PabGouast nporpaMmma y4e0HOro npeamera « XuMHs», yriay0JdeHHbIH YPOBEHb
(®rOC COO0)
MNOSACHUTEJIBHAS 3AITMCKA

Pabouas mporpamma mo XMMHH Ha ypOBHE CpeqHEero oOmiero obpaszoBaHusi pazpaborana
Ha ocHoBe denepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpasoBanuu B Poccuiickoii
Oenepanum», TpeOOBaHMN K pe3ylnbraraM OCBOCHHS (ermepanbHOW  00pazoBaTeIbHOMN
nporpaMmsl cpeaHero obmero oopazoBanus (POII COO), npencraBneHHbx B PenepalibHOM
rocyfgapctBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpernopaBaHus
yueOHOro mpeaMera «XUMHs» B 00pa3zoBaTelbHBIX opranm3anusx Poccuiickoit @eneparum,
peann3yoImMxX OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, 1 OCHOBHBIX MMOJIOKeHHH «CTpaTrerun
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIIyONEHHOTO W3YYEHHs] 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus yuammuxcs 10-11 xmaccoB. UM3yuenme mnpenmera,
peamm3zyemMoe B YCIOBHUSX Au(PepeHIUPOBAaHHOTO, TPOGMILHOTO OOYyYeHHs, IPH3BAHO
obecrieunTh 0O0IIe00pa30BaTENbHYI0 U OOIIEKYIBTYPHYIO HMOJATOTOBKY BBITYCKHHKOB ILIKOJBbI,
HEOOXOMMYIO JIISl afanTallid X K OBICTPO MEHSFOIIUMCS YCIOBHSM JKM3HH B COIIMyME, a
TaKXkKe IS TPOJOJDKEHHST OOyYeHHUs B OpraHu3anusx MpodecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISIETCS] OJTHON M3 IPHOPHUTETHBIX AUCITUTUINH.

B mnporpamMe mo XWMUM Ha3zHaueHHE TpeaAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
MHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojaramomumu nojoxenusmu ProC COO o
B3aMOOOYCIIOBJICHHOCTH IICJICH, COJIEPIKaHMs, PE3yJabTaTOB 0OydeHHs U TpeOOBaHUN K YPOBHIO
MOJATOTOBKM BBIMYCKHUKOB. CBHIETEIBCTBOM TOMY SBIISIOTCS CIEAYIOIIHME BBIIOIHIEMbIE
IIPOrpaMMoH M0 XUMHUH (PyHKIKU:

e uHPOPMALMOHHO-METOIMYECKAs, peanu3alus KOTOpod obecrneyuBaeT NOJIy4YeHUE
NPEJCTAaBICHUS O LEAX, COJEpXKaHWM, OOIIel cTpaTeruu oOydeHHs, BOCHUTAHUSA U
pa3BUTH 00YJaIOLIUXCSA CPEICTBAMM IPEAMETa, U3y4aeMOro B paMKaX KOHKPETHOTO
npohus;

® OpraHM3alMOHHO-IUIAHUpYIOILAs,  KOTopas  IpeaycCMaTpUBaeT  ONpe/eleHue:
IPUHLUIOB  CTPYKTYPHUPOBaHMs M  MOCJIEIOBAaTEIbHOCTH H3Y4€HHUs  y4yeOHOTro
MaTepualla, KOJMYECTBEHHBIX M KaueCTBEHHBIX €ro XapaKTepUCTUK; IMOAXOJIO0B K
(OpPMUPOBAHUIO COJIEPKATEIBHONM OCHOBBI KOHTPOJII M OLIEHKM OOpa30BaTEJIbHBIX
JOCTM)KEHUM OOydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IMHOTOo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma [uis yriryOI€HHOTO U3YUEHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COAEpKaHHe, 00s3aTeabHOe 11 U3yUeHUs
B paMKax  OTIEJbHBIX  MNpoduiel, MpexycMaTpuBaeT  paclpelelieHue U
CTPYKTYpUPOBAaHHUE €ro MO KJIAcCaM, OCHOBHBIM COJEP)KaTENbHBIM JIMHUSAM/pa3iesiaMm
Kypca;

e aéT MpUMEpHOE pacrpesieieHne yueOHOro BpeMeHH, PEeKOMEHIyeMOro sl U3y4eHUs
OTJICNIbHBIX TEM;

e [@pelaraeT MNPUMEpPHYIO IOCIIEA0BAaTENbHOCTh M3Y4eHHUs y4eOHOro marepuana ¢
y4€TOM JIOTUKH NOCTPOSHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejaed W 3ahad H3y4eHHUs IpeaMeTa Ha
yriIyOJa€HHOM YpPOBHE C Y4ETOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CPEIHErO
oOrmiero oO6pa3oBaHusl, COJAEPKATEIBHON XapaKTEPUCTHKHU ITUIAHUPYEMBIX PE3YJIbTaTOB



OCBOEHMS OCHOBHOH 00pa30BaTENIbHOW MPOTPaMMBlI CpeAHEro oomero oOpa3oBaHUs
(JINYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), a TAKXKE C YYETOM OCHOBHBIX BUJIOB
y4eOHO-TI03HABATEIbHBIX JCHCTBUI OOY4YaIOIIEroCsl IO OCBOCHHUIO COJEpIKaHUs
IpeaMera.

[lo Bcem Ha3BaHHBIM NO3ULIMUSAM B I[porpaMMe IO XUMHUU [PeILyCMOTpPEHa
[IPEEMCTBEHHOCTh € OOY4YeHMEM XHMHUM Ha YpPOBHE OCHOBHOTO o00ulero ooOpas3oBaHus. 3a
MpelelaMi  yCTAaHOBJICHHOW MPOrpaMMOM TI0 XUMUU  00s3aTeNbHON  (MHBApHAHTHOM)
COCTaBJISAIOLIEH CO/IepKaHUsl Y4eOHOTO MpeaMeTa «XUMHUsD 0CTaéTcsi BOBMOKHOCTh BbIOOpa €ro
BApUATUBHOW COCTaBJISIFOIIEH, KOTOpas I0JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJIEHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBUM ¢ KoHIenTyanbHbIMU mnoJoxkeHusmMu PIOC COO o HazHAYCHUH
IpeIMeToB 6a30BOr0 U yriIyOoJEHHOTO YpOBHEH B cucTeMe ¢ depeHInPOBAaHHOTO 00yUeHUs Ha
YpOBHE cpesiHero oOIiero 00pa3oBaHusl XUMHUS Ha YPOBHE YriayOJEHHOTO M3y4yeHUs HaIpaBlIeH
Ha peaju3alui0 MPEEeMCTBEHHOCTH C MOCIEAYIOUIUM JTaloM TOJY4YeHHUS XHUMHYECKOIO
o0pa3oBaHMS B paMKaX MW3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalibHOTO 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TNPEUMYLIECTBEHHO Ha pacUIUpeHHe Hu
YIIIyOJICHHE TEOPETHYECKOM ¥ TMPAKTHYECKON TMMOJATOTOBKH OOYYArOIIMXCs, BBIOpABIIUX
onpenenéHHbIi Mpoguiib 00y4eHus, B TOM YHUCIIE C MEPCHEKTUBON MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa30oBaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuii ®PI'OC COO k mIaHUpPYyEeMBIM pe3yibTaTaM OCBOCHUS (eaepabHON
00pa3zoBaTeIbHON MPOrpaMMBbl CpeaHEero o0Imero oOpa3oBaHUs H3ydeHHE MpeaMeTa « XUMUsH»
OpPUEHTHPOBAHO TAK)KE HA PELICHUE 33a4 BOCIUTAHUS U COLIMATIBLHOTO PAa3BUTHS 00yUYalOIInXCs,
Ha (OPMUPOBAHUE Y HUX OOIIEUHTEIUIEKTYAIbHBIX YMEHHM, YMEHHUI pallioHATN3auu Y4eOHOTO
Tpygda ¥  O0OOOIMIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocraBnsromiuMu  nipeMera «XUMHUS» HAa YpPOBHE YriayOJEHHOTO HM3Y4YEHHs SIBIISIOTCS
yrayOnénnsle Kypchl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumus». [Ipu
OTpeJIeNIeHUU TOJIX0J0B K OTOOPY M CTPYKTYpHOH OpraHu3aluy COAEP)KaHUS STUX KYpCOB B
porpaMMe 1Mo XUMHUH 3a OCHOBY MpUHATHI nojoxkeHuss ®I'OC COO o paznuuusax 6a30Boro u
yrayOnEHHOTO YPOBHEH U3ydeHHUsI IPEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuueckas xumus» u «OOmas v HeopraHuyeckas
XUMHS» COCTABJISIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO H3y4YEHHUS MpeAMeTa. DTa CHUCTeMa 3HaHUM MOJIydaeT ONpPEeTI€HHOE TEOPETUYECKOe
JOTIOTHEHHWE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYHIECTBEHHO  OONbIIUA  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUs IpeaMmeTa odecrieueHa
BO3MOHOCTh 3HAYUTEILHOTO YBEIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACHIMPEHHS M YrIyOleHUs MPEICTaBICHUN O CTPOCHUU
BEIIECTBA, XUMUYECKOMN CBSI3M U 3aKOHOMEPHOCTSAX NPOTEKaHMs PEaKLHUH, pacCMATPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KHHETUKU U TEPMOJMHAMUKHU. V3ydeHne nepuoauueckoro 3akoHa u
[lepuonnyeckoit  cUCTeMBl ~ XUMHYECKUX  3JEMEHTOB  0Oa3upyeTcs Ha  COBPEMEHHBIX
KBAHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOEHUM aToMa. XMMHUYECKas CBSI3b 0OBACHSETCA C
TOYKM 3PEHHUS] HPHEPreTHYECKUX HM3MEHEHUIl mpu e€ o0pa3oBaHUM M pa3pyIIEHUH, a TAKXKe C
TOUKHA 3peHUs MeXaHM3MOB €€ oOpa3oBaHus. lM3yueHue THUIOB peakUUd JOMOJHSETCA
(bopMUpOBaHHUEM IMPEICTABICHUNA 00 IEKTPOXMMHUYECKHUX IPOIeccax U 3JIEKTPOJIN3E PACIUIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHmdeckoil XMMHMM IPU PACCMOTPEHMM PEAaKLMOHHOMN



CIOCOOHOCTH COETMHEHUH yaenseTcss 0co00e BHUMaHHUE BOIIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peaxiuil.
Oco6oe 3HaueHHe UMEET TO, YTO Ha COJIEPKAHHME KYpPCOB XMMHHU YIITYOJIEHHOTO YPOBHS
U3yUYEHHs Ul KJIACCOB OMpeAeNéHHOro mpoduias (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOTOJHEHUH K 001Iel cucTeMe NpeIMETHbIX 3HaHWM) OKa3bIBalOT BIUSHUE CMEXKHbIE
npeaMersl. Tak, Hampumep, B COJEpXKaHUM NpeAMeTa s KIACCOB XHMMKO-(PHU3NYECKOIO
npo¢wuis Oobioe 3HaYCHHE OYAYyT MMETh JIEMEHTHl y4eOHOr0o MaTepuaia Mo oOmel XUMUH.
[Ipu w3ydeHuw mpeaMeTa B JAaHHOM Ciydae akileHT Oyaer chaenaH Ha OOIIHOCTH METOIOB
MO3HAaHMA, OOIIHOCTh 3aKOHOB M TEOPUI B XUMHUH M B (PU3HKE: aTOMHO-MOJICKYJISIpHAS TEOPHSI
(MonexkynsipHast Teopuss B (U3UKE), 3aKOHbl COXPAaHEHUS MacChl W DHEPIUH, 3aAKOHBI
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BELIECTB U IPYTOE.
B T0 %€ BpeMst B cojiep>KaHUU MpeAMETa JJIsl KJIaCCOB XMMHUKO-OMOJIOTHYECKOro mpoduis
OOJIbIIUIN yAETBHBIN BeC OyJeT UMETh OpraHuyeckas Xumus. B 3ToM ciydae mpeaoctaBisieTcs
BO3MOXHOCTB I 00Jjiee 00CTOSATENIBHOTO PACCMOTPEHNSI XUMUYECKONH OpraHu3aluu KJIEeTKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOAST, K IMpPUMEPY, Takue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JUMHIbI, OEJKU, YIJeBOJbl, HyKIEHMHOBbIE KHCIOTHI U apyrue. Ilpu stom
3HaHMUSI O COCTaBe U CBOMCTBAaX MpEICTaBUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIECTB
CIIy’KaT OCHOBOH JJIsl U3y4EHUS CYITHOCTH IPOLECCOB (DOTOCHHTE3A, ABIXaHHUS, MUIIEBAPEHHUSL.
B mnnane ¢opmupoBaHusSs OCHOB Hay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHay4HBIX
METO/I0B MMO3HAHUS U OTbITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX 3HAaHUHN U3ydeHUe MpeaMera
«XUMHS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIIPEAMETHBIX CBS3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOJSIIMMU B COCTaB MPeIMETHBIX obnacteil «EcTecTBeHHO-HAaydHBIE TPEAMETHI,
«Marematuka u nHpopMaTuka» U «PyccKuil 131K U TUTEPATYPay.
[Ipn uzydyeHun ydyeOHOTo mpeamera «XUMHS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3amaueid
MEPBOCTEIIEHHOM 3HAYMMOCTU sBjsieTcsl (OpMHpPOBaHHE OCHOB HAyKM XHMHHM KakK 00JacTH
COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUYECKOM JEATEIbHOCTHM YEJIOBEKa U OJHOro W3
KOMIIOHEHTOB MHPOBOW KyJbTyphl. Perienue 3Toil 3amaun Ha yriayOoJ€HHOM ypOBHE W3yuUeHUs
IpeaMeTa NpearoiaraeT peaiu3auno TaKuX HeaeH, Kak:
e (opmupoBaHuEe NPEICTABICHUN: O MaTepUaIbHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y T03HAaBAEMOCTH SIBJICHUW MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beaylie poiu B 00ecledYeHUH YCTOMUMBOTO Pa3BUTHUS YEIOBEYECTBA: B PEIICHUU
mpo0IeM SKOJIOTHYECKOM, PHEPreTUYECKOW W MUIIeBOW 0e30MacHOCTH, B Pa3BUTUU
MEIULMHBI, CO3JaHUM HOBBIX MAaTE€pPHAIOB, HOBBIX HCTOYHUKOB SHEpPrUHU, B
obecrieueHnn palMOHAIBHOTO MPUPOIOTIOIb30BAHMS, B dbopMupoBaHUU
MHPOBO33PEHHUS U OOIIEH KYIbTYphl YETIOBEKa, & TAKKE IKOJIOTHUECKH 000CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHON Cpee;

® OCBOCHHME CHCTEMbBl 3HAHHH, JISKAIIUX B OCHOBE XUMHYECKOW COCTaBIISIOIIEH
€CTeCTBEHHO-HAYyYHONH KapTUHBI MHpa: (PYyHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOPUIl XUMHUH, COBPEMEHHBIX IPEACTABICHUII O CTPOCHHMM BEIIECTBA HA Pa3HbBIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYIISIPHOM, HaJMOJIEKYISIPHOM, 0
TEPMOJAVMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTAX MMPOTEKAHUS XUMHUYECKHX
peaknuii, 0 XUMHYECKOM PaBHOBECHH, paCTBOPAX M JAUCHEPCHBIX cUCTeMax, 00 00mux
Hay4HbIX MPUHIIUIAX XUMUYECKOTO MPOU3BO/ICTBA;

e (opMupoBaHHe Yy OOYy4alOIIMUXCS OCO3HAHHOTO MOHHUMaHHs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHMHUYECKUX 3HaHWH Ui OOBSCHEHHWS KIIOYEBBIX HIEH U Mpobdiem



COBPEMEHHOM XUMUH, A1 OOBSICHEHUS M INPOTHO3UPOBAHUS SIBJICHUM, MMEIOIIUX
€CTeCTBEHHO-HAYYHYIO NPUPOJY; TPAMOTHOTO pEUICHHs NpoOjeM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAJIW3a W OLEHKM C IO3ULUUH OKOJOTHYECKOU
0€30IaCHOCTH TOCIJIEACTBUN OBITOBOM M MPOM3BOACTBEHHOM NEATEIHHOCTH YEIOBEKa,
CBA3aHHOM C XHMMMUYECKHM IPOU3BOACTBOM, HCIOJIb30BAHUEM U IepepadOTKoM
BEILIECTB;

yriIyOJieHHe TPENCTaBICHUH O HAyYHBIX METOJaX IIO3HAaHUS, HEOOXOIUMBIX JUIs
nprOOpETEeHUsT YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHSI XUMHYECKIX
SIBJICHUM, HWMEIOIIUX MECTO B IIPUPOAE, B IPAKTHUYECKOW JACATEIBHOCTH W
IIOBCETHEBHOM KU3HH.

B nmnnane peanuzanuM 1NepBOOYEPEAHBIX BOCHHUTATENBHBIX M pa3BUBAIOIIMX (QYHKUUN

I[EJIOCTHOM CHUCTEMBI CpEIHEr0 OOIIero oOpa3oBaHUs MPH M3YYCHUU TpeaMeTa «XUMUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyalTbHOCTh TPUOOPETAIOT TAKKE LIETTH U 3a]1a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B TI03HABAEMOCTU SIBJIEHUN MPHUPOJBI, YBAKEHUSA K
MPOIIeCCy TBOpPYECTBA B O0JACTH TEOPETUYECCKHX W MPHUKIAJHBIX HCCICIOBAHUN B
XUMHH, GOPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMA K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K CaAaMOKOHTPOJIO U
CaMOBOCTIUTAHHIO HAa OCHOBE YCBOCHHSI 00OIIEYEIIOBEUECKIX IIECHHOCTEH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX u TBOPYCCKUX
crocoOHOCTEN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caMO00pa30BaHHUI0O U HENPEPHIBHOMY OOpa30BaHMIO KaK YCIOBHUIO YCHEIIHON
npodeccuoHabHON M OOIIECTBEHHOM N1eATeIbHOCTH, OTBETCTBEHHOTO OTHOLIEHUS K
CBOEMY 37I0POBbBIO M IOTPEOHOCTH B 37JI0POBOM 00pa3e )KU3HU;

(¢bopMHpOBaHHE YMEHHMH M HaBBIKOB Pa3yMHOTO MPUPOJOINOIb30BAHMS, Pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  IpUOOpeTeHHe  OmbiTa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTMYECKOH 1eATeIbHOCTH.

OO01ee 4YUCIIO YacoB, MPEIYCMOTPEHHBIX ISl WM3Y4YEHHUS XMMHUU Ha YriayOJIEHHOM YpOBHE
cpennero oOmiero obpaszoBanusi, cocrabisger 204 gacoB: B 10 xmacce — 102 gaca (3 4daca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEJEINIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HadeHHE OpPraHUYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHU4eCKUX COCTMHECHUH.

DNEeKTPOHHOE CTPOEHUE aroMa Yrjiepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSIHMSL.
BanenTHble BO3MOKHOCTH atoMa yriaepoja. XuMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aToOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
CBsA3M (OOMEHHBIN U IOHOPHO-aKLENTOPHBIN). THIbl nepekpbIBaHUsI aTOMHBIX OpOUTalleH, G- U
n-cBsizu. OnuHapHas, JABOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBs3ell B MOJIEKYyJax
opranuyeckux BemiecTB. [loHsTHE 0 CBOOOHOM paaukaie, Hykiaeopuse u deKTpodue.

Teopuss cTpoeHMsT OpraHu4eckux coeauHeHnd A.M. byriepoBa M COBpEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPraHUYECKUX COEANHEHUN.
MounekynspHble U CTpYKTypHble (QopMyiabl. CTpykTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpami€HHas, ckenerHas. M3omepus. Bunabl wu3omepun: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. JEKTPOHHbIE JPQPEKThl B MOJIEKYlIaX OpPraHMYECKUX COEIMHEHUMN
(MHAYKTUBHBIN 1 Me30MepHBI 3 exTsl).

[IpencraBnenue o kiaccuukanuu opraHuIecKux BemecTs. [loHsTHE 0 QYHKIIMOHATBLHOMN
rpynmne. 'omonorus. I'omonornueckue psapl. CucremMaruyeckass HOMEHKIATypa OpraHMYecKUX
coenuHenuii (IUPAC) u TpuBHanbHble HA3BaHUS OT/IENIbHBIX MIPEICTaBUTENCH.

OcobenHoctn W Kiaccuukanus  OpraHMYECKUX — peaknuid.  OKHCIUTEIbHO-
BOCCTaHOBHUTEJIbHBIEC PEAKIIMY B OPTaHUYECKON XUMHUHU.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUs BEUICCTB U MX NPEBPALEHUI: 03HAKOMIICHHE C
oOpa3liaMu OpraHMYECKUX BELIECTB U MaTepHalaMy Ha UX OCHOBE, OIMBITHI IO IMPEBPAILECHUIO
OpPraHWYECKUX BEIIECTB MpU HarpeBaHuu (ITUIaBjeHUE, OOYIJIMBaHWE MW  TOPEHHUE),
KOHCTPYMPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKHUX BEIIECTB.

YrJeBoaopoabl.

Ankanbl. ['omonoruueckuil psj ankaHoB, oOmas GopMysna, HOMEHKIATypa U HU30MEpHsL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN AJIKaHOB, SP -THOPMAM3AIUs aTOMHBIX
opburaneit yriaeposa, 6-cBa3b. OU3MuECKUe CBOMCTBA AJIKAHOB.

XVMHYECKUE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHUs, N30MEPU3ALMH, JETUIPUPOBAHUS,
LUKIW3alKAY, @HMpOJIN3a, KpekuHra, ropeHus. IIpeacraBieHue o MexaHH3ME peakuui
pasUKaIbHOTO 3aMELICHHUS.

Haxoxnenue B npuposae. CriocoObl MOJTy4eHUsI U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas ¢opmysa, HOMEHKIaTypa U n3omepusi. OCOOEHHOCTH CTPOCHUS U
XMMHYECKUX CBOMCTB MaiblX (LHMKJIONPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCcaH) HUKI0aaKaHoB. CrocoObl NOTy4YeHUs U IPUMEHEHUE UKIIOAIKAHOB.

Ankensl. ['oMonornueckuii psi agkeHoB, obmas Gopmyna, HOMEHKIATypa. DIEeKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ aJKEHOB, SP°-THOPUIM3alMs aTOMHBIX opOuTaneif
yriepoja, o- u m-cBsi3u. CTpyKTypHasi U reoMeTpuueckas (Iiuc-TpaHc-) nzomepus. dusnueckue
CBOMCTBA QJKEHOB. XHMHYECKHE CBOMCTBA: pPEAKUMM NPUCOCAVHEHMS, 3aMEUICHUS B O-
IIOJIOKEHUE TIpU JBOMHON CBS3M, NOJIMMEpH3auuu M okucieHus. lIpaBuno MapkoBHUKOBa.
KavecTBeHHBIE peakiiuy Ha ABOMHYIO CBsI3b. CHIOCOOBI MOTY4YEHUs U IPUMEHEHHUE AIKEHOB.

Ankamuensl.  Knaccupukamuss — ankagueHoB  (CONPsDKEHHBIE,  M30JHPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTHM  AJIEKTPOHHOTO  CTPOCHHMS U XMUMHMUYECKHMX CBOMCTB



conpsbkEHHBIX ueHOB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX JMEHOB.
CrniocoObl mosTyyeHHs 1 NIPUMEHEHUE aJIKaHEeHOB.

AnkuHbl. ['oMONOTHYecKHid psii adKWHOB, oOmmias GopMyna, HOMEHKIATypa U U30MEpHsl.
DONEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMS aTOMHBIX
opOutaneii yriepoma. PuznyecKkue CBONCTBA AJIKWHOB. XHWMHYECKHE CBOWCTBA: PEAKIUU
MIPUCOEIUHEHMS], AUMEpPU3allUd U TpUMEpU3aluu, okuciaeHus. KucioTHele CBOMCTBA alKMHOB,
HMMEIOLUX KOHLEBYIO TPOIHYIO CBA3b. KauecTBeHHBbIE peak My Ha TPOHHYI CBs3b. CrocoObl
MIOJIy4YEHUS U IPUMEHEHHUE AJIKUHOB.

ApomaTudecKkue yriieBo10posl (apeHsl). ['omomornueckuii psii apeHoB, oo1mas popmyna,
HOMEHKJIATypa U U30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OEH30JIa.
Ouznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: PEeakIuu
3aMeleHusi B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklUU NpPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOroB OeH3ona. [IpeacraBienue o0 opueHTHpYIOLEM AEHCTBUM 3aMECTUTENEeH
B OEH30JIbHOM KOJIblI€ Ha MPHUMEpPE AJKWIBHBIX PaAUKaIOB, KapOOKCUIBLHOW, TMIPOKCUIIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpOJIA.
[Tomumepuzanuss  crtupona. CnocoObl  MOJydeHUST M NPUMEHEHHE  apoOMaTHYEeCKHX
YIJ1€BOJOPOIOB.

[Ipupoausiit ras. Ilonyrusie HedTsHble Ta3bl. Hed1h 1 e€ mpoucxoxaenue. KameHHslit
yroiab U MPOAYKTHI ero mnepepadoTku. CrnocoObl nepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMuyeckuii, KaTaluTudeckuii), pudopMunr, nuponus. [Ipoaykrel nepepaboTku HeTH, UX
MIPUMEHEHHE B TPOMBIIIJIECHHOCTH U B OBITY.

I'enernyeckas CBA3b MEXKIY PA3IMYHBIMU KIIACCAMH YTJIEBOAOPOJIOB.

ONEKTPOHHOE CTPOEHHUE TaJOrCHIPOU3BOAHBIX YIVIEBOLOPOAOB. Peakmuu 3amerneHus
raJJOreéHa Ha TUAPOKCOTPYIIy, HUTPOTPYIIy, LHAaHOTpyIIy, amuHOrpynmy. JlelictBue Ha
TaJIOTCHIIPOU3BOJHBIE  BOJHOTO M CHOMPTOBOIO  pacTBopa IIEnoud. BsammopelicTBue
JUTaJOr€HAJIKAHOB ¢ MAarHueM M LOHUHKOM. [IoHATHE O METalsIoOpraHM4eCKHX COCIUHCHHSX.
Hcnonp3oBaHue TraloOreHIPOU3BOIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHHTE3€
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YECHMs BEIIECTB M MX IPEBPAILCHUN: H3Y4YCHHE
¢u3nyeckux  CBOMCTB  YIJI€BOJOPOJOB  (pacTBOPUMOCTb),  KaueCTBEHHBIX  peakLui
YIJI€BOJOPOJIOB pa3IMuHbIX KJIAaccoB (0OeciBeYrBaHUE OPOMHONW MM MOJHOM BOJIbI, pacTBOpPA
IIepMaHraHaTa Kajus, B3aUMOJCHCTBHE AaUEeTWIEHAa ¢ AaMMHMAYHbIM pPAacTBOPOM OKCHIa
cepeopa(l)), kauecTBeHHOE OOHapy)KEHHE YIJIepoJa W BOJOpOJia B OPraHMYECKHX BEIECTBAaX,
[IOJIydeHHEe AITUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKoMJleHHe c KoJulekuusmu «Hedts» u
«Yromb», ¢ oOpasnamu IjgacTMacc, KaydyyKoB M PE3HHbBI, MOJCIMPOBAHHE MOJIEKYI
YIJI€BOIOPOIOB U TaJIOTEHIIPOU3BOJHBIX YTIIEBOAOPOIOB.

Kucaopoaconepxamme opranndecKkue CoeIHHEHUs.

IIpenensHble oxHOaToMHble cnupThl. CTpoeHHE MOJEKyNl (Ha IpUMEpe MeTaHoJla U
sTanousa). ['omonoruueckuii psj, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U Kiaccu(uKanus.
@u3nyecKue CBOICTBA MNPENEIbHBIX OJHOATOMHBIX CIHMPTOB. BomoponHble CBA3M MeEXny
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKUMHM 3aMELIEHUs, JeruapaTaliy,
OKHCJICHHUS, B3aMMOJIEICTBUE C OPraHNYECKMMHU U HEOPraHNYEeCKUMU KrciaoTaMu. KadecTBeHHas
peakuus Ha OJHOATOMHBIE CIIUPTHI. [leiicTBHE 3TaHONA M METaHOJa HAa OPraHU3M 4eEJOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHHE O JHOATOMHBIX CITUPTOB.

[IpocTsie 3¢upbl, HOMEHKIaTypa U uzomepusi. OcOOEHHOCTH (PUBNYECKUX U XUMHUYECKUX
CBONCTB.



MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb W DIHIEpUH. PU3NUECKHEe U XUMHYECKHE
CBOMCTBA: pEaKLUUU 3aMEIICHMs, B3aUMOJEWCTBUE C OPraHUYECKMMH U HEOPTaHWYECKUMU
KHCIIOTaMM, KaueCTBEHHAsl peaklus Ha MHOroaTOMHble cnupthl. IlpencraBienne o MexaHusme
peakuuii HykJeopuiIbHOTO 3aMernienus. JlelicTBre Ha opranusM 4enoBeka. CriocoObl OTydeHUs
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYIbl, B3AMMHOE BIUSHUE THIPOKCOTPYIIIBI U OEH30JbHOTO SApa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOWCTB (eHosna. KauecTBeHHbIE
peakiuu Ha QeHon. ToxcnyHocTh ¢eHosa. CrocoObl TONMy4YeHHs W TpUMEHeHHe (eHoa.
denonopManbaeTHAHAS CMOJIA.

KapOoHumnbHblE COEIMHEHUS — aibJETUAbl M KETOHBL. OJEKTPOHHOE CTPOECHHE
KapOOHUJIBHOW Tpymmbl. ['oMonornueckue psapl anbIeruoB U KETOHOB, oOmias ¢opmyrna,
n3oMepus U HOMeHKiIarypa. Du3znyeckne CBOWCTBA AJBJECTU/IOB W KETOHOB. XWMHYECKHE
CBOMCTBa aJIbJETHJIOB U KETOHOB: peakuuu mnpucoequHeHus. OKHUCIIEHHuEe albJIeruios,
KAayeCTBEHHbIE PEaKIMM Ha anbjaerujipl. CrocoObl MOJIydEeHUS M NPUMEHEHHE ajlbJAETUI0B U
KETOHOB.

OAHOOCHOBHBIE TpeJeNibHble KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KHCTOT. M3omepus u HOMeHKIaTypa. Dusznueckwe CBOWCTBA OJHOOCHOBHBIX
MpeelbHbIX KapOOHOBBIX KHCIOT. BoJOpoaHbBIE CBS3M MEXIY MOJIEKYJIaMH KapOOHOBBIX
KHCIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakius 3TepuduKaluu, peakiuu C
YY9acCTHEM YTJIEBOJIOPOIHOTO pamaukaga. OCOOEHHOCTH CBOMCTB MYypaBbHHOUN KUCIOTHI. [loHsATHE
0 MPOU3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX 3pupax. MHOroobpaszue kapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOWCTB HEIpeAeIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJICMHOBAs, JUHONEBAs, JUHONEHO08as KUCIOThL. (CrocoObl
MOJIy4EHUs U IpUMEHEeHne KapOOHOBBIX KHCIIOT.

Crnoxwnsie 2¢upsl. ['oMonorudeckuii psia, obmas dhopmyna, W3oMepus 1 HOMEHKJIATypa.
Ouznyeckue U XMMHUYECKHUEe CBOIMCTBA: THPOJIN3 B KUCIIOHN U LIEIOYHO cpefe.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHUYECKHUE CBOMCTBA KUPOB: THIPOJIHU3 B KUCIOW U
uesioyHoi cpene. OCOOEHHOCTH CBOWCTB JKUPOB, COJIEPIKALIUX OCTATKH HETPEAETbHBIX KUPHBIX
kucnoT. JKupsl B pupo/e.

MBpBLI4 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OOmass xapaktepucThka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, IU- H
nosiucaxapuabl). MoHocaxapupl: TII0K03a, (pyKTo3a, Tajakrosa, pubo3a, Ae30KcHpudo3a.
Odusnyeckue CBOICTBa M HaxoxkaeHue B mnpupoge. DotocuHTes. XUMHUYECKHE CBOICTBa
[JIIOKO3bl:  pPEaKlUU C Yy4yacTUEM CHUPTOBBIX U  ajJbJACTUAHON TpYII, CIOUPTOBOE U
MOJIOYHOKHCTOe OpokeHue. IIpuMeHeHue T1IOKO3bl, €€ 3HaUYE€HHWE B JKU3HEACATEIHLHOCTU
opranm3ma. Jlucaxapuapl: caxapo3a, MaiabTO3a U JlaKTo3a. BoccraHaBnuBaroue U
HEBOCCTaHABIMBAWOIINE aucaxapuipl. ['waponus nucaxapunoB. Haxoxaenue B mpupoje u
npuMmeHenne. [lonucaxapuapl: Kpaxmal, TJIMKOTeH U Iemroio3a. CTpoeHue MaKpOMOJIEKYI
KpaxMaja, TIUKOTeHa U 1eurono3bl. (dusnueckue CBOWCTBAa Kpaxmala U IEJUTIOJIO3BL
XUMUYECKHE CBOMCTBA Kpaxmala: THAPOJIN3, Ka4eCTBEHHAs PEakius ¢ HOJAOM. XHUMHUYECKUE
CBOMCTBA LEJITIOJIO3bI: THAPOJIN3, TOTydeHHe 3(UpoB 1eutto03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCHepUMEHTAIbHbIE METO/bl M3YyY€HHUs BEUIECTB M UX IPEBpALIEHUN: pPacTBOPUMOCTh
pa3IMYHBIX CHOUPTOB B BOJIE, B3aMMOJIEWCTBHE ATaHOJIA C HATPUEM, OKUCIEHUE HSTHUIOBOTO
cCoupTa B aibJerH] Ha paCKAIEHHOW MEIHOM MPOBOJIOKE, OKHUCIEHHE STUJIOBOrO CIUPTa



JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BaHUE BUICOMATEPHUATIOB), KAUECTBEHHBIC PEAKIIMKU HA
anpaerusl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxcuaom meau(1l)), peakius rmunepruna
¢ ruapokcuiom mean(Il), xumMmuueckue cBoMCTBa pacTBOPA YKCYCHOM KHCJIOThI, B3aUMO/ICHCTBUE
pactBopa TIIOK03bl ¢ ruapokcuaom Mmenu(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
IKCIEPUMEHTAIBHBIX 33714 TI0 TeMaM «CrupThl U heHoby, «KapOoHoBbie KHCIOTHI. ClI0XKHBIC

pHUPBI».
A3oTcoaep:kalye OpraHnyecKue CoeiMHeHus.
AMHHBI — OpraHM4eckde TpOM3BOAHBIE aMMuaka. Kiaccudukanms  aMHHOB:

amndarrnyecKkue U apoMaTHYECKUE; NIEPBUYHBIC, BTOPHYHBIC U TpeTHdHbIe. CTPOCHUE MOJICKYT,
obmas opMyna, U30MepHsi, HOMEHKJIaTypa U (PU3MYECKHe CBOHCTBA. XMUMHYECKOE CBOMCTBA
annpaTHISCKUX aMUHOB: OCHOBHBIC CBOMCTBA, AJKHJIMPOBAHUE, B3aUMOJICHCTBUE TEPBUUYHBIX
aMHHOB C a30THUCTOM KHUCIOTOH. COJIM alIKHIIAMMOHHUS.

AHUIUH — TIPEICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. CtpoeHue aHwinHa. B3aumuoe
BIIUSIHUE TPYII aTOMOB B MoJiekyie aHuiInHAa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHMIIMHA.
KauectBennsie peakuuu Ha aHuWiIMH. CrocOOBI TMOMYYEHHS M TPUMEHEHHE amudaThuuecKux
amMuHOB. [lorydeHne anmIMHA U3 HUTPOOEH301a.

AvuHokuCHOTHL.. Homenkmarypa u  wu3omepusa. OTOenbHble TPEACTABUTENH O
aMUHOKUCIIOT. TIUIWH, adaHuH. OU3HYecKHe CBOMCTBA aMHHOKHMCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHMYECKUX COCAMHEHHM, DPEaKIUs MOJMKOHICHCAIINH,
00pa3zoBaHHe MENTUIHON CBs3U. brosormdeckoe 3HaUYeHHE aMUHOKHUCIOT. CHHTE3 M THAPOJIN3
MENTHIOB.

benku xak mpupoansie mnosmMmepbl. [lepBuyHas, BTOpHUYHAs W TPETUYHAS CTPYKTypa
OenKOB. XMMHUYECKUE CBOMCTBA OCJIKOB: THAPOJN3, ACHATYpAIlus, KaueCTBEHHBIC PEaKIUU Ha
Oenxu.

OKCIEpUMEHTAIIbHBIE METOAbl M3Y4YEHHUS BEIIECTB W HMX MPEBPAICHUN: PacTBOPEHUE
OCNIKOB B BOJIE, JICHATypalusi OCIIKOB MPU HArpeBaHWH, IIBETHBIC PEAKIIMU Ha OCJKH, perieHue
SKCIEPUMEHTAIBHBIX 3aJlad M0 TeMaM «A30TCOJEp KAIllMEe OPraHUYEeCKUE COCIUHEHUS» U
«Pacrno3HaBaHre OpraHu4eCcKuX COCTMHEHUI.

BbicokoMoOJIERYISIPHBIE COEIMHEHMS].

OCHOBHBIE TIOHSITUS XUMHUHM BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BEHO, CTEMNEHb MOJMMEpHU3AIMU, CPEeAHsAs MoJeKylnsipHas Mmacca. OCHOBHbIC
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — OJIMMEpU3alis U MOJUKOHACHCAIIUS.

[Tonumepnsbie MaTepUaIbl. ITnacrmaccel (moJMATHIICH, MOJIMITPOTIUJIEH,
MOJMBUHUIXJIOPHUI, MIOJIUCTUPOJI, MOJIMMETUJIMETAKPUIIAT, MOJIMKapOOHATHI,
noJMdTHIeHTepedTanar). Y TUIU3anus 1 nepepadboTka 1miacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHUHTETHYECKHE Kaydyyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, M30TIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypalibHbIe (XJIOMOK, HIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpoH U JIaBCaH).

[Tomumepsl  cnenManbHOrO  HazHadeHHWs] (TeIIOH, KeBIap, AIEKTPOIPOBOISAIINE
MOJIMMEpBI, OHopasiaraeMple OJUMEDPHI).

DKCHepUMEHTAIbHbIE METOAbl M3YUYEHUs BEIIECTB M WX MPEBPALICHUIN: O3HAKOMJIEHUE C
oOpa3liaMd TMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, Kay4yKOB, pEIICHHE
AKCIIEPUMEHTAIbHBIX 3aa4 1o Teme «Pacno3HaBaHue MJ1aCTMACC U BOJIOKOHY.

Pacuérnbie 3amaun.



Haxosxnenne MonekymsspHoit GopMyibl OpraHMYECKOTO COSTMHEHHS 110 MACCOBBIM JIOJISIM
SJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAaXOXKJCHUE MOJICKYJSPHOH (HOpMYIbl OpraHUYECcKOro
coeMHEHUsT Mo Mmacce (00bEMY) MPOAYKTOB CropaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOYKTOB PEAKIIUU W/ MM UCXOHBIX BEUIECTB, YCTAHOBICHUE CTPYKTYPHOU (OPMYIIBI
OpPraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTpEJIeNIEHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIUN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d NPU M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHSATUN, IPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO 1UKIIA.

OOuiue ecTecTBEHHO-HAay4YHbIE TOHSATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpus,
3aKOH, aHaJM3, CHHTE3, Kiaccu(ukanus, HAOIOJCHHE, W3MEpPEHUE, SKCIIEPUMEHT, MOJEIb,
MOJEITUPOBAHUE.

®usnka: Marepus, aTroM, IJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHYECKHUU
YpOBEHb, BELIECTBO, T€JO, 0OBEM, arperarHoe COCTOSIHME BEIeCTBAa, (U3MYECKUE BEITUYMHBI,
€IMHUILIBI U3MEPEHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, sKocucTeMa, onochepa, MeTabOINU3M, HACIEACTBEHHOCTD,
aBTOTPO(QHBIKH M TreTepoTpOodHBIH TUMN MUTaHUS, OpoxeHue, (OTOCHHTE3, AbIXaHUE, OENKH,
YTJIEBO/IbI, )KUPBI, HYKJICMHOBBIE KACIOTHI, ()EPMEHTHI.

['eorpadusi: monesHble UCKOTIaeMbl€, TOTUIHBO.

TexHonorus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KVIACC
OBLIASA N HEOPTAHUYECKASA XUMMUS

TeopeTnueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX s1€p. XUMHYECKUM 3neMeHT. M3otonbl. CTpoeHrEe 3IEKTPOHHBIX
000JI04eK AaTOMOB, KBAHTOBBIC 4YHCIA. DHEPreTUYECKHUE YPOBHM U TMOIYPOBHU. ATOMHBIE
opOutamu. Knaccupukamuss XUMHUYECKUX dJIEMEHTOB (s-, p-, d-, f-ameMentsl). Pacnipenenenue
AJIEKTPOHOB MO0 AaTOMHBIM OpOUTaIsIM. OJIEKTPOHHbIE KOH(UTypalMu aTOMOB 3JEMEHTOB
MEePBOro—4YeTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHH, 3JICKTPOHHbBIE
KOH(pUTypaluu HOHOB. DIIEKTPOOTPULIATEIIBHOCTb.

[lepuognueckuit 3axkoH u Ilepuonnueckas cucrema xumudeckux i3yemeHTtoB JI.U.
MenpeneeBa. CBs3b NepUOAMYECKOTO 3akoHAa u [lepuoanyeckoil CHUCTEMBI XHUMHYECKHX
AJIEMEHTOB C COBPEMEHHOU Teopuell CTPOEeHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB
XMUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MMM IMPOCTHIX M CJIOXHBIX BEIIECTB MO TPYIMIaM U
nepuojam. 3HaueHue nepuoandeckoro 3akoHa /.M. Menzaeneena.

XuMuyeckasi cBs3b. BUabl XMMUYECKOW CBSI3U: KOBAJCHTHAs, MOHHAsS, METAJTTMYECKas.
MexaHnu3mbl 00pa30BaHUsl KOBAJIEHTHOW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTus
U JuinHa cBs3u. 1loygpHOCTH, HANIPABIEHHOCTh U HACHIIIAEMOCTh KOBAJEHTHOU CBs3u. KpaTHbie
cBs3u. BonopoaHas cBsi3b. MeXMOJEKYIAPHBIE B3aUMOACHCTBUSI.

BaneHTHOCTP M BaJIGHTHbIE BO3MOXHOCTH AaTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYpPBI
MOJIEKYJ C MX T€OMETPHUYECKUM CTPOEHUEM (Ha TNpHUMEpe COEAMHEHWH 3JIEMEHTOB BTOPOTO
Mepuoa).

IIpencraBneHne O KOMIUIEKCHBIX —coelnHeHusX. (CocTaB KOMIUIEKCHOTO  HOHA:
KOMILJIEKCOOOpa3oBarenb, JHraHAbl. 3HA4YeHHWE KOMIUIEKCHBIX coeauHeHuid. [lonartue o
KOOPAMHAIIMOHHOW XUMUHU.



BemectBa MOJEKYISPHOTO W HEMOJIEKYJISPHOIO CTPOEHHUsS. THIIBl KPUCTAIIMYECKUX
pelETOK (CTPYKTYp) U CBOICTBA BEILIECTB.

[TonsTne o aucnepcHuix cucreMax. Mctunnsle pactBopsl. IIpencraBienue o KOIOUIHBIX
pactBopax. CrnocoObl BBIpaKEHHs KOHILIEHTPAIMM PAaCTBOPOB: MaccoBas OJS BEIIECTBA B
pacTBope, MoJsipHas ~ KOHIEHTpauus. HachllleHHble UM HEHAachILIEHHbIE  PacTBOPHI,
pactBopuMocTbh. Kpucranioruapars.

Knaccugpukanuss 1 HOMEHKJIaTypa HEOPraHMYECKHWX BEIIECTB. 1pHUBHANbHBIC HA3BaHUS
OTJIEbHBIX NPEACTABUTEIIEH HEOPraHMUYECKUX BEILIECTB.

Knaccugukanus XaMI4ecKnX peakifii B HEOPraHUIeCKOH 1 OpraHnYeCKOi XUMUH. 3aKOH
COXPAaHEHHUsI MaccChl BEIIECTB; 3aKOH COXPAHEHMsI M NPEBPAILECHUS SHEPIrUU MPU XUMHUYECKUX
peakuusix. TernoBble 3 (peKTh XuMuyeckux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOH PEaKIH, €€ 3aBUCUMOCTh OT pa3IMuHbIX (akTopoB. ['oMOreHHbIE
U reTeporeHHble peakuuu. Katanus u karanu3atopsl.

O6patumbie u HeoOpaTUMBbIE peakIMu. XuMHUYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHUE XUMHUYECKOTO PAaBHOBECHSI:
TeMIleparypa, JaBjeHHEe M KOHIIEHTpAlMU BEIIECTB, ydacTBYIOIIMX B peakuuu. [Ipunnun Jle
[Tarense.

Onextponutnueckas auccouuanus. CusibHble U crnadble  31eKTpoiuThl. CreneHb
mucconmranuu. Cpena BOJHBIX pAacTBOPOB: KUCJIOTHAs, HEMTpasbHas, meno4yHas. BoropoaHblid
nokasarenb (pH) pactBopa. I'maponus conelt. Peakiiuu nonHoro oomena.

OKHCANTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHud. OKuciurenb u
BOCCTaHOBUTENb. lIpomecchl OKHUCIEHHMST M BOCCTAHOBJICHUs. BakHeWIne OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIEKTPOIN3 paCTBOPOB U PACILIaBOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOAbl HM3YYEHHsI BEIIECTB M HMX NPEBPALLCHUI: Pa3I0KEHHE
MEPOKCHJA BOJOPOJAa B NPHUCYTCTBUM KATaIW3aTOpa, MOJEIN KPUCTANIMYECKHUX PEHIETOK,
MPOBEJICHUE peakUuid HOHHOrO OOMEHa, OIpeleNeHne Cpeabl pPacTBOPOB C MOMOIIbIO
WHUKATOPOB, U3yYEHHE BIUSHUS PA3UYHbIX (AKTOPOB HAa CKOPOCTh XMMHYECKOW peakiuu U
MI0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

[Tonoxxenne HemeraioB B Ilepuogmueckoil cucreme xumuueckux syemeHtoB J[.H.
MenneneeBa U OCOOEHHOCTH CTpOeHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAILIOB.
AmtoTponisi HeMeTauIoB (Ha IpUMEpPE KUCIopoa, cepsl, hochopa u yriepoaa).

Bonopona. INonyyenue, gusndyeckiue M XUMUYECKHE CBOMCTBA: pEaKIMU C METAUIAMU U
HEMeTaJllIaMH, BOCCTAaHOBUTENIbHbIE CBOMCTBA. [ Mapuabl. TOTIMBHBIE 371EMEHTHI.

lanorensl. Haxoxxaenune B mpupojie, cnocoObl moyydeHus, GU3NYecKue U XUMHUYECKUe
cBoiicTBa. ['amoreHoBoopoabl. BakHelne KUCIOpPOACOJEpKAIME COEAUHEHHS TajOreHOB.
JlaGopaTopHble ¥ MPOMBIILIEHHBIE CIIOCOOBI MOTy4eHUs rajioreHoB. [I[puMeHeHne raioreHoB u
UX COCIUHEHNH.

Kucnopon, o30H. JlaGopaTopHble M HPOMBIIIJIEHHBIE CHOCOOBI MOJy4EHUs KHUCIOPOAA.
dusnyeckue M XUMHMYECKHE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa WM o030HAa. OKcHIBl U
MIEPOKCHIBL.

Cepa. HaxoxaeHue B MNpHUpoJe, CIOCOObI MONy4eHHs, (U3NYECKHE U XUMHUYECKHUE
coiictBa. CepoBosopon, cynbpuasl. Okeun cepri(1V), okenn cepri(VI). CepHucras u cepHas
KUCIOTBl U UX coyid. OCOOEHHOCTH CBOWCTB cepHOW KHCHOTHL. IIpumeHenue cepel u eé
COCIMHEHUN.



A30T. Haxoxnenwe B Tpupojae, CrIOCOObl TMONydeHHs, (PU3MYECKHEe W XUMHUYECKHe
cBoiicTBa. AMMUaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTas M a30THAas KUCJIOTHI M WX COJIU.
Oco0OeHHOCTH CBOWCTB a30THOW KUCIOTHL. [IpuMeHeHHe a30Ta W €ro COSAMHEHUU. A30THBIC
ynoOpeHus.

®ochop. Haxoxnmenue B mpupojie, COcoObl MOMydeHHs, (PUINUSCKUE U XUMHUYCCKUE
croiictBa. Pochumer u dochun. Oxcumer docdopa, dochopHas kuciaora u €€ COU.
[Tpumenenne docdopa u ero coequaennii. PochopHbie y10OpEHHS.

Yrinepon, HaxXoXIeHHE B TpUpoJie. AJUIOTponHbie Moaudukanuu. Dusmueckue u
XAMUYECKHE CBOMCTBA MPOCTHIX BEMIECTB, 00pa3oBaHHBIX yriepoaoMm. Oxcun yriaepona(ll),
okcun yriepoaa(lV), yrosbHas Kuciotra M €€ CoJM. AKTUBUPOBAHHBIM yrojb, aacopOLus.
Oymiepensl, rpadeH, yrepoaHbie  HaHOTPYOkW. [IpuMeHeHuWe TPOCTBIX  BEIIECTB,
00pa30BaHHbBIX YTJIEPOIOM, U €r0 COEANHEHU.

Kpemuuii. Haxoxzaenue B npupoze, crnocoObl MOJydyeHHs, (pU3MUEeCKHe U XUMHYECKHE
cBorictBa. Oxcup kpemuusi(1V), kpemHueBas KucinoTa, CuiMkatel. [IpuMeHeHne KpEMHUS U €T0
coenuHeHuil. CTEeKII0, €ro MoJiydeHue, BUbl CTEKIIA.

[Tonoxenne meramoB B [lepuoanueckoil cucreMe XuMU4eckux 31eMeHToB. Oco0eHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0ue pu3ndeckre CBONCTBAa METAJLIOB.
[Ipumenenne metansioB B ObITY U TexHUKe. CIUIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psAfl  HampspkeHud MetawioB. OOmme crnocoObl  TOJMydeHUs
METAJUIOB: TUIPOMETAILTYPTHS, TUPOMETAILTYPTHsI, dJeKTpoMeTauTyprusi. [lonstue o koppo3uu
MeTaioB. CrocoObl 3aUTHI OT KOPPO3HH.

O6mras xapakrepuctuka MetaioB IA-rpynmer [lepuoandeckoil cUCTEMBl XUMHUYECKUX
anemeHToB. Hatpuii u xanuii: monydyenue, GU3NIECKUE U XUMHYECKHE CBOWCTBA, IPHUMEHEHUE
MPOCTHIX BEHIECTB U UX COCAUHEHUH.

O6mras xapaktepuctuka MetamuioB IIA-rpynmer [leprogudeckoit cucTeMbl XUMHUYECKUX
aMeMeHTOB. MarHuii ©W KaJblIMiA: TOJydeHue, (U3NUEeCKHe W XHMHYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHH. JKECTKOCT BOJIBI U CIOCOOBI €€ yCTpaHEeHHUS.

AntoMuHMI: nonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOrO
BEIIECTBA M €ro coeauHeHuil. AM@oTepHble CBOWCTBA OKCHJA W THUIPOKCHIA ATIOMUHHS,
TUAPOKCOKOMILIEKCHI aJIFOMUHMSL.

OO6miass xapaktepucTuka MetauioB mnobounbix noarpynn (b-rpymm) Ilepuonmyeckoii
CUCTEMBI XUMHYECKHUX FIEMEHTOB.

du3nueckue 1 XMMHUYECKHE CBOMCTBA XpoMa U ero coequHeHud. OKCUIbl U THAPOKCHIBI
xpoMma(Il), xpoma(Ill) u xpoma(VI). Xpomarel U AUXPOMATHI, X OKHCIUTEIHHBIC CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

®u3znueckue M XMMHYECKHE CBOWCTBA MapraHua M €ro coeauHeHui. Baxneimue
coequaeHus mapranna(ll), mapranma(IV), mapranma(VI) u mapranua( VII). Ilepmanranar kanms,
€ro OKHUCIIUTEIbHbIE CBOWCTBA.

du3nueckre 1 XMMUYECKUE CBOMCTBA XKelle3a U ero coequHeHni. OKCHUIbl, THAPOKCUIBI U
conu xxene3a(Il) u sxeneza(Ill). [Tonyuenue u npumMeHeHMe Keje3a U €ro CIUIaBOB.

dusnyecKue U XMMUYECKUE CBOMCTBA MeU U €€ coenrHeHuii. [lonyyenne u npumenenue
MeIU U €€ COCIMHEHUN.

Huuk: momyuyeHue, (pu3nUecKue U XUMUYECKUE CBOMCTBA. AMGOTEpHBIE CBOMCTBA OKCHUA
Y TUAPOKCH/IA IUHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne IMHKa U ero coeMHEHH.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yUYEHUE
00pa3IioB HEMETaIOB, TOpeHue cepwl, ¢ocdopa, xemeza, MarHUs B KUCIOPOJE, H3yYCHHE



KOJUIeKUUH «MeTajibl M CIUIaBbl», B3aMMOJICHCTBHUE IIEJIOYHBIX M MICJIOYHO3EMEIbHBIX
METaJJIOB C BOJOW (BO3MOJKHO HCIIOJIb30BAHHE BUAEOMATEPHUAIIOB), B3aUMOACUCTBUE LIMHKA U
JKeJle3a C paCTBOPAMHU KHUCJIOT U I1LIE€JI0Y€el, KAUECTBEHHbBIE PEAKIIMY HA HEOPraHUYECKHE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THAPOKCUJIOB AFOMUHUS U LIUHKA C
pacTBOpaMu KHCIJIOT U HIEI0YEH, PEIICHUE SKCIEPUMEHTANBHBIX 3a7a4 Mo TeMaM «l ajJoreHb,
«Cepa u e€ coeruHeHHs», «A30T U Gochop U UX coeTUHEHUS», «MeTauTbl TIaBHBIX TOATPYIIID»,
«MeTautel TOOOYHBIX ITOITPYIIID.

XUMHUSA U )KU3Hb.

Ponp xumun B obOecrieueHnr yCTOMYUBOTO Pa3BUTHS denoBedecTBa. [loHsATHE O HaydHBIX
METOJaX T[IO3HAaHUSI W METOJOJIOTMM HAyyHOTO HccienoBaHus. HaydyHble NpUHIMIBI
OpraHu3aIui XUMHUYECKOTO MPOU3BOJACTBA. [IpOMBINIIIEHHBIE CIIOCOOBI MOTYYSHHUST BaXKHEHIIINX
BEIIECTB (HA MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOTHI, MeTaHoa). [IpoMbIieHHbIe
CHoCcoObl MOJY4YEHHUs] METAJIOB M CIUIABOB. XUMMUECKOE 3arps3HEHUE OKpYXKalollell cpeabl U
€ro nocyueaAcTBus. Poyib XuMuu B 00€CTICUCHUH YHEPTETHUECKOM 0€30M1acHOCTH.

XuMusg U 370poBbe dYenoBeka. JlekapcTBeHHble cpezacTBa. [IpaBuna uCHOIB30BaHUS
JIEKapCTBEHHBIX MpemapaToB. Poib XuMuM B pa3BUTHU MEAUITUHBL.

XUMHS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe J00aBKU. Posib XuMuu B oOecrieueHIN
MUIIEBOM 6€30MacHOCTH.

Kocmernueckne u mapgromepnsie cpencrBa. bertoBast xumus. IlpaBuna OezomacHOro
WCIIOJIb30BaHUSI TIPETIApaTOB OBITOBOYM XMMHH B TIOBCETHEBHOM JKU3HHU.

XUMHS B CTPOUTETHCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (IIEMEHT, OETOH).

XUMHS B CEMBCKOM X03siicTBe. OpraHuYecKrue U MUHEPATIbHBIC yI00pEHNS.

CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, Kepamuka. MaTtepuaibl
JUIs 3NeKTpoHUKU. HaHoTexHoaorum.

Pacuérhpie 3amaun.

Pacuérbl: macchl BemiecTBa MM 00bEMaA ra3oB MO HM3BECTHOMY KOJIHYECTBY BEIIECTBA,
Macce Uil 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKIMU BEIIECTB, Macchl (00bEMA, KOIMYECTBA
BEI[ECTBA) MPOAYKTOB pEaKIMH, €CIU OJHO U3 BEIIEeCTB HMMEEeT MpHUMECH, Macchl (00bEMa,
KOJIMYECTBa BEILIECTBA) MPOJYKTa pEaKkiuu, €ClId OJHO M3 BEUIECTB JaHO B BUJAE pacTBOpa C
Oonpenei€HHON MacCOBOM 107 pacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJM M MOJISIPHOM
KOHLIEHTPAllMK BEIIECTBA B PACTBOPE, JOJM BbIXOJA MPOIYKTa PEAKIHH OT TEOPETUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXnpeaAMETHBIX CBSA3EH MPU U3y4eHHH OOIIeH M HEOPraHM4YeCKOW XMMHUU B
11 xmacce ocyliecTBIsSETCS Yepe3 UCIOIb30BaHNEe KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK U MOHATHUH, TPUHATHIX B OT/IEIBHBIX MPEAMETAX €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIE TOHATUSA: SIBICHHE, Hay4dyHbIM (akT, TUNOTE3a, TEOpus,
3aKOH, aHalu3, CHHTE3, KiIaccupukalus, MNepUOJAUYHOCTb, HaONIOJIEHUE, HU3MEpEeHHe,
SKCIIEPUMEHT, MOJIENIb, MOJEIHPOBAHNE.

®usnka: marepus, MHUKPOMHUpP, MaKpOMHp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOMBI, PaTUOAKTHBHOCTh, MOJIEKYNa, SHEPreTHYECKU YPOBEHb, BEIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEIIEeCTBA, WJACATbHBIA Ta3, (U3NYECKUE BEIUYUHBI, EIUHUIIBI
MU3MEPEHUS], CKOPOCTh, SHEPTHUs, Macca.

buonorusi: kneTka, OpraHm3M, OJKOocuUCTema, Ouocdepa, MeTabOIM3M, MakKpo- |
MUKpPODJIEMEHTBI, OENKU, KHUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBHI,
KPYTOBOPOT BEIIECTB M MOTOK SHEPTHH B SKOCUCTEMAX.



I'eorpadusi: MuUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAeMbI€, TOIUIMBO, PECYPCHI.

TexHosorus: XMMU4€ECKasi MPOMBIIIIEHHOCTb, METAJUIYprusi, CTPOUTEIbHBIE MaTepUabl,
CEeNTbCKOXO3SMCTBEHHOE MPOM3BOJCTBO, IMHILEBAs IMPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBIILIJIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKUX IIpenapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pHaJIOB, 3JIEKTPOHHAs IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA I[TPOI'PAMMBI 110 XUMHUKU HA
YIJIYBJIEHHOM YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHU A
JIMUHOCTHBIE PE3YJIbTATHI

B cooTBercTBHE C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JHMYHOCTHBIX
pe3yJlbTaTOB OCBOEHUS IpeaMmeTa «XHUMHsD»» Ha YPOBHE CpeJHEro oouiero ooOpazoBaHuUs
BBIJICJICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMHUCS POCCHICKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH U CaMOOIPENEICHHUIO;
HaJIM4yue MOTHUBAlUM K  OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTh  OOydaroluxcs
PYKOBOACTBOBATBCA MNPHHATBIMU B O6HIGCTBG npaBujIaMH W HOpMaMMu IOBCACHUWA, HAJIU4YUC
MPaBOCO3HAHUS, SKOJOTUYECKON KYJIbTYpPBI; CIIOCOOHOCTh CTaBUTH IIEJIM U CTPOUTH KU3HCHHBIC
IIJTaHBbI.

JIngHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUs» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKON JEeSTeNbHOCTH 00yYaroMXcsl B MPOIIEcCe peann3alu
00pa3zoBaTeIbHON e TEIHLHOCTH.

JlnyHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPAKaArT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEesTeNbHOCTH 00yYaroMXCsl B MPOIIecce peann3aiu
00pa30BaTeNIbHON 1eATEIHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YJarOIUMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00sI3aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPABOTOPSIIKY;

OpeACTaBJICHUA O COHOUWAJIBHBIX HOPMAaxX M IIpaBUJIaX MEKIMYHOCTHBIX OTHOLIIEHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU JESITENbHOCTU MPU CO3/IaHUHU YUEOHBIX MTPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHIIIOJHEHNH XUMUYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI APYTUX
MIPY aHAJIN3€ PA3INYHBIX BUIOB YUeOHOM AEATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HAcClEUI0 OTEUYECTBEHHOU
XUMHUH;

YBO)XEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTHM TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CThb pPe3yJbTaT JUIMTENbHBIX HAOIIOICHUH,
KPOTIOTIIMBBIX SKCIIEPUMEHTAIBHBIX MOMCKOB, MOCTOSTHHOTO TPY/1a YYEHBIX U MIPAKTUKOB;

MHTEpeca M I[03HABATEJIBbHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHaIHu3e
MH(OPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHOU XUMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHbIE C XUMUYECKHUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTU OIIEHMBATH CBOE MOBEJEHUWE U TOCTYNKH CBOUX TOBAapUIIEH C TMO3UIMI
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEICTBUN MOCTYIKOB;

4) popMHupPOBaHHSA KYJbTYPHI 310POBb:

MOHMMaHUS LIEHHOCTeH 3/0poBoro u Oe3omacHoro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'O0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

cOONIO/ICHNsT TIPaBUI 0E30MacHOrO OOpalleHusi ¢ BEIIeCTBAaMU B OBITY, MOBCEJHEBHOM
YKU3HH, B TPYIOBOU J€ATEIbHOCTH;



MOHUMAHMS [EHHOCTH TMPaBWI WHIAWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICJCTBUI M HEMPHUATUS BPEIHBIX MPHUBBIYCK (YHOTPEOJICHUS ATKOTOJIS,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIEAOBATEIbCKON JEATEIBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM U IPYTUX BUAAX JICATEIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUM NPAKTUYECKUX 3a/ady COLMUAIBHOMN
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOECCHil pa3IndHOTO poJia, B TOM YHCIIC Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUHN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASAM TPYJa U pe3yJbTataM TPYIOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAIBHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymei mpodeccun U pearn3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIOCOOHOCTEH K XUMHUH, HHTEPECOB 1 MOTPEOHOCTEH 00IIeCTBa;

6) 3K0JIOTHY€eCKOr0 BOCTIMTAHUSA:

AKOJIOTUYECKH TIeJIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HH Ha 3eMIIe;

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIMSIHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOM CPEIBI;

OCO3HAHUsI HEOOXOIUMOCTH UCIOJIH30BAHUS JOCTIKCHUN XUMUU JJIS PEIICHHS BOIIPOCOB
palMOHAIBHOTO IPUPOAOIOIb30BAHNS;

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAlOLIEeW MPUPOTHOM Cpeje,
YMEHHSI TPOrHO3UPOBATh HEOIAroMpUATHBIE 3KOJIOTMYECKHUE IMOCIEACTBUS MpeIpUHUMAEMbIX
JNEWCTBUIN U MPEIOTBPAIIATH UX;

HaJu4usl PA3BUTOTO SKOJOTWYECKOTO MBIIUICHUS, SKOJOTMYECKOW KYNbTYPhI, OIBITA
NESATEIBbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHUS PpPYKOBOJCTBOBATHCS HMHU B
M03HABATEIbHON, KOMMYHUKAaTUBHOMN U COLMATBHON MPAKTHKE, CHOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMOo(poOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
0OLIECTBEHHOM MPAKTUKH;

MOHUMAaHH cHenuduKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (OPMUPOBAHUU
PaIMOHATILHOTO HAYYHOT'O MBIIIJICHHS], CO3/IaHUHU LIETIOCTHOTO MPEACTABICHUS 00 OKPYKAOIIEeM
MHpE KAaK O €IMHCTBE IMPHUPOJbl U YEJIOBEKa, B MO3HAHMU IPUPOJHBIX 3aKOHOMEPHOCTEU M
peleHny mpodieM COXpaHeHUsl TPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsl COBPEMEHHOM IMBWIM3AIMH: B €€
F'yMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/JaHUM HOBOW 0a3bl MaTepuaibHON
KYJIBTYPBI, B PELIEHUH II00abHBIX TPOOJIEM YCTONYHUBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOI,
SHEPreTHYeCKOM, TMUIIEBOW M DKOJOTUYECKOW O€30MacHOCTH, B PAa3BUTUU METUIIMHBI,
o0ecrevyeHny yCIOBHM YCIEITHOTO TPy/la M SKOJIOTHUeCKd KOMGOPTHOM KM3HU KaKJIOTO 4ieHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMaHUs CYIIHOCTH METOJOB IIO3HAHUS,
MCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCHOJIBL30BaTh MOJMyYyaeMble 3HAHUS TS
aHalM3a U OOBSCHEHUs SIBICHHUHM OKPYKAIOIIEro MHUpPa M MPOUCXOISIIIUX B HEM H3MEHEHUH,



YMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIIOUEHUS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAaHHBIX
C 1EJIBIO MOJIYYE€HHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTIOIh30BaTh XUMUUYECKUE 3HAHUS TSI PEHICHUS TTPOoOIIeM
B peaJIbHbIX KU3HEHHBIX CUTYaIUSX;

WHTEpeca K MO3HAHUIO, UCCIIEIOBATEILCKON e TENbHOCTH,

TFOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHI0 M CaMOOOpa30BAaHHIO, K
AKTUBHOMY TIIOJIyYEHHUIO HOBBIX 3HAaHMW 1O XUMHUM B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOEHHOCTSIM TpyAa B pasauyHbIX cdepax mnpodecCHoHAIBHON
NEeSITELHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATHI

MeramnpeaMeTHbIE pe3yIbTaThl OCBOCHHS IMPOTPaMMBbl 1O XMMHU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIOYAIOT:

3HaUMMbIe 711 (OPMHUPOBAHUS MHUPOBO33PEHUST OOYYAIOIMIUXCS MEXKIUCIUITITHHAPHBIC
(MexTpeMeTHbIE) OOIeHayYHbIE TTOHSATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U crnerupuKy METOIOB MTO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
SHEPTHs, SIBJICHUE, MPOIECC, CUCTEMa, HAy4HbIH (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIEIOBAHNE, HAOIIOCHUE, N3MEPEHHUE, IKCIIEPUMEHT U JAPYTHE);

YHUBEpCaJbHbIE  y4eOHBIE  JIEHCTBHS (mo3HaBaTeIbHEIE, KOMMYHHUKaTUBHBIE,
peryniaTuBHble), obecreynBaioniie QOopMUpOBaHHE (QYHKIHMOHAIBHOW TPAMOTHOCTH U
COITMATPHOM KOMITETCHITHN 00yYarOIIUXCS;

CIIOCOOHOCTh ~ OOy4aloIIMXCS  HCIOJb30BaTh  OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4deOHbIE ICWCTBHUS B I03HABATEIBHOW U
COIMAJIBHOM MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OTPAXKalOT OBJIAJCHUE YHUBEPCAIBHBIMU Yy4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JA€HCTBUIMH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JJornYecKue AecTBUS:

CaMOCTOSITENIBHO (POPMYNIMpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTpENeNATh LEIN JAeATeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUH HX JOCTHUKEHUS,
COOTHOCHUTH PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIEISIMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapakTepHble TMPU3HAKK TMOHSATHH W YCTaHABIMBAaTh MX B3aWMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE MOHITHS ISl OObSICHEHUS OT/ICIbHBIX (PAKTOB U SABJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKLUi;

yCTaHABIUBATh MPUUMHHO-CJICICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCCyXAeHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO AaHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHSTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHH CHMBOJIHMYECKHE (3HAKOBBIC)
MOJeNu, MpeoOpa3oBbIBATH MOIETIbHBIC IPECTABICHNUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMHuueckas ¢GopMyna, YpaBHEHHME XUMHUUYECKON peakud — TpU pEeHIeHHd Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3a]ad, MPUMEHSATh HAa3BAHHBIE MOJEIIbHBIEC MPEICTaBICHUS
JUTSI BBISIBJIEHUSI XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XUMHUUYECKUX PEAKIUN.

2) 6a3oBble HCCJIEI0BATEILCKHE 1eliCTBHS:



BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BELIECTB U XUMHUUECKUX PEAKLINH;

dopmynupoBaTh IeNM M 3aJaud  HMCCJIEIOBAaHUS, HCIOJIb30BaTh IOCTABICHHBIE M
CaMOCTOSITENIBHO CPOPMYTHUPOBAHHBIE BOIPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHHS M OCHOBBI
st GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJICTh HABBIKAMU CAMOCTOSTEIILHOTO IUIAHWPOBAHUS ¥ TIPOBEICHHS YUYEHUYECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIONATh 32 XOJOM IpPOIEcCa, CaMOCTOSITELHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIUPOBaTH OOOOMICHHS ¥ BBIBOJABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOIEIaHHON
paborte;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATEIIbCKON W TPOEKTHOM JeSTEIbHOCTH,
MPOSIBISITE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPElIeHHS
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3INYHBIX METOIOB IIO3HAHUSL.

3) pa6ora ¢ unopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHMKAX WHPOpPMANuu (HAYIHO-TIOMYJIsIpHAs
IUTEeparypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TOocoOusi, pecypchl HHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IUYHBIX BUIAOB © (OpPM MpencTaBiIeHUs, KPUTHUECKU
OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUNBOCTb;

(dbopMynHpOBaTh 3aMpoCchl W TPUMEHATH DPa3IUYHBIE METOIBl TPU TIOMCKE H OTOOpe
nHpopmMalry, He0OX0AUMOH /IJIsl BBITIOTHEHUSI YUE€OHBIX 3a/1a4 OIPEeIEHHOTO TUIIA;

MpHOOPETaTh OMBIT MCIIOJF30BAHMS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH W
Pa3TMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMAIBHYIO (OPMY MpeACcTaBiICHUs WHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauecTBE CpeACTBAa NpU paboTe C XUMHUYECKOU
nHpopMalel: MPUMEHATh MEXKINpeaMeTHbIe ((QU3MYeCKHe W MaTeMaTU4YeCKHe) 3HaKh |
CUMBOJIBI, (hopMyITbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJITHOCTH.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE y4eOHbIe 1eHCTBUSA:

3aJlaBaTh BOIPOCHI MO CYIIECTBY 00CYk/1aeMOIl TEMBI B X0/I€ UAJIOTa U/UIIH JUCKYCCHUH,
BBICKa3bIBaTh UAEH, (GOPMYIUPOBATH CBOU MPEUIOKEHNUS OTHOCUTEIIHHO BBITIOJIHEHUS
MIpeII0KEHHOM 3a/1a4H;

BBICTYIIaTh C IpE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AEATENbHOCTH, MOIYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBIIOJHEHUH XUMHYECKOTO
OKCIEPUMEHTa, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanMzanuu yueOHOTO MPOEKTa, U (POPMYIHPOBATh BBIBOJBI [0 pPE3yJbTaTaM MPOBEIEHHBIX
UCCIIeIOBAHUM MyTEM COTJIACOBAHMSI MO3ULIUN B X0/1€ 00CYKJIEHUSI 1 0OMEHa MHEHUSMHU.

PeryasiTuBHbIe YHHBepPCAJIbHbIE yUeOHbIe IeiicCTBUS:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYILIECTBIISATh CBOIO MO3HABATEIbHYIO JIESTEIHHOCTD,
onpenenss e€ enu M 3a/aud, KOHTPOJIMPOBaTh M MO Mepe HE0OXOAMMOCTH KOPPEKTUPOBATh
Ipe/ularaéMblii aJITOPUTM JIEHCTBUIM NMpPU BBHINOJHEHUU YYEOHBIX M MCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3hHEeKTUBHBINA CIOCOO UX pEIIeHUs ¢ YUETOM MOIy4YeHHs] HOBBIX 3HAHUH O
BEIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYIIECTBIISATH CAMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE CaMOaHalIn3a U CAMOOLIEHKH.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3yabTaThl OCBOCHHUS MPOrpaMMbI MO0 XMMHMU Ha YriyOJIEHHOM YpOBHE Ha
YPOBHE CpeIHero oOuero o0pa3oBaHMs BKIIOYAIOT cHenuduueckue g yueOHOTro mpeaMera



«XUMHUS» HAy4HBIC 3HAHUS, YMECHHSI U CIIOCOOBI JIEHCTBUN MO OCBOCHHIO, MHTEPIPETALUU U
peoOpa30BaHMUIO 3HAHUM, BHJIBI JICATEIHHOCTH TI0 MOJyYECHUIO HOBOTO 3HAHUS M MPUMEHEHHIO
3HAHUW B Pa3MYHBIX YYEOHBIX CUTYyalUsX, & TaKXKE€ B peaJbHBIX >KU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C XUMHUEH. B mporpamme mo XuMHM NpEIMETHBIE PE3YNbTaThl MPEACTABICHBI 1O
rojiaM U3y4eHusl.

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHnyeckas XUuMUsD» OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEJACTABICHUA: O MECTe W 3HAYCHWHM OPTaHWYCCKOW XHMHU B
CHUCTEME €CTECTBEHHBIX HAyK U €€ pOJIH B 00CCIICYCHUH YCTOMYMBOTO Pa3BUTHSI YEJIOBEYCCTBA B
pelieHuu MpoOJieM HKOJIOTUYECKOM, IHEPreTUYECKOM M TMHUIIEBON 0€30MacCHOCTH, B PAa3BUTUU
MEIIMIIUHBI, CO3/JIaHUH HOBBIX MaTE€pUaJOB, HOBBIX HCTOYHUKOB OJHEPrUH, B OOECMECYECHUU
paIlMOHAIBLHOTO MPUPOJIOTIONIH30BAHNSA, B (GOPMUPOBAHUNA MHUPOBO33PEHUS U OOMIEH KyIbTYpPbI
YEJIOBEKa, a TaKXe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MPUPOIHOMN Cpeae;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIInue
MOHATUS — XWMHYECKHH JJIEMEHT, aToM, SApO W d3JEKTpOHHas 00oJjiouka aroma, s-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMSI aToMa, THOPUAM3AIlUsS aTOMHBIX
opOuTanei, WOH, MOJIEKYyJla, BAJICHTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTENEHb OKUCICHUS,
XUMUYECKas CBSI3b, MOJb, MOJISIpHAs Macca, MOJIAPHBIM OOBEM, YIJIEPOIHBIN CKEJeT,
(GyHKIMOHAIbHAS TpYIIa, paguKkai, CTPYKTypHble (GopMyibl (pa3BEPHYThIE, COKpalEHHBIE,
CKEJIETHBIE), W30MEpHUsl CTPYKTypHas W TPOCTPAHCTBEHHas (reoMeTpuuecKasi, ONTHYECKas),
M30MEPBI, TOMOJIOTUYECKUA PsJ, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- M a30TCOJAEpIKAIIUE
OpraHWYEeCKHE COEAMHEHHUS, MOHOMEp, IMOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCIMHCHUS; TEOPHUH, 3aKOHBI (mepuoaudeckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOCHHS
opranndeckux BemecTB A. M. byrinepoBa, 3aKOH COXpaHEHHMS MAacChl BEIIECTB, 3aKOH
COXpPAaHEHHS U TMPEBpALICHHUs] DSHEPrUM NpPH XUMHUYECKUX PEaKIUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH, MHUPOBO33PEHUECKHE 3HAHUA, JIEKAIIME B OCHOBE IMOHUMAaHUS
MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX SIBIICHUW; TMPEACTaBICHUS O MEXaHM3Max
XUMUYECKUX PpEAKIUH, TEPMOAUHAMUYECKMX M KHHETUYECKHX 3aKOHOMEpPHOCTSX HX
MPOTEKAHUS, O B3aUMHOM BIIMSHUU aTOMOB W TPYII aTOMOB B MOJIEKYNax (MHAYKTUBHBIN U
Me3oMepHbId 3 dekTs, opueHTanTel | u Il pona); dakromornueckne CBEACHHS O CBOMCTBAx,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUITUX OPraHUUECKUX BEIIECTB B OBITY
U TPAKTUYECKON JESITeTbHOCTH YeNOBeKa, OOIMX HAay4YHbIX MPUHIUIAX XUMHYECKOTO
MIPOM3BOJICTBA (HA IPUMeEpe MPOU3BOACTBA METAHOMA, IEPepadOTKH HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTepHbIe MPU3HAKK MOHATUH, yCTaHABINBATh
HX B3aMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOLIME MOHATHS P OITUCAHUU COCTaBA, CTPOCHUS U
CBOWCTB OPraHUYECKUX COETUHEHMUII;

chOpMUPOBAHHOCTH YMEHUIA:

HCIIOJIb30BATh XUMHUUYECKYIO CUMBOJIMKY JJI1 COCTABIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX M CKENETHBIX) POPMYIT OPraHUYECKUX BEIIECTB;

COCTaBJATh yPAaBHEHHS XMMHUYECKMX pPEAKUUA M  pPACKpbIBaTh MX  CYIIHOCTb:
OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIMIl MOCPEACTBOM  COCTABJIEHHUS  BIIEKTPOHHOTO
OamaHca JTHUX peakIui, peakiuii HMOHHOTO oOOMeHa MYTEM COCTaBJICHHS HUX TMOJHBIX H
COKpalI€HHBIX HOHHBIX YPaBHEHUI;

W3TrOTaBIMBATh MOJIETM MOJIEKYJ OPraHUYeCKUX BEIIECTB MJId WUIIOCTpaluu UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHUS;



c(OPMHUPOBAHHOCTh YMEHHI: YCTaHABIMBATH IPUHAICKHOCTh U3yYEHHBIX OPTaHUYECKUX
BEIIECTB 10 UX COCTABY M CTPOCHUIO K ONPEACNEHHOMY KIIacCy/TpyIe COCTMHEHUH, 1aBaTh UM
Ha3zBaHMs o cuctemarnueckoil HoMeHknatype (IUPAC) u npuBoauth TpuBUaIbHBIE Ha3BaHUs
JUIs  OTAEIbHBIX IPEJCTABUTENEH OPraHWYECKUMX BEUIECTB (STWIIEH, AaUeTWIEH, TOJyoJI,
TJIMIEPUH, OSTUICHTIUKONb, (eHos, (OopMalbIeTHa, aleTajibIeruy, ameToH, MypaBbUHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJIEMHOBAs, MaJbMUTHHOBAas KHUCJIOTHI, IJIMLUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHWII, U30IPEH, XJIOPOIIPEH, CTUPOJ U JPYTue);

C(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BUA XHUMHUYECKOW CBSI3M B OPraHUYECKUX
COeIMHEHUAX (KOBaJIEHTHAs U MOHHAS CBA3b, G- U M-CBA3b, BOJOPOHAS CBS3b);

C(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemiecTB A. M. ByriepoBa st 00bSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTpOEHUS;

cOpPMUPOBAHHOCTh YMEHHUH XapakTepus3oBaTb COCTaB, CTpOCHHE, (UINYECKHE U
XMUMHMUYECKHE CBOMCTBA TUIMMMYHBIX MPEACTABUTENCH pa3IuYHbBIX KJIACCOB OPTaHNYECKUX BEIIECTB!
QJIKaHOB, LHUKJIOAJKAaHOB, AJKEHOB, AJKaJMEHOB, AJKUHOB, apOMaTHYECKHUX YIJIEBOJOPOJIOB,
CIUPTOB, AlbJETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTBIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, M- U TOJHCAXapuI0B),
WUTIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXIY HUMH YpPaBHEHHSIMH COOTBETCTBYIOLIUX
XMUMHMUYECKUX PEaKLUi ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (popMyT;

chOpPMUPOBAHHOCTh YMEHHUSI TOATBEPXAATh Ha KOHKPETHBIX IIpUMeEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYECKHUX COEAMHEHWH OT KpaTHOCTU U THIIA
KOBAJICHTHOH CBSI3U (G- U T-CBA3M), B3aUMHOTO BJIMSTHHSI aTOMOB U I'PYII aTOMOB B MOJICKYJIaX;

C(OPMHPOBAHHOCTb YMEHMSI XapaKTepU30BaThb HCTOYHMKHM YIJIEBOAOPOJHOIO ChIPbs
(HedTh, MPUPOMHBIN Ta3, yrojb), CIOCOOBI €ro MepepadOTKU M MPAKTUICCKOE MPUMEHEHUE
MPOJAYKTOB MepepabOTKH;

C()OPMHPOBAHHOCTb BIAJEHUS] CHCTEMON 3HAaHMM O €CTECTBEHHO-HAy4HBIX METOIax
[IO3HAaHUA — HAOJIONEHUM, W3MEPEHUM, MOJCIUPOBAHUH, OHKCIEPUMEHTE (peaJlbHOM H
MBICJIEHHOM) U YMEHUS IPUMEHSTh 9TH 3HAHUS;

C(OPMHPOBAHHOCTh ~ YMEHHUS IPUMEHSATb OCHOBHBIE  OIEpallid  MBICIUTEIbHOMN
NeATeNbHOCTH — AaHalIM3 U CHHTE3, CpaBHEHHE, 000OILIeHHE, CHUCTEMaTHU3allUI0, BBISBICHUE
IIPUYMHHO-CIIEICTBEHHBIX CBSI3€H — AJIs1 U3y4EHUsI CBOMCTB BEILECTB U XUMUYECKUX PEAKIIMIA;

C(OPMHUPOBAHHOCTb YMEHH: BBIABIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUI C MOHATUSAMU U
IPEJICTaBICHUAMU JAPYTHX €CTECTBEHHO-HAay4YHbIX HpPEIMETOB Juid 0Oojiee OCO3HAHHOTO
[IOHMMaHUs CYIIHOCTH MaTepUAJIbHOTO €IMHCTBA MHUPA, MCIOJB30BaTh CUCTEMHbIE 3HAHUS IO
OpPraHM4eCcKON XUMMHU JJIs1 OOBSACHEHHS U MPOTHO3UPOBAHUS SIBICHUM, UMEIOIIUX €CTECTBEHHO-
Hay4YHYIO IPUPOY;

C(OPMHUPOBAHHOCTh YMEHHUI: HPOBOJUTH pacué€Thl IO XUMHUYECKUM (opMmyaam HU
YPaBHEHUSAM XHUMMUYECKMX PEAKIMH C MCIOJIb30BaHHEM (PU3MYECKHX BEIMYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOLUIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl MO0 HAXOXKJICHUIO XUMHUUYECKOH (OpMyINbI BELIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM
XUMUYECKUX 3JIE€MEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BEIECTB;

Cc(OPMHUPOBAHHOCTh YMEHM: IMPOTHO3MPOBATh, aHAJIM3UPOBATh U OLEHUBATH C MO3ULUHN
HKOJIOTHYECKON 0€30MacHOCTH TMOCHEACTBUS OBITOBOM M NPOM3BOJCTBEHHOM JAEATENbHOCTH
YeJoBeKa, CBS3aHHOM ¢ mepepabOTKON BeIIeCTB, HCHOJIb30BATh IOJTYYEHHBbIE 3HAHUS JUIS
MPUHATHUS TPAMOTHBIX PEIICHUI MPoOJIeM B CUTYallUsX, CBA3aHHBIX C XUMUEH;



c(OPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XUMHUYECKHIMA
AKCHEPUMEHT (IIOJyYEHUE U U3yYEHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIE pEaKIIUU
YIJI€BOJOPOJOB PA3IMYHBIX KIACCOB M  KHUCIOPOACOJEPXkAILIUX OPraHUYECKUX BEIIECTB,
pelIeHHe OHKCHEPUMEHTAJIbHBIX 33Jay II0 pPaclO3HAaBAHUIO OPraHUYECKHX BELIECTB) C
coOmoieHneM TpaBwil  0e30macHOTO  oOpamieHHs C  BEUIeCTBAaMH M JIAOOPAaTOPHBIM
oOopynoBanuem, (HOpMyIHpPOBAaTh IIeNb HMCCIECJOBAHUS, IMPEICTABIATh B PA3IUYHON (hopme
pe3yJbTaThl SKCIIEPUMEHTA, aHATM3UPOBATH U OLIECHUBATh UX JIOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTH YMEHHIA:

COONIOIaTh TIPAaBHJIA AKOJIOTHUECKH IEJIECO00pa3HOT0 MOBEACHHS B OBITY M TPYAOBOM
JESTEIbHOCTH B ILEJIAX COXPAHEHHUS CBOErO 30pOBbs, OKpYXKalolled HPUPOJHON cpenpl U
JOCTUXKEHHS €€ YCTOMYMBOTO Pa3BUTHUS;

OCO3HABaTh OIMACHOCTb TOKCHUYECKOIO AECWCTBMSI HAa JKUBbIE OPraHU3Mbl ONpEAETEHHBIX
OPraHMYeCKUX BEIIECTB, MOHUMas cMbich noka3arens [TJIK;

aHAJIM3UPOBATh  1€]1€cO00pa3HOCTh  NPUMEHEHHMsS]  OpraHMYeCKUX  BEIIeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOILLEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIM TMOUCK XHUMHYECKOM
nH(popMallMKd B pa3jMYHBIX MCTOYHMKAX (HayyHas U ydeOHO-Hay4yHasl JUTepaTypa, CpelcTBa
MaccoBoil uH(popMauuu, MHTepHET U JApyrue), KPpUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uH(popmalnio, nepepadaTbiBaTh €€ U UCIOJIB30BATH B COOTBETCTBUM C IOCTaBICHHON ydeOHOM
3a1aueH.

11 KJIACC

IIpenmeTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas M HeopraHMyecKas XUMHsD)
OTpaXkaroT:

Cc(OPMHUPOBAHHOCTh MPEJCTABICHHUI: O MaTEpPUAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
Y TI03HABa€MOCTH SIBJIEHUI NPHUPOJBI, O MECT€ W 3HAYEHUM XHUMHM B CHCTEME E€CTECTBEHHBIX
HayK U e€ posiu B 00ECIeYeHUN YCTOWYMBOIO Pa3BUTHS, B PELICHUU MPOOIEM HKOJIOTHYECKO,
SHEPreTU4ecKoil M MuieBoil 0e30MacHOCTH, B pa3BUTHM MEAMLIMHBI, CO3JaHMHM HOBBIX
MaTepualioB,  HOBBIX  HMCTOYHHUKOB  SHEpruM, B  OOECIEYEeHUH  pallMOHAIBHOI'O
IIPUPOJIOIIOIIL30BaHUSA, B POPMHUPOBAHUU MUPOBO33PEHHUS U OOLIEH KyJIbTYphl YEJIOBEKa, a TAKKe
9KOJIOTUYECKU 0O0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/10POBBIO M IPUPOJHOM Cpefe;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAaHUHM, KOTOpas BKJIOYAET: OCHOBOIOJAraroliue
MOHATUS — XUMUYECKUH 3JIEMEHT, aTOM, AP0 aTOMa, U30TOIIbI, AEKTPOHHAst 000JI0YKa aTOMa, S-
, p-, d-aTomHBIE OpOMTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSHMS aToOMa, TUOpHIM3aIus
aTOMHBIX OpOuTajielf, HMOH, MOJEKYla, BaJCHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHMCIICHMs, XHMHUYECKas CBsA3b (KOBaJIeHTHas, MOHHAs, MeTaJuIM4yeckas, BOJIOpOJHAs),
KpUCTa/NIMYECKasi peléTka, XUMUYECKas peaklus, PacTBOP, IEKTPOJIUTHI, HEIIEKTPOJIMTHI,
AJIEKTPOJIMTUYECKAs  JUCCOLMalus, CTENeHb JUCCOLMAIMM, BOJOPOJIHBIM  IOKa3aTelnb,
OKHCIIUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEKT XUMUUECKOH peakinu, CKOPOCTb XUMUYECKOH
peakuuy, XUMHMYECKOE paBHOBECHE, TEOPUHM U 3aKOHBl (TEOpHsl HICKTPOJIUTHYECKOM
aucconuanuu, nepuoaudeckuii 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHUs MacChl BEIIECTB,
3aKOH COXPAHEHHUs W NPEBpAILEHUs DHEPIMH IIPU XUMHUYECKUX PEAKUUAX, 3aKOH NOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JISKAIUE B OCHOBE IOHMMAHUsA NPUYMHHOCTU U CHCTEMHOCTH
XMUMHMUYECKUX SIBJICHHUM; COBPEMEHHBIE INPEICTABICHUS O CTPOCHHUU BELIECTBA HAa AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM ¥  HAJAMOJIEKYJISIPHOM YPOBHSAX; HPEJICTaBICHHUS O MEXaHU3Max
XMMHMUYECKUX pEaKUud, TEPMOJMHAMUYECKMX M KHHETUYECKMX 3aKOHOMEPHOCTAX HX



MpPOTEKaHUs, O XUMHYECKOM paBHOBECHM, pacTBOpax W JIUCIEPCHBIX CHUCTEMax;
(hakTOJIOrMYeCKHUe CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYCHUH M OE30MaCHOM HCIOIh30BaHUH
BOKHEHIIIMX HEOPraHUYECKUX BEIIECTB B OBITY W NPAKTHUYECKON MACSITETHLHOCTH YEIIOBEKa,
00IIMX HAYYHBIX MPUHIIUTIAX XUMHYECKOTO MTPOU3BOICTBA;

c(OPMHUPOBAHHOCTh YMEHUM: BBISBJIATH XapaKTePHBIC MPU3HAKH TMIOHATHH, yCTAaHABINBATH
MX B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHS MPU ONMUCAHUH HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(OPMHUPOBAHHOCTh YMCHHSI HCIIOJIb30BATh XUMHUYCCKYIO CHMBOJIMKY JUISI COCTABIICHUS
dopMysT BEIIECTB M YpaBHEHUH XUMUYCCKUX PEAKIMi, CHCTEMATHYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHaNbHbIE HA3BaHUS OT/ICIBHBIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHUSI OTIPEIEIATh BAJIGHTHOCTh U CTETIEHb OKUCIICHHUS] XUMHUYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XUMHYECKON CBsI3U (KOBaJCHTHAs, MOHHAs, METAJTMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAITMIECKON pelETKH KOHKPETHOTO BEIIECTBA;

chOpMUPOBAHHOCTh YMEHHUSI OOBICHATH 3aBHUCUMOCTH CBOWCTB BEIECTB OT BHA
XMUMHMUYECKON CBSI3M U TUNA KPUCTAUIMYECKON peréTku, OOMEHHBIM U JOHOPHO-aKIENTOPHBIH
MEXaHU3MbI 00pa30BaHUs KOBAJIGHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHI: KIaCCH(UIIUPOBATH: HEOPraHWYECKHE BEIIECTBA MO UX
COCTaBy, XHUMHUYECKHE PEAKIMH M0 PA3TUYHBIM MpPU3HAKAM (YHUCITy M COCTaBY pearupyroux
BEIECTB, TEIUIOBOMY J((GEKTy peakiuu, HU3MEHEHHI0 CTENeHEH OKHCICHUS JIIEMEHTOB,
00paTUMOCTH, y4YaCTHIO KaTajau3aropa W JPYTHE), CAMOCTOSTEIBHO BHIOMPATh OCHOBAHHS M
KPUTEPHUH TSI KIacCU(UKAIINHN U3YIa€MbIX BEIIECTB U XUMUYCCKUX PEaAKIIHi;

chOpMHUPOBAHHOCTh YMEHHSI pacKpbIBaThb CMBICHI Mepuoauueckoro 3akona JI. W.
MenneneeBa W JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MMPOTHOCTUYECKYIO (YHKIINH,

cOpMHUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB M HMOHOB
XUMHUUYECKUX JJIEMEHTOB MepBoro—4yerBéproro mnepuogoB Ilepuomnueckoit cucremsr JI.W.
MenpeneeBa, UCHOJIb3ys MOHATUS «IHEPreTUYECKUE YPOBHMY, «IHEPreTUUECKHE IOYPOBHM,
«s-, p-, d-aromHBIE OpOUTANM», «OCHOBHOE M BO30YXKJAEHHOE OSHEPreTUYECKHE COCTOSHUS
aToMa»; OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJJIEMEHTOB M HX
COeIMHEeHUH 10 TlepuoaaM u rpynnaM Ilepuoauyeckoid cucrtemsl [l. . MenpeneeBa, BaJeHTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX AJIEKTPOHHBIX 000JI0UEK;

chOpMUPOBAHHOCTh yYMEHHUMN: XapaKTepu30BaTh (OMUCHIBaTh) OOLIME XUMHUYECKUE
CBOWCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYILIECTBOBAHUE I'€HETUYECKON CBS3U
MEK/ly HEOPraHMYECKUMU BEILIECTBAMU C MIOMOIIbIO YPABHEHHI COOTBETCTBYIOIMX XUMHUECKUX
peaxkuui;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakiuil MoCpeaCTBOM COCTaBIICHHS AJIEKTPOHHOro OanaHca 3TUX PEaKIMil; peakiuil HOHHOTO
oOMeHa MyTéM COCTaBIEHUS MX IMOJHBIX M COKpPAlIEHHBIX HOHHBIX YpPaBHEHWIi; pPeaKIHii
TUAPOIIN3a; PEaKIMil KOMIIJIEKCOOOpa3oBaHus (Ha MpUMepe THAPOKCOKOMILIEKCOB IIMHKA H
ATFOMUHHS);

chOpPMUPOBAHHOCTh yMEHHUSI OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECKHX
peakuMii ¢ y4€TOM HMX DSHEPreTHYECKHUX XapaKTePUCTUK, XapaKTep H3MEHEHHUS CKOPOCTH
XMUMHUYECKON pEeakiMu B 3aBUCUMOCTU OT Pa3IMYHBIX (DAKTOPOB, a TAKXKE XapakTep CMEIICHUS
XUMUYECKOTO paBHOBECHUS O] BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunuun Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUYECKUE PEAKIIUH, JIeKAIIUe B OCHOBE
MPOMBIIIJIEHHOTO TIONYYeHUS] CEePHOM KHUCIOThI, aMMHakKa, OOIIMe HayuyHble MPUHIIUITBI



XMUMUYECKHUX TPOU3BOJCTB; IEJIECO0OPA3HOCTh IMPHUMEHEHUS HEOPraHMYeCKUX BEIIECTB B
MIPOMBILIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3;

c(hOpPMHUPOBAHHOCTH BJIQJICHUSI CUCTEMOW 3HAHWI O METO/IaX HAYYHOTO IMO3HAHUS SBIICHUI
OpuUpoasl — HaOMIOJCHWE, W3MEpPeHHe, MOJCIUPOBAHUE, OKCIEPUMEHT (pealbHBId H
MBICJICHHBIN), UCIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS NPUMEHSATH 3TH 3HAHUS TPHU
IKCIIEPUMEHTAILHOM UCCIICJIOBAaHHHM BEIICCTB M JUISI OOBSCHEHUS XUMHYCCKHX SIBJICHHUI,
HMMEIOLIUX MECTO B PUPOJE, IPAKTUUECKOMN JEATEIbHOCTH YEJIOBEKA U B [IOBCEHEBHOM KU3HU

c(OPMHUPOBAHHOCTh YMEHUS BBISBIISATh B3aMMOCBS3b XHMHYCCKUX 3HAHUNA C TIOHSITHSIMH U
NPEJICTaBICHUAMU JPYTHX E€CTECTBEHHO-HAyYHBIX NPEIMETOB JUIs 0ojieeé OCO3HAHHOTO
MMOHUMAaHMSI MAaTePUATILHOTO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHS TPOBOJUTH PACUEThI: C UCIOJIb30BAaHUEM MOHSITUN «MaccoBast
JI0JIsl BEIIECTBA B PacTBOPE» U «MOJISIpHAsi KOHIIEHTpAIMs»; Macchl BEllecTBa WM 00bEéMa rasza
10 U3BECTHOMY KOJIMYECTBY BEIECTBA, MAacCe WM 00BEMY OJJHOTO M3 YYaCTBYIOIIMX B PEAKIUHU
BEIIECTB; TEIJIOBOro 3pQeKTa peakuu; 3Ha4eHNs BOJOPOJHOTO MOKa3aTelsl paCTBOPOB KUCIOT
W IIeJoYeld ¢ M3BECTHOM CTEMEHbIO IAMCCOIMAIMM; Macchl (00BhEMa, KOJIMYECTBa BEIIECTBA)
MPOJIyKTa peaKiuu, €ClId OJTHO M3 MCXOJHBIX BELIECTB JAHO B BUJE PacTBOpa C ONpeAeiaEHHON
MaccoBOM J/10Jel pacTBOPEHHOTO BEIIECTBA WM JaHO B H30bITKE (MMEET MpHUMECH); I0JIU
BBIXO0/1a TTPOJIYKTA PEAKIINN; 00BEMHBIX OTHOIIICHUH Ta30B;

c(OpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh U NMPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (TPOBEIEHUE peakluii HOHHOTO 0OMeHa, OITBEPIK/IEHHE KaYeCTBEHHOIO COCTaBa
HEOPraHUYECKUX BEIECTB, ONPEENIEHUE CPEe/ibl paCTBOPOB BELIECTB C MOMOIIBbIO HHAUKATOPOB,
W3Y4YE€HHUE BIUSHUS pPa3INYHbIX (PAaKTOPOB Ha CKOPOCTh XMMHUYECKOM pEaKIHUH, pelleHue
AKCIEPUMEHTAJIbHBIX 3a/a4 1Mo TemaMm «Metamibl» U «Hemeramib») ¢ coO0IeHUEM MPaBUI
0e30macHOTO OOpalleHus] ¢ BEIIECTBAaMU M JabOpaTOpHBIM 000pyIOBaHHEM, (OPMYIUPOBATH
1elnb HCCIENI0BaHUS, TMPEACTAaBIATh B pa3iudHOW (opMe pe3yiabTaThl JKCIEPUMEHTa,
aHAJIM3UPOBATh U OIICHUBATh MX JOCTOBEPHOCTb;

cOpMUPOBAHHOCTh YMEHUI: COOMIOAATh MpaBUiia MOJIb30BAHUS XUMHYECKOU MOCYI0N U
nabopaTopHbIM 000pyIOBaHHEM, OOpaIleHHs C BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKLHUSMU
[0 BBINOJHEHHUIO Ja0OPATOPHBIX XHUMHYECKUX OIBITOB, SKOJOTHMYECKH IIeIeCO00pa3HOro
MOBEACHUA B OBITY M TPYIOBOHl JAEATEIBHOCTH B LENSIX COXPAHEHUS CBOErO 3/I0POBBA,
OKpY)Kalollel MPUPOAHON cpelbl U JOCTHKEHUS €€ YCTOMYMBOTO pPa3BUTHS, OCO3HABATh
OTMACHOCTh TOKCHYECKOTO JEHCTBHSI Ha >KHMBBIE OPraHU3Mbl OMPENCIEHHBIX HEOPraHMYECKHUX
BEIIECTB, MOHUMas cMbIich nokasarens [1JIK;

c(OpMUPOBAHHOCTh YMEHHMIi: OCYIIECTBISATH II€JIEHANIPABICHHBI MOMCK XUMHYECKOU
uHpopMallUKd B pa3jMYHBIX MCTOYHMKAX (HayyHas U y4eOHO-Hay4yHas JUTepaTypa, CpelCcTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPUTHUYECKH aHAIM3UPOBATH XHUMHYECKYIO
uHpopmalnio, nepepadarbiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C MOCTaBICHHOW yuyeOHOU
3aJ1avuen.
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OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUsI K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001IEro 06pa3oBaHMsA

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKJIKOYAET:

1.1

OCHOBOIIOJIATAIONINE TOHATHS  (XMMUYECKHH  DJIEMEHT, aToM, H30TOIIbI,
JJNIEKTPOHHAs 00oJiouka aroma, S-, p-, d-DIEKTPOHHBIE OpPOWUTATU aTOMOB,
OCHOBHOE€ M BO30YXJIEHHOE COCTOSIHME€ aTroMa, HWOH, MOJEKYJa, BaJeHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTD, CTETIEHb OKHUCICHUS, XUMHYECKas CBS3b (G- U T-CBS3b,
KpaTHBIE CBSI3M), TMOpUN3alUsl aTOMHBIX OpOuTael, KpucTajsinyeckasl peneTka,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, MOJISIpHAs KOHIIEHTPAIIHS, PaCTBOPHI
(MCTUHHBIE, TUCHEPCHBIE CHUCTEMBI), KPUCTAJUIOTHIPATHI, YIIEPOIHBIA CKEJeT,
(GyHKIIMOHATBHAS TPYIINA, PAIUKall, H30MEPHI, CTPYKTYpHast Gopmylia, H30MepHs
(cTpykTypHasi, reomeTpuyeckas (I[UC-, TPAHCU30MEpPHs), TOMOJIOTHUECKUN psf,
TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOJA- M  a30TCOJEpKallhe COeIUHEHUS,
OMOJIOTMYECKH AaKTHUBHBIC BeEIIeCTBA (YIJIEBOIBI, JKHUPBI, OCJIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COEIMHEHUS, KPEKHHT,
PUGOPMUHT, THIBI XUMHMUYECKMX PEAKLMH (OKHUCINUTEIBHO-BOCCTAHOBUTEIbHBIE,
9K30- M SHIOTEPMHUYECKUE, PEAKLIUU HOHHOrO OOMEHa, FOMO- M I'eTepPOreHHBIE,
oOpatiMble ® HEOOpaTUMBIE), PACTBOP, OJICKTPOJIUTHI, HEIJICKTPOJIUTHI,
IEKTPOJIMTUYECKAs  JUCCOLMAIMs, CTENeHb JUCCOLMUAIMH, OKUCIUTEIb,
BOCCTAHOBMTENb, 3JIEKTPOJIU3, CKOPOCTh XMMHUYECKON peaklnu, XUMUYECKOe

paBHOBECHE)

1.2

TEOPUHU U 3aKOHBI (TEOPHSI XUMUYECKOTO CTPOEHHUSI OpraHuyYecKux BemiecTB A.M.
BbytnepoBa, Teopusi snexTponuTHYecKo aucconmanuu, [lepuoguueckuii 3aKoH
J.W1. MenneneeBa, 3aKOH COXpaHEHHsI MaCChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKUIN
SI3BIK XMMHUH, MHPOBO33PEHUYECKHE 3HAHMS, JIeKallMe B OCHOBE MOHUMAaHUS
NPUYUHHOCTH M CHCTEMHOCTHM  XMMHUYECKHX  SBJIGHUH, COBPEMEHHBIC
MPEJCTaBJICHUsI O CTPOCHHMM BEIIECTBA HA ATOMHOM, MOJEKYISIPHOM H

HaIMOJICKYIISIDHOM YPOBHAX

1.3

NpEACTAaBJICHUA O MCXAHU3MAX XHUMHUYCCKUX peaKHHﬁ, TCPMOANHAMUYICCKUX U
KHHCTHYCCKUX 3aKOHOMCPHOCTAX HUX MPOTCKAHUA, O XUMHYCCKOM PAaBHOBCECHH,

AUCTICPCHBIX CUCTCMAX

1.4

(I)aKTOJ'IOl"I/ILIeCKI/Ie CBCIACHUA O CBOﬁCTBaX, COCTaBEC, IOJYYCHHU U Oe3omacHOM
HCII0JIb30BAaHUM BaKHEUIIIHX HCOPTaHNYCCKUX U OPraHUYCCKUX BCIICCTB B 6BITy 151

HpaKTquCKOﬁ ACATCIBHOCTHU YCJIOBCKA




1.5

oOmue HayyHble MNPUHIMIBI XHMHUYECKOTO IPOW3BOACTBA (HA MpHUMEpe

MIPOU3BOJICTBA CEPHOI KUCIOTHI, aMMHaKa, METaHoJa, epepaboTKH HePTH)

CdhopmupoBaHHOCTH YMEHUU BBISBIISTH:

2.1

XapaKTCPHBIC TIPU3HAKKM KW B3aUMOCBA3b H3YYCHHBIX HOH?ITPIﬁ, MIPUMCHATH
COOTBCTCTBYIOIIHEC ITOHATUSA IIPU OIMUMCAHUHN CTPOCHUA U CBOMCTB HCOPraHn4eCKux

1 OPraHnvYCCKUX BCIICCTB U UX npeBpameHHﬁ

2.2

B3aMMOCBS3h XHMHYECKUX 3HAHUM C TIOHATHIMH U MNpEACTAaBJICHUAMU OPYTUX
npeaMEeToB JIA 0o0Jiee OCO3HAHHOTO IIOHUMAHHWS U OOBICHCHHUS CYIIHOCTHU

MaTCpHUaIbHOI0 €IUHCTBA MUpa

CdopMHUpPOBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

HanMMCHOBaHUA XUMHNYECKUX COGI[I/IHGHI/Iﬁ MCKIYHApOAHOTO COr03a
TGOpCTH‘{CCKOﬁ n HpPIKJ'Iﬂ}IHOfI XMMHU W TPHUBUAJIBHBIC HAa3BaHWA BCIICCTB,
OTHOCAINUXCSA K H3YYCHHBIM KjacCaM OpPraHM4ECKUX HW HCOPraHUYCCKHUX

COoeqUHEHNN

3.2

XMMHUYECKYI0 CHMBOJIMKY JJISl COCTaBJIEHHS (OPMYT HEOPraHMYECKUX BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX)

(hopmMy OpraHUYECKHUX BEIIECTB

CdopMHUpOBaHHOCTH YMEHHS KIACCU(UIIUPOBATD:

4.1

HEOPraHM4CCKUC BCHICCTBA, CAMOCTOATEIIBHO BBI6I/IpaTB OCHOBAHHA U KPpUTCPUU IJIA

KJ'IaCCI/I(l)I/IKaHI/II/I HN3Yy4aCMbIX XUMHUYCCKUX 0OBEKTOB

4.2

OPraHu4cCKHEC BCHICCTBA, CaMOCTOATCIIBHO BBI6I/IpaTB OCHOBaHUA W KPUTCPUH IJIA

KJ'IaCCI/I(bI/IKaHI/II/I HU3Yy4a€MbIX XUMHUYCCKUX 0OBEKTOB

4.3

[0 PA3IMYHBIM MPHU3HAKAM (UKCITy U COCTaBYy PEarHpyIOIIMX BEIIECTB, TEIIIOBOMY
3pdexTy peaxkiyy, U3MEHEHHIO CTeleHed OKHUCICHHUS SIIEeMEHTOB, OOpaTMMOCTHU

PeaKIuy, y4acTHIO KaTau3aTropa)

ChopmupoBaHHOCTH YMEHUSI XapaKTepU30BaTh AIIEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM M BO30YXJIEHHOM COCTOSIHMM) U MOHOB XUMUYECKUX 3JeMEHTOB 1 — 4
nepuosioB Ilepuonuueckoit cucrembl JI.JI. MenneneeBa M HMX BaJICHTHBIE
BO3MOXHOCTH, MCHOJb3ysd TMOHATUSA S-, p-, d-dIEKTpOHHBIE oOpOHUTay,

OHEPICTUYCCKHUEC YPOBHU

C(I)OpMI/IpOBaHHOCTB YMCHHUA OOBSACHSATH 3aKOHOMCPHOCTU HU3MCHCHUS CBOICTB

XUMHUYCCKHUX JJICMCHTOB H O6pa3yeMHX HUMH COCIWHEHHUU II0 nepuoaamM Hu

rpymnmnam

C(I)OpMI/IpOBaHHOCTB YMCEHHA COCTABJIATH YPABHCHUA XUMHUYCCKUX peaKI_[I/II\/’I u

PACKPBIBATH UX CYIIHOCTL:

7.1

OKHCIIUTCIBHO-BOCCTAHOBHUTCIBHBIX peaxunﬁ moCcpeaACTBOM COCTaBJICHU

QJICKTPOHHOT'O OayraHca 3TUX peaKuHﬁ




7.2

YPaBHEHUS DPEAKLUUN DPa3IMYHBIX THIIOB;, IIOJHBIE M COKPAIUEHHBIC YPABHEHUs
peaknuii HOHHOTO OOMEHa, YUYUTBIBAs YCIOBHS, PU KOTOPBIX 3TU PEAKLUUH HIYT

J0 KOHIIa

7.3

peakuuMii  TUIpOJIM3a, PpeaKIuil ~ KOMIUIEKcooOpa3oBaHus  (Ha  MpuUMeEpe

TUAPOKCOKOMILUIEKCOB IIMHKA U AJTFOMUHUS )

ChopmupoBaHHOCTH YMEHUS MTOATBEPIKIATH:

8.1

Ha KOHKPETHBIX NMPHUMEpax XapakTep 3aBUCUMOCTH PEAKIMOHHOH CIOCOOHOCTH
OpPraHMYECKUX COCIUHEHMHM OT KPAaTHOCTH M THIIA KOBAJIEHTHOW cBs3U (0- U T-
CBSI3M), B3aMMHOTO BJIUSHHUS aTOMOB M TPYIIl aTOMOB B MOJIEKYJIaX, a TaKKe OT

0COOEHHOCTEH peanu3ayy pa3INuHbIX MEXaHU3MOB MIPOTEKAHUS PEAKIIUM

8.2

XapaKTCPHBIC XUMHNYCCKHE CBOMCTBA BCIICCTB COOTBETCTBYIOLIMMHU

JKCIIEPUMEHTAMM U 3aIIUCAMH YPAaBHEHUN XUMUYECKUX PEAKIINI

CpopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh COCTAaB M BAKHEWIIIME CBOMCTBA
BEIIECTB, MPUHAJICKANMUX K ONPENEIEHHBIM KJIaccaM M TpynmnaM COEIUHEHHI
(IpocThie BemIecTBa, OKCHABI, THUAPOKCHBI, COJH; YIJIEBOAOPOIBI, IMPOCTHIE
3¢upsl, COUPTHI, (PEHOJIBI, aTbETHAbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIC

3(UpPBI, )KUPHI, YTIAEBOIbI, AMUHBI, aMUHOKUCIIOTHI, OCTTKH )

10

ChopmupoBaHHOCTh YMEHUSI NMPOBOJAUTH PAcUEThl MO XUMHUYECKUM (QopMyriaM U

YPaBHCHHUAM XUMHUYCCKHUX peaKuHﬁ C UCIIOJIb30BaAaHHUEM (1)I/ISI/I‘ICCKI/IX BCJIIMYMH:

10.1

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTa PEaKIMH, €CIW OJHO U3
HWCXOJHBIX BEIIECTB JIaHO B BHUJE PacTBOpa C OMPENEIEHHON MacCOBOWM J0JIeH

PacTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOM WM 00BEMHOM JI0JTH, BBIX0/1a TTPOIYKTA PEAKIIUN

10.3

TEIJIOBOTO 3 deKTa peakinii

10.4

00BEMHBIX OTHOIIIEHHI T'a30B

10.5

I10 HAXOXJICHUIO XUMHWYECKOH q)OpMy'J'H:I BCIICCTBA

11

Bnanenue CHCTEMOM 3HAHHH O MCTOMaxX HAYYHOI'O IMO3HaHUA SIBIICHUI IIPpUPOJIHhI,
HCIIOJIb3YEMbBIX B CCTCCTBCHHLIX HAYKAX WU YMCHHUC IIPUMCHATH 3THU 3HAHHUA IIPU
OKCIICPUMCHTAJIIbBHOM HCCICAOBAHNN BCUHICCTB M JIA OOBACHEHUS XMMHYECKUX
fIBJ'IeHHfI, HMCIOIIHUX MCCTO B IIPUPOAC, HpaKTHHCCKOﬁ ACATCIBbHOCTH YCJIOBCKa U B

NOBCEIHEBHOU KU3HU

12

CdhopmupoBaHHOCTh yMEHHSI MPUMEHSATH (MCMONIB30BaTh) 3HAHHUS O COCTaBe W
CBOICTBaxX BEILIECTB JJII SKCIEPUMEHTAIBHOM MPOBEPKU TUINOTE3 OTHOCHUTEIBHO
3aKOHOMEPHOCTEH TMPOTEKaHWs XHMHUYECKUX pEeakuMid ¢ IPOTHO3MPOBAHMS
BO3MOXHOCTE€H UX OCYIIECTBICHHS; CHCTEMHbIE XUMHUUYECKUE 3HAHUSA JUIS
OOBSICHEHHSI W TIPOTHO3UPOBAHMS SIBJICHUH, HMMEIOIINX eCTECTBEHHOHAYYHYIO

MPUPOAY; JUIS IPUHATHS TPAMOTHBIX pellIeHUH POOJIeM B CUTYAIHUsIX, CBA3aHHBIX C




XUMHUEN

13

ChopmupoBaHHOCTE  YMEHHSI IUIAHUPOBATh H  TPOBOJUTH  XHUMHYECKUU
9KCIEPUMEHT (IOIY4YEHHE U U3YUYEHUE CBOWCTB HEOPraHMYECKUX U OPraHMUYECKUX
BEIECTB, KAUeCTBEHHBIC PEAKIUU YIVIEBOJOPOJOB pA3IUYHBIX KJIACCOB H
KHCJIOPOACOACPKAIINX OPraHMYECKUX BEIIECTB, PEHICHHE 3KCIIEPUMEHTAIBHBIX
3aJad 10 pAclO3HABAHWIO HEOPTaHWYECKHX W OPraHWYECKUX BEIIECTB) C
COOIIO/ICHHEM TIPaBWIJI OE30MACHOTO OOpAaIlEeHHsI C BEIIECTBAMU U Ja00OpaTOPHBIM
obopynoBaHueMm; (opMyIupoBaTh LEIM HCCIEAOBAaHMSA; NPEACTABIATH B
paznuuHOil opMe pe3ynbTaThl SKCIICPUMEHTA, aHAIM3UPOBATh M OLIEHUBATh UX

JTOCTOBEPHOCTD

14

CpopMuUpOBaHHOCTh ~ YMEHHS  OCYIIECTBJISTH  IIE€JICHANPABICHHBIA  TIOMCK
XUMHUYECKOW MH(OPMALIMHU B PA3IMYHBIX UCTOYHUKAX (HAyYHas U y4eOHO-HAaydHAS
JuTepaTypa, CpeicTBa MaccoBol uH(popmanuu, cerb VHTepHET u Apyrue),
KPUTUYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(POPMAIMIO, MepepadaTsiBaTh €€ U

WCIIOJIb30BaTh B COOTBETCTBUH C IMOCTABJICHHON Y4eOHOH 3aqaueit

15

CdopmMupoBaHHOCTh YMEHHSI TMPOTHO3UPOBATH, AHATWU3UPOBATH U OIIEHWBATH
MH(POPMAIMIO C TTO3UIMK YKOJIOTHYECKONW O€30MacHOCTH TMOCIEICTBUI OBITOBOM U
MIPOU3BOJICTBEHHOU JEATEIILHOCTH YEJIOBEKA, CBSI3aHHOM C MEepepadOTKOM BEIIECTB;
c(hOpMHUPOBAaHHOCTh YMEHHUH OCO3HABaTh OIACHOCTb BO3JCHCTBHS Ha >KUBBIC
OpraHW3MBbI OIpPEACIEHHBIX BEIIECTB, MOHMMAs CMBICT IOKa3aTess MpeaeabHOU
JOTTYCTUMOM KOHIIEHTPAIIMH, ¥ TIOSACHATH Ha MPUMEPAX CIOCOObI YMEHBIICHHUS U

MPeIOTBPAILEHUS UX BPEAHOTO BO3JICHCTBUS HA OPraHU3M YelloBeKa




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O

XUMHUHUN

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

1

TeopeTnyeckue OCHOBbI XUMUU

1.1

Crpoenue BemectBa. CoBpeMeHHass MOJENIb CTpOoeHUs aTroMa. Pacmpenenenue
OJICKTPOHOB TII0 OHEPICTHYCCKHUM YPOBHAM. KJIaCCI/I(l)I/IKaIII/Iﬂ XUMHWYCCKNX
areMeHTOB. OCOOEHHOCTH CTPOSHHS SHEPTETUYECKUX YPOBHEH aTOMOB (-, p-, d-
anemMeHToB). OCHOBHOE W BO30YXJIEHHOE COCTOSHUSI aTOMOB. OJIEKTPOHHAas

KOH(Urypamus atoma. BajgeHTHbIE S7I€KTPOHBI

1.2

[lepnognueckas cucrema xumudeckux dnemeHToB .M.  Menneneesa.
®usnueckuit cMbicn [lepuoanueckoro 3akona [[.JM. MenneneeBa. [Ipuuunbl u
3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB DJIEMEHTOB W HMX COEJUHEHHUU 0
MepuoJiaM M TpynnaMm. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHGHPlﬁ, BBICHINX OKCUIAOB U THAPOKCHUIOB

1.3

BanenTHOCTh. D1EKTpOOTPUIIATETLHOCTh. CTENEHb OKUCICHUS

1.4

Buapl xumudeckoi cBsi3u (KOBaJICHTHAs, MOHHAS, METAJUTMYECKAs, BOJIOPOTHAS)
u MexaHu3Mbl e€ oOpa3oBaHHs. MEXMONEKYIApHbIE B3aUMOJICHCTBHUSL.
BemectBa ~ MONEKyASpHOTO W HEMOJIEKYISPHOIO  CTpOeHUs.  THIIbI
KPUCTAJIMYECKUX PEmETOK. 3aBHCUMOCTh CBOWCTBAa BEUIECTB OT THIMA

KPHUCTAJUIMYECKON PEIIETKU

1.5

Xumuueckas peakius. Knaccudukanus XUMHYECKUX  PEaKIHM B

HCOpFaHquCKOﬁ U OpFaHquCKOfI XAMHH. 3aKOH COXpaHCHHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TennoBsie 3¢ dexThl XuMuyeckux peakiuii. TepMoxuMuueckue ypaBHEHUS

1.8

O6paTI/IMLIe pCaKIuu. XHUMHYECKOE paBHOBECHC. CDaKTOpLI, BIIMAKOINIHUEC Ha

COCTOSTHHE XUMHUUYECKOro paBHOoBecus. [Ipunnumn Jle [llarense

1.9

SHGKTpOJ'II/ITI/I‘IeCKaSI Jucconuanms. CuinbHble U cliaOble QJICKTPOJIMTHI. Cpez[a
BOAHBIX PAaCTBOPOB BCIICCTB: KHUCIAsA, HeﬁTpaHBHaﬂ, mejao4yHas. CreneHb

nuccornuannu. Peaknuy HOHHOTO 0OMEHa

1.10

Tunponus coneit. MonHnoe mpousBenenue Boabl. Bomopoanslii mokazarens (pH)

pacTtBopa

1.11

CnocoObl BBIPAXKCHUSA KOHIOCHTpAUun pacTBOPOB: MaccoBas HOJIA
paCTBOpéHHOFO BCIICCTBA, MOJIApHAA  KOHUOCHTpALUA. Hacpimenaele u

HCHACBIIICHHBIC PACTBOPLI, pACTBOPUMOCTE. KpI/ICTa.HJIOF UApaThbl

1.12

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBeneHue BemiecTB B cpeaax €

Pa3HbIM 3HAYCHUCM pH Metoasl QJICKTPOHHOT'O Oayranca




1.13

DJEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Krnaccudukarus HEOPraHWYECKUX COCMHEHHUIA. Howmenkiarypa

HCOPraHNM4YCCKUX BCIICCTB

2.2

XUMHUYECKHE CBOMCTBA BAXHEHUIIMX METAUIOB (HATpPHUM, KaJIWi, KaJIbIUM,
MarHuii, aJlfOMHHHN, [IMHK, XPOM, JK€JIe30, Melb) M MX coeauHeHuid. OOmume

CHIOCOOBI TIOYYCHHSI METAJUIOB

2.3

XUMHYECKHE CBOWCTBA BAXXHEUIIUX HEMETAJIOB (TajoreHOB, CEphbl, a30Ta,
¢docthopa, yrmepoma W KPEeMHHA) W HMX  COCAMHEHHH  (OKCHJIOB,

KHUCIIOPO/ICOAEP KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enetmueckas CBA3b HCOPraHNn4YCCKMX BCUICCTB, IPHUHAMJIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

WNnentuduxaius Heoprannyeckux coennHeHnil. KauecTBeHHbIe peakuy Ha

HCOPraHNM4CCKUEC BCIICCTBA U NOHBIL

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHBIE TIOJIO)KEHUST TEOPUU XHMHUYECKOTO CTPOCHUS OpPraHHMYECKHUX
coenqunennit A.M. BytiepoBa. YriaepoaHblii CKEIET OpraHUuYE€CKON MOJICKYJIBI.
KpaTtHOCTh XMMHYECKOW CBSI3U. S- U P-CBA3U. sp3-, sp2-, Sp-THOpUIU3ALNIH
opOuTajneii aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEUIECTB OT XMMHYECKOTO

cTtpoeHus MoJiekyi. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzomepbl

3.2

[lonsitne o  dynkuuoHanbHOW  rpymnme. OpueHTalMOHHBIE — YPQPEKTHI

3aMECTUTEIEH

3.3

[IpencraBienre o kiaccUpUKAMU OpraHMYeckux BemiecTB. HomeHknaTtypa
OpraHMYECKUX COCAMHEHUN (CHUCTeMaThyecKas) M TPHUBUAIbHBIE Ha3BaHUS

BaYKHEHIITNX HpeﬂCTaBHTeHeﬁ KJIaCCOB OPraHU4YC€CKUX BCIICCTB

34

CBoOOIHOpAIUKAIBHBIH M HMOHHBIH MeXaHM3Mbl peakiuu. [loHsaTHe o

nykieoguie u anekrpoduie. [IpaBuno Mapkosuukosa. [1paBuio 3aiinesa

3.5

AnkaHpl. XMMHYECKHE CBOMCTBA aJIKAHOB: TaJIOrCHUPOBAHUC, ACTUAPUPOBAHUC,
TCPMHUYCCKOC PpPa3JI0KCHUC, KPCKHUHI, HW30MEpuU3alnuA, IOpCHUC. HonyquI/Ie
AJIKaHOB. I_II/IKJ'IOEUIKaHH. CHCI_II/I(I)I/IKa CBOMCTB IIMKJIOQJIKAaHOB C MajbIM

pasMEpoOM IUKIIA. Peakmun NpUCOCAUHCHHUA U PAIMKAJIBHOT'O 3aMCILICHU A

3.6

Ankennpl. XUMHYECKHE CBOMCTBA! peakinn NMpuCOCANHCHUA (FaJIOFCHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, THUAPOTAJIOTCHUPOBAHUC, l"I/I,[[paTaI_[I/IH), rOpCHHUA, OKHCIICHHUA U
MOoJIMMECpU3aluH. HpOMBIIJ_IJ'IeHHLIe n J'Ia60paTOpHLIC CIIOCOOBI MOJIy4CHUA

AJIKCHOB

3.7

AJ'IKa,Z[I/IeHLI. XHMMHUYECKHE CBOMCTBA alIKaJHuCHOB: pCakiiun NpUCOCAUHCHUSA




(rugpupoBaHMe, TaJIOT€HUPOBAHME), TOPEHUs U noiaumepusauuu. [lomydyenue

AJIKaIMCHOB

3.8

AJNKyHBI. XUMHYECKHE CBOMCTBA: pEaKIMU MPUCOEANHEHUs (TaJIOTeHUPOBAHUE,
TUAPUPOBAHUE, TUIpATAIMs, THIPOTAIOr€HUPOBAHUE) KaK CIOCOO MOJIy4eHHUS
MOJIMMEPOB M APYrUX MOJE3HBIX MPOAYKTOB. Peakumm 3amemienus. ['openue
alleTHJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHM JJIsI CBAPKHU U PE3KHU

METAJLJIIOB. HpI/IMeHeHI/Ie alCTHJICHA

39

Apenbl. XUMHUYECKHE CBOWCTBa O€H30JIa: PEaKIUU DIEKTPODOUILHOTO
3aMelleHusl, MPHUCOeAUHEHUs (TUAPUPOBAHUE, TalloreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XUMHUYECKUX CBOMCTB Toiyosa. [lomyuenue OeH3zoua.
Oco0eHHOCTH XMMHYECKHX CBOMCTB cTuposia. [lommumepusamusi ctupoia.

CriocoObl MoTy4eHHs U IPUMEHEHNE apPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Cmuptel.  IlpenenpHble OJHOATOMHBIE CIHUPTHl. XUMHYECKHE CBOWCTBA!
B3aUMOJICHICTBUE C  HAaTpueM Kak CIOCO0  YCTAHOBJIGHHUS  HaJU4Us
TUAPOKCOTPYHIBI, C  TajoreHOBOJAOPOJAaMH  Kak  CIOCOO  IMOJyuyeHus
pacTBOpUTENEH, BHYTPHU- UM MEKMOJEKYJsIpHas Jeruaparauusa. Peaknus
ropeHus. Ilodydenue staHona: peakuus OpPOKEHUS TJIOKO3bl, TUApaTaLUs
STWIECHA. OTWICHIVIMKOJAb M TIUUEPUH KaK IPEICTaBUTENIH IPEIEIbHBIX

MHOTI'0aTOMHBIX CITUPTOB

3.11

®enosr. XuMHYECKHE CBOWCTBa (heHONMAa (peaKIMu C HAaTpUeM, THAPOKCHIIOM

Hatpusi, 6pomom). [lomyuenue dhenona

3.12

Anbrerunpl. XUMHYECKHUE CBOMCTBA MpEAETbHBIX AIbJETUIOB: THIPUPOBAHHUE,
KaueCTBEHHbIE DPEAKIMM Ha KapOOHWUIIBHYIO TPyHIy (peakuus «cepeOpstHoro
3epkasiay, B3aumoiericteue ¢ ruapokcunom meau (II). Tlomyuenue npenenbHbIX
aNbJIETUJIOB: OKUCJICHHE CIUPTOB, THApaTalus aleTWiIeHa. AIETOH Kak

IpeaACTaBUTCIIb KECTOHOB. OcobennoctT PCaKIUKU OKHCJICHHUA allCTOHA

3.13

Kap6OHOBLIe KHUCJIOTEI. XHWMHUYECKHE CBOMCTBA MMpCACIbHBIX OAHOOCHOBHBIX
Kap6OHOBLIX kuciaoT. OcoOEHHOCTH XUMHYECKHX CBOWCTB MypaBBHHOﬁ
KHCJIOTBI. HOJ'IyLIeHI/IC NpeaACIbHBIX OIHOOCHOBHBIX Kap6OHOBLIX KHCJIOT:
OKHUCJICHUC daJIKAHOB, aJIKCHOB, IICPBHUYHLIX CIIMPTOB, aJbJACTHUIOB. Bricmue

NIpEACIIbHBIC U HECIIPECACIIbHBIC Kap6OHOBBIe KHUCJIOTBI

3.14

Cnoxuble »¢upsl U kupbl. CHocoObl MOJYYEHUS CIOXKHBIX 3PHUPOB.
Obpatumoctp peakuuu sTepudukanuu. IlpuMeHeHne CloXHBIX 3(UPOB B
NUIIeBol u mapgroMepHON NpPOMBINIIEHHOCTU. JKHUPBI Kak CIO0XKHbIE 3()UpbI
TJIMIEPUHA M BBICIIMX KapOOHOBBIX KHCIOT. XMMHYECKHE CBOICTBA MHPOB:
THJIPUPOBAHUE, OKHUCIEHHE. ['MAponu3, WiIM OMBUIEHHE, >KMPOB Kak CHOco0

MMPOMBIIIJIICHHOT'O TOJIYYCHUS COJIEH BBICHIHX Kap6OHOBBIX KuciIoT. MpBLI4 Kak




COJIM BBICHINX Kap6OHOBBIX KHUCJIOT

3.15

XHMMHUYECKUE CBOMCTBA TIJIIOKO3Bbl: PEAaKUMM C Y4aCTHEM CIHUPTOBBIX H
aJbJIETMIHON TPy M MOJIOYHOKHCIOe OpoxeHue. IlpuMeHeHue riatokosbl, eé
3HAYEHHE B JKU3HECATEIbHOCTH OpraHn3Ma. Jlucaxapuipl: caxaposa, MaJIbTO3a.
BoccranaBnuBaromue ¥ HEBOCCTAaHABIMBAIOIIME aucaxapuiasl. ['mapomms
mucaxapunoB. Ilommcaxapunsl: kpaxman, riaukoreH. CTpoeHHe MakpOMOJIEKYI
KpaxMaia, TJIMKOTeHa M Leunono3bl. dusndeckue cBOicTBa Kpaxmana H
[EeJUTION03bl. XHMMHYECKHE CBONCTBAa Kpaxmaina: THJIPOJN3, KadeCTBEHHas
peakius ¢ MoA0M. XMMUYECKHE CBOWCTBA IIEUTIOJIO3BI: THAPOJIN3, MOTydEeHHUE
a3¢upoB 1emIono3bl. [loHsATHE 00 UCKYCCTBEHHBIX BOJIOKHaX (BHMCKO3a,

alleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHUYE€CKHE OCHOBAHUS: PEAKIIUU C BOJIOM, KUCIOTAMH,
peakuusi TOpeHWs. AHWIWH KaK TMPEeACTaBUTENh apOMaTUYECKUX aMHUHOB.
XWMHUYECKHE CBOMCTBA AaHWJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMH, OpPOMHOMU
BOJIOM, okucieHue. llosyyeHne aMHHOB alKWJIMPOBAHUEM aMMHUakKa |

BOCCTAaHOBJICHUEM HUTPOIIPONU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMHWHOKHCIOTBI U O€NKH. AMWHOKHCIOTBI Kak aM(oTepHbIE OpraHu4ecKue
coequHeHus. OCHOBHBIE aMHHOKHUCIOTHI, oOpasyronue Oenku. XUMHUYECKUe
CBOMCTBA OCJIKOB: THIPOJM3, JCHATYpallrs, KaueCTBEHHbIC (IIBETHBIC) PEaKIIMU

Ha OenKun

3.18

CtpoeHne M CTPyKTypa MOJUMEPOB. 3aBHCUMOCTb CBOWCTB TMOJHMMEPOB OT
cTpoeHusi MoJiekya. OCHOBHBbIE CHOCOOBI TOJYYEHHS] BBICOKOMOJIEKYISPHBIX
COEIMHEHUI: peakluy MOJUMEpU3aluyd U noiukoHaeHcanuu. Krnaccudukanus

BOJIOKOH

3.19

I/I,Z[CHTI/I(bI/IKaL[I/IH OpraHu4eCKux COGHHHGHHﬁ. Pemenne OKCIICPUMCHTAJIBHBIX

3a/la4 Ha PpacCIlIO3HABAHUC OPraHUYCCKUX BCIICCTB

3.20

I'eneTnyeckas cBs3b MCKAY KJIaCCaMH OPraHUYICCKUX COCIMHECHU

XUMHUS U )KU3Hb

4.1

XuMHS B TOBCEIHEBHOW >HW3HHU. [IpaBmma Oe3omacHOW pabOTHI C EAKUMH,

TOpPpHOYMMHU U TOKCUYHBIMHA BCHICCTBAMHU, CPECACTBAMUA OBITOBOM XUMHUH

4.2

XuUMuS ¥ 310pOBbe. XUMUS B MEAULIMHE. XUMUSL U CEJIbCKOE XO3IMCTBO. XUMUS B
MIPOMBIIIUIEHHOCTH. XUMHUSI U DHEPreTHKa: MPUPOAHBIN M MOMYTHBIA HEPTSIHON
raspl, UX COCTaB U ucnojb3oBanue. CoctaB HedTH U €€ nepepaboTka (IPUPOIHBIE

HCTOYHHKH er'IeBOI[OpOI[OB)

4.3

XuMusg ¥ 9KOJNOTHs. XUMHUYECKOE 3arps3HEHUE OKpYXKarolled Cpelsl M €ro
nocneacTBus. OxpaHa ruzgpocdepsl, NO4Bbl, atMochepsl, Gpaopsl U GayHbl OT

XUMHUYCCKOTO 3arpA3HCHUA. HpO6HCMa OTXOJ0B H MMOOOYHBIX MMPOAYKTOB.




AHLTepHaTI/IBHBIC HCTOYHHKH SHCPIruu

OOmue mpeacTaBlieHUss O MPOMBINIJICHHBIX CHOCO0aX MOJTYYCHUS XUMHYECKUX

BEILIECTB (HA MpHUMeEpEe MPOU3BOJCTBA aMMMaKa, CEpHOU KuciaoThl). YépHas u

4.4 userHas  Mmetawryprus.  CTEKI0 WM CWIMKaTHas  IPOMBILIUIEHHOCTb.
[IpombiienHast ~ opranumyeckass  xumus.  Cplpp€ A8 OpraHMYecKOi
MIPOMBIIIJIEHHOCTH

5 Tunsl pacu€THbIX 3a1a4
5.1 Pacuérbl macchl BeniecTBa Uiu 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY
' BEIECTBA, Macce WK 00BEMY OJIHOTO U3 yJaCTBYIOIIMUX B PEAKIIMU BELIECTB

52 Pacu&tel TeroBoro addekra peakiuu

5.3 Pacuérbl 00BEMHBIX OTHOILIEHUH ra30B MPU XUMUYECKUX PEaKIMIX

54 Pacuérsr maccsl (00bEMa, KOTMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH

' OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 PacuéTter maccoBoit mim 00bEMHOMN JIOJIM BBIXOJA TIPOTYKTA PEAKITUU OT
' TEOPETUYECKH BO3MOKHOTO
Pacuérer maccer (00bE€Ma, KOJIMUECTBA BEIIECTBA) MTPOIYKTA PEAKIIUU, €CITU OJTHO

5.6 W3 BEILIECTB JAHO B BUJIE pAcTBOPA C ONPEECTEHHON MacCOBOM J0JIeH
PacTBOPEHHOTO BEIIIECTBA

57 Pacuétel ¢ ucnosp30BaHNEM NOHITHI «MacCOBast IO, «MOJIpHas

' KOHIIEHTPALUS», «PACTBOPUMOCTH)
Haxoxaenue MosekymsipHoi ¢GopMysbl OPraHU4eCKOro BEUIECTBA 110 €ro

5.8 IJIOTHOCTH U MAaCCOBBIM J0JISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTAB, WJIU 110

MPOJIyKTaM CrOpaHus
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