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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma o XMMUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®03 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHU K pe3yibTaTaM OCBOCHHS
benepanbHOI o0Opa3oBaTenbHON MIPOTPaMMBI CpeIHero o011eTro
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepaqbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydeOHOro mpenMera «XHUMHS» B 00pa30BaTeNIbHBIX OpraHu3anuiax Poccuiickoi
®denepany, peanu3yOMUX OCHOBHBIE 0Opa3oBaTelbHbIE MPOrPAaMMBI, H
OCHOBHBIX TnONOXkeHn «CTparerum pa3BUTHS BocnUTaHus B Poccuiickoit
®enepanuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XHUMHSI Ha YpPOBHE YINIYOJIEHHOTO W3Y4YEHHUS 3aHHMAET Ba)XHOE MECTO B
CICTEME €CTECTBEHHO-HAyYHOTO oOpa3oBanus ywammxcsi 10-11 xmaccos.
N3yuenue mpeamera, peanumzyeMoe B YCIOBUAX U PepeHIInpOBaHHOTO,
npoduibHOrO 00y4YeHMs, MPU3BAaHO oOOecneunuTh 00Ie00pa3oBaTENbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTalyy UX K ObICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU B COLMYME, a TAKXKE IS
IPOJOJKEHUsE OOy4YeHHUs] B OpraHu3auusax MnpodeccuoHanIbHOro 0oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamme mo XWMUM Ha3Hauy€HHE NpeaMeTa «XHUMUS» IOTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBONOJArarolIUMHU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIIOBIIGHHOCTH Iie/el, COAep:KaHus,
pe3yapTaToB OOydeHHs M TpeOOBaHMU K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJIHAEMbBIE MPOTPAMMON IO
XUMUHN QYHKIUU:

e HH(QOPMALMOHHO-METOJUYECKAs, peaju3alus KOTOpod oOecrneynBaeT
NOJIyYeHHE NPEICTaBICHUS O LEAX, COJAEpXKaHuMW, OOILeH cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U Pa3BUTHS 00YyJarONIUXCsl CPEICTBAMH TIPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTOpas npeaycMaTpUBaeT
onpeaereHre: NPUHLMIIOB CTPYKTYPUPOBAaHUS W MOCIEI0BATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPHKATEIBHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIXKCHHM OOYydYaromuXxcs B
paMKax HTOrOBOM arrectalud B (OpME €IMHOr0 TOCYJIapCTBEHHOTO
’K3aMeHa M0 XUMUHU.

[Iporpamma aJig yriryOJIEHHOTO U3YUYEHUSI XUMUU:



e YCTaHABIMBAE€T MHBAPHUAHTHOE MPEAMETHOE COJEpKaHME, 00s3aTeNbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACJIbHBIX MpoQuiei, mnpeaycMaTpuBacT
pacmpesiesieHie W CTPYKTYPUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
COJZIEP>KaTENbHBIM JINHUSAM/pa3ziesiaM Kypca;

e JAET NPHUMEPHOE pacHpelereHUue Yy4eOHOro BPEMEHH, PEKOMEH]IyEMOIO
JUTSL U3yYEHUSI OTACIbHBIX TEM;

e IMpeiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YUYEHUSI Y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHMS Kypca, BHYTPUIPEIMETHBIX H
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALHMIO LIeJIel U 3a]a4 U3y4eHHUs NpeaMeTa
Ha yri1yOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM
MPOTPAMMBI CpPEIHETO o011ero o0pa3oBaHus (JIMYHOCTHBIX,
MeETaIpeMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUM  OOydYaromerocs IO OCBOCHHIO
coJiep KaHus TIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B IPOrpaMMeE MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMHUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MpPOrpaMMOil 1O  XUMHH
00s13aTebHON (MHBAapUAHTHOM) COCTAaBISIOUICH coliep)kaHusl yueOHOro mpeamera
«Xumus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapUAaTUBHOW COCTABIISIIOLIEH,
KOTOpas JOJKHA OMNPENENsThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coortBerctBHM ¢ KOHuenTyalbHbIMM TosoxeHusmu POIroC COO o
Ha3HAYeHUM NpeaIMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEH B cuUCTEME
nuddepeHIupoBaHHOTO O0yYEeHUsI Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO U3Y4YEHHUS HANpaBlIeH Ha peau3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIMM  3TallOM  IOJIYYEHUS  XMMHYECKOIrO
oOpa3oBaHMsI B paMKaxX MW3Y4YEHHMs CHELHMAJIBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JHMCUUIUIMH B By3aX W OpPraHU3ALMSIX CPEIHEro MpodeccHOHANIbHOTIO
oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE MpeaMeTa «XHUMHS» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO HA paclldpeHue U  YriayOJieHWe TEOpETHUYECKOW U
MPAKTUYECKON MOATOTOBKM OOYYAIOIIUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUTh
oOyueHusi, B TOM YHCJIE C IEPCIEKTUBON MOCIEAYIOIETr0 NOTYyYEHUS] XUMUYECKOTO
o0pa3oBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsny ¢ aTum,
B cBere TpeboBanuii PI'OC COO Kk mjIaHUPYEeMbIM pe3yJibTaTaM OCBOECHHS
dbenepanpHOll 00pa3oBaTEIbHOM MPOTPpaMMBbl CpeAHEro oOIero o0pa3oBaHUs
U3y4yeHue Impeamera «XuMHUS» OPHEHTHPOBAHO TAaK)KE€ Ha PEIICHHE 3a]1a4



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI 00y4aroluxcs, Ha (OPMUPOBAHUE Y HUX
OOIIEUHTEIIEKTYaIbHBIX YMEHHUM, YMEHUI pallMOHAIU3AlMA y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIOCOOOB  JEATEIBHOCTH, HWMEIOIIMX  MEXIUCIUIUIMHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocTaBngmUMU TpeaMeTa «XUMUs» Ha YPOBHE YTITyOJIEHHOTO H3y4YeHUS
ABJIAIOTCS YDUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHUN NOIX0I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COAEPKAHUSA 3TUX KYypCOB B MPOrpaMMe€ IO XUMHUHU 332 OCHOBY
npuHATel ToJokeHust PI'OC COO o pazmuuusx 0a30BOro u yriayOia&HHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxaHust KypcoB «Opranuueckass xumusi» u «OOmas u
HEOpraHWYecKass XHMMS» COCTABISIET COBOKYIHOCTh NPEIMETHBIX 3HAHMM U
YMEHUH, OTHOCSAIIMXCS K 0a30BOMY YPOBHIO M3yYEHHs NpeaMera. JTa cUCTEMa
3HAHMIM MOJy4YaeT ONpeaeiIEHHOE TEOPETHUECKOE OMNOJHEHUE, MO3BOJISIOLIEE
OCO3HAaHHO OCBOUTh CYIIECTBEHHO OOJbIIMKA 00BEM  (AKTOJIOTUUYECKOTO
Matepuana. Tak, Ha yrayOn€HHOM YpOBHE H3y4eHMs MpeaMera olecreueHa
BO3MOXKHOCTh 3HAYMTEJILHOTO YBEJIMYEHUS OOBEMAa 3HAHMM O XUMHUYECKUX
AJIIEMEHTaX U CBOMCTBaX HMX COECJMHEHUH HA OCHOBE PACIIMPEHUS U YIIIyOJICHHUS
NPEACTABICHU O CTPOCHUM BELIECTBA, XMMUYECKON CBS3UM U 3aKOHOMEPHOCTSAX
IIPOTEKaHUs PEAKLUM, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKON KHMHETHKHU
U TEepMOAMHAMMKHU. M3ydeHHe mnepuogudeckoro 3akoHa u llepuogmyeckoit
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHX IPEICTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAs CBA3b
OOBSACHAETCS ¢ TOYKU 3PEHUS IHEPreTUUECKUX U3MEHEHUN NpU €€ 00pa3oBaHUU U
paspylleH’H, a TaKKe C TOUKHM 3pEHHUs] MEXaHU3MOB €€ oOpazoBaHus. M3ydeHue
TUIIOB ~ peakuud  JOmoJHsAeTcs  (OpMHpOBAaHMEM  IpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX MpoIeccax U ANEKTPOJIU3E PACIIABOB U PACTBOPOB BELIECTB.
B kypce opraHmyeckoil XMMHUU NPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIIMHEHUN yaenseTcs 0co00e BHUMaHUE BOMpocaM 00 3IEKTPOHHBIX dDdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX PEaKIU.

Ocoboe 3HayeHHe UMEEeT TO, UYTO Ha COAEpKAHME KypCOB XUMHUU
yIIIyOJIEHHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAenEHHOro npoduis (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIel cucreme
IpeIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSIHHE CMEXHbIE IpeameTsl. Tak, Hampumep,
B COJIEpKaHUM TPEMETa ISl KIACCOB XUMUKO-(pu3ndeckoro npodusis O60bInoe
3HaueHUE OYyIyT MMETh AJIEMEHThl y4eOHOro marepuana no oOmed xumuu. [Ipu
U3YYEHUU TMpeAMeTa B JAaHHOM CJy4yae akIeHT OyJeT cIenaH Ha OOLIHOCTh
METO/IOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TE€OPUH B XMMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsIpHasi Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBI COXpaHEHUS



Maccbl M DHEPTHM, 3aKOHbI TEPMOJMHAMHUKH, DJIEKTPOJIM3a, MPEICTABICHUS O
CTPOECHHUH BELIECTB U JIPYTOE.

B TO ke BpeMsa B cCOAEpKaHMM TMpeaMeTa ISl KIACCOB XUMHKO-
ounonornyeckoro mpodwist OONbIINN yACIBHBIA BeC OyIeT MMETh OpraHuYecKas
XuMusa. B 3TOM cimydae TNpeaoCTaBIAe€TCS  BO3MOXKHOCTH IS OoJiee
OOCTOSITEILHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3alli  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJIST, K TIPUMEpPY, TaKHe
CTPYKTYpPHBIC KOMIIOHEHTBI, KaK JUOUABI, OCIKH, YTIEBOABI, HYKICHHOBBIC
KUCJOTHI U apyrue. [Ipu 3ToM 3HaHUA O COCTaBe M CBOMCTBaxX Mpe/CTaBUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEIIECTB CIyKaT OCHOBOM IJii HW3Y4YCHHS
CYIIIHOCTH MPOIECCOB (POTOCUHTE3A, JIbIXaHUSI, TUIIEBAPCHUSI.

B nnane dopmupoBaHus OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOCHUS
OOIIEHAYyYHBIX METOJIOB TIO3HAHUS U OMBITA MPAKTHYECKOTO IPUMEHEHHS HAayYHBIX
3HAHUW M3y4YeHHUE MpeaMera «XUMUs» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBS3SIX C Y4YE€OHBIMH MpEeIMETaMH, BXOJISALIIMMU B COCTaB
npeaMeTHbIX obOnacteit «EcTecTBeHHO-HayuHble TpenMeTv», «MartemaTuka u
uHpopmaTka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn wm3ydyeHun ydeOHOro mnpeamera «XuUMUs» Ha YriayOJEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHero oOuiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7aueil MEePBOCTEIICHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak o0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUYECKON
JIEATEIIbBHOCTH Y€JIOBEKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYpHhI. Perienue
TOM 3amaud Ha YyrIyOJIEHHOM YpOBHE H3YUYEHHS TMpeaMeTra Mpeanojaraet
peAIN3ALMIO TAKUX LEIEH, KaK:

e (opmMupoBaHME TpPENCTABICHUNA: O MaTepUATBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX W MTO3HABAEMOCTHU SIBICHUM MPUPOJIBI, O MECTE XUMHUH B
CHUCTEME €eCTECTBEHHBIX HayK U e BeAylled poiid B 0O0eCleueHUH
YCTOMYMBOTO  Pa3BUTUS  4YEJIOBEUECTBA: B  pEHICHUU  IpoliieM
HKOJIOTHYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPHUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
o0ecCIeueHn palMOHAIBHOTO TMPHUPOONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUS U OOIIEH KyJIbTyphl 4YE€JIOBEKa, a TAKXKE IKOJOTHUYECKHU
000CHOBaHHOTO OTHOIIICHUSI K CBOEMY 37I0POBBIO U MMPUPOJTHOU CpeIe;

e OCBOCHHME CHUCTEMbl 3HAaHMHM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: (GyHIaAMEHTATBHBIX
MOHSATUM, 3aKOHOB M TEOPUH XMMHUHU, COBPEMEHHBIX MPEJCTaBICHUN O
CTPOCHHHM BEIlIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJMOJICKYJSAPHOM, O  TEPMOJAMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAHUS XMUMHUYECKHX PEAKIUU, O



XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMax, 00 00mMx
Hay4YHBIX MPUHIMIAX XUMHYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHue y o0y4Jarommxcsl OCO3HAHHOTO IIOHHUMAaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUK JUIsI OOBSICHEHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHWMHH, JJIi OOBSCHEHUS WU
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTeCTBEHHO-HAYYHYIO MPHUPOIY;
IPAMOTHOTO pelieHus Ipo0jeM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIW3a ¥ OICHKH C ITO3UIIUHM YKOJIOTHYSCKOM 0€30MaCHOCTH MOCIICICTBUM
OBITOBOII M MPOHU3BOACTBEHHON [EATEIHOCTH YEJIOBEKA, CBA3AHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, UCIIOJB30BAaHUEM U  IepepaboTKOH
BCIIIECTB;

yriIyOJeHue  TMPEJACTAaBICHUH O  Hay4dHBIX  METOJaX  IMO3HAHUS,
HEOOXOMMMBIX JUIsI TIPUOOPETEHUS YMEHWUW OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBICHEHHUS XHUMHYECKHUX SBJICHUH, HMMEIOIMX MECTO B
MPUPOE, B MPAKTUYECKON IESITEIBHOCTH U TTOBCEAHEBHOM KU3HHU.

B mnmane peanuzanuu mepBOOYEPEAHBIX BOCIMUTATEIBHBIX U Pa3BUBAIOIIMX
GyHKIMNA TETOCTHOM CHCTEMBbl CPeIHEro oOHIero o0pa3oBaHUs NMPHU HU3YYECHUU
npeaMera «XuUMUS» Ha  YIIIyOJI€HHOM  ypOBHE OCOOYI0  aKTYallbHOCTh
NpPUOOPETAIOT TAKUE LT U 337a4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPHUPOJIBI,
YBaXEHUS K TMPOIECCY TBOPUYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIATHBIX HCCIIEIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU;

pa3BUTHE MOTHBAIlMM K OOYYEHHUIO U TMO3HAHUIO, CIHOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHMIO  HAa  OCHOBE  YCBOCHHUSA
OOIIEYEIIOBEYECKUX [IEHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCILIEKTYAIbHBIX M TBOPUYCCKUX
crocoOHOCTEeM oOyuaronuxcs, (GopMHpOBaHUE Yy HHUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMUIO Kak
YCJIOBHUIO YCHENTHON MPOo(EeCCHOHAIBHOM U OOIIECTBEHHOM JeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbI0 M TMOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMHpOBaHWEe yYMEHUH W HaBBIKOB Pa3yMHOTO MPHPOIOIOIH30BAHUSA,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPhI, IPUOOPETEHUE OMbITA 0OIIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN AEATEIbHOCTH.

OO611ee YKnCiI0 YacoB, MPEAYCMOTPEHHBIX JJIA U3YUYCHUS] XMMUU Ha yTIIyOJICHHOM
YpPOBHE CpeaHero obiero oOpazoBaHus, coctaBisier 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HefIeINI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPI'AHUYECKASA XUMUSA

Teopernyeckune 0CHOBBI OPraHUYECKOM XUMMH.

[IpenMer W 3HaYeHHWE OPraHUYECKOM XHMMHUHM, MPEACTABICHUE O
MHOT000pa3ny OPraHUYECKUX COETMHEHHIA.

DNEeKTPOHHOE CTPOEHUE aToma Yrjiepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOMKHOCTM aroMa yriepoja. XHMHYECKass CBS3b B
OpraHMYECKUX COEIMHEHMSIX. Tulbl THOpUAM3ALMM aTOMHBIX OpOuTaneu
yriepoaa. Mexanu3mbl 00pa3oBaHusl KOBAJICHTHOU CBsI3M (OOMEHHBIN U JIOHOPHO-
akuenTopHbli). Tumbl nepekpplBaHMs aTOMHBIX oOpOuTaneill, ©- U T-CBS3M.
OnuHapHasi, ABOMHas M TpolHas cBs3b. CHocoObl pa3pbiBa CBSA3EM B MOJEKYJax
opraHudeckux BemiecTB. [loHsiTue 0 CcBOOOJHOM paaukane, Hykieoduiae Hu
aneKTpodue.

Teopuss crpoeHnss oOpraHndeckux coeauHeHni A.M. byrtnepoBa w
COBPEMEHHBIE MTPEACTABIECHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpPraHUYECKUX COeNMHEHUH. MoneKkysipHble U  CTPYKTypHble  (HOpMyJIbl.
CtpykTypHble (GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpauIEHHa,
ckenerHas. M3omepus. Buuabl wm3oMepuHM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHbIE YPGEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIN
¥ ME30MEpPHBIN 3P PEeKThI).

[TpencraBienne o KiacCU(pUKAUMU OpraHudeckux BemiecTB. [loHsatue o
¢byHkunoHanbHOU rpymnme. I'omonorus. ['omonoruyeckue psanel. CucreMarnyeckast
HOMeHKkIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUs
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndeckux peakuui. OKuUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIINHA B OPTaHUYECKON XUMUMU.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHUs] BEIIECTB M WX MPEBpAllCHMIA:
O3HAKOMJIEHHME C O00pa3laMu OpraHWYecKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OMNBITHI II0 MPEBPALIECHUIO OPraHWYECKHUX BEIIECTB IPU HArpEBAHHUH
(nnaBneHue, OOYTJMBaHWE W TOPEHHE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpPTraHWYECKUX BEIIECTB.

YraeBoaopoasl.

Ankanbl. ['oMosornueckuil psj ajkaHoB, o0mIast GopMyia, HOMEHKIATypa U
M30MepHUs. DIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAHOB, SP -
ruOpUIM3anysl aTOMHBIX opOuTtanei yriaepoja, o-cBs3b. dusmyeckue CBONCTBa
AJIKaHOB.



XHMMHMUYECKHE CBOMCTBA QJIKAHOB: DPEaKUMM 3aMELICHMs, HW30MEpHU3aLNH,
JNETUIPUPOBaHMS, LIUKIN3ALNK, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUsI U TPUMEHEHUE AIIKAHOB.

[Muknoankanel. O6mas ¢popmynna, HOMEHKIATypa u nzomepus. OcodbeHHOCTH
CTPOEHMSI M XMMHMUYECKHUX CBOMCTB MalbIX (LMKIONpPONAaH, LMKIOOyTaH) WU
OOBIYHBIX (IIMKJIONEHTaH, IMKJIOTeKCaH) LUKIOAIKaHOB. CrocoObl MOMy4YeHUs U
IIPUMEHEHUE [IUKIIOATIKAHOB.

Ankensl. ['oMoyiormaeckuii psii aakeHoB, oOmas (opmysia, HOMEHKIATypa.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlKEHOB,  Sp°-
ruOpuan3anmsi aTOMHbIX OpOuTanei yriepoja, 6- U m-cBs3U. CTPyKTypHas U
reoMerpudeckas (muc-TpaHc-) uzoMepusa. DU3NYECKHE CBOMCTBA  AJKEHOB.
XUMUYECKUE CBOMCTBA: PEAKIUU IPUCOEAUHEHHUS, 3aMEIICHUS B O-ITOJIOKECHHE
IIpU JBOMHOM CBSI3M, MOJMMEpH3auuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peakiuy Ha JBONHYIO CBsI3b. CIIOCOOBI MOTY4YEHUsI U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. llonmumepuszanus
coOMpsKEHHBIX JUEHOB. CriocOOBI MOJTy4YeHUsI U IPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
MU30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, Sp-
ruopuaM3anys aTOMHBIX opOuTaneil yriaepoga. @U3NYECKHe CBOMCTBA aJIKUHOB.
XHWMHYECKME  CBOWCTBA:  pEaKUUM  NPHUCOCIUHEHUs,  JUMEpU3alUuud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TpOMHYIO CBs3b. KauecTBEeHHBIE peakliuu Ha TPOHYIO cBsi3b. CIIOCOOBI MOJTyUEHUs
Y IPUMEHEHUE aJIKUHOB.

ApomaTtuueckue yrieBoaopoasl (apeHsl). ['omonoruueckuii psig apeHoB,
obmiast popmyna, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH30ma. PU3MYECKHEe CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMU 3aMelIeHHs B OEH30JIbHOM KOJIbIIE U
YIJIEBOJAOPOJHOM pPaAUKaJle, PEAKUWA NPUCOCAUHEHUS, OKHUCJIEHHE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOLIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKAJIOB, KapOOKCUIBHOM,
THAPOKCHIBHOM, aMHUHO- M HUTPOTrPYMIbl, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposia. CrnocoObl NOTydYeHHs U
IIPUMEHEHUE apOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpupoausiii ra3. [lonytHele HedTsHbIE ra3sl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbIH yroas U npoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HeTu:



NEPETrOHKa, KPEKUHI (TEPMHYECKHM, KaTaTUTHYECKHUM), PUPOPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEX/Y pPa3IMUHBIMU KJIAaCCAMU YTJIIEBOIOPOAOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIIECHHs] TaJlofTéHa Ha TUAPOKCOrPYNIy, HUTPOrpyNIy, LUAHOTPYIIILY,
amMuHorpynmy. JleiictBue Ha TrajJOreHNpOU3BOAHBIE BOJHOTO U CIHUPTOBOTO
pacTBopa wEnoun. B3zanMopelcTBue NUraJoreHaJkaHOB ¢ MAarHUEM M ITUHKOM.
[lonsatne 0 METAJUIOOPraHUYECKUX COCAUHCHUSAX. Hcnonp3oBanue
raJIOr€HNIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHHKE M TMpPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHMS BEIIECTB M HUX IPEBPAILLCHMIA:
u3ydeHue (PU3MUECKUX CBOMCTB yIJIEBOJOPOAOB (PACTBOPUMOCTH), Kaue€CTBEHHBIX
peaxiuii yrieBoJOpOIOB Pa3MUHBIX KiaccoB (oOeciBeunBaHWEe OpPOMHON WK
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCHCTBUE alleTHJIEHA C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapyKeHHE
yriepoja M BOXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYYECHHE OTHUJICHA U
U3y4YE€HUE €ro CBOMCTB, O3HakomiieHue ¢ KosekuusMu «HepTts» n «Yromby, c
oOpa3uaMM IUIaCTMacC, KayyykKOB M PpE3UHbI, MOJEIMPOBAHUE MOJEKYJI
YTJIEBOJOPO/IOB U TFaJIOr€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucnopoaconepaxamiue opraann4eckue CoeAUHEHM.

[TpenenpHble OnHOATOMHBIE CHUPTHL. CTpoeHHE MOJIeKyl (Ha MpuMepe
METaHOJIa W H3TaHona). l'oMonorumueckuid pdan, obmas Qopmyna, H30Mepus,
HOMEHKJIaTypa © kinaccupukauus. Dusmyeckue CcBOWCTBA  MpeEIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBSI3M MEXAY MOJIEKYJIaMH CIHPTOB.
XHWMHMUYECKHE CBOMCTBA: pEAaKIWM 3aMEIICHUs, JEruapaTalud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKUMHM W  HEOPraHWYECKHUMHM  KHCIIOTaMHU.
KauecTtBeHHas peakiiysi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3sM uenoBeka. CrnocoObl MOJy4YEeHUS W TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OcoOEHHOCTH (PUBHYECKUX U
XUMHYECKUX CBOMCTB.

MHoOroaToMHble CHHMPTHI — JTWICHIVIMKOJIb W TIULEpUH. Puznyueckue u
XUMUYECKHE CBOWMCTBA: PEAKLMU 3aMEIICHHS, B3AUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKHMMM KHCIIOTaAMHM, KayeCTBEHHAs pEakUus Ha MHOIOATOMHBIE
cnuptel. [IpencraBieHre o MexaHU3ME PEAKIHMM HYKICO(PUILHOTO 3aMelleHUs.
JleiictBue Ha opraHu3Mm denoBeka. C(CnocoObl MNONyYeHHS UM NPUMEHEHUE
MHOTO2TOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUAPOKCOTPYIIIBI H
oensonpHOro sigpa. dusmueckue cBoiicTBa (enona. OcoOEHHOCTH XUMUYECKUX



cBOMCTB (eHona. KadyecTBeHHble peakuuu Ha QeHosl. TOKCHMYHOCTH (peHoa.
CrnocoObl osryuenus v npuMenenne penona. denondopmanbaeruanas cmoda.

KapOoHuiibHbIE COETMHEHUS] — albJETU]IbI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHON Tpynmbl. ['oMoOrHYecKue psibl albJeTUI0B U KETOHOB, 0OIas
dbopmyna, m3oMepusi U HOMEHKIaTypa. (DU3NUECKHe CBONCTBA albJCTHIOB H
KETOHOB. XMMHYECKHME CBOWCTBA  albJACTHJAOB M  KETOHOB:  pEaKUuu
npucoeanHeHus. OKUCIEHNUE albJEeru0B, KAYECTBEHHbIE PEAKIUN HA albICTHU/bI.
Crioco0OblI osTydeHus: ¥ MPUMEHEHHUE albACTHAOB U KETOHOB.

OOHOOCHOBHBIE MTpEAEIbHBIE KApOOHOBBIE KUCIOTBHI. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHkIatypa. @u3znueckrue CBOMCTBA
OJTHOOCHOBHBIX MpPEJENbHBIX KapOOHOBBIX KHUCIOT. BogoponHbIe CBS3M MEXITY
MOJIEKYJIaMUA KapOOHOBBIX KHCIOT. XMMHUYECKHUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakiusi dTepuukanEM, peakuud C yY4acTHEM YIJIEBOJOPOIHOTO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHCIOTHL. [loHATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEICIbHBIX U apOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraButenu BBICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTUHOBAsA, OJIEMHOBAs, JUHOJEBAS,
JuHOoNeH08as KUcnoTbl. CocoObl MOTYYEHUs: U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble >¢upbl. ['omonornueckuir psj, obmas Gopmyna, u3omMepus U
HOMEHKIaTypa. PU3NYECKUE M XHUMHUYECKHE CBOWMCTBA: TUAPOJIU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupei. Ctpoenue, GpU3NUECKUE U XUMUYECKUE CBOWCTBA XKUPOB: TUAPOJIH3 B
KHCJION U 11enoYHor cpene. OCOOEHHOCTH CBOWMCTB KUPOB, COAEPKAIIMX OCTATKH
HETpPEIETbHBIX JKUPHBIX KUCIIOT. JKUphl B IpUpo/IE.

MpbL14 KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, MX MOFOIIIEE JCHCTBHE.

OO61mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBoaos (MOHO-, -
U nonMcaxapusibl). MoHOcaxapuIbl: TIIOKO3a, (PpykTo3a, TrajiiakTo3a, pudo3a,
Je30Kcupr003a. PU3NYEeCKUe CBOMCTBA W HAxXOXXJICHHE B Ipupoje. DOTOCHHTES.
XUMHUYECKHE CBOWCTBA IJTIOKO3bI: PEAKIMU C YYaCTUEM CHUPTOBBIX U aJIbJICTUIHOU
rpynI, CIOUPTOBOE U MOJOYHOKHCIOe OpokeHue. [IpumeHeHue TIIOKO3bI, €&
3HAYECHUE B KU3HEAECATEIBHOCTH Opranu3Ma. /[ucaxapuael: caxaposa, MaJbTO3a U
JaKkTo3a. BoccTaHaBnMBaKOIME U HEBOCCTAHABIIMBAIOIINE AUcaxapuasbl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHenue. [lonucaxapuabl: Kpaxmall,
MJIMKOTEH U 1eunono3a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmana, TJIMKOTeHa |
LEJUTI0JI03bl.  PU3MYECKHE CBOMCTBA Kpaxmaia M LEJUIFOJIO03bl. XHUMHYECKHE
CBOMCTBAa Kpaxmaja: THAPOJW3, KaYECTBEHHAs PEaKus ¢ MOAOM. XUMUYECKHE
CBOMCTBA LIEJUIIOJIO3bI: TUAPOIU3, ModyyeHue 3(pupoB uemionossl. [loHsarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN MIETK).



OKCIEpUMEHTAIbHBIE METOJbl H3yYE€HHUS BEIIECTB M WX MpPEBpaIICHUMN:
PacTBOPUMOCTb PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHMPTA B AJIBJIETU] HAa PACKAJIIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JUXPOMATOM Kaius (BO3MOXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUWW Ha albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  meau(Il)), peakmus raunepuHa ¢
ruapokcuom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE PacTBOpa IIOKO3bl ¢ ruapokcuaom meau(Il), BzanmoneiicTBue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaMm «CHupTel U
(denonb, «KapOoHOBBIE KHUCTOTHI. CII0XKHBIE 3(PUPBD».

A3oTcoaep:kaiiue OpraHu4ecKue CoeAUHEHM.

AMMHBI — OpraHMYEcKUe MPOU3BOJHBIE amMmMuaka. Knaccudukaius aMuHOB:
amnpaTHIECKUEe ¥ apOMATHUCCKHE; IePBUYHBIC, BTOPUYHBIE W TPETHYHEIE.
Crtpoenue monekyn, obmas ¢opMmyna, U30MEpHs, HOMEHKIATypa U (QU3NIECKHUe
cBoOicTBa. XMMHUYECKOE CBOMCTBA anu(paTHUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHNE, B3aUMOJAECHCTBHE NMEPBUYHBIX AMHUHOB C a30THUCTON KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHUIIMH — TIPEACTaBUTENb AaMHUHOB apomaruueckoro psga. CrpoeHue
aHwiInHa. B3anMHOe BiIMsHUE TPy aTOMOB B MOJIeKyJie aHuIMHA. OCOOEHHOCTH
XUMHUYECKUX CBOWMCTB aHuiMHA. KauecTBeHHbIE peakiuu Ha aHuiduH. CrocoObl
MOJIyYeHUs] M TNpUMEHEHHE anudaruyeckux aMuHOB. [lonydyeHue aHwIMHA U3
HUTPOOEH301a.

Amunokuciotel. HoMeHnknatypa u nzomepus. OTAeNbHBIE TPEACTABUTENHN O
AMUHOKHUCJIOT:  TJIMUMH, ajJaHuH. @OU3WYecKue CBOMCTBA  AMHHOKHUCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpHBIX  OpraHUYECKHUX
COCJIMHEHUM, peaKius TMOJUKOHJICHCAIUU, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKHUCIOT. CUHTE3 W THAPOJIU3 NENTUIOB.

benku kak mnpupoaHbie Tonumephl. llepBuuHasi, BTOpUYHAs M TpETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJKOB: TUAPOJIH3, JCHATYpaIlus,
KaueCTBEHHbBIC PEAKIIMU HA OCJIKH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsS BEIIECTB M HX MpEeBpallCHUN:
pacTBopeHre O€NKOB B BOJE, JCHATypalusi OEJIKOB NMpU HArpeBaHUM, LIBETHBIC
peakuuu Ha O€JIKM, pEelIEHUWE HKCIEPUMEHTAJIbHBIX 33Jad [0 TeMaM
«A3oTcopepkalue — OpraHMyeckue  coeauHeHus’» U «Pacmo3HaBanue
OPTaHUYECKUX COCIUHCHUID).

BbicokoMouleKy IsIpHbIE COeTHHEHUS.

OCHOBHBIC TOHSATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHASI MOJIEKYJIsipHas



mMacca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHHH —
MOJIMMEPHU3AIIS U MOJTUKOHICHCAIHS.

[Tomumepubie wmatepuansl. [lmactmaccsl  (MOJMATUIIEH, TOJUIPOIUIIEH,
MOJUBUHWIXJIOPHUA, TOJUCTUPOJ, MOJUMETUIMETAKpUIaT, MOJUKapOOHATHI,
noavdTWIeHTepedTanaT). Y THIN3aius u nepepadboTka miacTUKa.

D1acTOMEPHI: HaATypaJIbHBIN Kay4yK, CUHTETUYECKUE KayuyKu
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanpHbIe (XJIONOK, MIEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tomumepsl CHEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJjap,
AIIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMOopasaraeMble MOIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJIEHHE C 00pasliaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, TJIACTMAcCC,
Kay4yKOB, PEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7au 1o Teme «Pacrno3HaBanue
MJJACTMACC W BOJIOKOH).

Pacuérnrble 3amaun.

Haxoxnenue MonekyasipHOH (GOpMysbl OPraHHMYECKOTrO0 COCAMHEHHS I10
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAaXOXKJIEHUE
MOJIEKYJISIpHON  (OpMYJIbI OPraHUYECKOro COeAUHEHUs 1Mo Mmacce (00béMy)
OPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MHPOAYKTOB
peaKkiMy W/UIUM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYEeCcKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
NOJIYYEHUsI, ONpPENENICHUE JOJM BBIXOJIa MPOJAYKTa PEAKIMU OT TEOPETHYECKH
BO3MOYHOTO.

MexnpeIMeTHbIE CBS3H.

Peanu3zanus MeXnpeIMETHBIX CBA3EH MPU U3YUYEHUH OPraHMYECKON XMMHHU B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaK U TOHSITUH, MNPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBJICHWE, HAYYHBIN (DaKT, THUIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIOICHUE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJIE€Ib, MOJIETTUPOBAHHE.

®duzuka: Marepusi, aToM, DJJIEKTPOH, MPOTOH, HEUTPOH, MOJEKya,
HHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €JIMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kjerka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Metaboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM U TeTepOTPO(HBIA TUIl MUTAaHUSA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHUPBI, HYKJICUHOBBIC KHCIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HbIE HCKOTaeMbI€, TOTUIUBO.

TexHONOTHA: TNHINEBBIC MPOAYKTH, OCHOBBI PAIMOHAIBHOTO IHTAHHS,
MOIOIITUE CPEICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX saep. XUMHYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHU. ATOMHBIE opOuTany. Kmaccudukamnmss XuMHIeCKUX dJIEMEHTOB (S-, P-,
d-, f-omements). PacmpeneneHue dNEKTPOHOB TIO AaTOMHBIM — OpPOHUTAISM.
DOnexkTpoHHbIE KOH(UTYpAIIMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOIO MEPHOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHHH, 3JICKTPOHHBbIC KOH(MUTYypallui HOHOB.
DNEeKTPOOTPUIIATETLHOCTD.

[lepnognyecknil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBs3b NepUOIUYECKOTO 3akoHa U lleproanueckoil cucTeMbl
XUMHUYECKUX  DJIEMEHTOB C COBPEMEHHOM TEOPHUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU
IPOCTBIX M CIOXHBIX BEIIECTB [0 TpynnaM M [EepuojaM. 3HayeHUe
nepuonueckoro 3akoHa /.M. Menneneena.

Xumuyeckass CBSI3b. BuUIbl XUMHUYECKOW CBSA3U: KOBAJEHTHAs, HWOHHa,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOW CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPrUs U JIMHA CBA3U. [[0JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBaJICHTHOM cBsi3u. KpartHele cBsi3u. Bogopoanas cB3b.
MexMoIieKyJIIpHble B3aUMOCHCTBUS.

BajleHTHOCTP M BaJIECHTHBIE BO3MOXXHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOMU
CTPYKTYpBI MOJIEKYJ C UX T€OMETPUUYECKIM CTPOEHUEM (HA MPUMEPE COCTUHEHUIM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeuHeHusX. COCTaB KOMIIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTesb, JIMTAHAbl. 3HAUEHHE KOMIUIEKCHBIX COEIMHEHUU.
[ToHsITHE O KOOPAMHALMOHHOW XUMUHU.

BemectBa  MOJIEKYJISIPHOTO UM HEMOJIEKYJSIPHOTO  CTpOE€HUs.  THUIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucrepcHeIx cucrtemax. MctuHuble pacTtBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAKEHUS KOHIICHTPAIIUU PACTBOPOB:
MaccoBasi J10Jisl BEUIECTBA B PaCTBOPE, MOJISIpHAsi KOHIIEHTpalus. HacblllieHHbIe 1
HEHACBIILIEHHbIE PACTBOPHI, pACTBOPUMOCTb. KprcTamioruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATILHBIC
Ha3BaHUS OTIEIbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukaiums XuMHUUEeCKMX peakiui B HEOPraHWYECKONW U OpraHUYeCKOM
XUMUH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpaIlCHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeruioBbie 3(HEKThI XUMUYECKUX PEAKITUH.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakiiu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE ¥ TE€TEPOreHHbIE peakuu. Katanns u KaTam3aTopsl.

OOpatumMbie 1 HEOOpaTHMbIC peakIuu. XuMU4IecKkoe paBHoBecre. KoHcTanTa
XAMHUYECKOTO paBHOBeCHUsA. DakTOpbI, BIMSIONIME HA IOJOXKEHUE XHUMHUYECKOIO
paBHOBECHS: TEMIIEPATYpa, JABJICHUE U KOHLUEHTPALMU BEIIECTB, YYACTBYIOLINX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOOHBIX PACTBOPOB: KHUCIOTHAs, HEUTpPAJIbHASA,
nienoyHasi. Bomopoausiii nokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb MW BOCCTAHOBUTEINb. lIponecchl OKHCIEHUS W BOCCTAHOBJICHUS.
BaxHelme OKUCIUTENM W BOCCTAHOBUTENIU. MeEToHa 3JIEKTPOHHOro OasnaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BELIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BENIECTB M HX MpPEBpallCHUN:
pa3J0KEHHUE TIEPOKCUIA BOAOPOJA B MPUCYTCTBUU KaTAIM3aTOpPa, MOMAEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eieHre
Cpeabl PacTBOPOB C IMOMOIIBIO HHIAWKATOPOB, HU3YYEHUE BIMSHUA PA3IAYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHYECKOM pEaKIMU M TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSL.

Heopranuuyeckass xuMus.

[Tomoxenne HemetawioB B [lepuogumueckoil cucremMe XUMHYECKHUX
anemenToB J.U. MenaeneeBa 1 0COOEHHOCTH CTPOCHHUSI UX aTOMOB. Dusznueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONUSI HEMETAJUIOB (HAa MpUMeEpe KHUCIOPOJa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydyenue, gusnueckne M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMA M  HEMETAJJIaMH, BOCCTAHOBUTEIBbHBIE CBOMCTBAa. ['mapunsbl.
TorrMBHBIE PJIEMEHTHI.

["amorensl. Haxoxknenune B mpupoje, CrocoObl MOdydeHus, (GU3NYECKUE H
XMMHUYECKUE CBOMCTBA. [ aJloreHOBOAOPOAbI. BaxkHeIe KUCIOPOACOACPKAIINE
COCIMHEHUs TrajoreHoB. JlabopaTopHbie U MPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHHS
rajnoreHoB. [[ppuMeHeHre raJoreHoB U UX COCAMHEHU.



Kucnopon, o3oH. JlabopaTopHble U MNPOMBILIUIEHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopona. Ou3nyecknue U XMMHYECKUE CBOMCTBA M NMPUMEHEHHE KUCIOpoAa U
030Ha. OKCUABI U MEPOKCUBI.

Cepa. HaxoxpaeHue B TpHpPOAE, CIOCOOBI TONYYCHHS, (PU3NUECKHE W
xumudeckue cBorictBa. CepoBomopon, cyibbumasl. Oxcupa cepbi(IV), oxcua
cepbl(VI). CepHucras u cepHas KHCIOTBI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxnenue B mpupoae, cHocoObl MOMy4YeHHs, (Qu3MUecKue u
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHne azoTta
U €r0 COeAMHEHUN. A30THBIE YIOOPEHMSL.

®ocdop. Haxoxnenue B mpupoie, cnocoObl MOIydeHHs, (U3HUecKue u
xumudeckue cBoictBa. Dochuapl u pochun. Oxcumsr dochopa, dochopuas
kuciora u e€ conu. llpumenenue ¢ocdopa u ero coenunenuii. dochopHbie
yA0OpeHus.

VYrinepon, HaxoxkaeHuWe B HOpUpoAe. AJIIOTPOIHBIE  MOAU(DUKALMM.
duznyeckue W XUMHYECKHUE CBOMCTBA MPOCTHIX BEIIECTB, O0OpPa30BAHHBIX
yriepoaoMm. Okcup yrinepona(ll), oxcun yrnepona(IV), yronpHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DyinepeHsl, rpadeH, yriaiepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupone, CrocoObl MOJMyYeHHs, (PU3NYECKHE H
xumuyeckue cporctBa. Oxcun kpeMHusi(IV), KpemHHEBas KHUCIIOTA, CUJIMKATHI.
[IpumeHneHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenue MerawioB B Ilepuonyeckoil cucTeMe XMMUYECKHX 3JIEMEHTOB.
OcCoOEHHOCTH CTPOEHHUS OJJIEKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrue
¢u3nyeckue cBoWcTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DNEKTPOXUMHUYECKUN  PsJl  HampspkeHuid  MeTauioB.  OOmme  crocoOsbl

MOJTyYEHUS METAJUIOB: TUAPOMETAIITYPIHUS, MMUPOMETAIUTYPIHsl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amuThl OT
KOpPPO3UH.

Oo6mas xapakrepuctrka MmeTtamioB [A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX 2JJIeMEeHTOB. Harpuii wu kanwil: mnoiydeHuwe, ¢u3MUECKUEe U
XUMHAYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUMN.

OO6mas xapakrepuctuka metaioB IIA-rpynmer Ileproguyeckoil cucTemsl
XUMUYECKUX JJIEMEHTOB. Maruvii u KaJblLMil: moiiydyeHue, (U3HYEeCKue u
XUMHYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBIX BEIIECTB M HX COECAUHEHUMU.
’KécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUSI.



ATIOMUHMN: NToTy4yeHue, GU3ndeckue 1 XMMUYECKUEe CBOMCTBA, TPUMEHEHUE
POCTOTO BEIeCTBA M €ro coeAuHeHuil. AmdoTepHble CBOWCTBA OKCHAA WU
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI alTFOMUHUSA.

OOmasi  xapakTepucThka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[Iepronnyeckoi CUCTEMbI XUMUYECKUX SJIEMEHTOB.

@u3nuecKue 1 XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnl. OKCHIbI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl U auxpomathl, HX
OKHCJIUTENbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHla W €ro COEAWHCHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(Vl) wu
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHbIC CBONCTBA.

Pu3nuecKre U XUMHUYECKHE CBOWCTBA JKeJie3a U ero coeAuHeHud. OKcuapl,
rugapokcuanl u conu xeneza(ll) u xenesa(Ill). [Tonydyenne u npuMeHeHUe Kene3a
Y €r0 CILUIABOB.

Pu3nyecKkre 1 XUMUYECKUE CBOMCTBA MEIU U €€ coeauHeHui. [lonydyenue n
MIPUMEHEHHUE MEIU U €€ COCTMHEHUM.

[Muuk: momydyeHue, (GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [[pumeHnenune
[IAHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHsS BEIIECTB M HX MpPEBpallCHUN:
u3ydeHue oOpaslloB HEMETAJIOB, TOpeHue cepwl, gocdopa, kene3a, MarHus B
KUCJIOPOJIE, HW3YYECHHE KOJUIEKIMU «MeTamisl W CIUIaBbDY, B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJIOM (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IEJI0YEH, KAYECTBEHHbBIE PEAKLIMU Ha HEOPraHWYECKUE aHUOHBI, KATUOH BOAOPO/Ia
M KaTHMOHBbl METAJUIOB, B3aWMOJECHCTBUE THUIPOKCUIAOB AQJIOMUHUS U ILMHKA C
pacTBOpaMM KHUCJIOT WU LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10 TEMaM
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U (hochop U UX COCIUHEHUSY,
«Mertasibl TJIaBHBIX TOATPYIID», «MeTasuibl TOOOYHBIX MOATPYIII.

XuMHS M KU3Hb.

Ponp xumuu B o0ecrieueHUM yCTOMYMBOTO pa3BUTHA deloBedecTBa. [loHsTue
O HAY4YHBIX METOJIaX TO3HAHUSI M METOAOJIOTMA HAYYHOIO HCCIEHOBAHMS.
HayuHble MpUHIIMITBEI OpraHru3alui XMMHUYECKOT0 Npou3BoaACTBa. [IpombliieHHbIE
CIIOCOOBI MOTYYEHUSI BAXKHEHUIITNX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TOJIYYeHHUSI METAJUIOB U
CIJIaBOB. XUMMYECKOE 3arps3HECHUE OKPYKAIOUIEH CPEeAbl U €r0 MOCIEACTBUS.
Ponp xumMuu B o0ecrieueHrH YHEPreTuueckoil 6€30MacHOCTH.

Xumusg U 300pOBbe 4enoBeka. JlekapcTtBeHHwnle cpencrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUN MEIULIHBI.



XUMHS IMUIA: OCHOBHBIE KOMIIOHEHTHI, MUILEBLIC J00aBKU. Poiib XuMuu B
00eCIICYeHUH MMUIIEBOM 0E30ITaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xumus. [IpaBuna
0€30I1acHOT0 HCIOIb30BaHUs TpEnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
JKH3HU.

XWUMHUSL B CTPOUTEIbCTBE: BXKHEHIIINE CTPOUTEIbHBIC MaTepuasbl (IIEMEHT,
OCTOH).

XuMus B CEIbCKOM X03sicTBe. OpraHn4yecKre 1 MUHEpaIbHbIE Y100pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamHuKa.
Marepnainsl 11 2neKTpoHUKU. HaHOTEXHOMNIOTM Y.

PacuéTtHnie 3agaum.

PacuéTel: mMaccel BeriecTBa WiM 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi OOBEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOMYKTOB PEAKIMH, €CIIA OJHO W3
BCIIIECTB HMMEET IIpUMEecH, Macchl (00BEMaA, KOIMYECTBA BEIIECTBA) MPOIYKTa
peaKkluu, €CIM OJHO M3 BEHIECTB JaHO B BHJAE pPacTBOpa C OINPEACIEHHOMN
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHIICHTpAIIMU BEILIECTBA B pPacTBOpE, JO0JU BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHBIE CBSI3H.

Peanmmzanmst  MeXINpeAMETHBIX  CBA3ed TMpU  HU3YyYCHUM  OOmed w
HEOpPraHU4YeCKOW XUMHUU B 11 Kiacce OCyIIECTBIAETCA Ye€pe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATUH, IPUHATHIX B OTACIIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJlu3, CUHTE3, KiIacCUu(UKaIus, MepuoIuIHOCTh, HAOIIOSHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OdJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTUUYECKUN YPOBEHb,
BEIIIECTBO, TEIO, OO0OBEM, arperaTHOE COCTOSHHE BEIECTBa, HACAIBHBIN Ta3,
(bu3nYeCcKUe BETUYUHBI, ¢IMHUIIBI H3MEPECHHS, CKOPOCTh, JHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, 3KocucTema, ouocdepa, MeTaboInU3M, MAKPO-
U MUKPODJIEMEHTBI, OCJIKH, KUPbI, YTIEBObI, HYKIEMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIC MTOPOJIBI, MOJIC3HBIC UCKOIIAaeMbIe, TOTUIMBO,
pECYpCHI.

TexHoJIOTus: XUMUYECKasi MTPOMBIIIJIEHHOCTb, METAJUTypIUsi, CTPOUTEIIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsT MPOMBIIIJIEHHOCTb,
dhapMarieBTHUYECKASA MIPOMBIIIJIEHHOCTb, MPOM3BOJICTBO KOCMETHYECKHUX



npermaparoB, IIPOU3BOACTBO KOHCTPYKOMOHHBIX MATCPHUAJIOB, JJCKTPOHHAA
IMPOMBINIJIICHHOCTh, HAHOTCXHOJIOTHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHN A ITPOI'PAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

B cooTBeTcTBUM € CHCTEMHO-ACSATEILHOCTHBIM TOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaAMeTa «XHUMHs» Ha ypPOBHE CPEIHErO
o0mero 0o0pa3oBaHMsS BBIJICICHBI CIEAYIONIME COCTAaBJSIONIME: OCO3HAHUE
OOyYaroIIMMHUCS POCCHUMCKON TpaKJAHCKOW HMJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIETICHUI0; HAIMYHE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMd M HOPMaMU TIOBEJCHUS; HaJU4Yue
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUUTaHBbI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUSA TMpeaMera «XUMHUS»  OTpakaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOyuJarommxcs B MPOLEecce peaan3aui 00pa3oBaTeIbHON AEITEIbHOCTH.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS TpeaMera «XUMHUS»  OTpakaroT
c(hOpPMHUPOBAHHOCTh OIBITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyarommxcsi B MpOIEcce peannu3anuu o0pa3oBaTelbHON AESTEIbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamIaHCKOr0 BOCIIMTAHMS

OCO3HAHMS 00YYaIOUUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEH,
YBaYXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M TNpaBUJiaX MEKIMYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMaTh W NPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IMUHbIX BUJIOB YUCOHOU NIESITEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOLICHUSI K HWCTOPUYECKOMY M HAy4YHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTM TEOPUU M TMPAKTUYECKOTO
MPUJIOKEHUSI XHUMHHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAyKH €CTh pe3yjbTaT
JUTMTENIbHBIX ~ HAOJIOJEHUN, KPOIMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



WHTEpeca M T[03HABaTEIbHBIX MOTHBOB B TMOJYYEHHUH M MOCIEAYIOIIEM
aHanu3e WHQPOpMaIMU O MEePEAOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAallUM, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHHUE U TMOCTYIKH CBOMX TOBAPHUILEH C
MO3UIINKA HPABCTBEHHBIX W MPABOBBIX HOPM H C YUYETOM OCO3HAHUS IOCICACTBUI
MOCTYTIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHUMAHUS IIEHHOCTEH 3M0poBOTO W 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3HUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOoicHUsT TIpaBWJI 0e30MmacHOTO OOpallleHus C BeleCTBaMU B OBITY,
MOBCEHEBHOM KU3HU, B TPYAOBOM JEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HMHIWBHAYAJIbHOTO ¥  KOJUJICKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHMS TOCHEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTpeOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BaTEIbCKOM
NEeSATEIbHOCTH, OOILIECTBEHHO IOJE3HOM, TBOPYECKOM W JPYruX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTHYECKUX 3aj]1a4y
COI[MAILHOM HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY M3y4YeHHUI0 nmpodeccuil pa3iuyHOTO pojia, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXXEHUS K TPy, JIIOJSIM TpyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHOH TPacKTOPUH
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aiiuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
nmoTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOIIECHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HHU HA 3E€MIIE;

MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJIOTHYECKHX MpoOJieM, BIUSHUS
SKOHOMHMYECKHUX IPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATIBHOW CPEIBI;



OCO3HaHUS HEOOXOJUMOCTH HCIONb30BAHUA JOCTHXKEHUW XUMHH  JUIS
pELIEHUs BOIIPOCOB PAallMOHAIBHOTO IPUPOJOTIOJIb30BAHMS;

AKTUBHOIO HENPUATHUS JICUCTBUWA, NPUHOCALUIUMX BpEl OKpYKarolleu
NPUPOJIHON Ccpejlle, YMEHHSI MPOTHO3UPOBATh HEOJArONPUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIaTh UX;

HaJIM4Yusl pa3BUTOr0 3KOJIOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPBHI,
ombITa NEATEIbHOCTH HKOJIOTHYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO TNPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyK{ U OOIIECTBEHHON NIPAKTUKH,

MOHMMAHUSl CHeUu(UKA XUMHUU KakK HayKd, OCO3HaHUS €& pojiu B
GbopMHpPOBaHUN PALMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKpYKarolIeM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuu MpoOJeM COXpaHECHHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAUMMOCTH XHMHHM JJIi  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHHUCTHUYECKON HAMpaBICHHOCTH W BaXXHOMl pOJIM B
CO3JaHMM HOBOW 0a3bl MaTepUaIbHOM KYJIbTYpbl, B PEUIEHUU TJIOOATBHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHUSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U PKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUU
YCJIOBUM yCHEUIHOTO TPY/Jia U SKOJOTHYECKA KOMGMOPTHOM JKU3HU KaXKJAO0ro 4jieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHHMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHAJM3a U OOBSCHEHUS SIBIICHUM OKPYKAIOIIEro Mupa u
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeNIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HayuyHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEIbI0 TOJyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Npo0eM B peabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTHM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY TMOJyYCHUIO HOBBIX 3HAHUN 10 XHUMHHU B
COOTBETCTBHHM C KM3HCHHBIMH TTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziu4HbIX chepax npodeccuoHaIbHOM
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MertarnpeaMeTHbIe pe3yJIbTaThl OCBOCHHS MPOTPAMMBI TT0 XMMHUHU Ha YPOBHE
CpeaHero oo1iero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMblE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIONIUXCS
MEXKIUCIUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TOHSATHS, OTPaKaOIINe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHenuuKy METOIOB TO3HAHUS,
HCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIIecC, CUCTeMa, HayYHBIA (paKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJoOBaHNe, HAOIOIeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHE);

yHUBEpCaIbHbIC y4eOHbIEe NeWcTBUs (MO3HABaTEIbHbIE, KOMMYHUKATUBHEIE,

pETYJISATUBHEIC), 00€eCIeunBaroIIe dbopmHpoBaHUe (YHKIIMOHATBLHOM
IPaMOTHOCTH M COITMAIEHON KOMITETEHITUN 00YyJarOUXCs;
CIOCOOHOCTH 00yJaroIIXCcs HUCIIOJb30BATh OCBOECHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIC
JICUCTBYS B MIO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTCIHHBIMH, KOMMYHHKATUBHBIMH ¥  PETYJISTHBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

1) 6a3oBble JJOrHYecKHre JAeCTBUSI:

CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aAKTyaJlM3UpOBaTh  IMpoOJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JACATEIbHOCTH, 3aJaBas MApaMeTpPbl M KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJICHHBIMU IEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHWU TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKKU TMOHATHM M yCTAHABIMBATh WX B3aWMOCBS3b,
HCITI0JIb30BaTh COOTBETCTBYIOIINE TOHATHS JJIsl OOBSICHEHUS! OTACIBHBIX (PAKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU IJIs KiIacCUPUKAIIMU BEIIECTB W
XAMHUYECKUX PEAKIUN;

YCTaHaBJIMBAaTh MNPUYMHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJICHHUS (MHIYKTUBHBIC, JIC€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJIICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSThH B MPOLECCE MO3HAHUS UCIOJIb3YEMbIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, IPEOOPA3OBBIBATH MOJICTLHBIC TPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKkas (opmylia, YpaBHEHHE XUMHUYECKOU



peakluy — TMpU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3ajad,
NPUMEHSTh HA3BaHHBIE MOJCIIbHBIC TIPEJICTABIICHHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE N1eICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XHUMHYECKUX
peakuuii;

dbopMyIUpOBAThH 1IENIU U 3a/1a4U UCCIIEI0OBAHMS], UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KaueCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI U (DOPMHUPOBAHMS THUIOTE3BI 1O MPOBEPKE MPaBUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJECTh HABBIKAMHU CAMOCTOSITEIBHOIO IIJJAHUPOBAHUS W IPOBEICHHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
IpoIecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (popMyIupoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YIbTATOB UCCIIECIOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTUET O NPOAETaHHON paldoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIIENOBATENLCKOW U MPOEKTHOM
NESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO Pa3IudHbIX
METO/I0B [TO3HAHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B Pa3jMYHBIX HCTOYHUKAX uHPopManuu (Hay4dHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COAEpPKaHUA, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHETa), aHanmM3UpoOBaTh WH(POPMALMIO PA3IMYHBIX BHIOB U (opM
IIpE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh u
HEIIPOTUBOPEUYNBOCTb;

(GopMyJIMpOBaTh 3alpPOChl U MPUMEHATh PA3IMYHbIE METOJABI MPU MOUCKE U
orObope wuHpOpMaLMKM, HEOOXOAMMOM [JIsi BBIIOJHEHHS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HMCIHOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMy  TpEACTaBICHUS
uH(popmauu (cxemsbl, rpaduKu, TMarpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMHUYECKON HH(OpMAIMel: TNpUMEHSATh MEXIpeaMeTHble ((du3nueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpeBUATYPHI, HOMEHKIIATYPY;

HCIIOJB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAJHOCTH.

KoMMyHUKAaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[aCMOﬁ TCMBI B XO0AC AHraJiora W/
AHUCKYCCHUH, BBICKA3bIBATH UACH, q)OpMy.TII/IpOBaTB CBOU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)K@HHOfI 3aJa4n,

BBICTYNIATh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIHHOU JESITEIBHOCTH,
MOJIYYCHHBIX CAaMOCTOSTEIBLHO MIJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITOTHCHUH
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTUICCKOH pabOThI 1O MCCJICTOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaanu3aluid yaeOHOTO MPOEKTa, U (POPMYyIMPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

Pery.l'lﬂTl/lBHl)Ie YHuBEpPCaAJIbHbIC yqeﬁnble I[eﬁCTBHﬁ:

CaMOCTOSITEIIBHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO II03HABATEIbHYIO
NEATENIBHOCTh, Olpenensasd €€ Lenu W 3aJadd, KOHTPOJIUPOBaTb U II0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MPEIaraeMblii  alrOPUTM JCUCTBUNA TpHU
BBIIIOJIHEHUH YYEOHBIX U HCCJEN0BATENbCKUX 3a7ady, BbIOMpaTh HauoboJjee
3¢ (EeKTUBHBIA CHOCOO MX pEIICHUs C Y4YETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH Ha OCHOBE CaMoOaHaiu3a M
CaMOOLICHKHU.

IMMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yJabTaThl OCBOCHHS MPOTPAMMBI 10 XUMUHU Ha YTIyOIEHHOM
YpPOBHE Ha YPOBHE CpeAaHEero oOIero oOpa3oBaHHUs BKIIOYAIOT CleudUUecKue
JUTsl yaeOHOTO mpeaMeTa « XUMUs HaydHbIe 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIUU U MPEOoOpPa30BaHUIO 3HAHUM, BUJBI JIEITEIbHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3IMUYHBIX YUEOHBIX
CUTYaIMsIX, a TAKXKE B peabHBIX KU3HCHHBIX CUTYyaIlUsIX, CBI3AHHBIX ¢ XUMuel. B
mporpaMme MO XHMHHM TIPEIMETHBIE PEe3yJbTaThl MPEACTABICHBI MO TOJaM
U3Yy4YCHHUS.

10 KJIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJIi B 00ECTIEYCHUH YCTONYMBOIO
Pa3BUTHS YEIIOBEUECTBA B PEIICHUU MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKON U



MUIIEBOI 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B oOecrieueHUun pPalMOHAIIBHOTO
MPUPOOIOIL30BaHUs, B (POPMUPOBAHUM MHUPOBO33PEHUSI U OOIIEH KyJIbTYpbl
YEJIOBEKa, a TaKXe OKOJOTMYECKHM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3JI0POBBIO U IPUPOHOM CPEJIE;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATUS — XUMUYECKUHN JIEMEHT, aTOM, SIAPO U DIEKTPOHHAS
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUS aToMa, THOpPUAM3aIlldsg AaTOMHBIX OpOWTajleil, HWOH, MOJIeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIJIEPOIHBIN CKeJET, (QyHKIMOHAIbHAS
rpynna, pajgukaig, CTPYKTypHble (opmyisl (pa3BEPHYTbIE, COKpAIEHHBIE,
CKEJIETHBIE), M30MEpHsS CTPYKTypHas M TPOCTPAHCTBEHHas (TeoMeTpuveckas,
ONTHYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAN, TOMOJIOTH, YTIEBOAOPO/BI,
KHUCJIOPOJI- M a30TCOAEpKAIlME OPraHUYECKUE COECTUHEHHsI, MOHOMEp, MOJIUMEp,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS; TEOPHM, 3aKOHBI
(nepuoanueckuit 3akon J[. WM. MeHnneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEeBpaIlEHUS JHEPrud TPU XUMHUYECKHUX PEeaKIMsix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHH, MUPOBO33PEHUECKHUE 3HAHMSI, JIe)KAIlUe B OCHOBE
NOHMMAaHHUS MPUYMHHOCTUA U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MPEACTaBICHUS
O MEXaHW3Max XHUMHUYECKHX pEaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O B3aUMHOM BJIHMSHUH aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3(pdexThi, opueHTtanTs! 1 u Il pona);
(akToJIOTUYECKUE CBEACHMSI O CBOICTBaX, COCTaBe, IMOJYYEHHUU U OE30MacCHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHYECKOMN
NESATENIbHOCTH ~ YeNOBeKa, OOIMMX  HAay4YHbIX  NPHUHIHUIAX  XUMHYECKOTO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOJIA, TEPEPAOOTKU HEPTH);

c(OPMUPOBAHHOCTh YMEHUIl: BBIABIATH XapaKTepHbIe MPHU3HAKU MOHATHUH,
YCTaHABJIMBAaTh UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIINE MOHATUS IpPU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCTIOJIb30BaTh XMMHUYECKYI0 CUMBOJIHKY JJISi COCTABICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTaBIISITh YPABHEHHUSI XMMHUECKUX PEAKIUHA M PACKPBIBATh MX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  MOCPEJACTBOM  COCTABJICHHUS
AIIEKTPOHHOTO OallaHca JTUX peaKlMil, peakluuidi HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



U3TrOTaBJIMBATh MOJIENIM MOJIEKYJI OPTaHUYECKUX BEUIECTB AJI WIUTFOCTPALIUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUM: YCTAHABJIMBATH MPUHAIJIC)KHOCTh M3yUYEHHBIX
OpPraHWYECKUX BEIIECTB IO UX COCTaBy U CTPOCHUIO K OINPEICIEHHOMY
KJIAcCy/Tpynne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE HA3BaHUS IJsL OTIEIBHBIX
MpeCTaBUTENIe OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUIEPHUH,
STWICHTJINKOIb, (eHoN, (GopMambIAeTH/l, aleTaabIeTu/l, aleToOH, MypaBbHHAs
KHUCJIOTA, YKCYCHAsI KUCIIOTa, CTEapUHOBAs, OJICMHOBAs, MAJIbMUTUHOBASI KUCIOTHI,
[JIMIUH, ajJaHWuH, MalibTo3a, PPYKTO3a, aHWJIUH, JTUBUHUI, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHE);

chOPMHUPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XHMHUYECKOW CBSI3U B
OPTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAasi W HMOHHAs CBSI3b, G- WM T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. ByTtiepoBa ajis 00bICHEHHs 3aBUCHUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh ~ YMEHHUN  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbuznyeckue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, aJbJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIOKHBIX 3PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEBOJAOB (MOHO-, M- W TOJHCAXapHIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XMMHUYECKMX pEaKUUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COSAUHEHUM OT
KPAaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI3H), B3AUMHOTO BIIMSHUSI aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro MnepepadoOTKUu H
MPAKTUYECKOE TPUMEHEHHE NIPOIyKTOB NMepepadOTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHHM O €CTECTBEHHO-HAyYHBIX
METO/IaX TO3HAHUSl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUH, IKCIIEPUMEHTE
(peambHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpMUPOBAHHOCTH YMEHHUS MIPUMEHSITh OCHOBHBIE omnepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIIECTBEHHBIX CBS3€Ud — NI U3YUYEHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaAKIIUH;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATh B3aUMOCBSI3b XUMHUUYECKUX 3HAHUU C
MNOHATUSAMU MU TPEICTABICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJie€ OCO3HAaHHOIO TOHMMAaHHUS CYIIHOCTM MaTe€pUalbHOIO €JIMHCTBA MUPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUU JUIsl OOBACHEHUS U
MPOTHO3UPOBAHUS SIBJICHUHN, UMEIOIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

c(OPMUPOBAHHOCTh YMEHUW: TMPOBOJUTH pPACU€Thl MO XUMHUYECKUM
dbopMyniaM U ypaBHEHUSIM XMMHUYECKUX PEAKIUNA C UCHOIB30BaHUEM (U3UUYECKUX
BEIMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XaAPAKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKICHUID XUMHUYECKON
(GopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHUYECKHX 3JEMEHTOB,
MPOAYKTaM CrOpaHHsl, MJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJIOTMYECKOM  O€30MacHOCTH  IOCHEJICTBUS ~ OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIBHOCTH YEJIOBEKAa, CBS3aHHOM C MepepadoTKOMN
BEI[ECTB, UCIOJIb30BATh MOJYYCHHBIC 3HAHUS JIJIsl IPUHATHS TPAMOTHBIX pElICHUN
po0JIeM B CUTYALMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSTENbHO IUIAHUPOBATh U IMPOBOJIMTH
XUMHUYECKUN SKCIEPUMEHT (MOJy4eHHEe W M3YyYEHUE CBOMCTB OPraHUYECKUX
BEILECTB, KAYECTBEHHBIE pEaKUMH YIJEBOJOPOJOB PAa3jIMYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE 3KCIEPUMEHTATbHBIX
3a/lady 10 pPAacClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM IPaBHII
Oe3omacHoro oOpamieHusi € BEHIeCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
GopMyIMpoBaTh 1L€Ib HCCIEIOBaHUS, MPEACTABIATh B pPa3IUYHOU (popme
pe3yabpTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHMIA:

co0JIr01aTh MpaBUiIa SKOJOTHYECKH 11€J1IeCO00pa3HOTr0 MOBEJICHUS B OBITY U
TPYJOBOI JIE€ATEIBHOCTH B LEJIAX COXPAHEHHUSI CBOETO 370POBBS, OKPYKAOLIEH
IIPUPOJHOM CpPEJIbl U JOCTUKEHUS €€ YCTOMUMBOIO Pa3BUTHSI;

OCO3HABaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbICI nokazarens [1JIK;

aHANIM3UPOBaTh 11€J1€CO00Pa3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLIEHHS PUCK-TI0JIb34;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIIATh LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OpMAIMU B Pa3IMYHbIX UCTOUYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor MHPopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHANIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBath €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABIICHHOM YyUeOHOM 3aauei.



11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas U HeopraHuyeckas
XUMUS) OTPAKAIOT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTepUATHHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MPHUPOJLI, O MECT€ M 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM SKOJOTUYECKOW, SHEPreTHUYEeCKOW W IMHINEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX MATEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIECUCHHH PAllMOHAJIBHOIO MPUPOJOIOIL30BaHuUs, B
GbopMUPOBAaHUM MHUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO W IMPHUPOHOM

cpene;
BJIQJICHAC  CHCTEMOM  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIArAIONIUE IOHATHS — XHMHWYCCKHUH JJCMEHT, aToM, SJIpO aToMa,

M30TOIIbI, AJICKTPOHHAsE 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE 1
BO30Y)KIEHHOE COCTOSHHMS aToMa, THOpHAM3alds aTOMHBIX OpOuTajed, HOH,
MOJIEKYJIa, BJICHTHOCTb, JJCKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKas CBs3b (KOBaJCHTHAs, WOHHAsA, MeETAJUIMYECKas, BOJIOPOJHAs),
KpUCTAIMYECKasl PEeIIETKA, XUMHUYECKas peakius, pacTBOpP, IJIEKTPOJIUTHI,
HEDJICKTPOJIMUTHI, AJICKTPOJUTHYECKAsT JIUCCOIMAIIMSA, CTENEHb JIUCCOILMAIIUM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTEIb, TEIIOBOM 3¢ deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMUYECKON PEaKIIui, XUMUUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpUS AICKTPOJUTHUYECKON TUCCOLUALMH, TEPUOANUYECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUsS] SHEPTUM MPU XUMHUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJHUYECKHUHN SI3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTaBJICHUSI O CTPOCHHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIPHOM H
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; TIPEJACTABJICHUS O MEXaHU3Max XUMHYECKHUX
peakuuii, TEPMOAMHAMUYECKUX M KHUHETUYECKHX 3aKOHOMEPHOCTSAX X
MPOTEKaHUs, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHCTEMAax;
(aKTOJIOTUYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U 0€30MacHOM
WCIIOJIb30BaHNN BAXKHEHUIIIMX HEOPTAaHMYECKHUX BEIIECTB B OBITY M NMPAKTHYCCKON
JEATCIbHOCTH  YeJIOBeKa, OOIMMX  HAyYHBIX IPUHIOUINAX  XHUMHYECKOIO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISATH XapaKTEPHbIC MPU3HAKU TOHSITUM,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHUU HEOPTraHUYECKUX BEIIESCTB U UX MPEBpaICHUM;



C()OPMUPOBAHHOCTh YMEHMSI HCIOJIb30BATh XUMHUYECKYI) CHMBOJUKY JUIS
cocTaBieHUs (GOpMyJl BELIECTB M  YpPaBHEHUH XHMMHUYECKUX  peakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanpHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEAETSATh BAJICHTHOCTh U CTETIEHb OKHCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3M (KOBaJECHTHA,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W TUNA KPUCTALIMYECKON PpEIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00Opa30BaHMsI KOBAJIEGHTHON CBS3H;

C()OPMUPOBAHHOCTb ~ YMEHHMM:  KJIacCU(UUUPOBATH:  HEOPTaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU IO PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBYy pEarupyroliux BEIIECTB, TEIUIOBOMY 3>(PQEKTy peakiuu, U3MEHEHHUIO
CTEIICHEH OKMCIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIBHO BIOMpAaTh OCHOBAHUS U KPUTEPUU JUIs KilacCU(UKALIUU
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIU;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUUYECKOTO 3aKoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIYI0, O0BSCHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOTO MEPHOIOB
[lepuomnueckoir  cucremsl  J.M.  MeHngeneeBa,  uWCHOJb3ys  MOHATHUA
«OHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOTYpPOBHW», «S-, p-, d-aTOMHBIE
opOUTaIm», «OCHOBHOE M BO30YKIEHHOE JHEPIETUUYECKHE COCTOSHHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMHMYECKUX DJIEMEHTOB U HUX
coeuHeHnd Mo nepuogaM u rpynnaMm [lepuomnueckoit cucremsr [ .
MeHeneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
UX DJICKTPOHHBIX 000JIOYECK;

chOpPMHPOBAHHOCTh YMEHMI: XapaKTepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIAcCOB,  IOATBEPKIATh
CYIIECTBOBAHHE TEHETUYECKOW CBS3M MEXIY HEOPTraHWYECKUMH BELIECTBAMH C
MOMOILbIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

C()OPMUPOBAHHOCTb ~YMEHHUSI PACKpPbIBaTh CYLIHOCTb: OKHCJIMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajiaHca
TUX pPEAKUUH; peaKkuil HOHHOTO OOMEHa MyTEM COCTaBJIEHUS HMX TOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YpaBHEHWW;  peakUMil  TUAPOIW3a;  PEaKIUil
KOMILJIEKCOOOpa30oBaHus (Ha MpUMEpe T’MIPOKCOKOMIUIEKCOB [IUHKA U aTIOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH HPOTEKAHUS
XMMHUYECKUX peakuil ¢ y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSl CKOPOCTHM XMMMYECKOM peaklMM B 3aBUCHMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TaKKE XapaKTep CMEIIEHUS XUMHUECKOTO PaBHOBECHS MO]] BIUSHHEM
BHEIIHUX Bo3aeicTBuid (mpuHumn Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluHu,
J€Kallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEPHOM KHCIOTHI, aMMHAKa,
oOIMe HayyHble MPHUHIMIBI XUMHUYECKHX MPOU3BOACTB; LIEIECO0OPA3HOCTD
NPUMEHEHHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUs SIBICHUH NOpUpPOJbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEIMPOBAHNUE,
IKCMIEPUMEHT (PEabHbI U MBICIICHHBIN ), UCTIONB3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHHsI IPUMEHATDH 3TH 3HAHUS MPU SKCIIEPUMEHTATILHOM MCCIICIOBAHUN BEIIECTB
U Uil OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIUX MECTO B IPUPOJIE,
PAKTUYECKOH JEATEIbHOCTH YEJIOBEKa U B IOBCEHEBHON KU3HU;

C(pOPMUPOBAHHOCTh YMEHHUS BBISIBISITh B3aMMOCBSA3b XMMHUECKUX 3HAHHUM C
MNOHSATUSAMHU WU TIPEACTABICHUSMU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOIO MIOHUMAHUS MAaTEPUATIBHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PACUYETHl: C HCIHOJB30BAHUEM
HNOHSATUNA «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIAPHAs KOHLEHTPALIUS»;
Macchl BEUIECTBA WM 00BbEMA ra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OZHOTO M3 YYaCTBYIOIIMX B PEAKUMU BEIIECTB; TEIJIOBOro 3¢ dexra
peaklyy; 3HA4YeHHs] BOJOPOJHOrO IMOKa3aTelid PAacTBOPOB KUCJIOT M LIEIOYEH C
U3BECTHOM CTEMEHbIO JUCCOLMAIMHU; Macchl (00bEMa, KOJMYECTBA BEILECTBA)
OPOAYKTA PEAKIMH, €CIM OJHO W3 UCXOJHBIX BEIIECTB JaHO B BHJIE PacTBOpPA C
OMpe/IeIEHHOW MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA WJIM JAHO B U30OBITKE
(MMeeT TpHUMECH); JOJIM BbIXOJA MPOJAYKTa peakiuH; OOBEMHBIX OTHOIICHHI
ra3os;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M NPOBOJIUTH
XUMUYECKUNA  DKCIEPUMEHT  (MPOBEJACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOILIBIO HMHAWKATOPOB, HM3YyUYECHUE BIUSHUA
pa3nMuHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOM  peakluH, pelieHHe
OKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamey u «Hemeramis») ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro0 OOpallleHHs ¢ BEIIeCTBAMU U J1a00paTOpHbIM
obopynoBanueM, (GopMyJUpOBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATh B
paznuyHOi (opMe pe3yJbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTB;



c(hOpMHUPOBAHHOCTh YMEHHI: COOII0IATh MPaBuIia MOJIb30BAHUS XUMUYECKON
nocyod W JabopaTopHbIM 000pyJAOBaHWEM, OOpalieHHUs C BEIIECTBAMU B
COOTBETCTBHHM C HHCTPYKIUSMH I10 BBHITIOJHEHHUIO J1TA0OPATOPHBIX XUMHUYECKHUX
OTIBITOB, DKOJIOTHYECKH IEJIECO00pa3HOTO0 TIOBEACHHWS B OBITY W TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHMSI CBOETrO 3/I0POBbS, OKPYKAIOLIEH MPUPOTHON
Cpeapl W JOCTWXKEHUA €€ YCTOMYMBOIO Pa3BUTHUS, OCO3HABAaTh OIACHOCTH
TOKCHUYECKOI'O JICMCTBUSI HA JKMBBIC OPTaHU3MBI OMPEACIEHHBIX HEOPraHUYECKHUX
BENIECTB, MOHMMas cMbIci nokazarens [1K;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATHh IIEJICHANPABICHHBIN ITOUCK
XUMHUYECKON nH(pOpMalNK B pa3IMUHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi undopmanuu, IHTepHeT U apyrue), KpUTHIECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(OpMaIuio, nepepadarpiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOI 3a1auei.
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4.1 AMUHEL 10

4.2 AMUHOKHCIIOTHI. 10

4.3 benku 5
Hroro mo pazaeny 25

Paspnen 5. BeicokoMoJIeKy I pHbIe COeUHEHUS

5.1 ‘ BBICOKOMOJIEKYJISIpHBIC COSAMHEHUS
5.6 ‘ 3akperuieHue 4
Uroro no pazneny 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170




11 KJIACC

KosunvecTBOo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/mn Konrpoubusie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznea 1. TeopeTuueckue 0CHOBBI XUMHH
Crtpoenue atoma. [leproanueckuii 3aKoH
11 u [lepuoanueckas cucreMa XUuMHYECKUX 15
snemenToB M. Y. MenaeneeBa
Crtpoenue BemiecTBa. MHOT0o0Opasue
1.2 P P 14 1
BEIIICCTB
13 JlucniepcHbIE CUCTEMBI U PACTBOPHI 12
1.4 XUMHUYECKUE PEaKIIHH 15 3
15 XHUMHYECKUE PEAKIIUU B PaCTBOPaX 15
OKHCITUTEIIEHO-BOCCTAaHOBHUTEIILHBIC
1.6 13 1
MPOIIECCHI
Uroro no pazneny 84
Pa3pnen 2. Heoprannueckasi xumusi
2.1 Hemerambl 40
2.2 Mertaubl 33
Hroro no pazneny 77
Pa3znen 3. Xumus v :Ku3Hb
31 MeTo bl TT03HAHUS B XUMHUH. XUMUS U 9

KHU3Hb

34



Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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ITOYPOYHOE IIVTAHUPOBAHUE
10 KITIACC

Koan4yecTBO 4acos

Ne n/m Tema ypoka B KonTpoiibHbIe IIpakTuyeckue
cero
padoThI padoThI

[Ipenmer u 3HaUEHUE OPTaHUYECKON
XUMHUH, TIPEJICTABICHHE O MHOTO00pa3uu 1
OPraHUYeCKUX COCTNHEHUIN

DNeKTPOHHOE CTPOSHHE aTOMa yIIepoaa
(ocHOBHOE U BO30YKIEHHOE COCTOSIHUSA). 2
BaneHTHbIE BO3MOKHOCTH aTOMa yriepoja

XuUMUYecKasi CBSI3b B OpraHM4eCKUX
COCTMHECHHAX. MexaHu3Mbl 00pa30BaHMS
KOBAJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsI3EH

Teopus cTpOCHHS OPraHUIECKUX
coenunenunit A. M. bytneposa

Bunsl nzoMepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE

3¢ (}HeKTh B MOJIEKYJIaX OPraHUYECKIX
COCAMHEHUI

[IpencraBnenne o knaccuukanuy u
cucrematnueckas Homenkiarypa (IUPAC) 2
OpPTaHUYECKUX BEIIECTB

Knaccudukanms peakiuii B opraHu4ecKoi
XUMHH

CucreMmaruzanys 1 00001IeHE 3HAHUHT 10 1




TEMC

AJKaHBI: TOMOJIOTUYECKHH psiJl, 001Ias
¢bopmyra, HOMEHKJIATypa 1 U30Mepus,
3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYI

10

11

dusnueckre U XUMUYECKHE CBOMCTBA
AJIKAaHOB

HaXO)K,I[eHI/Ie AJIKaHOB B ITPHUPOJC.
Crioco0b1 MOJY4YCHUA U IPUMCHCHHUC
aJIKaHOB

12

[uknoankansl: obmast popmyna,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHHS M XMMHYECKUX CBOMCTB, CIIOCOOBI
MOJTyYEHHsI U IPUMEHEHHUE

13

Pemenne pacu€THbIX 3a1a4 HA
OTIpeJIeIEHUE MOJICKYJIIPHON (OPMYITBI
OpPraHUYECKOI0 BEIECTBA 110 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJAIIUX B €r0
coctaB. Cucremaruzanus 1 060011eHIEe
3HaHUH MO TeMe

14

AJKEHBI: TOMOJIOTUYECKHH psJl, o01as
(dbopMyIia, HOMEHKJIATypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CrpykTypHas ¥ UC-TPaHC-U30MEPUs
AJIKEHOB

15

dusnueckue U XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CriocoOblI moryueHus 1 IpUMEHEHUE
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AJIKCHOB

[TpakTrueckas padota Ne 1 mo teme

17 "[losnydyeHne aTUIIEHA U U3YyUEHHUE €TI0
CBOMCTB"
Pemenue pacy€THpIxX 3a1a4 Ha

18 oTmpeieJIeHUE MOJICKYJIIPHON (OPMYIIBI
OpPraHMYECKOTO BEIIEeCTBA
AJKaZueHbl: CONpPsKEHHBIE,

19 W30JIMpPOBaHHbIC, KyMYJIHpPOBaHHBIE.
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHUS

20 XHUMHYECKHE CBOMCTBA CONPSIKEHHBIX
JTUEHOB

21 CriocoOsl MoNTy4eHus U IpUMEHEHUE
aJIKa/InEeHOB
AJIKUHBI: TOMOJIOTHYECKUN psifl, oO1ast

29 ¢dbopMyIia, HOMEHKIIATypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI,
¢bu3nueckue cBoicTBa

23 XUMHUYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakiMy Ha TPOMHYIO CBS3b

o5 CriocoObl osryueHus 1 IpUMEHEHUe
AJIKUHOB

26 Pemenue 3agau: pacu€Tsl M0 ypaBHEHUIO
XUMHYECKON peaKiuu

97 CucremaTu3aius 1 0000IIeHNe 3HAHUH TTO
TeMe

28 ApeHBI: TOMOJIOTHYECKUI Psifl, 00IIast
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(dbopMyIia, HOMEHKIIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OeH30I1a U TOTyoI1a, UX (U3HIECKUE
CBOMCTBA

XHUMHYECKHE CBOMCTBA aPEHOB: PEAKIUU

29
3aMeIIeHUS
XUMHYeCKHEe CBOMCTBA apEHOB: PEAKIINH

30 MIPUCOSAMHECHHUSI, OKUCIICHHE TOMOJIOTOB
OeHzouna

31 Oco0eHHOCTH XMMHUYECKHUX CBOMCTB
CTHpOJIa
Pemrenne pacu€THbIX 3a1a4 HA

32 ompe eI HUE MOJICKYJIIPHON (OPMYJIBI
OpPraHUYECKOTO BEIIEeCTBA

33 Crioco0pl 1oJTy4eHus U IPUMEHEHUE
apeHoB

34 I'eneTnueckas CBS3b MEXKIY Pa3TMUHBIMU
KJIaCCaMH yTJIeBOIOPOIOB
Pacuéthl Mo ypaBHEHUSM XUMHUYECKUX

35 peaknuii. CucteMaTtusarus u 00001IeHne
3HAHUMU 110 TEME

36 [Ipupoansiii ra3. [lomyTHble HEQTAHBIE
ra3sl

37 KameHHbI#1 yroib u MpoayKThl €ro
nepepadboTKu
Hedtb u ciocoOb1 €€ nepepaboTKy.

38 [IpumeHeHne mpoayKTOB MepepadoTKu

HepTH
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39

['eneTnueckast CBSI3b MEKIY Pa3IMYHBIMU
KJIaCCaMH YTJIEBOJIOPOIOB

40

FaHOFeHOHpOI/BBOZ[HbIe YIJIICBOAOPOAOB:
QJICKTPOHHOC CTPOCHUCEC,; pCaKINn
3aMCIICHUA IraJior¢Ha

41

42

JeiicTBue 1menoyei Ha
raJIoreHnpor3BOAHbIC. B3aumoeiicTBue
AUTAJIOTCHAJIKAHOB C MAaroHueM U IMHKOM

Cucrematusanus 1 00001IeHHE 3HAHUN 110
pazaeny "YrieBogopoasr"

43

KonrponsHas pabora o Teme
"¥Yrnesogopoas!”

44

[TpenenbHBIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKHH psif, oOmas Gpopmya,
CTPOCHHE MOJIEKYJI, U30MEpPHH,
HOMEHKJIATypa, KJIaCCH(PHUKAIIHS,
¢bu3nveckne CBONCTBA

45

46

XUMU4YeCcKHe CBOMCTBA MMpCaACIbHBIX
OAHOATOMHBIX CIIMPTOB

Crioco05b1 MOJIYUCHHUA U IPUMCHCHUC
OOAHOATOMHBIX CIIMPTOB

47

[IpocTeie 3¢upbl: HOMEHKIIATypa U
M30MepHUsl, 0OCOOEHHOCTH (PUZNYECKUX U
XMMHUYECKUX CBOMCTB

48

49

MHOFOZlTOMHI)Ie CHI/IpTI)IZ OTHUIJICHIJINKOJIb 1
l"J'II/IHepI/IH, ux (1)I/I3I/I‘ICCKI/IG U XUMHUYCCKHUC
CBOMCTBA

CriocoObl osryueHus 1 IpUMEHEHUE
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MHOT'0aTOMHBIX CITUPTOB

@DeHOoI: CTPOCHHE MOJIEKYIIb, (PU3NYECKUE

50 .
cBoiicTBa. TOKCHYHOCTH PeHOMTA

51 XuMHuYecKkue cBocTBa (heHoma

52 CriocoOblI mosryueHus 1 IPUMEHEHNE
¢denona
[TpakTrueckas padota Ne 2. Permenue

53 SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Crupthl 1 peHonbr"

54 CucremaTu3anus 1 00001IeHNe 3HaHUH TTO
TeMe
ANbIETUB M KETOHBI: 3JICKTPOHHOE

55 CTpOEHUE KapOOHMIBHOM TPYTIIEI,
TOMOJIOTHUYECKHUE psijibl, 00mas hopmyna,
M30MepHsl U HOMEHKJIATypa

56 ANbIIeTub M KETOHBI: (PU3UYECKUE
CBOWCTBA; pEaKIMH MPUCOCTUHECHUS

57 Peakuuu okucieHus U Ka4eCTBEHHbBIE
peaKuy aibJIeruI0B U KETOHOB

58 CriocoObl MOTy4YeHUs albIETUIOB U
KETOHOB
OHOOCHOBHEIE TIPE/IeNTbHBIE KApOOHOBBIE

59 KHCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJI

50 W3omepust 1 HOMEHKJIATypa KapOOHOBBIX
KHCIIOT, UX (pr3nuecKkue CBOICTBa

61 XUMUYEeCKHEe CBOMCTBA MPEIEIbHBIX
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OJHOOCHOBHBIX Kap6OHOBBIX KHCIIOT

62

Oco0eHHOCTH CBOWCTB MYPaBbHHOM
KHUCIOTHL. MHOTr0OOpa3ue kapOooHOBBIX
KHUCIIOT

63

64

Oco00EHHOCTH CBOWCTB: HEMPEIETbHBIX U
apoOMaTUYECKHX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [IpencraBurenu BHICIINX
KapOOHOBBIX KHUCJIOT

IlousTue o IMPOU3BOJHBIX Kap6OHOBBIX
KHCJIOT

65

CrniocoOpl 1oJTy4eHUs U IPUMEHEHUE
KapOOHOBBIX KHCIIOT

66

67

68

CrnoxxHbie 3(UPBI: TOMOJIOTUYECKUH PSI,
obmrast popmyia, U30MEpHs U
HOMCHKJIATypa

dusnuecKkue U XUMUYECKHE CBOWCTBA
3¢upoB

Pemenne pacu€THBIX 3a7a4: IO YPABHCHUIO
XUMHAYECKON peaKIluy, Ha ONpeICIICHHE
MOJIEKYJISIPHOUM (pOPMYITBI OPTaHUIECKOTO
BellecTBa

69

[IpakTnueckas padora Ne 3. Pemenue
AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
"Kap6onoBsie kucnotsl. CinoxHbIe 23QUpbI"

70

71

XKupsr: crpoenne, pusndecKue u
XUMHUYECKHUE CBOMCTBA (THAPOITH3)

Oco6eHHOCTH CBOMCTB KUPOB,

42



coJiepKalInX OCTaTKU HEMPEeAeTbHBIX
XKHUPHBIX KUCITOT. JXKupsl B mpupojie

MBpbLia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Moolee aeicTrue. Ilonsatue o

72 CHHTETHYECKUX MOIOIINX CPEICTBAX
(CMCOC)
I'eneTrueckas CBsi3b YIIIEBOJIOPOIOB U

73 KHCIIOPOJICOICPIKAIUX OPTaHUIECKIX
BEIIECTB

74 PacuéTel 10 ypaBHEHHUSM XUMUYECKUX
peakuuii

75 Cuctemaru3zanus u 0000IIeHNE 3HAHUH 110
Teme
OO01mmas XxapakTeprCTUKA YTIIEBOIOB U

76 Kiaccu(uKanus yrieBo1oB (MOHO-, IU- H
OJINCaxapubl)

77 MoHocaxapuibl: pU3MUECKUE CBOMCTBA U
HAXOXJICHHUE B TIPUPOJIC

78 [TpumMeHeHHe TII0KO3bI, €€ 3HaYCHNE B
KHU3HEIEATSILHOCTH OpraHu3Ma
Jlucaxapupl: caxapo3a, MallbT03a U

79 nakTo3a. HaxoxaeHnue B mpupoe u
MIPUMEHEHHE AUCAXaPH]IOB
[MTonucaxapuapl: CTpOEHUE MaKPOMOJIEKYT,

80 (du3nUYecKre U XUMUYIECKUE CBOWCTBRA,
pPUMCHEHHE

81 [TonsiTHe 06 UCKYCCTBEHHBIX BOJOKHAX

82 Pemrenue pacdeTHbIX 33724 HA
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ONpeAeIICHUE JOJIM BBIX0Ja TPOAYKTa
pEaKLHH OT TEOPETUYECKU BO3MOKHOTO

Cucremarusanys 1 00001IEHUE 3HAHUMT 10

83
pazneny
KontponbHas padoTa mo teme

84 "Kucnopoacoaepkanue opraHU4ecKre
coenuHeHus"
AMUHBI: Kaccu(uKalus, CTpOeHHE

85 MOJIeKYJI, o0mas (popmyia, usomepus,
HOMEHKJIAaTypa U GU3NYECKUe CBOWCTBA

86 XUMHUYECKHEe CBOMCTBA anr(pPaTHIeCKUX
aMUHOB

87 AHWINH: CTpPOCHUE aHWJIMHA, OCOOEHHOCTH
XUMHYECKHUX CBOWCTB aHUJIMHA

88 CriocoOsl MoJTy4eHus U IpUMEHEHUE
anudaTuyecKux aMMHOB
AMMHOKHCIIOTBI: HOMEHKJIATypa 1

89 n3zomepusi, pusnyecKre CBOMCTRA.
OTtnenbHBIC IPEACTABUTENH 0L
AMUHOKHCIIOT
XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT, HX

90 OMOJIOTMYeCKOe 3HAYCHHE aMUHOKHUCIIOT.
CuHTEe3 ¥ TUIPOJIN3 TIENTHI0B

o1 benku kak mpupoHbIe TOTUMEPHI;
CTPYKTYpHbI O€JIKOB

92 XHWMHYECKUE CBOMCTBA OCIKOB

93 A3oTcoaeprkalue reTepouuKINYECKUe

COCIUHCHNA. HYKJ'ICI/IHOBI)IG KHCIIOTBI:
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COCTaB, CTPOCHUC U Ouosioruyeckas POJIb

94

[TpakTrueckas padota Ne 4. Permenue
OKCIICPUMCHTAJIbHBIX 3aJla4d IO TCME
"A30TCcoeprKalIie OpraHndecKue
coelMHEeHUS "

95

96

97

[TpakTrueckas padota Ne 5. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
"Pacrio3HaBaHn€e OpraHMYECKUX
coearHeHnn"

KontponbHas padoTa mo teme
"A3zoTconepxaniue OpraHn4ecKue
coenuHeHus"

OCHOBHBIE TTOHSATHSA XUMHHU
BBICOKOMOJICKYJISIPDHBIX COGI[I/IHCHI/Iﬁ n
MCTOJbI UX CUHTC3a —IIOJIUMEPU3aAlIUA U
IIOJIMKOHACHCAI U

98

[Tnactmaccel. YTunm3anus u nepepadoTka
IJlacTUKa

99

100

101

DnacToMepbl: HaTypaJIbHbII
CHUHTCTUYCCKUC KaAYYYKH. Pe3nna

BomokHna: HaTypaJIbHbIC, NCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOHI/IMepH crienuaJibHOI'O
Ha3Ha4YCHUA

ITpakTuyeckas padora Ne 6. Pemenue
SKCIEPUMEHTAIIbHBIX 33a4 110 TEME
"Pacrio3HaBanue miacTMacc U BOJIOKOH"

102

O000IIIEHNE U CUCTEMATHU3ALINS
M3YYCHHOT'O MaTepuaa Imo TeMe

45



"BbICOKOMOJIEKYJIIPHBIE COETUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne aTa udpoBbie
n/n Tema ypoka Bceero Koutpoanusie  Tlpaxruteckue II/I[Sy‘leHI/Iﬂ 26[()1:1[;03aTeanble
padoThI padoThI pecypen
Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1
aj1eMeHT. M30Toms!
CrtpoeHue 3IIeKTPOHHBIX 000JI0UEK aTOMOB, 1
KBaHTOBBIE YK CIIa
Krnaccudukanus XuMHYECKHUX JIEMEHTOB (S-, 1
p-, d-, f-a;eMeHTHI)
Pacnipenenenue 37eKTpOHOB TTO ATOMHBIM 1
opOuTaIIM
DNEeKTPOHHBIC KOH(UTYpAIIH aTOMOB
AJIEMEHTOB B OCHOBHOM U BO30YKJIEHHOM 2
COCTOSIHUH
DNEeKTPOHHBIC KOH(UTYpAIIH HOHOB. 1
DNeKTPOOTPULIATETLHOCTh
[Tepunoanueckuii 3akon u [lepuoanueckas
CHCTEeMa XMMHUYECKHX 3eMeHToB []. 1. 9
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEM
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX HMH 5
MIPOCTHIX M CIIOKHBIX BEIIECTB 0 TPYIIIaM U
nepuoiam
CucremMarusanys 1 00001IeHEe 3SHAHUH 110 1
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TEMC

10

Bunel xumuueckoil cBsa3u. MexaHu3MEl
00pa30BaHMs KOBAJICHTHOU CBSI3H.
Bonoponnas cBsizb. MexmoleKkyispHbie
B3aMMOJICHCTBUSI

11

12

BaneHTHOCTB U BaJIeHTHBIE BOZMOKHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

HpeHCTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCIUMHCHUAX: COCTAaB U HOMCHKJIATypa

13

BemectBa MOIEKyISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS. THIIBI
KPUCTAJUTMYECKUX PELIETOK U CBOMCTBA
BEILIECTB

14

15

16

[TonsiTHE O TMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJIOUIHBIX pacTBOPax

HcTuHHBIE PaCTBOPBI: HACBILICHHBIE U
HEHACBILICHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaXKeHUsI KOHLIEHTPALIIH
pacTBOpOB

17

Pemrenue 3a7a4 ¢ HCHOIL30BaHUEM ITOHSTHI
""MaccoBast 107151 pacTBOPEHHOTO BelecTna',
"MoJsipHas KOHUEHTpaus'"

18

19

Knaccudukanms 1 HoMeHkIaTypa
HEOPraHWYECKUX BEIIECTB

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
TEME

48



20

KonrtponsHas pabora o temam "CtpoeHue
atoma. [leproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHYECKUX
anemenTtoB J[. 1. Mengeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"

21

22

Krnaccudukanus XuMHUECKUX peakiui B
HEOPraHWYECKOM M OpraHUYeCKON XUMUU.
3aKOH COXpaHEHUSI MAaCChl BEIIECTB; 3aKOH
COXPaHEHHUS U MPEBPAIICHUs] SHEPTUU MPU
XUMHUYECKUX PeaKIHIX

TernnoBbie 3P HEKTH XUMUYECKUX PEAKITHIA.
Tepmoxumudeckue ypaBHEHUS

23

24

25

Brruucnenust mo ypaBHEHUSM XUMUYECKHUX
peaKIuil 1 TePMOXUMHUYECKUM YPABHEHUSAM
CKOpOCTh XMMHUYECKOM peakiunu, e&
3aBHCHMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Karanu3 u xaTanuzatopsl

I'omorennslie u T'CTCPOTICHHBIC PCAKIIUMKU

26

27

28

[IpakTnueckas padora Ne 1 o Teme
"BnusiHre pa3nmuvHbIX (aKTOPOB Ha
CKOPOCTb XUMUYECKON peakiuu"

OO6patuMble 1 HEOOpaTUMBbIE PEAKLIUH.
XUMHYECKOE PaBHOBECHE
ITpakTryeckas padora Ne 2 o Teme

"BiausiHue pa3nuyHbIX (GaKTOpPOB Ha
MOJIO’KEHHE XMMUYECKOTO paBHOBECHUS "

29

DnexTponauTHyecKkas auccoruanus. CUibHbIE
U ciabbie AMeKTpoauThl. CTeneHb
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JUucconranumn

HNonnoe npoussenenune Boabl. Cpesa BOJHBIX

30 pactBopoB. Bogoponusiii mokaszarens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, nmpoTekaronye B
pacTBopax AJIEKTPOJIUTOB
[TpakTuyeckas pabora Ne 3 o Teme

32 "XuMHUeCcKre peakiuu B pacTBOpax
BJIEKTPOJIUTOB"
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIE

33 peaknuu. BaxxHelme OKHCITUTENN U
BOCCTaHOBUTEIHU

34 MeTto/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIEeKTPOIN3 PACTBOPOB U PACILIIaBOB
BEIIECTB

36 Pemrenue 3a1a4 pa3InyHbIX THIIOB

37 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

38 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0
Teme "XuMuueckue peakiuu'

39 KonTtponbHas pabora o Teme "Xumuueckue
peakuun"
[Tonoxenue Hemeramuios B [lepuoanueckoit

40 cUCTEME XMMHUYECKUX 31eMeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. Du3nyeckue CBONCTBA HEMETAIIOB

41 AmoTponus HEMETAIIOB (Ha pUMepe
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KHCIIOpoJia, cephl, hocdopa u yriiepoaa)

Bonopon: nomydenue, pusndeckue u

42 XUMHYECKHE CBOMCTBA. [ 'npuibl
["anmorensl: HaX0XAEHHUE B MIPUPOJIE, CIIOCOODI

43 MoTy4YeHus1, GU3NIECKUE U XUMUICCKHE
CBOMCTBA
lNanorenoBonopoasl. Baxnenmue

44 KHCIIOPOJICOIEPKAIIUE COSAMHEHMUSI
raJloreHoB
JIabopaTopHbIe U MTPOMBIIIIICHHBIE CTIOCOOBI

45 IOJTy4eHus rajioreHoB. [Ipumenenue
rajoreHOB U UX COCTMHEHUN
[TpakTrueckas padota Ne 4. Perenue

46 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Tanorensr"
Kucnopon: naboparopHusie u

47 MIPOMBIIIIJICHHBIE CIIOCOOBI MOTYYeHHUS,
¢busnueckre U XxuMudyeckue cporictsa. O30H.
IIpuMeHeHne Kucnopoaa u 030Ha

48 OKcHIBI ¥ IEPOKCHIBI

49 Pemenue 3amay pa3nuvHBIX TUIIOB
Cepa: HaxOXJeHHE B IPUPOJE, CIOCOOBI

50 NoJyyeHUs, GU3NYECKUE U XUMUUYECKHE
CBOMCTBA

o1 CepoBoaopo1, CyabhUIbI

59 Kucnoponacoaepxaiue coeJUHEHHSI CEPhI.

OcoOEeHHOCTH CBOMCTB CEPHOM KHCIIOTHI
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[Tpaktuyeckas padora Ne 5. Perenue

53 IKCTIEPUMEHTAIIbHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"
A3OT: HaX0X/IEHUE B MIPUPOJIE, CLIOCOOBI

o4 MoNy4YeHHs, GU3NIECKUE U XUMHUYECKHUE
CBOMCTBAa. AMMUAK, HUTPUJIBI

55 Kucnoponacoaep:xaiiue coequHeHHs a30Ta.
OcoOeHHOCTH CBOWCTB a30THON KUCIIOTHI

56 [IpumeHeHue a30Ta v €ro COeTMHEHUH.
A30THBIE y10OpeHus
docdop: HaXOKAEHUE B IPUPOJIE, CIOCOOBI

o7 MONy4YeHHs, GU3NIECKUE U XUMHUYECKHUE
cBoiictBa. Dochuas u hochun

58 Oxcunst hocdopa, pochopconepxarine
kucaoThl. Comu pochopHOIt KHCTOTHI

59 [Tpumenenue dhocdopa u ero cCoeTMHEHUH.
dochopHbie yaoOpeHus
[IpakTnueckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 33724 10 TeMe "A30T U
dhochop u ux coenuHeHHs"
VYraepon: HaXoXKACHUE B IPUPOJIE,

61 AJJIOTPOIIHbIE MOAUPUKALNY; GU3UUECKUE U
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

62 Okcup yraepona(ll), okcun yrnepoma(lV),
YroJibHasl KUCJI0Ta U €€ COJIA

63 Pemenue 3ana4 pa3nuyHbIX TUIIOB

64 Kpemunii: HaxoaeHue B MpUpo/JIe, CIOCOOBI

IMOJIYUCHUA, (1)I/I3I/I'-ICCKI/IC U XUMHWYCECKUC
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CBOMCTBA

Oxkcun kpemaus(1V), kpeMHHEBast KUCITOTA,

65
CUJTMKATHI

66 [IpumeHeHne KpEMHHUS U €ro COSTMHEHUH.
CrekJ10, €ro nojryueHue, BUAbI CTEKIIa

67 Pemrenue 3amay pa3nu4HbIX TUIIOB

68 CucremaTu3anus 1 0000IIeHNe 3HaHUH TT0
teme "Hemeransr"

69 KonTponpHas padora o teme "Hemeramisr"

70 AHanu3 pe3yabTaToB KOHTPOJIBHOM paboThI,
KOPPEKIHsI OINO0K
[Tonoxxenue metaiuioB B [lepuoanyeckoii

71 CUCTEME XMMHUYECKHUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI0YEeK aTOMOB METAJLJIOB

7 O6mue ¢pusznyeckue cBOMCTBa METAIIIOB.
[IpumeHeHne MeTaIoB B ObITY U TEXHUKE

73 CmnaBsl MetasuioB. Kopposust Mmeramios

74 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
DNEKTPOXUMHUECKUN Psiji HAlPsKEHUH

75 MeTasuioB. OO0IIMe COCOOBI MOTyYEHUS
METaJIJIOB
O6m1as xapakrepuctuka metayuioB |A-
rpymmsl llepruoanyeckoi cuctemsl

76 XUMHYECKHX 31eMeHTOB. HaTpuil n kanuii:

IMOJIyUCHHEC, (1)I/I3I/I'-ICCKI/IG 1 XUMHWYCCKHUEC
CBOI\/'ICTBa, INPUMCHCHHC IMPOCTBLIX BCIICCTB U
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HUX COeOUHEHUN

77

O6mas xapaktepuctuka metayioB |A-
rpymms! lleprpoauyeckoi cucTeMsl
XUMHYECKUX 3JIEMEHTOB. Marnuii u
KaJbIIUi: TIoMy4YeHue, pusndeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

78

79

JXKe€cTkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs

AnroMuHUi: ony4yeHue, Gusndeckue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE

80

AmdorepHbIe CBOMCTBA OKCHA U
THJIPOKCUA AITIOMUHUS,
THPOKCOKOMIUIEKCHI aJTFOMHHUS, UX
pUMEHEHHE

81

82

83

Pemenne 3aaa4 pa3jInd4HbIX TUIIOB

[IpakTuueckas pabora Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME
"Mertaibl INIaBHBIX OArpymn"

OOm1ast XxapaKTepUCTHKA METAJIIOB
no6ounbix noarpynn (b-rpymnm)
[Teproanueckoit CUCTEMbI XUMUYECKUX
AJIIEMEHTOB

84

@uU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa
U €r0 COCIMHEHUM, UX IPUMEHEHNE

85

86

Baxwuelime coelMHEHNs Maprasiia.
[TepmanranaT kayiusi, €ro OKMCIUTEIbHbIE
CBOMCTBA

du3znuecKkue U XMuMHYECKHE CBOMCTRA JKene3a
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u ero coenuHeHun. lloyuenue u
IIPUMEHEHHE CIUIABOB XKele3a

dusnueckue U XUMUYECKUE CBOMCTBA MeIU U

87 €€ COCIMHEHUI, UX IPUMEHECHUE
Pu3nyuecKne 1 XMMUYECKHE CBOMCTBA [IUHKA

88 Y €ro COeAMHEHUH, NX MPUMEHEHNE.
' 1pOKCOKOMITIEKCHI ITUHKA
[TpakTrueckas padota Ne 8. Permenue

89 AKCIIEPUMEHTANFHBIX 3a7a4 110 TeMe
"MeTasibl TOOOYHBIX TOATPYII"

90 Pemrenue 3a1a4 pa3InyHbIX THIIOB

o1 O60061IeHre U cucTeMaTH3alus U3y4eHHOTO
Marepuaia no reme "Metamib"

92 KonTponpHas padora no Teme "Metamibt"

93 AHanus pe3yiabTaToB KOHTPOJIbHOM paboThl,
KOppEeKLHMsI OIINO0K
Ponb xumun B o6ecrieueHuN yCTOWYMBOTO

94 pa3Butus yenoneuecTsa. [lonsrue o
Hay4YHBIX METOJ]aX UCCIIeIOBAaHUS BEIIECTB
HayuHble MpUHITUIIBI OpTaHU3AIAH

95 XUMHUYECKOTO MMPOU3BO/ICTBA.
[IpombIeHHbIE CTIOCOOBI MOTYYEHHS
BKHEHIIINX BEIIECTB

9% XUMHUECKOE 3arpsi3sHEHUE OKPYKaIoIen
CpeIbl ¥ €T0 TOCIECTBUS

97 XuMUs ¥ 30POBbE YEIOBEKA.

JlexapcTBEHHBIE CpECTBA
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Xumust . Pois XxuMun B o0ecrieueHnu

98 . 1
MUIIEBONA O€30aCHOCTHA

99 KocMmeTrnueckne u napdroMepHbIe CpeACTBa. 1
briToBas xumus
XuMuUA B CTPOUTENBCTBE. BaxHelme

100 CTPOUTEIBHBIE M KOHCTPYKIIMOHHBIS 1
MaTepHuabl

101 XUMHS B CEIbCKOM XO3SMCTBE. 1
Oprannueckre ¥ MUHEPAJIbHBIE yI00pESHUS

102 Cucremaru3anus U 0000IICHUE 3HAHUM 10 5
TeMe

OBHIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME
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IPOBEPSIEMBIE HA EI'D 110 XUMWU TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011Iero
o0pa3oBaHus

1

Bitanenue cucreMoi XMMUYECKUX 3HAaHUM, KOTOPAst BKIIIOYAET:

1.1

1.2

OCHOBOIIOJIATAIOIINE TMOHATUS (XUMUYECKUN DJIEMEHT, aTOM, H30TOIIbI,
3JIEKTPOHHAs 000JI0UKa aToma, S-, p-, d-3JI€KTPOHHBIE OPOUTAIIA ATOMOB,
OCHOBHOE M BO30YXJEHHOE COCTOSIHHME€ aTromMa, WOH, MOJIEKyJa,
BaAJIEHTHOCTD, ANEKTPOOTPHUIIATEIILHOCTD, CTENEHb OKHCJICHMS,
XUMUYECKas CBs3b (G- U T-CBSA3b, KpaTHBIE CBSI3M), THOpUIU3ALIMS
aTOMHBIX OpOHWTaNEeH, KpUCTaUTMYecKas pemeéTka, MOJIb, MOJISIpHAS
Macca, MOJSIpHBIM OOBEM, MOJSpHAs KOHIICHTPAIMS, PACTBOPHI
(MCTUHHBIC, AUCIEPCHBIE CUCTEMBI), KPUCTAJUIOTHAPATHI, YTIEPOIHBII
CKeNeT, (PYHKIHMOHAIbHAS TpYyIIa, pajuKai, HW30MEphl, CTPYKTypHas
dbopmymna, uzomepust  (CTpyKTypHas,  reomeTrpuyeckas  (Iuc-,
TpaHCU30MEpHsI), TOMOJOTHYECKHI psA, TOMOJOTH, YTIEBOIOPOIDI,
KHCIIOPOJI- M a30TCOJCPIKAIINE COCAUHCHHS, OMOJIOTHYCCKH aKTHBHBIC
BellecTBa (yIiaeBO/ibl, JKUPBI, OEIKU), MOHOMED, IOJUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COSIMHEHHS, KPEKUHT, PUPOPMHUHT, THUIIbI
XUMUYECKUX PEaKuuid (OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE, 3K30- M
SHIOTEPMUUYECKHE, PEAKIIMd MOHHOTO OOMEHA, TOMO- U TE€TePOTrCHHbIE,
oOpaTuMble U HEOOpPATUMBIE), PACTBOP, AJICKTPOIUTHI, HEIJIEKTPOJIUTHI,
3JEKTPOJIUTUYECKAS AUCCOLMALIMS, CTENEHb TUCCOLMALMN, OKUCIUTEND,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XHMHMUYECKOM  peakuuu,

XUMHUYECKOE PABHOBECHE)

TEOPUM M 3aKOHBI (TEOpUsS XUMHUECKOTO CTPOEHHUS] OpPraHUYeCKHUX
BemectB A.M. BbytnepoBa, Teopusi AIEKTPOIUTHUECKON TUCCOIUAINH,
[lepuognueckuii 3axkon .M. MenneneeBa, 3aKkOH COXpaHEHHUS] Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH A3BIK XHMHUH, MHPOBO33PEHYECKHE
3HAHHUS, JIEKAIIUE B OCHOBE IOHMMAaHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHNYECKUX $IBJ'I€HPII7[, COBpPEMCHHBIC MPCACTABICHUA O CTPOCHUU

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAaIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpeaACTaBICHUA 0 MEXaHu3Max XUMHUYCCKUX peaxunﬁ,

TCPMOANHAMHUYCCKUX u KHHECTHYCCKHUX 3aKOHOMCPHOCTSX ux



IIPOTECKAHUA, O XUMHUUYCCKOM PABHOBECHHU, TUCIICPCHBIX CUCTEMAX

1.4

1.5

(aKTOJOTHUECKUE CBEICHHUA O CBOWMCTBaX, COCTaBE, IOIYYCHUU H
0€30IIaCHOM  HCIMIOJIb30BAaHMM  BAKHEHIIMX  HEOPraHUYECKUX U
OpPraHUYECKUX BEWIECTB B OBITY M MNPaKTHYECKOW JesITEeIbHOCTH
4eJloBeKa

o0IIye Hay4HbIe HMPUHIMITBI XUMHYECKOTO MPOM3BOJACTBA (HAa IpUMeEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METAaHOJa, IMepepaboTKH

HedTH)

ChopmMupoBaHHOCTH YMEHHI BBISBIISTH:

2.1

2.2

XapakTepHble TIPU3HAKM M  B3aUMOCBS3b HM3YYEHHBIX IOHATH,
NPUMEHSATh COOTBETCTBYIOLIME IOHSTHUSA IpPU OMMCAHUM CTPOEHUS U
CBOWCTB HEOPraHUYECKUX M OPIraHUYECKHUX BELIECTB U UX MPEBpaLeHUN
B3aMMOCBSI3b XUMHUUYECKUX 3HAaHUHM C HOHATHAMHU U TPEACTaBICHUSIMU
APYTUX TPEAMETOB sl 60Jiee 0CO3HAHHOTO MOHWMAHHS M OOBSICHEHUS

CYITHOCTHU MAaTCPUAJIBHOTO €AMHCTBA MUPa

ChopMUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:

3.1

3.2

HAaUMCHOBAHHUSA XHUMHUYCCKUX COCIMHCHUM MCKAYHApPOOAHOro COro3a
TeOpeTquCKOﬁ nu HpHKHaZ{HOﬁ XUMHUU W TPHUBHAJIBbHBIC HA3BaAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KJAaCCaM OpPraHUYCCKUX U

HEOPraHWYECKUX COCIMHEHUN
XUMHYECKYI0 CHMBOJIHMKY MJIi COCTaBJICEHUS (POPMYT HEOPraHMYECKUX
BEILIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) ()OPMYJI OPraHNYECKHUX BEILIECTB

ChopmupoBaHHOCTH YMEHHUS KJIACCUPHUITUPOBATE:

4.1

HCOPraHnM4C€CKUC BEHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTI> OCHOBaHHs U

KPpUTCPpHUU IJIA KJ'IaCCI/I(I)I/IKaLII/II/I HU3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHM4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTI> OCHOBAaHHA U

KPpUTCPpHUU IJIA I(J'IaCCI/I(I)I/IKaLII/II/I HN3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 pa3JIM4HbIM IpHU3HAKaM (YUCIYy U COCTaBy pEarupyroUIMX BEIECTB,
TeIUIOBOMY  3((EeKTy peakluy, HW3MEHEHHMIO CTeleHEeW OKUCICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIIUH, YIACTHIO KaTaanu3aTopa)

ChopmupoBaHHOCTE YMEHUSI XapaKTEpU30BaTh IJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSIHHUHM) W HOHOB
XUMHUYECKUX 37eMeHTOB | — 4 nepuonos Ilepuoandeckoit cucremsr [1.1.
MeHeneeBa 1 UX BaJ€HTHbIE BO3MOKHOCTH, UCHOJb3Ys MOHATUSA S-, D-,

d-BJ'IeKTpOHHBIe Op6I/ITaJ'II/I, OHCPIrCTUYCCKUC YPOBHU




7.1

ChopmupoBaHHOCTh yYMEHHUS OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB M 00pa3yeMbIX UMH COECIUHEHHH IO

nepuojam U rpynmnam
ChopMHpOBaHHOCTh YMEHHSI COCTAaBISTh YpPaBHEHUS XHMHUYECKUX
peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUN [TOCPEICTBOM COCTABJICHUS

AJIEKTPOHHOTO OajaHca 3TUX PeaKIui

7.2

YPAaBHEHUsl pPEaKLUMi pas3IMYHBIX THIIOB; IIOJHBIE M COKpAILEHHBIE
YPaBHEHHS PEaKIMii HOHHOTO OOMEHA, YUUTHIBAst YCIOBHSL, IPH KOTOPBIX

OTH PpCaKIMKU UAYT JO KOHIA

7.3

peakuuil THUAPOIN3a, Peakluil KOMIUIEKCooOpazoBaHus (Ha MpuUMepe

TUAPOKCOKOMIIJICKCOB LIMHKA U aJ'IIOMI/IHI/IH)

8.1

CdopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:

Ha KOHKDETHBIX IIPUMEpPax XapakTep 3aBUCHUMOCTH PEAKLMOHHOM
CIOCOOHOCTH OPraHMYeCKUX COCIUHEHWH OT KpPaTHOCTM U TUNA
KOBAJICHTHOM CBSI3M (G- U T-CBSI3U), B3aUMHOTO BJIMSIHUS aTOMOB U IPYII
aTOMOB B MOJICKYJIaX, a TAKXKE OT OCOOEHHOCTEH peaan3alnyl pa3InaHbIX

MCXaHU3MOB IIPOTCKAaHUA peaKI_II/Iﬁ

8.2

10

XapaKTCPHBIC XHWMHUUYCCKUC CBOMCTBA BEIIECTB COOTBCTCTBYIOIIINMU

OKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_II/Iﬁ

ChopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BaKHEHIINE
CBOWCTBA BEIECTB, NMPHHAUICKANIMX K ONPEACICHHBIM KllaccaM |
rpynmnaM CoeIMHEHUN (IIPOCThIC BEIIECTBA, OKCUIBI, TUAPOKCUIBI, COJIH;
YTIIEBOJIOPOIBI, TPOCTHIC (PHUPBI, CIUPTHI, (PEHOIIBI, ATTbACTUIBI, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CIOXHBIE A(UPBI, KHUPBI, YIIEBOJBI, AMHHBI,
AMUHOKHCIIOTHI, OEJIKH)

ChopmupoBaHHOCTE yMEHHS MPOBOAHWTH PACUETBl O XHUMHUYECKUM

(I)OpMy.]'IaM U YpaBHCHHUAM XHMHUUYCCKHUX peaKI_lI/Iﬁ C HCIHOJIb30BAHHUECM

(U3NYECKUX BEJINYMH:

10.1

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CIU OJIHO
W3 UCXOJHBIX BEMIECTB JIaHO B BUJIE PACTBOpA C ONPEIETEHHON MaCCOBOM

J0JIel pacTBOPEHHOTO BEIIECTBA MM JaHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOM WM 00BEMHOM J10IH, BBIX0/1a MPOJYKTA PEAKLIUU

10.3
10.4
10.5

TEIIOBOTO 3 dexTa peakuuit
00BEMHBIX OTHOIIIEHHI ra30B

110 HaXOXKASCHUIO XUMHUYECKOMH (I)OpMy.]'ILI BCIICCTBA




11

Bnanenue cucteMoi 3HaHMII O METOJIaX HAYYHOI'O TMO3HAHUS SIBJICHUN
MIPUPO/IBI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX U YMEHUE MPUMEHSITh
OTU 3HAHUA HpI/I BKCHepI/IMeHTaJIBHOM HUCCICOOBAHNUN BCUICCTB U JIA
O6'b$ICH€HI/I$I XUMHUYCCKUX SIBJIGHPIP'I, HMCHOIIINX MECTO B HpI/IpOl[e,

HpaKTquCKOﬁ JCATCIIBHOCTHU YCIIOBECKA U B HOBCCHHGBHOﬁ KHU3HU

12

13

14

ChopMupoBaHHOCTH yMEHHUs TPUMEHATh (UCIOJIB30BATh) 3HAHUS O
COCTaB€ M CBOMCTBAX BEIIECTB JUIsI SKCIEPUMEHTAIBHON NPOBEPKHU
TUIIOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEM MPOTEKAaHUS XUMHYECKUX
peakuuMii W MPOrHO3UPOBAHMS BO3MOXKHOCTEM HMX OCYLIECTBIICHUS,
CUCTEMHBIC XMMUYCCKHE 3HAHHS Ui OOBSICHEHUS M TPOTHO3UPOBAHHS
SIBIICHUM, MMEIOIIMX €CTECTBEHHOHAYUYHYIO MPUPOAY; MJsi NPUHATHUSA

I'paMOTHBIX pemeHHﬁ npo6neM B CUTyalusX, CBA3aHHbBIX C XHMUEH

ChopMHPOBAaHHOCTh YMEHHS IUIAHUPOBATh W TPOBOJUTH XUMHYECKUI
OKCIICPUMCHT (HOJIy‘-IeHI/IC U HU3YUCHUC CBOMCTB HCOPraHN4YCCKUX U
OpPTaHUYECKUX BEIIECTB, KAUECTBEHHBIC pEAKLIUU YIJIEBOJOPOJIOB
Pa3UYHBIX KJIACCOB M KHCIOPOJCOJCPIKAIINX OPTaHMYECKUX BEIIECTB,
pelieHne  SKCHepUMEHTAJIbHBIX  3a7ad [0  PACHO3HABaHUIO
HEOPTaHMYECKUX W OPraHWYECKHX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
O0e3omacHOTO  OOpamieHuss ¢  BemecTBaMH W JabOpaTOPHBIM
obopynoBanueM; (HOpMyIHPOBaTh LETH HCCIEIOBAHUS; PEICTABIATh B
pa3nmuuHOl (opMe pe3yNbTaThl SKCIEPUMEHTa, aHAJIM3HPOBaTh U

OLICHUBAThb UX NOCTOBECPHOCTDH

CchopMHPOBaHHOCTE YMEHHSI OCYLIECTBIIATH LIEJIEHANPABICHHBIH MOMCK
XUMHUYECKON MH(POPMALIMY B PA3JIMYHBIX UCTOYHUKAX (HAay4yHas U y4eOHO-
Hay4Has JIUTepaTypa, CpeAcTBa MacCOBOW MH(OpMaIHH, ceTh IHTepHET 1
Jpyrue), KpUTHYECKM AaHAIM3UPOBATh XHMMHUYECKYI0 HH(OpMaluio,
nepepadaTbiBaTh €€ W MCIOJIb30BaTh B COOTBETCTBUHM C IOCTABIEHHOMN

y4eOHOM 3amaueit

15

CdopmMupoBaHHOCTH yMEHMSI  MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHMBAaTh MH(OPMAIMIO C TIO3UIMA HSKOJOTUYECKOW OE€30MacHOCTH
MOCTIE/ICTBUI OBITOBOM W TMPOU3BOJCTBEHHON JESTENbHOCTH YENOBEKA,
CBSI3aHHOW C TiepepalboTKOi BellecTB; CPOPMHUPOBAHHOCTH YMEHH
OCO3HaBaTh  OIMACHOCTh  BO3JICHCTBUSI HA  KUBBIE  OpPraHU3MBI
OHp@)IGJ'IéHHBIX BCIIECCTB, IIOHHMMas CMBICI IIOKa3aTeiid HpC)IGJ'IBHOfI
JOMyCTUMOW ~KOHIEHTpAllUd, U TOACHATh Ha MpUMEpax CIOCOObI
YMEHBILIECHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M

YCJIOBCKa




INEPEYEHD 2JIEMEHTOB COAEP KAHUS, ITPOBEPAEMBIX HA EI'D
IO XUMHNH

Kon

1.1

1.2

1.3

1.4

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

TeopeTnyeckre OCHOBbI XUMUHU

Crpoenune BemectBa. CoBpeMeHHas MOJENb CTpOEHMsI aToMa. Pacnpenenenue
9JIGKTPOHOB IO SHEPreTHYecKHM ypoBHAM. Kiaccupukanmuss XAMHUECKUX
351eMeHTOB. OCOOEHHOCTH CTPOECHHUS SHEPreTHYECKUX YPOBHEN aTOMOB (s-, p-, d-
1eMeHTOB). OCHOBHOE U BO30YXXAEHHOE COCTOSHUSI aTOMOB. OJIEKTPOHHAs

KoH(UTyparus aroma. BaleHTHBIC 2JIEKTPOHBI

Ilepnonuueckass cucrema xumuueckux a3neMeHToB .M.  MeHneneesa.
Ousnyeckuit cmbicn [lepuoanmueckoro 3akona J[.M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB 3JIEMEHTOB W HX COCJUHEHUN IO
nepuojiaM M rpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB MPOCTHIX

BCIICCTB, BOAOPOAHBIX COC,HHHCHHﬁ, BBICHIUX OKCHUIOB U THAPOKCUIOB
BanentHocTb. :‘)HGKTpOOTpI/II_IaTeJ'IBHOCTL. CreneHb OKHUCIICHHS

Bunbl xumudeckoi cBs3M (KOBaJleHTHas, HOHHAsI, MeTallIndeckasi, BOJOPOIHAS)
Y MEXaHU3MBI €€ 00pa3zoBaHus. MeXMOJIEKYIsIpHbIC B3auMoeiicTBuA. BemecTra
MOJIEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTpOEHHS. THIbl KPHUCTANIMYECKUX

peI_HéTOK. 3aBHCHMOCTH CBOMCTBA BCIICCTB OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I

1.5

Xumuueckas peaknus. Krnaccudukanus XUMHUYECKUX peakuui B

HeOpFaHH‘leCKOﬁ n OpFaHquCKOﬁ XMMHH. 3aKOH COXpaHCHHA MACChI BCIICCTB

1.6
1.7

1.8

1.9

CkopocTh peakiyu, e€ 3aBUCUMOCTb OT pa3uYHbIX (PaKTOPOB
TemnoBsie A hekTh XUMUYECKUX peakiuil. TepMoxuMuueckue ypaBHEeHuUs

O6paTI/IMLIC pCaKkuu. XHUMHYECKOE paBHOBECHUC. CDaKTOpr, BIMAKOIIME Ha

COCTOsIHME XUMHUecKoro pasHoBecus. [Ipuanun Jle llarense
Onexrponutnyeckas aucconuanus. CuiabHble M cradble amekTponauTsl. Cpena
BOJHBIX PAacCTBOPOB BEILIECTB: KHCIas, HeWTpaibHas, IienoyHas. CreneHb

nucconuanuu. Peakiun noHHOTO 0OMeEHa

1.10

IMaaponus coneit. Monnoe npoussenenne Boabl. Bomopoansrit mokaszarens (pH)

pacTBopa

1.12

CriocoObl BeIpake€HHUsI KOHLEHTPALUU PACTBOPOB: MaccoBasi A0Jsl paCTBOPEHHOTO
BEUIECTBA, MOJIIpHAas KOHLEHTpauus. HacelllleHHble UM HEHACBILEHHBIE

pacTBOPLI, paCTBOPUMOCTE. KpI/ICTElJ'IJ'IOFI/I,[[paTBI

OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC pCaKkuu. IloBegeHue BelIECTB B cpeaax ¢

Pa3HbIM 3HAYCHUECM pH Mertoasl SJICKTPOHHOI'O Oamanca




1.13

2.1

2.2

DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB COJICH
OCHOBBI HEOPTraHUYECKON XUMUHU

Knaccudukanms HeopraHudeckux coemrHeHnii. HoMeHkmatypa HeopraHu4ecKux
BEIIIECTB

XWMHYECKHE CBONCTBA BAKHEWINIMX META/UIOB (HATPUM, KaJIMHA, KalbIUH,
MarHuii, aJTFOMUHHUA, IIUHK, XPOM, JKelIe30, MeIb) U UX coequHeHui. OOmime

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

23

XUMHUYECKHE CBOWCTBA Ba)XXHEHIIUX HEMETAIOB (TaJIOT€HOB, CEpPbI, a30Ta,
dbochopa, yrmepoga M KpEeMHHS) HM  UX  COCAMHCHHNA  (OKCHJIOB,

KHUCJIOPOJICOACPIKAIITNX KUCIIOT, BOJAOPOIHBIX COSTUHEHU )

24

2.5

3.1

3.2

3.3

I'eneTnyeckas cBs3b HCOPraHUYCCKUX BCUICCTB, IPUHAMJICKAIIUX K PA3JIMIHBIM

KJjJ1accaM

###Par### nentuukanys HeopraHmueckux coeqnHeHuid. KauecTBeHHbBIS

peaKIy Ha HEOPTAaHMYECKHUE BEIICCTBA U MOHBI
OCHOBBI OPTraHUYECKON XUMHUHU

OcCHOBHbBIE TIOJIOKEHHUSI TEOPUU XUMHUYECKOTO CTPOCHHUS OPraHMUYECKUX
coequHeHnii A.M. BytiepoBa. YriepoaHblil CKEJIET OpraHUYe€CKON MOJIEKYJIBI.
KpatHocTh XuMMUECKON CBSI3U. S- M p-CBS3U. Sp3-, Sp2-, sp-TUOpUAH3ALMU
opbuTaneii aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BELIECTB OT XHMMHUYECKOTO
cTpoeHus Mosiekyi. 'omosnoru. ['omonoruueckuii psia. izomepust u u3omepbl
[lonstne o  QyHkuwoHanbHOM  rTpymme.  OpueHTtanonHble  3hdeKTs
3aMeCTUTENEH

[IpencraBienne o KilacCH(pUKAIMU OpPraHUYECKUX BemlecTB. HomeHkiaTypa
OpPraHMYECKUX COEIMHEHUN (CHUCTeMaTH4yecKas) W TpUBUAIbHBIE Ha3BaHUS

BOXHEUIIMX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBoOOgHOpaAUKaANbHBIA M HMOHHBIM MexaHu3Mbl peakuuu. Ilonstue o

Hykieoguie u anekrpoduie. [Ipasuio MapkoBuukosa. [IpaBuino 3aiiiiesa

3.5

3.6

AusikaHbl. XMMUYECKUE CBOMCTBA AJIKAHOB: FAJIOTEHUPOBAHKE, AETUAPUPOBAHUE,
TEPMHUYECKOE pA3JI0KEHUE, KPEKHHI, u3oMepu3auus, ropenue. Ilomydenue
ankaHoB. [luknoankanel. Crenudpuka CBOWCTB IUKIOATKAHOB C MAaJbIM

pa3Mepom 1uKiIa. Peakuuy npucoeInHEHUs U PaauKalbHOTO 3aMEIIECHUS

AnkeHbl. XUMHUECKHE CBOMCTBA: peakIMM MPUCOEIMHEHUs (raJoreHUpOBaHUE,
TUIPUPOBAaHUE, TUAPOTraJOreHUPOBAaHUE, TUApATAlUsl), TOPEHUs, OKUCIEHUS U
nonuMepuzau. [IpomsblieHHble M Ja0OpaTOpHbIE CIOCOOBI  MOJyYEHUs

AJIKCHOB

3.7

AJkagueHbl. XHMMHUYECKHE CBOWCTBA AJKaJUEHOB: PEAKLUHMH MPUCOCIUHECHUS

(FI/I,[[pI/IpOBaHI/Ie, raHOFeHI/IpOBaHI/IC), TOpCHUA W NOJUMCpU3aALUU. HonyquI/Ie



aJIKaJIUE€HOB

3.8

AnkuHbpl. XUMUYECKUE CBOMCTBA: PEAKLUU MPHUCOCTUHEHUS (TaJoreHUpOBaHUE,
TUAPUPOBAHUE, TUApATAlUs, THIPOraIOTEHUPOBAHUE) KaK CIOCO0 MOTyuYeHUs
MOJIMMEPOB M JPYrUX IMOJIE3HBIX MPOAYKTOB. Peakuum 3amemienus. ['opeHue
alETUJICHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOr'O IUIAMEHU U CBAPKHU U PE3KHU

MCTAaJlJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbl. XWMHYECKHE CBOWCTBa O€H30JIa: PEaKIUU  IICKTPODGUIHLHOTO
3aMelIeHHs, MpUcCOoeIuHEeHusl (TUIpUpPOBaHME, TajloreHupoBanue). Peaxius
roperusi. OCOOEHHOCTH XHMMHUYECKUX CBOWCTB Toiyona. [lomydenue OeHzona.
OcoOeHHOCTH XMMHYECKHX CBOHCTB crhpoiyia. [lonmmepusanus CTHpOIIA.

Crioco0bl MoTy4eHus: ¥ IPUMEHEHUE apOMATUYECKHUX YTIIEBOJOPOI0B

3.10

Cnuptel.  [lpenenbHble  OJHOATOMHBIE CHUPTHI. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICIICTBME €  HaTpueéM KaK CIOCO0  yCTAaHOBJEHMS  HalIU4us
TMJIPOKCOTPYNINBI, C  TaJIOTEHOBOAOPOJAMH  KaK  CIOCOO  IMOJMy4YeHMs
pacTBOpUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs AeruapaTanys. Peakius ropeHus.
[lonydyeHne »5TaHoNa: peakuus OpOXKEHMs TJIIOKO3bI, TUApATalUsl STHIICHA.
OTUIEHIVIMKONb U TJIMUEPUH KaK MPEJICTaBUTENN IMpPENeIbHbIX MHOTOATOMHBIX

CIIUPTOB

3.11

3.12

@®enon. XumMuueckue CBOWCTBa (eHona (peakiuu C HATPUEM, THAPOKCHIOM

Hatpus, Opomom). [lonyuenue genomna

Anpneruapl. XUMUYECKUE CBOMCTBA IPEIENbHBIX AJIbJIETMIOB: TMIAPUPOBAHUE;
KayeCTBEHHbIE peaKIUU Ha KapOOHWIbHYIO Tpymnmy (peakuus «cepeOpsHOro
3epkaina», B3aumojeiicteue ¢ ruapokcugom meau (II). Ilomyuenue npenenbHbIX
QJIbJIETUJIOB: OKMCIEHUE CHOUPTOB, THUApaTals aueTWiIeHa. AILIETOH Kak

npeacTaBUTCIIb KETOHOB. Ocobennoctu PCaKIUK OKHUCIICHHUA allCTOHA

3.13

KapOoHoBbIe KHCIOTHI. XWMHUYECKHE CBOMCTBA MPEIEIHHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[Tomydyenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIICHHUE
AJIKAaHOB, AJKEHOB, MEPBUYHBIX CHUPTOB, aJdbJCrMAO0B. Briciine npenenbHble U

HCIIPCACIILHBIC Kap60HOBLIe KHCJIOTBI

3.14

3.15

Cnoxuple 3¢upbl u xkupbl. CrnocoObl TOMYyYEHUS CIOXKHBIX 3(PHUPOB.
OOparuMocTh peakiuu sTepuduranuu. [IpruMeHeHHE CIOXKHBIX >(QHUPOB B
NUIIEBOM M map(proMepHOM NPOMBIIIIEHHOCTU. JKHpBl Kak CIOXKHBIE I(PHUPHI
[NIMIEPUHA U BBICHIMX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOWMCTBA >KHPOB:
TUIPUPOBAaHUE, OKHCIeHue. ['maponus, WM OMBUIEHHE, XUPOB Kak CIOCO0
IPOMBIIIJICHHOTO TOJIYYEHHUsI COJeH BBICIIMX KapOOHOBBIX KHCIOT. MbLTA Kak

COJIK BBICIIHUX Kap60HOBBIX KHUCJIIOT

XHUMHUYECKHE CBOMCTBA IJIIOKO3BI: peakuun C Yy4aCTHUEM CIHPTOBBIX U




aJIBJIETUHOM TpyNI M MOJIOUHOKHCIIOe OposkeHue. [IpuMeHeHue rioko3bl, eé
3HAa4YeHUE B KHU3HEAEATEIILHOCTU OpraHu3ma. Jlucaxapuisl: caxapo3a, MajbTo3a.
BoccranaBnuBawoomuye M HEBOCCTaHABIMBAIOIIME Jucaxapuabl. ['maponus
nucaxapunoB. [lonucaxapuapl: kpaxmai, riukoreH. CTpoeHHE MaKpOMOJIEKYJ
KpaxMaya, IJIMKOTeHa WU Lenoio3bl. dusnueckre CBOHCTBA Kpaxmajla H
LEJIUTF0JIO3bl.  XHMMHUYECKHE CBOMCTBAa KpaxMmana: TUApPOJIU3, KaueCTBEHHAs
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA IIEJUIHOJIO3bI: TMAPOJIU3, MOJIyYEHUE
3¢upoB nemwmono3bl. IloHATHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIeTaTHBIN MIETK)

3.16

AMUHBI. AMUHBI KaK OpPraHUYeCKHUE OCHOBAHUS: PEAKIIUU C BOJOW, KUCIOTaAMHU,
peaknus TOpCeHHMs. AHWIMH Kak TPEJCTaBUTENIb apOMAaTHUYECKHX aMHUHOB.
XHWMHYECKUE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBHE C KHUCIOTaMH, OpOMHOM
BOJIOM, okucieHue. [lomyyeHue aMHHOB QJIKWUJIMPOBAHHEM aMMHakKa |

BOCCTAHOBJICHUECM HUTPOIIPOU3BOJHBIX YIITIECBOAOPOI0B

3.17

3.18

AMUHOKHCIOTHI W O€NKHu. AMHHOKHCIOTHI Kak aM(OTEpHBIC OPTaHHYECKUE
coequHeHusi. OCHOBHBIE aMHHOKHCIOTBHI, OOpasyroiue Oenku. XUMHUYEeCKHe
CBOMCTBa OENKOB: THUAPOJIN3, NEHATYypalusl, KaYeCTBEHHbIE (LIBETHHIE) PEAKIIUU

Ha OeJIKu

CrtpoeHue M CTPYKTypa MOJIMMEPOB. 3aBHCHMOCTb CBOMCTB MOJMMEPOB OT
cTpoeHusi MoJieKysl. OCHOBHBIE CIIOCOOBI TOJMYYEHHS BBICOKOMOJIEKYJISPHBIX
COCMHEHUI: peakuuy TOJIMMEpH3aluid W TOoJUKOHJeHcarun. Kinaccuukamms

BOJIOKOH

3.19

3.20

4.1

4.2

###Par### nenTuukanys opraHMuecKuX coeqMHEHUM. Perenune

AKCIEPUMEHTAIBHBIX 33J1a4 Ha PacliO3HaBaHHE OPraHUYECKUX BEIECTB
['eneTnueckas cBsI3b MEXKYy KilacCaMu OPraHMYECKUX COCIMHEHUN
XUMHUS U )KU3Hb

Xumus B TIOBCeIHEBHOM xku3HU. [IpaBuna Oe3zomacHOi paboOThl C EIKUMH,

rOprOYMMU U TOKCUYHBIMHU BC€UICCTBaAMU, CPECACTBAMU OLITOBOM XMMHHU

XuMus 1 310poBbe. XUMHS B MeIUIUHE. XUMUS U CEJIbCKOE XO3ANUCTBO. XUMHUS B
MIPOMBIIUIEHHOCTH. XUMHS M JHEPreTHKa: MPUPOIHBIA U MONMYTHBIA HedTsHON
rasbl, UX COCTaB M ucnonb3oBanue. CocraB HedhTH U €€ nepepaboTka (MPUPOIHBIE

HCTOYHHUKH er'IeBOI[OpOI[OB)
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X¥UMHA U DKOJIOTHA. XUMHUYECKOE 3arpsA3HEHHE OKPYXKaroLleW cpenbl U €ro
nocnenctsus. Oxpana rugpocdepsl, MOUBbl, atMocdepsl, GIopbl U (GayHbl OT
XUMHUYECKOro 3arpsisHeHus. IIpobirema OTXOJ0B M MOOOYHBIX IMPOIYKTOB.

AJ'IBTCpHaTI/IBHI)Ie HUCTOYHHKU SSHEPTUU

4.4

OOmme mpencTaBlIeHUs] O MPOMBIIUICHHBIX CHOCO0aX TMOMYYCHHS] XUMHUYECKUX



BEIIECTB (Ha NMpHMepe MPOU3BOJACTBA aMMHUaKa, CEpHOW KUCIOTHI). YEpHas u
nBetHas — Merauryprus. Crekiio M CWIHMKAarHas  NPOMBINUIEHHOCTD.
[IpomblinenHast ~ opranuudeckas  xumus.  Cplpp€  1a8  OpraHM4ecKoin

MPOMBIIIJICHHOCTH

Hi##H#Par### Tunel pacu€THBIX 3a1a4

5.1

5.2
53

5.4

5.5

5.6

#H#HPar#t#PacuéTel Macchl BemecTBa Wik 00bEMa ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WK 00bEMY OJJTHOTO U3 YUACTBYIOLIUX B PEaKIUU
BEIIECTB

###Par###Pacuérel TemioBoro adexra peakuu

###Par###PacuéTbl 00BEMHBIX OTHOIIICHUI ra30B MPU XUMHYECKUX PEAKIIUIX
#H#HPartH##PacuéTol macchl (00bEMa, KOIMUYECTBA BEIIECTBA) IPOAYKTOB
peaKIiu, eCII OJHO U3 BEUIECTB JaHO B U30BITKE (MMEET MPUMECH )
###Par###PacuéTel MacCOBOM MM 0OBEMHOMN JTOJIM BBIXO/IAa TIPOTYKTA PEAKIIHH
OT TEOPETHUYECKH BO3MOKHOTO

###Par###Pacuérel Macchl (00bEMa, KOJTMYECTBA BEUIECTBA) MIPOIYKTA PEAKIIHH,

€CJIM OJIHO M3 BEIIECTB JAHO B BUJE PACTBOPA C OMPEACIEHHON MAacCOBOM J10IEN

paCTBOpéHHOFO BCIICCTBA

5.7

Hi#HPar#H##Pacu€Tbl ¢ HCIOIB30BAaHUEM MOHATUI «MaccoBast 10JIs1», «MOJIIpHas

KOHIOCHTpalusAg», KpaCTBOPUMOCTL»

5.8

#H#HPar#t#Haxoxx ieHre MoJeKyJIIpHO# (pOpMyITBI OPraHUYecKOTO BEUIECTBA MO
ero INIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SIIMX B €0 COCTaB, WX TI0

IMpoaAYKTaM CropaHust




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

INa6puensu O.C., OctpoymoB WN.I'., CiankoB C.A. Xumus 10 kmacc M: IIpocsemnienue, 2023 T.
/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., Ipo3nos A.A., Jlyaun B.B. ITox penakuueit

Jlynuna B.B. Xumus 10 kinacc. M: IIpocsemenue, 2023 r.
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