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IHHOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamMma mo XMMHUU Ha YpOBHE CpelHEro olmiero oOpa3oBaHHs pa3paboTaHa Ha
ocHoBe @enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit
Oenepaunn», TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS (enepalibHOil 00pa3oBaTEIbHON MPOTrpaMMBbl
cpennero oomero oopazoanmsi(POIT COO), nmpencraBieHHbx B DenepaabHOM TOCYIaPCTBEHHOM
oOpazoBarensHoM ctanaapte COO, c¢ yuérom KoHuemnuuu npenogaBaHusi yueOHOro mpeaMera
«Xumusi» B 00pazoBarelibHbIX opranu3zanusix Poccuiickoit ®denepannu, peaqnu3yromnX OCHOBHbBIC
o0Opa3oBaTenbHbIC MPOTPAMMEBI, ¥ OCHOBHBIX TONOXEHUH «CTpaTernu pa3BUTHUS BOCIUTAHUS B
Poccutiickoit @enepanuu Ha nepuon a0 2025 roxa» (Pacnopsokenne [IpaBurensctea PO ot 29.05.
2015 Ne 996 - p.).

OcHoBHast oOpa3oBaTenibHas Mporpamma cpenHero obmero oOpazoBanus (manee - OOIIL
COQO) pazpaborana B cooTBercTBUM ¢ DenepanbHOl OCHOBHOM 00111€00pa30oBaTEIbHON
MIpOrpaMMoii cpeiHero oo1iero o0pa3zoBaHus, yTBEpPKICHHON Mpuka3oM MuHHCTEpCTBA
npocetienus Poccuiickoit @enepanuu ot 18 mas 2023 roga Ne 371 ¢ usmenenusimu va 10.11.2025
roja, u3MeHeHui Ha ocHoBanuM lIpukaza Munucrepcra npocsemenus PO Ne704 ot 09.10.2024
rona, Ned67 ot 18.06.2025, No729 ot 8 oxTsa0ps 2025 rona, Ne808 ot 10 Hosi6pst 2025ro1a.

XuMUs HA YPOBHE YIIyOJIEHHOTO U3yUeHUS 3aHUMAET BaXKHOE MECTO B CCTEME €CTECTBEHHO-
HayyHOro oOpazoBanus yuauuxcsa 10—11 kmaccos. M3yuenue npeamera, peajin3zyeMoe B YCIOBUSX
g depeHIIMPOBAHHOTO, MPOQPHUILHOTO 00y4eHHUs, MPU3BAHO O0ECHEUUTh 00I111e00pa30BaTENbHYIO
U OOIIEKYIbTYPHYIO TOJITOTOBKY BBITYCKHHKOB IMKOJIBI, HEOOXOIUMYIO JUIsl aJanTalud HX K
OBICTPO MEHSIONIMMCSI YCJIOBUSM JKU3HU B COIIMYME, a Takke Ui MPOJOJDKEHHS OOydeHUs B
OopraHm3anusx MpodeccnoHAILHOTO O0pa30BaHMs, B KOTOPBIX XUMHUS SBISETCS OJHON U3
MPUOPUTETHBIX JUCIHILIUH.

B mporpammMe mno XuMUM Ha3HAYeHUE TMpeaMeTa «XHUMHs» TOJydaeT MOAPOOHYIO
MHTEpPNpPETAlMi0 B COOTBETCTBUM C OCHOBomojiararomumu nosoxenusmu dProcC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, COJep)KaHUsl, pe3yIbTaToB OOy4YeHHUsS W TPeOOBaHUN K YPOBHIO
MOATOTOBKHU  BBIMYCKHUKOB. CBHUIETENHCTBOM TOMY SIBJISIFOTCSI CJEAYIOIIME BBIMOIHIEMbIS
MPOrPaMMO¥ IO XUMHH (HYHKITUH:
nH(OPMAIIMOHHO-METOIUYECKasl, pealln3allys KOTOpoi o0ecrieurnBaeT MoJiyueHrue IPeCTaBICHUS O
LeNsIX, COJep)KaHWU, oOmed crparerun OOy4YeHHs, BOCHUTAHMUS M Pa3BUTHS OOydaroluxcs
CpeICTBaMH MpeaMeTa, U3y4aeMOoro B paMKaX KOHKPETHOTO MPOduIIs;
OpraHM3alMOHHO-TIJIAHUPYIOIIAsl, KOTOopas  IpeaycMaTpuBaeT  ONpejAeNieHHue:  IPUHLHUIIOB
CTPYKTYpUPOBAHUS U TOCIEIOBATEILHOCTH M3y4eHHUs yueOHOro Marepualia, KOJIHMYECTBEHHBIX U
KAueCTBEHHBIX €r0 XapaKTePUCTUK; TMOAXOJ0B K (OPMHUPOBAHUIO COACPKATEIHHON OCHOBBI
KOHTPOJSl U OLEHKH OOpa3oBaTeNbHBIX JJOCTIKEHUH OOy4arommxcs B paMKax HMTOTOBOM
aTTectaluu B (opMe €IMHOT0 TOCYJapCTBEHHOTO 3K3aMeHa M0 XUMHH.

IIporpamma st yriry0JIEHHOTO H3y4eHHUSI XUMHUH:

YCTaHABIIMBAE€T MHBApUAHTHOE NPEAMETHOE COJEpKaHMEe, 00sA3aTeabHOE AJI U3YYEHHUs B paMKax
OTIENbHBIX MpoduUiei, mpeaycMaTpruBaeT paclpeesieHue U CTPYKTYpUPOBAaHHUE €ro Mo Kiaccam,
OCHOBHBIM CO/Iep KaTeIbHBIM JTMHHUSAM/pa3jienam Kypca;

na€T MpUMEpPHOE pacrpe/eieHne yueOHOro BpEMEHH, PEKOMEHAYEMOTO ISl U3yUeHUs! OTJEIbHBIX
TeM;

npeaaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YyUEHHUsT y4eOHOro MaTepuana ¢ y4€TOM JOTHKHU
MTOCTPOSHUS Kypca, BHYTPHUIIPEIMETHBIX U MEKITPEAMETHBIX CBS3EH;

TaéT METOAMYECKYIO0 MHTEPIPETAIUIO [IeJIe U 3a7a4 U3yueHus MpeiMeTa Ha yriayOoiIEHHOM YpOBHE
C Y4ETOM COBPEMEHHBIX ITPUOPUTETOB B CUCTEME CPEAHETO 00IIero 00pa3oBaHus, COAEPKaTEIbHON
XapaKTePUCTHKHU TUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHSI OCHOBHOW 00pa3oBaTENbHOW MpPOTpamMMBbl
cpenHero oouiero o0pa3zoBaHusl (JIMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX ), & TAKKE C YUETOM
OCHOBHBIX BHUJIOB y4€OHO-TIO3HABATENbHBIX JCUCTBUN OOYUYAIOUIETOCs MO OCBOCHHUIO COICpKAHUS
npenMera.



ITo BceM Ha3BaHHBIM MO3UIMSM B MPOTPaMME IO XUMHUHU MPETYCMOTPEHA MTPEEMCTBEHHOCTD C
oOy4YeHHEM XMMHHU Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs. 3a MpeleiIaMu yCTaHOBJICHHOM
IpOrpamMMOil M0 XMUMHH O00S3aTeNbHONW (MHBAPHAHTHOW) COCTABJISIOMICH COAEp)KaHUS Y4eOHOTo
npenMera «XHUMHUS» OCTaETCsl BO3MOXKHOCTh BBIOOpA €ro BapHUaTUBHOI COCTaBIISIIONICH, KOTOpas
JOJDKHA ONPEIENSATHCS B COOTBETCTBUH C HANPABJICHUEM KOHKPETHOTO MPOGUIIst 00ydeHHs.

B cooTtBercTBUU ¢ KOHUENTYalbHBIMU MOJ0XKEHUAMU PT'OC COO 0 Ha3HAYCHUU MPEIMETOB
6a30Boro u yrayOnéHHOro ypoBHel B cucreme auddepeHInpoBaHHOrO OOy4YEHHsS Ha YpPOBHE
cpenHero oOmero oOpa3oBaHUS XMMHUS Ha YpOBHE YINIYOJNEHHOrO HW3Yy4YeHMsI HaIlpaBlIeH Ha
peain3anuio IPEEMCTBEHHOCTH € MOCJIEYIOIIKUM 3TallOM 0JIyY€HUsI XUMUYECKOro 00pa3oBaHUsl B
pamMKax HM3y4eHHUs CHEIUMAIbHBIX €CTECTBEHHO-HAYYHBIX W XMUMHYECKHMX AMCLUMIUIMH B By3aX H
OpraHu3aIMsIX CpeIHEero NmpodeccHoHaIbHOro oOpa3oBaHus. B 3Toil CBSI3M M3ydeHHE NpeaMeTa
«XUMHS» OPUEHTUPOBAHO IMPEUMYIIECTBEHHO Ha pacCHIMpEHUE U YIayOJeHHe TeOpeTHUYECKOH u
MPAKTUYECKON MOATOTOBKH 00YYaIOIIMXCs, BBIOPABIIMX ONpPeNeNEHHBINA MPOpUIb 00ydeHus], B TOM
YHclie ¢ MEePCIEeKTUBON MOCIEAYIOUIEro MOJYyYEHUsI XMMHUYECKOTO OOpa3oBaHMsI B OpPraHU3ALMIX
npodeccuoHanbHoro obpazoBanus. Hapsimy ¢ stum, B cBere TpeboBanuii ®I'OC COO x
IUTAHUPYEMBIM pe3yJbTaTaM OCBOeHUs (eaepanbHOM 00pa30BaTeIbHONW IMPOTPAMMBI CPETHETO
obmero o0pa3oBaHUs M3y4eHHE MpeaMeTa «XHUMHUS» OPUEHTHPOBAHO TAK)KE Ha pEIIeHUe 3a/1ad
BOCIUTAHMSI M  COLUMAIBHOTO pa3BUTUsA  oOOydarmomuxcsi, Ha ¢GOpMUpPOBAaHHME Yy HHUX
OOIIEMHTEIUIEKTYaJIbHBIX yYMEHUH, YMEHHH pPalMOHAIM3AalUU Y4EeOHOTO TpyAa W OOOOIIEHHBIX
CHoc0o00B AESITENbHOCTH, UMEIOIINX MEXIUCIUIUIMHAPHBIN, HAIIPEIMETHBIN XapakTep.

CocraBngomuMu  npeaMera «XuUMUS» Ha YpPOBHE YINIYOJIEHHOTO HW3YYEHHUS SIBIISIFOTCS
yrayOonéHuele Kypcbl — «Opranuueckas xumus» u «OOmias ¥ HeopraHuueckas Xumusy». [lpu
OIIpEeECNICHUN MOJXOJ0B K OTOOPY M CTPYKTYPHOW OpraHu3allid COAEp:KAHMUSI 3TUX KypCOB B
mporpaMMe Mo XUMHH 3a OCHOBY HpuHATHI monoxkeHus ®I'OC COO o paznuumsx 0a30BOTO U
yrIIyONE€HHOTO YPOBHEH M3Y4eHUs IpeaMeTa.

OcHoBy coaepxanusi KypcoB «Oprannyeckasi XuMusi» U «O011as 1 HEOPraHUYECKask XUMUS»
COCTABIISIET COBOKYITHOCTH TPEJAMETHBIX 3HAHWWA M YMEHHMH, OTHOCSIIUXCS K 0a30BOMY YpPOBHIO
U3Y4YEHHs MpeaMeTa. DTa CUCTEMa 3HAHMM MOJIy4yaeT ONpeNeI€HHOE TEOPETUYECKOE NONOIHEHHE,
MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIIHK 00HEM (PaKTOIOTHYECKOTO MaTepHuaa.
Tak, Ha yriayOn€éHHOM YpOBHE HM3ydeHHUs NpeaMeTa oOecredeHa BO3MOKHOCTh 3HAYMTEIbHOTO
yBeIMUYEHUs! 00bEMa 3HaHUN O XMMHUYECKUX JIEMEHTaX M CBOMCTBAaX MX COEIMHEHUN HAa OCHOBE
paciidpeHuss U yriayOJleHHs NpeACTaBICHUH O CTPOCHUH BELIECTBA, XHWMHUYECKOW CBS3U H
3aKOHOMEPHOCTSX NPOTEKAHUs pPEAaKIMH, pPacCMATPUBAEMBbIX C TOYKH 3pPEHUS XUMHYECKOU
KMHETUKH U TepMoaAMHaMuKH. W3ydyeHue mnepuoanueckoro 3akoHa u [lepuogumueckoil cUCTEMBbI
XMUMHUYECKHUX 3JIEMEHTOB 0a3HUpyeTcsl Ha COBPEMEHHBIX KBAHTOBOMEXAHMUYECKHUX MPEICTABICHUSIX O
CTPOEHHM aTroma. XHMMHUYECKasl CBSI3b OOBACHSAETCS C TOUKH 3PEHMSI SHEPreTHYEeCKHX M3MEHEHUI
npu e€ oOpa3oBaHUM U pa3pyIICHUH, a TAKXKE C TOUYKH 3pEHHs MEXaHU3MOB €€ 00pa3oBaHUS.
N3ydyeHne TUNOB peakuuii AOMOJHAETCS (OPMUPOBAHUEM TMPEACTABICHUI 00 AJIEKTPOXUMUYECKUX
mporeccax M 3JEKTPOJIM3€ PacIsiaBOB M pacTBOPOB BelIeCTB. B Kypce opraHndyeckoil XUMUU Npu
PaccMOTPEHMH PEaKIMOHHON CIIOCOOHOCTH COEIMHEHUM yiensercs ocoboe BHUMaHUE BONPOCAM
00 3JeKTPOHHBIX 3PPeKTax, 0 B3aUMHOM BIUSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max peakIuii.

Oco0oe 3HaueHHWEe MMEET TO, YTO Ha COJEp)KaHUE KYpCOB XHMMHUHU YIIIYOJIEHHOTO YPOBHS
M3YUYEHHs JJIs KJIACCOB OMpeeNEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX CTPYKTYpY M XapakTep
JIOTIOJIHEHUH K 0OIIell cucTteMe MpeIMEeTHBIX 3HaHHM) OKa3bIBalOT BIUSHUE CMEXKHBIE MPEIMETHI.
Tak, HampuMep, B cCOAep)KaHUM MpeaAMeTa A KIAacCOB XMMHUKO-(PU3UUYECKOTro Mpoduis 6oiblioe
3HayeHue OyAyT HMETh 3JEMEHThl y4yeOHOro marepuana mno oOmiedl xumuu. [Ipu u3yueHun
npeaMera B JaHHOM Ciydae akIeHT OyAeT chesiaH Ha OOIIHOCTh METOAOB MO3HAHHs, OOIIHOCTH
3aKOHOB U TE€OpUU B XMMHUU U B (PU3MKE: aTOMHO-MOJIEKYJsipHasi Teopus (MOJEKyJIsIpHas TEOpUs B
¢u3nKe), 3aKOHBl COXPAaHEHHsS MacChl W DHEPrUH, 3aKOHBl TEPMOJUHAMUKH, DIIEKTPOJIN3a,
MIPEJICTaBICHUS O CTPOCHUH BELIECTB U IPYTOe.
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B To ke BpeMs B copepKaHHH IMpeAMeTa sl KIacCOB XMMHKO-OHMOIOTHYECKOTO Mpoduis
00BN yAENbHBIM Bec OyneT MMeTh opraHumdeckas Xumus. B aTom ciydae mpemocraBisieTcs
BO3MOXXHOCTh JJisi 6osiee 00CTOSITENILHOTO PACCMOTPEHHUS XUMHUYECKOW OpraHW3aIlui KJIETKH Kak
OMOJIOTMYECKONH CHCTEMbI, B COCTaB KOTOPOM BXOJST, K TMpPUMEpPY, TaKHe CTPYKTYpHbIE
KOMITOHEHTBHI, KaK JIMMUIBI, OCIIKH, YTIIEBOIbI, HYKIEMHOBBIC KUCJIOTHI U Apyrue. [Ipu 3ToM 3HaHUS
O COCTaB€ M CBOWCTBaxX IPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIYy’Kar
OCHOBOM JIJIsl K3yYEHUS CYIIIHOCTH MPOIECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIICBAPCHHUSI.

B nnane ¢popmMupoBaHus OCHOB HAyYHOTO MUPOBO33PEHUS, OCBOCHHS OOIIEHAYUYHbIX METOI0B
MMO3HAHMS U ONBITA MPAKTUYECKOTO MPUMEHEHUS] HAyYHBIX 3HAHUW M3YyUYECHHE MpeIMeTa «XHUMHU»
Ha yriayOnéHHOM YpOBHE OCHOBAHO
Ha MEXIPEIMETHBIX CBS3AX C Y4YeOHBIMH MpeIMETaMH, BXOISAIIMMH B COCTaB IPEAMETHBIX
obnacrelr «EcTecTBeHHO-HAay4YHBIE MTpeIMEThI», «MaTemaTtuka u nHpopmatuka» u «Pycckuil si3bIk
U JTUTEpATYpay.

[Ipn wm3ydenun yueOHOro mpenMera «XUMHs» Ha YIIIYyOJIEHHOM YypOBHE TakkKe, KaK Ha
YpOBHE OCHOBHOIO U cpemHero o0miero oOpa3zoBanuss (Ha 0a30BOM YpOBHE), 3ajadecid
MEPBOCTENEHHOW 3HAYUMOCTH SBJISeTCS (OPMUPOBAHME OCHOB HAyKH XHMHH Kak o01acTu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOM JCSITEIIbHOCTH YEJIOBEKA U OJJHOTO M3 KOMIIOHEHTOB
MUPOBOM KynbTyphl. PemieHue 53Toil 3agaunM Ha YIIyONEHHOM YPOBHE HW3YYEHHUS IpeaMeTa
MpeArnoaraeT peaan3alnio TakKuxX IeeH, Kak:
dbopMUpOBaHHE TPEICTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
MMO3HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XMMHHU B CUCTEME €CTECTBEHHBIX HayK U €€ BeAylen
poiiu B 00€CIeYeHNH YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA: B PEUICHUH MPOOJIEM IKOJIOTUYECKOM,
JHEPreTHYECKON 1 MUIICBON 0€30MaCHOCTH, B PAa3BUTUU MEIMIIMHBI, CO3IaHUU HOBBIX MaTCPUAIIOB,
HOBBIX HCTOYHHKOB OJHEpPrHHM, B OOECIEUEHUU PALMOHAIBHOTO MPHUPOJIONOIL30BAHUS, B
(GbOpMHUPOBAaHMHM MHPOBO33PCHHSI M OOMICH KyJAbTyphl YEIOBEKa, a TaKXKE O3KOJOTUYCCKU
000CHOBAHHOT'O OTHOILIEHUS] K CBOEMY 3/I0POBBIO U MPUPOTHON CPEIE;

OCBOCHHME CHUCTEMbl 3HAHHM, JISKAIIUX B OCHOBE XHUMHUYECKOW COCTaBIISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MUpa: (QyHIAMEHTATbHBIX MOHSITHI, 3aKOHOB U TEOPUN XHWMHUHU, COBPEMEHHBIX
MPEACTABICHUN O CTPOCHHUM BEIIECTBA HAa PA3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJICKYJISPHOM,
HaJMOJICKYJIIPHOM, O TEPMOAMHAMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS
XUMHUYECKUX PEaKluid, 0 XMMHYECKOM PaBHOBECHH, PACTBOPAX M JIUCIIEPCHBIX CHCTEMaX, 00 00IInX
Hay4HBIX TPUHIIMIAX XUMHUYECKOTO MTPOU3BOJICTBA;

dbopMupoBaHne Yy OOydYarOUUXCS OCO3HAHHOTO TOHUMAaHHS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMUYECKUX 3HAHWM NJIs1 OOBSCHEHMS KIIFOYEBBIX HJEH W TPOOJIEM COBPEMEHHOW XUMUH, IS
OOBSICHEHUSI M TPOTHO3HPOBAHUS SIBICHUN, MMEIOIIMX E€CTECTBEHHO-HAYYHYIO MPHUPOY;
IPaMOTHOTO peIIeHUs] MpoOJeM, CBA3aHHBIX C XMMHEH, MPOTHO3UPOBAHMS, aHAJIN3A U OICHKU C
MO3UIUI  DKOJOTMYECKOi  Oe30MacHOCTH  TOCTEACTBHI  OBITOBOW M TMPOU3BOACTBEHHOMN
NESTETPHOCTH YEJIOBEKa, CBS3aHHOM C XHMMHYECKUM IIPOM3BOJCTBOM, HCIOJIb30BAHUEM U
nepepaboTKON BEIIECTB;

yriyOJIeHHE TPEICTABICHUI O HAayYHBIX METOJaX IO3HAHMs, HEOOXOJMMBIX IJISi MPUOOPETCHUS
YMEHHI OPHUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUSI XMMHUECKUX SBICHUH, UMEIOIIUX MECTO
B MIPUPO/IC, B TPAKTUUECKON IEATETHHOCTH W MOBCETHEBHON KU3HHU.

B mane peanuzanuy nepBOOYEPEIHBIX BOCIIMTATEIBHBIX U Pa3BUBAIOIMIUX (DYHKIIUN IIEIIOCTHON
CHUCTEMBI CpeaHero oO0Iero o0pa3oBaHUs TMPH HM3YyUYEHUU TpeaMeTra «XUMHUsS» Ha YriyOoJIEHHOM
YpOBHE 0COOYIO aKTyallbHOCTh MPUOOPETAIOT TaKKUE IENH U 33]a91, KaK:

BOCIIUTaHUE YOSKIEHHOCTH B TI03HABAEMOCTH SIBICHWW TIPUPOJIBI, YBAKECHHS K TPOIECCY
TBOPUYECTBA B OOJIACTH TEOPETHUYECKUX W TPUKIATHBIX HCCIEAOBAHUN B XUMHUH, (OPMUPOBAHUE
MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHI0O U TMO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPONIO H
CaMOBOCTIUTAHUIO Ha OCHOBE YCBOCHHSI OOIIEUYETIOBEYECKHUX IIEHHOCTEH;



pa3sBUTHE TO3HABATENIBHBIX MHTEPECOB, HHTEUICKTYyalbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyvaroruxcsi, (GOpMHUpPOBAaHWE y HHX CO3HATEIBLHOTO OTHOIIEHUS K CaMOOOpa30BaHUIO W
HENPEPbIBHOMY OOpPa30BaHUIO KaK YCIOBHIO YCIEIIHON mpodeccHoHanbHOM M 00IIecTBEHHON
NeSITeIbHOCTH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3J0POBBI0 U IMOTPEOHOCTH B 370POBOM
o0pase KHU3HH;

(dbopMHpOBaHHE YMEHUH M HABBIKOB Pa3yMHOIO MPHUPOJONOIB30BaHUS, PA3BUTHE HKOJIOTMUYECKOM
KYJIBTYpBI, IPHOOPETEHHE OIbITa OOIIECTBEHHO-TIOJIE3HOM SKOJIIOTUYECKOM NesTeTbHOCTH.

OO111ee YuCIIO YacoB, MPEIYCMOTPEHHBIX JJISl U3yYEHUS] XUMHUHU Ha YIiyOJIE€HHOM YPOBHE CPETHETO
obmero obpazoBanusi, cocraBisier 204 wacoB: B 10 kmacce- 102 gaca ( 3 ywaca B Hexmenio), B 11
kiacce — 102 ygaca (3 yaca B Heenio).



COJAEP/KAHUE OBYYEHUA

10 KJIACC
OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOl XUMHUH.

[Ipenmer u 3HaYeHHE OPraHUYECKONW XMMMHU, IPEJCTABICHUE O MHOI000Pa3uH OpraHMYeCcKuX
COCIMHECHUM.

DJEeKTPOHHOE CTPOCHHE aTOMa YIJIepoia: OCHOBHOE U BO30YKIEHHOE cOCTOsIHUS. BaneHTHble
BO3MOXXKHOCTH aToMma yriepoja. XHUMHUYECKass CBsI3b B OPraHUYECKUX COEIMHEHUAX. THIbl
ruOpuaM3alMy aTOMHBIX opOuTanei yriepojna. MexaHu3Mmbl 0Opa30BaHUS KOBAJEHTHOH CBSI3U
(OOMEHHBIN U JOHOPHO-AKUENTOPHBIN). THUIBI NIepeKphIBaHMUsI aTOMHBIX OpOUTAJIEH, G- U T-CBSA3HU.
OnuHapHas, 1BOiHas u TpoiHas cBsA3b. CrocoObl pa3pbiBa CBsi3eH B MOJIEKYJIaX OPraHUYECKUX
BeniecTB. [loHsTHE O CBOOOTHOM pajHKalie, HyKJICO(HIIe 1 AIeKTpoduIe.

Teopus crTpoeHus opraHuueckux coenuHeHud A.M. byrinepoBa u  COBpEMEHHBIE
IIPEJICTABICHUS] O CTPYKTYype MOJIEKYJ. 3HAU€HUE TEOPUM CTPOEHHUS OPraHMYECKUX COCAUHEHMM.
Mornekymsipaple U CTpyKTypHbIe (opmynbl. CTpykTypHbIe (DOpPMYINIBI  pa3IMYHBIX BUIOB:
pa3BEépHyTas, COKpall€HHas, cKenerHas. [3omepus. Buxabl wn3oMepum:  CTpyKTypHas,
MPOCTPAHCTBEHHAs. DJEKTPOHHbIE A(PQEKTH B  MOJIEKYJaX OpPraHWYECKHX COCIWHEHHN
(MHIYKTUBHBIM U ME30MEPHBIN 3P PEKTHI).

[IpencraBnenue o kiaccupuKaMK OpraHUYecKUX BemiecTB. [loHsATHE O (YHKIMOHATHHOU
rpynne. I'omonorus. I'omonorumdeckue psabl. CucreMarudeckas HOMEHKJIATypa OpPraHMYECKHX
coequHenuil (IUPAC) u TpuBnanbHble Ha3BaHUS OT/EIbHBIX PEACTaBUTENEH.

OcobenHnoctu " KJaccuuKanus OpPraHUYECKUX peaxkuui. OxucauTenbHo-
BOCCTAHOBUTEJIbHBIE PEAKIIMY B OPraHUYECKON XUMUU.

OKCIIEpUMEHTAJIBHBIE METO/Ibl M3YYEHHUsl BEINECTB W UX IPEBPALICHUN: 03HAKOMJICHHE C
oOpa3aMi OpPraHWYECKUX BEIIECTB M MaTepuajlaMM Ha HUX OCHOBE, ONBITHI MO MPEBPALICHHUIO
OpPraHUYECKUX BEILIECTB NPH HarpeBaHUHM (IUIaBJIeHHUE, OOYTIIMBAaHUE U TOPEHUE), KOHCTPYHPOBAaHHUE
MOJEJIEd MOJIEKYJI OPTaHUYECKUX BEIIECTB.

Yriaesoaopoasl.

Ankanbl. ['omonmornueckuii psig ankaHoB, oOmas ¢opmysina, HOMEHKJIATypa U H30MEpHs.
DJNEeKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKaHOB, SP3-TMOpPUAM3ALUS aTOMHBIX
opOuTaneil yrieposaa, 6-cBsizb. OU3HUECKUE CBOMCTBA ATKAHOB.

XVUMUYECKHE CBOMCTBA AJIKAHOB: PEAKLMM 3aMEILEHUs, W30MEpHU3alUH, JECTHUAPUPOBAHUSA,
LUKJIA3A1UH, TINPOJIN3a, KPEKUHTa, ropenus. [IpeacraBnenne o MeEXaHUu3Me peaklvii paJuKajIbHOTO
3aMELIEHUS.

Haxoxnaenue B npupoae. CriocoOb! MoydyeHus: ¥ IpUMEHEHHUE aJIKaHOB.

[uknoankansl. OOmast (opmyna, HOMeHKIaTypa U u3zomepus. OCOOEHHOCTU CTPOEHUs U
XUMHUYECKUX CBOMCTB MaliblX (UUKJIOMPONAaH, LHUKJIOOyTaH) © OOBIYHBIX (LIMKIJIONEHTAaH,
IIUKJIOT€KCaH) NUKI0aIKaHOB. CriocoObl MOMy4YeHHs U TPUMEHEHUE LIUKIIOATIKAHOB.

Ankensl. ['oMonmoruueckuii psija ankeHoB, o0mast Gopmysa, HOMEHKIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI aJIKEHOB, SP-THOpHUIN3aIisl aTOMHBIX OpOUTalel yriepoaa,
o- U m-cBs3u. CTPyKTypHass W reomeTpuueckas (IHuc-TpaHc-) m3oMmepus. Duznueckue CBOWCTBA
QIKEHOB. XMMHYECKHE CBOMCTBA: pEaKLUU NPUCOECIUHEHUS, 3aMELIEHUS B O-II0JIOKEHHUE INpHU
JBOMHOM CBSI3W, MOJMMEpPU3aluK U okucieHus. [IpaBuno MapkoBHHKoOBa. KauecTBEHHbIE peaknu
Ha JIBOMHYIO cBsI3b. CIOCOOBI MOTYUYEHUS M IPUMEHEHHE AIKEHOB.

ATKa/IMEHBI. Knaccudukanus aJIKa/IneHOB (conpspkEHHBIE,
W30JIMPOBAHHbIE, KyMyauposannsie). OCOOEHHOCTH JJIEKTPOHHOIO CTPOCHHUS U  XHUMHYECKHX
CBOMCTB CONPSKEHHBIX JHEHOB, 1,2- u 1,4-npucoegunenue. llommMepusamus CONpsyKEHHBIX
areHoB. CriocoObl MOTYYEHUS U TPUMEHEHHE aJIKaJUeHOB.
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Anxunbl. ['oMonorndeckuil psii ajdkuHOB, oOmias (opmysia, HOMEHKIATypa U H30MepHsl.
DJEeKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AJIKHHOB, SP-THOpUAM3AIMS aTOMHBIX
opOutaneii yriepona. Du3MYECKHE CBOWCTBA aJKWHOB. XHMHYECKHE CBOWCTBA: PEAKIUU
MIPUCOEIUHEHMS, TUMEPU3ALMU U TPUMEpPHU3aLUU, OKHUCIEeHHs. KuCIOTHbIE CBOWCTBA aJKHHOB,
MMEIOIINX KOHIEBYIO TPOWHYIO CBs3b. KauecTBeHHbIE peakiMu Ha TPOHHYIO CBs3b. CriocoObl
MOJIyYEHUSI U TPUMEHEHUE AIIKUHOB.

ApoMaTtudeckue yriieBogopoabl (apeHsr). ['omosioruueckuii psig apeHoB, oOmiast ¢opmyia,
HOMEHKJIATypa M H30MepHs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl OeH30.Ia.
@dusnyeckue CBOMCTBA apeHOB. XHMMHUYECKME CBOMCTBa O€H307a M €ro IOMOJIOTOB: PEAKLUHU
3aMenieHus B O€H30JbHOM KOJBIE U YIJIEBOJOPOAHOM paJMKale, PEaKlUu MPUCOSAUHEHHUS,
OKHCIIeHHe roMoiioroB Oenzomna. IIpencraBienne 06 OpHEHTUPYIOIIEM JCHCTBUU 3aMECTHTENEH B
OCH30JIbHOM KOJIbIIE Ha MIPUMEPE ANKHIbHBIX PaJUKaIOB, KAPOOKCUIBHOMN, THAPOKCUIBHON, aMHHO-
M HUTPOTPYNIBI, aTOMOB rajoreHoB. (OcoOEHHOCTH XHMMHUYECKHX CBOICTB  CTHpOJA.
[Tonumepuzanus ctuposia. CriocoObl NOTYyYEHHS ¥ IPUMEHEHHE apOMaTUUYECKUX YTII€BOJOPOIOB.

[Tpuponnsiii ra3. [Tomyraeie HedTsHBIE Ta3bl. HedTh 1 e€ npoucxoxaenne. KameHHslit yroib
U MIPOIYKTHI ero nepepadorku. CrocoObl nepepaboTku HeTH: MeperoHKa, KPeKUHT (TEPMHUUECKUN,
KaTanuTuaeckuit), pudopmunr, muponus. [IpomykTsl mepepaboTku HE(DTH, WX MPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas CBA3b MEXKIY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DIEeKTPOHHOE CTPOEHUE TaJOrE€HIPOU3BOJHBIX YIIEBOAOPOAOB. Peakuum 3amenieHus
rajjoreHa Ha  THJAPOKCOrPYHIly, HUTPOTPYIIy, IMAHOTPYIIly, aMuHorpynmy.  [leiictBue  Ha
raJIOTEHIPOU3BOAHBIE  BOJAHOIO W CHOUPTOBOrO  pacTBopa  mmiénoud. BzaumopeiicTBue
JUTaJOreHaJIkaHOB C MarHueM M LHUHKOM. [IoHATHE 0 MeTamoopraHMYecKuX COEIUHEHUSX.
Hcnonb30BaHre TajOreHNPOU3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHHUKE M TMpPU CHUHTE3E
OpPraHUYECKUX BEIIECTB.

DKClepuMEHTAIbHBIC METO/IbI H3YUEHUS BEIIECTB U UX MPEBPAIICHUN: N3yYeHUEe (PU3HUECKUX
CBOMCTB yIJIEBOJIOPOAOB (pPacCTBOPUMOCTb), KAUECTBEHHBIX DPEAKIMM YIIeBOJOPOIOB Pa3IMUHBIX
KjaccoB (oOecuBeunBaHME OpOMHON WJIM HOJHOW BOJABI, pacTBOpa IE€pPMaHraHaTa Kaius,
B3aMMOJICHCTBHE alleTUJIeHa C aMMHAa4YHbIM pacTBopoM okcuaa cepedpa(l)), kadecTBeHHOE
oOHapy>KeHHe YIieposia U BOJOpOJa B OPraHNYECKHX BEIIECTBAX, MMOJyYeHHE 3TUICHA U U3YYEeHHE
€ro CBOICTB, o3HakKomuieHue ¢ kojutekiusmMu «Hedtb» um «VYromby, ¢ obpasmamu IuiacTmacc,
Kay4yKOB M pPE3UHbl, MOJEIMPOBAHHE MOJEKYJI YIJEBOJAOPOAOB U TaJOT€HIIPOU3BOIHBIX
YIJI€BOJIOPOAOB.

Kucnopoacoaepxamye oprannyeckne coeinHEeHUsl.

IIpenenpHble OAHOATOMHBIE CIUPTHI. CTpOEHNE MOJIEKYI (HAa MPUMEpEe METaHOJa U ATAHOJA).
['omonoruueckuii psas, odmas Gopmysa, n3oMepus, HOMEHKIIAaTypa U kiaccudukaius. Guznyeckue
CBOMCTBA IPEEIbHBIX OAHOATOMHBIX CIUPTOB. BOJOpOIHBIE CBA3M MEXKIY MOJEKYJIaMU CIUPTOB.
XUMHUYECKHE CBOMCTBA: peaklMU 3aMELeHHs, JeTuIpaTalid, OKHCIEHHUS, B3aUMOJCHCTBHE C
OPraHMYECKMMU W HEOPraHWYeCKUMHU Kucioramu. KadecTBeHHas peakuus Ha OJHOATOMHBIE
cnupThl. JleficTBME 53TaHONa W MeETaHOJa Ha OpraHu3M uenoBeka. CHocoObl TOTy4eHUS U
IIPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 2¢upsl, HOMEHKIATypa U u30oMepHusi. OCOOEHHOCTH (U3HYECKUX U XUMHUYECKUX
CBOMCTB.

MHoOroaroMHble CIHUPTHl — OSTWICHIVIMKOAb W TinUepuH. Dusnueckue U XUMHUYECKUE
CBOMCTBA: PEAKIUHU 3aMELIEHUsS, B3aHUMOJCHCTBUE C OPraHUYECKUMU U HEOPTaHUYECKUMU
KHCIIOTaMH{, KauyeCTBEHHas peaklus Ha MHOroaTOMHble cnupThl. [IpencraBieHne o mexaHu3Me
peakimii HykJaeo(puIbHOro 3aMenieHus. JlefictBue Ha opranusM udesnoBeka. CriocoObl MOMydYeHUs U
MIPUMEHEHHE MHOTOAaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJIEKYIbI, B3aMMHOE BIIMSHUE TUIAPOKCOTPYIIBI U OEH30JILHOTO SJIpa.
®dusnyeckue cpoiictBa ¢eHona. OcoOEHHOCTH XHMMHUYECKHMX CBOWCTB (QeHosna. KadecTBeHHbIE
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peakimu Ha ¢enon. Tokcuunocts ¢(enona. CrocoObl MoNydyeHHs W TpPUMEHEHHE (eHoa.
®denondpopmanbIeruaHas cMoa.

KapOoHunpHbIE COCAMHEHUS — aNIBACTHIBI M KETOHBI. DJIEKTPOHHOE CTPOSHUE KapOOHMIBHOM
rpynnsl. ['oMonoruuyeckue psabl aiabAeTHAOB M KETOHOB, oOmas ¢opMmyna, H30MepUs U
HOMEHKJIaTypa. PU3nYeCcKue CBOMCTBA albIErUI0B U KETOHOB. XMMUYECKUE CBOMCTBA aJIbJCTUI0B
U KETOHOB: peakuuu mpucoeauHeHus. OKHUCIEHHE albJeruoB, KAa4eCTBEHHbIE pEAaKUUU Ha
anpaeruabl. CriocoObl MOMy4eHUs ¥ IPUMEHEHHE alIbJICTHI0B M KETOHOB.

OAHOOCHOBHBIE TpeleibHbIe KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepuss u HOMEHKIaTypa. (DU3WYECKHE CBONCTBAa OJHOOCHOBHBIX
npee’abHbIX KapOOHOBBIX KUCIOT. BomopoaHbie CBA3M MEXIY MOJEKYJIaMU KapOOHOBBIX KHCIIOT.
XUMHUYECKHUE CBOWCTBA: KUCJIOTHBIE CBOWCTBA, peakmusi dTepuUKAIK, PEeaKIHH C Y4acTHEM
yraeBoaopoAHoro paaukana. (OCOOEHHOCTHM CBOWMCTB MypaBbUHOM KHCIOTBL. [loHsATHe o
MIPOU3BOJIHBIX KapOOHOBBIX KHCIOT — CIIOKHBIX 3¢upax. MHoroodpazue kKapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HEMPENENbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT, TUKapOOHOBBIX
KHCJIOT, THUAPOKCHKApOOHOBBIX KHCHOT. IlperacraBuTenn BBICIIMX KapOOHOBBIX — KHCIIOT:
CTeapuHOBasi, MNAJIbMUTUHOBAS, OJICMHOBA, IUHONEBAA,  JUHONEH08as KUCHAOTh.  CrocoObl
IIOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxwubie >¢upbl. 'omonoruveckuii psia, obmasi Gopmyrna, M30oMepus MU HOMEHKIATYpa.
OU3NYECKUE U XUMUYECKUE CBOMCTBA: TUPOJIN3 B KUCION U LIEJIOYHOU Cpee.

Kupsl. Ctpoenue, ¢uznyeckue U XMMHUYECKHE CBOMCTBA >KMPOB: THIAPOJIU3 B KHUCIOH U
menoyHoi cpene. OCOOEHHOCTH CBOWCTB YKHPOB, COJACPKAIINX OCTATKH HEMPEACTbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPOJE.

MBpLT4 KaK COJTM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kraccubukauus yrneBogoB (MOHO-, JU- |
noymcaxapuapl). MoHOcaxapuabl:  TIJIIOKO3a,  (ppykTo3a, rajakTosa, prudo3a, Je30KCHpruoo3a.
duznueckue CBOCTBA U HaxoxaeHue B npupoge. orocunres. XUMHUUECKUE CBOMCTBA TIIFOKO3bI:
pEaKIMy C y4acTHEM CIUPTOBBIX U NbJETUIHON IPYII, CIUPTOBOE U MOJIOYHOKHUCIIOE OPOKEHHE.
[IpuMeHeHue TIIIOKO3bI, €€ 3HAUYEHHE B KU3HEAEATENIbHOCTU opraHu3ma. Jlucaxapuasl: caxaposa,
MaibTO3a M JaKTo3a. BoccraHaBnMBaromMe MW HEBOCCTaHABIMBarollue aucaxapuibl. [uaponus
nucaxapusioB. Haxoxxnenue B mpupoae u npuMeHeHue. [lommcaxapuipl: Kpaxmai, TJIUKOT€H U
uemnono3a. CTpoeHue MakpoMOoJIeKyJl Kpaxmalia, TIIMKOreHa U 1ejuttosno3bl. dusndeckue cBoicTBa
Kpaxmajia ¥ LEeJUTI0JI03bl. XMMHUECKHE CBOICTBA Kpaxmala: THIPOJIN3, KaueCTBEHHAs peaklus C
noJIoM. XMMHUYECKHE CBOMCTBA LIEJUIIOIO03bI: THAPOIIN3, MOIydyeHHe YPUPOB LeT0a03bl. [TonaTue
00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIA MIENK).

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHUs BEIIECTB W MX MPEBPALEHUN: paCTBOPUMOCTh
Pa3IMYHBIX CIIUPTOB B BOJIE, B3aMMOJIEICTBHE 3TAHOJA C HATPUEM, OKHCIEHUE ATUIIOBOTO CIIUPTA B
anbJeru]] Ha pacKaJIEHHONW MEIHOM MPOBOJIOKE, OKUCIEHUE ITHIIOBOTO CIIUPTAa IUXPOMATOM KaJlMs
(BO3MOYKHO HCMOJIb30BAaHUE BUIEOMATEPHUATIOB), KaueCTBEHHBbIE peaKUMU Ha ajbAeruabl (C
ruapokcuaom nuammuHcepedpa(l) u runpoxcunom menu(ll)), peakuus rauneprHa ¢ THIPOKCHIOM
meau(Il), xumuueckue cBoOIiCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJEHCTBHE pacTBopa
rmoko3bl ¢ rugpokcunom  menu(ll), B3ammoneiicTBHe Kpaxmana € MOJOM, pELIeHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 1o TeMaM «CrnupTel U QeHomns», «KapOoHoBbie KHCIOTHI. ClI0KHbBIE
3UPBD».

A3oTcoaep:kalye oprannyecKkne coelMHeHusl.

AMUHBI — OpraHMYecKre MPOU3BOHBIE aMMuaka. Kinaccudukanus aMuHOB: anudaruieckue
U apoMaTU4yecKue; MepBUYHbIe, BTOPUUHbIE U TpeTuuHble. CTpoeHue Mojekyl, obmas dopmyna,
U30MepHsi, HOMEHKJIAaTypa U (U3MYecKHe CBONCTBA. XHMHUYECKOE CBOWMCTBA amu(aTHUECKUX
aMHHOB: OCHOBHbBIE CBOWMCTBA, JIKMJIMPOBAHNE, B3aUMO/ICHCTBHE NEPBUYHBIX aMUHOB C a30TUCTON
kucioToil. Colli aJKuIaMMOHUSL.

AHWINH — TpeACTaBUTENb aMUHOB apomaTtuueckoro psiia. CtpoeHue aHuiauHa. B3zanmHoe
BIUSHUE TPYNI aTOMOB B MoJleKyne aHminHa. OcoOEHHOCTH XMMHUYECKHUX CBOWCTB aHWIIMHA.




KavectBennsle peakuuu Ha aHWIMH. CrIocOObI MOTyYeHUs M IPUMEHEHHE ann()aTHIECKUX aMUHOB.
[Tonydyenue aHWIMHA U3 HUTPOOEH3071a.

Awmunokucinotsl. Homenknarypa u uzomepusi. OTIenbHbIE TPEACTaBUTENH 0-aMHUHOKHUCIIOT:
[NIMLUH, anaHuH. OU3ndyeckue CBOMCTBA aMHUHOKHUCIOT. XMMHYECKHE CBOWCTBA aMMHOKHCIIOT Kak
aM(OTEpHBIX OPraHMYECKUX COCTUHEHUH, peakiys MOJMKOHAEHCAIUU, 00pa30BaHHE MENTHUIHON
cBsi3u. buonoruueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THAPOJIU3 MENTH/I0B.

benku xak nmpuponaHsie noiauMepsl. [lepBuyHasi, BTopuuHas U TPETHYHAS CTPYKTypa OEJIKOB.
XuMuYecKkue cBOMCTBa OENKOB: THAPOIU3, ACHATypallis, KaYeCTBEHHbIE PEaKIIMU Ha OEJIKU.

DKcliepUMEeHTAIbHbIC METO/IbI U3YYEHUS BEIIECTB U UX MPEBPAIIEHUH: pacTBOpEeHUE OEIKOB B
BOJe, JeHaTypauus OENKOB TIpU HArpeBaHUU, LIBETHHIE peEaKUuu Ha OCJIKH, pelleHue
HKCHEPUMEHTANBHBIX 3a/a4 10 TeMaM «A30TCOAEpKAIllNe OPraHMYeCKUEe COCNUHEHHS» U
«Pacro3HaBaHrue OpraHMueCKUX COCIUHEHUID.

BbicokoMosieKyIsIpHbIE COeIMHEHM.

OcHOBHbIE TIOHATHS XHMHH BBICOKOMOJEKYISPHBIX COCAMHEHUNH: MOHOMEp, IMOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTETICHb MOJIMMEPU3AIIUH, CPEAHSS MOJIEKysipHas Macca. OCHOBHBIE METOJIbI
CHHTE3a BBICOKOMOJIEKYJISPHBIX COSTUHEHHH — MOJIMMEPU3alUs U TOJTUKOHICHCAIHS.

[TomumepHble MaTepuainsl. [lmactmacchl (TOMMATHIICH, TOJIHMIIPONUICH, TMOTHMBHHUIXJIOPHUI,
MOJIUCTUPOJT, TOTUMETHIMETaKPHIIAT, MOJIUKApOOHATHI, MOIUAITUIICHTepedTanar). YTuiu3anus u
nepepadoTKa MIACTHKA.

DnactoMepbl:  HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydykd (OyTaJHEeHOBBIH,
XJIOPOIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypanbHble (XJIOIMOK, MIEPCTh, MIENK), HMCKYCCTBEHHBbIE (BHUCKO3a, aleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAaIPOH U JIABCaH).

[Tonumepsl crienuanbHOrO Ha3HaueHUs (TedIOH, KeBlap, JIEKTPOIPOBOISIINE MOIUMEPHI,
OmopasaracMbie TIOJTUMEPHI).

OKCIIepUMEHTANIbHBIC METOJIbl M3YUYEHHUSl BEIIECTB W WX MPEBpallleHU: 03HAKOMJICHHUE C
oOpasaMud TPUPOAHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, peEIICHHUE
HKCHEPUMEHTAIbHBIX 33/a4 10 TeMe «Pacno3HaBaHue MIacTMacc U BOJIOKOHY.

Pacuérnble 3agaum.

Haxoxaenue MonekynsipHOH (OpMyJIbl OpraHMYECKOI'O COEIMHEHMs IO MAacCOBBIM JI0JISIM
DIIEMEHTOB, BXOJSANIMX B €r0 COCTaB, HAXOXJICHHWE MOJEKYISIPHOW (HOPMYIBI OPraHUYECKOTO
COeIMHEHHS 10 Macce (00BEMY) MPOIYKTOB CrOpaHusi, MO KOJIMYECTBY BelecTBa (Macce, 00bEMY)
NPOAYKTOB pPEAaKUMUW W/MIM HCXOAHBIX BEIIECTB, YCTAaHOBJIEHHE CTPYKTYpHOH (OpPMYIbI
OpPTaHUYECKOTO BEIIeCTBA HA OCHOBE €ro XHMHUYECKHMX CBOWCTB WJIHM CIIOCOOOB TIONYyYeHUS,
OIpeJieJIeHUe IO BbIX0/1a MPOIYKTA PEAKIIUU OT TEOPETHUECKH BO3MOXKHOTO.

MeXnpeAMETHBIE CBSI3H.

Peanuzanus MEXIpeIMETHBIX CBsi3ed NpU M3ydeHMH opranmdeckoil xumum B 10 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, TaK W
MOHATHUH, IPUHATHIX B OTJEJIBHBIX MPEIMETaX €CTeCTBEHHO-HAYUYHOTO IIUKJIA.

OOmrre ecTecTBEHHO-HAYYHBIC TIOHSATHS: SBJICHHE, HAYYHBIA (DaKT, THIIOTE3a, TEOPHUs, 3aKOH,
aHaluu3, CHUHTe3, Kiaccuukanus, HaOMIONEHHE, U3MEpEeHUE, HSKCIEPUMEHT,  MO/IEIb,
MO/ICITUPOBAHUE.

dusnka: MaTepusi, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTeTUYECKUI YPOBEHB,
BEIIECTBO, TeJO0, 00BEM, arperaTHOE COCTOSIHHE BENIeCTBA, (PM3MUECKUE BEITHYMHBI, €IMHUIIBI
U3MEpPEHUsi, CKOPOCTb, SHEPTUS, Macca.

buonorusi: kimerka, opraHusM, 3KocucTema, Ouocdepa, MeTadOIM3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIA W TeTepoTpOodHBI THUIl NUTaHUA, OpokeHHe, (POTOCHHTE3, MAbIXaHHE, OCNKH,
YIIIEBOIBI, JKUPBI, HYKJIIEHHOBBIE KHCIOTHI, (JEPMEHTHI.

I'eorpadus: mone3Hple UCKOMIAEMBbIE, TOTIIIMBO.

TexHoNOTHS: THIEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS, MOIOIINE CPEICTBA,
MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.
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11 KJIACC
OBIIAS 1 HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHYeCKUil anemeHT. M3oTomnbl. CTpoeHHe 3JIeKTPOHHBIX
000JI09eK aTOMOB, KBAHTOBBIC YK CIIa. JHEPTeTUICCKUE YPOBHH U MOAYPOBHHU. ATOMHBIE OpOUTAIIH.
Kraccudukaiuss XUMUYECKHX 3JIeMEHTOB (s-, p-, d-, f-amemMenTsI). PacipeseneHue 3JIeKTpOHOB 110
aATOMHBIM OpOUTAISIM. DIIEKTPOHHBIE KOHPHUTYpalldd aTOMOB JJIEMEHTOB II€PBOTO—YETBEPTOTO
MEPUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUHU, DJIEKTPOHHBIE KOH(PHUIYypalluu HOHOB.
DNEeKTPOOTPULIATETLHOCTD.

[lepmonnueckuit  3akoH u  Ilepuoguyeckas  cucteMa  XMMHYECKHMX  3JIEMEHTOB
J.M. MenneneeBa. CBsi3p nepuoanyeckoro 3akoHa M llepuopnueckoil cUCTEMBl XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB
XUMHYECKHUX DJIEMEHTOB M 00pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX BEIIECTB IO TPYIMIaM U
nepuojiaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneena.

XuMuyeckass CBS3b. BHAbl XMMHUUYECKOM CBSI3M: KOBAJICHTHAs, HWOHHAsA, MeETaandecKas.
MexaHu3mbl o0Opa3oBaHus KOBQJIEHTHOM CBA3U: 0OMEHHBI
U JIOHOPHO-AaKIENTOPHBIM. ODHepruss u MHa CBs3W. [lodsIpHOCTH, HANpPaBJICHHOCTh U
HAaChIIIAeMOCTh KOBAaJIEHTHOM cBs3u. KpaTHble cBs3u. BogoponHnas cBszb. MexmolieKysipHbIe
B3aUMO/ICHCTBUS.

BanieHTHOCTh M Baj€HTHbIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYII
C UX TE@OMETPUUECKUM CTpOEHUEM (Ha IPUMEPE COSAMHEHUN FJIEMEHTOB BTOPOTO MEPHO/IA).

[IpeacraBnenne 0O  KOMIUIEKCHBIX  coeluHEHMsX. (CocTaB  KOMIUIEKCHOIO  HOHAa:
KOMILUIEKCOOOpa3oBaTeib, JIMTAHAbl. 3HAYCHHE KOMIUICKCHBIX coenuHeHuid. [lonsitue o
KOOPJAMHALIMOHHON XUMUHU.

BemectBa MOJIEKYISIPHOTO Y HEMOJIEKYJISIPHOTO CTPOEHUS. THITBI KPUCTAIUTMYECKUX PEIIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

[Tonsitue o mucnepcHbIx cuctemax. MctuHHbIe pacTBOpHL. [IpeacTaBieHne O KOIOUIHBIX
pactBopax. CriocoObl BeIpaKE€HHUsI KOHIIEHTPAILIMU PaCTBOPOB: MAacCOBasl I0JIS BEIIECTBA B PacTBOPE,
MOJISIpHAsl KOHIIEHTpanusi. HachelllieHHbIe ¥ HEHACHIIIEHHBIE PAaCTBOPBI, PAaCTBOPUMOCTD.
Kpucrannoruaparst.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHWYECKUX BEHIECTB. |pUBHAIIbHBIC HA3BAHUS
OTJIETIbHBIX MPEACTaBUTENECH HEOPraHNUYECKUX BEIIECTB.

Krnaccudukanys XMMHUECKUX peaklUii B HEOPraHWYECKOM M OpraHMYecKOd XMMHUHU. 3aKOH
COXpAHEHHs MacChl BEUIECTB; 3aKOH COXPAHEHHMS M IPEBpPALICHUS SHEPruyd MPU XHUMHUUYECKHX
peaknusax. TermoBsie 3QPEKTh XUMUYECKUX peakiuii. TepMoXxuMudecKkrue ypaBHEHUSI.

CKOpOoCTh XMMHYECKON PEaKIfH, €€ 3aBUCHMOCTh OT Pa3IU4HbIX (pakTopoB. ['OMOTeHHBIE U
reTeporeHHbie peakunn. Katanus u karaau3aTopsl.

OOpatumble U HEOOpaTUMBIE PeaKIMi. XUMUYeckoe paBHOBecue. KOHCTaHTa XHMMHUYECKOTO
paBHOBecusi. DaKTOpBI, BIUAIONIME HA TMOJOKEHHE XHUMHYECKOTO pPaBHOBECHS: TeMIIepaTypa,
JIaBJICHUE U KOHLEHTpAIMU BEUIECTB, yuyacTByomux B peakuuu. [Ipunnun Jle [larense.

Onektponutrueckas  auccoranus. CuimbHble © cinabple  dnekTponuThl.  CTerneHb
nucconuanuu. Cpena BOIHBIX PACTBOPOB: KUCIOTHAs, HEUTpaibHas, IIeaoudHas. BoaopoaHslii
nokazarens (pH) pactBopa. ['uaponus coneit. Peakiiuu nonHoro oomeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHb okuciaeHud. OKUCIUTENb U
BOCCTAHOBUTENh. [Iporecchl OKHMCIEHHWS W BOCCTAaHOBJICHHs. BakHEHIIHe OKUCITUTETN U
BOCCTaHOBUTEIH. MeTOJI 3JIEKTPOHHOTO Oananca. DIEKTPOIN3 PaCTBOPOB U PACILIABOB BEIIECTB.

OKCIEPUMEHTAIBHBIC METO/bl M3YYCHUS BEMIECTB W WX TPEBPAIICHUUN: pPa3IOKEHUE
MEPOKCUJA BOJOPOJAa B MPUCYTCTBUU Karaau3aropa, MOJIENH KPUCTAUIMUYECKUX PEHIETOK,
MIPOBEACHUE PEAKIINN HOHHOTO 0OMEHa, OTIPEICIICHUE CPE/Ibl PACTBOPOB C MTOMOIIBIO WHIUKATOPOB,
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W3yueHHE BIUSHHS Pa3lIUYHbIX (DAKTOPOB HAa CKOPOCTh XHMHYECKOH peakiuu U TOJO0XKEHHE
XMMHYECKOTO PABHOBECHS.

Heoprannueckasi xumus.

[lonoxxenne HemerawioB B [lepuonmyeckoi  CUCTEME  XMMHUYECKHMX  JJIEMEHTOB
J.1. MenneneeBa u OCOOCHHOCTH CTPOCHHSI MX aroMoB. (DU3WYECKHE CBOWCTBA HEMETAJUIOB.
Annotponus HeMeTauIoB (Ha MpUMepe KUcIopoaa, cepsl, pocdopa u yriaepoaa).

Bonmopon. Ilonyuenue, ¢u3uueckue W XMMHYECKHE CBOMCTBA: pEAKIUH C METaUIAaMU U
HEMeTaJlJIJaMH, BOCCTAHOBUTEJIbHBIEC CBOMCTBA. [ mapuabl. TOIUIMBHEIE 2JIEMEHTHI.

l'anorensl. Haxoxxaenwe B mpupoje, CIOCOOBI TMOMY4YEHUs, (PU3MUECKUE M XUMUYECKHE
cBoiictBa. ['asoreHoBomopozabl. BakHeiime KUCIOPOACOAECPKAILUE COCNUHEHUS TaJlOreHOB.
JlaGopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOXY4YEHUs ranoreHoB. [IpuMeHeHne rajnoreHoB u ux
COETUHEHUH.

Kucnopoxn, o3on. JlabGopaTopHble MW TPOMBIIIJICHHbIE CHOCOOBI MOJNYYEHHS KHCIOPOAA.
Du3nyecKue U XMMUYECKHE CBOMCTBA U IPUMEHEHHUE KMCIOpoAa U 030HA. OKCUIBI U TIEPOKCUBIL.

Cepa. HaxoxaeHue B mpupojie, CriocoObl MOTydeHHs, (PU3HIECKUE U XUMHUYECCKHE CBOMCTBA.
CepoBonopon, cyabduabsl. Oxcua ceprl(1V), okcua cepri(VI). CepHucras u cepHasi KUCIOTHI U UX
coin. OCOOEHHOCTH CBOWCTB CEPHOM KUCIOTHI. [IpMeHeHne ceprl u e€ COeTMHEHUH.

Azot. HaxoxaeHue B npupojie, cnocoObl NOaydeHus, GU3NIecKue U XUMUYECKHUe CBOMCTBA.
Ammuak, HUTpUIbpl. Okcuabl azora. A3oTHcTas M a30THAas KUCIOTHL U UX coiu. OcoOeHHocTH
CBOWCTB a30THOM KUCIOTHI. [IpMeHeHre a30Ta U ero coeJMHEHU. A30THBIE YA0OpEHHUS.

®dochop. Haxoxnenue B mnpupojae, crmocoObl MONMydeHHUs, (U3UYECKHE U XUMHUUYECKHE
coiictBa. @ochunsr u bochun. Okcunsl pocdopa, pochopnas kucnora u e€ conu. [Ipumenenue
docdopa u ero coequnenuii. PochopHbie y10OpeHUs.

VYraepon, HaxoXAeHUE B Ipupoje. AJUIOTponHble Mojaudpukanuu. Dusnueckue Hu
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEHIECTB, 00pa3oBaHHbIX yriepoaoM. Oxcup yriepoaa(ll), oxkcun
yrnepoaa(IV), yrompHast kuciora u €€ coiau. AKTHBUPOBAaHHBIN yrojb, agcopOuus. OysiepeHsl,
rpadeH, yriepoaHbie HaHOTPYOKH. [IprMeHeHre mpoCThIX BEIIECTB, 00PAa30BaHHBIX YIIIEPOAOM, U
€ro COCIMHECHUM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MojyuyeHus, (U3MUeckue M XHUMHUYECKUe
cBoiicTBa. Oxcun kpemHusA(IV), kpeMHueBass KucinoTa, cuiukathl. [IpuMeHeHHe KpeMHHUsS U ero
coequHeHuil. CTekI1o, ero Mmoyiy4eHue, BUAbl CTEKIA.

[Tonoxxenne meramnoB B [lepuoanueckoil cuCTeMe XMMHYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOEHUS JIEKTPOHHBIX 000J0YEK aToMOB MeTaiioB. OOmmue ¢u3nyeckue CBOMCTBa METaJUIOB.
[Ipumenenue MetansioB B ObITY U TexHUKE. CIIJIaBbl METAIIJIOB.

DNEeKTPOXUMHUECKUI psii HanpspkeHUil MeTasioB. OOmue crnocoObl MoydyeHUs] MeTallIoB:
TUIPOMETAUTYPrisi, MUPOMETAJUTYPrus, AJeKTpoMeTautyprus. [loHsTHE O KOppO3uu MeETaljIoB.
CriocoOblI 3alUThl OT KOPPO3HUH.

Obmass xapakrepuctuka MetamnoB [A-rpynnel Ilepuonnyeckoil cuCTEMbl XHMHYECKUX
aneMeHTOB. HaTpuii u kanuii: mosiydeHue, (puzndeckrue M XMMHYECKHE CBOWCTBA, NpPHUMEHEHHE
MIPOCTHIX BEIIECTB U UX COETMHEHUH.

OObmas xapaktepuctuka metamwioB IIA-rpynmnsl Ileprognueckoll CHCTEMBI XUMHYECKHX
3JIeMEHTOB. Maruuii U KaJlplUui: moixydyeHue, pusndeckre U XUMUYECKUEe CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX coeTuHEeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS.

AnroMuHui: monyuyeHue, (uU3MYECKHe W XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE IPOCTOTo
BEIIECTBA W €ro coeauHeHWH. AMQoTepHble CBOHCTBA OKCHIAa M THUIAPOKCHAA aJTIOMHHUSA,
T'UJIPOKCOKOMITJIEKCHI aTFOMUHUSL.

OOmiast xapakTepucTHka MeTauloB mo0ouHbIX noarpynn (b-rpynm) Ilepuognueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnyeckue U XMMHUYECKUE CBOICTBA XpoMa M €ro coequHeHH. OKCUABI U TMIPOKCHJbI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel M AuMXpoMmaTbl, UX OKHUCIUTENIbHbIE CBOWCTBA.
[TonydyeHne u npuMeHEeHUe Xpoma.
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dusznueckue U XUMHUYECKHE CBOMCTBA MapraHia W €ro COoeJuHEHUW. DBaxueiue
coenunenns mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar xamus,
€ro OKUCIUTENIbHBIE CBOKCTBA.

Ouznyeckue U XMMUYECKHE CBOICTBA *kele3a U ero coenuHeHuid. OKCHUIIbI, TUIPOKCUIBI U
conu xene3a(ll) u sxeneza(Ill). [TonyueHue u mpumMeHeHre Keje3a U ero CIIaBoB.

duznyeckue U XMMHUYECKHE CBOMCTBAa Meau U e€ coenuHeHuil. [lonmydyeHue u npumeHeHHe
MeIU U €€ COCIUHEHUN.

Huuk: nmonydyenue, pu3nuecKue U XMMHYECKHe cBOWCTBA. AMGOTEpHbIE CBOMCTBA OKCHA U
TUJIPOKCHU/Ia IUHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHNe IMHKA U €r0 COEUHEHUH.

DKCIIepUMEHTAIbHBIC METO/Ibl M3YYEHHs BEIIECTB M MX MpEBpallleHui: u3ydeHue oOpas3loB
HEMETaJNIOB, TOpeHue cepsl, ¢ochopa, >keneza, MarHus B KHUCIOPOJE, HM3YYCHHE KOJUICKIIMU
«MeTamnel U CIUIaBbD», B3aUMOJICHCTBUE IIEIOYHBIX U IIEIOYHO3EMEIbHBIX METaUIOB C BOJOM
(BO3MOYKHO HCIIOJIb30BaHUE BMJIEOMATEPUAIIOB), B3aMMOJEHCTBUE IIUHKA U JKeJle3a C pacTBOpamMH
KHCIIOT M HIesouei, KaueCTBEHHbIE pEaklMd Ha HEOpPraHWYeCKUEe aHUOHbI, KATHOH BOJOPOJAA U
KAaTHOHBI METAJUIOB, B3aUMOJEHCTBUE T'MIPOKCHIOB aJIOMUHUS U IIMHKA C PACTBOPAMHU KHUCIOT U
1ieNoueH, pelieHrne SKCIepuMeHTANIbHBIX 3a7a4 o TeMaM «[ anmoreHsl», «Cepa u €€ CoeMHEHUS,
«A30T 1 ¢ochop M HUX coemuHEHHS», «MeTalIbl TIABHBIX HOATPYyHm», «MeTamisl mo0OoYHbIX
MOATPYIII».

XuMUA U )KU3Hb.

Ponp xumuu B obecriedeHHH yCTOMYMBOIrO pa3BUTHs denoBeuecTBa. [loHSATHE O HAyYHBIX
METOJIaX MO3HAHMUS U METOJOJIOTMHM Hay4HOro uccieaoBaHusd. HayuHble MpUHIMIBI OpraHU3aluu
XMMHUYECKOTO MPOU3BOJCTBA. [IpoMbIlIeHHBIE CIMOCOOBI MONYYEeHUS Ba)KHEWUINHX BEIIECTB (HA
IpUMepe IPOU3BOJCTBA aMMHUaKa, CEpPHOM KHCIOThI, MeTaHona). [IpoMbliieHHbIE CHOCOObBI
MOJIyYEeHUsI METAUIOB M CIUIABOB. XHMHYECKOE 3arpsi3HEHUE OKpYKaloIlleld cpeiasl U ero
nocyencTBus. Posib XuMuu B 00€CII€UeHUH SHEPTeTUUECKOM 0€3011acHOCTH.

Xumuss u 370poBbe 4yenoBeka. JlekapcTBeHHble cpeacTBa. I[IpaBuiia uCHOIB30BaHUS
JIEKapCTBEHHBIX NpenapaToB. Poib XUMUM B pa3BUTHH METULUHBI.

XUMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Ponb Xxumuu B oOecrieueHUN
MUIIEBON O€30MaCHOCTH.

Kocmernueckue u mapgromepHbsle cpenctBa. beitoBas xumwus. IlpaBmiia Ge3omacHOro
MCIOJIb30BaHUs IIPENapaToB ObITOBOM XMMHUU B IIOBCEAHEBHON KU3HU.

XUMUS B CTPOUTENIbCTBE: BaXKHEHIIINE CTPOUTENbHbIE MaTEpHUaIbl (LIEMEHT, OETOH).

Xumus B celIbCKOM X03siiicTBe. OpraHndeckrue 1 MUHEpaibHbIe y100peHHUs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpackH, CTEKJIO, Kepamuka. Marepuansl Jist
ANEeKTpoHUKHU. HaHOoTEXHOIOTHA.

Pacuérneble 3anaum.

Pacuéthl: Macchl BemiecTBa MM 00bEMa ra30B IO U3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce
WK 00bEMY OJHOTO M3 YYAaCTBYIOUIMX B PEAKI[MU BEIIECTB, Macchl (00bEMa, KOIMUYECTBA BELIECTBA)
INPOAYKTOB PEAKIMM, €CIH OJHO M3 BELIECTB HMMeEeT MpHUMecH, Macchl (00bEMa, KondecTBa
BELIECTBA) IPOAYKTa peakuuu,
€CJIN OJHO M3 BEUIECTB JIaHO B BHJIE pacTBOpa C OMNPEAEIIEHHON MaccoBOM J0JE€H pacTBOPEHHOTO
BEIIECTBa, MAacCOBOM JOJM M MOJSPHOM KOHILEHTpPAllMU BEIIEeCTBa B PAacTBOpE, JOJM BBIXOJa
IIPOJYKTA PEAKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.

MeXnpeAMETHBIE CBSI3H.

Peanuzanus MeXNpeaAMETHBIX CBS3e MpU U3ydeHUH OOIIel M HeopraHuuecko xumuu B 11
KJIacCe OCYILIECTBIISIETCA Yepe3 MCIOJb30BaHNE KaKk OOLIMX €CTECTBEHHO-HAyYHBIX MOHATUHN, TaK U
MOHSATUMN, TPUHATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE TOHATHUS: SIBJICHHE, HAyYHbIH (aKT, TUIIOTE3a, TEOpHs, 3aKOH,
aHaluu3, CUHTe3, KiaccuuKkauus, MEePUOAUYHOCTb, HAOIIOIEHUE, H3MEpEeHHEe, HKCIIEPHUMEHT,
MO/IeJb, MOJIEJINPOBAHHUE.
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dusuka: matepusi, MUKPOMHUP, MAKPOMHUD, aTOM, JIEKTPOH, TPOTOH, HEHUTPOH, NOH, H30TOIIBI,
PaIMOaKTHBHOCTh, MOJICKYJa, JSHEPreTUYECKHH YpPOBEHb, BEILECTBO, TEJO, O0BEM, arperatHoe
COCTOsSIHHUE BCILICCTBA, HIIGaHBHBIﬁ ras, CI)I/ISI/I‘-IGCKI/IC BCJIMYHHBI, CAUHHUIBI U3MCPCHUA, CKOPOCTD,
9HEprHusi, Macca.

Buomorusi:  kinerka, opraHu3M, SKocucTeMa, Ouocdepa, MeTrabonIM3M, Makpo- U
MHKPODJICMEHTBI, OCJKHU, JKUPBI, YIICBOJbI, HYKJICHHOBBIC KHCIOTBI, ()EPMEHTBI, TOPMOHBI,
KPYT'OBOPOT BEIIECTB U MIOTOK SHEPTHU B IKOCUCTEMAX.

['eorpacdusi: MUHEpaIIBI, FOPHBIC TOPOJIBI, TOJIE3HBIC HCKONAEMBIE, TOIUTUBO, PECYPCHL.

TexHomorns: XuUMHUECKas IMPOMBINIJICHHOCTb, MCTAJUIYpPrus, CTPOUTCIBHLIC MATCpUAJIbI,
CEIbCKOXO3SCTBEHHOE  MPOM3BOJACTBO,  IUILIEBAas  MPOMBIIUICHHOCTh,  (hapManeBTHYeCcKast
MNPOMBIIIJICHHOCTD, MPOMU3BOACTBO KOCMCTUUCCKHUX IPLCIIAPaTOB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHajIoB, YJICKTPOHHAS IPOMBIIIICHHOCTh, HAHOTEXHOJIOTUH.



14

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM € CHCTEMHO-IESATEIBHOCTHBIM IOJXOJOM B CTPYKTYPE JIMYHOCTHBIX
PE3YJIbTAaTOB OCBOCHUS MpeaMeTa «XUMHs» Ha YPOBHE CPEIHEr0 oOLIero 00pa3oBaHUsl BbIICICHBI
CIeNyIOUINE  COCTABISIOIIME:  OCO3HAaHWE  OOYYalOIIMMHCA  POCCHHCKOHW  TpaykKIaHCKON
UJICHTHYHOCTH; TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOIIPEICIICHHUIO; HAJTNUUEC
MOTHBAlMM K OOY4YEHHUIO; TOTOBHOCTb M CIHOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOINECTBE TMpaBHJIaMH M HOPMaMH TIOBEJICHHS;, HAJIUYUE MPAaBOCO3HAHUS,
9KOJIOTMYECKON KYJIbTYPBI; CIIOCOOHOCTh CTABHUTH LIEJIH M CTPOUTH KM3HEHHBIC TLIAHBI.

JIMYHOCTHBIE pE3yNIbTaThl OCBOCHHUS IpeaMmera «XHMUsS» OTPaxaroT c(HOPMHPOBAHHOCTh
OIIBITa TO3HABATENILHON M MPAKTHYECKON MEATETBHOCTH OOYYArOIIMXCS B IPOIECCe pean3anui
00pa30BaTEeNbHOM JICATSITHHOCTH.

JIMYHOCTHBIE PE3YNbTaThl OCBOCHUS IpeaMeTa «XHMUs» OTpakaroT C(HOPMHUPOBAHHOCTH
OIbITa TO3HABATEILHON M MPAKTHYECKOM JCATEIBHOCTH OOYYArOIIUXCS B IMPOIECCe pear3aiuu
00pa3oBaTeNbHOM AESTENEHOCTH, B TOM YHCIIC B YACTH:

1) rpa:kIaHCKOr0 BOCIUTAHMS:

OCO3HaHUs OOYYarOIIMMHUCS CBOMX KOHCTHTYLIMOHHBIX IMPaB U OOS3aHHOCTEW, YBAKEHHS K
3aKOHY U IPaBOMOPSIIKY;

NpPEACTAaBICHHUS O COLHMAJIBHBIX HOPMax M TPAaBWIAX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJUICKTHUBE,

TOTOBHOCTH K COBMECTHOH TBOPYECKOH IESTEIbHOCTH NPH CO3/JaHHHM YYEOHBIX IPOEKTOB,
peLICHUH yueOHBIX U M03HABATEIBHBIX 3124, BHITIOJIHCHUN XUMHUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M NPUHHMATh MOTHBBI, HAMEPEHUS, JOTUKY U apTyMEHTHI JAPYTHX
NIPY aHAJIN3E PA3INYHBIX BUIOB YUCOHOH JeITEIIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

IICHHOCTHOT'O OTHOIICHHUS K HCTOPUIECKOMY U HAYYHOMY HACJICAMIO OTEUCCTBEHHON XUMUHU;

YBaXEHUS K MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPUH U MPAKTHUECKOTO MPUIIOKEHUST XUMUH,
OCO3HaHHsI TOTO, YTO JAHHBIC HAYKH €CTh PE3yJbTaT JJIMTEIbHBIX HAOIIOJACHUMA, KPOIOTIMUBBIX
IKCTIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSTHHOTO TPYAa YYEHBIX U TIPAKTHKOB;

MHTEpeca U T03HABATEIbHBIX MOTHBOB B MOJYYCHUH M MOCICIYIONIEM aHau3e HH(OpMaIu
0 TIEPEIOBBIX JTIOCTHKEHHUSX COBPEMEHHOM OT€YeCTBEHHON XUMHUHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OILICHMBATh CHTYAI[MH, CBS3aHHBIC C XUMHUYCCKHMH SIBJICHUSIMU, U MPUHUMATh
OCO3HaHHBIE PEUICHUs, OPHEHTHPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TIOBEICHHE W TMOCTYNKH CBOMX TOBApUINEH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM H C YIETOM OCO3HAHHMS TIOCIIEICTBHIA TIOCTYIIKOB;

4) hopMHUpOBaHUS KYJIbTYPbI 3/10POBbI:

NMOHUMAHUS LEHHOCTEH 370pOBOrOo M 0Oe30macHOro obOpasa JKH3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOJIIO/IEHHSI TTPAaBUIT OE30IIACHOTO OOpAILEHHS C BEIIECTBAMH B OBITY, TIOBCEAHEBHOM JKU3HH,
B TPY/IOBOH JICATEIBHOCTH;

MOHUMAaHUS [ICHHOCTH TPAaBHJI MHIMBHUIyAIEHOTO W KOJUIEKTUBHOTO O€30MaCHOTO MOBEICHHUS
B CUTYAIIHSIX, YIPOXKAIOIIUX 370POBBIO U KU3HH JTIOJICH;

OCO3HaHMsI TOCJIEJCTBUI W HENPUATHS BPEIHBIX TPHUBBIUEK (YIMOTPEOJICHHUS AJKOTOIS,
HapKOTHUKOB, KYpPEHHUS);

5) TPyA0BOr0 BOCIUTAHUS
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KOMMyHI/IKaTI/IBHOI\/JI KOMIICTCHTHOCTHU B y‘IGGHO-HCCHGI{OBaTCHLCKOﬁ ACATCIIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUAAX ACSITEIBHOCTH;

YCTAHOBKM Ha AKTHBHOC Y4YaCTHC B PCHICHUHU [MPAKTUYCCKUX 3a1aqd COHHaﬂbHOﬁ
HAIpPaBJIEHHOCTHU (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPaKTHUYECKOMY M3YUYCHHUIO MPO(EcCHii pa3iMyHoOro poja, B TOM YMCIIe HAa OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAaHUU 110 XUMUU;

YBAXKEHUS K TPYAY, JIIOASM TPyAa U pe3yJibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBUYaJbHOM TpaeKTOpuUu oOpazoBaHusi, Oymayiieit
HpO(beCCI/II/I H pcajn3anuu CO6CTB€HHBIX JKHN3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHOCTHBIX HMHTCPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U OTPEOHOCTEM 00111eCTBa;

6) 9KOJIOTNYECKOT0 BOCTIUTAHHUS:

9KOJIOTMYECKU 11e€J1eCO00pa3HOr0 OTHOIICHUS K MPUPOJE KaK HCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emie;

MOHUMaHUs TJI00aJBHOTO XapakTepa 3KOJOTUYECKUX MpoOsieM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHOMN U COLIMATBHOM CPEMbI;

OCO3HaHHUS HEOOXOJMMOCTH HCIIONb30BAHUS JOCTHIKEHUN XUMHUH [UJIsl PEIICHUs BOMPOCOB
PaLMOHAIBHOTO IIPUPOIOIIOIB30BAHNS;

AKTUBHOTO HENpPUSTHUS JIEUCTBUM, NPUHOCAIIMX BpEI OKPYKAKIIEeW MPUPOIHON cpene,
YMCHHUA HPOIrHO3UPOBATH H66HaFOHpI/I$ITHI)I€ OKOJIOTHUYCCKUE TMOCICACTBUA MPCAITPHHUMACMBIX
JNENUCTBUN U NPEAOTBPALIATh UX;

HaJIMYHA Pa3BUTOTO OKOJOIMYCCKOro MBIIIJICHUA, DKOJIOTHUECKOH KYyJbTYpbI, OIIbITA
NESATEIbHOCTH  SKOJOTWYECKOW  HAIpaBIC€HHOCTH, YMEHUS pPYKOBOJCTBOBAaTbCS HMH B
HO3HaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ u COIII/IaJII)HOf/'I IIPAaKTUKCE, CHOCOOHOCTH U YMCHHA aKTHBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

MUPOBO33PEHHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO pa3BUTUSl HAyKU U
OOIIECTBEHHOH MPaKTHKH;

MOHUMaHUS CHenu(PUKH XUMHHU KaK HayKd, OCO3HaHUs e€ ponu B (popmMHpOBaHUU
paIMOHAIBLHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUM IEJIOCTHOIO TNPEACTaBIEHUS 00 OKpY)KaroleM
MHpPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKA, B IO3HAHUU ITPUPOJHBIX 3aKOHOMEPHOCTEW U PELICHUN
po0GJIeM COXpaHEeHUsI IPUPOJAHOIO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHUMHUM [IJII COBPEMEHHOM IMBUIU3AIMHU: B €€
T'YMaHUCTHYECKONH HAMpaBICHHOCTH W BAXHOW PO B CO3JaHUM HOBOW 0a3bl MaTepUaNTbHON
KYJIbTYpPbI, B PELIEHUH TT00albHBIX IMPOOJIEM YCTOWYMBOIO PAa3BUTHUSI UEIOBEUYECTBA — CHIPHEBOM,
HHEPreTHYECKOH, MUIIEBON U SKOJIOTHUECKON O€30MacHOCTH, B Pa3BUTUU MEAMUIIMHBI, 00ECIIEUeHUN
YCIIOBUH YCIIEIIHOTO TPYAa U SKOJIOTMYECKU KOM(POPTHOM KU3HU KaXA0T0 WieHa O0IIecTBa;

€CTECTBEHHO-HayYHOM  TI'PAMOTHOCTH: IIOHMMaHHs  CYIIHOCTM  METOJAOB  IO3HAHMS,
HCIIOJIB3YEMBIX B CCTCCTBCHHBLIX HayKax, CIIOCOOHOCTH HCHOJIL30BaTh MMoJiyda€MbIC 3HaHUA JIA
aHaln3a U OObSICHEHUS SBICHUHN OKPY)KAIOIIET0 MUPa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
JAcJIaTh 000CHOBaHHbBIE 3aKIIOYEHUS Ha OCHOBE HAay4YHBIX q)aKTOB 1 UMCHOIINXCA NAaHHBIX C ICJIBIO
MOJyYE€HUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BATh XUMHUECKHUE 3HAHUS JUIsl pelIeHUs MpoOJieM B
peanbHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MMO3HAHUIO, UCCIIEI0BATENBCKON AEATENBHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HENpPEphIBHOMY 00pa3oBaHHI0O M CaMOOOpPA30BaHMIO, K
AKTUBHOMY IOJIYUCHUIO HOBBIX 3HAHUH IT0 XUMHUH B COOTBETCTBUM C >KN3HEHHBIMH HOTpe6HOCT$[MI/I;

HMHTEpeca K 0COOCHHOCTSIM TPy/Ia B Pa3IMUHBIX chepax mMpodecCHOHATHHON AeITeTbHOCTH.
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METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ybTaTbl OCBOEHUS IPOrPaMMBbI 110 XMMHUU HA YPOBHE CPETHETO OOIIET0
00pa30BaHMs BKJIIOYAIOT:

3HaYMMble IS (OPMUPOBAHUS MHMPOBO33PEHHSI OOYHYAIOUIMXCS MEKAUCHUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOIIEHAayYHbIC IOHATHUS, OTPAKAIOIINE LIEJTOCTHOCTh HAYYHOW KapTUHBI MUpa U
CHCI_[I/I(I)I/IKy MCTOAOB IO3HAHUSA, HCIIOJIIB3YCMbBIX B CCTCCTBCHHBLIX HAyKax (MaTeme, BCIICCTBO,
SHEpIus, sBIEHHE, MPOLECC, CUCTEMa, HAy4HbIM (aKT, NPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIEI0OBaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpPCAJIbHBIC yueOHbIe JNEeUCTBUS (mo3HaBaTebHbIE, KOMMYHHMKaTHBHBIE,
peryiasTHBHBIE), oOecneunBaromue GopmMupoBanue (HyHKIIMOHAIBHOW TPAMOTHOCTH U COLUAIbHON
KOMIIETEHIIMH 00y4aroIuXcs;

CIIOCOOHOCTh o0ydJaromuxcs  HUCIIOJIb30BATh OCBOCHHBIE  MEKIUCLHUILIMHAPHBIE,
MHUpPOBO33pDEHUYECKHE 3HAHUS U YHHMBEpCaJbHble YyueOHble JEHCTBHS B I103HABaTEIbHOW U
COLIMAJIBHOM ITPAKTHKE.

MeramnpeaMeTHble  pe3yabTaTbl  OTPaXKarOT —OBJAJEHHE YHHBEpPCAJbHBIMU  Yy4eOHBIMU
IMO3HAaBATCJIbHBIMHW, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMHA [[GP'ICTBHSIMPI.

Ilo3naBaTe/ibHBIE YHHBePCAJbHbIE YUeOHbIE Tl CTBHUS

1) 6a3oBble JIOrHYecKHeE AeiiCTBUS:

CaMoOCTOSITENIbHO (OPMYITUPOBATh U aKTyallM3UpOBaTh MpoOlieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTpENEATh 1EIu JCATEIBHOCTH, 3aJaBas IapaMeTpbl U KPUTCPUH WX JOCTHIKCHHS,
COOTHOCHUTH PE3YyJIbTATHI ICATEIHLHOCTH C IIOCTABICHHBIMH IEIISIMU;

WCIIOb30BaTh TMPU OCBOCHWM 3HAHUW TMPUEMBI JIOTHYCCKOTO MBINUICHUSA: BBIICIATH
XapaKkTepHble TPU3HAKK TIOHATHH W  yCTAHABIMBAaTh WX B3aWMOCBS3b, HCIOJIH30BaTh
COOTBETCTBYIOIIME TTOHATHUSA /UL OOBSICHEHUS OTJENbHBIX (DAKTOB U SBICHHIA;

BBEIOMpATH OCHOBAHUS ¥ KPUTEPHH TS KJIACCU(UKAIIMA BEIIECTB H XUMHUYECCKUX PEAKIIHIA,

yCTaHABIUBATh MPUUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTHYECKHUE PACCYXKIACHHS (MHIYKTUBHBIC, NECAYKTHBHBIC, 110 aHAJIOTHUH), BBISBIISTH
3aKOHOMEPHOCTH M TPOTHUBOPEYHUS] B PAacCCMATPHUBAEMBIX SBICHUSAX, (OPMYIHPOBATH BBIBOIBI U
3aKJTFOUCHUS,

MPUMEHITh B TpOIlecce MO3HAHHUS HCIOJb3yeMble B XHMMHUU CHMBOJHYECKHE (3HAKOBBIC)
MOJIeTTH, TTPE0OpPa3OBhIBATh MOJCIBHBIC TPEICTABICHUS — XUMHUYSCKUN 3HAK (CHMBOJI) JJICMCHTA,
XuMHuueckas Qopmyna, ypaBHEHHE XHMMHYECKOM peakluu — TpU pPElIeHUH y4eOHBIX
MMO3HABATENIBHBIX M MPAKTUYCCKUX 3334, IPUMEHSATh Ha3BAaHHBIC MOJCIBHBIC MPEACTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCIeN0BaATENbCKUE e CTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

dbopMyIMpoBaTh IETM W 3aJadd  WCCIICIOBaHUS, WCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENTFHO C(HOPMYIMPOBAHHBIE BOMIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI IS
(hopMHUPOBaHUS TUIIOTE3HI 10 IPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CYKJICHUI;

BIIQJIETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHHUPOBAHUS H MPOBEIEHUS YYCHHUECKHUX
AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHUS HAOMI0IaTh 3a XOJIOM IIPOIIECcCa, CaMOCTOSITEIHHO
MPOTHO3UPOBATh €ro pe3yiabTar, (GOpMyIupoBaTh OOOOMIEHUS H BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJbTAaTOB HCCIEAOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOJETAHHOU
pabore;
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npuoOpeTaTh ONBIT YYEHHYECKOH MCCIIEJOBATENbCKOM M HPOEKTHOH JesTeTbHOCTH,
IPOSIBJISITh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB peEIICHUs
MPAKTUYECKHX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METO/I0B TIO3HAHMUSL.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOUYHUKAX MH(OpMAIMK (Hay4YHO-TIOMYJISIpHAs IUTepaTypa
XMMHUYECKOIO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcsl VHTepHeTra), aHanM3MpOBATh
MHPOPMALIMIO PA3NMYHBIX BUIAOB W (OPM TPEACTABICHUS, KPUTHYECKHM OLIEHUBATh €&
JOCTOBEPHOCTh U HENIPOTUBOPEUYUBOCTD;

(GbopMyIHpOBaTh 3ampoChl W MPHMEHATh pPa3IWYHBIE METOABI IpPHU TIOMCKE U OTOOpe
uHpopMalun, HeOOXOJUMOM [T BBINOJIHEHHS Y4€OHbIX 3a/Jja4 ONPeesIEHHOIO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA H
Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (OpPMY MpelcTaBieHUs HHPOPMALUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHUE);

WCTIOJNB30BAaTh HAy4YHBIH S3BIK B KayecTBE CPEACTBA IMpH paboTe ¢ XUMHYECKOU
uHbopMalKe: IPUMEHATh MEeXIpeaAMETHbIE ((PU3nYecKkre 1 MaTeMaTU4YeCKHe) 3HAKU U CUMBOJIBI,
bopmyibl, a0OpeBHATYpPBI, HOMEHKIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPECTBA HAIJISIIHOCTH.

KoMMyHHKaTHBHBIE yHUBepCaJIbHbIC YUeOHbIC 1eliCTBUA:

3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOM TeMBI B XOZI€ JHAJIora W/WiIH JUCKYCCHH,
BBICKa3bIBaTh HJIeH, (POPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTENBHO BBIITOJIHEHHS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNAaTh C MPE3CHTAllMed pe3yJbTaTOB II03HABATENILHOW JEATENbHOCTH, IOJyYEHHbIX
CaMOCTOSITEJILHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIOJIHEHUN XMMHUYECKOT0 IKCIIEPUMEHTA,
IPAKTUYECKON PabOTHl MO0 MCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB, peau3alii y4eOHOIo
MpoeKTa, W (POPMyIHUpPOBATH BBIBOJLI MO pe3yJbTaTaM MPOBEAEHHBIX HCCIECIOBAHUN MYTEM
COI'JIACOBaHUS MO3ULUH B X0/l 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiiCTBUS:

CaMOCTOSITEJIbHO TUIAHUPOBAaTh U OCYLIECTBIISATH CBOKO II03HABATEIBHYIO JEATEIBHOCTD,
ompezaensis €€ LEIU W 3aJayd, KOHTPOJIMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npe/ularaeéMblii  aJrOpUTM JEHCTBUM NpPH BBHINOJHEHUHM YYEOHBIX M HMCCIEJOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosiee 3(PPEKTUBHBIA CIIOCOO UX peIIeHUs ¢ YYETOM MOJYyYEHHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKUX PEaKLUsAX;

OCYILECTBIISATH CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

HNPEIMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS MPOTPAMMEBI MO XMMHHM Ha YIIIYOJIEHHOM YpOBHE Ha
YpPOBHE CpeaHero ooOmero o0pa3oBaHWs BKIIOYAIOT crenuduueckue ais ydeOHOTO MpeaMeTa
«XUMHS» HAay4YHbIE 3HAHUS, YMEHHs W CIOCOOBI NEHCTBUII MO OCBOCHHIO, WHTEPIPETAIMH U
HpeO6paSOBaHI/HO 3HaHHI>’I, BUJbI ACATCIIBHOCTU II0 IMOJYYCHHIO HOBOI'O 3HAaHUA W IIPUMCHCHHIO
3HAHUW B PAa3IWYHBIX YYEOHBIX CHUTYalMsX, a TakKe B pPEATbHBIX JXKU3HEHHBIX CHTYaIlHsX,
CBSI3aHHEBIX ¢ XuMuel. B nmporpamMme 1o XuMuu npe€aAMETHBIC PE3YJIbTAThI IPEACTABJICHBI 110 T'OJaM
W3YYCHHUS.
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10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

-cOPMHUPOBAHHOCTH MPEACTABICHUI: O MECT€ U 3HAYCHUHM OPraHUYEeCKOW XMMHUU B CHCTEME
€CTECTBEHHBIX HAyK U €€ pojiu B 00ECleYeHNH YCTOMUMBOIO Pa3BUTHUS YEJIIOBEYECTBA B PELICHUU
npoOJIeM HKOJIOTHYECKOM, IHEPreTHUECKOW M IMUIIEeBOH 0e30MacHOCTH, B Pa3BUTHH MEAMULIMHBI,
CO3/IaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB JHEPrHUH, B OOECIEUEHHH PaIlMOHAIBHOIO
MIPUPOJIOIONB30BaHNA, B (POPMUPOBAHUN MHPOBO33PEHUS M OOIIEH KyJIbTYphl YENIOBEKA, a TAKKe
HKOJIOTMYECKH 000OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

-BJ1aCHUC CHUCTEMOM XUMHYCCKHUX 3HaHI/II71, KOTOpasA BKIOYACT: OCHOBOIIOJIAratOIIe IMMOHATUA
— XUMHYECKHH 3JIEMEHT, aTOM, PO U JJIEKTPOHHAs 000JI0UKa aToma, S-, P-, 0-aTOMHbBIC OpOHTAH,
OCHOBHOE U BO30YXJIEHHOE COCTOSHUS aTOMa, THOPUAN3aLKs aTOMHBIX OpOHTaseid, HOH, MOJIEKYIIa,
BaJICHTHOCTb, JIEKTPOOTPHUIATEIbHOCTb, CTETIEHb OKHCIECHUS, XUMUYECKasl CBSA3b, MOJIb, MOJISIpHAS
Macca, MOJSIpHBIA 00BEM, YIIIEpOAHBIN cKeleT, (yHKIHOHATIbHAS TPYIa, paJAUKall, CTPYKTYpPHbBIE
bopMy1ibl (pa3BEpHYTHIE, COKpAILIEHHBIE, CKEJICTHBIE), N30MEPHs CTPYKTYpHAsl U MPOCTPAHCTBEHHAs
(reomeTpuyeckasi, ONTHYECKAsI), HM30MEPbl, TOMOJOIMYECKMH psAJl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJI- M a30TCOJEpIKAIIUe OPraHUYECKUE COEAMHEHUS, MOHOMEp, MOJHMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEOUHEHMS; TEOpUM, 3aKOHbl (mepuoanyeckuit 3akoH /I
W. MenneneeBa, Teopusi CTpoeHHUs opraHuyeckux BemecTB A. M. byriepoBa, 3aKoH coxpaHeHUS
Macchl BEILECTB, 3aKOH COXPAHEHUS W IMPEBPALICHUS HHEPrUM IPU XUMHUYECKUX pEaKLusX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN A3BIK XUMUHU, MUPOBO33PEHUECKHUE 3HAHUS, JIEKAIIIEe B OCHOBE
IMOHUMAaHHWA NMPUYNHHOCTU U CUCTECMHOCTU XHUMHUYCCKHUX ﬂBJICHHfI; MNpeaACTaBJICHUA O MCXaHU3Max
XUMHUYECKUX PEeaKIuil, TepPMOIMHAMUYECKUX U KHHETHYECKHX 3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O
B3aMHOM BJIUSIHUM aTOMOB M TpYyNIl aTOMOB B MoJIeKyJax (MHAYKTUBHBII U ME30MEpHbII
addexrsl, opuertantsl [ u Il poga); pakTonorudeckue cBeieHUs: O CBOWCTBAX, COCTABE, MOTYYCHUH
u 0e3011aCHOM HCIOJIb30BAHUN BAKHEHIINX OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON
JeSITeIbHOCTH YeJIOBeKa, OOIIMX HAYYHBIX MPUHIHUIAX XUMUYECKOTO MPOU3BOJCTBA (Ha MpHUMeEpe
MIPOU3BOJICTBA METAHOJIA, IEpepadOTKU HEPTH);

-cQOpMHUpPOBAHHOCTh  yYMEHHUINA: BBISIBJISITH ~ XapaKTepHble  TpPHU3HAKKW  TOHATHH,
YCTaHAaBJIMBATh UX B3aUMOCBA3b, HCIOJB30BATH COOTBCTCTBYIOIIUC TIIOHATUA IIPU OIMMCAHUU
COCTaBa, CTPOCHMSI U CBOMCTB OPraHNYECKUX COCINHEHUM;

-c(pOPMHUPOBAHHOCTb YMEHMIA:

HCIIOJIB30BATh XMMHUUYCCKYIO CUMBOJIMKY IS COCTABJICHUSA MOJICKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpAILIEHHBIX U CKEJIETHBIX) (POPMYJI OPIraHUYECKHUX BEIECTB;

-COCTaBJIATh YPAaBHCHUA XUMHUYCCKUX peaKquI " paCKpbIBaTb UX CYIIHOCTL: OKHUCIUTCIIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUi MOCPEICTBOM COCTAaBJIEHUS 3JEKTPOHHOrO OajlaHCca 3THUX peakLui,
peaxkiuii HFOHHOTO OOMeHa MyTEM COCTABJICHUS UX MOJHBIX U COKPALIEHHBIX MOHHBIX YPABHEHMUIA;

-U3rOTABIMBATh MOJIENIM  MOJIEKYJ OpPraHMYECKHMX BELIECTB JUIS  WJUIFOCTPAlMM  UX
XUMHYECKOTO U TPOCTPAHCTBECHHOI'O CTPOCHU A,

-c)OPMHUPOBAHHOCTh YMEHMIA: YCTAaHABIMBATh MPUHAJICKHOCTh M3YYEHHBIX OPTaHMYECKUX
BELIECTB M0 MX COCTaBY M CTPOCHMIO K OINpEAEIEHHOMY KJacCy/TpyIIe COeIMHEHUH, JaBaTb UM
HasBaHus o cucreMatndeckord HoMeHknatype (IUPAC) u nmpuBoauTh TpuBHUAIbHBIC HA3BAHUS IS
OTJENbHBIX TPEJCTaBUTENEH OpraHMYeCKUX BELIECTB (ITHJIEH, AlETWJIEH, TOJIYOJ, TJULEPHH,
STUJICHTIIMKOJb, (heHo, dhopManbaeru, aneTalbIeru]], aleTOH, MypaBbUHAas KHUCIOTa, YKCYCHas
KHCJIOTa, CTCApHHOBasd, OJICMHOBAA, MNAJbMHUTHUHOBAsA KHUCIIOTHI, TIJHUIHWH, aJlaHWH, MAaJIbTO34,
bpyKTO3a, aHUIINH, JUBUHUI, U30MPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

-C(l)OpMHpOBaHHOCTI) YMCHUA ONIPCACIATE BUI XUMHUYECKOH CBSI3HM B OpPraHu4€CKux
COEMHEHMAX (KOBAJIEHTHAsI U MOHHAS CBA3b, G- U M-CB3b, BOAOPOJHAS CBS3b);

-C(l)OpMHpOBaHHOCTI) YMCHUA NPUMCHATL TIOJIOKCHUA TCOPUU CTPOCHUSA OPraHUYCCKHUX
BemectB A. M. bytnepoBa s 0OBSICHEHHS 3aBUCHMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U
CTPOCHHS;
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-cpOPMHUPOBAHHOCTh  YMEHUH XapaKTEepH30BaTh COCTaB, CTpOCHHE, (PUIUYECKUE U
XUMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTENEN PA3IMUHBIX KJIACCOB OPraHWYECKHUX BEIIECTB:
AJKAHOB, LMKJIOAJIKAHOB, AJKEHOB, aJKaJUEHOB, AQJIKHUHOB, apOMAaTUYECKUX YIJIEBOAOPOIOB,
CIHUPTOB, ajJbJETHUAOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CJIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOCIMHEHUH U aMUHOB, aMUHOKHCIIOT, OEJIKOB, yIJIEBOJOB (MOHO-, AH- M TOJUCAXapHIoB),
WJUIFOCTPUPOBATh  I€HETUYECKYK) CBA3b MEXAY HUMU YPABHEHUSMH COOTBETCTBYIOLIUX
XUMHYECKHUX PEAKIHA C UCTIOIh30BAHUEM CTPYKTYPHBIX POpMYIT;

-cpOPMHUPOBAHHOCTh  YMEHHMsS MOATBEPXKAATh HAa KOHKPETHBIX MpHUMEpax Xapakrep
3aBUCHMOCTH PEAKIMOHHON CIIOCOOHOCTH OpPraHWMYECKHX COCIWHEHHUH OT KpPAaTHOCTH U THIIA
KOBaJICHTHOM CBSI3U (G- U TT-CBSI3M), B3AaUMHOI'O BIUSHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

-cOPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOYHUKH YIIIEBOJOPOIHOTO CHIPhs (HEPTH,
MPUPOJHBII Tra3, yroip), CIOCOObl €ro MnepepadoTKH U MPaKTHUYECKOe MpPHUMEHEHHE MPOAYKTOB
nepepadboTKH;

-cOPMHUPOBAHHOCTD BIIAQJCHUSI CUCTEMOW 3HAHUII O €CTECTBEHHO-HAyYHBIX METO/ax
MO3HAHMS — HAOJII0ICHUN, U3MEPEHUU, MOJICTUPOBAHUH, SKCIIEPUMEHTE (PEaIbHOM U MBICJICHHOM)
Y YMEHUS IPUMEHSTDH 3TH 3HAHUS;

-C()OPMHUPOBAHHOCTh YMEHHUSI TPUMEHSATH OCHOBHBIC OTEPALIUH MBICIUTEILHON NeATeTbHOCTH
— aHalmM3 W CHHTE3, CpaBHEHHE, O00O00IlIeHHEe, CHUCTeMAaTHU3alMI0, BBISIBICHUE MPUYUHHO-
CJIEACTBEHHBIX CBSI3€M — I M3Y4YEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUN;

-c)OPMUPOBAHHOCTh YMEHHUMA: BBISBISTh B3AaUMOCBSI3b XUMUYECKUX 3HAHUU C TOHATUSIMU U
MIPEACTABICHUSIMU APYTHX €CTECTBEHHO-HAYUHBIX MPEAMETOB JIJIsi 00J€e 0OCOZHAHHOTO MOHUMAHMUS
CYLIHOCTH MAaTEepUaJbHOIO €JIMHCTBA MHPA, UCIIOIb30BATh CHCTEMHBIE 3HAHUS 10 OPraHUYECKOU
XUMUU JUTsI OOBSICHEHUS U TTPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO MIPUPOY;

-cOPMHUPOBAHHOCTh YMEHHUM: MPOBOAUTH pacdy€Thl 1O XHUMHUYECKUM (dopMmyrnam H
YpaBHEHHSIM XUMHUECKUX PEAKIMN C UCTIOIb30BaHUEM (PH3MUECKUX BEIMYMH (Macca, 00bEM Ta3oB,
KOJMYECTBO BEILIECTBA), XapaKTEPU3YIOUINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Pacd€Thl MO
HaXOXJICHUIO XUMHUYECKOW (DOPMYIIBI BEIIECTBA IO HM3BECTHBIM MACCOBBIM JIOSIM XUMHUYECKUX
AJIEMEHTOB, MPOIYKTaM CTOpPaHUsl, TUIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUMN: MPOTHO3UPOBATH, AHAIM3UPOBATH M OIEHWBATH C MO3UIIUNA
HKOJIOTMUECKON Oe30MacHOCTH TOCHEICTBUS OBITOBOM M MPOWU3BOJACTBEHHOW JAESITEIbHOCTH
YEJIOBEKa, CBSI3aHHOM ¢ MepepabO0TKOM BEIIECTB, UCIIOIB30BaTh MOJYYCHHbBIC 3HAHUS IJIs1 IPUHATHS
TPaMOTHBIX pElICHUH TPOOJIEM B CUTYallUsIX, CBSI3aHHBIX C XUMHUEH;

-cOPMHUPOBAHHOCTh YMEHHIl: CAaMOCTOATEIBHO IJIAHUPOBATh M TMPOBOJUTH XUMHUYECKUI
IKCIIEPUMEHT (TIOJIyYCHHE U M3yYeHUE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIIMHU
YIJIEBOJOPOAOB PA3JIUYHBIX KJIACCOB U KHUCIOPOACOAEPKAMUX OPTraHUYECKUX BEILECTB, PEIICHUE
SKCIIEPUMEHTAIIbHBIX 3aJ1a4 110 PACIIO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIOICHUEM TPABUII
0e30MacHOro OOpalleHHsl ¢ BEIIeCTBAMU U JIaDOpaTOPHBIM 000pyI0BaHUEM, (DOPMYITHPOBATH 1LIETh
WCCIEOBaHUS,  MPEACTaBIsATH B pa3au4yHol  (opme  pe3ynabTaThl  JKCIEPUMEHTA,
aHAIM3UPOBATH U OLIEHUBATH UX JJOCTOBEPHOCTH;

-c(pOPMHUPOBAHHOCTb YMEHMIA:

coOMIOAaTh TpaBHUJa DKOJOTHYECKH IEJIeCOO00pa3HOro0 TOBENEHUsS B OBITY M TPYAOBOH
JEATEIbHOCTH B LENMAX COXPAHEHHS CBOETO 370pPOBbS, OKPYXKAIOIIEH NPUPOTHON Cpelbl U
JOCTUKEHHS €€ YCTOMUMBOTO Pa3BUTHS;

-0OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JICEMCTBUSI HA >KUBBIE OPraHWU3MBbl ONPEAEIEHHBIX
OpraHUYeCcKUX BELIECTB, MOHUMAs cMbIci nokazaTens [1IJIK;

-aHaJIM3UPOBATh 1eJIeCO00Pa3HOCTh MIPUMEHEHUS OPraHUYEeCKHUX BEIIIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS] COOTHOIIICHHUS PUCK-TIONB3a;

-COPMHUPOBAHHOCTh YMEHHI: OCYIIIECTBIIATh IICJICHANPABICHHBIA TIOMCK XHMHYECKOM
nH(pOpMallUd B Pa3IUYHBIX MCTOYHWKAX (Hay4yHas W y4deOHO-Hay4dHas JMUTEparypa, CpelicTBa
MaccoBoi wmHpopmarnuu, WHTepHET © Apyrue), KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
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uHpopMaluio, iepepadaTbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C MOCTaBJICHHOW Yy4eOHOMU
3a7a4ei.
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11 KJIACC

[IpenmMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUN: O MaTEpPUAIIBHOM €JUHCTBE MHUPA, 3aKOHOMEPHOCTSX U
II03HABAEMOCTH SIBJICHUHM IPUPOABI, O MECTE U 3HAYCHUU XMUMHM B CUCTEME €CTECTBEHHBIX HAYK U
e€ poau B 00eCHEYEHUH YCTOWYMBOIO PA3BUTHS, B PpEHIEHUH NPOOJEM 3KOJOIHMUECKOM,
SHEPreTUYECKO M MUIIEBON 6€30aCHOCTH, B Pa3BUTHN MEAULIMHBI, CO3/IaHIMHM HOBBIX MAaTEPUAIOB,
HOBBIX HCTOYHHMKOB OJHEPIUH, B O0ECIEYEHUH PpALMOHAIBHOIO IPUPOJOIOIb30BaHUSA, B
(GopMHpPOBaHMN MHUPOBO33PEHUS] M OOWICH KyIbTyphl UEJIOBEKa, a TakKXe OSKOJIOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOJIHON CPEAE;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHUN, KOTOpas BKJIKOYACT: OCHOBOIIOJIATAIOIIUE IOHATHS
— XMMHYECKHUI DJIEMEHT, aTOM, SIPO aToMa, U30TOIbI, DJIEKTPOHHAs 000JI0YKa aroma, s-, pP-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aToMa, THMOpUIM3alMs aTOMHBIX
opOuTanel, HOH, MOJEKYNa, BaJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTb, CTENEHb OKHCIECHUS,
XUMHUYECKas CBA3b (KOBaJEHTHAs, HWOHHAs, METAJUIMYecKas, BOJOPOJAHAs), KpHUCTAJUIMYECKas
peléTKa, XUMHUYECKas peaklus, pacTBOp, SJEKTPOJIUTHI, HEJIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAS
JUCCOLManysl, CTENEeHb IHUCCOLMALNNA, BOJOPOIHBIM IOKA3aTellb, OKHUCIUTEIb, BOCCTAHOBHUTEID,
TeroBod 3((PEeKT XuMHUECKOW peakUuu, CKOPOCTh XHMMYECKOHW peakluH, XUMHUYECKOe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOPHUS AIIEKTPOJUTUUECKON AUCCOIMALMY, IEPUOIUYECKUIN 3aKOH
J.W1. MenneneeBa, 3aKOH COXPAaHEHHMS MAacChl BEILECTB, 3aKOH COXPAaHEHUS M IPEBPALLECHUS
SHEPTUM NPU XUMUYECKHX PEaKLMsIX, 3aKOH IIOCTOSHCTBA COCTaBa BEUIECTB, 3aKOH JACHCTBYIOLIUX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XUMHM, MUPOBO33PEHUYECKUE 3HAHUS, JeXkKallue B
OCHOBE ITOHMMAaHHs MPUYMHHOCTH M CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUN; COBPEMECHHBIC
IIPEJICTABICHNUS] O CTPOECHUHU BEIECTBA HA ATOMHOM, MOHHO-MOJIEKYJISIPHOM M HaIMOJIEKYJIIPHOM
YPOBHSX; IpPEACTABICHUS O MEXAHM3Max XUMHUYECKHX pEaKklud, TEePMOIANHAMUYECKUX
U KHHETHYECKMX 3aKOHOMEPHOCTAX MX IPOTEKaHUSA, O XMMHYECKOM PAaBHOBECHM, pacTBOpax M
JUCHIEPCHBIX cHCTeMaxX; (PaKTOJOTMYECKHE CBEJEHHS O CBOWCTBaX, COCTaBe, MOJIYYEHUH U
0€30I1aCHOM HCIMOJIb30BAaHUM BaKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTHYECKOIl
JeSITEIbHOCTH YeJIOBEKa, OOIIMX HAayYHBIX MPUHIUIIAX XMMHUECKOTO IPOU3BOCTBA;

-c(hopMUPOBAHHOCTD YMEHUU: BBIABIIATH XapaKTepHbIe IIPU3HAKU
IOHSATUH, YCTAHABIMBATh UX  B3aMMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOINE  IOHATUSA  IIpH
ONMCAaHUU HEOPraHUYECKUX BELIECTB U UX IPEBPALCHUN;

-cOPMHUPOBAHHOCTh YMEHUS UCIOJB30BaTh XUMHUYECKYIO CHMBOJUKY [UIsI COCTaBICHUS
(bopMyI1 BEIIECTB U YpaBHEHUH XUMHMUYECKUX peakiuii, cucteMatuueckyro HoMeHkiarypy (IUPAC)
Y TPUBUAJIbHBIE HA3BAHUS OTIENbHBIX BELIECTB;

-c()OPMHUPOBAHHOCTb YMEHHS OINPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIIEHUS XUMHUYECKHUX
JJIEMEHTOB B COCIMHEHUAX, BHJ XUMHYECKON CBSA3M (KOBAJEHTHAs, WOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUINYECKON PEIIETKY KOHKPETHOTO BEIECTBA;

-c(hOpMUPOBAHHOCTH ~ yMEHUS OOBACHATH 3aBUCHUMOCTb CBOMCTB BEIIECTB OT BHJA
XUMHUYECKON CBSI3W M THUMNA KPUCTAIIMYECKOW pemeETKH, OOMEHHBIM U JOHOPHO-aKIENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H;

-cOPMHUPOBAHHOCTh yYMEHHUM: KJIacCU(UIUPOBATh: HEOPraHWYECKHE BELIECTBA [0 UX
COCTaBy, XUMHMUYECKHE PEAKIMU IO pa3IMYHBIM IpH3HAaKaM (YUCIy W COCTaBYy peardupyrouiux
BELIECTB, TEIJIOBOMY JS(PQEeKTy peakuuu, HN3MEHEHHUIO0 CTEleHEeH OKHUCICHHUS DSJIEMEHTOB,
O0paTUMOCTH, YYacTHIO KaTalu3aTopa M JpyrHe); CaMOCTOSTEIbHO BHIOMpATh OCHOBAHUS U
KpUTEPUH I KJIacCU(UKALUY U3Y4aeMbIX BEIIECTB U XUMHUYECKHUX PEaKIIHii;

-c(hopMUPOBAHHOCTH YMEHMS PACKpBIBATh CMBICI Iepuoandeckoro 3akona J[. 1. Menneneena
U IGMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYI0, 00BICHUTENbHYIO U MPOTHOCTHYECKYIO () YHKIUY;

-c(hopMUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHE AaTOMOB M HOHOB
XUMHUYECKHX  DJIEMEHTOB  IIEpBOIO—YETBEPTOro  mepuogoB  Ilepuogmueckoil  cUCTEMBI
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J.W1. MenneneeBa, UCIIONb3Ysl IOHATHUS «IHEPTETUUECKUE YPOBHUY, «3HEPTE€TUUYECKUE TIOTYPOBHU,
«s-, p-, d-aToMHBIE OPOUTAIIHY», KOCHOBHOE M BO30YKAEHHOE SHEPTETUUCCKUE COCTOSHHS aTOMay;
OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M HMX COCAMHEHUI IO
nepuojgaMm u rpynnam Ilepuoanueckoit cucrtemsl [l. 1. MenneneeBa, BaJ€HTHbIE BO3MOXKHOCTU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHMSI UX 3JIEKTPOHHBIX 000JI0YEK;

-cOpPMHUPOBAHHOCTh YMEHUM: XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOICTBA
BELIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKAATH CYILIECTBOBAHUE TI'E€HETUYECKOM CBS3M MEXAY
HEOPraHUYECKMMH BEUIECTBAMU C IOMOIIBIO YPABHEHHI COOTBETCTBYIOIMX XUMHUECKUX PEAKIIMIA;

-c(hopMUPOBAHHOCTH yMEHUS PAaCKPHIBATh CYIIHOCTb: OKHUCIHTEIbHO-BOCCTAaHOBHTEIBHBIX
peakuuii mOoCpPEACTBOM COCTaBJICHUSI AJIEKTPOHHOIO OalaHca ATHX peaklui; peakiuil MOHHOTO
oOMeHa IyTEM COCTABIICHHSI UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHU; Peaknuil THAPOIN3a;
peakuuii KomIuiekcooOpa3zoBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB [IMHKA U aIFOMUHHUS);

-c(hopMUPOBAHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHHS XUMHUECKUX PEAKIINN
C Y4ETOM HX DSHEPreTHYECKUX XapaKTEPUCTHK, XapaKTep H3MEHEHHsS CKOPOCTH XHUMHUYECKOU
peakuuu B 3aBUCUMOCTU OT Pa3JIMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEILEHUS XUMHUYECKOIO
paBHOBeCHsI MO BIMSHUEM BHEIIHUX Bo3zeiicTeuil (mpunuui Jle lllarense);

-c)OPMHUPOBAHHOCTh YMEHMSI XapaKTEpU30BaTh XUMHUYECKUE PEAKLIMHU, JIeKallue B OCHOBE
MIPOMBIIIIJICHHOTO MOJIYY€HHUsI CEPHON KUCIOThI, aMMHUaKa, OOII1e HayYHbIE MPUHIIUIIBI XUMHUYECKUX
IIPOU3BOJICTB; 11€1€CO00PAa3HOCTh IPUMEHEHHSI HEOPIAHUYECKUX BELIECTB B MPOMBIIIEHHOCTU U B
OBITY C TOYKHU 3pEHUSI COOTHOIICHUSI PUCK-TIOJB3a;

-C()OpMHUPOBAHHOCTH BIIAJICHUSI CUCTEMOM 3HAHUUW O METOJaX HAYYHOTO TMO3HAHUS SBJICHUM
MPUPOABI — HAOIIOICHHE, U3MEPEHUE, MOJICTUPOBAHUE, YKCIIEPUMEHT (pealbHbIH U MBICICHHBIH ),
HCIOJIb3YEMBIX B €CTECTBEHHbBIX HayKaX, YMEHMs IPUMEHSATh 3TH 3HAHUS MIPU HKCIEPUMEHTAIbHOM
WCCJIEIOBAaHUH BELIECTB U AJII OOBSICHEHHS XMMHUYECKHUX SBJICHHUN, HMEIOIIUX MECTO B MPUPOJIE,
MIPaKTUYECKON AESITEIbHOCTU YEJIOBEKA U B IOBCEHEBHON XKU3HU;

-cOPMHUPOBAHHOCTb YMEHHS BBISIBIATH B3aUMOCBSI3b XMMHYECKHX 3HAHUN C MOHATHSAMH U
IIPEJICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHbIX IIPEIMETOB Ul 00Jie€ 0CO3HAHHOIO NOHUMAaHUs
MaTepuaibHOr0O €IMHCTBA MUDPA;

-c)OPMHUPOBAHHOCTH YMEHMS MPOBOJUTH PACUETHI: C MCIOIb30BAaHUEM IOHSATUH «MaccoBast
JI0J1s1 BEIIECTBA B PACTBOPE» M «MOJIIpHAsi KOHIIEHTPALIMA»; MacChl BEllecTBAa UM 00bEMa raza 1o
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MU OOBEMY OIHOIO M3 Y4YacCTBYIOIIUX B peaKluu
BELIECTB; TEIJIOBOro 3(dexTa peakluy; 3HaueHUsI BOJOPOIHOIO MOKa3aressl paCTBOPOB KUCIOT U
I1e7I04Yel ¢ U3BECTHOM CTENEHbIO AUCCOLMALUU; Macchl (00bEMa, KOJIMUYECTBa BEIECTBA) MPOAYKTa
peaxkiuu, eciu OJIHO M3 MCXOJHBIX BEILECTB JaHO B BUJE pacTBOpa C ONpeAeNEHHOW MaccOBOM
70J1el pacTBOPEHHOIO BEILECTBA MJIM JJTAaHO B U30BITKE (MMEET MPHUMECH); JIOJU BBIXOA MPOAYKTa
peakuuu; 00bEMHBIX OTHOILLIEHUI ra30B;

-c(hOpMUPOBAHHOCTh YMEHMIA: CaMOCTOSITENBHO IUIAHUPOBaTb U MPOBOAUTH XMMUYECKUN
SKCIIEPUMEHT (IIPOBEJIEHUE PEAKIMil MOHHOTO OOMEHa, MOJTBEP)KJIEHUE KauyeCTBEHHOI'O COCTaBa
HEOPraHWYECKUX BEIIECTB, ONPEIEIICHUE CPEllbl PacTBOPOB BELIECTB C IMOMOIIBI HMHAMKATOPOB,
U3Y4YEHHE BIMSHUS pa3IUYHbIX (AKTOPOB HA CKOPOCTh XMMHMUECKOM peakllid, penieHue
AKCIIEPUMEHTANBHBIX 3a7ad 1mo TemMam «Mertamns» U «Hemetamnb») ¢ coOMOEHUEM TIPABHIT
0e301macHOro OOpalieHus ¢ BElIeCTBAMU U JIaOOpaTOpHBIM 000pyi0BaHUEM, (POPMYITHPOBATH LIETh
HCCIIEIOBAHMSI, TPEICTABIATh B PA3JIMYHOM (hopMe pe3ylbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U
OLIEHUBATh UX JIOCTOBEPHOCTH;

-c(hopMUPOBAHHOCTH YMEHMIA: COOMIOATh MpaBHiia IOJIb30BAHUS XUMHUECKOW MOCYIOH U
Jab0paTOPHBIM 000PYIOBAaHUEM, OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH TIO
BBITOJIHEHUIO JTAOOPATOPHBIX XUMUYECKHUX OMBITOB, SKOJIOIMYECKH 1[€IeCO00pa3HOro MOBEJCHUS B
OBITY U TPY/ZOBOM JNESITEIBHOCTU B IIEJISIX COXPAHEHUSI CBOETO 37I0POBbsI, OKPYKAIOMIEH TPUPOTHON
Cpelbl M JOCTUKEHUS €€ yCTOMYMBOTO Pa3BUTHS, OCO3HABATH ONACHOCTh TOKCHUYECKOIO IEHCTBUSA
Ha JKHUBbIE OPraHU3Mbl OIpPEAETIEHHBIX HEOPraHMYEeCKUX BEIIECTB, MOHMMAas CMBICT IOKa3aTess

TTIK;
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-c(hopMUPOBAHHOCTH YMEHHUH: OCYIIECTBIATH IleJICHANPABICHHBI TMOUCK XHUMHYECKOU
uHGOpMalMM B Pa3IUYHBIX HCTOYHUKAX (Hay4yHas W y4yeOHO-Hay4yHas JIUTepaTypa, CpPeAcCTBa
MaccoBoil uHpopmauuu, HWHTepHET W Opyrue), KPUTUYECKH AaHAJIU3UPOBATH XUMHUYECKYIO
uHpopMaluio, nepepadaTbiBaTh €€ U HCIOJIb30BATh B COOTBETCTBUU C IOCTABIEHHOM yueOHOMH
CENER (78
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TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoaunuecTBO 4acoB

INTPOI'PAMME

Ne HaumeHoBaHue pa3iesioB U TeM
. IporpaMMebI Yueonnie KontpoabHbie IIpakTuueckasi
Yyacel padoTsI 4acTh
Pasznea 1. TeopeTuyeckne OCHOBbI OPraHUYEeCKOM XMMUM
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 8 0 0
M. bytneposa
Uroro no pazneny 8
Paszneua 2. YriieBoaopoanbl
21 [IpenenbHbIE YTI€BOJOPOIBI — aJTKaHBI, 5 0 0
IIUKIIOATKAHBI
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 0 1
QJIKQ/IUCHBI, aJTKUHBI
2.3 ApoMaTH4ecKe yriieBOA0POIbI (ApEHBI) 8 0 0
24 [TpupoaHbIE HCTOYHHUKH YTIEBOJIOPOIOB U 4 0 0
UX mepepadoTKa
2.5 ["anmoreHnpon3BOIHBIC YTIEBOIOPOIOB 4 1 0
Wroro no pazneny 35
Paznen 3. Kuciopoacoaepskamme opranndecKue coenHeHust
3.1 Cruptel. denon 11 0 1
KapOoHuIbHBIC COSTUHEHUS: alTbJICTHIBI U
3.2 keToHbl. KapOoHoBbIe KUCTOTHL. CIOXKHBIE 21 0 1
a¢upsl. XKupbl
3.3 YrieBoasl 9 1 0
Uroro no pazneny 41
Pasnen 4. A3oTcoaep:kainye opraHudecKkue coeIMHeHUus
4.1 ‘ AmuHbl. AMUHOKHCIOTBIL. benkn 12 1 2
Hroro no paszneny 12
Paspen S. BeicokoMoJIeKy A pHbIE COeUHEHUSA
5.1 ‘ BBICOKOMOJIEKYIISIPHBIE COEMHEHMSI 6 0 1
Hroro no paszneny 6
OBULIEE KOJIMYECTBO YACOB I10 102 3 6

IIpomexyTouyHas aTTecTanys NPOBOAUTCA B (hopMe rogoBOro OneHNBaHus 0e3 yuera

TeMaTH4YeCKHX MPOBEPOYHBIX PadoT.
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11 KJIACC
HanMeHoBAMMe ha31eno o Kosau4vecTBo 4acoB
HMEHOBAHU JIOB H TeM
Ne n/m pasa Yueonnie KonrTpoabhbie IIpakTuueckasi
NPOrpamMMbl
4achl padoThbI 4acTh
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atoma. [lepuognueckuit
3akoH U [lepuoanueckas cucrema
1.1 9 0 0
XUMHYECKUX djeMeHToB /I, U.
MenpeneeBa
19 Crpoenue BemniectBa. MHOrooopasue 11 1 0
BEILIECTB
1.3 XUMUYECKUE PEaKIIH 19 1 3
Hroro o pasneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemeramibl 31 1 3
2.2 Meraibt 23 1 2
Hroro no pazgeny 94
Pa3zgen 3. XuMus u ;Ku3HL
31 MeToapl TO3HAHKS B XUMUH. XUMUS 9 0 0
1 KU3Hb
Hroro o pasneny 9
OBULIEE KOJIMYECTBO YACOB 11O 102 4 8

ITPOI'PAMME

IIpomexyTouyHas aTTecTanus NPOBOAUTCH B (popMe roJ0BOro OLeHNBaHUA 0e3 ydyera

TEMATUYICCKUX ITPOBEPOYHBIX paﬁoT.
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IMPOBEPAEMBIE HA EI'D 10 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUA

1

11

1.2

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

Bnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

OCHOBOIIOJIArarolue MOHATUSA (XMMHUYECKUH 3JIEMEHT, aTOM, H3O0TOIIbI,
3NIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIEKTPOHHBIE OPOHUTAIN ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHUE aToMa, HOH, MOJEKYJa,
BaJIEHTHOCTb, JIEKTPOOTPULIATENILHOCTb, CTEIEHb OKHCIICHMS,
XMMHUYECKash CBsI3b (OG- M T-CBsSI3b, KPATHBIC CBS3M), THOPHIM3ALUS
aTOMHBIX oOpOuTajneil, KpUCTaJUIMYecKas pemeéTKa, MOJb, MOJISpHas
Macca, MOJSIpPHBIA 00BEM, MOJSpHAs KOHLEHTpPALUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAUIOTUAPATHI, YIIIEPOIHBIH
CKeJeT, (YHKIMOHAJbHAsl TpyINNa, paguKall, H30Mepbl, CTPYKTypHas
dopmyrna, umzomepus  (CTpyKTypHas, TreoMmMeTpudeckas  (mmc-,
TPAHCU30MEpHsI), TOMOJIOTHUECKUH psill, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHUCJIOPOA- U a30TCOJepKallie COEIUHEHUs, OMOJIOTHYEeCKH aKTHBHbBIE
BellecTBa (yriaeBo/ibl, JKUPBI, OETIKK), MOHOMEp, TOJUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHMS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX peakiuil (OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE, JK30- U
SH/IOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepOreHHBIE,
oOpaTtuMble U HEOOpaTUMBbIE), PACTBOP, SJIEKTPOIMUTHI, HEITEKTPOJIUTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIIUTEND,
BOCCTAaHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHYECKOW peakluw,

XHUMHUYCCKOC paBHOBeCI/Ie)

TEOPUM M 3aKOHBI (TEOpUsS XUMHUYECKOTO CTPOEHHsS] OpPraHUYeCKUX
Bemects A.M. BbytnepoBa, Teopus 3JIEKTPOIUTHUECKON THUCCOIUAIINH,
[lepuoanueckuii 3axkon .M. MenneneeBa, 3aKk0OH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH SA3BIK XHMHUH, MHUPOBO33PEHYECKHE
3HAHHUS, JIEKAIIUE B OCHOBE NOHMMAHUS NMPUYMHHOCTH U CHUCTEMHOCTH
XUMHNYECKUX HBJ’IGHPIﬁ, COBpPEMCHHBIC MPCACTABJICHUA O CTPOCHUU

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HA/IMOJIEKYJISIPHOM YPOBHSIX

1.3

IpeaACTaBICHUA 0 MEXaHUu3Max XUMHUYECKUX peaKquI,

TEPMOANHAMHUYCCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX nux
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MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTCMAX

14

1.5

(aKTOJOTHUECKUE CBEJCHHUA O CBOMCTBaX, COCTaBe, IOJIYYCHUU W
0€30MacHOM  HUCIOJIb30BaHWM  BaKHEHUIIMX  HEOPraHMYEeCKHX U
OpraHMYECKHUX BEHIECTB B OBITY M NPAKTHUYECKOH JesTeNbHOCTH
YeJioBeKa

oOuiye HaydHble MPUHIMIBI XUMUYECKOTO MPOU3BOJACTBA (Ha MpUMeEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJIa, IMepepaboTKH

HedTH)

ChopMupoBaHHOCTH YMEHHIA BBISBIISITh:

2.1

2.2

XApPaKTCPHBIC  IIPpU3HAKK W  B3aWMOCBA3b  HM3YUCHHBIX HOHSITHfI,
NPUMCHATE COOTBCTCTBYRHOIIUC IIOHATHA IIPpU OIIMCAHUU CTPOCHUA U

CBOMCTB HCOPraHUMYCCKUX U OPraHNYCCKHUX BCIUICCTB U UX npeBpameHHﬁ

B3aHMOCBSA3b XHMHWYECKUX 3HAHUHA C MOHATUIMH H MpeaACTaBJICHHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHUMAHHUS U OOBICHEHUS

CYIITHOCTHU MATCPUAJIBHOTO €AMHCTBA MUpPa

CpopMUpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

3.2

HaAanMCHOBAHUA XHMHYCCKHX COGI[I/IHGHI/Iﬁ MCXKIAYHApOAHOro CoOro3a
TGOpGTH‘-IGCKOfI u HpHKH&I{HOfI XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KJIACCAM OpPTraHUYCCKUX U

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

XUMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBICHHMS (OPMYJI HEOPraHUYECKHUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJETHBIX) (POPMYJI OpraHUYECKHUX BEIIECTB

CpopMUpOBaHHOCTH YMEHHS KIACCU(DUIIMPOBATD:

4.1

HCOPraHn4eCKUEC BEHICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAaHHsA U

KPUTEpUU JUIs KITacCU(PUKAIIMK U3yJaeMbIX XUMUYECKUX OOBEKTOB

4.2

OpPraHM4cCKrUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTIa OCHOBAaHHA U

KPpUTCPpHUU IJIA KJ'IaCCI/I(I)I/IKaI_II/II/I HU3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 pa3IMYHbIM IpHU3HAKaM (YUCIy U COCTaBy pEarupyroUIMX BEILECTB,
TeIUIOBOMY 3G (EeKTy peakiy, HW3MEHEHHMIO CTeleHEeW OKUCICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akuuu, y4aCTUro KaTaJII/I3aT0pa)

ChopmupoBaHHOCTE YMEHHUSI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHHHM) W HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 niepuonoB [lepuoanueckoit cucrtemsr JI. 1.
MenpeneeBa U UX BaJECHTHbIE BO3MOXHOCTH, UCIIOJIb3YS MTOHATHS S-, p-,

d-3ﬂeKTp0HHBIe Op6I/ITaJ'II/I, OHCPICTUYCCKUC YPOBHU
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7.1

1.2

ChopmupoBaHHOCTE yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHECHHUS
CBOWCTB XMMHYECKHX DJIEMEHTOB M O0Opa3yeMbIX MU COCTUHCHUH IO
MepUOJIaM | TPyIIam

ChopMUPOBAaHHOCTh YMEHHSI COCTABIISATH YPABHEHUS XUMHUYECKUX
peaknuii ¥ pacKphIBaTh UX CYIIIHOCTH:
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIHIA TOCPEJICTBOM COCTABIICHHS
3JIEKTPOHHOTO OajaHca 3THX peaKlnii

YpaBHEHHS pPEaKIUW pa3jIMYHBIX THUIIOB; TIOJHBIE W COKpAIEHHbIC
YPaBHEHUS peakluii HOHHOTO OOMEHA, YUUTBIBAsl YCIOBHUS, TP KOTOPBIX

9TH PeaKlry UIYT JO KOHIIA

7.3

peakuuii THAPOIN3a, PEaKIUi KOMIUIEKCOOOpa3oBaHUs (Ha MpUMeEpe

TUAPOKCOKOMIIJICKCOB IIMHKA U aJ'IIOMI/IHI/IH)

CdopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:

8.1

Ha KOHKDETHBIX IIPUMEpPax XapakTep 3aBUCHUMOCTH PEAKLIUOHHOMN
CIIOCOOHOCTH OPraHMYECKUX COEIUHEHUH OT KpaTHOCTM U TUMa
KOBAJICHTHOM CBSI3M (OG- U T-CBSI3H), B3aUMHOTO BJIMSIHUS aTOMOB U IPYIIIT
aTOMOB B MOJICKYJIaX, a TAKXKE OT 0COOEHHOCTEH peaan3aluyl pa3IndHbIX

MCXAaHU3MOB IIPOTCKAHUA peaKI_[I/Iﬁ

8.2

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

OKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_II/Iﬁ

10

10.1

CdopmMupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M Ba)KHEHIIME
CBOMCTBA BELICCTB, IPUHAUICKAIUX K ONPEAEICHHBIM KiaccaM H
rpymnmnamM COeIUHEHUH (IIPOCThIe BEIECTBA, OKCUIIBI, THIPOKCUIBI, COJIH;
YTJI€BOAOPObI, IPOCTHIE 3(PUPHI, CIUPTHI, (PEHOJIBI, aATbAETUIbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

AMUHOKHCIIOTHI, OETTKH)

ChopmupoBaHHOCTE yMEHHUS MPOBOAWTH PACUETHl O XUMHUYECKUM
dbopMylnaM W YpaBHEHHMSIM XHUMHYECKHX pEaKIMid C HCIOJIb30BAaHUEM
(bU3UYECKUX BEJTUYHH:

Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CITU OJIHO
W3 UCXOJHBIX BEMIECTB JIaHO B BUJIE PACTBOpA C ONMPEETEHHON MaCCOBOM

J0J1Iel pacTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW WJIM 00BbEMHOM 10JIU, BBIX0/1a IPOAYKTA PEAKIIUU

10.3

TETIOBOTO 3P deKTa peakuuit

10.4

00BEMHBIX OTHOILLIEHUI I'a30B

10.5

110 HaXOXXASCHHUIO XHUMHUYECKOMH (bOpMy.]'IBI BCIICCTBA
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11

Bnanenue cucrteMol 3HaHHM O METOJAX HAYYHOT'O MO3HAHUS SABJICHUU
MPUPOIbI, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX U YMEHUE TPUMEHSTh
STU 3HAHUS MPU SKCIECPUMEHTATIBLHOM MCCIEAOBAaHUM BELIECTB U IS
OOBSICHEHUSI XUMUYECKUX SIBICHHUW, HWMEIOMIMX MECTO B MPUPOJE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

12

13

14

15

ChopMupoBaHHOCT yMEHHUsI TPUMEHATH (UCIOJIB30BATh) 3HAHUS O
COCTaB€ W CBOWCTBAX BEIIECTB [UISI SKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCHUTENBHO 3aKOHOMEPHOCTEH NPOTEKAaHUS XUMHYECKHUX
peakiuuMii W MPOrHO3MPOBAHUS BO3MOXKHOCTEM HMX OCYILIECTBIICHUS,
CUCTEMHBIC XWMHUYECKUE 3HAHWS Ui OOBSICHEHUS W TMPOTHO3UPOBAHHS
SIBJICHUM, MMEIOIIMX €CTECTBEHHOHAYYHYIO MPHUPOAY; JI1 HPUHATHA

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTyallUsX, CBA3aHHBIX C XUMHEH

ChopMupoBaHHOCTb YMEHHUS IUIAHUPOBATH M IPOBOJUTH XUMHUYECKHUM
OKCTIEPUMEHT (IIOJY4YE€HHE M H3y4YEHUE CBOMCTB HEOPraHHMYECKHX U
OpPTaHUYECKHUX BEIIECTB, KAUECTBEHHBIE pEAKLIUU YTICBOAOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOICOACPIKAIINX OPraHMYECKUX BEIIECTB,
pelIeHne  SKCHepUMEHTAJIbHBIX  3aJad [0  PACHO3HABaHUIO
HEOPraHWYeCKUX M OPraHUYECKHX BEIIECTB) C COOJIOACHHEM IPaBHII
Oe3omacHOro  oOpamieHuss ¢ BemecTBaMH H  JabOpaTOPHBIM
obopynoBanueM; (HOpMyIUPOBaTh LEIH UCCIEAOBAHUS; IPEICTABIATH B
pa3nmuuHOl (opMe pe3ylbTaThl OSKCHEPHUMEHTa, aHaJIM3HPOBaTh U

OLCHUBATHb UX NOCTOBECPHOCTDH

CchopMHpPOBaHHOCTE YMEHHSI OCYIIECTBIISAThH LIEJIEHANPABICHHBIA MOMCK
XUMHUYECKON MH(POPMAIIUY B Pa3JIMYHBIX UCTOYHUKAX (HayyHas U y4eOHO-
Hay4Has JUTepaTypa, CpeJCTBa MacCoBOM nHpopManuu, ceTh uTepHeT u
Jpyrue), KpUTHYECKH AaHAIM3UPOBATh XHMHUYECKYI0 HH(opManuio,
nepepabaTbiBaTh €€ W MCIOJIb30BaTh B COOTBETCTBUHU C IOCTABIEHHOMN

y4eOHOM 3a1aueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHUBATh MH(OPMAIMIO C TIO3UIMA HSKOJOTUYECKOW OEe30MacHOCTH
TIOCIICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIILHOCTH YEIIOBEKa,
CBSI3aHHOW C TiepepadOTKON BemecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  ONACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpPraHU3MbI
ONPENIEIEHHBIX BEIIECTB, MOHWUMAs CMBICI TIOKa3aTels MpeaeibHON
JOMYCTUMOW ~KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M

YCJIOBCKaA
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IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
11O XUMHNHN

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

TeopeTnyecknue OCHOBbI XUMUHU

11

Crpoenue BemectBa. CoBpeMEHHas MoJelb CTPOEHUs aToMa. PacnpeneneHue
JJIEKTPOHOB IO SHEpreTudyeckuM ypoBHsAM. Kiaccudukamuss XUMHYECKHX
351eMeHTOB. OCOOCHHOCTH CTPOCHHUSI YHEPreTHUYCCKUX YPOBHEH aToMmMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YKAEHHOE COCTOSHUS AaTOMOB. OJEKTPOHHAs

KOH(UTYypamus aroMa. BaeHTHBIC 2JIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux 3neMeHToB .M. Menneneea. @uznueckuii
cmbicn [lepuonuueckoro 3akoHa /.M. MenneneeBa. IIpuunHbl 1 3aKOHOMEPHOCTH
W3MEHEHUs1 CBOWCTB JJIEMEHTOB M HMX COEIUMHEHUW IO IEepUuoAaM MU TIpyliam.
3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB TPOCTBIX BEIIECTB, BOJOPOIHBIX

COGHHHCHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

Banentnoctb. DnekTpooTpunatenbHOCTh. CTENeHb OKUCIICHUS

1.4

1.5

1.6
1.7

Buapl xumuueckoil cBA3u (KOBaJICHTHAs, MOHHAs, METaJUIMUECKasi, BOJOPOIHAs) U
MexaHu3Mbl e€ o0pa3oBaHus. MeXMONeKyIsIpHble B3auMojaeucTBus. BemectBa
MOJIEKYJIIPHOI'O U HEMOJIEKYJISIPHOTO CTPOCHUSA. THIIBI KPUCTAIUIMYECKUX PELIETOK.
3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTAINIMUECKON PEIIETKU

Xumuyeckas peakiusi. Knaccudukaius XMuMHYECKUX Peakiuii B HEOpraHM4eCcKon 1
OpTraHWYECKON XUMUHU. 3aKOH COXPAHEHHS MacChl BEIIIECTB

CxopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

TemoBbie 3¢ (HeKTHl XUMUYECKUX peakuuil. TepMoXuMuyeckue ypaBHEHHs

1.8

OOpatumble peakuuu. XuMudeckoe paBHoBecue. @DakTopsl, BIUSIOIME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

1.9

OnekTponuTtrueckas auccoruainus. CuibHble W chnabbie snekTponuthl. Cpena
BOJHBIX pPAacCTBOPOB BECIECTB: KHUCNIAs, HEWTpanbHas, Ieiao4yHas. CrerneHb

Juccoryanuy. Peakiyy HOHHOTO oOmMmeHa

1.10

1.11

1.12

I'maponu3z coneit. Monnoe mpousBenenue Bonabl. Bomopoansiii mokazarens (pH)
pacTBopa

CriocoObl BhIpaKEHHsI KOHLEHTpAIMM PacTBOPOB: MaccoBasi JI0Jsl PACTBOPEHHOTO
BEILIECTBA, MOJISIpHAs KOHLEHTpauus. HacblleHHble 1 HEHACHIIEHHBIE PAaCTBOPHI,
pacTtBopuMocTh. Kpucramnoruaparst

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiuu. [loBeaeHue BellecTB B cpefax ¢

pa3HbIM 3HaUYeHHeM PH. MeTobl 2JIeKTPOHHOTO OaaHca

1.13

DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMUH
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2.1

2.2

Knaccudukanuss HeopraHndeckux coeauHeHud. HomeHkiaTypa HEopraHUYECKHUX
BEIIECTB

XUMHYECKUE CBOMCTBA BAKHEUIIUX METAJUIOB (HATPUM, KaJIHM, KadblUWA, MarHUM,
ATIOMUHHUM, [UHK, XpOM, XKelle30, MeIb) W uUX coeauHeHwit. OOmme crnocoOb

MMOJIYy4YCHUA MCTAJIIOB

2.3

2.4

2.5

3.1

3.2

3.3

XUMHYECKHUE CBOWMCTBA BAXKHEWMIIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a30Ta,
docdhopa, yrimepoma M KpeMHHUS) W UX  COCIMHEHMH  (OKCHJIOB,
KHCJIOPOJICOICPIKAIINX KHCIIOT, BOJOPOIHBIX COCAMHEHU )

['eHeTHUECKas CBSI3b HEOPTAHWYECKHUX BEIIECTB, MPUHAIICIKAIINX K a3 THIHBIM

KJj1accaM

##H#Par### nenTudukanys HEOPraHMIECKUX coequHeHnid. KauecTBeHHBIC peakiuu

Ha HCOPTaHWYECCKHUE BEIIECTBA U HOHBI
OCHOBBI OPraHUYECKON XUMUH

OCHOBHBIE TTOJIOKEHHSI TEOPUN XUMHUYECKOTO CTPOCHHUSI OPTraHUYECKUX COCTMHEHUH
AM. bytnepoBa. VYriepoaHbI CKeJeT OpraHMYecKod Mouiekyibl. KpaTHocTh
XUMUYECKON CBS3U. S- U P-CBS3U. SP3-, SP2-, SP-rubpuamu3anuy opOuTaaeii aToMOB
yriaepoaa. 3aBUCHUMOCTh CBOWCTB BEUIECTB OT XHMHUYECKOTO CTPOEHUS MOJEKYIL

I'omonoru. I'omonornyeckuii psan. Mzomepus u uzomepsl
[TonsiTne o pyHkMoHanbHOU rpymnne. OpueHTaluoHHbIE 3(PPEKTh 3aMecTUTeNen

[IpencraBienne o kiaccu(UKalMu OpraHWYecKUX BemiecTB. HomeHkmaTypa
OpraHMYECKUX COEIUHEHHM (cucTemMaThueckas) W TpHUBHAJIbHbIE Ha3BaHUS

BOKHEHIINX PEACTABUTENICH KJIACCOB OPraHUYECKUX BEILIECTB

3.4

CBoOo1HOpaKaIbHBIA M MOHHBIM MexaHu3Mbl peakiuu. [lonsTie o Hykieodpuie u

anektpoduie. [IpaBuno MapkoBHuukoBa. [Ipasuio 3aiinieBa

3.5

3.6

AnkaHbl. XMMHUYECKHE CBONCTBA aJIkaHOB: TaJIOTEHHPOBAHUE, JAECTUAPUPOBAHUE,
TEPMUYECKOE PA3JI0KEHHUE, KPEKUHT, U30Mepu3anus, ropenue. [lomydenue ankaHoB.
[Muknoankanel. Crenuduka CBOMCTB IUKIOAIKAHOB C MaJlbiM Pa3MEpPOM IHKIIA.

Peaknuy npucoeIMHEHNs U PAJUKAIBHOTO 3aMEIICHUS
Ankenbl. XUMHUYECKHE CBOMCTBA: pEaKUUU MPUCOEAUHEHUs (TaJOr€HHpPOBAHUE,
TUAPUPOBAaHUE, TUAPOTAIOreHUpPOBAaHUE, THIpaTalys), TOPEHUs, OKUCICHHUS U

MOoJIMMEPpHU3allu. HpOMLIIJ_UICHHBIC u J'Ia60paTOpHLIC CITOCOOBI MOJIY4YCHH S aJIKCHOB

3.7

3.8

Ankanuenpl. XWUMHYECKHE CBOWCTBA QIKATUEHOB: PEAKIUU TPUCOSTUHEHUS
(ruapupoBaHHe, TaJOTCHUPOBAHME), TOpPeHHs U moiuMepusanuu. [lomydenue

AJIKaIUCHOB

AnkuHbl. XUMHYECKHE CBOWMCTBA: pEaKIUU TMPUCOSAUMHEHHs (TaJIOT€HHPOBAHUE,
THAPUPOBAHUE, THUApATAIMs, THAPOTATOTCHUPOBAHHE) KaK CHOCO0 MONydeHUs
MOJIMMEPOB U JIPYTMX IMOJIE3HBIX MPOAYKTOB. Peakuuu 3amemieHus. ['openue

AlCTUJIICHA KAK HUCTOYHHUK BBICOKOTEMIICPATYPHOI'O ILIaMCHU IJIsI CBAPKH M PE3KU
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MCETAJJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

3.9

3.10

3.11

3.12

3.13

Apenbl. XUMHU4ecKHe CBOMCTBA OEH30I1a: peaklUH 3IEKTPO(UIBHOIO 3aMeIIeHus,
IpUcOeANHEHNUs  (TUIpUpOBaHWE, TrajlloreHupoBaHue). Peaknus — ropeHus.
OCOOEHHOCTH XUMHUYECKUX CBOUCTB Toiyona. [lomyuenune Oenzona. OcoGeHHOCTH
XMMHUYECKHX CBOMCTB ctuposia. [Tomumepusanus crupona. CriocoObl NOIy4YeHUs U

IMPUMEHCHUEC apOMATHUYCCKUX YIJIICBOAOPOA0B

Cnuptel.  IlpenenbHble  OAHOATOMHBIE  COMPTHL. XHMMHYECKHE  CBOMCTBA:
B3aMMOJICHCTBUE C HATPUEM KaK CIIOCOO YCTAaHOBIJICHHSI HAJTMYMS THIPOKCOTPYIIIIHI,
C TaJOreHOBOJOPOJaMHU KaK CHOCOO TOJIYYeHHS pPACTBOPUTENECH, BHYTpU- U
MEXMOJIEKYyJIApHas Jeruaparauus. Peakuuss ropenus. I[lomydyenuwe staHona:
peaknus OpOXKEHHS TIFOKO3bI, TUAPATAIMS 3THJICHA. DTUJICHTIIMKOJIb U TJIMIICPUH

KaK IIpCaACTaBUTCIIN HNPECACIIbHBIX MHOI'OATOMHBIX CIIMPTOB

®enon. XuMuyecKre cBOMcTBa (peHona (peakiuy ¢ HaTpueM, THIPOKCHIOM HaTpus,

opomom). [Tonyuenue penona

Anbrerngpl. XUMHYECKME CBOWCTBA MpENENbHBIX albJETUA0B: TUIAPUPOBAHUE;
KaueCTBCHHBIC PEAKIMU Ha KapOOHWIBHYIO Tpynmy (peakmus «cepeOpsHoro
3epkanay», B3aumozeiicreue ¢ ruapokcuaoM meau (ll). Ilomyuenue npenenbHbBIX
QIBJETUAOB: OKUCJIEHUWE CHUPTOB, THUApaTallys aleTWIeHa. AIIeTOH Kak

npeaCTaBUTCIIb KECTOHOB. OcobeHHOCTH pC€aKinun OKHUCJICHHA allCTOHA

Kap6OHOBLIe KHCIOThL. XHMHUYECKHE CBOMCTBA MMPpEaACIIbHBIX OOHOOCHOBHBIX
Kap6OHOBLIX KUCIOT. OCOOCHHOCTH XMMHYECKHX CBOMCTB MypaBBHHOfI KHUCJIOTHI.
HonyquHe npeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBI>IX KHUCJIOT: OKHUCJICHUC aJIKaAHOB,
AJIKCHOB, ICPBUYHBIX CIIMPTOB, aJIbACTUI0B. Bricmme npeaACIbHBIC U HEMTPEACIbHBIC

Kap6OHOBLIe KHCJIOTHI

3.14

3.15

Crnoxuble 3¢upbl 1 Kupbl. CIocoObI MOMy4YeHUs CIOXKHBIX 3(hupoB. OOpaTuMOCTh
peakuuu sTepudukanuu. IIpuMeHeHHe CIOXHBIX 3SQUPOB B MHILEBOH U
nap@roMepHON MPOMBIIIIEHHOCTH. JKUpbl Kak cCioxkHbIE 3(QUpbl [NHIEpUHA U
BBICIIUX KapOOHOBBIX KHUCJIOT. XHMHUYECKHE CBOWCTBA JKHUPOB: T'HAPUPOBAHUE,
OKHCIIeHHe. [Maponu3, WIM OMBUIEHHE, XHPOB KakK CIOCO0 MPOMBIIUIEHHOTO
NOJyYEeHUsI COJIEH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak COJM BBICIIUX

KapOOHOBBIX KHUCIIOT

XVMHYECKNE CBOMCTBA IJIFOKO3bI: PEAKLIUN C YYaCTUEM CIIUPTOBBIX U albACTUIHON
Irpynn U MOJOYHOKHCIoe OpoxeHue. I[IpumeHeHue TIOKO3bl, €€ 3HAaYeHHE B
KUZHENEATEIIbHOCTH OpraHusMa. Jucaxapuusl: caxaposa, MaJIbTO3a.
BoccranaBnuBarome M HEBOCCTAHABIMBAIOIME — aucaxapuabl.  ['maposnus
nucaxapunoB. Ilomucaxapuapl: kpaxman, riaukoreH. CTpoeHHe MaKpOMOJIEKYII
KpaxMasla, TJMKOreHa M Ie/untoio3bl. Dusnueckue CBOWCTBA Kpaxmajla U
LEJUTI0JIO3bl. XMMHUECKUE CBOMCTBA Kpaxmalia: THIPOJIN3, KAUeCTBEHHAs peakLus ¢

uoIoM. XHMHUYECKHE CBOWCTBA IIEJUTIOJIO3BI: THUAPOJH3, TMONY4YeHHE JPUPOB
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1esuTr0N10361. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIETK)

3.16

3.17

AMMHBL. AMHUHBI KaK OpPraHMYE€CKHME OCHOBAHMS: PEaKLUHUH C BOJOM, KUCIOTaMHU,
peakuusi TOpeHHs. AHWIMH KaKk TPEICTaBUTENIb apOMATHUYECKUX aMUHOB.
XVMUYECKUE CBOWCTBA aHWIIMHA: B3aUMOJICHCTBUE C KUCIOTaMH, OPOMHOW BOJIOM,
okucnenue. [lomydyeHne aMMHOB QJIKWIMPOBAHMEM aMMHUAKa M BOCCTAHOBJIECHUEM
HUTPOIIPOU3BOIHBIX YTIE€BOAOPOI0OB

AMUHOKUCIOTHI W Oenku. AMHHOKHCIOTHI Kak am@oTepHble OpraHUYecKue
coenquHeHusi. OCHOBHBIE AMHUHOKHUCIOTHL, oOOpasytomue Oenku. XUMHUECKUe
CBOMCTBa OENKOB: TUAPONH3, JCHATYpPALUs, KAa4eCTBEHHbIC (IIBETHBIC) PEAKIIMN Ha

OeJIKu

3.18

3.19

3.20

4.1

4.2

CrtpoeHue u CTpYKTypa MOJIMMEPOB. 3aBUCUMOCThH CBOMCTB MOJIMMEPOB OT CTPOCHHUS
MoJieKysl. OCHOBHBIE CIOCOOBI TMOJYYEHHUSI BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM:

PEeaKIMK MOJTUMEPHU3ALMK U MONMMKOHACH cauu. Kinaccudukaius BoJOKOH
Nnentudukanys opraHn4ecKuX COSAMHEHUH. Penienre skcnepuMeHTanbHBIX 33/1a4
Ha pacro3HaBaHUE OPraHMYECKUX BEIIECTB

['eneTnyeckas CBA3b MEXY KJIaCCAMH OPTaHMYECKUX COECIUHEHUN

XUMUS U )KU3Hb

XuMus B TIOBCETHEBHOW KWM3HM. [IpaBmiia Oe3omacHOl pabOTBI C CIKHMHU,
TOPIOYUMH M TOKCHYHBIMHU BEIIECTBAMHU, CPEJCTBAMHU OBITOBON XHUMHUH

XuMus U 310poBbe. XUMHUA B MEIULUHE. XUMUSA U CEIIbCKOE XO3AUCTBO. XUMHS B
MPOMBIIIIEHHOCTH. XUMHS U HEPreTHKa: IPUPOAHBIN U MOMYTHBIN HEPTSIHOM rasbl,
UX cocrtaB M ucnoib3oBaHue. CocraB Hedptu U €€ mnepepaboTka (TMPUPOJHBIE

HCTOYHUKH er'IeBOI[OpOI[OB)

4.3

XuMusg M DKOJIOTHs. XHMMHMUYECKOE 3arpsi3HEHUE OKpYXKarolled Cpeapl M €ero
nociencteus. Oxpana ruapocdepsl, MOUBbI, aTMocdepsl, ¢Guopbl U (ayHbl OT
XUMHYECKoro 3arpsizHeHus. I[IpoGiemMa o0TX00B U MNOOOYHBIX MPOIYKTOB.

AJ'II)TepHaTI/IBHBIG HCTOYHHKHU SHEPTHUU

4.4

5.1

5.2
5.3

OO0me TpeACTaBICHUS O MPOMBIIIICHHBIX CIOCO0aX TMOJYYCHHUS XUMHUYECKHUX
BEIIECTB (Ha TIpUMEpe MPOM3BOJCTBA aMMHaKa, CEpPHOW KHUCIOTHI). Y€pHas u
uBeTHast MeTauyprusa. CTEKJIO U CUIIMKATHAs. MPOMBIIUIEHHOCTh. [IpombliineHHas

oprannyeckas XuMusi. CeIpb€ JIsl OPraHM4eCKON MPOMBIILIIEHHOCTH
Turnbl pacy€THBIX 3a1a4

Pacué€thl Macchl BemiecTBa UM 00BEMa Ta30B 110 HN3BCCTHOMY KOJIMYCCTBY

BEIIIECTBA, Macce WK 00BbEMY OHOTO U3 YHYaCTBYIOIIUX B PEAKLIUU BEIECTB
Pacuérsl TernoBoro ¢ dexra peakuu

Pacuérbl 00bEMHBIX OTHOLIEHHH ra30B MpU XUMUYECKUX PEaKLUIX

5.4

Pacuéter Mmacchl (00BEMa, KOTUYECTBA BEIIECTBA) IPOIYKTOB PEAKITUHU, €CITH OTHO

13 BEIIECTB JIaHO B M30BITKE (MMEET MIPUMECH )
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PacuéTter MmaccoBoii niu 00EMHOM JOJTM BBIXOJIa MPOAYKTa PEaKIIUH OT

> TEOPETHUUYECKH BO3MOKHOTO
Pacuérel macchl (00bEMa, KOTHMUYECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CITH OHO U3

5.6 BEILIECTB JaHO B BUJIE PACTBOPA C ONPEAEIEHHON MAaCCOBOU JTOJIEN PACTBOPEHHOTO
BEILECTBA

57 Pac4€tspl ¢ HCTI0JIB30BAHMEM MTOHITHI «MACCOBAsI A0JIS1», «MOJISIpHAsS

' KOHLICHTpAaLUs», KPACTBOPUMOCTb)

Haxoxnenne MoJeKysipHO# (opMysIbl OpraHU4ecKOro BEUIecTBa M0 €ro

5.8

IIJIOTHOCTHU U MAaCCOBBIM JOJISIM 3JIEMCHTOB, BXOOAIIIMX B €0 COCTaB, UJIN I10

MPOJYKTaM CrOpaHus




