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NOACHMTEJbHASA 3AIIUCKA

[IporpamMma [0 XMMUM Ha YypOBHE CpejHero o0mero o06pa3oBaHus
paspaboTana Ha ocHoBe DelepaibHoro 3axoHa or 29.12.2012 N2 273-03 «O6
obpazosanuu B Poccuitckoit Menepaunuy, TpedOBAHUI K pe3ylbTaTaM OCBOCHHUS
denepanbioii  06pazoBaTe/bHOIl 11porpamMmbl  cpepnero ofuero o0pasoBaHMs
(@OIT  COO), rnpeacrasiedHblx B PernepalbHOM  TOCYyIapCTBEHHOM
obpazosarenstom crapgapre COO, ¢ yuérom KoHIEMIME MPETNOJABaHMUS
yaeGHOrO TpeiMeTa «Xumus» B 00pasoBaTelbHBIX OpraHusalusix Poccuickon
demepaluy, peanusyrOLIMX OCHOBHBIE 00pasoBaTelbHBIE IMIPOTPAMMBIL, U
OCHOBHBIX mnojokenuii «CTpaTeruyd pasBuTHs BocIHTaHus B Poccuiickon
Genepanuy Ha nepuoj 10 2025 ropa» (Pacmopsbkenue llpaBUTenbCTBa P® or
29.05.2015 N2 996 - p.).

OCHOBY MOIXOAOB K pa3paboTke MPOrpaMMBI IO XMMHH, K OMPEACICHUIO
o6meil cTpaTeruu o0ydeHus, BOCIUTAHKS U Pa3sBUTHs 00yUaIOIMXCS CPEICTBAME
yaebHoro npeamera «Xumus» aus 10-11 kinaccos Ha 0a30BOM YpPOBHE COCTaBUIIH
koHLenTyaibuble nojoxenns GPIrOC COO o B3anmMoo0yC/10BIEHHOCTH Lesen,
COZlepIKAHMUs, pe3y/ibTaToB 00yueHus W TpebOBaHHMIl K YPOBHIO IOATOTOBKH
BBITTYCKHHKOB.

XUMUYECKOE o0pa3oBaHue, oJlydaemoe BBIITY CKHAKAMHY'
06111e06Pa30BaTeIbHOM  OpraHM3aLyy, ABAAETCS HEOTBEMIEMOH HacThiO  HUX
obpazosannocT. OHO  CIYKUT 3aBEpLIAIOIIMM  JTaloM — peaiusalud  Ha
COOTBETCTBYIOILIEM eMy Oda30BOM YPOBHE K/IIOUYEBBIX LIEHHOCTEH, NPHCYIIMX
[eJIOCTHOM CHCTeMe XHMHYecKoro obpa3oBaHUs. OTH IIEHHOCTH KacaroTCH
[O3HAHUS 3aKOHOB IIPUPOIBL, HOPMUPOBAHUS MHPOBO33PEHHUS U OOINEH KyNBTYPhI
yejoOBeKa, a TaKXKe OKONOTHYeckrn OOOCHOBAHHOIO OTHOIICHHSA K CBOEMY
3M0POBBIO W [PUPOJAHOH cpene. Peanmsyercss XUMHYECKOS obpaszosaHue
00yHaloIIUXCs HA YPOBHE cpejiHero obuiero odpasoBaHus CPeACTBAMH yueOHOro
npeiavera «XUMUsD), COJepiaHhe KU IOCTPOeHHe KOTOPOTO OIpe/eseHBl B
mporpaMMe MO XUMHU C y4&TOM CHeNUM(UKH HayKW XUMWH, €€ 3HA4CHUI B
MO3HAHUU [IPUPOABI M B MATepUaibHOIN JKM3HM OOIIECTBa, a TakkKe ¢ ydeToM
o6IMX 1Lesnedl ¥ IIPUHIWIOB, XapakTepU3YIOLIMX COBPEMEHHOE COCTOSHHE'
CHCTEMBI cpefiHero obuiero obpasosanus B Poccuiickoit Penepanu.

XUMUS KaK SJeMEeHT CHCTeMbl ecTeCTBEHHBIX HAayK MIpaeT 0colyro poib B
COBpeMEHHO!l [MBUIM3ALMH, B CO3JaHIH HOBOM 0asbl MaTepHalbHOM KyJIbTypBL.
Owna BHOCUT CBOM BKiad B GOpPMUPOBaHHE PALMOHATBFHOIO HAYYHOTO MBIIICHNS,
B CO3JaHMe IIeJIOCTHOrO ITPE/ICTABICHUs 00 OKpYIKaroIleM MHUpPE KakK O €IUHCTBE
IPUPOILI U uelloBeka, KOTopoe (opMHUpyeTcss B XMMHU Ha OCHOBE IOHMMaHWS
BEIIECTBEHHOI'O COCTaBA OKPYYKalOILero MHpa, OCO3HAHMS B3aUMOCBA3SH MEXIY
CTPOEHUEM BELLECTB, X CBONCTBAMMU W BO3MOIKHbIMY OONaCTAME TPUMCHCHHIA.




TecHO B3aUMOAEHCTBYS C JPYTMMM €CTECTBEHHBIMH HayKaMH, XMMHS CTajaa
HEOTHEMJIEMOH HaCThIO MUPOBOM KYIIBTYPbl, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO

TpyAa M KM3HM Kaxioro ujeda olilectsa. CoBpeMeHHas XMMHS Kak Hayka
co3ypaTeNibHas, KaKk HayKa BBICOKMX TEXHOJIOI'MM HaIlpaBjieHa Ha pEIICHHE
rno0anbHEIX Mpo0JieM YCTOHYMBOTO Ppa3BUTHsL YEJIOBEUECTBA — CBHIPLEBOMH,

SHEPreTHUECKOM, MUIIEBOH, 9KOIOrNUecKoi 0€30IaCHOCTH U OXPaHbI 310POBbSI.

B coorBeTcTBMM ¢ OOLIMMHM LEIIMU W I[PUHIUIAMH CpeJHero oOIiero
obpaszoBanus cojepsanue npeamera « Xumusa» (10-11 kraccel, 6a30BbIi ypoBEeHb
M3y4eHust) OPUEHTHPOBAHO [PEUMYLECTBEHHO Ha OOIIEKYIbTYPHYIO IIOATOTOBKY/
00ydaroIuxcsi, HEOOXOMUMYI0 MM JUld BBIPAOOTKHA ~ MHPOBO33PEHTECKHUX
OpPUEHTHPOB, YCIEIIHONO BKIIOYEHMS B OKU3Hb COLMYMa, IPONOIDKEHUS
06pa3zoBaHus B pasIMIHBIX 00/1acTAX, He CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUCH.

CocTaBistiolMMy — npejveTa  «XUMUSD) — SIBIsIOTCS  0a30Bble  KypChl  —
«Oprannueckas Xumus» 1 «O0l@as W HeopraHuyeckas XUMHUA», OCHOBHBIM
KOMIIOHEHTOM COJEPIKaHUS KOTOPBIX SIBJIAIOTCS OCHOBBLL 0a30BOW HayKH: CHCTEMa
3HAHWH 110 HEOPraHWYeCKOW XuMuM (C BKIIOYEHHEM 3HAHWH M3 00uiei XVUMWH) U
opranudeckoi xumun. PopMUpoBaHKUE JAHHOW CHUCTEMBI 3HAHUM IPH U3y4eHHH
mpemMeTa  obecrievunBaeT BO3MOKHOCTh PAacCMOTPEHHMs BCero  MHOI000pasud
BELLECTB Ha OCHOBE OOLIMX OHATHH, 3aKOHOB 1 TEOPUH XUMUH.

Crpykrypa coaepzanus Kypcos — «Opranudeckas xumus» u «OOmas u
HeopraHuueckas: XMUMus»» C(QOPMHUpPOBAaHA B IMporpamMme II0 XMMHHM Ha OCHOBE,
CHCTEMHOrO IIOIXOMa K M3ydeHmio ydeGHOro Marepuanga M OOyClOBIieHaA
JCTOpHUUECKH ~ OOOCHOBAHHBIM — pasBUTHEM  3HAHWH  Ha  ONPENeNEHHbIX
TEOPeTHHUECKUX YpOBHsAX. Tak, B Kypce OpraHuvecKod XHMHHU BEIIECTBa
paccMaTpuBaloTCsl Ha YPOBHE K/IACCUHYECKOH TEOpUM CTPOCHUS OPraHMYECKHX
COeMHEHUN, 4 TakKe Ha YyPOBHE CTEPEOXMMHUYECKMX U  3JEKTPOHHBIX
IpeNCTaBIeHUA O CTPOeHMM BellecTs. CBeleHHs OO0 H3y4aeMbIX B Kypce
BeIlleCTBax JAIOTCS B PA3BUTHU — OT YIVIEBOJOPOJOB JIO CIOXKHBIX OMOJIOTUYECKH
AKTUBHBIX COeJMHEeHMH. B Kkypce OpraHM4ecKod XHMHM IIOTYy4aroT pa3BUTHE
chopmUpoBaHiible Ha yPOBHE OCHOBHOI0 0011ero odpasoBaHus NEPBOHAYANBHBIC
MpeACTABICHHS O XUMHUYECKOM CBsI3M, KlacCH(pUKALMOHHBIX TPU3HAKAX BEIIECTB,
3ABUCHUMOCTH CBOMCTB BELIECTB OT UX CTPOEHHS, O XUMUYECKOHN PEaKIInu.

[Tox HOBBIM yIJIOM 3peHMs B ImpeaMmeTe «XuMHA» 06a30BOTO YpPOBHS,
paccMaTpUBaeTcsi HM3y4YeHHBIH Ha YPOBHE OCHOBHOrO OOIIero o0pasoBaHHs
TEOpEeTHYECKUM MaTepuan M (PaKTOJIOTHYECKUE CBENEHMs O BEIIECTBAX H
XUMHUYecKoil peakunu. Tak, B dacTHOCTH, B Kypce «OOmias u HeopraHuuecKas
XUMUSA» 00ydalonMMest [IPeJ0CTaBIAeTCs BO3MOXXHOCTH OCO3HATh 3HAYCHHE
NepUOAMUYECKOr0 3aKOHA C OOLIETEOPeTHUeCKUX U METOJOJIOTHYECKUX TO3HUIUH,

rmyG’ke TIIOHSATH MCTOPHYECKOe M3MeHeHWe (QYHKIHKA 3TOr0 3aKOHa — OT
oboO1IaronIe#t 10 OOBACHAIOIIEN U IIPOTHO3UPYIOLIEH.




Eavnas cucremMa 3HaHUNR O BaKHEWIIUX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBAaxX M MPUMEHEHWH, a TAKKE O XMMHYECKHX PeaKluiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX [IpOTeKkaHust pmomonHsercss B Kypcax 10 wm 11 kmaccos
JMeMeHTAMM COJEPIKAHMs, HMMEIOIMMK KyJIbTYPOIOIrHYeCKuH W [pUKIIaTHOM
XapakTep. DTH 3HAHUS CHOCOOCTBYIOT TNOHMMAHWIO B3aMMOCBS3H XHUMHUU C
NPYTMMM HAayKaMi, pacKpbiBaioT ¢ poilb B TO3HABATEJBHOW M MPaKTHYCCKOH
NEeATeJIbHOCTY YeJIOBeKa, CIIOCOOCTBYIOT BOCIIMTaHHIO YBaXXCHUSA K IIpOLEcCy
TBOpYECTBA B OONACTH TEOPHU M NPAKTHYECKUX MPHUIOKEHUH XUMHUHM, OMOTaiOT
BBIIYCKHKMKY ~OPHUEHTMPOBAThCs B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoGieMax, CBA3AHHBIX C XUMUEH, KPUTHUYECKHM OCMBIC/IMBATE HHOOPMALMIO U
[PUMEHSTL € s I10IOJIHEHMSl 3HAHME, pelleHUs HHTEUICKTyaTbHBIX u'
3KCIIepMMEHTAbHBIX HCCIIeloBaTe/IbCKUX 3a/iad. B 1eoM colepikanue y4eOHOr0
npeaMera  «XWUMHS»  [JaHHOTO  YPOBHS — M3Y4YeHMA  OpPHUCHTHPOBAHO  Ha
dbopMupoBaHue y OOydaroLMXCs MHPOBO33PEHUECKOH OCHOBBI JJI TIOHUMAHUS
dunocodCckux ujaeH, TaKMX Kak: MaTepuajlbHOe eJMHCTBO HEOPraHn+ecKoro H
OpraHu4eckoro Mupa, oOyCIOBJIEHHOCTH CBOHCTB BELIECTB HX COCTABOM U
CTPOEHMEM, [103HABAEMOCTh [PUPOAHBIX SBICHUH IMYTEM OKCIIEpUMEHTa U
pelleHusi MPOTUBOpEYMM MexkIy HOBbIMH (DakTaMd M  TEOPETUYECKUMHU
[IpeaIOChLIKAME, OCO3HAHME POJIM XUMHUK B PELICHNU IKOJOTHICCKIX mpoOiemM, a
TaioKe npobiiem cOepeKeHHs SHEPreTUYECKUX PEeCYpPCoB, ChIPbs, CO3MaHMUs HOBBIX
TEXHOJIOTUH 1 MaTepuaoB.

B ruwiade pellcHMs 3ajiad  BOCHKMTAHWs, PasBUTHA M CONMANTU3AIIU
00y4arolMXCcst [PUHATbIE [POIPAMMOM IO XMMMHU IIOAXOMABL K OTIpeeNICHNUIO’
COZep)KaHMs U IIOCTPOEHMs IIpeaMeTra MpeLyCMaTpHUBaroT dbopmupoBaHuE
VHHUBEpCAJbHBIX y4eOHBIX JCHCTBMM, HMerolmux 0asoBoe 3HAYEHHE UL
DAasNMYHEIX BUIOB JESTENBHOCTH: pelleHud [poOnem, IIOUCKa, aHaIM3a |
06paboTky uHpOpMALIMK, HEOOXOUMBIX [Jsl TPHOOPETEHMS ONBITa IPAKTHYCCKON
U MCC/IeoBaTe/IbCKON JesTeNbHOCTH, 3aHUMarolled BaXKHOe MECTO B IIO3HaHHHU
XUMUU.

B IpaxTHKe INIpernojaBaHus XWMHM KaK Ha YPOBHE OCHOBHOI'O 0OIIEero
006pa3oBaHusl, TaK U Ha ypOBHE cpe/iHero obiiero odpa3oBaHus, IIpU ONPEAENICHIH
CONepKATENBHON XapaKkTepucTUKK LeNed M3yueHus [peaMeTa HalpaBIeHUCM
[IepBOCTENEHHOM 3HAUYMMOCTH TPa/MIMOHHO NPU3HAETCS (POPMHPOBAHAE OCHOB
XUMHYECKOH HAyKH Kak 00/1acTH COBPEMEHHOI'O €CTeCTBO3HAHWSI, MPAKTHIECKOH
eSTeNbHOCTH YelloBeKa W KaK OJHOrO M3 KOMIIOHEHTOB MUpPOBOM KymbTyphL Cf
METOIMYECKON TOUKU 3pEHMs TAKOH IOJXOM K ONPENeNeHMIO Iejell U3ydeHU:
IpeaMeTa SBISETCs BIIOJIHE OIPaBIaHHBIM.

CornacHo [JaHHONH ToukKe 3peHMs IJaBHBIMM LEeIIMU HU3Y4YEHHs IIpeAMETa
«Xumus» Ha 6azosom ypoae (10 =11 ki1.) ABISFOTCS:

+ (¢opMupoBaHHE CUCTEMBl XHMHYECKMX 3HaHMH  Kak BaXXHEHUIIEH
COCTABMAIOIIENH €CTECTBEHHO-HAYUHOM KAPTHHBEI MHUPA, B OCHOBE KOTOPOU




7eXKaT KIHO4eBble NOHITHUS, (PYyHIaMEHTaIbHbIE 3aKOHBl ¥ TEOPUU XUMUH,
OCBOGHMEC $3bIKa HAYKM, YCBOEHHWE W [IOHMMAaHHE CYILHOCTH AOCTYIHBIX
00001IEeHMI MHPOBO33PEHUYECKOrO XapaKTepa, O3HaKOMIIEHHE C UCTOpUEH
MX PA3BUTHUS U CTAHOBJICHUA;

.+ (opMupOBaHME M PA3BUTHE MPEICTABICHUN O HaydHBIX METOJAX IIO3HAHUA
BEIECTB M XHUMHYECKUX peakunii, HeoOXOMMMBIX I HIpUoOpeTeHus
YMEHUN OpUEHTUPOBATHCS B MMpE BeIlecTB W XHMHUYECKUX SBIECHHH,
MMEIOILMX MECTO B [IPUPO/Ie, B IPAKTUUECKOMH 1 1OBCEHEBHOM XKU3HH,

*  pasBUTHE YMEHHH U CrI0COOO0B e TeIbHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
O0bACHEHMEM XHMHYECKOrO OKCIEPHMEHTa, COOIIONEHHEM  IIPaBUII
6e3onacHOro odpalleHus ¢ BELeCTBAMU.

Hapsiny ¢ aTuM, copepikaresibHas XapakTepucTrKa Lejled U 3a1a4 u3ydeHus,
npeaMeTa B NporpaMme [0 XUMHUK YTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBbIMM [IPHOPUTETAMHU B CHUCTEMe cpeaHero odiiero obpasosanus. Ceromgss B
IperogaBaHuy  XUMHUKM B OOJbLIEH  CTeleHM OTHA€TCs  IPEAIOYTeHHE
IPaKTHYECKOM KOMIIOHEHTe cofep:xaHus OOydeHus, OPHEHTHUPOBAHHOW Ha
[IOATOTOBKY BBITyCKHMKA 00111e00pa30BaTeNbHON OpraHu3aliyy, BIIaJetoero He
HAabOpoOM 3HAHMH, a (QYHKIHOHAIBHOM TpPaMOTHOCTBIO, TO €CTh crocobamu H
YMEHMSAME aKTUBHOIO [OJIYYEHUs 3HAHME W NPUMMEHEHMs UX B PEalbHOW JXU3HU
JUISL peLIeHus [TPaKTUUeCKUX 3a1ad.

B c¢BA3WM ¢ 9TMM OpU U3ydeHWM IpenMera «XHUMHUSL» JTOMUHHPYROIIee
3HaYeHWe MPUOOPETAOT TAKUE LeJIU U 3a1a4H, KaK:

azanrauus 00ydarolMXCsl K YCIOBMIAM AMHAMWYHO Pa3BHBAIOIIErOCS MHUPA,
QopMUpOBaHME  MHTEMIEKTYAIbHO — Pa3sBUTOH  JMYHOCTH,  TOTOBOM K
camMo00pa3zoBaHu0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO T'PAMOTHBIX

pemeHHﬁ B KOHKPETHBIX JKM3HCHHBIX CHUTYyallMAX, CBA3aHHBIX C BCIICCTBAMHA M HX
I[IPUMEHEHHEM,

GopmupoBanne y 00y4arOLIWXCs — KIIOYEBLIX  HABBIKOB  (KJHOYEBBIX
KOMIIeTEHIMI), HMMEIIUX YHUBEpCalbHOE 3HaudeHWe Ui Pas3jIMYHBIX BHIIOB
NesITellbHOCTH: pellienus npobsieM, nmovcka, aHanusa 1 o0paboTKu MHGpOPMAIIWH,
HEOOXOAMMBIX JUIsl [PUOOpPETEeHUs OIbITa [NEATEIBHOCTH, KOTOpas 3aHWMaeT
BAJKHOE MECTO B TIO3HAHMM XHMHH, & Taloke [JI1 OLEHKH C ITO3HIMH
3KOJIOMYECKOM 0e30M1acHOCTH XapakTepa BIIMSHUS BELIECTB M XHUMUYECKUX
[POLIECCOB HA OPraHK3M HeJloBeKa U IPUPOAHYIO CPEy;

pa3BUTHE [103HABATENLHLIX HHTEPECOB, HMHTEMNIEKTYyallbHBIX K TBOPYECKUX
criocoGrocTell 00Y4arOUMXCs: ClIOCOOHOCTY CaMOCTOATENbHO IPUOOPETATH HOBBIE,
3HAHMA [10 XMUMHX B COOTBETCTBUH C JKU3HEHHBIMHU IOTPEOHOCTAMHE, UCIIOIL30BATh
coBpeMeHHble MH(QOPMAIMOHHBIE TEXHOIOTUY JUIL TIOMCKA M aHanu3a yueOHOU u

HAYYIHO-TIOTYJISIPHONM HH(MOPMaLUN XUMUYECKOTO CONEPIKAHNUS;
(hopMUpOBaAHUE U Pa3BUTHE Yy 00YUaOLIMXCsl aCCOUMATUBHOIO U JIOTUYECKOTO
MBILLJIEHUS, HA0/IOAATENLHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPhIE OCOOEHHO



HEOOXONMMbI, B 4aCTHOCTH, NPH IUIAHMPOBAHHM ¥ IPOBEJCHUH XUMUYECKOTO,
3KCIIEPUMEHTA;

BOoCIMTaHue Yy oOywatommxcss  yOe)KAEHHOCTH B [yMaHUCTHYECKON
HATIPABJIEHHOCTH XMMHM, € BaXKHOW poKM B pelleHWd [NOOAIBHBIX IIPODiIeEM
PALMOHAILHOIO [1PHPOAOIIONB30BAHMS, MTOIIOJHEHHUs DHEPreTUUECKUX PECYPCOB H
COXpaHEHUsl NPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOZMMOCTH OepexHOro
OTHOILEHMS. K I[IPUPOJie U CBOEMY 3IOPOBbIO, a Takke IPUOOpPETEeHHUs OIbITa
HCIIONIL30BAHUS [TOJYYEHHBIX 3HAHWW JUIs HPUHATAS [PAMOTHBIX pPELIeHUH B
CUTYyalUsIX, CBSI3AHHDIX C XUMAUECKIMH SIBICHUAMI.

B yueGuom miade cpejiero o0uiero o0pa3oBaHus OpeAMET «XUMUsD)
6a30BOr0 ypOBHsI BXOJUT B cOCTaB IpeaMeTHON obnacty «EcrecTBeHHO-HayIHbIE
peIMeThI.

O61iee 9uciIo 9acoB, OTBEAEHHBIX JIJIsI U3yUeHHs XUMUHY, Ha 0a30BOM ypOBHE

t

cpenHero obiero o0pasoBanusi, coctasisieT 68 yacos: B 10 kmacce — 34 vaca (1
yac B Hezeso), B 11 kinacce — 34 yaca (1 uac B Hezelno).

COAEPKAHUE ObYUEHMWA
10 KJIACC
OPTAHUYECKASA XMW

Teoperunyeckie 0CHOBbI OPraHUYECKOH XUMUH

[IpeameT opraHu4ecKoi XUMuHU: €€ BO3HMKHOBEHME, PAa3BUTHE U 3HAYCHUE B
IOJIyY4EeHWH HOBBIX BEIIECTB W MaTepuagoB. Teopust CTPOCHHS OpPraHMYECKHX
coenuHeHuit A. M. Bytiieposa, e& ocHOBHbIe onoxkeHust. CTpyKTypHBIe (hopMyJIbl'
OPFaHYI‘-lCCKHX BCLLICCTB. I“OI\/IOJIOJ"MFL, H30MEepH. XuMuueckas CBS3b B
OpraHUHYeCKUX COEJMHEHUAX — OJMHAPHbIE H KPATHBIE CBA3H.

[IpencTasienye O KiacCU(UKALMK OpraHAYecKuX BemecTs. Homenknarypa
OPraHUYeCKUX COeIMHEHUH (cHcTeMaTHdecKas) W TpPUBHUANBHBIC HA3BaHMA
BaKHEMIIMX Mpe/cTaBuTe/Iell KJIacCOB OpraHM4eCKUX BelleCTB.

DKeNepuMeHTa/lbHbIE MEeTO/bl M3YHUEHHs BELUECTB M WX IpEeBpalleHUH:
o3HaKomJjeHue ¢ o0pasuamMu OpraHuvdeckMx BELIECTB M MaTepualaMd Ha UX
OCHOBE, MOJIEJIMPOBAHUE MOJIEKYJ OpraHMYeCKUX BELIECTB, HAOIOJeHUE U
ONUCaHWe AeMOHCTPALIMOHHBIX OIMBITOB I10 IPEBPALLEHUIO OPTaHNIEeCKUX BEILIECTB
IpY HarpeBaHUU (I1aBlieHKe, 00yIJlMBaHUe ¥ FOpeHue).

YriaeBoaopoabi

AJIKaHbl: COCTAB M CTpOeHue, romoJjorudeckuil psn. Meran u sTan —f
IpocTelllIne [PEACTABUTEN AJIKAHOB: (DU3UYECKHE M XHMWYECKME CBOWUCTBA
(peaKLT,HH 3aMeIlICHHA H TOpeHI’IH), HaXOoXXIOeHNre B I'IPI/IPO,[LQ, mojsryaeHue U

IIPUMEHEHUE.




AJIKEHBI: COCTAB M CTPOEHUE, FOMOJIOIMYECKME PsiA. DTUIEH U MPOIUIEH —
IPOCTEHAIINE IIPeJICTaBUTeN aJKeHOB: (pU3MYecKMe M XHUMUYECKHe CBOHCTBA
(peakMu TUAPUPOBAHMUA, TaAJOCEHUPOBAHMS, THAPATALAM, OKHCIEHUS U’
TIOJIMMEPU3ALIUN ), TTOYUYEHUE U IIPUMEHEBHE.

Ankanuensl: Oyrtanuen-1,3 u MeTunOyranueH-1,3: cTpoeHHE, BaKHEUIIUE
XUMHYECKUe CBOHMCTBa (peakuusi nojumepuzanuu). [lomyueHue CHHTETHUECKOTO
KaydyKa U pe3Hubl.

AJIKHMHBIL: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUH psifl. ALleTUIIEH
— OPOCTEHINIMK TIPEJICTABUTENb alKWMHOB: COCTaB, CTPOEHHE, (QHU3UUECKUE WU
XUMHUYECKHe CBOWCTBA (peakiuy T'MAPUPOBaHUsI, FaJOreHUPOBAHUA, THUAPATaLUH,
rOpeHus ), MOJTyHdeHUe U [IPUMEHEHHUE.

Apenbl. bensoi: cocras, crpoedue, (pU3MUECKHe M XMMUYECKHE CBOMCTBA
(peaklMy rajOreHWPOBaHMSl U HUTPOBAHMUSA), TIOIyUYEeHUE W IIpUMeHeHue. Tonyon:
cocmas,  cmpoeHue,  Quauueckue U - XuMuyeckue — ceolcmea  (peaxkyuu
2aN02EHUPOBAHUA U HUMPOBAHUA), NOJYueHue u npumeHnerye. TOKCHYHOCTH
apeHoB. ['eHeTuueckass CBS3b MEXZAY YIVIEBOJAOPOJAMH, IPHUHAICKAIMUMA K
pa3IMYHbIM KJlaccaMm.

Ilpuponrble HCTOYHMKHA YIJIEBOLOPOAOB. lIpHpOAHBIA ra3 M IIOIYTHEIE
nedrsaHbie ra3pl. Hedrs u eé npoucxoxaenue. CrocoObl IepepabOTKH HEQTH:
[IEPErOHKa, KPEKUHT (TepMUHUECKWH, KaTaauTU4ecKui), mmponu3. I[IpomyKThl
nepepaboTKy He(TH, UX TIPUMEHEHHe B IPOMBIIUIEHHOCTH U B ObITy. KameHHbIHA
yroJIb ¥ IIPOAYKTHI €ro nepepaboTKH.

DKCIEPHMEHTAIbHbBIE MCETO/bl W3YUEHHS BEIIeCTB M MX IIpeBpalleHun:
o3HaKoMJleHMe ¢ o0pa3suamu I1J1acTMacc, KayuyKoOB U PE3HHBI, KOJJIEKIUU
«Hedbts» u  «Yromb», MOAEIMPOBAHUE  MOJEKY]I  YIJIIEBOJOPOIOB U

rajloreHONPOM3BOIHBIX, POBEeHNEe TPaKTHIeckod paboThl: IONy4YeHre STUIEHA
U U3yYEHUE €TI0 CBOMCTB. f

PacuétHble 3anayu.

Bbluuciierusi 110 ypaBHEHHIO XMMUYecKOH peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXO/AHOI0 BELLEeCTBa WIIM IIPOAYKTa PEaKIMH II0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 MCXOHBIX BELIECTB WX IIPOAYKTOB PEAKIIUN).

Kucnopoacoaeprkaiue opraniyeckue coeJnHEeHU

[IpenenbHble OJHOATOMHBIE CHMPTHL. MeTaHOJ U 3TAaHOJ: CTPOCHHUE,
dbuzndeckue M XHMMUYecKHe CBOHCTBa (peakUMd C aKTHUBHBIMHU MeETaJUIaMU,
rajJoreHOBOJOPOAAMHM, [OpeHHe), OpumeHeHne. BoaopoiHble CBA3W MEXIY
MoOJIeKyJlaMu CIIUPTOB. JlelicTBHE MeTaHOJIa U 9TaHOIa Ha OpraHu3M YeoBeKa.

MHoOroaTomMHble  CHHUPTHI.  JTUJIEHIVIMKOIL MW  TIHIEPHH: CTPOCHHUE,
Gusndeckre W XMMHUYECKME CBOMCTBA (B3aMMOJEHCTBHE CO INETOYHBIMU

MeTa/lslaMHK, KadeCTBEeHHasa peakuusd Ha MHOIoaTOMHbIC CHHPTBI). HCﬁCTBHG Hat
OpraHv3Mm 4e€J1I0OBEKa. IAIPLII\'ICHG‘HHG rJIMaepruHa U OTUJICHTJIMKOJIA.




DeHOoJI:  CTPOEHUE MOJIEKYJBI, (U3MYECKHe U XMMHYECKME CBOWCTBA.
Toxcnunocts denona. [Ipumenenue deHora.

AlbIeruibl U Kemoror.  Popmanbierui,  aueTanbIerdi:  CTPOEHHE,
Qu3MYECKMe M XHMHYECKHE CBOMCTBA (peakUMM OKMCIEHMs M BOCCTAHOBJIEHHS,
Ka4eCTBEHHBIE PEaKLHi), [I0JIyUeHUE U TPUMEHEHNE,

OIOHOOCHOBHBIE IpelenbHble KapOOHOBBIE KHCIOTHL. MypaBbUHAs H
YKCYCHAsl KMCJIOTBI: CTpOeHHe, (pU3uUecKkue U XUMHUYeCKHe CBOHCTBa (CBOMCTBa,
obmue I Kiacca KUCIIOT, peaklius dTepuHKalliK), oJyIeHrHe U TPUMEHeHHE.,

!

CreapuHOBAasl 1 OJICMHOBASI KUCIOTHl KaK MPEICTABUTENM BBICIIHX KapOOHOBLIX
KUCNOT. MbLla KaK cosid BbICIIMX KAPOOHOBBIX KHCIIOT, X MOKOIIEE AeHCTBHE.

CnoxHble >(QuUpbl Kak IIPOM3BOAHBIE KapOOHOBBIX KHCIOT. [maponus
CJIO’KHBIX 3 upoB. XKupsl. ['uaponus xupos. [Ipumenerue upoB. bronornyeckas
POJIb JKUPOB.

Yrneeoapl:  cocraB,  Kiaccudukanus — YriaeBogoB  (MOHO-, TU- |
nojucaxapubl). [ moKosa — npocreiiinil moHocaxapu/i: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbI,  (pU3MUECKME U  XMMHMUYECKMEe CBONCTBAa (B3aMMOJEHCTBUE C
rugpokcuaom menu(ll), oxucieHwe amMmuadHbM pacTBopoM okcupa cepebpa(l),’
BOCCTaHOBJIEHME, OpO)KeHWE IVIIOKO3bl), HaXOXIEHWe B MpHUpoe, NpUMEHEHHUeE,
ouosnorudeckas ponb. otocuHTe3. OPyKTO3a KaK H30MepP TIIHOKO3EI.

Kpaxman u nenntososa Kak npupojidsie mojgumepsl. CTpoeHUe Kpaxmana U
LesIo1o3bl.  Pusnyeckue U XMMHUUYECKHE CBOMCTBa Kpaxmana (THAPOIH3,
KaueCTBEHHAsl peaklus C MOJA0M).

DKCIIepUMeHTaIbHble METOJbl M3y4YeHHUS BELISCTB U WX IIpeBpallleHUH:
IpoBeJeHue, HaONIIONEHUEe M OIMCAHWe NEMOHCTPALMOHHBIX OITBITOB: TOpPEHUE
CIIUPTOB, Ka4E€CTBEHHDLIE PEaKIlMKi OJHOATOMHBIX CIIUPTOB (OKUCIEHHE 3TaHOJIa
okcugom wmeau(ll)), MHOroaTOMHBLIX CHUPTOB (B3aUMOJIEUCTBUE TJIUILEPUHA C
ruapoxkcuioM meu(ll)), anpaeruios (OKUcieHre aMMUavYHbBIM PacCTBOPOM OKCHIA
cepeOpa(l) u rugpoxcunom wmenu(ll), B3ammomeicTBHe KpaxMmajaa C HOAOM),
[IpOBeIeHNEe IIPAKTUUECKOW pabOThl: CBOMCTBA PACTBOPa YKCYCHOW KUCIIOTEHI.

Pacuérurie 3anaumn.

BrruuciteHust MO ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXO/HOIO BELLECTBa WM MPOJYyKTa peakiluy 0 U3BECTHHIM Macce,
00BEMY, KOJMYECTBY OJTHOIO U3 UCXOIHBIX BEIlIeCTB MU IPOIYKTOB PEaKIUN).

AzoTconeprKaliye OpraHnueckue CoeuHEHUS.

AMHHOKHUCIOTEL KaK aM(OTepHbIe OpraHudeckue coenuHeHus. Ouzuueckue
U XUMHUYECKME CBOWMCTBA aMUHOKHUCJIOT (Ha mpuMepe TIHIMHA). bromormyeckoe

!

3HaUeHUEe aMUHOKKMCIIOT. LlenTu bl

beiku Kak HpUPOJHBIE BbICOKOMOJEKYJISpHBIE coeduHeHus. [lepBuuHas,
BTOpUYHAs] M TpeTUUHass CTPyKTypa OesKkoB. XUMHUYECKHEe CBOWUCTBA OEJIKOB:
TUAPOJIN3, JeHATypalusl, KaueCTBEHHbIE PeaKIuy Ha OEJIKY.




DKCIIEPUMEHTAILHBIE  METO/bl M3YUEHHMS BELIeCTB WU WX IIpeBpalleHui:
HaOMo/leH|e W onucaHue 1eMOHCTPALMOHHBIX OIIBITOB: JeHaTypalus OelIKoB IIpu
HarpeBaHKH, LIBETHbIE PEAKLIUK OCJIKOB.

BbicokomoJiekyasipabie coelHHEHH A

OCHOBHBIE MMOHATHSA XUMHH BBICOKOMOJIEKYJISIPHBIX COENMHEHWUH: MOHOMED,
[OJUMED, CTPYKTYPHOE 3BEHO, CTENCHD MOIMMEPH3aLNU, CPeAHSS MOJIEKyIspHas
macca. OCHOBHBlE METO[bl CHHTE3a BBICOKOMOJIEKYIAPHBIX COEAMHEHHNH —
NoNIMMepU3allys A IIOJUMKOHIeHCALIUS.

DKCIIEpUMEHTAIbHBIE METOJbl M3YUEHHUS BELIECTB U KX IIPEBPAIlCHUN:
O3HaKoMJleHMe ¢ 00pa3laMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJOKOH, IIIaCTMAcC,
Kay1yKOB.

MedxIpeameTHble CBA3MU.

Peanusanus MexkIIpeIMeTHbIX CBsi3el IIpU U3yUYEeHUU OpraHUYeCKOH XMMHUH B
10 kjacce OCYIIECTBISETCS Uepe3 HCIIONb30BaHUE KaK OOMIMX ECTECTBEHHO-
Hay4YHBIX IOHSATUH, TaK KU MOHATUM, ABIAIOLUIMXCA CHUCTEMHBIMU JJIS OTAEIBHBIX
MPeIMETOB €CTEeCTBEHHO-HAaYy4UHOI0 LUKIIA.

OG1Me ecTecTBeHHO-Hay Hble MOHATUSL: sBlIeH’e, HayYHBIH (haKT, FUIIOTE3a,
3aKOH, TEOpMsl, aHallKM3, CHHTe3, KiaccHu(puKanus, NepuoiIuIHOCTb, Ha6m0;[eH1/1e,'
M3MEpEeHUe, IKCIIEPUMEHT, MOJIEJUPOBAHUE.

dwusuka: wmaTepus, JHEpPrHs, Macca, aToM, DJIEKTPOH, MOJIEKya,
SHEPreTHHeCKUH YpOBEHb, BELIECTBO, TeNO0, OO0BEM, arperaTHoe COCTOSHUE
BeIeCTBa, (PU3UHUECKUe BeJIMUMHbl U eIUHHULbL UX W3MEPEHNS.

buonorus: kierka, opranusm, Ouocgepa, oOMeH BELIECTB B OpPraHU3ME,
GoTocuHTe3, OMONOIMHYECKH AKTUBHBbIE BellecTBa (O€IKH, YIVIEBOALI, JXHUPEI,
(pepMeHTEL).

["eorpadusi: MuHepasbl, TOPHbIE [TOPOJIBI, MOJIE3HbIE UCKOMAEMBIE, TOILIUBO,

pecypchl.
TexHonorus: rmuiesble HPOJYKThl, OCHOBLI palMOHAIBHOTO THUTaHUS,

MOIOIIME CPeACTBa, JieKapCTBeHHbIe 1 KOCMETHYECKUE IIpelrapaTsl, MaTepualbl U3
HCKYCCTBEHHDLIX U CUHTETUUECKUX BOJIOKOH.

11 KJIACC
OBLIAA N HEOPTAHUYECKAS XHMMUA

Teopetrnueckue 0CHOBbI XUMUH

XuMuueckuii  aseMeHT. AToMm. Slmpo aToma, W30TONBL.  OIEKTPOHHASA
000J109Ka. DHEPreTUUeCcKre YPOBHH, MOIYPOBHU. ATOMHBIE opburand, s-, p-, d-
sneMeHThl. OCOOEHHOCTH paciipe/ieieHust AIeKTPOHOB M0 OpOUTaIsIM B aToMax
IMEMEHTOB TMEPBLIX UETHIPEX MIEPUOIOB. DASKTPOHHASI KOH(UIYpaLlds aTOMOB.




llepuoauueckuit 3axon u Ilepuonuyeckas cucremMa XUMUYECKMX SJIEMEHTOB
H. Y. Menneneesa. CBsA3b nepuoantieckoro 3akona u Ilepuojiuieckol crcTeMsl
xuMuyeckux sjemeHToB [, M. Menneneesa ¢ coBpeMeHHOU Teopued CTpOeHHUS
aToMOB. 3aKOHOMEPHOCTH H3MCHEHHS CBOMCTB XHMHMYECKHX JJIEMEHTOB U
oOpa3zyeMbIX MMM [POCTBIX M CIIOXKHBIX BEIIECTB II0 TPyNIaM U IepUodaM.
3HayeHUe NePUOJIUYECKOr0 3aKOHa B Pa3BUTUU HAYKH.

CtpoeHue BemlecTBa. XHUMHUeckasl CBsS3b. BHIbl XUMHYECKOM CBS3H
(KoBaJieHTHasl HeToJisipHas W IOJspHas, MOHHAas, MeTajuiddeckas). MexaHU3MBIs
00pa3oBaHus KOBAJICHTHOM XUMHUYECKOM CBsi3u (OOMEHHBIA M JOHOPHO-
aKUENTOpPHbIN). Bonopoinas cBs3p. BaneHTHOCTb. OIEKTPOOTPUIATENBHOCTE.
Crenenb okuc/ieHus. VIOHbBI: KATUOHBI X aHUOHBL.

BemecTBa  MOJIEKYJSIPHOTO U HEMOJEKYJSPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BeIleCTBa. [UITbl KPUCTAINIMYeCKUX PEeIIETOK. 3aBUCUMOCTh
CBOMCTBaA BELUECTB OT THUMA KPUCTAINYECKON PEILIETKH.

[ToHsiTve O AWcCHEpCHbIX cucTemMax. VICTUHHBIE M KOJUIOMIHBEIE DPaCcTBOPEIL.
MaccoBasi 110J1s1 BELIECTBA B PacTBOPE.

Knaccudukanus HEOpraHU4eCKuX COEeIMHEHUN. Howmenxkatypa
HeopraHM4ecKMX BellecTB. [eHeTudeckass CBS3b HEOPraHMYECKHX BEIIECTB,
MpUHAIJIeKAIIUX K Pa3JIMUHbIM KilaccaMm.

Xumuueckas — peakuus.  Kiaccuuiauuys — XMMHUYECKHMX — PEakUMy By
HEOpraHM4ecKol M OpraHuyYecKoi XUMHUHU. 3aKOH COXPaHEHHS MAacChl BEIIECTB,
3aKOH COXpaHEeHUs U IPEeBPALIECHUS SHEPIUU [IPU XUMUUIECKUX PEAKITUIX.

CKOpOCTb peakiiuy, e€ 3aBUCUMOCTh OT pasIu4HbIX (haxTopoB. OOpaTHMBIE
peaxkiuy. Xumudeckoe paBHoBecue. PakTOphl, BIMANIIAE HA COCTOSHHE
xumudeckoro papHosecus. Ilpunnun Jle LlaTtense.

DiiekrpoauTiyeckas guccotuanus. CuiibHble U cradble 351eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILUECTB: KUCNasl, HeHTpanbHasd, leI04Has.

OKUCAUTE/bHO-BOCCTAHOBUTEIIBHBIE PEAKLIUY.

DKcIeprMeHTalbHble METOJbl H3y4eHHUS BellecTB M MX IIpeBpalleHuH:
aemoHcTpauus tabnui «llepuogudeckas cucrema xumudeckux snemenTos . M.
MeHeneeBay, H3ydeHdue MOJeIel KpUCTAIIMUeCKHX pelIéToK, HabMoAeHHe U
OMMCAaHHUE JIEMOHCTPALMOHHbLIX K J1a00paTOPHBIX OILITOB (Pa3IOKEHHE IIEPOKCUIA,
BOJIOPOJIa B MPUCYTCTBUU KaTaauzaTopa, OIpeleleHle Cpeabl paCTBOPOB BEIIECTB
C TIIOMOIIbK) YHHBEPCATbHOIO WMHIMKATOPA, peakiuy HOHHOro 0OMeHa),
IpOBEICHNE TPaKTUUeCKON paboThl «BinsHue pa3audHbIX (PaKTOPOB Ha CKOPOCTh
XUMHUUECKON peaxKimm.

PacuérHble 3a1auu.

Pacuérbl 110 ypaBHEHMSIM XUMHUYECKHX peakluid, B TOM YHCIE

TEPMOXUMHUYECKUE paC‘IéTBI, paC‘IéTBI C HCIIOJIB30BaHHUEM IIOHATHA «MacCoBad
J0JIs BEILIECTBA».

HeOpFaHMLICCK‘dﬂ XH MM



Hemeraiibl.  llonoxenue uemeraysioB B [lepuonuyeckod  cucreMe
xuMudeckux snemeHToB JI. M. MeHneneeBa U OCOOEHHOCTU CTPOEHHS aTOMOB.
Qu3nuecKkyue CBOMCTBA HEMETa/UIOB. AJUIOTPONHUS HEMETAUIOB (Ha IIPUMEpE
KHCIIOPOIa, cepbl, pocdopa u yriaepona).

XHUMHUYeCKHe CBOMCTBA Ba)kKHEHIIMX HeMeTaJlJIOB (Tajlor€HOB, Cephl, a30Ta,
Qocopa,  yrmepona W KpemHMS) M HMX  COeIAMHEHHMH  (OKCHIOB,
KUCIIOPOACOACP/KALLUX KUCIOT, BOLOPOAHBIX COEINHEHUH).

[TpuMeHeHUe BayKHENIINX HEMETalJI0B ¥ UX COeMHEHUH.

Merannsl. [Tonoxenue metaioB B [leproanyeckoll cucTeMe XUMHUYCCKUX
snemedToB JI. M. MenneneeBa. OcoO0eHHOCTH CTPOEHHMS 3JIEKTPOHHBIX o6omouex’
atromoB metamios. O0uwue (u3nveckue cBoiicTBa MeTawios. CIIaBel METAJIOB.
DNEeKTPOXMMUUCCKUI psil HAMPSKEHUH METALIIOB.

XuMudeckle CBOMCTBA Ba)KHEMLIMX MeTalIoB (HATpUM, KaJluH, KalblUi,
MAarHul, alFOMUHUI, LMHK, XPOM, JKeJe30, MeJib) U UX COETUHEHHUH.

O6rue crocoObl TonydeHus MeTaioB. [IprumMeHeHne MeTaunoB B OBITY U
TEXHHUKE.

DKCHepUMEHTANbHbIE METO/Ibl HM3YyHEeHHs BeIUeCTB W HX [PEBPAIlCHUMU:
W3ydeHHe KOIeKLUMM «MeTaibl W CIUlaBbl»y, 00pasloB HeMeTallIOB, PEHIeHHEe
SKCIIEPMMEHTANBHBIX 3a/a4, HaOIIoNeHre U OIMCaHWe NeMOHCTPAlHMOHHBIX H
1aGOpaTOPHBIX OIBITOB (B3aMMOAEHCTBHE I'MIPOKCHIA ANOMUHUA C PACTBOpAMHU
KUCJIOT ¥ I1eJl0ueil, KaueCcTBEeHHEIE PEAKIINK HA KATHOHBI METaJLIOB).

Pacuérubie 3a1auu.

Pacuérsl macchbl BellecTBa WM 0Ob&Ma ra3oB II0 M3BECTHOMY KOJIUYECTBY
BEIlecTBa, Macce Wi o0bEMY OJIHOIO M3 YYACTBYIOUIMX B PEaKLUMU BEIIECTB,
pacuéThl Macchl (00BEMA, KOIMUECTBa BEIIECTBA) ITPOIYKTOB PEaKluy, eClIM OIHO
U3 BEIECTB UMEET IIPUMECH.

XHMHA H JKH3Hb

Ponb XxuMuM B o0eclieueHur 2KOIOIMUYECKON, JHEPTeTHUECKON M IHUILEBOU
0e30macHOCTH, pa3BUTUKU MelullMHbl. [loHATHe O HaydHBIX MeTOAaxX IIO3HAHMUA
BEIIECTB U XUMUYECKUX peaKLnil.

[lpencrapiaeHuss 00 00IIMX HAy4YHBIX [PUHIUIIAX — IIPOMBIIIIEHHOTO
MOJTyUeHUsl BaXKHENHUIMX BEIECTB.

UenoBek B MHpE BELICCTB W MaTepHaloB: BaKHEHIIHME CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKLHOHHbIE —MaTepuaibl, Kpackd, CTEKIO, Kepamuka,’
MaTepHrabl Ui 3JeKTPOHUKM, HaHOMATEPUasbl, OPraHMIEeCKHe M MHUHEPAJbHBIC
yInoOpeHus.

XuMuss ¥ 3Z0pOBBE UENOBEeKa: IIpaBUNa KCIIONb30BAHUS JIEKapCTBEHHBIX
IpenapaToB, IpaBujia 0e30MacHOr0 UCIOIb30BaHUs NPENaparoB ObITOBOM XUMHU
B [TOBCE/IHEBHOM KH3HHU.

MeKIpeaMeTHbIe CBA3H.



Peanusanps  MEXKIPEAMETHBIX  CBs3eil IIpU  WU3ydeHWH OOmed u
HeopraHuyeckoid XuMuu B 11 kjacce OCyUIeCTBISIETCs Uepe3 UCIIONB30BAHUE KaK
OOIIMX ~ €CTECTBEHHO-HAYUHDBIX — [OHATHH, Tak M  IOHSTHH, SBISIOMIUXCA
CUCTEMHBIMH JUJIsL OT/EJIbHBIX IIPEJIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

O61I1e ecTeCTBEHHO-HAYYHBIE MOHSATHS: Hay4dHBIA (DaKT, FHIIOTE3a, 3aKOH,
Teopus, AaHalu3, CHHTE3, KIACCH(QUKALUs, IIEPUOJUYHOCTh, HAOIIOACHHE,
SKCIIEPUMEHT, MOJIeIMPOBAHKE, H3MEPEHHE, SIBICHHE.

Du3KKa: MaTeplis, SHepris, Macca, aToM, 3J1eKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PaJIMOAKTHBHOCTh, MOJIEKYJ1a, SJHEPIeTUUECKUI YPOBEHb, BEIECTBO, TEIO,
00bEM, arperaTHoe COCTOSIHHE BElIeCTBa, (PU3NUECKUe BEJIWUMHBI ¥ €IMHHIBI UX
U3MEpPEeHHs, CKOPOCTb. ;

Buonorms::  kJIeTKa, OpraHusM, JKOcHcTeMa, Oumocdepa, Makpo- H
MUKPODJIEMEHTB], BATAMMHEI, 0OOMEH BEIIECTB B OPraHu3Me.

[eorpadus: MUHEPAIBL, TOPHLIE TOPOJBI, MOJIE3HBIE UCKOIIAEMBIE, TOIUIHBO,
pecypcesbl.

TexHONIOrUs: XUMHUYECKas ITPOMBIIIIEHHOCT, METAILIYPIUs, IPOU3BOICTBO
CTPOMTEILHBIX MaTepHalloB, CellbCKOXO3iMCTBEHHOe IPOM3BOJICTBO, IHIIEBAs
IIPOMBILIJIEHHOCTh,  (apMaleBTHyecKass — HPOMBIIIEHHOCTh, — IPOM3BOACTBO
KOCMETHUECKUX IIperaparos, MPOM3BOACTBO KOHCTPYKUMOHHBIX MaTEpPHUAoB,
AIEKTPOHHASH [TPOMbBILLIIEHHOCTh, HAHOTEXHOJIOTHH,

[UIAHUPYEMBIE PE3YJIbTATHI OCBOEHMSA [TPOI'PAMMBI 1O XMMIH,
HA BA3OBOM YPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHMA

JUYHOCTHDBIE PE3YJJIbTATbI

®roC COO ycraHnaBnupaeT TpeOOBaHWs K pe3ylbTaTaM OCBOCHUA
06ydalOMMUCs [IPOrPaMM  CpeHero o0Iero o0pa3oBaHHA (TMYHOCTHBIM,
METApeAMEeTHBIM M IpeJiMeTHbIM). HaydHo-meTomuueckoit  OCHOBOH 1A
paspaGoTKK IJIAHMPYEMbIX Pe3y/ibTaToOB OCBOEHMsS MPOrpaMM CpeJHeTo O0Iiero
06pazoBaHms sIBJSIETCA CUCTEMHO-AEATeJIbHOCTHBIH OAXOL.

B COOTBETCTBMM C CHCTEMHO-AESITENBHOCTHEIM IIOJXOAOM B CIPYKTYpe
JIUYHOCTHBIX PE3yJbTATOB OCBOCHMA MpeaMera «XUMHUS» HA YPOBHE CPEAHEro
0011ero 06pa3oBaHusl BblIE/IEHbI CIEAYIOIIIE COCTABIIAIOIIME:

OCO3HaHUE OOYYaIOUIMMUCST POCCUICKON IpaKJaHCKOW HACHTUIHOCTH —
FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATE/ILHOCTH U CaMOOIIPEIeICHHIO,

Haluure MOTHUBALMU K O0Y4YEHUIO;

LIeNeHallPaBIEHHOE Pa3BUTHE BHYTPEHHMX YOEXKICHUH NUIHOCTH HA OCHOBE

KJTIOYMEBbIX LeIIOCTeH H HCTOPHISCKHN TPaAULiil 6a20R0l HAYKNM XUMUN;



FOTOBHOCTh U CIIOCOOHOCTL 00yHarolIMXCsl PYKOBOACTBOBATHCA B CBOEH'
AEATEIbHOCTY LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, IIPUCYIIUMU LEIOCTHOU
CHCTEME XUMHUECKOro 00pa3oBaHus;

HAJIMYKE NPABOCO3HAHUS IKOJOTHUYECKON KYJIBTYPBI U CIIOCOOHOCTU CTaBUTh
LeJIM U CTPOUTH KM3HEHHbIE [1N1aHb.

JInunocTHble pe3y/bTaThl OCBOEHMsl IpeaMera «XUMHUS» [TOCTUTAIOTCS B
eNUHCTBe YyueOHOW U BOCHMTATENBHOM [EATEIBHOCTH B COOTBETCTBHM C
IYMaHUCTUYECKUMHU, COLUOKYJIBTYPHBIMHU, [YXOBHO-HPaBCTBEHHBIMHU I[EHHOCTAMHU
W uaeanamMu POCCUHCKOrO I'pak[JaHCKOro oOlIecTBa, INPUHATBIME B OOIIECTBE

HOpMaMM M [IpaBujamMd  [10BeJEHHuS,  CIIOCOOCTBYIOIIMMHU  IIPOIECCaM
CaMOIO3HAHMS, CAMOPA3BUTHsL W HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTH
00y4aroIuxcs.

JIMYHOCTHBIE pe3yNibTaThl OCBOGHHS IpenMeTra «XHUMHUS»  OTPaXKaroT!
COPMUPOBAHHOCTL OIbITA I103HABATENBHOM M INPAKTUYECKOW IEeATENLHOCTH
00YyYarOUIUXCs [0 peanu3aluy PUHATHIX B O0ILECTBE LIEHHOCTEH, B TOM YHCIE B
4acTHu:

1) rpamaancoro BOCHKHTAHUSA:

0CO3HAHUs 00YHaOIMMUCS CBOMX KOHCTUTYLIMOHHBIX [IpaB U 00s43aHHOCTEH,
YBOKEHUSA K 3aKOHY U IIPaBOIIOPSIKY;

MPENCTaBJICHUs O COLMANbHBIX HOPMax MK IIpaBWIaX MEXIMIHOCTHBIX
OTHOLIEHUN B KOJIJIEKTHBE;

FOTOBHOCTH K COBMECTHOH TBOPYECKOM JI€ATEJBbHOCTH IPU CO3JNaHUH
yueOHbIX [POEKTOB, pelleHnr yueOHbIX U I103HaBaTeIbHbLIX 3a7ad, BEIIIOJIHEHUH
XAMUYECKAX DKCIIEPUMEHTOB;

CrIOCOOHOCTH IOHMMATh W IPUHUMATh MOTHBBEI, HAMEPEHHs, JIOTHKY H!
apryMeHTHI IPYTHUX PU aHalN3e Pa3TUYHbIX BUI0B ydeOHOU A€ATEIbHOCTH,;

2) IaTPHOTHYECKOI0 BOCIUTAHMS:

LEHHOCTHOI'O OTHOUIEHHsT K MCTOPUYECKOMY M HaydyHOMY HaCIeIHlo
OTEYECTBEHHON XMMHU;

YBEKEHHSI K IIPOLecCy TBOpUECTBAa B OOJACTH TEOPHUU M IPAKTHYECKOIO
MIPUMEHEHUsS] XMMUU, OCO3HAHUS TOIO, YTO JOCTHIKEHHs HAyKH €CTh De3ylbTaT
JUTUTENbHBIX ~ HAOJIOAEHUHM, KPOIOTJIMBBLIX  OKCIIEPUMEHTANIBHEIX  IIOMCKOB,
NOCTOSIHHOLO TpY/la YUEHBIX i [IPAKTHKOB;

MHTEepeca M [103HaBaTe/bHbIX MOTMBOB B IIOJIyYeHHMM H IIOCIEOYIOIIEM
aHayin3e UHGOpPMAaLUKA O IEePeloBbIX JOCTHIKEHUAX COBPEMEHHOHN OTEUECTBEHHON
XUMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHHSA: '

HPaBCTBEHHOI'O CO3HAHMS, YTUIECKOIO IIOBEAEHMS,

CrocOOHOCTH OLEHMUBATHL CUTYaALUMK, CBA3AHHBIE ¢ XUMUYECKUMHU SIBJICHUIMH,
U MPUHUMATh OCO3HAHHBIE PELUEHMS, OPUEHTUPYICh Ha MOpalIbHO-HPaBCTBEHHEIE
HOPMBI U LIEHHOCTH;




FOTOBHOCTHU OLIEHHUBATh CBOE IMOBEJAEHUE W ITOCTYIIKM CBOMX TOBApUIUIEH C
MO3MLMI HPABCTBCHHBIX M IIPABOBLIX HOPM M OCO3HAHME [OCIEACTBHHM ITHX
[IOCTYIIKOB;

4) hopMupoBaHHA KYAbTYpPbl 310POBb:

MOHUMAHHUsS LIEHHOCTEeW 3mopoBoro # 0Oe3omacHOro oOpasa IKHU3HH,
HeOOXOIUMOCTH OTBETCTBEHHOTO OTHOLIEHWS K COOCTBEHHOMY (DHU3WYECKOMY H
ICUXUUECKOMY 310POBbIO;

cobiojerus rpaBuil Oe3olacHoro olpallleHMst ¢ BellecTBAMHM B OBITY,
[IOBCEIHEBHOM JKM3HU U B TPYAO0BOH A€ATEIbHOCTH,

[IOHMMAaHHUsl 1IEHHOCTH T[paBujl MHAUBHAIYAJBHOIO M  KOJIJIEKTHBHOTO
0€e301acHOro MOBEEHNs B CUTYALIUIX, YTPOKAIOIINX 3[10POBBIO U XU3HH JIIOJEH;

OCO3HAHMs IOCHEACTBUNA M HEMPUATHS BpeJHbIX IIPUBBIUEK (YIOTpeOIeHHUS
AIIKOI0JIsl, HAPKOTUKOB, KypeHusl);

5) TpyA0BOIO BOCHHTAHUSA: '

KOMMYHHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-MCCIENOBaTeIbCKON
NESTENbHOCTH, OOIIEeCTBEHHO TIOJIE3HOM, TBOPYECKOM M OPYrHX BHAAX
NesTeIIbHOCTH;

YCTAHOBKM HA AKTHUBHOE ydacTHe B peEIleHWH [PAKTUUeCKUX 3azad
COLManbHON HaNpaB/IeHHOCTH (B paMKkax CBOEro Kiacca, [IKOJIbL);

MHTEpeCa K MPaKTUUeCKOMY W3YUEeHUIO NPOPECCH Pa3sIuIHOTO poja, B TOM
qiCJie Ha OCHOBE NPUMEHEHUs [IPEIMETHBIX 3HAHUH 110 XUMHH,

YBAKEHHsI K TPYILY, JIOIIM TPYya U pe3ynbTaraM TPyI0BOH AesTeIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BbIOOpY HMHIMBUAYAJIbHOM TpaeKTOPUHU
obpaszoBanusi, Oyayuied npodeccud W peanusalury COOCTBEHHBIX >KU3HEHHBIX
[JIaHOB C y4&TOM JIMYHOCTHBIX UHTEPECcoB, CIOCOOHOCTEN K XUMUHU, UHTEPECOB U
norpedHOCTEN 001LIeCTBa;

6) 3KO0JIOTHYECKOT0 BOCIIUTAHUSA:

JKOJOTAUECKH 1IeJIecO00pa3HOro OTHOIIEHHS K IIPHUpOAE, KaK HCTOUYHUKY
CYLIECTBOBaHUS KM3HU Ha 3eMile;

[OHUMAHUSA [J00ANLHOI0 Xapakrepa 3KOJIOIMYeCKUX IIpOOJIeM, BIHASHHS
SKOHOMHUYECKHX [1POLIECCOB HA COCTOSIHUE [IPUPOIHOM U COLUAIbHOM CPEeIbI;

OCO3HAaHUA HeOOXOIMMOCTH WCIIOJMB30BaHUs [JOCTYDKEHMM XHUMHM IS
pelIeHus] BOIIPOCOB PalMOHAILHOTO IPUPOLOIIOIB30BaHNUS;

AKTUBHOTO HEMNpUATHS IeHCTBUN, NPUHOCILIMX Bpel  OKPYXKaroIeH
NPUPONHON Ccpesie, yMEHHS [IPOrHO3UpOoBaTh HeOJIaronpUsaTHBIE 3KOJIOTHYECKHe
MIOCIIEACTRUS [IPE/IIPUHIMACMDIX AeHCTBUA U MTPeJOTBPAIIATD UX;

HaJM4KMs PA3BUTOrO 9KOJOIMUYECKOTO MBIIIEHHUS, SKOJIOIMYECKOW KYIbTYPBHI,
OITbITa NesiTeIbHOCTH IKOJIOTUYECKOH HaIlpaBIIEHHOCTH, YMEHUSI

o = o !
PYKOBOACTBOBATLCA MMHU B I103HaBaTCJIbHOH, KOMMYHHKATUBHOU W COLHMAJIPHOH
IMPpaKTHuKe, CIIOCOOHOCTH M YMEHHUSA aKTHBHO IIPOTHUBOCTOSATH UACO0JIOTHHN

xemooounu;




7) LEHHOCTH HAYYHOI'O NO3HAHHMSA:

c()OPMHUPOBAHHOCTY MHPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3sBUTHUA HAYKW U 0011IE€CTBEHHON ITPAKTHKH;

HOHUMAHMs  CICUM(MUKH XUMHM KaKk HAyKH, OCO3HAaHHs €€ pOIM By
(GOpMHUPOBAHWUK PALMOHAIBHOIO HAYUYHOI'O MBILIJIEHUS, CO3JaHUHU LEJIOCTHOTO
[peNCTaBleHMs 00 OKPYsKAKOLIEM MHUpPE KaK O eIWHCTBE IPHUPOILI M YeJIOBEKa, B
[IO3HAHMU TPUPOAHBIX 3aKOHOMEPHOCTEH M pELIeHWH IIpodieM COoXpaHEeHHUS
IPUPOLHOIO paBHOBECHS,

yOeXKAEHHOCTH B  OCOOOM 3HAYMMOCTM XHUMHU JUII  COBPEMEHHOM
LUMBUANIA3ALMK: B €€ [YMAaHMCTUUECKON HAaIlpaBJAE€HHOCTH U Ba)XHOU pOIHM B
CO3JaHUM HOBOW 0a3bl MaTepUANbLHOM KYJIbTYPhI, pellleHuH T100albHBIX IpodiemM
YCTOMYMBOIO Pa3BUTUS UEJIOBEYECTBA — ChIPBEBOM, YHEPreTUUEeCKOU, ITUIIEBOU U
IKOJIOTMYECKOM Oe30I1aCHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIeYeHUH YCIOBUN
YCIIELIHOTO TpyJa W OKOJOTMYECKH KOM(OPTHOM IKU3HU KaKIOTO UJieHa
o0IIecTBa;

eCTeCTBEHHO-HAYUHONW I'PDAMOTHOCTH: [IOHMMAHMUS CYLIHOCTH METOJIOB,
MO3HAHMSI, UCIOJIb3YEeMbIX B €CTeCTBeHHBIX HayKaxX, CIIOCOOHOCTH HMCIOJB30BATh
[oJlydyaeMble 3HaHUS Ui aHanu3a U OOBSICHEHUS SBIIEHUU OKPYXKAIOIIEro MUpa U
NPOUCXOJISALIMX B HEM U3MEHEHMH, YMEHHUS 1e51aTh 0OOCHOBAHHBIE 3aKIFOYECHUS Ha
OCHOBE HAay4HbIX (DakTOB M MMEIIIMXCS [JaHHBIX C LENbl MONyYeHUs
JIOCTOBEPHBIX BbIBOJIOB;

CrIOCOOHOCTH CAMOCTOATENLHO HMCIIOJL30BaTh XHMMUYECKHE 3HAHUS JJIsd
peleHus podieM B pealbHbIX KU3HEHHBIX CUTYyallMsIX;

MHTEpEeca K ITO3HAHWIO U UCCJIeIOBATEILCKOMN JIeSITeIbHOCTH;

FOTOBHOCTH M  CIIOCOOHOCTM K  HENIpepbIBHOMY  00pa30BaHUIO |
caMoo0pa3oBaHUIO, K AaKTUBHOMY IIOJIYUEHHMIO HOBBIX 3HAHUM 110 XUMHUM B
COOTBETCTBUU C KHIHEHHBIMH TOTPEOHOCTSIMHU,;

MHTEpeca K 0COOEHHOCTSIM Tpy/Jla B pa3iiMuHbIX chepax IpodecCroHaIbHOH,
NesITEbHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpenmeTHble pe3yapTaThl OCBOeHUs yueOHOro npeamera «XUMHUS» Ha
YPOBHE cpejiHero o01ero oopa3zosatus BKIHOYALOT:

3HAUYUMBbIE JULsl (opMUpPOBaHMS ~ MUPOBO33PEHHS  OOydarOIIUXCS
MEXAUCIUILIMHAPHBIE (MEXIIpeIMeTHbIe) OOIeHayUHble OHITHS, OTPakarolliue
LeJIOCTHOCTh HaydHOH KapTWHBl MHUpa X CHeNU(pHUKY MEeTONOB II03HAHUI,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepHus, BELIeCTBO, SHEeprus, sSBJIEHUE,
IPOLECC, CUCTEMA, HAYUHbBIH (paKT, IMPUHLIKII, THII0TE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, uccheloBatue, HabntoleHue, H3MEepeHUe, IKCIIEPUMEHT U IPyTHe);




yHUBepcasbHble yueOHble NelcTBHs ([103HABATeILHBIC, KOMMYHUKATHBHBIC,
PeryNsiTHUBHbIE ), obeclieunBarouiie (opmupoOBaHue (YHKIIMOHAJIBHOM
FPAMOTHOCTH 1 COLMAILHON KOMIIETEHLMI 00y TAIOIIMXCSL;

CIIOCOOHOCTh 00yHaroILUXCs UCII0JIB30BaTh OCBOEHHBIE
MEXIUCLUIUIMHAPHBIe, MUPOBO33PEHUECKE 3HAHUA W yHMBEPCAIBHBIC yueOHBIe
neMcTBYS B [TO3HABATEBHON U COLMANILHOW MTPaKTUKE. '

MertarnpejMeTHbIE  Pe3yJbTaThl OTPaKAOT OBJIAJAEHUE YHHBEPCAJLHBIMU
ydeOHbIMM  [IO3HABATE/IbHBIMH,  KOMMYHHMKATUBHBIMH M PETyJIATHBHBIMH
JNIEUCTBUSAMH.

OBJiagenue yHHBEpPCAAbHbIMHU y4eOHbIMH Nno3HaBaTeJbHbIMH
neficTBUAMH:

1) GasoBble JoruYecKue JieHcTBHA:

caMocTosTeNbHO  (popMyJaupoBaTh M aKTyaau3upoBaTh mpobieMmy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ompeiensaTh LENH JAeATeNbHOCTH, 3a1aBas IIApaMETpbl M KPUTEpUH HX
JOCTHUIKEHUS, COOTHOCKUTE Pe3yJIbTaThl JAESATEIbHOCTH C IOCTABICHHBIMH IIEIIAMH,

FCIIOb30BaTh IIPH OCBOCHUM 3HAHWA MPUEMBL JIOTMHIECKOTO MBIIITIEHAA —
BBIIEJIAT XapaKTepHble MpPU3HAKK MOHATAH W yCTaHaBIUBATh HX B3aHMOCBI3b,’
MCIIOJB30BATH COOTBETCTBYIOMIME TIOHATHS Uil OOBSICHEHUS OTAEIBHBIX (GakToB U
SIBIICHUU;

BBIOMPATh OCHOBAHWS W KPUTEpUM IS kinaccubuKaniy BEMIECTB U
XUMHYECKUX PeaKLyii;

yCTaHABNMBATH  [IPMUYMHHO-CJIEICTBEHHBIE CBA3M  MEXY  H3y4acMbIMU
SBJIEHUAMH;

CTPOUTH JIOTHYECKME PpacCyxJeHus (MHAYKTUBHBIC, NEIAYKTHBHBIC, II0
AHAJIOTHU), BBISAB/IATH 32KOHOMEPHOCTH X IPOTHUBOPEHUHMs B PacCMaTpUBACMbIX
SIBIIEHUAX, POPMYINPOBATh BBIBO/bI M 3aKIIFOICHMSL;

IPUMEHATH B [[pOLlecce MO3HAHMS, MCIIONB3YEMbIE B XUMHUN CUMBOIMIECKIC
(3HAKOBBIE) MOJIE/IH, TIPeO0Pa30BbIBATE MOJE/IbHBIE PEACTABICHNA — XUMUYECKUN
3HAK (CHMBOJI) D/leMeHTa, XWUMHudecKas (opmyla, ypaBHEHUE XUMHYECKON'
peakLMu — [Py pElIeHMH y4eOHbIX I103HABATE/BHBIX M HMPAKTHHCCKUX 3a7ad4,
MpYMEHATh Ha3BaHHbIE MOJENbHBIE [PeICTABNeHUA UL BELIBICHUA XapaKTCpHbIX
IPU3HAKOB M3Yy4aeMbIX BEIIECTB 1 XUMHIECKUX peaKLnu.

2) 6a3oBbie HeC/IeN0BATEIbCKIE eHCTBUSM:

BlazeTh OCHOBAMM METOJOB HAayUHOIO IMO3HAHUS BEIIECTB MU XUMMYCECKHMX
peaxLuii;

(GOpMyIMPOBATH e U 3a/1ady UCCNeJ0BAHMUI, NCTIOIE30BATh II0CTaBJICHHBIE
Y CcaMOCTOSITeNbHO c(OpPMYJIMpOBAHHBIE BOIPOCHl B KadecTBe HHCTPYMEHTA

[TO3HAHUS U OCHOBBI JUJIs (pOPMMUPOBAHMS THIIOTE3DI 110 MPOBEPKE TPaBUJILHOCTH
BBICKA3bIBAEMbIX CYIKJIECHHNH;



BJIJIETh HABBIKAMU CaMOCTOSATEIBHOIO IUIAHUPOBAHWUS U IIPOBEINCHUS
YIEHUYECKUX IKCIIEPMMEHTOB, COBEPILIEHCTBOBATh yMEHUS HaOMOoLaTh 3a XOL0M
IpoLecca, CamMOCTOATENLHO [MPOTHO3UPOBATHL €TI0  Pe3yJsbTaT, (POPMYIHPOBATH
0000LICHHMS! M BbIBOJ(bl OTHOCHTEABHO JIOCTOBEPHOCTH Pe3y/1bTaTOB UCCIIEI0BaHuU,
cocTaB/IsITh 00OCHOBAHHBLI OTUET O [POJeNaHHOM pabore;

npuobperaTh  OMNbBIT YYEHUYECKOH MCCIeNOBATENBCKOM M IPOEKTHOM
NesITeJIbHOCTH, TMPOSIBIIATH CIIOCOOHOCTh X TOTOBHOCTH K CaMOCTOSTEIBHOMY!
TIOMCKY METOJIOB pelleHns IIpakTHYeCKUX 3a1ay, [IPUMEHEHHIO PpasIMIHbBIX
METO/IOB MO3HAHMUSL.

3) pabota ¢ unpopMaLKHe:

OPUEHTUPOBATLCS. B Pa3AUvHBbIX HCTOYHMKAX MHpOpMaluu (Hay9HO-
MOMy/ApHas JMTeparypa XHMHUECKOTO COJAep)KaHUs, CIPAaBOYHbIE MMOCOOUSL,
pecypchl MIHTepHeTa), aHAIM3MPOBaTh UH(QOPMALIMIO PAa3IMIHbIX BAIOB U (OpM
peICTaBIeHNUS, KPUTHUUECKU OLIEHMBATH e JIOCTOBEPHOCTH u
HETIPOTUBOPEUHBOCTE]

(QOPMYIMPOBATH 3A1POChl W NPUMEHATL Pa3iUYHbIe METOIbI MPH IIOUCKE U
oT6ope MH(poOpMAalUK, HeOOXOAUMOM [UI BBEIIONHEHWs y4eOHBIX 3a/1ad
ONpeesIEHHOro TUIIa,

puoOpeTaTh OIBIT KCIOJIb30BaHUs HMH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUN U PA3TUUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSATENLHO  BLIOWPATH  ONTUMANbHYI0  (OpMy  IIPEACTaBICHUS
MH(BOPMALUY (CXEMbI, IPAQUKH, JUArpaMMBL, TAOIHUIIbL, PUCYHKH B IPYTHUE);

MCIIONb30BaTh HAy4HBIM s3bIK B KadecTBe CpeAcTBa IpH pabore ¢
XUMHUYecKol uHpOpMalyel: MPUMEHSTh MEeXIpeIMETHbIE ((Qu3ndeckue U
MaTeMaTUYeCKUe) 3HAKH ¥ CUMBOJIBL, (POPMYJIbl, a00OpeBUaTyphl, HOMEHKIIATYPY;

HCITONIB30BATL M Ipeodpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHME CpENCTBa
HaTJISLTHOCTH.

OBJajieHne YHHBEPCAJbHbIME KOMMYHHKATHBHBIMH JI€ACTBUSAIMHU

3a]1aBaTh BOIPOCH! [0 CYLIECTBY 00CY)KIaeMOM TeMBI B X0Je AMajora W/uiu
IWACKYCCHH,  BbICKa3blBaTb  uAed, (OPMYJIMPOBATH  CBOM  IIPEIJIOKEHHUA
OTHOCHUTENILHO BbINOJHEHHs IIPe/JI0KEHHON 3a1a4K; ,

BBICTYIATH € lpe3eHTalueld pe3ynbTaToB IO3HABATENHHON AEATEeNBHOCTH,
MOJIYYEHHbBIX CAMOCTOSITE/ILHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBITIOJIHEHUH
XAMUUECKOIO DKCIIEPUMEHTa, PAKTHUECKOW paboThl IO MCCIIEOBAHUIO CBOUCTB
M3y4aeMbIX BELIECTB, peaau3aly yueOHOro IpoeKTa 1 (hopMyInpOBaTh BEIBOJBI
10 Pe3ynbTaTaM [POBEAEHHBIX WCCIESJOBAHUA ITyTEM COTNIACOBAHMS MO3HLUH B
xoje 00Cy)IeHus U 0OMeHa MHEHUSAMHU.

OgJiajieHne yHiiBepcaJibHbIMHU PeryiaTHBHLIMH 1€HCTBUAMH:

CaMOCTOSTENIbHO [JIaHMPOBaTh M OCYIUECTBIATH CBOIO IT03HaBATENIBHYIO
JeSTeIbHOCTD, OIpedelisss €€ Lejd W 3a/ladd, KOHIPOJIMpOBaTb K 110 MCpe
HEeOOXOMMMOCTY KOPPEKTUPOBATH IMpeaiaraeMblil alrOpuTM [EUCTBUH IIPH




BLIMONHEHUH  y4eOHbIX M HCC/ICOBATE/bCKUX 3a7ai, BBIOMpaTh Hambosee
>(G(PeKTUBHBIA €rocod MX pelleHds ¢ y4€TOM IIOJNy4eHHS HOBBIX 3HAHMU O
BEIIIeCTBaX U XUMUUECKUX PEaKLIUAX;

OCYUIECTBJISITh CAMOKOHTPOJb CBOEH AEATENIbHOCTH HA OCHOBE CaMoOaHalu3a
¥ CAMOOLIEHKH.

NPEAMETHbBIE PE3YJ/IBTATDI
10 KIIACC

[TpenmeTHble pe3yabTaTbl OCBOeHMs Kypca «OpraHudeckas XUMUL)
OTPaXKaroT:

cpOPMUPOBAHHOCTL  IIPEACTaBAEHME O  XMMHYECKOU COCTaBJISIOIIEH
€CTEeCTBEHHO-HAYYHON! KApTUHBI MEpa, POIM XHMWUHM B IIO3HAHUM SIBJIECHUA
npuponsl, B  (OPMUPOBAHUM  MBILUIEHHS M KyJIbTYphl —JIMYHOCTH, €
(QYHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOMUMOM JIJIsl pEIIeHus] TPaKTUIECKUX 3a/1aY
M SKOJIOTHYECKH 000CHOBAHIIOIO OTHOILEHHMSI K CBOEMY 3/10pPOBBIO U IIPUPOJIHOM
CPRIE;

BJlaJleHue  CUCTEeMOH  XMMMYEeCKMX  3HAHWK, KOTOpas  BK/IIOYACT:
OCHOBOIIOJIAraIOIMe ITOHATHS (XMUMHYECKUM JJIeMEHT, aTOM, OJJICKTPOHHAs
00oJ104Ka aToMa, MOJIeKyJa, BaJleHTHOCTD, JIEKTPOOTPULIATEIBHOCT, XumMugecKas'
CBA3b, CTPYKTypHas (opmylia (pa3BépHyTas M COKpall€HHas), MOJb, MOJIpHAas
Macca, MOJApHbIH  00bEM, yriepoAHblid ckeneT, (YHKIMOHaJbHAS TIpyIia,
paliKai, W30MepHsl, M30MEPbl, TOMOJOIMMYECKUH Psijl, FTOMOJIOTH, YIJI€BOJOPOMIEI,
KHCIOPOJ W a30TCOAepI)kKallue COeNUHEHHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COETMHEHW); TEOPUU U 3aKOHBI (TEOPUs CTPOCHUS
oprannueckux BeriecTB A. M. byriepoBa, 3aKOH COXpaHEHHsS MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SA3bIK XMMHM, MUPOBO33PEHYECKHE 3HAHHS,
jgexalgue B OCHOBE I[TOHMMAHMWS IPHYMHHOCTH M CHCTEMHOCTH XHWMHUYECKUX
ABJIEHMI, (AKTOJOTMUECKHUE CBEACHMA O CBOMCTBaX, COCTaBe, IIONY4YCHHM H
6e30MacHOM WCIIOJB30BAHIH Ba)KHEHIIMX OpPraHMYecKWX BEINecTB B OBITY H
NPaKTUYECKOH AeATe/ILbHOCTH He/IOBEKA,;

COPMHUPOBAHHOCTL YMEHUH BBIABIATH XapaKTepHble MNPU3HAKU IOHSATHH,’
YyCTaHABIUBATH MX B3aKMOCBS3b, MCIIOJIL30BATH COOTBETCTBYIOMIMUE IOHATHUS IIPH
OMUCAHUK COCTABA, CTPOCHMS 1 [IPEBPAIIEHHI OPraHUYeCKUX COeNNHEHNH,

cOPMUPOBAHHOCTb YMEHUN HKCIIONB30BATh XWUMHUYECKYXO CHUMBOIMKY I
COCTABJIEHMS MOJIEKYJIIPHBIX ¥ CTPYKTYPHBIX (Pa3sBEPHYTOH, COKPAITIEHHO)
QOpMyJI  OpraHMYecKUX BELIeCTB MW ypaBHEHHH  XMMHUUECKUX peakiui,
WU3TOTABIIMBATE MOJICITHM MOJIEKYJl OPraHMYeCKUX BELIECTB HJIsi WJUIHOCTpALUH HX
XUMHUHUECKOro U InpocTpaHCTBEHHOT'O CTPOCHUM .,



cOPMHUPOBAHHOCTL YMEHMH YCTaHABIMBATH MPUHAIIEKHOCTh HM3YIEHHBIX
OpraHM4ecKMX BELIECTB [0 MX COCTaBY M CTPOEHUIO K OIPEeNEHHOMY
Kiaccy/rpyrne COeAMHEHUN (YIVIEBOJOPOJIbl, KMCJIOPOA M  a30TCOAEpIKaIiue
COEMMHEHHNs, BbICOKOMOJICKYJISAPLBIE COEIMHEHHMs), JaBaTh KM Ha3BaHHUA IIO
cucremaruueckoil Homenkmarype (IUPAC), a rakke OpUBOAUTE TPUBUAIBHBIE
HA3BaHMS OTHE/bHBIX OPraHMYeCKMWX BEIIeCTB (JTHUIIEH, MPOINUIICH, aleTHIEH,
STUJIEHIIMKOIIb, TIHIepuH, (eHol, (opManbIerii, aneTagblerul, MypaBbUHAs
KHMCJIOTA, YKCYCHAs KHCJIOTa, OJIEMHOBAsI KUCJI0Ta, CTeapUHOBast KMCIO0Ta, TII0KO3a,
QpyKTO3a, Kpaxmall, Lesyio/103a, IIUIHH);

COPMUPOBAHHOCTL  YMEHMSI OIPENeaTh BUJBl XUMHYCCKOH CBA3M B
OpraHMYecKUX COEIUHEeHMsIX (ONHAPHbIE  KPATHBIE);

c)OpMUPOBAHHOCTb yYMEHHs IPHUMEHSTH IIOJIOKEHUSA TEOPUM CTPOCHUA
opranmueckux Beiects A. M. ByTieposa st 00ObsCHEHHUs 3aBUCHMOCTH CBOMCTB
BEILECTB OT UX COCTABA M CTPOSHMS; 3aKOH COXPAHEHHsI MACChl BELIECTB,;

chopMUPOBAHHOCTL — YMEHME — XapakTepusobaTb — COCTaB,  CTPOCHUE,
(QusuuecKue ¥ XUMHUYECKME CBOMCTBA THUIIMYHBIX IIpeCTABUTEIIEN Pa3IMYHbBIX
KJIACCOB OpPraHWYeCKMX BeINecTB (MeTaH, 3TaH, STHIEH, IIPOMUIIEH, aleTUJICH,
OyTtamueHn-1,3, meTwnOyranueH-1,3, GeH30J, MeTaHOJ, 3TaHOJ, STHJICHIVIMKOJD,
rIMLepuH, (GeHoll, aleTadblIerni, MypaBbdHAs W YKCYCHAasd KHCIIOTBI, TIIOKO3a,
KpaxmaJ, Les0/103d, aMHHOYKCYCHAs KUCI0Ta), WULKOCTPUPOBATE MEHETHHECKYIO
CBA3b MEJK/Y HUMH YPaBHEHMSMU COOTBETCTBYIOLIMX XUMHYECKHX peaKkiuu ¢
MCIIOJIB30BAHMEM CTPYKTYPHBIX (DOPMYII; ‘

c)OpMHPOBAHHOCTh YMEHHS XapaKTepu30BaTh UCTOUHUKH YITIEBOAOPOAHOIO
CBIpb  (He(Th, MPUPOAHBIH Ta3, Yroib), CIOCOOBI HX nepepaboTku |
MIPaKTHYECKOE MTPUMEHEeHUE TIPO/TYKTOB NepepadoTKH;

cPOPMUPOBAHHOCTL  YMEHWH [POBOANUTH BbIUUCIEHHA 110 XHMHYICCKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBa MCXOJAHOTO BEIIECTBA MM IPOAYKTA
pEaKly IO H3BECTHBIM Macce, 00BEMY, KOIMHYECTBY OIHOTO M3 HMCXOAHBIX
BEIIeCTB UM MPOJAYKTOB PEaKLUH);

chOPMUPOBAHHOCT YMEHUEl BIageTh CHCTEMOW 3HAHUH 00 OCHOBHBIX
METO/AX HAY4YHOr0 MO3HAHMSI, MCIIOAL3YEMbBIX B XUMUM [IPU M3YHEHUH BEHICCTB U
XUMHUECKUX gBaenuil (HabaroeHne, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIMPOBAHKE),
HCIIONB30BATh CHUCTEMHblE XUMHUYeckWe 3HaHus Uil I[IPUHATHA pPEIIeHUHd B
KOHKDETHBIX ) KU3HEHHBIX CHTyallMsix, CBA3aHHBIX C BEIIECTBaMH U HX,
IPUMEHEHUEM;

cOPMUPOBAHHOCTb YMEHHH COOIOIATh TpaByuiia MOJb30BAHI XUMUYECKON
mocyol u nadoparophbiM 00OpYJOBAHMEM, @ TaKXKe [paBuia oOparmenus ¢
BEILECTBAMU B COOTBETCTBUU C MHCTPYKLMSME [0 BbIIOJIHEHHIO J1a00paTOpHBIX
XUMHAYECKUX OIIBITOB;

chOPMUPOBAHHOCTh yMEHMIl IUIAHMPOBaTh ¥ BBINOJHATH XHMUYECKUH
SKCIIEPUMEHT (TIPEBPAILEHHUs OPraHUMYECKUX BEIIeCTB [IPY HarpeBaHWH, IOy 1eHUE



!
TUJIEHA W  M3YUCHWE €10 CBOKICTB, KAUECTBEHHBIE PpEAKLUU OPraHUYECKUX
BEILECTB, JeHarypalusi Oe/IKOB IpHM HarpeBaHWM, IBETHbIE peakluu OeNKOoB) B
COOTBETCTBMM C IIpaBUJIAMM TEXHUKM O€30MacHOCTH Tph OOpallleHHH ¢
BEIIeCTBAMU U J1a0OpaTOPHbIM OOOPY/I0BAHKMEM, [IPENCTABIISATh PE3yIbTaThl
XUMHYECKOr0 JKcrepumeHTa B (OpMe 3aruch YpPaBHEHUI COOTBETCTBYOLIUX
peakuuit u POpMYJIHPOBATEL BIBO/(bl Ha OCHOBE TUX Pe3yJbTaTOB;
chOpMUPOBAHHOCTL  YMEHMI KPUTUUECKH aHAIU3UPOBATh XHMHUYECKYIO
uHGOPMALIMIO, [OJYYdeMyld M3 pa3HbIX MCTOYHHKOB (CpeicTBa MAacCOBOM
uHpopmMauuu, Murepuer u qpyrux);

CHOPMHUPOBAHHOCTL  yMEHUH  coOJitoJaTh  OpaBUla  JKOJOTHYECKH
1[e1eco00pa3HoOro IoBeJIeHMsl B OBITY W TPYLOBOH JEATENIBHOCTH B LEIX
COXpaHEeHMsl CBOECIO 3/l0pOBbsl M OKpPY:KalOLled NPUPOAHONW CpeAbl, OCO3HABATH!
OMACHOCTb BO3AEHCTBUS HA JKMBbIE OpPraHU3Mbl ONpPeHeNEHHBIX OPTaHHYECKHX
BEIEeCTB, NOHMUMas cMblch rokasarerns [1JIK, mosicHATh Ha mpuUMepax CIOCOOBI
YMEHBIIEHUSI W I[PEeNOTBPALleHUs MX BPEJHOTO BO3IEHCTBHS HA OpraHU3M
yenoBeKa;

JUISL 00ydarolinxcest ¢ OrpaHHYeHHbIMM BO3MOXKHOCTAMM 300pPOBbS: YMEHHE
NpPUMEHSITh 3HaHMsE 00 OCHOBHBLIX LOCTYIHBLIX METOJaxX IIO3HAHHUSA BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JUISL  CHeIbIX W ClaboBUISIIMX OOyYarolIUXcsA: YMEHHE HWCII0Ib30BaTh
penbedHO-TOUEHHYIO cucTeMy oOo3HaueHui JI. bpaiins 1/ 3alIlMcu XMMHYECKHX

Gopmyi.
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