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MMOACHUTEJIbHAS 3ATTMCKA

Pabouas nporpamma 1o XMMHMH Ha ypoBHe cpenHero obirero odpaszoBaHus
paspaboTtaHa Ha ocHoe ®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpasoBanuu B Poccuiickoit Penepauun», TpebOBaHUN K pe3ylibTaTam OCBOEHWS
denepasbRO# obOpasopatenbHOH 1IPOrpamMMBbl CpesHero odLero
obpaszopanus(DOI1 COO), npencraBneHHsx B DenepalbHOM roCyaapcTBEHHOM
obpaszoBarenbaoMm cradgapre COO0, ¢ yuérom Konuenuuu npenonaBanums
y4eOHOro TipeimMera «Xunvis» B 00pa3zoBarelibHbIX OpraHusalmsx Poccuiickoi
Denepauuu, peanusyloliMx  OCHOBHble 00pa3oBaTeibHbIE MNPOrpaMMbi, U
OCHOBHBIX IMonoxkeHu «CipaTterud pa3BUTHA BocnUTaHus B Poccuiickoi
OQenepauun Ha niepuon a0 2025 roma» (Pacnopsikenue IlpaBurtennctBa PD ot
29.05. 2015 Ne 996 - p.).

XUMUA Ha ypoBHE (yTNVOIEHHOTO M3YYEHHMS 3aHMMAaeT Ba)XHOE MECTO B
CHCTEME €eCTECTBEHHO-Hay4HOTo oOpa3oBaHus yuammxcs 10-11  knaccos.
N3yuenne npenmera, peaivszyeMoe B YCHOBUSX  AUDQepeHIMpoBaAHHOIO,
npoduabHOTO  0Oyuerus, npU3BaHO O0eCHeduTh O0O0IIEe00pPa3OBATEIBHYIO H
OOLIEKYJIbTYPHYIO TTOATOTOBKY BBIMTYCKHUKOB IIKOJBI, HEOOXOAMMYIO  JUIS
aJanTalyy UX K ObICTPO MEHSIOLUUMCS YCIOBUSM KM3HH B COLIMYME, a TaKKe IS
MPOAO/DKEHUsI 00YHeHus & OpraHu3aluax npodeccHoHabHOro 0bpa3oBaHus, B
KOTOPBIX XMUMUs ABJISETCsH OJAHOH U3 IPUOPUTETHBIX AUCLHUIIJIAH.

B nporpamme 1o xumud Ha3HaYeHWE MpeaMeTa «XHUMHUS» [MOJydaeT
MOAPOOHYK  MHTephApeiallivy B COOTBETCTBHH C  OCHOBOIMOJIATAIOMITMHU
nojoxenusmyu @O OC COO o B3aUMOOOYCNIOBICHHOCTH LeJel, CoaepKaHus,
pe3yabTatoB 00yueHus u TPeOOBAaHMH K YPOBHKO MOATOTOBKH BbITYCKHHUKOB.
CBujleTenbCcTBOM TOMV SIBISIOTCSA CIEAYIOUIME BBITOJMHSEMBIE MPOrPaMMOi 0
XUMHHU QYHKIIVH:

®HHMOPMALUOHHO-MEIO/HecKas, pealu3alus KOTOpoH obecneuuBaer

MOJIYYE€HHE 1IPE/CTap | €HHS O LeNsiX, COAEep)KaHUH, oOLIeH cTpaTeruu
00yueHus:A, BOCNIUTAHYKSA ¥ PA3BUTHA 00YYarOIIMXCs CPeACTBAMH TIPeAMETa,
M3y4aeMoro 8 paMrax KOHKPETHOro Mpoguis;

® OpraHu3alHOHHO-TIIaHKPVIONIAs, KOTopas NMpeayCcMaTpUBaeT OINpelesieHue:

NPUHLKIIOB  CTPYKTVPHPOBAHUS M TIOCJIEA0BATENBHOCTH  W3YUYeHUs
yuyeOHOro  Marepuasd,  KOJNMYECTBEHHBIX M KA4eCTBEHHBIX  €ro
XapaKTEPUCTHI, [0Lx010B K (GOPMHPOBAHHIO COJIepKATEIbHOW OCHOBBI
KOHTPOJIsi U OIECHKM 00pa3oBaTeNbHBIX JOCTHIKEHUH OOydaroluxcs B
pamMKax wuTOICBOY atiecTalMM B (OpMe €IMHOTO IoCyIapCTBEHHOI'O
3K3aMEHE (10 XUMKH.

Iporpanima )1is yiiiyOREHHOrO U3YYCHUS XUMHH:



®YCTAHARIIUBAET WHBADUAHTHOE NMPEJAMETHOE COJIepIKaHUE, 00A3aTEIbHOE IS
M3y4eBusi B paMKIX  OTIAENbHBIX Mpoduiei, mnpeaycMarpuBaeTt
pacnpejie/ieHie 1 CIPYKTYPHPOBaHHWE €ro 1o KjaccaM, OCHOBHBIM
COAEpKATE/IbHLIM JTHHISM/paszesiaM Kypca;

® IaCT NpUMEPHOE pacrnpe/ieIeHne yueOHOro BpeMeHHU, peKOMEHIyeMOoro s
M3yHYEHUS OTJIEIIBHLIX TEM;

efpe/arast  IpyMMepPHYIO  MOCHEHOBATEIBHOCTh  H3YUEHHSl  y4yeOHOIo
Marepuaia ¢ yIETOM TOTHKH I[IOCTPOEHUS Kypca, BHYTPHUIIpEJIMETHbIX H
MEXKIIPE/IMETHbLIX CBAZCH;

®1aCT METO/IMHECKYIO WHTEPNIPETALIMIO LIeNel W 3a1a4u U3yUeHHUs TIPeaIMeTa Ha
yrayOneHnoy VpoBHe ¢ y4€TOM COBPEMEHHBIX IPHOPHTETOB B CHCTEME
cpeanero  obuere  oOpa3oBaHUA, COAEPKATEILHOW XapakTEPUCTHKH
TUIAHMPYCMBIX  Pe3V.(L7aTOB  OCBOEHMSl OCHOBHOH  00pa3oBaTelbHOU
NPOTPam Vibl CPeHeT0 obuero obpa3zoBaHus (TMYHOCTHBIX,
METalpe,AMETHbIX, [I['¢/AMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHJIOB
YUEOHO-TIO3HABATEbHBIX  IeHCTBHH  oOydarouierocss 1o  OCBOEHHUIO
COLEPKAHMS (1PE IMETA.

Ilo Bcem Hazsajitibiv MOLIASM B MPOrpaMMe MO XUMMHM TPEAYyCMOTPEHa
NPEeMCTBEHHOCTs ¢ 00yueieM XUMHM Ha YPOBHE OCHOBHOIO 001Iero
00pa3oBaHusi. 5a 1D cidd  YCTAHOBJIEHHOM — NporpaMMoi 10 XMMHH
00s3aTeNbHON (MHBAPHANTHOI) COCTABISIONIEH colepKaHusl yuebHOro npeamera
«XHMHs» OCTagCs  BO3IMOXIIOCTD BBIOOpPAa €ro BapHATHBHOM COCTABJISIOIIEH,
KOTOpasl JAOJKHA OHPCIe SMTL0% B COOTBETCTBMM C HAaNpaBlIeHUEM KOHKPETHOT'O
npoduns odyueH s,

B coorserciBum ¢ konenTtyallbHBIMM - nonoxeHusima @IOC COO o
Ha3Ha4YeHWW [peiMerss 0a-080r0 M yryONEHHOro ypoBHeH B cucTeMe
AUGGEPeHINPOBaHAOTO 0Ly CHAS HA YPOBHE CpEJHEro obuiero oo0pa3oBaHMs
XAMHA Ha ypoeHe viv,0/cHHOrO UW3yyeHHs HampaBlieH Ha  pealu3alfio
NPEeMCTBEHHOC M ¢ [i0C/ICIYIONMM  3TanmoM  TOJIYYEHHS  XHMHYECKOro

00pa3oBaHMs B paMKax 17\VEHUS CIIENUATBHBIX eCTECTBEHHO-HAyYHBIX W
XUMUYCCKUX AMCIMIIIH ¥ 5y X U OPraHU3alUaX CpeaHero nmpodeccHoHaIbHOIo
oOpazoBanus. 5 5701 CBs3 H3YYEHHE TpeaMeTa «XHMHs» OpPHEHTHPOBAHO
OPEUMYILECTBEHHO  Hd Do MpEeHHe M yriuyOlleHWe  TeopeTHUYecKOH U
NPAKTHYECKON 1101r0TCR 1 00y JaIOIIMXCS, BRIOpAaBIUMX ONpeaenéHHbli npohuiib
00y4eHMsl, B TOM HHCIi¢ C [12PL KTHBOM MOCIEAYIOLIETr0 MOAy4eHHss XHMUYECKOTO
oOpazoBaHHs B Opratiisaiisy ipodeccHoHaIbHOTO 00pa3oBanus. Hapsay ¢ aTuM,
B cBete TpeCosanni Ot COO K niuaHupyembiM pe3ylibTaTaM OCBOEHHS
epepanbrOil  GOGDAzOEATE RE O MPOrpaMMbl  CpeiHEro  obiiero o6pa3zoBaHus
M3YHEHME [peiaMera  « Xhhbs» OPUEHTHPOBAHO TaKXkKe Ha pelleHHe 3ajay



BOCIMTAHUA H COLMATLHOIC A3BUTHS 00ydYalomMxcst, Ha (OPMUPOBAHUE Y HUX
OOLUEMHTEIEKTY AL V' MeHHi, yMEHMM palMoHanu3alMi y4eGHOro Tpyaa u
0000LIEHHBIX  Croco(ios  1-4TENBHOCTH, HWMEIOIIHNX MEXKIUCUHUTIITHHAPHbIH,
HaanpeaMEeTHBIH xapak ep.

Cocrapnsoimumy npenvera «XUMHS» Ha YPOBHE YIIIYONEHHOIO H3YHEHHS
ABAAKOTCA  yriavonéusnie xypoeel — «OpraHuueckas xXumus» W «O6mas w
HEOPraHWYEeCKas XuiMiir, | ID1 ONIPENC/IEHHH TIOX0/10B K 0TOOpY H CTPYKTYPHOM
OpPraHu3alMu CCIepiKasus © MX KypCcOB B MpPOrpaMMe MO XMUMHHU 3a OCHOBY
NPUHATBL MoJ0xcHuA LI U0 COO o paznuuusx 06azoBOro H yriyoJaéHHOIO
YPOBHEH H3yHeHUs )€, 10 eTa.

OchoBy cojieprcaiini  «vpcoB «QOpranudeckas xumus» u «O6mas u
HEOPraHW4yecKas XHMhA» COCTABIAET COBOKYNMHOCTb NPEAMETHBIX 3HAHUN U
YMEHHH, OTHOCHILMXCA K Od-0BOMY YPOBHIO M3YUeHMs MpeAMeTa. JTa cHcTeMa
3HaHUM [OJTydac: OLOeieic HOe TEOPETHYECKOEe JIOMOJIHEHHWE, [03BOJIMIONIee
OCO3HAHHO  OCBOWTL  CyUCCTBEHHO OonbluMA  00BEM  (PAKTOJIOTHYECKOrO
matepuana. [ax, Ha y1/ivOTSHHOM ypOBHE HW3Y4EHHs MpeAMeTa odecrieyeHa
BO3MOXHOCTb a4k ic iui:0lv  YBEIHYECHUS] 00bEMA 3HAHHUH O XUMMYECKUX
BJICMEHTAX W CBOHCTBAX MY COCJIMHEHMH HAa OCHOBE paclllMpeHMs W yriaydleHus
MPeJCTaBieHuii O CTPUCHNY 1ellecTBa, XMMUYECKOH CBSI3H M 3aKOHOMEPHOCTSIX
MPOTEKAHUs PEarilii, Jaclvid (DUBAEMBIX C TOYKH 3PCHHUS XHMHYECKOH KMHETHUKH
U TepMOAWHAMuxK. Mlavack.ie Iiepuoauyveckoro 3akoHa u Ilepvopmyeckoit
CHUCTEMBI XHUMUYECKUX 3JIEMEHTOB OasupyeTcs Ha COBpPEMEHHbIX
KBAaHTOBOMEXAHMYCCRUX (1)E/1-TABJICHUAX O CTPOCHUH aToMa. XMMHYECKasi CBSI3b
OOBACHSCTCS ¢ 104K “peh % JHEPreTHYECKUX M3MEHEHHH TpH eé 00pa3oBaHun M
paspymeHuH, a 1aiie ¢ 104K d 3peHHUsT MeXaHu3MoB e€ obOpazoBanus. M3yueHue
THIOB  peakinii  jonoirieres  GOPMHUPOBAHHMEM  MMPENCTaBICHHH 00
JIEKTPOXUMHKHECKUX [TPO1ECC X W 2JIEKTPOJIM3E PACIIaBOB M PACTBOPOB BEILCCTB.
B Kypce opranu4eckoil xidMiM OPH PaCCMOTPEHHMH PeaKIMOHHONH CIIOCOOHOCTH
COCAMHEHHH Y le/15i€TCs 0cob0o2 BHUMAHHE BOMpOCcaM 00 3JIEKTPOHHBIX 3(exTax,
0 B3aUMHOM BIKSHIL 8TOMOH 3 MOJIEKYJIAX U MEXAHU3MAaX PeaKiHi.

Ocoboe  3nasciie 4y €T TO, YTO HA COAEpXKaHHE KYpCOB XHMHM
YrayON€HHOIO YHOBHA 13V=¢ - st IUIS KITACCOB ONpeAenEHHOro npodus (rnaBHbIM
o0pasoM Ha ¥X CIpyviIpy M XapakTep JOMONHEHMH K obmeit cucteme

MPEAMETHBIX 3HaHWi ) OKidsslnal0T BIMSHHE CMeXHbIe NMpeaMeTsl. Tak, HarnpuMep,
B COLACPKAHUM iIpe/ihicTa /114 K/IaCCOB XMUMHKO-pu3ndeckoro npoduis 0oJblioe

3Ha4eHKe Oyjiyr wMeTs 91500 HTBl y4e6HOro mMatepuana no obueil xumuu. [lpu
M3YYEHMHU MpeinveTa B H:HH0M Cllydae akueHT OyJeT ciejlaH Ha OOLHOCTH
METOJOB MO3Ha# . O¢i1iicCT . 3aKOHOB U TEOPUH B XMMHH M B (DU3HKE: aTOMHO-

MONEKyIApHasd [ecopus (MoeKylspHas Teopust B (U3HKE), 3aKOHbI COXPAHEHHS



MAacChl M JHEPTH, 30K0HLI TEPMOJMHAMHKH, 3JI€KTPOJIM3a, MPEACTABICHUS O
CTPOEHHH BEILIECTR U AN\ IOC

B 1o ®e EBpenisi @ comepkKaHMM IpeIMeTa IS KJIACCOB  XHMHKO-
Guonoruyeckoro npotiiin OGoNbIKMKE yAENbHBIN Bec GyNeT UMeTh OpraHHYecKas
xumus. B o1om  ciyiae  mpemocTaBisieTcs  BO3MOXKHOCTD  JUIS  OoJiee

OOCTOATENBHOIO  PaceMO PeHUS  XHMHYECKOM  OpraHW3aluM  KIeTKH — Kak
OHMONOrMYECKOH  CHCTCME! 3 COCTAB KOTOPOM BXOAAT, K MHPHUMEpPY, TaKHe
CTPYKTYPHBIE KOMIIOrCHTL. KaK JMMNMAbL, O€NKH, YIIIEeBOAbl, HYKICHHOBBIE
KMCIOTBI W ApyTHc ipv 7OM 3HAHMA O COCTaBe W CBOMCTBAaxX TpejcTaBHTENEH
OCHOBHBIX KJ4CCOB ODIaliiYeCKHX BELIECTB CIIy)KaT OCHOBOH IS H3Y4YeHHS
CYUIHOCTH MPOLECCOB (JOTCCHATE3A, AbIXaHUS, NHIIEBapeHHS.

B mpake @opyiponiiMs OCHOB HAy4HOrO MHPOBO33PEHHS, OCBOEHMS
OOLIEHAY HBIX ME 0,105 [103HAHUS U OMbITA MPAKTHIECKOIO NPUMEHEHHSs HayUHbIX
3HaHWH wW3yueHue fpeavicra «XUMHS» Ha yrimyOJaéHHOM YpPOBHE OCHOBaHO Ha
MEXKINPEJMETHBIX  CBJ /X ¢ Y4YeOHBIMM [peAMEeTaMH, BXOASAIIMMU B COCTaB
OPeIMETHBIX 00acTell «  CTeCTBEeHHO-HAyYHBIC MpeaMeTsl», «Marematvka u
MHPOPMATUEE ) 1 <’V Cokitf I3BIK U TIATEpaTypan.

Ilpu wmsyuesyin veciuoro npeaMera «XuMHsS» Ha yIIyOIEHHOM ypOBHe
TAKXKe, Kak Ha ypOoske ocnOB8HOr0 W cpefiHero obiero oodpasoBaHHs (Ha 0a30BOM
YPOBHE), 3a/iaticii 1eHioCT 1eHHOW 3HAYMMOCTH sABIseTCs (JOPMUPOBAHUE OCHOB
HayKM XWMiW Kax OON2cTH COBPEMEHHOTO eCTECTBO3HAHHSA, IIPAKTHYECKOM
ACATENLHOCTH HCOBCKA M OJIHONO U3 KOMIIOHEHTOB MUPOBOH KyJBTYpBL. PelueHue
5TOM 3ajauu Ha \1.yOISHHOM YPOBHE H3y4eHHMs TMIpeiMeTa Ipejinoiaraer
peanM3auuio Takux ienei. KaK:

=,

edopmupors e 1P ACTaBIEHHH: O MaTepHalbHOM eIMHCTBE MUpA,
3aKOHOMEDHUC (41X 11 IO3HABAEMOCTH SIBJIEHWH NPUPOMALI, O MECTe XHMHH B
CHCTEME  culed uodHBIX HayK M e€ BeAywed poid B oOecredeHHu
YCTOMU#BOTO )2 3BUTUS  YeJIOBEYeCTBa: B  pellieHdud  [podiiem
IKOJIOIUMHECKON, 31 ePreTHYECKOW W NUILEBOM 0e30MacHOCTH, B Pa3BHTHH
MEIMIIEEL, CO 20 MM HOBBIX MaTepUalloB, HOBBIX HCTOUHHKOB YHEPIUH, B
oOecriesdcy g il OHAJIBHOTO TIPUPOJIOIIOIL30BaHUs, B (POPMHPOBAHMH
MUPOBC33 eH Y 11 OOLIEH KyJIbTYphbl 4elOBEKa, a TaKKe DKOJOTMYECKU
000CHOBAHHOIC C 1 {OLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM cpejie;

®OCBOCHMWE  CMC Clini  3HAHUM, JIeXalnuMX B OCHOBE  XMMUYECKOH
COCTABIAOIICH L SCTBEHHO-HAYYHON KapTUHBI MHpa: pyHIAMCHTANbHBIX
MOHS" ML, 2akOHus W TEOPUH XHMHH, COBPEMEHHBIX Npe/CTaBleHuH O
CTpOeHMY L&l icC'Ba  HA PasHBIX  YPOBHSIX — arOMHOM, MOHHO-
MOJIEKY ISP HON HaIMOJIEKYJISPHOM, O  TEPMOIAWHAMHYECKHUX U

KHAHCIMHCCKUX 521 OHOMEPHOCTAX INPOTEKaHHA XHUMHYECKUX peaxum‘«’r, 0



XUMHUECKOM PaiiHOBECHH, PaCTBOPaX U JUCTIEPCHBIX cHCTeMax, 00 o6Iimx
HAYUHBIX HPHHIHaX XUMUYECKOTO TIPOM3BO/CTBA;

ehopmupoEaine y oOyyarommxes OCO3HAHHOT'O MOHUMAaHHUS
BOCTPeOOB2HHOC M CUCTEMHBIX XHUMHYECKHX 3HaHUM 118 OObICHEHMS
KIFOUEELIX 1ied U NpoONeM COBPEMEHHOM XMMHH, Ul OOBACHEHUS U

MPOrHO3HPOBAN Y SBICHHHA, HMEIOLMX €CTECTBEHHO-HAYUHYIO MMPHPOJY;
IPAMOTHOTO peilicHUS TIPOOIEM, CBSI3aHHBIX C XMMHUEH, MPOTHO3UPOBAHNUS,
AHAIM34 ¥ Olleli<K C MO3ULIUH IKOJIOrHYeCKOH 0e30MacHOCTH NOCaeACTBHI
OBITOBOH 1 [1DOY3BOIACTBEHHOM JIESTEIBHOCTH YEeJIOBEKA, CBf3aHHOWU C
XMMH4YCCRMM  11DOW3BOJICTBOM, — HCIOJb30BaHHEM W  nepepaboTKoi
BCIIECTH:

eyriayOness 1ipe i 1aBleHUH 0 HAYYHBIX METO/aX MO3HAHUS, HEOOXOIUMBIX

Ald UPHOOpeTcHds YMEHMH OpHMEHTHPOBAThCS B MHpE BEIIECTB M
OOBACHEHUS  XvMHYECKUX SBIEHHH, HMEIOIIMX MECTO B NpHpoje, B
MPaAKTHYCCKON /1esITEJIbHOCTH U MIOBCEIHEBHOM KH3HHU.
B make peaiisuiniy TepBOOYEPESHBIX BOCTIMTATENbHBIX M Pa3BHBAMOLINX
(pyHkUMil LenoCTHON clicTeMBl cpeaHero obiero ob6pa3oBaHHs NPy HU3y4YEHUH
npeaMeTa «Apmusi,  Ha  yrIyOnEHHOM ypoBHE OCOOYK — aKkTyaabHOCTb
NIpUOOpETAOT Takne eI ¥ 3a0a9H, KaK:
®BOCIHTAHKE ey IdHHOCTH B MO3HABAEMOCTH SIBJIEHUM [IPUPOALI, YBAKCHUSA

K Mpouecey 1sop4ecTBa B OONACTU TEOPETHUECKMX M MPHUKIAAHBIX
HCChe0BaHm il B XUMHUH, (hopMUpOBaHHE MHPOBO33pEHHS,
COOTBCTCTRYIO1¢I0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

®PA3BUTHC  MOTYLAIMA K OOYYEHHI0O M MO3HAHHID, CIOCOOHOCTEH K
CaAMOKOHIDOJK) W CaMOBOCIIMTAHMIO  Ha  OCHOBE  YCBOEHHUS

O0LIEHYECTUBEIEC KAX IIEHHOCTEH;
®PA3BUTHE [103HABITE/IbHBIX MHTEPECOB, MHTEIIJIEKTYAJIbHBIX H TBOPYECKHX
crocotHocTerd  00yvalonMxces, (QOPMHPOBAHHE y HHX CO3HATENLHOIO

OTHOUIEH 1S 1 ~AMOOOPA3OBAHHMIO M HENPEPBIBHOMY 00pa30BaHUIO KaK
YCIOBHE YCTIC 1 {OH MPO(ecCHOHANILHON U 00IIeCTBEHHOM AesSTeILHOCTH,
OTBETCTBCHHOIO OTHOLIEHHS K CBOEMY 3/0pPOBBIO M TIOTPEOHOCTH B
300pOBUM 00pase HKHU3HH,
eQopMHPUBLIIME L MEHMH W HABBIKOB PasyMHOIO IMPHPOJONONb30BAHUS,
pasBr1lic K0 101 HYECKON KyIbTYpbl, NPUOOPETEHHE OMbITa O0IIECTBEHHO-
MOJI@3HOL 3KOT0 MYECKOU J1eATeIbHOCTH.
Obwee yncsio “=con, 1DeTyCMOTPEHHBIX I U3y4eHHS XMMMHU Ha Yriy6GieHHOM
YPOBHE cpejitici o 00uiero obpa3oBaHus, cocrasisier 204 yacos: B 10 knacce —

102 waca (3 waca & Hey1omo), B 11 kmacce — 102 uaca (3 yaca B Heelo).



COJAEPKAHUE OB VUEHMS
10 KJIACC

OPTAHHUYTICKAS xUMUS

Teoperniccwne 0 HOBbI OPraHHYeCKOH XHMHH.

Ilpeamer v iiayeHMe  OpPraHMYECKOM XHMHM, TNpeJCTaBleHHEe O
MHOT000pazuit 0P il v 2CKHX COEIHHEHUIA.

DIEKTPOHHOC  CTPOGHHE aToMa yrilepojia: OCHOBHOE M  BO30YkKIEHHOE
COCTOSIHMA. BajicuTisic BO3MOXKHOCTM aroMa yriepona. XHMHYecKas CBSI3b B

OpraHM4eCKux  coctineHusX.  Tumel ruOpUAM3alAM  aTOMHBIX  OpOUTAJIEeH
yraepoaa. Mexaiiisvn 00pa30BaHUs KOBATEHTHOH CBS3H (OOMEHHBIH W TOHOPHO-
aKLeNTOPHbII ).  11ibi MEPEeKPhIBAHMSI ATOMHBIX OpOWTalel, O- M T-CBA3H.

OnuuapHas, /BoitHas « TporHas cBA3b. CrocoObl paspbeiBa CBA3E€H B MOJIEKYJIax
opranuueckux weuiccts. [loHaTHe 0 cBOOOOHOM panukane, Hykieoduie H
3NeKTpodine,

Teopust cipocdna  opraHudeckux coemdHeHuit A.M. Bytieposa #

|
COBPEMEHHBIEC filc it 14BTeHHS O CTPYKType MOJEKyJ. 3Ha4YeHHEe TEOPHH CTPOEHHS
OPraHu4ecKnx  COc liiHeHHH. MONeKynsipHble W CTPYKTYpHble  (DOpMYJIBL.

CrpyKTypHbic  ()opMyTBI  pasid4YHBIX BHJOB: pa3BEpHYyTad, COKparuéHHas,
CkeneTHad. lizomcpus. Bumel M30MepHH: CTPYKTypHas, NPOCTPAHCTBEHHAs.
ONeKTPOHHbIC “(her il B MOJIEKyJIaX OPraHUYeCKUX COeMHEHHH (MHAYKTHBHbIN
U MEe30MEpHbIH et o),

[lpencrasiciine o kraccupWKanMi OpraHMYecKHX BellecTB. [loHsTHE O
dyHxuMonansHon Tpyiiie. [omonorus. [omonoruyeckue psamsl. CHcTeMaTHyuecKas
HOMeHKIaTypa opraiiideckux coeguHeHud (IUPAC) v tpuBvaibHble Ha3BaHUS
OTAEJNbHbIX MPeHCTABH I2JICH.

Ocobennoc i i naccuduKauus OpraHM4eckux peakiuil. OKHCIHTENbHO-
BOCCTAHOBUTC /i-iin ¢ CAKIUK B OPraHUu4ecKoi XMMUH.

OKenepane:1aihible METONBl M3y4eHMsl BEIECTB W HMX IIPeBpALLEHHUI:
O3HAKOMJI€HWC ¢ O0pe3[aMM OPraHMYecKMX BEIEeCTB W MaTepHallaMd Ha HX
OCHOBEC, Onblikl (U 11DEBPAIEHHIO OPraHUMYeCKHX BEIECTB MpPH HarpeBaHWU
(nnasnenne, GOVIiLsdHHE M TOPEHHE), KOHCTPYMpPOBAHME Mojeleii MOJICKYJI

OpmHHHEC KHMX BCUICUTE
er'l('BO,Llu.-.’!- Vb,

ANKaHEi. « UM OIMYeCKMH P alKaHoB, o6imas (popMyna, HOMEHKIATYpa U

- 3

H30MEpHsi. JIex Porioe U MPOCTPAaHCTBEHHOE CTPOCHHME MOJIEKYJl aJIKaHOB, SP -
rHOpHAM3als 1 oviisiX opOHTallell yriaepoaa, 6-cBs3b. MU3MYecKHe CBOMCTBA

AJIKAHOB.



XuMuueckiic (30HCTBA aKaHOB: DPEaKUHHM 3aMellleHHs, H30MEpH3alHH,

ACTHIPHPOBAl 1#. 1111KIIM3aLMH, THPONIN3a, KpeKUHTra, ropeHus. [Ipeacrasnenue o
MEXaHMU3ME peaKkiiiii DaIUKaAJIbHOIO 3aMelleHus.

Haxoxnenue s nipupoae. CrocoGbl NONy4eHHs U IPUMEHEHHE aIKaHOB.

Huknoansaiin, Oduas popMyna, HOMEHKIaTypa U u3omepus. OcobeHHOCTH
CTPOEHHUA 1 XMMUUCCKMX CBOWCTB ManbiX (LMKIONPONAH, UHKIOOYTaH) M
OOBIYHBIX (LkE/ONCH TaH, HUKIOreKcaH) UMKI0aaKaHoB. CrocoObl MmolydeHus |
IPUMEHEHHE ({41104 1KAHOB.

AJIKEeHBL. 1+ OMOIOTHYECKHH psill ankeHoB, o0was (GopMylia, HOMEHKIATYpA.
ONEKTPOHHOE it 1 |DOCTPAHCTBEHHOE CTPOGHHE MONEKYJl aiKeHOB, Sp -
ruOpuaksaims @ onibIX opOuTaleil yriepona, o- v m-cBsa3u. CTPYKTypHas W
FEOMETpHYECKas (1uC-TpaHC-) H3oMepusi. DOU3UYECKHEe CBOMCTBA AalKCHOB.
XUMHYECKUE CEONCTBAL pPE€aKliMKi NMpHUCOCIUHEHHUS, 3aMEIIEHHS B O-ITOJIOKEHUE
OpH ABOWHOL cCrsiii. NONMMEPM3ALUM W OKHCIeHHs. [IpaBuno MapKoBHMKOBA.
KauectseiHbie et i Ha JBOHHYIO cBi3b. Crioco6bl MOdyUYeHHs U NpUMeHeH:e
AJIKEHOB.

Ankamyensi accu(UKALMS AJKaJUeHOB (CONPsKEHHbBIE, H30AUPOBAHHbIE,
KYMYAUpoeairinie). (L 00EHHOCTH 371eKTPOHHOTO CTPOEHHS U XMMHUYECKUX CBOMCTB
conpsuxerubix  ~dcHoB, 1,2-  w  l.4-npucoenunenune. [lommmepuszanus
CONPSHKEH HBIX 1ive 103, CriocoObl TONyYeHUs U TPUMEHEHUE aTKaHeHOB.

AJIK¥HbL. | (V0 0rMYECKUH P alKHHOB, 001as Gpopmysia, HOMEHKIATYpa U
M30MepUsi. DX N0 HOEe W NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKHHOB, Sp-
rHOpHaMsanms «rovEbIX opbuTaneil yriepona. ®usnueckue CBOHCTBa aNKHHOB.
XUMHUYecKie BOLCTBA:  peaklUuW  NPUCOCAWHCHMS,  JUMEpPH3alUH W
TpUMepHU3aLiH. oxv ieHus. KUCIoTHbIe CBOMCTBA allKHHOB, HMEIOIIMX KOHLIEBYHO
TPOMHYHO CBsl st L= CTBEHHBIE PEAKLHK Ha TPOHHYIO CBsi3b. Coco6bl MOMyUeHHS
U IPUMEHEHHE AJIKiH OB,

ApomaTisecsiic  yriaeBosopoasl (apeHsl). ['oMomoruueckuii psii apeHos,
obias Gopmy i, 110 eHKIaTypa U M30MepHs. DJIEKTPOHHOE H HPOCTPAHCTBEHHOE
CTpOEHHe MO.Iciyiibi OeH3ona. PDH3KYecKHe CBOWCTBA apeHOB. XHMMHUYECKHE
CBOHCTBA O€r 0.7 ¢ £TO FOMOJIOIOB: PEaKIMH 3aMELLEeHHS B OEH30bHOM KOIBIIE H
YTA€BOAOPOIHUN  [a/(HKaJle, PEaKUHMH IPHCOEAMHEHMS, OKHCJIEHWE TOMOJIOIOB
Oensona. [lpe,us eHHe 00 OpUEHTHPYIOIIEM JIEHCTBUM 3aMecTHTeNell B
OEH30JIbHOM  KU1500 Ha MPHMEpEe AlKWIbHBIX paJUKaloB, KapOOKCHIBHOIM,
FHAPOKCHIIbHON. & fHO- M HMUTPOIpYyMMbl, aTOMOB rajoreHoB. OcobeHHOCTH
XHUMHYECKMX Cuoic s ctuposna. [lonumepusanus crupona. CrnocoObl nojydeHus u
OPUMEHCHME 30 v 11 YeCKUX YTJIEBOJOPOIOB.

Hpuposie oo w0, TlomytHbele HedTsHble ra3bl. HedTh u eé npoucxoxieHue.

Kamenbiii yrow i 1pomykrsel ero nepepaGorku. Crnoco6sl nepepaboTkn HedTH:



NEePEeroHka, KPEKUHI (TepMHUYECKHH, KaTATUTHYECKUH), pUPOPMHUHL, MUPOIH3.
[TponykTel nepepaboTku HePTH, X TPUMEHEHHE B IIPOMBILIIEHHOCTH U B OBITY.

["'eHeTHyecKas CBSi3b MEX/1y pa3IMuHbIMU KJIACCAMHU YTJIEBO10PO/I0B.

DIEeKTPOHHOE CTPOCHUE TIalOreHNPOU3BOAHBIX YIIEBOA0POJ0B. Peakinu
3aMEIECHHUs TajJloreHa Ha TIHAPOKCOTpymiy, HUTPOrpyIiy, LHaHOIpyIlny,
aMuHOrpymmy. JledcTBHE Ha TrajlOreHIPOM3BOAHBIE BOJHOTO U CIIMPTOBOIO
pacTBopa wEno4yd. B3aumonencTBie AUrajloreHallkaHoB C MAarHMEM M LIMHKOM.
ITonsatue o METaJUIOOPTraHHYeCKUX COeIMHEeHUSIX. Ucnonb3zoBaHue
raJoreHIPOU3BOJHBIX YITIEBOJOPOJOB B OBITY, TEXHHWKE M IIPH CHHTE3e
OpraHUYEeCKUX BEIeCTB.

DKClepUMEHTAIbHbIE METO/bl W3Y4YeHUs BEUIECTB M HUX [IpeBpallleHHid:
U3y4yeHHe GU3UYeCKUX CBOMCTB YTI€BOAOPOIOB (PacTBOPUMOCTE), KaueCTBEHHbIX
peakuui YrieBOAOPOJOB Pa3NH4YHBIX KiaccoB (obecueunBaHue OPOMHOH WM
WOJHOM BO/bl, pacTBOpa ME€pMaHraHara KaJlus, B3aUMOIEHCTBUE alleTHUJICHA C
aMMMa4YHbIM pacTBOpoM oOkcuaa cepebpa(l)), kauectBeHHOe OOHapykKeHHE
yriepoga ¥ BOAOpPOJa B OpPraHHYCCKHUX BeEILECTBaX, IOJyYE€HHE OJTHUJIEHA U
H3y4YEHHE ero CBOMCTB, O3HaKOoMJIeHHe C KounekuusaMu «Hedtb» u «Yromb», ¢
oOpa3naMu  IUIacTMAcC, KaydykOB M  pe3WHBl, MOJEIMPOBAHHE MOJCKYII
YIJIEBOLOPOZIOB U IaJIONEHIIPOU3BOJHBIX YIVIEBOIOPOIOB.

Kuciaopoacoaepikamue opraniyecKHe coelHHeHHs.

[IpenensHbie ogHoaroMmHble cnupThl. CTpoeHHe MOIeKysl (Ha MpuMepe
MeTaHona M 3rtaHona). ['omonoruueckuid psn, obmas Qopmyna, H30OMepHs,
HOMEHKJIaTypa M Knaccupuxauus. @Duszuueckue CBOHCTBA  NpeJIesibHbIX
OJIHOATOMHBIX CHUPTOB. BoJOpOIHBIE CBSA3HM MEXAY MOJECKYJIaMH CIHPTOB.
XUMHUYEeCKHe CBOMCTBA: peaklMd 3aMelleHus, Jerujparalud, OKHCJICHHS,
B3aUMOJECHCTBAE C  OpPraHWYeCKUMH UM  HEOPraHWYEeCKMMM  KHCJIOTaMH.
KauyecTBeHHas peakuus Ha OAHOATOMHbIE COUPTHI. [leHcTBUE ITAHONIA U METAHOJIA
Ha opraHusM uejgoBeka. CrocoObl INOMy4eHHss U MPUMEHEHHE OIHOATOMHbIX
CIIUPTOB.

[Tpoctsie 3¢upel, HOMeHKNaTypa U H3oMepHs. OCOOEHHOCTH (DPU3MUECKUX H
XUMHYECKHX CBOMCTB.

MHoroatoMHble CIMPTBI — 3THIEHTIMKONL M rIulepuH. Pusuyeckue M
XMMHYECKHEe CBOMCTBA: peaKLUH 3aMelleHHUs, B3aUMOJEHCTBHE C OpraHu4eCKUMH
U HEOpPraHWYeCKHMMH KHCJIOTaMM, KadyeCTBEHHash peaklds Ha MHOIroaToMHbie
cnuptel. [lpeacraBneHne o MexaHM3Me peaKkUMH HYKICO(QHIBHOTO 3aMelleHHs.
JeiicrBue Ha opraiu3zM uenoBeka. CrocoObl MOIyYeHUs W IIpUMEHeHue
MHOIOaTOMHbBIX CIIUPTOB.

@enon. CtpoeHue MONEKYJNbl, B3aMMHOE BIIMAHWE [MJPOKCOrPYMNIbl M
OeH3onbHOro siapa. Ousnuyeckue cBoiicTBa (eHona. OCODEHHOCTH XUMHYECKHX



cBoiictB (enona. KayecrBeHHble peakuvu Ha denon. TokcuyHocTh deHosa.
CriocoObl nosiyuyeHus: ¥ IpuMeHenue penona. Genondopmanbaeruitas cMoJia.

KapOoHunbHbIe COeIUHEHUS — albACTUIbI U KETOHBL. DNEKTPOHHOE CTPOeHHEe
KapOoHWIBHON rpynnel. ['oMonorudeckue psabl aabIeruJ0B U KETOHOB, oOilas
(bopMmyna, u3OoMepHss W HOMeHKaTypa. Pu3uuecKkHe CBOHCTBA allbACrHIOB H
KeTOHOB. XUMHYECKHE€ CBOWCTBA  albJErHioB M  KETOHOB:  peakluH
npucoeauHeHus. OKUCIeHUe aJIbJerH/I0B, KAUeCTBEHHbIC PEaKIMH Ha ajbAeru/lbl.
CrnocoOb! rmoJiydeHus ¥ NPUMEHEHHE alTbIeTH/I0B H KETOHOB.

OnHOOCHOBHBIE NpeenbHble KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIeKy 1 KapOOHOBBIX KUCIOT. M3oMepust u HoMeHknaTypa. Pu3nyeckue CBOUCTBA
OJIHOOCHOBHBIX TpeeNbHBIX KapOOHOBBIX KHCIOT. BOJOpOJHBIE CBA3H MENY
MOJIEKy/1aMH KapOOHOBBIX KHUCIOT. XMMHYECKHE CBOMCTBA: KUCIOTHbIC CBOMCTBA,
peakuusi 3TepuUKALMU, peaKkLUHMHh C YYacTHEM YTJIEBOJOPOJHOrO pajidKara.
Oco0eHHOCTH CBOWCTB MYpPaBbMHOW KHUCIOThL. [loHsiTHE O NPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMCTB HETpelebHBIX M apOMaTHYECKHX KapOOHOBBLIX KHCIIOT,
JAUKapOOHOBBIX KHCIIOT, M’MAPOKCUKAapOOHOBBIX KUCJIOT. [lpeacraBurtenu BbICIINX
KapOOHOBBIX KHCJIOT: CTE€apHHOBAs, NaJIbMHUTHHOBAfA, OJEUHOBAs, JIUHOACEUA,
AuHonenoean KUcnotbl. CriocoOsl NOMyueHHs U IPUMeHeHUe KapOOHOBBIX KHCIOT.

Cnoxuble 3¢upsl. ['omonoruueckui psig, obmias ¢opmyna, U30MepHus H
HOMeHK/aTtypa. PU3HYecKHe U XHUMHYECKHe CBOKMCTBA: TMAPOJIU3 B KHCIIOW U
LIEJIOYHOH cpene.

Kupsel. CtpoeHue, Qu3n4ecKre U XUMHUYECKHE CBOMCTBA KUPOB: MMAPOJIN3 B
KMCJIOH ¥ 1eno49Hoi cpene. OcoOeHHOCTH CBOHCTB KHPOB, COACPKAIIMX OCTATKH
HenpeleIbHbIX KUPHBIX KUCIOT. JKUpbI B IpUpo/ie.

M54 KaK coM BBICIIUX KapOOHOBBIX KHCIIOT, HX MOMOILEe JelCTBHE.

O61mas xapakrepucTtika yrieBoaos. Kinaccudukauus yrieBo10B (MOHO-, 11~
U Toiaucaxapuiel). MoHOcaxapuabl: TINIOKO32, (pyKTO3a, ramakrosa, pudosa,
ne3okcupubo3a. Muznueckue CBOMCTBA M HAXOXKJeHHE B npupoje. POTOCHHTES.
XuMUYecKHe CBOMCTBA ITTFOKO3bI: PeaKLMU C yYaCTHEM CIIMPTOBBIX H allbJerH/IHOM
rpynn, CIHPTOBOE W MOJIO4YHOKHcIoe OpoxeHue. [IpumeHeHHe TITIIOKO3BI, €€
3HaYeHHe B HKU3HEAESATENBbHOCTH OopraHusMa. Jlucaxapujbl: caxaposa, MajbTo3a U
nakTo3a. BoccTaHaBnuBalOLHe ¥ HEBOCCTAHABIUBAIOLME AHcaxapu/bl. [ Hiapoau3
aucaxapuaoB. HaxoxaeHnue B npupoje u npuMeHenue. llonucaxapuabl: Kpaxmai,
rmUKoreH W uemmono3a. CTpoeHHe MakpoOMOJNEKYJ KpaxMmaia, IJIMKOreHa |
nesutono3bl.  MU3MYecKHe CBOMCTBA Kpaxmalla M UeJUTIoN03bl.  XHUMHYECKHE
CBOMCTBa Kpaxmaja: I'MApPOJIM3, KaYeCTBEHHas PeaklHs C HOJ0M. XUMHYECKHE
CBOWCTBa LEJUIFOJIO3bI: THAPONIN3, MonydeHue 3>GupoB Lewunonao3bl. [lonsatue 00
UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIM MIENK).



JKCIIEPUMEHTAJIBHBIE METOABl HM3Y4YEeHMS BELIECTB W HUX IPEeBPALICHUN:
pacTBOPUMOCTE pa3/IMYHbBIX CIIMPTOB B BOJE, B3aUMOCHCTBHE 3TaHOJIA C HATPHUEM,
OKMCJICHHE STHUJIOBOI'O CIIHPTa B AJIBIETHI Ha PACKaJEHHOM MEJHOW MPOBOJIOKE,
OKHCJIEHHE 3TUJIOBOIO CIMpTa AUXPOMATOM Kaiusi (BO3MOXKHO MCIOJIB30BaHUE
BH/IEOMAaTEPHUAJIOB), Ka4€CTBEHHbIE pPEaKLMM Ha albleruipl (C TUAPOKCHIOM
nuamMmuHcepeOpa(l) u  rugpokcuzom  meau(ll)), peakuus ravuepuHa  C
ruapokcunomM Menu(Il), xuMuueckwe CBOMCTBA pacTBOpa YKCYCHOM KHMCJIOThI,
B3aHMOJICHCTBHE pacTBOpa IOKo3bl ¢ rujapokcuaom menu(ll), Bzaumoneiictsue
Kpaxmajia ¢ HOJOM, PEIIEHHE IKCIEPUMEHTANIBHBIX 3a7a4 1o teMaM «CnupThl U
(enons», «KapboHoBsie kucnoTel. Cl0XKHBIE 3OUPBD.

A3zoTcoepkalline OpraHH4YecKHe coeJHHEeHHS.

AMHMHBI — OpraHu4ecKue Npou3BojHble amMmuaka. Knaccudukanuss aMuHOB:
anvdarnueckue W apoMaTH4YecKue;, IepBHYHBIC, BTOPHYHBIC W TPETHYHBIC.
Crpoenue Monexyn, obmas GopMyna, W3oMepus, HOMEHKIATYpa U (PU3NUCCKHE
CBOMCTBa. XMMHYECKOE CBOMCTBA alM(paTHUYECKMX aMHHOB: OCHOBHbIE CBOWCTBA,
QJIKATHPOBAaHKUE, B3aMMOJIEHCTBHE IEPBUYHBIX AMUHOB C a30THCTOH KHUCIOTOM.
Conn ankuiaMMOHUS.

AHMIMH — TIpefcTaBUTENb aMHHOB apomarudeckoro psga. Crpoenue
aHWIMHA. B3auMHoOe BNUsHUE IpyMnn aTOMOB B MoJieKylle aHuiinHa. Oco0eHHOCTH
XUMHYCCKMX CBOMCTB aHuiIMHA. KauecTBennble peakuuu Ha aHunuH. CrnocoObi
MOy4yeHWsl M NpUMeHeHue anudaTtudeckux aMuHOB. [lonydeHue aHWIMHA W3
HUTpOOEeH301a.

AwvuHokucnotel. HomeHknatypa u uzoMepusi. OT/iesibHbIE MTPE/ICTABUTENH -
AMHHOKHCJIOT:  IIMHUWH, anaHuH. Dusnueckue CBOHCTBA  aMUHOKHUCIIOT.
XHMMHYECKHE CBOMCTBA AMMHOKHCIOT Kak aM(OTEpHBIX  OpPraHWYecKHX
COe/IMHEHHM, peaKl¥sd IOJUKOHACHCAalUMH, o0pa3oBaHue TENTHIAHOH CBs3H.
buonoruueckoe 3HaueHHe aMAHOKUCIOT. CHHTES M THPOJIN3 MENTHIIOB.

benku kxak npupojaHsle monumepbl. [lepBuuHas, BTOpUYHAs H TpeTHYHAS
CTpyKTypa OenkoB. XHMH4YeCKHe CBOMCTBa OCIIKOB: THAPOIM3, ICHATYpalus,
Ka4eCTBEHHBIE pEaKIIUU Ha OeNKHu.

DKCIepUMEHTallbHbIe METOJbl M3y4eHHWS BELIECTB M HX [peBpallleHui:
pacTBopeHue OenkoB B BOAe, AeHaTypallus Oe/IKOB NpH HArpeBaHWH, LIBETHbIE
peakiuMyd Ha OelKH, pelIeHHEe OSKCIePUMEHTAIBHBIX 3aJa4 [0  TeMaM
«A30TCoepKaIne OpraHu4ecKue COEIHHEHHU S 7 «Pacrno3snaBanue
OpraHHYeCKUX COCAUHEHUN).

Bobicokomoieky isipHbie COeIHHEHHS.

OcHOBHBbIE TIOHATHS XHMMHH BBICOKOMOJIEKYJISIDHBIX COCIMHEHHUIl: MOHOMED,
MOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJAMEpPH3ALHH, CPEIHAS MOJIEKYIsIpHas



macca. OCHOBHBIE METONBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOWHEHUH —
IOJUMEPHU3ALIUS U MOJIMKOHIEHC AU,

[TomumepHsie Mmatepuanbl. [lnacTvaccsl  (MOMUAITHIIEH, TMOJUIPOITHIIEH,
MOJUBUHMIIXJIOPU, TMOIUCTHPOJ, MOJUMETUIIMETAKPUIAT, MOJUKApOOHATDI,
MOJIM3THIIEHTEpedTaNaT). Y THIM3aLUs U nepepaboTKa MiacTHKa.

DnacToMepsl: HaTypaJbHbIN Kay4yK, CHHTETHYECKHE KaydyKH
(6yTazneHOBBIH, XJIOPOTIPEHOBEIH, H30TIPEHOBHIN) H CHIMKOHBI. Pe3nna.

Bonokna: HatypanbHbIe (XJIONOK, LIEPCTh, IHENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTeTHYECKHE (KapoH M JIaBCaH ).

[Tonumepsnl CIIELMATIBHOTO Ha3HAYCHHUA (TednoH, KeBJap,
3JIEKTPOIPOBOASAIINE TOJTUMEPSI, OHOpasnaraeMele MOJIUMEpPHI).

OKClepUMEHTAIbHBIE METOAbI H3Y4YEeHHWs BELIeCTB M HX MpeBpallleHui:
O3HaKoMmJIeHHe ¢ o0pa3LiaMU IIPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
KayyyKoB, pEILICHHE 3KCIEpPUMEHTANbHbIX 3amay no Tteme «PacrnozHaBanue
[1aCTMacC ¥ BOJIOKOH.

Pacuérnbie 3anaum.

HaxoxaeHue MonekynsipHoH (GOpMyJbl OpPraHMYECKOro COCAMHEHUS 10
MacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOISLIMX B €ro COCTaB, HaXOK/IEHHE
MOJIEKYISApHOH (OpMyJibl OpraHHYecKOro COeHHEHUst 10 Mmacce (00bEMY)
NPOOYKTOB CropaHus, 10 KOJIM4YECTBY BellecTBa (Macce, 00bEMY) MPOJYKTOB
peakl{K¥ W/MIM WCXOAHBIX BeIECTB, YCTAHOBIEHHE CTPYKTYPHOH (OPMYIIbI
OpPraHUYeCKOro BeleCTBa Ha OCHOBE €ro XUMHYECKHMX CBOMCTB WJIM CHOCOOOB
NOITyYeHHUsl, OMNpeJe/IEHHe IOJIM BhIXOAA MPOAYKTa pEaKlUu OT TEOPETHUECKH
BO3MOIKHOTO.

MexnpeaMeTHBIE CBS3H.

Peannzanys MexXnpeIMeTHBIX CBSI3eH NP M3YYEHHH OPraHNyYcCcKONH XHMHM B
10 kmacce ocymiecTBiasieTcss 4Yepe3 HCIONb30BAHHWE KaK OOILIMX eCTecTBEHHO-
Hay4YHBIX TIOHSATHH, TaK W MOHATUH, NPUHATHIX B OTAENBHbIX MpeaMeTax
€CTECTBEHHO-HAYy4YHOr0 LIHKJIA.

OOmme ecTecTBeHHO-HAYYHEIE IOHATHSA: SBIE€HHWE, HAYYHBIH (aKT, rumnoresa,
TEOpHsi, 3aKOH, aHalu3, CHHTe3, Kiaccudukainms, HaOMO/eHUe, W3MepeHHe,
SKCIIEPUMEHT, MOJIEJIb, MOJEIHPOBAHHE.

®usuka: MaTepusi, aroM, JJeKTPOH, IIPOTOH, HEHTPOH, MOIeKyna,
SHEPreTHYECKHM YpPOBEHb, BELUECTBO, Telo, O0BEM, arperaTHoe COCTOSIHHE
BEILECTBA, (DU3MYECKUE BEIUYUHBI, E€JUHMUIBI U3MEPEHUsl, CKOPOCThb, IHEPIHUs,
macca.

buonorus: knerka, OpraHu3M, 3KOCHCTeMa, Owuochepa, MeTadOTH3M,
HACJIEACTBEHHOCTh, aBTOTPOQHBIH M reTepoTpodHbIA THN NUTaHus, OpoXKeHue,



(orocuHTE3, [bIXaHHWe, O€NIKH, YIIEBOJAbl, JXUPbI, HYKICHHOBBIC KHUCJIOTHI,
(bepMEeHTHI.

I"'eorpadusi: none3Hblie HCKOMaeMbie, TOIUIHBO.

TexHonOrMsi: mUILEBbIE TPOAYKTHI, OCHOBbl PALMOHAIBHOIO THTAHMS,
MOIOIIIME CPeCTBa, MaTepHalIbl H3 HCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.



[JIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA 1TPOT'PAMMBI 10 XVUMHH
HA YT'JIVBJIEHHOM YPOBHE CPEJIHET'O OBILIEI'O OFPA30OBAHMSI

JUYHOCTHBIE PE3YJBTATHI

B coorBercTBHM ¢ CHCTEMHO-IEATENBHOCTHBIM MOAXOIOM B CTPYKTYpE
JUYHOCTHBIX PEe3YyJbTaTOB OCBOCHHSA MNpeaMeTa «XHMHs» Ha YPOBHE CPEIHEro
obmero o00pa30BaHMA BBINENCHBI CJIEAYIOUIME COCTABASIONINE: OCO3HAHME
00yYarOIIMMHUCS POCCHICKOM TIPAXJAHCKOW MJAEHTHYHOCTH; TOTOBHOCTL K
CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH ¥ CAMOOIIPEAEICHHIO; HAallMYue MOTHBALIUH K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTH OOYHAIOMMXCH PYKOBO/ICTBOBATHCS
MPUHATHIMM B OOMIeCTBE NpaBHIaMM M HOPMaMH T[OBEJEHHMS; HAIHYMe
NpaBOCO3HAHHA, IKOJIOTHYECKON KY/IbTYpbl; CHOCOOHOCTh CTABHTH LIETH H CTPOUTH
KHU3HEHHbBIE IUIaHbI.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHHS MpeaMera «XHMHS»  OTPAKAKOT
ChOPMHUPOBaHHOCTb OIBITA [O3HABATENbHOM M IPAKTHYECKOH JeATeIbHOCTH
00y9aroluxcs B NpoLecce pealn3auui 00pasoBaTebHOM JesTeTbHOCTH.

JINYHOCTHBIE pEe3yNbTaThl OCBOGHHS NpeiaMera «XHMHS»  OTPaKaioT
C(hOPMHPOBAHHOCTH OMbITA [O3HABATENLHOW M IPAKTHYECKOH J1eATe/lbHOCTH
00yJarolMxcsi B Npolecce peanu3aliu oOpa3oBaTeNbHOM NEATEIbHOCTH, B TOM
YHCJIE B YaCTH:

1) rpaskaaHcKOro BOCHHTAHHS:

OCO3HaHMsI O0YYaIOIMMHUCS CBOMX KOHCTHUTYIIHOHHBIX 1paB U 00sS3aHHOCTEH,
YBOXEHHUS K 3aKOHY U IPABOMNOPS/IKY;

Ope/iCTaBlIeHUS O COLMaIbHBIX HOPMAaxX H IMIpaBUiaX MEAKJIMYHOCTHBIX
OTHOIIEHUH B KOJIEKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATEJbLHOCTH I[pU CO3AaHUU
Y4eOHBIX NPOEKTOB, pelIeHHH Y4eOHBIX M I103HABATENIBHBIX 33/a4, BbIIOIHEHHH
XHMHUYECKHX 3KCIIEPUMEHTOB;

CMOCOOHOCTH MOHMMAaTh W TIPHHAMATh MOTHBBI, HAMEPEHHs, JOTHKY |
apryMeHTBI IPYTHX IPH aHaIK3€ pa3IMYHbIX BUOB y4eOHOH NeATebHOCTH;

2) NaTPHOTHYECKOro BOCIIATAHMSA

LEHHOCTHOIO OTHOINEHHS K MCTOPUYECKOMY M HAy4dHOMY HAcCJe/IHI0
OTE4YE€CTBEHHOH XUMMHH;

YBa)XXEHHA K IIpPOLIECCY TBOpYECTBA B OOJACTH TEOPHUHU H MPAKTHUECKOTO
NPUIIOKEHUST XHMHUH, OCO3HaHHsi TOrO, 4YTO [aHHbIE HAYKH €CTh pe3yIbTaT
JUTHTENIbHBIX ~ HAOMIOJEHUH, KPOMOTIMBBIX  OKCIEPHMEHTAIBHBIX  [MOWCKOB,
MOCTOSTHHOI'O TPy/Ja Y4EHBIX U MPAKTHKOB;



MHTEepeCa W IIO3HABATEIBHBIX MOTHBOB B MOJIYYEHMH M MOCIeAYIOLIEM
aHanu3e HHOOPMALMH O MEepeJOBBIX JOCTHXKEHHUSIX COBPEMEHHOH OTeUeCTBCHHOH
XUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIHTAHHSA:

HPaBCTBEHHOI'O CO3HAHHS, ITHYECKOIO MOBEACHHUS,

CIIOCOOHOCTH OLIEHUBATh CHUTYalMH, CBSI3aHHbBIE C XHUMUYECKMMHU SIBIIEHUAMU,
U TIPUHUMATh OCO3HAHHbBIE PELIEHHUs, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBCHHbIC
HOPMBbI U LIEHHOCTH;

FOTOBHOCTH OLICHMBATh CBOE MOBEJCHHE W MOCTYNKM CBOUX TOBapMIUEH ¢
MO3ULKMH HPABCTBEHHBIX M MPABOBLIX HOPM M C YYETOM OCO3HAHHS MMOCJICACTBUI
IIOCTYNKOB;

4) popMHpPOBaHHS KYJIbTYPbI 310POBbI:

NOHMMAaHHs LIEHHOCTEH 370poBOro W 0Oe3omacHoro obpasa HHU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (DU3HYECKOMY W
TICHXHYECKOMY 30POBbIO;

cobmonenus: mpaBun Ge3omacHOro oOpamieHHs ¢ BelECTBAaMH B ObITY,
MOBCE/IHEBHOM KU3HH, B TPYAOBOM AeATEIIBHOCTH;

NOHWMAHHS LIEHHOCTH TMPaBWl MHIMBUAYAIbHOrO M  KOJJIEKTHMBHOIO
0e30MacHOro NOBEEHUs! B CUTYAIHAX, YIPOKAIOIIMX 3/0POBBIO U KHU3HM JH0/1ei;

OCO3HAHMA IOCJIEACTBHH M HEIPUATHS BpPeAHBIX TMPUBBIYEK (yrnorpeldiaeHus
aJIKOTOJ151, HAPKOTHKOB, KYypeHH S );

S) TpyaoBoro Bocnuranus:

KOMMYHHMKaTUBHOH  KOMIIETEHTHOCTH B  Y4eOHO-HCC/Ie10BaTe1bCKOM
AESITeNTbHOCTH, OOLIECTBEHHO IOJIE3HOM, TBOPYECKOW M JIPYIMX  BHJaAX
JesTe/IbHOCTH,

YCTAaHOBKM Ha aKTHBHOE Yy4YacTHE B PELIeHMH [PAaKTUYECKUX 3ajiad
COLIHAJILHOM HAINpaBIeHHOCTH (B paMKax CBOEro Kiacca, LIKOJIbI);

MHTEpeca K NPaKTHYEeCKOMY H3YYEHHIO Npodeccuii paziudHoOro poja, B ToM
YMCJIe HA OCHOBE IIPUMEHEHHUS MPeIMETHBIX 3HAHWH 110 XUMUH;

YBaXKE€HHMS K TPYY, JIIOJAM TpyZAa U pe3yJibTaTaM TPYAOBOH AeATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOpY MHAMBHUIyaIbHOW TPACKTOPHH
obpasoBaHus, Oynymieil mpodeccuy ¥ peanusallMd COOCTBEHHBIX JKU3HEHHBIX
IUIAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CNOCOOHOCTEH K XHMHH, HHTEPECOB U
noTpeOHOCTEH 00IIeCcTBa;

6) 7K0/10rHYecKoro BOCIIHTAHHS

SKOJIOTMYECKH LIeJIeCO00pa3sHOr0 OTHOLIEHHS K IIPUPOAE KaK MCTOYHMKY
CYLLECTBOBAHHUS XKU3HHU Ha 3eMlie;

TTOHUMAHMs TI00ATBHOrO XapakTepa SKOJIOTMYECKHUX MpodieM, BIHUsSHUS
9KOHOMUYECKHUX IIPOLIECCOB Ha COCTOSIHHE MIPHPOJIHON U COLMANBHOMN Cpebl;



OCO3HAaHHUA HEOOXOIMMOCTH MCHOJb30BAHUS [IOCTHIXKEHHH XMMHH JUId
PCILICHHS BONPOCOB PALMOHAIBHOIO [TPUPOIOTIONB30BAHHS;

AKTHBHOI'O ~ HENPUATHA [OEHCTBHH, NPUHOCSIIMX Bpeld OKPYKaroLliei
PUPOLHOH Cpejie, YMEHHS IPOTHO3HPOBATH HEGIArONPUATHBIE JKOJOTHYECKHE
NOCIEACTBHS NPEANPHHHUMAEMBIX N€HCTBHH U NPeIOTBpaIaTh HX;

HaJIn4usi pasBUTOrO 3KOJIOTHYECKOr0 MBILIUIEHHS], IKOJIOTHUYECKONW KYIBTYPBI,
OnbITa JeSTeNIbHOCTH 3KOJIOTHYECKOH HalpaBJIeHHOCTH, YMEHMSI
PYKOBOJCTBOBATbCSI MMH B MO3HABATEIbHOM, KOMMYHHKATHBHOH W COLMAJILHOM
MPaKTHKE, CHOCOOHOCTM W yMEHWS AaKTHBHO TPOTHUBOCTOSTH M/EO0JOrHH
xeMohoOnu;

7) N€eHHOCTH HAYYHOrO NO3HAHHA:

MUPOBO33DCHHUS, COOTBETCTBYIOLIENO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKH1 U OOIIECTBEHHOM IPAKTHKH;

MOHUMaHWsl CNEUU(QHUKA XHMUM KaK HayKd, OCO3HaHHs €& pojld B
(hopMHMpOBaHHM PALMOHANBHOIO HAYYHOIO MBILILIEHMS, CO3AAHUHM [ENOCTHOTO
Mpe/ICTaBIeHHs 00 OKpYXKalolleM MHpe Kak O €IHHCTBE MPHPOJbl M YelOBEKa, B
MO3HAHHH MPUPOAHBIX 3aKOHOMEPHOCTEH M pelieHHH npoljieM coXpaHeHHs
OPHPOJIHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0CO0OM 3HAUUMOCTH XHMHU  JUTS COBPEMEHHOH
(MBUIH3ALHH: B €€ T'yMaHWCTHYECKOH HANpaBICHHOCTH M BaXKHOH pOJIM B
CO3JJaHHH HOBOW ©0a3bl MaTepHaNbHOM KyJNBTYpPbl, B PpEIIEHHH [JI00AILHbBIX
MpoGJieM yCTOHYMBOIO pa3BUTHS YENIOBEYECTBA — CHIPHEBOM, JHEPreTUUeCKOi,
MUILEBOH W 3KOJIOTHYECKOU 0e30MacHOCTH, B Pa3BUTHH MeHUIMHbL, 00ecneyeHHn
YCJIOBHH YCHIEUIHOTO TPyZa U KOJIOrHYECKH KOM(OPTHOM KU3HM KaKIOTO 4ieHa
o011ecTBa;

€CTeCTBEHHO-HAYYHOM TIPaMOTHOCTH: TOHMMaHHs CYLIHOCTH METOI0B
NMO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCII0/Ib30BaTh
NoJly4aeMple 3HaHUS AJIs aHaNu3a ¥ O0OBSICHEHHUS SABICHUI OKPYXKAKUIEro MUpa u
NPOUCXOASAIIUX B HEM M3MEHEHHH, YMEHHS AeNaTh 000CHOBAHHEBIE 3aKIIOUEHHs Ha
OCHOBE HAy4YHBIX (PAKTOB M MMEIOINMXCS MaHHBIX C LEIbl0 MOJIyYeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENbHO HCIONB30BaTh XHMHUYECKHE 3HAaHHMs s
pelieHus MpobIEM B peasIbHBIX )KU3HEHHBIX CHTYAIIMAX;

HWHTEpeca K NMO3HaHHUIO, HCCIeI0BATEIBbCKOM e TeIbHOCTH;

FOTOBHOCTH W  CIIOCOOHOCTM K  HENpepbhiBHOMY  OOpa30BaHMIO W
camM000pa3oBaHMIO, K aAKTHBHOMY [MOJIy4€HHIO HOBBIX 3HAHHWH 1O XHMHHU B
COOTBETCTBHH C )KM3HEHHBIMU NNOTPEOHOCTAMH;

HHTepeca K OCOOEHHOCTAM TPyJa B PasiH4HBIX cdepax npodeccHoHaNbHOM
JIeATEIIbHOCTH.



METAINIPEJIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yabTaThl OCBOSHHS MPOrPaMMbl M0 XHMHH HA YPOBHE
cpenHero oduiero 06pa3zoBaHus BKIHOYAOT:

3HAQUMMBIE Ui (OPMHPOBAHUS  MMPOBO33pEHHS  OOyYarOLMXCH
MeXIHCUHUITTHHAPHBIE (MEeXIpeIMeTHbIe) O00ImeHayYHbIe TIOHSTHS, OTpakKarol1e
IeJIOCTHOCTh HAy4YHOH KapTHHbI MHpa M creuuduKy MeTOJ0B [O3HaHMS,
MCIIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BELeCTBO, SHEpPIus, siBJIEHHE,
NPOLECC, CHCTEMa, Hay4HBIH (aKT, NPUHIIMI, F'HIO0Te3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, HCCIIEIOBAaHKE, HAOMIOICHHE, H3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBepcalbHble yueOHble JieiicTBus (II03HABaTellbHblE, KOMMYHUKATHBHbIE,

peryisiTUBHbIE), obecneyuBarolne dbopmupoBaHue (byHKIIMOHANBHOH
rPaMOTHOCTH M COL{MATIbHON KOMIIETEHIIUU 00y4atOIMXCs;
CIIOCOOHOCTH obyuarouuxcs KCIOJIb30BaTh OCBOCHHBIE

MEKAUCIHUIUTHHAPHBIC, MUPOBO33pEHYECKHEe 3HAHUS M YHUBepcalbHble yueOHble
JCHCTBHUs B MO3HABATEJIbHOM W COLIMAIbHOM NpPaKTHKE.

MeranpeaMeTHblE pe3ynbTaThl OTPAXKAKT OBIAJCHHE YHHUBEPCAIBHBIMH
Yy4eOHBIMH  IIO3HABATENIbHBIMH, KOMMYHHKATHBHBIMH M  PEryJISITHBHBIMHU
JCHCTBUSIMH.

[lo3naBaTe/bHBbIE yHHBepCAJIbHbIE yueOHbIe AefiCTBHS

1) 6a3oBble JIOTHYECKHE AeHCTBHS:

CaMOCTOSTENBHO  GOpMynHpOBaTE M aKTyalW3MpoBaTh  npodliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OnpeJieNATh LEeNH NeATEIbHOCTH, 3ajaBas [apaMeTpbl U KPHTEpPHH HX
JIOCTHIKEHHUSI, COOTHOCHUTE PE3YJIbTaThl AEATEIBHOCTH C NOCTABIECHHBIMHU LIEIAMH;

MCIIOJIb30BaTh IPU OCBOCHHH 3HAHUN [PUEMBI JIOTHYECKOIO MbILIIEHUS:
BBIJIEJIATh XapaKTepHbIE IMPH3HAKU MNOHATUW U YCTaHABIHMBATh HUX B3aMMOCBS3b,
UCMOJIb30BaTh COOTBETCTBYIOIIME MOHATUA AJI OOBSICHEHUS OT/EJIbHBIX (DAaKTOB U
SIBJICHHH;

BeIOMpaTh OCHOBAaHHMS M KPHUTEpPHH Juld KilacCU(UKALUKU BellecTB U
XUMHUYECKUX peaKLIUii;

yCTaHaB/IMBaTh [PUYUHHO-CIICACTBEHHBIC CBS3W MEKIY M3ydyaeMbIMH
SIBIICHUSIMH;

CTPOUTBH JIOTHYECKHE pACCYXJIE€HHS (MHIYKTUBHbIE, IeIyKTHBHbIE, 10
aHaJlOrMM), BBISBIATh 3aKOHOMEPHOCTH M NPOTHBOPEYMs] B paccMaTpUBaeMbIX
ABJIEHUAX, HOPMYNIHPOBATH BIBOJBI U 3aKIIOUCHUS;



NPUMEHSTH B MPOLIECCE MO3HAHUS WCIOJb3YyeMble B XUMHH CUMBOJIHYECKUE
(3HaKoBbIE) MOJIeIM, TPe0OpPa30BEIBATE MOJIEBHBIE ITPEACTABIEHH — XUMHUYECKHIL
3HaK (CHMMBOJI) O3JI€MEHTa, XHWMHUeckas (opmysia, ypaBHEHHE XHMHUECKOI
peakuuMy — TpH peuleHHHM Y4eOHBbIX INO3HABATENbHBIX U IMPAKTHUECKHX 3a/1ad,
NPUMEHSATh Ha3BaHHbIE MOJE/bHbBIE NPEACTABICHHSA IS BBISBJICHHUS XapaKTepHBIX
NPHU3HAKOB H3Y4YaeMbIX BEIIECTB U XHMHYECKUX PEaKIHH.

2) 6azoBble HCCJIEA0BATEIbCKHE 1eliCTBHA:

Bla/ieTh OCHOBAMHM METO/J0B HAay4YHOIO TMO3HAHUS BEIIECTB W XHAMUYECCKUX
peaxiuii;

(GopMyTHpPOBaTH LIETH U 3a1a9H HCCIIEI0BAHUSA, UCTIONB30BATh MOCTABIEHHbIE
H CaMOCTOATENBHO C(OPMYJIMPOBAHHBIE BOIMPOCHI B KAuyeCTBE MHCTPYMEHTa
MO3HaHUS ¥ OCHOBBI [ (DOPMUPOBAHMS I'MIIOTE3BI MO TIPOBEPKE MPaBHIbHOCTH
BbICKa3bIBAEMBbIX CYXICHUH;

BIAJCTh HaBBIKAMH CaMOCTOATENBHOIO TUIRHUPOBAHHA U MPOBEACHUS
YUYCHHUYECKHX JKCIIEPHMEHTOB, COBEPIICHCTBOBATh YMEHHS HaOJII0JaTh 33 XOA0M
rporecca, CaMOCTOSATENLHO IIPOTHO3MPOBaTh €ro pe3yibTar, (opmyIupoBaTh
000011eHNs | BEIBOJIBI OTHOCHTEINILHO JJOCTOBEPHOCTH PE3YJITATOB UCCIIE0BAHUS,
COCTaBJIATH OOOCHOBAHHBIH OTYET O MpOJeNIaHHOMN paboTe;

NpUOOpPETaTh ONBIT YYEHHYECKOH MCCIEAOBATENLCKOW M MPOCKTHOM
ACSTENbHOCTHU, MPOSBIATE CIOCOOHOCTH H TOTOBHOCTH K CamoOCTOSTEILHOMY
MOMCKY METOJOB pELICHHs [MPAaKTHYECKHX 3a]ay, MPUMEHEHHWIO0 pa3iuyHbIX
METO/I0B [TO3HAHUS.

3) pabora ¢ undopmaumeii:

OPUEHTHPOBATBECS B pPA3NUYHBIX HWCTOYHMKAX HMHpOpMalUKM (HAYYHO-
NOMyJIsApHasi JUTEpaTypa XWMMHYECKOrO COJepiKaHus, CIpaBOYHbIE MOCOOHUS,
pecypcel MHTepHeTa), aHanu3upoBaTh HHGOPMALMIO PA3IUYHBIX BUIOB H (OpM
IIpe/ICTaBlIeHHUS, KPUTUYECKH OLICHUBATH e€ JOCTOBEPHOCTh H
HENPOTUBOPEYHUBOCTE;,

(GOpMYyNTHPOBATE 3aNpPOCHl M MPHUMEHSTH Pa3/IMUHbIE METO/bl MPU [IOUCKE M
otbope uHpOpManMH, HEOOXOAMMOW [ BBINOJHEHHs Yy4eOHbIX 3a7ady
Onpeen€HHOro TUNa;

npuoOpeTaTh ONBIT HCIIOJIB30BaHKUS HHPOPMAHOHHO-KOMMYHHKATHBHbIX
TEXHOJIOTHH U pa3JIMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO  BBIOMpaTh  ONTHMANBHYH)  (GOPMY  NPEACTABICHUS
uHpOpMalUH (CXeMBl, rpad¥Ku, THArpaMMBI, TAOIHLbI, PACYHKH U IpyrHe);

HCIIOJIB30BaTh Hay4yHbIA sA3bIK B KayecTBe cpeAcTBa npu pabore ¢
XMMHYECKOH uWHOOpMaLMed: TPUMEHATh MeXMnpeaMeTHble ((usnueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, GOpMyJibl, aO0OpeBUATYPBI, HOMEHKIIATYPY;



HCI0JIb30BATh 3HAKOBO-CHMBOJIMYECKHUE CPEACTBA HATJISIZITHOCTH.

KomMMyHHKaTHBHBIE YyHHBepca/ibHbIE YYyeOHbie 1eiiCTBHS:

33/laBaTh BONPOCHI 10 CYLIECTBY O0CYKIaeMOH TeMBI B XOJ€ Haiora u/niu
JHMCKYCCHH, BBICKa3bIBaTh UJIeH, (GOPMYITHPOBATH CBOH MPEIOKCHUS
OTHOCHTEJIBHO BBIIIOJTHEHUS MPEUIONKEHHOM 3a/1auH;

BBICTYNATh C IIpe3€HTalMel pe3ylbTaToB IMO3HABATEILHONH JeSTebHOCTH,
MOJTYYEHHBIX CAMOCTOSITENILHO UJIH COBMECTHO CO CBEPCTHUKAMHU MPHU BBIMOIHECHUH
XHMHYECKOTO JIKCIEPUMEHTA, NPaKTUYECKOH paboThl MO UCCIEIOBAHUK CBOWCTB
U3y4aeMbIX BEIIECTB, peallu3alui yueOHOro npoekra, 1 GopMyJIHpOBaTh BHIBO/bI
0 pe3yjibTaTaM IPOBEACHHBIX HCCIEAOBAHUM IMYyTEM COrIIACOBAaHMS TO3HIUA B
xozne odcyx/ieHust ¥ 0OMeHa MHEHHSIMH.

Peryn1saTHBHBIE yHHBepcabHbIe yueOHbIe AeliCTBHS:

CaMOCTOSITENIbHO IUIAHUPOBATH M OCYUIECTBJISITH CBOKO TO3HABATE/ILHYIO
JeATeNIbHOCTh, Ompenelnss e€ Lelu W 3aJayd, KOHTPOJIMpOBaTh M 110 Mepe
HEOOXOOUMOCTH KOPPEKTHpOBATh TpeUIaraeMbliii  aJrOpUTM JIEHCTBUI  npu
BBIMTOJIHEHUH Y4eOHBIX W HCCIeOBATENbCKHX 3alad, BbIOMpaTh Haubosee
3¢ deKTUBHBIA croco0 MX pelmeHHs ¢ y4ETOM NOJYyYEHHs HOBBIX 3HAHHUU O
BEIIECTBAX U XUMHYECKHX peakLMsX,

OCYLIECTBJISITE CAMOKOHTPOJIb JIeATEIbHOCTH HA OCHOBE CaMOaHaliu3a M
CaMOOLICHKH.

NPEJIMETHBIE PE3VJIBTATBI

[IpeameTHBIE pe3ynbTaThl OCBOEHHS MPOrPAMMEI 110 XUMHUM Ha YIi1yOJEHHOM
YPOBHE Ha ypOBHE cpejHero olmero o0pa3oBaHHUs BKIIOHAKOT creuuduyeckue
1715 y4eOHOro npeaMera « XMMHSD» Hay9HbIE 3HAHMSA, YMEHUS U CIIOCOOBI AeNCTBHM
M0 OCBOEHHUIO, UHTEPIpEeTallMi U NMpeoOpa30BaHHIO 3HAHHM, BUbI JesTE/IbHOCTH
N0 MOJYYEHHIO HOBOTO 3HAaHUS W TNPUMEHEHHUIO 3HAHWUW B PA3IMUHBIX yueOHbIX
CHUTYallMsX, a TAK)KE B PeasIbHBIX KU3HEHHbIX CUTYAIUAX, CBA3aHHbIX ¢ XUMHei. B
nporpaMMe 10 XMMHU TpeAMETHbIE pe3ylbTaThl MpPEeACTaBICHbl IO Trojam
M3YyUYEeHUs.

10 KJIACC



IlpenmeTHble  pe3ynbTaThl OCBOGHHS Kypca «OpraHuueckas XUMHS»
OTpaXaroT:

c(OpMHPOBaHHOCTB TPEACTABIEHHA: O MeCTe W 3HAYEHHH OPraHUYecKO
XUMHH B CHUCTEME €CTECTBEHHBIX HAyK U €€ poJiu B 0OeclieuyeHUM YCTOHUHBOIO
Pa3BUTHA YEJIOBEYECTBA B PELICHUH NPOOJIEM IKOJOTHYECKOH, IJHEPreTHIECKOH H
MUMIEBOX OE30MaCHOCTH, B Pa3BUTHH MEIMLHHBI, CO3NAHUM HOBBIX MATEPHAJIOB,
HOBBIX UCTOYHUKOB 3HEpruH, B obecrieyeHuH palMoOHaILHOTO
IPUPOJIONOIB30BaHHs, B (POPMUPOBAHHM MHPOBO33pEHHS M O0OlIeH KyJIbTyphbl
YeJIOBeKa, a TaKXe 3KOJIOTHYeCKH OOOCHOBAHHOIO OTHOIIEHUSA K CBOEMY
3I0POBBIO U TIPUPOHOHU Cpejie;

BlIaJicHHe  CUCTEeMOM  XMMHYECKMX  3HaHHMH, KoTopas  BKJIKOYaeT:
OCHOBOII0J1araloIye MOHATHA — XMMHUYCCKHI 3JIEMEHT, aTOM, /PO M AJIeKTPOHHas
oboouka aroma, s-, p-, d-aTOMHble OpOMTAIM, OCHOBHOE H BO30YXKIEHHOE
COCTOsIHMA aroma, rudpuau3alus aTOMHbIX opOuTaneii, HOH, MOJIEKYIa,
BaJIEHTHOCTb, 3JIEKTPOOTPHLIATEIIBHOCTD, CTETIEHb OKUCJICHHS, XMMHYECKas CBS3b,
MOJIb, MOJIIpPHAsi Macca, MOJISIpHbIN 00BEM, yriepo/iHbli cKeleT, (yHKIIMOHAIbLHAs
rpynma, pajadkal, CTPYKTYpHble (opMynbl (pa3BépHYyThle, COKpalI¢HHbIC,
CKEJICTHBIE), W30MEPHSl CTPYKTYpPHas M TpPOCTPAHCTBEHHAs (reoMeTpHUYecKas,
ONTHYECKasl), M30MEpBl, TOMOJIOTHYECKHIH psJ, TOMOJIOTH, YIJI€BOJOPO/Ib,
KMCJIOPOJ- U a30TCOAEpKAlllMe OpPraHUYecKHe COEJIMHEHUSsI, MOHOMEp, MoJumep,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKY/IAPHbIE COEIMHEHHsS; TEOPHH, 3aKOHBI
(mepuonnveckuit 3akoH JI. WU. Menneneesa, Teopus CTPOCHMS OpPraHUYECKUX
sewiecTB A. M. ByTiieposa, 3aK0H COXpaHEHHs MacChl BELIECTB, 3aKOH COXPaHEeHHS
U MpeBpallleHHs OHEPrHM TPH XUMHYECKUX peakUuax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3bIK XMMHWH, MUPOBO33pPEHYECKHE 3HAHMUS, JIeXKALIMe B OCHOBE
NOHUMaHHUs NPUYMHHOCTH ¥ CHCTEMHOCTH XHMUYECKUX SIBIICHHH; Tpe/ICTaBICHUS
0 MEeXaHHU3MaX XUMHYECKHX peaklUHi, TepMOAHHAMHYECKHX H KHHETHYECKHX
3aKOHOMEPHOCTSIX WX IPOTEKaHMUsl, O B3AMMHOM BJIUSIHUM ATOMOB U IPYII aTOMOB
B MOJICKY/ax (MHAYKTHBHBIA M Me30MepHbIH dddexTsl, opueHTanTsl | u Il pona);
(pakToNOrMyecKkue CBefeHHA O CBOMCTBAX, COCTaBe, MOIYYEHHH M 0OE€30MacHOM
MCTIOJIb30BAHWH BaXXHEMIIMX OPraHUYECKUX BEINeCTB B ObITY M MPaKTUUYECKOH
JAeATENBHOCTH  YejloBeKa, OOIMX  Hay4YHbIX  [PUHIMOAX  XMMHUYECKOIo
TPOU3BO/CTBA (Ha IPUMEpPE NIPOU3BOACTBA METaHOa, repepaboTKu HedTH);

C(OPMHUPOBAHHOCTh YMEHHWH: BBIABISATH XapaKTePHbIE MPU3HAKMA [OHSATHIH,
YCTAHaBJIMBaTh WX B3aMMOCBS3b, UCIOJIL30BaTh COOTBETCTBYIOIIME TIOHITHUS TPU
OIIHCaHHHU COCTaBa, CTPOEHHS U CBOMCTB OPraHM4eCcKUX COeUHCHHIH;

c(hOpPMUPOBAHHOCTh YMEHHIA:



HCIIOIb30BaTh XHMHYECKYI0 CUMBOJIMKY /15l COCTABICHHS MOJICKYJISIPHBIX M
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALEHHBIX U CKENeTHBIX) (JOPMYJT OpPraHHuecKUX
BEIIIeCTB;

COCTaB/IATh YPaBHEHUS XMUMHYECKHX peakUHMH W pacKpbIBaTh X CYLIHOCTh:
OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKLUMid  TMOCPEACTBOM  COCTABICHUS
5JIEKTPOHHOro OanaHca 3TUX peakUuid, peakuuii HOHHOrO OOMEHa M[yTEM
COCTaBJIEHHA WX IIOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHMIH;

W3rOTaBIMBaTh MOZENM MOJIEKYJl OPraHUYeCKMX BelleCTB [ WLTCTPaLUH
X XUMHYECKOr0 M NPOCTPAHCTBEHHOIO CTPOSHMUS;

C(OPMHPOBAHHOCTh YMEHHii: YCTAaHABIMBATE MPHHANIEKHOCTH H3YUCHHBIX
OpraHW4YeCKHX BEIIECTB IO HX COCTaBy M CTPOGHHIO K OfNpeJenéHHOMY
KJaccy/Tpynmne COeIWHEHWH, JaBaTh MM Ha3BaHMd 110 CUCTEMATHUYECKOi
HoMmeHknatype (IUPAC) M npuBOAMTH TpHBHAlIbHbIE Ha3BaHUs Ui OTAETbHBIX
NPEJICTABUTENIEW OPraHMYeCKUX BELECTB (ITUJEH, alleTHIICH, TOJIYOJ, TIHLEpPHH,
3TUIIEHTJIMKONb, (eHon, (opManbIeru, aueTalbIerdl, aueTOH, MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, CTeapUHOBas, OJIEHHOBAas, MaJbMUTHHOBAsS KHCIIOTHI,
[JIMIMH, ajlaHkH, ManbTo3a, QpyKTO3a, aHWIHH, AUBHHMI, W30MPEH, XJOPOMpPEH,
CTUPOJ U JIpyTHE);

C(OPMHPOBAHHOCTE YMEHHS ONpeNeisiTh BHI XUMHUYECKOHW CBH3H B
OpPraHMYECKHUX COEAMHEHUAX (KOBIEHTHAs M MOHHAS CBSA3b, O- U T-CBA3b,
BOJIOPO/HAS CBS3b);

c()OPMHPOBaHHOCTE YMEHHUS MPHUMEHSATH TIOJOKEHHS TEOPHH CTPOCHHS
opranu4eckux BewecTs A. M. ByTiepoBa ans oObsACHEHHS 3aBUCHMOCTH CBOHCTB
BEILECTB OT UX COCTaBa U CTPOCHHUS;

CPOPMHPOBaHHOCTb  yMEHHMH  XapakTepu3oBaTh  COCTAB,  CTPOEHHE,
Gusnyeckre W XUMHYECKHE CBOWCTBA THIHYHBIX IPEACTABHTENCH PpasIMYHbIX
KJIACCOB OPraHMYEeCKHX BEILECTB: aTKaHOB, HHMKJIOAIKAHOB, AJIKEHOB, AJIKa/IMEHOB,
AJIKHHOB, apPOMAaTHYECKUX YIJIEBOAOPOJOB, CIHUPTOB, aJlbJEru/10B, KeTOHOB,
KapOOHOBBIX KHMCJIOT, POCTBIX U CIOKHBIX 3QUPOB, XKHPOB, HUTPOCOSAUHEHHI U
aMMHOB, aMHHOKHCIIOT, OenKoB, YIrJIEBONOB (MOHO-, JAM- M MOJMCAaXapHIOB),
WITIOCTPHPOBATE  NEHETHYECKYIO  CBSA3b  MEXKJYy  HMMH  ypaBHEHUSIMH
COOTBETCTBYIOIIUX XHMHUECKUX peakUdd ¢ HCIONb30BaHUEM CTPYKTYPHBIX
dopmy.t;

C()OPMHUPOBAHHOCTh YMEHHS IOATBEPXKIATh HAa KOHKPETHBIX IpHMepax
XapaxkTep 3aBUCUMMOCTH PeaKLIMOHHON CITIOCOOHOCTH OpraHHYeCKHX COeIHHeHUH OT
KPaTHOCTH M THUIA KOBAJIEHTHOM CBsI3M (O- U TT-CBSI3M ), B3aUMHOIO BIIUSIHUSI ATOMOB
H TPy aTOMOB B MOJIEKYJIaxX;



C(hOPMUPOBAHHOCTE YMEHHs XapaKTePHU30BaTh HCTOYHUKH YITIEBOIOPOAHOIO
CbIpbsi (He(Th, MNPUPOAHBIK ra3, yromp), crnocobbl ero mnepepaboTKu H
MPaKTHYECKOEe NPUMEHEHHE MPOYKTOB NepepaboTKH;

c()OPMMPOBAHHOCTh BIAJEHHUS CHCTEMOM 3HAHMH O €CTECTBEHHO-HAYUYHBIX
METOAax MO3HAHWA — HAOIIIOJEHHH, U3MEPEHHH, MOACTHUPOBAHHH, YKCIICPHMEHTE
(peajibHOM M MBICIIEHHOM) H YMEHUS NPUMEHATH 3TH 3HAHHS,

c(hOPMHUPOBaAHHOCTH YMEHHSA OPHUMEHSTh OCHOBHbIE ornepaium
MBICJIUTEIBHOM JEATEIbHOCTH — aHallu3 M CHHTe3, cpaBHeHue, 0000ieHue,
CUCTEMATH3aLIMIO, BBISIBIICHHE NMPUYMHHO-CIEACTBEHHBIX CBSI3eH — Ui H3y4YeHUs
CBOWCTB BEIIECTB U XUMUYECKHUX PeaKIuii;

C(HOPMHPOBAHHOCTh YMEHMIi: BBIABJIATE B3aUMOCBS3b XHMHUYECKHUX 3HAHMUI C
MOHATHSMH M NPEACTaBICHUAMH APYTHX €CTeCTBEHHO-HAYUYHBIX MPEAMETOB JIJis
Gosiee OCO3HAHHOIO MOHMMAHHs CYIIHOCTH MAaTEPHAIbHOTO €IMHCTBA MHpA,
HCIIOJIb30BaTh CHUCTEMHbIE 3HAHUs 110 OPraHMYeCKOH XUMHH I OOBACHEHUS U
MPOrHO3UPOBAHMS SBJICHUN, HMEIOIIHUX €CTECTBEHHO-HAYYHYIO TIPHPOJLY;

C(OPMHPOBAHHOCTh yYMEHHH: TMPOBOAUTH PACUEThl [0 XUMHYECKUM
(opMyIaM U ypaBHEHUSIM XMMHUYECKHX PEaKUHi ¢ HCIOJB30BAHHEM (DHU3HUECKUX
BEJIMYMH (Macca, OOBEM ras3oB, KOIMYECTBO BEUIECTBA), XapaKTCPHU3YHOLIMX
BEILECTBA C KOJIUYECTBEHHOM CTOPOHBI: pacHEThI MO HAXOWKJIEHHID XUMHUYECKOH
(opMyIBI BeLIECTBA IO HM3BECTHBIM MAaCCOBBIM JIOJISIM XMMHUECKHX SJIEMEHTOB,
NPOAYKTaM CropaHus, MIIOTHOCTH ra3000pa3HbIX BEIIECTB;

chopMUPOBAHHOCTh YMEHHUI: IPOTHO3UPOBATh, AHAIM3UPOBATH U OLECHUBATH
C MO3MIMHA  JKOJIOTrHYecKOW  Oe30MacHOCTH  MOCHAEACTBUSI  OBITOBOM M
NPOU3BOJCTBEHHOM JIeSITENIbBHOCTH 4elloBeKa, CBS3aHHOH ¢ mnepepaloTKoM
BEILIECTB, MCIIONL30BaTh MOIYYECHHbIC 3HAHUA AJI IPUHATHS TPAMOTHBIX PeLICHUH
1pobJieM B CUTYalMsIX, CBA3AHHBIX C XMMHEIH;

C(OPMUPOBAHHOCTh YMEHHI: CAMOCTOSITENBHO IJIAHHPOBAThL M IPOBOJMTH
XUMHYECKHH OKCIIEPUMEHT (IIONyYEeHUE M U3YyYEHUE CBOHCTB OPraHUYecKuX
BEIIECTB, Ka4eCTBEHHbIE PpeaklUWd YIVIEBOAOPOIOB pAa3JIMYHBIX KJIACCOB W
KHCJIOPOACOAEPKAIIUX OPraHUYeCKUX BELUECTB, pelleHHe 3KCIMepUMEHTAIbHbIX
3a1a4 110 pPAcro3HaBAHWIO OPraHWYECKMX BELIECTB) € COOMIOAEHHUEM INPABMII
OesomacHoro obpamieHHss C BELIECTBAMH M J1a0OPAaTOPHBIM 00OpPYI0BAHUEM,
(GopMynupoBaTh leNb MCCIIENAOBAHHWS, TNPEACTABIATh, B Pa3IMYHOH (opme
pe3ynbTaThl IKCIIEPHMEHTA, aHATTU3UPOBATh % OLEHUBATH UX JIOCTOBEPHOCTD;

chOPMHUPOBAHHOCTh YMEHHIA:

coOMOIaTh MpaBUiia 3KOJIOTHYECKH LENECOOOPA3HOro MoBejeHuss B ObITY M
TPYAOBOH [EATENIBHOCTH B LENAX COXPAaHCHHsS CBOETO 3J0POBbsA, OKPYKAKOLLCH
MPUPOJAHOMN CPEbl U JOCTHXKEHHUS e€ YCTOHYHUBOTO Pa3BHTHS;



OCO3HaBaTh OINACHOCTh TOKCHYECKOro JEHCTBUA HA JKHBBIE OpPraHU3Mbl
oIpee€HHBIX OPraHUYECKUX BELeCTB, IOHUMas cMbich rmokasarens [1/1K;

aHaIM3HpPOBaTh 1EecO00pPa3HOCTL NMPUMEHEHHUS OPraHHYeCKHX BEIIECTB B
IIPOMBIIUICHHOCTH U B OBITY C TOUKH 3pEHUSI COOTHOIIIEHHS] PUCK-TT0]1b3a;

c(hopMHpPOBAHHOCTE YMEHHH: OCYIUECTBIISITh LEJICHANPABICHHBI MOUCK
XUMHUYeCKOU MH(GOPMALUK B pa3IMYHbIX UCTOYHHKAX (HaydHas U yueOHO-Hay4YHasl
JINTEPATypa, CpeacTBa MaccoBoi uHbopmanyu, MHTEepHeT U JApyrue), KPUTHUECKH
aHAJIM3UPOBATh XUMUYECKYIO HHpOpMaLHIO, niepepabaTbiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUH C [NIOCTaBICHHON yueOHOH 3anauei.
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1JI51 YUEHUKA

» Xumus, 11 knace/ Epemun B.B., Ky3semenko H.E., Jlpo3nos A.A., Jlynun B.B.;
noa penakimei Jlynuna B.B., ObmiecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTBIO
«/IPO®A»; AkuuonepHoe obuectBo «M3xarensctBo «lIpocserieHne»

Xumus, 10 xknace/ Epemun B.B., Ky3smenko H.E., [lpo3nos A.A., Jlynun B.B.;
non penakuuer Jlyauna B.B., O6uiecTBo ¢ orpaHHd9eHHON OTBETCTBEHHOCThIO

«JPODA»; Axunoneproe obectBo «M3ngarenberBo «IIpocsereHue»

METOJUYECKHUE MATEPHAJIBI 1JI5s1 VYUTEJIA
HHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH

HUHTEPHET



