPUMOCTH), KA4YE€CTBEHHBIX  pPeaKIMi
YTJIEBOJOPO/IOB PA3JIMYHBIX KJ1accOB (0OeciBeunBaHre OPOMHOM WIIM MOJJHOM BOJIBI, PACTBOpA
IIEpMAaHraHaTa KaJlisg, B3aUMOJCHCTBHE allETUJICHA C aMMHAYHBIM pacTBOPOM OKCHZA
cepedpa(l)), kauecTBeHHOE OOHAPYKEHUE YTIEPOIa U BOJIOPOJIa B OPTaHMUECKUX BEIEeCTBAX,



MOJTy4eHHE STUJICHA U U3YYCHHE €ro CBOMCTB, O3HAKOMJICHHE ¢ Kosutekiusmu «HedpTts» u
«Yromb», ¢ o00pa3lamMu IUIACTMACC, KAyYyKOB M PE3WHBI, MOJCIMPOBAHHE MOJIEKYJI
YTJIEBOJOPO/IOB U TAJIOT€HIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kuciaopoaconep:xaiimue opranuieckue coeJuHeHHs.

[IpenenvHbie OIHOATOMHBIE CUPTHI. CTpOeHHE MOJIEKYJ (Ha MPUMEPE METAHOJA U
3Ta”ojda). lomonormueckuit psin, obOmas ¢Gopmyna, H30Mepus, HOMEHKIaTypa H
kiaccudukanua. Puznyeckre CBONCTBA MPeAeNIbHBIX 0JHOATOMHBIX COUPTOB. BogopoaHbie
CBS3M MEXIY MOJIEKyJaMUd CIOHPTOB. XHMHYECKHME CBOMCTBA: pPEAKIUU 3aMElICHUS,
NerupaTalny, OKUCIEHHUS, B3aUMOJCHCTBHE C OPraHWYECKMMH UM HEOPraHuYeCKUMHU
kuciaoramu. KadecTBeHHass peakuus Ha OJHOATOMHbIE CHUPTHL. /[lelicTBHE 3TaHONA U
METaHOJIa Ha opraHu3M deynoBeka. CrocoObl TMOMy4YeHUS M MPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIaTypa u uzoMmepus. OcobeHHOCTH (UBNYECKUX U
XMMHUYECKUX CBOWCTB.

MHOTrOaToMHBIE CIIUPTHI — ITHICHIVIMKOJb U TIUIepuH. Ou3zndeckue U XUMHUYECKUE
CBOMCTBA: pEaKIUU 3aMEILCHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU U HEOPTraHUYECKHUMU
KHCIIOTaMHU, KayeCTBEHHAas peaklds Ha MHOroaroMHsle cnupThl. [IpeacTtaBienue o
MEXaHU3ME pEeaAKIUN HYKICOPUIbHOrO 3amMelleHusd. [lelicTBue Ha OpraHu3M 4YeJoBeKa.
CriocoObl TONTydYeHHs ¥ MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®eHon. CTpoeHHe MOJEKYJbl, B3aUMHOE BIHUSHUE THAPOKCOTPYHIbl U OEH30JIBbHOTO
anpa. dusmyeckue cpoiicTBa ¢eHona. OCOOEHHOCTH XUMHUYECKHMX CBOWCTB (heHoJa.
KauectBennble peakiuu Ha ¢GeHod. TokcuuHocTh ¢eHona. CrnocoObl MOMyYeHUS U
npumeHeHue denona. GeHondopmanbaeruiHas cMoia.

KapOonwnbpHble CcOeMHEHUS — aIbJIETHUABl W KETOHBI. OJEKTPOHHOE CTPOCHUE
KapOOHMJIBHON rpymmbl. ['oMosoruyeckue psabl aqbJeTUI0B U KETOHOB, o0mas gopmyia,
M30MEPUA U HOMEHKIJIaTypa. Pu3nyeckue CBOWCTBA AJBACTUNIOB U KETOHOB. XUMHYECKHE
CBOMCTBa albJETUIOB M KETOHOB: peakuuu mpucoennHeHus. OKHCIEHHE abIEeTUJIOB,
Ka4eCTBEHHBIC PEaKIMu Ha anbaeruibl. CriocoObl OyYeHHSI U MPUMEHECHHE allbJICTHIOB U
KETOHOB.

OAHOOCHOBHBIE MpeeTbHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS MOJIEKY
KapOOHOBBIX KUCIOT. M3oMepust 1 HOMeHKJIaTypa. Pu3nyeckre CBOMCTBA OJHOOCHOBHBIX
npeAebHbIX KapOOHOBBIX KHUCIOT. BojopoaHblie CBsi3M MEXAYy MOJEKyJIaMu KapOOHOBBIX
KHCIIOT. XMMHUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, PEaKIIUs ITepUUKAIINU, PEAKIIUN C
y4acTUEM YIJIEBOAOPOAHOTO paaukana. OcCoOEHHOCTH CBOWMCTB MYypaBbUHOW KHCIOTHI.
[loHaTHE O TPOM3BOJHBIX KapOOHOBBIX KHCIOT — CJOXHBIX 3dupax. MHorooOpasue
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HENPEACIbHBIX U APOMATUYECKUX KapOOHOBBIX
KHUCIJIOT, JTUKAPOOHOBBIX KHUCIOT, TMAPOKCUKAPOOHOBBIX KUCIOT. [IpencraBuTenn BBICIIUX
KapOOHOBBIX KHUCJIOT: CTE€ApUHOBAs, MaJbMUTHHOBASA, OJICMHOBAS, JUHOJIE8AS, TUHOIEHOBAS
KUCIIOTHI. CIOCOOBI MOTYyYEHUST U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnosxuble 3¢upsl. 'omonoruueckuit psi, odmas Gopmyia, U30MepHsi 1 HOMEHKIIATypa.
PU3NYECKNE U XUMUYECKAE CBOMCTBA: TUAPOJIN3 B KUCJIOU U IIEJIIOYHOMN CpelIe.



XKupsi. Ctpoenue, pusndeckre 1 XUMUYECKHUE CBOMCTBA KUPOB: TUAPOJIN3 B KUCION U
menoyHor cpene. OcoOEHHOCTH CBOKWCTB JKUPOB, COACPIKAIIUX OCTATKH HEMPEICTbHBIX
YKUPHBIX KUCIIOT. JKUpBI B IpUpOJE.

MBpbIT4 KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBHE.

OO6mras xapakTtepucTtuka yrieBofoB. Kiaccuduxaius yrieBomoB (MOHO-, JHU- H
noimcaxapuabl). MoHOcaxapuibl: TIIFOK03a, (PpyKTO3a, ramakro3a, pudo3a, 1e30KCuproo3a.
PU3NYECKNE CBOMCTBA M HaxOxIecHUE B mnpupone. PoTtocuHTe3. XUMHUUYECKUE CBOMCTBA
TJIIOKO3bl: PEAKIMM C Y4YaCTHEM CIHUPTOBBIX W aJbJECTUIHOW TpyMl, CIOUPTOBOE U
MOJIOYHOKHCJI0€ OpokeHue. IIpuMeHeHue TIIOKO3bl, €€ 3HAUYCHUE B KU3HEACITEIbHOCTHU
opranusma. Jlucaxapuapl: caxapo3a, MaJbTO3a M JAaKTO3a. BoccTaHaBIMBaKOIIUE U
HEBOCCTaHaBIIMBalolMe aucaxapuisl. ['uaponus nucaxapunoB. HaxoxneHnue B mpupoje u
npuMmeHeHue. [lommcaxapuapl: KpaxMall, NIMKOTEeH U 1esuttoi03a. CTpOEHHE MaKpOMOJIEKYJT
Kpaxmaja, TJIMKOT€Ha W UEeJUI0JIo3bl. (DU3MYECKHEe CBOMCTBA KpaxMalla U IEJUTFOJIO3HI.
XUMHUYECKUE CBOMCTBA KpaxMalia: TUAPOJIN3, KAYECTBEHHAs pEaKIUsl C NOJIOM. XUMUYECKUE
CBOMCTBa IIEJUTIONIO3bI: TUAPOIU3, ToJdydeHne dGUpoB 1eimoio3sl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).

DKCIEPUMEHTAIbHBIE METO/Ibl U3YUECHUS BEILIECTB U UX MPEBPALLCHUIN: pACTBOPUMOCTh
pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICMCTBUE ATAaHOJA C HATPUEM, OKHCJIICHHUE 3TUIIOBOTO
COUpTa B albJErHW] Ha PACKAIEHHOW MEIHOW MPOBOJIOKE, OKUCJIEHUE ATUJIOBOTO CHUPTa
JTUXPOMATOM Kaliisl (BO3MOKHO HUCIOJb30BAaHUE BUEOMATEPUATIOB), KAUECTBEHHbIE PEAKIIUU
Ha anpaeruabl (¢ rugpokcuaoM auammuHcepeOpa(l) u ruppoxkcumom menu(ll)), peakius
raunepuna ¢ ruapokcuaom meau(Il), xuMmudeckre cBONCTBa pacTBOpa YKCYCHOM KHUCIIOTHI,
B3aMMOJICHCTBUE PacTBOpa IJIOKO3bI ¢ rupokcuioM meau(ll), B3aumoieiicTBue kpaxmania ¢
MOJIOM, PEIIEHUE IKCIIEPUMEHTATBHBIX 3a/1a4 1o TeMaM «CriupThl U heHob», «KapOoHOBBIE
KUCTOTHI. CIOXHBIE 2(PUPBI».

A30TCcoAepkalIie OPraHndecKue CoeAuHEHMSI.

AMUHBI — OpraHuyYecKkue TMPOU3BOJHBIE amMuaka. Kiaccudukanus aMUHOB:
anudaTHIECKUe W apoMaTHYeCKue; MEpPBUYHBIC, BTOPUYHBIE M TpeTudyHbie. CTpoeHue
MOJIEKYJ1, 0011ast popmyiia, U30MEpHsl, HOMEHKJIATypa U (U3HUECKrUe CBOMCTBA. XUMUYECKOE
CBOICTBa anmu(paTUyeCKNX aMUHOB: OCHOBHBIC CBOMCTBA, AJIKWJIMPOBAHUE, B3aUMOICHCTBIE
MEPBUYHBIX AMUHOB C a30TUCTOU KUCJIOTOU. COIM aTKMIaMMOHMUS.

AHWIMH — TPEACTaBUTENIb aMHHOB apoMaTHdecKkoro psaa. CTpoeHuWE aHWIMHA.
B3anMHoe BiMstHEE TPYIIIT aTOMOB B MOJIeKYJie aHWIMHA. OCOOCHHOCTH XUMHUYECKUX CBONCTB
anunnHa. KauecTBeHHble peakiuu Ha aHWIMH. CHocoObl TOJMyYeHHs W TPUMEHEHHUE
anudarrndeckux aMuHoOB. [loydeHre aHuIMHA U3 HUTPOOEH301A.

Amunokuciotel. Homenknatypa u wu3omepus. OTAenbHbIE MOPEACTABUTEIN  O-
AMHUHOKMCJIOT: TJIMIAH, aJJaHuH. OU3HYECKUEe CBOMCTBA aMUMHOKHUCIOT. XMMHUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(OTEpHBIX OPraHUYECKUX COCAWHEHUH, peakivs MOJUKOHJEHCAIUH,
o0Opa3oBaHKe IENTHIHON CBsI3H. bruonorundeckoe 3HaueHuE aMUHOKHUCIIOT. CUHTE3 U THAPOIIHN3
TICIITH/IOB.



benku kak mpuponnsie nmonsumepsl. [lepBuyHasi, BTOpu4Has U TPETUYHAS CTPYKTypa
OenkoB. XMMHUECKHE CBOICTBA OEIKOB: THAPOIIN3, JEHATYypallysl, KaueCTBEHHbIEC PEaKIMi Ha
O€JIKH.

DKcIepyMEeHTalIbHbIE METOJbl M3yUeHHsI BELIECTB U UX IMPEBPALICHUIN: PacTBOPEHHE
OeNIKOB B BOJIE, IeHATypalys OeJIKOB IPU HArpEeBaHUU, LIBETHBIE PEaKIIUN Ha OENKU, pelIeHHe
HKCIEPUMEHTAJIBHBIX 3a/lad MO TeMaM «A30TCOIEp)Kalllue OPraHMYECKHE COCTUHEHHS» U
«Pacrio3zHaBaHHE OPraHUYECKUX COCTUHECHUIN.

BbICOKOMO/IeKYIAAPHbIE COeUHEHMS.

OCHOBHbBIE MOHATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COCMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJIMMEPHU3ALNHU, CPEIHss MoJieKyisipHas macca. OCHOBHBIE

METOJIbl ~ CHHTE3a  BBICOKOMOJIEKYJISIPHBIX ~ COCIMHEHUHM  —  MOJMMepu3aluus |
NOJIMKOH/ICHCALIHSL.

[TonumepHbie MaTepUaIbl. [Tnactmaccel (MOJIUATUIIEH, MOJIMITPOTIUJIIEH,
MOJTUBUHUIIXJIOPUI, MOJIUCTUPOII, MOJIMMETUIIMETAKpUIIAT, MOJINKapOOHATHI,

noJmd TUIEHTepedTanaT). Y Tunuzauus u nepepaboTKa MI1acTUKa.

OnacTomMepbl: HaTypajbHBIA KaydyyK, CHHTETHUUYECKHE Kayudyku (OyTaJueHOBBIH,
XJIOPOTPEHOBBIN, M30ITPEHOBBIN) U CUITMKOHBI. Pe3una.

BonokHa: HaTypanbHbIe (XJIONOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a, AllETaTHOE
BOJIOKHO), CHHTETUYECKHUE (KapOH U JaBCaH).

[TonuMepsl cnenuanbHOrO Ha3HaueHUs (Te(JIOH, KeBJap, AIEKTPONPOBOIAIINE
[OJIUMEPBI, OMopasiaraeMble MOJIUMEDPHI).

OKCIIEpUMEHTAIbHBIE METO/IBI U3YUYEHUS BEIECTB U UX MPEBPAILECHUN: 03HAKOMIICHHE C
oOpa3uaMu NPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacCC, KaydyKOB, peELIEHHE
HKCIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «Pacrno3HaBaHue 11acTMace U BOJIOKOH.

Pacuérnbie 3anaum.

HaxoxneHne MoOJeKyJIsspHOW (OpMyJibl OPraHUYECKOrO COEAMHEHHs 10 MAacCOBBIM
JOJIIM 3JIEMEHTOB, BXOJAIIUMX B €ro COCTAaB, HAXOXKIECHUE MOJIEKYJIIPHOU (OpMYJIbI
OpraHUYeCcKOro coeauHeHus nmo Mmacce (00bEMY) NMPOAYKTOB CrOpaHusi, IO KOJIHYECTBY
BemiecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMU W/UIM HCXOJHBIX BEIECTB, YCTAHOBJICHHE
CTPYKTYpHOU (hOpMyJIbI OpraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XUMUYECKUX CBOMCTB MU
CIOCOO0B NOJIyYEHUs, ONPEAEICHUE JI0JIM BbIXOAAa NPOAYKTa pPEakUuu OT TEOPETHUECKU
BO3MOJKHOTO.

MexnpenMeTHbIe CBS3H.

Peanuzanus MexnpeIMeTHbIX CBSA3€H MPU U3YYEHUU OpraHudeckoil xumun B 10 kiacce
OCYILIECTBIISIETCS. YePE3 MCIOIb30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYUYHBIX NOHSATHM, TaK U
NOHATUH, IPUHATHIX B OTAEIBHBIX IIPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTeCTBEHHO-HAY4YHbIE NOHATHUSA: SIBICHUE, HAyYHbIM (aKkT, rUNOTE3a, TEOPHs,
3aKOH, aHajM3, CUHTE3, Kiaccu(ukalus, HaOII0ACHHE, U3MEPEHUE, SKCIIEPUMEHT, MO/IEINb,
MOJEIUPOBAHNUE.

®dusuka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPIeTHYECKUU
YPOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BELIECTBA, (PU3HMUECKHUE BETUYHHBI,
€AUHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.



buonorus: knetka, opraausM, 3KocucTema, onocdepa, MeTaboan3M, HaCIeICTBEHHOCTD,
aBTOTPO(MHBIN U TeTepOoTPO(HBIA THUM MUTAaHUS, OpoXKeHHE, (POTOCUHTE3, JBIXaHUE, OCIKH,
YTJIEBOIBI, KUPBI, HYKIICHHOBBIC KHCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOTIAEMbIE, TOTUIHBO.

TexHONOTHS: THINEBbIC TPOJYKThI, OCHOBBI PAIMOHAILHOTO THTAHWS, MOIOIIUE
CpEICTBa, MaTePHAITbl U3 HCKYCCTBEHHBIX U CHHTETUICCKUX BOJIOKOH.

11 KIIACC

OBLIAS U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocrtaB aTromMHBIX saep. XuMHUeckuil 23nemeHT. M3otonbl. CTpoeHue
3JIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIEC UKCIIA. JHEPreTUUECKUE YPOBHU U MOTYPOBHH.
Atomubie opOutanu. Knaccudpukanus XUMUYECKHX 3JIEMEHTOB (s-, p-, d-, f-aimemeHThI).
Pacrnipenenenue 31€KTPOHOB 110 ATOMHBIM OpOUTaNIsIM. DJIEKTPOHHbIE KOH(UTYypallud aTOMOB
3JIEMEHTOB MEPBOr0—4YETBEPTOrO MNEPUOJOB B OCHOBHOM M BO30YXKIAEHHOM COCTOSHUM,
3JIEKTPOHHBIE KOHPUTYPALIMK HOHOB. DIEKTPOOTPULIATEILHOCTb.

[lepponmyeckuit 3axkoH u llepuonnueckas cucrema xXuMuueckux snemMeHToB J[.H.
MenpeneeBa. CBsizb mepuoAMYEcKOro 3akoHa W Ilepmoamyeckoil CHUCTEMBl XMMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH N3MEHEHUS CBOMCTB
XUMHUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB 10 TPyMNIaM U
nepuoiaM. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

Xumunyeckas CBA3b. BUIIbI XUMUYECKON CBA3U: KOBAJICHTHAs, HOHHAS, METAJUIMYECKasl.
MexaHu3Mbl 00pa30BaHMs KOBAJEHTHOW CBS3M: OOMEHHBIM U JIOHOPHO-AKIENTOPHBIN.
OHeprus U JimHaA CBs3d. [lonspHOCTH, HAINPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOM
cBaA3u. Kparnsle cBsa3u. BogopoaHas cBA3b. MexMONEKyIApHBIE B3AUMOAECHCTBHS.

BanleHTHOCTP M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOW CTPYKTYPbI
MOJIEKYJI ¢ UX T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpPEe COCAMHEHUI 3JIEeMEHTOB BTOPOTO
nepuosa).

[IpeacTaBnenre O KOMIUIEKCHBIX coelMHEHHAX. (CocTaB KOMIUIEKCHOIO HOHA!
KOMIUIEKCO00pa3oBartenb, JIMTaHAbl. 3HAu€HHWE KOMIUIEKCHBIX coenuHeHuil. Ilonstue o
KOOPJAUHALIMOHHOW XUMHUH.

BemecTBa MOJNEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. THIIBI KPUCTAJIUYECKHUX
peéToK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonstTne o pucnepcHelXx cucreMax. lMctunHble pactBopbl. IlpencraBinenue o
KOJUIOMJHBIX pacTtBopax. CrocoObl BBIpaK€HHsI KOHLIEHTPALlMM PacTBOPOB: MaccoBas JOJA
BEILIECTBA B PACTBOPE, MOJISIPHAsI KOHIEHTpaurs. HachllieHHbIE 1 HEHACBIEHHBIE PACTBOPBI,
pactBOopuMOCTh. Kpucramioruaparsl.

Krnaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BelIecTB. TpUBHANIbHBIE HA3BAHMS
OT/ZEJIbHBIX IIPEACTABUTENIEN HEOPTaHUUECKUX BEILECTB.

Krnaccudpukanusa XuMuyecKux peakiuii B HEOPraHMYEeCKOW W OpPraHM4eCKOW XHMUHU.
3aKOH COXpaHEHHUS MacChl BEILIECTB; 3aKOH COXPAHEHWs W IPEBPAILLCHHUS JSHEPTUU IIPU



XUMHUYECKUX peakuusax. TerioBble 3()(exTsl XUMUYECKUX peakiui. TepMoXuMHuecKue
ypaBHEHHS.

CKOpOCTh XMMHUYECKOM peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (HaKTOPOB.
['oMoreHHble U reTeporeHHsie peakuuu. Katanus u katanm3aTopsl.

OOpatumple W HeoOpaTHMbIE peaklud. XUMHU4YecKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DaKTOPHI, BIUSIONIME HA MOJ0KEHUE XUMHUUECKOTO PAaBHOBECHS:
TEMIIEPATYpPA, TaBJICHUE U KOHLIECHTPALIMK BEIIECTB, YYaCTBYIOIWNX B peakiuu. [Ipuanun Jle
[TaTenbe.

Onekrponutuyeckas amccouuanus. CuiibHble U cia0dble 31eKTposuThl. CTerneHb
nuccounanyu. Cpena BOAHBIX paCTBOPOB: KUCIOTHAS, HEUTpaibHas, eaouHas. BomopoaHbiii
noka3zarensb (pH) pactBopa. ['uaponus coneit. Peakiiuu noHHOTO OOMEHA.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE peakunu. CterneHb OKuciaeHus. OKUCINTENb U
BOCCTaHOBUTENb. [Iponecchl OKHCIEHUST U BOCCTAHOBJIICHMS. BakHEHIIME OKHUCIUTENH M
BOCCTAHOBUTEIHM. MeTo SJEeKTPOHHOTO OajaHca. JJIEKTPOJIU3 PACTBOPOB M PACIIaBOB
BEIILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YUYEHUs BEIIECTB M HUX MPEBpALICHUN: Pa3IOKEHUE
MEPOKCHIA BOAOPOJA B MPUCYTCTBUU KaTaau3aTOpPa, MOJEIN KPUCTAJUIMYECKUX PEHIETOK,
NpPOBEACHUE pPEaKlUuid HMOHHOTO OOMEHa, ONpEeNeJICHHUE Cpelbl PACTBOPOB C IMOMOIIbIO
WHIMKATOPOB, U3yUYCHHE BIUSHUS PA3IUIHBIX (DaKTOPOB Ha CKOPOCTh XUMHUUECKOU PEAKITUU
Y TIOJIOKEHUE XUMUYECKOTO PaBHOBECHSI.

Heopranuueckass xuMus.

[Tonoxxenne HemetaiwioB B llepumomuyeckoi cucteMe XUMHUYECKHX 3yeMeHTOB JI.U.
MenzeneeBa 1 OCOOEHHOCTH CTPOEHHS MX aToMOB. PU3MYECKHE CBOMCTBA HEMETAIIOB.
AmioTponusi HEeMeTauIoB (Ha MpUMeEpPe KUCIopoia, cephbl, pochopa u yriepoaa).

Bonopon. [Tonydyenue, pusndeckne u XMMUIECKAE CBOMCTBA: PEAKIIUU ¢ METaNIaMHA U
HEMETAJUIAMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. | Mapuibl. TOITUBHBIE IIEMEHTHI.

["anorensl. Haxoxaenne B mpupoe, cnocoObl MogydeHus], (PU3NUECKUE U XUMUYECKUE
CBOMCTBA. [ 'aJIoreHOBOAOPOAbI. BaxkHenme KucaiopoacoiepKame COeIMHEHNS TaJl0T€HOB.
JlaGopaTopHbIe ¥ TPOMBIIICHHBIE CITIOCOOBI MOTYUYeHHUs TajJoreHoB. [[puMeHeHne rajoreHoB
Y UX COCIMHEHUM.

Kucnopon, o3oH. JIabopaTopHbie U MPOMBIILIEHHbBIE CLIOCOOBI MOTYYEHUSI KUCIOPOa.
@u3nyeckne W XUMHUYECKHE CBOMCTBA M MPUMEHEHWE KHCIOpoJa M 030HA. Okcuabl U
MEPOKCH/IBL.

Cepa. Haxoxxnmenue B mpupoje, CIOCOOBI TOJyYEeHHS, (U3MUYECKUE U XUMHUYECKHE
cBorictBa. CepoBogopon, cynbbuabl. Oxcun cepwl (IV), oxkeun cepwl (VI). Ceprucras u
cepHasi KUCIOTHI U uX cosid. OCOOEHHOCTH CBOMCTB cepHOM KUCIOTHI. [Ipumenenue cepol u eé
COE€IMHEHUH.

A3zor. Haxoxnaenue B mpupoje, CHOCOObI MOJydyeHUs, (U3NUecKHue M XUMUYECKHUE
cBolicTBa. AMMUaK, HUTpUAbl. OKCHIbl a30Ta. A30THUCTast U a30THAsI KUCIOTHI U UX COJIM.
OcoOeHHOCTH CBOMCTB a30THOM KUCJIOTHI. [IpuMeHeHne a3oTa U ero coeIMHeHUN. A30THbIE
yaoOpeHus.



®ocdop. Haxoxnenue B mpupoje, crocoObl ModydeHusi, GU3NIECKUe U XUMHUYECKUE
cBoiictBa. Pochunpl u Pochun. Oxcuasl docopa, dochopHas Kuciota U €€ COJH.
[Ipumenenue pocdopa u ero coenuHeHut. GochopHbIe Y100PEHUS.

VYrnepoa, HaxoxneHue B mnpupoie. AmnoTponHbie Monudukauuu. duznueckue u
XMMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepogoM. Okcun yriepona(ll),
okcua yriaepona(IV), yroapHas kucinota U €€ coiu. AKTUBHPOBAHHBIA Yrojb, aicopOLusL.
@dynnepensl, rpadeH, yriepoaHble HAHOTPYOkH. IIpuMeHeHHMe NpPOCTHIX BELIECTB,
00pa30BaHHbBIX YIJIEPOJOM, U €r0 COCTMHEHHM.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl ModydyeHus, GU3n4eckue u XMMUYECKHe
cBoiictBa. Okcua kpemuus (IV), kpemHueBass Kuci0Ta, CUIMKaThl. [[puMeHeHne KpeMHus U
ero coeMHeHui. CTEKJ10, €ro MoJay4YeHue, BUIbl CTEKIIA.

[Tonoxxenne wmerauioB B Ilepuoamdeckold CHUCTEME XHMHUYECKHX DJIEMEHTOB.
OcCo0OEHHOCTH CTPOCHMS 3JIEKTPOHHBIX 000JI0YeK aToMOB MeTaiuioB. OOmue dusznyeckue
cBoiicTBa MeTasuioB. [IpuMeneHne MeTamioB B ObITY U TexHuKe. CIJIaBbl METAJIOB.

ONEKTPOXUMHUUECKUNA pAl HamnpsHkeHU MeTtamoB. OOmue crnocoObl MOy4eHus
METaJUIOB: TUAPOMETAJULYPIUs, NHPOMETAUTYprus, 3ieKTpoMmetanyprus. Ilonstue o
KOppo3un MeTaimioB. CriocoObl 3alIUThI OT KOPPO3UHU.

O6mas xapakrepucTrka MeTaiioB IA-rpynnsl [lepuonnueckoit cucTeMbl XUMUYECKUX
snieMeHToB. HaTpuil 1 kanuii: noigyuyeHue, puandeckue u XMMHUIeCcKUe CBOWCTBA, TPUMEHEHHE
IPOCTHIX BEIIECTB U UX COECTMHEHU.

OO6mas xapaktepuctuka MeTaiuioB [IA-rpymmsl [leprogudeckoit CHCTEMbI XUMUYECKHUX
AJIEMEHTOB. MarHuii M KaJlblMi: TMoJydeHue, (QU3nueckue M XUMHUYECKHE CBOMCTBA,
NPUMEHEHUE TMPOCTHIX BEHIECTB U MX coeauHeHuid. JKEcTkocTh BOABI M CHOCOOBI €&
YCTPaHEHHMUS.

AnoMUHUH: TIONTydeHue, (PU3nYecKue U XUMUUECKHe CBOWCTBA, MPUMEHEHHE MTPOCTOTO
BELIECTBA U €ro coeluHeHH. AMOTEpHbIE CBOWCTBA OKCHAA M THIPOKCUAA ATIOMUHUA,
TUIPOKCOKOMILIEKCHI AJIFOMUAHHS.

OOmas xapakrepucTuka MetamioB nodounbix noarpymnn (b-rpynm) Ilepuomnueckoit
CUCTEMBI XUMHUYECKHUX IJIEMEHTOB.

du3nyecKkre 1 XUMUYECKHUE CBOMCTBA XpOMa U €ro coeTuHeHUN. OKCUIBI U TP OKCUJIbI
xpoma (II), xpoma (IIT) u xpoma (VI). XpomaTsl 1 TUXpOMAThI, UX OKUCIUTEIHHBIE CBOMCTBA.
[Tonydenue u NpUMEHEHHUE XPOMa.

dusnyeckne M XMMHUYECKHE CBOMCTBA MApraHlla U €ro CoeauHeHui. Baxunenmne
coenuHenusa Mapranua (II), mapranna (IV), mapranua (VI) u mapranma (VII). [lepmanranar
KaJIHsl, €r0 OKUCIUTEIIbHBIE CBOMCTBA.

Pu3nvecKre 1 XMMUYECKUE CBOMCTBA KENE3a U €ro coeAMHEHN. OKCUIbL, THAPOKCUIBI
u conu xxenesa (II) u xenesa (III). [TonydyeHue u mpuMeHeHHE Kejie3a U ero CIUIaBoB.

dusnyeckne M XUMHUYECKHE CBOMCTBA Meau U €€ coenuHeHuid. llomyudenune wu
NPUMEHEHUE MEIU U €€ COETMHEHU M.

[Musk: monydeHue, (U3MUECKHME U XUMHUYECKHME CBOMCTBa. AMQOTEpHbIE CBOMCTBA
OKCHJIa W THUJIPOKCHAA LHMHKA, TMAPOKCOKOMIUIEKCHI IMHKA. [IpuMeHeHHMe LHMHKAa U €ro
COCIUHEHHUN.



DKCIEpUMEHTANbHBIE METOJbl M3YYEHHs] BEIIECTB W HUX MPEBPAIICHUI: H3yYEHUE
00pa3iioB HEMETAIOB, TOPEHHE cephl, Pocdopa, kene3a, MarHusi B KUCIOPOJE, N3yUeHUE
KOJUIEKIIMM «MeTaJibl M CIUIaBbl», B3aMMOJACHCTBHE IIEIOYHBIX M IIECIOYHO3EMEIbHBIX
METaJUIOB C BOJIOM (BO3MOKHO MCMOJb30BaHUE BUIEOMATEPHAIIOB), B3AUMOJICHCTBUE IIMHKA U
kKeJle3a C pacTBOpaMHU KHUCJIOT W IIEJIOYeil, KaYeCTBEHHBbIE pPEAaKIUH Ha HEOpPTraHHYECKue
aHUOHBI, KATHOH BOJAOPOAA U KATUOHBI METAJJIOB, B3aUMOACICTBUE THIPOKCHIOB ATFOMUHHUS
Y [IMHKA C PacCTBOPaMHM KHUCJOT U IIEJIOYEH, PEIICHUE SKCIIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«T"anorensn», «Cepa u e€ coenuHeHUs», «A30T U Gochop U UX COeNUHEHUs», «MeTamibl
[JIABHBIX TOATPYII», «MeTamibl MOOOYHBIX TOATPYIIID).

XUMHS U KU3Hb.

Ponb xumum B 00eciedeHuM yCTOMUMBOTO Pa3BUTHUSA YesioBeuecTBa. [[oHATHE 0 HAyYHBIX
METOJax I[IO3HaHUS M METOJOJOTHM HAy4YHOro HcCcienoBaHus. HaydHble DpUHUMIIBL
OpraHu3alli XUMHUYECKOTO MpOU3BOACTBA. [IpoMblllieHHBIE CHMOCOOBI  MOJYYEHUS
BOKHEHIIMX BENIECTB (HA MpPUMEpPE MPOU3BOJICTBA aMMHUAKa, CEPHOW KHCIIOTHI, METAHOJIA).
[IpombIlIUTeHHBIE CTIOCOOBI MOMYYEHUS METAUIOB M CIUIABOB. XHMMHMUYECKOE 3arps3HEHUE
OKpYXKaloIel Cpeabl W ero mocienctBus. Poias xumum B 00€CTICUCHUU SHEPTETUYECKOMN
0€30MacHOCTH.

Xumus U 340pOBbe uenoBeka. JlekapcTBeHHbIE cpenctBa. lIpaBuia nMcnolib30BaHUA
JIEKapCTBEHHBIX IpenapaToB. Poib XUMUU B pa3BUTUU MEAUIUHBI.

XUMUS TTUITY: OCHOBHBIE KOMITOHEHTHI, TUIIEBBIC J00aBKH. Posib XMMuK B oOecrieueHuU
MMUIIIEBOM 0E€30ITaCHOCTH.

Kocmernueckue u napdromepusie cpeactBa. beitoBast xumus. [IpaBuna 6e3omacHoOro
UCIOJIb30BaHUS MIPENapaToB OBITOBOM XMMUU B TOBCEAHEBHOM KU3HU.

X¥UMUS B CTPOUTEIBCTBE: BAKHEUIITE CTPOUTEIBHBIC MaTeprabl (IIEMEHT, OETOH).

X¥UMUS B CENBCKOM X03siiicTBe. OpraHndecKkue U MUHEpaIbHbIC YI0OPEHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTEpUalbl, KPaCKH, CTEKIIO, KepaMHuKa. MaTtepualibl
IU1S1 ANEKTPOHUKHU. HaHoTexHOI0THY.

Pacuérnble 3anaum.

Pacuérei: maccel BemecTBa win 00bEMa ra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B pEAKIMH BEIIeCTB, Macchl (00BEMA,
KOJIMYECTBA BEILECTBA) MPOJIYKTOB PEAKIIMH, €CIIM OJJHO U3 BEIIECTB UMEET MPUMECH, MACChI
(0OBEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTA PEAKIUHU, €CIM OAHO M3 BEIIECTB JAHO B BUIE
pacTtBopa C ONpeAcIEHHON MacCOBOM JO0JIEM PaCTBOPEHHOTO BELIECTBA, MACCOBOW JOJU U
MOJISIPHOM KOHIIEHTpAllMM BEUIECTBA B PACTBOPE, JIOJIM BBIXOJA MPOAYKTa PEAKIUHU OT
TEOPETUYECKH BO3MOMXKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanuzanyst MeXIpeaAMETHBIX CBSI3€ MPU U3yUYeHUH OOIIeH U HEOPraHUYeCKOU XUMUU
B 11 kjacce ocylecTBiseTCsl Yepe3 HCIOJIb30BaHHE KaK OOLIMX €CTeCTBEHHO-HAYUYHBIX
MOHATHUM, TaK ¥ OHSITUHN, IPUHATHIX B OTAEIBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJICHUE, HAY4YHbIN (DaKT, rumoTe3a, Teopus,
3aKOH, aHaju3, CHHTE3, KiacCHU(UKalMs, NEePUOJUYHOCTh, HAONIIOJCHHE, HW3MEpPEHUeE,
AKCIEPUMEHT, MOJIEb, MOJICIIUPOBAHUE.



®dwusuka: mMaTepusi, MUKPOMHP, MaKpOMHUpP, aTOM, DJIEKTPOH, MPOTOH, HEHUTPOH, WOH,
U30TOIIbI, PAIHOAKTUBHOCTD, MOJIEKYJIa, JHEPTeTUUECKUN YPOBEHb, BEIIECTBO, TEJO, 00BEM,
arperaTHOE COCTOSHUE BCIIECTBA, WACATBHBIN ra3, (U3NYECKUE BEJIMYUHBI, CIUHHIIbI
U3MEPEHUs, CKOPOCTh, SHEPTHsI, Macca.

buonorus: knerTka, opraHu3M, 3KOCHUCTeMa, Ouwocdepa, meTraboIM3M, MakKpo- U
MUKPO3JIEMEHTBI, OCIIKH, KHPBI, YIJICBOABI, HyKJICHHOBBIE KUCIIOTHI, ()ePMEHTHI, TOPMOHHI,
KPYTOBOPOT BELIECTB U TIOTOK SHEPTHH B IKOCHCTEMAX.

["eorpadusi: MUHEpABI, TOPHBIE MTOPO/IbI, TIOJIE3HBIC UCKOMIAEMBIE, TOTUIMBO, PECYPCHI.

TexHoNOTHMsI:  XUMHYECKash  MPOMBIIIICHHOCTh,  METAJUTyprusi,  CTPOUTEIIBHBIC
MaTepHajbl,  CEIbCKOXO3SMCTBEHHOE  TPOM3BOACTBO, MHINEBAas  IPOMBINIJICHHOCTD,
(dapmareBTHYECKasT TPOMBIINIICHHOCTh, IPOU3BOJICTBO KOCMETHYECKHX IIperaparos,
NPOU3BOJICTBO  KOHCTPYKIIMOHHBIX ~ MaTepUAJIOB,  AJIGKTPOHHAS  MPOMBIIIICHHOCTb,
HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATbI OCBOEHUA ITPOI'PAMMLBI 10 XMMHWU HA
YTJIYBJIIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OBPA30OBAHNA

JIMHHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBUU C CUCTEMHO-ACSATEIBHOCTHBIM MOJIXOJAOM B CTPYKTYpPE JIMYHOCTHBIX
pE3yIbTaTOB OCBOCHHS TpeAMeTa «XHMHUS» Ha YPOBHE CpPEIHEro oOIero oOpa3oBaHUs
BBIZICICHBI  CIEAYIOIIME COCTABJISAIONIME: OCO3HAHWE OOYYalONIMMUCS  POCCHUUCKOMN
TPAKJIAHCKOW HJIEHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHUIO, CaMOCTOSITEIbBHOCTH U
CaMOOTIPEICNICHUIO; HaJu4Yhe MOTHBAalMM K OOYYEHHIO; TOTOBHOCTbH M CIHOCOOHOCTh
00ydJaronmxcsi PyKOBOJICTBOBATHCSl TPHUHSATHIMHU B OOIECTBE TMpAaBHWJIAMH W HOPMaMHu
MOBE/ICHUS; HAJIMYKE TPABOCO3HAHUS, SKOJIOTUYECKOU KYJIBTYPHhI; CIIOCOOHOCTh CTABUTH LIETTU
U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE PE3yAbTAThl OCBOEHUS MPEAMETA « XUMUSD) OTPAKAIOT CHOPMHUPOBAHHOCTh
OMbITa T[IO3HABATEIbHOW M MPAKTUYECKOM JEeATEIbHOCTH OOydYarommxcsi B MpoIecce
peannzanuu o0pa3oBaTeNbHOMN A TEIbHOCTH.

JIMYHOCTHBIE PE3yIbTAThl OCBOCHUS MPEAMETA « XUMUSD OTPAKaIOT CHOPMHUPOBAHHOCTh
OMbITa T[IO3HABATEIbHOW M MPAKTUYECKOM JEeATEIbHOCTH OOydYarommMxcsi B MpoIecce
peanuzanuu 00pa3oBaTeNbHOMN ACSITEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOro BOCIIMTAHMS:

0CO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH, YBAOKCHHUSI
K 3aKOHY U MPABOIOPSIKY;

NPEACTABICHUS] O COLMAJIBHBIX HOPMaxX M MpaBWIAX MEXKIMYHOCTHBIX OTHOIICHHWHA B
KOJUIEKTHUBE;

TOTOBHOCTA K COBMECTHOW TBOPYECKOW MESITEIBHOCTH TPHU CO3JAHUU YUEOHBIX
MPOEKTOB, PEIICHUM Y4YE€OHbIX M TIO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAaTh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY WU apryMEHTbI
JIPYTUX MPY aHATU3€ Pa3IndYHbIX BUIOB YUEOHOU JEATEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCTIUTAHMS:

EHHOCTHOTO OTHOIIIEHUSI K UCTOPUYECKOMY M HAYyYHOMY HACIEIUI0 OTECYECTBEHHOU
XUMUU;

YBa)XEHUSI K MPOLIECCY TBOPYECTBA B 00JACTU TEOPUHU U MPAKTHUUECKOTO MPUIIOKEHUS
XUMHUH, OCO3HAHUS TOr0, YTO JAHHbIE HAYKH €CTh PE3yJIbTAaT JJIUTEIbHBIX HAOJIOICHUM,
KPOIOTIUBBIX IKCIIEPUMEHTAIBHBIX IOUCKOB, TOCTOSIHHOTO TPyAa YUYEHBIX U MTPAKTUKOB;

WHTEpeca M TO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U MOCIEAYIONIEM aHaIu3e
MH(OpMAIUK O MEPEOBBIX JOCTUKEHUAX COBPEMEHHONU OTEYECTBEHHOM XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIGHHMBATh CHUTYyalldd, CBSI3aHHBICE C XUMUYECKUMH SIBICHUSAMH, U
MPUHUMAaTh OCO3HAHHBIE PEUIEHUS, OPUCHTUPYACh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;



TOTOBHOCTH OIIGHMBATh CBOE IMOBEJCHUE M TIOCTYNKH CBOMX TOBApHUINEH C TO3UIUH
HPABCTBEHHBIX M MPABOBBIX HOPM M C YIETOM OCO3HAHUS MTOCIIEACTBUI TTOCTYITIKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUs 1LIEHHOCTEH 3J0pOBOro M 0Oe3omacHOro olpasa >KW3HH, HEOOXOJIMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DPU3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOJI0/IeHUs TIPaBHJI 0€30IMIaCHOTO OOpAIllEHUsI C BEIIECTBAMHU B OBITY, TTOBCEIHEBHOMN
YKU3HU, B TPYJAOBOM JESATEIBHOCTH;

NOHUMAaHUS UEHHOCTH MpPaBUJ HMHAMBUAYaJbHOTO M KOJUIEKTUBHOIO O€30MacHOTro
MOBEJICHUS B CUTYaIUAX, YITPOKAIOUIUX 3[I0POBBIO U )KU3HHU JIOJEH;

OCO3HAHUS TOCJEICTBUM M HETPUSITHS BPEAHBIX MPHUBBIUCK (YIOTPEOIEHUS aTKOTOJs,
HAapKOTUKOB, KypEeHUS);

5) TpyA0BOI0 BOCIMTAHMS

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-HCCIEI0BATENbCKON JESTeIbHOCTH,
OOIIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B pEIICHUU MPAKTHYECKUX 3a/ad COLUaTIbHOMN
HaIPaBJICHHOCTH (B paMKaX CBOEr0 KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOQPECCUil pa3IuyHOro poja, B TOM YKCIIE Ha
OCHOBE NMPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXXEHUS K TPYILy, JIOSIM TPyAa U pe3yabTaTaM TPYAOBOU JIeATEIHLHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHIMUBHIYAJIbHOW TPAaCKTOPUU OOpa30BaHUS,
Oynymed mpodeccu © peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4&TOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEH K XMMHUHU, UHTEPECOB U MOTPEOHOCTEN OOIIIECTRA;

6) 3K0JI0rN4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKH  LIEJIECOOOpa3HOTr0  OTHOIIEHHMA K  MPUPOAE KaK  HCTOYHHUKY
CYIIIECTBOBAHMS KU3HU Ha 3eMUIE;

NOHUMAaHUs  JIOOAJIbHOTO  XapakTepa  OAKOJIOTUYECKMX  MpoOJjieM,  BIMSHUS
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLMANBHOM Cpeabl;

OCO3HAHUS HEOOXOAMMOCTH WCIOJb30BAHUS JIOCTIDKCHUM XUMUU ISl PEIICHHUS
BOITPOCOB PAITMOHAIILHOTO MIPUPOIOTIOIB30BAHNUS;

AKTUBHOTO HETIPUSATHS JACHCTBUMN, MPUHOCSIIUX BpPEJ OKPYKAIOIIEH MPUPOTHON cpee,
yMEHUs MPOTHO3UPOBATh HeOJIaronpusTHHIE AKOJIOTUYECKUE MOCJIE/ICTBUSA
NpeANPUHUMAEMBIX AEUCTBUI U NPEIOTBPAILLATh UX;

HAJIUYUST PA3BUTOTO SKOJOTUYECKOTO MBIIIJICHUS, SKOJOTUYECKONW KYJIbTYPBI, OTMbBITA
NEATETLHOCTH OKOJOTHYECKON HAINpaBICHHOCTH, YMEHHS PYKOBOJICTBOBAThCS HMH B
MO3HABATEJIbHOM, KOMMYHHUKAaTUBHOM M COLIMAIIBHOW MPAKTHKE, CIIOCOOHOCTH U yMEHUS
aKTUBHO MPOTUBOCTOSITH UJCOJIOTHH XeMOpOoOUH;

7) IEeHHOCTH HAYYHOT O MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKU H
0OIIIECTBEHHON MPAKTUKH;

NOHUMAaHUs CNEeUM(PUKH XMMUM KaK HAayKH, OCO3HAHHUS €€ poju B (POPMUPOBAHUU
pallMOHANIBHOTO HAYYHOTO MBILIUICHUS, CO3/IaHUM LIEJIOCTHOTO MpEACTaBIeHUs 00



OKpYXKalollleM MHUpE KaK O €IWHCTBE MNPUPOAbl U YEJIOBEKa, B MO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH M pelIeHNH POo0JIeM COXPaHEHUSI IPUPOTHOTO PAaBHOBECHS;

yOKIEHHOCTH B 0COOOW 3HAYMMOCTU XUMHH JJi1 COBPEMEHHOM LMBWIM3AIUU: B €&
T'YMaHUCTUYECKON HANpaBICHHOCTU U BaXKHOW POJIM B CO3JJaHUU HOBOM 0a3bl MaTepuanbHOU
KYJbTYpbl, B PEIICHUU TI00aTbHBIX MPOOJEM YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA —
CBIPbEBOM, JHEPTETUYECKOM, TMHUIIEBON M HKOJOTUYECKON O€30MacHOCTH, B Pa3BUTHH
MEJUIMHBI, 00€CIeYEHUN YCIOBUN YCIEIIHOTO TpyAa U 3KOJIOTHYeCKU KOMMOPTHON KU3HU
KaXXJIOTO 4JIeHa 00I1eCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TNOHHMMAHHA CYIIHOCTH METOAOB ITO3HAHUA,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIB30BATh MOJydaeMble 3HAHUS
JUISL aHaln3a U OOBSCHEHWs SIBICHUN OKPYXKAIOMIEr0 MHUpa U MPOUCXOIANUX B HEM
U3MEHEHUHN, YMEHHUs JeliaTb 00OCHOBAaHHBIE 3aKIIOYEHUSI HAa OCHOBE HAay4yHBIX (PAKTOB U
MMEIOLIMXCS JAaHHBIX C LENbIO MMOJTYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUSA [JISl PEIICHHS
po0JIeM B peasIbHBIX KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATENbCKOM NeSTEIbHOCTH;

TOTOBHOCTU M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO MU CaMOOOpPa30BaHMIO, K
aKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMM [0 XHMHM B COOTBETCTBHM C >KM3HCHHBIMU
NOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyJa B paslIuyHbiX cdepax MNpoQecCHoHATBHON
NEATEIBHOCTH.

METAINPEJMETHBIE PE3YJ/IbTATDBI

MertanpeameTHble pe3yJbTaTbl OCBOCHUS MPOTPaMMBI [0 XMMHUHU Ha YPOBHE CPEIHETO
o01mrero 00pa3oBaHus BKIIOYAOT:

3HAYMMble 11 (POPMUPOBAHUS MUPOBO33PEHUS OOYHAIOIIUXCA MEKIUCUUIUIMHAPHBIC
(MexnpeaMeTHbIe) OOIIeHAayYHbIEe MOHITUS, OTPAKAIOUINE IIEIOCTHOCTh HAYYHON KapTHHBI
MUpa U CHEHU(PUKY METOAOB MO3HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX HAayKax (MaTepws,
BEIIECTBO, HEPIus, SIBICHUE, MPOLECC, CUCTEMA, HAy4HbIN (DaKT, MPUHILMNI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIEJOBaHNE, HAOIIOCHHE, U3MEPEHUE, SIKCIICPUMEHT U
Apyrue);

yHUBEpCallbHble  y4yeOHble  JeiicTBUs  (HO3HaBaTeNbHbIE, KOMMYHHUKAaTHBHBIE,
peryiaTuBHbIe), obecrneunBaronme (opmMupoBaHue (YHKIHMOHAJIBHOW TI'PaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMH 00YYaroIuXCs;

CoCcOOHOCTh  OOY4YaIOIIUXCS  HCIIOJIB30BaTh  OCBOCHHBIE  MEXKIUCIHILIMHAPHBIC,
MHUPOBO33pPEHYECKHE 3HAHUS W YHUBEpCAIbHbIC yueOHbIC ACWCTBUS B IO3HABATEIbHON U
COLIMAJIbHOM ITPAKTHKE.

MertanpeamMeTHble pe3yNbTaThl OTPa)XalOT OBJAJCHUE YHHUBEPCAIbHBIMU YUYEOHBIMU
N03HABaTEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
1) 6a3oBble JJOrHYecKHe TeMCTBUS:



CaMOCTOSITEJIbHO (POPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEACTATh LIENHN JESITEIbHOCTH, 3aJaBasi NMapaMeTpbl U KPUTEPUU UX ITOCTHKEHHS,
COOTHOCHUTD PE3YJIbTAThl I€ITEIBHOCTH C MTOCTABICHHBIMU LETISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS: BbIICTATh
XapakTepHble MPU3HAKU TMOHATHUI W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIUE TOHATHUS JIJIs1 OOBSICHEHUSI OTJIETbHBIX (DAaKTOB U SIBJIICHUI;

BBHIOHMpaTh OCHOBAHUS M KPUTEPUM IS KiIacCU(DUKAMKM BEIIECTB U XUMHUYECKHUX
peaxkiuu;

YCTaHABJIMBATh MPUYMHHO-CIECTBEHHBIE CBSI3U MEXKYy N3y4acMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKJEHHS (MHIYKTUBHbIC, IEAYKTHUBHBIC, IO aHAJIOTHH),
BBISIBIIATH ~ 3aKOHOMEPHOCTH W NIPOTUBOPEUMs] B  pPACCMATPUBAEMbIX  SIBIICHUSX,
dbopMyIHpOBaTh BBIBOJIBI M 3aKJIFOYEHUS,

MPUMEHSITH B MPOLIECCE MO3HAHUS UCIIOIb3YEMbI€ B XUMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJeNH, MPeoOpa3oBhHIBATh MOJEIbHBIE MPEACTABICHUS — XUMUYECKUW 3HAK (CHUMBOJI)
JJIEMEHTa, XUMHUYecKask popMyIia, ypaBHEHHE XUMUUYECKON PEaKITUH — TP PEIICHUH YUEeOHBIX
MMO3HABATEIBHBIX U MTPAKTUYECKUX 33/1a4, IPUMEHSTh Ha3BAaHHBIE MOJICTIbHBIC MTPEACTaBICHUS
JUUIS BBISIBIICHUSI XaPAKTEPHBIX MIPHU3HAKOB U3YYaE€MbIX BEUIECTB U XUMUUYECKUX PEAKIIMH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIaJIETh OCHOBAMU METOJI0B HAYYHOT'O MO3HAHMS BEIIECTB U XUMUYECKUX PEaKIUi;

dbopmMynMpoBaTh LIEM M 3aJlaud MCCICIOBaHMS, MCMOJb30BaTh IOCTABJICHHBIE U
CaMOCTOSITEJIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KayeCTBE HHCTPYMEHTA IIO3HAHUS U
OCHOBBI I (POPMUPOBAHMS THUIIOTE3bl MO TMPOBEPKE MNPABUILHOCTH BBICKAa3bIBAEMBIX
CYXIECHUN;

BJIaJICTh HABBIKAMU CAMOCTOSATEJBHOTO IUJIAHUPOBAHMS U TMPOBEACHUS YUYEHUUYECKHX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHMS HaOMoJaTh 3a  XOJOM  Ipollecca,
CaMOCTOSITEJIbHO TIPOTHO3UPOBATh €ro pe3ysbTaT, (OpMYyJIUpPOBAaTh OOOOIIECHUS U BBIBOJIBI
OTHOCUTEILHO JOCTOBEPHOCTH pE3YyJbTATOB HCCIEIOBAHUSA, COCTaBIATh OOOCHOBAaHHBIN
OTU&T 0 IpojeNaHHON padoTe;

npUOOpETaTh OMBIT YUYEHUUYECKOW MCCIEAOBATEIbCKOM M MPOEKTHOW NeATEIbHOCTH,
MPOSIBIIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOMCKY METOJ0B PEIICHUS
MPAKTUYECKUX 3a71a4, TPUMEHEHUIO PA3JIMYHBIX METOJ0B MMO3HAHMUS.

3) padora ¢ ungopmauueii:

OPUEHTHUPOBATLCA B PA3JNIUUYHBIX HMCTOYHUKAX HWH(OpMauu (HAy4YHO-TIOMyJIsipHAs
JuTepaTypa XHMHUYECKOTO COJIep)KaHMsI, CIpaBOYHbIE MocoOus, pecypchl HHTepHeTa),
aHaJM3UPOBaTh WH(OpMAIMIO pa3IMYHBIX BHJIOB M (OPM MPEJACTABICHHS, KPUTUUYECKHU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSTh PA3IUYHBIE METOJBI MPU TOUCKE W OTOOpE
nH(pOopMaIuu, He0OX0IUMOM TSI BBITOJTHEHUS YUeOHBIX 3a/1a4 ONPEASIEHHOTO TUTIA;

NPUOOPETaTh OMBIT UCIOJIB30BAHUS WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUI
Y PA3JIMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMpATh ONTHUMABbHYI0 (OpMy MpeACTaBieHUs HHPOPMAIH
(cxeMbl, rpauKH, JUarpaMmbl, TaOIULIbI, PUCYHKHU U IPYTHE);

UCIOJIb30BaTh HAy4YHBIH SI3bIK B KauyecTBE CpEACTBAa MpH pPaboTe € XUMHYECKOU
uHpopMalrel: MPUMEHSITh MEXIpeaMeTHble ((u3ndeckrue M MaTeMaTU4yecKHe) 3HAKU U
CUMBOJIBI, (hOpMYJIbl, a00OpEeBHATY PbI, HOMEHKIIATYPY;

HCITIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATITIAAHOCTH.

KoMMyHHMKaTHBHbIE YHMBeEpPCAJIbHbIE YUeOHbIe 1eiCTBUSA:

3a71aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMOM TEMBI B X0JI€ IUajiora u/uiu
JIMCKYCCHH, BBICKA3bIBATh UJIeH, (OPMYJIUPOBATH CBOU MIPEAJIOKEHUSI OTHOCUTEIIBHO
BBITIOJTHEHUS TIPEITIOKEHHOM 3a/1auu;

BBICTYIIATh C IIPE3EHTALMEN PE3YyJIbTATOB IIO3HABATEIBLHON IEATEIIBHOCTH, TIOJYYEHHBIX
CaMOCTOATEIIBHO WJIM COBMECTHO CO CBEPCTHMKAMH IIPH BBINOJHEHUHM XUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON padOThl MO HCCIIENOBAaHUIO CBOWCTB M3y4aE€MbIX BEIIECTB,
peanuzalyy y4eOHOro MpoekTa, U (popMyIHpoBaTh BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHBIX
UCCJIEIOBaHUM IMyTEM COTJIACOBAHMS MO3UIIUHI B X0€ 00CY X IeHUS U OOMEHAa MHEHHUSMH.

PeryasiTuBHbIC YHUBeEpCAJIbHbIE y4eOHbIE 1eCTBHUA:

CaMOCTOSITEJIBHO TIAHUPOBATh U OCYIIECTBIISITH CBOIO TTO3HABATEIBHYIO JCSITEIILHOCTD,
ompenensis e€ el U 3aa4i, KOHTPOJIUPOBAThH U M0 MEPEe HEOOXOAMMOCTH KOPPEKTUPOBATh
npenaraeMblii arOpuTM JEHCTBUI MPH BBHITIOJHEHUHN YI€OHBIX M UCCIICIOBATEILCKUX 3a/1aY,
BBIOMpaTh Haubosee 3PHEeKTUBHBIN CITOCOO MX PEIICHUS C YUETOM MOJTYUEHUS] HOBBIX 3HAHUHN
0 BEIIECTBaX U XMMUYECKUX PEaAKITUIX;

OCYIIECTBIIATH CAMOKOHTPOJIb JICATSIILHOCTH HA OCHOBE CaMOAHaJIM3a U CAMOOIICHKH.

NPEAMETHBIE PE3YJIbTATHI

[TpenMeTHBIC pe3yIbTaThl OCBOSHUS IPOTPAMMBI ITO XMMHUH Ha YIITyOJIEHHOM YPOBHE Ha
YpOBHE cpeaHeTo o0Iero 00pa3oBaHus BKIOYAOT cielupuYecKue I yaeOHOro mpeaMera
«XUMUs» HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JIEHCTBUI 10 OCBOCHUIO, HHTEPIIPETAI[H U
npeoOpa3oBaHUI0 3HAHUWKA, BUJABI JEATCIBHOCTH [0 TOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHCHHIO 3HAaHUI B PA3JIMYHBIX YYCOHBIX CUTYAIUAX, & TAKKE B PEaJbHBIX KU3HEHHBIX
CUTyaIlusAX, CBS3aHHBIX C XHMHEH. B mporpamMMe 1O XHMHH TPEIMETHBIC PE3yJIbTAThI
IPEICTaBJICHBI 110 TOJIaM H3yYCHUSI.

10 KVTIACC

[IpenMeTHBbIE pe3yJIbTaThl OCBOEHUS Kypca « OpraHndecKkas XuMHUsD) OTPaXkKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O MECTe W 3HAYCHWW OPTraHWYeCKOW XHMHUH B
CUCTEME €CTECTBEHHBIX HAYK U €€ POJIU B 00€CTICUCHUH YCTOMIMBOTO PAa3BUTHS YEJIOBEYECTBA
B pelLlIEHUH MPOOJIEM SKOJIOTUYECKOM, SHEPTeTUYECKOM U MUILIEBOM 0€3011aCHOCTH, B pA3BUTUU



MEUITMHBI, CO3JJaHUU HOBBIX MaTEpHasoB, HOBBIX HCTOYHUKOB SHEPTHHU, B 00ECIICUCHUU
pPaIMOHAILHOTO MPUPOJOTONB30BaHusI, B (OPMHUPOBAHMH MHPOBO33PECHHS U  OOIIei
KYJIbTYpbI YEIOBEKA, & TAKKE IKOJOTHYECKA 00OCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBbIO
Y IPUPOJHOU CpELIE;

BJIAJICHUE CUCTEMOM XMMHMUYECKHX 3HAHHI, KOTOpas BKIIOYAET: OCHOBOIOJIAraroUIUe
MOHATUSL — XUMUYECKUN BJIEMEHT, aToM, SIIPO W BJEKTPOHHAs 000JIouKa aToma, s-, p-, d-
aTOMHbBIE OPOUTANIU, OCHOBHOE U BO30YKIEHHOE COCTOSIHUS aToMa, THOPUAN3alisd aTOMHBIX
opOuTaneil, HOH, MOJIEKyJa, BAJIEGHTHOCTh, 3JEKTPOOTPULATENBHOCTh, CTEIIEHb OKUCICHUS,
XUMUYECKasg CBsS3b, MOJb, MOJSIpHAash Macca, MOJIAPHBIM OOBEM, YTIJIEpOAHBIA CKEJNeT,
dbyHKIIMOHATBHAS TPYITA, PaAuKal, CTPYKTYpHBIE GopMyIbl (pa3BEPHYTHIC, COKPAIIEHHBIE,
CKEJICTHBIE), U30MEpHUsl CTPYKTypHasi U MPOCTPAHCTBEHHAs! (r€OMETpPUYECKasi, ONTUYECKas),
MU30MEPBL, TOMOJIOTHYECKHAN P, TOMOJIOTH, YTJIEBOAOPObI, KUCIOPOI- U a30TCOAEpKALIUE
OpraHUYECKUE COEAUHEHNSI, MOHOMED, OJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COEIMHEHHS; TEOPHUH, 3aKOHBI (repuoanyeckuil 3akoH Jl. . MenneneeBa, Teopusi CTpOCHUS
opranuveckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHMsI MacChl BELIECTB, 3aKOH
COXpPaHEHUS M TMPEBPAIICHUS SHEPrud MPU XHUMHUYECKUX PEAKLUIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XUMHUHM, MUPOBO33PEHYECKUE 3HAHUS, JIEKAIME B OCHOBE TTOHUMAaHHUS
IMPUYUHHOCTA M CHCTEMHOCTM XHMHWYECKUX SIBJICHUM; MPEACTABICHUS O MEXaHM3Max
XUMHUUYECKUX peaklUuil, TEPMOJMHAMUYECKMX W KHUHETUYECKUX 3aKOHOMEPHOCTIX HX
MPOTEKAHUS, O B3AUMHOM BJIUSIHUM aTOMOB U T'PYIN aTOMOB B MOJIEKyJax (MHIYKTUBHBIA U
Me3oMepHbIi AhexThl, opueHTanTsl [ u 11 pona); pakronornueckue cBeeHUsI O CBOMCTBAX,
COCTaBe, MOJYYEHUU U O€30MaCHOM HCIIOJIb30BAaHUU BAKHEUIINX OPraHMYECKUX BEIECTB B
OBITY U IPAKTUYECKOMN NIEATETbHOCTH YEJIOBEKa, OOIMX HAYYHBIX MPUHIMIAX XUMHUYECKOTO
IPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METAHOJIA, IEPepadOTKN HEPTH);

chOPMUPOBAHHOCTh  YMEHUMW: BBISBJIATH  XapaKTepPHbIC MPU3HAKKA  TOHSITHUH,
YCTaHAaBIIMBATh MX B3aWMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHSA MPHU ONHUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COEANHEHU;

c(hOpMUPOBAHHOCTh YMEHUM:

UCIOJb30BaTh XUMHUYECKYI0 CHMBOJIUKY [IJIS COCTaBJICHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (hOPMYJT OPTaHUYECKUX BEIIECTB;

COCTaBJIAITh yYPABHEHHUS XUMHUYECKUX PpEAKIUM U PpacKpblBaTb HX CYHIHOCTB:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH TOCPEACTBOM COCTABJICHUS JJIEKTPOHHOIO
OajlaHca 3THX pEakIui, peakIuii HOHHOTO OOMEHa MyTEM COCTAaBJICHHUS HMX TMOJHBIX U
COKpaIEHHBIX HOHHBIX YPABHEHHI;

W3rOTaBIMBAaTh MOJIENIM MOJIEKYJI OPraHMYECKUX BEUIECTB JUIS WIUIFOCTPAUUU HX
XUMHYECKOTO Y ITPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpMUPOBAHHOCTh ~ yYMEHHWH:  YCTAHABIMBaTh  IPUHAUIEKHOCTh  U3YYEHHBIX
OpPraHMYECKHUX BEUIECTB IO HUX COCTaBYy M CTPOCHUIO K OMPENEIEHHOMY Kiaccy/rpymie
COCIMHEHMI, JaBaTh WM Ha3BaHus 10 cucremarndeckod HomeHknatype (IUPAC) u
MIPUBOJIUTH TPUBUAJIbHBIE HA3BAHHUS JIJISI OTJIEJbHBIX MPEICTABUTEIEH OPraHUYECKUX BEIIECTB
(3TWiIeH, aleTWwIeH, TOJYOJ, TJULEPUH, OTUICHIVIMKOIb, (eHoyn, (opManbaerus,
aleTanbIeru, alleTOH, MypaBbUHAsI KUCIIOTA, YKCYCHAas KHCJIOTa, CTEapUHOBAsI, OJIEMHOBAS,



NaJIbMUTUHOBAs KHCIOTHI, TJUIMH, aJlaHuH, MaybTo3a, (PYKTO3a, AaHWUJIMH, IWBHHUI,
U30IIPEH, XJIOPOMNPEH, CTUPOII U IPYTHE);

c(OpMUPOBAHHOCTh YMEHHSI ONPEACNSATh BUJl XMMHUYECKOW CBSA3M B OPraHUYECKUX
COeIMHEHMX (KOBaJIEHTHAsl U MOHHAS CBSI3b, G- U M-CBS3b, BOJOPOAHAS CBSA3b);

c(hOpPMHUPOBAHHOCTh YMEHHUS NMPUMEHATH MOJOXKEHUSI TEOPUH CTPOCHHSI OPraHUYECKUX
BemecTB A. M. bytneposa 1151 00bsCHEHHS 3aBUCUIMOCTH CBOWCTB BEIIECTB OT X COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepu3oBaTh COCTaB, CTPOCHHUE, (PUIUUECKHE U
XUMHUYECKHE CBOMCTBA THUIIMYHBIX MPEICTABUTENEH PA3IUYHBIX KIJIACCOB OPraHUYECKHX
BEIIECTB: QJKAaHOB, LMKIJIOAJIKAHOB, aJKEHOB, AJIKAJMECHOB, AJKHHOB, apOMaTUYECKHX
YTJIEBOJIOPOAOB, CIUPTOB, aJbAECTUA0B, KETOHOB, KAPOOHOBBIX KUCJIOT, IPOCTHIX U CIOKHBIX
3¢ UpPOB, KUPOB, HUTPOCOEAUHEHUI U aMUHOB, AMUHOKHCIIOT, OEJIKOB, YIIIEBOJOB (MOHO-, JIH-
U TIOJIMCAaXapuJ0B), WLUIIOCTPUPOBATH T'€HETHUYECKYIO CBSI3b MEXKIYy HUMU YypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIMI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMyT;

chOpPMHUPOBAHHOCTh YMEHHUSI TOJTBEPKJIAaTh Ha KOHKPETHBIX NpUMEpax XapakTep
3aBHCHUMOCTH PEAKIIMOHHOM CITOCOOHOCTH OPTaHUYECKHX COSTUHEHHMI OT KPaTHOCTH U THIIA
KOBAQJIGHTHOM CBSI3U (G- M T-CBSI3M), B3aMMHOIO BIIMSHUSL aTOMOB M TPyl aTOMOB B
MOJIEKYJIaX;

chOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh HCTOUYHUKU YIIIEBOJAOPOIHOIO CHIPHS
(HedTh, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI ero nepepaboTKU U MPaKTUUYECKOe MPUMEHEHHE
POJYKTOB MEpepabOTKU;

c(OpMUPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHMI O €CTECTBEHHO-HAYyYHBIX METOJax
MO3HAHUS — HaONIOACHUU, H3MEPEHUHU, MOJCIIMPOBAHUU, JKCIEPUMEHTE (pealbHOM U
MBICJIEHHOM ) U YMEHHSI IPUMEHSTh 3TH 3HAHUS;

chOpPMHUPOBAHHOCT YMEHHUSI TPUMEHSITh OCHOBHBIE OMNEPALMU  MBICIUTEILHOM
NEATETbHOCTH — aHaJIU3 M CHHTE3, CPaBHEHHE, 0000IIEHUE, CUCTEeMATU3alUI0, BbISIBIICHUE
MIPUYMHHO-CJIEACTBEHHBIX CBA3EH — JIJI1 U3YUEHHUSI CBOMCTB BEIIECTB U XUMUYECKHX PEAKIIMI;

c(hOpPMHUPOBAHHOCTh YMEHHIA: BBISIBIISITh B3AUMOCBS3b XUMUYECKUX 3HAHUH C MOHATHSIMHU
U TPEJCTaBICHUAMH APYIMX €CTECTBEHHO-HAYYHBIX MPEAMETOB g 0oJjiee OCO3HAHHOTO
NOHUMAaHUS CYyIIHOCTH MaTepUaIbHOTO €IMHCTBA MUAPA, UCIIOIb30BATh CUCTEMHBIE 3HAHUS 110
OpraHUYecKO XUMHUM JUIsI OOBSICHEHHS M TPOTHO3MPOBAHUSA SBJICHHMA, HMEIOIINUX
€CTECTBEHHO-HAYYHYIO IIPUPOLY;

chOpPMHUPOBAHHOCTh YMEHHUM: MPOBOAUTH PACUYETHl MO XUMHUYECKHM (opMyiaM H
YPaBHEHHUSIM XUMHUYECKUX PEaKLUil ¢ UCMOIb30BaHNEM (PU3MUECKUX BETUYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX BEHIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Pacy€Thl MO HAXOXKIACHUIO XMMUYECKOU (DOpMyIIbI BelllecTBa IO U3BECTHBIM MacCOBBIM J0JISIM
XUMHUYECKUX IJIEMEHTOB, TPOYKTaM CrOpaHusl, INIOTHOCTHU T'a3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI1: MPOTHO3UPOBATH, AHATTU3UPOBATH U OLIEHUBATH C TTO3UIIHI
HKOJIOTMYECKON O€30MacHOCTH MOCIHEACTBHSI OBITOBOM M MPOU3BOJICTBEHHON AESITENbHOCTU
YeJioBeKa, CBSI3aHHOM € mMepepadOTKOM BEUIECTB, UCMOJIb30BATh MOJYUYEHHBbIC 3HAHUS IS
MPUHATHUS TPAMOTHBIX PEIICHUM MPOOJIeM B CUTYalUsX, CBA3AHHBIX C XUMHUEH;



c(OpPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSITENILHO IJIAHUPOBATH U IPOBOUTH XUMUYECKHI
HKCIEPUMEHT (MOJIy4YeHHEe M HM3yYEHHE CBOMCTB OpraHMYECKHX BEIEeCTB, KaueCTBEHHBIC
peakuuu yrieBOJAOPOJOB DPA3IUYHBIX KJIACCOB U KHUCIOPOJACOAEPKALIMX OPraHUYECKUX
BEIIECTB, PELUICHUE 3KCIEPUMEHTANIBHBIX 3a/1a4 110 paclO3HaBaHUIO OPraHUYECKUX BELIECTB)
c coOmofeHreM mpaBuJ O€30MacHOro OOpalleHus ¢ BellecTBaMU M JIabopaTOpPHBIM
o0opyaoBaHueM, (HOpMyIHpPOBaTh 1I€JIb UCCIEAOBAHUS, MIPEACTABIATh B Pa3IM4HON (opme
pE3yNbTaThl SKCIIEPUMEHTA, aHAIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(OpPMHUPOBAHHOCTh YMEHUM:

coOroaaTh MpaBuia 3KOJOTUYECKH 1IEJIECO00pa3HOro MOBEAECHUS B OBITY U TPYAOBOM
JESATENBHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS, OKPY’KAIOILIEH MPUPOAHON Cpebl U
JOCTHXEHUSI €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABATh OMACHOCTh TOKCUYECKOTO JAECHCTBHSI HA JKUBBIE OPTaHU3MBI OIIPENEIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMAas cMblch nokaszateis [TK;

aHAJIM3UPOBaTh  LE1€COO0Pa3HOCTh NPUMEHEHUS  OpPraHUYECKUX  BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIISITH IEJICHANIPABICHHBIM MOMCK XUMUYECKON
MH(pOpPMaLMKU B pa3IMYHbIX UICTOYHHMKAX (Hay4Has U yueOHO-HAay4Hasl JINTEPATYpa, CPEACTBA
MaccoBoil MH(popmauuu, VHTEpHET U Ipyrue), KpUTUYECKH AaHAIM3UPOBATh XMMHUYECKYIO
uH(OopMalHIo, TepepadaThiBaTh €€ U UCIIOJIb30BATh B COOTBETCTBUH C IOCTABICHHON yUeOHOM
3aa4yei.
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