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MOSACHUTEJBbHAS 3AITMCKA

Pa6ouas IIporpaMMa [0 XWMWH Ha ypOBHE CPEIHEro 0OIIero o0pa3oBaHud
paszpaboTana Ha ocHoBe DejepalbHOIO 33aKOHA OT 29.12.2012 Ne 273-®@3 «O6
ob6pasosanun B Poccuiickoit Denepanuu», TpeOOBaHUH K pe3yNbTaraM OCBOCHHUS
(emepambHO 00pa30BaTENLHOM MPOrpaMMBbl CPEIHETO obmtero oopazosanusa(POII
COO), mpencraBieHHblX B PenepanibHOM TOCYAapCTBEHHOM 00pa3oBaTeILHOM
craggapre COO, c yuérom Konnenmuu IpenogaBaHus yueOHOro IpenMeTa
«Xumusg» B 00pazoBaTelNbHBIX  OPraHMU3AIUAX Poccuiickoit  @enepanud,
peanu3yIoIMX OCHOBHBIE 00pa30BaTeIbHBIC IIPOrPAMMBL, ¥ OCHOBHBIX ITOJIOKEHUN
«Ctpareruu pa3BUTHs BOCIIUTAHUS B Poccutickoit ®enepanu Ha IIEprUoL 10 2025
rona» (Paciopsixenme [Tpasurenscraa PO ot 29.05. 2015 Ne 996 - p.).

XyMHsg Ha ypoBHE YIIyONEHHOrO H3y4YeHUs 3aHMMAET BAXHOC MeCTO B
CHCTEME eCTeCTBeHHO-HaydHoro obpasosarms ydammxes 10-11  xmaccos.
UsyueHre TpeIMeTa, pealu3yeMoe B YCIOBHAX AH(QQepeHIMPOBAHHOIO,
npodIEHOro O0ydeHHs, IPU3BAHO OOECIeUnTh 0011e00pa30BaTENbHYI0 |
OGIIEKYIBTYPHYIO IOATOTOBKY ~BBIIIYCKHMKOB IIKOJBI, HEOOXOIMMYIO UL
aNanTayuy UX K OBICTPO MEHSOLIIMCS yCIOBHUSIM KHU3HU B COLMYME, a TAKKE UL
IPOJIOIKEHUs OOydYeHHs] B OPraHM3aIMAX NPO(ECCHOHATBHOTO obpazoBaHus, B
KOTOPBIX XMMUS SIBISETCS ONHOM M3 IPHOPUTETHBIX NUCIIAIUIIH.

B mporpaMme IO XMMHM Ha3HadeHWe MpexMeTa «XHUMHS» IOMydaeT
MOApOOHYI0  MHTEPIPETalMI0O B  COOTBETCTBMM € OCHOBOIOJArarollnMH
nonokerusiMa ®TOC COO o B3amMOOOYCIIOBIEHHOCTH IIeNied, COACPIKaHMs,
pe3ymsTaToB 0o0ydeHHs W TPeOOBaHMN K YPOBHIO MONTOTOBKH BBIIYCKHUKOB.
CBHIETEIFCTBOM TOMY SBISIOTCS CJIEAYIOLIUE BBIIONHAEMBIE POrPaMMOH IO
XAMHAHA QYHKIUU:

o uHOPMAIMOHHO-METOANYECKAs, pealusalus KOTOpoH o6ecnemeaeT
TMOIyYeHHe IPEICTaBIEHNs O MEIIX, COIACPKAHUM, obmeil cTpaTeruu
06ydeHns, BOCIUTAHUS ¥ Pa3BUTHA 00y4aloNuXCs CPEACTBAME IPSIMETa,
M3ydaeMOro B paMKax KOHKPETHOTO MPOQHILS;

e OpraHM3aIMOHHO-ILUIaHUPYIOIIas, KOTOpast IpeTyCMaTpPUBAET
oIpesielieHye: IPUHINUIOB CTPYKTYPHPOBAaHHA M IIOCIEN0BATCILHOCTH
p3ydeHns y4eOHOro MaTepHana, KOJNMYECTBEHHBIX U Ka4eCTBCHHBIX €ro
XapaKTEPUCTUK; MOAXOJ0B K (OPMHUPOBAHUIO COZEpPIKaTEIbHOM OCHOBBI
KOHTPONS M OIIEHKH OOPa30BAaTENBHBIX NOCTIDKEHHH 00ydJaroIuxcs B
paMKax HMTOTOBOW aTTecTallid B (opMe eIMHOro TroCyapCTBEHHOTO
JK3aMeHa 10 XUMMUH.

ITporpamma sl yrioyOn€HHOTO H3YUCHUA XUMUH:

e YCTaHABIMBAET HHBAPUAHTHOE TMPEIMETHOE COIEpXKaHMUE, 0bs3aTenbHOe
JUls W3ydeHWsS B paMKax OTACNBHBIX NPOQUIeH, MperyCMaTpuBacT



pacmpefeNieHde ¥ CTPYKTypHpOBaHWE €ro IO KilaccaM, OCHOBHBIM
cozlepIKaTeTbHBIM JTMHUSIM/Pa3eNiaM Kypca;

e 28T IPEMEPHOE paclpesieNieHre yueOHOro BpeMeHH, PEKOMEHTyeMOro 171
H3y4YEeHUSI OTJEIIBHEIX TEM,

e IpenaraeT MPEMEPHYIO IIOCJIE[0BATeNbHOCTE HU3YUCHU yueOHOTO
MaTepuaia ¢ y4ETOM JIOTMKM MOCTPOEHUS Kypca, BHYTPUNPEIMETHBIX U
MEKIIPEIMETHBIX CBS3€EH;

o aéT METOJMUYECKYIO MHTEPIIPETALHIO IIelel U 3a7a4 U3yICHHs IIPCAMeTa
Ha yrIyOIEHHOM ypOBHE C YUETOM COBPEMEHHBIX IPHOPUTETOB B CHCTEME
cpemHero o0mero o0pa3oBaHHSA, COIEPIKATENBHOM —XapaKTePUCTHKH
[UIGHHPYEMEIX ~PE3yJbTAaTOB OCBOGHHMS OCHOBHOM 00pa3oBaTeNbHON
ITPOTPaMMBbI CpeIHEero oO1ero 0o0pazoBaHUsd (JTMIHOCTHBIX,
MeTanpeJMETHbIX, [PEAMETHBIX), a TaKkKe ¢ y4ETOM OCHOBHBIX BHJOB
y4e6HO-T03HABATENBHEIX ~ JeHCTBHE  00ydaroImerocs MO  OCBOCHHIO
comepyKaHus MpeaIMeTa.

[To BceM Ha3BaHHBIM IIO3MIHSAM B IPOrpamMMe IO XUMHH IIPEIyCMOTpCHA
IPeeMCTBEHHOCT ¢ OOydeHHeM XWMUM Ha YPOBHE OCHOBHOIO ob1mero
o6pazoBaHus. 3a pe/iellaMy yCTAHOBIEHHOH IPOrPaMMOH 10 XMMHH 00s13aTeNbHON
(MHBAapUAHTHOM) COCTaBIUOLIell ComepaHus y4eOHOTO MpenMeTa «XAMUD»
0CTadTCs BO3MOKHOCTB BEIOOPA €r0 BAPUATHBHOM COCTABIISIOIICH, KOTOPast OJDKHA
OIPENENATECS B COOTBETCTBUH C HAIPABICHUEM KOHKPETHOTO poduiIst 00ydeHHUSL.

B cooTBeTCTBEE ¢ KoHuenryamsHeME mnonoxenmivu ®TOC COO o
Ha3HAYEHWH [PEAMETOB 0a30BOro X YITyONEHHOrO YpOBHEH B CHCTEME
nubdepeHpOBaHHOTO0 00y4YeHwss Ha YPOBHE CPEIHETO obmrero 00pa3oBaHUg
XAMHAS Ha YpOBHE YINYOIEHHOTO W3y4YeHWs HAIpPaBIeH Ha PeallM3aIiio
IPEEMCTBEHHOCTH € IOCIEAYIOIIUM 3TArOM IOy IeHUS XUMUEECKOT0 obpazoBaHU
B paMKaxX W3y4YeHHs CICIMANbHBIX €CTCCTBEHHO-HAYYHBIX K XMMHIECKHIX
JUCIUIUIAE B By3aX U OPTaHU3ALMsIX CPEIHETO MPOGhEeCCHOHAIEHOTO obGpa3oBaHHs.
B 5T0#i CBSI3M U3ydeHHUe MpeaMeTa « XUMHUsD OPHESHTHPOBAHO IIPEUMYIIECTBEHHO Ha
pacIIIpeHre ¥ YyIIyOleHHe TEeOpeTHIeCKOH U IPaKTUIEeCKON IOArOTOBKH
0GyUAOIIIXCS, BEIOPABIINX OLPENeNEHHbIH TPOQUIE 00ydeHus, B TOM HHCIE C
TIepCHIEKTHBON  MOCIEAYIOIEro  IOJyYeHHS XMMUIECKOro obOpa3oBaHuid B
OpraHu3auax TpodeccHoHansHOTo obpasoBanus. Hapamy ¢ oTuM, B CBETC
tpebosanuit ®I'OC COO k mraHupyeMbIM Pe3yJibTaTaM OCBOCHHA benepanbHOR
0Gpa30BaTeIBHOM IPOrpaMMbI CPEIHETO 00Iero 06pasoBaHus U3y ICHHE IPE/IMETa
«XMMES» OPUEHTHPOBAHO TaKXKe Ha PelleHHe 3a/iad BOCIUTAHUA U COIHAIBHOTO
pasBuTHs OOydaromuxcs, Ha (GOpMHpOBaHHE Y HHX OOIIIENHTEIUICKTY aJIbHBIX
yMeHHH, yMeHHUIl pal[MOHANH3alMH y4eOHOro Tpyna M 0006IEHHBIX CIIOCO00B
eSTeTBHOCTH, UMEIOIIHX MEKIUCIAILINHAPHBIH, HAPEIMETHBIA XapaKTep.



COCTABJSIOMMME TIPeIMeTa «XHUMUs» Ha ypOBHE YITIyOIEHHOTO M3YIeHH
SBISIFOTCA  yIIyOnéHHBle Kypchl — «OpraHudeckas XUMAS» U «Obmas u
Heoprauwdeckas XuMmus». [Ipy ompeneneHny MOAX00B K 0TOOpY ¥ CTPYKTYypHOM
OpTaHU3AIMK COXEPXaHMA JTUX KypcOB B IPOrpaMMe IO XMMHHM 33 OCHOBY
npuasTE nosoxkerns ®T'OC COO o pasnuuusix 6a30Boro 1 yIriIyOIEHHOrO ypOBHEH
U3yYeHUs IpeIMETa.

OcHOBY comepkanusi KypcoB «OpraHudecKas XUMHSD) U «Obmas u
HEOpraHWYeCKas XUMISD» COCTaBISIET COBOKYIMHOCTH IMPEIMETHBIX 3HaHUU U
yMeHHH, OTHOCAIMXCS K 0a30BOMY YPOBHIO H3Y9IEHHS NPEAMCTA. Ora cucrema
3HaHWY [ONyYaeT OmpeleléHHOEe TEOPETHYECKoe JOIOIHEHHE, TO3BOJIAIOMICE
0CO3HAHHO OCBOUTB CYIIECTBEHHO OOMBIIIH 00BEM (aKTOIOrHIeCKOro MaTepraa.
Tak, Ha yDIyONEHHOM ypOBHE H3ydeHHs IIpefiMeTa oOecIedeHa BO3MOMKHOCTE
3HAYUTETLHOTO YBeIHUeHNS 06bEMa 3HAHMIT O XUMUIECKUX JIIEMEHTaX ¥ CBOHCTBAX
FIX COeJMHEHNH Ha OCHOBE PACIIMPEHNs U YIIIyOlIeH)s MPEICTaBICHUN O CTPOSHHUH
BeIleCTBA, XWMHYECKOH CBS3M ¥ 3aKOHOMEDHOCTAX IIPOTEKAHMs PeaKiuy,
pacCMaTpPUBAEMBIX C TOYKM 3PEHHS XMUMUYECKOH KHHETHKH WU TCPMOIMHAMUKH.
3yueHne IEpUOAMYECKOr0 3aKoHa M [leproaudeckod CHCTEMBI XMMHIECKHX
5IIEMEHTOB 6a3UPyeTCs HAa COBPEMEHHBIX KBAHTOBOMEXaHIMIECKUX MPE/ICTABICHIAX
O CTpoeHWMM aroma. XHMMHYecKas CBA3b OOBACHIETCA C TOUKH 3pEeHUs
SHEepreTHYeCKUX W3MeHeHHH mpy e€ 00pa3oBaHuK U Pa3PyIICHIH, a TAKKe C TOUKH
3peHnsT MeXaHW3MOB eé o0pa3oBaHuA. VI3ydeHWe TUIIOB DeaKIHi JOTIOTHAETCS
GopMUpOBaHWEM IMpPEeICTaBleHHH 00 SNEKTPOXMMHYECKHX — IpoHeccax 1
3IIEKTPOJIM3E PACIUIABOB U PACTBOPOB BEIIECTB. B Kypce OpraHMIecKOd XHMUK TIPH
DACCMOTPEHHH PEaKLMOHHOM CIMOCOOHOCTH COCAMHEHHH  yNEmAeTCs ocoboe
BHMMAaHHE BOIIpocaM 00 3JIEeKTPOHHBIX d(P(eKTax, 0 B3aUMHOM BIIMSHIN aTOMOB B
MOJIEKyJIaX ¥ MEXaHU3MaX PEaKIni.

Oco60e 3HaUeHIEe UMEET TO, UTO Ha COAEpPKaHue KYPCOB XMMHUHU yTITyOIEHHOTO
YPOBHS M3yUeHHNs JUIS KIACCOB ONPEeIeNEHHOT0 MPOGULs (TIaBHBIM o0pa3oM Ha uX
CTPYKTYypy ¥ XapakTep NOIONHEHHH K OOIIe#l CHCTeMe MPEAMETHBIX 3HaHUM)
OKa3bIBAIOT BIUSHHE CMEXHBIE NpeaMeTsl. TakK, Hampumep, B COACPIKaAHHU
IIpeMeTa [T KIaCCOB XMMUKO-QU3MdecKoro mpoduilst 00IbIIoe 3HAIEHUE OynyT
MIMETD 3IeMEHTHI ydeOHOro Marepuana 1o oomei xumun. [Tpy u3ydenun npeamera
B JAHHOM CIydae akieHT OyfeT clIelaH Ha OOLIHOCTh METOJOB IIO3HAHHI,
OGIIHOCTH 3aKOHOB B TEOPHUH B XUMUH U B (QU3MKE: aTOMHO-MOJIEKYJIIpHAS TeOPHi
(MoMeKyIspHas TeOpHs B (QU3KKE), 3aKOHBI COXPAHEHHUS MACcChl X SHEPIHH, 3aKOHBI
TepPMOAMHAMHKH, JIEKTPONIN3a, IIPEICTABICHIS O CTPOSHUY BEIIECTB U APYTOE.

B TO Xe BpeMs B COICPXAaHMM TNpeaMera MjIs KIaccoB XHMMHKO-
6HOTOrMIECKOro IPOdIIs GONBIKA YAeTbHBIA Bec Oy/feT MMeTh OpraHndecKas
XuMES. B 3TOM Cllydae [IpefoCTaBiIsIeTcss BO3MOKHOCTB ist Gonee 06CTOATENBHOTO



PacCMOTpPEHHUS XUMHYECKON OpraHu3alK KIETKH KaK OUOJIOTHUECKON CUCTEMBI, B
cocTaB KOTOPOM BXOJAT, K IPHMepPy, Takhe CTPYKTYPHBIC KOMIIOHCHTBI, Kak
MUTABL, GEJIKH, YIIEeBOBI, HyKIEHHOBBIE KHCIOTEI U ApyrHe. IIpy 3TOM 3HAHMA O
COCTaBe ¥ CBOMCTBAX MPEJCTaBUTENIEN OCHOBHBIX KJIACCOB OPTaHWYICCKUX BCILECTB
CIy’)XaT OCHOBOW IJIs M3y4YeHHs CYLIHOCTH IIPOIECCOB (hoTocuHTE3a, IBIXaHNUA,
TTUILEBAPEHUS.

B mnase GopMUpPOBaHUS OCHOB HayYHOTO MHPOBO33PCHUA, OCBOCHUA
06IIeHaYYHBIX METOJIOB TO3HAHNUA ¥ OIBITa IPAaKTUYECKOTO MPUMCHEHHS HAYTHbBIX
sHaHWil U3ydeHHe MpenMmera «XUMEsS» Ha YIIyONEHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3IX C y4eOHBIME IpeAMETaMH, BXOIAIIMMU B COCTaB
npeAMeTHBIX oOnacTelt «EcTeCTBEHHO-HAy4YHBIC TIPEIMETELY, «MaremaTtuka H
uHGopMaTrKa» U «PyCCKUH A3bIK U TUTEPATYPay.

ITpu u3ydeHuH yaeOHOTO MpeaMeTa « XUMHUSD) Ha yriryOnEHHOM YPOBHE TaKKe,
KaK Ha ypOBHE OCHOBHOTO ¥ CPEIHETro o0Iero 0opa3oBaHus (2a 6a30BOM yPOBHE),
3ajaueil [I€PBOCTENICHHONM 3HAYMMOCTH ABNSETCS (HOPMHUPOBAHME OCHOB HAyKH
XFMHHM KaK 0BJaCTH COBPEMEHHOTO €CTECTBO3HAHHUS, TPAKTUIECKOH IeATENBHOCTH
HeIOBEKA I OJHOTO U3 KOMIIOHEHTOB MUPOBOH Ky/IbTYPEI. Peruere sToH 3aauu Ha
yIUIyGIEHHOM YpOBHE H3ydeHHs NpeAMeTa IIPEANoNaracT Ppeamus3alliio Takux
LeJIeH, KaK:

o (OPMHpOBaHHME IPEJCTABJICHUMA: O MATCPUAIBHOM CAMHCTBE MHD4,
3aKOHOMEPHOCTSX U [I03HABAEMOCTH ABJICHUH IIPUPOJIBI, O MECTC XUMUN B
CHCTEME eCTEeCTBEHHBIX HayK U o Beylled polu B o0ecrieueHun
YCTOMYMBOTO  pa3BUTHs ~ YeJNOBEUECTBA: B  PCHICHHH mpobieM
5KOJIOTAYECKOM, SHEPTeTUIECKOM U MHUIEBON 0e30MacHOCTH, B pa3BUTUH
MeIUITMHEL, CO3[JaHik HOBBIX MaTEPHaIOB, HOBLIX HCTOTHHUKOB SHEPTUH, B
o0ecredeHny pPalMOHATIBHOIO IMPUPOLOIONIL30BAHNS, B bopMUpOBaHUA
MUPOBO33peHUs U OOIIeH KyJbTYpEl 4EI0BEKa, a TAKKE 3KOJIOTHYECKH
06OCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO ¥ IPUPO/THOH CPeNe;

e OCBOGHHWE CHCTEMBl 3HAHW, JEXAIlAX B OCHOBE XMMIYECKOH
COCTABILIIOMIEH eCTeCTBEHHO-HAYUHOM KapTHHBI MUpa: GYHAaMEHTAIbHbIX
MOHSITHUI, 3aKOHOB M TEOPUM XHUMHUU, COBPEMEHHBIX IpeICTaBIECHUH O
CTPOEHHH BELIeCTBA HAa pPasHbIX YPOBHAX — AaTOMHOM, HMOHHO-
MOJICKYJIIPHOM,  HAIMONEKYISApPHOM, O  TEPMOAMHAMHYCCKMX M
KMHETHUECKUX 3aKOHOMEPHOCTSAX IIPOTCKAHUA XHUMHUYECKUX peakuuii, o
XUMHIUECKOM PaBHOBECHH, PACTBOPAX ¥ JHUCIEPCHBIX CHCTEMAX, 06 o0mux
Hay4HBIX TIPUHIUAIIAX XUMAIECKOTr0 IPOU3BOJCTBA;

e (hopMHpPOBaHKE y o0yJaroIuxcs OCO3HaHHOI'O ITOHUMAaHUs
BOCTpeOOBAHHOCTH CHCTEMHBIX XHUMHIECKUX 3HAHUI [ OOBICHEHUSI
KITFOUEBBIX HIeH M TpoOJieM COBPEMEHHOW XWMHH, UL OOBSCHEHUS U

i



TIPOTHO3MUPOBAHKS SBICHUH, HMEIOIMX €CTeCTBEHHO-HAYYHYIO IPUPOLY;
PaMOTHOTO peleHust IpoOieM, CBI3aHHBIX C XMMHUCH, IPOrHO3UPOBAHIA,
AHAIM3a U OLIEHKY C TIO3MIIH SKONOTIIECKOl 6e30MacHOCTH TIOCIEACTBUH
GBITOBOM M IIPOU3BOJCTBEHHON HEATENLHOCTH YeNOBEKa, CBS3aHHOH C
XMMUYECKAM IIPOM3BOCTBOM, UCIIONE30BaHNAEM 1 IIEPEPadOTKOH BEILECTB;

e yruy0JeHue IPeCcTaBIeHIH O HayIHBIX METO1ax ITO3HAHNS, HE0OXOIUMBIX
Ind mpuoOpeTeHus YMEHUH OpHMEHTHpOBAaTbCS B MHPE BEIICCTB U
00BSCHEHHS XUMHUYECKHMX SBIICHUM, HMMEIOIIMX MECTO B IpPHPOJE, B
IPAKTHIECKON NEeATEIBHOCTY M IOBCEIHEBHON XU3HHU.

B mmaHe peanu3aliy I[I€PBOOYEPENHBIX BOCIHUTATENBHBIX M pPa3sBUBAIOMIMX
(QYHKIMH IIeTOCTHON CHCTEMBI CpefHero obmero obpasoBaHMs HPH M3Y9ICHUU
mpenMera «Xumus» Ha yDIyONEHHOM ypOBHE OCOOYHO — aKTyalbHOCTB
IproOpPETArOT TaKKe LENU U 3a1a49H, KaK:

o BOCIHTAHWE YOEXKIEHHOCTH B II03HABAEMOCTHM SIBICHUM IPHPOJEL
yBa)KEHHS K TIPOLECCY TBOpYeCTBA B OONACTH TEOPETHIECKNX U
IPUKIAIHEIX KCCIEIOBaHUI B XMMHH, (HOPMUPOBAHHE MHpPOBO33PCHUS,
COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, |

e pa3BUTHE MOTHBAIlMM K OOYyYEHWIO X IIO3HAHHIO, crocoOHOCTEH K
CaMOKOHTPOJIO ¥  CaMOBOCIMTaHMIO  Ha  OCHOBE  yCBOCHHA
00I1IeYeI0OBEUeCKHIX [ICHHOCTEN,

o pa3BHUTHE MO3HABATENBHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPICCKUX
criocobHocTel oOywaronuxcs, (OpMHPOBaHWE Yy HHX CO3HATCIBHOIO
OTHOIIEHWST K CaMOOOPA30BAaHMIO W HENPEPHIBHOMY OOpa30BaHHIO Kak
YCIOBHMIO yCTIEIHON po(ecCHOHANBHON 1 O0IIECTBCHHOU NEATENbHOCTH,
OTBETCTBEHHOTO OTHOIIEHHS K CBOEMy 3[0POBBIO M IIOTPeOHOCTA B
3I0pPOBOM 00paze XU3HH,

o (QopMmpOBaHHE YMEHHI M HABBIKOB PasyMHOIO IIPUPOIONONIB30BAHMA,
Pa3BUTHE 3KOJOTHIECKON KyJIBTYPEI, IPUOOPETEHIE OIBITa OOIIECTBEHHO-
TI0JIE3HOM 3KOJIOTUYECKOU NEeATEILHOCTH.

O61ee 9UCIO 9acoB, IPEAYCMOTPEHHBIX IS U3YUCHUs XUMUK Ha YIIy6IeHHOM
ypOBHe cpefiHero obumero o6pasopanus, coctasnseT 204 4acoB: B 10 xiacce — 102
qaca (3 gaca B Heflelmo), B 11 xiacce — 102 aca (3 1aca B HEJICITIO).



COJAEP)KAHUE OBYYEHUMSI
10 KJIACC

OPI'AHUYECKAS XUMMSA

Teoperudyeckue OCHOBbI OPraHHY€ECKOH XHMHH.

[NpenmMer 1 3HAYEHUE OPraHUIECKOM XIUMUH, IIPEACTABICHIE O MHOT000pa3uu
OPraHUYECKUX COCIUHEHHH.

DIIEeKTPOHHOE CTPOGHHE aroMa YIJepoja: OCHOBHOC U BO30YyKIEHHOE
COCTOSIHHSA. BajeHTHBIE BO3MOXHOCTM aroMa yriepoja. XWMUYECKas CBA3b B
OpraHUYECKMX COSNMHEHHUAX. THIIB TMOpUA3aliy aTOMHBIX opOurainen yriaepona.
MexaHu3mMsl  00pa3oBaHHs KOBQICHTHOM CBA3W (OOMCHHBIM ¥ JIOHOPHO-
axuenTopHsii). THIBI TepeKphIBaHMA AaTOMHBIX OpOHTaned, G- W T-CBASHU.
OpuHapHas, ABOiHas u TpoiiHas cBs3b. CrocoOBI pasphiBa CBSI3€M B MOJIEKyIax
OpraHMYecKMX BeulecTB. IloHATHE O CBOOOJZHOM pajMKale, HykKieopuie u
BIIeKTpoduIIe.

Teopusi CTpOEHHsI OPraHMIECKHMX —COEIMHCHUH AM. DbyrtnepoBa u
COBpeMeHHBIE TIPEJICTABIEHIS O CTPYKTYPe MOJIEKyIl. 3HAUCHHE TEOPHH CTPOCHHUS
OpraHv4eckux coefuHeHud. MornekyisipHble M CTPYKTYPHBIC bopMyIIEL.
CtpyKTypHBle (GOPMyYNBl DaslU4HBIX BUAOB: PA3BEPHYyTAs, COKpaléHHasl,
ckenmerHas. M3omepus. Bumpl H30MepuH: CTPYKTypHas, IPOCTPaHCTBCHHAA.
JIeKTPOHHEIE 2P GEKTHl B MOJIEKYIIaX OPraHUIECKAX COCAMHEHUH (MHIyKTUBHBINA U
ME30MEPHBIN 3P PEKTH).

IIpencrapieHne O KIacCH(QUKAIMU OPraHMIECKUX BEIICCTB. HOHﬂTI/Ie 0
QyHKLIHOHANBHOM TpymIe. I'omomorust. I oMONOrd4eCKre PsbL. CucreMaTuyecKas
HOMeHKaTypa opranmueckux coemuHenu# (IUPAC) u TpHBHANbHBIE Ha3BAHUA
OTJIEIBHBIX MIPEeICTaBUTEIEH.

OCOBEHHOCTH ¥ KIaCCH(pUKAIMSA OPTaHHIECKHX peaKiui. OKHCTUTENbHO-
BOCCTAHOBUTEJBHBIE PEAKIMY B OPraHUYECKON XUMUH.

DKCIIEpUMEHTATbHBIE METOAbl H3y4YeHMs BEINECTB M HX IIpeBpalleHHH:
03HAKOMJIEHHE ¢ 00pa3liaMi OpraHUYeCKHX BEIIECTB U MaTepraiaMi Ha UX OCHOBE,
OTBITHl IO IIPEBPAIEHUI0 OPraHWYECKUX BEIeCTB IIPX HarpeBaHHH (TmaBneHUE,
0OyIIHBaHIE M TOpEHHEe), KOHCTPYHPOBAHKE MOJENeH MOIEKYJ OpPTaHMeCKhX
BEILIECTB. '

VYriieBoaopoasl.

Ankassl. T oMONOrHUecKyil Pzl alkaHoB, obmas $hopmyIa, HOMEHKIATypa 1
H30MepHs. DNEKTPOHHOE U IIPOCTPAaHCTBEHHOE CTPOCHUE MOJICKYJ allKaHOB, sp’-
rEOpUIN3AIKsS aTOMHBIX OpOUTaell yriepona, G-CBs3b. DU3MYECKHC CBOMCTBA
QJKaHOB.



XyMHUUecKre CBOMCTBA alKaHOB: pEaKlUHMH 3aMEIICHUs, H30MEpHU3aliy,
JeTH/[PUPOBAHYS, MKIU3AINH, [IPOIIN3a, KPEeKWHTa, roperns. lIpe/icTaBneHne o
MEXaHMU3Me Peakuil paIuKalbHOIO 3aMEIIECHUS.

Haxoxnerue B npupoje. CrocoOsl MOIyIeHuUs U IPUMEHCHUE aIKaHOB.

Huknoankausl. O0mas Gopmyiia, HOMEHKIATYpa U HU30MEpHUs. OcobeHHocTH
CTPOEHMS ¥ XUMHUIECKIX CBOMCTB MabIX (IIUKJIONPOTIaH, UKJI00yTaH) ¥ OOBIYHBIX
(LLUKJIOTIEHTaH, IMKIOTeKCaH) IUKI0aTKaHOB. CrIocoOBI MOTYIeHN)S ¥ IPUMCHCHIE
I{AKJIOAIKaHOB. |

Ankensl. [oMoNOrndecKuii psj ajlkeHOB, obmas (Gopmyia, HOMEHKIATYpa.
DNeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII ATIKEHOB, Sp>-TUOpHIU3aIAs
aTOMHBIX opOuTaneif yrmepopa, o- U m-cBa3d. CTPYKTypHas W I€OMETpHIecKasd
(tuc-TpaHc-) n3oMeprs. PuU3nIECKre CBOMCTBA AJIKCHOB. XUMHYeCKHe CBOMCTBA!
PEaKIM{ [PUCOCIUHEHNs, 3aMEIUCHUS B O-MOJNOXCHHE IIpH JIBOMHOUN CBSA3H,
nosmMepu3aIuu U okucienust. [Ipasuno MapkoBHEKOBa. KadeCTBEHHbIC PeaKIMK
Ha IBOMHYIO CBsi3b. CIIOCOOBI IIONyYeHUST ¥ IPUMEHCHUE AKEHOB.

Ankamvensl. Knaccudukanus ankagieHoB (COmpshkEHHBIE, W30JIHPOBAHHEIE,
xkymynuposarteie). OCOOEHHOCTH 3IEKTPOHHOTO CTPOCHHUS U XUMUIECKHX CBOMCTB
COMPSDKEHHBIX IUEHOB, 1,2- u 1,4-npucoenunenne. [Torumepusanus COTPSDKEHHBIX
mueHoB. CrocoORI IOMyUeHUs U IPUMEHEHNE aJIKalueHOB.

Anxyabl. TOMOIOTHUeCKHH Pl alKWHOB, 001Ias (popmyia, HOMCHKIATYpa U
w30MepHs. DJIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOCHME MOJICKYJ allKMHOB, Sp-
rHOPYAN3aUs aTOMHBIX opOuTaneil yriepona. @u3ndecKue CBOMCTBa AJIKHUHOB.
XuMuuecKre CBOMCTBA: peaKIu IPUCOeIUHEHNS, TUMEPU3aiK U TPUMEPU3ALIHH,
okuceHns. KHCIOTHEIE CBONCTBA aTKMHOB, MMEIOIIIX KOHIIEBYIO TPOMHYIO CBA3b.
KavecTBeHHbIE PEaKIMK Ha TPOHHYIO CBA3b. CIIOCOOBI MOMyIeHHs U IPIMCHCHHS
QJIKHOB.

ApoMaTHYecKue YIIIeBONOPOIBI (APEHE). ToMOJIOTHYECKUM P apeHOB,
ob1ast GopMylia, HOMEHKIIATYpa U M30MepHsl. DICKTPOHHOE U TIPOCTPAHCTBEHHOS
CTpoeHHe MONeKynsl OeHsona. (DU3MYECKHe CBOHCTBA apEHOB. XUMHUYECKHE
CBOMCTBA OEH30J]Ia ¥ €r0 TOMOJIOTOB: PEAKIINY 3aMellleHNs B OEH30/IbHOM KOJIBIIE U
YTIEBOIOPOIHOM pafUKalle, PEaKIUd [PHCOSIUHEHMUs, OKUCICHUE TOMOJIOTOB
Geusona. IlpencraBneHde 00 OpPHEHTHPYIOLIEM JEHCTBUH 3aMeCTUTeNEeH B
GeH30JbHOM KOJBIlE Ha IIpUMepe aJIKHIBHBIX pPaJuKaloB, KapOOKCUIIBHOM,
THUIPOKCHIIBHOM, aMHHO- W HUTPOIPYIIBI, aTOMOB TajlOr€HOB. Ocobennoctu
XUMUYECKHX CBOHCTB cripora. [Tommepusanus ctupona. Crocods! moydenus 1
INpUMEHEHNEe apOMAaTHYECKUX yTIIEBOAOPOIOB.

I[Tpuponnsii ra3. ITomyTHEIE HEQTSHEIC Ia3bl. HebTp 1 €€ IpOUCXOXKICHHE.
KaMeHHBIH yrolb W MPOLYKTHI €ro MepepaboTKH. Crioco6sl TepepaboTKH HEQTH:



IeperoHKa, KPeKWHT (TepMUYecKHi, KaTalUTHYECKUi), puOPMHUHT, MHPOJIH3.
[TpomyKThI IepepaboTKy HeTH, MX NPUMEHEHNE B IIPOMBILIITIEHHOCTA U B GBITY.

["eHeTHYecKas CBSI3b MEXIY Pa3TMIHBIMU KiIacCaMH YIIIEBOLOPOOB.

DIeKTPOHHOE CTPOSHHE TalOreHIPOU3BOJHEIX YIJEBOAOPONOB. Peakiuu
3aMellleHus] TrajioreHa Ha THIPOKCOrpYyIIly, HUTPOTPYMIly, IHAHOIPYIIILY,
aMuHOIpyIIy. JlelicTBHe Ha TaJlOr€HIPOM3BOJIHBIE BOJHOIO H CIIMPTOBOTIO
pacTBopa miénoun. B3auMonelicTBUe NUralOreHaIKaHOB C MarHMEM M I[HHKOM.
[TonsiTHe 0 METAILJIOOPTaHNIECKUX COEeTMHEHUSX. Hcronp30BaHue
raJIOTeHIIPOM3BOMHBIX YIIEBOJOPOJOB B OBITY, TEXHMKE M MpH CHHTE3C
OpraHUYeCKUX BELIEeCTB.

DKCIIepUMeHTATbHBIE METO/bl M3ydYeHWs BEIeCTB M WX [PEBpalleHHH:
M3ydeHre GU3MIECKUX CBONHCTB yIIIEBOAOPOJOB (PACTBOPUMOCTE), KaueCTBEHHbIX
peaKIuii yIJIeBOMOPOLOB PAa3IMYHBIX KIaccoB (0OecrBedHBaHUE OpoMHOH HITH
MOMHON BOJBI, PAcTBOpa MEpPMaHraHaTa Kajius, B3aMMOJCHUCTBHE aleTUIICHA C
aMMMauHBEIM pacTBOpoM okcupa cepebpa(l)), KauecTBEHHOE oGHapyKeHUe
yIJ1epoa U BOJOPO/a B OPraHNUECKHUX BEIIECTBAX, IONYYSHUE STUICHA 1 U3YICHHC
ero CBOICTB, O3HAKOMIIeHHE ¢ Komnekmusmu «HedTs» u «YTomb», ¢ obpasnaMu
IJIACTMAcC, KaydyKOB ¥ PE3HHEI, MOJISMMPOBAHWE MOJEKYN YITIEBOAOPOAOB H
raJIOreHIIPOU3BOIHEIX YIJIEBOJIOPO/IOB.

Kuncnopoacoaep:amine opraHui4ecKue cCOeIHHeHHS. 4

TpenenbHble OXHOATOMHBIE CHUpPTHL CTpoeHWe MOIeKyn (Ha IpUMeEpe
MeTaHOJa W OTaHOJNa). I oMojormueckuil psza, obmas ¢opmyna, H3OMEpPHI,
HOMEHKIaTypa u Kkiaccupukanus. OusWdecKkre CBOHCTBA  TPEICTBHBIX
OIIHOATOMHBIX CIHMPTOB. BOIOpOAHBIE CBA3M MEXHY MOJEKYJIaMu CIHUPTOB.
XuMuUecKre CBOMCTBA: peakIWy 3aMelleHrs, OeTUApaTallid, OKHCIICHHA,
B3aUMOJCHCTBIE C  OpPraHMYeCKMMH M  HCOPraHWYeCKHMH  KHCIOTaMH.
KauecTBeHHas peakiys Ha OJHOATOMHEIE CITUPTEL. JIeUCTBUE STAHOJA ¥ METaHOIIA
Ha opraHusM dejnoBeka. CrocoOpl TonydeHHs K TPUMEHEHHE OIHOATOMHBIX
CITUPTOB.

IIpocThle 5uPH], HOMEHKIATypa U u3oMepus. OcOOEHHOCTH (bU3NIECKUX U
XUMHYECKUX CBOWCTB.

MHOrOaTOMHBIE CIHMPTHl — OTHWICHINMKONb M IIHIEpHH. DH3UIECKHE 1
XUMHPYECKIe CBONCTBA: PeaKIiy 3aMeIleHNs, B3aUMOICHCTBUE C OPraHUICCKUMHU K
HEOPTraHWYECKMMHU KHCIIOTaMH, Ka4eCTBEHHAs PeaKIia Ha MHOTOAaTOMHbIC CIIUPTHI.
[IpencTaBieHne O MEXaHU3ME PEaKIii HyKIeOUIbHOTO 3aMEIEHNS. HeticTBre Ha
opraHu3M uenoeka. CIiocoOs! IIOTydeH s ¥ IPUMEHEHIE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJBI, B3aMMHOE BIMSHHE TMAPOKCOIPYNIIBI M
6ensonpHoro smpa. ®dmsudeckue cBoricTBa (penona. OCOOCHHOCTH XMMHYECKUX



cBoitcTB (enonma. KauecTBeHHBIe peaknuy Ha (GeHOI. TOKCHYHOCTH denona.
CrocoGBb! oTyueHus U npuMeHeHne deHona. GenonpopmalbieruiHasg cMoa.

KapGoHHIbHBIE COE/IUMHEHIS — aTbIETUIBl K KETOHBL. JIEKTPOHHOE CTPOCHNUE
KapOOHMIIBHOW TPYMIIBL. [ oMOIOruueckue psmbl albJEruioB U KETOHOB, oOmmas
dbopMyna, M30MepHS U HOMEHKIaTypa. Du3MuecKHe CBOUCTBA ANbACIANOB U
KETOHOB. XMMUUECKUE CBONMCTBA abIETUIOB U KETOHOB: PeaKiy IIPUCOSTUHCHUS.
OKHCIICHHe ajbJerHI0B, KadeCTBEHHEIE peakiuu Ha aipaernapl. CrocoObl
MOJIYYEHUS ¥ TPUMEHEHNE albIETUI0B ¥ KETOHOB.

O[IHOOCHOBHBIE TIpeJleNbHBIE KapOOHOBBIe KHCTOTEL. OCOOEHHOCTH CTPOSHHS
MOJIEKYI KapOOHOBBIX KUCIIOT. VI30Mepus 1 HoMeHKnatypa. Ou3nuecKue CBOMCTBA
OJIHOOCHOBHBIX IIpelelbHEIX KapOOHOBHIX KHCIOT. BomopoxHble CBA3M MEXKTY
MOJIEKYJIaMH KapGOHOBBIX KMCIOT. XMMHUYECKHe CBOMCTBA: KMCIOTHEIE CBOHCTBA,
peaKiys dSTeprUKAMH, DPeaKkIWud C y4acTHeM YINIEBOJOPOTHOrO paJHKala.
OcoOeHHOCTH CBOMCTB MypaBbMHOM KuCIOTHL [loHsThue o IIPOM3BOIHBIX
KapGOHOBBIX KHCIOT — CIOXHBIX ddupax. MuOroobpasue KapGOHOBBIX KHCIOT.
OcoBEeHHOCTH CBOWCTB HENpeelbHBIX W apoMaTHYecKMX KapOOHOBBEIX KHCIIOT,
IUKapOOHOBBIX KMCJIOT, THIPOKCHKApOOHOBEIX KHUCIOT. [IpeficTaBUTeNy BBICIINX
KapOOHOBBIX KHCJIOT: CTEApUHOBAs, MAIEMUTHHOBAsS, OJNCHHOBAL, JUHONEEA,
nuHoneHo6as KucnoTsl, CIIocoOBI ONy9IeH s U TPUMEHeHNe KapOOHOBBIX KUCIIOT.

Croxuble 30upsl. I'omonorudeckuil psazx, obmas ¢opmyna, H30MEpUs H
HOMeHKJaTypa. DU3MUecKHe W XMMHYECKHe CBONCTBA: TMAPOIU3 B KHUCJIOH H
IIEJTOYHOU cpele.

XKupsl. CTpoenue, QU3ndecKie U XMMHUIECKUE CBONCTBA KUPOB: THIPOINH3 B
KUCIOM U menounoi cpeme. OCOOEHHOCTH CBOMCTB JXUPOB, CONEPKAIIIX OCTATKA
HeIpeIeTbHBIX KUPHBIX KUCIOT. JKUPHI B IPUPOLE.

MBEITA KaK COJHM BEICIIUX KapOOHOBBIX KHCIIOT, AX MOIOIIIEE IEeHCTBHE.

O61ast XapaKTepHCTHKa yrieBonoB. KiraccuduKarys yriueBonos (MOHO-, -
¥ IONHcaxapuisl). MoHocaxapuasl: TIIOKO3a, (pyKTo3a, IanaKrosa, pu6o3a,
nesokcuprbosa. Ousmdeckre CBOMCTBA W HaXOXJeHHE B mpupozne. POTOCHHTES.
XIIMUUecKIe CBONCTBA [TIIOKO3BI: PEAKIIUM C yUacTHEeM CIIMPTOBBIX M allbIeTHIHON
TPYII, CIMPTOBOE ¥ MOJOYHOKHCIOe OpoxeHue. IIpIMEHCHME TIIFOKO3BL el
3HauYeHHe B XMU3HEAEATENLHOCTH opranusMa. Jlucaxapuel: caxaposa, MajapTo3a U
J1aKTO33. BOCCTaHABIMBAIOIIIE H HEBOCCTAHABIMBAIOININE AUCaxapuisl. ['uaponn3
nucaxapunos. HaxoxaeHue B mpupose U npuMmeHerue. [Tomcaxapu/pl: Kpaxmall,
IIAKOTeH M 1nelnmosio3a. CTpoeHHe MakpOMOJEKYyN Kpaxmaia, ITIMKOTeHa |
menmono3bl. OW3MUYecKWe CBOHCTBA KpaxMmana H IeIUTIoN03bl. XUMHIECKHE
CBOMCTBA KpaxMana: THAPONH3, Ka4eCTBEHHAsS PEaKmus C HOLOoM. XUMUYECKHE
CBOMCTBA LIEJUTIONO3BI: THAPOIX3, IONydeHHe 3hUpOB LelLTono3kl. [Tonsatue 06
FICKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, aIleTaTHBIN IIENK).



DKCIepUMEHTaIbHEIE METOMBl H3Y4eHHs BEUIeCTB U HX IIpeBpaIleHuH:
PaCcTBOPHMOCTE Pa3lIMYHBIX CIIIPTOB B BOZE, B3aUMOJICHCTBHIE STAHONA C HATPUEM,
OKHCIIEHYe STHIOBOrO CIHPTA B albIETH Ha PacKaIEHHOW MeIHOK npOBOJIOKe
OKHCIIEHHE STHJIOBOTO CITHPTA AMXPOMATOM Kalus (BO3MOXKHO FICTIONIb30BaHUE
BHICOMATEpPHAIOB), KadeCTBEHHBIE PEaKIMX Ha ajlbIeTULIbI (¢ TUOPOKCHIOM
nuammuHcepebpa(l) u ruppoxcugom Menu(Il)), peaknus IMMIeprUHa ¢ THAPOKCHIOM
venu(Il), XUMHUYecKHe CBOWCTBA PacTBOpa yKCYCHOH KHCIIOTBL B3aMMOJICHCTBUE
pacTBOpa [IoK03I ¢ ruapokcunom Meu(ll), B3auMoneHCTBIE KpaxMasla ¢ HOLOM,
pelieHye JKCIEPHMEHTAlbHBIX 3a/ad II0 TeMaM «CrupTtel ¥ (GEeHOIBDY,
«Kap6oHoBBIe KUCIOTEL. CIOMKHBIE dQUPED.

A3oTcofiepskalnue OpraHuyecKue coeInHeHHsI. _

AMUHBI — OpraHiuecKyue TPOU3BOLHbIE aMmuaka. Kaccubukaius aMHHOB:
anmidaTHUecKue W apoMaTH4YecKue; IepBUYHBIC, BTOPUYHBIC H TPETHHIHBIC.
CtpoeHue MoJeKys, o0mas Gopmysa, U30MepHs, HOMCHKIATypa (usrIecKue
CcBOMCTBA. XMUMIHIECKOe CBOMCTBA alH(paTHUeCKUX aMUHOB: OCHOBHBIC CBOMCTBA,
QIKAITHIPOBAHNE, B3aUMOIEHCTBHUE MEPBUYHBIX AMHMHOB C A30THCTON KHCIOTOH.
Conmu aKUIaMMOHHS. |

AHWUJTHH — IPeJICTABUTENTh AMAHOB apOMaTHIecKoro pssa. Ctpoenne aHI/IJII/IHa
BsauMuoe BIMAHHE TIPYII aroMOB B MOJIEKyle aHWIMHA. OcoGeHHOCTH
XUMAYECKAX CBOMCTB aHunuHa. KauecTBeHHBIC peaKlMW Ha aHWIMH. Cnpco651
MONydeHHs W [pHMEHEHHe anu(paTHiecKuX aMHUHOB. [TomyueHue AHWIMHA W3
HUTpPOOEH301I1a.

AmuHOKHCIOTEL. HoMeHkIaTypa u w3omepus. OTaenbHbIe IPEACTaBUTEIN O
AMUHOKWMCIOT: [JIMIWH, anaHuH ~ Ou3nUeckue CBOWCTBA  AMHUHOKHCIOT.
XyUMA4YecKre CBOMCTBA aMHUHOKHCIOT Kak aM(OTEepHBIX — OpraHuiecKux
COeMMHEHMY, peaKiys MOJMKOHICHCAIMY, 00pa3oBaHue TeNTUIHON CBS3H.
Buoorndeckoe 3gaueHe aMuHOKUCI0T. CUHTE3 U THIPOJIU3 NICIITHIOB. |

Benky Kak MpUpOHBIE IonuMmepsl. [lepBudHAas, BTOPUYHAA U TpeTHYHAasS
CTpyKTypa 6elkoB. XuMHMYeCKHe CBOWCTBA OEIKOB: TMIPOIHMS, JieHaTypanus,
KaueCTBEHHBIE PEAKIIIY Ha OEIKH.

DKCIepUMEHTAIIGHEIE METONbl W3Yy4eHHMs BEIIECTB M HX IpeBpaIleHUH:
pacTBOpeHHe GeNKOB B BOAE, NEHATYpalys OCNKOB IIPY HArpeBaHuH, IIBETHBIE
peakiuu Ha OCNKH, pellleHHe OSKCIepPUMEHTANBHBIX — 3alad 1o TeMaM
«A30TcOIepKalIye OPraHiyeCcKre COSTMHEHI U «PacTio3HaBaHHe opraHquCKHx
COETUHEHUN.

BbIcOKOMOIEKYJISIPHBIE COETNHCHUS.

OCHOBHBIE TIOHSTHS XVMHM BHICOKOMOJIEKYISIPHBIX COENMHEHHI: MOHOMEP,
MoymMep, CTPYKTYpHOE 3BEHO, CTETEeHb MOTMMEePH3alliy, CPENHAS MOIEKYIAPHAA



macca. OCHOBHBIE METONbI CHHTE3a BHICOKOMOJIEKYAPHBIX COEAMHCHHH —
MOJIMMEDPH3AITUS U TTOTUKOHIECHCAIIHS. ,

[TonuMepHBle MaTepuanbl. I[DTacTMaccel (TIOMMSTHIIEH, IOJNHMIIPOIHAICH,
TTONMBUHIIXJIOPH, TOJUCTUPOJ,  ITONUMETUIMETaKpHUIIAT, TIOJIMKapOOHATE],
nonusTHIeHTepedTaNaT). Y THIH3aIMS 1 HepepaboTKa IIacThKa.

DIacToOMEpSI: HATypalbHBIA ~ Kaydyk, CUHTETHYECKHE  KaydyKd
(6yTaIMeHOBBIH, XJIOPOIPEHOBBIH, H30MPEHOBBIN) 1 CHIUKOHBL. Pesuna. '

BoJoKHa: HATypalbHble (XIOMOK, MIePCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aIleTaTHOE BOJIOKHO), CHHTETHUECKHE (KAIIPOH U JIABCAH). ;

[Tonumepsl CIIEIIAAILHOTO Ha3HAYCHUA (TedioH, K:eBnap,
5JIEKTPOIPOBOIAILIIE [IONMMEPEI, OropasaraeMble TIOJTUMEPHL).

DKCIepUIMEHTabHbIE METOIBl H3YYeHHs BEIIEeCTB U HX npeBpameHHn
03HAKOMJICHHE ¢ 00pa3liaMi IPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
KaydyKOB, peIleHHe SKCIEPMMEHTAJBHBIX 3aJad M0 TeMe «PacnosnaBanue
ILIACTMACC U BOJIOKOHY.

PacuéTHple 3a0a4u.

HaxoxneHre MONEKYIIpHOH (OPMYINIBI OPTaHHIeCKOTOo COeUHEHUsS IO
MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIMX B €T0 COCTAB, HAXOXKIEHUE MOJIEKYIAPHOU
GOopMyIIBI OPraHUYECKOr0 COEANHEHIS [10 Macce (06BEMY) IIPOILYKTOB CrOPaHUsL, TI0
KONTMYecTBy BemecTBa (Macce, 00BEMY) MPOIOYKTOB PEAKIUH W/AIA MCXOIHBIX
BEI[ECTB, YCTAHOBJIEHHE CTPYKTYPHOH (OPMyIBI OpraHW94eCcKOro BeIIECTBA Ha
OCHOBE €ro XMMHUYECKUX CBOMCTB WJIH CIIOCOOOB IIOIYHEHUs, OIPEACICHUC TOJIH
BBIXOJIa IPOAYKTa PeaKIii OT TEOPETHIECKH BO3MOXKHOTO. |

MexrpeIMeTHBIE CBA3H.

Peanu3arys MeXXIPEIMETHBIX CBS3ell [IPH U3yUeHHH OpraHUYecKoH XHMI/II/I B
10 Kmacce OCYIIECTBISETCS Yepe3 HCIOIB30BAHUE Kak OOIIMX ECTECTBEHHO-
HayqHBIX TOHATHM, TaKk ¥ IOHATHM, NPUHATEIX B OTHCHBHBIX IPEIMETax
€CTECTBEHHO-HAYYHOI'O IIMKIIA.

O6IIMe ecTeCTBEHHO-HAyUHEIe IOHATHS: ABICHHE, HAYIHBIA BaKT, IUIIOTE3a,
TeopHs, 3aKOH, aHAIU3, CHHTE3, KIaCCHQHUKaIus, HaONoeHrne, W3MEpEHUE,
HKCIIEPUMEHT, MOJIeIIb, MOIEINPOBAHHUE.

duspKa: MaTepus, aToM, OJIeKTPOH, MpPOTOH, HEHTPOH, MOJIEeKyIa,
SHEpreTHYecKHi ypOBeHb, BEIIECTBO, TeNO, 00BEM, arperaTHoe COCTOSIHIIE
BEI[eCTBA, (DM3MUECKUE BEIMUMHBI, €IUHUIBI M3MEPEHHs, CKOPOCTb, SHEPIIA,
Macca. _

BroNorns: KieTKa, OpraHum3M, OJKOCHCTeMa, Ouocdepa, MeTaboH3M,
HACJIEICTBEHHOCTb, aBTOTPOQHBIA ¥ reTepOTPOQHBIM THI IHTAHMUL, OpoJKeHHUE,
(GOoTOCHHTE3, NBIXaHWE, OENKM, YITIEBOABL, JKHpBI, HYKICHHOBBIC KHCIOTEL,
(hepMeHTHI.



I“eorpa@nm: II0JIE3HBIE UCKOIIaeMbI€, TOIIINBO.
Texnomorus: TUIIEBBIE IPOAYKTBI, OCHOBEI panOHaJIBHOI'O MMUTaHHA,
MOIOIIHE CPpeaACTBa, MaTepHUalIbl U3 HCKYCCTBEHHBIX 1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBILAS 1 HEOPTAHNYECKAS XUMUS

TeopeTnyeckue OCHOBbI XHMHH.

AtoMm. CocTaB aTOMHBIX sep. XMMHUYECKUH 31eMeHT. FI30TOmEL. CTpOCHHe
3JIEKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIE HHCIIA. DHepreTUYeCKre YPOBHU U
noxypoBHU. AtoMubre opbuTany. Knaccupuranis XUMAYECKAX SJICMCHTOB (s- P~
d-, f-amementsl). PacmpeneneHue 9J€KTPOHOB IO aTOMHBIM op6I/ITaJ151M
DeKTpOHHBIE KOH(GUIypaliy aTOMOB 3JIEMEHTOB [E€PBOT0—IeTBEPTOrO HepI/IOI[OB
B OCHOBHOM M BO30Y)XIEHHOM COCTOSIHHY, 3JIEKTPOHHBIC KOH(bHrypauHH HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

I[Teproauueckuii 3akoH U [lepuopudeckas CUCTEMa XUMUYCCKUX SIEMCHTOB
.. MenneneeBa. CBA3b MEPUOJUIECKOTO 3aKOHA H ITeproanaecKkon CI/ICTGMBI
XUMAYECKAX OJEMEHTOB C COBPEMEHHON Teopuedl  CTPOCHHA aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYCCKHUX SJIEMEHTOB 1 00pa3yeMbIX MU
IIPOCTBIX U CIIOXKHBIX BEIIECTB I10 IPYIIIaM U IIEPHOJIAM. 3HayeHue MePUOJUISCKOTr0
3axona JI.J1. MeHnneneena. '

Xumuueckass CBS3b. BUILI XHMHUYECKOM CBS3M: KOBAJICHTHAS, HWOHHAAL,
MeTa/uTnueckas. MexaHu3MBl 00pa3oBaHWs KOBAIEHTHOW CBS3MU: 06MeHI-;II>II\71 u
JIOHOPHO-aKIIeNTOPHEIA. JHEPrUd 1 IIKHA CBs3H. 1T0NApHOCT, HAalPaBIeHHOCTD 1
HACHIIAeMOCTh KOBANCHTHON cBs3u. KpaTHble CBs3d. BogjoponaHas CBS3b.
MexXMOoIeKyIsIpHbIe B3aUMOJAEHCTBHYS. a

BaleHTHOCT M BAaJeHTHBIE BO3MOXKHOCTH arToMoB. CBS3b 3JIEKTPOHHOHU
CTPYKTYPBI MOJIEKYI C MX T€OMETPUISCKAM CTPOCHUCM (Ha IIpEMepe COeUHEHHUH
3JIEMEHTOB BTOPOTO TIEPHOJIA). :

IIpencTaBieHre 0 KOMIUIEKCHBIX COSAMHCHUIX. CocTaB KOMILJIEKCHOTO, HOHA:
KOMITIEKCO0Opa3oBaTelb, JHMraHObl. 3HAYCHHE KOMIUICKCHBIX COGI[I/IHeHI/II/I
[ToHsATHE O KOOPAUHALIMOHHON XUMUHU. ;

BemecTBa MOJIEKYJISPHOTO M HEMOJEKYIAPHOIO  CTPOCHHMI. %TI/IHH
KPUCTATHYECKHX PEIIETOK (CTPYKTYP) U CBOHCTBA BEILIECTB. |

[TousiTve O AMCIEPCHBIX cCHCTeMax. MICTHHHBIE pacTBOPBL. HpeILCTaBJIeHI/Ie 4]
KOJUIOMAHEIX pacTBopax. CrocoObl BBIpOKEHUS KOHIEHTPAIMK PacTBOPOB:
MaccOBasl IOV BEIleCTBA B PAcTBOPE, MOJSPHAs KOHIEHTpauys. HackleHHbIe U
HEHACHIIICHHbBIE PACTBOPEL, PACTBOPUMOCTE. KpHUCTaIOruapaThL.

Knaccudukarms 1 HOMEHKIATypa HEOPraHMIEeCKUX BEIICCTB. TpuBranbHbIE
Ha3BaHUs OTHEIBHBIX IPEICTaBUTENEH HEOPTaHNUECKUX BEIICCTB. :



KnaccnduKamyis XMMUYECKHX DEaKIMi B HEOPraHMYeCKOH U OpraHuYecKon
XAMHWH. 3aKOH COXpaHEHWsI MacChl BEIECTB; 3aKOH COXPaHEHWS U IIPCBPANICHUS
SHEPIUH IPH XUMHYECKUX Peakiisax. Termosble dhQeKThl XUMAICCKUX peaKIuii.
TepMOXUMHUUECKUE YPABHEHHUS. :

CKOpOCTh XMMUUECKON peakluu, e€ 3aBUCUMOCTE OT PasIMIHBIX (haKTOpOB.
[OMOTreHHBIe ¥ TeTepOTeHHbIe peakluy. Karanus u KaTanu3aTopsl.

O6paTuMble ¥ HEOOpaTHMBIE PEaKIHU. XUMHUIECKOE PaBHOBECHE. KOHCTaHTa
XUMIYeckoro paBHoBecus. PakTOphl, BIUSIOIINE Ha TIOJIOXKCHHE XI/IMI/I‘ICCKOI‘O
pAaBHOBECHS: TEMIIEPATYPa, JABJIEHNUE U KOHIGHTPAIMK BEIIECTB, yIaCTBYIOMNX B
peaxtmu. [Ipuanun Jle [Tlatense. ﬁ

Ditextponutrdeckas aucconyanusa. CHIbHBIE U clabble  SIEKTPOJIHTHL
Cremenp muccormanpi. Cpena BOJHBIX DPAaCTBOPOB: KHCIOTHAs, HEHTpalbHasd,
menounas. Bomoponseii nokasatens (pH) pactBopa. I'uapomus coneil. Peakuuu
HOHHOTO 0OMEHa.

OKHCIATEIbHO-BOCCTAHOBUTENBHEIE  peakiuu.  CTemeHb  OKMCICHIU.
OKHCJIATETs ¥ BOCCTAHOBHUTENL. IIpOIECCHl OKHCICHHS K BOCCTaHOBJICHHA.
BaxkHelIne OKUCIUTEIM W BOCCTAHOBUTENIH. MeTOI 3JIEKTPOHHOIO 6aJ1cha.
DIIEKTPOJIA3 PACTBOPOB M PACIIaBOB BEIIECTB. |

DKCIepUMEHTATbEHbIE METOABl H3y4eHHS BEIIECTB X KX [IPEBPAILCHIMN:
pasJoKeHHe IEePOKCHIA BOJAOpONa B MPHCYTCTBUM KaTalM3aTopa, MOZICIH
KPUCTAUTHYECKHUX PEIIETOK, IPOBEIEHNE PEaKIHil HOHHOTO oOMeHa, OIpe/IeNeHNe
Cpefll PAacTBOPOB C ITIOMOIILK WHIWKATOPOB, W3y9ICHUE BIMAHMA paanqHHx
(GaKTOpPOB Ha CKOPOCTh XMMHYECKOM PpEaKIMH U IO0JIO0KCHHE XI/IMI/IT-IGCKOI‘O
paBHOBECHS. |

Heoprannyeckasi XHMHus.

TonosKeHze HeMeTaIoB B [1epHOIAYecKol chcTEMe XUMITYECKUX BIEMEHTOB
.M. MenneneeBa U OCOOEHHOCTH CTPOCHUSA HX aTOMOB. Du3pYecKre CBOWCTBA
HEMETAIUIOB. AJIIOTPOIKs HEMeTaJlIoB (Ha IprMepe KAUCI0poia, Cephl, (bOC(bopa u
yIIIepoa). .

Bogopox. Ilonydenue, $usHuecKue ¥ XUMUYECKHE CBOHCTBA! peaKunn c
MeTaJUTaMH 1 HeMeTaIaMy, BOCCTAHOBUTENbHBIE CBoicTBa. [ mapussl. TomIuBHbE
BJIEMEHTBL. |

Tamorensl. HaxoxneHHe B IPUPOJE, CIOCOOBI IOIYyHUCHHS, (bnanecxne "
XUMHAYEeCKHAE CBOMCTBA. 1 aloreHoBOIOPObl. BaKHeWIre KUCIOPOACOACPAKAIINC
coenWHEHUs rajoreHoB. JlabopaTopHble ¥ MPOMBIIIICHHbIC CIIOCOOBI MTOTYYSHHUS
rajjoreHoB. [IprMeHeHre raloreHOB U UX COeJUHeHHH. |

Kucnopon, o30H. JlaboparopHble ¥ IPOMBIIUICHHbIC CTIOCOOBI N0y ICHHA
kucioposa. OU3NYECKHEe W XUMUYECKHEe CBOHCTBA M IPUMCHCHHE Kncnopona u
o30Ha. OKCHIBI U IEPOKCHUIBI.
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Cepa. Haxoxnenue B MpHpOJe, CIIOCOOBI IONydEHHUS, Qusudeckue H
xumudgeckie cpodictBa. CepoBomopon, cymbdumsl. Oxcun cepsi(IV), okcun
ceprl(VI). CepHucras U cepHasi KUCJIOTBI X MX COJIH. OcoOGEeHHOCTH CBOWCTB CEPHOM
KUCIIOTHI. [IprMeHeHe Cephl U e€ COeINHEHHU.

Asor. HaxoxmeHue B IPHPOAE, CIOCOOBI IIONYYCHHUS, (pnzmqecme 5
XHMUTIecKie cBoiicTBa. AMMmuak, HUTpHAL. OKcumsl a3oTa. A30THCTAs U a30THAS
KHCIIOTH ¥ uX conu. OcOOEHHOCTH CBOMCTB a30THON KHUCIIOTBI. HpI/IMeHeHI/Ie a3oTa
W €ro coelMHeHu. A3OTHBIE yI0OpEHHUS. |

®octhop. HaxoxmeHnue B IPHPOAE, CIOCOOBI IMOTYIEHHS, bU3UYeCKUE |
xuMIdecKie cpoiictsa. @ochumsl u pochun. Okcumsl ocdopa, dochopHas
xuciota u eé comu. Ilpumenenne docdopa U €ro COeAMHCHHUN. docdhopHbIe
yI06PEHUSL.

Vriepos, HAaXOXKIEHWe B IIPUPOAe.  AJNIOTPOIHBIE MoTA(UKALIHH.
dusuueckre U XVMHYECKWE CBOMCTBA IPOCTBIX BEIIECTB, O6pa3OB§aHHBIX
yraepomom. Oxcun yrimepona(ll), oxcun yrnepona(lV), yromabHas KHCJIOTé} u eé
CONH. AKTHBHDOBAHHBIA YTomb, aicopOrus. @yiepeHsl, rpageH, yriepoAHbe
HaHOTPYOKH. IIpEMeHeH)e [IPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIIEpPOIIOM, U €TO
COEIMHEHUH. |

Kpemunit. HaxoxzeHne B IPHpPOjie, CIOCOOBI IONy9eHUs, @mnqecme I
xumuueckue cpoiictBa. Oxcupn xpemuus(IV), xkpeMHueBas KHUCIIOTa, CHIHKATBL
I[TpuMeHeHHe KPEMHHUS U ero coenuHenni. CTeKI0, ero Moiy4eHne, BU/Ibl CTEKIa.

ITonoxeHne MeTaIOB B IIeprHoaudecKo CUCTEMEe XUMHUYIECKUX 3neMéHT0B
OCOOEHHOCTH CTPOEHHs DIEKTPOHHBIX 000J04YeKk aTOMOB MeETaUIOB. O61me
dusmueckre CBOicTBa MeTaioB. [IpuMeHeHHe METalloB B OBITY H TeXHHKe
CriaBBl METaJIOB. :

DNeKTPOXUMUYECKHH DNl HANpPsDKEHHH — METalloB. O6mme  CcIocosl
IOJTyUSHI METaJIIOB: THIPOMETAILLY PIHs, IUPOMETaJLITypPrus,
3IeKTpoMeTauTypris. [loHATHE O KOPpO3UH METAJIOB. Crioco0Bl 3alUTEl OT
KOppO3HH. }

Ofmas XapakTepUCTHKa MeTalIoB [A-rpymmsl IlepronuaecKon CI/ICTeMBI
XUMITIecKHX eMeHToB. HaTpuii 1 xanuii: molydeHne, QU3niecKue i XuMAIeCKue
CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U X COSAMHCHHH. 3

O6mas xapakTepuctika MeTauos I[A-rpyrmst [leproandecKon CI/ICT@MBI
XUMUYECKAX OSMeMEHTOB. Marumifi M Kanbluil: IOTydeHwe, QU3NIECKHe U
XUMHYECKHe CBOMCTBA, NIPUMEHEHHE IIPOCTHIX BEIIECTB M HX COeIMHEHHIL.
Ké&cTKoCTh BOIBI M CITOCOOBI €€ yCTpaHCHUS. |

AfoMuHM#: TTOTydeHre, GU3NIECKUe U XMMUYECKHe CBOHCTBA, HpHMeHeHI/Ie
[IPOCTOTO BEIIECTBA M €ro COeAMHeHWH. AMQOTEpHBIE CBOHCTBA oxcnna u
TUIPOKCHIA ATFOMHUHNSA, THAPOKCOKOMIIICKCE! alIFOMAHHSL.



O6was XapakTepucTHKa MeTammoB mobounbix monrpynm (b- rpynn)
[TeproUUeCKON CHCTeMBI XUMUYIECKHX DJIEMEHTOB. |

dusnyeckre ¥ XUMIYeCKHe CBOMCTBA XpOMa U €ro COEIWHEHUH. OKCI/IJIBI u
rugpoxcuael xpoma(ll), xpoma(Ill) m xpoma(VI). XpomaTel W AUXPOMATEI, HX
OKUCIIUTENbHEIE cBoMCcTRa. [lony4yeHne u IpUMEHEHUE XpoMa. f

Omsyueckie ¥ XVMHYECKHe CBOMCTBA MapraHia M €ro COeIUHCHHHL.
Baxmedimme coemuaerus wapranna(ll), wapranna(IV), MapraHua(VI) 51
maprauna(VII). [TlepmanranaT Kauaus, €ro OKUCIUTEIbHbBIC CBOMCTBA.

DusHUecKie U XHMAYECKHe CBOICTBA Xelle3a U ero coefuHeHui. OKCHpL,
ruapoxcust v coin xenesa(Il) u sxenesa(Ill). Ilonydenue u IPUMEHCHHE XKele3a 1
€ro CIIJIaBOB.

®u3nyecKre U XMUMIYIECKHe CBOMCTBa Meu U e€ coefuHenui. [lomydenue u
IpUMEHEHHEe M U € COeINHEHHU.

[IuHK: TOTydeHHe, (QU3MUECKMe M XHMHYECKHEe CBOMCTBA. AM(bOTepHLIe
CBOMCTBA OKCHIA ¥ THAPOKCHIA [IMHKA, THIPOKCOKOMIUIEKCHI IIHHKA. IIpuMeHeHre
[[HKA U er0 COeIUHEHUN. |

DKCIIEpUMEHTATBHBIE METOIbl M3y4YeHUs BEIIECTB U HX npeBpameHHH
u3ydeHre oOpasIloB HEMETAILIOB, TOpPeHMe Cepsl, (ocgopa, Kenesa, MarHui B
KUCIOpOJe, W3ydeHHe Kojuekiwmn «Meramasl MU CIUIaBBI, B3aUMO/ICHCTBHE
[IEeJIOYHBIX U IIeJOYHO3eMENBHLIX METAIUIOB C BOJON (BO3MOXHO HCTIONB3QBAHME
BHUICOMATEPHAIIOB), B3aUMOJeHCTBYE IIMHKA ¥ JXele3a C pacTBOpaMiu KI/ICJ‘IOT 1
Ienoueil, Ka4eCTBEHHBIE PEaKIy Ha HEOPTaHNIECKHE aHHOHEI, KATHOH BO)IOpO,Z[a
M KaTHOHBl METAJIOB, B3aMMOJIEHCTBUE T'HIPOKCHIOB AIIOMUHHS U [IMHKa C
pacTBOpaMK KWCIOT W IIeNodel, pelieHre S9KCIePIMEHTANbHBIX 3a/iatd II0 TeMaM
«Tanorensy, «Cepa U €& coequHEHMs», «A30T U Hochop U UX COETUHEHUD),
«MeTasnTsl TIaBHBIX MOATPYII», «MeTalIbl TOOOYHEIX TOATPYIII».

XuMHS H KHU3Hb.

Posp XuMUHU B 00ecIiedeHHH yCTOMUUBOr0O Pa3sBUTHS Y€II0BEYECTRA. HOHHTI/IC
0 Hay4YHbIX METOJaX II03HAHNU ¥ METOIOJIOTHY HAyYHOI'0 HCCIICIOBAHMA. HaquLIe
TIPUHIAIE OPraHu3aliy XMMIYEeCKOT0 MPOM3BOACTBA. [IpOMBIIIIEHHBIC CcrIocoGHI
TIOIydYeHrs] BaKHEHIINX BellecTB (Ha MpuUMepe NPOM3BOICTBA aMMUaKa, CEpHOM
KHCIIOTEI, MeTaHo1a). [[pOMBIIIIEHHEIE CIIOCOOBI IOTyYeHHsT METAJIOB ¥ CILIaBOB.
XuMAUecKoe 3arpa3HeHIe OKPYIKAIOLIeH CpeJIbl U ero MoCieCTBhs. Porb XHAMUH B
obecIieueHNH SHEPTETHUECKON Oe30I1aCHOCTH. f,

XuMmusg HW 3J0pOBbe dYeloBeka. JIeKapCTBEHHBIE CPENCTBA. HpiaBI/ma
HCIIONB30BaHMS JIEKAPCTBEHHBIX IIpenapaToBs. Poib XUMUHU B Pa3BUTHH MEAXNMHEL.

XyMUs TWINA: OCHOBHBIE KOMIIOHEHTHI, IUIIeBble nob6aBku. Poib XI/IMI/II/I B
obecIeYeHNH TUINEeBOM 0€30I1aCHOCTH.



KocMeTwueckie ¥ Tap(roMepHble CpencTBa. bbIToBas XHMHUA. ITpaBra
6e30I1aCHOTO HCTIONb30BAHIS [IPENIapaToB OBITOBON XUMHHK B OBCETHEBHOK )KI/ISHI/I

XWMUSL B CTPOMTENHCTBE: BaXKHEHIITME CTPOUTEIIBHBIC MaTCPHATIbI (1IemeHT,
OeToH). |

XuMus B CENbCKOM X03siicTBe. OpraHndecKrue 1 MUHEPaIbHBIC yno6peHH;I

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTepUansl, KPacKu, CTEKIO, KCpamMuKa.
MaTtepuaibl AJIs 3NeKTPOHUKY. HaHOTEXHOIOTHH. ‘

PacuértHpie 3aga4u.

PacuéTel: Macchl BeIecTBAa WX 00bEMa ra3oB IO W3BECTHOMY KOIUHCCTBY
BeIeCTBa, Macce WK 00BEMY OZHOTO U3 yUaCTBYIOIINX B PEAKIMH BEIIECTB, MAcCh
(06B8Ma, KOITIYeCcTBa BEIECTBA) IPOTYKTOB PEAKIUH, ECIHM OJHO 3 BEIIECTB HMECT
IpUMECH, Macchl (00BEMa, KONMNIECTBA BellleCTBa) MIPOIYKTa PEeaKIuy, ean OJIHO
W3 BellecTB [aHO B BHIE pacTBOpa C OIpEJeNEHHOH MacCOoBOH ,ZIOJIGI/I
PaCTBOPEHHOT'O BEIIIECTBA, MACCOBOH JIONIH X MOJISIPHOM KOHIIEHTPALU BeI;LIeCTBa B
PacTBOpE, HOJH BEIXONA IIPOIYKTa PEaKIUH OT TEOPETUIECKH BOIMOKHOLO. |

MexXIpeIMETHBIE CBA3H. _

Peanuzanss  MEXIPEIMETHBIX  CBs3e IIpU  HU3YHUCHUHU obmell U
Heopranudeckoi Xxumun B 11 Kimacce OCYMIECTBILCTCS HEPE3 HCIIOE30BaHUe KaK
OBIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W IMOHATUH, IPHHATHIX B OTACJIBHBIX
IpeaMeTax eCTECTBEHHO-HAYIHOTO [IUKJIA. |

OGLie ecTecTBEHHO-HAYYHEIE TIOHSTHS: SBICHHE, HAYIHBIA BaKT, rUmoTesa,
TeopHs, 3aKOH, aHAM3, CUHTE3, KIacCH(UKALK, EPHOANTHOCTE, HaOIIOIEHHE,
U3MeEpEHHE, SKCIIEPUMEHT, MOJIeTTb, MOJCITMPOBAHUE. '

®dusmKa: MaTepysi, MUKPOMHP, MAKPOMHUDP, aTOM, SJIEKTPOH, IIPOTOH, HEWUTPOH,
JIOH, H30TOITBL, P4JHOaKTHBHOCTh, MOIEKYIIa, SHEPreTHICCKUH yPOBEHb, BEIICCTBO,
Teno, 0OBEM, arperaTHOe COCTOSHIE BEIIECTBa, H/CANbHBIA ras, (bqueCKHe
BeJTUUWHBI, €UHNUIIEI K3MEPEHNUs, CKOPOCTh, SHEPIHsI, Macca. ,

BHONOTHS: KJIeTKa, OpraHm3M, SKOCHCTeMa, bruocdepa, MeTabonu3M, MaKpo U
MUKPO3JIEMEHTEI, OCIKH, XKHUPbI, yIIEBOJBI, HYKICHHOBBIC KHUCIOTEL (hepMeHTEHL,
TOPMOHEI, KPyTrOBOPOT BEIECTB U IOTOK SHEPTHH B SKOCUCTEMAX. ‘

Teorpadusi: MHHEpabl, TOPHBIE IIOPOJIBL, TOJE3HBIE NCKOIIAEMbIC, TOI'IJII/IBO
pecypcBlL.

TexHOIOTHS: XUMUYECKas MPOMBIIUIEHHOCTh, METaIypris, CTpOI/ITeJ'IBHBIe
MaTepHanbl, CebCKOXO3IHCTBEHHOE MPOU3BOICTBO, MULIEBAs MPOMBIIIICHHOCTE,
bapmareBTHIECKas IIPOMBIIIIIEHHOCTB, TIPOU3BOJICTBO KOCMETHYECKHUX
IIperaparoB, I[POM3BOJACTBO ~ KOHCTPYKIMOHHBIX — MaTCpUaios, 3J1eKTp0HHa51
IIPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

JIAHUPYEMBIE PE3VJIbTATBI OCBOEHWS TTPOI'PAMMBI 110 XI/IMI/H/I
HA VIJTYBJEHHOM YPOBHE CPEJHEI'O OBILET'O OBPA3OBAHMA



JIMYHOCTHBIE PE3YJIbTATDI

B COOTBETCTBHUM C CHCTEMHO-IESITEIIBHOCTHBIM IIOAXOIOM B CTPYKType
JIHYHOCTHBIX PE3yJIBTATOB OCBOCHHS IIPEAMETa « XUMHES» HA YPOBHE CPETHETO obrero
00pa3oBaHUs BBIICICHB! CIENYIOIINE COCTABILAIOIIME. OCO3HAHUC O6yanOIHPIMI/ICﬂ
POCCHHCKOM  TPaKHAHCKOM  HOEHTWYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHIO,
CAMOCTOSITEIGHOCTA M CaMOOIpEeNeHHI0; HAIM4ie MOTHBAMK K OOY9eHMIO;
FOTOBHOCTh X CIIOCOOHOCTh OOYyYaroluxXcs pPYKOBOJCTBOBATECH TNPUHATHIMU B
ofImecTBe IIpaBWIaMHd ¥ HOPMaMM IIOBE[CHHS; HAIW4YMC INIPpaBOCO3HAHMS,
5KOJIOTHYECKOH KyIbTYpPBI; CIIOCOOHOCTE CTABUTE IIENIU ¥ CTPOUTH XU3HECHHBIC IITIAHBL.

JIudHOCTHEIE ~ pe3yNbTaThl  OCBOCHHSA  IIPEIMETa «XuMuS» ~ OTPaXKaroT
c(OPMUPOBAHHOCTE ~ OIBITA TIO3HABATENIBHOH U PaKTHYECKOH IeATeIbHOCTH
0GyH4aroNIIXCs B IIPOLECCE PeaTn3allii 00pasoBaTebHON NEATENBHOCTH. :

JIMYHOCTHBIE ~ PE3ylbTaThl ~ OCBOCHMS  IHpeaMera «XHMHA»  OTpaxaroT
c(OPMHUpPOBAHHOCTE ~ OIBITA IO3HABATENBHOM U IPaKTAUECKOM  IeATeNIbHOCTH
06YYaOIIIXCA B MPOIECCe Pealn3aluy 00pa3oBaTebHOK ASATENbHOCTH, B TOM HHCIIC
B UaCTH:

1) rpa:x1aHcKOro BOCIUTAHHS:

OCO3HaHHs OOYYArOUIVMUCA CBOMX KOHCTHUTYLHHOHHBIX NpaB H o6513aHH00TeH
YBKEHUSI K 3aKOHY U IPABOTIOPSIKY;

IpENCTABICHAS O COLNMANBHBIX HOPMax M TpaBUlaX Me)KJII/IqHOCTHBIX
OTHOIIIEHU! B KOJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOU NEATECIBHOCTH IIPX CO3JaHNA yT-Ie6HI:IX
IIPOEKTOB, PEIICHHN yUeOHBIX U TO3HABATEIbHBIX 337124, BBIIOJHCHHH XI/IMI/I‘IGCKI/IX
SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh ¥ IIPUWHMMATb MOTHBBI, HaMEPEHHsS, JIOTUKY H
apryMeHTHI IPYTHUX IPH aHalM3e Pa3IndHbIX BUOB yueOHOU NeATETBHOCTH;

2) NaTPHOTHYECKOro BOCIIUTAHHUSA:

[[EHHOCTHOTO OTHOIIEHHS K MCTOPHYECKOMYy MW HayIHOMY HaCJIEIUIO
OTEUYEeCTBEHHOU XUMMWH, E

yBa)KeHHS K MpOLlecCy TBOpPYECTBA B OOIACTH TEOPUH K TNPAKTHHEECKOTO
TIPUIIOKEHUS XUMHUH, OCO3HAHHUS TOr0, 4TO TaHHBIE HAYKU €CTh pe3y IbTaT IUIATETBHBIX
HaOJIFoIeHNl, KPOMOTIMBEIX SKCIEPHMEHTANBHBIX ITOUCKOB, IIOCTOAHHOTO prz[a
YUEHBIX U IPAKTUKOB,;

FHTepeca ¥ MMO3HABAaTeNIBHBIX MOTHBOB B IOTy9IEHUH U IOCTICAYIOMEM aHaJIHBC
MH(POPMALIIH O TIEPEIOBBIX HOCTHKEHHIX COBPEMEHHOM OTE4YeCTBEHHOMN XUMUH; |

3) AyXOBHO-HPABCTBEHHOI0 BOCIIHTAHHUSA:

HPABCTBEHHOT'O CO3HAHMS, STHYECKOT0 IIOBEICHIS;



CIIOCOOHOCTH OIlEHMBATh CHUTYallWH, CBA3AHHBIE C XUMUIECKUMHU ﬂBHeHHﬂM?I, 15§
PUHAMATL OCO3HAHHbBIE DPEIIEeHMS, OPHEHTHPYSICh Ha MOPATbHO-HPABCTBCHHDIC
HOPMBI ¥ [ICHHOCTH; :

FOTOBHOCTH OLIEHWBATH CBOE IOBEJEHHE W IOCTYIKH CBOMX TOBApHIICH C
HO3UIMI HPaBCTBEHHBIX M IIPABOBBIX HOPM K C YIETOM OCO3HAHHUA HOCIIE ICTBHN
ITOCTYTIKOB; |

4) hpopMupoBaHHSA KYJbTYPbI 310POBbS: :

[IOHWMaHWsi LEeHHOCTeH 370poBoro u OesomacHoro o0pasa KHA3HH,
HeO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHMS K COOCTBEHHOMY (QU3MYECKOMY H
ICUXUYECKOMY 3I0POBBIO; |

COOMIOmeHNss IpaBwi Oe3omacHOro oOpalleHuss ¢ BEIIeCTBAMA B 651Ty,
[TOBCEHEBHOM XU3HU, B TPYAOBON AEATEILHOCTH,; :

[IOHWUMAaHUS LEHHOCTH T[PaBWJI HHAMBHUIAYaJIbHOTO U  KOJIEKTHBHOI'O
6e30IacHOr0 OBEEHHS B CUTYaIlUsX, YTPOXKAIOIIHMX 3T0POBBIO U KU3HH JoeH; |

OCO3HAHHS TOCIENCTBUM ¥ HENPHATUS BPEIHBIX IPUBBIYEK (yMOTpeOIeHHs
aJIKOT'0JIs, HADKOTHKOB, KypeHHU);

5) Tpy10BOro BOCIIHTAHHUS:

KOMMYHHUKATHBHOU KOMITETEHTHOCTH B y4eGHO-HCCIIeI0BATEBCKON
JEeSTETFHOCTH, OOIIECTBEHHO IIOJIE3HOMN, TROPYECKOM U APYTUX BUIAX IeATeLHOCTH;

YCTAHOBKH HA aKTHBHOE yJacTHE B PENICHUY MPaKTHIECKUX 337121 COIMANBHON
HaIIpaBIeHHOCTH (B paMKax CBOEr0 KJacca, IIKOJIbL); ﬁ

WHTepeca K MPaKTHYECKOMY H3YYEHHIO NMPO(ECCHH pasiudHOro poja, B TOM
quClie HA OCHOBE IPHMEHEHNS [IPeIMETHBIX 3HAHWMHU 110 XUMUH;

YBaXXEHHUS K TPYILy, JIFOIIM TPYIa U pe3yIbTaraM TpyLOBOK AEATEIbHOCTH,

FOTOBHOCTH K OCO3HAaHHOMY BLIOOpY UHIMBHIYAIBHOW  TPacKTOPHH
o6pazoBanms, 6y Tymiel Ipodeccuu U peanu3auy COOCTBEHHBIX KU3HEHHBIX [LIAHOB
¢ y48TOM JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTepeCOB u
moTpebHOCTEH 00IIIeCTBa; :

6) PK0JIOTHYECKOI0 BOCIIHTAHHSA:

HKOJIOTHYECKH 1[€JIeCO00pa3Horo OTHOLIEHUS K TPUPOJE Kak I/ICTOT-IHI/IKy
CYIIIECTBOBAHUS XU3HHU Ha 3EMIIE,;

[OHMMAHUs TJI0DATPHOTO XapakTepa OKOIOTHYECKHX IIpoOieM, BIVSTHILS
5KOHOMHYECKUX IPOIECCOB Ha COCTOSIHUE IIPUPOTHON U COLMATEHOU CPEIBL;

OCO3HAHWS HEOBXOTMMOCTH HCTIONb30BAHMS JOCTIVKEHHH XMMUAK JUIs PEIICHIS
BOIIPOCOB PAlMOHAIEHOTO NIPUPOIOTIOTH30BaAHN; ”

AKTHBHOTO HENPUSATHS IeHCTBUM, MPUHOCSIIAX BPEJ OKPYKAIOLIeH MPUPOTHOH
cpesle, YMEHHs IPOTHO3HPOBATh HEOIarONpPHUsTHBIC SKONOTMYECKUE IMOCICACTBAA
IpeANPHHIMACMBIX IeHCTBUH U IPEIOTBpaIIaTh UX; |



HAIMYMs Pa3BUTOTO 3KOJOTMYECKOIO MBIIIIEHNS, KOJIOTHYECKOH KYJIbTYpBL
OIIBITA JIEATEIBHOCTH HKOJOTHIECKON HAIIPaBIEHHOCTH, YMEHHUA PYKOBOJICTBOBATECS
MMM B [TO3HABATEIbHON, KOMMYHHUKATHBHON U COLUAIBHON IPAKTUKE, cnocoGHocm "
yMEHHS aKTHBHO TPOTUBOCTOSTE UICOTIOTHH XeMOpOOHH;

7) HEeHHOCTH HAYIHOI0 NO3HAHMSI:

MUPOBO33PEHNUsI, COOTBETCTBYIOIEr0 COBPEMCHHOMY YPOBHIO Pa3BUTHA HayKH U
0OIIIeCTBEHHON IIPaKTHKH,

TOHMMAHWUSI CIIELA(QHIKY XUMHH KaK HAyKH, 0CO3HAHMUA e€ ponu B GOPMUPOBAHAH

i
i

PAIMOHANBHOT0 HAYYHOTO MBIIUIEHHS, CO3AaHMH IIENOCTHOTO IPEACTaBICHAL 00
OKPYXKAOIIeEM MUpe KaKk O €IUHCTBE [TPUPOJIBI U YET0BEKa, B MO3HAHUN IIPHPOIHBIX
3aKOHOMEPHOCTEN ¥ peLIeHUH IPOOIeM COXpaHeHNs IPHPOJHOTO PaBHOBECHS, |

yOexIEHHOCTU B 0COO0H 3HAUUMOCTH XUMUU IJIS COBpEMEHHO! LIUBUJIM3AIIUN:
B e I'yMaHMCTHYECKOW HANpPaBICHHOCTH M BAXKHOW POIM B CO3JAHUM HOBOI 0a3bl
MaTepHaIbHOM KyJbTYpEl, B PEIICHUN [I00ANBHEIX MPOOJIeM YCTOMYHBOTO pa3BUTH
YelloBeYeCTBA — CHLIPBEBOM, BHEPreTHYECKOH, IOUIEBOM MW  OKOJIOTHYECKOU
Ge30IacCHOCTH, B PA3BUTHH MEMLVHBI, 00CCIIeUEeHNH YCIIOBHH YCIISIIHOTO Ipyna H
SKOJIOTHYECKH KOM(DOPTHOM KU3HU KaXKAOTO YIeHa 00IIIeCcTBa;

€CTECTBEHHO-HAYYHOU rPaMOTHOCTH: IIOHUMaHUsI CYIITHOCTHA METOIOB HOBH&HHH
HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIB30BaTh Honyqaey[me
3HAHUS IS aHAJIU3a U OOBICHEHUS SIBICHUHN OKPYKaroIIero Mupa u HpOHCXOﬂﬂmﬁX B
HEM HM3MEHEHHUM, YMEHHUs [eNlaTh 000CHOBAaHHBIE 3aKIIIOYCHUS Ha OCHOBEC Hay4YHBIX
(haKTOB ¥ MMEFOIIMXCS JaHHBIX C LIEJBIO TIOYyYCHUs JOCTOBEPHBIX BEIBOAOB; ‘

CIIOCOOHOCTH CaMOCTOSTEILHO HCII0Ib30BATh XUMUYECKUE 3HAHUS IS pemeHI/Iﬂ'
Mpo0JIeM B peabHBIX KU3HEHHBIX CUTyalUIX;

MHTEpEeca K [TO3HAHIIO, HCCIIE0BATENBCKON ACATSIPHOCTH,

FOTOBHOCTH Y  CIOCOOHOCTM K  HENpepBIBHOMY  OOpa30oBaHUIO & H
camMo00pa3oBaHUIO, K AaKTHBHOMY IIOJTyYCHHIO HOBBIX 3HaHUM II0 XHMHUH B
COOTBETCTBUH C KXU3HEHHBIMH MOTPEOHOCTSIMU, :

UHTEpeca K OCOOEHHOCTAM Tpyda B PaslIWIHBIX chepax HpO(beCCI/IOHaJIBHOI/I
eI TEJILHOCTH. ‘

METAIIPEIMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIE Pe3yIbTaTbl OCBOCHHUS IIPOTpaMMbl IO XMMHUHM Ha ypoiBHe
cpemHero ob11ero 00pa3oBaHus BKITIOYAIOT!

3HAYUMBIE TUTST (bopMUPOBaHUS MHPOBO33PEHUA 00y4aromyXcs
MeY IMCIIMIUIMHAPHEIe (MEXIIpeIMETHbIE) OOIIeHaydHbIe IIOHATHSA, OTpaarolue
[IeJIOCTHOCTh HAYYHOM KapTUHBI MHpa M CIEIMOHWKY METOHOB IIO3HAHHS,
HCIIONB3YEMBIX B E€CTECTBEHHBIX HayKax (Marepusi, BEILEeCTBO, SHEPIHi, SABIEHNE,



TIpoIlecc, CHCTeMa, HaydHBIM (aKT, NPHMHIMI, THIOTE3a, 3aKOHOMEPHOCTE, 3aKOH,
TeOpHsL, KCCIIe0BAHNE, HAGTIONEH e, U3MEPEHNE, IKCIIEPUMEHT 1 APYTHe);
yHUBepcalbHble yueOHbIe NeHCcTBHS (IO3HABATEIBHBIC, KOMMYHHMKATHBHBIC,
PETYIATHBHEIE), ObecTeunBarolye popMupoBanre GpyHKIHOHATBHON TPaMOTHOCTH H
COLIAAJIBHOM KOMIIETEHIIH 00y4arOIIMXC S, '
CIIOCOOHOCTE O0YYAarOIIMXCS MCIIONB30BaTh OCBOCHHEIE Memnncunnnuﬁapﬁme
MHIPOBO33PEHYECKHE 3HAHNS 1 YHUBEPCAbHBIE YUeOHbIC NEHCTBUSA B [I03HABATEIIBHON
U COIMATbHON ITPaKTHKE.
MeTanpeaMeTHbIe pPe3yJIbTaThl OTPAKAIOT  OBJIAJEHHE yHI/IBepcaJIBHBIMI/I
yueOHBIMY T03HABATEIBHBIMA, KOMMYHUKATHBHBIMY ¥ PETYJIATUBHBIMU JICI/ICTBI/ISIMI/I

IMo3HaBaTeIbHBIE YHHBEPCAJIbHbIe Y4eOHbIe IeldCTBUA

1) Ga3oBble JIOTHYECKHUE A€HCTBHSA:

CaMOCTOSTENIEHO  (OopMyIHpoBaTh M aKTyalld3HpOBaTh mpobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIpeNeNATh IMeNu JeATelNbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU = HX
JOCTHYKEHHUS, COOTHOCUTE Pe3yJIbTaThl AeATEIEHOCTH C TOCTABJICHHBIMU ICJIAMH,

HCIIONB30BaTh IIPY OCBOCHHM 3HAHUM IPUEMBl JIOTHYECKOTO MBIIITICHHUA:
BBIIENATh XapakKTepHble IPU3HAKM IIOHATHHA ¥ YCTaHABIMBATH HX B3aHMOCBA3b,
ACIIONB30BATh COOTBETCTBYIOIIME TOHATUSL Ul OOBACHEHHUS OTACIBHBIX bakToB U
SIBJICHUMU;

BEIGHPATH OCHOBAHWS ¥ KPUTEPHH AN KIACCHQUKAIMH BEIIECTB 1 XUMHYIECKUX
peaknuii;

yCTAHABIWBATh  IIPUYMHHO-CIICICTBEHHBIC  CBS3HM  MEXIY 1/13yqaeMBi1MH
SIBIICHUSIMU; |

CTPOWTH IIOTHYECKHEe pACCyXIeHUs (MHAYKTHBHBIC, [EAYKTHBHBIC, | 1O
aHAJIOTWH), BBHIABIATH 3aKOHOMEPHOCTH U IPOTHBOPEYMS B paccMaTpUBACMBIX
ABIEHUAX, (HOPMYIHUPOBATE BEIBOJIBI ¥ 3AKIIFOICHNUI,

IPUMEHATH B IIPOIEcCe IIO3HAHWS HCIONB3YeMbIE B XUMHUH CHMBOJIMYECKHE
(3HaKOBBIE) MOJENH, IIPe0OPa3OBBIBATE MOJCIBHEIC TPEICTABICHHIA — XUMUYECKUAN
3HaK (CHMBOJI) 3JIEMEHTa, XUMUYecKas (popMyJa, ypaBHEHHE XUMHAYECKOU peaKIuu —
MpY pellleHud y4eOHBIX II03HABATENBHBIX M MPaKTAIeCKAX 3ajad, MPUMCHATH
Ha3BaHHbIE MOIETbHBIE IIPEICTABICHUS [UIA BBISBICHUS XapaKTEPHBIX TIPU3HAKOB
M3y9aeMbIX BEIIECTB U XUMUYECKUX PEaKIHH. '

2) 6a30BbIe HCCIEI0BaTEIbCKHE aeldcTBUA:

BIIaJeTh OCHOBaMM METONOB HAyJHOIO IIO3HAHWS BELIECTB W XUMMIECKHX
peaKui;

GOpMyIMpOBATE LIeNH U 33/la4¥ HCCIeIOBAaHN, UCIIONE30BATh HOCTaBJIeHHBIe u
CaMOCTOSTEIHHO CPOPMYIUPOBAHHEIE BOIIPOCH B KAYECTBE HHCTPYMEHTA 1'IO3HaHI/I$I 51



OCHOBEI I (QOPMHUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABUIBHOCTH BBICKAa3bIBACMBIX
CYXIEHUMU; .

BJaJeTh HABBIKAMHM CaMOCTOSTENBHOIO IIJIAaHWPOBAaHUS U HpOBenehI/m
YUEeHNYEeCKIX SKCIepMMEHTOB, COBEPIICHCTBOBATh yMEHHMs HalIIoaTh 3a XOIOM
mporecca, CaMOCTOSTENBHO NPOTHO3UPOBATh €r0  pesyibTar, (HopMyITHpOBaTh
00001MIeHUs ¥ BBIBOABI OTHOCHTEIHHO JOCTOBEPHOCTH PE3yNbTaTOB MCCIIENOBAHNMS,
COCTABJIATH 0O0CHOBAHHEIM OTUET O TIPO/IeNIaHHOM paboTe;

IPUOBPETaTh  ONBIT ~ YYEHWUECKON  HCCENOBATENBCKOM ¥ MPOCKTHOH
IeATeIbHOCTH, IPOSBISITE CIIOCOOHOCTE U TOTOBHOCTD K CAMOCTOSITEIEHOMY TIOHCKY
METOZIOB pEIIEHUs [PaKTHYeCKMX 3a7ad4, MNPUMEHEHHIO pa3MIHBIX METOJIOB
[IO3HAHUSL.

3) pa6oTa ¢ nHopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX HHpOpMAnH (HayIHO- nonynﬂpHaﬂ
JIUTEpaTypa XMMUIECKOTO COEPKAHILS, CIIPAaBOYHBIE TIOCOOHS, PeCyPCHI HuTepHeTa),
aHAIIM3MPOBATh HHMOPMALHIO Pa3IIHEIX BUIOB 1 ((OPM IPe/CTaBIEHNS, KPUTHYECKH
OIIeHMBATH €& OCTOBEPHOCTH U HEIIPOTHUBOPEIUBOCTD; |

(GOpPMyIHpOBaTh 3ampOCHl W IPUMEHATH Pa3iIWdHbIE METOIbBI TIPU TIOVCKE H
orbope wWHpOpMAaIMU, HEOOXOMMUMOW IS  BBIIOJIHCHUA yaeOHBIX  3a]ad4
OIIPENENIEHHOIO THIIA,

npuoOpeTaTb ONBIT  HCIIOJIB30BAHUA HH(popMauI/IOHHo-KOMMyHHKaTI/IBHBIX
TEXHOJIOTHH U Pa3IMIHBIX IIOUCKOBBIX CACTEM;

CAMOCTOSITETHHO BEIGHPATh ONTHMATBHYIO (QOPMy HPEICTABIEHI] HHPOPMAIIUH
(cxeMsl, rpaduKy, TUarpaMMEl, TaOIHIIBl, PUCYHKH U IpyTHe); |

HCIIONB30BaTh HAYYHBIA A3BIK B KaueCTBE CPEeCTBa IpH paboTe ¢ XUMHIYECKON
uHQOpMAIHeH: TPUMEHATH MEXKIIpeIMETHbIE (QU3NICCKUE H MaTeMaTHYeCKie) 3HaKH
W CHMBOJIEL, GOpMYIIEl, a00peBUaTypbl, HOMCHKIIATYPY,

MCIIOIB30BaTh 3HAKOBO-CHUMBOJIMYECKIE CPeACTBA HATTIATHOCTH.

KoMMyHHKATHBHBIE YHHBepcaIbHbIe yueGHbIe JeHCTBHS:

3a1aBaTh BOIPOCHI IO CYIIECTBY O6CY)KI[2L€MOIZ TEMBI B X0le Auajiora I/I/I/IJ'II/I'
JOUCKYCCHH, BBICKA3bIBATh MIICH, (bOpMYHI/IpOBaTB CBOMU IIPECHIIOKEHUA OTHOCHUTCIIBHO
BBITIOJTHCHHA HpelIHO)KeHHOfI 3aaa4u,

BBICTYIIaTh C npe3eHTau1/IeI71 pE3yJIbTaTOB [IO3HABATEILHOM EATEIIbHOCTH,
IMOJTYYCHHBIX CaMOCTOSTEJIBFHO HMJIHM COBMECTHO CO CBEPCTHHKAMH IIpu BEITIOJITHECHHUHA
XUMHYECKOr0 JKCICPHUMEHTA, HpaKTI/I‘—IeCKOH pa6OTI>I II0 HCCJIICJOBAaHHUIO CBOMCTB



M3y9aeMbIX BEMIECTB, PEANU3ally y4eOHOro IPOeKTa, ¥ POPMYIHUPOBATE BHIBOEL 11O
pe3yIbTaTaM [POBENSHHBIX HCCIENOBAHMI MyTEM COTTACOBAHHS IO3ULMIL B XOZe
oOCyXJIeHUs 1 OOMeHa MHEHUSAMHU.

PeryasiTuBHbIe yHUBepcabHbIe Y4eOHbIE NeiCTBHA:

CaMOCTOSTENILHO IUIAHHPOBAaTh M OCYLIECTBIIATH CBOKO ITO3HABATEIBHYIO
JeITeNFHOCTh, OmpeAesss e€ Lend U 3a7adyd, KOHTPOJIMpOBaTh M IO MeEpe
HEOOXOIUMOCTA KOPPEKTHPOBaTh TpPeAaracMblil — alrOpuT™M HEHCTBHA IIPH
BEITOJHEHUH y4eOHBIX U WCCIEIOBAaTeNbCKUX 3alad, BHIOMpATh Hanboee
30 EKTUBHEIM cIOco6 MX pelleHus ¢ y4ETOM IIONTyYeH s HOBBIX 3HAHHH O BEIIECTBAX
U XUMIYECKUX PEeaKIUiX; '

OCYIIECTBJIATH CaMOKOHTPOJIb OEeATCIIbHOCTH Ha OCHOBC CaMOElHaJ'II/Ba; Hu
CaMOOIICHKH.

IIPEJMETHBIE PE3YJIbTATBI

[IpeaMeTHBIE pe3yibTaTbl OCBOEHHS INPOrpamMMbl IO XMMHH Ha erIy6JIeHH0M
YPOBHC Ha YPOBHE CpEaHETO O6II.I€FO O6p83OBaHI/IH BKJIIOYAKOT CHGIII/ICI)I/ILICCKI/IG I[.HH
yqe6H0r0 Hpez[MeTa «XUAMUAI» HayT'IHBIC 3HaHWsI, }’MCHI/ISI nu CHOCO6BI JICI/ICTBI/II/I 110
OCBOCHHUIO, I/IHTepHpeTaHI/II/I J51 Hpeo6pa30BaHmo 3HaHI/II‘/JI, BHIOBI OEATCIBHOCTHU IIO
MOMyYEeHHIO HOBOTO 3HAHMS H NPHMEHEHHIO 3HAHUH B PasIMIHBIX yueOGHBIX
CI/ITyaLII/IHX, a TaKXE B peaﬂBHBIX JKHN3HCHHBIX CI/ITyaI_[I/IHX, CBS3aHHEBIX C XI/IMI/Ieﬁ. B
HporpaMMe 110 XUMHUHA Hpe)IMeTHBIe p€3y.HBTaTBI Hpe)ICTaBHCHBI 10 rogaM I/IBYqCHI/IfL

10 KJIACC

[TpenMeTHBIE pe3yIIbTaThl 0CBOSHHA Kypca «OpranudecKkas XUMUs) OTPaxkaroT:

cOpMHUPOBAHHOCTb NIPEACTABJIEHUH: O MECTE U 3HAUCHUH OpTraHIUYecKON XMMUU
B CHCTEME eCTECTBEHHBIX HAyK U €& pONd B OOECIEeYeHHH YCTOUYHBOIO pa3BI/iTPI$I
YeI0BEYeCTBa B PEIeHMM ITPOOJIEM SKOJIOIMYECKOH, SHEPreTHIecKor M IHIIEBOM
0€30IIaCHOCTH, B pPAa3BUTHH MEIUIWHEI, CO3JaHWHM HOBBIX MAaTEpPHAIIOB, HOBBIX
WUCTOYHHUKOB DJHEPTUM, B 0OeCHedeHUH DPallMOHAJIBHOIO IIpPIpO)IOHOJIBBOBaHH%, B
(GOPMHUPOBAHNY MUPOBO33PEHHS B 00IIEN KYIBTYPBI UEIIOBEK, 8 TAKXKE SKOJIOTHUECKH
060CHOBAHHOIO OTHOIIEHHUS K CBOEMY 3[0POBBIO U IPUPOIHOHA Cpeie; ﬂ

BJaJeHde  CHUCTeMOM  XWMHYECKMX  3HaAHMW,  KOTOpasg  BKIOYaeT:
OCHOBOIIOJIArAOITE TIOHATHS — XAMAYECKUH SIEMEHT, aToM, SApO U BJIEKTPOHHAs
060I09Ka aTOMa, S-, P-, d-aTOMHBIE OpOHUTATIN, OCHOBHOE U BO30YKIEHHOS COCTOSHIL
atoMa, TUOpUAW3allis AaTOMHBIX OpOWTajed, WOH, MOJEKyld, BaleHTHOCTE,
5IIEKTPOOTPHIIATENIBHOCT, CTEIIEHb OKUCIIEHNS, XUMUIECKas CBS3b, MOJIb, MOJIAPHAA



Macca, MOJISPHEINA 00BEM, YIIIepOIHBIH CKeleT, (yHKIHOHAIbHAs IPYIIIa, pazmican,
CTPYKTYpHBIE (GOpMYyIsl (pa3sBEpHYTBIE, COKpAIIEHHBIE, CKENETHBIS), N30MEPHSI
CTPYKTypHas M TPOCTPAaHCTBEHHas (TeoMeTpudeckas, ONTHYECKas), W30MEpE,
TOMOJIOTHYECKHMH PsJI, TOMOJIOTH, YIJI€BOLOPOIbI, KHCIOPOI- U a30TCOEPIKALIINE
OpraHMYecKWe  COSNWHEHMs, MOHOMEp,  IIOJIHUMEp,  CTPYKTYpHO®C 3BEHO,
BEICOKOMOJIEKYJISIPHBIE COETMHEHNS; TEOPUH, 3aKOHBI (eprojudecKuit 3akoH [, n.
MeHzeneeBa, TeopHs CTPOEHMs opraHWdeckmx BemecTB A. M. bytineposa, 3aKoH
COXpaHEHMsT MAcChl BEIECTB, 3aKOH COXPAHEeHHs U IIPEBpallleHUs SHEPIun an
XAMHUYECKAX pEaKIusxX), 3aKOHOMEDHOCTH, CHMBOJIMYCCKHH  SA3BIK XUMHH,
MUPOBO33PEHUYECKHE 3HAHUA, JEKallMe B OCHOBE IIOHMMAHWs IpUIMHHOCTH M
CHCTEMHOCTH XWMMUYECKUX SBIIEHHUH; TMPeICTaBIEHUsS O MEXaHW3MaX XUMHUYCCKUX
peaxIuii, TEpPMOINHAMHUICCKIX U KUHETHYECKMX 3aKOHOMEPHOCTAX MX IPOTEKaHUA, O
B3aFMHOM BIMSHHM aTOMOB M TPYHI aTOMOB B MOIeKynax (MHIYKTHBHBIA U
Me30MepHBIit 3ddexTsl, opuentantsl 1 u II pozma); BakTonoruIecKkue CBEIEHUS O
CBOMCTBAX, COCTABE, IONYYECHWH U OE30NACHOM MCIIONB30BaHAN —Ba)KHEHMITHX
OPraHMYECKUX BEIIECTB B OBITYy M IPAaKTUYECKOH HESATETHHOCTH YelOBeKa, 001mmx
HayYHBIX MPUHIMIAX XHMHAIECKOro IIPOM3BOACTBA (Ha IpPHMEpPE nponsBoncTBa'
MeTaHoIIa, IepepaboTKu HeTH);

chOpPMHUPOBAHHOCTh YMEHHM: BBIABISITH XapaKTEPHBIE MPU3HAKH HOHHTI/II/I
yCTaHABIMBATh WX B3aUMOCBS3b, HCIOJIE30BATH COOTBETCTBYHOIIMC IOHATHA IpPH
OTIMCAHUN COCTABa, CTPOCHHS ¥ CBOUCTB OPraHUYECKUX COEUHCHUH; |

chOPMHUPOBAHHOCTb YMEHHI:

HCIIONH30BaTh XMMHUYECKYIO0 CHUMBOJIMKY JJISI COCTaBICHMSA MOJ'IeKyJIﬂpHBIX 51
CTPYKTYPHEIX (Pa3BEPHYTHIX, COKPAIIEHHEIX ¥ CKENETHBIX) GOpMyN OpraHM4ecKuX
BEIIECTB; i

COCTaBILITh YPaBHEHMS XMMHUYECKHMX DEeaKkluil U pacKphIBaTh HX cymHOCTL
OKHCIIUTEILHO-BOCCTAHOBUTENBHBIX peakuui IIOCPEICTBOM COCTaBJICHHUS
3JIEKTPOHHOTO GaNaHca 3TUX PeaKIuii, peakiuii FOHHOrO 0OMEeHa Iy TEM COCTABIICHHSA
MX TIOJTHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN,

M3TOTABINBATH MOJENX MOJIEKYJ OPraHUYECKHX BEIIECTB I I/IJIJI}OCTpaHI/II/I ux
XIMHYECKOTO U IIPOCTPAHCTBEHHOIO CTPOCHNS;

copMHUPOBAHHOCT yMEHWMH: yCTaHaBIMBATL IPHHAIEKHOCTE Hsyqume
OpTaHUYECKUX BEIIECTB [10 MX COCTaBY U CTPOESHHIO K ONPE/ICIEHHOMY KJ1acCy/TpyIe
COeNIMHEHNH, JaBaTh UM Ha3BaHWs [0 CHCTEMAaTHYeCKOW HOMEHKIAType (IUPAC) u
IPUBOJWTH TPUBHAIBHBIE Ha3BaHUs AN OTHEIBbHBIX IpeJCcTaBATeNel OpraHuIecKuX
BelecTB (3TWIEH, AaleTHIeH, TONyoJ, IIIUIEpPHH, JSTUJICHITHKOIb, denou,
dbopManbIerus, aleTalbIer ], aleToH, MypaBbHHAs KHCIOTa, YKCyCHasd KHCIOTa,
CTeapHHOBAs, OJIEMHOBAs, MATbMUTUHOBAS KHCIOTHI, TIIMIHH, AaHWH, Maano3a
GpyKTO3a, aHWIINH, TUBUHHUI, U30IPEH, XIOPOIPEH, CTHPOT 1 IpyTHUe);



chOPMHUpPOBAHHOCTE YMEHHS OIpeNeliATh BHJ XHMHYECKOW CBS3Ul B
OpraHMYeCKUX COeTUHEHUSX (KOBAJICHTHAs X MOHHAS CBA3b, G- U TT-CBA3b, BOJOPOIHASI
CBSI3b); |

ChOPMHUPOBAHHOCTh yMEHUS IIPUMEHATh IIOJIOKEHWS TEOPHH CTPOCHUS
opranudeckux Bemects A. M. Byrtneposa st 0OBSICHEHHs 3aBECHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMUS; @

CchOPMHUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh COCTaB, CTPOEHHE, ®H3quCKHe u
XHMHUYECKHEe  CBOMCTBA  THIMYHBIX  TPENCTABUTENEN  pa3lMYHBIX  KIIACCOB
OpPraHUYeCKUX BEIECTB: AJKaHOB, LAKIOAIKAHOB, AJIKEHOB, ajJKaJWCHOB, aJIKWHOB,
apOMaTHUYECKUX YTJIEBOJOPOIOB, CIHUPTOB, aJBJErHIO0B, KETOHOB, Kap6OHOBBIX
KHCJIOT, IPOCTEIX W CIOXHBIX 3(UPOB, XHUPOB, HUTPOCOCIWHEHHH K aMHHOB,
AMHHOKHUCIIOT, GEIKOB, YIIIEBOIOB (MOHO-, IU- ¥ TIOJIMCAXapUIIOB), HITIOCTPHPOBATH
TeHEeTHYECKYIO CBA3b MEXIY HUMH YPaBHEHHSIMU COOTBETCTBYIOIIUX XI/IMI/I‘-ICCKI/IX
PEaKIMi ¢ MCIIOIB30BAaHUEM CTPYKTYPHBIX QOpMYII; '

c(OPMHPOBAHHOCTH YMEHUS ITOATBEPIKIATE HA KOHKPETHBIX IPEMEpax xapaKTep
3aBHCHMOCTH PEAKIMOHHON CITOCOOHOCTH OpraHUUeCKUX COEMHEHNH OT KPATHOCTH U
THIIa KOBAJIEHTHOM CBs3M (- ¥ TT-CBSI3M ), B3AMMHOI'O BIMSAHHSA aTOMOB U TPYIIIL aTOMOB
B MOJIEKYJIAX; ;

cOPMHUPOBAHHOCTh YMEHUs XapaKTepU30BaTh WCTOYHHKH YITIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOIHEIH ra3, yrojib), CIOCOOBI ero nepepaboTKu U MPaKTHIeCcKoe
IIPUMEHEHHUE MTPOTYKTOB I1€PEPAOOTKHY; |

cOPMHUPOBAHHOCTE BIAJCHHUS CHCTEMOW 3HAHHU O eCTeCTBeHHo-HaquHX
MeTofax IIO3HaHWs — HaOMONEHWW, U3MEPEHMH, MOJICITHUPOBAHUH, 3KcnepHMeHTe
(peaIbHOM ¥ MBICIICHHOM) ¥ YMEHHUS IIPUMEHSTH 3TH 3HAHUS; :

cOPMHPOBAHHOCTh YMEHHUS NPUMEHATH OCHOBHEIC OICpalliy MBICITENBHOI
IeSTebHOCTH — aHalli3 M CHHTE3, CpaBHEHHe, 0000IIeHHe, CHCTeMaTH3alMIO,
BBISBIICHHUE NPUYMHHO-CIIEACTBEHHBIX CBS3eH — I M3y4eHWs] CBOMCTB BEIIECTB U
XUMAYECKUX PEaKIIni;

cOPMHUPOBAHHOCTh YMEHHUH: BBIABIATH B3aWMOCBSA3b XMMHYECKHX 3HaHI/II/I g
HOHSTHSMHU Y [IPEICTABICHISIME IPYyTUX €CTECTBEHHO-HAYIHBIX IPEMETOB AL 60nee
OCO3HAHHOI'O [IOHMMAHHUA CYIITHOCTA MaTepHUaJILHOTO €IWHCTBA MHDA, WCTIOIB30BATh
CHUCTEMHbIEe 3HAHHUSA [0 OPraHWYecKOdl XUMUH [ OOBACHEHUS U IPOTHO3UPOBAHU
SBIIEHUMN, UMEIOIINX €CTECTBEHHO-HAY4YHYIO IIPUPOLTY; .

c)OpPMHIPOBAHHOCTH YMEHHIA: IPOBOAKUTE PACIETHI TI0 XUMUIECKUM QOPMYTIaM H
ypaBHEHHAM XHMUYECKAX PEAKIHH C HCTIONb30BaHUEM (PH3MYECKHX BETMIHH (Macca,
00BEM  Tra30B, KOIMYECTBO  BEILECTBA), XapaKTEepU3YIOIIUX BEI[eCTBa| C
KOJHYECTBEHHOM CTOPOHBI: PAacuéThl MO HAXOXKACHHIO XHUMUYECKOH (OPMYJIBI
BEIleCTBA TI0O W3BECTHBIM MACCOBBIM [JOJISIM XMMHMYECKHAX D3JIEMEHTOB, IPOAYKTaM
CrOpaHWs, IUIOTHOCTH Ia3000pa3sHbIX BEIECTB;



CcOPMHUPOBAHHOCTh YMEHHI: IIPOTHO3UPOBATH, aHATM3UPOBATH U OLIEHUBATH C
MO3MITHi SKONOTMYECKOH 6e30IaCHOCTH MOCIECTBHS OBITOBOM 1 MPOU3BOACTBEHHOM
IeSITEeIBHOCT 4YeJOBEKa, CBS3aHHOW C TepepaboTKOM BEIIECTB, HCIIOIB30BATH
TOTy4eHHbIe 3HAHWSA Ul MPUHATAS TPaMOTHBIX peIleHMH IpolieM B CUTYaIsX,
CBSI3aHHBIX C XUMHUEH;

C(OPMUPOBAHHOCTh YMEHHUH: CaMOCTOATEIBHO IUIAHUPOBATH U npOBoﬁ;I/ITL
XUMMUYECKHHN 3KCIIEPUMEHT (TIOTyueHe U U3y4eHHe CBOMCTB OPraHNueCKUX BEIIECTB,
KauyeCTBEHHBIE peaxIu yTJIE€BOLOPOIOB Pa3IYHBIX KIacCoB = W
KHCIIOPOACOIEPIKAIINX OPTaHUIECKHUX BEILECTB, PEIIeHIEe SKCIIEPUMEHTAIIBHBIX 3a/1a1
110 PACIO3HABAHWIO OPraHHYECKUX BEIECTB) C COOMIONEHHEM NPaBUI GE30MaCHOr0
oOpalIeHus ¢ BelllecTBaMK ¥ J1abopaTopHBIM 000py0BaHIEM, (GOPMYIUPOBATE LETb
WICCIeOBaHMs, MPEACTABIATh B DazINIHOM GopMe pe3ylnbTaThl OSKCIIEPUMEHTA,
AHAITU3UPOBATH % OLEHUBAThH UX JOCTOBEPHOCTH;

chOpMHPOBAHHOCTb YMEHHMN .

COBIIIOIATh MPaBHIa SKONOTMYECKH LIEeCO00Pa3HOro MOBEJeHHs: B OBITY H
TPYZOBOM [EATENBHOCTH B IMENSX COXPAHEHHsS CBOEro 3/I0POBbS, OKPYIKaromIeH
IIPUPOIHOM CPEbl U TOCTIDKEHHUS €€ yCTOWYNBOIO Pa3BUTHSA;

OCO3HaBaTh OIIACHOCTh TOKCHYECKOrO IEHCTBHA Ha IKUBBIC OpI‘aHI/IBMBI
OIIpeNeIEHHBIX OPraHAIECKUX BEIIECTB, TOHMMAs cMbIct nokasarerst [IIK;

AHAJIM3UPOBAThH I1e7ecO00Pa3HOCTh IPUMEHEHUS OpPraHUIeCKUX BemeCTp B
IPOMBIIIIEHHOCTH ¥ B OBITY C TOUKHM 3pEHHUS COOTHOIICHUS PUCK-TIOIIB3a,;

c(OPMHPOBAaHHOCTh ~ yMEHMH: OCYIIECTBIATH LENEHAIPABICHHBIH TIOHICK
XUMIYecKO# HHQPOPMALMK B PA3TMIHEIX UCTOYHWKAX (HaydHas M yqeOHO-HAydHAs
JIMTEpaTypa, CpecTBA MaccoBod nHbopmaruy, VIHTepHeT U ApyrHe), KPUTHYECKH
aHAIM3MPOBATh XUMUUECKYHO HH(MOpPMAIHIO, epepabaTsiBaTh e€ U HCIONb30BaTh B
COOTBETCTBHH C [TOCTABJIICHHON y4eOHOH 3a1ade. |

11 KJIACC

IIpenMeTHBIE pe3ylbTaThl 0OCBOeHM Kypca «OOIas i HeOpraHuIeCKas XUMUST
OTPaXKAIOT:

chOPMHMPOBAHHOCTS IIPEICTABIEHHA: O MAaTepUalbHOM €IUHCTBC Mﬁpa
3aKOHOMEPHOCTSX ¥ M03HaBAEMOCTH SABIICHHUI IIPUPOABL, O MECTE U 3HAUCHUH XUMHAH
B CHICTEME eCTECTBEHHBIX HAayK M €& POl B 00ECIeUeH!H yCTOUINBOIO pa3BUTHS, B
PEIICHAN TIpo6JIeM SKOJNOIUYECKOH, SHEPreTHIECKOH U MHIIeBOH 6€30IaCHOCTH, B
Pa3BUTHUH MEIWIMHEL, CO3JaHUK HOBBIX MaTepHalloB, HOBBIX HCTOIHUKOB 3Heer?I, B
00ecrieYeHNH  DAlMOHATBHOTO  IIPUPOAOIONB30BAHHSL, B (QOPMHPOBAHUH
MUPOBO33pEHUs ¥ 001IIeH KyIbTYpPEI YENI0BEKA, & TAKIKE SKOJOTHICCKH OGOCHOBaHI—i;OFO
OTHOIIIEHHS K CBOEMY 3JI0POBEIO U IIPHPOIHOM Cpeze;

BlIaJeHWe  CHCTEMOM  XHMHYCCKHX  3HaHHK,  KOTOopasd BKJIFOUAET:
OCHOBOIIOIArAONITHE TIOHATHS — XAMUUECKHH 3IEMEHT, aToM, PO aTOMa, U30TOIIB,



SNeKTpoHHAs obonouka aroma, S-, p-, d-aTOMHBIE opbuTany, OCHOBHOC U
BO3OYXKISHHOE COCTOSHHS aToMa, TIMOpMAn3alyis aTOMHBIX opburane, HOH,
MOJIEKYJIa, BAIEHTHOCTb, 3IeKTPOOTPHUIIATENBHOCTD, CTEIIEHD OKACICHIS, XUMUIECKas
CBs3b (KOBAJCHTHAS, MOHHAs, MeTaIMYeckas, BOJAOPOIHAs), KpHCTaﬂHquCKaﬂ
peméTka, XWMHYecKas peakls, PpacTBOp, IJNEKTPONMTEI,  HESJICKTPOJHUTEL,
SIIeKTPOJTHTHYECKAs TUCCOUMALS, CTEIIeHb TUCCOIMALIUH, BOJOPO/IHBIA TI0Ka3aTelb,
OKHCIIUTENb, BOCCTAHOBUTENb, TEILIOBOM 3(Q(MEKT XMMUYECKOH peakIuy, CKOpPOCTh
XAMHUYECKON peakIid, XUMHYECKOe paBHOBECHE; TEOPHM M 3aKOHBI (Teopust
3JIEKTPONIMTHYECKON TUCCOLMALIH, TeprHoarIecKull 3akoH L. Menzeneesa, 3aKOH
COXpaHeHMsl MacChl BeIeCTB, 3aKOH COXpPaHeHHA W MPEBpallCHUA SHEPIAH an
XAMHUYECKUX PeaKiisiX, 3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH ILGI/ICTBYIOH_[I/IX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3IK XUMUM, MAPOBO33PEHICCKAEC 3HAHH,
Jle)Kalie B OCHOBE TTOHMMAHHUS [IPAYHHHOCTH U CHCTEMHOCTH XUMUYECKUX SBIICHUN;
COBpEMEHHBIE TPEACTABICHNA O CTPOSHWM BEINECTBA Ha aTOMHOM, HMOHHO-
MOJIEKYJIADHOM ¥ HAJMOJIEKYISPHOM YPOBHSX; IPEACTABICHHS O MEXaHM3Max
XAMHYECKUX PEaKIni, TEPMOIUMHAMUUECKAX U KMHETUYECKUX 3aKOHOMEPHOCTAX X
IPOTEKAHHs, O XMMHIECKOM PaBHOBECHH, DacTBOpaX W IHCHIEPCHBIX CHCTCMAX,
(QaKTONIOrMYECKHe CBEIEHHA O CBOWMCTBAX, COCTaBe, IIONYHCHHH H Oe30macHOM
FCIIONIb30BAHMA BAKHEHIINK HEOPTaHWUYECKUK BEIIECTB B OBITY H HpaKanecKon
NeATENLHOCTH YeIoBeKa, OOIIMX HayIHBIX IPHHITHIIAX XUMHIECKOTO POU3BOJCTEE,

chOPMHMPOBAHHOCTh YMEHHUM: BBUIBILITE XapaKTEPHBIC IPU3HAKH TIOHSTHH,
yCTaHABNUBATH WX B3aHMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOMMC IIOHATHS IMPU
OTIVCAHNY HEOPTaHWYECKUX BEIIECTB U UX IPEBPALICHIH;

c(hOPMUPOBAHHOCTS YMEHHMS HCIONB30BaTh XUMHUYECKYIO CHMBOIMKY A
cocTaBieHnss (QOPMyJN  BEIIECTB W YPaBHEHHMH  XMMWYECKHUX peaxIuii,
cucrematndeckyo nomenknatypy (IUPAC) u TpuBHalbHBIC HA3BaHMS OTILCJIBHBIX
BEILIECTB; ';

c(hOpPMHPOBAHHOCTh YMEHHsS ONpPENeNATh BAJICHTHOCTE U CTCNCHb OKHICIICHUS
XAMAYECKUX DJIEMEHTOB B COEIWHEHMSIX, BUJ[ XMMUYECKOH CBA3H (KoBalleHTHasI,
FOHHAS, METAITAYECKas, BOJOPOIHAST), THI KPHCTAIIMIECKOH PEIIETKA KOHKPETHOTO
BEII[ECTBA,;

c(OPMHUPOBAHHOCT YMEHHUs OOBSICHAIT 3aBUCUMOCTD CBOMCTB BEIECTB OT Bpma
XPMHHYECKOH CBA3M W THIA KPHCTAITMYECKOM DEIIETKH, OOMEHHBIH M JIOHOpHO-
AKIIEIITOPHEIN MEXaHW3Mbl 00Pa30BaHNUs KOBAJICHTHOM CBA3H;

c(OPMHpPOBAHHOCTh YMEHHH: KIacCH(PUIUPOBATh: HEOPraHWIECKHUE BEIHICCTRA
10 WX COCTaBy, XHMHUYECKHE PEAKIUH 10 Pa3iIHBIM IPH3HAKAM (uucity U coc:TaBy
pearupyromux BEIECTB, TEIUIOBOMY 3(QbeKTy peaKiuy, HMCHCHHIO CTeIIeHEN
OKHWCJICHHSI DJIEMEHTOB, OOpaTHMOCTH, YYacTHIO KaTajusaropa H )Ipyme)



CaMOCTOSITENTFHO BEIOMPATh OCHOBAHWS M KPUTEPUH UL KIIaCCH(pUKaIiH Hsyqaeyblx
BEIIECTB U XUMHUUECKUX PEaKIUH,
cOPMHUPOBAHHOCTH YMEHHUS PACKPBIBATE CMBICTI IEPHOJNIECKOTO 3aKOHA q Nn.
MeHneneesa U JEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
IIPOCHOCTHYECKYIO PYHKIIUH, |
cOPMHPOBAHHOCTh YMEHHUN: XapaKTepH30BaTh 3J€KTPOHHOE CTPOCHHUE aTOMOB
U MOHOB XMMHYECKMX 3JIEMEHTOB IIEpPBOro—4eTBEPTOro Heprosios llepuomumdeckon
cuctemsl J[.W. MenneneeBa, HCIONb3Ys TOHATHSI «SHEPIETHYCCKHE YPOBHHY,
«IHepreTUYecKhe MOIypPOBHUY, «s-, p-, d-aTOMHBIE opOuTanm», «OCHOBHOC H
BO30YXXIEHHOE HSHEPreTHYECKHE COCTOSHHUS aToMay, OOBSICHATh 3aKOHOMEPHOCTH
M3MEHEHNs CBOMCTB XMMHUYECKHX DIIEMEHTOB M UX COEIUHEHWH IO nepnoz[aM 51
rpynnam [lepuommdaeckoit cuctemsl JI. V. Menzeneesa, BaJCHTHBIC BOSMOXHOCTH
ATOMOB DJIEMEHTOB Ha OCHOBE CTPOEHMS UX JIEKTPOHHBIX 000JI0UEK;
c(OPMHUPOBAHHOCTh ~ YMEHHH:  XapaKTepu30BaTh (ommcHIBaTE)  OOIME
XUMHWYIECKIUe CBOMCTBA BEIIECTB Pa3IUYHBIX KJIACCOB, IOATBEPXKIATE CyIICCTBOBAHUE
reHeTHYEeCKOM CBI3M MEXIY HEOPraHMYECKMMU BelleCTBaMU C ITOMOIIBIO ypaBHeHHﬁ
COOTBETCTBYIOIINX XUMUUECKUX PEaKIINH,
cOPMHUPOBAHHOCTE ~ yMEHMS  PacKpbIBaTh  CYIIHOCTB! OKI/ICJII/ITGJI];HO-
BOCCTAHOBUTEIBHEIX PEaKIMi MOCPEACTBOM COCTAaBJICHHS JJIEKTPOHHOI'O 6aﬂ4Hca
3THX peakldd; peakiyii HOHHOTO oOMeHa IyTEM COCTaBICHHSI HX MIOJHBIX M
COKpAaIEHHBIX HOHHBIX ypaBHEHUN; peaxuu TUAPOIIU3A; peaknuu
KOMILIEKCO0Opa3oBanus (Ha IprMepe THIPOKCOKOMILIEKCOB IMHKA 1 ATFOMUHIS);
cOPMHUPOBAHHOCTE yMEHMS  OOBACHSTH  3aKOHOMEPHOCTH — IIPOTCKAHHUA
XAMHUECKHX pEaKl|ii ¢ yd&TOM HX DHEPreTHYeCKUX XapaKTEepUCTHK, XapaKTep
M3MEHEHHUs CKOPOCTH XMMHUUECKOM PeaKIuy B 3aBUCUMOCTH OT PasIMiHbIX (baKTopOB
a TaK)Ke XapakTep CMEIIeHWS XMMWYECKOTO PaBHOBECHA IO BIMAHNEM BHEIIHHUX
Bo3neicTauit (mpunnui Jle Illatense); ‘
cOpMHUPOBaHHOCTD YMEHHs XapaKTepU30BaTh XUMUIECKHE PEaKliH, JIeXKalme
B OCHOBE IIPOMBINIIEHHOTO MOTy9eHHs CEPHOU KUCIOTHI, aMMHUaKa, obmue HaquLIe
OPUWHIUIBL ~ XUMHUYECKMX  TPOU3BOJCTBE; 11e7€C000Pa3HOCTD TPUMEHEHIS
HEOpraHWYeCKUX BEIIECTB B IPOMBIIIICHHOCTH H B OBITYy C TOYKH 3peHI/I§I
COOTHOIIICHUS PUCK-II0JIb3a, ;
c(hOpPMHUPOBAHHOCTH BIaICHHS CUCTEMON 3HAHUH 0 METOaX HayIHOTO H03HaHH${
SBJICHAN INPUPOIBl — HaONIOAEHWE, H3MEpEeHHe, MOJIEIMPOBAHUE, aKcnepHMeHT
(peanbHBI W MBICICHHEIN), HCIIONB3yeMBIX B €CTECTBEHHBIX HayKaX, yMEHI
IPYMEHATh 3T 3HAHWS IPKU SKCIIEPUMEHTAIBHOM MCCIIEN0BAaHUM BEIICCTB U pinid:
OGBICHEHNS KUMUUECKUX SBJICHUN, MMEIONMX MECTO B IIPUPOJE, HMPaKTHISCKOH
JIeSITENIbHOCTH Y€I0BEKa U B TIOBCEHEBHOM JKU3HM, |



c(hOPMUPOBAHHOCTS YMEHHS BBHISBISATH B3aHMOCBA3b XHUMHMYECKUX 3HAHHH C
MIOHATHAMM U [IPEICTABICHUSIMH IPYTUX €CTECTBEHHO-HAYYHBIX IIPEIMETOB AJIL 6omee
OCO3HAHHOI'O TOHUMAaHMS MaTePUAIILHOIO €IUHCTBA MHPA;

c)OPMUPOBAHHOCTS YMeHHUs TPOBOJUTH PACUETHL: C HUCTIONB30BAHUEM TTOHATHH
«MaccoBas [OJId BELIeCTBA B PAacTBOpe» U «MOJApHasd KOHIICHTpaLWs»; MacChl
BeIlIeCTBA MK 00BEMa ra3a 10 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce UK 00BEMY
OIHOTO U3 YYAcTBYIONIMX B PEAaKI[MH BEIIECTB; TEIIOBOrO 3(QeKTa peaxiuw;
3HAueHWsI BOIOPONHOTO IIOKA3aTells PAacTBOPOB KHCIOT M INENO4Yed ¢ H3BSCTHOH
CTeNeHbI0 UCCOIMAlUY; Macchl (00BEMA, KOMMYECTBA BEIeCTBA) IPOIyKTa peaKuy,
eCITH OJHO M3 MCXOMHBEIX BEIECTB JaHO B BHUJE PAacTBOPA C ONpPENeTEHHOM MaCCO%BOf/'I
Ji0TIelt PacTBOPEHHOIO BEIECTBA HIIH JaHO B U30BITKE (MMEET IIPUMECH); IOIIH BBIX?OII&
MIPOJYKTa PeaKIui;, 00BEMHBIX OTHOIIEHUH ra30B;

cOpMHUPOBAHHOCTb YMEHHH: CaMOCTOATENBHO INIAHUPOBATH U IPOBOAUTH
XUMHYECKUH SKcIIepIMeHT (IIPOBEIEHHE PeaKuii HOHHOro 0OMeHa, TOATBEPIKICHHE
KAUEeCTBEHHOTO COCTABA HEOPTaHWYECKHX BEIECTB, ONIPEENeHHe CPEbl PACTBOPOB
BEII[ECTB C TIOMOIIBIO MH/MKATOPOB, M3ydeHHe BIUSHHS PasIMYHBIX ()aKTOPOB HA
CKOpPOCTh XHMHUYECKOH peakliy, pelleHHe JKCIEPUMEHTANBHBIX 3a1ad II0 TeMaM
«Mertamsiy 1 «HeMeTammsi») ¢ cobroeHreM MpaBuil 6e30macHOro oOpalleHns ¢
BEIlIeCTBAMU U J1a00paTOpHEIM 000pyHOBaHIEM, (OPMYIUPOBATH LIeJIb UCCICNOBAHN,
IpECTaB/IATs B Pa3inyHOM (opMe pe3ysbTaThl dKCIEePUMEeHTa, aHaM3UpOBaTh U
OIICHUBATbH UX JOCTOBEPHOCTE; ’

cOpMHUPOBAHHOCTh YMEHUH: COOMIOAATh MMpaBuiia I0JIb30BaHHU XUMHAYIECKOH
mocynoil W naGoparopHBIM 00OpyHOBaHMEM, OOpalleHus ¢ BemGCTBaMI/i; B
COOTBETCTBUM C HMHCTPYKIMAMH TI0 BBINOJNHEHHUIO J1aGOPaTOPHBIX XMMHYECKHX
OTIBITOB, 3KOJOTMYECKH 1eJecoO0pasHoro IOBeleHHs B OBITY H przLoZBoﬁ
JEATENFHOCTA B IEIIX COXpAaHEHMs CBOETO 3I0POBbS, OKPYKaroIlen anpon:Hof/'I
cpelbl W JOCTWKGHHs e€ YCTOHYMBOIO pas3BUTHS, OCO3HABaTh OMAcHOCTH
TOKCHYECKOT0 IEeHCTBHS Ha JKHUBbIE OPraHU3MBI OIpeNeI€HHBIX HEOPraHMYECKUX
BEIIIECTB, MOHKUMast cMbIcT rokasarens [TJIK; |

c(OPMHPOBAHHOCTh ~yMEHUH: OCYIIECTBIATh LENECHAPABICHHBIH  MOUCK
XUMUYECKOM MHGOPMAIMY B PA3IMYHBIX MCTOYHHKAX (HaydHas W yd4eOHO-HaydHas
JIMTepaTypa, CpeCcTBA MaccoBoil nHbopMauy, VIHTepHeT U ApYrHe), KPUTHIECKH
AHAIM3MPOBATh XMMUYECKYIO HH(MOPMAIHIO, IepepabaTsiBaTh € ¥ MCII0Jb30BATE B
COOTBETCTBMH C [TOCTABICHHON y4eOHOM 3a1a4ei. ‘
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