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PABOYASA ITPOTPAMMA
yueOHoro npeamera « XuMHUD»
yTIyOJIEHHBIN YPOBEHB

podHIb OTy4aeMoro npodeccnoHaabHOTO 00pa30BaHMUS:

arpoOTEXHOJIOTUYECKUM, €CTECTBEHHO-HAYYHBIN



INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHoro mnpeamera "Xumusa" (yriayOsJeHHbIH YpOBEHb) (MpeAaMeTHas
obnacte "EcTecTBeHHO-Hay4HBIE MpeaMeThl") (7anmee COOTBETCTBEHHO — pabodas mporpamMma Io
XUMUH, XHUMHS) pa3padoTaHa Ha OCHOBE TpeOOBaHWK K pe3yjbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeNlbHON TMPOTrpaMMBbl cpeaHero odmero odpazoBaHus, npeactaBieHHbx B PI'OC COO,
denepanbHOi  paboueit mporpammbl  BocmuTanusa, @PI'OC CIIO ¢  yyerom mnosydaeMoin
cnernuanbHocTH: 35.02.12 CamoBo-napKoBoe U JIaHAIIa(QTHOE CTPOUTETHCTBO.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUSD»

XuMUS Ha YPOBHE YIIyOJICHHOTO M3Y4YCHHS 3aHUMAeT BaXKHOE MECTO B CUCTEME €CTECTBCHHO-
HAay4HOTO oOOpa3oBaHus oOydwaromuxcs. M3yueHwe mpenmera, peamu3yeMoe B YCIOBHUSX
nuddepeHIpoBaHHOT0, TPO(GHIBHOTO 00y4YeHUs, MPU3BAHO OOCCIEYUTh 00IIE00pa30BaTEIbLHYIO U
OOIIEKYJIbTYpPHYIO TIOJTOTOBKY OOYYalOMIMXCs, HEOOXOAMMYIO Ui ajanTalud WX K OBICTPO
MEHSIFOIIUMCS YCIIOBHSIM JKU3HU B COIIMYME.

B paboueii mporpamme mo XMMHHM Ha3HaueHHe mpeamera "Xumus" TONTydaeT MOJIPOOHYIO
MHTEPIIPETAIMI0O B COOTBETCTBMU C OCHOBomoJiararouuMu mnojioxkeHussmu  PI'OC COO o
B3aMMOOOYCIIOBIEHHOCTH IIeJNIeH, CoAep)kaHUs, pe3ylbTaToB OOydeHHs M TpeOOBaHHMN K YPOBHIO
HOJArOTOBKU oOyvaromuxcsa. CBUAETEILCTBOM TOMY SIBIISIOTCS CIIEAYIOIINME BBIIOJIHSEMbIE paboueit
POTrpaMMOii 10 XUMHUHU (YHKIIHU:

MHQOPMAIIMOHHO-METOIMYECKAsl,  pealu3anus  KOTOpod  o0ecredynBaeT  MOJy4eHHE
NpPEJCTAaBICHUA O ILENsAX, COACp)KaHUH, OOlei crparermu OOydYeHUs, BOCIUTAHUS U Pa3BUTHA
00yJaroMxcs CPeACTBAMH IPEAMETa, N3y4aeMoro B paMKax arpoTeXHOJIOTHYECKOTO, €CTECTBEHHO-
HAY40ro IpOQuIIs;

OpraHMU3alMOHHO-TIIAaHUPYIOIIasl, KOTOpas IpeayCcMaTpUBAET OIpeIeiIeHHE:

NPUHIUIIOB CTPYKTYPUPOBAaHUS M TIOCJIEIOBATEIBHOCTH M3y4YeHHs Y4eOHOTro MaTepuana,
KOJIMYECTBEHHBIX U KAUECTBEHHBIX €TI0 XapaKTEPUCTHK;

MOAXO0JIOB K (POPMHUPOBAHUIO COJIEPIKATEITHLHOW OCHOBBI KOHTPOJISI M OLIEHKH 00pa30BaTeIbHBIX
JOCTHKEHUI 00ydJaromuxcsi B paMKax MTOTOBOI arrecTal B (opMe €IMHOI0 TOCyJapCTBEHHOTO
HK3aMeHa M0 XUMHUH.

PaGouas nporpamma st yriryOJIeHHOTO U3yUYEHUS] XUMUU:

yCTaHaBJIMBAET MHBAPHAHTHOE NMPEIMETHOE COJIEpyKaHHue, 00s3aTeNIbHOE ISl U3yUEHHS B paMKax
arpoTEXHOJIOTUYECKOT0, €CTECTBEHHO-HAyuyoro mpoduis, IpeaycMaTpuUBaeT paclpeiesieHue |
CTPYKTYPHUPOBAHHUE €T0 MO0 CEMECTPaM, OCHOBHBIM COJIEpKATEeIbHBIM JTMHHUSIM/pa3iesiaM Kypca;

JlaeT pacnpesiesieHne yueOHOro BpeMeHH, ISl U3yUEHUs OTIIEIbHBIX TEM;

npeagaraeT mociae0BaTeIbHOCTh U3YUYCHUS YIeOHOT0 MaTepralia ¢ y4eTOM JIOTUKH MOCTPOCHUS
Kypca, BHyTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

JaeT METOIMYECKYI0 HMHTEpPIIPETAlUIo Leled M 3ajad M3Y4YeHHs NpeaMeTa Ha YriayOJIeHHOM
YPOBHE C YYETOM COBPEMEHHBIX TPHOPHTETOB B CHUCTEME CpeAaHero oOmero oOpa3oBaHus,
COZIepKATEIbHOU XapaKTePUCTUKHU [JIAHUPYEMBIX pe3yapTaToB OCBOECHUS OCHOBHOM
00pa3oBaTelbHONM MPOTPaMMBI CpeIHEero oO0mero oOpa3oBaHus (JTUYHOCTHBIX, METANpPEIMETHBIX,
Hpe,[[MCTHBIX), a TakKkKC C YUYCTOM OCHOBHBIX BHUIOB y‘-Ie6HO-H03HaBaTCHLHBIX HeﬁCTBHﬁ
00yJaromerocs Mo OCBOCHUIO COJICPKAHUS TIPEMETA.
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ITo Bcem mo3unusM B pabouel mporpaMme Mo XMUMHU TPEAyCMOTpEHa IMPEeMCTBEHHOCTb C
00y4yeHreM XMMUHU Ha YPOBHE OCHOBHOTO OOITIETO 00pa3oBaHMUs.

B cootrBercTBuM ¢ koHuenTtyanbHbIMU nojoxkeHussMU PT'OC COO o Ha3HAYEHUM MPEIMETOB
0a3oBoro u yriayOieHHOro ypoBHeH B cucteme auddepeHIHpoBaHHOIO OOyuYeHHUsI Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHUS XUMMS Ha YpOBHE YIIyOJIEHHOTO H3y4YeHHMs HampaBieH Ha
peain3aluio NMPEeeMCTBEHHOCTH C MOCJIEAYIOMUM 3TAloM MOJIYYEHUs] XUMUYECKOro 0Opa3oBaHUS B
pamMKax M3y4Y€HHUs CIELUAIbHBIX E€CTECTBEHHO-HAYYHBIX M XMMHMUYECKHX AMCLUMIUIMH B BY3aX U
OpraHMu3alysaX CpenHero npodeccuoHaabHOro 00pa3oBaHus. B 3TOH CBS3M H3ydyeHHE MpeaMera
"Xumus" OpPHEHTHUPOBAHO NPEUMYIIECTBEHHO Ha paclIMpeHHe U YIriIyOJeHHe TEeOpeTHYecKOr u
MIPAKTUYECKON MOAroToBKH oOyuaromuxcs. B cere tpeboBanuit ®PI'OC COO K IUIaHUPYEMBIM
pe3yJbTaTaM OCBOECHHS OCHOBHON 0Opa30BaTEeNbHOW MPOTpamMMbl CPEIHEro oO0IIero oOpa3oBaHUS
u3ydeHue npeamera "Xumus'" opueHTHPOBAHO TAKXKE HA PELICHHE 3a7a4 BOCIIUTAHUS U COLIMAIILHOTO
pa3BuUTHA OOydarolmMxcsi, Ha (opMUpOBAaHME y HHX OOIIEHHTEIUIEKTYyaJlbHBIX YMEHHH, yMEHUM
panMoHaNM3alid  y4eOHOTO Tpyda ©  OOOOIICHHBIX CHOCOOOB  NIEATEIBHOCTH, HMEIONIUX
MEXIUCIUIUTMHAPHBIN, HAIPEIMETHBIN XapaKkTep.

XUMUsl Ha YPOBHE YIUIyOJIEHHOTO M3y4Y€HHUsl BKJIIOYAET yriyOJeHHbIe Kypchl - "Opranudeckas
xumust" u "OO0m1ast u Heopranuueckas xumus'". [Ipu onpenenenny moaxoa0B K 0TO0OPY U CTPYKTYPHOM
OpraHM3ali COJEp’KaHUsl ATUX KypcoB B paboyeil mporpamMme Mo XHMHUU 3a OCHOBY IPHUHSATHI
nonoxkenuss PL'OC COO o paznuuusix 6a30BOT0 U yriayOJIeHHOTO YPOBHEH U3yUeHUS MpeMeTa.

OcHoBy coxaepxanus KypcoB "Opranudeckas xumus" u "OOmas u HeopraHudeckas Xumus'"
COCTaBIISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUW M YMEHHH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO
U3y4YEeHUs IpeaMeTa. JTa CHCTeMa 3HAHUM IOJIy4aeT OIpeAelCHHOE TEOPETUYECKOE JOIOJIHEHUE,
MO3BOJIAIOIIEE OCO3HAHHO OCBOUTH CYIIIECTBEHHO OOMNBIINI 00beM (pakToiornyeckoro marepuana. Ha
yrIIyOJICHHOM YPOBHE M3Y4Y€HHUS NpeaMeTa oOecredeHa BO3MOXKHOCTh 3HAYUTEIHHOTO YBEITHMYCHHS
o0beMa 3HaHMI O XUMUYECKUX DJIEMEHTaX M CBOMCTBAX MX COCJIMHEHUN Ha OCHOBE PACIIUPEHUS U
yriyOJIeHUs] TIPEACTaBICHUH O CTPOCHUM BEIICCTBA, XWMUYECKOW CBS3M M 3aKOHOMEPHOCTSX
MPOTEKAHUsl peaKIUii, pacCMaTPUBAEMbIX C TOUKH 3PEHUS XUMHUECKOM KUHETUKU U TEPMOANHAMUKH.
Nzyuenune nepuoauveckoro 3akona u [lepuoanueckoil CUCTEMBI XUMUYECKUX JIEMEHTOB 0a3upyercs
Ha COBPEMEHHBIX KBAHTOBO-MEXaHUYECKUX MPEACTABICHUSAX O CTPOEHUHU aToMa. XHMMHUUYECKas CBS3b
OOBSCHSIETCS C TOYKH 3PECHHS DHEPreTUYECKUX M3MEHEHHH Mpu ee 00pa3oBaHUM M pa3pyIIeHUH, a
TakKe C TOUKH 3pEHHUS] MEXaHHM3MOB €€ o0pazoBaHus. VI3yueHue TUIIOB peakluil JOTMOJHSIETCS
(GbopMHpOBaHNEM TIPEACTABICHUH 00 SJIEKTPOXUMHUYECKUX MPOIEcCcaX M AIIEKTPOIHM3E PACIIaBOB U
pacTBOpOB BelIecTB. B Kypce opraHMueckoil XUMUU MPU PACCMOTPEHUHU PEAKIIMOHHOW CITOCOOHOCTH
COCIMHEHUH ynensieTcsi 0co00e BHHMaHHE BOMPOCaM 00 AIIEKTPOHHBIX APQeKTax, O B3aMMHOM
BIIUSTHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKI[Hii.

B 1utane gopmMupoBaHUsS OCHOB HAyYHOTO MHUPOBO33PEHHUS, OCBOCHHS OONICHAYYHBIX METOJIOB
MO3HAHUS M OMBITAa MPAKTUYECKOTO MPUMEHEHUS HAayYHBIX 3HAHMN HM3ydeHue npeamera "Xumus' Ha
yIIIyOJICHHOM YpPOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBS3SX C yUEOHBIMU MPEIMETaMH, BXOISIIIIUMHI
B COCTaB MpeaMeTHbIX obnacteil "EctecTBeHHO-HayuHBIe MTpeaMeThl", "MaremaTuka u napopmaruka"
u "Pycckuii s3bIK U IuTepaTypa'.

[Tpu uzyuyenun yueOHoro npeamera "Xumus" Ha yriiyOJI€HHOM ypOBHE TaKke, KaK Ha ypOBHE
OCHOBHOTO M cpeaHero ooOmero oOpa3oBaHusS (Ha 0a30BOM ypOBHE), 3a/Jadeii MEepBOCTECIICHHOMN
3HAaYUMOCTU sIBNIsieTCS (OPMUPOBAHHWE OCHOB HAyKH XHUMHUU KaK o00JIacTU COBPEMEHHOTO
€CTCCTBO3HaHUsI, HpaKTquCKOﬁ ACATCIIbHOCTH 4YCJIOBEKA U OJHOTO U3 KOMIIOHCHTOB MHpOBOi/JI
KynbTypbl. Pemienue sSToil 3agauM Ha yriayOJeHHOM YPOBHE H3YYEHHS MpeaMeTa MPEAroiaracT
peanu3anurio TakuX LeJei, Kak:

(dhopMUpOBaHUE MTPEICTABICHHIA:
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0 MaTepuajibHOM CIUHCTBC MHPA, 3dKOHOMCPHOCTAX U IMO3HABACMOCTHU SIBJICHUU npupoanl, O
MCCTC XUMHHU B CHUCTEMC CCTCCTBCHHBIX HAYK H €€ Benymeﬁ pojin B o0ecrieueHnun yCTOfI‘—IHBOFO
pa3BUTHsI YEJOBEUECTBA: B PEIICHUU MPOOIEM SKOJIOTHUECKOH, HJHEPreTUYeCKOW | MHUIIEeBON
6G3OH3CHOCTI/I, B Pa3sBUTHH MEAULWHBI, CO3JaHNHU HOBBIX MaTCpHUaIOB, HOBbIX HCTOUYHHUKOB SHCPIruun, B
o0ecreyeHn palMoOHANIBHOTO TPUPOIONOIL30BaHUSA, B (POPMUPOBAHUN MHPOBO33PEHHSI U OOIIEH
KYJBTYpbl YeJIOBEKa, a TAaKXKe JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpeliE;

OCBOCHHME CHCTEMBI 3HaHUH, JIEKANUX B OCHOBE XMMHYECKOM COCTABIISIFOLIEN €CTECTBEHHO-
HaY4YHOH KapTHHBI MHUpa: (QyHIAaMEHTAJbHBIX MOHATHH, 3aKOHOB M TEOPUH XUMHH, COBPEMEHHBIX
MIPEACTABICHUI O CTPOEHWH BEIIECTBA HA PA3HBIX YPOBHAX - AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJIMOJIEKYJIIDHOM, O TEPMOJAMHAMMYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHUs
XUMHUYECKHX PEaKIuii, 0 XMMHUYECKOM PaBHOBECHH, PACTBOPAX U AMCIIEPCHBIX CHUCTEMax, 00 OOMIMX
Hay4HbIX [IPUHLIMIIAX XUMUYECKOTO IIPOU3BOICTBA;

¢bopMupoBaHue y OOY4YalOIIMXCS OCO3HAHHOTO IOHHMMAaHHS BOCTPEOOBAHHOCTU CHUCTEMHBIX
XUMUYECKUX 3HAHUN 711 OOBSCHEHMs KIIOUEBBIX MJEH M mpoOjeM COBPEMEHHOM XHMHH, IS
00BSICHEHUS M MPOTHO3UPOBAHUS SBJICHUI, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IIPUPOJY; TPAMOTHOTO
pemieHuss TpoOseM, CBA3aHHBIX C XUMHEW, MPOrHO3MPOBAHMS, aHajaM3a U OLIGHKU C TMO3ULUI
HKOJIOTMYECKOI 6€30MacCHOCTH MOCIEeACTBUN OBITOBOM M MPOU3BOJACTBEHHON JIEATEIBHOCTH YEJIOBEKA,
CBSI3aHHOU C XUMMUYECKUM ITPOU3BOICTBOM, UCIIOJIb30BAaHUEM U MEPEpabOTKOM BEIIECTB;

yriayOseHue MpeIcTaBIeHU 0 HayYHbIX METOAaX MO3HAHMSI, HEOOXOAUMBIX JUIsl IPUOOpETEHUs
YMEHUI OpPUEHTUPOBATHCSI B MUPE BELIECTB M OOBSICHEHHUS] XUMUYECKUX SBICHUH, UMEIOIUX MECTO B
IIPUPOJE, B IPAKTUYECKOM ACATEIBHOCTH U ITIOBCEHEBHOM KU3HH.

B nutane peanuzanuu nepBoovepeHbIX BOCIUTATENbHBIX U pa3BUBAIOLINX (PYHKLIUH 1IETOCTHON
CUCTEMBI CpeJIHero o0uiero o0pa3oBaHus Mpu U3yuyeHuu npeamera "Xumus" Ha yriayOJIeHHOM YpOBHE
0c00Yy10 aKTyaJbHOCTh IPUOOPETAIOT TaKKUe 1NN U 33]auH, Kak:

BOCHUTaHHE YOEXJEHHOCTH B I0O3HABAEMOCTH SIBJIICHUI NPUPOJIbI, YBaXXEHHUS K Ipoleccy
TBOpYECTBAa B 00JACTH TEOPETUYECKMX M MNPUKIAJHBIX HCCIEAOBAaHMM B XHUMHUH, (OpPMHUpOBaHUE
MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

Pa3sBUTHC MOTHUBAIIUU K O6y‘leHI/IIO n TIO3HAaHHIO, CIIOCOOHOCTEH K CAMOKOHTpPOJJIIO H
CaMOBOCITMTAaHUIO HAa OCHOBC YCBOCHU O6HIG‘~I€J'IOBC‘I€CKI/IX HGHHOCTefI;

pa3BUTHE IO3HABATENbHBIX HHTEPECOB, HHTEUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcsi, (QOPpMHUPOBAaHME Yy HHUX CO3HATEJIBHOTO OTHOLIEHUS K C€aMOOOpa3oBaHHUIO U
HEMpepbIBHOMY O00pa30BaHUIO KaK YCJIOBUIO YCIEUIHONH NpodeccHoHanbHON M OOLIECTBEHHOM
JeSITEIbHOCTH, OTBETCTBEHHOTO OTHOLIEHHSI K CBOEMY 3/I0POBBIO M MOTPEOHOCTH B 3J0pOBOM oOpasze
JKU3HU;

dbopMHupoBaHHE YMEHM ¥  HaBBIKOB  pPa3yMHOTO  IPHUPOJOIONIB30BAHMSA,  PA3BUTHE
HKOJIOTHYECKOM  KyJIbTyphbl, HpUOOpPETeHHE OmbITa OOLIECTBEHHO-NOJE3HOW HKOJOTHYECKOM
JIeATEIbHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS1» B YHEBHOM IIJIAHE

OO1ee yrco 9acoB, U N3yYEeHUS] XUMHUH Ha YTriTyOJIeHHOM ypoBHE, - 135 yacoB: B 1 cemectpe
— 48 4Jacos, Bo 2 cemecTpe — 87 4acos.



COILEPKAHUE OBYYEHMUA
1 CEMECTP

Opranuyeckasi XumMus.
Teoperudyeckne 0CHOBbI OPraHU4eCKOH XUMHH.

[IpenMer u 3HaUYe€HHE OPraHUYECKON XUMUH, MPEACTaBICHHE O MHOI000pa3uu OpPraHUYECKUX
COEIMHEHUI.

DNEeKTPOHHOE CTPOEHHE aTOMa YIJIEpOoJia: OCHOBHOE M BO30YXKIEHHOE COCTOSIHUS. BaneHTHbIe
BO3MO)XHOCTH aTroMa yriepoja. XHUMHUYECKass CBSI3b B OPraHUYECKUX COEAMHEHHUAX. THIIbI
rudpuaAM3alMi aTOMHBIX opOutaneil yriaepoga. MexaHu3mbl 00pa30BaHUS KOBAJIEHTHOH CBSI3U

(0OMeHHBIN M TOHOPHO-AKIENTOPHBIH). THIIB IEpEeKPBIBAaHMS AaTOMHBIX OpOuTasei, G._ U i -CBSI3H.
OpuHapHas, ABOHHass M TpoiHast cBs3b. CHocoObl pa3pbiBa CBsI3€il B MOJIEKYJIax OpPraHUYECKUX
BeriecTB. [ToHsATHE 0 CBOOOIHOM paguKanie, HyKiIeo(huiIe u JEKTpopuIIe.

Teopus ctpoenus oprannyeckux coequHennit A.M. byTiepoBa u coBpeMeHHbIE MTPeICTaBICHUS
0 CTPYKTyp€ MOJEKYJ. 3HAUCHHE TEOPUH CTPOCHHUS OPraHUYECKUX COEIUHEHUU. MolleKyJspHbIe U
CTpyKTypHble (GopMyinbl. CTpyKTypHbIEe (HOPMYNBI pa3iHYHBIX BHJIOB: pa3BepHyTas, COKpallleHHas,
CKEJIETHAsL.

N3omepust. Bunbl nu3oMepun: CTpyKTypHasi, IpOCTPaHCTBEHHAS.

OnexkTpoHHble A(PQPEKTHl B  MOJEKYyJaX OpPraHHYeCKUX COCOUHEHUH (MHAYKTUBHBIA U
ME30MEepHBIN 2P HEKTHI).

[IpencraBnenne o KiIacCHPHUKAIMKA OpPraHMYEeCKUX BemiecTB. [loHATHE O (YHKIMOHATBHOU
rpynmne. I'omonorusa. I'omonoruueckue psaasl. Cucremarnyeckas HOMEHKJIATypa OPraHMYECKUX
coenuHenuil (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX NPEACTABUTENCH.

OcoOeHHOCTH U KJacCU(PHUKAIUS OpraHU4YecKUX peakuuid. OKUCINUTENbHO-BOCCTAHOBUTEIIbHBIC
pEeaKIMK B OPraHU4YECKON XUMHH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHMs] BEHIECTB M UX MPEBPALLCHUN: O3HAKOMIICHHE C
oOpa3laMu OpraHMYECKHX BEIIECTB M MaTepHajJaMd Ha HMX OCHOBE, OMNBITHI 10 IPEBPAIICHUIO
OpraHMYECKHUX BEIECTB MPH HarpeBaHuu (IUIaBlieHUE, OOyTIMBaHUE U TOpEHHUE), KOHCTPYHpPOBaHHUE
MOJIEIEN MOJIEKYJI OPTaHUYECKUX BEILLECTB.

YriaeBoaopoabl.

Anxanel. ['oMomornyeckuit psn ankaHoB, oOmas ¢opmyla, HOMEHKIATypa M H30MEpHs.
DIIEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI alKaHOB, SP>-THOPUAM3AIMS aTOMHBIX

o]

opOuTaneit yriepona, -CBs3b. DU3NYECKUE CBOMCTBA aJIKAHOB.

XHUMHYECKHE CBOMCTBA aJIKaHOB: pCaknun 3aMCUICHUs, HW30MCEpHU3alNU, ACTUAPHUPOBAHUS,
HUKIIM3alun, MMUupojin3a, KpCKUHra, ropCHus.

Haxoxnenue B pupoac. Crioco05b1 MOJIYYCHHU U TPUMCHCHUC aJIKAHOB.

Huxnoankansl. OOmas Qgopmyna, HOMEHKIaTypa W u3zoMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKUX CBOMCTB MaNbIX (LUKIOMPONAaH, IUKJIOO0YTaH) U OOBIYHBIX (IIUKJIONEHTAaH, IUKIOTEKCaH)
UKII0aTTKaHOB. CIIOCOOBI TIOJyYeHUS ¥ MPUMEHEHHE IUKIIOATKAHOB.

Anxensl. ['omonorndyeckuii psn ankeHoB, oOmas (opMmyna, HOMEHKIATypa. DJNEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKEHOB, SP>-THOPUIU3aIs aTOMHBIX OpOWTaNei yriepoa,



G

-" -cBsi3u. CTpyKTypHasi U reoMeTpuyueckast (Luc-TpaHc-) usoMepus. dusnueckue cBONCTBA
QJIKEHOB.
XUMUYECKUE CBOWCTBA: PEAKIMM IPUCOCAUHEHMS, 3aMELICHUS B -TI0JIOKEHUE TPU

JIBOMHOM CBSI3U, MoJMMepu3alnu U okucienus. [Ipasuno MapkoBaukoBa. KauecTBeHHBIE peakiiuu Ha
JIBOWHYIO CBSI3b.

Crioco05b1 IMOJYYCHUA U TPUMCHCHHUC aJIKCHOB.

Anxanuensl. Knaccudukanms ankaaneHoB (CONpspKEHHbIE, M30JIMpoBaHHBIE). OcoOeHHOCTH
AIIEKTPOHHOTO CTPOCHUS U XUMHYECKUX CBOWCTB CONPSDKEHHBIX JAWEHOB, 1,2- u 1,4-npucoeanHenue.
[Tonmmepu3anust ConpspKeHHBIX TUeHOB. CIIOCO0b! NOMYYECHUS M IPUMEHEHHE aIKaIueHOB.

Anxunel. ['omonoruyeckuil psa ajakuHOB, oOmas Qopmyiia, HOMEHKJIATypa U HM30MEpHS.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJKUHOB, SP-THOPUAM3ALUS aTOMHBIX
opOuTaneit yriepoaa. dusndyecknue cBOWCTBA AIKUHOB.

XUMHYECKUE CBOMCTBA: PEAKIIMU MPUCOCTUHEHUS, JUMEPU3ALUN U TPUMEPU3ALINH, OKUCIICHUSI.
KucnorHsie cBoiicTBa aJKMHOB, UMEIOIIMX KOHIEBYIO TPOMHYIO CBSi3b. KauecTBEHHbIC peaKkIMyd Ha
TPOMHYIO CBS3b.

CriocoOsl MMosTy4eHus U IpUMEHEHUE aJIKMHOB.

ApoMarudeckue yriieBoAoposl (apensl). ['oMonoruueckuil psii apeHoB, oOmias ¢opmyna,
HOMEHKJIaTypa W HU30Mepus. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH307a.
Pu3nyecKue CBOKWCTBA aPEHOB.

XuMUYecKue cBocTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIMK 3aMelleHUsI B OEH30JIbHOM KOJIbIIE U
VIIEBOJOPOAHOM  paguKkajie, peakuu MPUCOSAUHECHHs, OKHCICHHE TOMOJIOTOB  OeH30a.
[IpeacraBnenne o0 OpUEHTUPYIOIMIEM NCUCTBUHM 3aMECTHTENIe B OCH30JIBHOM KOJIBIIE HAa TMPUMEpE
QIKWIBHBIX ~ PAJUKaAJIOB, KapOOKCHJIBHOM, T'HIPOKCHMIIBHOM, aMHHO- M HHUTPOTPYIIbI, aTOMOB
raJIOTeHOB.

Oco0eHHOCTH XUMHYECKUX CBOMCTB cTHpoia. [Tomumepusaus ctupoa.
CrniocoOsl MmosTy4eHus U IPUMEHEHHE apOMaTHUECKHUX YTJIEBOJOPOIOB.

[Tpuponnsiii ra3. [lonytHsie HedTsHBIE Ta3bl. HedTh 1 ee npoucxoxaeHne. KameHHbIN yrois u
MIPOJIYKTHI €T0 EPEPabOTKH.

CrocoObl  mepepabOTKu HEPTH: TEPEeroHKa, KPEeKUHT (TEPMHUYECKUN, KaTaTUTHUYECKUN),
pudopmunr, nuponus. [IpoaykTel mepepa®boTku HePTH, MX MPUMEHEHHE B NMPOMBIIUICHHOCTH W B
ObITY.

I'enernueckas cBI3b MCXKIY pa3sjIMdYHbIMU KJIaCCaMHU YyIJI€CBOAOPOI0B.

DIEKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOAHBIX YIiIeBOAOPOAOB. Peakinu 3amenieHus: rajioreHa
Ha TUapokcorpymnmy. JlelicTBue Ha rajJoreHnpOU3BOAHbIE BOJHOIO U CIHPTOBOTO PacTBOpa IIEJIOYH.
B3aumopeiicTBue auranoreHajiKaHOB ¢ MarHueM M IUHKOM. lcrosib30BaHuE TraloreHIpOU3BOIHBIX
YTJIEBOIOPOAOB B OBITY, TEXHHUKE U IIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKCTepUMEHTAIIbHBIE METOJIbI U3yUEHHUsl BEIECTB M MX MPEBPAICHUN: H3ydeHHE (U3HMUECKUX
CBOWMCTB YTJIEBOAOPOIOB (PacTBOPUMOCTH), KA4E€CTBEHHBIX PEAKIUN YIJICBOJIOPOJOB Pa3IMUHBIX
KkiaccoB (oOeciBeynBaHWE OpPOMHOW WM HWOJHON BOJBI, pPacTBOpa TME€pPMaHraHaTa Kauwus,
B3aUMOJICHCTBUE aIleTWIEHA C aMMHAa4dHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapy»eHHe yriepoaa ¥ BOAOPOJa B OPraHMYECKUX BEUIECTBAX, MONYYCHHE DTUJIICHA U H3yUYCHHE



€ro CBOWCTB, 03HaKoMmileHHe ¢ KosutekuusiMu "Hedts" 1 "Yromns", ¢ oOpasuamu miactMace, KayuyyKoB
U pE3UHBI, MOAEIUPOBAHUE MOJIEKYJ YIII€BOJOPOIOB U raJIOr€HIPOU3BOIHBIX YIIIE€BOJOPOIOB.

Kucnopoaconep:xaimue oprannyeckue coeHHeHHs.

[IpenenvHble oqHOAaTOMHBIE cIUPTHL. CTpoeHUE MOJIEKYJ (Ha MpUMEpe MEeTaHoja U 3TaHOoJIA).
['omonornyeckuit psa, odmas dopmyia, u3omepusi, HOMEHKIaTypa U Kiaccupukamus. duzndeckue
CBOICTBa MpeAeNbHBIX OJJHOATOMHBIX CIIUPTOB. BoOpOIHEIE CBSI3M MEXKTy MOJIEKYJIaMH CIIUPTOB.

XHMHUYECKHE CBOMCTBA: pCaknuu 3aMCIICHHA, ACTUJApaTallui, OKUCIICHUA, B3aHMOﬂCﬁCTBHC C
OpTraHN4Y€CKUMHU U HCOPraHUYCCKNUMU KHCJIOTaAMHU. KauectBennas p€aKkuusg Ha OAHOATOMHBIC CIIMPTHI.
ﬂeﬁCTBHe 9TaHOJIa W MCTAHOJIa Ha OpraHu3M 4YCJIOBCKaA. CnocoObl MOJIYYCHUS W TPHUMCHCHUC
OIHOATOMHBIX CIIMPTOB.

[Ipocteie >¢dupel, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH (U3HUECKUX U XHUMHUYECKUX
CBOWCTB.

MHoroatoMHbIE CIIUPTHI - DTUWJICHIJIMKOJIb U TJIULCPHH. du3znueckrue U XUMUYECKHE CBOMCTBA:
pCaknun 3aMCIICHHA, BSaHMOHeﬁCTBHG C OpraHud4eCKMMHU H©W HCOPraHUYCCKMMH KHCJIOTAaMH,
KauCCTBCHHAA PCAKIUA HAa MHOT'OATOMHBIC CIIHPTHI. I[eﬁCTBHC Ha OpraHuv3M 4YCJIOBCKA. CnocoObl
MOJIYy4YCHHA U MPUMCHCHUC MHOI'OATOMHBIX CITMPTOB.

@enon. CTpoeHHEe MOJIEKYJIbl, B3aUMHOE BIIMSHUE THJIPOKCOTPYHNBI M OEH30JBHOTO spa.
®uznyeckue cBoiicta penona. OcoOEHHOCTH XUMHUECKUX CBOMCTB (peHona. KauecTBeHHbIE peakiun
Ha  ¢eHon. TokcuuHocth  (eHonma. CrnocoObl  mosiyueHUss UM HOpUMEHeHHe  (eHona.
denondopmanpaeruIHas CMOIa.

KapOoHusbHble COETUHEHUS - ambACTUABl U KETOHBI. DJIEKTPOHHOE CTPOEHUE KapOOHMIBHOM
rpynmbl.  ['omojiormueckue psabl  ambIeTHIOB W KETOHOB, o0mas Qopmyna, wuzomepuss u
HOMEHKJaTypa. Duznueckre CBOMCTBA AJIbIETUIOB U KETOHOB.

XuMHU4YecKrue CBOMCTBA AIBACTUAOB W KCTOHOB: pPCAKIUMKU IPHUCOCIUHCHUA. OxucieHue
AJBACTUAOB, KAYCCTBCHHBLIC PCAKIMKU Ha aJIbJACTUMBI. CnocoObl MOJIy4YCHUSI W NPHUMCHCHUC
AJIbACTU0OB U KETOHOB.

O/HOOCHOBHBIE Tpe/eNbHble KapOOHOBbIE KHUCIOTBL. (OCOOEHHOCTHM CTPOEHHUS MOJEKYJ
KapOOHOBBIX KHUCJIOT. M3omepus u HoMmeHkiatypa. dusmueckue CBONHCTBA OJHOOCHOBHBIX
npeenbHbIX KapOOHOBBIX KUCIOT. BoopoiHble CBA3M MEXIY MOJIEKyJIaMu KapOOHOBBIX KHCIIOT.

XUMHUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEaAKIUs ATEPUPUKAINK, PEAKIIUH C YIaCTHEM
YIJIEBOAOPOJHOTO pajguKaa.

Oco0eHHOCTH CBOMCTB MypaBbHUHON KHUCIIOTHI.
IToHsATHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT - CIOKHBIX IPHUpax.

MHoroo0pa3ue kKapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HENpEICTbHBIX U apOMaTHYECKUX
KapOOHOBBIX KHCJIOT, IMKApOOHOBBIX KHUCIOT, THIPOKCHKapOOHOBBIX KHCIOT. [IpencraButenu
BBICIIHNX Kap60HOBI)IX KHCJIIOT: CTCApUHOBAA, IMMAJIbBMUTHUHOBAsA, OJICMHOBAsA KHCIIOTHI. Croco0bI
NOJTy4eHHS ¥ TPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upsl. ['omonoruveckuii psg, odOmas ¢GopMyiia, W30MepuUs W HOMEHKIATypa.
Oduznueckre U XUMAYECKHE CBOMCTBA: TUAPOIU3 B KUCIIOW U IIEIOYHOM Cpee.

XKupsl. Crpoenue, (usmueckue M XUMHUYECKHE CBOMCTBA KHUPOB: TUAPOJIN3 B KHUCION U
menoyHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COJIEPKAIIUX OCTATKU HENpeAeibHbIX XKUPHBIX
KUCHOT. JKUpbl B IPUPOJIE.



M

KaK COJIM BBICIITMX KapOOHOBBIX KHCIIOT, IX MOIOIIEe JCHCTBUE.
OO0mas xapakTepucTuka yrieBoaoB. Knaccudukaius yrieBooB (MOHO-, IU- U MOJUCAXAPUIBI).

Monocaxapuasl: TIIOKO3a, (Ppykro3a. DuU3HUECKHE CBOWCTBA M HAXOXKJICHHE B MPHUPOJIC.
doTocuHTE3.

XHWMHMYECKUE CBOMCTBA IIFOKO3BI: PEAKIMM C YYaCTHEM CIHPTOBBIX W aJbIAECTHIHOM TpYyIII,
CIHMPTOBOE M MOJIOUHOKHCIIOE OposkeHue. [IpuMeHeHne ritoKo3bl, ee 3HaYeHUE B )KU3HECSTeIbHOCTH
OpraHusma.

Hucaxapunpel: caxapo3a, ManabpTo3a. BoccraHaBnuBarollie UM HEBOCCTAaHABIIMBAIOLIUE
aucaxapunbl. 'maponus nucaxapunoB. HaxoxaeHne B pupoie 1 IpUMEHEHUE.

[Tonucaxapuapl: Kpaxmal, TJIMKOT€H U Leinoio3a. CTpoeHMEe MaKpOMOJEKYJ Kpaxmana,
[VIMKOT€Ha U Le/UTro03bl. dusndeckre CBOWCTBA Kpaxmaja U IEJUII0JI03bl. XUMUYECKHE CBOMCTBA
Kpaxmajia: THUIpPOJIM3, KAaueCTBEHHAas peaklus C HMOJOM. XHUMHYECKHE CBOMCTBA LIEJUIIOJIO3BI:
TUAPONN3, TodyuyeHue 3(upoB UewIoiao3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,
alEeTaTHBIN 1LIETIK).

DKcrepuMEHTAJIbHbIE METOAbl H3Y4YEHMsI BEIIECTB M MX MPEBpALICHHH: pacTBOPUMOCTb
pa3IMyYHBIX CIUPTOB B BOJE, B3aMMOJEHCTBUE 3TAHOJIA C HATPUEM, OKHCIEHHE 3TUIOBOIO CIIUPTa B
albJIeTH/l HAa PAacKaJIEeHHOW METHOW MPOBOJIOKE, OKUCIIEHHE ATHJIOBOTO CIHPTA JUXPOMATOM Kajus
(BO3MOXXHO HCIMOJIb30BAaHUE BHJEOMATEpUANIOB), KAueCTBEHHbIE pEAKLUMU Ha ajbAeruisl (c
ruapokcuaoM auammuncepeodpa(l) u ruapoxcunom menu(Il)), peakuusi rimuepuHa ¢ rUAPOKCUAOM
meau(Il), xummuyeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOAECHCTBUE PacTBOPA IIIFOKO3bI €
ruapokcuaoM menu(ll), B3aumoaeiicTBue Kpaxmaiia ¢ MOJIOM, PELIEHUE SKCIEPUMEHTAJIBHBIX 3aJa4
no temaMm "CrupTsl 1 penonsr", "KapOooHosbie kucnoThl. CraoxHbIe 3¢upbI'.

A30Tc0)1ep>lcamne OpPraHunveCcKue CoOCIMHCHUS.

AMUHBI - OpraHryYecKue MPOM3BOAHbIE aMMuaka. Kmaccudukamnus aMuHOB: anudaTHUecKue U
apoMaTUYecKHe; INEepBUYHBbIE, BTOpPUUYHbIE M TpeTuuHble. CTpoeHue MoJieKys, obmas ¢opmyia,
M30MepHsl, HOMEHKIaTypa U pu3NYecKrue cBOWCTBAa. XMMHUUYECKHUE CBOMCTBA ann(aTHIeCKUX aMUHOB:
OCHOBHBIE€ CBOMCTBA, aJIKWJINPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTOM.
Conu agKuIaMMOHUS.

AHWIMH - TpEICTaBUTENb aMUHOB apomaThueckoro psjaa. CrpoeHue aHwiIMHA. B3anmHoe
BIMSIHHE TpPYyNIl aTOMOB B MoJIeKyJie aHWiIMHA. OCOOEHHOCTH XUMHUYECKHMX CBOWCTB aHWIMHA.
KauecTBeHHBIE peaKIM1 Ha aHWJINH.

CnocoObl ToNydeHHss W TpHUMEHeHue anudaThueckux aMuHOB. [lomydeHune aHWIMHA U3
HUTPOOEH307Ia.

AmuHokucnotel. HoMeHknaTypa u uzomepus. OTenbHbIE MPEICTaBUTETN -aMUHOKMCJIOT:
rauiH, anadnd. duspmdyeckre CBOMCTBA aMHUHOKHCIOT. XMMHUYECKHE CBOWCTBA aMHHOKHMCIIOT Kak
aM(OTEepHBIX OpPraHWYECKUX COCAMHCHHH, peakius TMOJUKOHJEHCAINH, OOpa3oBaHUE NENTHIHOU
cBsi3u. buonoruyeckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U TUAPOIU3 TIENTUIOB.

benku kak mpupoansie moiaumepsl. [lepBuuyHas, BTOpUYHAS M TPETHUYHAs CTPYKTypa OEIKOB.
XUMHUYECKUE CBOMCTBA OCIIKOB: THAPOIIN3, ACHATYpAINs, KAYCCTBCHHBIC PEaKIIMH Ha OCITKH.

DKcrnepuMeHTaIbHbIE METOJbl U3YUEHHS BEUIECTB U UX MPEBpAllleHUN: pacTBOpEHUE OEIKOB B
BOJE, JCHATypanus OCJKOB TpPU HArpeBaHWHM, [IBETHBIE peakuud Ha OENIKd, pelieHue



DKCIEPUMEHTAJbHBIX 3a7ad 10 TeMaM '"A30TcoJepKallue OpraHUYecKHe COECOUHEHHS" U
"Pacnio3HaBaHHE OPraHUYECKUX COCAMHEHUN".

BbicokomosieKkyIsipHbIC COeJUHEHHUS.

OCHOBHBIC TIOHSTHS XUMHUH BBICOKOMOJICKYJIAPHBIX CO€}1HH€HHI71: MOHOMCp, IIOJIUMEDP,
CTPYKTYPHOC 3BCHO, CTCIICHL IMOJIMMCPU3AlUU, CPCAHAA MOJICKYJIApHAA Macca. OcHoOBHBIC METOABI
CHUHTE3a BBICOKOMOJICKYJIAPHBIX CO@)II/IHCHI/Iﬁ - MOJIMMEPpHU3alnA U ITOJUKOHACHCAWA.

[Tonumepnsie Matepuanbl. [lmacTmacchl (MONMMATHIICH, MOTUIPONWICH, MOIMBUHIIXIOPH]I,
MOJIUCTHPOJI, TOJMMETHIIMETAKPWIIAT, TOJUKApOOHATHI, MONMAITWIEHTepedTanaT). YTUIU3auus Hu
nepepaboTKa MIacTUKa.

DOnacToMephl:  HATypallbHBIH  Kay4yK,  CHHTETHYECKHEe  Kaydykun  (OyTaIueHOBBIH,
XJIOPOTIPEHOBBIH, U30IPEHOBLIN). Pe3nHna.

Bonokna: HaTypanbHble (XJIONOK, IIE€PCTh, IIENK), HCKYCCTBEHHBbIE (BHCKO3a, AaleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpoH U JIaBCaH).

SKCI'IepI/IMeHTaJ'IBHLIC MCTOABI M3YUCHHUA BCHICCTB KW HX HpCBpaHICHI/Iﬁﬁ O3HAaKOMIJICHUE C
o0pa3llaMl  NPUPOAHBIX U  HMCKYCCTBEHHBIX BOJIOKOH, IUIacTMacC, KaydyKoB, pelIeHHE
AKCIIEPUMEHTAJIbHBIX 33a4 1o Teme "Pacrno3HaBaHue miacTMacc ¥ BOJIOKOH".

PacuerHble 3aga4m.

Haxoxxnenne wmosnekymsipHOW (OpMYJIbI OPraHUYECKOTO COEAMHEHHUS IO MAacCOBBIM JIOJSM
AIIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXJICHHWE MOJEKYISIpHOH (QOpPMyYIbl OPraHUYECKOTO
COCIMHEHUS TI0 Macce (00beMy) MPOIYKTOB CrOpaHus, MO KOJWYECTBY BEIIECTBa (Macce, 00bemy)
OPOAYKTOB pEaKIMH W/HWIW HCXOJHBIX BEIIECTB, YCTAHOBJCHHE CTPYKTYpHOU  (OpPMYIIbI
OpPTaHMYECKOTO BEIIECTBA HAa OCHOBE €ro XHMHUYECKHUX CBOWCTB WM CIOCOOOB TIOJNydYCHUS,
oTmpezieNieHue I0JIM BBIXOa MPOIYyKTa PEaKIUU OT TEOPETUIECKH BO3MOXKHOTO.

Me)KHpe}IMeTHbIe CBHA3H.

Peanuzamust MexXnpeIMETHBIX CBSI3€M MpU M3YyYEHUH OpraHUYecKod XuMuM B 1 cemectpe
OCYILIECTBIIICTCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK U TIOHSTHH,
MPUHATBIX B OTJAEIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mme ecTeCTBEHHO-HAYUYHbBIE TOHSATHA: SIBJICHWE, Hay4YHBIM (aKT, TUIOTE3a, TEOpHs, 3aKOH,
aHaJM3, CUHTE3, KJIaccu(uKaius, HaOIoAeHIe, U3MEPEHHE, YKCIIEPUMEHT, MOJIe/b, MOJICTTUPOBAHUE.

®usnka: MaTtepus, aTOM, DJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA, SHEPreTUUYECKUN YPOBEHD,
BEIIECTBO, TeNo, O0bEM, arperaTHOe COCTOSIHME BeIleCTBa, (DU3MYECKHE BEIMYUHBI, €JUHUIIBI
U3MEPEHUS, CKOPOCTh, SJHEPIHs, Macca.

buonorus: kneTka, opraHumsMm, 3KocucTema, Ouocdepa, MeTabOIM3M, HACIEICTBEHHOCTS,
aBTOTPOQHBINA U TeTepOTPOMHBIN THUI TUTaHUS, OpoKkeHnE, (POTOCUHTE3, IbIXaHUE, OCITKH, YTIICBOIbI,
JKUPBI, HYKJIEUHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadust: mone3Hble HCKONaeMble, TOIIUBO.

TexHonorus: MUIICBBIC MPOAYKTBI, OCHOBBI PALNMOHAJIBHOI'O IIMTAHUA, MOIOIIHUE CPCACTBA,
MaTepHrabl U3 NCKYCCTBCHHBIX U CUHTCTUYCCKHNX BOJIOKOH.

2 CEMECTP
O0masi u HeopranuyeckKasi XUMMsl.

TeopeTuquKne OCHOBBI XMMMHH.



Atom. CocTaB aTOMHBIX s7ep. XUMHUECKUM 1eMeHT. M30TomBI.

CrtpoeHue 3JeKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIE YHWCIIA. DHEPreTHUECKHE YPOBHH M
o ypoBHU. AToMHbIe opOuTanu. Kinaccupukanus XuMHUECKUX JIEMEHTOB (s-, p-, d-, f-a1eMeHTsI).
Pacnipeniesienrie JIEKTPOHOB MO ATOMHBIM OpOUTaIsIM. DJIEKTPOHHbIE KOH(UTypaluud aToMOB
3JIEMEHTOB MEPBOTO - YETBEPTOrO MEPHOAOB B OCHOBHOM M BO30YKJI€HHOM COCTOSIHUH, 3JIEKTPOHHBIE
KOH(UTYypaIi HOHOB.

JIeKTPOOTPULATENbHOCTD.

[Tepnonnueckuit 3akoH u Ilepnoanyeckas cucrema xumudeckux 3meMeHToB JI.M. Menneneesa.
CBs13p mepuoan4ecKoro 3akoHa u lleproanueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOM
TeOpuer CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsS] CBOMCTB XHUMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CJOXKHBIX BELIECTB IO TpydrnmaM M MepHoAaM. 3HaueHHe
nepuoanyeckoro 3akoHa /.M. Menneneena.

XuMmuueckass CBs3b. BHIBI XUMHUYECKOM CBS3M: KOBAQJICHTHAs, WOHHAs, METAJIMYECKas.
MexaHu3mbl 00pa30BaHMs KOBAJEHTHOM CBSI3U: OOMEHHBIM M JTOHOPHO-aKLENTOPHBIM. DHeprus u
JUIMHA cBsA3U. [loyspHOCTD, HANPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHON CBsA3U. KpaTHble CBS3H.
Bonoponnas cBA3p. MeXMOIEKyIIpHbIE B3aUMOICHCTBHUS.

BaneHnTHOCTh U BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBsA3b 3JIEKTPOHHOMN CTPYKTYpBI MOJEKYJ C
UX FEOMETPUUECKUM CTPOEHHUEM (HA IPUMEPE COETUHEHHH 3JIEMEHTOB BTOPOT0 MEPUO/Ia).

[IpencraBienue O  KOMIUIEKCHBIX — coeauHeHMsiX. CocTaB  KOMIUIEKCHOTO  HOHA!
KOMILJIEKCOOOpa3oBaTeNib, JIUTAHABI. 3HAYe€HHWE KOMIUIEKCHBIX coeauHeHud. [lonstue o
KOOPAUHALIMOHHON XUMUHU.

BemectBa MOJEKyJISIpHOTrO U HEMOJEKYJISAPHOTO CTpOeHUs. THIbl KPUCTANIMYECKUX PELIETOK
(cTpYyKTyp) U CBOWCTBA BEILIECTB.

[TonsiTue o nucnepcHbix cucreMax. Mctunnbie pactBopsl. CriocoObl BbIpaKeHHsI KOHIIEHTPALUU
pacTBOPOB: MaccoBas [J0JI1 BEILIECTBA B pacTBOpPE, MOJSApHAas KOHLEHTpauus. Hacelennsle u
HEHACBIIICHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucramuioruaparsl.

KHaCCI/I(bI/IKaI_II/IH U HOMCHKJIaTypa HCOPIraHUYCCKHUX BCUICCTB. TpI/IBI/IaJIBHLIe Ha3BaHUsA
OTACIBHBIX HpGJICTaBHTeJIeﬁ HCOPTraHNYCCKUX BCIICCTB.

Knaccudukanus XMMHUYECKMX peaklUUMii B HEOPraHMYECKOH M OpraHMYecKod XUMHM. 3aKOH
COXpPaHEHHsS MacChl BEIECTB; 3aKOH COXPAHEHHS W TNPEBpAIICHUS SHEPruu MpU XUMHUYECKUX
peakuusax. Temnosbie 3 (HeKTb XUMUYECKUX peakiuil. TepMOXUMHUYECKUE YpaBHEHMUS.

CKOpOCTh XMMHUYECKOW pEeakiuy, €€ 3aBHCUMOCTb OT Pa3lH4YHBIX (hakTopoB. ['OMOTeHHBIE U
rereporeHHsle peakuu. Karanms u kaTains3aTtopsl.

O6parumble U HEOOpaTHMbIE peakiuu. XUMUYecKoe paBHOBecue. DaKTOPHI, BIUAIONIME Ha
MOJIOKEHUE XUMHUYECKOTO pPaBHOBECHA: TEMIEparypa, [aBJIEHHWE W KOHLIEHTPAllUU BEIECTB,
y4acTByromux B peakuuu. [Ipuanun Jle [larense.

Onexrponautuyeckas aucconuanus. CuiibHbele U ciadble 31eKTpoauThl. CTeneHb TUCCOIUAINU.
Cpena BOJOHBIX PACTBOPOB: KHUCIIOTHAasl, HEWTpasibHas, IienouHas. Bomoponusiii mokazarens (pH)
pactBopa. ['uaponus coneit. Peakiiuun noHHOTO OOMEHa.

OKUCIINTEIHFHO-BOCCTAHOBUTEIbHBIE pCaKkuuu. Crenesn OKHCJICHUAA. OKuCINUTEID u
BOCCTAHOBUTENIb. [IpollecChl OKHCICHHS W BOCCTAHOBJICHUS. BaKHEHWIINE OKUCIUTEIU H
BOCCTaHOBHTEIIM. MeTOI 3JICKTPOHHOT0 Oaianca. DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB BELICCTB.



DKCrepUMEHTAIIBHBIE METO/Ibl U3YUYEHUS BEILIECTB M UX MPEBPAILLEHUN: Pa3/I0KEHUE MEPOKCUAA
BOZIOPO/A B IMPUCYTCTBUM KATAIN3aTOPA, MOJAEIN KPUCTAUIMYECKUX PEIIECTOK, MPOBEACHUE PEaKIni
HMOHHOTO OOMEHa, OIpe/eleHUue Cpeabl pacTBOPOB € MOMOUIbIO MHAWKATOPOB, M3YUYCHHE BIUSHHA
pa3INyuHbIX (PAaKTOPOB HA CKOPOCTh XUMHUUECKON PEAKINH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

Heopranuueckass Xumusl.

[Tonoxenne HemeramnoB B [lepuonnueckoi cucreMe xumnueckux aemeHToB .M. Menneneena
U OCOOCHHOCTH CTPOEHUS UX aTOMOB. PHU3MUECKUE CBOICTBA HEMETAJIOB. AJUIOTPONHUS HEMETAIIJIOB
(Ha mpuMepe KUCIopoa, cepol, pocdopa u yriaeposa).

Bonopon. ITlonmyuenue, Qu3uveckne M XUMHYECKHE CBOMCTBA: pPEAKIMH C MeETaUlaMu |
HEMETaJlIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ MaApUIBI.

lanmorensl. Haxoxnenue B TpuUpojie, CHOCOOBI MOMy4deHHs, (U3NYECKUE MU XUMUYECKUE
cBoiicTBa. ['asoreHoBomOpOnbl. BaxkHeillmme KHUCIOPOACOAEPKAIIUE COCIUHEHUS TaJOrCHOB.
JlabopaTtopHble ¥ MPOMBIIIEHHBIE CIIOCOOBI MOJYYEeHUS TalOreHOB. [IprMeHeHne TaJoreHOB M HX
COCTMHEHUH.

KI/ICHOpOI[, O30H. Ha6opaTopHLIe U TIPOMBIIIJICHHBIC CITIOCOOBI MOJIy4YCHHUA KHCJIOpOJaA.
duszndeckre U XUMAYECKIE CBONCTBA U IMPUMCHCHHUEC KHUCJIOPOJa U 030HaA. OKCI/I}IBI " ICPOKCHUIBI.

Cepa. Haxoxnenue B mpupoje, cocoObl monyudeHus, GU3NMUecKue U XUMHUYECKHE CBONCTBA.
Ceposogopon, cynbduasl. Oxcun cepsi(IV), okcun cepsi(VI). Ceprrcras u cepHasi KUCIOTHI U UX
conu. OCOOEHHOCTH CBOWCTB CEPHOM KUCIOTHL. [IpriMeHeHne cephl 1 ee COeTUHEHUIA.

A3zor. Haxoxnenue B mpupoje, cnocoObl MojydyeHus, (Gu3nyecKue U XUMHYECKHE CBOMCTBA.
Ammuak, HUTpuIbl. OKCHIBI a30Ta. A30THCTas U a30THAsI KUCIOTHI U UX coyid. OcOOEHHOCTH CBOMCTB
a30THOM KUCTOTHI. [IpuMeHenre a3ota u ero coeAMHeHU. A30THBIE YI00pEHUSI.

®ocdop. Haxoxxaenue B npupoe, cnocoObl MOTy4YeHusi, GU3NYECKUe U XUMUUECKUE CBOMCTBA.
®Dochunsr u dhochun. Oxcuasl Gocdopa, pochopnas kucnora u ee conu. [Ipumenenue Gocdopa u
ero coenuHeHnit. docdopHbie yn00peHus.

VYrnepon, HaxoXkJeHUE B MpUpPoAE. AJUIOTponHble MoaupuKanuu. Ou3ndyeckrue 1 XUMUYECKUe
CBOMCTBA MPOCTHIX BElIECTB, 00pa3oBaHHbIX yriaepoaoM. Okcup yriaepoaa(ll), okcua yraepona(I1V),
yroibHasE KHUCIOTa M €€ COJIM. AKTHUBUPOBaHHBIM yrosb. I[IpuMeHeHHME MpPOCTHIX BEIIECTB,
00pa30BaHHBIX YTIEPOJIOM, U €0 COCMHEHUI.

Kpemuuii. Haxoxnenue B npupoe, crocoObl NoayueHus, PU3ndecKkue 1 XuMUYECKHE CBONCTBA.
Oxcun kpemuus(IV), kpeMHueBast KHcIoTa, CWIMKAThl. [IpuMeHeHne KpeMHHUs M €ro COEIMHEHUI.
CrexJ10, €ro nNojxy4eHue, BUIbl CTEKIIA.

IlonoxeHnrue MeTalJIOB B HepﬂonnquKoﬁ CHUCTEME XMMHUYECKUX 3JIEMEHTOB. OCOOCHHOCTH
CTPOCHUS DJICKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.

OO6mue ¢usnueckue cpoiicTBa MetamioB. I[IpuMeHneHne MetaioB B ObITYy U TexHUKe. CIuTaBbl
METAJUIOB.

DNEeKTPOXUMHMUYECKUN psAl HampspkeHHd MeTayuioB. OOIue crocoObl MOJyueHHs] METaslloB:
TUAPOMETAJULYPrusi, MUPOMETAJUTYPrus, 3JeKTpoMerautyprusi. IloHsATHE O KOppO3UM METAJUIOB.
Crioco0b!I 3a1UThl OT KOPPO3UH.

OObmas xapakrtepuctuka MertamwioB IA-rpynnel Ilepuonnyeckoil cHCTEMBl XMMHYECKHUX
sneMeHTOB. HaTpuil u Kanuif: momydyeHue, (QU3MUECKUe M XMMHUYECKHE CBOWCTBA, MPHUMEHEHHE
IIPOCTHIX BEIIECTB U UX COCAUHEHUM.



OObmas xapaktepuctuka wmetamwioB IIA-rpynmsl  [lepuoandeckoil CHUCTEMbl XMMHUYECKHX
alIeMEeHTOB. MarHuii ¥ KajbIuil: moilydeHue, pusndeckrue M XMMHUYECKHE CBOMCTBA, MPUMEHEHHE
IPOCTHIX BEIIECTB U UX COeTUHEHUH. JKeCTKOCTh BOJIBI M CITIOCOOBI €€ YCTpaHEHHS.

AnoMuHUI: TOMy4yeHHe, (U3MUEeCKHe M XUMHYECKHE CBOMCTBA, NPUMEHEHHE IPOCTOTO
BEIIECTBA U €ro coeAuHeHWi. AM@oTepHble CBOHCTBa OKCHIa W THAPOKCHIA aJIOMUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmiast xapakTepucTUKa MeTaioB nooouynbx noarpynn (b-rpynm) Ileproanyeckoit cuctembl
XUMHUYECKHUX AJIEMEHTOB.

@u3nyecKue M XUMHYECKHE CBOMCTBA XpOMa M €ro coeiuHeHuH. OKCHIbl M THIPOKCHIBI
xpoma(Il), xpoma(lll) m xpoma(VI). XpomaTel M AUXpPOMAaThl, MX OKUCIUTEIbHBIE CBOWCTBA.
ITosrydyeHne u npuMeHEeHUe XpoMma.

@u3nYeCcKre U XUMUYECKHE CBOMCTBA MapraHia M €ro CoeAMHEHU. BaxkHelmme coennHeHus
mapranna(ll), wmapranma(IV), wmapranna(VI) wu wmapranma(VII). Ilepmanranatr xanws, ero
OKHCJIUTEIbHBIE CBOKCTBA.

du3nyecknue U XMMUYECKHUE CBOMCTBA XKele3a U ero coequHeHni. OKCUAbI, THIPOKCHUIIBI H COTN
xkenesa(ll) u xenesa(Ill). [lomydyenne u npuMeHeHHE KeJe3a U ero CIIJIaBOB.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coenuHeHui. [loyuenne u npumMeHenre Meau
U €€ COEeIUHEHUN.

HI/IHKZ MOJIy4CHHUC, (I)I/I3I/I‘{eCKI/Ie U XUMHYECKHE CBOICTBA. AM(bOTepHLIe CBOMCTBaA OKCHJa H
TUAPOKCHU A HUHKA, THAPOKCOKOMIIIICKCHI IMHKA. HpI/IMeHeHI/IC OWHKa U €10 CO€JII/IH€HPII>1.

DKcIepUMEHTAJIbHbIE METOJbl M3YyYEHHUS BEIECTB M UX MpPEeBpallleHHil: H3ydyeHue oOpaslLoB
HEMETaJNIOB, TIOpeHue cephl, (ocdopa, xKeneza, MarHus B KUCIOPOJE, HM3YYEHHE KOJUIEKIMH
"Metainbel U CIulaBbl", B3aUMOJEHCTBUE ILEJIOYHBIX M ILIEJIOYHO3EMEIBHBIX METAJLIOB C BOJOU
(BO3MOKHO HCIIOJIb30BAHUE BHJIEOMATEpUANIOB), B3aUMOJCHCTBHE IIMHKA U JKe€Jle3a C pacTBOPAMHU
KHCIIOT M WIEJIOYel, KaueCTBEHHBIE PEaKIMM Ha HEOPraHMYECKHE AHHMOHBI, KaTHOH BOJIOPOAA M
KaTHOHBl METAJUIOB, B3aUMOJICHCTBUE TUAPOKCUAOB AIIOMMHMS M LIMHKA C PacTBOpaMH KHUCIOT U
LIeJIOYeH, pelIEHUE SKCIEpUMEHTANIBHBIX 3a1a4 no temam '"l'amorensl”, "Cepa u ee coequHeHus",
"A3oT U ¢ochop m ux coeauHenus", "Meramnbl rIaBHBIX noArpynmn", "Mertamibl MOOOYHBIX
noarpynm".

XuMHUA M KU3Hb.
Ponpb xumun B o0ecrieueHuu yCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA.
[ToHsiTHE O HAYYHBIX METOJIaX MO3HAHUSA U METOJOJIOTHH HAYYHOTO UCCIIEIOBAHMUS.

HayuHble mpuHIMIBI OpraHU3allMd XMMHUYECKOro MpOHM3BOJCTBA. [IpOMBbIIUIEHHBIE CIIOCOOBI
MOJTyYEHHUs] BaKHEHIIIKX BEIIeCcTB (Ha IpUMepe MPOU3BOACTBA aMMHaKa, CEPHON KHCIIOThI, METAHOJIA).
[TpoMmsblIIIEHHBIE CITOCOOBI MOJTyYeHHs] METAJIJIOB U CIIJIABOB. XMMHUYECKOE 3arpsi3HEHHE OKpPY KarolIeH
Cpellbl U ero nocieacTBus. Posb xumun B o6ecrieueHuN SHEpreTH4eckoi 6e30MacHOCTH.

XumMus H 3A0POBBE  YCJIOBCKA. HCKapCTBeHHLIC cpeacTna. HpaBI/IJ'Ia HCIIOJIB30BaHUA
JICKApPCTBCHHBIX NPCIIapaToB. Ponp xumuu B Pa3BUTHU MCAUITUHBI.

XHWMHUS THIIKM: OCHOBHBIE KOMITOHEHTHI, IHINEBLIE H00aBKH. Ponb XuMMUHM B 00OecCIeYeHUH
UIIEBOM OE€30IIaCHOCTH.

Kocmernueckne u mnapdromepnsie cpenctBa. boitoBas xumwus. IlpaBuna 6Ge3omacHOro
WCIIOJIb30BAHUS MPENapaToB OBITOBOM XMMUH B IIOBCETHEBHOM JKU3HHU.

XUMHUS B CTPOUTENBCTBE: BaKHEHIIINE CTPOUTENbHbIE MaTepHalibl (IIEMEHT, OETOH).



XuMHs B CEIbCKOM X03siiicTBe. OpraHndeckue 1 MUHEpaibHbIe y100peHuUs.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MATEpHaIbl, KPACKH, CTEKIIO, KEPAMHUKA.
PacuerHsble 3a1a4m.

PacueTsl: Macchl BelecTBa HIIM 00beMa ra30B 0 U3BECTHOMY KOJIMYECTBY BEIIIECTBA, MAcCe MU
00BEMYy OFHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB, Macchl (00beMa, KOIUYECTBA BEIIECTBA)
MIPOTyKTOB PEAKIINH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH, MacChl (00beMa, KOJTMIECTBA BEIIECTBA)
MPOJYKTa PEAKINH, €CIIM OJJHO U3 BEIIECTB JaHO B BUJE PacTBOpa C OIMpeNeIeHHONH MacCOBOM Jomeit
PacTBOPEHHOTO BEIIECTBA, MACCOBOH JIONIM M MOJISIPHOW KOHIICHTPAIIMH BEIISCTBA B PacTBOpPE, OJH
BBIXO/Ia MMPOYKTA PEAKIUU OT TEOPETUIECKH BO3MOMXKHOTO.

Me)KIIpe}IMeTHbIe CBS3H.

Peanu3zarust MeXNpeaMETHBIX CBsI3€H MpPU M3YYEHHH OOIIEH M HEOPraHW4YeCKOW XUMHH BO 2
CEeMeCTpe OCYIICCTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHSTHH, TaK U
MOHSATUM, IPUHSATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE MOHSATHUS: SBJIEHUE, Hay4yHbIH (DaKT, rumoresa, TEOpHsl, 3aKOH,
aHalu3, CUHTE3, KJIacCU(PUKAIHS, TePUOJUYHOCTD, HAOIIOIEHHE, U3MEPEHHE, IKCIIEPUMEHT, MOEIIb,
MOJIETTUPOBAHUE.

®duzuka: MaTepusi, MUKPOMHp, MAaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, U3OTOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKHl YpOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, WACANBHBIM Ta3, (U3NYECKUE BEIUYHMHBI, CAUHHIIBI U3MEPEHHUs, CKOPOCTH,
SHEPTHUs, Macca.

buonorus: kinerka, opranusm, sKkocucremMa, ouochepa, MeTaboau3M, MaKpo- 1 MUKPO3JIEMEHTHI,
OenKH, >KUpBI, YIJIE€BOJbl, HYKIEUHOBBIE KHCIOTbHI, (DEpMEHTBI, TOPMOHBI, KPYrOBOPOT BELIECTB U
IIOTOK DHEPIUU B IKOCUCTEMAX.

I'eorpacdus: MuHepasbl, FOpHbIE IOPO/IbI, [TOJIE3HbIE UCKOIAEMBbIE, TOTUINBO, PECYPCHI.

TexHosorusa: XuMmuyeckass NPOMBIIUIEHHOCTb, METAJULYprusi, CTPOMUTENIbHbIE MaTepHallbl,
CEJIbCKOXO3SIMCTBEHHOE  IPOM3BOJCTBO,  TNHILEBas  NPOMBIIUIEHHOCTh,  (papmaneBTHUECKast
IIPOMBIIIIEHHOCTD, MPOU3BOACTBO KOCMETHMUYECKHUX IIPENapaTroB, NPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepUajoB, AMEKTPOHHAS POMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

IJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSI PABOYEW ITPOTPAMMBI IIO
XUMHUA (YIJUYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

DI'OC COQO ycranaBiauBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHUSI OOYYAIOIIMMUCS TIPOrPaMM
cpenHero o0Iero 00pa3oBaHus: IUYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

B cooTBercTBUM C CHUCTEMHO-AESTENBHOCTHBIM IOAXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJabTaTOB OCBOEHHUs Ipeamera "Xumus" Ha ypoBHE CpeIHEro oOuero oOpa3oBaHMs BbIAEIECHbI
CJIEIYIOIIHE COCTABIISIOIIHUE!

OCO3HAaHHUC O6y‘{aIOH_[I/IMI/ICH pOCCHﬁCKOﬁ rpa)KHaHCKOﬁ NICHTUYHOCTH,
TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOATCIbHOCTH U CaMOOIIPCACIICHUIO,
HaaIn4nuc MOTHBAIlMHU K O6y‘leHI/IIO;

TOTOBHOCTb W CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS TPHHATHIMA B OOIIECTBE
[IpaBUIaMU U HOPMaMH I1IOBEJICHNUS,
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HaJIM4Me MPAaBOCO3HAHMS, YKOJIOIMYECKON KYJIBTYPBI;
CIIOCOOHOCTB CTaBUTb LIEJH U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS npenMeTa "Xumusa" oTpakatoT COPMHUPOBAHHOCTH OIBITA
MO3HABATEIBHOM M TMPAKTUYECKOM JeATeNIbHOCTH OOydarolmMXcsi B IPOLEcce peanu3aliu
00pa30BaTeIbHON AEATEIbHOCTH.

JInuHOCTHBIE Ppe3yabTaThl OCBOCHUA mnpeamera "Xumus" oTpaxkaioT cHOpMHUPOBAHHOCTH
OMbITAa TO3HABATEIbHOW W IMPAKTHUYECKOW IEATENbHOCTH OOydYaroIuxcs B Mpolecce peanu3aliu
00pa30BaTENIbHON AEATENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasx1aHCKOTO BOCIUTAHUSI:

OCO3HaHHUsl OOYyYaIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX IpaB M O00s3aHHOCTEH, YyBaXEHHUsS K
3aKOHY U IIPaBOIOPAIKY;

ONpeACTaBJICHUA O COLOUAJIBHBIX HOpMax HW IIpaBUIaX MCEKINYHOCTHBIX OTHOIICHHUH B
KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOI\/’I ACATCIIBHOCTH IIPpHU CO3JaHHU y‘-IC6HI:IX IMPOCKTOB,
pemicHUN y‘le6HBIX 1 MO3HABATCJIBHBIX 3a1a4, BBIIIOJJHCHUHU XUMHUYCCKHUX SKCIICPUMCHTOB,

CIIOCOOHOCTH NMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI APYTUX MPHU
aHaJM3e Pa3IMYHbIX BUJIOB YUE€OHOH NesATeTbHOCTH;

2) NaTpUOTHYECKOTO BOCIIUTAHUS:
LIEHHOCTHOT'O OTHOLIEHUS K UICTOPUYECKOMY U HAyYHOMY HACJIEAUIO OTEUECTBEHHOW XUMUU;

YBaXXCHUA K IMPOLECCY TBOPUYCCTBA B obOnacTu TCOpHUH U NPAKTHYCCKOI'O IMPUITIOKCHUSA XUMHUH,
OCO3HaHHUd TOI'0, 4YTO HAaHHBIC HAYKH CCTb PE3YJbTAaT JJIIMTCIbHBIX Ha6J'IIO,ZleHI/II\/'I, KpOIOTJIUBBIX
SKCIICPUMCHTAJIBHBIX ITIOMCKOB, ITIOCTOAHHOI'O TPpyda YUYCHBIX U IPAKTHKOB,

HHTEPCCa U NMMO3HABATCIIBHBIX MOTUBOB B INOJIYUYCHHUU U MOCIICAYIOUICM aHAJIN3C HH(bOpMaL[HH 0
NEPCAOBBIX TOCTHIKCHUAX COBpeMeHHOﬁ OTECYCCTBCHHOM XHUMUH,

3) AYXOBHO-HPAaBCTBCHHOTO BOCIIUTAHUA:
HPaBCTBCHHOI'O CO3HAHUA, 9TUYCCKOI'0 ITOBEACHU A,

CIIOCOOHOCTH OLCHUBATH CHUTyalllU, CBA3aHHBIC C XUMHWYCCKUMHU SABJIICHUAMH, U HNPHUHUMATH
OCO3HAHHBIC PCHICHUA, OPUCHTHPYACh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTHU OLCHUBATH CBOC TOBCACHUC H TIIOCTYIIKH CBOUX TOBapI/IIlIeﬁ C HOBI/II_II/Iﬁ
HPABCTBCHHLBIX U ITPABOBBIX HOPM M C YUCTOM OCO3HAHUSA HOCJ'IG)ICTBI/Iﬁ IMMOCTYIIKOB;

4) bopMHUpOBaHUS KYJIBTYPBI 37J0POBBS:

MOHUMAHUSA IIEHHOCTEeW 3J0pOoBOro M Oe3omacHOro oOpa3za JKW3HH, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOIOICHHS TIPABIJT 0€30MTaCHOTO OOpAIEHUs ¢ BEIIECTBAMH B OBITY, TTOBCETHEBHOM JKU3HU, B
TPYIOBOU AESITENLHOCTH;

IMOHUMAaHHW HCHHOCTHU IMPAaBUJI MHAUBUAYAJIBHOTO U KOJIJICKTUBHOI'O 0e301acHOTO IIOBCJICHHUA B
CUTyaluAaX, yIrpoOKaromunx 310POBbIO U ) KXU3HU moz[eﬁ;

OCO3HAaHUSl TOCIHEACTBUM W HENpPUATUS BPEIHBIX NPUBBIYEK (yHOTPEOJEHUS aJKOroJs,
HapKOTHKOB, KypeHHsI);



5) TpyZ1lOBOTO BOCITUTAHUS:

KOMMYHHUKAaTUBHOH  KOMIIETGHTHOCTH B  Y4YEOHO-HCCJIEIOBATEIbCKOM  JIEATEIIbHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUJAX JIEATEIBHOCTH,

YCTaHOBKHM Ha AKTHBHOC Yy4YaCTHC B PCHICHUH  IMPAKTHYCCKUX  3ajad COIII/IaHLHOﬁ
HAIPaBJICHHOCTH;

MHTEpeca K MPaKTHYECKOMY U3y4YeHHIO Mpodeccuil pa3auyHOro poja, B TOM YHCIE Ha OCHOBE
NPUMEHEHUS NPEMETHBIX 3HAaHUHN 10 XUMUH;

YBaXEHUSA K TPYY, JIOJAM TPyJa U PE3YyJIbTaTaM TPYIOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY WHAMBHIYalIbHOH TpaeKTOpuu oOpazoBaHMs, Oymyien
npodeccun M peanuzald COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMH, HHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

AKOJIOTHYECKH 11e71ecO00pPa3HOT0 OTHOIIIEHUS K MPUPOJIE KaK UCTOUHUKY CYIIECTBOBAHUS KU3HU
Ha 3emie;

MOHUMAaHUS TH00aTBbHOTO XapakTepa HSKOJOTHYECKUX TMpoOIeM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMATIBHOM CPEIBI;

OCO3HaHusA H€O6XO,Z[I/IMOCTI/I HCIIOJIb30BaHUS HOCTHKCHUM XHUMHUH IJIS peuieHrusd BOIPOCOB
palrOHAJIBHOI'O MPUPOAOIIO0JIB30BaAHNA;

AKTUBHOTO HENPUATUS ACUCTBUN, IPUHOCAIIMX BPEX OKpYXKarolled MPUPOAHON Cpele, yMEHUS
IIPOrHO3UPOBATh HEOJIArONpPUSATHBIE IKOJOTUYECKUE IOCIEICTBUS MPEANPUHUMAEMBIX JEUCTBUNH U
HpeoTBpaLIaTh UX;

HaJIN4YHg  Pa3sBUTOr0 OKOJOrMYCCKOIO  MBIIIJICHUA, JKOJIOTHYCCKOU KYyJbTYpbI, OIIbITA
ACATCIIbHOCTH 3KOJIOTHYECKOM HaIpaBJICHHOCTH, YMCHUA PYKOBOACTBOBATLCAH nmMmn B
HOBH&B&TCHBHOﬁ, KOMMYHPIKaTHBHOI)'I u COHI/I&J’IBHOI\/'I IIpaKTUKE, CIIOCOOHOCTH U YMCHHUS AaKTHUBHO
MMPOTHUBOCTOATH UACOJIOTUU XCMO(I)O6I/II/I;

7) IEHHOCTH HAYYHOTO MMO3HAHMUS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOLIECTBEHHON
NPaKTUKH;

NOHMMaHMUsl cHeuu(UKd XUMHMHM KaKk HayKM, OCO3HaHUS €€ polu B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAYYHOT'O MBIIIICHHS, CO3/IaHUH LIETIOCTHOTO MPEJCTAaBICHUS 00 OKPYKAIOLIEM MHUPE
KaK O €IMHCTBE INPUPOABI M YEJIOBEKA, B IO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEM M pPELIEHUU
po0JieM COXpaHEHUs IPUPOJIHOIO PABHOBECHS;

yOeXJIeHHOCTH B 0CO0OW 3HAYMMOCTH XHMMHU Ui COBPEMEHHOM NMBMJIM3AallUM: B €€
TYMaHHUCTUYECKOW HANpPaBJIEHHOCTH W Ba)XXHOM pOJIM B CO3/aHMM HOBOM 0a3bl MaTepuanbHON
KYJIbTYpbl, B PELIEHUH TJI00aIBHBIX MPOOJEM YCTOHUMBOrO pa3BUTHS 4YEJIOBEYECTBA - CBHIPHEBOM,
HHEPTreTUYECKON, MUIICBON U IKOJOTHYECKON O€30MacCHOCTH, B Pa3BUTUU MEAHUIIMHBI, 00eCTIeueHUn
YCIIOBHMH YCIIEIIHOTO TPYAA U 3KOJIOIMYECKH KOM(MOPTHOM KU3HU KaXKJ0T0 4jieHa 00I1ecTBa;

GCTGCTBGHHO-HaquOﬁ rpaMOTHOCTH: TIOHUMAHUA CYIIHOCTH MCTOAOB IMO3HAHHSA, UCITIOJIb3YCMbIX
B CCTCCTBCHHBIX HAaAYKaXx, CIIOCOOHOCTH HCIIOJIb30BaTh IMMOJIy4ya€MbI€C 3HAHUA [JII QaHAJIM3a U
OOBSCHCHMS SIBICHHI OKpYy’Karomero Mupa U HpouCXoddllnX B HEM HSMCHGHI/Iﬁ, YMCHUA O€JIaThb
000CHOBAHHBIE 3aKJIFOYEHHUS HA OCHOBE HAayYHBbIX Q)aKTOB 1 UMCIOINXCA JaHHBIX C LEJIBIO IMOJTYUYCHUS
AOCTOBCPHBIX BBIBOAOB,



CIIOCOOHOCTH CaMOCTOSITEIIbHO HCIIOJIb30BaTh XUMHUUYECKHE 3HAHUS IJId pCHICHUA HpO6HeM B
PCAIBHBIX JKU3HCHHBIX CUTYalUAX,

HHTCpCCAa K MMO3HAHUIO, HCCIIeI0BaTEIbCKOM ACATCIIBHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO U CaMO0OpPa30BaHUIO, K AKTUBHOMY
MOJYYEHHIO HOBBIX 3HAHUH M0 XMMHUU B COOTBETCTBHUH C )KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B pa3IMUHbIX cepax Npo(hecCHOHAIBHON AEATEIbHOCTH.

MertanpeameTHble pe3yJbTAThl OCBOSHHUS MPOrPaMMBI MO XHMHHU HAa YPOBHE CpPETHETO
0011ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble 7 (OPMHUPOBAHMS MHMPOBO33PEHHsI OOYYArOIUXCS MEXAUCHUILTMHAPHBIC
(MeXIpeMeTHbIE) OOIIeHay4YHbIE MOHATHUS, OTPAXKAIOLIUE 1IEJIOCTHOCTh HAy4YHOH KapTHHBI MUpa U
cnenu(rKy METOAOB IO3HAHHWS, HCIOJIb3YEeMBbIX B E€CTECTBEHHBIX HayKaX (MaTepHs, BEILIeCTBO,
SHEprus, sBJICHUE, MPOIIECC, CUCTEMA, HAyUHBIH (DaKT, MPUHILIMII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCClIeIOBaHKE, HAOII0IeHUE, U3MEPEHHUE, SKCIICPUMEHT U IpYTHeE);

YHUBEpCAJIbHbIE yueOHbIEe NeWCTBUS (TO3HAaBAaTEJIbHbIE, KOMMYHUKATHUBHBIC, PETYJISATUBHBIC),
obecrnieunBaromme QGopmupoBaHue (YHKIIMOHATBLHOW TPAaMOTHOCTH W COLMATIBHOW KOMIIETEHIIUU
00yJaromuxcs;

CIIOCOOHOCTH o6yqalonmxc;1 HCIIOJb30BAaTh OCBOCHHBIC MCKIUCHUIIIIMHAPHBIC,
MHPOBO33PCHUCCKHUEC 3HAHUA N YHUBCPCAJILHBIC yqe6Hme HCﬁCTBHﬂ B IIO3HABATCIBHOU U COHH&J’ILHOﬁ
IMPAKTHUKE.

MCTaHpCI[MeTHBIC PE3YJIbTATHI OTpaxaroT OBJIAAICHUEC YHUBCPCAJIbHBIMU y‘I€6HBIMI/I
IMMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA HeﬁCTBHHMH.

OBnajicHAe YHUBEPCATHHBIMU YUYCOHBIMU TIO3HABATEILHBIMH JCHCTBUSIMHU:
1) 6a3oBbIe JJOTHYCCKUEC JCHCTBUS:

CaMOCTOSTENILHO  ()OPMYJIMPOBATh M aKTyaJlM3UpOBaThb IpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OMPEACIIATL HCIU ACATCIBHOCTH, 3a/laBas MapaMETPbl U KPUTCPUN UX NOCTHIKCHUA, COOTHOCUTH
PE3YJbTaThl ACATCIIBHOCTHU C IIOCTABJICHHBIMU LCJIISAMU,

HCIIOJIB30BAaThL IIpU OCBOCHHU 3HAHUI OPpUEMBI  JIOTUYCCKOTO  MBIIUJICHHA:  BBIACIATH
XapaKTCPHBIC IMPpU3HAKH MOHSATHHI u YCTaHaBJIMNBATb Hux B3aUMOCBA3b, HCIIOJIB30BAaTh
COOTBECTCTBYIOIIWEC MMOHATHA OJIA 00BICHECHUS OTACITBHBIX (baKTOB n ﬂBHeHHﬁ;

BBI6I/IpaTB OCHOBAHUSA U KPUTCPUU IJIA KHaCCI/Iq)I/IKaHI/II/I BCIICCTB 1 XUMHUYCCKUX peaKuHﬁ;
YCTaHaBJIMBATh NPUYHUHHO-CJICACTBCHHBIC CBA3U MCKIAY N3YHaCMbIMU SABJICHUAMMU,

CTPOUTH JIOTUYECKHE DPACCYKACHUS (MHIYKTHUBHBIE, AETYKTHBHBIC, IO AHAJIOTHH), BBIABIATDH
3aKOHOMEPHOCTH W TPOTHBOPEYHsS] B PAaCCMATPHBAEMBIX SIBJICHUAX, (POPMYyIHMpOBATH BBIBOABI H
3aKJIH0YCHUS;

MIPUMEHATH B TIPOIIECCE MO3HAHMS UCTIOJIb3YyEeMbIe B XUMUH CUMBOJIMYECKHE (3HAKOBHIE) MOJIETH,
peoOpa3oBLIBATh MOJIENIbHBIE MPEACTABICHUS - XUMHUUECKH 3HAK (CHMBOJ) 3JIEMEHTa, XUMUYECKast
dbopmyna, ypaBHEHHE XUMUYECKOW pEaKIUU - TMPU pEHICHUH YYEOHBIX TO3HABATEIBHBIX U
MIPAKTUYECKUX 3aJay, I[PUMEHATH Ha3BaHHbIC MOJEIbHBIC MPEACTABICHUS JUISI BbIABICHUSA
XapaKTEPHBIX MPU3HAKOB U3YYaEMbIX BEIIECTB U XUMHUYECKUX PEAKIUMI.

2) 6a30BbIC UCCIEAOBATEIIBCKUE ACHCTBUSA:



BJIaACTh OCHOBAMU METOJJ0B HAYYHOI'O IMO3HAHUWA BCIICCTB 1 XUMHUYCCKUX peaKuHﬁ;

dbopmynupoBaTh IENM W 3aJa4d  WCCIICIOBAHWSA, WCIIONB30BaTh  IOCTaBJIEHHBIE |
CaMOCTOSITENILHO c(POPMYTUPOBAHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS M OCHOBBI JUJIS
(GhopMHUPOBAaHMSI TUIIOTE3HI TIO MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHM;

BIIQJICTh HABBIKAMU CAMOCTOSTEIHHOTO IUIAHUPOBAHHWS W TPOBEACHHUS  YYCHHUECKUX
OKCTICPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAAaTh 3a XOJOM TIPOIecca, CaMOCTOSITEIEHO
MPOTHO3MPOBATh €ro pe3yiabTaT, (QOpMyIuUpoBaTh OOOOIIEHHUS W BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB HCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOCIAHHOMN
pabore;

MPUOOpPETaTh OMBIT YUEHUYECKOW HCCIeA0BATEIbCKON M MPOEKTHON NeATEeIbHOCTH, MPOSBIATH
CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METOJOB PELICHHUs MPaKTHUECKUX 3a7ad,
IIPUMEHEHHUIO PA3JINYHBIX METOJOB MO3HAHUS.

3) pabota ¢ uHpOpManuei:

OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHUKAX MH(pOpMaluu (HAyYHO-TIOMYJISIpHAsI JUTEparypa
XUMUYECKOTO  COJIEpXKaHMsA, CIPAaBOYHbIE IOCOOMs, pecypchl MHTepHeTa), aHaIM3UpPOBATH
MHGOPMaLIMIO Pa3IMYHBIX BUJOB U (OPM IpeACTaBICHUS, KpUTHUECKH OLIEHUBATH €€ JOCTOBEPHOCTD
U HEIIPOTUBOPEYUBOCTD;

¢bopMynupoBaTh 3ampochl W NPUMEHATh pa3jIMYHble METOAbl TNpU TMOHCKE M OTOOpe
uHpOpMaLnu, HeOOXOAUMOM [T BBIMOJIHEHUS Y4eOHbBIX 33a]a4 ONPEIeIEHHOrO THIIA;

pUOOpeTaTh OMNbIT MCMHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMaJIbHYI0 (OpMy THpeAcTaBieHUs HHPOpMAIUH (CXEMBI,
rpaduky, 1TuarpaMMsbl, TaOJIHLIbl, PUCYHKH U APYTHE);

HCIIOJIb30BaTh HAYUYHBIN S3bIK B Ka4eCTBE CpPEACTBA MpHU paboTe ¢ XMMHUYECKON MHpOopMauei:
OPUMEHATh MEXIpEeIMETHbIE ((pU3MUECKue W MaTeMaTH4YecKHe) 3HaKd W CHMBOJIBL, (POPMYIIbI,
ab0peBuaTypbl, HOMEHKJIATYpY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HATTIAAHOCTH.
Orjaaaenue YHUBEPCAJIBbHBIMH KOMMYHHUKATUBHBIMUA JeHCTBUSIMM:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXJAaeMON TeMbl B XOJ€ IUalora W/WIH JUCKYCCHUH,
BBICKA3bIBaTh UJIeH, (POPMYIMPOBATH CBOM MPETIOKEHHUS] OTHOCUTEIHLHO BBITIOJIHEHUSI TTPEITI0KEHHOM
3a/1a4M;

BBICTyIIaTh C TIPE3EHTAlMEl pPe3ylbTaTOB IO3HABATEIbHOM JEATEIBHOCTH, IOJIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMU MPU BBINOJHEHUH XMUMHUYECKOTO SKCIEPUMEHTA,
MPaKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB HM3Yy4YaeMBIX BEIIECTB, peaju3aluu y4eOHOTO
npoekTta, U (OpMYyIUPOBATh BBIBOABI IO pe3yJlbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IyTeM
COTJIACOBAHUS MO3UINI B X0J1e 00CYKIEHUSI 1 OOMEHA MHECHUSIMHU.

OBJaieHHe YHUBEPCAJIBHBIMH PeryIssTHBHBIMH e CTBUAMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYUIECTBIIATH CBOIO IIO3HABATENIbHYIO JESTEIBbHOCTD,
ompezensis ee Ield M 3a7auyd, KOHTPOJHPOBaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpesiaraeMblil  aITOPUTM JEHCTBUM TPHU BBIMOJHEHUM YYEOHBIX M HCCIEIOBATEIBCKUX 3a7ad,
BbIOUpaTh HambOomnee (HPEeKTUBHBIA CHOCOO WX PEIICHUS C Y4EeTOM IMOJYYeHHUS HOBBIX 3HAHHHA O
BEIIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYHICCTBJIATH CAMOKOHTPOJIb ACATCIBHOCTU HA OCHOBC CaMOaHaJIn3a U CAMOOLICHKH.



[IpeameTHbIe pe3yabTaThl OCBOCHHUS MTPOrpaMMbI IO XMMHUHU Ha YTIIyOJIEHHOM YPOBHE Ha YPOBHE
cpemHero oOmero o0pa3oBaHUs BKIIOUYAIOT crneruduueckue s ydeOHoro mpeamera "Xumwus'
HAy4YHBIC 3HAHUS, YMEHHUS U CIIOCOOBI EHCTBUI MO OCBOCHHIO, MHTEPIPETALMU U MPEOOPa30BAHUIO
3HaHI/II\/'I, BUJbI ACATCIIBHOCTU IO ITOJYUYCHHUIO HOBOI'O 3HAHHA U IMPUMCHCHUIO 3HAaHUHA B Pa3InYHBIX
y4eOHBIX CHUTyallMsiX, a TakKe B pEabHBIX JKU3HEHHBIX CHUTyaIUsX, CBA3aHHBIX C XuMmueil. B
nmporpamMme 1o XuMuHm NpeIMETHBIC PE3YJIbTAThI IPCACTABJICHBI 110 rogaM U3Yy4YCHU.

IIpenmeTHble pe3yJbTaThl 0CBOCHHS Kypca ""Oprannveckas Xumus' 0TpakaT:

c(OPMUPOBAHHOCTh MPEICTABICHUI: O MECTe U 3HAUYEHUU OPraHUYEeCKOW XHMMHUHU B CUCTEME
€CTECTBEHHBIX HAayK M €€ POJHM B OOECIeYeHUH YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA B PEILICHUU
npo0sieM SKOJIOrMYeCKOM, PHEPreTUYecKO M MNHIEeBOH O0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
CO3/IaHMM HOBBIX MAaTEpUaIOB, HOBBIX HCTOYHUKOB OSHEPIrUH, B O0OECIEUYEHUH PaAIOHAIBHOTO
[IPUPOJIONOIL30BaHuUs, B (DOPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJbTypbl YEJIOBEKa, a TaKxkKe
HKOJIOTHYECKU 0OOOCHOBAHHOT'O OTHOILEHHSI K CBOEMY 37I0POBBIO U MPUPOIHON CpEIe;

BJIaJICHHUEC CHUCTEMOM XUMHUUYECKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

OCHOBOIIOJIArAIOIMe MOHATUS - XMMUYECKHH 3JIEMEHT, aTOM, sIIpO U 3JEKTPOHHAs 000J0YKa
aTtoma, s-, p-, d-aToMHBIE OpOWTAIN, OCHOBHOE M BO30YXKJIEHHOE COCTOSHUS aToOMa, TUOPHAN3AIUs
aTOMHBIX OpOHUTaJIei, HOH, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, CTENICHb OKUCIICHUS,
XUMHUYECKasl CBSI3b, MOJIb, MOJISIpHAasE Macca, MOJIAPHBIA 00bEM, YIJIEpOJHBIM  CKEJIET,
(byHKUMOHANbHAS TpyINa, paguKal, CTPYKTypHble (OpMynbl (pa3BepHYThIe, COKpAlLICHHBIE,
CKEJICTHbIE), M30MEpusi CTPYKTypHass M IPOCTPAHCTBEHHas (re€oMeTpHuYecKas), H30MEpHI,
TOMOJIOTMYECKHH Psifl, TOMOJIOTH, YIJIEBOJOPOJIbI, KHCIOPOA- U a30TCOAEpIKALUE OPraHUYECKUE
COEJIMHEHUS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS;

TEOpHH, 3aKOHbI (mepuoanyeckuii 3akon J[.M. MenzaeneeBa, Teopust CTPOSHHsSI OpPraHMYECKUX
Bemects A.M. byTnepoBa, 3aKOH COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS U MPEBPAILLEHUS
SHEPTUM MpPU XUMHUYECKUX pEeaKlusX), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK XHMUH,
MHPOBO33PCHUCCKHUEC 3HAHUA, JICKAIIUEC B OCHOBC IMOHWMMAaHHA TPUYUHHOCTH HW CUCTEMHOCTHU
XUMHUYECKUX SIBJICHMI;

MPEJICTAaBICHUS] O MEXaHM3MaX XMMHUYECKHX peaklui, TePMOJWHAMUYECKUX U KUHETHUYECKUX
3aKOHOMEPHOCTSX MX NPOTEKaHUS, O B3aMMHOM BJIMSHUM aTOMOB M TIPYII aTOMOB B MOJEKYJIax
(MHIYKTUBHBIN 1 Me30MepHbIi 3 dexTrl, opueHTants! | u Il poga);

(aKTOIIOTUUECKHE CBEICHHSI O CBOWCTBAX, COCTABE, MOJNYYCHUH M OE30IIaCHOM HCIOIb30BAaHHU
Ba)KHEHIITIX OpraHN4Y€CKUX BCIICCTB B 6I>ITy n HpaKTI/I'-ICCKOI\/’I JACATCIIPHOCTH YCJIOBCKA, O6HII/IX
HAayYHBIX TPUHLUIAX XHMHYECKOrO NPOM3BOJACTBA (HA TMpUMepe TPOU3BOJICTBA METAHOIIA,
nepepadoTKu HePTH);

C(l)OpMI/IpOBaHHOCTB YMeHHP’II BBISABJIAITE XAPAKTCPHBIC IMPU3HAKH HOHﬂTHﬁ, YCTaHaBJIMBATh HX
B3aUMOCBA3b, HCIOJB30BATh COOTBCTCTBYIOIIHME IMOHATHA IIPU OIIMCAaHHWMU COCTaBa, CTPOCHUA H
CBOMCTB OpTaHU4YCCKUX COG,HHHGHHP’I;

c(OPMHPOBAHHOCTH YMEHHIA:

UCIOJb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS MOJEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPALLIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHNYECKUX BEILECTB;

COCTAaBJIATh YPABHCHHA XHUMUYCCKHUX peaKL{I/Iﬁ U pPAaCKpbIBaAThb HUX CYIIHOCTB: OKUCIIMTCIBbHO-
BOCCTaAaHOBHTCIIbHBIX peaKuHﬁ IIOCPCACTBOM COCTABJICHUA JJICKTPOHHOI'O OamaHca 3THX peaKuHﬁ,
peaKuHﬁ HOHHOI'0 0OMeHa IMyTEM COCTABJICHUA HUX IOJHBIX U COKPAIICHHBIX HOHHBIX ypaBHCHHﬁ;

H3TroTaBJIMBATb MOJCTIN MOJICKYJI OPTraHNYCCKUX BCIICCTB JJIA WIIOCTPALIMU UX XUMHYCCKOI'0 U
MMPOCTPAHCTBCHHOI'O CTPOCHMUA;



c(OPMHPOBAHHOCTh YMEHHUH: YCTaHABIMBATh NPUHAJICKHOCTh H3YUYCHHBIX OPraHUYECKHUX
BELIECTB M0 UX COCTABy U CTPOCHMIO K OINpEAEIEHHOMY KJacCy/TpyIIie COECIUHEHHH, laBaTb UM
Ha3BaHMA N0 cucreMarndeckol HoMeHkinatype (IUPAC) u npuBoauTh TpHUBHAIbHBIE HA3BAHUA JUIS
OTJIENbHBIX TPEACTaBUTENCH OpPraHM4YecKMX BELIECTB (STWIJICH, AalleTWJIeH, TOJyoJl, TJIHUIEpHH,
ATUJICHIJIMKONb, (heHoJ, (GopMaibAerul, aleTaiblIeru]], aleToH, MypaBbHHAs KHCIOTa, YKCyCHas
KHCJIOTa, CTEapUHOBAsl, OJIEMHOBAS, MAJIbMUTUHOBAS KUCIIOTHI, TJIMLUH, aTaHUH, MaJbTo3a, PPyKTO3a,
AQHWINMH, AUBUHWI, U30IIPEH, XJIOPOIIPEH, CTUPOI U JPYTHE);

C(i)OpMHpOBaHHOCTI) YMEHUA ONPEACIIATE BUJ XUMHYECKOH CBSI3U B OpPTraHU4YCCKUX COCANHCHUAX

c., T

(xoBaJIeHTHas! 1 MOHHAS CBS3b, -CB$I3b, BOJIOPOJIHAS CBSI3b);

C(I)OpMI/IpOBaHHOCTB YMCHUA NPUMCHSATH IMOJIOKCHUA TCOPUU CTPOCHUA OPraHUYCCKHUX BCHICCTB
A.M. bytneposa 1151 00BbsSICHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTAaBa M CTPOCHUS;

c(hOPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MUECKUE U XUMHUYECCKHUE
CBOMCTBA THUIIMYHBIX NPEACTABUTENIEH pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: AJKAHOB,
[MKJIOAJIKAaHOB, aJKEHOB, aJKaJWEHOB, aJKWHOB, apOMAaTHYECKUX YIJIEBOJOPOJOB, CHUPTOB,
aJbJIETU/I0B, KETOHOB, KAPOOHOBBIX KUCJIOT, IPOCTHIX U CIIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOETUHEHUI
U aMUHOB, aMHHOKHCIIOT, OEIIKOB, YIIeBOAOB (MOHO-, M- W TOJIUCAXapUI0B), WILIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXAY HHUMH YPaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX PEaKIHi C
HCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMHPOBAHHOCTb YMEHUS MOATBEPKIATh HA KOHKPETHBIX NPUMEpPax XapakTep 3aBUCUMOCTH
PEaKIIMOHHON CIIOCOOHOCTH OPraHWYECKHX COCAMHEHHH OT KpaTHOCTH M THUMA KOBAJIEHTHOU CBS3U (

o T

- -CBHBI/I), B3aMMHOTI'O BJIUIHUS aTOMOB U I'PYIIII aTOMOB B MOJICKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPH30BaTh WCTOYHUKH YTIIEBOJAOPOJHOTO CHIphs (HE(DTS,
MPUPOJHBIA Ta3, yrojib), CHOCOOBI €ro mepepadoTKU U MPAKTUYECKOE MPUMEHEHHE IPOTyKTOB
nepepadoTKH;

c(hOPMHUPOBAHHOCTH BIAJACHHUS CUCTEMOW 3HAHUI O €CTECTBEHHO-HAYYHBIX METOAAaX MO3HAHUS -
HAOJII0/IEHUU, U3MEPEHUHU, MOJICIMPOBAHUH, SKCIIEPUMEHTE (PEaJlbHOM M MBICJIEHHOM) U YMEHHS
MPUMEHSTh 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHSI MPUMEHITh OCHOBHBIC OTEPAIlMH MBICTUTEIBHOU ACATEIHHOCTH -
aHaJIu3 U CHUHTC3, CpaBHeHI/Ie, O606H.[CHI/IC, CUCTCEMATHU3allu0, BBISABJICHHUC HpI/I‘-II/IHHO-CJIeI[CTBeHHLIX
CBSI3€H - 11 U3y4YE€HUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUA;

c(OPMUPOBAHHOCTh YMEHHWIA: BBISBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TOHITHIMH U
MPEJICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYyYHBIX NMPEAMETOB JUIsi Oojiee OCO3HAHHOI'O MOHUMAaHUS
CYIIHOCTH MAaTEpUaIbHOTIO €JIMHCTBA MHUpPa, MCIOJIb30BaTh CHCTEMHbIC 3HAHUS 10 OPraHUYECKOU
XUMUH JIJIs1 OOBSICHEHUS U IPOTHO3UPOBAHMUSI SIBJICHUH, UMEIOIIHUX €CTECTBEHHO-HAYUYHYIO IPUPOLLY;

c(OPMHPOBAHHOCTh YMEHHUU: MPOBOAUTH PACUETHl 110 XUMUYECKUM (OpPMYJIaM U YpaBHEHUSIM
XUMHUYECKHX peaKlMi C HUCIOJIb30BaHUEM (M3MYECKUX BEJIMYHMH (Macca, 00beM ra3oB, KOJIUYECTBO
BEIIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAcUeThl MO HaXOXKICHHUIO
XUMHUYECKOH (OpMysbl BellecTBA IO HM3BECTHBIM MAacCOBBIM JIOJSIM XUMHYECKHX 3JIEMEHTOB,
IPOAYKTaM CrOpaHus, JIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATH, AHAIM3WPOBATH M OICHWUBATH C TO3HIIHI
HKOJIOTMYECKOI 0€30MacHOCTH MOCIEACTBHS OBITOBON M TPOU3BOACTBEHHOMN JESTEIBHOCTH YEIIOBEKa,
CBSI3aHHOM C MepepabOTKON BEIIECTB, UCIIOIH30BATh MOJYYCHHBIC 3HAHUS JIJIS IPUHSATHS TPAaMOTHBIX
pelieHnit TpooieM B CUTYaIUAX, CBI3aHHBIX C XMMHEH;



c(OPMHPOBAHHOCTh YMEHUH: CaMOCTOSTENbHO IUIAHUPOBaTh M MPOBOJUTH XUMHUECKUIH
HKCMEPUMEHT (TIOJyYeHUE M M3y4YeHHE CBOWCTB OPraHMYECKHUX BEIIECTB, KAUYECTBEHHBIC PEAKIUU
YIIEBONOPOAOB PA3IUYHBIX KJIACCOB U KHCIOPOJACOAEPKAIIMX OPraHWYECKUX BEILECTB, PEIICHUE
AKCIEPUMEHTAJIbHBIX 3aJ1ad MO PaclO3HABAaHUIO OPraHWYECKUX BEIIECTB) C COONIOJCHHUEM IMpPaBUI
0e30macHOro oOpallleHusl ¢ BelleCTBaMU M J1aOOpaTOPHBIM 000pyZOBaHUEM, (HOPMYIHUPOBATH LENb
UCCJIEIOBaHMsI, MPEACTaBIATh B Pa3IU4YHON (opMe pe3yibTaThl 3KCIEPUMEHTa, aHAIU3UPOBaTh MU
OLICHMBATh UX IOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUM:

coOyroaTh MpaBHja SKOJOTHYECKH L€1ecO00pa3HOro MOBEACHHS B OBITY U TPYJIOBOM
JEeSTEJIbHOCTH B LEISIX COXPAHEHUS CBOETrO 3[0pOBBS, OKpYXAloIled NpUpOJHOW cpeabl u
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OIIACHOCTh TOKCHYCCKOI'O I[GﬁCTBHSI Ha JKHMBBIC OpraHu3Mbl OIPCACICHHBIX
OpTraHU4YCCKUX BCIICCTB, IOHNMas CMBICII ITIOKA3aTCJIA HI[K,

AHAJIIN3UPOBATH HGHCCOO6paSHOCTB IMPUMCHCHUSA OPraHNYCCKUX BCUICCTB B IMMIPOMBINIJICHHOCTH U
B 6LITy C TOYKHU 3pCHUA COOTHOLICHUS PUCK-TI0JIb34a,

chOpMUPOBAHHOCTh YMEHMM: OCYIICCTBJIATh IIE€JICHANIPABICHHBIM TMOUCK XHUMHYECKOM
uHbOpMallMd B PA3IMYHBIX HCTOYHUKAX (HayyHas M Yy4yeOHO-HAy4dHas JHUTEpaTypa, CpelacTBa
MaccoBoi uH(popManuu, WMHTEpHET W Apyrue), KPUTHUYECKA AHAIM3UPOBATH XHUMHUYECKYIO
uHpopMalrio, mepepabaTbiBaTh €€ U HCIOIb30BaTh B COOTBETCTBUU C IOCTaBICHHON Yy4eOHOI
3a7a4ei.

IIpenmernbie pe3yabTarbhl OcBOeHHs1 Kypca "OOmass W Heopranmveckas xummus'
0TPaKaIOT:

c(OPMHPOBAHHOCTH MPEACTABICHUI:

0 MaTepHalbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX W MO3HABAEMOCTU SIBIIEHUH MHPUPOJBL, O
MeCTe M 3HAUE€HUM XMMHUHU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJIM B 00ECIEYeHUH yCTOMYMBOTO
pa3BUTHSA, B PEIICHUU MNPOOJIEM SKOJIOTHUYECKOM, SHEpPreTMYecKoW M MUIIEeBOW Oe30MacHOCTH, B
pPa3sBUTHM MEJIUIMHBI, CO3/laHUM HOBBIX MAaTE€pHUajoOB, HOBBIX MCTOYHMKOB 3HEPruH, B 0OeClCUEHUU
palMOHAIBHOIO MPHUPOAOINOIL30BaHNsA, B (OPMHPOBAHMM MMPOBO33PEHUSI M OOIIEH KyJIbTYypbl
YeJIOBEKa, a TAKXKE HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/0POBBIO0 M MPUPOIHOM
cpene;

C(i)OpMI/IpOBaHHOCTB BJIaJICHUAS CUCTEMOM XMMHUYECKUX 3HaHPII>i, KOTOpas BKIIHOYACT:

OCHOBOIIOJIATAIOIIME TIOHATUS - XUMUYECKHM DJIEMEHT, aToM, $JIpO aTOMa, W30TOIIbI,
AJIEKTPOHHAsl 000JI0YKa aToMa, s-, p-, d-aTOMHBIE OpOMTANIN, OCHOBHOE M BO30Y>KICHHOE COCTOSTHHS
aToMa, rTHOpuAM3aIMsl aTOMHBIX OpOUTaliel, HOH, MOJIEKYJIa, BAJIECHTHOCTh, JIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKUCJIEHUS, XMMUYECKas CBs3b (KOBAJEHTHas, HOHHAas, MeTaJsIn4yeckas, BOJOPOAHAs),
KpUCTAJUIMYECKasl pEIIeTKa, XUMHUYECKas pEeaklUus, pacTBOpP, JJIEKTPOJIUTHI, HEIIEKTPOIIUTHI,
IIEKTPOJINTUYECKAsT TUCCOLMALNSA, CTENEHb JHUCCOLMALMM, BOJOPOAHBIN I10Ka3aTellb, OKUCIUTEID,
BOCCTAHOBHTENb, TEIUIOBOH dJ(P(PEKT XUMHUECKOW pEaKIHH, CKOPOCTh XHMHUYECKOH peakluH,
XMMHUYECKOE PABHOBECHE;

TEOPUU U 3aKOHBI (TE€OpHUs BJIEKTPOJIMTUYECKON auccolManuu, nepuoauueckuil 3axon JI.M.
MenpeneeBa, 3aKOH COXpaHEHMsI MacChl BELECTB, 3aKOH COXPAHEHMs W IPEBPAIECHUs DHEPTUU NIPU
XUMHUYECKHX pEaKUusX, 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JEMCTBYIOLIUMX Macc),
3aKOHOMEPHOCTH, CHUMBOJHMYECKHM S3bIK XUMHUH, MUPOBO33PEHYECKHE 3HAHUS, JIEKALIUE B OCHOBE
[IOHUMaHUs MPUYMHHOCTH M CHCTEMHOCTHM XUMHUYECKHUX SIBJICHMI; COBPEMEHHBIE NPEICTABICHUS O
CTPOEHHUH BEILECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX;



NpEACTABJICHUA O MCXaHHU3MaX XUMHYCCKUX peaKuHﬁ, TCPMOAUHAMHUYCCKUX U KHHCTHUYCCKHUX
3aKOHOMEPHOCTAIX UX INPOTEKAHUA, O XUMHUYCCKOM PAaBHOBECHUH, PAaCTBOPAX U AUCIICPCHBIX CUCTEMAX,

(baKTOJ'IOFI/I‘-IeCKI/IC CBCIACHHUA O CBOﬁCTBaX, COCTaBC, MOJIYYCHUU U 0C30IMaCHOM HCIIOJIb30BAHHH
BaKHEHUIITHX HCOPraHNYCCKUX BCIICCTB B 6LITy n HpaKTHLIeCKOfI JACATCIIBHOCTH YCJIOBCKA, 06HII/IX
HAYYHBIX IPUHOUIIAX XUMHUYCCKOI'0 IPOU3BOJACTBA,

c(OpPMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTepHbIE NMPU3HAKHU MOHSATHH, YCTaHABIMBATH HUX
B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIUE ITIOHATHS IIPU ONMCAHUN HEOPraHUYECKUX BEIIECTB U
UX MPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHUS UCIIOIB30BaTh XUMHUUECKYIO0 CUMBOJIMKY JUISI COCTaBJICHUS (OPMYIT
BEUIECTB W YpaBHEHMM XMMHMYECKHUX peakuuii, cuctemarndyeckyro HomeHkiatypy (IUPAC) u
TPUBUAJILHBIE HA3BAHMS OT/JEIbHBIX BEILLECTB;

c(OpPMUPOBAHHOCTh YMEHHUSI OINpPEAEATh BaJEHTHOCTb M CTENEHb OKHCIEHUS XMMHYECKUX
JJIIEMEHTOB B COEJUHEHMSX, BMJ XUMHUYECKOW CBSI3M (KOBAJIEHTHAs, HWOHHAs, METaJUIN4yecKasd,
BOJIOPOJIHAS ), TUI KPUCTAJUINYECKOHN PEIIETKH KOHKPETHOTO BEILECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSICHATH 3aBHCHMOCTh CBOMCTB BEIIECTB OT BHIA XMUMHUYECKOMH
CBA3M M THUNA KPUCTAIMYECKON pEIIeTKH, OOMEHHbIH W JOHOPHO-aKUENTOPHBIH MEXaHU3MbI
00pa30BaHUs KOBAJICHTHOW CBS3H;

c(OpMUPOBAHHOCTh YMEHUM:

KJ1acCU(UIUPOBaTh: HEOPraHMYECKUE BELIECTBa IO MX COCTAaBY, XMMHMYECKHE PEAKLUU I10
pa3IMyYHbIM MPU3HAKaM (YHMCIY W COCTaBy pEarupyroliux BEIIECTB, TEIIOBOMY 3(PQeKTy peakuuHu,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH, YUaCTHIO KaTalu3aTopa 1 Jpyrue);

CaMOCTOATCIBHO BI)I6I/IpaTB OCHOBAHHA U KPUTCPHUU IJIA maccmbnxaunn HN3Yy4aCMbIX BCIICCTB U
XUMHNYCCKHX peaKL{Hﬁ;

c(hOpMUPOBAHHOCTh YMEHHMsI PACKPBIBATh CMBICH mepuoandeckoro 3akoHa .M. MennaeneeBa u
JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO U MTPOTHOCTUYECKYIO (PYHKIIHNH;

c(OpMUPOBAHHOCTh YMEHUM:

XapaKTepU30BaTh NIEKTPOHHOE CTPOECHUE aTOMOB M MOHOB XMMHYECKHUX 3JIEMEHTOB IEPBOTO -
yerBeptoro mnepuoaoB llepmoamueckorn cucrembl .M. MengeneeBa, WCNONb3ys MNOHSATHS
"sHEepreTudeckue ypoBHu", "sHepreTuueckue nogypoBHu", "s-, p-, d-aToMHble opouTanu", "ocHOBHOE
1 BO30YKJICHHOE YHEPTreTUYECKHE COCTOSTHUS aToma";

OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKUX JIEMEHTOB M X COEIMHEHUH 110
nepuoaaMm u rpymnmnam [lepnoanueckoii cucremsl /1.1, MenneneeBa, BAICHTHBIE BO3MOXHOCTH aTOMOB
3JIEMEHTOB Ha OCHOBE CTPOCHMS UX JIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh YMEHHUU: XapakTEepPU30BaTh (OMHCHIBATH) OOIIME XWMUYECKHE CBOMCTBA
BEIIECTB PA3WYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAaHHE TEHETHYECKOW CBS3U MEXIY
HEOPTraHWYECKUMH BEIIECTBAMU C TTIOMOIIIO YPABHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIA;

Cc(OPMHPOBAHHOCTb YMEHUS PACKPbIBATh CYIHOCTh:

OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIX ~ PEAKLIUNA IIOCPEICTBOM  COCTABICHMSI  3JIEKTPOHHOTO
OanaHca 3TUX peaklui; peakil HOHHOro oOMeHa MyTeM COCTABJICHHS UX MOJHBIX U COKPAILECHHBIX
VOHHBIX YPAaBHEHUH;

peakuuii TUIPOIH3a;

peaxImii KOMIIeKcooOpa3oBaHus (Ha MpUMeEpe THAPOKCOKOMIUIEKCOB IIMHKA U aJTFIOMUHHSA);



c(hOPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX PEAKIHI C
YYETOM MX SHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep U3MEHEHUSI CKOPOCTH XUMUYECKON PEAKIUH B
3aBUCHUMOCTH OT Pa3TUYHBIX (PAaKTOPOB, a TAKXKE XapaKTep CMEIIEHUS XUMUYECKOTO PaBHOBECHS MO
BIIMSIHUEM BHENTHUX Bo3jaewcTBuil (mpunnwmmn Jle [larense);

C(I)OpMI/IpOBaHHOCTB YMCHUA XApPaAKTCPU30BATH XHUMHUUYCCKHEC PCAKIHHU, JICKAIIHUEC B OCHOBC
MPOMBIIIJICHHOT'O TMOJTYYCHHA cepHoﬁ KHUCJIOThI, aMMHaKa, O6I]_[I/Ie HAayY4YHBIC MPHUHIOHIIBI XUMHYCCKUX
MMPOU3BOACTB, HCHCCOO6pa3HOCTB NPUMCHCHUSA HCOPTAaHUYCCKUX BCHICCTB B IPOMBIIIJICHHOCTU U B
6BITy C TOYKH 3pCHUA COOTHOLICHUS PUCK-II0JIb3Aa,

c(OPMHPOBAHHOCTh BIAJCHUS CUCTEMOM 3HAHMI O METOJaX HAyYHOrO TO3HAHMS SBJICHUH
NpUpOJbl - HAOIIOJEHUE, W3MEpPEHUE, MOJAEIUPOBAHUE, SKCIEPUMEHT (pEaslbHbIii U MBICICHHBINH),
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHUS NMPUMEHITh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM
UCCJIEIOBAaHUM BELIECTB M Ui OOBSCHEHUS XUMUYECKUX SIBIICHUH, MMEIOIIUX MECTO B IPUPOJIE,
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKA U B [IOBCEJHEBHOM KU3HU;

C(i)OpMHpOBaHHOCTI) YMCHHUA BBIABIIATE B3aUMOCBA3b XHMHUYCCKHUX 3HAHUU C TIOHATHSIMHU U
NPpEACTAaBJICHUAMU APYTHUX CCTCCTBCHHO-HAYYHBIX IPEAMCTOB IJIA 0oJiee OCO3HAHHOTO IOHMMAaHHUS
MaTCpHUAJIbHOTO CAUHCTBA MHpPA,

C(I)OpMI/IpOBaHHOCTB YMCHUA TPOBOAUTH PACUCTHI:

C UCHOJB30BaHMEM TMOHATHM 'MaccoBas J0js BewiecTtBa B pacTtBope” U "MosspHas
KOHLEHTpanus";

MacCChI B€IIECTBA UIIN o0beMa rasa Io HU3BCCTHOMY KOJMYCCTBY BCIICCTBA, MACCC WU O6T)CMy
OHOTO U3 YHaCTBYIOIIUX B PCAKIIUH BCUICCTB;

TET10BOTO 3 (eKTa peaKiuu;

3HAUYEHMsS] BOJOPOJHOIO IOKA3aTessl pacTBOPOB KHMCIOT M IIEJIOYEH C M3BECTHOW CTENEHbIO
JUCCOLMALINN;

Maccel (00beMa, KOJMYeCTBa BEIIECTBA) MPOAYKTA PEAKIUH, €CIM OAHO U3 UCXOJHBIX BEIIECTB
JJaHO B BHJIE PacTBOpPA C OMPEACICHHONM MacCOBOW J0JIEM pacTBOPEHHOTO BEIIECTBA WM JIAHO B
M30BITKE (MMEEeT MPUMECH);

A0JIK BbIXO/Ja MPOAYKTa pCaKIuu;
00BEMHBIX OTHOILICHHUI ra30B,

c(OPMHPOBAHHOCTh YMEHHH: CaMOCTOSTEIBHO IUIAHUPOBATh M TPOBOJUTH XUMHUYECKUI
HKCIEPUMEHT (TIPOBEJCHUE peakluil MOHHOro OOMeHa, MOJTBEpXKJEHHE KadyeCTBEHHOI'O COCTaBa
HEOPTraHMYECKUX BEIIECTB, OMpEICNICHHE CPEIbl PAacTBOPOB BEIIECTB C IOMOIIBI0 WHIAMKATOPOB,
U3yuyeHHe BIUSAHMUA PA3IUYHbIX (AKTOPOB HA CKOPOCTb XHUMMYECKOW pEakLuHu, pelieHne
SKCIEPUMEHTAJbHBIX 337ady mo TemaMm "Metamisl" u "Hemeramibl") ¢ coOmtojieHuEM NpaBUil
0e30macHOro oOpalIeHus] ¢ BEIIECTBAMHU M JIAOOPATOPHBIM O0OpYyAOBaHUEM, (OPMYIUPOBATH IIENb
UCCIICIOBAHMS, TIPEACTABIATh B PazIMuHONW (opMe pe3ybTaThl IKCIEPUMEHTA, aHAIW3HPOBATH H
OLICHUBATh UX JOCTOBEPHOCTB;

c(OpPMHUPOBAHHOCTh YMEHUH: COOJIIOJIaTh TIPaBHJIA IOJH30BAHUS XUMHUYECKOW TOCYAOW |
n1abopaTopHbIM 000pyAOBaHHEM, OOpallleHUs] C BEIECTBAMU B COOTBETCTBUU C WHCTPYKLUUSAMHU IO
BBITIOJTHCHHIO J1a00PaTOPHBIX XUMHUYECKHX OIBITOB, YKOJIOTHYECKH IEJIecO00pa3HOTr0 MOBEICHUS B
OBITY M TPYAOBOH NEATEILHOCTH B LIENSX COXPAHEHHUS CBOETO 37I0POBBS, OKPYXKAIOMICH MPUPOTHOM
Cpeabl U TOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHSI, OCO3HABATH OMACHOCTh TOKCHYECKOIO JECUCTBUSA HA
JKUBbIE€ OpPTraHU3Mbl ONIPEICTICHHBIX HEOPraHUYECKUX BEILECTB, MOHMMas cMblca noka3arens [1/1K;



c(OPMHUPOBAHHOCTh ~YMEHHUH: OCYIIECTBISTh IICJICHANPABICHHBIM IMOUCK XHMHYECKOM
uHbOpMallMl B PA3IMYHBIX HCTOYHMKAX (HayyHas M Yy4yeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoil uHpopmanuu, VHTEpHET U Jpyrue), KpUTHUECKH AaHAJU3UPOBATh XHUMHUYECKYIO
uHpopMalmio, nepepabaTbiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUM C IIOCTaBICHHON Yy4eOHOI
3a/1a4eHn.

TEMATHYECKOE IINTAHUPOBAHHUE

1 CEMECTP
No HaumeHoBaHMe pa3iesioB U TeM NMPOrpamMMbl, TeM v 113 CP K
/11 Y4eOHbIX 3aHATHI
OPTAHUYECKASA XUMUSA
Paznen 1. TeopeTnueckne 0CHOBBI OPraHM4YecKOM XMMUM
1 [IpenmMer W 3HaYeHHE OPraHUYECKOW XHMUHU, 1
MPEJICTABIICHHE O MHOroOOpasuu  OpraHUYECKHX
COCIMHEHUN
2 DJIEKTPOHHOE  CTPOCHUE aToMa  yriepoja. 1
XUMUYecKasi CBSI3b B OPraHNUECKHX COCTUHEHHSIX.
3 Teopust cTpoeHHs OPraHUYECKUX COCIUHEHUU 1

AM. BbytnepoBa M COBpEMEHHBIE IPEICTABICHUS O
CTPYKType MoJjiekyn. M3omepus.

4 DJEKTpPOHHbBIE 3¢ deKThI B MOJIEKYJIax 1
OpraHMYECKUX  COCAUHEHMH  (MHAYKTUBHBIH U
Me30MepHBIH A (HEKTHI).

5 IIpeacraBnenue 0 KJ1accupuKauuu 1
OpraHWYEeCKUX BelecTB. ['oMonorusi.
6 OcobeHHOCTH M KiIacCU(pUKAIUS OPTraHUuYECKUX 1
peakiuii. OKHCIIUTENbHO-BOCCTAHOBUTENIbHbBIE
peaklyy B OPraHUYECKOM XUMUHU.
Hroro no pazpeny 1 6 0 0 0
Paznen 2. YriaeBoaopoabt
7 Ankanpl. XHMHYECKHE CBOWCTBA  AJKaHOB. 1
CriocoOblI MOJIYYEeHUs U IPUMEHEHHUE aJIKaHOB.
8 [Muknoankanpl.  CrocoObl  MOIy4YyeHUS U 1
MIPUMEHEHUE HUKJIOATKAaHOB.
9 Pemienne pacu€TtHbIX 3amay Ha ONpEAEIICHUE 1

MOJ'ICKy.TISIpHOfI (I)OpMy.]'IBI OpraHn4eCKOro BCUICCTBA
10 MaCCOBBIM JOJISIM aTOMOB 3JICMCHTOB, BXOJAIIUX B

€ro COCTaB.

10 Ankensl. Xumuyeckue cBoWcTBa. CrmocoObI 1
MIOJTYYEHUSI U TPUMEHEHHUE aJTKEHOB.

11 [TpaxTrueckas padota Ne 1 mo teme "Ilomyduenue 1

9TWJIEHA U U3yUYEHUE €T0 CBOMCTB"

Pemienne pacu€THbIX 3amay Ha ONpEACIICHUE
MOJICKYJISIDHON (hOPMYJIbI OPTaHMYECKOT0 BEIISCTBA

12 AJKanueHsl. CrocoOsl MOTy4YCHUS u 1
NIPHUMCHCHUE aJIKaJUCHOB.
13 Anknapl. Xumudeckue cBorcTBa. CriocoObl 1

TOJIYUCHUA U TPUMCHCHUEC AJIKUHOB.

Pemienne 3amauy: pacu€rbl MO  ypaBHEHHIO
XHUMHYSCKOMN PEaKIU




14

Apomarnyeckue YIJIEBOJOPOBI (apeHsr). 1
Du3ndecKre CBONCTBA apESHOB.

15

XUMHAYECKUE  CBoOiicTBA OeH301a M €r0 1
TOMOJIOTOB

16

OCO0EHHOCTH XHMHYECKHX CBOMCTB CTHpOJIA. 1
[TosmmMepu3zanus CTUpOJIA.

17

Pemenne pacu€THBIX 3amad Ha OMpeeTcHUE
MOJICKYJISIPHON (hOPMYJTBI OPTaHMYECKOTO BEIIECTBA

18

Crioco0sl MOJIy4YEHHUS u IIpUMEHEHHE 1
apOMaTHYECKHUX YIIIEBOJIOPO/IOB.

19

[Tpuponnsbiii ra3. Hedte n ee mpoucxoxiaenue. 1
KaMeHHBIH yrosb U MPOJYKTHI €ro NepepadOTKH.

20

Crocobsl  mepepabotkn  HedTu. [IpoayKThI 1
nepepaboTku  HedTH, UX  TpPUMEHEHUE B
POMBIIITICHHOCTH U B OBITY.

21

'enetndeckass CBSI3b  MEXAY  Pa3IMUHBIMU
KJIaCCaMH YTJIEBOJIOPOIOB.

Pacu€Thl M0 ypaBHEHUSIM XUMHYSCKUX PEAKIIUMI.

22

DONEKTPOHHOE CTPOEHHE TalOTeHIPOU3BOIHBIX
yraeBonopoaoB. Peakiuu 3aMenieHusi rajoreHa Ha
TUIPOKCOTPYIITY. Hcnons3oBanue
TaJIOTCHIIPOU3BOHBIX  YIJIEBOJAOPOJIOB B  OBITY,
TEXHHUKE U IIPU CUHTE3€ OPraHNYeCKHUX BEIIECTB.

HToro no pazaeiy 2 1 1
0

Pa3znen 3. Kuciiopoaconep:kauiue opranudeckue coeuHeHHsI

23

IIpenenbHble O/IHOATOMHBIE CIIUPTBL. 1
Xumnueckue cBoiictBa. CrnocoObl TOMy4YeHUs H
MIPUMEHEHHE OJIHOATOMHBIX CIIUPTOB.

24

[TpocTeie >Qupbl, HOMEHKIATypa U H30MEPHS. 1
OcoO6eHHOCTH (GM3UICCKUX M XUMHUICCKUX CBOMCTB.

25

MHOroaToMHbIe CIHUPTHI - JTUICHTIUKOIb U 1
ruepuH. DU3MYECKMEe W XUMHUYECKHE CBOMCTBA.
CrocoObl MOJIy4eHUsS W NMPUMEHEHHE MHOTO0ATOMHBIX
CIIUPTOB.

26

®eHolL @dusnueckue CcBoiWcTBa  (peHoia. 1
OcoOeHHOCTH ~ XMMHYECKUX  CBOMCTB  (¢eHoa.
CriocoObl  mosydyeHUs: M IpUMEHeHHe (eHoma.
deHoahopMaIbIeTuIHas CMOJIA.

27

[Ipaktuyeckas pabora Ne 2. Pemenue 1
SKCIEPUMEHTANIBHBIX 3a1ady 1o Teme '"CHouptel U
(heHoIbI"

28

KapOoHunbHbBIE COETUHEHUS - adbJCTHABl | 1
KETOHBI. XUMHYECKHE CBOMUCTBA albACTHIOB U
keToHOB. CrocoObl TMOJyYeHHUs W TNPUMCHCHHE
AITLJIETHUIOB U KETOHOB.

29

OI[HOOCHOBHBIG npCacC/IbHBIC Kap6OHOBHe 1
KHCJIOTHI.

30

Oco0GeHHOCTH CBOWCTB MYPaBbHHOM KHCIIOTHI. |

31

IlonsTue o IIPOU3BOJHBIX Kap6OHOBBIX KHUCJIOT - 1




ClIOKHBIX  3¢upax. CnocoObl  THOJMy4YeHUS WU
MIPUMEHEHNE KapOOHOBBIX KHCIIOT.

32 CnoxHble 3QUpHI.

Pemenne pacyé€THeIX 3aAad: MO YpPaBHEHUIO
XUMHUYECKON peakiuuu, Ha onpeJeseHue
MOJIEKYJISIPHON (hOPMYJIbI OPraHU4YECKOro BEIECTBA

33 [Tpaktuyeckas pabora Ne 3. Pemenue
IKCTIICPUMEHTAIbHBIX 3a/ad 1o Teme "KapOoHoBbIE
KUCJIOTHI. Cl10XHBIC 3Pupb!"

34 Kuper. Ctpoenue, pu3MdyecKkue U XUMHUYECKHE
CBOMCTBA KHPOB. JKUpHI B IPUPOJIE.

35 Mpbia Kak CcONM BBICHIMX KapOOHOBBIX KHCIOT,
HX MOIOLIEE ICUCTBUE.

36 Ob6mas XapaKTEePUCTUKA YIJIEBOJIOB.
Knaccupukanus  yrineBomoB  (MOHO-, JAW- U
MOJIMCaXapUIbl ).

Pacu€Thl 10 ypaBHEHUSIM XUMHUYECKHX PEAKIUN

37 Monocaxapuapl. @Pu3MUeCcKHe CBOWCTBA U
Haxo0KJIeHHE B npupoje. PoTocHuHTE3.

XUMHYECKUE CBOWCTBA TUIIOKO3bl. [IprMmeHeHue
[JIFOKO3bl, €€ 3HAUYeHHE B IKU3HEIAEATEIHbHOCTH
opraHu3ma.

38 Jucaxapunpl: caxaposa, MaJIbTO3a.
BoccranaBnuBaroniue M HEBOCCTaHABIMBAIOIIME
nucaxapunbl. ['maponus nucaxapunos. Haxoxaenue B
NIPUPOJE U IPUMEHEHHE.

39 [Tonucaxapuapl. dusuueckne MW XUMHUYECKHUE
CBOWCTBA Kpaxmajia M Ieuioio3bl. lloHsatue 00
HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a, aleTaTHBIN
IETIK).

Pemenne pacueTHeIX 3a7a4 Ha ONpEIEICHUE
JI0JIA BbIXOJ@ MPOAYKTa PEaKUUH OT TEOPETUYECKHU
BO3MOKHOI'O

Hroro no pazgeny 3

Pa3znen 4. A3orcoaepxkaiimne opraHudecKne coeMHeHus1

40 AMUHBI - OpraHu4ecKre MPOU3BOAHbIE AaMMHUAKA.
XUMUYEeCKUEe CBOWCTBAa anu(aTHUYECKUX AaMHHOB.
CoJm aJIKWJIAMMOHHSL.

41 AHUINH - MpeJCTaBUTENb aMHHOB
apoOMaTUYECKOT0  pAna. Crpoenue aHWJIMHA.
[TonyueHne aHWIMHA U3 HUTPOOEH30171a.

42 AMHUHOKHUCIOTBIL.  buonormdyeckoe  3HaueHUe
AMUHOKUCIIOT. CUHTE3 U TUAPOJIN3 NENTUIOB.

43 benku kak npupoaHbIe NOJIUMEPbl. XUMUYECKUE
CBOMCTBA OEJIKOB

44 [Ipaktrueckas pabota Ne 4. Permenue

SKCHEPUMEHTAIIbHBIX 33]1a4 110 TEME
"AzoTcoaepKaliie OpraHndecKue CoeqMHeHus "




45 [TpakTuueckas padora Ne 5. Pemenue 1
IKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
"Pacno3HaBaHne opraHn4eCcKuX COSIUMHCHMIT'

Hroro no pasaeay 4 1 2 2

Pazgen 5. BbicokoMoJieKy /IsipHbIE COeIMHEHMSI

46 OCHOBHEBIE MMOHSITHUS XUMUH
BBICOKOMOJIEKYJIIPHBIX COSIUHEHUH.

[Mnactmaccel.  YTunumzamuss U nepepaboTka
IJ1acTHKa.

Dnactomepsl. Pe3uHa.

47 Bonoksa. 1

[Tpaktnyeckas pabora Ne 6. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/a4 1o TeMe "Pacrno3naBanue
IJ1aCTMAcC ¥ BOJOKOH"

Hroro nmo pasaeay S 0 1 0 1
48 KontponpHas pabota
Bcero yacoB nmo nporpamme 30 6 6 6

IIpome:kyTouHasi arrecTauusi B opMe — KOHTPOJIbLHOH padoThI
O0beM yueOHOT0O BpeMeHH, 3aTPaurBaeMoro Ha IpoBeJleHre OIleHOYHbIX nporeayp - 14

2 CEMECTP
Ne HaumeHoBaHue pa3nesioB M TeM MNPOrpaMMbl, Tem | Y 113 CP
n/n Y4eOHbIX 3aHATHIH

OO0mas u HeOpraHu4ecKasi XUMHUst

Pa3nen 1. Teopernueckne 0CHOBbI XUMHUH

AtoMm. CocTaB aTOMHBIX sJI€P. 1

2 XuMuuyeckuit syieMeHT. M30TomsI. 1

CrtpoeHune 3IeKTPOHHBIX O00OJOYEK aTOMOB, KBAaHTOBBIE | ]
gycia. DHEPreTHYECKUe YPOBHU M IOAYPOBHH. ATOMHBIC

opOHTAaNIH.
Hroro no pazaeny 1 3 0 0
Pa3zgen 2. Dj1eKTPOOTPHIATEIBLHOCTH
4 Ilepuonuueckuit 3akoH u Ilepuwoamyeckas cucrema | |
xumudeckux asemenToB /.M. MeHneneena.
5 Csa3p nepuonmyeckoro 3akoHa u Ilepumogmueckoii | 1

CHUCTEMbl XHMHUYECKHX 3JIEMEHTOB C COBPEMEHHON TeopHeit
CTPOEHHUSI ATOMOB.

6 Xumudeckass  CBA3b. BHAB  XHMHYECKOM  CBS3W. | |
MexaHu3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3U.

7 OHeprus U JyuHa cBsi3U. [lonspHOCTh, HampaBiIeHHOCTH | ]
1 HACBIIIIAeMOCTh KOBAJICHTHOM CBSI3U.

8 Kpatnsbie cBsizu. Bonopoanas cBa3b. Mexmonekyisapabie | ]
B3aUMOJICHCTBUS.

9 BanentHocTh 1 BaJIeHTHBIE BO3MOKHOCTH aTOMOB 1




10

HpeI[CTaBJICHI/Ie O KOMINICKCHBIX COCIMHCHHAX. CocraB
KOMIIJIEKCHOT'O MOHA. 3HaYEHNE KOMITJICKCHBIX COGZ[HHGHHﬁ.

11

[TonsATHE O KOOPAMHAMOHHOW XUMUHU.

12

BemectBa ~ MOnEKyJIsSpHOTO U HEMOJIEKYJISIPHOTO
cTpoeHus. THMBI KPUCTALIUYECKUX PEIIETOK (CTPYKTYp) H
CBOWCTBA BEIIECTB.

13

[TonsTHE O AMCTIEPCHBIX cUCTeMaX. VICTHHHBIC pacTBOPBI.
HaceimieHHbple M1 HEHACHIIIEHHBIE PACTBOPBI, PACTBOPUMOCTb.
Kpucramioruaparsl.

14

Pemenue 3agau ¢ MCMIOJB30BAaHHEM IMOHATHH "MaccoBas
JIOJIsI paCTBOPEHHOTO BelecTBa', "MOJISIpHAS KOHIICHTpaus"

15

Knaccubpukanus u HOMEHKJIATypa HEOPraHHYECKHX
BEILIECTB.

16

Knaccudukanms XUMHYECKHUX peakuuii B
HEOPraHUYECKON U OPraHM4eCKOW XMMHUHU. 3aKOH COXPaHEHUs
MAaccChl BEILECTB; 3aKOH COXPAHECHHUS W NPEBPAILCHUS dHEPTUU
IIPU XMMHUYECKHUX PEAKIMSIX.

17

Tennobie ¢ exTh XUMUYECKHUX peaKIuii.
TepMOXUMHYECKUE YPABHECHUSI.

18

Brruncaenus mo YpPpaBHCHHUAM XHUMHYCCKUX peaKuHﬁ u
TCPMOXUMHNYCCKUM YPaBHCHHUAM

19

CKOpOCTh XMMHUYECKOM peakiuu, €€ 3aBUCUMOCTh OT
pasInyHbIX (HaKTOPOB. ' OMOT€HHBIC U T€TEPOTCHHBIC PEAKIIHH.

20

[Ipaktuueckass pabora Ne 1 mo Tteme "Brnusnue
pa3InYHbIX (DAKTOPOB HA CKOPOCTh XUMHUYCCKOU peaKIiu"

21

OOpatumble W HeoOpaTUMbIe peakuuu. XHUMHUYECKOe
paBHoBecue. [Tpunmun Jle [latense.

22

[Ipaktuyeckass pabora Ne 2 mno Tteme "BiusiHue
paznuYHbIX  (AKTOPOB  HA  MOJOXKEHHE  XUMHUYECKOTO
paBHOBecHs"

23

DnekTposiuThHdeckass auccouuanuss. Cpega  BOJHBIX
pactBopoB. Bomopoxansiii mnokasarens (pH) pactBopa.
I'maponun3 coeii. Peakimyu noHHOr0 0OMeEHa.

24

[Ipaktuyeckass pabora Ne 3 mo Teme "Xumuueckue
peaKIuy B PaCTBOPaX JIEKTPOJUTOR"

25

OKHCIUTEIFHO-BOCCTAHOBUTEILHBIC pcaKknuu.
Baxxneinne oKUCIMTEIN U1 BOCCTAHOBHUTEIIH.

26

Merton 3neKTpoHHOTO OajaHca.

27

DJIEeKTPOJIN3 PaCTBOPOB U PACILIIABOB BEIIECTB.

Pemenue 3amau pa3JINYHbIX TUIIOB

Hroro no pasaeay 2

19

Pazgen 3. Heopranuueckass xumus

28

[Tonoxenne HemetaiuioB B Ilepuogumueckoil cucreme
xumuueckux aneMmeHToB J[.MI. MenneneeBa. ®usnueckue
CBOMCTBa HEMETAJIJIOB.

29

AnioTponus HeMeTauIoB (Ha IpUMeEpPE KUCIOPOa, CEPBL,
dbochopa u yriepona).

30

Bomopon. Ilomyuenuwe, Qu3nueckue W XUMHYECKHUE
cBorcTBa. ['mapubL.




31 lamorensl. Haxoxpaenwe B mOpUpoAE,  CIOCOOBI
nojsydyeHusi, (u3MUeCKUe U XUMHYECKHE  CBOMCTBA.
l'anorenoBomoponsl.  BaxkHeiliune  KUCIOPOACOAEPKALINE
COEJIMHEHUS TaJJOTE€HOB.

32 JIaGopaTopHble U TPOMBIIUICHHBIE CIIOCOOBI MOTyYCHUS
rajjoreHoB. [IpuMeHeHe rajJoreHoB U MX COeIMHEHUM.

33 [MpakTudeckas pabora Ne 4. Pemenwue
DKCIEpPUMEHTAIbHBIX 3a1a4 mo Teme "[ajoreHs!"

34 Kucnopon, o3on. JlabopaTopHble ¥ TPOMBIIUICHHBIC
CI0CcOObI NONYUEHUSI KUCIOPOIa.

35 ®usnyeckue U XMMHUYECKHME CBOMCTBA M IIPUMEHEHUE
KHCJIOPOJIa ¥ 030Ha.

36 OKcHIbl ¥ TEPOKCHUIBI.

Pelienue 3a1a4u pa3aMyHbIX TUIIOB

37 Cepa. HaxoxneHue B TpHUpOE, CIIOCOOBI TOJYyYCHHS,
dbusznyeckre u XuMU4YecKkue cBoiictBa. [IpumeHeHne cepsl u ee
COCIMHEHU .

38 [TpakTuaeckas padora Ne 5. Pemienue skcepuMeHTAIbHBIX
3aga4 1o teme "Cepa u e€ coequHeHus "

39 A3zoT. HaxoxzaeHue B mpUpOAE, CIIOCOOBI IOJIyYeHUs,
duznyeckue U xumMudeckue cpoiictBa. [Ipumenenue azora u
€ro COCAMHCHUN. A30THBIC YI00PCHUSI.

40 dochop. Haxoxaenue B mpupoe, crocoObl MOIydeHHUS,
dusznueckue U XuMuU4eckue croiicta. [Ipumenenue docdopa
u ero coearHeHui. @ochopHble yI0OpEeHHUS.

41 [TpaxTnueckas padora Ne 6. Pemenue skciepuMeHTalIbHbBIX
3aga4 o teme "A30T u hocdop u ux coequHeHU"

42 Yraepo, HaX0XkAEHUE B IPUPO/IE.

43 @u3nyecKre 1 XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB,
00pa30BaHHBIX YTIIEPOIOM.

44 Oxkcun yraepona(ll), oxkcua yraepoma(IV), yrompHas
KHCJIOTA U €€ COJIU.

45 AKTUBUPOBaHHbIA  yrojb. llpuMeHeHue  mPOCTHIX
BEIIECTB, 00Pa30BAHHBIX YTIIEPOIOM, U €T0 COCTUHEHUH.

Pemienne 3a1a4 pa3InyHbIX TUIIOB

46 Kpemuuii. Haxoxxaenume B mpupope,  CHoCOOBI
noJTyueHusi, GU3nYecKue 1 XUMUIECKIe CBONCTBRA.

47 Crexiio, ero noyiydeHue, BUAbI CTEKIIA.

Pemienue 3a1a4 pa3nuyHbIX TUIIOB

48 [Tonoxxenue wmetammoB B Ilepuogmveckoit cucreme
XUMHUYECKUX DIIEMEHTOB.

49 OO6mue ¢usnyeckue cBoiicTBa MeTauioB. lIpuMenenue
METAJIJIOB B ObITY M TexHHKE. CIUIaBbl METAIIJIOB.

50 DNEeKTPOXUMHUECKUA  PsIi  HAOpsOKEHUH  METasuloB.
OO6mue crnocoObl TOMyYeHUs METAIJIOB: TUAPOMETAIUTYPTHs,
MAPOMETAILTYPTHS, JIICKTPOMETAJUTYPIHSI.

51 [Tonsite o xkoppo3uu MeTawioB. CrocoObI 3alIUTHl OT

KOPPO3HUH.

Pemenue 3aga4 pa3jJIn4dHbIX TUIIOB




52

Oomas XapaKTepHUCTHKa METaJIJIOB [A-rpynmsl
Ilepnognyuecko CUCTEMbl XUMHYECKHX DJIEMEHTOB.

53

Hatpuii wu xamumii: momydeHue, ¢uU3MUECKUe W
XMMHYECKHE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIECTB U HX
COCIMHEHUM.

54

OO6mias  xapakTepucTuka  MeTauioB  [IA-rpymibl
[Teproanyeckoil CUCTEMBI XUMUYECKUX JIEMEHTOB. Maruui u
KaJIbIIUH.

JKecTKOCTh BOJIBI M CLIOCOOBI €€ YCTPAHCHMSI.

55

ANOMMHUHR: TONy4YeHue, (QU3MUECKHe M XUMHYECKHUE
cBoiicTBa. AMQOTEepHbIE CBOWCTBA OKCHAA M THUIPOKCHIA
AIIOMHUHMS, THAPOKCOKOMILIEKCHI AJIFOMUHUS.

56

Pemenne  sKkcrepuMEHTaNbHBIX — 3a7a4 IO  TeMe
"MeTauibl IJIaBHBIX noarpynn'

57

OO01mas xapakKTepUCTHKa METAJIOB MOOOYHBIX MOATPYII
(Bb-rpynmn) Ileproauueckoil CHCTEMbl XMMUYECKHX 3JIEMEHTOB.

58

Ou3nyeckue MW XMMHUYECKHE CBOMCTBA XpOMa M €ro
coenuHeHuii. Oxcuasl u rugapokcuasl xpoma(ll), xpoma(lll) u
xpoma(VI). TlonydeHue u mpuMeHEHHE XpoMa.

59

OuU3NYECKUE U XMMHUYECKHE CBOMCTBA MapraHia M €ro
COEIMHEHUI. Baxneimme  coemmaenuss — mapranna(ll),
mapraana(lV), mapranna(VI) u mapranua(VIID). Ilepmanranar
KaJIisl, €T0 OKHMCINTEIbHEIC CBOMCTRBA.

60

du3nyeckue W XUMHUUYECKHE CBOMCTBA JKejie3a M €ro
coenuHeHui. Oxcunpl, ruapokcuabl U comm kenesza(ll) wu
xkeneza(lll). [ToaydeHne u npuMeHEHHUE KeJle3a M €ro CIUIABOB.

62

dusnueckre M XUMHUYECKUE CBOWCTBA MEIU U €€
coequHeHuil. [lonydyeHne W TNpUMEHEHHE MEOU U €€
COEIUHEHUN.

62

HuHk: nonydyenne, GU3NIECKAE U XUMUYECKHAE CBOMCTBA.
AmMmpoTtepHble CBOHCTBAa OKCHAAa M THAPOKCHIA IIMHKA,
I'MIPOKCOKOMILIEKCHI INHKA.

63

HpI/IMeHCHI/IC IIMHKA ¥ €r0 COCAUHECHU.

Pemenue skcniepuMeHTaNbHbBIX 331a4 1o TeMme "MeTaisl
MOOOYHBIX MOArPyII"

Hroro nmo paszgeny 3

26

Pa3znen 4. XumMus 4 ;KN3HL

64

Ponsr xumum B oOecrieuyeHWH YCTOMYMBOTO Ppa3BUTHUS
yenoBeyecTBa. Ponb XUMUU B 00eCHeUYeHHM SHEPreTUYEeCKON
0€3011acCHOCTH.

65

XuMHS U 310pOBbE 4YesloBeKa. Poinp XMMHUM B pa3sBUTUHU
MEIULIVHBIL.

Xumusa nuim. Poap XuMud B 00€CHEUEHUU MMUILEBOU
0€30IaCHOCTH.

66

Kocmerndeckne u mapdromepHble cpeacTBa. beiToBas
xumud. IlpaBuna ©Oe30macHOro MCMOJIB30BaHUS MpenapaToB
OBITOBOM XMMHHU B TOBCETHEBHOM JKU3HMU.

67

XuMHsI B CTPOUTENIbCTBE: BAXKHEHIIUE CTPOHUTEIbHBIC
Martepuaibl (IIEMEHT, OETOH).




68 XuMusi B CeIbCKOM  Xxo3siictBe. OpraHvueckue U 1
MHHEPAITbHBIC YIOOPECHUS.
69 CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuabl, KpPacKH, 1
CTEKJIO, KepaMuKa.
Hroro o pasgeny 4 3 0 2 1
Bcero gyacoB 1o nporpamme 51 6 6 6

IIpomexxyTouyHas arrecranus B ¢popme — 3k3amena (18 yacos, u3 HUX He Oosiee 3-X 4 Ha MPOBeJIeHHe
3K3aMeHa B TUCbMEHHOU ¢popme)
O06beM yueOHOT0 BpeMeHH, 3aTPaurBaeMoro Ha MpoBeJieHre OIIeHOYHbIX MPOIeAyp - 3 4

Jlnst mpoBeNieHrs €IMHOTO TOCYAapCTBEHHOTO 3K3aMmeHa mo xumuu (manee - EI'D mo xumun)
UCIIONB3YETCS TepeueHb (KOAU(PHUKATOpP) MpOBepseMbIX TpeOOBaHWI K pe3yibTaTaM OCBOCHHS
OCHOBHOI1 00pa30oBaTeIbHON IPOrpaMMBbl CPETHEr0 00IIEro 00pa30BaHUs U AIIEMEHTOB COACPKAHUS.

ITpoBepsiembie Ha EI'D no xumuu tpeGoBaHus
K pe3yJibTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTesIbHOM MporpamMmbl
cpenHero odmiero oopazoBaHus

Kon [IpoBepsieMble TpeOOBaHUS K IPEIMETHBIM PE3YJIbTaTaM OCBOCHUS
IIPOBEPSIEMOr0 | OCHOBHOM 00pa30BaTEIBHOM MPOrpaMMBbI CPEIHEr0 00IIEro 00pa3oBaHUs
TpeOOBaHMS

1 Brnanenue cucTeMoil XUuMHYECKUX 3HAHMM, KOTOpasi BKIIOYAET:

1.1 OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKHM AJIEMEHT, aTOM, HW30TOIIbI,
3JICKTPOHHAS 000JI0YKA aToma, S-, P-, d-3JEKTpOHHBIC OPOUTAI aTOMOB,
OCHOBHOE€ W BO30YXJICHHOE COCTOSHHE aToMa, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIILHOCTb, CTENEHb OKHCJICHHMS,

XMMHMYECKasl CBS3b (G' " MBM, KpaTHble CBf3M), TUOpUAM3ALUSA
aTOMHBIX OpOuWTaNel, KpucCTalsIMyeckas peleTka, MOJib, MOJIIpHas
Macca, MOJSIpHBIH 00beM, MOJSIpHAs KOHLEHTpAlMs, PpacTBOPHI
(MCTUHHBIE, NUCIEPCHBIE CUCTEMBI), KPUCTAIIOTHUAPATHI, YIIEPOIHBIN
CKeNeT, (YHKUMOHAJbHAs TpyMINa, pPaguKal, H30MEpbl, CTPYKTypHas
dbopmyna,  uzomepus  (CTpYKTypHas,  reomerpuueckas  (umc-,
TPAaHCU30MEpHsI), TOMOJOTMYECKHI psl, TOMOJIOTH, YIJIEBOAOPOJBI,
KHUCJIOPOA- U Aa30TCOAEPIKAIUE COCIUHEHUs, OMOJIOTMYECKH aKTHUBHBIE
BeliecTBa (YrieBO/bl, KUPBI, OEIKN), MOHOMEp, MOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS, KPEKUHT, pU(OPMUHT, THIIbI
XMMHUYECKHX peakuil (OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIE, 3K30- U
SHAOTEPMHUYECKUE, PEaKIUd HOHHOTrO OOMEHa, TOMO- U TI'eTepOreHHbIE,
oOpaTtumble U HEOOpaTUMbIE), PACTBOP, ICKTPOJIUTHI, HEIIEKTPOJIUTHI,
NEKTPOJIUTUYECKAs] AUCCOLUALINS, CTEIEHb JUCCOLMALUU, OKHCIUTEINb,
BOCCTAHOBUTEINb,  VIEKTPOJIU3,  CKOPOCTh  XMMHYECKOM  peaklud,




XUMUYECKOE PABHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHUS OpraHMYeCKHX
BemiectB A.M. BytiepoBa, Teopusi 3IEKTPOIUTUYECKON AUCCOLMALINH,
[lepuonnueckuit 3akon .M. MeHnneneeBa, 3aKOH COXpaHEHHUsS MAaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUW SI3bIK XUMHUH, MHUPOBO33PEHUYECKUE
3HAHUs, JIEKAIIME B OCHOBE NOHUMAHMUSA MPUYMHHOCTU U CUCTEMHOCTH
XUMHYECKUX SIBJICHUH, COBPEMEHHBIE TMPEJCTABICHUA O CTPOCHUU
BENIECTBA HA AaTOMHOM, MOJICKYJISIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

OpCACTaBJICHUA ) MEXaHHU3Max XUMHNYCCKUX peaKI_[I/Iﬁ,
TEPMOANHAMHUYCCKUX U KNHETHYCCKUX 3aKOHOMECPHOCTAX UX MPOTCKAHMA,
0 XUMHWYCCKOM paBHOBCCHUHU, JHUCIICPCHBLIX CUCTCMAX

1.4

(I)aKTOJ'IOFI/I‘{CCKI/Ie CBCIACHHUA O CBOﬁCTBaX, COCTaBC, IIOJIYYCHHUU U
0e30macHOM HCIIOJIBb30BaHHUH BayKHEHIITHX HCOPTaHUYCCKUX n
OpraHn4YCCKuUX BCUICCTB B 6BITy )4 HpaKTquCKOﬁ JCATCIIbHOCTH YCJIOBCKA

1.5

o0miye Hay4yHbIe MPUHIUIBI XUMUYECKOTO MPOU3BOJACTBA (Ha mpHUMeEpe
MPOU3BOJICTBA CEPHOM KHCIIOTHI, aMMHaKa, METaHoJa, IepepadOTKh
HehTH)

ChopMHUPOBAHHOCTh YMEHUH BBISIBIISTD:

2.1

XapPaKTCPHBIC MPU3HAKU U B3AUMOCBA3b N3YUYCHHBIX HOHHTHﬁ, MMPUMCHATDH
COOTBCTCTBYIOIIME TIOHATHUA HOpPHU OIMMKMCAHUKW CTPOCHUSA U CBOMCTB
HCOPIraHNMYCCKUX N OPIraHNYCCKHUX BCIICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBS3b XMMHUYECKHX 3HAHHM C TMOHATHAMH W TPEACTaBICHUSMU
JIPYTUX TPEeIMETOB isi 00Jiee€ OCO3HAHHOTO MOHUMAHUSI M OOBSICHEHUS
CYIIHOCTH MaTe€pHaJIbHOIO €IMHCTBA MUPa

C(i)OpMPIpOBaHHOCTB YMCHHU NCII0JIb30BATh.

3.1

HAaMMEHOBAHMSI XHMHMUYECKUX COEJUHEHUN MEXIYHAPOAHOIO COH3a
TEOPETUYECKON W MNPUKIAJHOM XHMUU W TPUBHAIBHBIE HA3BAHUS
BEILECTB, OTHOCSAUIMXCS K U3YYEHHBIM KJlacCaM OpraHUYEeCKUX U
HEOPTraHWYECKUX COCANHECHUU

3.2

XUMHYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (HOpMYyJT HEOpraHMYECKHX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEpPHYTHIX, COKPAIIEHHBIX
1 CKEJICTHBIX) (POpMYJT OpraHNYeCKHUX BEIICCTB

ChopMHUPOBAHHOCTh YMEHUS KJIACCU(DUITUPOBATH:

4.1

HCOPTraHNYCCKUEC BCUICCTBA, CAMOCTOATCIIHHO BI)IGI/IpaTI) OCHOBAaHUSA H
KpUTCpUU IJI KJ'IaCCI/ICI)I/IKaI_II/II/I N3Yy4dCMbIX XUMHYCCKUX 00BEKTOB




4.2

OpraHN4Y€CKUC BCIICCTBA, CaAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHUA H
KPUTCPUHU ]I Knaccn(bmcam/m N3Yy4aCMBbIX XUMHWYCCKUX 00BEKTOB

4.3

M0 Pa3IUYHBIM MPU3HAKAM (YHUCIY M COCTaBY PEAarupyIOIIUX BEIIECTB,
TeroBoMy d(dekty peakuuu, H3MEHEHUIO CTENEHEH OKUCIEHUS
JJIEMEHTOB, 00PaTUMOCTH PEAKINH, YIACTHUIO KaTaaInu3aTopa)

ChopmupoBaHHOCTE YMEHUSI XapaKTePU30BaTh AJIEKTPOHHOE CTPOSHUE
aTOMOB (B OCHOBHOM M BO30Y KJI€HHOM COCTOSTHUW) U HOHOB XUMUYECKUX
snemeHTOB | - 4 mepuonos Ilepuonuueckoii cucremsl .M. Menneneera
W WX BaJCHTHBIE BO3MOXXHOCTH, UCIOJB3ysl TOHATUSA S-, p-, d-
AJIEKTPOHHBIE OPOUTATIHN, SHEPTETHUECKHE YPOBHHU

CchopMupoBaHHOCTb YMEHHUSI OOBICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMblX HMU COEIUHEHHUI IO
[IEpUOJAM U IPYIIIaM

ChopMHpOBaHHOCTE yMEHHSI COCTABJIATH YPAaBHEHUS XUMHUYECKHX
peaKIuid ¥ PaCKPhIBATh UX CYITHOCTD:

7.1

OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ IMOCpEACTBOM COCTABJICHHA
QJICKTPOHHOI'O OajaHca dTHX pCaKLII/Iﬁ

7.2

YPAaBHEHUS PEAKUUN Ppa3IMYHBIX THUIIOB; IIOJHBIE M COKpAllCHHbIE
YpaBHEHHUS peaKIMii HOHHOTO OOMEHa, YYUTHIBAsl YCIOBUS, IIPU KOTOPBIX
9TU PEAKLMU UAYT 10 KOHLA

7.3

peakuui TUApPONM3a, peakluil KOMIUIeKcooOpa3oBaHMsA (HAa mpuUMeEpe
T'HIPOKCOKOMIIJIEKCOB IIMHKA U aJTFOMUHUS)

ChopMHUPOBAHHOCTh YMEHUS MOITBEPIKIATh:

8.1

Ha KOHKPCTHBIX MPHUMEpAX XapaKTEep 3aBUCUMOCTU peaKHI/IOHHOI\/JI
CIIOCOOHOCTH OpraHu4CeCKUux COCI[I/IHeHI/II‘/'I OT KpaTHOCTH U THUIIA

|

G- I[ CBM

KOBAJICHTHOM CBS3H ( u ), B3aMMHOI'O BJIMSIHHMA aTOMOB H
Irpynn atoMOB B MOJICKYJIAaX, a TaKKE OT 0COOEHHOCTEN peainu3annuu
PA3JIMYHBIX MCXaHU3MOB IIPOTCKAHUW ‘peaKHI/Iﬁ

8.2

XapaKTCPHbIC XHUMHNYCCKUC CBOMCTBA BCHICCTB COOTBETCTBYIOIIUMU
OKCIICPUMCHTAMHU U 3aIlIUCIAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_II/Iﬁ

ChopmupoBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTaB M BaKHEHIIne
CBOMCTBa BEINECTB, MNPUHAJICKAMNUX K ONPEACICHHBIM KlaccaM U
rpynnam COeIMHEeHHM (ITPOCThIe BEIIECTBA, OKCHbI, THIPOKCUIbI, COJIHU;




YTIEBOIOPOABI, MPOCTHIE d(DUPBI, CHUPTHI, (PEHOIIBI, ATbIACTH/IbI, KETOHBI,
KapOOHOBBIC KHCJIOTHI, CIOXHBIC 3(QHPHI, XHUPBI, YTICBOJBI, AMHUHBI,
AMUHOKHCIIOTHI, OCTTKH)

10

ChopMupoBaHHOCTE YMEHHUSI TMPOBOJUTH pacueThl MO XUMUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHUYECKHX PEAKIUH C HCIOJIb30BaHUEM
(bU3HYECKUX BEJIUYHNH:

10.1

Maccel (00beMa, KOMMYECTBA BEIIECTBA) MPOIYKTA PEAKIUU, €CIU OIHO
W3 UCXOJHBIX BEIIECTB JaHO B BUJIE pAaCTBOpA C OMPEACIICHHON MacCOBOM
JIOJIEH paCTBOPEHHOTO BEIIECTBA WM JAaHO B M30BITKE (MMEET MPUMECH)

10.2

MAacCOBOM MU 00bEMHOM J10JIM, BBIXOAa IIPOAYKTA pCaKIIK1

10.3

TEIIOBOTO Y deKkTa peakimii

10.4

00BEMHBIX OTHOIIICHUH Ta30B

10.5

M0 HaXOXXACHHUIO XHUMHUYECKOMN d)OpMy.l'H:;I BCIICCTBA

11

Bnangenue cucremoil 3HaHMM O METOJAaxX HAy4YHOrO NO3HAHUSA SIBJIICHUH
NPUPOABI, UCMOJB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHE MPUMEHSATh
9TU 3HAHUA IPU DKCHEPUMEHTAIBHOM MCCIENOBAHUM BEUIECTB U JUIS
OOBACHCHHS XHWMHUYECKHX SIBJICHHM, HWMEIOIIMX MECTO B MPHUPOJE,
MPAKTUYECKOUN AEATEIHLHOCTH YEJIOBEKA U B TIOBCETHEBHOM KU3HU

12

ChopMupoBaHHOCTb YMEHMS MPUMEHATh (MCHOJIB30BATh) 3HAHHUS O
COCTaBE M CBOICTBaxX BEIIECTB JJS SKCIEPUMEHTAIBHOM MPOBEPKU
TUIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH TPOTEKaHUS XUMHUYECKHX
peakuuMii W MPOTHO3HPOBAHUS BO3MOXKHOCTEH MX OCYILECTBIICHHUS;
CHUCTEMHbIE XMMMYECKHE 3HaHMs A OOBSCHEHHS M NPOTHO3MPOBAHUS
SIBJIGHUH, WMEIOUIMX €CTECTBEHHOHAYYHYIO TPUPOAY; JUIsl TPUHATUA
TPaMOTHBIX PEHICHUH MPOOJIeM B CUTYalIUSX, CBSI3aHHBIX C XUMHUEH

13

ChopmupoBaHHOCTh YMEHHUS IUIAHUPOBATH M TMPOBOAUTH XUMHUYECKUH
9KCIIEPUMEHT (MOJIy4YeHHE M M3yYeHUE CBONCTB HEOPraHMYECKUX U
OPTraHMYECKUX BEIIEeCTB, KAYECTBEHHbIE pEaKUUU YIJIEBOJOPOJIOB
Pa3IUYHBIX KJIACCOB M KHUCJIOPOACOAEPKAIIMX OPraHWYECKUX BELIECTB,
peleHue AKCIIEPUMEHTAIBHBIX 3a/1a4y o pacro3HaBaHHUIO
HEOPTaHWYECKUX U OPTaHWYECKHX BEIIECTB) C COOJIOJCHHEM IPaBHII
Oe3omacHOro  oOpaimieHuss C€  BemlecTBaMH U JaOOpPaTOpHBIM
obopynoBanueM; (HopMyIupoBaTh LENU HCCICTOBAHUS; TMPEACTABIATH B
pa3nuuHOi ¢dopmMe pe3ynbTaThl OSKCIEPUMEHTa, aHaJU3UpOBaTh U
OLICHUBATbH UX IOCTOBEPHOCTh

14

CpopMUpPOBAaHHOCTH YMEHHUSI OCYIIECTBISATH IEJICHANPABICHHBIA TOUCK
XUMHYECKOH HH(OpManMU B pa3IMYHBIX HCTOYHUKAX (Hay4yHas U
ydeOHO-Hay4YHasl JINTEPATypa, CPEJICTBA MAacCOBOW WHGMOpMAIUU, CETh




Nutepuer u Japyrue), KpUTHUYECKHM aHAIU3UPOBATh XUMHUYECKYIO
nH(popMmanuio, nepepadbaTeiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBHH C
MTOCTaBJICHHON YUeOHOM 3a1aueii

15

ChopMUpOBaHHOCTH yMEHHS NPOTHO3UPOBATh, AaHAIU3UPOBATh U
OIICHMBATh WH(MOPMAIMIO C TIO3UIUK DKOJOTHYECKOW Oe30MacHOCTH
MOCTIeICTBUIM OBITOBOM M TNPOU3BOACTBEHHOW MIEATEIbHOCTH YEJIOBEKa,
CBA3aHHOM C TmepepaboTKOW BemecTB; CPOPMUPOBAHHOCTb YMEHUH
OCO3HaBaTh  ONACHOCTb  BO3JEHCTBUS  HA  JKUBBIE  OPTraHU3MBbI
ONpe/IeNIEHHBIX BEIIECTB, IMOHMMAas CMBICI TIOKa3aTenss MpeaeabHON
JIOMyCTUMON ~ KOHLIEHTPAllMM, MU TMOSCHATh Ha TMpHMEpax CIOCOObI
YMCHBIICHUSA U MPECAOTBPAIICHHA UX BPEAHOI'O BOS)ICﬁCTBHSI Ha OpraHnu3m
4eJI0BEKA

[lepeuens 3r1eMeHTOB cofepxkaHusl, posepseMbix Ha EI'D o xumuu

Kon

HpOBepHeMHﬁ QJICMCHT COACPIKAHU S

TeOpeTI/I‘-IeCKI/Ie OCHOBBI XMMHUH

1.1

Crpoenue BemiectBa. CoBpeMeHHasi MOJeNIb CTpOeHUsl aTtoMma. Pacmpenenenue
JNEKTPOHOB IO BHEpPreTuyeckuM ypoBHAM. Kiaccudukanus XuMUYECKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHS YHEPTreTHUECKUX YPOBHEWH aToMoB (s-, p-,
d-snemenToB). OcHOBHOE U BO30YKIIEHHOE COCTOSHUSI aTOMOB. DJICKTPOHHAS
KoH(uUrypaiys atoma. BajieHTHBIE AIEKTPOHBI

1.2

[lepuonnueckas cucrema xumuuyeckux odnemeHroB .M. Menneneesa.
®usnyeckuit cmpica [lepuoanueckoro 3akona (.M. Menneneesa. [IpuuuHbl u
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB OJJIEMEHTOB U HMX COEAUHEHUH I10
nepuojaM M TpynmnaM. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB IPOCTBIX
BENIECTB, BOJOPOJIHBIX COCTMHEHUH, BBICIITUX OKCHUJIOB U TUAPOKCUIOB

1.3

BaneHTHOCTb. QHGKTpOOTpI/IHaTCJIBHOCTB. CreneHb OKHCIICHUS

1.4

Bunel xumMuueckoil cBs3u (KOoBalleHTHAas!, HOHHAs, METaTnYecKasi, BOJIOPOIHAS)
M MEXaHM3Mbl ee oOpa3oBaHUs. MEXMOJICKYJISIPHbIE B3aUMOJCHCTBUSI.
BemecTtBa  MOJNEKYJIApHOIO UM HEMOJEKYJISPHOIO  CTpOEHMA.  TuIbl
KPUCTAJUTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PELIETKU

1.5

Xumuyeckass  peakuus.  Kiaccupukanus — XUMHYECKUX — peakiuii B
HEOPraHUYeCKOW M OPraHWYECKON XMMHUH. 3aKOH COXPaHEHMSI MacChl BEIIECTB

1.6

CKOpOCTh PEAKITNH, €€ 3aBUCUMOCTh OT Pa3JIMIHbIX (haKTOpPOB

1.7

TemmoBbie 2 (HeKThl XUMUYISCKUX peakiinii. TepMOXUMUIECKIE YPABHCHHUS




1.8 OOpatumble peakuuu. XuMHuYeckoe paBHoBecue. MDakTopbl, BIUAIOLIIME Ha
COCTOsTHME XUMUUYecKoro paBHoBecud. [Tpunnun Jle Illarense

1.9 DnexTponutuueckas aucconnanus. CuibHble W cliadble d7eKTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCHAas, HEWTpaibHas, Imenodnas. CTemneHb
nuccoruanuy. Peaknuy HoHHOTO 0OMEHa

1.10 Iunponus coneil. Monnoe nmpousBeaeHune Boabl. Bogopoanslil mokaszarens (pH)
pacTBOpa

1.11 CrocoObl  BBIp@XEHHS ~ KOHIIEHTpAIlMd  PAacTBOPOB:  MaccoBas  JIOJISI
pacTBOPEHHOrO  BEIIECTBa, MOJspHas KoOHUeHTpauus. HacelleHHble u
HECHACBIIICHHBIC PACTBOPHI, pACTBOPUMOCTE. KpHcTammoruaparsl

1.12 OKHCIUTENEHO-BOCCTAHOBUTENIbHBIC peakiiu. [loBegeHne BEmEeCTB B Cpenax ¢
pa3HbIM 3HaUeHHeM pH. MeTo bl 2JIGKTPOHHOTO OaJlaHca

1.13 DJIEKTPOJIN3 PACTBOPOB M PACILJIABOB COJICH

2 OCHOBBI HEOPraHUYECKON XUMHUU

2.1 Knaccudukanus HEOPraHUYeCKUX COEMHEHHN. Howmenknarypa
HEOPraHWYECKUX BEIIESCTB

2.2 XUMHYECKUE CBOMCTBA BAXKHEWININX METAIOB (HATPUM, KaJIWid, KaJbIUMH,
Mar"uii, alOMUHUN, [IUHK, XpOM, Kele30, MeAb) U MX coeAuHeHuu. OOue
CITOCOOBI MOJTYICHUS METAJIIIOB

2.3 XUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETA/IOB (TajJOr€HOB, CEphbI, a30Ta,
dbochopa, yriaepoma U KpeMHHS) M HX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJCOACPIKAIIMX KUCIIOT, BOAOPOIHBIX COCTHMHEHUN)

24 ['eneTnveckas CBsI3b HEOPTaHUYECKHUX BEIIECTB, MPUHAIICKANTUX K PA3THUHBIM
KJjIaccaM

2.5 WNnentudukanus HeopraHmdeckux coenuHeHuil. KauecTBeHHBIE peakiuu Ha
HEOPraHWYECKHE BEIIECTBA U HOHBI

3 OCHOBBI OPraHUYECKON XUMHUHU
3.1 OCHOBHbIE TOJOXEHUS TEOPUM XMMHUYECKOIO CTPOCHMSI OpPraHMYECKHX

coenquHeHnii A.M. BytnepoBa. YrinepoaHblii cKeleT OpraHM4ecKoid MOJIEKYJIBI.

KpatHocTh XHMHUECKOH CBSI3H, 0 u ML sp’-, sp?-, SpP-TUOPUIM3ALMU
opOuTaneil aToMOB yriiepoa. 3aBUCUMOCTh CBOICTB BEIIECTB OT XUMHUYECKOTO

cTpoeHust Mosiekyi. I'omosoru. 'omonoruueckuii psia. izomepus v u3oMepbl

2_
s




3.2

[lonsiTne o  ¢dyHkuumonanmpHOM  rpymme.  OpueHTanMoHHbIE  3(PQEeKTHI
3aMECTUTENEH

3.3

[IpencraBnenne o KinaccupuKauu opraHuyYeckux BemiecTB. HomeHnkmarypa
OpraHMYECKHUX COEAMHEHUH (cucTeMaTHYecKas) W TpUBUAIbHBIE Ha3BaHUS
BAKHEWILINX IIPEJICTaBUTENICH KJIIACCOB OPTaHUYECKUX BEILECTB

3.4

CBoOOMHOpAAVKANBHBIE W HMOHHBIA MeXaHU3Mbl peaknuu. [loHartue o
HyKieoduie u anekrpodmire. [IpaBuino MapkoBaukoBa. [Ipasuio 3aiiiieBa

3.5

AusikaHbl. XMMHAYECKHE CBOWCTBA AJIKAHOB: raJJOT€HUPOBAHUE, JETUAPUPOBAHUE,
TEPMHUUYECKOE PA3J0KEHUE, KPEKUHI, H30Mepu3auus, ropenue. [lomydenue
ankanoB. lluxmoankanel. Crnenm@uka CBOWCTB IUKIOAIKAHOB C MaJbiM
pa3MepoM IuKJa. Peakiiny npucoeJuHeHus: U paiMKaIbHOr0 3aMeIeHUs

3.6

AnkeHbl. XUMUUECKUE CBOMCTBA: PEAKIMU MPUCOECTUHEHUS (TaIOreHUPOBaHMUE,
TUIPUPOBAaHUE, THIPOraJIOT€HUPOBAHNE, THApATalysl), TOPEHUs, OKUCIEHUS U
nogumepuzanuu. llpomblieHHble UM 1a0OpaTOpPHBIE CIIOCOOBI  MOJTyYEHUs
AJIKCHOB

3.7

AsnikagueHbl. XUMUYECKUE CBOMCTBA aJKAJMEHOB: PEAKUHUHM MPUCOCTUHECHUS
(rugpupoBaHHe, TalOTEHUPOBAaHUE), TOpeHUss U moiumepusanuu. [lomydenue
aJIKaJuEeHOB

3.8

AnxuHbpl. XMMHYECKHE CBOICTBA: peaklu NpUCOeINHEHUs (raJoreHUpOBaHue,
TMJIPUPOBAaHUE, TUApaTalus, THAPOTraJOreHUPOBaHUE) KaK CIIOCO0 IMOJIydeHUs
MIOJIMMEPOB U APYIHX IOJIE3HBIX IPOAYKTOB. Peaknuum 3amemenus. ['openue
aleTUICHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHM I CBApKU U
pe3ku MeTauioB. [IpuMeHnenue aneTuiacHa

3.9

Apenbl. XUMHYECKHE CBOWCTBA O€H301a: pEakuud dSIEKTPOPUIHLHOTO
3aMelleHus, MpUCOeNnHeHusl (TUIpPUpPOBaHHE, TaloreHupoBaHue). Peakuus
roperus. OCOOEHHOCTH XUMHUYECKUX CBOWCTB Toxiyosia. [lomydenue OeH3o:a.
Oco0OeHHOCTH XHMHYECKHX CBOWMCTB cTupoia. [lomuMepusanus cTupoia.
CniocoObl TOTYYCHHS U TPUMEHEHNE apOMAaTHUECCKUX YTIIEBOIOPOIOB

3.10

Cnuptel. IlpenenbHble OIHOATOMHBIE CHUPTHl. XHUMHUYECKHE CBOMCTBA!
B3aUMOJICHCTBME C HAaTpUeM Kak CcHoco0  YCTaHOBJIEHUS — HaJIM4us
THIPOKCOTPYNIBI, C  TaJOr€HOBOJOPOJAMH  Kak  CIOCO0  IOydeHUs
pacTBOpUTENIEH, BHYTPU- M MEXKMOJIEKyJSIpHas Jeruiparauus. Peakuus
ropernusi. [lomyueHuwe »TaHONA: peakius OPOXKEHUS TIIOKO3BI, THIPATaIUs
STWICHA. OTWJICHIJMKOIb M DJIMLEPUH KakK IPEICTAaBUTENH IPEICIIbHBIX
MHOI'0AaTOMHBIX CIIHPTOB

3.11

@enon. XuMuveckne CBOWCTBA (eHosa (peakiuu ¢ HATPHEM, TUAPOKCHIIOM
Hatpusi, opomom). [Tonyuenue penona




3.12

Anpaeruapl. XUMUYECKHE CBOMCTBA MPEAENbHBIX aJbICTHIOB: THAPUPOBAHUE;
KaueCTBEHHBIC pEaKIUM Ha KapOOHWIBHYIO Tpymnmy (peakuus '"cepeOpsHOTo
3epkana', B3aumoaeiicteue ¢ ruapokcuaoM meau (I1). [Momydyenne mpenenbHBIX
aNbJCTUIOB: OKUCIIEHWE CIHUPTOB, THIpaTalus aneTuiaeHa. AIETOH Kak
MIpeJICTaBUTENh KeTOHOB. OCOOCHHOCTH PEaKIIMK OKUCIICHHUS alleTOHA

3.13

KapOoHOBbIE KHCIOTBHI. XUMHUYECKHE CBOMCTBAa MpEAETbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHCIOT. (OCOOEHHOCTH XHMHUYECKHUX CBOMCTB MYypaBbUHOMU
KucaoThl. [lomyueHue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHUCJICHUE aJIKaHOB, aJIKEHOB, NEPBUYHBIX CHUPTOB, AJIbJErH]I0B. Bpicuine
npeesibHbIe 1 HenpeelbHble KApOOHOBBIE KUCIOTHI

3.14

Crnoxuble 3¢upbl 1 xupbl. CrocoObl MONyYeHHs] CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepudukanuu. IlpuMeHeHue cinoxHbIX 3(QUpPOB B
MUIIEBOM U map(pIOMEpHON MPOMBIIUIEHHOCTH. JKHpBI Kak CIOXHbBIE 3(UpPbI
[NIMLEPUHA U BBICHIMX KApOOHOBBIX KHUCIOT. XHUMHUYECKHE CBOWCTBA >KUPOB:
THJIPUPOBAaHUE, OKHCIeHHEe. [MIponu3, Wi OMBUIEHHE, >KHPOB KakK CIIOCO0

Mom

MMPOMBIINIJICHHOI'O MOJY4YCHUSA COJIeHl BBICIINX Kap6OHOBBIX KHUCJIOT.
COJIM BBICHINX Kap6OHOBBIX KHCJIOT

aK

3.15

XUMUYECKHE CBOICTBA TIIOKO3bl: pEaklUUu C YYacTUEM CIUPTOBBIX H
QJIBJICTUAHOM TPYIIT U MOJOYHOKHUCIIOE OposkeHue. [IpuMeHeHune IIItoKo3bI, ee
3HAYEHHUE B KHU3HEACITENbHOCTH OpranusMa. Jlucaxapupl: caxaposa, MajabTo3a.
BoccranaBnuBarome M HEBOCCTaHABJIMBAlOLIME aucaxapuisl. [‘uaponus
nucaxapunoB. Ilomucaxapunpl: kpaxman, riukoreH. CTpoeHHEe MaKpOMOJEKYJ
Kpaxmajla, TJIMKOT€Ha WU LeJUIoia03bl. PU3NyecKue CBOMCTBa KpaxMmana H
LEeJUTI0NI03bl.  XUMHYECKHE CBOMCTBA Kpaxmaya: THIPOJIU3, KaueCTBEHHas
peakuus ¢ HoAOM. XMMHMUYECKHE CBOMCTBA LIEJUIIOJIO3BL: THAPOJIU3, MOIYyUYEHHUE
a¢upoB 1emtroa03el. [loHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
alE€TaTHBIN 1IEJIK)

3.16

AMMHBI. AMUHBI KaK OPraHUYECKHE OCHOBAHUS: PEAKIIMHU C BOJOM, KUCIOTAMU,
peakuuss TOpeHus. AHWIMH KakK IpEeICTAaBUTEIb apOMATHYECKHMX aMHHOB.
XUMHUYECKHE CBOMCTBA AHWIMHA: B3aUMOJICHCTBUE C KHCIOTaMU, OpOMHOM
BOJOM, okucinenue. IlosydyeHne aMHHOB QJIKWIMPOBAHHEM aMMHaka U
BOCCTaHOBJIEHHUEM HUTPONPOU3BOIHBIX YIJIE€BOIOPOIOB

3.17

AMUHOKUCIOTHl M OeNKU. AMHMHOKHCIOTBI Kak aM(OTepHbIE OpraHHYECKUe
coequHeHUs. OCHOBHBIE aMHUHOKHCIIOTBI, OOpa3yromme OeJKH. XHUMHYECKUE
CBOMCTBa OEJIKOB: TMAPOJIN3, ICHATYpaLUs, KAUeCTBCHHbIE (LBETHBIC) PEAKIHH
Ha OenKun

3.18

CTtpoeHre U CTpPYKTypa IOJIMMEPOB. 3aBUCUMOCTb CBOWMCTB MOJHMMEPOB OT
cTpoeHusi MousieKysl. OCHOBHBIE CIOCOOBI IMOMYYEHHS BBICOKOMOJICKYJISPHBIX
COCIMHECHHI: peakIiy MOJMMEpHU3alliid U NouKoHAeHcauu. Kiaccudukamms
BOJIOKOH

3.19

I/I)ICHTI/I(bI/IKaI_[I/ISI OpPraHn4YCCKUX coequHeHui. PenieHue OKCIICPUMCHTAJIbHBIX




3a/la4 Ha pacCllO3HABAHHUC OPraHNYCCKUX BCIICCTB

3.20

I'eneTnueckas CBSI3b MCXAY KJIaCCaMH OPIraHNYCCKHUX COCOUHEHMI

XUMHUS U )KU3HD

4.1

Xumust B moBceAHEBHOHM xu3HM. IlpaBuna Oe3omacHOi paboThl ¢ €IKMMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH ObITOBOI XUMUU

4.2

XUMUA U 310pOBbe. XUMHUS B MEAUIIMHE. XUMUS U CEIBCKOE X03UCTBO. XUMHUS
B MIPOMBIIIJIEHHOCTH. XUMHUS U SHEPTeTUKA: MPUPOIHBIN U MOMYTHBINH HEDTIHOM
raspl, WX cocrtaB ® wucnoib3oBanue. CoctaB HepTH M ee mepepaboTKa
(TpUpOIHBIC UCTOYHUKH YTIIEBOJOPOJIOB)

4.3

XuMuss U 3KoJorus. XHMMHUYECKOE 3arpsA3HEHHME OKPYKAIOLIEH Cpenbl U €ro
nocnencTeus. Oxpana ruapocdepsl, Mo4Bbl, aTMochepsl, Guopsl U (ayHbl OT
XUMHYecKoro 3arpsisHeHus. IIpoGnemMa OTXO0Z0B M MOOOYHBIX NPOIYKTOB.
AJbTEepHATUBHBIE HCTOYHUKU SHEPTUHU

4.4

OO6mume mpeACTaBICHUS O MPOMBIIUIEHHBIX CIOCO0aX MOTYYEHUS XUMHUYECKUX
BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHUaKa, CEPHOM KHCIOTHI). UepHas u
uBetHas ~ metaumyprus. CTekio W CHJIMKaTHasT  IPOMBIIUICHHOCTb.
[IpombiiienHass  opranuyeckass  xumus. Chplpbe I8 OpraHUYECKOH
MPOMBIIIEHHOCTH

Tunsl pacYETHBIX 3a7a4

5.1

PacueTsr macch B€IICCTBa HIJIU o0beMa Ta3oB IO HU3BCCTHOMY KOJIMYCCTBY
BCIICCTBA, MaCCC UJIN O6’beMy OJTHOI'O M3 YUYAaCTBYIOIIUX B PCAKIIMH BCIICCTB

5.2

Pacuetsl TemoBoro sddexra peakuuu

5.3

PacueTsl 00bEMHBIX OTHOIIICHUN Ta30B IIpU XUMHUYCCKUX PCAKIUAX

54

Pacuetsl macchl (0ObeMa, KOMMYECTBAa BEUIECTBA) MPOIYKTOB PEAKIMH, €CIH
OJTHO M3 BEIIECTB JAHO B U30BITKE (MMEET IPUMECH )

5.5

Pacuersl MaccoBoi uiaM OOBEMHOM JOJM BBIXOJA NPOAYKTa pEakUUu OT
TEOPETHUYECKH BO3MOKHOT'O

5.6

Pacuetsl macchl (00beMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CITU OJHO
W3 BEIIECTB JAaHO B BHJAE pacTBOpa C ONPEACIICHHOM MacCOBOW JIONEH
pPacTBOPEHHOTO BEIIECTBA

5.7

PacueTsi ¢ wucnonb3oBaHMEM TMOHATHH  "maccoBas o', "MousipHas
KOHIeHTpanus'", "pacTBOPUMOCTh"




5.8 Haxoxxnenne MosekynspHOi (QopMysbl OPraHMYECKOTO BEIIECTBA IO €ro
IJIOTHOCTA U MAacCOBBIM JOJSIM 3J€MEHTOB, BXOJSILIUX B €r0 COCTaB, WM IO
IPOJYKTAM CTOPaHUs
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