118. ®epepanbHas paboyas nporpamma no y4vye6Homy npeamety "Xumusa"
(yrnybneHHbIN ypOBeHb).

118.1. ®enepanbhas pabodas mporpamMma o yueonomy npeamety "Xumus" (yriyOaeHHbIH
ypOBeHb) (mpeameTHas obnacts "EcTecTBeHHO-HaydHBbIE TpeaMeThl") (1anee COOTBETCTBEHHO -
nporpaMMa IO XUMHH, XUMHS) BKJIIOYAeT MOSCHHUTEIbHYIO 3alKCKY, COAEp)KaHhe OOydeHus,
TUTAHUPYEMBIC PE3YJBTaThl OCBOCHHSI TPOrPAMMBI 110 XUMUH.

118.2. TlosicHuTenbHas 3amUCKa OTpakaeT OOIIME METH M 3aJadydl HM3yYeHHUs XUMUH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX HPEANOCHIIOK K €€ H3YYCHHIO OO0y4arolIMMHUCS, MECTO B
CTPYKTYpe Yy4eOHOro IUlaHa, a TakKXKe IOJAXOAbl K OTOOpY COIEp)KaHHs, K OIPEAEICHHIO
IUTAHUPYEMBIX PE3YIBTATOB U K CTPYKTYpPE TEMAaTHYECKOTO TUIAHUPOBAHUSI.

118.3. Copepxanue 0O0ydeHUsT PACKPBIBACT CONEPIKATEIIbHBIC JIMHUU, KOTOPBIE
IpeJIaratoTcsl Il 00s13aTeIbHOTO M3YUYSHHSI B KaXKJIOM KJIACCE Ha YPOBHE CPEIHEro oO0IIero
00pazoBaHusl.

118.4. IlnaHupyemble pe3ynbTaThl OCBOEHHUS MPOTrPaMMbl IO XHMMHUHU BKJIHOYAIOT
JMYHOCTHBIC, METANpEeIMETHBIE PE3yJAbTaThl 32 BECh MEPHOA OOyYeHHs Ha YPOBHE CPEIHETrO
o0miero o0pa3oBaHus, a TAKXKE IMPEIMETHbIE JOCTHIKEHHUS OOy4yarollerocs 3a KaxAblil rox
oOyuenus. HayuHo-meronuyeckoll OCHOBOM Uil pa3pabOTKU IUJIAHUPYEMBIX pe3yJIbTaToB
OCBOEHMSI IpOrpamMMbl 110 XMMMHU JUIsl YPOBHS CpPEAHEro ooOuero oOpa3oBaHMs SBISETCS
CI/ICTGMHO-I[GSITGJII)HOCTHBII;'I IIoaXon.

118.5. MosicHuTenbHaA 3anucka.

118.5.1. [Iporpamma 1o XMMHH Ha YPOBHE CpeHEro o0Iero ooOpa3oBanus papaboTaHa Ha
OCHOBE TpeOOBAaHUI K pe3ylbTataM OCBOCHHS OCHOBHOW OOpa30BaTelIbHOW MPOrPaMMBI
cpenHero obiero odpasosanus, npeacraBieHHbx B PI'OC COO.

118.5.2. Xumus Ha ypoBHE YyNIYOJIEHHOTIO HM3YYEHHs 3aHUMAeT BaXKHOE MECTO B CHUCTEME
€CTeCTBEHHO-HayyHOro ooOpa3oBanusi yuamuxca 10 - 11 kmaccoB. M3ydeHue mnpenmera,
peaimzyeMoe B YCIOBMAX JU(PPEpEeHIUPOBAHHOIO, NPOPUILHOrO OOy4EHHUs, IPU3BAHO
o0ecrnieynTh 0011e00pa30BATENIbHYI0O M OOIIEKYIBTYPHYIO HOATOTOBKY BBITYCKHHKOB IIKOJIBI,
H606X0)II/IMYIO JUIA agaliTalliy uX K 6BICTpO MCHAIOIIHUMCA YCIIOBUSAM XHU3HU B COHMYME, a TAKIKE
JUIS TIPOJIOJIKEHUsT OOy4eHHUs B OpraHM3alusAX NMPo(ecCHOHATbHOTO 00pa3oBaHUs, B KOTOPBIX
XUMUS ABISACTCA O}IHOﬁ U3 IMMPUOPUTETHBIX AUCIUILINH.

118.5.3. B mporpamme no XxuMHuM HazHaueHHe npeamera "Xumusa" moixydaeT HoApoOHYIO
WHTEPIPETALMI0 B COOTBETCTBUM C OCHOBomonararomumu nonoxeHusmu PI'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeNiel, CofiepiKaHus, pe3yabTaToB 00yueHHUs U TpeOOBaHUN K YPOBHIO
MOJTOTOBKM BBIMYCKHUKOB. CBUIETENLCTBOM TOMY SBISIIOTCA CJENYIOUIME BBINOJHSIEMbIE
IPOTrpaMMOil 1o XUMHU QYHKIUU:

MH(POPMALMOHHO-METOINYECKAsl, —peajau3alus KOTOpoW  o0ecreduBaeT  IOIy4eHHUe
NPEACTaBICHUS O IIEJAX, CONEpXKaHUM, OOIel cTpaTreruu oOy4yeHHs, BOCIIUTAHHUS U Pa3BUTHUS
00yyaronuxcsi CpeACcTBaMHU MpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTo Mpoduis;

OpraHnu3alluOHHO-TINIAHUPYIOIIAad, KOTOpast NpCAyCMarpuBacT ONPCACIICHHUC!

MPUHILIMIIOB CTPYKTYPUPOBAaHUSA U TOCJIEI0BaTeIbHOCTH M3Y4YEHHsI Y4eOHOTo marepuana,
KOJINYECTBEHHBIX M KAU€CTBEHHBIX €r0 XapaKTEPUCTHK;

MOAXOMO0B K  (OPMHUPOBAHHUIO  CONIEP)KATENIbHOM  OCHOBBI ~ KOHTPOJIE U OLEHKHU
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00pa3oBaTeNbHbIX JOCTHKEHUH OOy4yalomuxcs B paMKax MTOTOBOM arrectanuud B (opme
€IMHOTO TOCYAapPCTBEHHOTO 3K3aMeHa M0 XUMHH.

118.5.4. TIporpamma Jyist yrITyOJI€HHOTO U3YUEHUS] XUMUH:

YCTaHABIMBAaeT MHBAPMAHTHOE MPEJIMETHOE COAep)KaHHe, 00sA3aTelabHOEe A M3Y4YEHUs B
paMKax OTAEIbHBIX MpOoQuIIeH, MpenycMaTpuBaeT pacrpeaesieHue U CTPYKTYPUPOBaHUE €ro 10
KJIaccaM, OCHOBHBIM COJIepKATeNIbHBIM JIMHUAM/pa3iesiaM Kypea;

JaeT TPUMEPHOE pachpeeieHne y4eOHOTO BPEMEHH, PEKOMEHIYyEeMOTO I H3y4eHHS
OTJEJIbHBIX TEM;

npeajiaract nmpuMEpHyro MOCJICA0OBATCIIbHOCTD HM3YYCHHA y‘-ICGHOI‘O Marcpuajia ¢ y4eTOM
JIOTUKH ITOCTPOCHUA KypCa, BHYTPUIIPEAMETHBIX U MEKITPEAMETHBIX CBHSGﬁ;

JaeT METOANYECKYIO0 HHTEPIIPETAINIO [eJIeH U 3a1a4 U3y4YeHHUs PeaMeTa Ha yIITyOJIeHHOM
YPOBHE C y4YE€TOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CpedaHero oOlmiero obOpa3zoBaHMUs,
COJIEPKATEIbHOM  XapaKTePUCTUKU  IUIAHUPYEMBIX  pPE3YJAbTaTOB  OCBOEHUS  OCHOBHOM
00pa3oBaTeIbHON MPOTrpaMMBI CPETHETO 00IIero 00pa3oBaHus (JMUHOCTHBIX, METAIPEIMETHBIX,
NPEIMETHBIX), a TaKKe C YYETOM OCHOBHBIX BHUIOB YUEOHO-TIO3HABATEIBbHBIX JICHCTBHUMA
00yy4aromnierocst Mo OCBOCHUIO COJIEPKaHUs MIPeaIMeETa.

118.5.5. [1o Bcem nmo3unusM B MpOrpaMMe Mo XMMUU IPETyCMOTpPEHA PEEMCTBEHHOCTD C
00y4eHHEeM XMMHH Ha YpOBHE OCHOBHOIO OOIIEro 00pa3oBaHuUs.

118.5.6. IIporpamma 1o XUMHUHU CIY)KUT OPUEHTUPOM JIJIsl COCTABIEHUS aBTOPCKUX pabounx
nporpaMM. 3a TpelelaMd  YCTaHOBJIEHHOW TMpOrpaMMoid 1O XUMHUM  00s3aTelIbHOM
(VHBapuaHTHOM) cocTaBisIOLIEH coxepkaHus ydeOHoro mpenMera "Xumusa' ocraercs
BO3MO)KHOCTh BBIOOpa €ro BapHaTUBHOW COCTABIAIOIIEH, KOTOpas AOJDKHA ONpPENeNsThCs B
COOTBETCTBUM C HAlpaBlI€HUEM KOHKPETHOro mnpoduis oOydeHus. ABTOpaMu pabodux
IpOTrpaMM MOXKET OBITh MPEUIOKEH MHOM MOJXO0A K CTPYKTYPHPOBAHUIO y4eOHOro Marepuasia u
MOCJIEZI0BATENIbHOCTH €r0 U3Y4YeHHMsI, CBOE€ BUAECHHE MyTel U crocoO00B (hOPMUPOBAHNUS CHCTEMBI
IpPEAMETHBIX 3HAHUN, YMEHUH M BUJOB y4eOHOMN JEATENbHOCTH, a TaKKe CUCTEMbI CIIOCOOOB U
METOAMYECKUX IPUEMOB IO Pa3BUTHUIO U BOCIIMTAHUIO 00YUYAIOLIUXCS.

118.5.7. B cootBercTtBUU ¢ KoHUenTyanbHbIMU NonoxkeHuAMH PI'OC COO o HazHaueHHUn
npeaMeToB 0a30BOT0 U yIIIyOJIEHHOTO ypoBHEH B cucteMe Au(depeHINPOBAHHOTO 00yUeHHs Ha
YPOBHE CpeqHero oduiero oOpa3oBaHUs XUMUS HAa YpOBHE YIIyOJIEHHOTO M3y4eHMs HaIlpaBJieH
Ha peajHu3alyi0 IPEEMCTBEHHOCTH C TMOCIEAYIOUIMM STalnoM MOJy4YeHUs XHMHYECKOTO
o0pa3oBaHMsl B paMKax U3y4YeHHUs CIICHUAIBHBIX €CTECTBEHHO-HAYYHbIX M XHUMHUYECKUX
JUCIIUIUIMH B By3aX M OpraHU3alusiX cpeaHero npodeccuoHanbHoro oopaszosanus. B 31oil cBsi3u
uzydyeHue npeamera "XuMHA"' OPHEHTHPOBAHO IPEUMMYLIECTBEHHO Ha paclIUpeHHE U
yOIyOJIEHHE TEOPETHYECKOM ¥ TPAKTUYECKOM TMOATOTOBKM OOYYarOIIMXCS, BBIOPABIIHMX
orpeJiesieHHbI Mpo¢pmiIb 00ydeHHs, B TOM YHUCIIE C MEPCHEKTHUBON MOCIENYIOIIEro MOITydeHUs
XUMHYECKOTO OO0pa30BaHMsI B OpraHM3alusax MpodeccHoHaIbHOro obOpa3zoBaHus. B cBere
tpeboBanuit ®I'OC COO k mIaHUpyeMbIM pe3ylnbTaraM O0CBOCHMS OCHOBHON 00pa3oBaTesIbHOM
IpOrpaMMBbl CpeHEro o01ero obpa3zoBaHHUs H3ydeHUe mnpeamera "Xumus' OpHUEHTHPOBAHO
TaKKe Ha pelIeHHe 3a7a4 BOCIHMTAHUS M COLMAIBHOTO pa3BUTUS OOyyaromuxcs, Ha
dbopMupoBaHuEe y HUX OOIIEMHTEUIEKTYaJbHBIX YMEHUN, YMEHUN palOHaIM3ali y4eOHOTro
Tpyala M  OOOOLIEHHBIX CIIOCOOOB  JEATEIBHOCTH, MMEIOUIMX  MEXKIUCIUIUTMHAPHBIM,
HAaJIMPEIMETHBIN XapakTep.

118.5.8. Xumuss Ha ypoBHE YIITyOJEHHOTO M3YYEHHUS BKIIOYAET YIIyOJEHHBIE KypCHI -
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"Opranndeckas xumus" u "OOmas u Heopranmueckas xumus'". [Ipu onpeneneHnn MoaxonoB K
0oTOOpPY M CTPYKTYPHOM OpraHU3AIMH COIEPKAHUS 3TUX KypCOB B NMpPOTpaMMe IO XUMHUHU 3a
ocHoBy npuHATH nojokeHuss @I'OC COO o paznuuusx 6a30BOro M yriyOJIEHHOTO ypOBHEH
W3Y4YCHUS TIPEIMETA.

118.5.9. OcnoBy conmepxxkanuss KypcoB "Opranumdeckas xwmmus" u "OOmas u
HEOpraHW4yeckass XHUMHA"' COCTaBISIET COBOKYIMHOCTh MPEAMETHBIX 3HAaHUH U yMEHHUH,
OTHOCSIIMXCS K 0a30BOMY YpPOBHIO HM3y4YECHHs IpeaMeTa. JTa CUCTeMa 3HAaHUU IOJIydaeT
OTIpe/IeNICHHOE TEOPETUYECKOE JOMOIHEHUE, MO3BOJISIONIEe OCO3HAHHO OCBOUTH CYIECTBEHHO
Oonpmmii 00beM (axTosoruueckoro mMarepuana. Ha yryOiaeHHOM ypoBHE M3y4deHHS IMpEeaMeTa
oOecrieueHa BO3MOXKHOCTh 3HAUUTENBHOTO YBEJIMYEHUS oOObeMa 3HAHMM O XMMHYECKUX
SIIEMEHTAX M CBOWCTBAX MX COCJMHEHUIH HA OCHOBE PACIIMPEHHS U YIIyOJIeHHs NpPEACTaBICHUI
O CTPOCHHHM BEIIECTBA, XUMHUYECKOH CBS3M M 3aKOHOMEPHOCTSX IPOTEKaHUs peaKiHii,
paccMaTpuBaeMbIX C TOYKH 3pEHHUS XUMHUYECKOW KHHETHKH M TepMOJUHAMUKU. M3yuyenue
NepUOANYECKoro 3akoHa M llepuonuyeckoil CUCTEMbl XMMHUYECKHX AJIEMEHTOB OazupyeTcs Ha
COBPEMEHHBIX KBaHTOBO-MEXaHHMUECKUX MPEICTABICHIIX O CTPOSHUH aToMa. XUMHUYECKasi CBSI3b
OOBSCHSETCS C TOUKH 3PEHHS SHEPreTHUECKUX M3MEHEHUN MpU ee 00pa30oBaHUU U Pa3pyIICHUH,
a TakXKe C TOYKH 3PEHHsI MEXaHU3MOB €€ 00pa3oBaHus. V3yueHne THIIOB peaKIfii JOTOTHACTCS
dbopMupoBaHUEM MPEICTABICHUN 00 AMEKTPOXUMHYECKHUX MPOIeccax U IEKTPOIM3E PACIIIIABOB
U pACTBOPOB BEIIECTB. B Kypce oOpraHMyeckol XUMHUH IPU PACCMOTPEHUU PEAKIHOHHOU
CIIOCOOHOCTU COEAMHEHMI yrensieTcsi 0co00e BHUMaHuE BOMPOcaM 00 3MEeKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHH.

118.5.10. Ocoboe 3HaueHuEe MMEET TO, YTO Ha COAEP)KaHUE KYpPCOB XMMHHU YIITyOJICHHOTO
YPOBHSI H3Y4EHUS JUIsI KJIIACCOB OTPENEICHHOTO MpoduiIst (ITIaBHBIM 00pa3oM Ha UX CTPYKTYpY U
XapakTep JIOMOJHEHHH K oOlIel cucreMe NpeMeTHBIX 3HaHUI) OKa3bIBAIOT BIMSHUE CMEKHBIE
npeaMeTsl. Tak, HampuMmep, B COACPKAHWU MpPEIAMETa Uil KJIACCOB XHMHUKO-(U3NIECKOTO
npoduiis 0oJbllIoe 3HaYeHHE OyAyT MMETh 3JEMEHThl yUeOHOro marepuana 1o oOIield XUMHH.
Ilpn m3ydeHuH mpeaMeTa B JAHHOM CiIydae akIEHT Oy[eT caenaH Ha OOIIHOCTh METOJOB
MO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHU M B (PU3UKE: aTOMHO-MOJIEKY/ISIpHAs TEOPHS
(MonexynspHast Teopusi B (U3MKE), 3aKOHBI COXPAaHEHHs MacChbl W DHEPIuH, 3aKOHBI
TEPMOAMHAMUKH, JIEKTPOIN3a, IPEACTABICHUS O CTPOCHUH BELECTB U JAPYroe.

118.5.11. B conepxxaHuu mnpeamera Ajisl KJIAcCOB XUMHUKO-OMOJIOTMYECKOTO Mpoduis
OonblIMii yIenpHBIH Bec OyaeT MMeTh OopraHudeckas XxuMmus. B 3ToMm ciyudae mpemocraBiseTcs
BO3MOYKHOCTb JJis1 00Jiee 00CTOSITEILHOTO PAaCCMOTPEHUSI XMMHUUECKOM OpraHu3aIiy KJIETKH Kak
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K TNpUMEpY, TaKHE CTPYKTypHbIE
KOMITOHEHTBI, KaK JIMMUAbI, O€JNKH, YIJIEeBOJAbI, HYKJIEHMHOBbIE KUCIOTHI U npyrue. [lpu stom
3HaHMUS O COCTaBE M CBOMCTBAaxX IPECTAaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BELIECTB
CIIy>KaT OCHOBOM JIJIsl U3y4YEHHsI CYIIIHOCTH MPOIecCOB (POTOCHHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

118.5.12. B mnmaHe ¢(opMHpPOBaHHS OCHOB HAyYHOIO MHPOBO33PEHUS, OCBOEHUS
oOlIeHayYHBIX METOJIOB TO3HAHUS M OMbITA NMPAKTUYECKOTO MPUMEHEHMs] HAyUHbIX 3HAHUUI
u3ydyeHue npeamera "Xumus'" Ha yriyOJlIeHHOM YpPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBA3SAX C
y4eOHBIMU TIPEMETaMH, BXOSAIIMMH B COCTaB MpeAMETHBIX oOnacted "EcTecTBeHHO-HaydHBbIE
npeametsl”, "Marematrka u nHGpopMaruka" u "Pycckuii 361k U TuTeparypa’.

118.5.13. Ilpu uzyuyenun yuebGHoro mpeamera "Xumus" Ha yrTyOJIEGHHOM YpOBHE TaKikKe,
KaKk Ha ypOBHE OCHOBHOTO M CpeaHero ooimiero odpazoBaHus (Ha 0a30BOM ypOBHE), 3ajaueit
MEPBOCTENEHHOW 3HAYMMOCTU SBJSETCS (OPMHUPOBAHHME OCHOB HAayKM XHMHUHU Kak oOnactu
COBPEMEHHOI'0 E€CTECTBO3HAHMS, IIPAKTUYECKOM JESITEIbHOCTH 4YeJOBEKAa W OAHOIO U3
KOMIIOHEHTOB MMPOBOH KyIbTyphl. PemieHue 3Toi 3aiaun Ha ymIyOJ€HHOM YPOBHE HM3Yy4EHUS
IIpeaMeTa MPEANONAracT pealn3alio TaKuX Leel, Kak:
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(dbopMHpOBaHUE MIPEICTABICHHIA:

0 MarepHaJbHOM €AWHCTBE MHPA, 3aKOHOMEPHOCTAX U II03HABAEMOCTH SIBJICHUI IPUPOABI,
0 MECTE XMMHH B CUCTEME €CTECTBEHHBIX HAayK U €€ BeIyIIeH poiu B 00eCIeueHNH YCTOMYUBOTO
pa3sBUTHsI YEJIOBEYECTBA: B PEILIEHUM IPOOJIEM HKOJIOTMYECKOM, IHEPreTHUecKOW M IHUIIEBOM
0€30MacCHOCTH, B PAa3BUTUM MEIULMHBI, CO3JaHUM HOBBIX MarepHajloB, HOBBIX HCTOYHHUKOB
SHEpruyd, B O00ECHEYEHHM palMOHAJIBHOIO IPUPOAONONIB30BaHMs, B  (OpPMUPOBAHUU
MHUPOBO33PEHUSI M OOIIEH KyJIbTyphl YEIOBEKa, a TaKKEe HKOJIOTMYECKH OOOCHOBAaHHOTO
OTHOILIEHHUS K CBOEMY 3I0POBBIO U IIPUPOJHOU CPELE;

OCBOCHHE CHCTEMBl 3HAHHMH, JICKAIIMX B OCHOBE XHMHUECKOM COCTAaBIISIONICH
€CTECTBEHHO-HAyYHON KapTHUHBI MHUpa: (PYHIAaMEHTAIbHBIX TOHITHHI, 3aKOHOB U TEOPUA XUMUH,
COBPEMEHHBIX MPEJACTABICHUNA O CTPOECHHUM BEIIECTBA HA PAa3HBIX YPOBHSX - aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HaJIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX U KMHETUUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XMUMHUYECKUX PEAKLIUM, O XMMHYECKOM PAaBHOBECHH, PAaCTBOPAX M JHCHEPCHBIX
CUCTEeMax, 00 OOIIMX HAyYHBIX IPUHIUIIAX XUMHUYECKOTO MPOU3BOJICTBA;

(dbopmMupoBaHue y 00yJaIOUINXCS OCO3HAHHOTO TIOHMMAaHUSI BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUU JUIsl OObSCHEHMs KIIIOUEBBIX MAECH M MpoOieM COBPEMEHHON XUMHH, JUIs
OOBSCHEHMs] M TIPOTHO3UPOBAHMS SBJICHUHN, HMMEIOIIUX ECTECTBEHHO-HAYYHYIO MPHUPOLIY;
IPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX ¢ XUMHUEH, IPOrHO3UPOBAHUS, aHAJIN3a U OLIEHKHU C
NO3UIMN  DKOJIOTUYECKOM O€30MacHOCTH TOCIEACTBUN OBITOBOM ¥ MPOM3BOACTBEHHOMN
JeSITEIbHOCTH YEJIOBEKa, CBA3aHHOM C XUMMUYECKUM IIPOM3BOACTBOM, HCIOJIB30BaHHUEM U
nepepadOTKON BEIIECTB;

yriyOJeHue MpeiCTaBI€HUIl O HayyHbIX METoJaX IIO3HAaHUS, HEOOXOMUMBIX IS
NpUOOpPETEHUST YMEHUN OPUEHTHPOBATHCSA B MUPE BEILIECTB U OOBSICHEHHS] XUMUYECKUX SIBICHUH,
HUMEIOIINUX MECTO B IIPUPOJE, B IPAKTUUECKON ACATENBHOCTH U IIOBCEIHEBHOU KU3HMU.

118.5.14. B mutane peanu3aiuyl IEPBOOYEPEIHBIX BOCIHUTATEIBHBIX W PAa3BUBAIOIIUX
GyHKIMA [ETOCTHOM CHUCTEMBI CpeaHEero oOIiero oOpa3oBaHUS MPH H3YYCHHUU MpeaMeTa
"Xumus" Ha yriyOJI€HHOM YpPOBHE O0COOYIO aKkTyaJlbHOCTh NMPUOOPETAIOT TaKue LETU U 3a/1auH,
KaK:

BOCIUTaHHE yOEKJEHHOCTH B MO3HABAEMOCTHU SIBICHUN MPUPOJBI, YBAXKEHHS K MPOLECCY
TBOpUYECTBA B OOJIACTH TEOPETUUYECKUX U MPHUKIAAHBIX HCCIETOBAaHUN B XMMHHU, (OPMUPOBaHHE
MHPOBO33PEHHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

Pa3sBUTHC MOTHUBALIUHU K 06y‘{CHI/IIO N II03HAaHUIO, CIIOCOOHOCTEH K CaAMOKOHTPOJIFO "
CaMOBOCIIMTAHWIO HAa OCHOBE YCBOCHUA O6I].[C'—ICJ'IOBC‘-IGCKI/IX HeHHOCTeI\/'I;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOyyatomuxcsi, (OpMUPOBAHHWE Yy HHUX CO3HATENIBHOIO OTHOIIEHHS K CaMOOOpPa30BaHUIO U
HENpEePbIBHOMY O0pa30BaHMIO KaK YCIOBMIO YCIEHIHON NpodeccHoHaNbHON U 00IIeCTBEHHON
JeSITeIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO M IOTPEOHOCTH B 370POBOM
o0pase KH13HU;

dbopMupoBaHUEe YMEHHH M HaBBIKOB Pa3yMHOTO MPUPOAOIOIB30BaHUS, pPa3BUTHE
HKOJIOTUYECKOM KYJIBTYphl, NPUOOPETEHHE OMNbITa OOIIECTBEHHO-MONE3HOW HKOJIOTHYECKOM
JIEATEITbHOCTH.

118.5.15. Obmiee ynciao 4acoB, pEKOMEHIOBAHHBIX Ul U3YYEHUSI XUMHUH Ha yIITyOJIeHHOM
ypoBHe, - 204 gacos: B 10 kmacce - 102 gaca (3 yaca B Henenmto), B 11 kmacce - 102 gaca (3 gaca
B HEJIEIIIO).
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118.6. CopepxaHue obyyeHus B 10 knacce.
118.6.1. Opranuueckas XuMus.
118.6.1.1. TeopeTnueckue OCHOBBI OPTaHUYECKOW XUMHH.

[Ipenmer © 3HaYeHHWE OPraHMYECKOM XHUMHUH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHUYECKUX COCTUHEHUM.

DJEKTPOHHOE CTPOEHHE aroMa YIIepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BaneHTHbIE BO3MOXXKHOCTH aToMa yIriuepona. XMMU4ecKas CB3b B OPIraHMYECKHUX COCIUHECHMSIX.
Tumbl THOpHUIU3AMK aTOMHBIX OpOuTanel yrimepoaa. MexaHu3Mbl 00pa3oBaHUSI KOBaJCHTHOMN
cBs13v (OOMEHHBIN U JIOHOPHO-AKIENTOPHBIN). THUITBI TIEpeKpbIBaHus aTOMHBIX opOuTtanei, O - u

T _cesa3u. OnuHapHas, IBOWHAs M TpoWHas CBA3b. CrOCOOBI paspeiBa CBA3€d B MOJIEKYJax
opranndeckux BeuecT. [loHaTHEe 0 CBOOOAHOM pajuKalle, HyKIeopuiie 1 JeKTpopue.

Teopuss crpoeHuss opraHudeckux coeauHeHun A.M. bymiepoBa M COBpEMEHHBIE
IIPEICTABJICHUS O CTPYKTYPE MOJIEKYN. 3HaU€HNUE TEOPUU CTPOCHMSI OPraHUYECKUX COEAMHEHUN.
Mornekynsipapie U CTpYKTypHBbIE (Gopmynbsl. CTpyKTypHBIE (OPMYIBI pa3iM4YHBIX BHJOB:
pa3BepHyTas, COKpallCHHAsl, CKEJIETHAs.

N3omepust. Buabl nzomepun: CTpyKTypHas, IpOCTPAHCTBEHHASI.

OnekTpoHHble 3((EeKThl B MOJIEKyJaX OPraHUYeCKHUX COEIUHEHHUH (MHAYKTHBHBIH H
ME30MEPHBIHI APPEKTHI).

[IpencraBnenue o knaccupukauu opranndeckux BemiecTB. [IoHsATHE 0 PYHKIMOHAIBHOMN
rpynme. [omonorus. Tomomornueckue psapl. CuctemMarnyeckass HOMEHKIIATypa OpraHUYeCKHUX
coenuneHuit (IUPAC) u TpuBHanbHble Ha3BaHUSI OT/ICIBHBIX MIPEICTABUTEICH.

OcobeHHocT W KJIacCcUpUKausi  opraHuueckux  peakuui.  OKUCIHUTEIBHO-
BOCCTAHOBHTENIbHbIE PEAKIIMH B OPTraHUYECKOW XHUMUH.

DKcIepUMEHTAJIbHbIE METO/Ibl M3y4YEeHMs BEIIECTB M MX IPEBPALICHUI: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYECKUX BEIEeCTB M MarepuanaMud Ha MX OCHOBE, OMBITHI 10 MPEBPAIICHUIO
OpraHMYeCKMX BEIIEeCTB IpU HarpeBaHuW (TUIaBJIeHHE, OOyIIMBaHHME U  TOPEHHE),
KOHCTPYHUPOBAHHUE MOZECIIEH MOJIEKY]I OPTAaHUYECKUX BELICCTB.

118.6.1.2. YrneBonopoe!.

Anxanbl. [oMonornueckuil psii ajnkaHoB, oOmmias (Gopmyna, HOMEHKJIATypa M H30Mepusl.
DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN aJIKaHOB, Sp -THOpUAM3AINS aTOMHBIX

op6uranei yrmepona, O -cBsa3p. PusHUecKue CBOMCTBA aIKaHOB.

XHUMHUYECKHE CBOMCTBA alIKaHOB: pC€akiru 3aMCIICHHUA, N30MEpHU3allu, NCTUAPHUPOBAHUS,
HUKIW3alun, IMMupojin3a, KpECKUHTa, TOPCHU.

Haxoxnenue B npuponae. Cnoco0Obl NOJIYYCHHA U IPUMCHCHUC AJIKAHOB.

[uxnoankanel. O0mmas Gopmysna, HOMEHKIaTypa U uzomepus. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKHX CBOWCTB Majbix (IIMKJIONpPOINAaH, IUKI00yTaH) W OOBIYHBIX (LIMKIOIEHTAaH,
[IUKJIOTeKCaH ) MUKI0ANKaHOB. CIIOCOOBI TIOTYYEHUS ¥ IPUMEHEHHE [TUKI0AIKAHOB.
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Anxenbl. ['oMonoruueckuit psii alnkeHoB, oomas popMmysa, HOMEHKIIaTypa. DIEeKTPOHHOE U
MPOCTPAHCTREHHOE QTPOEHUE MOJIEKYJl aJKEHOB, Sp -THOpUAM3AIUsl AaTOMHBIX OpOuTanen

yriepona, - u -cBsi3u. CTpyKTypHas W reoMerpuueckas (I[UC-TpaHC-) HM30MEPHS.
duznueckue cBOMCTBa AJIKEHOB.

XUMHUYECKHUE CBOMCTBA: pEAKIMU MPUCOCIUHECHMS, 3aMEILCHUS B O _monmoxenue npu
JIBOMHOW CBS3W, MNoJauMepu3anuu W okucienus. [lpaBuino MapkoBHukoBa. KadyecTBeHHBIE
peaKlu Ha IBOWHYIO CBS3b.

CriocoObl IMOJIYYCHHA U IPUMEHCHUC aJIKCHOB.

Anxaguensl.  Kiaccupukanus — ankaaueHOB — (CONMPSDKCHHBIE,  W30JIMPOBAHHBIC).
OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHUS U XMMHUYECKUX CBOMCTB COIPSDKEHHBIX JMEHOB, 1,2- u
1,4-npucoenunenue. Ilonumepusanusi CONpsDKEHHBIX AWEeHOB. CrocoObl MOJMY4YEeHUS U
IPUMEHEHHE aJIKaJUEHOB.

Ankuabl. [OMOTOTHYECKUHN Psii aTKWHOB, 00mIas (GopMmyna, HOMEHKJIATypa U H30MEpPHS.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHWHOB, SP-TUOpUIU3AIMS aTOMHBIX
opOutaneit yriepoaa. duznueckue CBOMCTBA AIKUHOB.

XHUMHYECKHE CBOMCTBA: pEaKIUU NIPUCOCAUHEHUs, IUMEpPU3ALMM W TpUMEpHU3AlUH,
okucieHusA. KHCIOTHbIE CBOMCTBA aJIKWMHOB, MMEKOIIMX KOHLEBYKD TPOWHYK  CBS3b.
KavyecTBeHHbIE peaklluy Ha TPOUHYIO CBS3b.

CriocoOsl MoTy4YeHus: U TPUMEHEHUE aJTKUHOB.

Apomaruueckue yrieBoaopoabl (apeHsl). [oMonorudeckuii psa apeHoB, odiias ¢popmyrna,
HOMEHKJIaTypa U HM30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJbI OeH30Ja.
PusnyecKre CBOWCTBA apPEHOB.

XuMHueckue CBOWCTBAa OEH30JIa M €ro IOMOJIOTOB: PEaKLUU 3aMEIIeHUs B OEH30JIbHOM
KOJIbLIE ¥ YIJIEBOJOPOAHOM pajiuKaie, peakliui MPUCOEANHEHUS, OKUCIIEHHE TOMOJIOTOB OeH301a.
[IpencraBnenne o0 OpPUEHTHPYIOIIEM JEHCTBUM 3amMecTHTeNeil B OEH30JbHOM KOJbLIE Ha
IpUMepe aJKWIBHBIX PaJuKalioB, KapOOKCUIBHOHN, TMAPOKCUIBHON, aMMHO- M HUTPOTPYIIIHI,
aTOMOB IaJION€HOB.

Oco6eHHOCTH XUMUYECKHX CBOMCTB cTtupona. [Tomumepusamus crupona.
CrniocoObl nony4eHus U NpUMEHEHNE apOMaTHUYECKUX YIIIEBOIOPO/IOB.

[Tpuponnsiii ra3. IlonyrHele HedTsHBIE Ta3bl. HedTh U ee mpoucxoxaeHue. KameHHbIH
YroJib ¥ POJYKTHI €0 MepepadoTKHU.

CnocoObl mepepaboTKu He(TH: MEepPeroHKa, KPEKUHT (TEPMUYECKUN, KaTaTUTUYECKUN),
pudopmMuHT, Tuposn3. [IpoayKTH IepepabOTKH HEPTH, KX TPUMEHEHHE B TPOMBINIIIICHHOCTH U B
OBITY.

I'eneTnmueckas cBA3b MCXKAY pa3jIMYHBIMU KJIaCCaMU YIJICBOJOPOOAOB.

DNEKTPOHHOE CTPOEHUE TaJIOTEHIIPOM3BOAHBIX YITIEBOJOPOAOB. Peakiuu 3amereHus
rajoreHa Ha TUApokcorpymnny. JleicTBHe Ha TaJoreHnpOU3BOAHBIE BOJHOTO M CIHUPTOBOTO
pacTBopa menouu. BzanmonencTBrue IUrajloreHajakaHoB ¢ MarHueM U LHMHKOM. Mcnonb3oBanue
raJOreHIPOU3BOIHBIX YITICBOJOPOIOB B OBITY, TEXHHUKE M MPY CHHTE3€ OPTaHMYECKUX BEIICCTB.
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DOKCHepUMEHTaIbHbIE METOIbl M3YyUYEHHUsI BEIIECTB M MX [MPEBpalleHUN: HU3y4YeHHE
(bu3NYECKUX CBOMCTB YITIEBOAOPOAOB (PACTBOPUMOCTE), KAUY€CTBEHHBIX PEaKIUil yIJIeBOJOPOIOB
pa3IMYHBIX KJIAcCcOB (OOecIBeUMBaHWE OPOMHON WIIM WMOTHOW BOJIBI, pacTBOpa MepMaHTaHaTa
Kajgus, B3aUMOJICHCTBME alleTWJIeHa C AaMMHUayHbIM pacTBopoM okcuga cepedpa(l)),
KaueCTBEHHOE OOHApy)KEHHE YIJIepoAa M BOIOpPOJA B OPraHMYECKHX BELIECTBAX, IMOJIyYCHHE
STUJIEHA W H3Y4YEHHE €r0 CBOWCTB, O3HaKoMiIeHHE ¢ koyuiekuusamu "HedTws" m "Yroms", ¢
oOpa3uamu IUIacTMacc, KaydykOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYN YIJIEBOIOPOIOB MU
raJIOreHIIPOU3BOAHBIX YITIEBOAOPOAOB.

118.6.1.3. Kucnopoacoaepamiiue opraHu4eckKue CoeMHEHUs.

[IpenenpHble OmHOAaTOMHBIE CcHUpPThL. CTpoeHHME MOJIEKYdT (Ha TpHUMEpe METaHojla H
sTa”ona). [omomornyeckuii psia, odmas Gopmysna, H30Mepusi, HOMCHKJIATypa U KJIacCU(UKALIUAL.
dusnyeckre CBOWCTBA MPENEIBHBIX OJHOATOMHBIX CIUPTOB. BOmOpOIHBIC CBS3M MEXIY
MOJICKYJIaMH CITUPTOB.

XUMHYECKHE CBOMCTBA: pCaKnu 3aMCIICHMA, Acruaparanuu, OKHUCJICHHA,
B3aHMOZ[€I>'ICTBHC C OPraHNM4CCKUMHU U HCOPTaHNYCCKUMHU KHUCJIOTaMHU. KauecTBennas pcaKkuug Ha
OAHOAQTOMHBIC CIIUPTHI. I[eﬁCTBHe 9TaHOJla W MCTaHOJIa Ha OpraHu3M 4YCJIOBCKaA. Crioco0Obl
MOJIy4CHHA U IIPUMCHCHUEC OJHOATOMHBIX CIIMPTOB.

[Ipocteie 3dupel, HOMEHKIaTypa U u3omMepus. OcoOeHHOCTH (PU3NYECKUX M XUMUYECKUX
CBOWCTB.

MHoOroaToMHBIE CHUPTHI - JTWICHIIUKOIb M IIHnepuH. DU3NMUECKHEe W XHMHYECKHUE
CBOWCTBA: PEAKIMH 3aMEIICHHS, B3aUMOJACHCTBHE C OPraHWYECKMMHU M HEOpPraHHYECKUMHU
KHACJIOTaMH, KayeCTBEHHAs peaklus Ha MHOTOaTOMHble cHupThl. JlelicTBHME Ha oOpraHusm
yesoBeka. CriocoObl MOTyyeHusl ¥ MPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYIbl, B3aMMHOE BIMSHUE TUAPOKCOTPYNIBI U OEH30JBHOTO S/pa.
®uznyeckue coicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (eHona. KauecTBeHHBIE
peakiuu Ha QeHosn. ToxcuunocTh (eHona. CrocoObl MOMy4eHUS M TNpUMEHeHHe (eHoma.
denondopmanbaernaHas cMoa.

KapOoHunbHBIE COETUHEHHS - aibJErHJbl M KETOHBL. OJIEKTPOHHOE CTPOEHHUE
KapOOHWIBHOM TIpymmbl. ['oMosornyeckue psiabl ajdbAETUAOB U KETOHOB, oOwias ¢opmyrna,
U30MepHs U HOMEHKIarypa. PusndecKkre CBOMCTBA albJCTUIOB U KETOHOB.

XUMUYECKHUE CBOMCTBA ajbJIETUIOB M KETOHOB: pEaKUUM TNpucoeauHeHus. OKHCICHHE
aNbJIETU/IOB, KAaueCTBEHHBIC pEakiuu Ha ampAeruabl. CrnocoObl TMONyYeHUs W TpUMEHEHUE
aIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE Tpe/eibHbIe KapOOHOBBIE KHUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepus u HoMmeHKiaTypa. PuU3MyecKkue CBOWCTBa OJHOOCHOBHBIX
npeaeabHBIX KapOOHOBBIX KHCIOT. BogopoiHbIe CBSI3U MEX 1y MOJIEKYTaMU KapOOHOBBIX KHCIIOT.

XYWMHYECKHE CBOMCTBA: KHUCJIOTHBIE CBOWCTBA, peaKIUs JTepUPUKAINU, PEAKIUU C
y4acCTHUEM YIIIEBOAOPOAHOTO PaguKaIIA.

Oco0eHHOCTH CBOMCTB MypaBbHUHON KUCIIOTHI.
[ToHATHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT - CIOKHBIX dPHpax.

MHoroob6paszue KapOOHOBBIX KHCIOT. (OCOOCHHOCTH CBOWCTB HEMPEACIbHBIX U
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apOMAaTHYECKUX KAapOOHOBBIX KHUCIOT, JAUKAPOOHOBBIX KHUCIOT, TUAPOKCUKAPOOHOBBIX KHUCIIOT.
[IpencraBuTeny BBICHIMX KapOOHOBBIX KHCIIOT: CTEapUHOBAs, MAJbMUTHHOBAS, OJICHHOBAS
KUACIOTHI. CrIOCcOOBI OTYYEHUS ¥ TPUMEHEHHE KapOOHOBBIX KHCIIOT.

Cnoxwusie 3¢upsl. [oMmonornyeckuit psa, obmas Gopmyna, U30Mepuss U HOMEHKJIATypa.
DuU3nYECKUe U XMMHYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LIEJIOYHOM CpEE.

Kupsl. Ctpoenue, GpuU3nvecKkue U XUMUYECKUE CBOWCTBA KHPOB: THIPOIHU3 B KUCIOH U
meno4Hoi cpeae. OcoOEHHOCTH CBOMCTB JKUPOB, COACPIKAIINX OCTATKU HETPEIEIbHBIX KUPHBIX
KucIoT. JKupsl B mpupoze.

MBIHa KaK COJIM BBICIIHNX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC HeﬁCTBHG.

OOmass xapakrepucTuka yrieBonoB. Kiaccudukarus yrieBogoB (MOHO-, JAH- U
TIOJICAXapHIbl).

Monocaxapusl: TIItOKo3a, Gpykro3za. OU3NUEeCKUe CBOWCTBA U HAXOXKICHUE B MPUPOJIE.
dorocunTtes.

XHMMHYECKHE CBOMCTBA ITIIOKO3bI: PEAKIUU C YYaCTHEM CIUPTOBBIX U AJIbAECTUIHON TPy,
CIOMPTOBOE U  MOJIOYHOKHCIOE OpoxeHue. IIpumeHeHue DIIOKO3bI, €€ 3HAYeHUE B
JKU3HENEATEIBHOCTH OpraHu3mMa.

[[I/Icaxapnz[blz caxapo3a, MaJibTOo34d. BOCCTaHaBJ'II/IBaIOH_[I/IC 1 HCBOCCTAaHABJ/IMBAIOIIHNEC
Aucaxapuabl. FI/IZIpOJII/IS AucaxapuaosB. HaXO)KIIGHI/IC B IpUpOoAC U MPUMCHCHUC.

[Tonucaxapuapl: Kpaxmal, TIUKOTEH M 1euono3a. CTpoeHne MakpoOMOJEKYlT Kpaxmana,
IJIMKOTEHa W TeJUTtono3bl. DH3MuUecKkne CBOICTBa Kpaxmalla M IEJUTIONIO3bl. XHWMHYECKHe
CBOMCTBAa Kpaxmala: THUIPOJIH3, KAYeCTBEHHAs pPEakius C HOJOM. XHUMHUYECKHE CBOHCTBA
[EJUTIONIO3BI: THIPOJIN3, TTOTy4YeHne dPpupoB 1esutono3bl. [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX
(BHCKO3a, alleTaTHBIN IIEJNK).

DKCIepUMEHTANIbHbIE METOJbl M3YyUEHHUsl BEIIECTB M UX IPEBpAILlEHUI: pacTBOPUMOCTD
pa3IMYHBIX CIUPTOB B BOJE, B3aUMOJCHCTBHE 3TAHOJIA C HATPUEM, OKUCIIEHHE ITHIJIOBOTO CIIUPTa
B aJlbJIETH/I HAa PACKAJIEHHOW MEIHOW IPOBOJIOKE, OKUCIEHHE STHIIOBOTO CHUPTA AUXPOMATOM
Kajus (BO3MOXHO MCIIOJIB30BaHUE BHUJIEOMATEPUAJIOB), KAUECTBEHHBIE PEAKIIMU HA ajabAEeTUIbI (C
ruapokcuioMm auammuHcepeOpa(l) u  runppokcunom wmenu(Il)), peakums miunepuHa c
runpokcuom meau(Il), xummuyeckue cBONCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJEHCTBHE
pacTBopa TmroKo3bl ¢ ruapokcuaom menu(Il), BzammozeiicTBue Kpaxmaia C HOIIOM, PEIICHHE
HKCIIEPUMEHTANBHBIX 3a/a4 1o TeMaM "Crouptsl 1 ¢eHonsl", "KapOoHoBsle KucnoTsl. CloxHbIE

a¢upsr".
118.6.1.4. AzoTconepikaimne OpraHndeCcKiue COSTMHECHHUS.

AMUHBI - OpraHuM4eckue TNpOM3BOAHBIE amMmuaka. Kiaccudukauus  amMHHOB:
anudaruyecKkue U apoMaTuyecKue; MepBUYHbIE, BTOPUUHBIE U TpeTHYHble. CTpOEHHE MOJIEKYII,
obmas (opmyna, uzoMepus, HOMEHKJIaTypa U (pusnueckue cBOHCTBA. XMMHYECKHE CBOMCTBA
anu@aruyecKux aMUHOB: OCHOBHBIE CBOICTBA, aJKWJIMPOBAHHE, B3aUMOAEWCTBUE MEPBUYHBIX
aMHUHOB C a30THCTOM KuCiI0TON. CoNu aJIKMJIaMMOHHSL.

AHWIVH - NPEICTaBUTEIb AMUHOB apoMaTuyeckoro psga. CtpoeHue aHwinHa. BzanmHoe
BJIUSAHUC TPYIIIl aTOMOB B MOJICKYJIC aHHUJIMHA. OCOGCHHOCTI/I XMMHYECKUX CBOMCTB aHMUJIMHA.
KauecTBeHHbIE peakliiy Ha aHUJIUH.
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CriocoObl TOy4eHUs: U MpUMEHEHHE aaudaTruueckux amMuHOB. llonmyueHue aHMIMHA U3
HUTPOOEH307Ia.

Amvunokucnorel. Homenknarypa wu  wusomepusa. OtaensHble  npeacrasurenn O -
AMHMHOKHCIIOT: TIWIMH, ajlaHuH. Du3ndeckrue CBOMCTBA aMHHOKMCIIOT. XMMHYECKHE CBOMCTBa
AMUHOKHCIIOT KaK aM(OTEepHBIX OPraHUYECKUX COCAMHEHUH, pEeakIus IOJIMKOHICHCAIINH,
o0pa3oBaHMe MENTUIHON CBsi3U. buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 M THUIPOIU3
MIETITHIOB.

benku kak npuponHsie nonmumepsl. [lepBuuHas, BTOpUYHAss M TPETUYHAs CTPYKTypa
OenkoB. XMMHYECKHE CBOMCTBA OCJIKOB: THAPOJIU3, JICHATYypallvs, KaYeCTBCHHBIC PEaKIMU Ha
OEIKU.

DKCIepUMEHTaJIbHbIE METOAbl W3Yy4YEHHUS BEIIECTB M MX IPEBPAICHHA: pacTBOPEHUE
0enKoB B BOjE, JeHATypanus OEJKOB MpPW HAarpeBaHWU, I[BETHHIC peaklUy Ha OEJNKH, perieHue
SKCIIEPUMEHTAIBHBIX 3aJa4 0 TeMaM "A30TCOAEpiKalllde OpPraHUYecKUe COCTUHEHUS' WU
"Pacnio3HaBaHUE OPraHUYECKUX COEAMHEHUN".

118.6.1.5. BbICOKOMOJIEKYIAPHBIE COEIUHEHUS.

OCHOBHBIC MOHATHSA XHUMHH BBICOKOMOJICKYIIAPHBIX COCHHHGHHﬁI MOHOMCp, IIO0JIUMEDP,
CTPYKTYPHOC 3BCHO, CTCICHb IOJHUMCEpHU3AllUH, CPCAHAA MOJICKYIIpHAsA Macca. OCHOBHBIC
MCTOAbI CHHTE3a BBICOKOMOJICKYIIAPHBIX COGIII/IHGHI/Iﬁ - IOJIMMEpU3alrA U IMMOJIMKOHACHCAII .

[Tonumepubie marepuansl. [lnactMaccsl (MOMUATHIICH, TOTUIPONIICH, TOTUBUHUIXIOPHI,
MOJIUCTHPOJI, MOJIMMETHIMETAKPHUIIAT, TOJIMKAPOOHATHI, TOMUATHICHTepedTanar). Y Tuim3amnus u
nepepaboTKa MiIacTHKa.

DOnacToMephl:  HaTypajbHBIM  KaydyK, CHHTETHMYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPONPEHOBBIN, U30NPEHOBBIN). Pe3nHa.

Bonokna: HarypanbHbIe (XJIOTOK, IIEPCTh, IIENK), HCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTeTUYECKHE (KalpOH U JIaBCaH).

3KCH€pI/IM€HTaJ'IBHI>I€ MCTOJblI M3Y4YCHHA BCUICCTB M HX HpeBpaHIeHI/II\/’II O3HAKOMJICHHUE C
o0pa3llaMu  TPUPOIHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc, KaydyyKoB, pELICHHE
AKCIEPUMEHTAJIBHBIX 33/1a4 110 TeMe "Pacrno3HaBaHue miacTMacc 1 BOJIOKOH'.

PacueTHble 3aga4m.

Haxoxnenune MonekymsapHoi (GopMyiibl OpraHUYeCcKOTO COEAMHEHUS 10 MAaCCOBBIM JOJISIM
AIIEMEHTOB, BXOMSIIUX B €0 COCTaB, HAXOXKICHUE MOJEKYISIPHON (OPMYIBI OPraHUYECKOTO
COeMMHEHHUST 10 Macce (00beMy) TPOAYKTOB CrOpaHMs, MO KOJMYECTBY BelIecTBa (Macce,
00BeMy) MPOAYKTOB PEAKIIMU U/UITU UCXOTHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOU (POPMYIIBI
OpPTaHWYECKOTO BEIIESCTBA HAa OCHOBE €r0 XWMHYECKHX CBOWCTB WIIM CIIOCOOOB TOJIYYCHHS,
OTIpe/ieNIeHUE JI0JIM BBIXOA MPOAYKTA PEAKIIUU OT TEOPETUUECKHA BO3ZMOXKHOTO.

118.6.1.6. MexxnpeamMeTHbIE CBSI3H.

Peanmuzanus MCKIPCAMETHBIX CBsI3eM Ipru U3y4CHHUU Opl"ElHH‘-ICCKOfI xumuu B 10 ximacce
OCYHIECTBIIACTCA 4YC€PE3 MCIIOJIb30BAHUEC KaK O6HII/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK H
HOHHTHfI, IMPUHATLIX B OTACIBHBIX MPEAMECTAX €CTCCTBCHHO-HAYYHOI'O IIUKJIA.

OOmue ecTecTBEHHO-HAay4YHbIE MOHSTHS: SIBICHUE, HAy4yHbIH (DakT, rumoresa, Teopus,
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3aKOH, aHAIM3, CUHTE3, KIacCHU(UKaIus, HAOIIONEeHWE, W3MEpPEHHE, JKCIICPUMEHT, MOJECIb,
MOJICTTUPOBAHHUE.

@dusuka: Marepus, aroM, OJJIEKTPOH, IIPOTOH, HEWUTPOH, MOJEKYJa, 3HEPreTUYECKUU
YPOBEHb, BEILIECTBO, TEJIO, 0OBEM, arperarHoe COCTOSHHUE BEIECTBa, (PU3MUECKUE BEIUYMHBI,
€AVHULBI U3MEPEHUS, CKOPOCTh, JHEPIHUs, Macca.

buonorus: xiaeTka, OpraHu3M, dKOCHUCTeMa, Onocdepa, MeTaboJu3M, HACICICTBEHHOCTD,
aBTOTpO(HBIN M rerepoTpodHBId THI NUTaHUs, OpoxeHHe, (OTOCHUHTE3, NbIXaHUE, OeNKH,
YIJICBOJIBI, )KUPBI, HYKJICHHOBBIC KUCIOTBI, ()EPMEHTBI.

I'eorpacdust: nonae3Hble UCKOMAEMBbIE, TOILTUBO.

TexHomOorNA: IMUIICBBIC IMMPOAYKTHI, OCHOBBI pallMOHAJIBHOI'O0 IIMTaHWsA, MOIOIIUE CPCACTBA,
MaTtepuajibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

118.7. CopepxaHue oby4yeHus B 11 knacce.

118.7.1. O6mmas 1 HEOpraHMUYECKasT XUMHUSI.

118.7.1.1. TeopeTuueckue OCHOBBI XUMUHU.

Atom. CocTaB aTOMHBIX siiep. XUMHUYECKU 31eMeHT. M30Tonbl.

CTpoeHne >IeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCIA. JHEPTEeTUYECKHE YPOBHU H
noaypoBHH. AToMHbIe opOutanu. Krnaccuduxanuss XUMHUYECKUX 3IEMEHTOB (s-, p-, d-, f-
aneMeHThl). Pacnipenenenue 37eKTpOHOB 10 aTOMHBIM OpOUTANIAM. DJIEKTPOHHBIE KOHPUTypaluu
aTOMOB 3JIEMEHTOB IE€PBOI0 - YETBEPTOrO MEPUOJOB B OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHHH,
AIIEKTPOHHBIE KOH(PHUTYpAIIUK HOHOB.

9J'IGKTpOOTpI/II_IaTeJIBHOCTL.

[lepnonnueckuii 3akoH u Ilepuommueckas cucrtemMa XuUMHYECKMX dyeMeHToB J[.1.
MenneneeBa. CBs3b nepuoauMyeckoro 3akoHa u Ilepuonnueckoil CHCTEMBI XHMHYECKHUX
AJIIEMEHTOB C COBPEMEHHOUN TeOopuel CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS! CBOMCTB
XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX M CIOXKHBIX BELIECTB MO Tpynnam M
nepuosiaM. 3HaueHue nepuonndeckoro 3akona /I.M1. Menneneesa.

Xumuyeckasl CBs3b. BUAbl XMMHYECKON CBA3U: KOBAJICHTHAs, MOHHAs, METAJUIMYECKas.
MexaHnu3Mbl 00pa3oBaHusl KOBAJIECHTHOM CBSA3U: OOMEHHBIN U TOHOPHO-aKLENTOPHBIA. DHEpTus u
JUIMHA cBsA3U. [losspHOCTH, HANpPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOW cBA3U. KparHble
cBaA3U. BonopoaHas cBsA3b. MeXMONEKYISIPHBIE B3aUMOICHCTBHUS.

BaneHTHOCTH W BajJeHTHbIE BO3MOXXHOCTH aroMOB. CBsi3b JJEKTPOHHOW CTPYKTYPHI
MOJIEKYJ C UX T€OMETPUUYECKHUM CTpPOEHHEM (Ha MpHUMepe COEIWHEHUH SIIEMEHTOB BTOPOIO
Nepuosa).

[IpencraBienne O KOMIUIEKCHBIX  coequHEHUsAX. (CoCTaB  KOMIUIEKCHOTO  HMOHA:
KOMITJIEKCOOOpazoBarenb, JIMTaHAbl. 3HAaYeHHWE KOMIUIEKCHBIX coequHeHuid. [loHsTHE O
KOOPJIMHAITMOHHON XUMUU.

BemecrBa MONEKYIIPHOTO M HEMOJIEKYIIPHOTO CTpOEHHUsA. THIBI KPUCTAJUIMYECKUX
pEmIeTOK (CTPYKTYpP) M CBOMCTBA BEIIIECTB.
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[lonatne o nucnepcHbIXx cucreMax. McrtunHble pacTBOpbl. CrnocoObl  BBIPAKEHHS
KOHIICHTpAllMM PacTBOPOB: MaccoBasl [0S BEUIECTBA B PAacTBOPE, MOJIApHAs KOHLEHTPALUS.
HacelieHHble 1 HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucraminoruapars!.

KJ'IaCCI/I(l)I/IKaI_II/IH N HOMCHKJIaTypa HCOPraHUYCCKHUX BCHICCTB. TpI/IBI/IaJ'IBHBIe Ha3BaHUA
OTACIBbHBIX HpeI[CTaBI/ITeHGﬁ HCOPraHNYCCKHUX BCUICCTB.

Knaccudukanus XuMUIeCKUX peakIuii B HEOPraHWYECKON U OPraHUYECKOM XMMHUHU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHHUS M TMPEBPAIICHHUS SHEPTUH MPU XUMUYECKHUX
peaknuusx. TemnoBsie 3¢ deKThl XUMUUECKUX peakiuil. TepMoxuMudeckue ypaBHEHHUsI.

CKOpOCTh XMMUYECKOM PEeaKIny, €€ 3aBUCUMOCTb OT PAa3JIMYHbIX (PaKTOPOB. [ OMOTreHHBIE U
rereporeHHsle peakuuu. Karanus u karanuszaropsl.

OO6paruMblie U HEOOpaTUMBIE peakui. XUMUYECKOe paBHOBecHE. DaKTOPhI, BIUSIONINE HA
MOJIOKEHHE XUMUYECKOTO PABHOBECHS: TeMIEparypa, AAaBICHUE M KOHLEHTPALUU BELIECTB,
ydactByromux B peakuuu. [Ipunanun Jle Hlarense.

OnexTponutuyeckass auccouuanus. CunbHble U cladble  37eKTpoiuThl. CTeneHb
nuccormanuu. Cpefa BOJHBIX PAaCTBOPOB: KUCJIOTHAs, HEUTpasibHAas, IIesiouHas. BomoponHbiit
nokasarens (pH) pactBopa. ['maponus coneit. Peakiiun noHHoro oomMeHa.

OKHUCIIUTEIHLHO-BOCCTAHOBUTEIIBHBIE pCeaKkuunu. Crenenr oxuciaeHus. OKUCIATEIL U
BOCCTAHOBHTENb. [IpOIlecChl OKUCIIEHUST W BOCCTAHOBIICHHUS. BakHeHIIMe OKUCIUTETH U
BOCCTaHOBHTENU. MeTO] AJICKTPOHHOTO OasiaHca. DJISKTPOJIM3 PACTBOPOB U PACIIaBOB BEIICCTB.

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YEHHs BEIECTB U UX IPEBPALLECHUMN: DPA3JIOKEHUE
MIEPOKCHAA BOJOpPOJAa B IPUCYTCTBUM KaTajau3aropa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
IpOBEJIeHHNEe pPEaKUUH HMOHHOro oOMEeHa, OIpelesieHue Cpelbl PpacTBOPOB C  MOMOIIBIO
MHAUKATOPOB, W3YYECHUE BIIMSHUS PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH U
MIOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

118.7.1.2. Heopranudeckasi XuMHsI.

[Tonoxxenne HemeramnoB B Ilepuomuueckoid cucreme XuMHYeCKUX anemeHToB J[.H.
MeHneneeBa M OCOOCHHOCTH CTPOCHHMSI WX aroMoB. (Du3nuecKkue CBOWCTBA HEMETAJIJIOB.
AnnoTponusi HeMeTaJuIoB (Ha MpuMepe KUCIopoaa, cepsl, hochopa u yraepona).

Bognopon. Ilonyuenue, pusznueckne M XUMHYECKHE CBOWCTBA: PEaKIMHM C METAJIaMU H
HEMeTaJlJlaMHi, BOCCTAaHOBUTENbHBIE CBOMCTBA. [ UipuabL.

INanorensl. Haxoxnenue B mpupoje, CrocoObl MONydyeHus, (pU3NYECKue U XUMUYECKHE
cBoiicTBa. ['amoreHoBozmoponbl. BakHelne KUCIOPOACOAEPKALIUE COEAUHEHMS TaJOreHOB.
JlabopaTopHble U MPOMBIIIJIEHHbIE CIIOCOOBI MOTy4YeHHUs rajioreHoB. [IpuMeHeHne rajioreHoB u
UX COCIMHEHUH.

Kucnopon, o3on. JlaGoparopHble M NpPOMBIIUIEHHBIE CIIOCOOBI MOJYYEHUSI KUCIOPOAA.
dusznueckue M XUMUYECKHE CBOICTBA M NPUMEHEHUE Kuciopoga u o30Ha. OKcuibl u
MEPOKCUJIBI.

Cepa. Haxoxaenwe B TpHPONE, CHOCOOBI MONY4YCHUS, (PUINYECKHE W XUMHUYECKUE
cBoiictBa. CepoBonopon, cymbbuasl. Oxkcun cepoi(I1V), okcun ceppi(VI). Cepructas u cepHas
KUCTOTHI M uX comd. OCOoOEHHOCTH CBOWCTB CEpHOW KHUCIOTHL [IpuMeHeHHe cepsl u ee
COETUHEHUN.


https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134
https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134

A3or. Haxoxmenue B Tpupoje, CHOCOOBI MONYyYeHUS, (PUINUSCKUE U XUMUYECKUE
cBolicTBa. AMMHUAK, HUTpUAbL. OKcHAbl a30Ta. A30THCTas W a30THAsg KUCJIOTHI U HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHUCIOTHL [IprMmeHeHue a3oTa W €ro coeAMHEHUl. A30THbBIE
ynoOpeHus.

®ocdop. Haxoxnenwe B mpupope, crocoObl MONydeHUs, (PU3MYECKHe U XUMUYCCKUE
ceoiictBa. @ochuner u dochun. Oxcuasl docdopa, dochopHas KuCIOTa W €€ COJIH.
[Tpumenenue pocdopa u ero coeaunenuit. Pochopusie ynoOpeHusl.

VYriepon, HaxoxlaeHue B mpupoae. AuoTpomnHble Moaudukanuu. Dusznyeckue u
XUMHYECKHE CBOMCTBA IPOCTHIX BEUIECTB, 00pa3oBaHHBIX ymiepogoM. Oxcup yriepoapa(ll),
okcuy yriaepona(IV), yrompHas KHCIIOTa W €€ COJIM. AKTUBUPOBAaHHBIM yroib. IIpumeHeHue
IPOCTHIX BEIIECTB, 00Pa30BAHHBIX YITIEPOAOM, U €TO COCAMHEHUI.

Kpemuuii. Haxoxnenue B mpupozae, cnocoObl MOMydeHUs, (U3NYECKUE M XUMUYECKHE
cBoiictBa. Okcun kpemuusi(IV), kpemHueBas kuciora, cuiaukarel. [I[puMeHeHre KpeMHUsI U ero
coenuHeHui. CTEKII0, €ro MOIYy4eHHUE, BUIbI CTEKIIA.

[Tonoxenue meramioB B [lepuoanueckoil cucreMe XMMHUYECKUX 37IeMEeHTOB. OCOOCHHOCTH
CTPOEHHUS HEKTPOHHBIX 000JI0UYEK aTOMOB METAJIIOB.

OOmme ¢uznyeckue cBOCTBa MeTaUIOB. lIpuMeHEeHHE METaioB B OBITY W TEXHHKE.
CrinaBbl METAJIIOB.

DNEKTPOXUMUUYECKUH Psiji HAPsHKeHU MeTaiioB. O0IIHe crioco0bl MOTyUYeHUsI METAIIIOB:
TUAPOMETAJUTYPTrHsl, MUPOMETAILTYPrusi, NeKTpoMeTamnyprus. [IoHsTHE 0 KOPPO3UH METaJLIOB.
CniocoOblI 3aIIUTHI OT KOPPO3HUH.

OOmas xapakrepuctuka MmetamuioB [A-rpynmel Ilepuoanyeckoil cucTeMbl XUMHUYECKUX
anemeHToB. Harpuii u kanuii: nmomyueHnue, Gpu3nyecKue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE
IIPOCTBIX BELIECTB U UX COCAUHEHUMN.

Obmas xapakrtepuctuka merauioB IIA-rpynnel [lepuonnyeckoir cUCTEMbl XUMHUYECKUX
3NIEMEHTOB. Marunuil u kanpLuii: nonyyeHue, Gpu3nveckre 1 XuMHUUeCcKrue CBOMCTBA, MPUMEHEHNE
MPOCTHIX BEIIECTB U UX COEAMHEHUMN. JKeCTKOCTb BO/IBI M CITIOCOOBI €€ yCTpaHEHUS!.

AnroMuHMi: monydeHue, (GpU3MUecKkue W XUMUYECKHE CBONCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHWH. AMQOTEpHBIE CBOICTBA OKCHIA U TUIPOKCHIA ATIOMUHUA,
TUIPOKCOKOMIUIEKCHI aJTFOMUHUS.

OOmiass xapakTepucTHka MeTaioB mnobounsix noarpymnmn (b-rpynm) Ilepuommueckoit
CUCTEMBI XMMHUYECKUX DJIEMEHTOB.

®u3NYECKue U XMMUYECKHE CBOMCTBA Xpoma U €ro coequHeHuil. OKCUAbl U TUAPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U JUXpOMaThl, UX OKUCIUTEIbHBIC CBOWCTBA.
[Tonydenune u IpuMEHEHUE XpoMa.

du3nyeckue W XUMHUYECKHE CBOMCTBA MapraHila M €ro COeIMHEHUW. Baxnenmue
coenunenus mapranua(ll), mapranna(IV), mapranna(VI) u mapranua(VII). [lepmanranar xanus,
€Tr0 OKHUCIIUTENILHBIE CBOIICTBA.

®u3NYECKne U XMMHUYECKUE CBOMCTBA )Kelie3a U ero coenuHeHu. OKCHAbI, THAPOKCHIBI U
conu xene3a(ll) u xxeneza(lll). [Tonyuenue u npuMeHeHueE Kele3a U ero CIIaBOB.
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Pu3NYECKrue U XUMUYECKUE CBOMCTBA MEIU U €€ coenrHeHui. [lonyuenne u npuMeHeHue
MENY U €€ COSIUHECHUH.

[unk: nmomyueHue, GU3NIECKHE U XUMUYECKHE CBOMCTBA. AM(OTEpHBIE CBOHCTBA OKCHIA
Y THIPOKCUJA LIMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [[pyMeHeHne IUHKA U €T0 COCINHEHUH.

DKCepUMEHTaIbHbIE METOBI U3YUEHUS BEILIECTB U UX MPEBPAIICHUI: U3yueHHe 00pa31ioB
HEMETaJJIOB, TOpeHue cepbl, pocdopa, xeneza, MarHus B KUCIOPOJIE, M3YUYEHHE KOJUICKIIUU
"MeTamisl ¥ CIiaBhl", B3aMMOACHCTBHC IIEIIOYHBIX M IICIOYHO3EMEILHBIX METAIOB C BOJOM
(BO3MOXKHO MCIOJIb30BaHKE BUAEOMATEPHUATIOB), B3aUMOJICIICTBIE IIMHKA U JKeJie3a C pacTBOpaMHU
KHCJIOT W IEJI0YeH, KaUeCTBEHHbIC PEaKlMi Ha HEOPraHWUYeCKUE aHHOHBI, KaTHOH BOAOPOA U
KaTHOHbI METAJIJIOB, B3aUMOJICHCTBUE THIPOKCHUIOB AIIOMUHHUSI M IIUHKA C PACTBOPAMU KUCIIOT U
HIeJIouei, penieHue -HKCIEepUMEHTaNbHbIX 3afady 1o Temam '"Tanorensl", "Cepa u ee
coenureHus", "A30t u dpocdop u ux coenunenus", "Merasibl IIaBHBIX moarpymnm”, "MeTtaisl
0OOYHBIX MOATpYIH".

118.7.1.3. XuMHUA U )KU3Hb.
Pons xuMun B 00€CIIeYeHNN yCTOMYHNBOTO PA3BUTHS YSIIOBCUSCTRA.
[ToHsiTHE O HAyYHBIX METO/IAaX MO3HAHUS U METOAOJIOTMH HAYYHOTO HCCIIEI0BaHUSI.

Hay‘IHBIC MNPUHOMWIIBI OpTraHHU3alHd XHMHUYCCKOI'O0 IIPpOMU3BOACTBA. HpOMBIIHJ'IeHHI)IC
CHOCOOBI TMOJyYCHHS BaKHEUIIMX BEIISCTB (HA TpUMEpEe IMPOM3BOJACTBA aMMHAaKa, CEPHOM
KHCJIOTHI, MeTaHOHa). HpOMI)IHIJICHHI)Ie CIIOCOOBI MOJIy4CHHA MCTAJIJIOB U CILJIABOB. XHUMHUYECKOE
3arps3HEHUE OKpYXAroIed Ccpeapl M ero MocieAcTBus. Poimb XuMuUU B 00ECIICYCHUU
IHEPreTUIECKOi 0e30MacHOCTH.

Xumus u 300pPOBBE UYCIOBCKA. HeKapCTBeHHHC cpeacTBa. HpaBI/IHa HCIIOJIb30BAHUA
JICKaAPCTBCHHLIX IMPEIIaparoB. Pons xumum B Pa3BUTHU MCIUIUHBI.

XUMHS OUIIA. OCHOBHBIE KOMIIOHEHTHI, MUIIEBBIE 100aBKH. Pojb XMMHH B 0OeCIeYeHUH
UIIEBOI 0E€30ITaCHOCTH.

KocMmernueckne wu Hapq)IOMCpHLIe CpeAcCTBa. briToBas xumus. HpaBI/IJ'Ia 0e30I1acHOTO
HCIIOJIB30BaHUSA ITPCIIapaToB OBITOBOM XMMUH B HOBCGI[HGBHOﬁ KHU3HH.

XUMHUS B CTPOUTENBCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTepuabl (LIEeMEHT, OETOH).
XuMHS B CEBCKOM X03s1iicTBe. OpraHnyecKkie 1 MUHEPAJIbHBIC YIOOPESHHUSI.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE Marepuabl, KPaCKH, CTEKJIO0, KepaMHUKa.
Pacuernrble 3amaun.

Pacuersl: Macchl BemiecTBa WM O00beMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00beMy OHOTO M3 yYaCTBYIONIUX B PEaKI[MU BEIIECTB, MacChl (00beMa, KOJTUYECTBA
BEIIECTBA) MPOAYKTOB PEaKIUM, €CITU OJHO M3 BEIIECTB HMMEET MPHMECH, Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMU, €CIM OIHO W3 BEIIECTB JJaHO B BHJE pacTBOpa C
ONPEACIEHHON MAacCOBOW JIOJEH PACTBOPEHHOIO BEIIECTBA, MAacCOBOM JOJM U MOJISIPHOU
KOHIIEHTPAIIMU BEIIECTBA B PAcTBOPE, JOJHM BbIXOAA MPOAYKTA PEAKIUU OT TEOPETUUYECKH
BO3MOXKHOTO.

118.7.1.4. MexxnpeamMeTHbIE CBSI3H.
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Peanuzanus MeXINpeIMETHBIX CBS3eH NMpPU M3YYEHHH OOIIEH M HEOPraHWYEeCKOW XUMHHU B
11 kacce oCyIIecTBISIETCS Yepe3 MCIOIb30BAHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK Y MOHATHUM, IPUHATBHIX B OTACIIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOTIO IIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TOHSTHS: SBJIICHUE, HAay4dHBIM (akKT, THUIIOTE3a, TEOpHsl,
3aKOH, aHajW3, CHHTE3, Kilaccupukamus, TEpPUOAUYHOCTh, HAONIONCHNE, W3MEPECHHE,
9KCIIEPUMEHT, MOJIEIIb, MOJICTTUPOBAHHE.

®dusuka: Marepusi, MUKPOMHD, MAKpOMHp, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIbI, PaJAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUH YpOBEHb, BELIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, HACAIBHBIM Ta3, (QHU3MUECKHUE BEIUYMHBI, EIUHHIIBI
U3MEpPEHUs], CKOPOCTh, SHEPIHsl, Macca.

buomorus: kierka, opraHusM, OSKocucTeMa, Owocdepa, MeTabOIM3M, MAaKpo- U
MHKPO3JIEMEHTBI, OCJIKH, >KUPBI, YIIEBOJbl, HYKJICHHOBBIC KHCIOTHI, (PEPMEHTBHI, TOPMOHBI,
KPYTrOBOpPOT BCIICCTB U IIOTOK SHCPIrUH B 9KOCUCTECMAX.

Feorpaq)m[: MHHCPAJIbI, TOPHBIC ITOPOADI, ITOJIC3HBIC NCKOITACMBIC, TOIIJINBO, PECYPCHI.

TexHomorus: XuMHYSCKas MMPOMBINUIICHHOCTb, MCTAJLIYypPrusa, CTPOUTCIbHLBIC MAaTCpHaJibl,
CEJIbCKOXO3SMCTBEHHOE IIpoOU3BOACTBO, IMHIICBAdA IIPOMBINUICHHOCTD, Q)apMaHCBTI/I‘IGCKaH
IMPOMBIIIIJICHHOCTD, IIPpOU3BOACTBO KOCMECTHYCCKUX Ipemnaparos, IIPOU3BOJACTBO
KOHCTPYKIMOHHBIX MAaTCpUaJIOB, SJICKTPOHHAA IPOMBINUICHHOCTD, HAHOTECXHOJIOTUH.

118.8. TlnaHupyemble pe3ynbTaTbl OCBOEHUA MNporpaMmMbl MO XUMUU
(yrnybneHHbIN ypoBeHb) Ha YpOBHe cpefHero obLiero obpasoBaHus.

118.8.1. @®I'OC COO ycranaBauBaeT TpeOOBaHUs K pe3ylbTaraM OCBOCHMS
00yyaronMMucs MporpamMm CpeAaHero ooimero oOpa3oBaHUs: JIUYHOCTHBIM, METAIPEIMETHBIM U
IIPEIMETHBIM.

B cooTBeTCTBHUM € CHCTEMHO-JIEATENIBHOCTHBIM IOAXOJOM B CTPYKTYyp€ JUYHOCTHBIX
pe3ylnbTaToB OCBOEHHUS mpenMera "Xumusa" Ha YpOBHE cpelHero oOmero oOpa3oBaHMs
BBIJICJIEHBI CIIEAYIOIINE COCTABIISIOIIUE:

OCO3HAaHHuC O6y‘IaIOIJ_II/IMI/IC$I pOCCHﬁCKOﬁ Fpa)K,[[aHCKOﬁ UIACHTHUYHOCTH,
TOTOBHOCTBH K CaMOpPa3BUTUIO, CAMOCTOATCIIBHOCTH U CaMOOIIPCACIICHHUIO,
HaJIn4nuec MOTHBAIlUHU K O6y‘-ICHI/IIO;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroOUIMXCS PYKOBOJICTBOBAaTbCsS MPUHATHIMU B OOIIECTBE
IIPaBWJIaMU U HOPMaMH MTOBEJICHUS;

HaJIM4re IPaBOCO3HAHUS, SKOJIOTUYECKON KYIbTYpHI;
CIOCOOHOCTh CTaBUTH IEJTU U CTPOUTD KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE pe3yibTaThl OCBOEHHUS Npeamera "Xumus' oTpaxkaroT cHOpMHUPOBAHHOCTH
OTbITA TIO3HABATEIbHON U MPAKTHUYECKON NEATETbHOCTH 00YJaroNUMXCs B MPOIlecce pean3aluu
00pa3zoBaTebHON NEITEITHHOCTH.

118.8.2. JIuuHOCTHBIE pe3yabTaThl OCBOEHHMA npeamera "Xumus"  OTpakaroT
c(OPMHPOBAHHOCTh OMNbITA MO3HABATEIbHON M NPAKTHUUECKOM AEATENBHOCTH OOYyJaroIuXcs B
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mpolecce peanusanuu 00pa3oBaTeIbHON AEITeTbHOCTH, B TOM YHCJIE B YACTH:
1) rpax1aHCcKOro BOCIIUTAHUS:

0CO3HaHMsI 00YYarOIIMMUCS CBOMX KOHCTUTYIMOHHBIX MpaB U 005S3aHHOCTEH, yBaXCHHUS K
3aKOHY U NMPABOIOPAAKY;

NpEaACTaBICHUA O COIUAJIIBHBIX HOpMaxX MW IpaBUJIaX MCKIMYHOCTHBIX OTHOIIICHUU B
KOJIJICKTUBCEC,

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATEIHHOCTH MPHU CO3IAaHUU y4eOHBIX MPOEKTOB,
peLIeHUH y4eOHBIX M [T03HABATENIbHBIX 3a/1a4, BHIIIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTHKY M apTryMEHTBI JPYTruX
IpY aHaJIu3€e Pa3IMYHbIX BUJIOB YU€OHOH 1S TEIbHOCTH;

2) naTpuOTUYECKOTO BOCIIUTAHMUSL:

LIEHHOCTHOTO OTHOWIEHHS! K HCTOPUYECKOMY M HAy4HOMY HACIIEIUI0 OTEUYECTBEHHOU
XHMHH,

YBAXKCHUS K IIPOLCCCY TBOPYUCCTBA B obmactu TCOPHUHN H IMPAKTHYCCKOI'O IPHUIOKCHUA
XUMHHU, OCO3HAHHA TOro, 4YTO JAHHBIC HAYKH CCTb PpPE3YIbTar IAJIUTCIIbHBIX H&6JIIO[[€HI/II>1,
KPOMIOTIIMBBIX S3KCIICPUMCHTAJIBHBIX ITIOUCKOB, ITIOCTOAHHOTO TPpyAda YUCHBIX U ITPAKTHKOB,

HHTCpCCAa W IO3HABATCIIBHLBIX MOTHBOB B IIOJYYCHHM W TOCICAYIOIICM aHAJIU3C
I/IHq)OpMaL[I/II/I 0 ICPEHAOBBIX JOCTUKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHOM XHUMUU,

3) 1yXOBHO-HPABCTBEHHOTO BOCIIUTAHMUS:
HPABCTBEHHOTO CO3HAHMUS, ITHUECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHUBATL CUTyalluH, CBA3AHHBIC C XUMHWYCCKUMMU SBJICHUAMU, U IPUHUMATDb
OCO3HAHHBIC PCHICHUS, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

TFOTOBHOCTH OLCHHBATH CBOC IMOBCACHUC MW IIOCTYIIKH CBOUX TOBapI/IHIGﬁ C HOSI/IHI/II\/'I
HPAaBCTBCHHBIX U ITPABOBLIX HOPM U € YUCTOM OCO3HAHUA HOCJ'Ie,Z[CTBI/II‘/JI IMMOCTYIIKOB;

4) popmupoBaHUs KyABTYPHI 310POBbSI:

ITOHUMaHUA HCHHOCTCﬁ 340pOBOTO U 0e30I1acHOro 06p3.33. JKHN3HH, HCO6XOIlI/IMOCTI/I
OTBETCTBCHHOI'O OTHOIICHUS K CO6CTB€HHOMy (1)I/I3I/I‘-IGCKOMy N IICUXUYCCKOMY 310POBBIO;

coOmroieHust MpaBuil 0€30MacHOro oOpalleHHsl C BEIECTBAMU B OBITY, MOBCEIHEBHOU
KU3HH, B TPYAOBOMU JEATEIBbHOCTH;

IOHUMaHWsA [CHHOCTH MpaBUJI HWHAWBUAYAJIBHOTO HW  KOJUICKTUBHOI'O 0e30I1acHOro
MOBCACHUA B CUTyallUAX, YTPOKAOIMINX 3J0POBbIO U )KU3HHU J'IIO,Z[ef/'I;

OCO3HAHMS TOCTEJICTBUM M HEMPUATHS BPEIHBIX NPUBBIYEK (YHOTpeOJIEHUs aJKOroJs,
HapKOTHKOB, KypeHHs);

5) TpynOBOTrO BOCIIUTAHMUS:

KOMMYHHKaTHBHOfI KOMIIECTCHTHOCTH B y‘le6H0-HCCHe,HOBaTCHLCKOI>'I JACATCIIBHOCTH,
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00I11eCTBEHHO NOJIE3HOM, TBOPUECKON M IPYTUX BUJAX JAEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YaCTHE B PEIICHUWU MPAKTUYECKUX 3a/ad COLHUATbHOU
HaIpaBJIEHHOCTHU (B paMKax CBOETO KJlacca, LIKOJIbl);

UHTEpeca K MPaKTUYECKOMY HU3yueHHUI0 mpodeccuil pa3lMyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUHU;

YBaXKEHUS K TPYIY, JIOISM Tpy[a U pe3yibraTraM TPYyA0BOil 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBUAYAJIBHOW TpPaeKTOPHUH 0Opa30BaHMUS,
Oynyel npodeccun U peanu3anul COOCTBEHHBIX JKU3HEHHBIX IIJJAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB M MOTPEOHOCTEN 00I11eCTBa;

6) 3KOJOIHYC€CKOI'O BOCIIMTaAHUA:

9KOJIOTMUECKH 11€JIECO00Pa3HOTO OTHOILICHUS K MPUPOAEC KaK UCTOYHUKY CYIIECCTBOBAHUS
JKM3HHU Ha 3eMIIc;

IIOHUMAaHUs T100aILHOTO XapakTepa SKOJIOrHYCCKUX HpO6JI€M, BJIMAHHUSA 3KOHOMHWYCCKUX
MpoucCcCOB HA COCTOAHUC HpPIpO,I[HOﬁ n COHH&J’IBHOﬁ CpPCAbI;

OCO3HaHHusA HGO6XOI[I/IMOCTI/I HCITIOJIb30BaHUA I[OCTI/I)KGHI/H\/JI XUMHHU JJI1 pCIICHHA BOIIPOCOB
palruoOHaJIbHOI'O IPUPOJAOIIOJIb30BaAHMAA;

AKTHBHOIO HENPHUATUS ACUCTBUM, NPUHOCAIIMX BPEA OKPYKAKOUIEH IPUPOAHOU Cpene,
YMEHHUSI MPOTHO3UPOBATh HEOIAronpHUATHbIE SKOJIOTMYECKHe MOCIEACTBHS MpeANpPUHUMAeMbIX
JIEMCTBUM U NPEAOTBpAIATh UX;

HaJlM4usl PAa3BUTOIO HKOJOTMYECKOTO MBILIJICHUSA, DKOJOTMYECKOM KYIbTYPBI, OIIBITA
JEATEIbHOCTH  DKOJOTMYECKOM HalpaBICHHOCTH, YMEHHUS pPYKOBOJACTBOBAaTbCS HMH B
MI03HABaTENIbHON, KOMMYHUKaTUBHOW U COIIMAJILHON MPAKTUKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
IPOTUBOCTOSITH UJIEO0JIOTUU XeMOpOoOuu;

7) HEHHOCTHU HAYYHOTI'O NMTO3HAHUA:

MHPOBO33PEHHUS, COOTBETCTBYIOLLIEIO COBPEMEHHOMY VYPOBHIO pa3BUTHUS HAyKd U
00I11€CTBEHHON TPAKTUKHY;

MOHUMAaHUs CleUu(UK XUMUU Kak HayKd, OCO3HaHMsS €€ poiau B (OPMUPOBAHUU
palMOHATBHOTO HAYYHOTO MBIIUIEHHSI, CO3JJaHUU IIeIOCTHOTO MPEACTABIEHUS 00 OKpYy’KaroIieM
MHpE KaK O €IWHCTBE IPUPOJABI M YEIOBEKA, B IO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEH H
peleHny IpobIeM COXpaHEeHUs! PUPOIHOTO PaBHOBECHS;

Y6C)KI[GHHOCTI/I B OCO6OI\/'I S3HAYNMOCTU XUMHWU IJIS1 COBpeMeHHOI\/'I IIUBUJIN3allUu. B €€
T'YMaHHCTUYECKOW HANpPaBICHHOCTH W BaXKHOH POJIM B CO3JIaHMHM HOBOW 0a3bl MarepHabHOU
KYJBTYpbI, B pEIIEHUH TNIOOAJIBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHUS YEIOBEUECTBA - CHIPHEBOM,
DHEPreTUYUCCKOM, TMHUIIEBOM M DKOJIOTHYECKOW O€30MacHOCTH, B PAa3BUTUM MEIMIIUHBI,
o0eCreYeHnn YCIIOBUI YCIENIHOTO TPYAa U KOJIOTHIECKH KOM(OPTHOM JKU3HU KaKIO0TO djieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOH TPaMOTHOCTU: TOHUMaHHUS CYHIHOCTH METOAOB IO3HAHUA,
HCIIONB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIIOJIb30BaTh MOTYYaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUM OKPYXKAIOIEro MHpa M IMPOUCXOIALIMX B HEM H3MEHEHUH,
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YMCHHA OCIIAaTh 000CHOBaHHbBIE 3aKIIOYCHUS HA OCHOBE HaY4YHBbIX q)aKTOB 1 UMCIOIIIMUXCSA JaHHBIX
C ICJIBIO IMMOJTYUYCHUSA JOCTOBEPHBIX BHIBOIOB,

CIIOCOOHOCTH CaMOCTOSTEILHO MCIIOJIB30BaTh XUMUUYECKHE 3HAHUS AJId pCIICHUA HpO6JIeM
B pC€AJIbHBIX )KU3HCHHBIX CUTYyallUuAX;

HHTCpPCCA K MO3HAHUIO, HCCJIEI0BATEIIbCKOM JACATCIIbHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HEIPEpPHIBHOMY OOpa30BaHUI0 M CaMOOOpa3oBaHUIO, K
AKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAHWW 10 XHMHH B COOTBETCTBHHM C >KU3HCHHBIMH
MOTPEOHOCTSMU;

UHTEpeca K 0COOEHHOCTSIM TPyZa B pa3InuHbIX cepax NpodeccHoHaIbHOM NesITeIbHOCTH.

118.8.3. MeramnpeaMeTHble pe3yJibTaTbl OCBOCHHUS IMPOrpaMMbl IO XMMHHM Ha YpPOBHE
CpenHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HauuMble I (OPMHPOBAHUS MHPOBO33PEHUs OOyUarOIIMXCA MEXIUCHMIIIMHAPHbIE
(MeXnpeaMeTHbIe) OOIIeHAYYHbIE TOHATHS, OTPAKAIOLIUE 1IEJIOCTHOCTh HAYYHOU KapTHUHBI MUpa
U crenu(uKy METOI0B IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (Marepus, BEIIECTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTEMA, HAYyYHBIH (aKT, NPUHLHUII, TMIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TeOpus, UCCIIeJOBaHNE, HAOIIOJIeHHe, U3MEPEHNE, SKCIIEPUMEHT U JIpyTue);

YHUBEpPCAJIbHbIE y4ueOHbIe JercTBUS (mo3HaBaTeIbHBIE, KOMMYHMKaTUBHBIE,
peryasTuBHBIE), oOecneunBaromue (GopMupoBaHue (YyHKIIMOHATBHOW TIPaMOTHOCTH U
COLIMAJILHOM KOMIIETEHIIMU 00Yy4aroIInXCs;

CHOCOOHOCTh  OOy4alolUXCsS  WCHONb30BaTb  OCBOCHHBIE  MEKIUCIUIUIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHMS M YHUBEpPCAJbHbIE ydeOHbIE NEUCTBUS B IO3HABATEIbHOW U
COLMAJIBHOW MPAKTHUKE.

118.8.4. MeranpenmeTHble pe3yabTaTbl  OTPAaXKalOT OBJAJACHHUE YHHUBEPCAIbHBIMU
y4eOHBIMH MTO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JE€HCTBUAMHU.

118.8.4.1. OBnanenne yHuBepCaaIbHBIMU yU€OHBIMU TTO3HABATEIHLHBIMU JICHCTBUSIMHU:
1) 6a30BbIE JIOTHYECKUE JICHCTBHS:

CaMOCTOSTENILHO (OPMYIMpPOBAaTh M aKTyalU3UPOBaTh MpoOJieMy, paccMaTpuBarh €e
BCECTOPOHHE;

OMpCACIATE LCIW OCATCIBHOCTHU, 3aJaBasg IMapaMCTpPbl W KPUTCPUU HUX JOCTHKCHHA,
COOTHOCHUTD PC3YJIbTAThI ACATCIbHOCTU C ITOCTABJICHHBIMU LCIIAMU,

HCIIOJIB30BaTh IIpM OCBOCHHU 3HAHWI MMPUEMBI JIOTHYCCKOI'O0 MBIIJICHHUA: BBIACIATH
XAapaKTCPHBIC IMPU3HAKH MOHATUH U YCTaHaBJIMBATb WX B3aUMOCBA3b, MUCIIOJIB30BATH
COOTBCTCTBYIOIIUEC MMOHATUA TJIA OOBSICHEHUS OTACJIIBbHBIX q)aKTOB n ﬂBHeHHﬁ;

BBIGI/IpaTL OCHOBAaHHA U KPUTCPUU I KHaCCI/I(I)I/IKaI_[I/II/I BCIICCTB U XUMHNYCCKHX peaKL{Hﬁ;
YCTaHaBJIMBAaTh IPUIUMHHO-CIICACTBECHHEBIC CBA3U MECKAY N3Yy4YaCMbIMU ABJICHUAMU,

CTPOUTH JIOTMYECKHE PACCYKIAEHUS (MHAYKTUBHBIE, NEOYKTUBHbIE, II0 aHAJIOTHUHN),
BBISIBJISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUMS] B PacCMaTpUBAaEMBbIX SBIEHUSX, (POPMYIUPOBATH
BBIBOZIbI Y 3aKJIIOUEHHUS;
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IIPUMEHSTHh B IPOLECCE MO3HAHUS UCIOJIb3yeMble B XMMHHM CHMBOJIMUECKHE (3HAKOBBIE)
MOJIENIH, TPE0OPA30BbIBATh MOJIEIIbHBIE MPECTABICHUS - XUMUUYECKUI 3HAK (CUMBOJ) 3JI€MEHTA,
XxuMu4eckas (opMmyna, ypaBHEHHE XHMHUYECKOM peakimuu - TpH PEHICHUH Y4eOHBIX
MIO3HABATEIBHBIX M IMPAKTUYECKUX 3a]ady, MPUMEHATh Ha3BaHHBIC MOJEIIbHBIC MPEICTABICHUS
JUISI BBISIBJIEHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEILECTB U XUMUUYECKUX PEAKIIHUM.

2) 6a30BbIC UCCIIENOBATEIBCKHUE ICHCTBHS:
BIIJIETh OCHOBAMH METOOB HAYYHOI'O MTO3HAHUS BEILIECTB M XUMHUECKUX PEAKIUN;

(bOpMYJ'II/IpOBaTB Oocjii M 3aJadu  HCCICHOBaHUsA, HUCIIOJIBb30BAaTh IIOCTABJICHHBIC H
CaMOCTOATCIbHO C(bOpMy.HI/IpOBaHHBIe BOIIPOCHI B KAYCCTBEC MHCTPYMCHTA IMO3HAHUSA WU OCHOBLI
JIA (bOpMI/IpOBaHI/IH TUIIOTE3BI IO IMTPOBEPKE MPABUIIBHOCTHU BBICKA3bIBACMBIX Cy>KI[CHPII>i;

BJIaACTb HaBbIKAMH CaMOCTOATCIIBHOTO INIAHUPOBAHUA W TPOBCACHHUA YUYCHHUYCCKHUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIONATh 32 XOJOM IPOIECCa, CaMOCTOSTEIBLHO
IPOTHO3UPOBATh €ro pe3ynbTar, (HopMynmupoBaTh OOOOIIEHHWS ¥ BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIBTATOB UCCIICIOBAHMUS, COCTABIATh 0OOCHOBAHHBIM OTUET O MPOJEITAHHOU
pabore;

HpI/IO6peTaTB OIIBIT y‘IeHquCKOﬁ HCCHCHOB&TCHBCKOﬁ u HpOCKTHOﬁ ACATCIIBHOCTH,
IMPOABJIATDH CIIOCOOHOCThP M TOTOBHOCTH K CaMOCTOATCIIbBHOMY IIOMCKY MCTOAOB PCHICHUSA
MMPAaKTHYCCKUX 3a1a4, IPUMCHCHUIO PA3JIMYHbIX MCTOA0OB IIO3HAHHUA.

3) pabora ¢ uHpOpMaITHCH:

OPUEHTUPOBATbCS B  PA3JIMYHBIX MCTOYHMKAX HHGPOpMauu  (Hay4HO-MOMYJIsIpHAs
JUTepaTypa XHMMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HWHTepHera),
aHaTM3MpOBaTh MH(MOPMALMIO PA3IMYHBIX BUAOB U (OpM MpeCcTaBICHUS, KPUTHUYECKH
OLICHUBATh €€ I0CTOBEPHOCTh Y HEMPOTUBOPEYNBOCTH;

(bopMyIUpOBaTh 3alpochl M HPUMEHSTHh pa3IMYHble METOAbI NpPU TOHMCKE M OTOOpE
nH(pOopMaIi, HEOOXOIUMOM ISl BHIITOJHEHHUS Y4eOHBIX 3a]1a4 ONpeIeJICHHOIO THUIIA;

HpI/IO6peTaTB OIIBIT HMCIIOJIb30BaAHHA I/IH(1)OpMaI_II/IOHHO—KOMMYHI/IKaTI/IBHBIX TEXHOJIOTUN M
PA3JINYIHBIX ITOMCKOBBLIX CUCTEM,

CaMOCTOSITENIFHO BBIOMpPATh ONTHMANbHYIO (hOpMY IpeAcTaBiIeHUs MHPOPMAIMH (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIbI, PUCYHKH U JPYTHE);

UCIOJNb30BaTh HAy4YHBI $3bIK B KauecTBE CpEACTBA IMpH paboTe C XMMHUYECKOM
uH(popMaIMeil: NpPUMEHSATh MEXIpeIMeTHble ((pU3nYecKue Hu MaTeMaTU4yecKue) 3HaKu U
CHUMBOJIBI, (hOpMyITbl, aO0OpeBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HAIVISITHOCTH.
118.8.4.2. OBnageHne yHuBepCcaJIbHBIMH KOMMYHUKAaTUBHBIMU JEHCTBUAMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI B XOJ€ IWajora W/WIH JUCKYCCHH,
BBICKAa3bIBaTh HUACH, (OPMYIHpPOBaTH CBOM TMPEAJIOKECHHUS OTHOCUTENHHO BBIMOJHEHUS
MPEUIOKEHHON 3a1a4u;

BBICTYIIAaTh C IPE3ECHTALMECH pE3YyJIbTaTOB II0O3HABATEIBLHOW JACATEIBHOCTH, IOIYyYEHHBIX
CaMOCTOATENIBHO WM COBMECTHO CO CBEPCTHUKAMM IIPU  BBIINOJHEHUUM XHMHYECKOIO
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HKCIIEPUMEHTA, NPAKTHUYECKOW paboThl 1O HCCICAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4yeOHOro Mpoekra, u (GOpMyIHpOBaTh BBIBOABI MO pe3yJbTaraM MPOBEIECHHBIX
UCCIICIOBAHUH TTyTEM COTTIACOBAHMS MO3UIMK B X01€ OOCYKJICHHS 1 0OMEHAa MHEHHUSIMHU.

118.8.4.3. OBnageHue yHUBEPCAIbHBIMU PETYIATUBHBIMU JACHCTBUSMH:

CaMOCTOSITENILHO TUTAHUPOBAaTh W OCYIIECTBIIATH CBOIO ITO3HABATEIBHYIO JESTEIBHOCTD,
ompernelsis €e LEeMH W 3a/laud, KOHTPOJIMPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBATH
npeIaraeMblii aJrOPUTM JCUCTBUN MPH BBITOJHEHUN YYEOHBIX M UCCIICIOBATEIbCKUX 3ajiad,
BBIOMpaTh HanOosee 3PPEeKTUBHBIA CITOCOO WX PEIICHUsS C YYETOM TOJYyUYCHHs] HOBBIX 3HAHUH O
BEIICCTBAX U XUMUYECKUX PEAKIIHSIX;

OCYHIECTBIIATE CAMOKOHTPOJIb ACATCIbHOCTH Ha OCHOBE CaMOaHalln3a U CAMOOLICHKH.

118.8.5. IlpenmeTHble pe3yabTaThl OCBOEHHUS MPOTrpamMMbl 10 XUMHUHU Ha YNIyOJIE€HHOM
YPOBHE Ha ypOBHE CpeAHEro obuiero oOpa3oBaHMs BKIIOYAIOT clieluduueckue s y4yeOHOro
npeamera "Xumus'" HaydHbIE 3HAHUS, YMEHUS M CHOCOOBI JCWCTBUH 10 OCBOCHHUIO,
UHTEpHpeTaluy U NpeoOpa3oBaHUIO 3HAHWH, BUABI JAEATEIBHOCTH IO IOJYYEHUIO HOBOTO
3HaHUS W TMPUMEHEHHWIO 3HAHUA B PA3IMYHBIX YYEOHBIX CUTYallMsiX, a TaKKe B PEaJbHBIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C XuUMHeH. B mporpamme 1o XHMMUM MpeIMETHBIE
Pe3yNbTaThl MPEACTABICHBI 110 TOAaM U3yYCHUSI.

118.8.6. [IpenmeTHbIe pe3yapTaTbl OCBOEHUS Kypca "OpraHudeckas XuMus' OTpaxaror:

c(OpMUPOBAHHOCTbH MPEACTABICHUI: O MECTE U 3HAYEHUU OPraHUYECKON XUMHUU B CUCTEME
€CTECTBEHHBIX HayK U €€ poJii B 00ECIeYeHUN YCTOWYMBOIO pa3BUTHUS YEJIOBEUECTBA B PEIICHUU
po0JsieM SKOJIOTUYECKOM, YIHEPreTUYECKON U MUILEBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
CO3JJaHMM HOBBIX MarepHajoB, HOBBIX MCTOYHMKOB PHEPIuUHU, B 00ECHEYEHHU pallMOHAIBLHOTO
IPUPOJIOTIONB30BAHNS, B POPMUPOBAHUHN MUPOBO33PEHUS U OOLIEH KYIBTYphl YEIOBEKa, a TAaKKe
HKOJIOTUYECKH 0O0CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOJHOM Cpelie;

BJIaJACHUC CHCTEMOM XMMHYCCKUX 3HaHI/II>'I, KOTOpas BKJIKOYACT:

OCHOBOTOJIAralolue TMOHITHS - XUMHYECKUH OJIEMEHT, aToM, SApO U DJIEKTPOHHAas
o0oroyka aroma, s-, p-, d-aTOMHBIE OpOMTAIN, OCHOBHOE M BO30YXKIEHHOE COCTOSHUS aToMa,
TUOpUAM3AIS aTOMHBIX OpOWTaliel, MOH, MOJIEKYNa, BAJICHTHOCTh, IEKTPOOTPHUIATEILHOCTD,
CTENEeHb OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00beM, yIIIEpOAHbII
ckener, (yHKIMOHANbHAs Tpylma, paauKkan, CTPYKTypHble (GopMmynasl (pa3BEpHYTHIE,
COKpAIllEHHbIE, CKEJIETHbIE), U30MEpHUsl CTPYKTYpHasi U MPOCTPAaHCTBEHHas (reoMeTpuyeckas),
HU30MEphI, TOMOJIOTHYECKUN PSAJl, TOMOJIOTH, YIIEBOAOPOIBI, KUCIOPOA- M a30TCOAEpIKAIIne
OpPraHUYECKUE COCOUHEHUs, MOHOMED, ITOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHEIE
COEIMHEHMNS;

Teopuu, 3akoHbl (mepuommdeckuii 3akoH J[.M. MenneneeBa, Teopusi CTpPOCHHS
oprannyeckux BemectB A.M. byrnepoBa, 3akOH COXpaHEHHMs] MAacChl BEIIECTB, 3aKOH
COXpaHEHUs] W TPEBpAIEHUS DHEPrHU TPH XUMHYECKUX PEaKIUiX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM S3BIK XMMHUHU, MHUPOBO33PECHUECKHUE 3HAHUS, JICKAIIUE B OCHOBE ITOHWMAaHUS
MPUYMHHOCTH U CUCTEMHOCTH XMMHYECKHUX SIBJICHUI;

NPEACTABICHUS. O MEXaHM3MaX XHMHUYECKUX pEaKLUUH, TEePMOAUHAMUYECKUX U
KHMHETUYECKUX 3aKOHOMEPHOCTSAX UX NPOTEKAHUsA, O B3aUMHOM BIIMSIHMM aTOMOB U TPYIII aTOMOB
B MOJIeKyJax (MHIYKTUBHBIA U Me30MepHbIi 3¢ dekTol, opuentantsl I u Il pona);

(dakromornyeckue CBEIACHHS O CBOMICTBAaX, CoOCTaBe, TOJIYYeHHH U 0e30MacHOM
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HUCIOJIL30BAHUN Ba)KHEUIITNX OpTraHUYCCKUX BCIICCTB B GBITy u HpaKTH‘{CCKOﬁ ACATCIIbHOCTU
YeNoBeKa, OOIINX HAYYHBIX MPUHITUIIAX XUMHUYECKOTO IPOU3BOACTBA (Ha MpUMEpe MPOU3BOJICTBA
MeTaHoJa, epepadoTku HedTH);

c(hOpMHPOBAHHOCTb YMEHHUM: BBISABIIATH XapaKTepPHbIC NMPU3HAKU MOHSATHH, YCTAHABIMBATD
WX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MMOHATHS IPU ONMUCAHUU COCTaBa, CTPOCHUS U
CBOWCTB OPraHMYE€CKUX COCTUHEHU;

c(OpMHUPOBAHHOCTH YMEHUIA:

HCIIOJIb30BaTh XMMUYECKYH0 CUMBOJIMKY [l COCTABJIEHHUS MOJIEKYISPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPALIEHHBIX U CKEJICTHBIX) (DOPMYIT OPTaHUIECKUX BEIIECTB;

COCTABJIATh YPAaBHEHUS XMMHUYECKUX PEAKLUI U PACKPBIBATh UX CYIIHOCTb: OKMCIUTEIBHO-
BOCCTaHOBHTEJIBHBIX PEAKIINI TOCPECTBOM COCTABJICHUS IEKTPOHHOrO OalaHCca 3TUX PEaKIUi,
peakiuii HMOHHOrO OOMEHa IIyTeM COCTaBJIEHUS MX TIOJHBIX M COKpAIIEHHBIX HOHHBIX
YPaBHEHU;

HU3roTaBJIMBaTb MOACINW MOJICKYII OPraHHUYCCKUX BCHICCTB JIA HWIUIKOCTpAllUU HUX
XUMHYCCKOTO U IMPOCTPAHCTBCHHOI'O CTPOCHMUA,

c(hOpMUPOBAHHOCTh YMEHHI: yCTaHABINBATh MPUHAICKHOCTh U3YUYEHHBIX OPTaHHYECKHX
BEIIIECTB 10 UX COCTAaBy M CTPOCHHIO K ONPEACICHHOMY KJIacCy/TpyIIe COeNMHEHHA, TaBaTh UM
Ha3BaHud no cucremarnyeckoir HomeHknarype (IUPAC) u npuBoauTh TpuBHAlIbHBIE Ha3BaHUs
JUISL OTZI€bHBIX NPEACTABUTENIEH OPraHNYeCKUX BELECTB (3TUJIEH, alleTUIIEH, TOIYOJI, NILIEPHH,
STUJICHITIMKONb, PeHO, PopManbaerul, aleTanbIeru, alleToH, MypaBbuHas KHCIIOTa, YKCYCHAs
KHUCJIOTA, CTEapuHOBAas, OJEHHOBAas, MaJbMUTHHOBAs KHUCIOTHI, DIWILMH, AJaHWH, MajbTo3a,
bpyKTO3a, aHWINH, TUBUHIII, U30IIPEH, XJIOPONPEH, CTUPOI U JPYyTHE);

c(hOPpMHPOBAHHOCTb YMEHHUS OMNPEACNATh BHJ XHWMHUYECKOW CBS3M B OpPraHUYECKHUX
CoeMHEHNsX (KOBAJIEHTHAsS M MOHHAs CBA3b, O - m U -CBA3b, BONOPOIHAS CBS3b);

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSATH TOJOXKEHUS TEOPUU CTPOEHHUS OPTaHUYECKUX
BemiectB A.M. BytiepoBa st 0ObsICHEHUSI 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS;

c(OpMUPOBAaHHOCTh YMEHUH XapaKTepu30BaTb COCTaB, CTpOEHUE, (QU3NYECKue U
XUMUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTENECH pPa3IUYHBIX KIIACCOB OPraHUYECKUX
BEIIECTB: AJKAaHOB, LHUKJIOAJIKAHOB, AQJKEHOB, aJKaJUEHOB, aJKHHOB, apOMATUYECKHUX
YIIIEBOAOPOIOB, CHUPTOB, albJETHIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIIOXKHBIX
3(pUpPOB, JKUPOB, HUTPOCOETMHEHUIN U aMUHOB, aMUHOKHCIIOT, OEJIKOB, YIII€BOAOB (MOHO-, TU- U
MOJMCAXapUI0B), WJUIIOCTPUPOBATh TE€HETHMUYECKYI0 CBsSI3b MEXKIYy HUMH YypaBHEHUSMHU
COOTBETCTBYIOUINX XMMHUECKUX PEAKIUI C UCIOIBb30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

C(I)OpMI/IpOBaHHOCTB YMCHHA TNOATBCPKAATh Ha KOHKPCETHBIX MNPUMEpaAX XapaKTep
3aBHCUMOCTH peaKHHOHHOﬁ CIIOCOOHOCTH OpTraHNYCCKUX COC)II/IHGHI/Iﬁ OT KpaTHOCTH M THIIA

xoBanenTHOM cBs3K (O - u T -cBsA3M), B3aMMHOTO BIMSHKS aTOMOB M IPYIII aTOMOB B MOJIEKYJIAXx;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh MCTOYHUKH YIJIEBOAOPOIHOTO  CHIPHA
(HedTb, MPUPOAHBIN Ta3, Yroyib), CHOCOOBI €ro IMepepadoTKU M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB IepepaboTKH;

c(OpMUPOBAHHOCTh BIIAJCHHUS CHCTEMOH 3HAHHIl O €CTECTBEHHO-HAyYHbIX MeETOAax
NO3HAHUS - HAONIONCHWH, W3MEPEHUHU, MOJCIMPOBAHUM, OSKCIIEPUMEHTE (pealbHOM U
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MBICJ'IGHHOM) " YMCHUA NMPUMCHATH 3TU 3HAHUS,

C(i)OpMHpOBaHHOCTB YMCHHA IIPUMCEHATDH OCHOBHBIC orncpannuun MBICITUTEIbHON
ACATCIIBHOCTH - aHaJiu3 U CHHTC3, CPaBHCHMHC, O606H.I€HI/IG, CUCTEMATU3allNI0, BBIABIICHHUC
IIPUYIUHHO-CJICACTBEHHBIX CBSI3EH - AJI1 U3y4YCHUSA CBOMCTB B€IIECCTB U XUMHWYCCKUX peaKHHﬁ;

C(I)OpMI/IpOBaHHOCTL YMGHHﬁI BBISBJISATH B3aMMOCBSI3b XMMHUUYCCKUX 3HAHUN C IOHATUSIMU U
MNpEACTABICHUAMNU APYTHUX CCTCCTBCHHO-HAYYHBIX IIPEAMETOB  JJIA 0ojiee  0CO3HAHHOIO
MMOHUMAaHHA CYMIHOCTHU MAarCpuaibHOIO CAWHCTBA MHUpPA, UCIOJB30BATh CUCTCMHBIC 3HAHHUA I10
OpFaHquCKOﬁ XUMHHU OJIA OOBSICHEHUS U IMIPOrHO3UPOBAHUA HBHCHHﬁ, HMCIOIINX €CTCCTBCHHO-

Hay4YHYIO [IPUPOLY;

c(hOpMUPOBAHHOCTh YMEHHUI: TMPOBOJUTH pacueThl IO XHUMHUYECKHM (QopmylnaM U
YPaBHEHUSM XUMUYECKUX PEAKIUI C HCIONb30BaHUEM (DM3MUECKHX BEIUYHH (Macca, 00beM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOLIUX BEIIECTBA C KOJIUYECTBEHHOW CTOPOHBI:
pacueThl 0 HAXOXKICHUI0 XUMHUYECKOW (OPMYITBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHUYECKHUX AJIEMEHTOB, TPOAYKTAM CrOpaHusl, INIOTHOCTU Ta3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHAIIM3UPOBATH M OLICHUBATh C TMO3UIIMUN
9KOJIOTUYECKON 0e30MacHOCTH TOCHEACTBHUS OBITOBOW M IMPOU3BOIACTBEHHOW J1E€ATEIbHOCTU
YEJIOBEeKa, CBS3aHHOW C TepepabOTKOM BEIIECTB, HMCIOJIB30BATh IMOJYYCHHBIC 3HAHUS I
MNPUHSITHUS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYAlMSIX, CBI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHUM: CAaMOCTOSTEIBbHO IUIAHUPOBATh M TMPOBOIUTH XUMHUYECKUM
9KCIIEPUMEHT (TIOJy4eHUE U U3yUYEeHHE CBOWCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIC PEAKIINU
YITIEBOJIOPOIOB PA3JIMUHBIX KJIACCOB U KUCIOPOACOAEPKALINX OPTaHUYIECKUX BEIIECTB, PELICHUE
HKCIIEPUMEHTANIBHBIX 3a/lad [0 PACMO3HABAHUIO OPraHMYECKUX BEIECTB) C COOMIOICHUEM
npaBuwil  Oe30macHOro oOpaiieHusi C BeleCTBaMU U JJaOOpaTropHbIM  00OpYyAOBaHUEM,
bopMyaMpoBaTh L€Nb MCCIENOBAaHUS, MPEACTaBIATh B pa3iuyHOM (opme pe3yiabTaThl
SKCIICPpUMECHTA, AHAJIU3UPOBATH N OLICHUBATh UX JOCTOBCPHOCTD,

c(OPMHUPOBAHHOCTh YMEHUIA:

coOmofiaTh MpaBUjia SKOJIOTHYECKH 1€1ecOo00pa3HOro MOBEAEHUS B OBITY M TPYAOBOH
NeSITEIbHOCTH B IIENIAX COXPAHEHUs CBOETrO 3/I0POBbs, OKpYXKAIOLIEH MPUPOAHON cpensl H
JOCTHKCHHUA €€ YCTOﬁqHBOFO Pa3BUTHA,

OCO3HaBaThb OIACHOCTh TOKCHUYECKOIO JECWCTBUSI HA >KUBBIE OpPraHU3Mbl OINPEACIEHHBIX
OpPraHMYeCKUX BENIECTB, MOHUMAas cMbIc nmoka3aresns [1JIK;

AHAJIN3UPOBATH I_ICJIeCOO6pa3HOCTL IPUMCHCHUSA OpraHNYCCKUX BCIICCTB B
IMPOMBIIIJICHHOCTH U B 6I)ITy C TOYKH 3pC€HHA COOTHOIICHHA PHUCK-I10JIb3a,

c(OPMHUPOBAHHOCTh YMEHHUI: OCYLIECTBIATH IIEJICHANPABICHHbBI TMOUCK XWMHYECKOU
uH(pOpMaMM B Pa3IUYHbIX HMCTOYHMKAX (HAayyHas M ydyeOHO-Hay4yHasl JIMTeparypa, CpelCcTBa
MaccoBoi uHpopmaruu, MHTepHeT M apyrue), KpUTHUYECKH aHAIU3UPOBaTh XUMHYECKYIO
uH(popMaIuio, nepepadbaTbiBaTh €€ U HCIOIb30BATh B COOTBETCTBUM C MOCTABJIEHHOM y4eOHOI
3a1a4ei.

118.8.8. Ilpeamernnle pe3ynbTarbl ocBoeHUs Kypca "OOmias u HeopraHudeckas Xumus"
OTpaXkaroT:

c(OpPMHUPOBAHHOCTH TPEICTABICHUI:
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0 MAaT€pUAIbBHOM €MHCTBE MUPA, 3aKOHOMEPHOCTSAX U IO3HABAEMOCTH SIBJICHUN IIPUPOIBI,
0 MecTe U 3HAaU€HUU XHUMHUU B CHCTEME E€CTECTBEHHBIX HAyK M €€ pOJH B 00ecleYeHHH
YCTOMYHMBOTO Pa3BUTHS, B PEHICHHH TMPOOIEM IKOJIOTHUECKOW, SHEPTeTUYECKONH W MHUIICBOU
0€30MacHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MAarepHalioB, HOBBIX HCTOUYHHUKOB
DHEPruM, B OOCCIICYCHWH pPANMOHAIBHOTO MPHUPOJOINONB30BaHUSA, B (OPMUPOBAHUU
MHUPOBO33pEHUs U OOIIeld KylIbTyphl 4YelOBEKa, a TakKe HSKOJIOTHUYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IIPUPOIHON CPELE;

C(i)OpMHpOBaHHOCTB BJIaACHUS CHCTEMOM XMMHUUECKHUX 3HaHPII>i, KOTOpas BKJIKOYACT:

OCHOBOIIOJIArarolUe MOHATHS - XUMHUYECKUI JJIEMEHT, aroM, SApO aToMma, H30TOIbI,
JJIEKTPOHHasi 000J0YKa aroma, s-, p-, d-aToMHBIE OpOMTAIM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHUSI aroMa, THOpPUAM3ALMS AaTrOMHBIX OpOuTalel, HOH, MOJEKyJa, BaJCHTHOCTb,
JIEKTPOOTPHULIATENILHOCTb, CTENEHb OKUCIIEHUS, XUMHUYECKas CBA3b (KOBaJIEHTHAs, WOHHAs,
MeTaJlJIn4yecKasi, BOJOPOJHAs), KpHUCTaJUIMYECKas pelleTKa, XUMHYECKas peaklMs, pacTBOp,
JIEKTPOJIUTHI, HEIIEKTPOJIUTHI, SIEKTPOJUTHUYECKass AMCCOLMAIMS, CTENEeHb JIMCCOLMALNH,
BOJIOPOJHBIM IOKa3areilb, OKHUCIUTENb, BOCCTAHOBMUTEIb, TEIJIOBOH 3(P(EKT XUMUUECKON
PEaKIMU, CKOPOCTh XMMUYECKOH peakIiu, XHMUYECKOEe PABHOBECHE;

TEOPUHU U 3aKOHBI (TEOPHsI AEKTPOIUTHUECKON AUCCOoMaliy, nepuoaudeckuil 3akox .M.
MenneneeBa, 3aKOH COXPAHEHHUsI MAcChl BEILECTB, 3aKOH COXPAHEHHUS U NPEBPALLEHUS YHEPTUU
IIPU XUMHUYECKUX PEaKIMIX, 3aKOH IIOCTOSIHCTBA COCTaBa BEILLECTB, 3aKOH JEHCTBYIOIIUX Macce),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN A3BIK XMMHH, MUPOBO33PDEHUECKHE 3HAHMS, JIE)KAIUE B
OCHOBE IIOHMMAHMS IIPUYUHHOCTH M CHCTEMHOCTH XMMHYECKHUX SBJICHUH; COBPEMEHHBIC
IIPEICTABJICHNS O CTPOCHHUH BEILECTBA HA aTOMHOM, HMOHHO-MOJIEKYJISIPHOM M HaJIMOJIEKYIIIPHOM
YPOBHSIX;

NpEACTaBICHHUA O MEXaHU3MAX  XHMUUCCKUX peaKI.IHfI, TCPMOJUHAMHUYCCKUX U
KHMHCTHUYCCKUX 3aKOHOMCPHOCTAX HUX IMPOTCKAHUA, O XMMHYCCKOM PAaBHOBCCHUHU, PaACTBOpPAX U
AUCIICPCHBIX CUCTEMAX;

(aKkTONOTHYECKHE CBEJIEHUS O CBOMCTBax, COCTaBe, TOJYYCHHMH U 0O€30macHOM
MCTIOJTb30BaHUH BKHEHIINX HEOPTaHWYECKUX BEILIECTB B OBITY U MPAKTUYECKOU AESITENbHOCTH
YeJI0BEKa, OOIIMX HAyYHBIX MPUHIIAIIAX XUMHUYECKOTO MMPOU3BOICTBA;

Cq)OpMI/IpOBaHHOCTB YMeHHfIZ BBISABJIATE XapAKTCPHBIC MMPU3HAKU HOHHTHﬁ, YCTaHaBJIMBATb
HNX B3aNMMOCBA3b, UCIOJB30BATH COOTBETCTBYIOINWEC IMOHATHUA HPHU OIMMCAHUKW HCOPraHUYCCKUX
BC€IICCTB U UX HpeBpameHHﬁ;

c(hOpMHPOBAHHOCTh YMEHHsI HCIIOJI30BaTh XHUMHYECKYI0 CHMBOJHUKY IS COCTaBIICHUS
dbopMyn BeleCTB W ypaBHEHUN XUMHUYECKUX PEaKIHid, CUCTEMATUYECKYID HOMEHKJIATypy
(IUPAC) u TpuBuanbHbIe Ha3BaHUSI OT/ACIBHBIX BEIIECTB;

C(I)OpMI/IpOBaHHOCTB YMEHHA ONPCACIIATh BAJICHTHOCTD U CTCIICHDb OKUCJICHUA XUMUYCCKUX
OJIECMCHTOB B COCIHMHCHUAX, BU]L XUMHYSCKON CBS3H (KOBaJ'IeHTHaSI, MOHHas, MCTaJIJINYCCKasd,
BO,Z[OpO,Z[Ha}I), THUII KpHCTaHHquCKOﬁ PCHICTKHU KOHKPETHOI'O BEIICCTBA,

c(hOpMHPOBAaHHOCTh YMEHHUS OOBSICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT BHJIA
XUMHUYECKON CBSI3W W THUMA KPUCTAJUIMYECKOW PEIIeTKH, OOMEHHBIH M JTOHOPHO-aKIIETITOPHBIA
MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM CBSI3U;

c(OpMHUPOBAHHOCTH YMEHUIA:

KJ'IaCCI/I(l)I/IHI/IpOBaTI)Z HCOpPTraHU4YCCKHUE BCHICCTBA 110 UX COCTABYy, XUMHUUYCCKHUC PCAKIIUU I10
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pa3NIMYHBIM TpU3HAKaM (YHCIYy M COCTaBy pEarupyrolliX BEIIECTB, TEIIOBOMY 3(pQeKTy
peaxkiuu, U3MEHEHHUIO CTeNeHEeW OKUCICHUS AIIEMEHTOB, 00paTUMOCTH, YJacTHUIO KaTajau3aropa u

Apyrue);

CaMOCTOATCIIBHO BI)I6I/IpaTB OCHOBAaHHUA W KPUTCpUU JIA KJ'IaCCI/I(bI/IKaHI/II/I HN3y4acMbIX
BC€IICCTB 1 XUMHWYCCKUX peaKuHﬁ;

c(OpMUPOBAHHOCTh yMEHHUS PpACKpbIBaTh CMBICH Iepuoauueckoro 3akoHa JI.U.
MenneneeBa ¥ JAEMOHCTPUPOBATH  €r0  CHCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIIHH;

c(OpMHUPOBAHHOCTH YMEHHIA:

XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB M HMOHOB XUMHYECKHX 3JIEMEHTOB
neporo - 4yerBeproro mnepuoaoB Ilepmogmueckont cucremsl [[.M. MenaeneeBa, UCHonb3ys
n

NOHATHUS '"IHepreTuyeckue ypoBHHU'", 'sHepreruueckue mnoaypoBHu", "s-, p-, d-aTomHbIE
opbutanu", "0OCHOBHOE M BO30YKICHHOE YHEPreTUIECKHIE COCTOSHUS aroMa';

OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMMHYECKHX DJJIEMEHTOB M HX
coeMHEeHnI no nepuogam u rpynnam I[lepuoanueckoit cucremsl .M. Menneneesa, BallecHTHbIE
BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI UX DJIEKTPOHHBIX 000JI0YEK;

c(OpMHUPOBAHHOCTH YMEHUI: XapaKTeprU30BaTh (OMHICHIBATE) OOIIME XUMHUECKHE CBOHCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAAaTh CYIIECTBOBAHWE TIC€HETUYECKOH CBA3M MEXIY
HEOPraHMYECKUMH BEIIECTBAMU C IIOMOUIbIO YPABHEHMH COOTBETCTBYIOUIMX XHMUYECKUX
peaKIuii;

c(OpMUPOBAHHOCTb YMEHUS PACKPBIBATH CYIITHOCTD:

OKHCJIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEACTBOM COCTABIEHUS SJIEKTPOHHOTO
OamaHca JTHUX pEaKlMi, peaKluid HOHHOTO OOMEHa IyTEeM COCTABJIICHHS WX TIOJHBIX U
COKpAIICHHBIX HOHHBIX YPAaBHEHMIA;

pEeaKUUil THIPOIIN3a;
peakuuii KoMIuiekcoobpa3zoBaHus (Ha IpUMepe THAPOKCOKOMILIEKCOB IIMHKA U ATFOMUHIS);

c(OpPMUPOBAHHOCTb YMEHUS OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAaHUS XHMHUYECKHX
peakuuii ¢ Y4eTOM MX DHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep HU3MEHEHHs CKOPOCTHU
XUMHUYECKON peakuu B 3aBUCUMOCTH OT Pa3IMYHbIX (PAKTOPOB, a TAKXKE XapaKTep CMEILIEeHUs
XUMHUYECKOTO PABHOBECHS I10]1 BIMSHUEM BHEIIHUX Bo3aercTBui (mpunimn Jle Hlarense);

c(hOpMHPOBAHHOCTh YMEHHS XapaKT€pPHU30BaTh XUMUUYECKUE PEAKIINH, JISKAIINE B OCHOBE
MPOMBIIIUICHHOTO TOJYYeHUS CEpPHOW KHUCJIOThI, aMMHakKa, oOllMe HaydyHble MPUHITUITBI
XUMHUYECKUX TMPOM3BOJACTB; IIEJIECO00PA3HOCTh TMPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTH U B OBITY C TOYKHU 3PEHHSI COOTHOIICHUS PUCK-TIONH3a;

c(hOpMHUPOBAHHOCTD BIIAJCHUSI CUCTEMOM 3HAHWN O METO/aX HAYYHOTO MO3HAHUS SBICHUM
MPUPOJIBI - HAOMIOIEHUE, U3MEPEHHE, MOJICIUPOBAHNE, YIKCIIEPUMEHT (peabHbI U MBICICHHBIN),
WCTIOJB3YEMBIX B  €CTECTBEHHBIX HAyKaX, YMEHUS TMPUMEHATh HOTH 3HAHHUS [pHU
OKCIEPUMEHTAIHPHOM HCCIEIOBAaHUM BEUIECTB M Ui OOBSICHEHHS XHMHUYECKHUX SIBICHUH,
MMEOIINX MECTO B IPUPOJIE, TPAKTUUECKOH JAESITEIIbHOCTH YEIOBEKAa U B IOBCEIHEBHOM KU3HU;

C(bOpMI/IpOBaHHOCTI: YMCHHS BBIABJIATH B3aUMOCBA3b XUMUYCCKUX 3HAHUN C MOHITHAMH U
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NPEACTABICHUSAMHU JIPYTHX €CTECTBEHHO-HAYYHBIX TMPEAMETOB Ui Oojiee OCO3HAHHOTO
[IOHUMAaHUs MaTEPUAIIBHOIO €AMHCTBA MUPA;

c(OpMHUPOBAHHOCTH YMEHHSI IPOBOJUTH PACUETHI:

C UCIIOJb30BaHUEM TMOHSATUH 'MaccoBas J0Jsl BelIeCTBa B pacTtBope" U '"MossipHas
KOHIIEHTparus";

Macchl BellecTBa WM 00beMa ra3a MO H3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce WIIU
00BEMy OHOTO U3 YYACTBYIOIIUX B PEAKIIUU BELIECTB;

TEr10BOTro 3(pdexra peakiuy;

3HAYEHUs1 BOJIOPOJHOIO MOKA3aTeNsl paCTBOPOB KHUCIIOT U IIEJIOUEl C U3BECTHOU CTENEHBIO
JIMCCOIIMALINH;

Macchl (0ObeMa, KOIMYeCTBa BEIIECTBA) MPOAYKTA PEAKIMH, €CIU OAHO M3 HCXOIHBIX
BEILIECTB JIaHO B BUJIE PAaCTBOPA C OMPEAEICHHON MacCOBOM J0J1ell paCTBOPEHHOTO BEIIECTBA WU
JIaHO B M30BITKE (MMEET IPUMECH);

JIOJIM BBIXOJA MPOAYKTA PEAKIUU;
00BEMHBIX OTHOIICHUI Ira30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITENBHO IUIAHUPOBAaTh U MPOBOIUTH XUMHUYECKUI
HKCHEPUMEHT (MIPOBEECHUE peaKluii HOHHOTO 0oOMeHa, NOATBEPKACHUE KaueCTBEHHOIO COCTaBa
HEOPraHMYECKUX BEILIECTB, ONPEEICHUE CPEAbl PACTBOPOB BEUIECTB C MOMOIIBIO UHAUKATOPOB,
U3y4y€HUE BIMSHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh XHWMHUYECKOM peaklMH, pelleHue
AKCIEPUMEHTANBHBIX 3a7ad mo TemaMm "Metamnsl" u "Hemeramisl") ¢ coOmofeHHeM MpaBUil
Oe3omacHOro oOpalieHusi ¢ BellecTBaMU U J1a0OpaTOpHBIM 00OpylnOBaHUEM, (OPMYIHUPOBATH
[eNb HCCIENOBaHUS, TMPEACTAaBIATh B PpasNUYHON (dopMe pe3ylbTarbl AIKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLICHUBATh X JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHI: COOMIONATh MpaBUiIa MOJB30BAHUS XUMUYECKOW MOCYAOH U
1abopaToOpHBIM 000pyIOBaHUEM, OOpaIeHUsI C BEHIECTBAMH B COOTBETCTBHHU C WHCTPYKIIUSIMU
M0 BBHIMOJTHEHUIO J1a0OpaTOPHBIX XHUMHUYECKHX OIBITOB, SKOJOTHYECKH IIe1eco00pa3HOro
IIOBCACHUA B 6I>ITy n prnOBOi/JI ACATCIIBHOCT B HLCIAX COXpPaHCHHA CBOCro 310pOBbA,
OKpY)Kalollel MPHUPOTHOM cpelbl M JOCTHKEHHUS €€ YCTOMYMBOTO pPAa3BUTHUS, OCO3HABATh
OIIACHOCTHh TOKCHYCCKOIO HeﬁCTBHH Ha JXUBBIC OPraHHU3MbI OIPEACICHHBIX HEOPTaHUYCCKUX
BEIIECTB, MOHUMas cMbIch nokasarens [11K;

c(hOpMHPOBAHHOCTh YMEHHM: OCYIICCTBIATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOU
uH(GOPMAIIMU B PA3TUYHBIX WMCTOYHHMKAX (HAayyHas W ydeOHO-Hay4dHas JUTeparypa, CpelCcTBa
MaccoBoil wHpopmanuu, VHTEpHET W Apyrue), KPUTHUYECKH aHAIU3UPOBATh XUMHYECKYIO
uH(pOpMaIHIo, NepepadbaThiBaTh €€ U HCIOIb30BaTh B COOTBETCTBHH C TOCTABIEHHOW y4eOHOI
3agaduei.

118.9. lns nmpoBeAeHUsI €MHOTO TOCYAAPCTBEHHOTO 3K3aMeHa 1o xumuu (nanee - EI'D no
XUMHUH) HUCHOJb3yeTcs MepedeHb (KoAu(HUKaTop) MpoBepsieMblX TpeOOBaHUN K pe3yiabraTam
OCBOEHHS OCHOBHO 00pa30BaTeIbHON MPOrpaMMBbl CPEIHETO 00I1ero 06pa3oBaHus U SIEMEHTOB
CoZiep KaHusl.

Tabmuma 15.4
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[TpoBepsiembie Ha EI'D o xumuu TpeboBaHUs

K pe3yJIbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOTpaMMBbI

CpeIHero o01ero oopa3oBaHus

Kon
IIPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsieMbie TPeOOBAHUS K TPEAMETHBIM PE3yJIbTaTaM OCBOCHHUS
OCHOBHOI 00pa30BaTelIbHOM MPOTpaMMBbI CPETHETO 00IIEro 00pa3oBaHUS

1

BJ'Ia,ZleHI/IC CHCTEMOM XMMHUYECKUX 3HaHHI>'I, KOTOpas BKJIXOYACT:

1.1

OCHOBOITOJIATAIOIIME TOHATHS (XHMHUYCCKHN DIEMEHT, aTOM, H30TOIIbI,
ANIEKTPOHHAST 000JI0UKa aroma, s-, p-, d-dJIEKTPOHHBIE OPOUTATN aTOMOB,
OCHOBHOE M BO30Y)KICHHOE COCTOSHHE aToMma, HOH, MOJIEKYIa,
BaJICHTHOCTb, 3JICKTPOOTPHUIIATEIIbHOCTD, CTEIICHb OKUCIICHHUS, XUMHYECKas

ce3p (O~ m T-CBA3b  kparuple cBsaA3M), TMOpHAM3aLUs ATOMHBIX
opOuTaneil, KpHUCTaJUIMYECKas pelIeTKa, MOJIb, MOJISIpHAs —Macca,
MOJISIpHBI  00BbEM, MOJSIpHAsE KOHLIEHTpAIMs, pacTBOPHl (MCTHHHEIE,
IHMCHEPCHBIE  CUCTEMBl), KpPUCTAUIOTHIAPATHI, YIJICPOAHBIH  CKEJET,
(byHKUMOHANBHAS TPYIIA, pafuKall, U30MEpbHI, CTPYKTypHas Qopmyrna,
nu3oMepusi  (CTpYKTypHasi, TeoMeTpuueckas (IHc-, TPaHCHU30MEpHs),
TOMOJIOTHYECKMH DS, TOMOJIOTH, YIJIEBOAOPOIBI, KHCIOPOA- U
a30TCONEpXKAIINE COCAMHEHHs, OWOJOrMYEeCKH aKTHBHBIC BEIECTBA
(yrmneBoabl, >KHUpBlL, O€NKH), MOHOMEp, IOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCIUHEHUS, KPEKHHI, PH()OPMHHI,  THIIBI
XUMHAYECKMX peakiuil (OKHUCIUTENbHO-BOCCTAHOBUTENBHBIC, JK30- H
SH/IOTEPMUYECKHE, pEeaKlU HOHHOrOo OOMEHa, 'OMO- U TeTepPOreHHbIE,
oOpaThMble ¥ HEOOPaTHMEBIE), PAcTBOP, SJIEKTPOJHTHI, HEIIEKTPOIMTHI,
ANEKTPOJINTHYECKAsT AMCCOLMAIMS, CTENEeHb IUCCOLMALNU, OKHUCIUTENb,
BOCCTAaHOBHTENb,  DIEKTPOJIU3, CKOPOCTh  XHUMHYECKOH  peaKIluH,
XUMHUYECKOE paBHOBECHUE)

1.2

TEOPUU U 3aKOHBI (TEOPHUS XUMUYIECKOTO CTPOSHHSI OPTaHUYECKUX BEIIECTB
AM. bymiepoBa, Teopuss  INEKTPOJIUTHYECKOM  JTHCCOLIMALIHH,
[Tepuognueckuii 3akoH JI.MI. MeHneneeBa, 3akOH COXPAaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMHH, MHUPOBO33PEHUYECKUE
3HAHUs, JIe)KAllUe B OCHOBE ITIOHMMAaHUS MPUYMHHOCTH M CUCTEMHOCTH
XMMHYECKHX SIBJICHUMH, COBPEMEHHBIE TPEACTABICHUS O CTPOCHUU
BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAJIMOJIEKYJISIPHOM YPOBHSIX

1.3

MMpCaACTABICHUA 0 MEXaHHU3Max XUMHNYCCKUX peaKHHﬁ,
TEPMOAUHAMHUYCCKUX N KMHECTHYCCKHUX 3aKOHOMCPHOCTAX HMX MPOTCKAHUA,
0 XUMHUYCCKOM PaBHOBCCHUU, NUCIICPCHBIX CUCTCMAX

1.4

(hakTONOTHYECKHE CBEACHUS O CBOWMCTBaX, COCTaBe, IMONYYCHUU W
0e30MacHOM  WCTOJB30BAHMHM  BAXHEUIIUX  HEOPTaHUYECKUX U
OpTraHWYECKHUX BEIIECTB B OBITY U MPAKTUUECKOH JESITEIILHOCTH YEIOBEKa

1.5

oOmiye HaydHble NPUHIMIIBI XMMHYECKOTO IPOM3BOJACTBA (Ha IMpUMEpe
MIPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHUaKa, METaHoNa, IepepaboTKu
HeTH)

CdopMUpOBaHHOCTH YMEHHI BBISIBIISITH:
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2.1

XapaKTCPHBIC MMPU3HAKHW U B3aNMMOCBA3b N3YUCHHBIX HOHHTHﬁ, IIPUMCHATH
COOTBCTCTBYIOIIMUEC TIOHATUA IMPpHU OINHUCAHHMKU CTPOCHUA U CBOICTB
HCOPraHNM4YCCKHX U OPraHUYCCKUX BEIICCTB U UX npeBpameHI/Iﬁ

2.2

B3aUMOCBS3b XHMHUYECKUX 3HAHMK C TOHATHUSAMU M TPEACTABICHUSIMH
JOPYTUX TPEAMETOB JUIsi 0ojiee OCO3HAHHOTO TOHUMAHUS M OOBSICHCHHS
CYIITHOCTH MaTepHUaJIbHOTO €MHCTBA MUPa

CdopmMupoBaHHOCTH YMEHHUS UCIOIB30BATh:

3.1

HAaUMEHOBAHMS XMMHUYECKHUX COCAMHEHUN MEXIYHApOJHOTO COMO3a
TEOPETHYCCKOW M MIPUKJIATHOW XUMHUH U TPUBUAJILHBIC HA3BaHUS BEILIECTB,
OTHOCSIIIIUXCS K M3YYEHHBIM KjaccaM OPraHWYeCKUX M HEOPraHWYeCKHUX
COCTUHEHUN

3.2

XMMUYECKYI0 CHMBOJIUKY [UIl COCTaBi€HHUs (GOpMYN HEOPraHMYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pPa3BEpHYTHIX, COKPALICHHBIX U
CKEJICTHBIX) (POPMYJT OpraHUYECKUX BEIIEeCTB

CdopmupoBaHHOCTH YMEHUS KIACCU(PUITNPOBATD:

4.1

HEOPraHMYeCKHUEe BEIECTBAa, CaMOCTOATENILHO BbIOMPAaTh OCHOBAaHUS U
KpUTEPUH I KJIACCU(PUKALIUU U3yYaeMbIX XUMUYECKUX OOBEKTOB

4.2

OpraHn4e€CKUC BCUICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI> OCHOBAaHUSA H
KPpUTCPHUU OJIA KJIaCCI/I(I)I/IKaLII/II/I HN3y4aCMbIX XUMHWYCCKUX 00BEKTOB

4.3

M0 Pa3jIUYHBIM IpU3HAKaM (YHUCIYy M COCTaBy pPEArupyrollnX BEIIECTB,
TerioBoMy dA(h(exTy peakiuu, HU3MEHEHUIO CTENEeHEM OKHUCICHUS
AIIEMEHTOB, 0OPAaTUMOCTH PEaKIINH, YYACTHIO KaTalnu3aTropa)

ChopMUpPOBaHHOCTh YMEHMSI XapaKT€pHU30BaTh 3JIEKTPOHHOE CTPOEHHUE
aTroMoB (B OCHOBHOM U BO30Y)KJIEHHOM COCTOSSHUM) U MOHOB XMMHMUYECKHX
aneMeHToB | - 4 nepuonos Ilepuonnueckont cucremsl .M. Menneneesa u
UX BaJEHTHbIE BO3MOXKHOCTH, MCIIOJIb3YSl MOHSATUS S-, P-, d-DJIEKTPOHHBIE
opOuTaNu, SHEPreTUYECKUE YPOBHH

CpopMUpOBaHHOCTH yMEHHSI OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U OOpa3yeMbIX HWMHU COEAHMHEHHU IO
MepuojiaM 1 Tpymnmnam

ChopMHpOBaHHOCTh yMEHHUS COCTABJIATH YpPAaBHEHUS XUMHUYECKHX
peakuuii U pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIMNA MOCPEACTBOM COCTABICHUS
ANIEKTPOHHOrO OajaHca 3TUX peaklui

7.2

YpaBHEHUsI peaKlIMi pa3IUYHbIX THUIIOB; IIOJHBIE M COKpAIlEHHbIE
ypaBHEHMs peakiuii HOHHOrOo OOMeHa, YUHThIBasl YCIOBHs, MPH KOTOPBIX
9TH peaklMy UAYT 10 KOHIIa

7.3

peakuil THAPOJIN3a, PEAKIUNA KOMIUIEKCOOOpa3oBaHusi (Ha MpuUMepe
THIPOKCOKOMITJICKCOB IIMHKA U AJIFOMHUHUS )

ChopMHupOBaHHOCTH YMEHUS MOTBEPKIATH:
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8.1

Ha KOHKDETHBIX TPHMEPAX XapakTep 3aBUCHUMOCTH  PEaKIMOHHON
CHIOCOOHOCTH ~ OPraHMYECKMX COEIAMHEHMH OT KParHOCTH M THIA
xoBajeHTHOM cBs3u (O~ m T-CBA3H) pzaymboro BimstHus atoMoB H
IPYIII aTOMOB B MOJIEKYJIaX, a TaKkKe OT OCOOEHHOCTEH pealn3aluu
Pa3sIMYHBIX MEXaHM3MOB IIPOTEKAHMS PEAKIMI

8.2

XapaKTCPpHBIC XWUMHYCCKUC CBOICTBa BCIICCTB COOTBCTCTBYIOLIUMU
OKCIICpUMCHTaAMHU U 3aIlIUCAMHA ypaBHeHPIfI XHUMHUYCCKHUX peaKuHﬁ

ChopMHpPOBAaHHOCTh YMEHHUSI XapaKTepU30BaTh COCTaB U BaKHEHIIUe
CBOMCTBAa BEIECTB, NPHUHAICKAIIMX K ONPEINCICHHBIM KjaccaM U
rpylnaM COeIMHEHMH (TIPOCThle BEIECTBA, OKCHJbI, THMIPOKCHU]IbI, COJIH;
YIJICBOAOPOIBI, TPOCTHIE APHUPHI, CIUPTHI, (HEHOIBI, aTbJACTH b, KETOHBHI,
KapOOHOBBIE KHUCIIOTBI, CIOXHbBIE 3(QUPBI, KUPbI, YIIEBOJbI, AMHUHBI,
AMUHOKHCIIOTHI, OCJIKH)

10

ChopMUpOBaHHOCT YMEHHUSI TPOBOJUTH PACUETHl 110 XUMHYECKHM
dbopMynaM M ypaBHEHHSIM XUMHUYECKHUX pPEaKIHid C WCIOJIb30BaHHEM
(U3NIECKUX BETUYHH:

10.1

Macchl (00beMa, KOTMYEeCTBa BEIIECTBA) MPOIYKTa PEaKIuu, eClIu OJTHO U3
HWCXOJHBIX BEUIECTB JAHO B BHUJIE€ PAacTBOpa C ONPEACIICHHOM MacCOBOM
JI0JIe pacCTBOPEHHOTO BEIIECTBA MM JITAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOH WM 00BEMHOMN J0JIH, BBIXOA MPOIYKTa pEaKIIUU

10.3

TeruoBoro 3 dexra peakui

10.4

00BEMHBIX OTHOIIICHUM ra30B

10.5

10 HaXOXKICHUIO XUMHUYECKOMN q)OpMy.]'ILI BCIICCTBA

11

Brnanenue cucreMoll 3HaHUW O METOJAAX HAYYHOIO IIO3HAHHUS SIBICHUMN
MPUPOJIBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax U YMEHHE IMPUMEHSTh
9TH 3HAHUSA NPU IKCIEPUMEHTAIBHOM HCCIEIOBAHUM BEIIECTB U A
OOBSICHEHUSI XUMHUYECKHX SBJICHUH, HMEIONIMX MECTO B MPUPOJE,
MPAKTUYECKON AEATEIBHOCTH YEJIOBEKA U B IIOBCEIHEBHOM KU3HU

12

ChopMUpOBaHHOCTh yMEHHUS TMPUMEHSTH (KCIOJIB30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBaX BEUIECTB [Jsi SKCHEPUMEHTAIbHOM MPOBEPKHU
TUTIOT€3 OTHOCHUTEIHHO 3aKOHOMEPHOCTEH TPOTEKAaHMs] XUMHUYECKUX
peakiuii W TNPOTHO3MPOBAHUSA BO3MOXKHOCTEH HX OCYILECTBIICHHUS;
CHUCTEMHBIE XUMHUYECKHE 3HAHMS ISl OOBSICHEHUS W TMPOTHO3MPOBAHUS
SIBJICHUM, HUMEIOIIUX €CTECTBEHHOHAYUHYIO MPHUPOAY; I HIPUHATHUS
TPaMOTHBIX PEIIeHUH TPOOTIEM B CUTYAIIUSX, CBSI3aHHBIX C XUMHUEH

13

ChopMHupOBaHHOCTh YMEHUS IJIAHUPOBaTb U MPOBOAUTH XUMHUYECKUUN
OKCIEPUMEHT (TIOMy4eHHEe | W3y4YeHHE CBOWCTB HEOPTraHMYECKHX U
OPraHWYECKHX  BEMICCTB, KAUECTBEHHBIC pEaKIHWH  YIJICBOIOPOJIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJCOMAEPKAIIMX OPTaHUYECKUX BEIECTB,
PEIICHUE DKCIICPUMEHTAJTIBHBIX 3aJ1a4 110 paCliO3HaBaHUIO HEOPTAHUICCKUX
U OpraHWYecKUX BEIIECTB) C COONIONEHUEM TMpaBWJI OE30MaCHOTO
oOpameHuss C  BemIeCTBaMH W JIAOOPATOpPHBIM  00OPYIOBaHUEM;
(bopMynUpOBaTh LENN UCCIEAOBAHMS; IPEACTABIATh B PA3IMYHON dopme
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pe3yabTaThl  AKCIIEPUMEHTA,  AHATM3UpOBaTh W OICHUBATh WX
JTOCTOBEPHOCTD

14 ChopMHupOBaHHOCTh YMEHUSI OCYIIECTBISATH IIEJICHANPABICHHBIN TOUCK
XUMHUYECKON nH(OpMaIuu B pa3iMuHbIX UCTOUYHUKAX (HaydHas U y4eOHO-
Hay4Has JIUTeparypa, CpeacTBa MaccoBOi mHQpOpManuu, cetb MHTEpHET 1
Ipyrue), KPUTHYECKH aHAIM3UPOBaTh XHMHUYECKYI0 HH(OpMaIHUIO,
nepepadbaTeiBaTh €€ M HUCIOJIb30BaThb B COOTBETCTBUU C IMOCTaBICHHOMN
y4eOHOM 3a1aueid

15 ChopMHpOBaHHOCTh ~ YMEHHsI  NPOTHO3UPOBATh, AHAIU3UPOBATH U
OIICHWBaTh HMH(OPMALUIO C TIO3WIHMHA HKOJOTUYECKON Oe30macHOCTH
MOCIICICTBUI OBITOBOH M IPOWU3BOJICTBCHHOW [ESTEIBHOCTH YEIIOBEKa,
CBSI3aHHOM C TiepepabOTKON BemecTB; CHOPMHUPOBAHHOCTh YMEHUI
0CO3HABaTh OMACHOCTh BO3/ICHCTBHS Ha )KUBBIC OPTaHU3MbI OIIPEICIICHHBIX
BCIICCTB, IIOHUMaA CMbICII IIOKa3aTclIsd HpeﬂeHBHOﬁ HOHYCTHMOﬁ
KOHIICHTpAIIMHM, W TIOSCHATh Ha TIPUMEpax CIOCOObI YMCHBIICHHS W
MPEIOTBPALICHUS MX BPEIHOTO BO3ICHCTBUS Ha OPTaHU3M YEIOBEKA

Tabmuna 15.5

[lepeuens 311eMEHTOB coAepxkaHus, mpoepsieMbix Ha EI'D o xumuun

Kon IIpoBepsieMblii 21IEMEHT COAEPIKAHUS
1 Teopernueckre OCHOBBI XUMHUHU
1.1 Crpoenue BemectBa. CoBpeMeHHas MOJENIb CTpOeHusi aroma. PacmperneneHue

ANIEKTPOHOB MO0 SHEpreTMYeckuM ypoBHsIM. Kiaccudukanus XUMHUUECKHX
aneMeHTOB. OCOOEHHOCTH CTPOSHMSI SJHEPIeTUUECKUX YPOBHEH aroMoB (s-, p-, d-
snemMeHToB). OCHOBHOE M BO30YXJAEHHOE COCTOSIHUS aroOMOB. OJEKTPOHHAas
KOH(Urypauus aroma. BaneHTHbIE 2IEKTPOHBI

1.2 [lepnomnueckass cucrema xumudeckux dmeMeHTtoB JI.MI.  Menneneesa.
Ousnueckuit cmbica [lepuonnueckoro 3axkona .M. Meunneneesa. Ilpuunnel u
3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB 3JIEMEHTOB U UX COCITMHEHMH T10 IepruoiaM
U rpynnaM. 3aKOHOMEPDHOCTH B M3MEHEHMH CBOMCTB IPOCTBIX BEILECTB,
BOJIOPOJHBIX COEIMHEHMM, BBICIINX OKCHJIOB U THIPOKCUIOB

1.3 BaneHTHOCTB. DEKTpOOTpUIATENBHOCTD. CTENEHb OKUCICHUS

14 Buapl xuMuueckoit cBs3u (KOBaJICHTHAs, MOHHAS, METAJTTHYECKast, BOJOPOIHAS)
Y MEXaHHU3MBI €€ 00pa3oBaHus. MexXMOIeKyIsIpHbIe B3auMoielicTBUs. BemecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. TUIbl KPUCTALIAYECKUX
peneToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIIA KPUCTANTMYECKON pelIeTKH

1.5 Xumuueckass — peakuus.  Krmaccupukanus — XUMHYECKHMX — peakuuid B
HEOPraHWYECKOW U OPraHUYECKOM XUMHH. 3aKOH COXPAHEHHUS MAacChl BEIIECTB

1.6 CKkopocThb peakliny, ee 3aBUCHMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7 TerutoBsie 3¢ hekThl XUMUYECKUX peakuuid. TepMoXxuMUdYecKre ypaBHEeHHS
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1.8

OOparuMble peaknuu. XUMHUYECKoe paBHOBecue. DakTOpbl, BIUAIOINIME Ha
COCTOsIHME XuMHUecKoro pasHosecus. [Ipunnun Jle [larense

1.9

Onekrponutudeckas aucconnanus. CuipHble U cialbie snmekTponuTsl. Cpena
BOJIHBIX PpAcTBOPOB BEUIECTB: KHCIas, HeWTpalibHas, MienouHas. CreneHb
nucconuanuu. Peakii HOHHOTO 0OMeHa

1.10

l'unponus coneit. Monnoe npousBeaeHue Boabl. Bomopoansiii nmokaszarens (pH)
pacTtBopa

1.11

Crnoco0sb! BbIpa)KeHUS! KOHIIEHTPAIIUK PACTBOPOB: MAcCOBast 10JIsl PACTBOPEHHOTO
BELICCTBA, MOJIIpHAsi KOHLEHTpanus. HacpleHHbIE U HEHACHIILIEHHBIE PACTBOPBI,
pacTBOpUMOCTh. Kpucramuioruaparsl

1.12

OKHCIUTENEHO-BOCCTAHOBUTEIbHBIE peakini. [loBeneHne BemiecTs B cpeiax ¢
paszHbIM 3HaYeHueM pH. MeToapl AJIeKTpOHHOTO OalaHca

1.13

DJEeKTPOINU3 paCTBOPOB M PACIIIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMUHU

2.1

Knaccn@nxaunﬂ HCOPIraHU4CCKHUX COCJIUHECHUM. HOMCHKJ'IaTypa HCOPraHUYICCKHUX
BCIICCTB

2.2

XUMHYECKHE CBOWCTBA BAXKHEHIIMX METAUIOB (HATpWi, Kajaui, KaJbLIUM,
MarHui, ajqrOMUHUN, IIUHK, XPOM, Kelie30, MeIb) M HMX coeauHeHuil. OOmue
CHIOCOOBI TIOYYSHUS METAJIIIOB

23

XUMHYECKHE CBOWCTBA BAKHEHIIMX HEMETAIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, ymepoma U KpeMHHUS) HM = HMX  COCOUHEHUH  (OKCHIOB,
KHCJIOPOJICOJIEPIKAIINX KUCITIOT, BOAOPOIHBIX COSIMHEHUH)

24

I'eneTnueckas CBSI3b HEOPTaHNUYCCKUX BCHICCTB, NPHUHAMJICKAIIUX K Pa3JIMYHBIM
Kj1accaM

2.5

Nnentudukanus HeopraHmyecknx coeanHeHU. KauecTBEHHBIE peakiMu Ha
HEOPraHWYECKHUE BEILECTBA U HOHBI

OcHOBEI OpI‘aHI/I‘-ICCKOI\/'I XUMHNH

3.1

OCHOBHBIE MOJNOKEHUS TEOPUM XUMHYECKOTO CTPOEHHS OpPraHMYECKHX
coequHennii A.M. bytiepoBa. YmepoaHbI CKEJIET OPraHuYeCKOW MOJEKYIIBI.
KparHocTs xummdeckoil cessi, O~ u T-CBA3M | gp’_ sp sp-ruGpmamsammn
opbuTaneil aToMoB yriepoja. 3aBUCMMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO
cTpoeHus moJiekyn. ['omonoru. [omonornueckuii psia. M3omepust u u3omMepsl

3.2

[lonsiTve o  ¢yHkuuoHanbHOM  rpymme.  OpueHTaUWOHHBIE — APQPEKTHI
3aMeCcTUTeNne

3.3

IIpencraBinenue o kiaccu(UKalMU OpraHuYeckux BemiecTB. HomeHkmarypa
OpraHMYECKUX COEJAMHEHUN (cucTeMaThdeckas) W TpUBHUAJIbHbIE Ha3BaHUS
BOKHEUILUX MPEICTABUTEIIEH KJIACCOB OPraHUYECKUX BEIECTB

3.4

CBOOOAHOpAIMKANBHBI WM HMOHHBIM MEXaHW3Mbl peakuuu. [loHsTHe o
Hykaeoduie u anexrpoduie. [Ipasmio MapkoBaukosa. [IpaBuso 3aiitieBa
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3.5

AJikaHbl. XMMUYECKHE CBOMCTBA alIKaHOB: TAJIOTEHUPOBAHHE, JETUIPUPOBAHUE,
TEPMHUYECKOE pa3JIOKEHUE, KPEKHHI, u3omepusanus, ropenue. [lomyuenue
ankanoB. [lukinoankanpl. Crenuduka CBOWCTB IUKIOATKAHOB C MAallbIM
pasMCpoOM IHUKIIA. PeaKHI/II/I MPUCOCOAUHCHUSA U PAIUKAJIBHOI'O 3aMCIICHU A

3.6

AnkeHbpl. XUMHUYECKUE CBOMCTBA: pEaKLMM MPUCOEAMHEHUs (TajJoreHUpOBaHUE,
T'MJIpUPOBAaHUE, TUAPOraJlOTeHUPOBAaHUE, THApaTalys), FOPEHUs, OKUCIECHUS U
noauMepu3anuy. IIpoMelluieHHBIE M J1a0OpaTOpPHBIE CIIOCOOBI  MONYYEHUS
AJIKEHOB

3.7

AnkanueHnsl. XMMHYECKHE CBOMCTBA AJIKaJUEHOB: PEaKLHUHA IPUCOCAVHECHHUS
(ruapupoBaHMe, TaJOT€HUPOBAHHUE), TOpEeHUs U noaumepuszauuu. Ilomyuenue
aJKaJueHOB

3.8

Ankuabl. XMMUYECKHE CBOMCTBA: PEAKLUM MPHUCOCIUHEHUS (TaJIOTCHUPOBAHUE,
TUAPUPOBAHUE, TUIPATAIUS, THIPOTAIOTeHUPOBAHUE) KaK CIOCOO MOydeHUs
MOJMMEPOB U APYrUMX MOJIE3HBIX MNPOAYKTOB. Peakuuu 3amerienus. lopenue
aleTUJIeHa KaK UICTOYHUK BBICOKOTEMIIEPATYPHOIO MUIAMEHH ISl CBAPKU U PE3KHU
MeTaiioB. [IpuMmenenue aneTuieHa

3.9

Apenbl.  XWMHYECKHE CBOWCTBA OCH30J7a: pEaKIHH  AIEKTPOPHILHOTO
3aMelIeHus, MpUcoenuHeHuss (TUIPUpPOBaHKE, TaloreHupoBaHue). Peaxius
ropeanst. OCOOCHHOCTH XMMHYECKHX CBOWCTB Toiyona. Ilomyuenue OeH3o:a.
Oco0eHHOCTH XMMHUYECKHX CBOWCTB cTHpona. [lomumepusanus cTHpoIa.
CriocoObl 1osy4eHus U NPUMEHEHNE apOMAaTUYECKUX YITIEBOIOPOIOB

3.10

Cnuptel.  IlpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHUYECKHME CBOMWCTBA:
B3aUMOJEicTBUE €  HAaTpueM Kak CHoco0  YCTaHOBJIEHUS  HaJIM4us
THJIPOKCOTPYMIbI, €  TaJOr€HOBOJOPOJAAMHM  KAaK  CHOCO0  IMOJIydeHHs
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYIISIpHAs Aeruaparanus. Peakuus ropenus.
[lonydyenne »5TaHOna: peakuus OpOKEHHMs DNMIOKO3bl, TUApATalus 3TUIICHA.
OTUIEHINIMKOIb U INHMLEPUH KaK IPENCTABUTENM IPENEIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

®enon. Xumuueckue cBocTBa (eHosna (peakuuu ¢ HaTpPUEM, TUIPOKCUIOM
Hatpus, Opomom). [lomyuenue peHona

3.12

Anpaerunpl. XUMHUYECKHE CBOMCTBA MPEAEIbHBIX aNIbJIETUAOB: TUAPUPOBAHUE;
Ka4eCTBEHHBIE PEaKIMU Ha KapOOHWUJIBHYIO Tpymmy (peakmusi 'cepeOpsHOro
3epkana”, B3aumoneiicteue ¢ rugpokcuaoM meau (II). Tlomyuenue npenenbHbIX
albACTUNIOB: OKWCIEHWE CIOUPTOB, THApATalus aneTuiaeHa. AICTOH Kak
MPeICTaBUTENb KeTOHOB. OCOOEHHOCTH PEaKIIMU OKUCIICHHS alleTOHA

3.13

KapOoHoBbIe KHCIIOTBI. XMMHUYECKHE CBOWCTBA MpPEEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBONCTB MYpPaBbUHON KHUCIIOTHI.
[Tony4yeHue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJIEHUE
AJIKaHOB, AJIKEHOB, NMEPBUYHBIX CIUPTOB, aJbJCTHI0B. BhIcIIMEe npenenpHble U
HenpeieabHbIe KAPOOHOBBIE KUCIOTHI

3.14

Cnoxsble »¢upsl u kupbl. CrnocoObl TMOJyYEHHUS CIOXKHBIX 3(HUPOB.
Obparumocts peakiuu stepudukanuu. I[IpuMeHeHne CloXHBIX 3QUPOB B
MUIIEBOM M map(roMepHON MPOMBIIIICHHOCTH. JKHUPBI KaK CIOXHBIE 3(UpPbI
IIMLEPUHA M BBICIIMX KapOOHOBBIX KHCIOT. XHMMHYECKHE CBONCTBA KHPOB:
THJIpUPOBaHUE, OKUCIIEHUE. [Maponu3, WIM OMBUIEHHE, >XHUPOB Kak CIOCO0
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MIPOMBIIIJICHHOTO IMOJyYeHUs COJICH BBICIIMX KapOOHOBBIX KHCIOT. MbU14 kax
COJIM BBICHIMX KapOOHOBBIX KUCIOT

3.15

XUMHUYECKHEe CBOICTBA INIIOKO3bl: PEAKIMHM C YYaCTHEM CHHUPTOBBIX MU
QIBJETUAHON TPYNI M MOJOYHOKHCIIOe OpoxeHue. lIpuMeHeHue IIIOKO3bI, ee
3HauU€HHUE B KU3HEIEATENbHOCTU Opranusma. Jlucaxapuasl: caxaposa, MajbTo3a.
BoccranaBnuBarome M HEBOCCTAHABIMBAKOLME Jaucaxapuisl. ['maponus
nucaxapunoB. Ilonmucaxapuiel: Kpaxman, miMkoreH. CTpoeHHe MaKpOMOJIEKYI
KpaxMaja, [IMKOI€Ha M ILe/unrono3bl. (Du3uueckue CBOMCTBAa Kpaxmala H
LEJUTI0NI03bl.  XHMMHUYECKHE CBOMCTBAa Kpaxmaja: THMIpOJIM3, KaueCTBEHHAs
peakus ¢ MoAaoM. XHMUYECKHE CBOMCTBA LIEUIIOIO03bI: THIAPOJIU3, HMOIy4YEHUE
3¢upoB wnemwmono3bl. IloHsATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
alleTaTHBIN LIEJIK)

3.16

AMHHBI. AMUHBI KaK OPraHUYECKHE OCHOBAHUSI: PEAKIMH C BOAOW, KUCJIOTaMHU,
peakiusi TOpeHHs. AHWUIMH Kak [pEeACTaBUTEIb apOMarTHYeCKUX AaMHHOB.
XUMHYECKHUE CBOMCTBA AaHWIIMHA: B3aMMOJCHCTBUE C KHUCJIOTaMHU, OpPOMHOMU
BOIOM, okucieHue. IlomydeHue aMHUHOB alKWIMPOBAaHMEM aMMHaka U
BOCCTAaHOBJIEHHEM HUTPOIPOU3BOJHBIX YIIIEBOJOPOIOB

3.17

AMUHOKHCIOTBI U Oenku. AMHHOKHCIOTHI Kak aMm(oTepHbIE OpraHHMYECKue
coeauHeHusi. OCHOBHbIE aMMHOKHUCIOTHI, oOpasyrommue Oenku. XHUMHYECKHe
CBOMCTBa OEJIKOB: TUPOIIN3, I€HATypalusl, KaueCTBEHHbIE (I[BETHBIE) PEAaKIIMH Ha
OenKku

3.18

CrpoeHne M CTpyKTypa NOJMMEPOB. 3aBUCUMOCTb CBOWCTB IIOJUMEPOB OT
cTpoeHus: MojeKyl. OCHOBHBIE CIOCOOBI TOJYYEHHUSI BBICOKOMOJEKYISPHBIX
COEAMHEHUI: peakluuu MoJUMepHu3alu M THoluKoHJeHcauuu. Knaccudukanus
BOJIOKOH

3.19

Unentudukanus opraHudeckux coeauHeHui. PelmieHne sKcnepruMeHTaTbHBIX
3a71a4 Ha paclio3HaBaHUE OPraHUYECKUX BEIIECTB

3.20

I'eneTnyeckas cBA3b MCKAY KJIaCCaMU OPraHNYCCKUX CO€IUHEHUH

XUMHUS U )KU3Hb

4.1

XuMmus B moBcelHEBHOM ku3HU. [IpaBuna Oe3zomacHOM pabOTBl C €IKUMH,
TOPIOYMMHU M TOKCHYHBIMH BEIIECTBAMH, CPEJACTBAMHU OBITOBON XUMHUH

4.2

XuMus U 310p0oBbe. XUMHUS B MEIULIMHE. XUMHUSI U CEIIBCKOE XO3AMCTBO. XUMUS
B IIPOMBILIUIEHHOCTH. XUMUS U SHEPreTUKa: MPUPOJHBIA U MOMYTHBIA HEeDTIHON
ra3pl, MX COCTaB U wHcnonb3oBaHnue. CocraB HepTH U ee mepepadoTka
(TpupoIHBIE UCTOYHUKH YTIIEBOJOPOIOB)

43

XUMUA M DSKOJOTHA. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOWEH Cpelbl W €ro
nocnenactBus. Oxpana ruapocdepsl, ToUBbI, atMocdepbl, Gopsl U (ayHbl OT
XUMHUeckoro 3arpssHeHus. Ilpobimema OTX0mOB M MOOOYHBIX MPOIYKTOB.
AnbTepHATUBHBIE HCTOYHUKH SHEPTUU

4.4

OO0mue mpencTaBiIeHUs O MPOMBINUICHHBIX CIOC00aX MOMYyYeHHUS XMUMHUYECKHX
BEIIECTB (Ha MpHUMepe MPOM3BOACTBA aMMHaKa, CEpHOM KHUCIOThI). UepHas u
IIBETHAas MCTAJLUTyprus. Crekino u CHUJIMKaTHaA NMPOMBINIJICHHOCTD.
[Ipombiuiennass  opraHuueckas  xumua.  CpIppe€ I8 OpraHUYECKOU
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IMPOMBIINIJICHHOCTH

5 Tunel pacueTHBIX 3a7a4

5.1 PacueTsr Macchl BemecTBa WM 00beMa Ta30B 10 HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, MACCe WIH 00BEMY OJTHOTO U3 YUACTBYIOIINX B PEAKIIMH BEIICCTB

5.2 Pacuetsr TeroBoro a3 dexra peakuum

53 PacueTsl 00beMHBIX OTHOIICHHH Ta30B MPYU XUMUYECKUX PEAKIIHUSIX

5.4 PacueTsr Macchl (0ObeMa, KOJTMYECTBA BEIIECTBA) TPOAYKTOB PEAKIUH, €CITH OHO
13 BEIIECTB JaHO B U30BITKE (MMEET MIPUMECH )

5.5 Pacuersl MaccoBoil uiaM 0OOBEMHOM JOJAM BBIXOJA IHPOAYKTAa pEaKUUU OT
TEOPETHYECKH BO3MOKHOTO

5.6 Pacuersl Macchl (0ObeMa, KOIMYECTBA BEUIECTBA) MPOAYKTA PEAKIMH, €CIIA OJHO
W3 BEHIECTB JAaHO B BHUJE pacTBOpa C OINPEIEICHHOW MacCOBOW JOJIEH
PacTBOPEHHOTO BEIECTBA

5.7 Pacuersl ¢ wucnonp3oBaHWEM TMOHATHUH  "MmaccoBas goss", '"MossipHas
KOHIIeHTpanus'", "pacTBOpUMOCTD"

5.8 Haxoxxnenne MonekyasipHOH (GoOpMylibl OpraHMYEecKOr0 BeHIecTBa IO €ro

INIOTHOCTH M MACCOBBIM JOJIAM 3JICMCHTOB, BXOAAIIMX B €ro CocCraB, HMJIM IIO
IMpOAYKTaM CropaHus
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