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HOACHUTEJIBHAA 3AIIMCKA

PaGouass mporpamMma 1Mo XMMHUU Ha YPOBHE CpeAaHEro ooOIero oOpa3oBaHUs
pa3pabotaHa Ha ocHoBe DeaepanbHOro 3akoHa OT 29.12.2012 No 273-®3 «O6
oOpa3zoBanuun B Poccuiickoit ®enepanumn», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTeIbHON MporpamMmbl cpeaHero oomiero oOpazoaHusi(DOII
COQO), mnpexncraBienHsix B DenepanbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
crangapte COO, ¢ yu€tom KoHieniuu npenojiapaHusi yaeOHOro npeaMera « XumMus» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoil @exepannu, peanu3yrolIMX OCHOBHBIE
oOpa3oBaTeibHblE NPOrpPaMMbl, M OCHOBHBIX TNOJIOKeHUH «CTpaTeruu pa3BUTHUA
BocnuTanus B Poccuiickoit denepanuu Ha nepuoa no 2025 roma» (Pacnopsbkenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

XuMHUS Ha YpOBHE YriayOJaEHHOTO M3y4YeHHUs 3aHUMAET BaXXHOE MECTO B CHUCTEME
€CTeCTBEHHO-HayyHOro oopaszoBanus ydammuxcs 10—11 kmaccoB. U3yuenue npeamera,
peanu3yemMoe B yCIOBUAX AU(PHEepeHIIUPOBAHHOTO, MPOPUIBHOTO 00YUYEHUSs!, MPU3BAHO
oOecrieyuTh 001Ie00pa30BaATENbHYI0 U OOIIEKYIBTYPHYIO MOATOTOBKY BBIMTYCKHHUKOB
IIKOJIbI, HEOOXOIUMYIO ISl a[laliTallii UX K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B
CoLIMyMe, a TaKKe JUIsl IPOJOJIKEHUSI 00yUYeHHsI B OpraHu3alusIX NpophecCuOHAIBHOTO
0o0pa3oBaHus, B KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM U3 TPUOPUTETHBIX AUCIUIUINH.

B nporpamMmMe no XxuMuu Ha3zHaAUY€HHE NpPEIMETa «XUMHUS» MOITYy4YaeT MOAPOOHYIO
MHTEPIIPETAIMI0 B COOTBETCTBUM C OCHOBoMousaratomumu nojoxenusimu ®IroC COO
0 B3aMMOOOYCJIOBJICHHOCTH II€JIel, COJIep KaHUs, Pe3yJbTaTOB 00yueHus: U TpeOOBaHUM
K YPOBHIO TMOJTOTOBKH BBIMYCKHUKOB. CBUIETEIHCTBOM TOMY SIBJISIIOTCS CIIEIYIOIINE
BBITIOJTHSIEMBIE TIPOrPAaMMOM 1O XUMHUH (PYHKITUU:

e HMHQOPMAIIMOHHO-METOAMYECKAsl,  peanu3anus  KOTOpoM  obecrieunBacT
MOJIyYeHHUE TPEACTaBICHUS O IeNAX, COJAepKaHuU, OOIeld CTpaTeruu
oOydeHMsI, BOCIIMTAHMS M Pa3BUTUSA OOYYAIOUIUXCS CPEICTBAMH TMPEIMETa,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;

e OpraHM3alMOHHO-IUIAHUPYIOWIAsA, KOTOpas IpPEeayCMaTpUBAET ONPEICICHUE:
HOPUHIUIIOB CTPYKTYPUPOBAaHUS U IOCIEIOBATEIbHOCTH H3yUEHUS y4eOHOro
MaTepHaia, KOJUYECTBEHHBIX U KaYECTBEHHBIX €r0 XapaKTEPUCTHK; IMOAXO0J0B
K (opMHpOBaHMIO  COJEP)KAaTEJIbHONM OCHOBBI ~ KOHTPOJS W  OLIEHKH
00pa30BaTeIbHBIX JOCTHKEHHUM 00yJalOMIMXCsl B paMKaX UTOTOBOW aTTeCTalluU
B (hopMe €AMHOT0 TOCYJaPCTBEHHOTO 9K3aMEHa M0 XHUMHH.

IIporpamma a1 yriyOJa€HHOrO U3y4EHUS] XUMUM:

e YCTaHABIMBAaET WHBAPHUAHTHOE IPEAMETHOE COJEp)KAHHME, 00A3aTENbHOE IS
U3yYeHHUsl B paMKax OTJCJIbHBIX MPOQUIIEH, MpeaycMaTpUBaET paclpeaeicHue
U CTPYKTYpUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM COJI€pPKAaTeIbHbIM
JUHUAM/pa3aenaM Kypca;



e Na€T MPUMEPHOE pacmlpeliesieHne Yy4eOHOrO0 BPEMEHHU, PEKOMEHAYEMOTro IS
W3YUYEHUSI OTJCTbHBIX TEM;

e TMpeajiaraeT MPUMEPHYIO MOCIIEI0OBATEIBHOCTh U3YUEHUS YUYeOHOro MaTepuaia
C y4€TOM JIOTUKU MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIPEIMETHBIX
CBS3€EH;

e AT METOAMYECKYI0 WMHTEpIIpPETAlldIo Iejed W 3ajJa4 U3ydyeHUs MpeaMeTa Ha
yrayoJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME
cpenHero  obmiero  oOpa3oBaHUs,  COAEPKATEIbHOM  XapaKTEPUCTHKU
IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI OCHOBHOM 00Pa30BaTEIbHOM MPOrpaMMBbl
cpeaHero  oOmero  obpa3oBaHus ~ (JIMUHOCTHBIX,  METaNpPEIMETHBIX,
MPEAMETHBIX), a TaKkKe C YYETOM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIBHBIX
NEeUCTBHUM 00yYaronierocs Mo OCBOCHUIO COJIEPKaHUSI TIPEIMETA.

[lo BceM Ha3BaHHBIM TO3MIMSM B TPOTPpaMMe IO XUMHHU TPEAYyCMOTpEHA
IPEEMCTBEHHOCTh C 00yUYeHHEM XMMUU Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHus. 3a
npejaesiaMu  yCTAaHOBJICHHOM TporpaMMON MO XUMHUM O0s3aTeIbHON (MHBapHAHTHOMN)
COCTABJISIIONICH COJEp)KaHUsT y4eOHOro mpeameTra «XUMHs» OCTaETCs BO3MOXKHOCTH
BHIOOpAa €ro BapUaTHMBHOM COCTABJISIONICH, KOTOpash JOJKHA OMNpENeNsiTbCsl B
COOTBETCTBUHM C HANPABJICHUEM KOHKPETHOTO MPOdHIIst OOydeHHUS.

B cootBercTBUU ¢ KOHUENTyanbHbIMU NoJiokeHUsIMU PI'OC COO o HazHaueHUU
npeIMeToB 0a30BOr0 M YIIIYOJNIEHHOrO ypoBHEH B cucteme AuddepeHIInpOBAHHOTO
oOy4eHHsI Ha ypOBHE CPEJIHEro 00I1Iero 0Opa3oBaHMs XUMUS HA YPOBHE YIIIYOJIEHHOTO
U3YUYEHUs HANpaBJIEH Ha pPEAIM3aLUI0 NPEEMCTBEHHOCTH C MOCIEAYIOIIHM 3TaloM
NOJIYyUeHUS XUMHUYECKOTO o00pa3oBaHUs B  paMKax M3Y4YEeHHs]  CIEHUAIbHBIX
€CTECTBEHHO-HAYYHbIX U XUMUYECKHX JUCUUIUIMH B By3aX U OpraHU3alUsAX CPEIHETO
npodeccroHaabHOrOo 0o0pa3oBaHusa. B 3Tol cBsI3M H3ydeHHE TIpeaMeTa «XHUMHS»
OPUEHTUPOBAHO TMPEUMYIIECTBEHHO HA PACIIMPEHUE U YIIIYOJICHHE TEOPETHUYECKOU U
PAKTUYECKOW TOJTOTOBKH OOYYAIOIIUXCS, BBIOPABIIUX OMPEACIEHHBIA MPOPHUITH
oOydeHHsl, B TOM YHCII€ C TEPCIEKTUBON MOCIEAYIONIETO MOJYyYeHUS XUMHUYECKOTO
o0pa3oBaHus B OpraHU3alugaX MpoQecCHoHAIBbHOrO oOpa3oBaHus. Hapsgy ¢ stum, B
ceete TpeboBanniit ®I'OC COO k miaHupyeMbIM pe3ylibTaTaM OCBOCHHS (penepanbHOn
o0Opa3oBaTeIbHOM TPOrpPaMMBbI CpEHEro oOIero o0pa3oBaHUs H3YyYCHUE TMpeIMeTa
«XUMUSD» OPUEHTUPOBAHO TAKXKE HA PEIICHUE 3aJad4 BOCHUTAHUSA M COLMAIBHOTO
pasBuTHs 00ydJaronmxcs, Ha (GOPMHUPOBAHKE Yy HUX OOIMICMHTEIICKTYaIbHBIX YMEHUH,
YMEHHUH pallMoHaIW3aIllUi y4eOHOTO TpyJa M 000OIMIEHHBIX CIOCOOOB AEATEIHHOCTH,
MMEIONIUX MEXAUCIUIIIIMHAPHBIN, HAAIPEAMETHBIN XapaKTep.

CocraBnsioniuMu  npeaMera «XHUMHUS» Ha YpOBHE YriayOJEHHOTO H3y4YeHUs
ABJISIIOTCS  yIIIyOn€HHble Kypcbl — «Opranuyeckas xumusi» U «OOmas
Heopranuueckas xumusi». [Ipu ompeaeneHUH MOAXOIOB K OTOOPY U CTPYKTYpPHOM
OpraHU3alMy COJIEP’KAHUSI ATUX KYpPCOB B MPOrpaMme MO XMMHUHU 332 OCHOBY MPHUHSTHI



nosioxkenust PI'OC COO o paznuuusx 6a30BOro U yriyOnEHHOrO ypOBHEH H3Yy4YECHUS
peaMeTa.

OcHoBy coaepxkanus KypcoB «Opranuueckas xumus» u  «OOmas u
HEOPraHUYeCKass XUMUsS» COCTABISIET COBOKYIHOCTh IMPEIMETHBIX 3HAHUW U yMEHUH,
OTHOCSIIIUXCS K 0a30BOMY YPOBHIO M3YUYEHUS MpeAMETa. DTa CUCTEMa 3HAaHUM NOJIydaeT
ONpeIeIEHHOE TEOPETHYECKOE JOMOJTHEHUE, TIO03BOJSIONIEE OCO3HAHHO OCBOUTH
CYLIECTBEHHO Oonblni 00bEM (haKkTOJIOrHYeCKOro marepuana. Tak, Ha yrayOn€éHHOM
YpOBHE HM3Yy4YeHHUs MpeaMeTa olecredeHa BO3MOXKHOCTb 3HAUUTEIBLHOTO YBEIMYEHHS
00bEMa 3HAHUU O XMMHUYECKHUX 3JIEMEHTaX M CBOMCTBAX MX COEJUHEHUN Ha OCHOBE
pacHIMpeHus U yriiyOJieHUus NMpeiICcTaBIeHU O CTPOEHUU BEUIECTBA, XUMUYECKON CBSI3U
U 3aKOHOMEpPHOCTSIX MPOTEKaHMsI pPEaKUui, paccMaTpPUBAEMBIX C TOYKH 3pPEHHUS
XUMHYECKOM KHHETHMKH U TepMOAMHAMUKH. M3ydeHue mnepuoauyeckoro 3akoHa H
[lepronuyeckoit CHUCTEMBl XHUMHYECKHUX JIIEMEHTOB Oa3upyeTcss Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX TIPEJICTABICHUSAX O CTPOECHUU aromMa. XUMHUYECKas CBS3b
OOBSCHAETCS C TOYKH 3PEHHUS HHEPreTMYeCKUX HM3MEHEHH mnpu e€ oOpa3oBaHUU U
paspylleHnH, a TakKe ¢ TOUYKH 3peHUs] MEXaHU3MOB €€ oOpazoBanus. M3yueHue TUMOB
peakuuii JomofHsAeTcs (QOPMUPOBAHUEM TMPEACTABICHUN OO0 AIEKTPOXUMHUYECKUX
npoleccax M 3JIEKTPOIU3€ PACIUIaBOB U PACTBOPOB BellecTB. B kypce opranuydeckoit
XUMHH TIPU PACCMOTPEHUH PEAKIIMOHHOM CITOCOOHOCTH COEIMHEHHM yaemnseTcs ocodoe
BHUMaHHE BOIpPOcaM OO0 3JIEKTPOHHBIX 3(]deKkTax, 0 B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HayeHne MMEET TO, YTO Ha COJIEpKAHUE KYpCOB XMMHH YTIIyOJIEHHOTO
YPOBHSI M3YYEHHs ISl KJIAaCCOB OIpeAes€HHOro mpoduis (IJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY H XapakTep [ONOJHEHUH K OOImeld CUCTeMe NPEAMETHBIX 3HAHHN)
OKa3bIBAIOT BIIUSIHUE CMEXKHbIE MpeaMeThl. Tak, Hampumep, B COAEpKaHUU IpeaMeTa
JUIS. KJIACCOB XMMHUKO-(pu3zndeckoro mnpodwis Ooibplioe 3HaYeHUE OyAayT HMETh
AJIEMEHTHl Y4eOHOro MaTepuana no oduiet xumun. [Ipu n3yyenuun npeamera B JaHHOM
cllydae aKIEHT OyJeT cliejaH Ha OOIHOCTh METO/AOB MO3HAHUsS, OOUTHOCTh 3aKOHOB U
TEOpUH B XMMUU U B (PU3UKE: aTOMHO-MOJIEKYISIpHAsT Teopus (MOJICKYJIIpHAsi TEOPUS B
¢u3nKe), 3aKOHBI COXPAaHEHHMS MACChl W DJHEPrUH, 3aKOHBl TEPMOJMHAMUKH,
AJIEKTPOJIN3a, IPEICTABIECHUS O CTPOEHUHU BELIECTB U IPYTOE.

B TO xe Bpems B coAepaHUM NpeaMeTa Uil KJIacCOB XMMHUKO-OMOJIIOrMYECKOTO
npoduis OONBIINK yIEeTbHBIN BeCc OyJeT MMEeTh opraHudeckas xumus. B aTom ciydae
NPEIOCTAaBISAETCS  BO3MOXHOCTH  JUJIsi  Oojiee  OOCTOSITENBHOTO — PACCMOTPEHUs
XAMHYECKOW OpraHW3allid KJIETKA KaK OMOJIOTHYECKON CHUCTEMBI, B COCTAaB KOTOPOM
BXOJISIT, K PUMEPY, TAKUE CTPYKTYPHBbIE KOMIIOHEHTHI, KaK JUIUAbL, OCJIKHU, YIJIEBOIbI,
HYKJIEUMHOBBIE KHCIOTBI M Apyrue. Ilpu 3ToM 3HaHMS O cOCTaBE M CBOMCTBax
[IPEICTaBUTENE OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIIyXKAaT OCHOBOM IS
M3YYEHUS CYIIHOCTH MPOLECCOB (POTOCUHTE3A, ABIXAHHUS, TUILEBAPEHUS.



B mnmane @QopMupoBaHMS OCHOB HAy4YHOIO MHMPOBO33PEHHMs, OCBOECHHS
OOLIIEHAyYHbIX METOJIOB IO3HAHMS W OIbITAa MPAKTUYECKOIO MPUMEHEHHS HAyYHBIX
3HAHMM H3ydeHHe TMnpeameTa «XUMHs» Ha YIUIYOJIEHHOM YpOBHE OCHOBaHO Ha
MEXIPEIMETHBIX CBA3SX C YUEOHBIMH MIPEAMETAMH, BXOAAIIMMU B COCTAB MPEAMETHBIX
obOnacteil «EcTecTBeHHO-Hay4YHBIE MpeaAMETb», «MartemaTuka M HH(DOpPMATHKA» H
«PyCCKUH A3BIK U JIUTEPATYPaAY.

[Ipy u3ydyenun yyeOHOro mpenMera «XuMHUs» Ha YriayOJEHHOM YpOBHE TaKkKe,
KaKk Ha YpOBHE OCHOBHOT'O U CpPEIHEro o0Imiero odpazoBaHusi (Ha 0a30BOM YpOBHE),
3a/layell MepBOCTENIEHHOW 3HAYMMOCTH SBIISIETCS (POPMHUPOBAHUE OCHOB HAYKH XMMUU
Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKON IESITeIbHOCTH YeJIOBeKa U
OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue 3Toil 3agaun Ha yriyO0inEHHOM
YPOBHE U3Y4YE€HUS NMPEIMETA MPEANOIAracT peain3alnio TAKUX LEeIeH, KakK:

e (QopmupoBaHue MNpeACTaBICHUH: O MaTepUaJIbHOM  E€IUHCTBE  MHUpA,
3aKOHOMEPHOCTSX W TMO3HABAEMOCTH SIBICHUN MPUPOABI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAyllel posik B 00eCIIeYeHUH YCTONYMBOTO
pa3BUTHsS ~ 4YEJOBEYECTBA: B PEHICHHMH  OpoOJeM  IKOJIOTHYECKOM,
HHEPreTUYeCKON M MUILEeBONM 0€30MacCHOCTH, B PA3BUTUHU MEJULIMHBI, CO3IaHUN
HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB DJHEPrud, B 0OEClIeueHUuU
palMOHAIBHOIO MPHUPOAOIOIb30BaHUsA, B (OPMUPOBAHUU MHUPOBO33PEHUS U
oOmiel KyJbTypbl 4YeNOBEKa, a TaKXkKe JKOJOTMYECKH OOOCHOBAHHOIO
OTHOILLIEHHUS K CBOEMY 370POBbIO U IIPUPOIHOU CpELE;

e OCBOCHHME CUCTEMBI 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOM COCTABIIAIOLIEH
€CTECTBEHHO-Hay4YHO! KapTHHBI MUpa: GyHIaMEHTAJIbHBIX TOHITUH, 3aKOHOB U
TEOpPUM XMMHHU, COBPEMEHHBIX IIPEACTABICHUW O CTPOCHUM BEIECTBA Ha
pa3HBIX YPOBHAX — aTOMHOM, WOHHO-MOJIEKYJIIDHOM, HAaJAMOJIEKYJISIPHOM, O
TEPMOAMHAMUYECKUX M  KMHETUYECKMX 3aKOHOMEPHOCTAX IPOTEKaHUs
XUMHUYECKUX PEAKLHH, O XUMUYECKOM PaBHOBECUH, PACTBOPAX U JHUCIEPCHBIX
cucTemax, 00 OOIIMX Hay4HBIX IPUHIUIIAX XUMAYECKOIO TPOU3BOCTBA;

e (opmupoBaHuEe y 00y4aIOIINXCS OCO3HAHHOIO MOHMMAaHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMUYECKUX 3HAHUHN JUIsI OOBSCHEHUS KIIIOUEBBIX UAEH U MpobiieM
COBPEMEHHOW XUMUH, i1 OOBSICHEHHS U MPOrHOZUPOBAHMS SBICHHIM,
UMEIOIINX €CTECTBEHHO-HAYUHYIO MPHUPOAY; T'PAMOTHOTO pelleHus: mpooliem,
CBA3aHHBIX C XWUMHEW, NPOTHO3UPOBAHHUs, AHAIN3Aa M OLEHKUM C MO3ULUU
AKOJIOTHYECKON O€30MacHOCTH TOCIEJCTBUN OBITOBOM M TIPOW3BOJICTBEHHOU
NEATEIIBHOCTH  YE€JOBEKAa, CBA3aHHOM C XWMMYECKHM IIPOU3BOJICTBOM,
UCIIOJIb30BAaHUEM M MEPEPa0OTKON BEILIECTB;

e yIiIyOJIeHUE TPECTaBICHUN O HAYYHbIX METO/IaX MO3HAHU S, HEOOXOIUMBIX JIJIs
NpPUOOPETEHHsS] YMEHMM OPUEHTHPOBATHCS B MHUPE BEIIECTB M OOBSCHEHUS



XUMHAYECKUX SBJICHWH, HMMEIOIIUX MECTO B TMPHPOAE, B MPAKTUUYECKOM
JESTeTbHOCTH U TIOBCETHEBHON KU3HHU.
B mnane peanuzanuu mepBoOYEepeIHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOIMINX () YHKIUH
LEJIOCTHOM CHUCTEMBI CpeaHero oOmero oOpa3oBaHUs NOpPH H3YYEHUU MpeaMmeTa
«XUMHS» HA YTIIYOJIEHHOM YpOBHE 0COOYIO aKTYalbHOCTh MPUOOPETAIOT TAKUE LEIH U
3a/layu, KakK:

e BOCHHTaHHE YOSKIEHHOCTH B MO3HABAEMOCTH SIBJICHHI MPHUPOJIbI, YBAKCHUS K
IpOLIECCY TBOPUYECTBA B 00JIACTH TEOPETUUECKUX U MPUKIIAJAHBIX UCCIIEIOBAHUN
B XUMHH, (OPMUPOBAHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAaUMM K OOYYEHHUIO U T[O3HAHMIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO U CAMOBOCIMTAHUIO HAa OCHOBE YCBOEHHS OOILIECYEIOBEYECKUX
LICHHOCTEH;

e pa3BUTHE TO3HABATEIHHBIX HWHTEPECOB, HWHTEIUICKTYaJbHBIX W TBOPYCCKUX
criocoOHOCcTeM  oOydaromuxcsi, (QopMHpOBaHHME Yy HHUX CO3HATEIBHOTO
OTHOIICHHS K CaMOOOPa30BAHUIO U HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO
YCIEITHOU npodeccuoHabHON 151 00111eCTBEHHOM JESITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0pPOBBIO U MOTPEOHOCTH B 3J0POBOM
o0Opa3se XKU3HH,

e (QopmMupoBaHre yMEHUH U HABBIKOB Pa3yMHOTO MPUPOIONOIb30BAHMUS,
pa3BUTHE SKOJOTUYECKON KyJIbTYypbl, NMPUOOPETEHHE ONbITa OOIIECTBEHHO-
MOJIE3HON HKOJIOTUYECKOM 1eITeTbHOCTH.

OO1iee 4yuCIO YacoB, NMPEIYCMOTPEHHBIX [JIsl M3y4YeHUS XUMHH Ha YriayOJeHHOM
ypOBHE cpenHero obmiero obpaszoBaHus, coctaBiser 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEEmIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMS. BaJleHTHbIE BO3MOKHOCTH aToMa YIJIEpoJa. XHMMHUYECKas CBA3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBoWHAasE U TpouHas cBa3b. CrocoObl pa3phiBa CBsI3eH B MOJIEKYJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYeCKUX COoeqUHEHUN. MOoNeKyIsIpHble U  CTPYKTYpHBIE  (OPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KIaccU(UKAIUS OPraHUYeCKUX peakiuid. OKHUCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BEIIECTB IIPU HarpeBaHUHU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKaJIbHOIO 3aMeICHUSI.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOMEHTAH, IUKIOTEKCaH) IUKIoaaKaHoB. CnocoObl MOJy4YeHHS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH30i1a. DU3HMYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE alKWIBHBIX paTUKaIoOB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsAHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMeéM M LUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpaIICHUM:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHaYHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOEe OOHApYKCHHE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJIOPOI0OB U FaJOr€HIIPOU3BOIHBIX YIJIEBOJIOPO/IOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUsS W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJICHCTBUE C OpraHUYE€CKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIbI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl nosrydyeHnus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XMMHMYECKHE  CBOMCTBAa  aJIbJETMJOB M  KETOHOB:  PEaKIUHU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusznueckue CBOMCTBRA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOW KHUCJIOTHL. [loHSITHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHCJIOT: CT€apWHOBAs, MAJbMUTUHOBAs, OJICMHOBAs, JUHO/EBAS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpELE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

OO6mas xapakrepuctuka yrieBoaoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U aJIbJCTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupose u npuMmeHeHue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa UEJUIIOJIO3bI: TUAPOJIN3, MoiydyeHue 3GUpoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJE, B3AMMOJEHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJICHUE ATWJIOBOI'O CIIMPTA B aJbJIETH] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJIb30BaHHE
BUJIEOMATEPUAIOB), KAYECTBEHHbIE pPEAKLUMU Ha ambAeruiibl (C THAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuom Meau(ll), xumudeckue CBOWCTBAa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmalla ¢ MOJOM, PEIICHHE HKCIEPUMEHTANbHBIX 3a7a4 1o TeMaM «CHUpTHI U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A3oTcoaep:Kaniue OpraHndeckue coeJuHeHusl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenue mosekyn, obmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHUE, B3aUMOJICHCTBUE TMEPBUYHBIX AMHUHOB C a30THCTOM KHUCIIOTOM.
Conu aKuIaMMOHUS.

AHUJMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psaa. Crpoenue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmMuHOKucn0Thl. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OENKOB: THUAPOIH3, JCHATYpAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€lKH, pelIeHHEe OHKCIEPUMEHTAJbHbIX 3aJa4 10 TeMaMm
«A30TcoiepKalllue  OpraHMYecKue  coeauHeHus’» U «Pacmo3HaBaHue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. I[lmacTtmacchl (TOMUATUIICH, TOJUIPOINMICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHOBbIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUCHMsI BEIIECTB M WX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoliekyaspHod (OpMyNbl OpPraHMYECKOTO COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BELIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3CH MPU U3YUYCHUHU OPraHUYECKOW XUMUH B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaiusi, HaOIIOJIEHWe, W3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIUYMHBI, €IUHHIBI U3MEPEHUsl, CKOPOCTb, SHEPTHs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble UCKOMAEMBbIE, TOIIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX aaep. XuMHUeckuil anemeHT. M3otonsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
J.N. MenneneeBa. CBsi3b MEPUOAUYECKOrO 3aKkoHA W llepuoguueckoil CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [[.1. Menzaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpartHble cBsi3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUAX. CocTaB KOMILIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpPHOTO M HEMOJIEKYJISIPHOTO — CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHeix cucremax. Mctuanable pacTtBopsbl. [Ipencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccuduxainys u HOMEHKIaTypa HEOPTraHMYECKUX BEIIECTB. TpUBHAIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TenaoBbie d3PHEKTH XUMUYECKUX PEaKIUH.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble 1 HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. KoHncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHas, HEWTpalbHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurelb W BOCCTAaHOBHUTENb. lIpolnecchl OKHCIEHUS W BOCCTAHOBJICHUS.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKHUX PEIIETOK, TIPOBEJICHUE peaKIuii HOHHOTO 0OMeHa, onpeeeHue
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuoguueckor cHCTEME  XUMHYECKUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METaJUIAMA M  HEMETaJUIaMHM, BOCCTAHOBHUTEJIBHBICE CBOWCTBA. [ MApUABI.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COoeMHEHUs TanoreHoB. JlabopaTopHbie W TPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B npuUpoje, CIOCOObI MoNy4deHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). CepHuctas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxzaenue B mpupozae, crnocoObl MoiydyeHus, (uU3MYecKue u
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, CrnocoObl TMONydeHUs, (PU3NYECKHEe U
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckne W XUMHUYECKHE CBOHCTBA TPOCTHIX BEIIECTB, OOpa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxnenue B mpupoje, crocoObl MONMydeHus, (uU3HUecKue u
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
Oco0EHHOCTH CTPOCHUS DJIIEKTPOHHBIX 000JI0YeK aTOMOB MeTaioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, NUPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOPPO3HH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHECHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoarueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

Ou3nyeckue W XMMUYECKHE CBOMCTBA MapraHila U €ro COCIMHEHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xenesza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHUE xee3a
U €ro CIUIAaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/JIa ¥ TUJPOKCHUIA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [Iprumenenue
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMENTbHBIX METAJUIOB C BOJOM (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTUOHBl METANIOB, B3aUMOJAECHCTBUE THAPOKCUAOB ATIOMUHHA M LHUHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumun B obecriedeHry yCTOMUMBOTO pa3BUTHUS ueioBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEepHOU KHCIIOTHI, MeTaHoJa). [IpoMBbIIIeHHBIE CITOCOOBI MOJYYEHUS! METAILUIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
HCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poiib XumMuy B pa3BUTUHN MEIULIUHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIHOJB30BAHMS MPENapaToB OBITOBOM XUMHUHM B MOBCEIHEBHOMN
KU3ZHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl s 3neKTpoHuKU. HanoTtexHomorum.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MNpHMeECH, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peakiuu, €Ciad OJJHO M3 BEIIECTB JAHO B BHJE pPAcTBOpa C ONPEACIEHHOMU
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAacCOBOM JOJIM U MOJISIPHOU
KOHIUECHTpPAllMM BEIIECTBA B PACTBOPE, MOJH BbIXOJA IPOAYKTA PEAKIUUA OT
TEOPETUYECKH BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEeOpraHmuyeckoi xumuu B 11 Kiacce OCyIIECTBISIETCS YEpPe3 UCIOJb30BAHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePHOIUIHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

®usuka: wMarepus, MHUKPOMHUD, MAaKpOMHUDP, aTOM, DJJEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorus: kneTka, opraHusm, 3KocucTeMa, ouocdepa, MeTaboINU3M, MaKpoO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BELIECTB U ITIOTOK SHEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pecypcesl.

TexHonorus: XUMUYECKasi MPOMBIIIJIEHHOCTb, METAJUIYPIUsl, CTPOUTEIbHBIC
MaTepHUaibl, CEIbCKOXO35MUCTBEHHOE MPOU3BOJICTBO, IMHUILEBAs MPOMBIILIEHHOCTb,
dapmarieBTHUECKAS MIPOMBIIUIEHHOCTb, MIPOU3BOACTBO KOCMETHUYECKUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUalOoB, OSJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTI'HH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeameTa «XHUMHUS»  OTpakaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00A3aHHOCTEM,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAaONMIOJICHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEICTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHUMAHUSI IIEHHOCTEW 370poBOro U 0Oe3omacHOro o00pa3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBWJI OE€30I1MacHOr0 OOpallleHus C BEHIECTBaMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0€301acCHOT0 MOBEACHUS B CUTYAIMX, YIPOXKAIOIIUX 37]0POBBIO U KU3HU JTOJIEH;

OCO3HAHUS TMOCIEICTBUI M HENMPHUATHS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEAOBATEIBCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JAPYrHX BHIAX
eI TEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYaCTUE€ B PEIICHUU MPAKTUYECKUX 3ajad
COIIMAJIbHOM HAINpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TPyAa U pe3ysibTaTaM TPYI0BOU IEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH O0IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIBHON CPEIbI;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS NMPEANPUHUMACMBIX TEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKe, CIOCOOHOCTM U YMEHHMS aKTHMBHO TMPOTUBOCTOATH HACOJIOTHHU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PAIMOHAIBHOTO HAYyYHOT'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIMIIMHBI, 00eCTIeYeHUN
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHaJu3a U OOBSCHEHUS SBICHUN OKPY)KAIOIIET0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHHSI  OOyyalOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
Ipolecc, CUCTeMa, Hay4HbIM (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COL[UATIBHOM KOMIETEHIIUN 00yUYaroIINXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS U yYHUBEPCAIbHbIC YYCOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu JAEATEIbHOCTH, 3a/aBasi IapaMeTpbl U KpPUTEPUU UX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJISI OOBSICHEHUSI OTJCIBHBIX (DAKTOB U
SIBIICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTUUECKUE PACCYKIEHUSI (MHIYKTUBHbIC, JEAYKTHUBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUUYECKHX PEaKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIa/ICTh OCHOBAMH METOJOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHYECKHX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSTEIBHO C(HOPMYIUPOBAHHBIC BONMPOCHI B KavyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
npoIecca, CaMOCTOSTENLHO TPOTHO3UPOBATh €Tr0 Pe3ysbTaT, (HOPMYIUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIBHOCTH, TPOSBIATh CIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMYJsIpHAsl JIUTepaTypa XHMHUYECKOrO COJEpXKaHUsl, CIPaBOYHbIE TOCOOUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpPMAIMK, HEOOXOAUMON JUISI BBITIOJHEHHMS Y4YeOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaIrmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IPE3CHTAUMEN PE3YJbTAaTOB ITO3HABATEIIBHOM JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 PE3yJIbTaTaM IPOBEAEHHBIX HUCCIECIOBAHUN IMYTEM COIVIACOBAHUS ITO3UILIMK B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenessss e€ Leaud M 3aJauyd, KOHTPOJUMPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIJISITh CAMOKOHTPOJIb JIESITEJIbHOCTH HA OCHOBE CaMoOaHajiu3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMUS» HayIHbIE 3HAHUS, YMEHHUS U CTIIOCOOBI ICHCTBUN
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3IHYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEAMETHBIE PE3YIbTaThl MPEACTABICHBI IO ToJam
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B OOECMEUEHUU YCTONYMBOTO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEpUAJOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MPUPOAOIIONB30BaHNsA, B (POPMUPOBAHUM MHUPOBO33PEHUS MU OOIIEH KYyJIbTYpbl
YeJIoBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CPELIE;

BJIaQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aTroMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTale, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHbIN CKeNeT, PyHKIHOHATbHAS
rpynna, pajgukai, CTpyKTypHble (GopMmysbl (pa3BEPHYTHIE, COKpPAIEHHEIE,
CKEJIETHbIC), M30MEpUs CTPYKTypHass M MpPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHACTIOPO/I- U a30TCOJEpKAlMe OpraHUYeCKue COCAUMHEHUs, MOHOMEp, IMOJHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPALICHUS DSHEPrUd IpPU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEACTABICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSAX UX MPOTEKaHWs, O B3aUMHOM BIIMSIHUU aTOMOB U TPYII aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTMYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOJIA, IEPEPAOOTKH HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUS! MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKUUA  MOCPEICTBOM  COCTAaBJICHHUS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIMBATh MOJIEIN MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl WLTIOCTpaIuu
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJICKHOCTh HW3YyUYEHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynmne COCIUHEHWH, JaBaTb WM Ha3BaHUS 10 CHUCTEMAaTHYECKOU
Homenknatype (IUPAC) u npuBoAuTh TpUBUAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MpEeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TOIYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJIOTa, CTEApUHOBAs, OJICMHOBAs, MaJbMUTUHOBAST KUCJIOTHI,
[JIMIUH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYECKUX COCAMHEHUAX (KOBaJEHTHAs WM WOHHAs CBS3b, G- W T-CBS3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. BytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAaHHOCTh ~ YMEHHMH  XapakTepu3OBaTh  COCTAaB, CTPOCHHE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPraHMYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJKaJINEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTHIX U CIOKHBIX 3PUPOB, KUPOB, HUTPOCOCTUHEHUI U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpPMHPOBAHHOCTh yMEHHUS TMOATBEPXKIATh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3M), B3AUMHOTO BIUSIHUAS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPAKTUIECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOJIONCHUH, U3MEPEHUU, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3YyYECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEJICTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPTraHUYECKON XUMHH JJisl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYuH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMHUPOBAHHOCTb YMEHHI: POTHO3UPOBATh, AHATU3UPOBATh U OIEHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYEeCKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KHCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE AKCIEPUMEHTAIbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AaHATU3UPOBATh U OLICHUBAThH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MPUPOTHOMN Cpelibl U JOCTHKEHUS €€ YCTOMUYUBOTO Pa3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMHUYECKOU MH(MOPMAIIUK B PA3IMYHBIX HCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XMMUUYECKYI0 UHpOpMaIUio, epepadaThiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTHU SBIEHUM NPUPOAbI, O MECTE U 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB JHEPrUHU, B OOECIECUCHHM PAllMOHAJIBLHOIO MPHUPOJIONOIL30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAralOIINE TOHATUS — XUMUYECKHUH JJIEMEHT, aToM, SApO aToma,

M30TOIIbI, JJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasT PENIETKa, XUMHUYECKasi peakiusi, pacTBOp, JJIEKTPOIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTEIb, TEIUIOBOM 3 deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAILICHUS SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOCHHHM BENIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHUS O CBOMCTBAaX, COCTAaBE, IMOJYyYECHHH M OE€30IMacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPraHWUYECCKHUX BEIISCTB B OBITY M MPAKTHYECCKOMN
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHH: BBISBIATH XapaKTEPHBIC MPHU3HAKH IOHITHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematuueckytro HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTAEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAs), THUMN KPUCTAUIMYECKON pEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHUH:  KIACCU(PUIMPOBATh:  HEOPTraHUUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUE); CAMOCTOSITEILHO BHIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KJIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKITUY;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPaBHEHWUW;  peaKkUud  TUAPOJW3A;  PEaKUuiu
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHUMHYECKOW pPEaKUUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalnue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHUaKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TMPUPOJAbl — HAOMIOICHUE, HW3MEpPEHUEe, MO/JICITUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U IS OOBSICHEHHS XUMHYECKHUX SBJICHHM, HMMEIONIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHHUS TPOBOAMUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOLIMX B PEAKIMU BEIIECTB; TEIJIOBOro 3ddexra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WIIM JIAaHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaYECTBEHHOI'O COCTAaBa HEOPTAaHMYECKUX BELIECTB, OMpPEACICHUE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TMpaBuil 6€30macHOr0 OOpaIIeHHs C BEIIECTBAMU U JTa0OPaATOPHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoON (popMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh U OIICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIOAATh MPaBUJIa MOJb30BAHUS XUMUYECKOM
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
JNEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOIIEH MPUPOTHON
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMALIUK B PA3IMYHBIX UCTOYHHKAX (Hay4dHas U yueOHO-HaydHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.
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KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

bubmuoreka [JOK
2 .K . 21
3 keToHbl. KapOoHoBBIEe KUCTOTHI. CII0KHBIE https://m. eds0o.ru/d6adfe50
a¢upsl. XKups
bubmmoreka [{OK
33 YTaeRo | https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus
bubmmoreka [{OK
4.1 Am LA .b 12
FIHPL AMIHOKICIOTEL HEH https://m.eds00.ru/d69df650
Hroro mo pazgeny 12
Pa3znea S. BoicokomMoJiekyJIsipHbIe COeUHEHUS
bu6moreka [IOK
5.1 B 6
RICOROMOTISKYTIIPHBI® COCAMECIIA https://m.edso0.ru/d69df650
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

Koan4yecTBo yacoB DJIeKTPOHHBbIE
Ne i/ HanmenoBanue pa3ae/ioB 4 TeM NPOrpaMMBbl KoHTposibH Mpakrie | (ungposeie)
Bcero 60TLL CKHe o0pa3oBaTe/ibHbIE
e pa padoThI pecypcnl
Pasnen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoma. [leproaudeckmnii 3aK0
1.1 HE?)I/IOI;[P;I‘-ICEK;; CI/IC"IPCI;\I/[aH)I;II:IIMI/IIiII/;HCKI/IE BIJ{'I;IMeHTOB Pl 9 bubimorexa [IOK
' ’ https://m.edsoo.ru/2dd57f24
N. Menneneena
bu6mmoreka [IOK
1.2 Crtpoenue BemiectBa. MHOTOOOpa3ue BEMIECTB 11 1 https://m. edsoo.ru/2dd57§24
bu6moreka [IOK
1.3 XMMHICCKAE PeaKLH 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [IOK
2.1 Hemeranmer 31 1 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
2.2 Merauist 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Paznen 3. XuMus 1 ;KU3HL
bu6mmoreka [JOK
3.1 Mertoapl ITI03HAHUS B XUMUH. XUMUS U )KU3Hb 9 https://m.edsoo.ru/2dd57£24
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Ipeamer u 3HaUeHNE OPraHUYECKON XUMUH,

bubmmoreka [IOK

! TPEACTABICHHE O MHOFOO6P asiu ! https://m.eds00.ru/3686e6f5
OPraHUYECKUX COCTUHECHHI
DNEeKTPOHHOE CTPOCHUE aTOMa yriepoia
2 (OCHO]fHO@ " 3032 €HHoe coc}::os[f{)ni) 1 bubmrorexa IJOK
YA : https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BOBMOYKHOCTH aTOMa yriepo/ia
XUMHYecKas CBSA3b B OPraHUICCKIX
coeuHeHUsAX. MexaHu3Mbl 00pa3oBaHUs bubnuoreka [JOK
3 y 1 :
KOBAQJICHTHOM CBSI3U, CIIOCOOBI pa3pbiBa https://m.edso0.ru/8d39f5c8
CBA3EH
4 Teopust CTpOEHHUSI OPraHUYECKUX 1 bubnuoreka [IOK
coequnenuit A. M. byrieposa https://m.edso0.ru/9e595ch8
Bunel nzomepun: cTpykTypHast
5 1} (?CT aHCTBI;HHa}I I:)‘)}J]IKCK}”][p OHI-’IBIC 3 exTs 1 Enbmorexa TOK
pocTp ) p . https://m.edsoo.ru/b0e61661
B MOJIEKYJIaX OpPraHMYeCKUX COETUHEHHM
[IpencraBienue o Kiaccuukau u
6 CI/]I;ZJTI;MEITI/I‘ICCKa}I HOMCHK(JPIaT LIa (IUPAC) 1 Enbmorexa TOK
P https://m.edsoo.ru/c212dd21
OpPraHMYECKUX BEIIECTB
7 Knaccudukanus peakiuii B opraHndeckoi 1 bubnuoreka [JOK
XUMUU https://m.edsoo.ru/ba5706aa
8 Cucremaru3zanus 1 0000IICHUE 3HAHUM 110 1 bubmuoreka [JOK
TEME https://m.edsoo.ru/87a37cab
AJNKaHBI: TOMOJOTHYECKU psijl, oO1as
9 ¢dbopmMyna, HOMEHKIATypa U U30Mepus, 1 bubnuoreka [JOK

QJICKTPOHHOC U ITPOCTPAHCTBCHHOC
CTPOCHHUEC MOJICKYJI

https://m.edso0.ru/25a14636
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10 du3nuecKrue U XMMHUUECKIE CBOMCTBA bubnuoreka [IOK
AJIKaHOB https://m.edso0.ru/3137711c
11 Haxosxnenue ankanos B npupoje. CriocoOsbl bubnuorexa [JOK
MOJIYYCHHS U IPUMEHEHNE AJIKAHOB https://m.edso0.ru/259b0a5h
[ukmoankanel: oomas popmyna,
12 HOMEHKJIATypa U U30MepHUsl, 0COOEHHOCTH bubnuorexa [JOK
CTPOEHUS U XMMHUYECKHUX CBOMCTB, CIIOCOOBI https://m.edso0.ru/156730d2
MOJTy4eHUS U IPUMEHEHNE
Pemenne pacu€THbIX 3a/1a4 Ha ONIPEICIICHHUE
MOJIEKYJIAPHOH (POPMYITBI OPraHUUECKOTO
BEIIECTBA II0 MAaCCOBBIM JIOJIIM aTOMOB bubmmoreka [IOK
13 .
DJIEMEHTOB, BXOJIAIINX B €r0 COCTAaB. https://m.edsoo.ru/bf84d8eb
Cucremaru3zanus 1 0000IIeHNE 3HAHU 110
TeMe
AJIKEHBI: TOMOJIOTHUECKHH psiJl, oO1as
OpMyJia, HOMEHKJIATypa, SJEKTPOHHOE 1
14 g) (];)CTy aH,CTBeHHOG CTYIZ)C’HI/IG MTonIeK il bubmmorexa LIOK
pocIp p Y https://m.edsoo.ru/273b0ale
CTpyKTypHas U MUC-TPaHC-U30MEPHUS
AIKEHOB
15 dOu3nvecKnue U XMMUYECKHUE CBOMCTBA bubnuoreka [JOK
ankeHoB. [IpaBuino MapkoBHUKOBA https://m.edso0.ru/21069ccd
16 CriocoObl MoTy4eHus! U IPUMEHEHNE bubnuoreka [JOK
AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o Teme
17 "TII)OJI eHHue BTEIHeHa 1 U3YYCHHUE €TO Eubmorexa TOK
Iy i yi https://m.edsoo.ru/0941eed8
CBOICTB
Pemenne pacu€THBIX 3a/1a4 Ha ONIPECIICHHUE
18 MOJIEK JI;IpHoﬁ dbopm J'Iill 0 FaHI/I‘II)eCﬂKOFO Eubmorexa TOK
yp PMY. p https://m.edsoo.ru/e9ea9921
BEIIECTBA
AJKagueHBbl: CONPSKEHHBIE,
Al p bu6mmoreka [JOK
19 M30JIMPOBaHHBIE, KyMYJIHPOBAHHBIE.

Oco0eHHOCTHU 3IEKTPOHHOIO CTPOEHHUSI

https://m.edso0.ru/04298c0a
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20 XUMHUYECKHE CBOMCTBA CONMPSKEHHBIX bubnuorexa [JOK
JTIMEHOB https://m.edsoo.ru/e561253d
21 CriocoObI MOJTydeHUsT ¥ IPUMEHEHUE bubnuorexa [JOK
AJIKaJIMCHOB https://m.edsoo.ru/1aa81660
AJIKWHBI: TOMOJIOTUYECKHUM psJl, 001as
29 dbopmMyIia, HOMEHKIIATypa, dJICKTPOHHOE H bubnuorexa [JOK
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI, https://m.edsoo.ru/68b6cc4c
(bu3HYecKue CBOMCTBA
23 XUMHUYECKUE CBONCTBA aJIKHHOB bubnmorexa LIOK
https://m.edso00.ru/23493a93
24 KauecTBeHHBIE peakliMK Ha TPOMHYIO CBS3b bubnmorexa LIOK
p TPOUHYIO https://m.edsoo.ru/7b1c48da
CriocoObl MosTyueHus: U MpUMEHEHNe bubnuoreka [JOK
25 :
AJTKUHOB https://m.edsoo.ru/a6f9alea
26 Pemrenne 3aga4: pac4€Tsl IO ypaBHEHUIO bubnuoreka [JOK
XUMHUUYECKON peaKiuu https://m.edsoo.ru/5db8e526
97 CucreMaruzanys 1 0000IIeHEe 3HAHNUI 10
TemMe
ApeHBI: TOMOJIOTHYECKUH Psifl, 00IIas
opMmyJia, HOMEHKJIaTypa. DJIEKTPOHHOE U
28 S (I))CTy aH,CTBCHHOC CTYIz)eHI/Ie MOiCK il Enbmiorexa TOK
pocTp P Y https://m.edsoo.ru/a92a7094
OCH30J1a ¥ TOTYy0JIa, UX (U3UIECKUE
CBOICTBa
XUMHUYECKUE CBOMCTBA apEHOB: PEAKIINKU bubmuoreka [JOK
29 _
3aMEICHUA https://m.edsoo.ru/a44alae4
XHUMHUYECKHE CBOMCTBA apPEHOB: PEAKIIUH
30 MPUCOCTUHEHHUS omcnefme FOthHOlI:IOB Eubmiorexa TOK
p ’ https://m.edsoo.ru/a44alae4
OcH3071a
31 Oco0eHHOCTH XUMHYECKHUX CBOWCTB bubnuoreka [JOK
CTHpOJIA https://m.edsoo.ru/d5018a54
32 Pemrenne pacu€THbIX 3a/1a4 Ha ONpPECIICHHUE bubmuoreka [JOK

MOJIEKYJISIPHOM (pOpMYJIBI OpraHUYEeCKOTro

https://m.edsoo.ru/53461a2c
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BCIICCTBA

33 CriocoObI MMoJTyYeHUsI ¥ IPUMEHEHUE apeHOB Bubmmorexa TOK
https://m.edso0.ru/6f717d09
34 I'eHeTnyeckas CBA3b MEKIY PA3TMIHBIMH
KJIAaCCaMH YTJIEBOJOPOJIOB
Pacuétel o ypaBHEHUSM XUMHUYECKUX
35 peakumii. Cucremaruzaius u 00001IeHNEe
3HAaHUU 10 TEME
36 [Tpupoauslii ra3. [lonyTHble HETIHBIE Ta3bI
37 KameHnHbIi1 yroJib 1 IpoIyKThI €10 bubnuorexa [JOK
nepepadoTKu https://m.edso0.ru/69b3398b
HedTp 1 ciocoOb1 €€ mepepaboTKu.
38 Hpi)MeHeHHe nponyKTmf nrz:pepa60T1<H bubmorexa LIOK
https://m.edsoo0.ru/21f9de78
Hedtn
39 ['eHeTnveckas CBSI3b MEXKIY Pa3TUIHBIMHU
KJIaCCaMH YTJIEBOJIOPOJIOB
["asloreHONMpPOM3BOIHEIE YTIIEBOIOPOIOB:
40 SHGKTPOHH(I_;)G CTpoI([eHI/Ie'}II)FeaKquH P bubmmorexa LIOK
’ https://m.edso0.ru/82b4d759
3aMeIIeHUs TaIoTeHa
JeicTBue menoueit Ha
41 rajJoreHInpou3BoAHbIC. B3aumMoaeicTere
JTUTAIOTCHAIKAHOB C MalrHUEM W IIMHKOM
42 CucreMaru3anus 1 0000IIeHUE 3HAHUH 110 bubnuoreka [JOK
pazzeny "VYrieBonopoasl" https://m.edsoo.ru/20e89f22
43 KonTtponbHas paboTa o Teme bubnuoreka [JOK
"YraeBonopob" https://m.eds00.ru/95¢9e298
[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKHH psiji, oOmmas hopmya,
44 CTpOEHHUE MOJ'IeKle':I) ﬂ30MIel;)Hﬂ(b P bubmorera [JOK
’ ’ https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, KiIaccuukarus,
(uznyecKkue cBOMCTBa
45 XHUMHYECKHE CBOMCTBA MPEAEIBbHBIX bu6mmoreka [JOK



https://m.edsoo.ru/6f717d09
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OJHOATOMHBIX CIIMPTOB

https://m.edsoo.ru/26ee34fe

16 CriocoObI MoJTydeHus: ¥ IPUMEHEHUE bubnuorexa [JOK
OJHOATOMHBIX CIIUPTOB https://m.eds00.ru/484100000000000
[Ipoctblie a¢upbl: HOMEHKIIATYpa U
47 1/1312>Mep1/m ((1))0(1))66HH0CTI/I (1)H3I?I]E€CKI/IX u bubmorexa [JOK
’ . https://m.edsoo.ru/c2c788b2
XHUMHYECKUX CBOMCTB
MHOT0aTOMHBIC CITUPTHI: ITUIICHTITUKOIb U
48 TJIMLEPHH, UX (I)I/ISI/IIIIZ:CKI/IG U XUMHUYECKHE bubmorexa [JOK
. ’ https://m.edsoo.ru/ee4d84aa
CBOMCTBA
49 CriocoObl MoTy4eHus! U TPUMEHEHNE bubnuotexa [JOK
MHOT0OaTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
50 deHoJI: CTPOSHUE MOJIEKYITBI, (PU3UIECKIE bubnuorexa [JOK
cBoricTBa. TOKCHYHOCTH (heHOoIa https://m.edsoo.ru/2ce726f8
. bu6moreka [IOK
51 Xumudeckue cBoicTBa (heHoa https://m. edsoo.ru/037ca5f9
59 CriocoObl MoTy4eHus! U IPUMEHEHNE bubnuoreka [IOK
¢benoia https://m.edsoo.ru/c77ddf4c
IIpa eckast pabora Ne 2. Pemenue
53 31<I::nKeTP:/IqueII;T:JII;>HLDT< 3aja4 1o Telxlq{: bubmrorexa IJOK
" P " A https://m.edsoo.ru/fd0Oced09
CrupThl ¥ HEHOITBI
54 CucreMaru3anus 1 0000IIeHUE 3HAHUH 110 bubnuoreka [JOK
TeMe https://m.edso0.ru/1810ch9b
ANbJIeruibl ¥ KETOHBI: 3JIEKTPOHHOE
CTpOEeHHE KapOOHUILHON TPYIIIHI; bubnuoreka [JOK
55 _
rOMOJIOTHUYECKHE Psifibl, 001as hopmyina, https://m.edsoo.ru/b139beaa
M30MepHs U HOMEHKJIATypa
AJNbACTHU]IBI M KETOHBI: (PU3UUECKHE bu6mmoreka [JOK
56 s :
CBOMCTBA; peaKLMU IIPUCOCIUHEHNUS https://m.edso0.ru/c887425c
Peakinu okucCIIeHUSI 1 KAYECTBEHHBIE bubmuoreka [JOK
57 _
pEaKUUU AJIbIAECTUIOB U KETOHOB https://m.edsoo0.ru/a393baa9
58 CriocoOBlI MoNTyueHus albJICTHIOB U bubnmoreka [JOK

KCTOHOB

https://m.edsoo.ru/520d1c51
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OAHOOCHOBHBIE NPE/EIbHBIE KAPOOHOBBIE

bubnuoreka [IOK

59 KHCIIOTBI, 0COOCHHOCTH CTPOCHUS HX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX bubnuorexa [JOK
60 . :
KHCIIOT, UX (pU3UYecKne CBONCTBA https://m.edsoo0.ru/700cc87b
XHUMHUYECKUE CBOMCTBA MPEAEIbHBIX bubnuorexa [JOK
61 _
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edso0.ru/40e6e0e9
Oco6eHHOCTH CBOMCTB MypPaBbUHOM
62 KUCI0TBL. MHOT000 a31/1ey£a OOHOBBIX bubmmorexa [JOK
’ p P https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apoOMaTHUUYECKHX KapOOHOBBIX,
63 JIIIjIKa OOHOBBIX mp OKCUKapOOHOBBIX bubumorexa LIOK
P » TP P https://m.eds00.ru/83a08773
kuciot. [IpencraBuTei BEICIIUX
KapOOHOBBIX KHCIIOT
64 [TonsaTHE O MPON3BOIHBIX KAPOOHOBBIX bubnuorexa [JOK
KHUCJIOT https://m.edso0.ru/0d162d9d
65 CriocoObl MoTy4eHHsI ¥ IPUMEHEHNE bubnuoreka [JOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/7c065c9d
Crnoxxnble 3QUpbl: TOMOJIOTHYECKUHN P
66 obmras o 131) Ji)a HU30MEPHS U - Enbmorexa TOK
PMYIa, p https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dOu3nvecKrue U XMMUYECKHUE CBOMCTBA bubnuoreka [JOK
a¢hupoB https://m.edso0.ru/ad6b94b2
Pemenne pacuéTHbIX 3a7a4: M0 YPaBHEHUIO
68 XUMHUYECKOHN PEaKIu, Ha ONPECIICHHE
MOJIEKYISIpHOH (hOpMYIIBI OPraHUYECKOTO
BeIllECTBA
[IpakTuueckas padota Ne 3. Pemenue
69 3I<pcr[e I/IMeHTaJ'II:;JHBIX 3a/1a4 1Mo TeMe Eubmiorexa TOK
" p g " https://m.eds00.ru/486671fb
Kap6oHoBbie kicnoThl. CH0KHBIC YIPHUPHI
70 XKupsl: crpoenue, pusndeckue u bubnuoreka [IOK
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XUMUYECKHE CBOMCTBA (TUAPOIIH3)

https://m.edsoo.ru/al19c5b98

OCoOEeHHOCTH CBOWCTB JKUPOB, COJIEPIKAIIUX

bu6mmoreka [{OK

71 OCTaTKH! HEIIPEAEIbHBIX )KUPHBIX KUCIIOT. https://m. eds0o.ru/b0331922
Kupsl B mipupoie — '
MprU1a KaK COJIA BBICIINX KapOOHOBBIX
N P bu6mmoreka [{OK
712 KHCJIOT, NX Mololree neiicteue. Ilonsatue o https://m. eds0o.ru/3c566565
CUHTETHYECKUX Motonux cpeactrax (CMC) — :
I'eneTnueckas CBSA3b YIIIeBOJOPOIOB H
4 AOPOst bubmmoreka [IOK
73 KHCIIOPOJICOACPIKAIMUX OPraHUICCKUX https://m.eds00.ru/56790c96
BEIIECTB — :
74 Pacu€tel 0 ypaBHEHUSM XHMHYECKHUX
peakuui
75 CucreMaruzamys 1 0000IIeHEe 3HAHNUI 110 bu6moreka [IOK
TEME https://m.edsoo.ru/f8eaf2eb
OO0111ast XapaKTepUCTHKA YIIE€BOI0B U
HI P P T A bu6moreka [IOK
76 KJaccuukaiuys yrieBo10B (MOHO-, U- U https://m.edsoo.ru/7a9693al
TOJIFCaxapyIbl ) T '
77 Momnocaxapupl: puU3nUecKre CBOMCTBA U bubnuoreka [IOK
HAXO0XJEHUE B IPUPOJIE https://m.edsoo.ru/b4bdda2d
78 [IpumeneHue riaKo3bl, €€ 3HAYCHUE B bubnuoreka [JOK
KU3HEJICATCIIbHOCTH OpraHnu3Ma https://m.edsoo.ru/5e61122d
HcaxapHbl: caxapo3a, MaJIbTo3a U
A pu pO34, bubmuoreka LJOK
79 nakto3a. Haxoxaenue B mpupojie u https://m.edsoo.ru/eb0384e7
MIPUMEHCHHE JTUCAXapUI0B — :
ITonucaxapuapl: CTpOEHHE MAKPOMOJIEKYII,
80 (bHSI/I‘IeCKII:I)C 5 XI/IME‘ICCKI/IG CBopﬁCTBa, g ]I’?IIEI[?SJ-'I/I;II’(])’]T:(I;Sa()(])_IS%ZaO 4508
MIPUMEHCHHE T '
81 [TonsiTue 06 NCKYCCTBEHHBIX BOJIOKHAX bubmiorexa LIOK
https://m.eds00.ru/6216e766
Perienne pacueTHBIX 3a7a4 Ha OIpeaelIEHUE
P A pest bubmuoreka [JOK
82 JIOJTU BBIXOJ1a TIPOJYKTA PEAKIIHH OT

TCOPCTHUYICCKU BO3MOKHOT'O

https://m.edsoo.ru/7fde47ef
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Cucremarusaius 1 0000IIeHUE 3HAHUHT 110

bubnuoreka [IOK

83 paszueny https://m.edso00.ru/08d4364c
KoHnTpomapHas paboTa 1mo Teme
84 "KI/ICJII)O 0JICO pe YKallle OpraHnuecKue Bubmrorexa OK
poaL " JIepKatiue op https://m.edso0.ru/42c6678e
COCITMHEHUS
AMUHBL: KTacCU(pHUKAINS, CTPOCHUE
85 MOJIEKYJI, 0011ast popMyia, U30Mepus bubnmorexa LIOK
’ ’ o https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa U (PU3HUYECKUE CBOMCTBA
86 XUMHUYECKHE CBONCTBA amn(aTUIECKUX bubnuotexa [JOK
aMUHOB https://m.edsoo.ru/1bc5cf80
87 AHWINH: CTpOE€HUE aHWINHA, 0COOEHHOCTH bubnuoreka [JOK
XUMHUYECKUX CBOMCTB aHHJIMHA https://m.edsoo.ru/39cd21f1
88 CriocoObl MoTy4eHus! ¥ IPUMEHEHNE bubnuotexa [JOK
annupaTHICCKUX aMUHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIIOTBI: HOMEHKJIATypa 1
89 n3omepus, pusnyeckue CBOP'I}(IZI”)FBa bubmrorexa IJOK
pHd, ' https://m.edso0.ru/d1773e80
OTtaenbHBIE MPEICTABUTENH 0-aMUHOKHCIIOT
XHWMHUYECKUE CBOMCTBA aMUHOKHCIIOT, UX
90 OMOJIOrMYecKoe 3HaUCHHE aMI/IHOKI/ICJ'I’OT bubmiorexa HOK
' https://m.edsoo.ru/77df705a
CuHTe3 ¥ THIPOJIN3 NENTH OB
91 benku kak npupoIHbIE TOJTUMEPHI; bubnuoreka [JOK
CTPYKTYPBI OCITKOB https://m.edso0.ru/429e9899
. bu6mmoreka [JOK
92 XHWMHUYECKUE CBONCTBA OCIKOB https://m.eds00.ru/6237306d
A3oTCcoaep:Kalye reTepouKInIecKrue
93 coe I/IH?HE}I :Il eI/IH(E)BSe KHCIIOTHI: Eubmorexa TOK
o POy ) https://m.edsoo.ru/521d1431
COCTaB, CTPOEHHUE U OMOJIOTHYECKast POJIb
ITpaktuyeckas pabota Ne 4. Pemenue
SKCIEPUMEHTAJIBHBIX 33134 110 TEME bubnuoreka [IOK
94 " .
A3oTcoaepkaline OpraHnyecKue https://m.edsoo.ru/8e3c02d1
coelMHeHUs"
95 ITpakTtuyeckas pabora Ne 5. Pemenue bubnuoreka [IOK
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OKCIICPUMCHTAJIbHBIX 3aJia4 110 TCMC
"Pacrio3HaBaHn€e OpraHMYECKUX

https://m.edsoo.ru/bde3fdf6

coeqrueHui”
KoHnTpomapHas paboTa 1o Teme
96 "Asofcozmp)x;)mne OpraHUYeCKUe 1 bubnmorexa LIOK
; https://m.edsoo.ru/ce561bc7
COCITMHEHUS
OcHOBHBIC TIOHATHS XHMHH
BBICOKOMOJIEKYJISIPHBIX COCMHEHUN U bubnuorexa [JOK
97 1 -
METO/Ibl UX CUHTE3a —II0JIMMEPHU3aLUs U https://m.edsoo.ru/7aa63ebd
TTOJIMKOHICHCAIIHS
98 [TnacTmaccel. YTunuzaius u nepepadoTka 1 bubnuotexa [JOK
IIJJACTHKA https://m.edso0.ru/82242e0f
99 DJ1lacTOMEpPHI: HATypaJbHbI CUHTETHYECKHE 1 bubnuorexa [JOK
Kayuyyku. Pe3una https://m.edso0.ru/246103ec
Bomokna: HaTypan €, UICKYCCTBE e,
100 CI/IIJ:TeKTII{/Iqu({:KZI}(;p Hgizhegblene;i;zsoro 1 bubunorexa LIOK
’ https://m.edso0.ru/5963a601
Ha3HAYCHUS
IIpa eckast pabota Ne 6. Pemenue
101 31<I::nKeTpP$\4eII;T:JII;>HLDT< 3a;ay 1o Telxlq{: 1 bubunorexa LIOK
" " https://m.edsoo.ru/3aebd77a
Pacrio3HaBaHue miacTMacc u BOJIOKOH
O06o001eHre U cucTeMaTru3alus H3y4eHHOTO
102 MaTCpHIiaJ'Ia o TeMe "BI)ICOKL(I)MOJ'ICI}(I;I/J'ISIpHBIC 1 Enbmorexa TOK
" https://m.edsoo.ru/6a22ble8
COEJIMHEHUS
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

KoaundecTBO 9acoB

Ne Tema vooKa K DJIeKTpOHHbIe HH(poBbIe
n/n yp Bcero OHTPOILHEIC o0pa3oBaTe/ibHbIE pecypcChl
padoThbI
1 Atom. CocTaB aTOMHBIX si7iep. XUMUYECKUN JIEMEHT. 1 bubnuorexa [JOK
M3oTtomsr https://m.edsoo0.ru/59c112ee
2 CrpoeHue 3/IeKTPOHHBIX 000JI04EK aTOMOB, KBAHTOBbIE 1 bubnuorexa [JOK
quciia https://m.edsoo.ru/b4d9fffa
3 Krnaccudukarusi XUMUYECKHX 3JI€MEHTOB (S-, p-, d-, - 1 bubnunorexa [IOK
AJIEMEHTHI) https://m.edso0.ru/61294af9
4 Pacrpenenenue 31€KTPOHOB 10 AaTOMHBIM OPOUTAIISIM 1 bubmorexa LIOK
pen p p https://m.edsoo.ru/f5f750fe
5 DneKTpOHHBIC KOH(PUTYPAITUTH aTOMOB 3JIEMEHTOB B 1 bubnuorexa [JOK
OCHOBHOM M BO30YKIEHHOM COCTOSTHUH https://m.edso0.ru/8149e846
6 DOneKTpOHHBIC KOH(PUTYpAITUH HOHOB. 1 bubnuoreka [IOK
DJIEKTPOOTPUIIATEITLHOCTD https://m.edsoo.ru/a0764b24
Ilepuoagnueckuii 3axkoH u Ileprnoamueckas cucreMa
7 XI/II\I/)II/I‘ISCKI/IX 3J€MEHTOB /] I/II) l\/fleHz[eneeBa CBS3b C 1 bubunorexa LIOK
N N ’ https://m.eds00.ru/16957c01
COBPEMEHHOU TeOpHel CTPOCHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMUUECKUX
8 BJIeMeHTO]IS) H 00pa3yeMbBIX UMH MPOCTHIX U CIIOHBIX 1 bubmiorexa LHOK
pasy P https://m.edsoo.ru/f8468927
BEILIECTB I10 TPYyIMIaM U IePHoIaM
9 Cucremarusanus 1 0000IIeHIE 3HAHUHN 110 TEME 1 Bubmzorexa LIOK
1 m https://m.edsoo.ru/8fad2942
Buaer xuMmuueckoii cBsi3u. MexaHn3mMbl 00pa3oBaHus
10 KOBHaJIeHTHoﬁ cBs3u. Bogopoanas cBs3b b 1 Bubmzorexa LIOK
- POAOPOLL o ’ https://m.edsoo.ru/5a8072af
MexMoneKyaspHble B3aHMOICHCTBHS
BanenTHOCTE U BaJIEHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b
11 AIIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX T€OMETPUIECKUM 1 bubmiorexa LHOK
https://m.edso0.ru/3d2ca093
CTpOEHUEM
12 [IpencraBieHusi O KOMIUIEKCHBIX COSIMHEHUSAX: COCTaB U 1 bu6mmoreka [JOK
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HOMEHKJIaTypa https://m.edso0.ru/8c66b12a

13 BeniecTBa MOJIEKYIISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHUSL. bubnuorexa [JOK
THUIbI KPUCTANINYECKUX PEIIETOK U CBOMCTBA BEILIECTB https://m.edso0.ru/e167635b

14 [TonsTue o gucnepcHeix cucrteMax. [IpeacraBienue o bubnuoreka [JOK
KOJUIOMJIHBIX pacTBOpax https://m.edsoo.ru/da2c70e4

15 HcTrHHBIE paCTBOPHI: HACBIIICHHBIE U HEHACBIILICHHEIE, bubnuorexa [JOK
pactBopuMOCTb. KpucTtamnoruaparel https://m.edsoo.ru/e9ccdd8d

16 CrocoOsnI BEIpaKEeHUSI KOHIIEHTPAIIU PACTBOPOB bubumorexa LIOK

p B P P https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ ucnosib30BaHWEM NOHATUHN ""MaccoBast
17 JIOJIS1 PaCTBOPEHHOTO BemiecTra', "MosipHas bubmorexa LOK
" ’ https://m.edsoo.ru/785e0ab4
KOHIICHTPAIIUS
18 Knaccudukarus 1 HOMEHKIaTypa HEOPraHUIECKUX bubnuotexa [JOK
BEIIECTB https://m.edsoo.ru/bf9e108d
N bubnuorexa [JOK
19 CucreMaruzanys 1 0000IIeHNEe 3HAHUN 10 TEME _
https://m.edsoo.ru/8d2c6a3a
KonTtponbnas padota no remam "CtpoeHue aToma.

20 [Tepuonnueckuii 3akoH u [lepuoandeckas cucrema bubnuoreka [IOK
xuMuueckux snemeHToB . 1. Menneneesa", "Ctpoenne https://m.edso0.ru/70a60aa4
BemecTBa. MHOroo6pasue BeniecTs"”

Knaccudukanus XuMuuecknx peakiiuii B HEOpraHM4IeCKoi

21 Y OPraHUYECKOW XUMUU. 3aKOH COXPAHEHUSI MacChl bubnuoreka [JOK
BEIIECTB; 3aKOH COXPAHEHHMS U MPEBPAILCHUS SHEPTUHU TTPU https://m.edso0.ru/6335cdd2
XUMHUYECKUX PEaKIHIX
Tennosie 3 (HEKThI XUMUYECKUX PEAKITU. bubnunoreka [JOK

22 _

TepMoxuMuueckre ypaBHEHUs https://m.edsoo.ru/d1db86da

23 Brruncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIUN 1 bubnunoreka [JOK
TEPMOXUMHUYECKUM YPABHEHUAM https://m.edso0.ru/87b13954

24 CKOpOCTh XMMUYECKOH peakIuu, €€ 3aBUCUMOCTb OT
pasnuuHbIX (hakTopoB. Kartanus u kaTanuzaTopbl

25 ['oMoreHHbIe ¥ reTeporeHHbIE peaKINu

26 ITpaktuyeckas padora Ne 1 mo teme "BnusHue paziuyHbIX bubnuoreka [IOK
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(hakTOPOB HA CKOPOCTh XUMHUYECKON peakiun"

https://m.edsoo.ru/1facaldl

27 OO0paTtumbie U HEOOpaTUMBIE peaKIuu. XUMHUECKOE bubnuorexa [JOK
paBHOBECHE https://m.edso0.ru/30952f9b
[Ipaktudeckas padora Ne 2 o teme "BnusHue pazimaHbIX bubnuorexa [JOK

28 n "

(axTOPOB Ha MOJIOKEHUE XUMHYECKOTO PABHOBECHS https://m.edsoo.ru/3bf34el7

29 OnexrpoauTnueckas gucconuanus. CHIbHbIE U c1a0ble bubmuoreka [IOK
AMeKTpOoJUThl. CTEneHb JUCCOIHAIITU https://m.edsoo.ru/5f766bdf

30 HNonnoe npousseaenue Boabl. Cpeaa BOJHBIX paCTBOPOB. bubnuorexa [JOK
Bonoponnsiii nokaszarens (pH) pactBopa https://m.edso0.ru/3966ca89

31 IM'maponns coneil. Peaknuu, npoTekaronye B pacTBopax bubnuotexa [JOK
BIEKTPOJIUTOB https://m.edsoo.ru/09d5a9bd

32 [IpakTueckas pabota Ne 3 no Teme "XuMHUecKue peakiiuu bubnuoreka [JOK
B pacTBOpax 31EKTPOJHUTOB" https://m.edsoo.ru/2e3daeb0

33 OKHCIINTENBEHO-BOCCTAHOBUTENBHBIEC peakny. BaxxHeimme bubnuoreka [JOK
OKHCIIUTEIN U BOCCTAHOBUTEIN https://m.eds00.ru/56226060

bu6moreka [IOK

34 MeTtop 31eKTpOHHOTO (3JIEKTOHHO-MOHHOT0) Oananca https://m. edsoo.ru/f691387

35 DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB BEIIECTB bubmmorexa LIOK

https://m.edso0.ru/93fb97d2

36 Pemenue 3aga4u pa3nmuyHbIX TUIIOB bubanorexa LIOK

https://m.edsoo.ru/5a859d16

37 Pemenue 3aaa4 pa3nuyHbIX TUIIOB bubmorexa LIOK

atp https://m.edsoo.ru/5afa265d

38 CucremaTu3anus 1 00001IeHNe 3HaHUN TI0 TEME bubnunoreka [JOK

"Xumuueckue peakiuu" https://m.edsoo.ru/c161eb85
" " bubmuoreka [JOK

39 KonTtponbHas padoTa no Teme "XuMHUUYECKUE pPEaKIIUN https://m.eds0o.ru/a8a0a930

[Tomoxenne HemeraioB B [lepuoanueckoit cucreme
bu6mmoreka [JOK

40 xuMHueckux snemeHToB JI. M. MenaeneeBa 1 0COOCHHOCTH ]

. https://m.edsoo.ru/8ca2dcad
CTpoeHHs uX aToMOB. Du3nyeckue CBONCTBA HEMETAIIIOB
a1 AnnoTponus HeMeTaJuIoB (Ha MpUMepe KUCIOPOia, CePHI, bubnmoreka [JOK

docdopa u yraeponaa)

https://m.edsoo.ru/ef92c91c
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Bopopoa: nonydenune, pusnuecKkue 1 XuMUIECKUE bubnuorexa [IOK
42 . _
cBoiicTBa. ['mapuaml https://m.edso00.ru/0aa8f613
43 ["aymoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI MOTYICHUS, bubnuotexa [JOK
(bu3HUecKre U XUMUYECKUE CBOMCTBA https://m.edso0.ru/4e223795
lManorenoBomopoasl. Baxunelime Kucaopoacoaepxxamnime bubnuotexa [JOK
44
COCIMHEHUS TAJIOTCHOB https://m.edso0.ru/6b3255e6
45 JlaGopatopHbie U TPOMBITIVICHHBIE CITIOCOOBI MOTyYEHHUS bubnuotexa [JOK
rajoreHoB. [ [puMeHeHue raJloreHOB U UX COCTMHEHU I https://m.edso0.ru/6971aca4
16 [Tpaktuueckast padota Ne 4. PerieHue sxcriepuMeHTaIbHBIX bubnuoteka [JOK
3aja4 o teme "I'agorens"” https://m.edsoo.ru/8bh26fecd
Kucnopoa: naboparopHblie U MPOMBIIITIEHHbIE CLIOCOOBI
47 HOJ‘Iy‘-ISHI/JIISI q)mﬁqecﬁne 51 XI/II\I/:I/I‘—IGCKI/IG cBorcTBa. O30H. bubmiorexa HOK
’ https://m.edsoo.ru/c8abc36a
[IpumeneHne KucaIopoia u 030Ha
bu6moreka [IOK
48 OKCRIB! K IIEPOKCHIBL https://m.edsoo.ru/5¢8816a0
49 Pemenue 3aaa4 pa3nuyHbIX TUIIOB bubmorera [JOK
flat p https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXJIeHHUE B PUPOJIC, CIOCOOBI MTOTYICHUS, bubnuoreka [IOK
50 o :
(hU3HUYECKHe U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/46afael6
bu6mmoreka [JOK
51 Ceposozopon, cybpuet https://m.edso0.ru/7c875999
Kucnoponaconepskamue coenuaenns cepbl. OcoOeHHOCTH bubnuorexa [JOK
52 o . :
CBOMCTB CEpHOM KHCIIOTHI https://m.edsoo.ru/8cfa2548
[IpakTueckas paborta Ne 5. Pemienue skcrepuMeHTaNIbHbBIX bubnuoreka [JOK
53 n ~ n .
3aga4 no teme "Cepa u €€ coeIUHEHUS https://m.edsoo.ru/0afb05e4
A30T: HaX0Xk/IeHUE B MPUPOJIE, CIIOCOOBI MOTyYEHUS, bubnuoreka [JOK
54 - _
(bU3UYECKHe U XUMUYECKHUE CBOMCTBA. AMMUAK, HUTPHIbI https://m.edsoo.ru/badd2255
55 Kucnopoacoaepsxarmue coeannenus azora. OcoOeHHOCTH bubnuoreka [IOK
CBOMCTB a30THOM KHCIIOTBI https://m.edsoo.ru/e2965afe
56 [IpuMeHeHue a30Ta U €ro coeAMHEHU. A30THbIE bubnmoreka [JOK
yaoOpeHus https://m.eds00.ru/129f5059
57 docdop: HaXOKAEHUE B IPUPOJIE, CHOCOOBI MOTYUEHUS, bubnuoreka [IOK
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¢u3nveckue u xumMuyeckue coiicrsa. @ochusl u pochun

https://m.edsoo.ru/9aéb43ec

58 Oxcunsl hocdopa, pochopconepxammue kucnotel. Conu bubnmoreka [JOK
(hochopHOIT KHCITOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenne dochopa u ero coequnenuii. PochopHsie bubnuorexa [JOK
yInoOpeHust https://m.edsoo.ru/a218070a
60 [TpakTdeckas padborta Ne 6. Pemenue skcriepuMeHTaTbHBIX bubnuorexa [JOK
3ama4 o Teme "Azot u pocdop u ux coeuHeHUs" https://m.edsoo.ru/8175ac3f
Bl | omQukain: dummeccxne noumccxne coofcrsa Bu6miorera LIOK
a THH, ’ https://m.edsoo.ru/1eb19f9e
MIPUMCHCHHE
Oxkcun yraepona(ll), okeun yrnepona(lV), yronsnas bubnuorexa [JOK
62 w .
KHCJIOTA U €€ COJIN https://m.edsoo.ru/dba58adf
63 Pemrenue 3a1a4 pa3nuyHbIX THITIOB bubmrorexa IJOK
https://m.edso0.ru/6029b609
64 Kpemuwnii: HaxoxaeHHE B IPUPOIE, CTIOCOOBI IMTOTYUEHUS, bubnuoreka [IOK
(hU3UYECKHe U XUMUYECKHE CBOMCTBA https://m.edso0.ru/143558ab
bu6moreka [IOK
65 Oxkcun kpemuaus(1V), kpeMHUEBasT KHCIIOTA, CHITUKATHI https://m. eds00.ru/3170e7bl
. bubnuorexa [JOK
66 EEJ?MZiiiﬂiﬁp:yitf(;em coeuHeHMH. CTeKIIo, ero https://m.edso0.ru/393cdac0
yi » BHII https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4u pa3auvHBIX THIIOB bubanorexa [IOK
https://m.edsoo.ru/b624f801
68 CucremaTu3anus 1 0000I1IeHne 3HAaHUN TI0 TEME bubnunoreka [JOK
"Hemeraser" https://m.edsoo.ru/6e864db5
" " bubmuoreka [JOK
69 KontponbHas padoTa nmo teme "HemeTamib https://m.eds0o.ru/d0484c76
70 AHanmmu3 pe3ylbTaToB KOHTPOJIBHON paboThI, KOPPEKIUS bubnuoreka [IOK
OLINOOK https://m.edsoo.ru/2b7e9510
[Tonoxenue Merannos B [lepuoanyeckoii cucrteme Bu6moreka LIOK
71 XUMUYECKUX 31eMEeHTOB. OCOOCHHOCTH CTPOCHUS

QJICKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB

https://m.edso0.ru/9839c16c¢c
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OO6mue pusznyeckue cBocTBa MeTauioB. [IpumeHeHme bubnmoreka [JOK
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METAJUIOB B OBITY M TEXHHUKE https://m.edsoo.ru/51dac9d3
73 CmaBsl MetaioB. Kopposust metamios bubnmorexa LIOK
- ROpp https://m.edsoo0.ru/42b872e3
74 Pemenue 3ana4 pa3amyHbIX TUIOB bubnmorexa LIOK
p https.//m.edsoo.ru/e3de37b6
75 DNEeKTPOXUMHUYECKUN psil HallpsbKeHUH MeTaisioB. O0mue bubnuoreka [JOK
crocoObI MOJYYEHUSI METAJIJIOB https://m.edsoo.ru/94eb377a
O6m1as xapakTepuctuka MetamioB | A-rpynmsl
[Teproanyueckoi CUCTEMbI XUMUYECKUX JIEMEHTOB.
76 Hatpuii 1 xanuii: nonydenue, Gpuznyeckue 1 XMuMUYECKHE bubmorexa HOK
- : i ’ https://m.edsoo.ru/e12c26b3
CBOMCTBA, TPUMEHEHHNE MTPOCTHIX BEIIECTB M UX
COEJIMHEHU I
O6mas xapaktepuctuka MetamioB || A-rpymrbt
[Teproanuecko CUCTEMbI XUMUYECKHUX JIEMEHTOB.
7 MaI;HI/Il;I Y KaJIbIIUN: TTOTyYeHHE, GU3HIECKUE 1 bubmrorexa IJOK
L yi ’ https://m.edsoo.ru/7c3e49c0
XUMUYECKNE CBOWCTBA, IPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COeIUHEHNN
78 JKEcTKOCTR BOIBI M CIIOCOOBI €€ yCTpaHEHU S bubunorexa LIOK
yerp https://m.edsoo.ru/c74bfae9
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79 . _
CBOICTBA, IPUMEHEHUE https://m.edso0.ru/0e79b266
80 AmMdoTepHbIe CBOMICTBA OKCHIA M THIPOKCUIA ATFOMUHUS, bubnuoreka [JOK
TUJPOKCOKOMIUIEKCHI alTFOMUHUS, UX IPUMEHEHUE https://m.edsoo.ru/5d12d318
81 Peurenue 3a1a4 pa3auyHbIX TUIIOB
82 [IpakTueckas paborta Ne 7. Pemienue skcrepuMeHTalIbHbBIX bubnunoreka [JOK
3a1a4 o teme "Merasuibl TJIaBHbIX noarpynmn' https://m.edsoo.ru/27a4af43
OO01as XxapakTeprucTUKa METaIOB TOOOUYHBIX 110 i
83 (]3-IrJl n)pHe le)nnqecxoﬁ CHUCTEMBI XI/IMI/I%CKI/I)I(lr e bubmorexa LIOK
pynt p https://m.edso0.ru/610d7431
3JIEMEHTOB
84 ®u3nyecKrue 1 XMMUUYECKHE CBOIMCTBA XpOMa U €ro bubnmoreka [JOK

COCﬂHHCHHﬁ, X IPUMCHCHUC

https://m.edsoo.ru/9911bef3
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Baxwuelimune coennHenus maprasuna. [lepmanranar kanus, bubnuorexa [JOK
85 . .
€ro OKUCJIUTEIbHbIE CBOMCTBA https://m.eds00.ru/039d69c8
DuU3NYECKUE U XUMUYECKUE CBOMCTBA KEJe3a U €ro bubnuotexa [JOK
86 N :
coequHeHnil. [lonyyeHne U npuMEHEeHHe CIJIaBOB KeJe3a https://m.edsoo.ru/1b7{8741
DOuU3NYECKUe U XMMUYECKHE CBOMCTBA MEJIU U €€ bu6mmoreka [{OK
87 N :
COCJIMHEHU M, UX IPUMEHCHHUE https://m.edso0.ru/2bc0f954
88 dusnyeckre U XUMUYECKUE CBOMCTBA [IMHKA U €TI0 bu6mmoreka [{OK
COEIMHEHU M, NX TPUMEHEHUE. | NIPOKCOKOMIIIIEKCHI IUHKA https://m.edsoo.ru/b1f2beal
89 [Tpaktuueckast padota Ne 8. Perienue sxcriepuMeHTaIbHBIX bubnuoteka [JOK
3aja4 1o Teme "Mertasuibl oOOUYHBIX noArpynmn"” https://m.edsoo.ru/a6e352ea
90 Pemrenne 3amau pa3InyHbIX THIIOB bubmorexa LIOK
p https://m.edsoo.ru/a8b83d83
91 O06o001enre 1 cucTeMaTr3aIys N3y4eHHOTO MaTepraa 1o bubnuotexa [JOK
teme "Metamibr" https://m.edsoo.ru/e91fe975
" " bubnuoreka I_IOK
92 KonTtponbHas padoTa o teme "MeTais https://m. edsoo.ru/83f63¢a3
93 AHanu3 pe3ynbTaTOB KOHTPOJILHOM pabOThl, KOPPEKITUS bubnuoreka [JOK
OIInO0K https://m.edsoo.ru/9ebff2fd
Ponp xumun B oGecrieueHuu yCTOMUNBOTO Pa3BUTHS
94 yenopeuecTBa. [lonarue o Hay HBIX MCTO,Z[%I].)X Enbmiorexa TOK
) i https://m.edso0.ru/080felf0
HCCIIeI0BaHUS BEIECTB
HaydHble pUHITUIIBI OpraHU3alud XUMHUYECKOTO
95 1} 3,12113130:[0333 LIEI OMLIIL)HJIeHHLIHe CIOCOOBI MOTYYEHUS Enbmiorexa TOK
pOm3E P i https://m.edsoo.ru/2e45a44f
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HOCJEACTBHU https://m.edsoo.ru/9f11bf51
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p ' P P https://m.edsoo.ru/a6552721
98 Xumus nuim. Poas xumun B o0ecriedeHny MAeBon bubmuoreka [JOK
6€3011aCHOCTH https://m.edsoo.ru/1f7b5bd2
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XHUMHUA
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XuMus B CTPOUTEIILCTBE. BakHeNIINEe CTPOUTENIBHBIE U bubnuorexa [IOK
100 1 :

KOHCTPYKIIMOHHBIE MaTEPHUAJIbI https://m.edso0.ru/61e69003
101 XuMHus B CEIBCKOM X03siiicTBE. Opranndeckue u 1 bubnuotexa [JOK

MUHEpaIbHbIE yI00peHuUs https://m.edsoo.ru/fd39587d
102 Cucremaruzanusa 1 00001IeHIE 3HAHUH 110 TEME 1 Bubmaorexa [JOK

https://m.edsoo.ru/db979c70

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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IMPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K PE3YJbBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN ITPOI'PAMMObBI
CPEJTHET O OBIIIET'O OBPA3BOBAHMUS

Kox
NpoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHO¥ 00pa30BaTe/ILHOI MPOrpaMMBbI CPeHEro 061ero 00pa3oBaHusI

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPasi BKJIIOYAET:

1.1

OCHOBOIIOJIATalOIIME TOHATUS (XUMUYECKHH 3JEMEHT, aTOM, H30TOIIbI,
SNEKTpOHHAs 000JI0OYKa aroma, S-, p-, O-2JEeKTpOHHBIE OpOHMTAIM AaTOMOB,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHME aTOMa, MOH, MOJIEKYJa, BaJIEHTHOCTb,
ANEKTPOOTPHUIIATEIBHOCTD, CTCIIEHb OKHCJICHUS, XMMHUYecKas CBsi3b (G- U 7-
CBSI3b, KpaTHBIE CBSI3M), THOpHUIN3allMsI aTOMHBIX OpOUTaliel, KpUCTaJUIMYEeCcKas
pemérka, MOJb, MOJIIpHas Macca, MOJSIpHBIM  00BEM, MoJsgpHas
KOHLIEHTpAaLus, pacTBOpHI (MCTHUHHBIE, JCTIEPCHBIE CUCTEMBI),
KpUCTAJJIOTUAPATHI, YIJIEPOIHBIN CKeNeT, PyHKIMOHAIbHAS TpyIINa, paguKal,
M30MEpBI, CTPYKTYpHast Gopmysa, usoMepusi (CTpyKTypHas, reoOMeTpruuecKas
(mc-, TpaHcu3OoMepHs), TOMOJIOTUYECKUI psii, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHUCIOPOA- M a30TCOJAEpKAIlUe COEIUHEHHs, OWOJOTMYECKH aKTHUBHBIE
BellecTBa (YTJIeBOIbI, JKUPBI, OETKK), MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS, KPEKUHT, pUGOPMUHT, TUIIBI XUMHUYECKUX
peakuuii (OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE, 3K30- M SHAOTEPMHUYECKUE,
peakuMM HMOHHOrO OOMEHa, TIOMO- M TIE€TEpPOreHHble, O0OpaTHUMble U
HeoOpaTUMBbIE), PaCTBOP, IEKTPOJIUTHI, HEIIEKTPOJIUTHI, NEKTPOIUTHYECKAS
JUCCOLMAIMs, CTENEeHb JUCCOLMALNN, OKHCIUTENb, BOCCTAHOBUTEIND,
IEKTPOJIU3, CKOPOCTh XUMUYECKOHN peakIy, XUMHUUECKOE PABHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOPHs] XMMHYECKOTO CTPOEHHUS OPraHUYECKUX BEIIECTB
A.M. BytnepoBa, Teopus IEKTPOJUTHUECKON aucconnanuu, [lepuonnueckuii
3akon JI.MI. MeHnneneeBa, 3akOH COXpPaHEHHUS MAacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHHS, JeXKallhue B
OCHOBE TOHUMAaHHs MNPUYUHHOCTH U CUCTEMHOCTH XHMHUYECKUX SIBICHUM,
COBPEMEHHBbIE TPEJCTABICHUS O CTPOCHUM BEIIeCTBA HAa aTOMHOM,

MOJICKYJIIPHOM WU HAAMOJICKYIIIDHOM YPOBHSX

1.3

MMpCACTABJICHUA O MCXdHHU3MAX XUMHUYCCKUX peaKHHﬁ, TCPMOIUHAMHUYCCKUX U
KHHCTUYCCKUX 3daKOHOMCPHOCTAX UX IMPOTCKAHHA, O XUMHWYCCKOM PABHOBCCHUM,

JUCIICPCHBIX CUCTEMAX

1.4

(I)aKTOJ'IOl"I/I‘{eCKI/Ie CBCACHUA O CBOIZCTB@.X, COCTaBEC, NNOJIYYCHHUU U 0e30ImacHOM
HCIIOJIb30BAHUM Ba)KHEMIIINX HCOPraHNYCCKUX M OPTraHUYCCKUX BCUICCTB B

6LITy n HpaKTquCKOﬁ ACATCIIBHOCTHU 4YCJIOBCKA

1.5

O6H_[I/Ie HAaYYHBIC MPHUHOUIIBI XUMHUYCCKOI'O IIPOU3BOACTBA (Ha nmpumMepe

IpOU3BOJACTBA CCpHOfI KHUCJIOTBI, aMMHaKa, MCTaHOJIa, Hepepa60TI<H HC(I)TI/I)

CdhopmupoBaHHOCTH YMEHUU BBISBIISTH:




2.1

XAPAaKTCPHBIC IIPU3HAKU W B3aUMOCBA3b H3YYCHHBIX HOHHTHﬁ, IMPUMCHATH
COOTBCTCTBYIOIIHC TIIOHATHA npu OInMCaHuMn CTPOCHUA n CBOMCTB

HCOPraHNMYCCKUX U OPraHNYCCKUX BCUICCTB U UX HpeBpameHHﬁ

2.2

B3aMMOCBSI3h XUMHUUYECKNX 3HAHUM C MOHATHAMH U MNpEaACTAaBICHUAMU APYTUX
npeaMETOB JIA 0oJiee OCO3HAHHOIO IMOHMMAaHUS H OOBSICHEHHS CYHIHOCTH

MaTCpraJIbHOTO CAUHCTBA MHpa

ChopMupoBaHHOCTH YMEHHUS UCIIOJIB30BATh:

3.1

HanMCHOBAaHUA XUMHYCCKHUX COCI{I/IHGHI/If/'I MCKIAYHApPOJHOTI'O COr03a
TGOpGTH‘IGCKOﬁ n HpI/IKJ'[a)IHOI\/JI XMMHUU W TPUBUAJIBHBIC HAa3BaHUA BCIICCTB,
OTHOCAINMUXCSA K HM3YYCHHBIM KJIaCCaM OPTraHUYCCKUX W HCOPraHU4YCCKUX

COEIMHEHUI

3.2

XMMHUYECKYI0 CHMBOJIUKY Ul COCTaBJeHHS (OpMysl HEOpPraHUYECKUX
BEILECTB, MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M

CKEJIETHBIX) (hOPMYJT OpraHUUYECKHUX BEIIECTB

CdopMHUpOBaHHOCTH YMEHHS KIACCU(UIIUPOBATD:

4.1

HEOPraHM4CCKUEC BCIIECCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAHUA U KPUTCPHUU

JJIA K.]'IaCCI/I(l)I/IKaHI/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BLEKTOB

4.2

OPraHn4cCKUC BEIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAHUS U KPUTCPUHN IJIA

KIaccu(pUKaIny U3y4aeMbIX XUMUYECKHX 0OBbEKTOB

4.3

0 PA3JIMYHBIM MTPU3HAKaM (YUCITY U COCTAaBY pearrupyroIInuX BEIIECTB, TEINIOBOMY
addekTy peakiyy, U3MEHEHHUIO CTETICHEH OKUCIICHUS AJIEMEHTOB, 00paTUMOCTH

peaKIuy, y4acTHIO KaTaIu3aTopa)

CdopMHpPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh AIEKTPOHHOE CTPOSHHUE aTOMOB
(B OCHOBHOM | BO30YXXJIEHHOM COCTOSIHMH ) U HIOHOB XUMHYECKUX JIEMEHTOB |
— 4 nepuonoB Ilepuoanueckoi cucremsl .M. MenneneeBa u ux BaJICHTHbBIC
BO3MOJKHOCTH, HCIIOJIB3ysS MOHATHS S-, p-, O-3JeKTpoHHBIE OpOUTAIH,

OHEPICTUYCCKHUEC YPOBHU

C(I)OpMI/IpOBaHHOCTb YMCHHA 00BICHATE 3aKOHOMCPHOCTH U3MCHCHUS CBOMCTB

XHUMHNYCCKHUX OJOJICMCHTOB H 06pa3yeMHX HUMHN COC,Z[I/IHGHI/Iﬁ mo nepuoaaMm H

rpymnmnam

C(I)OpMI/IpOBaHHOCTB YMCHHA COCTABJIATH YPABHCHUA XUMHUYCCKUX peaKquI u

PAaCKpbIBATh UX CYHIHOCTL:

7.1

OKHCIIUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaxunﬁ MOoCPEACTBOM  COCTABJICHUA

QJICKTPOHHOT'O OaraHca 3TUX peaKI_[I/IfI

7.2

YpaBHCHUA peaKuHﬁ Pa3JIMYHBIX TUIIOB, IOJIHBIC U COKpaH_[éHHLIe YpaBHCHHUA
peaKLII/Iﬁ HOHHOTI'O 06MeHa, YUUThIBasA YCJIOBUA, IPHU KOTOPBIX 3TH PCAKIUU

HUAYT OO0 KOHIIA




7.3

peakiuii TUApONIM3a, peaknuii KoMIUIeKcooOpasoBanwsi (Ha mpuMepe

TUAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS )

ChopmupoBaHHOCTH YMEHUS MTOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IPUMEPAX XapaKTep 3aBHCHUMOCTH PEaKIIMOHHOM CIIOCOOHOCTH
OpraHMYECKUX COEIMHEHUI OT KpaTHOCTU U THUIIA KOBAJIEHTHOM CBSI3U (G- U T-
CBSI3M), B3aIMHOTI'O BJIMSIHUSI aTOMOB U TPYII aTOMOB B MOJIEKYJIaX, a TAKXKe OT

0COOEHHOCTEH pean3ay Pa3InIHbIX MEXaHU3MOB IIPOTEKAHUS PEaKIHii

8.2

XapaKTCPHBIC XUMHWYCCKHE CBOMCTBA BCIICCTB COOTBECTCTBYIOLIMMHU

JKCIIEPUMEHTAMM U 3alUCAMH YPABHEHUN XUMUYECKUX PEAKIINI

CdopMHPOBAHHOCTH YMEHHS XapaKTEpPU30BaTh COCTAB M BKHEHIIINE CBOMCTBA
BEILIECTB, MPUHAIEKAIINX K ONPEeIEHHBIM KIaccaM U TpyIIaM COeTUHEHUN
(TIpocThlie BemiecTBa, OKCHUIbI, THAPOKCHIIBI, COJH; YTIIEBOJIOPOJbI, TPOCTHIE
3¢upel, CrOUPTHL, (EHOJBI, aTbACTHU/IBI, KETOHBI, KapOOHOBBIE KHCIIOTHI,

CIIOXHBIE A(PUPBIL, KUPBI, YTIEBOAbI, AMUHbI, aMUHOKHUCIIOTHI, OETIKN)

10

ChopmupoBaHHOCTh YMEHUS MPOBOJAUTH PACUETHI [0 XUMHUECKUM (opMyam
U ypaBHEHHUSM XHMHUYECKUX PEAKIHI C HUCHOJIb30BaHUEM (U3HUECKUX

BCIINYHNH:

10.1

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTA PEAKIMH, €CIA OJHO M3
HUCXOJHBIX BELIECTB AAaHO B BUJE pacTBOpa C OMPENEIEHHON MacCOBOU HOJeh

pacTBOPEHHOTO BEIIECTBA UJIH JIaHO B M30BITKE (MMEET IPUMECH )

10.2

MacCOBOM WM 00BEMHOM T0JTH, BRIX0/Ia TPOIYKTA PEAKIIUN

10.3

TEIJIOBOTO 3 deKTa peakiui

10.4

00BEMHBIX OTHOIIIEHHUH T'a30B

10.5

I10 HAXOXXJACHHIO XUMHWYECKOH (bOpMYJ'IBI BCIIECTBa

11

Bnanenne cucremoil 3HaHUM O METOJAX HAYYHOIO TMO3HAHUS SBJICHUUN
MPUPOJIbI, UCTIONIB3yEMbIX B €CTECTBEHHBIX HayKaX M yMEHHUE MPUMEHSTh 3TU
3HAHUS MPHU IKCIICPUMEHTAIBHOM HMCCIIECOBAHUN BEIIECTB M I OOBSICHEHUS
XUMUYECKUX SBJIICHUM, HWMCKOIIMX MECTO B TPHUPOJAC, MPAKTHICCKOU

ACATCIBbHOCTH YCJIOBCKA U B HOBCCI[HCBHOﬁ KHU3HHU

12

ChopMupoBaHHOCTh YMEHHS TMPUMEHSTH (HCIIOJIb30BaTh) 3HAHUS O COCTaBe U
CBOMCTBAaX BEILIECTB JJIS1 SKCIIEPUMEHTAIBHON IPOBEPKU FMIIOTE3 OTHOCUTENBHO
3aKOHOMEPHOCTEW IPOTEKAHMsI XUMHUUYECKUX pEaKUUil M IMPOrHO3UPOBAHUS
BO3MOYKHOCTEM MX OCYILECTBJICHHUS; CHUCTEMHBIE XUMMUYECKUE 3HAHMS JUIS
OObsSICHEHHSI M TPOTHO3MPOBAHMS SIBJICHUM, MUMEIOLIMX €CTECTBEHHOHAYYHYIO
NpUpOAYy; [UIA TPHUHATHS TPAaMOTHBIX pELIeHuil NpoOiieM B CHUTYaIMsX,

CBSI3aHHBIX C XUMHUEH




13

ChopmupoBaHHOCTE yMEHHUS IUIAHUPOBATH W MPOBOAWTH XHUMHUYCCKHIA
OKCIICPUMCHT (HOJ’Iy‘IeHI/IC U HU3YUYCHHUC CBOMCTB HCOPraHMYCCKUX U
OpPraHn4CeCKUX BCIICCTB, KAYCCTBCHHBLIC PCAKIIMU YIJICBOJAOPOAOB pa3JINYHBIX
KJIacCOB M  KHUCIOPOJCOJCPIKAIIMX OPraHUYECKUX BEUIECTB, pEIICHHE
OKCIICPUMCHTAJIbHBIX 3aga4dy 110 pacrio3HaBaHUIO HEOPraHN4YCCKUX u
OpPraHUYeCcKUX BEIIECTB) C COONIOJICHHEM IPaBHJ OE30MAaCHOTO OOpaIIeHHUs C
BEIIECTBAMH M JIAOOpATOPHBIM 000pyAOBaHHEM; (HOPMYITHpPOBATH IIEIH
UCCIIEIOBAHMS; IPEJICTABIISAT B Pa3IMYHON (hopMe pe3ynbTaThl SKCIICPUMEHTA,

AHAJIM3UPOBATH U OUCHUBATDH X JOCTOBCPHOCTH

14

ChopMHUpOBaHHOCT, yYMEHHUSI OCYIIECTBJIATH II€JICHANPaBJICHHBIA  MOUCK
XMMHUYECKOW MH(POPMALIMU B pa3IMYHbIX HCTOYHMKAxX (HaydyHas M Yy4eOHO-
Hay4yHas JHUTepaTypa, CpeAcTBa MaccoBoil wuHpopmaimu, ceth MHTEpHET U
Jpyrue),  KpUTHYECKHM  aHAJIU3UpPOBaTh  XUMHYECKYHO  HH(OpMaIuio,
nepepadaTpiBaTh €€ W UCTOIh30BaTh B COOTBETCTBUHU C MOCTABJICHHON y4eOHOM

3a1a4den

15

CdopMupoOBaHHOCTh YMEHHSI TPOTHO3MPOBATh, AHAIM3UPOBATh W OIIEHUBATH
nHMOpMAaIMIO C TIO3ULUN SKOJIOTUYECKOI O€30MaCHOCTH MOCIIEACTBUN OBITOBOM
Y TIPOW3BOJICTBEHHOM JEATEIIBHOCTH YEIOBEKa, CBS3aHHOW C IMepepabOTKOM
BEUIECTB; c(POPMUPOBAHHOCTH YMEHHI OCO3HABATH OMACHOCTh BO3ACUCTBUS Ha
KUBBIE OPraHU3Mbl ONpPEIENEHHBIX BEIIECTB, MOHMMAs CMBICT [OKa3aTess
MpeIebHON JOMyCTUMON KOHIIEHTPAIMH, U MOSICHATh Ha MPUMEpax CIOCOObI
YMEHBUICHUS U TPEJOTBPALICHUS WX BPEAHOTO BO3JCHCTBHA HA OpraHU3M

YCI0BCKa




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D I1O

XUMHUHN

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

TeopeTnyueckue OCHOBbI XUMUU

11

Crpoenne BemectBa. CoBpeMeHHass MOJEIb CTpOeHHs aroma. Pacnpenenenne
OJICKTPOHOB IO SHCPICTUYCCKHUM YPOBHIM. K.HaCCI/I(i)I/IKaIII/Iﬂ XUMHNYCCKHUX 3JICMCHTOB.
OCOOEHHOCTH CTPOCHHUSI JHEPreTHUECKHX YPOBHEH aToMoB (S-, P-, d-3IeMEHTOB).
OcHoBHOE U BO30YXJAEHHOE COCTOSIHUS aTOMOB. DJIEKTpOHHasi KOH(UIypalus aroma.

BasieHTHBIE JIEKTPOHBI

1.2

ITepuonnueckas cucrema xumuyeckux snemeHToB .M. Menneneea. ®@usmyeckuit
cmbicn Ilepuommueckoro 3akona /.M. MenneneeBa. IIpuumHbl M 3aKOHOMEPHOCTH
W3MEHEHUS CBOWMCTB DJJIEMEHTOB M HMX COEJUHEHHN MO TMepuoJilaM W TpPYIIaM.
3aKOHOMEPHOCTH B UBMEHEHHH CBOWMCTB MPOCTHIX BEIIECTB, BOJIOPOJIHBIX COCIUHEHUH,

BBICIIHUX OKCHUJ0B Y THAPOKCHUJIOB

1.3

BanenTHOCTh. D1EKTpOOTPUIIATENLHOCTh. CTENEHb OKUCICHUS

1.4

Bunel xumuyeckoil cBsi3M (KOBaJieHTHas, MOHHAs, METAJIMYecKas, BOJOpPOJAHAs) U
MexaHu3Mbl €€ oOpazoBaHHs. MEXMOJICKYISIpHBIE B3aWMOJIeHCTBHs. BemecTa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpOEHMs.. THUMbl KPUCTAJUIMYECKUX PEIIETOK.

3aBHUCUMOCTb CBOMCTBA BEUIECTB OT TUIA KPUCTATIIMYECKON PEIIETKA

1.5

Xumudeckas peakuus. Kmaccupukamuss XMMUYECKUX PEAKIUid B HEOPTraHUYECKOW W

OpraHquCKOﬁ XUMHH. 3aKOH COXpaHCHH MacCChl BCIHIECTB

1.6

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TenoBsie 3¢ dexThl XuMuyeckux peakiuii. TepmoxuMuueckue ypaBHEHUS

1.8

O6paTI/IMBIe pCaKIuu. Xumudaeckoe paBHOBECHE. (DaKTOpBI, BJIMAKOINNUEC HA COCTOAHHEC

xuMmuueckoro paBHoBecus. [Ipunmun Jle [larense

1.9

SHGKTpOJ'II/ITI/I‘IeCKaSI Jucconuanus. CuinbHbIE U cladble QJICKTPOJIMTEI. Cpena BOJHBIX
PaCTBOPOB BCIICCTB: KHUCJIIAA, HeﬁTpaJ’IBHaﬂ, mcjioyHas. CreneHb Jucconruanuu.

Peakuuu nonHoro ooMeHa

1.10

I'unponuz coneit. Monnoe mnpousBeneHue BoAbl. Bomopomusii mokaszarens (pH)

pacTtBopa

1.11

CnocoObl BBIPAXKCHUA KOHLCHTpAIUU PACTBOPOB: MaACCOBasA MHOJA paCTBOpéHHOFO
BCIICCTBA, MOJIApHAsA KOHLCHTpALUA. Hacpimmennasle M HEHACHIIIICHHEIS PpacTBOPHI,

PacTBOPUMOCTD. KpI/ICTaJ'IJ'IOFI/II[paTBI

1.12

OKHCITUTEIbHO-BOCCTAHOBUTEILHBIC pCaKknuuu. IloBeneHue BeEIIECTB B cpeaax ¢

Pa3HbIM 3HAYCHUCM pH Metoasl QJICKTPOHHOT'O Oayranca




1.13

DJEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukamuss HeopraHmveckux coeauHeHui. HomeHkiaTypa HeEOpraHMYeCKHX

BCIICCTB

2.2

XUMHUYECKHE CBOWCTBA BAXHEHUIINX METAUIOB (HATPHUM, Kalui, KaJbIUA, MarHui,
QTIOMUHHUM, ITUHK, XpOM, >K€lie30, MeAb) M HUX coeauHeHuil. OOmmue crnocoos

IIOJIYYCHHA MCTAJIJIIOB

2.3

XUMHUYECKHE CBOMCTBA BOXKHEUIINX HEMETAIOB (TaJIOTEHOB, Cepbl, a3oTa, docdopa,
yriepojaa U KpEeMHHUs) U WX COCIUHEHHWH (OKCHUIOB, KHCIOPOJCOJEPKAIINX KHCIIOT,

BOJIOPOJHBIX COCTMHEHU )

24

I'enetnueckas CBI3b HCOPraHn4YCCKMX BCUICCTB, NPHUHAMJIC)KAIUX K PA3JIMYHBIM

Kj1accaM

2.5

WNnentuduxaims Heoprannyeckux coeinHeHnil. KauecTBeHHbIe peakuu Ha

HCOPraHM4CCKUC BEIIECCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OCHOBHBIE TOJIOKEHUS TECOPHUU XUMHYCCKOTIO CTPOCHHUA OPraHUYCCKHUX COC}II/IHCHI/Iﬁ
AM. bytnepoBa. VYriepoaHblii CKelIET OpraHuyeckoil MoJiekysbl. KpaTtHocTh
XUMHUYECKON CBSI3M. S- M P-CBsI3U. SP3-, SP2-, SP-THOpuAM3alud OpOUTAICH aTOMOB
yriaepoaa. 3aBHUCHUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO CTPOCHHUS MOJIEKYII.

I'omonoru. I'omonornveckuii psia. M3omepust U u30Mepbl

3.2

[Tonsatue o ¢pyHKIIMOHANBHOM rpymiie. OpueHTaMoOHHbIC YPPEKTHI 3aMecTUTENeH

3.3

[IpencraBnenne o Kiaccudukaluu OpraHuyeckux BemlecTB. Homenkmarypa
OpraHMYECKUX COCUHEHHM (cHucTeMaTHuecKas) U TpPUBHAJIbHBIE Ha3BaHUS BaXKHEHIINX

HpeﬂCTaBHTCHGﬁ KJIaCCOB OPraHUYCCKHX BCIUICCTB

3.4

CBoOOTHOpaIMKATBHBIA U MOHHBIM MeXaHu3Mbl peakiuu. [lonstue o Hykieoduie u

anekrpoduie. [IpaBuno MapkoBuukoBa. [IpaBuso 3aiiiieBa

3.5

Ankanpl. XUMHMYECKHE CBOMCTBA aJIKaHOB: TraJIOrCHUPOBAHUC, ACTHAPHUPOBAHUC,
TCPMHUYCCKOC PA3JIOKCHUC, KPCKHUHI, U30MCpHU3all1sa, I'OPCHUC. HOJ’Iy‘ICHHe AJIKaHOB.
]_II/IKJ'IOEU'IKEIHLI. CHCI_[I/I(I)I/IKB. CBOMCTB MUKJIOAJIKAHOB C MaJbIM pPa3MCpoOM ILHUKIIA.

Peakuuu MNPpUCOCIUHCHHUA U PAIUKAIIBHOI'O 3aMCIICHU

3.6

Ankenpl. XUMHYECKHE CBOMCTBA: pcakniun NTPpHUCOCINHCHUA (FaJ'IOFeHI/IpOBaHI/Ie,
TUAPHUPOBAHUEC, TUAPOTAIIOTCHUPOBAHUC, FI/II[paTaL[I/ISI), ropCeHusd, OKHCICHUA U

MOoJIMMEpHU3alvuu. HpOMLIH_IJ'IeHHLIe n J'Ia60paTOpHHe CIIOCOOBI MOJIYUYCHUS AJIKCHOB

3.7

AJ'IKaI[I/IeHLI . XHUMHUYECKHE CBOMCTBA  aJKaJHCHOB: pcaknimu  OpUCOCAUHCHUA
(FI/I,Z[pI/IpOBaHI/IC, rajor eHI/IpOBaHI/IC), TOpCHHUA HW  TOJUMCPU3ALUU. HOJIy‘ICHI/IC

AJIKaIUCHOB




3.8

AnkuHbpl. XUMHYECKHE CBOMCTBA: pEaKUMUU MPUCOEAMHEHUs (raJoreHHpOBaHUE,
THIPUPOBAHUE, THApATalus, TUAPOTATOTEHUPOBAHNWE) KaKk CHoco0 MOJIydeHUs
IIOJMMEPOB M JAPYrUX IIOJE3HBIX MNpOAYKTOB. Peakumm 3amemenus. I'openue
aleTUIeHa KaK MCTOYHMK BBICOKOTEMIIEPATYPHOI'O IUIAMEHW I CBApKU U PE3KU

METAJLJIIOB. HpI/IMeHeHI/Ie alCTHJICHA

3.9

Apenbl. XUMHMUYECKHUE CBOWMCTBA OEH30J1a: pPEaKLUUU 3IEKTPO(PUIBHOIO 3aMEIICHHUs,
NpUCcOeUHEHMs (THApUpOBaHKe, TajJoreHupoBanue). Peakius ropenus. OcodeHHOCTH
XUMHUYECKHX CBOWCTB Toiyosa. Ilomydenume Oenszoma. OCOOEHHOCTH XMMHUYECKHX
cBoicTB ctuposia. Ilonmumepuszamnus ctuposia. CrocoObl MOIy4YEeHHUS W IPHUMEHEHUE

APOMATUYCCKUX YIJICBOJOPOA0B

3.10

Crnuptel.  IlpenenbHble  OJHOATOMHBIE  CHOMPTHI. ~ XUMHYECKHE  CBOICTBa:
B3aUMO/ICHICTBUE C HATPUEM KaK CHOCOO YCTaHOBJIEHHS HAJIWYUS THIPOKCOTPYIIIbI, C
raJIoreHOBOJIOPOJAMHM  KaK  Croco0  TMOJIydeHUsl pacTBOpUTENed, BHYTpU- U
MEKMOJIEKYJIsIpHas jneruaparanus. Peakuus ropenus. IlonydeHune sraHona: peakuus
OpO’KeHMsI TJIIOKO3bl, THIpaTauus OJTHJIEHA. OTUIEHIJIMKONb W TIULEPUH Kak

IpEACTAaBUTCIIN MMPEACITIBbHBIX MHOI'OATOMHBIX CITMPTOB

3.11

®enHon. XuMUYecKre CBOMCTBA (peHosa (peakuuu ¢ HaTpueM, THAPOKCHUAOM HATpHs,

opomom). ITomyuenue ¢enosna

3.12

Anpreruapl. XHWMHYECKHE CBOMCTBA MPEACIBHBIX allbJCTHIOB: THAPUPOBAHUE;
KaueCTBEHHBIC PEAKIIUU Ha KapOOHUIIBHYIO TPYNIY (PEeakius «cepeOpstHOTO 3epKajay,
B3auMoeiictBue ¢ ruapokcuaoM menu (l1). Tlomyuenue mpenenbHBIX aabICTHIOB:
OKHCJICHHE CIUPTOB, THApATAIUs aleTHJIeHA. AIICTOH KakK IMPEICTAaBUTEIb KETOHOB.

OcobeHHoCTH PE€aKIIMK OKUCJICHUSA allCTOHA

3.13

Kap6OHOBBIe KHUCJIOTEL. XHMMHMYECKHE CBOMCTBA MNpEACIbHBIX  OOAHOOCHOBHBIX
Kap6OHOBBIX KuciaoT. OCcoOEHHOCTH XHMHUYECKHX CBOICTB MypaBBHHOﬁ KHCJIOTBI.
HonyquI/Ie MNpCACIIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT: OKHCJICHUC aJIKaHOB,
AJIKCHOB, IICPBHUYHBIX CIIMPTOB, aJIbACTUIOB. Briciiue MMpCACIbHbIC U HCEIIPCACIbHBLIC

Kap6OHOBLIe KHCJIOTBI

3.14

Crnosxuble 3¢upbl 1 xupbl. CroCOOBI MONYyYEHHS CIOXHBIX 3PupoB. OOpaTUMOCTh
peakuuu stepuduxanuu. [IpumeHenmne cnoxHeix 3GUPOB B MUILIEBONU U Map(roOMepHOi
MIPOMBIIITIEHHOCTH. JKUpPBI Kak Ci0HbIE 3(DUPBI TTUIEPUHA U BBICIIUX KapOOHOBBIX
KHUCJIOT. XMMHUYECKHE CBOMCTBA >KUPOB: THJIPUPOBAHME, OKUCIEHHE. ['maponus, wim
OMBUICHHE, >KHPOB Kak CIOCO0 MPOMBIIIIEHHOTO TOJYy4YeHHUsI COJIeH BBICIIUX

Kap6OHOBLIX KUCIIOT. MblTa KaK COJIM BHICIINX Kap6OHOBBIX KHUCJIOT

3.15

XHMMHUYECKHE CBOMCTBA TJIIOKO3HL: pcakiiun € y4aCTUeM CIHUPTOBBIX U aJIbACTUAHOM
rpynma U MOJIOYHOKHCIIOC 6p0)KCHI/IC. HpI/IMCHCHI/IC TJIFOKO3bI, e€ 3HaueHHE B
KHU3HCOCATCIIbHOCTH opraHuisma. I[I/Icaxapnm,l: caxapo3sa, MaJbTO34a.

BoccranapauBaromiue u HCBOCCTaHaBJIMBAIOIIUEC Aucaxapubl. FI/I,Z[pOJ'II/B




mucaxapunoB. Ilomucaxapunel: kpaxman, r1iMKoreH. CTpoeHHE MaKpOMOJIEKYI
KpaxMmaja, IIMKOT€Ha U LEeJUIt0103bl. PU3ndyecKkue CBOMCTBA KpaxMala U LEJIIH0I03bI.
XUMHYECKHE CBOMCTBA Kpaxmaja: TUApPOJIM3, KAadeCTBEHHAs PEAKUMs C HOJOM.
XUMHYECKUE CBOMCTBA WEIUIIOJIO3BI: THAPOJIN3, MOIYy4eHHE 3(PUPOB IEIITIOIO3BL.

[TonsiTne 06 NUCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHMYECKHME OCHOBAHMS: PEAKIMH C BOJOW, KHUCIOTAMH,
peakius ropeHusl. AHUINH KaK MPeCTaBUTENb apOMATHYECKUX aMUHOB. XUMUYECKUE
CBOWCTBA aHWJIMHA: B3aMMOJICUCTBHE C KHUCIOTaMH, OpOMHOUN BOJOW, OKHCIIECHUE.
[Tony4yenue aMUHOB ATKUIUPOBAHUEM aMMHaKa u BOCCTAaHOBJIEHHEM

HUTPOTIPOU3BOIHBIX YTIIEBOIOPOIOB

3.17

AMUHOKHUCIIOTBI ¥ O€JIKH. AMHUHOKHUCIOTBI Kak amM{OTEpHbIE OpPraHUYeCcCKUe
coequHeHUs. OCHOBHBIE aMHUHOKHUCIIOTHI, 00pa3yronue 6enku. XUMUIECKHe CBOMCTBA

OENKOB: TUAPOJIU3, ACHATypalusl, KAUeCTBEHHbIE (IIBETHBIE) PEaKIIMK Ha OENKU

3.18

CrpoeHue U CTpyKTypa MOJUMEPOB. 3aBUCUMOCTb CBOMCTB IMOJMMEPOB OT CTPOEHUS
Mosiekyln. OCHOBHBbIE CMOCOOBI TOJYYEHUS BBICOKOMOJIEKYISPHBIX COEIUHEHUI:

peaKIuy MoJMMEpPU3aINi U MoJuKoHaeHcauu. Kiaccudukarus BOJIOKOH

3.19

I/I}IGHTI/I(l)I/IKaHI/Iﬂ OpraHu4eCKux COG}IHHeHI/Iﬁ. Pemrenne OKCIICPUMCHTAJIBHEBIX 3a/1a4 Ha

pacrmo3HaBaHUEC OPraHNYCCKUX BEIICCTB

3.20

I'enernueckas CBA3b MCXKOY KlIaCCaMH OPraHu4CCKHUX COG,Z[I/IHGHI/Iﬁ

XUMHA U KA3HD

4.1

Xumus B MOBCETHEBHOM *)U3HH. [IpaBuiia 6e3omacHoi pabOThI C €IKMMU, TOPIOYUMU U

TOKCHYHBIMH BC€IICCTBAMU, CPEACTBaAMU OBITOBOM XUMUHU

4.2

XuMusi M 3J0pOBbE. XUMHUS B MEIUIMHE. XUMHUA U CEIbCKOE XO3SMCTBO. XUMHS B
MIPOMBIIJIEHHOCTH. XUMHUS ¥ SHEPIeTUKA: TPUPOJIHBIN U MOMYTHBIA HEDTIHON ra3bl, UX
coctaB u wucnonb3oBaHue. CocraB HePpTn U €€ mepepaboTka (MPUPOIHBIC WCTOUYHUKH

YIIIEBOA0POIOB)

4.3

XuMusg © 9Kojiorus. XHUMHUECKOE 3arps3HeHHE OKpYXKalollel cpeiapl U €ero
nocnencteus. Oxpana ruapocdepbl, TOYBbL, atMocdepbl, (iaopsl U (ayHbl OT
XUMHUYECKOro 3arpsizHeHus. [IpoOnema OTXOJOB M THOOOYHBIX  MPOIYKTOB.

AJ'ILTepHaTI/IBHHC HCTOYHHUKH SHCPIUH

4.4

O6H_[I/Ie MNpEACTaBJICHHUA O HIPOMBIIJICHHBIX crocobax MOJIY4CHHUA XUMHWYCCKUX
BCIICCTB (Ha mpuMepe 1Mpon3BoJACTBa aMMHaAKa, CCpHOfI KI/ICJ'IOTBI). ‘—IépHaﬂ Hn OBCTHaAsA
MCTAJLTYpTHsl. Crekito u CHJIMKAaTHas MMPOMBIIIJICHHOCTD. HpOMLII_HJ'IeHHaH

OopraHnu4deckas XuMus. CBIpBé JJIA OpraHquCKOﬁ MMPOMBIINIJICHHOCTHU

Tursl pac4€THBIX 3a1a4

5.1

Pacué€thl Macchl BelllecTBa UM 00bEMa ra3oB 1o HN3BCCTHOMY KOJIMYCCTBY BCUICCTBA,

Macce NiIn O6’béMy OIHOT'O U3 YYAaCTBYIOIIHUX B pCAKIINU BCIICCTB




5.2

Pacuérsl TerioBoro sddexra peakuuu

5.3 Pacuérpl 00BEMHBIX OTHOLICHU Ta30B PU XUMHUECKHX PEaKIUsIX
54 Pacuérer maccel (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, ECIIH OJTHO U3
. BEILECTB JaHO B U30bITKE (MMEET IPUMECH)
55 Pacuérer maccoBoit miim 00bEMHOM JOJIM BBIXOJIA TIPOIYKTA PEAKIIUU OT TEOPETHUECKU
' BO3MOKHOI'O
Pacuérsr Mmacchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKLIUH, €CITN OJHO U3
5.6 BEIIECTB JIaHO B BUJIE PACTBOpA C ONPEACIIEHHON MaCCOBOM JIOJIEH PACTBOPEHHOTO
BeIlleCTBA
57 Pacuétel ¢ MCOIB30BaHUEM TIOHATHI «MacCOBast JOJIS», «MOJIApHAas KOHLIEHTPALUsD»,
. «pPacTBOPUMOCTB
58 Haxoxpaenue MosiekynspHOi (GopMysIbl OpraHMUECKOT0 BEIIECTBA [0 €0 MIIOTHOCTH U

MaCCOBBIM JOJISIM 2JIEMEHTOB, BXOAANIUX B €0 COCTAaB, UJIX 110 MPOAYKTaM CropaHus




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IHPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Xumus; 10 knace. yrinyonennoe ooyuenue Epemun B.B., Ky3smenko H.E., Tepenun
B.1. u np.; nox penakuueit Jlynuna B.B. O61iecTBo ¢ orpaHu4eHHON
0TBeTCTBEHHOCTHIO «/IPODA»; Aknmonepnoe obmectBo «M3narenscTBo
«IIpocsewenue»

* Xumus; 11 knacce. yrinyonennoe o0yuenune Epemun B.B., Ky3semenko H.E., J[po3nos
A.A., u 1p.; nox penakuuent Jlynuna B.B. OOmectBo ¢ orpaniueHHOR
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miecTBo «3matenbeTBo
«IIpocsenieHue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

Xumus (yrayOneHHbIN ypoBeHs). Peanuzanus tpedoBanuit ®I'OC cpeanero oduiero
o0pa3oBaHus : METOAMUECKOE ocoOue sl yuuTes / ; Hayd.

pen. H. B. Ceupunenkosa ; mog pea. A.A. Kasepunoit. — M. : ®I'BHY «MucTUuTyT
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pa3BuTus oopazoBanus», 2023. — 100 c.
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