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MOSICHUTEJIbHASA 3AIIMCKA

PaGouas porpaMMa 110 XMMHH Ha yPOBHE CpeiHero o6mero o0pasopanysi paspaboTaHa Ha OCHOBE
denepansHoro 3axona ot 29.12.2012 Ne 273-03 «O6 obpasosanmm B Poccuiickoii Demepauumy,
TpeGOBaHuil K pe3yNbTaTaM OCBOSHHS (erepalbHON 00pasoBaTeNbHOM NPOrpamMMbl CPEIHEro obiero
ob6pasopanusas(®OIl COO), mnpencrapnennslx B DenepalbHOM TOCYIapCTBEHHOM 00pa3oBaTEIBLHOM
craumapre COO, c yuérom KoHuemmmu npemnojaBaHus y4eOHOro mpeaMera «XuUMHSI» B
o6pa3oBaTebHBIX opraHu3anusax Poccuiickolt ®eneparyy, peaau3yOmMX OCHOBHbIC o6pazoBaTebHBIE
IIPOTpaMME], ¥ OCHOBHBIX ITONOXKeHHH «CTpaTeriun pasBUTHS BOCIUTAHKA B Poccuiickoii @enepanuy Ha
neprox o 2025 roxa» (Pacnopspxenue [Tpapurenscta PO ot 29.05. 2015 Ne 996 - p.).

XUMHAsS Ha ypoBHE YIUIyONEHHOTO HM3y4eHHs 3aHMMaeT BaXXHOC MECTO B CHCTEME CCTECTBEHHO-
HayuHoro o6pasopanms ydamumxcs 10-11 kmacco. M3ydeHuwe HpeaMETa, PEalu3yeMoe B yCIOBHAX
nubdepeHnMpoBaHHoro, NpoUIBHOr0 OOydeHHs, IPH3BAHO OOECHeYHTH ob1reo6pa3oBaTenbHyI0 U
O6IIEKYIBTYPHYIO IIOATOTOBKY BBITYCKHMKOB LIKOJBI, HEOOXONMMYIO /Uil ajantaldd HX K OBICTPO
MEHSFOLIAMCS. YCIOBHSAM JXHM3HH B COLMYME, a TAkKe UL MPOJODKEHHs OOydeHHs B OpraHM3allHiaX
IpoheCCHOHATHEHOrO 06pa3soBaHMs, B KOTOPEIX XVMHUS ABJIACSTCS ONHON K3 IPUOPUTETHBIX JACIHIIIIH.

B mporpaMMe II0 XMMHH HasHaueHHe HpeaMeTa « XuMHsy MONy9aeT HOAPOOHYI0 MHTSPIIPETALIHIO B

COOTBETCTBHH C OcHoBomojararomumu nonoxerusma ®TOC COO o B3auMo0OyCIOBICHHOCTH LETeH,
COICPXaHMS, pe3yabTaToB OOyweHHs H TpeOOBaHMM K YPOBHIO MOATOTOBKM  BBIIYCKHHKOB.
CBHIETENHCTBOM TOMY SBJISIOTCS CJIETYIOIIME BHIIOJTHIEMBIE IPOrpaMMOi 110 XMMUHU (yHKITHH:
-HHGOPMALIMOHHO-METOMIECKasl, Pealn3alys KOTOpod obecrneunBacT MONYYEHHE MPEACTaBICHUS O
HeJIIX, COIePXKAHUM, oBImell cTpareruy o0y4eHHs, BOCIMTAHMAS M Pa3BUTUs O0YJaIOMHUXCs CPENCTBAMH
IIpEMETa, H3y9aeMoTO B PAMKAX KOHKPETHOTO IPOGHIIS;
-OpraHU3allMOHHO-ILIaHUPYIOIIa, KoTOpas pexycMaTpuBacT onpeaeeHHeE: MIPUHITUIIOB
CTPYKTYPHPOBAHHMA ¥ IIOCIECAOBATCIBHOCTH H3YYeHHMs y4eOHOrO MaTepuana, KOIMIECTBEHHBIX H
KAYECTBEHHBIX €r0 XapaKTEPUCTHK; [OAXON0B K (JOPMHUPOBAHMIO COAEPIKATEIHHOM OCHOBBI KOHTPOJIA U
OLICHKH 0Opa3oBaTENbHBIX JOCTIDKCHHH 0Oydalomuxcs B paMKax WTOrOBOM aTTEeCTalluH B dbopme
€IWHOI0 FOCYIAPCTBCHHOI'O IK3aMeHa N0 XMMHH.

IMporpamma Ajis yriryOIEHHOTO H3yYCHMS XUMHUH:

--yCTAHABIMBAECT HMHBAPHAHTHOE IPEAMETHOE COAEpKaHUe, OOsA3areNbHOe IUIs H3YydEHUs B paMKax
OTHENBHBIX Npo(uieii, MpeIycCMaTPUBAeT PpACHpENEICHAE MW CTPYKTYPUPOBAaHHE €ro IO Kiaccam,
OCHOBHBIM COJIEPKATEIBHBIM JTHHUAM/pa3ziesaM Kypea, |

--1aéT IpUMEPHOE pacnpeeieHne y4eOHOr0 BpEMEHH, PEKOMEHYEMOr0 JUL H3yYECHU OTACIBHBIX TEM; '
--TIpeyIaraeT MPHMEPHYIO IOCIIe0BATeIbHOCTh M3YYeHHS YYeOHOro mareprana ¢ ydETOM JIOTHKH
HOCTPOEHHs Kypca, BHYTPUIPEIMETHBIX M MEKIIPEIMETHBIX CBSI3€H;

--aéT METOIMYECKYIO MHTEPIPETAIMIO leiiell U 3a1ad M3ydeHHs IpeaMeTa Ha yriyOneHHOM YPOBHE C
yUSTOM COBPEMEHHEIX NPHOPHTETOB B CHCTEME CpefHEero oOmero obpasoBaHus, COIEPKaTeNbHOH
XapaKTEPHCTHKA [UIAHUPYEMBIX pE3yNbTaTOB OCBOGHHS OCHOBHOH 00pa3soBaTeNbHOH IPOTPaMMBI
cpenrero o0mero o0pa3oBaHHS (JIMYHOCTHBIX, MeTampeJMEeTHEIX, IIPEIMETHBIX), & TAKXKe C YI&ToM
OCHOBHBIX BHJOB YYeOHO-IIO3HABATENBHBIX JCHCTBHH 00ydalomerocs MO OCBOCHHMIO COXEpPXKAHMSA
IpeaMera. S

' Tlo BceM Ha3BaHHBIM TO3MIMAM B IPOrpaMMe IO XMMHH NPEIyCMOTPEHA MPEEMCTBEHHOCTH C
00ydeHHEM XHMHM HA YPOBHE OCHOBHOIO 0OILlero oOpasopaHus. 3a Ipesenamu yCTaHOBJICHHOMH
[POrpaMMOiil IT0 XMMHHM 00sS3aTeNnbHOM (HHBAPHAHTHOM) COCTARIIAIONMEN Coep aHus yueOHOro peaMeTa
«XuMHUsI» OCTaéTcsi BO3MOXHOCTH BBIOOpPA €ro BapUaTHUBHON COCTABIAIOIIEH, KOTOpas MOJDKHA
ONpe/IeNATECS B COOTBETCTBHE C HAIPaBICHUEM KOHKPETHOTO NpoQmis 00yueHus.

B cootBerctBuu ¢ koHuentyarsHeiMu TooxesusMu GPI'OC COO o HasHa4eHHH TNPEIMETOB
6a30Boro u yriy6iéHHOTO YpoBHEH B cucTeme MHbdepeHIMPOBAHHOr0 00yUeHHS Ha YPOBHE CPE/IHETO
o01ero o6pa3oBaHHsl XHMHS Ha YPOBHE YITYyONEHHOINO H3y4eHUs HaNpaBlicH HA pPealM3ailuio
IIPEEMCTBEHHOCTH C HOCTETYIOIIMM JTAlOM [IOIyYeHHs] XUMHUYECKOro 00pa3OBaHus B PaMKaX H3yYCHHS
CHEeNMATbHBIX €CTECTBEHHO-HAYYHBIX M XMMHYECKMX NUCLMIUIMH B BY3aX M OpraHU3alMiIX CPEIHEro




HpO.(i').éCCI/IOHaJIBHOI‘O obpazoBanus. B 3TOH CBS3M M3ydeHHE IpeaMeTa «XHUMHS» OPUEHTHPOBAHO
[IPEUMYIIECTBEHHO HAa pacIDUpeHHe W YINIyOJIeHHWe TEOpeTHUecKOM H IPaKTHYECKOM IMOArOTOBKM
OoOydJaroIuXcsl, BBIOPABIIHX OINpeneNéHHBII IpoduIk OOYydYEeHHMs, B TOM WYHCIC C MEPCIEKTHUBOM
HOCJIEAYIOMEro TONyYeHHs XHMHYECKOro oO0pa3oBaHMsA B OpraHHM3amUsaXx Npo(eCcCHOHANBHOIO
obpasoranus. Hapsamy ¢ atum, B cBete TpeboBanuit ®I'OC COO k miaHEpyeMBIM pe3yIbTaTaM OCBOCHHUS
benepanpHON 00pa3oBaTeIBHON IpOrpaMMbl cpenHero oOmero o6pa3oBaHMs H3YydCHHE IIpEIMETa
«XUMHUS» OpPHEHTUPOBAHO TAKKE HA pEIIEHWE 3aNad BOCIUTAHHS MW COLMAIBHOTO Pa3BUTHUS
oOygaromuxcs, Ha (GOPMHPOBAHUE Y HUX OOMICHHTEIUIEKTYATbHBIX YMCHHH, YMEHUH palMOHAIH3ALUHK
yueOHOro Tpyaa ¥ OOOOLIEHHBIX CIIOCOOOB NEATENBHOCTH, MMEIOMMX MEeXAUCIHILIMHAPHEIH,
HAAIPEIMETHBIN XapaKTep.

CocrapnsmomuMu  upeaMeTa  «XUMHS» Ha YpOBHE YINIYONEHHOIO H3Y4YEHHs  SIBISIOTCA
yriayOnéHnele Kypcel — «Opranudeckas xuMmus» # «OOmass u Heopranwyeckas xumus». Ilpm
OTIpeJIeIeHHH TTOXO00B K 0T6OPY H CTPYKTYPHOH OpraHH3aIliH COIECPIKAHHS THX KypCOB B IIPOrpaMMe
M0 XWMHH 3a OCHOBY HpHHATH mnojoxenus O®I'OC COO o paznuumsx 0a30BOTO U YriayOIEHHOTO
ypoBHeii H3ydeHus IpeaMeTa.

OcHOBY cozepkaHus KypcoB «OpraHmdeckas xumus» u «OOIIas u HeopraHHdecKas XUMHS»
COCTaBJISIET COBOKYIHOCTD NIPEIMETHBIX 3HAHUH U YMEHUM, OTHOCAIIMXCS K 6230BOMY YPOBHIO U3YUCHHUS
mpeaMera. JTa CHCTEMa 3HAHUHM IOIydaeT OIpeleNEHHOE TEOPETHYECKOe XOIOIHEHHE, MO3BOJIAIONIEe
OCOZHAHHO OCBOHTH CYIIECTBEHHO OONBIIMH O6BEM (AKTONOrMYeckoro MaTephama. Tak, Ha
YIIyOnEHHOM YpOBHE W3ydeHHs IIpeaMeTa obecledeHa BO3MOXHOCTh 3HAUMUTEIHHOTO YBEIHYEHUS
00BEMa 3HaHMM O XUMHYECKHMX JJIEMEHTaX M CBOMCTBaX MX COEAMHEHHUI Ha OCHOBE pacIMUpPEHUs U
yriayOaeHus NpeACcTaBlIeHU O CTPOCHUH BEINECTBA, XUMUIECKON CBS3H U 3aKOHOMEPHOCTSAX IMPOTEKaHMUS
peakiuii, paccMaTpUBaeMbIX C TOYKH 3pEHHUS XUMHUYECKOM KWHETHKH W TepMOJHMHaMuKu. M3yueHue
Iepuoaudeckoro 3akoHa Hu Ilepuonwdeckodf CHCTEMBI XMMHYECKHX OJJEMEHTOB Oasupyercs Ha
COBPEMEHHBIX KBaHTOBOMEXAHHWYECKHX MPE/ACTABICHUSX O CTPOCHHH aToMa. XHMHYecKas CBI3b
OOBACHSIETCS C TOUKU 3pEHHsI SHEPIeTHUECKUX M3MEHEHUH ITpu e€ 0O0pa30BaHUH M Pa3pyIICHUH, a TakKe
C TOYKH 3pEHHS MEXaHU3MOB e€ oOpa3oBaHus. M3ydueHue TUIIOB peakiuil JOmoNHseTCs GOPMUPOBAHUEM
IpeaCcTaBIeHUN 00 3IEKTPOXUMUYECKUX IIpoIieccaxX M 3JIEKTPOJIM3E pacIuiaBOB M PacTBOPOB BEIIeCTB. B
Kypce OpraHM4YecKOM XMMWH IpU PAaCCMOTPEHHH pPEaKIMOHHON CIIOCOOHOCTH COCHMHEHHH YAeIIeTcs
ocoboe BHUMaHHE BOIIpocaM 00 3JIEKTPOHHBIX 3¢ deKTax, 0 B3aUMHOM BIUSHHM aTOMOB B MOJEKYJIaX U
MEXdHMU3MaxX peaKIuid.

- Oco0oe 3HaYeHHE HMEET TO, YTO Ha COJIeplKaHue KypCOB XHUMUH YIIIyOJIIEHHOTO YPOBHS H3yUeHUS
IUI KJIACCOB OIpeeIEHHOTO Ipods (IIaBHEM 00pa3oM Ha X CTPYKTYPY H XapakTep IOMOHEHHH K
ofmeil cucteMe IpeAMETHHIX 3HAHWI) OKAa3BIBAIOT BIMSHHME CMEXKHBIE HpeAMeThl. Tak, Hampumep, B
COJIEPXAHUH TIpeIMeTa NIl KIacCoB XMMHKO-(u3nueckoro npoduis 6oibinoe 3HaYeHHe OyayT UMETh
aneMeHTHl y4eOHOTO MaTepuana mo obmel xumum. [Ipy u3ydenuy nmpeaMera B JaHHOM Cllydae aKIEHT
Oynet cienaH Ha OOLIHOCTH METOJOB NO3HAHWA, OOINHOCTH 3aKOHOB M TEOPHI' B XUMUHW U B (QUIMKE:
aTOMHO-MOJEKYJISIpHAas TeopHs (MOJEKyJIsIpHas TeopHs B (HU3MKe), 3aKOHBI COXpaHEHHs Macchl U
SHEPTUH, 3aKOHBI TEPMOIMHAMMKY, SJIEKTPOJIH3a, MPEICTABICHHS O CTPOSHUH BEIIECTB U JAPYTOE.

B To e BpeMs B CONEPXKAHHM TNPEIMETa LIS KIACCOB XHMHKO-GHONOIHYECKOTO PO
Gonpmmui ynenmpHEI Bec OyAeT WMETh OpraHHYecKas XHUMHsA. B 3TOM cliyyae IpemoCTaBIsAeTCs
BO3MOXXHOCTE UI1 Ooliee OOCTOSTENHHOIO DPACCMOTPEHHSI XMMHYECKON OpraHu3aliid KIETKH Kak
OGHOIOTHYECKO} CHCTEMEBL, B COCTaB KOTOPO# BXOAAT, K IPUMEPY, TAKHE CTPYKTYPHEIE KOMIIOHEHTHI, KaK
JUNHIBL, GENIKH, YTIEBOABI, HYKJICHHOBBIE KUCIOTHI U Apyrue. I[Ipyu 3TOM 3HaHMS O COCTaBe M CBOMCTBAxX
IpEICTaBUTEN e OCHOBHBIX KJIAaCCOB OPIaHUYECKUX BEIIECTB CIYXKaT OCHOBOM I M3YYEHHS CYIIHOCTH
mponeccoB GoTocuHTe3a, ABIXaHUS, THIICBAPEHUS.

B nnane ¢dopMHpOBaHUS OCHOB HayYHOTO MHPOBO33DEHHS, OCBOEHHs OOIIEHAYYHBIX METOHOB
MMO3HAHUA K ONBITa MPaKTHYECKOI'o NPHUMEHEHUsS HAyYHBIX 3HAHHM H3ydeHHe mpeaMera «XHMHS» Ha
yIrIy6JIEHHOM ypOBHE OCHOBAHO Ha MEXKIIPEAMETHBIX CBS3SX C YYCOHBIMH MpeIMETaMH, BXOIAIIUMH B




COCTaB TIpeIMETHEIX obnacteil «EcTeCTBeHHO-HAY4HbIE MPEIMETE», «MaremaTuka H UH(POPMATHKAY U
«Pycckuii A3bIK U IATEpATypay.

IIpu m3ydenun y4eGHOrO mpeaMera «XuMEA» Ha yriayOINE€HHOM ypOBHE TAKOKe, KaK Ha YPOBHC
OCHOBHOTO M cpemHero obimero o6pasoBands (Ha 06a30BOM YPOBHE), 3anadeil IePBOCTENCHHOM
3HAYUMOCTH ABIIETCS (POPMUPOBAHME OCHOB HAYKH XMMMH Kak 00J1acTH COBPEMECHHOIO €CTECTBO3HAHM,
IIPaKTHIeCKOH AEATETBHOCTH YeNOBEKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOH KyJIBTYpl. PelneHue oToH
3a7a94 Ha YIIIyGIEHHOM YPOBHE H3ydeHHs [PEAMeTa IPEeIoNaracT PeaTu3aliio TAKNX Lelel, KakK:
--(bopMHUpOBaHye PEACTABIEHHH: O MATEPHABHOM eIMHCTBE MUPA, 3aKOHOMEPHOCTSAX U [I03HABACMOCTH
SIBJICHMH TIPAPOJIBI, O MECTE XUMUH B CHCTEME €CTECTBEHHBIX HAYK U €€ Belyllel poyd B 00eCTICUeHUH
YCTOMYHMBOTO pa3BHTHS WYENOBEYECTBA: B PEIICHMM INPOOIEM OSKONOTHYECKOH, OSHEPreTHIeCKOd H
[UIIEBOM 6e30IacHOCTH, B Pa3sBUTHH MEIUIMHBI, CO3LAHHMM HOBBIX MAaTepHANOB, HOBBIX HMCTOYHHKOB
SHEpPIHMH, B OOECTEYEHHH DPALHOHATBHOTO IPHPOJONONB30BAHAS, B GOPMUPOBAHUE MHPOBO33PEHU H
o6IIel KyIbTyphl YENOBEKA, a TAKXKE SKOJIOTHIECKH 000CHOBAHHOTO OTHOINECHHUS K CBOEMY 3/10POBBIO H
NIPUPOIHON Cpene;

--OCBOEHHE CHCTEMBl 3HAHM, JISKANUX B OCHOBE XMMHYECKOH COCTABILIIONIEH €CTECTBEHHO-HAYIHOH
KapTHHBI MUpa: (QyHIaMEHTAIBHBIX OHATHH, 3aKOHOB ¥ TEOPHil XMMHH, COBPEMEHHBIX IIPEACTABICHHH O
CTPOCHHH BEINECTBA HA PAsHBIX YPOBHSAX — ATOMHOM, HOHHO-MOJEKYISIPHOM, HaJMOJEKYJIPHOM, O
TEPMOJMHAMHYECKAX H KHHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHMS XUMHHECCKHUX peaknui, o
XHMUYECKOM PpaBHOBECHH, DacTBOpax M IHCIEPCHBIX CHCTEMaX, 00 OOMMX HayYHBIX IPHHIHIAX
XHMAYECKOTO IIPOU3BOACTBA,
--hopMHupoBaHHEe y OOyYaOIMXCs OCO3HAHHOrO IIOHHMAHHSA BOCTPeGOBAaHHOCTH — CHCTEMHBIX
XHMHAYECKMX 3HAHWH U1 OOBACHEHHMS KIIOYEBBIX HAedi u IpobGJeM COBPEMEHHOW XUMHH, I
OOBACHEHUS ¥ TIPOTCHO3UPOBAHMS SBJICHHH, MMEIOMHUX ECTECTBEHHO-HAYUHYIO IpUpOY; TPAMOTHOTO
pelieHHss TpoGJNeM, CBS3aHHBIX C XHUMHCH, NPOTHOSHPOBAHHS, AHATM3a W OLCHKA C IO3HIHH
SKOJIOTHYECKOH Ge30NaCHOCTH IOCIEACTBHI OBITOBON M MIPOM3BOJICTBEHHOM JESTENBHOCTH 4Y€JIOBEKA,
CBA3aHHOM ¢ XMMMYECKUM IPOM3BO/ICTBOM, HCIIONB30BAHUEM U IEPepabOTKOM BENIECTB;
--yIIIy6eHue MpeICTaRIeH i 0 HayYHbIX METOaX [O3HAHMS, HEOOXOUMBIX JJIsl NPHOOpEeTeHHs YMCHHH
OPUEHTUPOBATLCS B MUPE BENIECTB U OOBSICHEHMS XUMHUYECKHX SBICHUM, IMEIOIIX MECTO B IPUPOJIE, B
IIPAKTHYECKOM AEATETEHOCTH U IIOBCEAHEBHOM XKU3HH. ‘

B niaHe peamH3allMi IEPBOOYEPEIHBIX BOCIMTATENBHBIX M Pa3sBHBAIOMMUX (DYHKUMH LEIOCTHOM

CHCTEMEI CPEIHEro o0IIero 00pa3oBaHus IPH H3yYEHHH IIpeaMeTa « XuMus» Ha yIIIyOJIEHHOM YPOBHE

0c0o6YIO aKTyaJbHOCTH IPUOOPETAIOT TAaKKe LENH ¥ 3a1adH, KaK:
--BOCIMTAHHE YOEKIEHHOCTH B IIO3HABAEMOCTH SBJICHUH IPUPOJIBI, YBOKCHHS K IPOLECCY TBOPYCCTBA B
OONACTH TEOPETHYECKMX M MPHUKIAJHBIX HCCICAOBaHMH B XuUMHM, (QOpMHpOBaHHWE MUPOBO33PEHHMS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH; '
--pa3BATHE MOTHMBALUK K OOYIEHHIO ¥ IO3HAHMIO, CIIOCOGHOCTEH K CaMOKOHTPOIIIO ¥ CaMOBOCIIMTAHHIO
Ha OCHOBE YCBOEHHsI 00IIeYeOBEICCKHUX HEHHOCTEH;
--pasBHTHE TIO3HABATENbHBIX HMHTEPECOB, HHTEIUICKTYyaIbHBIX H  TBOPYECKHX  CHOCOOHOCTEH
obOyuaromuxcs, GOPMUPOBAHKE Y HUX CO3HATENBHOTO OTHOIIEHHUS K caM00OPa30BaHHIO U HEITPEPHIBHOMY
00pa3soBaHHIO KaK YCIOBHIO YCIENHOH NPOPecCHOHANBbHOM ¥ OOIIECTBEHHOM JEATENBHOCTH,
OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO U IIOTPEOHOCTH B 30POBOM 00pase KU3HH;
--pOpPMHpPOBaHHE YMEHHMH W HAaBBIKOB Pa3yMHOIO IIPHPOJIONONL30BAaHMSA, PAa3BUTHE OKOIOTHYCCKON
KyJIETYpBI, IPHOOPETEHHE OIBITa OOIECTBEHHO-TI0IE3HOM SKOIOTHYECKOM NeATENbHOCTH.

O6mee 9MCIO 9acoB, HPEAYCMOTPEHHBIX AN H3ydYEeHUs XUMHHU Ha YIIYOJICHHOM YPOBHE CPEIHETro

o6mero o6paszosanus, cocrasiser 102 gaca B 10 xinacce (3 yaca B HeZEmO).



COJIEPXKAHUE OBYYEHUSI
10 KJJACC

OPTAHMYECKAS XUMUSL

"~ TeopeTHYECKHE OCHOBbI opraHHvecKoil XuMHH.

[Ipeamer W 3HAYCHHE OPTAHMYCCKOM XWMHM, HPEACTABICHUC O MHOro00pasiy OpraHMyYecKux
COCNWHEHH.

DIeKTPOHHOE CTPOCHHE aTOMa YIJepoja: OCHOBHOC H BO3OYXIEHHOE COCTOSHMA. BajneHTHBIE
BO3MOKHOCTH aTOMa YIieposa. XUMHJecKas CBSI3b B OPTaHAICCKUX COCAMHCHMAIX. Tune! THOpHAKM3ALAN
aTOMHEIX opGuTane#t yriepona. MexaHusMbl 00pa3oBaHis KOBaJEHTHOH CBs3K (OOMEHHBIA U JTOHOPHO-
aKLeNTOpHEIA). THIEI NEpeKphIBaHUsA ATOMHBIX opburaneif, c- u m-cBs3W. OjuHapHad, JBOUHAT M
Tpoitsas caa3b. CIIOCOOE! paspsiBa CBA3EH B MOJICKYIIAX OPraHHICCKuX BelecTs. IIoHsaTHE O CBOOOIHOM
pazukane, Hykneobue ¥ SNeKTpoQue.

Teopusi CTpOSHHUs. OPTAHHIECKHX COENNHCHUH AM. BytiepoBa U COBpeMEHHbIE IIPCICTABICHUA O
CTPYKType MOJIEKyJl. 3Ha4eHHe TEOPHH CTPOCHHS OPTaHMICCKUX coenuuenuii. MoOJEKyIsIpHBIE H
cTpykTypHEle (opmynsl. CTpYKTYpHBIC opMyNBl PasIHYHEIX BHJIOB: Pa3BEPHYTAs, coKpauiéHsas,
ckenernas. Vsomepus. Buapl H30Mepuu: CTPYKTYpHAs, MPOCTPAHCTBCHHAS. DnexTpoHHBIE 3QQEKTH B
MOJIEKyJIaX OpraHuYecKuX COSUHCHUH (MHAyKTUBHBI 1 ME30MEPHBIN 3P PeKTHI).

- TpeacTtapieHue 0 Knaccu(UKAIyy OPraHUIECKUX BCMICCTB. [MousTre 0 QYHKIUOHAIBLHON IPyIIIIE.
Tomonorus. Tomomnormueckne pampl. CucTeMaTHdecKas HOMEHKIATypa OpTraHHYeCKHX COCVHECHHH
(IUPAC) u TpuBHAILHbIC Ha3BAHMA OTHCIIBHBIX [peACTaBUTETICH.

 OcoBGeHHOCTH W KIacCH(MHMKALWS OPraHMYECKHX PCeaKI(. OKHCIUTETHEHO-BOCCTAHOBUTEIIBHBIC
peaKiiy B OPTaHAYECKON XUMUH.

DKCIEePHMEHTATBHBIC METOJIBI U3y EHNUS BOIIECTB M 1X IpeBpallieHuii: 0O3HAKOMIICHHE C 00OpasnaMu
OPTaHHYECKHX BEIIECTB M MaTepHaaMyl Ha HX OCHOBE, OIIBITEI 10 MPEBPAIlCHHIO OpraHU94ecKuX BEIICCTB
Ips HarpeBaHuu (IUIaBJieHHE, OOYIIMBAHWE U ropeHue), KOHCTPYHPOBAHWE MOJENeH MONCKYI
OpPraHMYECKUX BEIIECTB. '

YrieBoaopoasl.

Ankansl TOMOJOrMYecKHii psn  ainkaHoB, oOmas ¢opMyia, HOMEHKJIaTypa H U30MEpHSL.
DIeKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI aJIKaHOB, Sp°-THGPHIM3AIMSA ATOMHBIX OpOHTanel
yTiIepona, 6-CBsA3b. OU3UUECKUE CBOMCTBA AJIKAHOB.

| XUMHUYECKHE CBOMCTBA aIKAHOB: pEaKIW{ 3aMEINCHUs, W30MEPH3alu, ACTHIPHPOBAHMI,
MMKITH3AAY, [THPONH3a, KPEKWHra, TopeHus. lIpeicTaBieHHE O MCEXaHM3ME peakiuii pajuKaIbHOTO
3aMelIeHus. ’ '

Haxoxnenue B mpupoge. CrocoOs! MoyueHus 1 IPUMEHCHIE aIKaHOB.

[uxnoankansl. OOmas ¢opmyna, HOMEHKIATypa W H30MEPHSL. Oco0eHHOCTH CTPOCHHS H
XEMHUYECKHX CBONCTB MAIHX (LMKIOMPONAH, IMKIOOYTaH) M 06BMHEBIX (IIMKIONEHTAH, I(HKJIOTEKCaH)
nukIoankaios. CIocoGEI TOyYeH s ¥ IIPUMEHEHNEe UKIIOAIKAHOB.

Askensl. ToMomormyeckuii psii ankeHos, obmias GopMysna, HOMEBKIATYpa. JJCKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl AJIKCHOB, sp>-THOpUIE3ALHUs ATOMHBIX OpOHTaleH yriepona, 6- 1
n-cBsisn. CTPYKTypHas M TeoMeTpHueckas (WHC-TPAHC-) H30MEpHS. dusryeckre CBOMCTBA aJIKCHOB.
XUMUYECKHe CBOMCTBA: PEAKIMU IPHCOCAMHEHMS, 3aMCIICHUS B O-TIOJIOXKCHHE IIPH JIBOIHOM CBS3H,
HoJMMepH3aMa U okucieHus. IIpasuio MapkoBHHKOBA. KauecTBeHHBIE PEaKiMy HA NBOMHYIO CBA3b.
Crioco051 oIyueHus ¥ IPUMEHCHHAE alTKEHOB.

Anxanuensi. Kinaccudukanus ankaaueHoB (CONPHKEHHBIC, H30JUPOBAHHEIC, KYMYIUPOBAHHbLE).
OCOBEHHOCTH 3IIEKTPOHHOTO CTPOCHHS M XMMHYECKHX CBOHMCTB conpsokEHHBIX IueHoB, 1,2- m 1,4-

npucoenuHenye. llomimepusanus CONPAKEHHBIX HCHOB. Criocobsl  MONyueHHs W NPUMEHCHHE
aNKaIueHOB. :



AnkuHbl. [OMOJOTHYCCKHM pan ankuHOB, obmias ¢opmyna, HOMEHKIaTypa ¥ H30MCpHA.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ AJIKUHOB, Sp-rubpuAn3aUMs aTOMHBIX opOuTanci
yrnéﬁdna. du3MyecKrde CBOMCTBA AIKHHOB. XHMHUYECKHE CBOMCTBA: pPEaKIHH INPHCOCTUHCHH,
IUMepH3aIMKA ¥ TPUMEPH3alHH, OKHCIeHHs. KHCIOTHBIC CBOWCTBA JIKWHOB, MMEIOMIMX KOHLCBYIO
TPOMHYIO CBS3b. KaueCTBEHHBIC PEaKkUuy HAa TPOMHYIO CBA3b. CrocoOBl TIOJIyYEHUS U TPHMEHEHWE
AJIKUHOB.

ApoMaTHYeCKHe YITIeBOIOPOILl (apeHsl). Comornornueckuii psa  apeHoB, obmas dopmyna,
HOMEHKIATypa H H30MepHsA. ONEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIIBI OeH3oia.
dusHUecKre CBOMCTBA apeHoB. XUMUYeCcKe cBoicTBa GeH30/1a ¥ €T0 TOMOJIOrOB: peaKiny 3aMCINCHHA B
GEH30JIBHOM KOJIBIIC M YIJIEBOIOPOAHOM DajuKalie, PeaKiuy IPUCOCAHUHCHUS, OKHCICHHC IOMOJIOTOB
Gerzona. Ilpencrasienne 06 OPHEHTHPYIOINEM JEHCTBHH 3amecTHTeNell B OEH30IBHOM KOJBIIE Ha
NpuMepe ANKWIBHBIX PATUKANoB, KapOOKCHIBHOH, THAPOKCHIBHOM, aMHHO- M HHUTPOTPYIIB], aTOMOB
ranoresoB. OcoOEHHOCTH XWMHYECKMX CBOMCTB cTHpona. llonmMmepusaius CTHPOJA. Cmoco6rl
HOJIydYeHHUs U IPUMECHEHHE apOMATUYECKUX YTIEBOJOPOIOB.

" Ipupoamsii ra3. IlomyTHble HEQTAHBIC rasbl. HedTts u & npoucxoxneHue. KaMeHHBIH yrons H
HPONYKTEI ero mepepaboTkd. Crocobsl mepepaboTKu He(TH: TEPEroHKa, KPEKUHI (TEPMUYCCKHH,
KaTaJUTHUeCKuit), pUGOPMUHT, NHpONM3. IIPOTYKTHI —mepepaboTKH He(TH, HUX IPUMCHCHHE B
IPOMBIIUICHHOCTH H B OBITY.

TeHeTHUECKas CBS3b MEXKLY PA3THYHBIME KJIACCAMH YIIEBOJOPOJIOB.

DIeKTPOHHOE CTPOSHHUE TATOrCHIPOH3BOMHBIX YIIEBOAOPOIOB. Peakiiiy 3amMelleHust rajnoreHa Ha
FHAPOKCOTPYIIY, HUTPOTDPYIULY, IMAaHOTPYIITy, aMHHOIpymmy. JleHcTBHE Ha TalOreHIpOM3BO/HBIC
BOZHOTO M CIMPTOBOIO PacTBOpa INENOYH. B3aumozeHcTBHE TUTANOTCHANKAHOB C MArHHEM M IIHHKOM.
[ToHsTHE O METAIIOOPTaHAYECKHUX COeNHuHEeHUAX. Mcmonb30oBaHue raJoreHIporu3BOHBIX YTIICBOIOPOIOB
B GBITY, TEXHUKE U IPH CHHTE3€ OPraHUYECKHUX BEICCTB.

DKCIEpUMEHTANbHEIE METONbl M3Y4eHHs BEIIECTB M MX NPEBPAINCHHH: U3y4eHHE (pU3HIECKUX
CBOMCTB yIJIEBOIOPOZIOB (PacTBOPUMOCTB), KA9ECTBEHHBIX PEaKITHi YIJIEBOAOPOIOB Pa3IHYHBIX KIIACCOB
(o6écuBeurBanue GPOMHON WM HONHOH BOZBI, PacTBOpa IEpMaHraHaTa Kaiusd, B3aUMOJICHCTBHE
aleTHJCHA ¢ aMMMA4HBIM pPacTBOpoM okcmpa cepebpa(l)), xadecTBEHHOe OOHApY)KEHME yriepoia u
BOZOpOZA B OPraHHUYECKUX BEIIECTBAX, MOJYYECHHE JTHJIEHA W H3YUCHHE €ro CBOHCTB, O3HAKOMIICHHE C
xomnekipsamu «HedTs» u «Yromby, ¢ obpasnamMu IUIACTMACC, KaydyKOB M PE3UHBI, MOICIMPOBAHUEC
MOJIEKyJ YTIIEBOAOPOLOB K TaJOr€HIIPOU3BOIHEIX YIJIEBOAOPOIOR.

Kucjiopoacoep kamue OpraHd4ecKue coeXHHeHH . \

““IIpenenpHble onHOaTOMHBIC cIHpTHL. CTpoeHMe MOJeKy: (Ha mpHMepe METaHona M 3TaHONA).
ToMoyoruueckuil psia, obmas (GopMmyna, M3oMephs, HOMEHKIATypa ¥ Kiaccupukamus. Duzudeckue
CBOMCTBA TpeAENbHBIX ONHOATOMHBIX CIMPTOB. BOMOPONHBIC CBS3H MEXTY MOJIEKYJIaMH CIMpPTOB.
XuMHAYECKHEe CBOMCTBA: peakUuy 3aMeIleHHs, JCTHAPATAlWH, OKACICHHU, B3aMMOJICHCTBHE C
OpTraHMYECKMMH M HEOPraHWYECKMMH KucjaoTamu. KayeCTBeHHas peaKius Ha OJHOATOMHBIC CIMPTEL
JleficTBre STaHONA ¥ METAaHONA HA OpraHusM denoBeka. CmocoObl MONyUeHHS H TNPUMEHEHHE
OTHOATOMHBIX CITUPTOB.

IIpocteie 5¢upsl, HOMEHKIATYpa B H3oMeprs. OcoOeHHOCTH GU3NIECKUX K XUMUICCKAX CBOHCTB.

MHOTOaTOMHEBIE CIHPTHl — 3TUIEHIJIMKOND ¥ TIHUepHH. PU3HYECKHE M XHMHYICCKHE CBOHCTBA:
peaKmuM  3aMelIeHus, B3aMMOJCHCTBME C OPraHMYEeCKUMH ¥ HEOPTaHWYECKHMH  KHCIIOTaMH,
KAaueCTBEHHAs pEaKlus HA MHOTOATOMHBIC CHMPTHL IIpeficTapneHue O© MeXaHH3ME PpeaKIuH
HyKJIeohUIEHOTO 3amemnenus. JlelictBie Ha opranmsM uenoBeka. CriocoObl MONYYCHHS W NPUMEHEHNE
MHOT'OaTOMHBIX CIIHPTOB. ,

' ®@enon. CTpocHHE MONEKYJH], B3aMMHOE BIHMSHHE THIPOKCOTPYNTBI ¥ OEH3OIBHOTO  sapa.
dusnyeckure cBoiicTBa Perona. OcCOGEHHOCTH XUMHIECKHX CBOMCTB denonma. KadecTBeHHbIE pEakIny HA

deron. ToxcuurocTs denona. Crocobbl MOTyYeHHs W NPUMCHEHHE (peHona. OdenonbpopmanbIeruaHas
cMoJIa. '




KapOoHHUIGHBIE COCIMHEHMS — albJETHIBl ¥ KCTOHBL DNEKTPOHHOE CTPOCHHE KapOOHMIBHOH -
rpynmsl. ToMONOTHYECKHE PSB!l ATHIETH/IOB B KETOHOB, 00mast dbopMmyna, u30MepHs U HOMEHKIATypa.
DusnuecKre CBOHCTBA ajIbIETHIOB M KETOHOB. XHMHUYECCKHE CBOMCTBA ANBICTHAOB M KETOHOB: PEAaKINA
npucoeauBeHus. OKUCICHHE aNbIETHIIOB, KaYSCTBCHHEIE PEAKIMK Ha albACTH/bL Crioco6b! HONyYeHus
M IPUMEHEHUE AIBIETHIIOB U KETOHOB.

ONHOOCHOBHBIC TMpeNelbHEE KapOOHOBBIE KHCIOTHL ~OCOOEHHOCTM CTPOCHHS — MOJCKY]
KapOOHOBEIX KHCJIOT. M30MepHs H HOMEHKIATypa. Du3HdecKue CBOMCTBA OJHOOCHOBHBIX NpENEIBHBIX
KapOOHOBEIX KHCIOT. BOJOpOIHBIC CBA3UM MEXIY MOJEKyJIaMu KapOOHOBBIX KHUCHOT. XHMHYCCKHE
CBOHCTBA: KHUCIOTHBIC CBOMCTBA, pEaKims JTEepHUPHKALMH, PEaKIMHd C YJacTHEM YIJICBOAOPOIHOTO
pamukana. OcoGeHHOCTH CBOACTB MypaBbHHOH KUCIHOTHL. [I0HATHE O MPOU3BOIHEX KapOOHOBBIX KHCIIOT
— CHOXHBIX ddupax. MHOrooGpasue KapOOHOBBIX KHCIOT. OcOGeHHOCTH CBOMCTB HENpEeNeIbHBIX U
apOMATHYECKMX KapOOHOBEIX KHCJIOT, NMKapOOHOBBIX —KHCIIOT, IUAPOKCUKAPOOHOBBIX  KHCIIOT.
IIpe/CTABUTENM BHICIIMX KapOOHOBBIX KHCJOT: CTCApHHOBAs, NMAIBMUTHHOBAS, ONCHHOBAS, JUHONEEAS,
JUHONEeH06as KACIOTHL CIOCcOOHI OTyYeHus ¥ IIPUMEHEHNE KapOOHOBBIX KUCIIOT.

 Cnoxusie >¢upel. 'omomormdeckuit psg, obmas ¢opMyna, H30MEpHS M HOMCHKIATypa.
dusuyecKye U XUMUIECKHE CBOKCTBA: TUAPOJIN3 B KUCTION ¥ IETOYHOH cpere.

Xups1. Ctpoenne, GpusndecKue ¥ XMMHYECCKUAE CBOMCTBA KUPOB: TUIPOIH3 B KHUCIIOH W IIEIOYHOR
cpene. OCOGEHHOCTH CBOMCTB JKHPOB, COAEPXKALIMX OCTATKH HEHPENCIbHBIX XKUPHBIX KHCIIOT. Kupsl B
npupoe.

"MBDIA KaK COM BHICHIMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE NCHCTBUE.

~ O61mas xapakTepHCTHKa yrieonos. Kiaccudukaims yrieBogoB (MOHO-, I¥- ¥ IOJUCaxapuisl).
MoHocaxapuasl: IOKo3a, (pykTo3a, ranakrosa, pubosa, ne3okcupuo3a. Dusuueckue CBOUCTBA U
HaxoxjeHue B mpupone. PorocuHTe3. XHMMHYECKHE CBOHCTBA TITIOKO3BL PEAKkiMH ¢ ydacTHEM
CIVMPTOBBIX M aJibIETH/IHON IPYIII, CIIUPTOBOE M MOJNOYHOKHCIOE GpoxeHue. [IpuMeneHre [IOKO3EL, ed
3HauYeHHe B IKH3HECATENHHOCTH oprammsMa. Jlpcaxapunpl: —caxaposa, ManbTo3a M JIAKTO3a.
Boccranas/IHBalONINE M HEBOCCTAHABIHBAIONINE Jucaxapiasl. I'maponus nucaxapunos. Haxoxnenue B
npupose u npuMeHenue. Ilonucaxapuusl: Kpaxmai, INIAKOTeH M LEJI0N03a. Crpoenue MakpoOMOJIEKYII
Kpaxmaia, IJIHKOTeHa W Ie/UToNno3bl. Pusuyeckue CBOMCTBA KpaxMajia W ICIUIIONIO3BL. XuUMUYeCKHe
CBOMCTBA Kpaxmana: THApOIU3, Ka4eCTBCHHAsS PEaKIus ¢ uoAoM. XUMHUIECKHe CBOHCTBA NEIUIIONO3BL:
IHAPONH3, ONydeHne dGHPOB LeToI035L. IlonsaTHe 00 HCKYCCTBEHHBIX BOIOKHAX (BHCKO3a, alleTaTHRIN
mENK).

- DKCIIepUMEHTATbHBIE METONBI H3YUCHHS BENIECTB ¥ UX NPEBPALICHAN: PACTBOPUMOCTD PasIHHBIX
CTIMPTOB B BOJC, B3aMMOJCHCTBUE ITAHONA C HATPHEM, OKHCICHHE STHNOBOTO CIMPTA B aIbACTHI Ha
PacKaIéHHONM MEIHOM IPOBONOKE, OKHCICHHE OSTHIOBOTO CHOHpPTAa JMXPOMATOM Kajlusd (BO3MOXHO
HCIIONB30BAHAE BHICOMATEPHAJIOB), KAYECTBEHHBIC pEaKkIMH Ha amblerHisl (C  THIPOKCHIOM
muammuHcepebpa(l) u  rHAPOKCHIOM memu(Il)), peakmus rumuepusa ¢ ruapokcuaoM Menu(ll),
XMMHYECKHE CBOMCTBA DPAacTBOpa YKCYCHOM —KHCIOTHL B3aUMOJICHCTBAE pacTBOpa TIJIIOKO3BI C
ruapoxcuiom Memu(Il), B3auMOmeiicTBHE KpaxMmala ¢ HOJOM, PELICHHe SKCIEPUMEHTANBHEIX 3a1ad 10
TeMaM «CrupTsl # heHoNb, «KapGoHOBBIE KMCIOTHL Croxupie YOUpPE».

" A30TCO/Iep:KaNIHE OPraHAYecKHe COeTMHEHMSI.

AMEHBI — OpraHMYecKde MpOW3BOAHBIE amMuaka. Knaccmdukanus amuHOB: anudaTHyecKue H
apOMaTHUEeCKHe; IePBUYHEIE, BTOPAIHELIC M TpeTHanble. CTpoeHHe MONEKyIL, 00wLas GopMyIa, H30MepH,
HOMEHKJIATypa B (Hu3HYecKhe CBOMCTBa. XHMHUECKOe CBOMCTBa anudaTHyecKuX aMHUHOB: OCHOBHBIE
CBOMCTBA, AIKHJIMPOBAHHE, B3aMMOJCHCTBUE IEPBUYHBIX AMHHOB C azorucrod kucioroi. Conu
AJIKATTAMMOHHMSI,

" AHWIHH — IIpEICTaBUTENh AMUHOB apoMaTHyeckoro psaga. CTpoenue aHuIvHa. B3auMHOE BIMAHHE
[PYIII aTOMOB B MoJeKyie aHmumHa. OCOGEHHOCTH XMMHYECKUX CBONCTB aHuiuHA. KauecTBeHHbIE

peakiiuu Ha aHWTEH. Coco0bl MOIyYeH s ¥ IpUMeHeHne amdaTuieckux aMuHoB. [Tonydenne aHumaa
H3 HUTpOOeH301A.




- AMuHOKHCTOTH. HoMeHkmarypa # m3omepus. OTAeNbHBIC IIPEACTABUTENH 0-aMMHOKHCIOT:

[IMIMHE, anaHiH. OU3pYecKue CBOWCTBA AMMHOKHCIOT. XHMMYECKHE CBOMCTBA aMHHOKHUCIIOT Kak

aM(OTEPHBIX OPraHMyeCKux COCIMHEHUH, PeaKiysl IONUKOHICHCAlu), 00pa3oBatue MENTHAHOM CBA3Y.
BHOIOrHYecKoe 3HaYeHHE aMAHOKUCIOT. CHHTE3 U THIPOJIM3 IENTHJIOB.

Belku KaK IPUPOJHEIE NOTHMEpHL llepBHuHAs, BTOPHYHAs M TPETHYHAs CTPYKTypa OeriKoB.
XUMHYECKHE CBOWCTBA GEIIKOB: THAPOIIH3, I€HATY AL, KaueCTBEHHBIE PEaKIMU Ha OENKu.

DKCIepPHMEHTAIGHBIE METOB H3yUEHMs BEIIECTB H MX NPEBPAICHWH: PacTBOPEHHE OCIKOB B
BOJE, J€HATypalus OCIKOB TpU HArPEBAaHMM, IIBETHBHIE pEakuuu Ha Oelkd, pelIeHue
SKCIIEPHMEHTANBHBIX 3aJad [0 TeMaM  «A30TCOACpKAllMe OPraHUYeCKHe COSMMHEHUS» U
«PacIio3sHaBaHHe OPraHHYECKUX COCIMHEHMIY.

BhIcOKOMO/IEKYISIPHBIEC COCAHHEHHS,

OCHOBHBIE TIOHATUS XHMHHM BBICOKOMOJIEKYJSIDHBIX  COCJIWHEHHH: MOHOMEp, IIOJIHMED,
CTPYKTYpHOE 3BEHO, CTENIeHb IONHMEPH3AllMH, CPeTHAS MOJEeKylspHas Macca. OCHOBHBIC METOIBI
CHHTE3a BEICOKOMOJIEKYISIPHBIX COSTUHEHHH — IIOJUMEPHU3ALUS U TIOJIMKOHACH AL,

[TonuMepHble MaTephanbl. llnacTMacchl (TONMMATIIEH, IOJHOPONMICH, NOMTHBHHHIXIIOPUL,
[IOJIECTHPON, TIONMMETH/IMETAKPIIAT, MOJHKapOOHATHI, MOJMOTHIICHTepedTanar). VYTHIM3ANUA |
nepepaboTKa IJIaCTHKA.

~ DnacToMephl: HaTypalbHBIA KaydyK, CHHTETAIECKHE Kaydyku (6yTalueHOBBIH, XJIOPOTIPEHOBBIH,
U30TIPECHOBHIA) U CUIMKOHBL. Pe3una. '

BollokHa: HaTypalbHble (XJIOINOK, MepCTh, MENK), HCKYCCTBEHHEBIE (BUCKO3a, aueTaTHoe BOJIOKHO),
CHHTETHYECKHE (KAIPOH M JIABCAH).

"“TlomuMepsl CHENMANBGHOTO HasHAdeHUs (TedJoH, KeBIap, OSIEKTPONPOBOJAMINC IIOJMMEPLL,
GropasiaracMple IIOJIMMEDEIL).

JKCIIEpPUMEHTANBHEIE METOIBI M3Y4EHHMs BELIECTB ¥ HX NPEBPAIIEHHH: 03HAKOMIICHHE C 00pa3iaMu
IPHUPOIHEIX ¥ HCKYCCTBEHHBIX BOJIOKOH, IITACTMACC, KAYYyKOB, PEIICHHE dKCICPUMEHTANBHBIX 3a/a4 110
TeMe «Pacmo3HaBaHUE IIACTMACC M BOJIOKOHY.

Pacu&tHble 3anaun.

~HaxoxaeHue MOJEKYISpHO# (GOpPMYNIBI OPTraHMYECKOIO COCIAMHEHHMS 1[I0 MAaCCOBBIM JOJAM
AJIEMEHTOB, BXOJIAIINX B €I0 COCTAB, HAXOXKIACHUE MOJIEKYJSIPHOH HOPMYIIBI OPraHMYECKOTO COCTHHEHNS
nmo macce (00BEMyY) NPOIYKTOB CrOpaHHMs, IO KOJMHUECTBYy BellecTBa (Macce, 00BEMY) NMPOMYKTOB
peaKIuy ¥/HIN HCXOIHBIX BENIECTB, YCTAHOBIICHHE CTPYKTYPHOH GOPMYIIbl OpraHH4ecKoro BeeCTsa Ha
OCHOBE €ro XMMHYECKHX CBOMCTB MM CIOCcOOOB MOTY4YECHHMs, ONPEAEIICHHE JOJU BHIXOJA IPOAYKTa
pPEaKITUu OT TEOPETHYECKH BO3ZMOXHOTO.

-+ MexXIpeIMETHBIE CBSI3H.

‘Peanmsanus MEXIpPEIMETHBIX CBsi3el NpH H3Yy4YeHWH opraHmdeckoii xumuu B 10 Kiacce
OCYIHECTBIAETCS 4YEpe3 MCIONB30BAHME KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHSTUM, TaK W IOHATHH,
IPUHATEIX B OTJEJBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO LIHKIIA.

OO0mmue ecTeCTBEHHO-HAYUHbI€ IIOHATHS: sIBICHWE, HaydyHBI (akT, I'MIoTe3a, TEOpHs, 3aKOH,
aHaAIN3, CHHTE3, KiaccuduKaIus, Ha0moIeHre, H3MEPEHHUE, SKCIIEPUMENT, MOJIETh, MOIeTTUPOBaHHE.

-du3pKa: MarepHs, aToM, JJIEKTPOH, IIPOTOH, HEHTPOH, MOJEKyNa, JHEPreTHYECKHHd YpPOBEHD,
BEINECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (GU3NUECKHE BEJIMYHHE], €IHHUIBI K3MEPEHHS,
CKOpPOCTh, JHEPIHus, Macca.

Buonormsi: KieTka, OpraHum3M, IJKocucTeMa, Owocdepa, MeTaboIM3M, HACIEACTBEHHOCTS,
aBTOTpodHEIA M reTepoTpodHBIM THI NHTaHUS, GpoxkeHHe, HOTOCHHTE3, JAbIXaHue, OENKH, YIICBOIBL
XMPBI, HYKJICHHOBbIE KUCIIOTEI, (PEpMEHTEL

-T'eorpadus: mone3Hble HICKONIAEMEIE, TOILITHBO.

TexXHONMOrHA: MNHINEBBIE TPOAYKTH, OCHOBHI PAallMOHAIBPHOIO INHMTaHMI, MOIOIMUE CpEnCTBa,
MaTepHAJIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.



TUIAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA  ITPOI'PAMMBI o XM HA
VIJIVBJIEHHOM YPOBHE CPEJHET'O OBILET'O OBPA3OBAHNA

JINYHOCTHBIE PE3YJbTATHI

B COOTBETCTBHH C CHCTEMHO-IEIATEILHOCTHLIM MOJIX0I0M B CTPYKTYpE JIUYHOCTHBIX PE3YJIBTATOB
OCBOGHHS TIpemMeTa «XUMHUsS» Ha YPOBHE cpelHero obmero oOpa3oBaHMs BBLICIEHB! CICIYIOIIME
COCTABJISIOIIHE: OCO3HAHHE OOYUYAIOIIMMHUCS POCCHMCKOM I'Da’kKMaHCKOW HIACHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTENPHOCTH H CaMOOINPENEICHHIO; Halu4de MOTHBAUMM K 00y4eHHIO;
TOTOBHOCTD ¥ CIIOCOGHOCTh OOYUYAIOIMMXCS PYKOBOACTBOBATHCS NPUHATHIME B OOIIECTBE NPaBIIIAMU U
HOPMaM¥ TIOBE/ICHHUS; HAIMYME [IPABOCO3HAHFIS, SKOJNOIHYECKOH KyIbTYphl; CIIOCOOHOCT CTABUTE IEIH U
CTPOHUTH KU3HCHHEBIE IITIaHBIL. ‘

JInuHOCTHBIE pe3yNbTaThl OCBOCHMs HpelMera «XHMHS» OTpaxaroT ¢hHOpMHUPOBAHHOCTE OIBITA
[MO3HABATENIbHOM H  IPaKTUYECKOH  JeATeNIbHOCTH o6yqa10mp1xc;f B Mpolecce peanu3auuu
00pa30oBaTebHON AEATEILHOCTH.

JIM4HOCTHEIE pe3yNLTaThl OCBOEHMS MpeiaMeTa «XMMHS» OTPaXaroT CHOPMHPOBAHHOCTH OIBITA
[O3HABATENbHOM M  IPAKTHUYECKOM  JIEATETHHOCTH OOyJaroluXcs B Tpoliecce  pealu3aluu
o0pa3zoBaTenbHOMN AEATEIHOCTH, B TOM YHCIIC B YaCTH:

1) rpa’xaaHCKOro BOCIHTAHMA:

0CO3HAHUS 00YJAIOIMUMHUCS CBOMX KOHCTHTYIIMOHHBIX IIPaB B 00A3aHHOCTEH, YBaXEHHS K 3aKOHY H
MIPaBONOPALKY;

IPe/ICTABIICHUS O CONMANBHEIX HOPMaX M NIPABHIIAX MEKITHYHOCTHBIX OTHOIUCHHH B KOJIIEKTHBE,

FOTOBHOCTH K COBMECTHOM TBOPUECKOH JEATENLHOCTH PH CO3NAHAN YICOHBIX IPOEKTOB, PEIIEHHH
y4ueOHBIX U I03HABATEJIFHBIX 331349, BHINIOJHEHHH XMMHYECKAX 9KCIICPUMCHTOB;

CIOCOGHOCTH IOHMMATH ¥ IPHHHMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apryMEHTBhI JPYIHX HpH
aHaJM3e pa3lIMYHbIX BUJOB YUeOHOH NEeATEILHOCTH,

2) IaTPHOTHYECKOI0 BOCIINTAHHA:

IIEHHOCTHOI'O OTHOIICHHS K MCTOPHYECKOMY M HAyYHOMY HACJIEIUIO OTCUECTBEHHON XUMUH;

yBaXEHHsI K MPOIECCY TBOPYECTBA B OONACTH TEOPUM M HPAKTHYCCKOIO INMPUIIOKCHHA XHMHH,
OCO3HAHWS TOTO, YTO [aHHBIE HAYKHd €CTh pEe3yJbTaT MIWTEIbHBIX HaOMONCHHMH, KPOMOTIMBBIX
9KCIIEPUMEHTAITBHBIX [IOMCKOB, IIOCTOSHHOIO TPY/Ja YUEHBIX ¥ IIPAKTHKOB;

WHTEpeca U I03HABATENHHBIX MOTHBOB B IIONYYSHHH M MOCIHEAYIOIIEM aHaIM3e HHPOPMAIMH O
IEPEIOBBIX TOCTHXXEHUSIX COBPEMEHHOH OTE4EeCTBEHHON XMMUH,

3) AyXOBHO-HPABCTBE€HHOI'0 BOCIIHTAHHUS:

' HPaBCTBEHHOTO CO3HAHHUS, ITUYECKOTO MTOBEICHUS;

_CTIIOCOOHOCTH OIICHHBAaTh CHUTYallid, CBA3aHHBIE C XMMHYCCKMMH SBJICHHSIMM, M IPHHAMATDH
OCO3HAHHEIE PEIeHNs, OPUEHTUPYSICH Ha MOPAIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHHBATEH CBOE IIOBEJICHHE M ITOCTYIIKH CBOMX TOBApHUINEH C ITO3HUIUH HPaBCTBEHHAIX
"M TIPABOBBLIX HOPM M C YIETOM OCO3HAHUS ITOCIIEICTBUN ITOCTYIIKOB;

4) popMHpPOBaHHSI KYJIbTYPHI 310POBbA:

MOHHMAaHMs IleHHOcTed 3m0poBoro u  OesomacHoro ofpasa JKU3HH, HEOOXOIHMMOCTH
OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DM3HIECKOMY M IICHXMYECKOMY 3(0OPOBBIO;

COOMIONeHNs NpaBiil 0e30IacHOro oOpalneHus ¢ BemecTBaMH B OBITY, IOBCCAHEBHOW XHU3HU, B
TPYZOBOH EeATENBHOCTH;

[IOHMMAaHMA IEHHOCTH MPaBWJ HHIMBHAYAJBHOI'O M KOJUIEKTHBHOrO 06€30I1acHOrO IMOBEICHHS B
CHUTYaIHIX, YTPOXAIOIIUX 300POBBIO U KU3HU JIONEH; '

OCO3HAHUSA MIOCIEACTBHM ¥ HEIIPUATHS BPEAHBIX IMPUBBIYEK (YIOTPEOICHNSs alKOr0JIsl, HAPKOTHKOB,
- KypeHus);

5) TpyA0BOr0 BOCHHTAHWSA:




. KOMMYHHKATUBHOH KOMIIETCHTHOCTH B yueOHO-HCCIEI0BATENLCKOR NeATENbHOCTH, OOIECTBEHHO
[OJIC3HOMH, TBOPYECKOM M IPYrHX BHIAX JCATEIbHOCTH;

YCTAHOBKHM HA aKTHBHOE y4acTHE B PEINCHHH TPAKTHICCKUX 3a/1a4 COLIMATLHOM HAIPABICHHOCTH
(B paMKax CBOETO KJIacca, IIKOJIBL);

FHTEpeca K TPaKTHUecKOMY H3ydeHHIO mpodeccuit pa3iuyHOTO pOja, B TOM THCIE HA OCHOBE
HpUMEHEHUS IIPSIMETHBIX 3HAHUH [0 XUMHH;

__ yBa)KeHHMS K TPYAY, JIOISAM TPy/a H Pe3yIbTaTaM TPY0BOH ACATENbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BHIGODY WHIHBHAYaIbHOM TpaeKropus o0pasoBaHuUs, Oynymeit
npobeccur W peanu3allid COOCTBEHHBIX JKU3HEHHBIX ILIAHOB C y4ETOM JIHYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XMMUY, HHTEPECOB U MOTpeGHOCTEH 00mecTsa;

6) 5K0JIOrHIECKOro BOCIUTAHUSA:

3KOJIOTHMYECKH [Eeco06Pa3sHOro OTHOIICHHUS K NPUPOJE KaK UCTOUHKKY CYIICCTBOBAHHSA XU3HA Ha
3emite;

NOHMMAHWS TJIOOAIBHOTO XapaKTepa OKOJOTHYECKMX NpoOiieM, BIMAHHA 3SKOHOMHYECKHX
IPOIIECCOB Ha COCTOSIHIE IPUPOJIHON K COLMANBHOM CPEIBL;

OCO3HAHHUS HEOOXOMUMOCTH MCIOJNB30BaHUS JOCTIDKCHMM XHUMMH JJI1 pPENICHHS BONPOCOB
PalMOHATHHOTO IPUPOIOIIOIH30BAHMS;

AKTHBHOTO HENPHATHS NeiCTBHM, NPUHOCAIUX BPEJ OKpYXaromieH IPUPOJHOH Cpene, YMCHUS
IIPOTHO3HPOBATH HEONATONPUSTHEIE 3KONOTHYECKAE IIOCHEACTBHA OpeANpUHUMAEMBIX JEHCTBUA U
npeanBpamaTB UX;

HAIMUES PA3BUTOrO SKOIOTHYECKOr0 MBIILTEHHUS, SKONOTHISCKOH KyIIbTYPhI, ONEITA ACATEILHOCTH
SKOJIOTMYECKOM  HANpaBJIEHHOCTH, YMEHHsS  PYKOBOJCTBOBATbCA UMM B [103HaBaTeIBHOM,
KOMMYHHKATHBHOM M COLMABHON IIPAKTAKE, CHOCOOHOCTH M YMCHHMS aKTHBHO MHPOTHBOCTOATH
uaeonorun xemodobuu; .

~7) HeHHOCTH HAYYIHOIO MO3HAHM:

 MHPOBO33DEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PasBHTHSA HAYKH H 00IIecTBEHHOA
MIPAKTUKH;

NOHHMAHHSA CTIETMOUKA XMMHUH KaK HAYKH, OCO3HAHH e€ poi B (OPMHUPOBAHHH PALAOHAIBEHOIO
HAYYHOIO MBIIUIEHAS, CO3JAHHH NENOCTHOTO NPEACTABICHUSL 00 OKpyXalolleM MHpE KaK O €IUHCTBE
IIPHPOABI ¥ UeJOBEKA, B IO3HAHHH MPHPOJHEIX 3aKOHOMEPHOCTEH H PEIICHHH mpobieM COXpaHEHUs
IPHPOTHOIO PABHOBECHS,

' yOeXAEHHOCTH B 0COOOW 3HAYUMOCTH XHMHH JUIL COBPEMEHHON IMBHMIM3alMu: B €€
FyMaHHCTHYECKO! HAIPaBIEHHOCTU ¥ Ba)KHOH POJIA B CO3MAHMN HOBOM 6a3bl MaTepUaNbHOM KYJIBTYPHI, B
pemernd TIOOANBHEIX TPO6IeM yCTOHYMBOTO PasBHTHS YeEOBEUCCTBA — CHIPLEBOM, DHEPIETHYECKOH,
THIIEBOH ¥ HKONOTHYeCKoi 6e30MacHOCTH, B PasBUTHM MEIUIMHEL, 00ECIeYCHNH YCIIOBUH YCHEUIHOTO
Tpy[a ¥ 5KOJIOTHIeCKH KOM(OPTHON KUHHU KaXA0r0 WicHa o0IecTBa;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: MIOHUMAHHS CYIUHOCTH METONOB MO3HAHMS, HCIIONE3YCMbIX B
€CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH HCIIOJB30BATH IOIYy4YaeMBIC 3HAHMA AU aHanus3a M 0OBsICHEHUS
ABJEHUI OKPYXKAIONIEro MHpa ¥ IPOHCXOIANIMX B HEM W3MEHCHHH, yMEHHUs JenaTh 000CHOBaHHEBIE
3aKIIOYEHHS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOMIMXCS JaHHBIX € LETBIO MONYHCHHSA NOCTOBEPHBIX
BHIBOJIOB;

' CITOCOBHOCTH CaMOCTOSTEIBHO HCIIONB30BaTh XMMHYECKWE 3HAHHS Ul pellleHHs IpobieM B
peaNTbHBIX KU3HCHHBIX CHTYAIUAX; ‘

'MHTepeca K IO3HAHHIO, HCCIEA0BATENBCKOH NS TEIbHOCTH;

FOTOBHOCTH M CIIOCOGHOCTH K HETPEpELIBHOMY OOPa3OBAaHMIO M CaMOO0OpPa3OBaHMIO, K aKTHBHOMY
[OJTyJeHHIO HOBBIX 3HAHUi1 10 XMMHM B COOTBETCTBUM C KU3HECHHBIMH HOTPeOHOCTSIMH;

HHTEpeca K 0COGEHHOCTSIM TPY/ia B PasMIHbIX chepax mpodecCHOHATBHON IEATENBHOCTH.

METATIPEIMETHBIE PE3YJIbTATBI

MeranpeMeTHbIE PEe3yJIbTaTHl OCBOSHHMS NMPOrPaMMBI II0 XMMHM Ha ypOBHE CPEIHEr0 obimero

o6pa3oBaHusl BKIIOYAIOT!




3HAuUMMBle U1 (OpPMHPOBAaHHS  MHPOBO33PEHHS  OOyJaOmMUXCS — MEXIHCHHUILUIMHAPHBIE
(MexTpeaMeTHbIe) OOIIeHAyYHBIE MOHATHS, OTPAXKAIOIIHME IENOCTHOCTh HAy4YHOM KapTHHBI MHpa M
cnenuuKy METOIOB IO3HAHKS, HCIOIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIeCTBO, SHEPIus,
SBJICHHE, TPOLIECC, CUCTeMa, HAay4HbIH (haKkT, NPUHIMNI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
HCCIIEI0BaHMeE, HAOIIOEHIE, H3MEPEHHE, SKCIIEPUMEHT U JIpYTHE);

VHHBEpCAIbHEIE YydeOHBIE JACHCTBHS (IIO3HABaTeNIbHBIE, KOMMYHHKATHBHBIC, PETYJSTHBHEIE),
obecreunBaroye (I)OpMI/IpOBaHI/Ie (YHKITMOHAIBHOM TPAMOTHOCTH M COLIMAIBHOM KOMIIETCHIIUH
00yJIaIoIIMXCS;

CIOCOOHOCTH 00yUarOIMUXCst HCIIONB30BaTh OCBOCHHBIC MEXKTUCITUTITHHAPHEIE,
MHPOBO33PEHUCCKUEC 3HAHWUSA W YHUBEPCATbHBIE yueOHBIE NEHCTBUSI B IIO3HABATENbHOM M COLMAIBHOH
IIpaKTHKE.

MertanpeaMeTHEIE  Pe3YyNBTaThl  OTPaKalOT  OBJANCHHWE  YHHBEPCAIBHBIMH  y4eOHBIMH
ITO3HABATEILHBIMU, KOMMYHHKATHBHBIMH B PETYISTHBHBIMH JEHCTBUIMH.

ITo3naBaTebHBIE YHHBEpPCAIbHBIE yUeOHbIE AeiicTBHSA

1) 6a3zoBbI€ JOrHUECKHE AeHCTBUA:

CaMOCTOSTENHHO (HOPMYIMPOBATh M aKTyaIM3UPOBATh NpoOIeEMy, paccMaTpUBaTh €€ BCECTOPOHHE;

ONpEIENATs LEIH OEATESILHOCTH, 3aJaBas HnapaMeTpbl U KPUTEPUH UX JOCTHOKEHHS, COOTHOCUTH
pe3yIBTaThl AEATEIHFHOCTH C TOCTABICHHBIMH LIEIISIMH;

- AICTIONIb30BaTh IIPH OCBOCHUM 3HAHHMH NPHEMBI JIOTHIECKOTO MBINDICHUS: BBIICIATh XapaKTepHbIE
TIPH3HAKH TIOHSTHH H YCTaHABIHMBATh WX B3aMMOCBA3b, HCIIOJIB30BaTh COOTBeTCTByIOIIII/Ie ITOHSATHUS IS
OOBACHEHUS OTAETbLHBIX (HaKTOB U SIBJICHMUI;

BEIOUpATH OCHOBAHMS U KPUTEPUH AN KiacCu(UKaIMy BEIIECTB U XMMHUECKUAX PEAKIIU;

yCTaHaBIMBATh IPUUUHHO-CIICACTBEHHBIC CBSI3U MEXAY N3YJacMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXJIE€HUA (WHIYKTUBHBIC, NEyKTUBHBIE, II0 AHAJIOTHU), BBIABIATH
3aKOHOMEPHOCTH M IIPOTHUBOpEYMS B paccMaTpHBaeMBIX SBICHHUSIX, (OpPMYIHpOBATH BBIBOABI U
3aKIIIOYEHNUS;

IPUMEHATE B MPOLECCE MO3HAHMS UCHOJIB3YEMBIE B XUMUK CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
peoOpa3oBLIBaTh MOIEIbHBIE IIPEACTABICHHS — XAMHYECKHM 3HAaK (CHMBOJ) 3/IE€MEHTa, XMMHYECKas
tbopMmyna, ypaBHEHHE XUMHUYECKOH peaKIu — IIPHA PELICHUH YIeOHBIX TO3HABATEIBHBIX M MPAKTHYECKHX
3a4a4, IPUMCHITh Ha3BaHHBIC MOJCNBHBIE IIPE/ICTABICHUS IUIsI BBIBICHUS XapPaKTEPHBIX MPU3HAKOB
H3y4YaeMBbIX BEIIECTB U XUMUUYECKHAX PEAKIUH.

2) 6a3oBBI€e HCCJIENOBATENbCKHE AEHCTBHAMA:

BJIAZIETH OCHOBAMH METOJOB HAyYHOI'O IIO3HAHUA BEIIECTB U XUMUYECKUX PEaKInii;

bopMynHpoBaTh IeTM U 3aa4d HCCIIEIOBAHM, HCIIONb30BaTh NOCTABICHHBIE M CAMOCTOSTENIHHO
chOPMyTMPOBAHHBEIE BONPOCH B KA4eCTBE MHCTPYMEHTA IIO3HAHHA M OCHOBBHI UL (OPMHUDPOBaHES
TUIIOTE3BI 10 IPOBEPKE NPABUIIBHOCTH BHICKA3BIBAEMBIX CYXKICHHUIL;

.BIaJETh HABBIKAMHM  CaMOCTOSITENIBHOTO  IUIAHMPOBAaHUS W HPOBEHACHUS  YUCHHUYECCKUX
SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HaOONATh 3a XOJOM IMPOIECCa, CAMOCTOSATEIBHO
IIPOrHO3UPOBATE €T0 PE3yNLTaT, GOPMYTHPOBATH 0GOGIIEHNUS ¥ BBIBOIH! OTHOCHTENIHHO JOCTOBEPHOCTH
pe3yNbTaTOB MCCIIEAOBaHUsA, COCTABIIATE OOOCHOBAHHBINA OTYET O MPOACIIAHHOMN paboTe;

IproOPETaTh OMBIT YUCHHUYECKOH HCCIEIOBATENBCKON M MPOEKTHOM AEATENHLHOCTH, MPOABIATH
CIOCOOHOCTE M TOTOBHOCTH K CAMOCTOSTEIBHOMY IIOMCKY METOIOB DEIICHMS NPAKTHYECKUX 337134,
[IPUMEHEHHIO Pa3JINYHBIX METOIOB MMO3HAHHMS.

3) pa6ora ¢ uHpopManHEi:

- OPHCHTHPOBAThCA B DPa3IMYHEIX MCTOYHMKAX HHGOpManuu (HaydHO-TONYJSpHAs JMTEparypa
XUMHYECKOTO COAECPIKAHUS, CIIPABOYHBIE NOcOOHs, pecypchl VIHTepHETa), aHATH3HPOBATh HH(POPMAIHIO

pasIMYHBIX BHAOB H (GOpPM IPEACTaBICHMS, KPHUTHUYECKH OIEHHBATh €€ JOCTOBEPHOCTH U
HEMIPOTHUBOPEUNBOCTS;



(OpMYIHpOBATH 3aIPOCH M HPAMEHATh Pa3iidHbIE METOIBI MPH MOKCKE U 0TOOpe HHGOPMALIVH,

HEOGXOTMMOM [T BBINONMHEHNs YICOHBIX 3a/1ad ONPENETENHOrO THIIA; ,
OpHOGpeTaTh OMBIT HMCIHONB30BAaHHS —WMHGOPMANHMOHHO-KOMMYHHKATHBHEIX TEXHONOTHH |

Pa3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSTENBHO BHIOUPATh ONTHMAIBHYIO (POpMy HpeaCcTaBeHus HHpopManun (CXeMEL, rpapuky,
JMarpaMMBbl, TabInIbl, PUCYHKH H IPYTHE);

HCOJB30BaTh HAYUHEIH SA3BIK B KaUecTBE CPEACTBA IPH paboTe ¢ XUMUYECKOH HHGOpMAIMEH:
HPHMEHSTh MEKIpe MeTHbie ((u3Mueckhe H MaTeMaTHYeCKWe) 3HAKM M CHMBOJIEL dbopMmynel,
abGOpeBHATYPE], HOMEHKIATYDY;

HKCIIONB30BaTh 3HAKOBO-CUMBOJIMUYCCKHNE CPEACTBA HATTIITHOCTH.

~ KoMMyHHKATHBHbIE yHHBEPCAIbHbIE yIeOHbIe AeHCTBUS:

3a1aBaTh BOMPOCH TI0 CYIIECTBY 00CYXAaeMOI TEMBI B X0JI€ IMANOTa W/ TUCKYCCHH,
BBICKA3bIBATh WCH, (POPMYIIHPOBATH CBOU IIPEUIOKCHHSA OTHOCHTENBHO BEIIOJHEHNS IPEAIOKCHHOH
3aJ1a4u;

_.BBICTYIAaTh C Tpe3eHTamdedl pe3ynbTaToB IIO3HABATENLHOW IEATENBHOCTH, MONYICHHBIX
CAMOCTOSTENIHO MM COBMECTHO CO CBEPCTHHKAMM IIPH BBIIIOJHEHHH XHMMYECKOTO SKCIIEPUMEHTA,
npamnqecxéﬁ paGOoTHI 10 MCCIEOBAHMIO CBOYMCTB H3y9aeMEIX BEIIECTB, PEANTH3aLMH YIeOHOTO IIPOSKTa,
1 OPMyYITHPOBATH BBIBOJKI II0 Pe3yIbTAaTaM MPOBENEHHBIX HCCIENOBAHMI IyTEM COTIACOBAHNUS TTO3VIMI
B X0JI€ 00CyXneHus ¥ 0OMeHa MHEHHAMH.

PeryisaTHBHBIE YHHBEpCcAIbHbIE yueOHbIe 1efcTBUS:

CaMOCTOSTENBHO IUIAHAPOBATh U OCYIIECTBIIATH CBOIO IIO3HABATEIBHYIO ACATENbHOCTD, ONPE/IENsst
ed meNM M 3a]a9d, KOHTPONHPOBATH M TO Mepe HEOOXOMMMOCTH KOPPEKTHPOBATh NpEIIaracMbli
ANTOPUTM IEHCTBUMM TIPH BHIIOJIHEHMH YYeOHBIX M HCCIENOBATENBCKUX 3ajad, BRIOMparh HamuGosee
5 (eKTUBHBIA COCO6 MX PeIieHus ¢ y4éTOM MOJNYyYeHHs HOBBIX 3HAHHH O BEINECTBAX M XHMHYECKHX
PEAKIIHsX; '

OCYIIECTBIATh CAMOKOHTPOJIb AEATENFHOCTH Ha OCHOBE CAMOAHAN3A M CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATbHI

IpemMerHble pe3yNbTaThl OCBOSHMS IPOTPAMMEL IO XAMHH Ha yIIyOJXEHHOM YpOBHE Ha YpOBHE
cpeHero o6Imero o6pa3oBaHys BKIIOYAIOT CHENHpHUIECKHe A y9eOHOro npeaMera «XUuMHsD HayIHbIE
3HAHMA, YMEHHS M CIIOCOOBI IeHCTBHI IO OCBOCHHIO, HHTEPIPETAIIMH W IPe0Opa30OBaHMIO 3HAHUH, BH/IB]
IeATeIHOCTH 110 MOTYYEHHIO HOBOTO 3HAHKS U IPYMCHCHHIO 3HAHHWH B PA3JIMIHBIX yueOHBIX CUTyalusX,
a TaKkKe B PEAIbHBIX JKM3HCHHBIX CHTYallMsiX, CBA3AHHBIX C XWUMHeH. B mporpamMme Ino XHMHH
[peaMeTHBIC Pe3yIbTaThl IPEACTaBIICHEI IO roAaM U3yUeHUS.

10 KJIACC .

IpeaMeTHBIE pe3yIbTaThl OCBOSHHUS Kypca « Opranudeckas XHMUsD) OTpaXKaroT:

cOPMHUPOBAHHOCTD IIPEICTABICHUM: O MECTE M 3HAYCHMH OPraHW4eCKOW XWMHH B CHCTEME
€CTECTBEHHBIX HAYK M €€ poil B oOecrnedeHHH YCTOMYMBOTO DPa3sBHUTHS HCIIOBEYECTBA B PEIICHUU
Hpo6IIEM SKOJIOTHYECKO#H, SHEPreTHIeCKOH 1 MAINEBOH Oe30NaCHOCTH, B Pa3BUTHM MEIHIMHbI, CO3/IaHNN
HOBBIX  MAaTepHaioB, HOBBIX  HCTOYHHKOB  DHEpruM, B  O0eCcleYeHUH  PaIMOHANLHOTO



TIPAPOJIONONB30BaHMs, B (HOPMHPOBAHHH MHPOBO33PEHHA H oOIme#t KyapTypsl 4ENOBEKa, a Takke
SKOJIOTHYECKH 060CHOBAHHOIO OTHOLIEHHUS K CBOEMY 3I0POBEIO H IPUPOIHOMN Cpene;

_ BIIQJIEHHE CHCTEMOM XMMHYECKUX 3HAHWH, KOTOpas BKIIOYACT: OCHOBOIOJATrAIOMHE IOHATHUSL —
XAMAYIECKHH DIEMEHT, aToM, SAPO M 3NEKTPOHHas ODOJOYKA aToMa, s-, p-, d-aToMHBIE OpOUTAalH,
OCHOBHOE H BO30YXIEHHOE COCTOSHHS aroMa, THOPHIM3aIMsA aTOMHBIX OpOHTaeil, MOH, MONEKYyIa,
BAJICHTHOCTB, JJIEKTPOOTPHLATEIPHOCTb, CTEHNEHh OKHCJICHMS, XUMHUYECKas CBSI3b, MOJb, MOJIpHAA
Macca, MOJISIpHEIA OOBEM, YITICPOIHBIH CKeleT, (QyHKIMOHATbHAA IPYyNNa, paauKal, CTPYKTYPHBIC
dopmynsl (pa3sBEPHYTEIE, COKPAIIEHHBIE, CKENETHBIE), M30MEpUs CTPYKTYypHAs M MNPOCTPAHCTBEHHAS
(reoMeTpHYECKas, ONTHYCCKAS), H30MEPE], TOMOJIOTHISCKUN PSII, TOMOJIOTH, YIJIEBOJOPOJBL, KHCIOPOJ-
U a30TCOJEpalllie OpraHHYeCKHE COEQWHEHMs, MOHOMEep, IIOJIHMMEp, CTPYKTYpPHOC 3BCHO,
BBICOKOMOJIEKYISPHEIE COeMHEHUs; TEOPHH, 3aKOHbI (Ilepuouyieckuil 3akoH . 1. Menneneesa, TeOpus
CTpOeHHMS oOpraHudeckux BemecTs A. M. byrieposa, 3akOH COXpPaHEHHMS Macchl BCINECTB, 3aKOH
COXpaHEHHs M TPEeBpAIIeHHs SHEPIUH NPH XMMHYECKHX PEAKIAsX), 3aKOHOMEPHOCTH, CHMBOJIMYCCKH I
A3BIK XAMHH, MUPOBO33PCHUECKHE 3HAHNS, JIEXaIKe B OCHOBE IOHMMAaHHs IIPUIHHHOCTH U CHCTCMHOCTH
XEMHUYECKUX SBICHMH; IPEACTABICHAS O MEXaHH3MaX XUMHYCCKHX PEaKIHH, TEPMOJMHAMUYCCKUX H
KWHETHYECKUX 3aKOHOMEPHOCTSX HMX IIPOTEKaHMsA, O B3aWMHOM BIIMSHUM aTOMOB W TPYIIl aTOMOB B
MOJeKyNIax (MHIyKTHBHBIA W Me30MepHBIM >ddextrl, opueHTanTs! I u II pona); (haKTONOTMUYECKHE
CBEJEHHSA O CBOMCTBAaX, COCTABE, MONYYEeHUH U GE30IIaCHOM MCIONb30BAaHUM BaXHEHINNX OPraHHYCCKUX
BEIIECTB B OBITY ¥ IIPaKTHUECKOH NEITEIPHOCTH 4eJIOBEKa, OOIIMX HayYHbIX MPHHIHUNAX XHMHYECKOro
IPOM3BOJCTRA (Ha MPEMEpE [POU3BOICTBA METAHOIA, TIEPePabOTKH HepTH);

chOPMHPOBAaHHOCT YMCHHIL: BBUBIATH XApAaKTEPHbIC NPU3HAKH MOHATHH, yCTaHABJIMBATL HX
B3aHMOCBS3b, MCIIONH30BATH COOTBETCTBYIOIIHE TIOHSTHS [IPH ONMCAHHMM COCTaBa, CTPOECHHS U CBOHCTB
OpPTaHUYECKUX COCAMHEHHUI,

c(hOpPMUPOBAHHOCTh YMEHHM:

WCIONE30BaTh XHUMMUYECKYIO CHMBOJIHKY JUIS COCTABICHMS MOJIEKYILIPHBIX M CTPYKTYPHBIX
(pa3sBEPHYTHIX, COKPAIIEHHBIX H CKENETHBIX) GOPMYII OPraHHIECKUX BEIECTB;

'COCTAaBIIATh YPaBHEHHS XWMHYECKAX DEaKIHii M PacKphBATh WX CYIMHOCTb: OKHCIHTEIbHO-
BOCCT@HOBHTE/IbHBIX PEAKIHi IIOCPEICTBOM COCTABICHHMS 3JIEKTPOHHOro Oamanca 3THX peaKIuH,
peakiuii HOHHOro 06MeHa ITYTEM COCTABICHAS X MOJHBIX M COKPAIEHHBIX HOHHDBIX yPaBHEHMIH;

HM3rOTABJIMBATh MOJEIM MOJEKYJI OPraHUYeCKUX BEIIECTB I WIIIOCTPAUK UX XMMHYECKOIo U
MPOCTPAHCTBEHHOIO CTPOCHHS;

'c)OPMHPOBAHHOCTh YMCHHI: YCTaHABIMBATH [PHUHAIC)KHOCTh H3YYCHHBIX OPraHM4eCKuX
BEIIECTB [0 HMX COCTaBY M CTPOSHHIO K ONpee/IEHHOMY KJacCy/TpyIe COCAUHEHUH, TaBaTb HM
pazBanus 1o cucremarndeckoil Homenxnarype (IUPAC) um mpuBoauTh TpUBHAILHBIC HAa3BaHMA A
OTJCNBHBIX NPEACTABUTENEH OPraHWYSCKMX BEMIECTB (JTHJIEH, al€THIICH, TOJIYONI, TIIHICPHUH,
STHJICHITMKONG, GeHON, ¢opMaNbAerul, aueTalbieru], aleToH, MypaBbHHAs KHCIOTa, YKCYCHas
KHUCTIOTa, CTeapHHOBAs, OJEMHOBas, NATBMHUTHHOBAS KUCIOTHI, IJIHIMH, alaHHH, ManbTo3a, $pyKrosa,
AHWJIMH, TUBHHMIIL, H30IIPEH, XJIOPOIPEH, CTHPON H PYTHE); '

cOpMHUPOBAHHOCTE YMEHUS ONPEAENISTh BHJ XUMHYECKON CBSI3M B OPraHHYECKHX COCIMHCHHAX
(xOBaJIEHTHAS ¥ HOHHAS CBSI3b, G- U T-CBSI3b, BOTOPOHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHUS IIPUMEHSTh [10JI0XKESHHS TEOPUN CTPOEHHA OPraHMYECKUX BEIIECTB A.
M. Bytneposa s 0OGbsICHEHHS 3aBUCHMOCTH CBOHCTB BEIIECTB OT HX COCTaBa H CTPOCHUS;

c(hOPMUPOBaHHOCTH YMEHHI XapaKTepH30BaTh COCTaB, CTPOCHHUE, (QU3MYECKHE M XUMHICCKHE
CBOMCTBA THIMYHBIX IIPEACTABHUTENICH pPA3IMYHBIX KJIACCOB OPraHMYeCKMX BEUICCTB: aJIKaHOB,
TUKJIOATKAHOB, AJIKEHOB, AlKaJHEHOB, ATKWHOB, aDOMAaTHYECKUX YIJIEBOJOPOIOB, CIIUPTOB, albICTHIOB,
KETOHOB, KapGOHOBBIX KMCIIOT, MPOCTHIX U CIOXHBIX (HPOB, XHUPOB, HUTPOCOCAMHEHUH W AMHHOB,
AMHHOKHUCIIOT, OCIIKOB, YIJI€BOAOB (MOHO-, M- W IOIHCAXapHAOB), HIUIOCTPHPOBATH T€HETHYECKYIO
CBSI3b MEXJy HHMH YPaBHEHHSIMH COOTBETCTBYIOIIMX XHUMHUYECKMX pPEaKlHid ¢ HCIOJb30BAHUCM

CTPYKTYPHBIX GOpMYII,




c(OpPMHMpPOBaHHOCTb YMEHHs ITOATBEPXKAATh HA KOHKPETHBIX NMPUMEPAX XapaKTep 3aBHCHMOCTH
PEaKIMOHHOM CIIOCOOHOCTH OPTaHMIECKUX COCAMHCHUN OT KPaTHOCTU M THIIA KOBAJIEHTHOH CBsI3H (O- U
T-CBSA3H), B3aMMHOTO BIHMSHKA aTOMOB M IPYIIIl aTOMOB B MOJIEKYJIaX;

. c(pOPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHWKH YITIEBOJOPOLHOTO CBIPHA (uedrs,
[PUPOJHBEIA TIa3, Yroib), CHOCOOBI €ro mHepepalOTKM ¥ IPAKTUYECKOS IPUMEHCHHC IPONyKTOB
nepepaboTKH;

c(OpPMHPOBAHHOCTh BIAICHUS CHCTEMOH 3HAHHMI O €CTECTBEHHO-HAYYHBIX METONAX IO3HAHUS —
HAGIO/IEHAN, WM3MEPEHHH, MOJE/MPOBAHUH, OSKCIEpHMEHTe (PealbHOM M MBICJIEHHOM) M YMEHHS
OPUMEHATH 5TH 3HAHHUS,

. cOPMHAPOBAHHOCTh YMEHHS NPHMEHSATh OCHOBHBIE ONEPAIMM MBICTUTENBHOH JEATETHHOCTH —
aHaNM3 W CHHTE3, CpaBHEHHWE, OOOOINCHWE, CHCTEMATH3alUIo, BBIIBICHUE NPUINHHO-CIICJACTBCHHBIX
CBsI3€l — U1 H3YYEHHS CBOWCTB BEIECTB M XMMHIECKUX PEaKIHi;

cOPMHPOBAHHOCTS yMEHMIL: BEHISBISTH B3aMMOCBS3b XHMHUYCCKHX 3HAHMH C TMOHATHAMH H
Tpe/ICTABIIEHUSAMY APYTHX €CTECTBCHHO-HAYJHBIX IIPEIAMETOB ML foylee OCO3HAHHOTO TOHMMAHHUS
CYIHOCTH MATEPUAIBHOTO SIHHCTBA MUpA, HCIONBb30BaTh CHCTEMHBIC 3HAHHA II0 OpraHu9ecKod XUMHU
I7ist OOBSICHEHHS M IIPOTHO3MPOBAHHKS SBJICHAM, IMEIOLINX SCTECTBEHHO-HAYIHYIO IIPHPOY;

cOPMHUPOBAHHOCTh YMEHHI: IIPOBOANTH PACIETHI MO XUMMICCKUM dopMmynaM H ypaBHEHHIM
XUMIYECKHX PEaKiiii C MCIONb30BAHMEM (M3MUYECKHX BETMYAH (Macca, OOBEM TrasoB, KOJHMYECTBO
BEIEeCTBA), XapaKTEpH3yIOIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBL PAacu€THl 10 HAXONICHHMIO
XHAMUUECKOH (OPMYIIBI BEIeCTBa 110 M3BECTHBIM MACCOBBIM [OJSIM XHMUYECKHX SIEMCHTOB, IPOTYKTaM
CrOpaHMs, INIOTHOCTH a3000pa3HbIX BEIIECTB;

_c)OpPMHPOBAHHOCTh yYMEHHIL: IIPOTHO3HPOBATH, AHANM3MPOBATE W OLCHMBATE C HO3ULHHA
SKOJIOIHYUECKOH Oe30MaCHOCTH TOCHECTBAS OBITOBOM M HPOM3BOJCTBEHHON ACATSIBHOCTH 4CIIOBEKa,
CBA3aHHOM C IepepaGoTKOM BEIIeCTB, HCIONL30BATh IMONYYCHHBIC 3HAHWA UL NPUHATHA TPAMOTHBIX
pelennii mpo6IieM B CUTYaLUAX, CBA3AHHBIX C XUMUEH;

cOpPMUPOBAHHOCTh YMEHHMIH: CaMOCTOATCNIBHO INAHUPOBAaTh ¥ [POBOIHUTDH XAMUIESCKHH
SKCIICPHMEHT (TONyYeHHe W H3y4eHHe CBOWCTB OPraHMYECKHX BEIIECTB, KAUCCTBEHHBIC PEAKIMH
YITIEBOJOPOMIOB PA3MYHBIX KIA4CCOB M  KHCIOPOACOAEPXKAIIMX OPTaHWHECKUX BEIICCTB, DEINCHNE
JKCIIEPAMEHTATBHBIX 3ajlad II0 PAacIO3HABAHHMIO OPTAHAYECKHX BEINECTB) C COOMIONICHUEM TIPABHUII
6e30macHOro OOpalIeHHsl ¢ BEIIECTBAMH M JabOPaTOPHBIM 000PYIOBAHHEM, dopMynHpoBaTh LENIb
HCCIIEA0OBAHUSA, NPEACTABIATh B pPasiMuHOM (opMe pe3ynbTaThl OSKCIEPHMEHTA, aHalM3UPOBaTh U
OILIEHHBATh UX JOCTOBEPHOCTD;

chOpPMHUPOBAHHOCTh YMEHHU:

 coGmonaTh IpaBMNA OSKONOTHYECKH [ENecoOOpasHOro IoBejeHus B ObITy H TPYHOBOH
NIEATENIBHOCTH B IEJSIX COXPAaHEHHUA CBOErO 310POBbA, OKpYKaroImel TIPHPOHOHN CPe/Ibl H JOCTIDKEHHS &
YCTOMYHUBOIO pa3BUTHS,

OCO3HABATh ONACHOCTL TOKCHYECKOTO JEWCTBMS Ha OJKABBIE OPraHM3MBI ONPENENEHHBIX
OpTaHMYECKIX BEIECTB, MOHUMAs cMEICH nokasaresst 1IJIK;

' AHATH3UPOBATH [ETecO06PasHOCTh IPHMEHEHIA OPTraHAYECKAX BEIIECTB B IPOMBIIIICHHOCTH U B
OBITY C TOYKH 3PEHHUS COOTHOIIECHHUS PHCK-TIONIE33;

chOPMEPOBAHHOCTH YMEHHI: OCYLIECTBISTh IIEICHANPABICHHBIH IIOUCK XMMUIECKOH HHpOpManHU
B pas/IMYHBIX HCTOYHMKAX (HaydHas M y4eGHO-HaydHas JUTEpaTypa, CPEe/ICTBA MaCCOBOH uH(popMaIuy,
VlHTepHeT M ApyrHe), KPUTHYECKH aHATH3HPOBATH XMMHYECKYIO HH(pOpPMAIHIO, nepepabaThBaTh €€ H
HCIIOJIB30BaTh B COOTBETCTBUM C IOCTaBIeHHOR y4eOHOH 3a1auei.
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