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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMMa 1o XMMUU Ha YPOBHE CpeHero o0iiero oOpa3oBanus pazpaboTraHa Ha
ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 ob6pazoBanuu B Poccuiickoii
denepanyny», TpeOOBaHUH K pe3ylibTaTaM 0CBOEHUS (perepaibHOM 00pa3oBaTeIbHOM MPOrpaMMbl
cpennero  obmero  obpaszoBanms(POIl  COO), mnpencraBieHHbIX B DenepallbHOM
rocy1apcTBeHHOM o0Opa3oBareiabHoM crangapre COO, ¢ yuérom Konuenuuu npenojaBaHus
yuebHoro mpeamera «XuMHsS» B 00pazoBaTeNbHBIX OpraHuzauusax Poccuiickoit ®enepaunuu,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENIbHbBIE POrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsLT Ha YpOBHE YIIIyONEHHOTO HU3yUeHHs] 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTECTBCHHO-HAyYHOTro o0pa3oBanus yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaym3dyeMoe B YCIOBUAX AU(PPEPEHIUPOBAHHOTO, MTPOGUIBLHOTO OOY4YCHHS, MPU3BAHO
obOecrieunTh 00IIE00Pa30BaATEIbHYI0O U OOIIEKYJIBTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJIBI,
HEOOXOIUMYIO JUIsl aJanTalliK UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU B COLILYME, a TaKkKe
JUTSL TIPOJIOJDKEHUSI O0y4YeHUs] B OpraHM3alusaX MmpodeccHoHaIbHOr0 00pa3oBaHUs, B KOTOPBIX
XUMHUS SBISICTCS OJTHON M3 IPUOPUTETHBIX JUCIIUATLIHH.

B mporpamMe mo XuMHM HazHau€HHME IpeaMeTa «XHMHS» IOJIyYaeT IOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomuMu nonoxenusmu PI'OC COO o
B3aUMOOOYCIIOBJICHHOCTH II€JIeH, COJIepiKaHMs, Pe3yJIbTaTOB 00yueHHs U TpeOOBAaHHUN K YPOBHIO
MOJTOTOBKH BBIMTYCKHUKOB. CBHUIETENHCTBOM TOMY SIBISIOTCS CIEAYIOIIME BBIMOIHIEMBIC
IpOrpaMMOii 10 XUMUH (QYHKIIUH:

UH(POPMALIMOHHO-METOJMUECKas], peanu3anus KOTOPOH o0ecrieynBaeT  IOJIyuYEHHUE
MPEJICTAaBICHUS O LIEJSAX, COJAEp’KaHUM, oOIIel cTpaTeruu oOydyeHUs, BOCIIUTAHUS U Pa3BUTHUS
o0yyJaroImuxcst CpeICTBAMU MPEMETa, U3y4aeMOro B paMKax KOHKPETHOTO Mpoduiis;
OpraHM3alMOHHO-IUIAaHUPYIOIIAs, KOTOpas NPeayCMaTpuBaeT ONpENeNeHUE: IPUHLHUIIOB
CTPYKTYPHUPOBAHUS U MOCIEI0BATEIBHOCTH U3Y4YEHUS y4eOHOro MaTrepuasia, KOJMYECTBEHHBIX U
KAYeCTBEHHBIX €ro XapaKTEePHUCTUK; IMOAXO0J0B K (OPMHUPOBAHUIO COJAEP’KATEIHHON OCHOBBI
KOHTPOJSI M OLIEHKH OOpa30BaTeNbHBIX JOCTHKEHUH OOYyYalolMXcs B paMKax MTOTOBOM
aTTectauuu B (opMe €AMHOT0 TOCYJapCTBEHHOIO IK3aMEHa M0 XUMHUH.

[Tporpamma jyist yriryOE€HHOTO U3YYECHHS XUMUH:

yCTaHaBJIMBaeT MHBAPUAHTHOE MPEIMETHOE COJIepKaHue, 00s13aTeNIbHOE U1 U3YUSHHsI B paMKax
OTJIENbHBIX MPOQHIIEH, IPeyCMaTPUBAET paclpeieieHHe U CTPYKTYPUPOBAHUE €ro Mo Kiiaccam,
OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSAM/pa3jiesiaM Kypca;

AT MpUMepHOe pacrpe/iesieHne yaeOHOro BpeMEeH!, PEKOMEH1yeMOTr0 JIJIsl U3Y4EeHUS OTIEIbHbBIX
TEM;

npejiaraeT IpUMEpPHYIO MOCIeI0BaTEIbHOCTh U3yUEHUsl yueOHOro MaTepuaa ¢ ya€ToM JIOTHKU
IIOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBA3EH;

Ta€T METOJMYECKYI0 MHTEpPIpETalrio Leled W 3ajad M3ydeHus IpeaMera Ha yriayOiaéHHOM
YPOBHE C YYETOM COBPEMEHHBIX MPHUOPUTETOB B CHCTEME CpEAHEro oOuiero oOpa3oBaHM,
COJIEp)KaTeIbHON  XapaKTEepUCTUKU  IUIAHUPYEMBIX  pe3ylbTaTOB  OCBOEHHS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl CPEIHET0 00Iero 00pa3oBaHus (JIMUHOCTHBIX, METANPEIMETHBIX,
IpPEeIMETHBIX), a TakXe C Y4€TOM OCHOBHBIX BHJOB Yyue€OHO-IIO3HABaTENbHBIX JEeUCTBUI
00y4aroIerocs o OCBOCHUIO COJEPKAHUS IpeaMeTa.



[To BceM Ha3BaHHBIM MO3UIUSAM B IPOTPaMME MO XUMHH MTPETyCMOTPEHA IPEEMCTBEHHOCTh
¢ o0y4eHHeM XMMUH Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl. 3a mpeiesiaMid yCTaHOBIICHHON
MPOrPaMMOM 10 XUMHH 00sI3aTEIbHON (MHBApUAHTHOW) COCTABIISIIOIICH COACpKaHMs YIeOHOTO
npeaMera «XuMHs» O0CTaéTcsi BO3MOKHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBIISIONIEH, KOTOpas
JIOJKHA OMPEIEIIATHCS B COOTBETCTBUM C HAIIPABJICHUEM KOHKPETHOTO Mpoduist oOydeHusl.

B cootBercTBUM ¢ KoHuentyaibHbIMU mojoxkeHusmMu PI'OC COO o Ha3zHaueHUH
peaMeToB 0a30BOT0 M yriay0aEHHOTO ypOoBHEH B cucTemMe auddepeHIIMPOBaHHOTO 00yUeHHS Ha
YPOBHE Cpe/iHero o01iero o0pa3oBaHus XUMHUS Ha YPOBHE YIITyOJIEHHOTO U3YUEHUs HAPaBJIeH Ha
pean3alnio NPEeMCTBEHHOCTH C MOCIIEAYIOIIUM 3TAallOM HOTy4eHHUs] XUMUYECKOro 00pa3oBaHus
B paMKaxX U3y4YCHHsI CHEUUATBHBIX €CTECTBEHHO-HAYYHBIX U XUMHUECKUX JUCIHUIUIMH B BY3axX U
OpraHMu3aIusaX cperHero npoheccuoHaaIbHOro 00pazoBanus. B 310l cBsi3U M3ydeHHe mpeaMeTa
«XUMUSL» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PAaCIIMPEHUE U YIIIyOJieHHEe TEOPETUYECKON U
MPAKTUYECKON MOATOTOBKHM OOyYaroUIMXcs, BHIOPABIIUX ONpeAenEHHbINd nmpoduins o0ydyeHus, B
TOM 4YHCIIE C TIEPCIEKTHBON TOCIEAYIOMIEr0 IOJNyYeHHsI XUMHUYECKOro o0O0pa3oBaHUs B
opranmuzanusax npodeccuoHansHOro oopazosanus. Hapsay c atum, B cBere TpeboBanuit ®I'OC
COO x mIaHHpYeMBIM pe3ylbTaTaM OCBOCHUS (enepaabHOH 00pa30BaTENbHONW MPOrpaMMbI
cpenHero ooOmero oOpa3oBaHUS W3ydeHHE MpeaMera «XHUMHS» OPUEHTUPOBAHO TaKXKe Ha
pelieHue 3a1a4 BOCIUTAHHS M COITUAIEHOTO Pa3BUTHS 00ydaromuxcs, Ha (GOpMUPOBAHHE Y HUX
OOILIEMHTEIUICKTYaIbHBIX YMEHUI, YMEHHUI paloHaIU3aliui yueOHOro Tpyda U 000OMEHHBIX
CIIOCO0OB JESITEIHLHOCTH, MMEIOIINX MEKIUCIUTUTMHAPHBIA, HAIIPEIMETHBIA XapaKkTep.

CocTaBigOMUMHE NpeaMeTa «XUMUS» Ha YpOBHE YriayOJEHHOTO HM3YUEHHUsS SIBIISFOTCS
yrayOnénnbsle Kypeol — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumusi». [lpu
OTIpE/ICIICHUU TIOJIXOJ0B K OTOOPY M CTPYKTYPHOH OpPTraHM3AIMH COJACPIKAHUS ITUX KYpCOB B
nporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeHuss ®I'OC COO o paznuyusx 6a30BOro u
yrayO0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHoBy conepxaHus KypcoB «OpraHuueckas xumus» u «OOmias u HeopraHudeckas
XUMHA» COCTABIIACT COBOKYITHOCTH MPEAMCETHBIX 3HAaHUHA ¢ YMeHHﬁ, OTHOCAIIUXCA K 6a30130My
YPOBHIO M3yd€HUs IpeAMETa. JTa CHUCTEMa 3HAHUHM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIONIOJIHEHUE,  TO3BOJISIIOIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoiblmMil  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOn€HHOM YypOBHE M3Y4eHUs MpeaMeTa oOecreueHa
BO3MOXHOCTb 3HAUUTCIIBHOTO YBCIIMYCHUSA 00béMa 3HAHMH O XMMHYECKHX DJIEMEHTAX U
CBOWCTBaX MX COCJUHEHUH HA OCHOBE PACIIMPEHUs U yriIyOJeHHs MPEICTaBICHUH O CTPOCHHH
BEILECTBA, XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTSAX IPOTEKaHUS PEaKlMil, pacCMAaTPUBAEMBIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. V3yueHne nepuoguueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl ~ XMMHYECKMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBACHIETCS C
TOYKH 3pEHUS SDHEPTeTUYECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U PA3PYILIEHUH, a TAKKE C TOUKU
3peHHst MexaHu3MoB e€ oOpa3oBaHus. M3yueHne TUIIOB peakuuii JONOJIHseTCs (POPMUPOBAHHEM
NPEACTAaBICHUN 00 NMEKTPOXMMUYECKHX IPOLECcCax U SJIEKTPOJU3€ paciylaBOB U pPacTBOPOB
BelIeCTB. B Kypce opraHmyeckoil XMMHUHM TNPH PACCMOTPEHUHM PEAKIUOHHOW CIOCOOHOCTH
COEeIMHEHUN yJensercs oco0oe BHUMaHHME BOIpPocaM 00 3JIEKTPOHHBIX 3PdeKTax, 0 B3aUMHOM
BJIIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEAKIIU.

Ocoboe 3HaueHHe MMEeT TO, YTO Ha COJEepKaHHWE KYPCOB XUMHU YIIyOIEHHOTO ypOBHS
M3YYEHHUS JIJIs KJIACCOB OMNpeAenEHHOro npoduis (M1aBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 00IIel cucTeMe MpeIMeTHBIX 3HaHUI) OKa3bIBAIOT BIMSHUE CMEKHBIE IPEMETHI.
Taxk, HanpuMep, B coJlep:KaHUU TpeaMeTa Il KIIacCOB XUMHUKO-(U3UUECKOTo Npoduiist 60b1I0e
3HaYeHue OynyT HUMETh 3JIeMEHTHl y4eOHOro marepuana mno obmeil xumuu. Ilpu u3ydenun
IpeaMeTa B JAHHOM CIllydae akLEHT OyAeT clellaH Ha OOLIHOCTh METOOB IO3HAHMs, OOIIHOCTb



3aKOHOB U TEOPHUIl B XUMHUH U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAs TeOpHsl (MOJIEKYIIsIpHAs TEOPHS B
(Gu3uKe), 3aKOHbl COXPAHEHUS MacChl M 3HEPruH, 3aKOHbl TEPMOAMHAMMKH, 3JIEKTPOJIN3a,
IIPEAICTABIICHNS O CTPOCHMHU BEILECTB U IPYTroOe.

B T0 e Bpems B conepkaHHH IpeaAMeTa il KIIaCCOB XUMHUKO-OHMOJIOTHYECKOTO MPOdus
OoJbIIMKA yAETbHBIN Bec OyleT UMETh OpraHuyecKas Xumus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KISTKH KaK
OMOJIOTUYECKONH CHCTEMBbI, B COCTaB KOTOPOW BXOISAT, K HpUMEPY, TaKH€ CTPYKTypHbIE
KOMITOHEHTBI, KaK JIMIHJbI, O€JKH, YIJIEBOJbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [lpum stom
3HAHHS O COCTAaBE€ M CBOWCTBAaxX MpEJCTaBUTENIE OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM JUIS M3yUEHHSI CYITHOCTH MPOLECCOB (POTOCUHTE3A, TbIXaHUS, TUILEBAPEHUSI.

B mnane ¢opmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJI0B IIO3HAHMS U OIbITA MPAKTHYECKOTO IPUMEHEHNUS HayYHbIX 3HAaHUM U3y4EHUE IIpeaMeTa
«Xumus» Ha yriayOnéHHOM YpOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SX C Y4eOHBIMH NpeAMETaMM, BXOJSIIMMHU B COCTaB IPEIMETHBIX
oOnacreii «EcTecTBeHHO-Hay4YHbIE IPEIMETh», «MaTtemaTrka u nHpopmatuka» u «Pycckuii s13p1k
U JIATEPATypay.

[Tpr m3ydeHnn ydeOHOTO MpeaMeTa «XUMHs» Ha YIiayOJEHHOM ypOBHE TakXke, KaK Ha
YpPOBHE OCHOBHOTO M cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUpOBAaHHE OCHOB HAyKH XHMHH Kak oOjactu
COBPEMEHHOTO EeCTECTBO3HAHMSI, TMPAKTUYECKON MJESITeNbHOCTH 4YeJIOBeKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHue 3Toil 3ajaun Ha yriyOJI€HHOM ypOBHE W3Yy4YEHUS
mpeaMeTa mpeArnoaaraeT peajn3auio TakuX eneil, Kakx:

dbopMupOBaHHE TPEICTABICHUN: O MaTepHAIbHOM €IWHCTBE MHpa, 3aKOHOMEPHOCTAX H
IIO3HABAEMOCTHU 5[BJ'I€HPII71 HpI/IpOI[I)I, 0 MECTC XUMHU B CUCTCME €CCTCCTBCHHBIX HaYK ueé Bez[ymeﬁ
ponru B OOECHEUeHHWH YCTOWYMBOTO pPAa3BUTHUS UEJIOBEUYECTBA: B PEUICHHH MpoOiieM
AKOJIOTUYECKOM, IHEPTrEeTHUECKON U MUIEBONM O€30MacHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JJaHUU
HOBBIX MaTepUalOB, HOBBIX HWCTOYHHUKOB DJHEPrHMH, B OOECIEUECHUU pPALNHUOHAIBHOTO
PUPOIONOIL30BaHus, B OPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTYpbl UEJIOBEKA, a TAKXKE
HKOJIOTMYECKHA 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U IPUPOIHON cperie;

OCBOCHHE CHCTEMBI 3HAHUM, JISKAIIUX B OCHOBE XMMHYECKOM COCTABJIAIOIIECH €CTECTBEHHO-
HAyYHOU KapTUHBI MUpa: GyHIaMEHTAIbHBIX MOHATHH, 3aKOHOB U TEOPUI XUMHUHU, COBPEMEHHBIX
HpeI[CTaBJ'IeHI/Iﬁ (0] CTpOGHI/II/I BCIIICCTBA HaA pa3HBIX ypOBHfIX — aTOMHOM, I/IOHHO-MOJIGKYHSIPHOM,
HaJMOJIEKYJIIPHOM, O TEPMOJMHAMHYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTSIX HpPOTEKaHUs
XUMHUYCCKUX peaKum?I, 0 XUMHYECCKOM paBHOBeCI/II/I, paCTBOan 158 I[I/ICI'IepCHI)IX CHUCTEMaAx, 06
00IINX HAYYHBIX IPUHIIAINIAX XUMUYIECKOTO MTPOU3BOJICTRA;

dbopmupoBaHre y OOYYAIONMIMXCS OCO3HAHHOTO TOHUMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHUX 3HAHUH i1 OOBSICHEHHs KIFOUYEBBIX HJIEH U MPOOJIEeM COBPEMEHHON XUMUH, IS
OOBSICHEHUSI W TPOTHO3UPOBAHMS SBJICHUH, HMMEIONIUX €CTECTBEHHO-HAYYHYIO TIPHUPOY;
TPaMOTHOTO PElIeHUs] MPoOIEM, CBI3aHHBIX C XHUMHEH, TPOrHO3UPOBAHMS, aHAIN3a U OLIEHKH C
MO3UIIMA  DKOJOTHYECKON Oe30MacHOCTH TMOCJIEACTBUH OBITOBOM ¥  MPOW3BOJICTBEHHOU
JEATETbHOCTH YEJIOBEKAa, CBA3AHHOM C XUMHUYECKUM IIPOU3BOJACTBOM, HCIOJb30BaHUEM U
nepepadoTKOMN BEIIECTB;

yrayOieHne MpeICTaBICHU 0 HaAyYHBIX METOJIaX MO3HaHUs, HEOOXOAUMBIX ISl MPHOOPETEeHUs
yMeHI/Iﬁ OpI/IeHTI/IpOBaTBCH B MI/Ipe BCIIIECTB U O6T)$ICHCHI/I$I XUMHUYCCKUX 5[BJ'I€HI/II>1, NMCHOIIINX
MECTO B IPUPOJE, B MPAKTUUECKOM IESITEILHOCTU U TOBCEAHEBHOM KU3HHU.



B nmnmane peanu3zanuu NEpBOOYEPEHBIX BOCIUTATENBHBIX M Pa3BUBAIOMIUX (YHKIUI
LEJIOCTHOW CHCTEMbI CpelHero o0Iiero oOpa3oBaHMsS NMpPU H3YUYEHUH IpenMera «XuUMUs» Ha
yrIIyONEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

BOCIIHUTaHHE YOCKIEHHOCTH B TO3HABAEMOCTH SIBIICHUW TPUPOJBI, YBAKCHHS K TIPOIECCY
TBOpPYECTBA B 00JACTH TEOPETHUSCKUX M MPHUKIIAIHBIX HCCICIOBAaHUN B XUMHUH, (popMUpOBaHHE
MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHIO W TO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHHS OOIIEUYEIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TI03HABATEILHBIX HWHTEPECOB, HHTEIUICKTYAJIBHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcs, (HOpPMUPOBAHME y HUX CO3HATEIBHOIO OTHOILICHHS K €aMoOOpa3OBaHUIO U
HETPEPHIBHOMY 00Pa30BaHUIO KaK YCJIOBUIO YCHEIIHON MPO(heCCHOHAIBLHOW M OOIIECTBEHHOU
JESTEIIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370POBBIO M MOTPEOHOCTH B 37A0POBOM
o0pase K13HH;

(dbopMUPOBaHNE YMEHHI U HABBIKOB Pa3yMHOTO IPUPOIONIOIB30BAHMS, PA3BUTHE YKOJIOTHIECKOM
KYJIBTYPbI, IPHOOPETEHHE OIbITA OOIIECTBEHHO-TIOJIE3HOM IKOJIOTUYECKOM e TETbHOCTH.

OO01ree yuCIO YacoB, MPEIYCMOTPEHHBIX A M3yYEHUS XUMHUU Ha YIIIyOJIEHHOM YypOBHE
cpenHero ooiiero oopasoBanus, cocrapiser 204 gaca: B 10 kinacce — 102 yaca (3 yaca B HezIeno),
B 11 kmacce — 102 vaca (3 gaca B HeZIemI0)

COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHMYECKASA XUMUA
Teopernyeckre OCHOBbI OPraHUYeCKOW XUMMH.

[IpenMeT W 3HAaYeHWE OPraHUYECKOM XHWMHUHU, TPEICTaBICHHME O MHOT000pa3uu
OPraHUYECKUX COCTUHECHUM.

ONEKTPOHHOE CTPOEHHE aToMa YIJepojaa: OCHOBHOE W BO30YXAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIiiepoaa. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJECHTHON
cBs13U (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). THUITBI IepeKpbIBaHUS AaTOMHBIX OpOHUTajIel, G- U T-
cBs3u. OnuHapHas, ABOWHAas M TpoWHas cBa3b. CrocoObl pa3pbiBa CBsA3EH B MOJIEKYJax
opranndeckux BemecTs. [loHsTHE 0 cBOOOAHOM panuKaie, Hykjaeopuie U 3JIeKTpodue.

Teopuss cTpoeHHs oOpraHudeckux coeauHeHuil A.M. byrtnepoBa W COBpeMEHHBIE
IIPEJICTABJIEHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOEHUSI OPraHMYECKUX COEIMHEHUH.
MonekynspHele U CTpyKTypHble (opmyinbl. CTpykTypHble (OpMYsbl pa3WYHBIX BHJIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wn3oMepum: CTpyKTypHad,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBIE H(PGEKTbl B MOJIEKYJIaX OpPraHMYECKHUX COEJAMHEHUN
(MHIIyKTUBHBIA U ME30MEPHBII 3P PEeKThI).

[IpencraBienue o knaccudukanuu opraHuyeckux BemuiecTs. [loHsTHe 0 QyHKIIMOHATBHON
rpymme. ['omonorus. ['omonornueckue psasl. CrcreMarnyeckass HOMEHKIIATYpa OpPraHUYECKHUX
coequnenuit (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIBHBIX NPEICTABUTENCH.

OcobenHoctT W KjaccUUKAIUMA  OpraHMYecKuX  peaknuil.  OKHUCIUTETHHO-
BOCCTAHOBUTCIILHBIC PCAKIINU B OpI‘ElHPI‘IGCKOfI XUMHH.



OKCIEpUMEHTAJILHBIE METOJbl M3YYEHHs BELIECTB U UX IMPEBpAIIEHUIN: 03HAKOMJIEHHE C
o0Opa3laMu OpraHM4eckuX BEIIeCTB M MaTepUallaMyd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIECTB TNpU HAarpeBaHuu (IUIaBieHUE, OOYIJIMBaHME W  TOpPEHHE),
KOHCTPYUPOBAHUE MOJEIIEH MOJIEKYJI OPraHUYECKUX BEIIECTB.

YraeBogopoabl.

Anxkanbl. ['oMonornueckuit psi ajnkaHoB, oOmias Gopmysa, HOMEHKIATYpa U U30MEpUs.
DIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYN aJKaHOB, SP°-THOPHAM3AIMSA ATOMHBIX
opOuTanen yriepoaa, 6-cBsi3b. Pu3nuecKre CBOMCTBA aTKaHOB.

XUMUYECKUE CBOMCTBA QJIKAHOB: PEAKIMU 3aMEILLICHUS, U30MEPU3ALIUU, JETUAPUPOBAHUS,
UUKIU3aluy, MUpOJih3a, KpekuHra, ropeHus. [IpencraBienne o MexaHU3ME peakiuil
pPaauKaIbHOIO 3aMEILICHHUS.

Haxoxnenue B npupoae. CriocoOsbl 1oJ1ydeHus: U IPUMEHEHUE aJIKaHOB.

[Muknoankanel. Obmias ¢popmMyia, HOMEHKIAaTypa U n3oMepusi. OCOOCHHOCTH CTPOCHHS U
XUMHYECKHX CBOMCTB MaiblX (LHMKJIONPOMNAH, IUKIOOyTaH) U OOBIYHBIX (LIMKIJIOMIEHTAaH,
[IUKIIOTEKCaH ) IUKJIOANTKaHOB. CriocoObI MOTYYCHHS U TPUMEHECHUE ITUKII0ATKAHOB.

Anxkensl. 'omonorndeckuii psij aqxkeHoB, o01as Gopmyia, HOMEHKIATypa. IIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKEHOB, spz-m6p1/1m/13am/15[ aTOMHBIX OpOuTaneit
yriaepoaa, o- u nm-cBsizu. CTpyKTypHas u reomeTpuieckas (Iiuc-tpaHc-) nzomepus. Ousndeckue
CBOIWCTBa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHUHM IPUCOCIAMHEHUS, 3aMEUICHUS B O-
MOJIOKEHUE TPU JIBOMHOM CBSI3M, MOJMMEpU3aluM U OKucieHus. IIpaBuno MapkoBHHMKOBaA.
KauectBennsbie peakiinu Ha TBOMHYIO CBs3b. CIIOCOOBI MOTYYEHUS U TPUMEHEHUE AIKEHOB.

AJTKaueHBI. Knaccugukanus AJIKaJUEHOB (conpspkEHHBIE,
U30JIUPOBaHHbIE, KyMyauposanusie). OCOOCHHOCTH HIIEKTPOHHOIO CTPOCHHS M XUMHUYECKUX
CBOMCTB CONpPSDKEHHBIX AMEHOB, 1,2- u 1,4-nmpucoenunenue. [lonumepusanus conpspKEHHBIX
JnreHoB. CriocoObl MOTY4YEHHUs U TPUMEHEHHE aJIKaJUEHOB.

Anxunbl. ['oMonorndeckuil psja ankuHoOB, o0mias ¢opMylia, HOMEHKIATypa U MU30MEpHsl.
DIIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ QJIKWHOB, SP-THOPHAM3AIMS aTOMHBIX
opbutaneit yriaepona. dusnueckue CBOWCTBA aJIKWHOB. XUMHUYECKHE CBOWCTBA: peEaKIUU
MIPUCOETMHEHUS, JUMEPU3AMA U TPUMEpPU3ALUH, OKUCIEHUA. KucioTHele CBOMCTBA AIKUHOB,
UMEIOIINX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBEHHBIC peaKIMK Ha TPOIHYIO CBsA3b. CrOCcOObI
MOJTYyYEHHS U IPUMEHEHNE AJIKUHOB.

Apomatuyeckue yrieBoJ1opoJisl (apensl). ['omonoruueckuil psn apeHos, odmas hopmyia,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OeH30I1a.
dusnueckue cBOICTBa apeHOB. XMMHUYECKHE CBOICTBa OEH30Jla M €ro rOMOJIOTOB: PEaKIUU
3aMelieHus] B OCH30JIbHOM KOJbIE U YIJIEBOJAOPOJIHOM paJHKaie, peaklUd MPUCOEAUHEHUS,
OKHCIIEHHE ToMOJI0roB O6eH3ouna. [IpencraBienne 06 OpUEHTUPYIOIIEM JACHCTBUH 3aMECTUTENEH B
OEH30JIbHOM KOJIbLIE Ha MpHUMepe AIKWIbHBIX PaJUKalIOB, KapOOKCHIBHOM, THAPOKCUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcOOEHHOCTH XHMHYECKHUX CBOWCTB CTHpOJA.
[Tonmumepusanus cruposna. CrnocoObl MOTy4YeHUs U TPUMEHEHUE apOMATUYECKUX YTIIEBOI0PO/IOB.

[Tpuponnsiii ra3. IlomytHsle HedTsHBIE Ta3el. HedTh U €€ mpoucxoxaenue. KaMmeHHbIiH
yroib ¥ TPOAYKTHl ero mepepadotku. CrocoObl mepepaboTKu HEPTH: NMEpPEeroHKa, KPEKUHT



(TepMHUYECKHiA, KaTaIUTUUECKui), pudopmunr, nuponus. [IpoaykTsl nepepabotku HedTH, HX
NPUMEHEHHE B IPOMBIIIIICHHOCTH U B OBITY.

I'eneTnueckas cBA3b MCXKAY pa3IMYHBIMU KJIaCCaMH YTJIEBOJOPOI0B.

ODIEKTPOHHOE CTPOCHHE TaJIOTCHIIPOU3BOJIHBIX YIVIEBOAOPONOB. Peakumm 3aMenieHus
rajoresa Ha T'HMAPOKCOIPYIILY, HUTPOIPYyIIly, IMAaHOTPYIIy, aMuHOrpynny. JlelictBue Ha
TaJIOTCHIIPOU3BOIHBIE  BOJHOTO M CHOUPTOBOIO  pacTBopa Iénouu. Bsammonelicteue
JUTAIOrCHAJIKAHOB C MarHMeM M LHUHKOM. IIoHATHE O MEeTa/uIoOpraHu4eCKUX COEAUHEHUSX.
Vcnonb30BaHue TraJOreHIpPOM3BOIHBIX YIJIEBOJOPOJOB B ObITY, TEXHUKE M IpPU CHHTE3E
OpraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl W3YYEHHs BEIIeCTB M WX MPEeBpPALICHHUH: N3yuyeHUe
(U3UUECKUX CBOMCTB YIIIEBOIOPOJIOB (PaCTBOPHUMOCTD ), KAUECTBEHHBIX PEaKIUil yrIeBO10pOI0B
pa3IMyYHBIX KJaccoB (oOeclBeunBaHWE OpPOMHONM WM MOJIHOM BOJBI, pacTBOpa MepMaHTaHaTa
KaJIns, B3aUMOJICCTBHUE alleTUIICHAa C aMMHAYHBIM PacTBOpoM okcuaa cepedpa(l)), kauectBeHHoe
oOHapyXeHHe YriepojJa U BOAOPOJa B OpPraHMYECKUX BEUIECTBAX, MOJNyYeHUE HTHIIEHA U
M3y4eHUE €ro CBOMCTB, O3HakomiieHHE ¢ KoyuekuusimMu «HepTte» u «Yromp», ¢ oOpasnamu
IIacTMacc, KaydykoB M  PE3UHBI, MOJAETUPOBAHHWE  MOJIEKYJT  YIJIEBOJOPOAOB H
raJIOreHIIPOU3BOIHBIX YIJIEBOJOPOJIOB.

Kncnopouconepmaume OpraHn4e€CKue COCAUHCHUS.

[Ipenenbubie ogHOaTOMHBIE CHUPTHL. CTpoeHHME MOJIEKYN (Ha MpUMEpe METaHoja |
sta”ona). ['omonornueckuit psa, odmas popmMyina, n3oMepus, HOMEHKIATypa U KIacCU(PUKAIIUA.
®du3nyeckue CBOWCTBA MPEACIbHBIX OJHOATOMHBIX CIUPTOB. BOJOpOJHBIE CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. XUMUYECKHE CBOMCTBA: PEAKIIMM 3aMEIICHUS, IETUAPATALINH, OKUCIIECHUS,
B3aUMOJICCTBUE C OPTaHUYECKUMH U HEOPTaHUYECKUMU KuclioTamMu. KaduecTBeHHas peakuus Ha
OJIHOATOMHBIE CcHUpThl. JleiicTBHe 3TaHONA W METaHOJNa Ha OpraHu3M uenoBeka. CrocoObl
MOJIYYCHUS U IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Tpocteie a¢upsl, HOMEHKIAaTypa U uzomMepusa. OcoOeHHOCTH (PU3HMUECKUX U XUMHUYECKUX
CBOWCTB.

MHoroaToMHEIE CIIUPTBI — OTHJICHIJIMKOJIb W TJIMICPUH. dusznueckne M XUMHUYECKHUE
CBOICTBA: pcakuun 3aMCIICHUA, B3aHMO,Z[eI>’ICTBI/IC C OpPraHn4eCKUMHU U HCEOPraHUYCCKUMU
KHCJIOTaMU, KAQYCCTBCHHAA PCAKIKUA HAa MHOIOAaTOMHBLIC CIIMPTHI. HPGJICTaBHeHI/IG 0 MCXaHH3MC
peaKHI/Iﬁ HYKJ'ICO(I)I/IJ'IBHOFO 3aMCIIICHUA. I[eﬁCTBHC Ha OpTraHu3M YCJIOBCKA. CnocoObl MMOJIYYCHUA
U MIPUMCHCHUEC MHOI'OAaTOMHBIX CITMPTOB.

®enoin. CTpoeHUE MOJIEKYITBI, B3AUMHOE BIUSHUE THAPOKCOTPYIIIBI M O€H30JbHOTO Spa.
dusnueckue cpoiictBa (eHoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHbIE
peakuuu Ha ¢eHon. ToxcnyHOCTh ¢eHoma. CrnocoObl MOTydyeHUS W MPUMEHEHHE (eHoa.
®enonpopManbIeruaHas cMoJa.

KapOoHunbpHBIE COCMMHEHHS — QIbJCTHUABI W KETOHBL. JJEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW TpyMMbl. ['OoMolorHyeckue psapl alnbJETHAOB M KETOHOB, o0mas dopmyra,
M30MEpPUSI M HOMEHKJarypa. PU3WYECKue CBOMCTBA albJETUI0B M KETOHOB. XUMHYECKHE
CBOMCTBAa albJIETUJOB W KETOHOB: peakuuu mnpucoeauHeHuss. OKUCIEHUE aJbIEeTUJIOB,
KaueCTBEHHBIC peakuuu Ha aiabaerunbl. CrocoObl MOJydYeHUs U NPUMEHEHHE ajbICTHIIOB U
KETOHOB.



OIHOOCHOBHBIE TIpeNeNbHbIe KapOOHOBBIE KHUCIOTH. OCOOCHHOCTH CTPOCHHS MOJICKYII
KapOOHOBBIX KHCIOT. M3oMepus u HOMeHKIaTypa. dPu3nmyeckue CBOHWCTBA OJHOOCHOBHBIX
npeaenbHbIX KapOOHOBBIX KUCIOT. BOOpoIHBIE CBS3M MEXTy MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBa, peakius »TepudUKalmy, peakiuu ¢ y4acTueM
YIIeBOMOPOAHOTO panukana. OCOOCHHOCTH CBOWCTB MYypaBbHHOW KHCIOTHL. [loHsTHE O
MIPOU3BOJHBIX KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHoroodpaszue kapOOHOBBIX KHUCIOT.
OCOOEHHOCTH CBOMCTB HEMpPEJCTbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, AMKapOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBurenu BpICHIMX KapOOHOBBIX KHUCIOT:
CTCapHHOBAs, MAJIbMUTUHOBAs, OJCUHOBAS, IUHOIEBAA, JUHONEH06ds KUCAOTEL.  CrocoOsl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuii psia, oOmast Gopmyna, u3oMepus U HOMEHKIATypa.
Du3nYeCcKre 1 XUMUYECKUE CBOMCTBA: THIPOJIU3 B KUCIION U LIEJIOYHOU Cpelie.

Kupsl. Ctpoenue, pusnueckue U XUMUYECKHUE CBOMCTBA MKHUPOB: TMIPOJIU3 B KUCIOW U
men04Hoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKALINX OCTATKU HENIPeIeIbHbIX )KUPHbBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBEL714 KaK COJIH BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOILICC JEUCTBUE.

OO6mass xapaktepuctuka yrieBogoB. Kriaccudukamus yriaeBogoB (MOHO-, IU- U
nosmcaxapuapl). MoHocaxapuIel: TJIOKO03a, (pPyKTO3a, rajiakTo3a, prubdo3a, 1e30KCHpruoo3a.
dusnyueckue CBOWCTBA U Haxox ieHHe B pupoje. DotocuHTe3. XMMUYECKUE CBOMCTBA IIFOKO3bI:
PEaKINU ¢ YIaCTHEM CITUPTOBBIX M AJIBJICTHIHOM TPYIII, CIUPTOBOE U MOJIOYHOKHUCIIOE OPOKCHHE.
[TpuMeHeHHE TITIOKO3bI, €€ 3HAUYCHHE B )KU3HEIEATSILHOCTH opranu3ma. Jlucaxapuapl: caxaposa,
MaJIbTO3a W JIakTo3a. BoccTaHaBiMBaronye M HEBOCCTAHABIIMBAIONIME AMCAXapHuabl. [ uaponu3
nucaxapuaoB. Haxoxaenue B mpupone u npumeHenue. [lonucaxapuasl: Kpaxman, TIUKOTEH U
nemtrono3a. CTpoeHre MakpoMOJEKyl KpaxMana, TJIMKOTeHa M IeIUTioNio3el. dusndeckue
CBOICTBa Kpaxmalia U LeJUTI0JIO3bl. XUMUYECKHUEe CBOMCTBA KpaxMaia: THAPOIIN3, KaueCTBEHHAs
peakusi ¢ HMOAOM. XHWMHYECKHE CBOWCTBA MEJUTIOJO3BI: THAPOJIH3, MOJNydeHHe J(PHUPOB
1esuTo036l. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IMIETK).

OKCIEpUMEHTAJILHBIE METOJbl M3YYECHHs BELIECTB U WX IPEBPALIEHUMN: PACTBOPHUMOCTh
Pa3IUYHBIX COIUPTOB B BOJIE, B3aUMO/IEHCTBUE 3TAHOJA C HATPUEM, OKHUCIIEHHE ITHIIOBOTO CIIUPTa
B QJIBJETHU]] HA PACKAIEHHON MEIHOW IPOBOJIOKE, OKHCIEHHE JTHJIOBOTO CIHUPTA JUXPOMATOM
KaJus (BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPHaloB), KAUECTBEHHbIE PEAKIIUN Ha allbJIETUIBI (C
ruapokcuaoM auammuHcepedpa(l) u  rumpokcumom wmenu(Il)), peakuus raunepuHa  C
ruapokcuaoM Meau(ll), xumudeckue cBolicTBa pacTBOpa YKCYCHOM KHUCIIOTBI, B3aUMOJIEHCTBHE
pacTBopa Ti0K03bl ¢ ruapokcuaom meau(Il), BzaumoneiicTBue kpaxmasia ¢ MOAOM, pellIeHHe
AKCIIEPUMEHTAJIBHBIX 3aj1a4 1o TeMaM «CrupThl U GpeHomnbl», «KapooHoBbie kucioTel. ClioXKHbIE
3huphI».

A30TcoepiKalue OpraHndecKne coenHeHNs.

AMUHBI — OpraHM4yecKkue IMpou3BOJIHBIE ammuaka. Kraccudukamuss aMUHOB:
amudaTruyecKkue U apoMaTHUECKUE; MEePBUYHbBIE, BTOPHUHbIE U TpeTUuyHble. CTPOSHUE MOJEKYI,
obmas ¢gopMyna, u3omMepusi, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XHWMHUYECKOE CBOMCTBA
amudaTUuecKuX aMUHOB: OCHOBHBIE CBOWCTBA, alKMIMPOBAaHWE, B3aHMMOJCHCTBHE MEPBHUYHBIX
aMHHOB C a30TUCTON KUCIOTON. CONM aTKHUIaMMOHHS.

AHUIMH — NIpEeCTaBUTENb AMUHOB apoMarudeckoro psaa. Ctpoenue aHuinvHa. B3anmuoe
BJIMSIHME TPYII aTOMOB B MoJjeKyje aHWInHA. OCOOEHHOCTH XMMMYECKMX CBOWCTB aHMIIMHA.



KavectBennsle peakuun Ha aHWinH. CrocoOBbl MOJydeHHs W MpPUMEHEHHE aTu(aTHYeCKHX
amMHiHOB. [losyueHne aHWIMHA U3 HUTPOOEH301a.

Amunokuciotsl. Homenknatypa u uzomepusi. OTiesIbHbIC IPEICTAaBUTENH 0.-aMUHOKHUCIIOT:
TTMIUH, anadud. Ousnyeckre cBOMCTBA aMUHOKHCIIOT. XMMHUUYECKHE CBOMCTBA aMHHOKHCIIOT KaK
aM(}OTEepHBIX OPraHUYECKUX COCTMHCHHH, pEeaKIysl TOJUKOHICHC AU, 00pa30BaHUE TENTHIHON
cBs3u. buonoruyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOJIU3 ENTUIOB.

Benku kak npupoansie noimuMepsl. [lepBudnas, BropudHas U TPETUYHAS CTPYKTYpa OEIKOB.
XuMHUECKue CBOMCTBA OENIKOB: THAPOJIN3, IeHATypalysl, KAUeCTBEHHbIEC PEaKLMU Ha OEJIKH.

3KCHGDI/IM€HTEUII)HI>IC MCTOJbI U3YYCHHUA BEHICCTB U UX HDCBD&IIICHHIEI PACTBOPCHUC 0eIKoB
B BOJIC, ACHaATypalus;d 0enaKoB IIpu HaArp€BaHWH, LNBCTHBLIC PCAKIIHUKW Ha 6eJ'IKI/I, peuIcHuc
SKCHICPUMCHTAJIbHBIX 3aJa4 110 TEMaM <<A30TCOILCp)KaHII/IC OpTraHU4YCCKUC COCAUHCHUA» U
«Pacmo3naBanue OpraHU4YCCKHUX COCHHHGHHﬁ)).

BBICOKOMOJIeKyJIﬂpHLIe COCINHCHMUA.

OCHOBHBIE MOHATHS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMEp, MOJIHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH — IOJIMMEepU3alus U HOJUKOHICHC AL,

HOJII/IMepHI)IC Marcpurajbl. ITmacTmaccel (HOJH/IE)TI/IJICH, MMOJIMIIPONHJIICH, ITOJIMBUHUJIXJIOPU,
HOJUCTUPOJI, HOTUMETHIMETaKpUIaT, OJIMKapOOHAThI, MOJUATUICHTepedTaIaT). Y TUIN3aLUs U
nepepaboTKa IIacTUKa.

OnacToMepbl: HATypajdbHBIM  KaydyyK, CHHTETHYECKHEe Kayuyyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, U30MIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BonokHa: HaTypalibHbIE (XJIOINOK, IIEPCTh, IIENK), UCKYCCTBEHHbIE (BHUCKO3a, all€TaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl ciennanbHOTroO Ha3HaYeHUs (Te(IIOH, KeBIap, 3JIEKTPOIPOBOASIINE TOJUMEPHI,
OunopasnaraeMble OJIUMEPBHI).

3KCH€DI/IM€HT3J’IBHBI€ METOJAbI M3YYCHHUA BCHICCTB M HX HDGBD&HIGHI/IﬁI O3HAaKOMJICHUE C
06pa3uaMH MNpUPOAHBIX HW HCKYCCTBCHHBIX BOJIOKOH, IINIACTMACC, Kay4YyKOB, PCHICHUC
OKCIICPUMCHTAJIBHBIX 3a1a4 110 TEME «Pacrio3HaBaHne MIaCTMAacC U BOJIOKOHY.

PacuéTtHble 3a1a4mn.

Haxoxnenne MoaeKkynsspHON (GOpMYyIIbl OPraHUYeCKOr0 COETUHEHUS 0 MAaCCOBBIM JOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXXIEHHE MOJIEKYJISIPHOU (OpMYIIbI OpraHHUYECKOTO
CoeMHEHUs 1o Macce (00bEMY) MPOTYKTOB CrOPaHHUs, 10 KOJIMYECTBY BellecTBa (Macce, 00bEMY)
IPOJAYKTOB pEaKIUU W/WIK HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOH (HOpMYIIbI
OpPraHMYeCKOTO BEIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBONCTB MJIM CIIOCOOOB MOJYYEHHS,
ONpeIeTIeHUE AOJIU BbIXOA NPOAYKTa PEaKUU OT TEOPETUYECKH BO3ZMOXKHOTO.

MexnpeaMeTHBIE CBA3H.




Peanuzanus MeXINpenMETHBIX CBSI3€H NpU M3ydEeHUM opraHmdeckoid xumuu B 10 kiacce
OCYILECTBIIICTCSI Yepe3 HUCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak MU
MOHATUH, IPUHATBIX B OTAEIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecTBEHHO-HAYyYHBIC TOHSTHS: SBIICHHUE, HAy4YHBIA (DaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccudukamnms, HaAOIIOJICHHE, U3MEPEHHE, DKCIEPUMEHT, MOJEb,
MO/ICJIMPOBAHUE.

®du3uka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, YHEPTE€TUYECKUI YPOBEHb,
BEIIIECTBO, TeNo, 00BbEM, arperaTHOe COCTOSHHE BELIeCTBA, (PM3UYECKUE BEIMYMHBI, €IUHUIIBI
U3MEPEHMS, CKOPOCTh, SJHEPTHsA, Macca.

buonorus: kieTka, opraHu3M, 3KocHcTeMa, Onocdepa, MeTaboIM3M, HACICACTBCHHOCTD,
aBTOTPOHBIA W TeTepOTPOHBIA TUN MHUTaHUs, OpokeHue, (POTOCHHTE3, IBIXaHWE, OCIKH,
YIJIEBO/IBI, XKUPBI, HYKIICHHOBBIC KUCIOTHI, (PEPMEHTHI.

Feorpa(bnﬂ: ITIOJIC3HBIC HCKOIIACMBIC, TOIIJIMBO.

TexHomnorus: IMUIICBBIC ITPOAYKTBI, OCHOBBI PAlUOHAJIIBHOI'O IMUTAHUA, MOIOIIUEC CPEACTBA,
MaTCpHraJibl U3 UICKYCCTBCHHBIX U CHHTCTUYCCKUX BOJIOKOH

11 KUIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sjiep. XUMHUecKkuid anemeHT. M3oronsl. CTpoeHHEe 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. DJHEPreTHUYeCKHe YPOBHU M TOAYPOBHH. ATOMHBIE
opbutanu. Knaccuduxanuss XUMUYECKUX 3JIEMEHTOB (s-, p-, d-, f-anmementsl). Pacnpenenenue
AJIEKTPOHOB 10 AaTOMHBIM OpOUTANSAM. DJIEKTPOHHBIE KOH(UIypallMd aTOMOB 3JIEMEHTOB
NEpPBOro—4eTBEPTOrO0 MEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHHUH, JIIEKTPOHHbIE
KOH(UTypaluyu HOHOB. DIEKTPOOTPULIATEIEHOCTb.

Ilepuognuecknit  3akoH U llepuoamueckas cucrema XMMHMUYECKHX  DJIEMEHTOB
.. MenneneeBa. CBsizb NepuoANYECKOro 3akoHa U Ileproanydeckoil CUCTEMBl XUMHUYECKUX
AIIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX HUMH IPOCTHIX M CIOKHBIX BEIIECTB IO TPyMIaM M
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /[.J1. Menneneesa.

Xumudeckasl CBsI3b. BUIBI XMMHYECKOM CBSI3M. KOBAJICHTHAS, MOHHAS, METaJLIMUYecKas.
MexaHu3MbI o0pa3oBaHUS KOBaJICHTHOM CBSI3U: OOMEHHBIH
U JOHOPHO-aKUENTOPHBIA. ODHEpruss W JuiMHa CBs3d. [loJmApHOCTh, HANpaBIEHHOCTh U
HACBIIIAEMOCTh KOBaJIEHTHOM cBsizu. KpaTHble cBsi3u. BomoponHas cBa3b. MexMOIEKyIsipHbIE
B3alMOJICUCTBUSL.



BanenTHOCTP M BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOH CTPYKTYpBI
MOJICKYJ C WX TEOMETPHYECKHM CTPOCHHEM (Ha IMpHMEpe COCIUHEHHU DIIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBienne O KOMIUIEKCHBIX coeAuHeHUsiX. (CocTaB  KOMIUIEKCHOTO — HOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Illonartue o
KOOPAMHALIMOHHON XUMUMU.

BemiectBa MOJEKYISIPHOTO M HEMOJEKYJISPHOIO CTPOEHHUS. THUMBI KPUCTAIIIMYECKHX
pewEToK (CTPYKTYp) U CBOMCTBA BEILLIECTB.

[Tonsitue o nucnepcHbix cuctemax. Mcrunnusie pactBopsl. [IpencraBienrue 0 KOJTOUIHBIX
pactBopax. CrnocoObl BbIpaKeHHsI KOHIIGHTpAIlMM pPAacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MoOJIsIpHas ~ KOHUEHTpalus. HacelllleHHble ¥ HEHaCBIEHHBIE  PaCTBOPHI,
pacTBopuMOCTh. Kpucramnoruaparsl.

KJ'IaCCI/I(bI/IKaI_[I/IH U HOMCHKIJIATypa HCOPraHH4YCCKUX BCHICCTB. TpI/IBI/IaJIBHLIC Ha3BaHHA
OTACIBHBIX HpeIICTaBI/ITGHeﬁ HCOPTraHNYCCKUX BCIICCTB.

Knaccugukanus XuMUYeCKUX peakiuii B HEOPraHMUECKOW U OPraHMYeCKONH XUMHUHU. 3aKOH
COXPaHEHHsI MAcChl BELIECTB; 3aKOH COXPAHEHMsI M IPEBPAIICHUS DHEPIUU NPU XMMHUYECKHUX
peakmusix. TeruoBsie 3 PeKTh XUMHUECKUX peakunil. TepMOXUMUYECKUe YpaBHEHHUS.

CKOpOCTB XHUMHYCCKOMN p€aKuuu, €€ 3aBUCHUMOCTb OT Ppa3INIHbIX (I)aKTOpOB. I'omorennsie u
TCTCPOTCHHLIC PCAKIIUU. Karanus n KaTaJIn3aTophl.

OOGpatumbie U HEOOpPATHUMBIE PeaKIIui. XUMUYECKOe paBHOBecHe. KOHCTaHTa XUMHYECKOTO
paBHOBecus. PaKTOphI, BIUAIONIME HA IOJOKEHHE XUMHUYECKOIO PaBHOBECHUS: TEMIIEpaTypa,
JIaBJICHUE W KOHIIEHTPALMH BEUIECTB, yyacTBYyroIux B peakuuu. [Ipunuun Jle [larense.

Onexkrponmtuyeckas aucconmanus. CunpHble W crmalOble  31eKTpoiuThl.  CTeneHs
muccoranuu. Cpena BOAHBIX PAacTBOPOB: KUCIOTHAsA, HEWTpaibHas, LesouHas. BomopoaHslii
noka3zarens (pH) pactBopa. ['unponus coneit. Peakiium noHHoro oomexa.

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC pCaKkuunu. Crenenp oxkwuciaeHus. OKHCIUTEIb U
BOCCTaAaHOBHUTCIIb. HpOHGCCI)I OKHCIICHHS M BOCCTAaHOBJICHUS. BakHEHMIINE OKUCIUTCIN U
BOCCTaHOBHUTEIU. MeTona SJICKTPOHHOT'O Oananca. 3J'IeKTp0J'IPI3 pacTBOPOB U paCIIaBOB BEUICCTB.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHs BEIIECTB W WX MNPEBPALICHUI: pa3sioKEeHUE
MEpOKCUJAa BOJOPOJAa B NPHUCYTCTBUHM KaTAIW3aTOpPA, MOJEIN KPUCTAUIMYECKHX PEMIETOK,
NpOBEIEHUE pEaKUUH MOHHOrO OOMEeHa, OIpelesieHHe Cpeabl pacTBOPOB C IMOMOUIbIO
WHAUKATOPOB, U3yYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW peakuuu U
MIOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuveckast xumus.

[TomockeHne HeMmeTauIOB B [lepHogMyYecKodl CHCTEME XHUMHYECKHX  JJIEMEHTOB
J.W1. MenpaeneeBa U OCOOCHHOCTH CTpOEHHS MX aromMoB. Du3nueckue CBOICTBAa HEMETAJLIOB.
AnnoTponusi HeMeTauIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopoa. Ilonydenne, duzndeckue U XMMHUUYECKHE CBOMCTBA: PEaKIMU C METAUIaMHU U
HEMCTa/1JIaMH, BOCCTAaHOBUTCIIBHBIC CBOICTBA. FI/II[pI/Il[bI. TonnuBHBIE 3I€MEHTHL.



["anorensl. HaxoxaeHune B MpHUpPOJE, CIIOCOOBI MOTYYCHHs, (PU3NUYECKUE U XUMHYECKHE
cBoiicTBa. ['asioreHoBOOPOBl. BakHeilme KHUCIOPOACOAEpIKAIIME COCIUHEHUS TaJlOreHOB.
JlabopaTopHbIe U MPOMBIIIJICHHBIE CITIOCOOBI TTOTYYSHHS TAIOTeHOB. [[pMeHeH e raloreHOB U BX
COCTMHEHUN.

Kucnopon, o3on. JlaboparopHble ¥ HPOMBILIUIEHHBIE CHOCOOBI MOJYYEHUS KHCIOPOJa.
®du3nuecKue 1 XUMUYECKHEe CBOMCTBA U MPUMEHEHHE KUCJIOPOia U 030HA. OKCUJIBI U IEPOKCHUJIBL.

Cepa. Haxoxxnenue B mpupo/ie, CriocoObl moydeHust, pU3ndeckne 1 XUMUISCKUE CBOCTBA.
Ceposogopon, cyasduabl. Oxcup cepri(1V), okcua cepol(VI). CepHucras u cepHas KUCIOTHI U KX
cosin. OcOOEHHOCTH CBOMCTB CEpHOM KUCIOTHL. [IpuMeneHue cepbl U €€ COeTMHEHUI.

A3ot. Haxoxaenue B mpupojie, criocoobl NoaydeHus, Gru3nyeckre 1 XMuMHUECKUe CBONCTBA.
Ammuak, HUTpUAbL. OKCHIBI a30Ta. A30THUCTas U a30THAS KUCIOTHI U X coid. OcoOEHHOCTH
CBOWCTB a30THOM KUCIOTHI. [IprMeHeHne a30Ta U ero coeqJMHEHNH. A30THbBIE YA00pEHHUSL.

®dochop. Haxoxpenue B mpuUpoOJeE, CIOCOOBI TMOJTYYCHUs, (PU3NYCCKUEC U XHUMUYCCKHE
coiictBa. @ochunsr u pochun. Oxcuabl pochopa, pochopras kucnora u e€ conu. [Ipumenenne
docdopa u ero coenunenuii. Docopusie ynoOpeHus.

Yriepon, HaxXOXACHHWE B TPUPOAC. AJUIOTpOnHbIE Momudukanuu. Dusnueckue u
XUMHUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaoM. Oxkcun yraepoaa(ll), oxcun
yriepona(IV), yroyibHas kuciaora u e€ coiu. AKTHBUPOBAHHBIN Yroiib, afcopouus. DyiepeHsl,
rpadeH, yriaepoaHsie HAaHOTpYyOKH. [IpuMeHeHre MPOCThIX BEMIECTB, 00Pa30BAHHBIX YTIIEPOIOM,
U €r0 COCMHCHUH.

Kpemuuii. Haxoxzaenue B mpupoje, cnocoObl MOdydeHHs, (GU3HMUECKUEe U XUMHYECKHE
coiictBa. Okcup kpemHusi(IV), kpeMHueBast KucnoTa, cuiMkarel. [IpuMeHeHre KpeMHUs U ero
coeauHeHuil. CTEKI0, €ero NoJy4eHne, BUJIbl CTEKIIA.

[Tonoxenue meramioB B [lepuoandeckoit cucteMe XuMUUYECKHUX d1eMeHTOB. OCOOEHHOCTH
CTPOEHUS JIEKTPOHHBIX 000104eK aTOMOB MeTayioB. O0mmue Gpu3nueckue CBOMCTBa METaIIOB.
[IpumeHeHne MeTaiioB B ObITY M TexHUKE. CIIaBbl METAIIOB.

DNEKTPOXUMHUYECKUN Psijl HAMPsDKeHUH MeTaiioB. OO1ye crnocoObl MOMy4eHHs] METAIIJIOB:
TUAPOMETAJUIYPrusi, MUPOMETAIULYPrus, dJeKTpoMeTanyprus. [IoHsaTHE 0 KOPPO3UU METAILIOB.
CrniocoOblI 3a1IUThl OT KOPPO3HH.

OObmas xapakrepuctuka metamioB IA-rpynnsl [lepuonudeckoil cucTeMbl XUMHUYECKUX
aneMeHToB. Hatpuii u kanuii: nonydenue, Gpusndeckue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE
IIPOCTHIX BELIECTB U UX COCAUHEHUN.

Obmas xapaktepuctuka MetayioB IIA-rpynmer Ilepuonudeckoil cucreMbl XUMHYECKUX
arIeMeHTOB. Maruuii u Kanpuil: noiaydenue, Gpu3nueckre U XUMUYECKUe CBOWCTBA, IPUMEHEHNE
IPOCTHIX BEIIECTB U UX coeqUHEHUH. JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHEeHHS.

ANOMUHUI: TonydeHue, pu3ndeckue M XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuil. AM(pOTEepHbIE CBOHCTBA OKCHJA M THUAPOKCHIA aTIOMHUHMS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OO6mas xapaktepuctuka MeTaioB mNoOo4HbIx moarpymnm (b-rpymm) Ilepuoamdeckoit
CHUCTEMBbI XUMHUYECCKUX 3JICMCHTOB.



®dusnueckue U XUMHYECKUE CBOMCTBA XpoMa U ero coeAnHeHur. OKCUAbl U THAPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMarbl u IDUXpPOMATHI, KX OKHUCIUTEIHHBIC CBOWCTBA.
ITony4yeHnue U npUMEeHEHUE Xpoma.

®dusnueckue M XMMHUYECKHME CBOMCTBA MapraHila M €ro CoeIMHEeHWW. Baknelmue
coenuaeHus: Mmapranna(ll), mapranna(IV), mapranma(VI) u mapranna(VII). [lepmanranat kanus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

®du3nuecKkue 1 XMMUYECKHE CBOMCTBA kKeje3a U ero coeAuHeHu. OKCUabl, THAPOKCUJIBI U
cosmm xkene3a(ll) u xeneza(Ill). [lonydenne u npuMeHEHHE Keje3a U €ro CIJIaBOB.

Du3nyecKue 1 XMuMHUYECKHUE CBOKMCTBA MEAU U €€ coequHeHuil. [loydeHue u npuMeHeHue
MeIU U €€ COCTMHEHUM.

I_[I/IHKZ IMOJIy4YCHHEC, (I)I/I?»I/I‘IGCKI/IG 1 XUMHYECKHE CBOICTBA. AM(I)OTepHBIe CBOMCTBa OKCHJa 1
TUAPOKCHU A HMHKA, THAPOKCOKOMIIJIICKCHI IMHKA. HpI/IMeHCHI/Ie OUHKa U €10 CO@[[I/IHGHI/If/'I.

OKCIIEpUMEHTATbHBIC METOIbI U3YUEHHUS BEIIECTB U X MPEBPAIICHUN: U3yUeHUE 00pa3IioB
HEMETAIJIOB, TOpeHue cepul, docdopa, xKeneza, MarHus B KUCIOPOE, U3YUYECHHE KOJIJICKIIUU
«MeTaibsl ¥ CIUTaBbl», B3aUMOJCHCTBUE MIEIOYHBIX M IIETIOYHO3EMENIbHBIX METAJUIOB C BOJOU
(BO3MOYKHO MCITIOJIb30BaHKE BUIEOMATEPHUAIIOB), B3aUMO/ICICTBHE IIMHKA U YKeJle3a C PacTBOPaMHU
KHCJIOT U IIEJOYeH, KaueCTBEHHbIC PEaKIIMM HAa HEOPraHWYECKUE aHMOHBI, KATUOH BOJOpPOa U
KaTHOHBI METAJUIOB, B3aUMOJECHCTBUE TUAPOKCUIOB AIFOMUHUSA U LIMHKA C paCTBOPaMH KHUCIIOT U
1IeJI0YEH, pellIeHrne SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «[ anorensi», «Cepa u €€ COeTUHEHUS»,
«A30T u Qochop U ux coenuHeHUs», «MeTamibl TJIABHBIX NOArPyNI», «MeTamibl MoO0OYHBIX
MOATPYIII.

XuMHA ¥ KU3Hb.

Ponp xumun B o0ecrieueHnH yCTOMYMBOTO pa3BUTHUS denoBeuecTBa. [loHATHE O HAYYHBIX
MCTOJax MO3HAaHHA U MECTOJO0JIOTHUU HAYYHOI'O UCCIICAOBAHUA. HaquLIe MMPUHIOMUIIBI OPraHUu3aluu
XUMHYECKOTO MPOu3BoACTBA. [IpoMBIIIIIEeHHBIE CIOCOOBI MOMYyUYeHUsI BaKHEUIIINX BEIIeCTB (Ha
pUMepe IMPOU3BOJICTBA aMMHAaKa, CEPHOW KHUCIIOTHI, MeTaHoja). [IpombllIuIeHHbIE CIOCOOBI
MOJIYYEHUS! METAJJIOB M CIUIaBOB. XHMHYECKOE 3arps3HEHUE OKpYKaloled Cpelbl U €ro
nocyencTBus. Poib XumMuu B 00€cTieueHnn SHEPreTUIeCcKor 0€30MacHOCTH.

Xumusi ¥ 310pOBbe UeNoBeKa. JlekapcTBeHHBIE cpencTBa. [IpaBuiia HCMOIB30BAHUS
JIEKapCTBEHHBIX MpernapaToB. Poib XUMUM B pa3BUTUH MEIUIIHHEI.

XI/IMI/IH IUIIHU: OCHOBHBIEC KOMIIOHEHTHI, ITUIIICBBIC )IO6aBKI/I. POJ'II) XUMHH B O6€CH€‘-I€HI/II/I
[IUIIEBON OE30MaCHOCTH.

KocMmernueckue u Hap(I)IOMCpHLIC cpeacTea. briToBas xumus. HpaBI/IJ'Ia 0e30ImacHoro
HCII0JIB30BAaHUA MPEIapaToB OBITOBOM XMMHM B HOBC@JIHGBHOﬁ KU3HU.

XuMHS B CTPOUTETHCTBE: BAXKHEHUININE CTPOUTEIIbHBIE MaTepHAITbI (IIEMEHT, OETOH).
XuMHus B CENbCKOM X03siiicTBe. OpraHuYecKrue 1 MUHEPAIbHbBIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pHalIbl, KPaCKH, CTEKJIO, KepaMuka. MaTepuarsl 11
anekTpoHuku. Hanorexnosorumu.



PacuéTtHble 3a1a4n.

Pacuérsl: Maccel BemecTBa MM 00bEMa ra30B 10 U3BECTHOMY KOJMUECTBY BEILIECTBA, MACCE
wii 00bEMY OJHOTO W3 YYacCTBYIOIIMX B pEaKIMU BEIIEeCTB, Macchl (00BbEMa, KOIMYECTBa
BEIIIECTBA) IMPOJYKTOB PEAKLMHU, €CIM OJHO M3 BEIIECTB MMEET MPHUMECH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTa peaxiuu,
€CJIIM OJTHO M3 BEIIECTB IaHO B BUJE PACTBOPA C ONPEACIEHHON MACCOBOM JI0JIEN PACTBOPEHHOTO
BEIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIIEHTpAllMM BEIIeCTBA B PacTBOpE, JOJIM BBIXOJA
MPOJIYKTa PEaKlUH OT TEOPETUYECKHA BO3MOKHOTO.

MexnpeaMeTHEIE CBA3H.

Peanuzarus MeXIIpeIMETHBIX CBSA3EH NMPU H3YUYCHUH O0IIeH 1 HEOPraHMIeCKor XuMuu B 11
KJIaCCE OCYIIECTBIISIETCS] Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TakK
Y TIOHATUH, MPUHATHIX B OTJENIbHBIX MIPEIMETaX eCTECTBEHHO-HAYYHOTO IIMKIIA.

OO0mue ecTecTBEHHO-HAyuUHbIE MOHSTHS: SBJICHUE, HAy4YHBI (aKT, TUIMOTE3a, TEOpHS,
3aKOH, aHalu3, CHUHTEe3, KiIaccu(ukanus, NEpPUOJUYHOCTh, HAONIOACHUE, U3MEPECHHE,
SKCTIIEPUMEHT, MOJIENb, MOJICTTUPOBAHHE.

®uzuka: MmaTepus, MUKPOMHD, MaKpOMHp, aTOM, DJEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TOITBI, PaJMOAKTHBHOCTh, MOJIEKYJIA, YHEPreTHYCCKH YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperatHoe COCTOsSIHUE BEIIEeCTBa, HIealbHbIN Ta3, ((U3MUecKue BeIUUHHBI, €AMHUIIBI U3MEPEHUs,
CKOPOCTb, SHEPI'Hsi, Macca.

buonorus: kierka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, MeTaboJM3M, MaKpo- |
MHUKPOAIJIEMEHTBI, O€JKU, KUPBI, YIIEBOIbI, HYKICHHOBBIE KHCIOTHI, (DEPMEHTHI, TOPMOHHI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

FGOFpa(I)I/I}IZ MHHCEPAJIbI, TOPHBIC TIOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHoNOrHus: XUMHUYECKasi MPOMBIIIIEHHOCTh, METATyprusi, CTPOUTENIbHBIE MaTepHalbl,
CEJIbCKOXO3SMCTBEHHOE IPOM3BOJCTBO, TMHINEBAas IPOMBIIIJIEHHOCTh, (apMaleBTUYEeCKas
IIPOMBIIIIIEHHOCT, IIPOU3BOJICTBO KOCMETHYECKHUX IIPENnapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pPHaJIOB, 3JIEKTPOHHAS! IPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMbLI 110 XHMMHUU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OFPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTrcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTypEe JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeiMeTa « XMMUS» Ha YPOBHE CpEHEro o011ero o0pa3oBaHus BbIIEICHbBI
CIIEAYIOIIME  COCTAaBIAIONIME: OCO3HAHHME OOYYAIOUIMMHUCA  POCCHHCKOM  IpakAaHCKOM
WUJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEJIBHOCTH W CAaMOOIPEAEIICHHUIO;
HaJM4Yhe MOTHBAIlMM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYyYaromuxcs
PYKOBOJICTBOBAThCSl HPUHATHIMU B OOIIECTBE MpPaBUJIAMU U HOPMaMH TOBEACHUS; HAIUYHE
IMpaBOCO3HAHMNA, DKOJIOTHYECKOH KYJIBTYPBI; CIIOCOOHOCTH CTaBUTH eI U CTPOUTH KU3HCHHBIC
IUIaHBI.



JIMuyHOCTHBIE pE3yAbTAThl OCBOCHHS IMpeaMeTa «XUMHUSI» OTPaXKaroT cHOPMUPOBAHHOCTD
OTIBITA TIO3HABATEILHON M MPAKTHUECKOW JEATEIIFHOCTH OOYUYAIOMIUXCS B MPOIIECCE pealn3aluu
00pa3oBaTebHON JAESTEIbHOCTH.

JIMuHOCTHBIE PE3yAbTAThl OCBOCHHS IMpeaMeTa «XUMHUSI» OTPAXKAIT cHOPMUPOBAHHOCTD
OIIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH OOYUYAIOIIUXCSl B MPOIIECCE pealln3aluu
O6pa3OBaTCJII)HOI>'I ACATCIIbHOCTHU, B TOM YHUCJIC B YaCTH:

1) Irpa;kKIaHCKOTr0 BOCIIUTAHUSL:

0CO3HAHMSI 00YJAIOIIUMUCS CBOUX KOHCTUTYLIMOHHBIX IPaB U 00sS3aHHOCTEH, yBaXKCHUS K
3aKOHY U IIPABOIIOPSIKY;

NpEaACTaBIICHHUA O COLOHUAJIBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOIICHUHA B
KOJIJICKTHUBCE,

TOTOBHOCTHU K COBMECTHOM TBOpquKOﬁ JACATCIIbHOCTU IIPU CO3AaHUK y‘le6H]':>IX IIPOCKTOB,
PCIICHHUN y‘Ie6HI)IX 1 ITIO3HABATCJIbHBIX 3a4a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CHOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY U apryMEHThI APYIHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOU NEesTEILHOCTH;

2) MAaTPUOTHYECCKOI0 BOCIIMTAHUSA

[IEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY W HAyYHOMY HACIEIUI0 OTEYECTBEHHOMU
XHUMHH;

YBaXXCHHUA K IHPOLECCY TBOPYECTBA B obnactu TCOPHUU M MPAKTUYCCKOI'0 IMPHIIOKCHHUA
XUMHHU, OCO3HAHUA TOIO, YTO JHJAHHBIC HAYKHU C€CTb PE3YJbTAaT JJINTCIbHBIX Ha6J'IID,I[eHPII>i,

KPOIIOTJIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyda yLIéHI)IX " MMPAKTUKOB;

HHTEpECa W I1O3HABATCJIBbHBIX MOTHUBOB B TIOJYUYCHHMHM W MNOCICAYIOMIEM aHaJINU3C
I/IH(l)OpMaI_II/II/I 0 IMCPCAOBLIX JOCTUKCHHUAX COBpeMeHHOﬁ OTE€YECTBEHHOM XHUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLICHMUBATh CUTyalllH, CBA3AHHBLIC C XUMUYCCKNMU ABJICHUSAMU, U IPUHHUMATDH
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

T'OTOBHOCTH OILICHUBATh CBOE MOBCACHUC W TIOCTYIIKU CBOUX TOBapI/IIJ_ICﬁ C HO3PII.IHI>1
HPABCTBCHHLIX W ITPAaBOBBIX HOPM U C y‘-IéTOM OCO3HaHUsA HOCHG}ICTBI/Iﬁ ITOCTYIIKOB;

4) popmMupoBaHHs KYJbTYPHI 310POBbSI:

ITOHHUMaHHA HCHHOCTCﬁ 300pPpOBOI0 U 0e30I1acHOro 06p3.33. KHU3HU, HCOGXOI[I/IMOCTI/I
OTBETCTBCHHOI'O OTHOIIICHUA K CO6CTBCHHOMy q)HSquCKOMy H IICUXUYCCKOMY 310POBbIO;

coOmoieHnsT TIpaBuiI 0€30MMacCHOTO OOpaIleHHs] C BEIIeCTBaMU B OBITY, IOBCEIHEBHOU
JKU3HU, B TPYAOBOH AECATEIBHOCTH;



MOHWMAHUS [IEHHOCTH TMPaBWI WHAWBHIYATbHOTO M KOJJICKTUBHOTO 0€30I1acHOTO
MOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHMsI IOCJIEACTBUN M HENPHATUS BPEIHBIX IPUBBIUEK (YNOTPeOJIEHMs alIKOroJs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEOBATEIbCKONW JIEATEIbHOCTH,
OOLIECTBEHHO I10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIBbHOCTH;

YCTAaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHHU MNPAKTUYCCKUX 3ajayd COI.[I/IEUIBHOFI
HaIIpaBJICHHOCTHU (B paMKax CBOE€TO KJjiacca, IHKOJ'IBI);

HHTCpECa K IPAKTUUCCKOMY HU3YUCHUIO HpO(I)eCCI/Iﬁ Ppas3IM4HoOro pojaa, B TOM 4YHUCIIC Ha
OCHOBC ITPUMCHCHUA MMPECAMCETHBIX 3HAHUH I10 XUMHU,

YBaXXCHUS K TPYAY, JHOAAM TpyJda U pe3yJibTaTaM prI[OBOﬁ ACATCIIbHOCTH

TOTOBHOCTU K OCO3HAHHOMY BBI60py HHHHBHﬂyaﬂBHOﬁ TPaCKTOPHUH o6pa3013aHI/1;1, 6yny1uel71
HpO(i)CCCI/H/I " peain3anmu COOCTBEHHBIX JKU3HECHHEIX IJIAHOB C y‘-IéTOM JIMYHOCTHBIX HHTCPCCOB,
CIIOCOOHOCTEH K XUMHUHU, HHTCPECOB U HOTpC6HOCT€I>'I 06I_I_IGCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMUYECKHU 11eJIecO00pa3HOro OTHOIICHUS K MPUPOJIe KaK UCTOYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHUMAaHHUA TJI00ANBHOTO XapaKTepa HKOJIOTMUYECKUX MPOoOSieM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHUA HGO6X0}II/IMOCTI/I HCITIOJIB30BaHUA }IOCTI/I)KGHI/Iﬁ XUMHU OJId pCUHICHUA BOIIPOCOB
paruOHAJIBHOT'O MMIPUPOAOIIOJTIb30BAHNA,

AKTHUBHOTO HENPUATHSA JCUCTBUM, NPHHOCAIIMX BpPEI OKPYKAIOIIEH NPUPOIHOU Cpene,
YMEHUSI MPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIM4YWg Pa3sBUTOTO OKOJIOTMYECKOI'O MBIIIJICHUS, 9KOJIOTHYECKOM KYJbTYPBI, OIIbITa
ACATCIIBHOCTH 3KOJOTrHYeCKOM HAIlpaBJICHHOCTHU, YMCHHUA PYKOBOACTBOBATHCA HWMH B
HOSH&B&T@J’IBHOﬁ, KOMMYHHKaTHBHOﬁ n COHHaJIBHOfI IIPAaKTHUKE, CIIOCOOHOCTH U YMCHHA aKTUBHO
MMPOTHUBOCTOATH UACOJIOTUN XCMO(I)O6I/II/I;

7) HIEHHOCTH HAYYHOI'0 IIO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH H
00I11eCTBEHHOM MPaKTHKY;

NOHUMaHMs CHeuu(UKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/JaHUHU LIEIOCTHOTO MPEICTABICHUS 00 OKpYKaroLIeM
MHUpE KAaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
peLIeHUH TPOOIIEM COXPAaHEHHs IPUPOTHOTO PABHOBECHS;



yOeXAEHHOCTH B 0COOON 3HAUMMOCTH XHMHHU JIJISi COBPEMEHHOH IMBUIM3AIUU: B €&
T'YMaHUCTHYECKON HANpaBICHHOCTH W BaKHOW POJM B CO3JaHUM HOBOM 0a3bl MaTepHaTbHOU
KYJIBTYPBI, B PEIICHHH II00ATBHBIX TPOOJIEM YCTOHYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M OKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
0o0ecreYeHny YCIOBHM YCIEUTHOTO TPY/Aa M SKOJIOTHYECKH KOM(OPTHOM KH3HU KKIOTO YICHA
00111eCTBA;

CCTCCTBeHHO-Hay‘lHOﬁ T'paMOTHOCTHU: TIOHHMMaHUA CYIIHOCTH MCETOJOB IIO3HAHM,
HCIIOJIb3YCMbIX B €CTCCTBCHHBIX HAYKax, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIy4aCMbIC 3HAHUA JJIA
aHanu3a U OOBICHEHUS SBJICHHUI OKpYyXaromero Mupa M IIPOUCXOIAIINX B HEM HSMCHGHHﬁ,
YMCHUA ACIATh 000CHOBAHHbBIE 3aKJIFOYCHUS HA OCHOBE Hay4YHBIX q)aKTOB U UMCIOIIMXCA JaHHBIX
C ICJIBIO IMOJTYYCHHA JOCTOBEPHBIX BBIBOJOB,

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOJIb30BaTh XMMHYECKUE 3HAHUS AJIsd peHICHUSA HpO6JICM
B pCAJIbHBIX JXKU3HCHHBIX CUTYyallUAX;

HHTCPECCA K ITIO3HAHHIO, HCCHCHOB&TCHLCKOﬁ ACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HCIIPEPBIBHOMY O6pa3OBaHI/IIO n caMoo6pa30BaHmo, K
AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAaHUM 110 XHMHH B COOTBCTCTBUHM C >KH3HCHHBIMH
HOTpe6HOCT${MI/I;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax mpodecCHOHATbHON AESITETbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIE pe3ynbTaThl OCBOSHHS MPOTPaMMbl IO XUMHUH HAa YPOBHE CPEAHETO 0OIIEro
00pa3zoBaHMs BKIIOYAIOT:

3HAYMMBbIC JUISI (POPMUPOBAHUST MHUPOBO33PEHUST OOYYAIONIMXCS MEXIUCIUILTUHAPHBIC
(MeXTmpeaIMeTHbIE) OOIeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U criennu(puKy METOJ0B TTO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO,
DHEprus, sIBICHUE, MPOIecC, CUCTEMa, Hay4HbIH (akKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOII0IeHNEe, N3MEpPEHNE, YKCIIEPUMEHT U JPYTHE);

yHUBEpCaJbHble  ydyeOHble  JeiicTBUA  (TMO3HABaTeNbHbIE,  KOMMYHUKATHBHBIE,
perymnsTuBHbIE), obecrieunBatone  (GopMupoBaHue  (YHKIMOHAJIBHOW  TPaMOTHOCTH U
COLMAIbHOM KOMIETEHIIMH 00yYaroIuxcs;

CIIOCOOHOCTH 06yqa10mec51 HCIIOJb30BaTh OCBOCHHBIC MCKIAUCHUIITIMHAPHBIC,
MHPOBO33PCHUYCCKHUE 3HAHUA W YHUBCPCAJIBHBIC y‘-Ie6HI)Ie lIeI\/’ICTBI/ISI B TO3HABaTEeILHON H

COIIMATBLHOM IIPaKTUKCE.

MeTaHpeHMCTHLIC PE3YyJIbTAaThl OTPAKAKOT OBJIAACHUC YHUBCPCAJIIbHBIMU yI{CGHbIMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA JICﬁCTBI/IfIMPI.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicTBUS



1) 6a30Bble JIOTHYECKHUE [IeiiCTBUS:

CaMOCTOATENIFHO (OPMYIMPOBaTh U aKTyaJlM3UpOBAaTh IPOOJIEMY, paccMaTpuBarh €€
BCECTOPOHHE;

OnpeaAciIATh LCIIN ACATCIBbHOCTHU, 3adaBas IIapaMETpbl W KPUTCPHUU HUX JOCTUKCHMHI,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIpHU OCBOCHHUU 3HAHUH HpI/IéMBI JIOTHYCCKOI'O MBbIIIJIICHUS. BbIACIATH
XApPaKTCPHBIC IIPHU3HAKU MOHATUH U YCTaHaBJIMBAaTb WX B3aUMOCBA3b, HUCIOJb30BaATh
COOTBCTCTBYIOIIUC ITOHATHUA AJIA 00BICHEHUS OTACJIbHBIX (baKTOB n HBHCHHﬁ;

BBI6I/IpaTB OCHOBAHHA U KPUTCPHUH JIA KJ'IaCCI/I(l)I/IKaI_[I/II/I B€IICCTB U XMMHNYCCKHUX peaKHHfI;
YCTAaHABJIMBATh NPUYNHHO-CICACTBCHHBIC CBA3U MCKAY U3YUACMbIMU SABJICHUSMU,

CTPOUTD JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, IETyKTUBHBIE, 10 AHAJIOTHH ), BBISBIISTH
3aKOHOMEPHOCTH M MPOTUBOPEUHs B PACCMATPUBAEMBIX SBIICHUSAX, (OPMYITUPOBATH BBHIBOABI U
3aKJIIOYCHUS;

IPUMEHSTh B IPOLIECCE MO3HAHUS HCIIOJIb3YyEeMblE€ B XMMHUH CHUMBOJMYECKHE (3HAKOBBIE)
MO/IeJH, TPe0OPa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, YpaBHEHHE XHMHYECKOH pEakIud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIBHBIX U IIPAKTUYECCKUX 3a7a4, IPUMEHATh HA3BAHHBIE MOJIEIIbHBIC IIPEACTABICHUSA IS
BBISIBJICHUS XapaKTEPHBIX ITPU3HAKOB U3Y4AE€MbIX BELIECTB U XUMUYECKUX PEAKLUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:
BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMS BEIIECTB M XUMUYECKUX PEAKITH;

q)OpMy.]'II/IpOBaTB Ocin W 3aJadu  HCCICAOBAaHHA, HUCIIOJIB30BATH ITIOCTABJICHHBIC H
CaMOCTOATCIIbHO C(bOpMYJ'H/IpOBaHHI)Ie BOIIPOCHI B KAYECTBEC MHCTPYMCHTA IMMO3HAHUA U OCHOBBI
JJIA q)OpMI/IpOBaHI/ISI THUIIOTE3BI 11O IMPOBEPKE MPABHUIILHOCTU BBICKA3bIBACMBIX Cy)KI[eHI/II\/’I;

BJIQJIETh HABBIKAMH CaMOCTOSITENILHOTO TIUIAHUPOBAHUS M TPOBEIACHHUS YUYEHUYECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUsSI HAOIIOMATh 32 XOAOM IPOIecca, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMmynaupoBaTh OOOOIIEHHS U BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOICTAHHOM
pabore;

NpUOOpETaTh OMNBIT YUYEHWYECKOW HCCIIEOBATeNbCKOM M IPOEKTHOM N1eATeIbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MIPaKTHYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB ITO3HAHMS.

3) padora ¢ ungopmanmei:

OpUEHTUPOBAThCA B Pa3IMUHBIX HCTOYHUKAX HMHPOpMAIMK (HAy4YHO-TIOMYJIspHAs
JauTepatypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHAIM3UPOBATh HHGOPMAIIMIO PA3TUYHbBIX BUAOB U (POPM MpeCTaBIeHUS, KPUTUYECKH OLIEHUBATh
€€ I0OCTOBEPHOCTb U HENPOTUBOPEUYHUBOCTH;



dbopMynTUpoBaTh 3ampoChl U MPUMEHSATH pPA3NIUYHBIE METONIBI TPU TOUCKE U OTOOpE
nHpopmaIu, He0OX0AMMOM TSl BRIMOJHEHHUST YI€OHBIX 3a/1a4 ONPEICAEHHOTO THIIA;

HpI/IO6peTaTB OIIBIT HMCIIOJIB30BAaHMA I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH H
Pa3JIMYHBIX ITOUCKOBLIX CUCTEM;

CaMOCTOSITENILHO BBHIOMpATh ONTHMAIBHYIO (hopMy TpencTaBieHHUs WHGOPMAIUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCTIOJIb30BaTh HAYYHBIM S3BIK B KauyeCTBE CpEICTBA MNpH paboTe ¢ XUMHYECKOU
uHpOpMaMeil: TPUMEHATh MEXNpeaMeTHble ((PHU3MYecKHe W MaTeMaTH4YeCKHue) 3HAKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCII0JI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1efiCTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXTaeMOH TEeMBbI B XOJC TUAIOTA U/UITH TUCKYCCHH,
BBICKA3bIBaTh UjieH, GOPMYITHUPOBATH CBOM MPEAIOKEHNS OTHOCUTEIILHO BBIITOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

BBICTYIIATh C IPE3CHTALUEH pe3yJbTaTOB IT03HABATEIBHOM IEATENBHOCTH, IMOJYyYEHHBIX
CaMOCTOSITEJIbHO WJM COBMECTHO CO CBEPCTHUKAMH IPH BBIIOJHEHUH XMMHUYECKOIO
IKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCIICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanu3anuyu y4yeOHOro npoekTa,  (hOopMyaupoBaTh BBIBOJbBI IO pe3yibTaTaM MPOBEIEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHMS ITO3ULIUHN B X0/€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

PerJIHTI/IBH])Ie YHUBEPCAJBHBLIC yqeﬁm,le JelcTBUA:

CaMOCTOSITENIBHO TUIAHUPOBAaTh M OCYILECTBIATh CBOKO IO3HABATEIBHYIO NEATEIbHOCTD,
onpenenss €€ eI W 3aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
npe/ularaéMblii alrOpUT™M JIEHCTBUH NpU BBIMOJHEHWH Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(p(PEeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yYETOM MOTyYeHHUS] HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYHICCTBJIATL CAMOKOHTPOJIb ACATCIIBHOCTU HAa OCHOBC CAMOAHAJIN3d U CaAMOOLICHKH.

HPEAMETHBIE PE3YJIbTATbBI

[TpenMeTHBIC pe3ynbTaThl OCBOCHUS MPOTPAMMBI 10 XMMHH Ha yrIIyOJIEHHOM ypOBHE Ha YPOBHE
CcpemHero o0miero o0pa3oBaHus BKIIOYAIOT CHEIU(UUECKHE I y4eOHOTO TpeaMeTa « XUMUS
HAay4yHbIe 3HaHWS, YMEHUS U CIOCOObI JEHCTBUII 1O OCBOCHHIO, WHTEpIpETaluu U
HpeO6p330BaHI/IIO 3HaHI/II>'I, BHUBI ACATCIBHOCTH IO MOJYYCHUIO HOBOI'O 3HAHUA W IMPUMCEHCHUIO
3HAaHWA B Pa3MUYHBIX YYE€OHBIX CUTYallUSX, & TaKKe B PEANbHBIX >KU3HEHHBIX CHUTYAIIMSX,
CBSI3aHHBIX C XUMHe. B mporpamMme 1Mo XuMnuu NpeIMETHBIC PE3YJIbTAaThl IPCACTABJICHBI I10 I'OJJaM
U3YYCHHUS.



10 KUIIACC
[TpenmMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)KaroT:

c(OpPMHPOBAHHOCTh NMPEACTABICHUN: O MECTE U 3HAYEHUH OPTaHUYECKON XUMHH B CUCTEME
€CTECTBEHHBIX HAayK U €€ poyii B 00ecleYeHUN YCTOMUNBOTO Pa3BUTHUS YEJIOBEUECTBA B PEIICHUU
npo0JIeM 3KOJIOTUYECKOM, SHEPreTUYECKONH M MHIIEBONH 0e30MacHOCTH, B Pa3BUTHH MEIHIIMHBL,
CO3JIaHMM HOBBIX MaTEpHaJiOB, HOBBIX HCTOYHHMKOB HEPIUU, B OOECIICUECHUU PALMOHAIBHOTO
IPUPOONOIB30BaHUSA, B (POPMHUPOBAHUN MUPOBO33PEHUS U OOILEH KYJIbTYPHI UCIOBEKA, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

BJIAJICHHUE CHUCTEMON XHMMHUYECKMX 3HAaHHH, KOTOpas BKJIIOYAeT: OCHOBOIIOJAraroliue
HOHATHUS — XUMUUYECKUH 3JIEMEHT, aTOM, SIIPO M JIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBbIE
opOuTanu, OCHOBHOE U BO3OYKIEHHOE COCTOSHUS aToma, THOpHIM3aIis aTOMHBIX OpOUTAaJeH,
UOH, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPHUIATENBHOCTb, CTENEHb OKHCICHUS, XUMHUUYECKas
CB$13b, MOJIb, MOJISIPHASI MAcca, MOJIIPHBIN 00BEM, YTIIEpOIHBIN CKeTeT, PYHKIIMOHAIbHAS TPYIINA,
panukan, CTPYKTYpHble (GOpMynbl (pa3BEPHYTBIE, COKpALIEHHbIE, CKEJETHBIEC), H30MEpUs
CTPYKTYpHasi ¥ TIPOCTPAHCTBEHHAs (T€OMETPHUYECKasi, ONTHYECKAast), H30MEPHI, TOMOJIOTUIECKHUIA
psii, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOJ- M a30TCOAEpXKAallie OpraHUYeCKUe COEJAMHEHUS,
MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHHUS; TEOPHH, 3aKOHBI
(mepuoanyeckuii 3axkoH JI. WM. MenpaeneeBa, Teopusi CTPOCHHS OpPraHUYECKHX BEIIECTB A.
M. BytniepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUN
OpU  XUMHUYECKUX  PEaKUUsAX), 3aKOHOMEPHOCTH,  CHUMBOJMYECKMH  S3bIK  XUMMHH,
MHUPOBO33PEHUYECKHE 3HAHMS, JICXKAIIE B OCHOBE MOHWMAHHS MPUYMHHOCTH M CHCTEMHOCTH
XUMHUYECKMX  SBJICHMH;  MpPEACTaBICHMS O  MEXaHU3MaX  XUMHUYECKUX  peaKIHid,
TEPMOJIMHAMHYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHMS, O B3AUMHOM BIIUSTHUH
aTOMOB U I'PYIIIT aTOMOB B MOJIEKYJIaX (MHAYKTUBHBINA U ME30MEPHBINA 3 HEeKThl, OPUEHTAHTHI | 1
Il poma); dakronoruueckue CBEAEHHS O CBOICTBaX, COCTaBe, IMOJyYEHHH M O€30IacHOM
UCIOJIb30BaHUN Ba)KHEHIINX OPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOH AEATEIbHOCTH
YeNoBeKa, OOIMX HAyYHBIX IPUHIUITAX XUMHYECKOTO TIPOU3BO/ICTBA (HAa IpUMEpE MPOU3BOICTBA
MeTaHoJ1a, epepaboTKu HePTH);

Cq)OpMHpOBaHHOCTB YMCHHﬁI BBISIBJIATH XapaKTCPHBIC IMPU3HAKN HOHHTI/Iﬁ,
YCTaHABJIMBATh UX B3aUMOCBA3b, HCIIOJIB30BATh COOTBCTCTBYIOINHUE IIOHATHUA IIPU OINHMCAHHUUN
COCTaBa, CTPOCHUA U CBOICTB OpTraHN4YCCKUX COCHHHCHHﬁ;

c(OPMHPOBAHHOCTh YMEHHIA:

HCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY AJISI COCTaBJICHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTraHUYECKUX BEIIECTB;

COCTaBJIATH YPABHCHUA XUMHUYCCKUX pCaKI_[I/Iﬁ " PACKPBIBATH UX CYITHOCTH: OKUCIIUTCIBHO-
BOCCTaAaHOBHTCIIbHBIX peaKHI/Iﬁ MOCPEACTBOM COCTABJICHHSA 3JICKTPOHHOT'O OajaHca 3THX peaKHHfI,
pCaKL[I/Iﬁ HOHHOr0 OOMeHa HyTCM COCTAaBJICHUA UX ITOJIHBIX U COKpaIJ_[éHHBIX HOHHBIX ypaBHeHHﬁ;

HU3TOTaBJIMBATb MOACIIM  MOJICKYJT OPraHMYCCKHUX BCHICCTB JIA HIUIIOCTpAllUd  HX
XUMHYCCKOI'0 U NPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAJICKHOCTh U3YUEHHBIX OPTaHUYECKUX
BEIIIECTB 10 UX COCTAaBY U CTPOCHMIO K ONPEAEIEHHOMY KJIacCy/TpyIIie COeAUHEHNH, 1aBaTh UM
Ha3BaHUs N0 cucremarndeckol HoMmeHkiatype (IUPAC) n npuBoanTh TpUBHATIbHBIE HA3BAHUS
JUI OTAEIIbHBIX IPEICTaBUTENIEH OPraHMUECKUX BEILECTB (ITUIICH, alleTUIIEH, TOJYOJl, TIIULEPHH,



ATUJICHIJIMKOJIb, (EHO, (POpMaNIbIETH I, alleTalbJIeT U], alleTOH, MypaBbUHAs KUCIIOTa, YKCYCHas
KHCJIOTA, CTEAPUHOBAs, OJICMHOBAas, NAJIBMHUTHHOBAs KHCJIOTHI, IVIMLMH, AJaHWH, MaJlbTO3a,
bpyKTO3a, aHUINH, AUBUHWI, U30TIPEH, XJIOPOIIPEH, CTUPOI U IPYTHE);

C(l)OpMI/IpOBaHHOCTb YMCHHA ONPCACIIATE BHUIA XUMHUYCCKOH CBS3U B OpraHu4€CKux
COCAUMHECHUAX (KOB&J’ICHTH&H U MOHHAs CBA3b, 6- U -CBA3b, BOAOPOAHAA CBS[SB);

c(OpPMUPOBAHHOCTh YMEHHSI IPUMEHSATh IOJIOKEHUSI TEOPUH CTPOCHHUS OPraHMYECKUX
BemecTB A. M. bytiiepoBa /s 00BsSICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUH XapaKTEpPH30BaTh COCTaB, CTpPOEHHE, (U3HUYECKUE W
XMMUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENEH PA3IMUYHBIX KJACCOB OPraHUYECKUX BEUIECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, QJIKaJIME€HOB, AJKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AIbJIETHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJIMCAXaPUJIOB),
WUIFOCTPUPOBATh TE€HETHYECKYH) CBSI3b MEXKIYy HUMHU YPAaBHEHUSIMU COOTBETCTBYIOIIHUX
XUMHYECKHX PEaKIUi ¢ UCTIONBb30BaHUEM CTPYKTYPHBIX (OpMYIT;

c(OpMUPOBAHHOCTh YMEHUS MOJATBEP)KJIAaTh Ha KOHKPETHBIX IpUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTM OPraHMYECKMX COEIMHEHMH OT KPaTHOCTH U THIIA
KOBaJIEHTHOM CBSI3U (G- U T-CBSA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEePU30BaTh HCTOYHHUKH YTIIEBOJOPOIHOTO  CHIPHS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MepepadoTKH M MPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB NEPepabOTKH;

c(OPMHPOBAHHOCTb BIAJICHUs] CHUCTEMOW 3HAaHMH O €CTEeCTBEHHO-HAy4YHBIX METO/ax
MO3HAHUSI — HaONIO/IEHUU, W3MEpPEHUHU, MOJEIUPOBAHUHU, OKCIEPUMEHTE (peaJlbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

c(OPMUPOBAHHOCTh ~ YMEHHS  NPUMEHSITH OCHOBHBIE  OMNEpalil  MBICITUTEIbHON
NEATeTbHOCTH — aHaJU3 W CHUHTE3, CpaBHEHHE, 00O0OIIEHWEe, CUCTEMATH3aIUIO, BBISBICHHUE
MPUYMHHO-CJIEACTBEHHBIX CBSI3€U — /JI U3YyYEHUs1 CBOMCTB BEILIECTB U XUMUUYECKUX PEaKIINiA;

c(OPMHPOBAHHOCTh YMEHHUN: BBIABIATH B3aUMOCBSA3b XUMHUUECKUX 3HAHUHN C TIOHATHSAMH U
NPEJCTaBICHUSIMU  JPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee OCO3HAHHOTO
MOHMMAHHS CYIIHOCTHM MaTepHAIBbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUA IO
OpraHUYECKON XMMHUU AJii OOBSCHEHUS U MPOTHO3UPOBAHUS SIBJICHHUM, HMEIOLINX €CTECTBEHHO-

HaY4HYIO IPUPO.Y;

c(OpMUPOBAHHOCTh YMEHUH: IPOBOJAUTH PACUYETHI MO XUMHYECKUM GopMylaM U
YPaBHEHHUSIM XUMHUYECKUX PEeaKIil C HCIOJIb30BaHHEM (PU3MUECKUX BEIWYMH (Macca, 00BEM
ra3oB, KOJMYECTBO BEIIECTBA), XapPaKTEPHU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIbI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, ITPOYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATH, aHATM3UPOBATh M OIICHWBATH C TO3UIUN
DKOJIOTMUYECKON 0€30MacHOCTH TOCHEACTBHsI OBITOBOW M TPOWU3BOJICTBEHHOW JNEATEIHHOCTH
YEJIOBEKa, CBSI3aHHOW C TIEpepabOTKON BEIIEeCTB, HCIOJb30BaTh MOMYYCHHBIC 3HAHHS IS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIeM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;



c(OPMHPOBAHHOCTh YMEHHUN: CaMOCTOATENBHO IUIAHUPOBATh U NMPOBOAUTH XMMHUYECKHUN
9KCIIEPUMEHT (TI0JTydeHNE U U3yUCHUE CBOMCTB OPTaHNYECKUX BEIECTB, KAUCCTBEHHBIC PEaKIIUH
YIJIEBOJOPOAOB Pa3JIMUHBIX KJIACCOB M KUCIOPOACOACPKAIUX OPraHUIECKUX BEIIECTB, PELICHNE
9KCTIIEPUMEHTAIBHBIX 33/1a4 110 PACIIO3HABAHUIO OPraHMUECKHUX BEIECTB) C COOIIIOICHUEM ITPABHIT
Oe3omacHoro oOpaleHus C BelecTBaMU U JTAOOpaTOpHBIM 000pyaOBaHUEM, (OPMYIHPOBATH
IeIb HWCCICIOBaHMS, TMPEACTABIATh B PA3IMYHOM (GOpMe pe3ynbTaThl HKCIEPUMEHTA,
AHAJIM3UPOBATDH U OLCHUBATH UX NOCTOBCPHOCTD,

c(OpPMHPOBAHHOCTH YMEHHIA:

cOOIIO/IaTh TpaBHJIa SKOJIOTUYECKH IeJIeCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOH
JEeSITEIbHOCTH B LEISX COXPAHEHUS CBOETO 370pOBbs, OKPY)KAIOLIEH NpUPOAHON cpensl U
JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHMYECKOTO ACHCTBUSA Ha MKUBBIE OpPraHU3Mbl ONPEIEIEHHBIX
OpPraHMYEeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

AHAJIM3UPOBATH IICJIGCOO6pa3HOCTI) IMPUMCHCHUA OpraHN4YCCKUX BCIICCTB B
IMPOMBIIIJICHHOCTHU U B 6BITy C TOYKH 3pCHUA COOTHOIICHHA PUCK-II0JIb34a,

c(OPMHUPOBAHHOCTh YMEHUH: OCYLIECTBIATh LIE€JICHANPABICHHBIM IMOUCK XHUMHYECKOM
UHPOpPMALIUK B PA3IMYHBIX MCTOYHUKAX (HaydyHas W ydeOHO-HAaydHas JHUTEparypa, CpeiAcTBa
MaccoBoi uH(popmanuu, MHTepHeT u JApyrue), KpUTHUECKU aHAJTU3UPOBATh XMMHUUYECKYIO
uH(popMalnio, nepepadarbiBaTh €€ U UCII0JIb30BATh B COOTBETCTBUU C IOCTABJIEHHON y4ueOHOM
3aJ1auen.

11 KUIIACC
HpeI[MeTHBIe PE3YyIbTAaThl OCBOCHUSA KypCa ((061118.}1 " HCOPraHUYCCKaAsA XUMUA» OTPaAXKALOT:

c(OPMHPOBAHHOCTh MPEJCTABICHUI: 0 MaTepHaIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUN IPUPOJIbI, O MECTE U 3HAUEHUU XUMUHU B CUCTEME €CTECTBEHHBIX HAayK
u e€ poiau B 00ECleYeHUH YCTOMYMBOIO PA3BUTHUS, B PEIIEHUH NPOOJIEM 3KOJOTHUYECKOM,
HHEPreTUUECKO U TNHIIEBOH O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/IaHUU HOBBIX
MaTepuajoB,  HOBBIX  HMCTOYHHMKOB  SHEpruM, B  OOECIEYEHUH  palMOHAILHOIO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypbl UEJIOBEKA, a TAKKE
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/10pPOBBIO M IPUPOTHON Cpesie;

BJIAJICHUE CHCTEMOM XUMHUYECKHMX 3HAHUH, KOTOpPAs BKJIKOYAET: OCHOBOIIOJArarolinue
MOHSITHUS — XUMAYECKUH DIIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AIEKTPOHHAsI 000JI0YKa aTOMa, S-
, p-, d-aromHBIE OpOWTAIIM, OCHOBHOE WM BO30YXKIEHHOE COCTOSHHS aToMa, THOpUIU3AIUS
aTOMHBIX oOpOWTaneil, WOH, MOJEKyNa, BaJeHTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKUCJICHUs, XHUMHYECKasA CBA3b (KOBaJ'IeHTHaSI, HWOHHas, MCETAIJINYCCKad, BO)]OpO,ZIHaﬂ),
KpUCTAJUITMYECKasl pelETKa, XUMHUYECKas pPeaklus, PacTBOp, SJIEKTPOJIHUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTHYECKAs ~ JUCCOIMAINS, CTEMEeHb JUCCOIMAIMN, BOJOPOJHBIA  TIOKA3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOM d(D(PEKT XUMHUECKON peakinu, CKOPOCTh XUMHUECKON
peakiuy, XUMHUYECKOe paBHOBECHE; TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOJIUTHYECKON
aucconuanuu, nepuoanyeckuit 3akon J[.M. MenneneeBa, 3aKkOH COXpaHEHHUs MacChl BEIECTB,
3aKOH COXpaHCHHUA W MPEBpALICHUA SHEPIrUuu IMpPU XUMHUYCCKUX PEAKIUAX, 3aKOH ITOCTOSAHCTBA
COCTaBa BEIIECTB, 3aKOH JACHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUU,
MHPOBO33PEHUECKHE 3HAHMS, JIeKAIIUE B OCHOBE MOHUMAHMUS MPUYMHHOCTH U CHUCTEMHOCTH



XUMUYECKUX SIBJICHUI; COBPEMEHHBIC IIPEICTABICHUS O CTPOSHUH BELIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIDHOM ¥ HAJMOJCKYJIIPHOM YPOBHAX; INPEACTABICHUS O MEXaHU3MAX XHUMHYECKHX
peakuuii, TEPMOJIUHAMUYECKUX
Y KMHETUYECKUX 3aKOHOMEPHOCTAX MX IPOTEKaHUs, O XMMHYECKOM PaBHOBECHM, PACTBOpPaX U
JHCTIEPCHBIX CHCTeMax; ()aKTOJOTHYECKUE CBEICHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH H
0€30I1aCHOM MCII0JIb30BaHUM BAKHEHIIMX HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKON
JeSITeTbHOCTH YeJIOBEeKa, OOIIMX HAyYHBIX MPUHIUIAX XUMHUYECKOTO MTPOU3BO/ICTBA;

c(OpMHPOBAHHOCTD YMEHUN: BBISBIIATDH XapaKTepHbIC IIpU3HAKU
IOHSTHH, yCTAHABIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIME IOHATHS IIPU
OIIMCAaHUU HEOPraHWYECKUX BEUIECTB U UX IPEBPALICHUN;

c(OPMUPOBAHHOCTh YMEHHS HCIIOIB30BaTh XMUMHUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHHUS
dbopMyn BEHIECTB W ypaBHEHUN XHUMHUYECKUX PEaKIUil, CHCTEMAaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHagbHble Ha3BaHUSI OTJCIBHBIX BEIIECTB;

Cq)OpMHpOBaHHOCTB YMCEHU ONIPCACIIATh BAJICHTHOCTD U CTCIICHb OKUCJIICHUA XUMUYCCKUX
9JICMCHTOB B COCIHMHCHMUAX, BUJ XHMHYECKON CBSI3HU (KOBaJIeHTHaﬂ, HOHHAas, METalIM4YcCKasd,
BO,Z[OpOI[HaH), THII KpI/ICTaHHH‘IGCKOﬁ peH_IéTKI/I KOHKPCETHOI'O BCIICCTBA,

c(OPMHPOBAHHOCT YMEHUS OOBACHATH 3aBHCUMOCTh CBOMCTB BELIECTB OT BHUJAA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKON pemETKH, OOMEHHBI U JTOHOPHO-aKLENTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H;

c(OpPMHPOBAHHOCTh YMEHMI: KJIacCCU(PULMPOBaTh: HEOPraHUYECKUE BEIIeCTBA I0 UX
COCTaBY, XMMMUYECKHUE pEaKLUU IO PA3IUYHBIM NPU3HAKaM (YUCILy M COCTAaBYy pearupyromux
BEIIECTB, TEIUIOBOMY J3(P(EKTy peakluuu, H3MEHEHHIO CTENeHEeW OKHUCIEHHsS 3JIEMEHTOB,
0o0paTUMOCTH, Y4YacTHUIO KaTaiu3aTopa M JpYrue); CaMOCTOATEIbHO BHIOMpPATh OCHOBAaHUS U
KPUTEPHH IS KJIacCU(UKAIIMHN N3Y9aeMbIX BELIECTB U XUMUUECKUX PEAKIINM;

c(OpMUPOBAHHOCTh ~ YMEHHS PACKpbIBaThb  CMBICI ~ IEpUOAMYECKOro  3akoHa /I
W. MenneneeBa M JEMOHCTPUPOBaTb €ro CHCTEMATU3UPYIOUIYIO, OOBSACHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XUMHUYECKUX  DJIEMEHTOB  IEpBOro—4eTBEPTOro  mnepuonoB  Ilepuoandeckoil  CUCTEMBI
.. MenneneeBa, HCNONB3ysS IOHATUSA «IHEPrEeTUYECKHE YPOBHM», <«OQHEPreTHYECKUE
HOJIYpPOBHU», «S-, P-, d-aTOMHBIE OpPOUTaIN», «OCHOBHOE M BO30YKAEHHOE SHEPreTUYEecKHe
COCTOSTHUSI aTOMay; OOBSICHITh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMUYECKUX AIIEMEHTOB U
UX coeauHeHud no nepuojmam u rpynnam Ilepuommyeckon cucremst [[. . Menneneesa,
BaJICHTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTEPU30BaTh (OMUCHIBATH) OOITHE XUMUUECKHE CBONCTBA
BEIIIECTB PA3TMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE TEHETUYECKON CBSI3H MEXKIY
HEOPraHWYECKUMH BEIIECTBAMH C TMOMOILIBI0 YPaBHEHMM COOTBETCTBYIOUIUX XUMHUYECKUX
peaKkmii;

c(OpMUPOBAHHOCTh YMEHHMS PACKpBIBaTh CYHIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii MOCPEeICTBOM COCTABIIEHHSI DJIEKTPOHHOIO OajlaHCa 3TUX peakUuil; peakuuii HOHHOTO
oOMeHa MyTEM COCTaBJIE€HUS HX IMOJHBIX M COKPaUIEHHBIX HOHHBIX YpaBHEHH; peakuuil
THIIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB ILUHKA U
ATIOMUHHS);



c(OPMUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS XUMHYECKHX
peakiuii ¢ y4€TOM HX OHHEPreTHUECKUX XapaKTEepPUCTHUK, XapakTep HW3MEHEHUsS CKOpPOCTU
XMMHUYECKON PEaKIMU B 3aBUCHUMOCTU OT Pa3IMYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMEIICHUs
XUMHYECKOTI0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aercTBui (mpuniun Jle [latensbe);

C(i)OpMI/IpOBaHHOCTI) YMCHHA XapaKTCPU30BaTh XMMHUYCCKHUE PCAKIUHU, JIC)KAIIUC B OCHOBE
IMPOMBIINIJICHHOI'O  ITOJTYYCHHA cepH0171 KKUCJIOThI, aMMMHaKa, 06H_[I/Ie HAaY4YHBIC IIPHUHIMUIIbLI
XUMHUYCCKUX IIPOU3BOJACTB, HCHGCOOGpa?)HOCTB IIPUMCHCHUA HEOPTraHUYCCKUX BCIIECCTB B
IMPOMBIIIJICHHOCTH U B 6LITy C TOYKHU 3pCHUA COOTHOIICHHWA PHUCK-IIOJIb3a,

c(OpPMUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHUU O METOJ[aX HAYYHOT'O TIO3HAHMSI SIBICHUI
PUPOJIbI — HAOIOICHNE, U3MEPEHNE, MOACTUPOBAHNE, SKCIIEPUMEHT (PeaIbHbIi U MBICIICHHBIH ),
WCIOJB3YEMBIX B €CTECTBEHHBIX  HAayKaX, YMEHUSA OPUMEHSATh TH  3HAHUS  NPHU
SKCIIEPUMEHTAILHOM HCCIIEJJOBAHUM BEHIECTB W ISl OOBACHEHUS XUMHUYECKHX SIBJICHUIA,
MMEIOLIUX MECTO B MPHUPOJE, TPAKTUUECKON JEATEIIbHOCTH YE€JIOBEKA U B IOBCETHEBHOM KU3HU;

c(OPMHUPOBAHHOCTb YMEHUS BBIABIIATH B3aUMOCBS3b XMMUUYECKUX 3HAHUN C MOHATUSAMU U
IPEJICTaBICHUSIMU JIPYTMX €CTECTBEHHO-HAYYHBIX IIPEJAMETOB JJjisi 0ojiee OCO3HAHHOIO
HNOHUMAaHMs MaTepUaAIbLHOIO €INHCTBA MUDA;

c(OpPMUPOBAHHOCTh YMEHHUSI IPOBOJUTH PACUETHI: C HCIIOIH30BAaHHEM MOHATUN «MaccoBas
JIOJISI BEILIECTBA B PACTBOPE» U «MOJISIPHAsI KOHIIEHTPAIIUs»; MAcChl BEIIECTBA I 00bEMa ra3a 1o
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OObEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKIUU
BEIIIECTB; TEIUIOBOTO d((pekTa peakuu; 3Ha4CHUS BOJIOPOTHOTO ITOKA3aTellsl PACTBOPOB KHUCIIOT U
IIEJIOYEH ¢ W3BECTHOM CTEMEHBIO JHMCCOLMAIMM, Macchl (00bEMa, KOJMYECTBA BEIISCTBA)
MPOJIYKTa PEAKIIMK, €CJIM OJHO M3 MCXOIHBIX BEIIECTB JAHO B BUJIE PACTBOpPA C OMpPEACIEHHON
MacCOBOH /10JIei pacTBOPEHHOTO BEIIECTBA I JJAHO B U30BITKE (MMEET MPUMECH ); JOTU BBIXOJIa
MPOJIYKTa Peakinu; 00BEMHBIX OTHOIICHUN Ta30B;

c(OpMUPOBAHHOCTh YMEHMI: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOJAUTH XUMHUYECKUMN
HKCHEPUMEHT (IIPOBEICHUE PEeaKLUii HOHHOTO OOMEHa, MOATBEPXK/IEHNE KaueCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONpPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO HHIUKATOPOB,
U3y4eHHE BIUSHMS pa3IMYHbIX (HAKTOPOB HAa CKOPOCTh XHMHUYECKOH peakIuH, pelleHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 1o TeMaMm «Mertamib» U «HemeTtamasl») ¢ coOmoeHneM IpaBuil
6e3omacHoro oOpallleHus C BeleCcTBaMU U JTaOOpaTOpHBIM 000pyIOBaHHEM, (OPMYIUPOBATH
LeNb HWCCIENOBaHUsS, MPEACTaBIATh B pa3inyHOW (opme pe3yabTaThl HKCHEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHI: COOJI0IaTh TIPaBMIA TIOJIb30BAHUS XUMHYECKOM MOCYI0N U
1ab0paTOpHBIM 000PYAOBaHHEM, OOPAIIICHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU TIO
BBITIOJTHEHHIO J1a0OPaTOPHBIX XUMHUECKHUX OIBITOB, SKOJIOTHYECKH 11€JI€CO00Pa3HOTO MOBEICHUS
B OBITYy W TPYIOBOW MAESITENLHOCTH B IIENIAX COXPAHEHUS CBOErO 370POBBS, OKPYXKAIOIIEH
NPUPOJHON Cpelsl W JOCTHXKCHHS ©€ YCTOWYMBOTO Pa3BUTHS, OCO3HABATh OMACHOCTH
TOKCHYECKOTO JEHCTBUS Ha JKUBBIE OPTraHU3MBlI OMPEACNEHHBIX HEOPraHMYECKUX BEIIECTB,
noHumasi cMbica nokaszarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHM: OCYIIECTBJIATH IIEJICHAMPABICHHBIA TMOUCK XUMHUUYECKOU
uH(pOpMallMK B PA3IMYHBIX HCTOYHWKAX (HayyHas U ydeOHO-HAydHasl JHUTepaTypa, CpelacTBa
MaccoBoit wuHpopmarnuu, WHTEpHET W JApyrue), KPUTHUYECKH aHAIM3UPOBATH XUMUUYECKYIO
uH(popMalrio, epepadaThiBaTh €€ U UCIOIB30BaTh B COOTBETCTBUU C MOCTaBIEHHOW y4eOHOM
3a7a4en.



TEMATHYECKOE INTAHUPOBAHHE

10 KUIIACC
Ne HanmenoBanue pa3znennos u tem KonnyecTBo yacos DNEeKTPOHHBIE
n/m POrPaMMBI Bceero| Kontponpen | [Ipaktudeck | (iudpoBbIe)
ple paboThl | wue paboTel | 0Opa3oBaTeIbHBIE
pecypcehl
Pa3ned 1. Teopernyeckue 0CHOBbI OPraHNYeCKOM XUMHH
1.1 [IpenMeTt opraHUuYeCKON XMMHUU. 8
Teopust cTpoOEHU OPraHUuYECKUX
coequHennit A. M. byrneposa
Uroro no pazueny 8
Paznen 2. YrieBoaopoanbl
2.1 IIpenenbHbIE YTIEBOAOPOIBI — 5
QJIKaHBI, ITUKI0ATKAHBI
2.2 HenpenenbHbie yraeBogopoabl: 14 1
QJIKEHBI, aJIKa/INCHBI, AJTKUHBI
2.3 ApomaTuieckue yrieBoaopoabl 8
(apeHsl)
2.4 | [IpupoaHbie UCTOYHUKHU 4
YIJI€BOJIOPOOB U UX NepepadboTKa
2.5 ["ajioreHnpon3BoIHbBIE YTIEBOAOPOIOB 4 1
Wroro no pazneny 35
Pasnen 3. Kuciopoacoaep:xaniue oprannyecKue coeInHeHUs
3.1 Cruptel. Genon 11 1
3.2 | KapOoHuIbHBIE COSMHEHUS: 21 1
anbJeruabl U keToHsl. KapOoHoBBIE
kucao0Thl. CrioxxHbIe 3¢upsbl. XKupbl
3.3 YrneBobl 9 1
Uroro no pazneny 41
Pa3nes 4. Azorcoaepskaniue OpraHu4ecKue CoeJHHEeHHUs
4.1 | Amumbl. AMHHOKHMCTOTEL Benku 12 1 2 |
Hroro no pazueny 12
Paspnen S. BeicOKOMOJIEKY ISIpHbIE COCAUHEHUS
5.1 | BBICOKOMOIEKYIISIDHBIE COETMHEHMS 6 1 |
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 102 3 6
ITPOIT'PAMME
11 KJIACC
Ne | HammenoBaHue pa3iesnoB KomnuectBo yacos DIIEKTPOHHBIE
n/m U TEM NPOTPaMMBbl Bcero KoHntposnbhbie [IpakTuueckue (undpossie)
paboThI paboThI oOpasoBarenbHbIC
pecypcsl

Pasznea 1. Teopernueckue 0CHOBbI XUMUM

1.1

Ctpoenue aToma. 9
[lepronueckuii 3aKOH 1




[lepuoanueckas cucrema
XUMUYECKHUX AJIIEMEHTOB
. . Mengeneena
1.2 | Ctpoenue BemiecTna. 11
MHuoroo6pasue BeuecTB
1.3 | Xumudeckue peakuuu 19
Ntoro no pazgeny 39
Pa3nes 2. Heopranmueckasi XuMus
2.1 | Hemerasmisl 31
2.2 | Merajuibl 23
Uroro no pazgeny 54
Pa3gen 3. XumMus u ;Ku3HbL
3.1 | Metoasl mo3HaHus B 9
XUMHUH. XUMUS U )KU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO 102
YACOB I10 [TPOT'PAMME
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