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MNOSICHUTEJIBHAS 3AITUCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yabTaTaM OCBOeHMsI (enepalibHOM  00pazoBaTENbHOMN
nporpammel cpenHero obmero odpazoBanusi(®OII COO), npeacrasineHHbIXx B PenepanbHOM
rocyaapcTtBeHHOM oOpa3oBarenbHoM ctangapre COO, ¢ yuérom KoHuenuwu mnpernojaBaHus
yuebHoro mpeamera «XuMHsS» B 00pazoBaTeNbHBIX opraHuzanusx Poccuiickoit denepanuu,
pean3yIoNIMX OCHOBHBIE 00pa30BaTeNIbHBIE MPOTPAMMbI, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasButTus Bocniutanust B Poccuiickoit ®@enepanuu Ha niepuon 10 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHUs Ha YpOBHE YrIyONEHHOrO H3y4eHUS 3aHMMAeT BaXXKHOE MECTO B CHCTEME
€CTeCTBEHHO-HAyYHOro oOpa3zoBanusi ywamuxcsi 10-11 kmaccoB. W3yuyenuwe mnpeamera,
peaym3dyeMoe B YCIOBUAX AU(PPEPEHIUPOBAHHOTO, TPOMUIBLHOTO OOY4YCHHS, MPU3BAHO
o0ecnieunTh 0OIIE00pa30BATEIbHYI0O U OOIIEKYIBTYPHYIO HOJITOTOBKY BBITYCKHUKOB IIKOJBI,
HEOOXO[UMYIO /ISl afanTalui UX K OBICTPO MEHSIOIIMMCS YCIIOBHSIM JKM3HM B COLIUYME, a
TaKXke I MPOAOJDKEHHS OOY4eHHs B OpraHu3alusx MpodecCHOHATbHOro 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OTHOM 13 TPUOPUTETHBIX JIUCIUTLTUH.

B mporpamme mo xuMuu HazHaueHHE npenmera «[IpakTHKyM MO pemIeHUI0 XUMUYECKUX
3aJau» MOJIy4aeT MOJAPOOHYI0 HHTEpHpPETalMi0 B COOTBETCTBUM C OCHOBOIIOJIATAIOUIMMHU
nojoxeHuasmMu OI'OC COO o B3auMOOOYCIOBICHHOCTH IieNieil, colepXkaHus, pe3yJbTaToB
oOyueHHss W TpeOOBaHWA K YPOBHIO TIIOATOTOBKH BBHITYCKHUKOB. CBHUAETENHCTBOM TOMY
SIBIISTIOTCSI CJIETYOIIME BBITIOTHSIEMbIE TPOTPAMMOH 110 XUMHUH (DYHKITUH:

e HMHQOPMAIIMOHHO-METOANYECKAs, peau3alus KOTOpoM oOecreyrBaeT IOJydeHHe
NPECTaBICHUS O IIETSAX, COJACpPKAHWHU, OOIIel cTpateruu OOyYeHUs, BOCIUTAHUSI U
pasBUTHS 00YYAIOLIUXCS CPEICTBAMU IMpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3aLMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT  OIpeJleNIeHue:
OPUHIUIOB  CTPYKTYPHUPOBaHMA M  TOCJIEJOBATEIILHOCTH H3Y4EHHUS y4eOHOro
Marepualia, KOJUYECTBEHHBIX M KAYEeCTBEHHBIX €r0 XapaKTePHCTHK; IOAXOJO0B K
(GOPMHUPOBAHUIO COJEPKATEITHHON OCHOBBI KOHTPOJIS M OIIGHKH 00pa30BaTeNbHBIX
JIOCTIDKEHUI o0ydJaromuxcss B paMKax HTOrOBOHM arrectanud B (OpMe eIuHOTro
roCyJapCTBEHHOTO 9K3aMEHa 110 XUMUH.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUH:



e YCTaHABIIMBACT MHBApUAHTHOE MPEAMETHOE CO/EpKaHue, 00s3aTeIbHOE I U3YUCHUS
B paMKax OTHENbHBIX  Ipodwmied, MpeaycMaTpUBaeT  paclpelesieHue U
CTPYKTYPUPOBAaHHUE €ro IO KJIAaccaM, OCHOBHBIM COAEP)KATEIbHBIM JIMHUSAM/pa3/iesiaMm
Kypca;

e aéT MpUMEpPHOE pacrpeieieHue y9eOHOro BpeMEeHH, PEKOMEHIYEMOTO ISl U3Y4eHUs
OTJICJIbHBIX TEM;

e [pearaeT MNPUMEPHYIO TOCIEAOBATENbHOCTh HM3y4YeHHs Y4eOHOro Mmarepuaia ¢
y4€TOM JIOTUKH [TIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBA3EH;

e AT METOAMYECKYI0 HHTEpPIpEeTalMIoO LeJdell M 3a7ad M3ydyeHUs IMpeaMeTa Ha
yIIIyOJ€HHOM YpPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
o0miero oOpa3oBaHus, COJAEPKATEINBHON XapaKTEPUCTUKU IIJIAHUPYEMbIX pe3yJbTaToB
OCBOCHMS OCHOBHOH 00pa30BaTEIbHOM MPOTpaMMBbl CPEIHEro odmero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEAMETHBIX, IIPEIMETHBIX), @ TAK)KE C YYETOM OCHOBHBIX BHJIOB
y4eOHO-1I03HABaTEIbHbIX JIEMCTBUH OOYYalolIerocss IO OCBOEHHUIO COJCpKaHUs
npeaMera.

[Io BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe IO XUMHUHU IMPEJyCMOTpPEHa

IIPEEMCTBEHHOCTh C 00y4€HHEM XMMHH Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHMUs.

B coorBerctBuM ¢ KoHuenTtyainbHbiMU monoxeHusmu PI'OC COO o HazHayeHUH
npeaMeToB 0a30BOro U yriy0aEHHOro ypoBHEH B cucteMe qu(pepeHIMPOBAHHOIO 00yUYeHUs Ha
YPOBHE CpeIHEro o0mIiero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJIEHHOTO M3yYeHHS HaIpaBJICH
Ha peaJu3allio IPEeEeMCTBEHHOCTH C MOCIEAYIOLUIUM JSTaloM MOJYyYEHUS XHMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHEUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLHMIUIMH B By3aX M OpraHM3alusix cpeHero npodeccuoHaibHoro oopasosanus. B aToii cBszu
uzydeHue npenmera «[IpakTMKyM @O peIIeHHI0 XMMHUYECKHX 3aJauy» OPHUEHTHPOBAHO
IIPEUMYIIECTBEHHO Ha PACUIMPEHUE U YII1yOJIeHHEe TEOPETUYECKON U MPAKTUUECKON MOATOTOBKHU
oOyJaronuxcsi, BHIOpaBIIUX ONpPENeNEHHbIN npoduiib 00ydeHus, B TOM YHCIIE C MEePCHEKTUBOMN
HOCJEIYIOLEro MOJIyYeHUs] XUMHUECKOro oOpa3oBaHUs B OpraHU3aLMAX MPOQecCHOHATBHOIO
oOpasoBanus. Hapsny ¢ atum, B cBere TpedoBanuiit ®I'OC COO k miaHupyembIM pe3yibTaTtam
ocBOoeHHS (enepanbHOM 00pa30BaTEIbHON TPOrPaMMBbl CpeIHEro oO0Iero o0pa3oBaHUs
uzydeHue npeamera «lIpakTUKyMm Mo pemieHu0 XUMUYECKUX 3a/1ay» OPUEHTUPOBAHO TAKXKE Ha
peleHne 3a/1a4 BOCIUTAHUS U COLIMATIBHOTO Pa3BUTHs 00ydaroLuxcs, Ha (OpMHUPOBAHUE Y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUH parMoHaIN3aluN y4eOHOTO TpyAa M 000OLIEHHBIX
CIO0CO0O0B JEATENbHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBINA, HAATIPEAMETHBIN XapakTep.

Cocrasmsitomumu peameta «lIpakTukyM Mo peleHu0 XMMHYECKUX 3a/lad» Ha YpOBHE
yIIIyONEHHOTO U3yUYeHHUs ABISIOTCA YIITyONnEHHbIE Kypebl — «Opranudeckas XuMus» u «Oomas u
HeopraHuueckas xumus». [Ipu onpeneneHnu noaxoaoB K 0TOOpY M CTPYKTYPHOH OpraHu3aluu
COJIep’KaHusl TUX KYypCOB B MPOTpamMMe 10 XUMHH 3a OCHOBY NpuHsATHI nosnoxenuss PI'OC COO
0 pa3uuusax 0a30BOTO U YIITyOIEHHOTO YPOBHEHN U3YUCHUS TIPEIMETA.

OcHOBY coaepkaHusi Kypca COCTaBJISIET COBOKYIHOCTb NPEAMETHBIX 3HAHUN U YMEHHUH,
OTHOCAIIMXCS K 0a30BOMY YpPOBHIO H3yuY€HHs INpeaMeTa. OJTa CUCTeMa 3HaHUM MOJydaeT
ornpeieIEHHOE TEOPETUUYECKOEe JOIMOJIHEHNE, MO3BOJISIONIEE OCO3HAHHO OCBOMTH CYILIECTBEHHO
Oonpmmii 00bEM (hakTONOrHUEcKOro Marepuana. Tak, Ha yriyOJ€HHOM YpPOBHE M3y4YEHHS
npeaMmera  o0ecredeHa BO3MOMKHOCTh 3HAUMTENIBHOTO — YBEJIMYEHUs 00bEMa 3HaHUM O
XMMHUYECKHX 3JIeMEHTaX M CBOMCTBAaX MX COEAMHEHHUI HAa OCHOBE paCIIMpPEHUs U yriyOneHus
MPEJICTABICHU O CTPOEHHMM BEIIECTBA, XUMHUYECKOW CBSI3M U 3aKOHOMEPHOCTSIX MpPOTEKaHUs
peaxkiui, paccMaTpUBaeMbIX C TOYKH 3pEHUS XUMUYECKOW KUHETHUKH U TEPMOJIMHAMUKU.



N3ydenne nepuoanyueckoro 3akoHa W Ilepuoanyeckoil CHUCTEMBI XHUMHUYECKUX HJIEMEHTOB
0a3upyercsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHMYECKHX IPEICTABICHUAX O CTPOCHHHU aToMa.
XuMHUECKasi CBA3b OOBSICHACTCS C TOYKM 3pEHHsSl HHEPreTHUECKMX H3MEHEHul mnpu eé
00pa30BaHUM U PA3PYLICHUH, a TAKKE C TOUKU 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHusl. M3yueHue
TUIIOB peakUuil JomosiHsAeTcss (OPMHPOBAHHMEM NPEACTABICHUH 00 3IEKTPOXUMHUYECKUX
Ipoleccax M JIEKTPOJIM3€E paciulaBOB U PACTBOPOB BELIECTB. B Kypce opraHn4eckoi XMMHUH IIpU
pPacCMOTPEHHUH PEAKIIMOHHOM CITIOCOOHOCTH COEAMHEHUH yrensieTcs 0co00e BHUMaHHE BOIPOCaM
00 3yIeKTpOHHBIX 3¢ (eKTax, O B3aMMHOM BIHUSHHUM aTOMOB B MOJEKYIaxX M MeXaHHM3Max
peaKIui.

Oco0oe 3HaYeHNEe UMEET TO, YTO Ha COJEP)KAHHUE KYpCOB XUMHH YIIIYyOJIEHHOTO YpOBHS
U3yUYEHHs Ul KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYpy U
XapakTep JONOJIHEHUH K oOlIel cucTeMe NMpeIMEeTHBIX 3HAaHMM) OKa3bIBAIOT BIUSHUE CMEKHBIE
npeamersl. Tak, HampuMmep, B COAEpP)KAHUM NpeAaMera A KIacCOB XMMHUKO-(H3UYECKOro
npodwiist 00JIbIIOE 3HAYCHHE OYAYT MMETh DJIEMEHTHl y4eOHOr0 MaTephasia Mo OOIeH XUMHUH.
[Ipy u3yyeHum npeaMera B JaHHOM Ciy4yae akLEHT OyJeT ciaenaH Ha OOIIHOCTh METOJI0B
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHM B XUMHM U B (PpU3MKE: aTOMHO-MOJIEKYJISIpHAs TeOpus
(MoyiekyJisipHass Teopus B (U3UKE), 3aKOHbl COXPAHEHUS MacChl U SHEPrUM, 3aKOHbI
TEPMOJMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOCHUH BELLIECTB U JIPYTOE.

B 10 ke Bpems B copiepykaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOGIIIS
OonblINi yaenabHbIN Bec OyaeT UMeTh OpraHuuyeckas XuMus. B 3Tom ciydae mpenocraBisieTcs
BO3MOHOCTb /17151 60s1ee 0OCTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3aluy KJIETKH Kak
OMOJIOTUYECKOH CHUCTEMBbI, B COCTaB KOTOPOW BXOJST, K IpPUMEPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JUMH/IbI, OCNKH, YIJI€BOABI, HYKIEMHOBBIE KUCIOTHI M Apyrue. IIpum sTom
3HAaHUSA O COCTAaBE€ M CBOWCTBAxX IPEICTaBUTENICH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM Ul M3y4eHUs! CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUs, TUILEBAPEHUSL.

B nnane ¢opmupoBaHuS OCHOB HAy4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHAYYHBIX
METOJIOB IIO3HAHUS U OMbITa MPAKTUYECKOT0 MPUMEHEHUS HayUYHbIX 3HAaHUHM U3ydeHue npeamera
«[IpakTUKyM TO pELICHHI0O XMMUYECKHUX 3a/auy» Ha YIIIyOJEHHOM YPOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3AX C YYEOHBIMHM IpeIMeTaMH, BXOISIIMMH B COCTaB IPEIMETHBIX
obnacrell «EcTecTBeHHO-HayuHble IpeaMeThD», «Marematuka U uH@opmatuka» u «Pycckuit
A3BIK U JIUTEpATypay.

[Tpu u3yyenun ydyeGHoOro mpeamera «lIpakTHKyM MO PELICHHIO XUMHUYECKUX 3ajau» Ha
yrIIyONE€HHOM YpPOBHE TaK)Ke, KaKk Ha YpOBHE OCHOBHOT'O M CpeJHero oduero oopazoBaHus (Ha
0a30BOM ypOBHE), 3a]1a4eil IepBOCTENIEHHOM 3HAUNMOCTH ABJIA€TCS (POPMUPOBAHUE OCHOB HAYKH
XUMHUH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUECKOHN AESITEeIbHOCTH YellOBEKa U
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYpbl. Pemenue 3Toit 3agaun Ha yriayOol€HHOM ypOBHE
W3YYEHHUs MIPEIMETA IPEAIOIIAraeT peaan3aluio TaKuX LelleH, Kak:

e (opMupoBaHHE IMPEJICTABICHUI: O MaTepHaIbLHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX

Y TI03HABAEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e Beayleil poiu B 00ecriedyeHNH yCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA: B PEIICHUU
npo0JieM HKOJIOTMYECKOM, SHEPreTHYecKod W MHUIIEBOM OE30MacHOCTH, B Pa3BUTUHU
MEAMIMHBI, CO3/JaHUM HOBBIX MAaTEpUAJOB, HOBBIX HCTOYHUKOB DJHEPIUH, B
o0ecrieyeHUH  palKOHAJIBLHOTO IIPUPOIOTIOIB30BaHUS, B (dbopmHpoBaHUU
MHUPOBO33pEHUS U 00IEH KyJIbTyphbl YEJIOBEKA, a TAaKkKe IKOJIOTHYECKH 000CHOBAHHOTO
OTHOUIEHHUSI K CBOEMY 3/10POBbIO U MPUPOJHOM CpEIE;



OCBOCHHME CHCTEMBl 3HAHHMM, JEKAIIMX B OCHOBE XHMHYECKOM COCTAaBIISIONICH
€CTECTBCHHO-HAYYHONW KapTUHBI MHpa: (PyHIaMEHTAIbHBIX TIOHSATHH, 3aKOHOB U
TEOPUH XMMHH, COBPEMEHHBIX IPEICTABICHUNA O CTPOCHUM BEIIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJIIPHOM, HAJIMOJICKYJISIPHOM, o
TEPMOJIMHAMUYECKUX W KHUHETHYECKHX 3aKOHOMEPHOCTAX MPOTEKAHHS XUMHYECKUX
peaKkIuii, 0 XHMHUYECKOM PaBHOBECHUH, PaCTBOpPaX M JUCIIEPCHBIX CUCTEMAX, 00 00muUX
HaYYHBIX MPUHIMUIIAX XUMAYECKOTO MTPOU3BOICTBA;

dbopMHupoBaHHEe Yy OOYy4YaOIIMXCS OCO3HAHHOTO IIOHMMaHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMUMHYECKHX 3HAHWHU JUIsi OOBSCHEHHWS KIIOYEBBIX HACH U mpobiem
COBPEMEHHON XHMHH, i OOBSCHEHHUS M MPOTHO3UPOBAHUS SIBJICHUM, HMMEIOIIUX
€CTECTBCHHO-HAYYHYIO TPUPOAY; TPAMOTHOTO PEIICHUS TMpoOJieM, CBSI3aHHBIX C
XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKU C TMO3ULIUA HKOJOTHYECKOU
0€30MacHOCTH TMOCJEICTBUI OBITOBOM M MPOU3BOJACTBEHHOU IEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH C XHMHYECKUM TIPOM3BOJACTBOM, HCIIOJIb30BAaHUEM U IEepepadOTKOM
BEILIECTB;

yriyOJieHHe TPEACTABICHUI O HAy4YHbIX METOAaX I103HAHUS, HEOOXOAUMBIX IS
NpUOOpETEeHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBACHEHUS XUMHUECKUX
SBJICHUM, HWMEIOIIMX MECTO B IMPUPOAE, B TMPAKTHYECKOW JCATEIbHOCTH U
MMOBCETHEBHOM KU3HH.

B 1uane peanuzamuu  TEpBOOYEPENHBIX BOCHHUTATENBHBIX M PAa3BHBAIOMIMX (YHKIUH
LIEJIOCTHOM CUCTEMBI CpeHEro o0Iiero o0pa3oBaHMs MPHU HU3YyYEHHM IpeaMeTa «XUMHs» Ha
yII1yOJIE€HHOM YPOBHE 0COOYIO aKTyaabHOCTh IPUOOPETAIOT TaKHUE LIENU U 3a]1a4H, KakK:

BOCIIUTaHHE YOEXKIEHHOCTM B I03HABAEMOCTH SBJIEHUH HPUPOIBI, YBAXKEHHUS K
npoleccy TBOpYECTBa B 00JACTH TEOPETUYECKMX M NPUKIATHBIX MCCIEJOBAaHUN B
XUMHH, (POPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHUBALlMM K OOYYEHMIO M IMO3HAHUIO, CIIOCOOHOCTEH K CaAaMOKOHTPOIIO U
CaMOBOCIIUTaHHUIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX [IEHHOCTEH;

PasBUTHUC IIO3HaBaTCIIbHBIX HHTEPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
criocoOHocTe oOyuaromuxcs, (OPMHUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOLIEHUS K
caMOOOpa30BaHUIO U HENPEpPhIBHOMY O00pa30BaHMIO KaK YCJIOBUIO YCHEIIHOH
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITENIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

dbopMUpOBaHHE YMEHMH U HABBIKOB Pa3yMHOr0 TPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTMYECKON  KyJIbTypbl,  NpPUOOpPETEHHE  OMbITa  OOIECTBEHHO-TIOJNE3HOU
DKOJIOTHUYECKOM 1E€ATENBHOCTH.



COJAEP)KAHUE OBYYEHUA

OPI'AHUYECKASA XUMUS

TeopeTu4yecKkue OCHOBbI OPraHUYeCKOl XUMMHU.

[IpenvMer ¥ 3HaUYeHHE OpPraHUYECKONM XHWMHHU, NPEICTaBICHHE O MHOrooOpasuu
OPraHUYEeCKUX COCIUHECHUM.

ONEKTPOHHOE CTPOEHUE aroMa YIJIepoJa: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BanentHble BO3MOKHOCTH aToMa yriepoaa. XuMU4eckas CBsi3b B OPraHMYECKUX COCTUHEHHSIX.
Tunel rubpuau3anuu aTOMHBIX opOHuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJCHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUA aTOMHBIX OpOUTaleH, G- U
n-cBsi3u. OnuHapHas, JABOMHAs M TpoilHas cBA3b. CrocoObl pas3pbiBa CBsI3€d B MOJIEKYJAX
opranuueckux Bemiects. [lonstue o cBOOOJHOM paauKale, HyKJIeopuiie u 3eKTpoduie.

Teopusi crTpoeHusi opraHudeckux coeauHeHuii A.M. byrtiepoBa u COBpeMEHHBIE
IIPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUU CTPOEHHUSI OPraHUUYECKUX COEAMHEHU.
Monekynsipuple W CTPYKTypHBbIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHUYHBIX BHIOB:
pa3BEpHyTas, CoOKpaméHHas, ckeneTHas. M3omepus. Buabpl u3oMepun: CTPyKTypHas,
MPOCTPAHCTBEHHAs. JJNEKTPOHHBIE J(PGEKThl B MOJIEKYIaX OPraHUYECKUX COCIUHEHUHN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o Kiaccu(puKauy OpraHudeckux BemecT. [loHsTHE 0 QYHKIMOHATHLHON
rpynne. I'omomnorus. ['omonoruueckue paasl. CuctemMarnueckas HOMEHKIIATypa OpTaHUYEeCKUX
coenuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHocT M KiIacCUpUKalusg  OpraHmyeckux  peakuuil.  OkuciaurenbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B OPraHUUECKON XUMHUHU.

DKCTepUMEHTAIbHBIE METOJIbI M3YYEHHUS BEIIECTB U UX MPEBPAIllEHUI: 03HAKOMIIEHUE C
oOpa3liaMu OpraHM4ecKuX BEIIeCTB W MaTepUallaMd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. ['omonorndeckuil psifi ankaHoB, oOmias Gpopmyna, HOMEHKIATypa U U30MEpHS.
NIeKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN AJIKAaHOB, SP -THOPHIM3AIMS aTOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. OU3HUeCKue CBOMCTBA ATKAHOB.

XHUMHUYECKUE CBOMCTBA aJIKaHOB: PEAKIMM 3aMEIICHUs, U30MEPU3ALINH, ErUIPUPOBAHUS,
UMKIW3alUU, TUPONU3a, KpekuHra, ropeHus. llperncraBmeHne o MexaHU3ME peakUuil
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupoae. CriocoObl 1oJyueHus: U NPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mast Gpopmyrna, HOMeHKIaTypa u u3oMepusi. OCOOEHHOCTH CTPOCHHUS U
XUMHYECKHX CBOMCTB MaiblX (IHUKJIOMPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKIJIOTICHTAaH,
IUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0aIKaHOB.

Anxkensl. 'omonornyeckuil psj aikeHoB, oOuias Gopmysa, HOMEHKIATypa. DIEKTPOHHOE
U TMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKEHOB, sz-l"I/I6pI/IIII/IBaI_II/I}I ATOMHBIX OpOHTamnei
yriepoja, 6- U n-cBsa3u. CTpyKTypHasi U TeoMeTprueckas (Iuc-TpaHc-) uzomepus. dOusznueckue
CBOWCTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: pEAKIHUHM MPHUCOCAMHEHUS, 3aMEUICHUS B O-
MIOJIOXKEHUE TPU JBOWHOW CBS3M, NOJMMeEpHU3aluu M okucieHud. lIpaBuno MapkoBHUKOBA.
KadecTBeHHBIE peakIuy Ha 1BOIHYIO CBsI3b. CIOCOOBI MOTYUYEHUS M IPUMEHEHHE AIKEHOB.

Ankamuensl.  Kmaccudukammst — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHEIE,
kymynupoeartvle). (OCOOEHHOCTH  DSJEKTPOHHOTO CTPOCHHS M XUMHUYECKHX  CBOMCTB



CONPSDKEHHBIX NHUEHOB, 1,2- u 1,4-nmpucoenunenue. [lomumepuszanusi CONpsSKEHHBIX TUECHOB.
CriocoObI nostyueHust 1 IPUMEHEHUE alTKaHeHOB.

Anxunbl. 'oMonornyeckuii psia ankuHOB, o0mas ¢popMmysia, HOMEHKIATYpa U H30MEpHUS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aJKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEANHEHNS, AUMEPU3alMi U TPUMEpHU3alluu, OKUCIeHHs. KucIoTHRIE CBOICTBA aJIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuu Ha TPOHHYIO CBs3b. CrocoObI
MOJIyYEHUS U MPUMEHEHUE alIKUHOB.

Apomartudeckue yrieBoaoposl (apeHsl). ['omonornyeckuit psija apeHos, odmas popmyna,
HOMEHKJIATypa M U30Mepusi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
du3nuecKkue CBOICTBa apeHOB. XMMHYECKHE CBOMCTBa OEH30JIa M €ro TOMOJIOTOB: PEaKIHH
3aMenieHus B OCH30JIbHOM KOJIbIIE U YIJIEBOJAOPOIHOM pajauKalle, peakluu MPUCOeIUHEHUS,
OKHCJICHHE TOMOJIOTOB Oensona. [IpeacraBienue o0 OpueHTHPYIOMIEM IEHCTBUU 3aMECTUTENEH
B OCH30JILHOM KOJIbIIE Ha MPUMEpE AIKHIBHBIX PaJuKajoB, KapOOKCHUIBHOH, THIPOKCHIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajioreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuzamust  ctupona. CrocoObl  MONyYeHUST U NPUMEHEHHE  apoOMaTHYECKHUX
YIJIEBOIOPOIOB.

[Mpuponnstii ra3. [lomyraeie HedTsHBIE Ta3el. HedTs u e€ mpoucxoxaenue. KameHHbIH
yroiib U TPOAYKTHl ero mnepepadorku. CrocoObl mepepaboTKu HEPTH: MEePEeroHKa, KPEKWHT
(TepMHUYECKHA, KaTaTUTUYECKHii), pudopmMuHr, nupoiu3. [Ipogykrsr nepepaboTku HedTH, UX
MPUMEHEHHE B IPOMBIIIIEHHOCTH U B OBITY.

['eneTnyeckas CBsI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DJNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOPOI0B. Peaknuu 3amerieHus
rajioreHa Ha THAPOKCOTPYIIy, HUTPOTPYIIy, LHUAHOTPYIIy, amuHorpymmy. JleiicTtBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHOUPTOBOrO  pacTBopa mEnouyn. BzaumopelicTBue
JUTaJIOTEHAIKAHOB C MarHueM M LMHKOM. [IoHsATHE O MEeTaloOpraHM4ecKUX COEIUHEHUSX.
Hcnonp30BaHne TallOr€HIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHUKE U TPU CHUHTE3€
OpPraHWYECKHUX BEIECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BELIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
¢u3nyecKux  CBOMCTB  YIJIEBOAOPOJOB  (pacTBOPUMOCTb),  KAue€CTBEHHBIX  peakuui
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM MOAHOW BOJIbI, pacTBOpa
nepMaHraHata Kajius, B3aUMOJCICTBUE alleTWIeHa ¢ aMMHUAayHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHapyXeHHE yriepoJa M BOJOpPOJa B OpPraHMYECKHX BEIIeCTBaX,
MOJIyYE€HUE ATHJIEHA U H3Y4YEHHE €ro CBOMCTB, O3HaKomjieHHEe ¢ Koiuiekuuamu «Hedte» u
«Yromp», ¢ oOpa3suamMu IUIaCTMAacC, KAay4yKOB U PE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxamme opranndeckue CoeIMHEHUs.

[IpenenbHble OnHOATOMHBIE cHUpPTh. CTpoeHHEe MOJeKyl (Ha MpUMepe MeTaHoja U
sTaHoisa). ['oMmonorudeckuii psisa, odmas Gopmysa, n30Mepus, HOMEHKIJIATypa M KJIacCU(UKAITHSI.
@u3nyeckue CBOICTBA NPEIENIBbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHsle CBA3M MeEXny
MOJIEKYJIAMH ~ CIIUPTOB. XHMMHYECKHE CBOMCTBA: pEaKIMM 3aMELIEHUus, JeruapaTaiui,
OKHCJIEHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMHU U HEOPraHMYeCKUMHU KucioTamu. KauecTBeHHas
peaxkiusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBUE 3TaHOJIa U METAHOJIa Ha OpPraHM3M 4YellOBeKa.
CriocoObI nostyueHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Tpocteie 3¢upsl, HOMeHKIaTypa 1 n3zomepusi. OcCOOEHHOCTH (PUBNYECKUX M XMMUYECKHX
CBOMCTB.



MHoroaromusle CIHMPTH — JTHICHIIUKONb M IiMUepuH. dusndeckue M XUMHUYECKHE
CBOMCTBA: peakUuU 3aMEIICHUs, B3aUMOACUCTBUE C OPraHUYECKMMH U HEOPTaHWYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peaklusi Ha MHOrOaTOMHbIE cnupThl. IIpencraBienue o MexaHusme
peakuuii HykieouiabHOro 3amerenus. Jleiicteue Ha opranusM yenoseka. CriocoObl NOTy4YeHUs
Y IIPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHue MOJIEKYIbl, B3aUMHOE BIUSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO S/Ipa.
Ousnueckue cpoiictBa (henoma. OcCOOEHHOCTH XMMHUYECKHX CBOMCTB (enona. KadecTBeHHBIE
peakuuu Ha (enon. TokcuuHocTh (enona. CrnocoObl MOMy4EeHUS M IpUMEHEHHE (eHoa.
denonpopManbaeruaHas CMOIA.

KapOoHuIbHBIE COENMHEHHMS] — QIBJCTUABI M KETOHBL. JJEKTPOHHOE CTPOCHHE
KapOOHMIIBHON rpymmbl. ['OMonOruyeckue psapl albJeTHAOB M KETOHOB, oOmias ¢opmyna,
U30MepHUs M HOMEHKiIaTypa. dusuyeckue CBOWCTBA alabACTUAOB M KETOHOB. XHUMHUYECKUE
CBOMCTBA albJETHJOB M KETOHOB: peakuuu mnpucoeauHeHns. OKHCIEHUE albJIeruioB,
KaueCTBEHHbIE peakUMM Ha anpjerujpl. CriocoObl MOJIyYeHUS U NPUMEHEHHUE ajbAETUIOB U
KETOHOB.

OnHOOCHOBHBIE IpeJiesibHble KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS MOJIEKYJ
KapOOHOBBIX KHUCHOT. M3omepuss m HoMmeHkiartypa. Du3MuecKkue CBOMCTBA OJHOOCHOBHBIX
IpeleibHbIX KapOOHOBBIX KHUCIOT. BomOpoaHbIE CBA3M MEXAY MOJIEKYIaMH KapOOHOBBIX
KHACJIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOWMCTBA, pEAKIHs 3TepU(UKALUHU, PEaKIHH C
y4acTHEM YIJIeBOJOPOJHOro paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT — CIOKHBIX 3upax. MHOroobpasue KapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTUHOBAs, OJICMHOBAs, JUHONE8AA, JUHONEeH08as KUCIOThL. CrocoOsbl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 2¢upsl. ['omonornueckuit psn, obmas Gopmyna, n3oMepus ¥ HOMEHKIATYpa.
Du3nyecKnue 1 XUMAYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U IIEJTIOYHOU Cpelie.

XKupsl. Ctpoenue, pusnyeckre U XMMUYECKHE CBOWCTBA HUPOB: TMIPOIU3 B KUCIOH U
meno4Hoi cpee. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIMX OCTATKH HEMPEASIbHBIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBI14 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOFOIIEE JICHCTBHE.

OOmast xapaktepucTuka yrieBojnoB. Kiaccudukanus yriaeBogoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapuabl: TIIOKO3a, (PyKTO3a, Tanakro3a, pubo3a, Ae30KCcupudo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B mnpupone. dorocuHTe3. XMMHYECKHME CBOWMCTBA
[JIIOKO3bl: PpEaKkIMM C YYacTUEM CHUPTOBBIX W aJNbJAETUAHOW TIpyHN, CIUPTOBOE U
MOJIOYHOKHCII0e OpoxeHue. IIpuMeHeHHe TIIOKO3bl, €€ 3HAauyeHHe B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuiel: caxapo3a, MajbTO3a M JaKTo3a. BoccraHaBinuBaronye U
HEBOCCTaHaBIUBalOLMe aAucaxapuibel. ['maponus nucaxapuaoB. Haxoxzaenue B mpupone u
npuMmenenue. [lonmcaxapupl: Kpaxmaln, IIMKOTeH U 1emnoio3a. CTpoeHne MaKpOMOJEKYI
Kpaxmaja, TJIMKOI€Ha WU LeuIoio3pl. (PDu3nueckue CBOMCTBA Kpaxmajga M ILEJIIH0JI03bI.
XVMMHYECKHE CBOMCTBA Kpaxmalsa: THIPOJIM3, KauyeCTBEHHAsl PEeakuus ¢ MOJOM. XUMHUYECKHE
CBOICTBa IEJITI0I03bl: THAPOIIN3, MOTyYeHne 3(pupoB 1emtoa03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN IIENK).

OKCHEpUMEHTAJIBHBIE METOJbl M3YyYEHUS BELIECTB U MX IMPEBPALIEHUI: PaCTBOPUMOCTH
pa3IMyYHBIX CIMPTOB B BOJAE, B3aWMOACWCTBHE JTAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
cupTa B ajJbJETH] Ha pacKaJI€HHONM METHOW NPOBOJIOKE, OKHCJIEHHME H3THIJIOBOTO CHUpPTa



JTUXPOMATOM Kajusi (BO3MOXKHO HCITOJIb30BAHUE BUICOMATEPHAIIOB), KAYECTBEHHBIE PEaKIIMU HA
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u rugpoxkcunom meau(ll)), peakus rmunepruna
¢ rugpokcuiom meau(ll), xummuueckue cBoiicTBa pacTBOpa yKCyCHOM KHUCJIOThI, B3aUMO/IEHCTBHE
pacTBopa TiroKo3bl ¢ Tuapokcuaom meau(ll), B3ammomelcTBue Kpaxmana ¢ HOJIOM, PEIICHHE
SKCTIIEPUMEHTAIBHBIX 3371a4 110 TeMaM «CrupThl U peHomnbly, «KapOoHoBbIe KUCTOTHI. CII0KHBIC

3pUPBD».
A30TcoepKkalme OpraHnyecKue coeIMHeHusl.
AMHMHBI — OpraHM4ecKkue NpOHM3BOAHBIE aMMmHuaka. Kiaccupukanus aMUHOB:

anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHUE MOJEKYII,
obmas ¢opMmyia, u3oMepusi, HOMEHKJIATypa U (pU3UUEecKre CBOWCTBA. XUMHUYECKOE CBOMCTBA
amndaTHuecKuX aMUHOB: OCHOBHBIC CBOWMCTBA, AKUIUPOBAaHUE, B3aUMOJCHCTBHE TMEPBHUYHBIX
aMHMHOB C a30TUCTOM KUCIO0TON. CONU aTKHUIAMMOHUS.

AHWIVH — IPEICTaBUTENIb aMUHOB apoMaTH4eckoro psana. CtpoeHue anwinHa. Bzaumuoe
BIIMSIHUE TPYINl aTOMOB B MoJjekysie aHuinHa. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHUJIMHA.
KauectBennsle peaknuu Ha aHWIUH. CIOCOOBI TONyYeHUS W TPUMEHEHHE amu(aTUICCKHIX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH301a.

AmuHokucnotel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENN  O-
aMHHOKHUCJIOT: TJIMIUH, ajlaHuH. PU3nYecKue CBOWCTBA aMHHOKHCIOT. XMMHYECKHUE CBOMCTBA
AMUHOKHCIIOT KaK aM(pOTEpHBIX OPraHUYECKUX COCAMHEHUH, peakius TMOJUKOH/ICHCAIIUH,
o0Opa3oBaHHe NMENTHAHON CBsA3H. buonornyeckoe 3HadeHre aMHUHOKHCIOT. CHHTE3 U TUIPOIIH3
MENTUI0B.

benku kak npupoansle mosumepbl. llepBuunasi, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: TMIPOJIN3, JIEHATypalys, KaueCTBEHHbIE peakluu Ha
OeIKu.

OKCIIEpPUMEHTAIbHBIE METOJbl M3YYEHHS BELIECTB M MX IPEBPALICHUN: PACTBOPEHUE
OeJIKOB B BOJIE, JICHATypalusi OEJIKOB MPU HArpeBaHUM, IIBETHBIC PEAKIIMU HA OENKH, pelieHue
OKCIIEPUMEHTAJIBHBIX 3a7ad IO TeMaM «A30TCOJEpKaIlllie OPTraHUYECKHE COCIUHEHUS» U
«Pacno3HaBaHne OPraHMYECKUX COCTUHEHUI.

BbicokoMoieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEp, TOJUMED,
CTPYKTYpHOE 3BEHO, CTEIMEHb MOJIMMEpU3aIluu, CpPeAHss MoJekyispHas macca. OCHOBHBIC
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHNN — OJIMMEPU3ALIUS U MOJTUKOHAEHCAIUS.

[Tonumepuslie MaTepHuabl. [Imactmaccel (monMATUTIEH, MOJIMIPONUJIEH,
TTOJIMBUHUJIXJIOPUI, TTOJTUCTHPOJT, MOJIMMETHIIMETAKPHIIAT, MOJIMKAapPOOHATHI,
noJua THIeHTepedTanar). YTuiuzanuus u nepepaboTka IacTuka.

DnacToMepbl: HaTypaldbHBIA  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaaneHOBBIH,
XJIOPOMPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHna: HaTypanbHbBIE (XJIOMOK, IMIEPCTh, MIENTK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH M JIABCaH).

[Tomumepsl  crenuanbHOrOo  Ha3HaueHHUs (TermoH, KeBmap, dSIEKTPOMPOBOISIINE
MOJIMMEPBI, OMopasaraeMple MOJIMMEDPHI).

DKCIEepUMEHTATbHBIE METOABl M3YUCHUS BEIIECTB M UX MPEBPAIICHUN: 03HAKOMIICHHE C
oOpasaMu TPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, TUTACTMAcC, KaydyKOB, peIIeHUe
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHMe MJ1aCTMACC U BOJIOKOHY.

Pacuérnbie 3aaun.



Haxosxnenne MoseKysipHO (hOpMYIIbl OPraHUYECKOTO COSTMHEHHSI TT0 MaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXIACHHE MOJEKYISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BbEMY) TPOTYKTOB PEAKIIMK M/UJIH UCXOHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (OPMYITBI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOWCTB WM CIIOCOOOB IOJYYCHUS,
onpeJieJICHUE AOIU BbIX0/Ia IPOIYKTa PEAKIIUN OT TEOPETUUECKU BO3ZMOMKHOTO.

MexnpeamMeTHbIe CBS3H.

Peanuzamust MEXNpEIMETHBIX CBSI3€M MpPU  HW3YYECHUH OPraHUYECKOM XHMHH B
OCYIIECTBIISIETCS 4Yepe3 HCIIO0Ib30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX MOHSATHUH, TaK W
MOHSATUHN, TPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJINW3, CUHTE3, KiIaccu(pukamus, HAOIIOACHHE, H3MEpPEHUEe, SKCIIEPUMEHT, MOJICIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3WYCCKUE BEIMUUHBI,
€IMHUIIBI K3MEPEHUS, CKOPOCTh, YHEPTHSI, Macca.

buonorus: knerka, opraHusM, sKocucTeMa, ouochepa, MeTabOIU3M, HACIEACTBEHHOCTD,
aBTOTPOHBIA M TETEPOTPOGHBIA TUI IMHUTaHUS, OpokeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpadus: mone3Hbie KCKOTIAEMbIE, TOTUIHBO.

TexHoNOrus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOILIIUE CPEJICTRA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YIJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUM € CHCTEMHO-AEATENbHOCTHBIM MOJIXOAOM B CTPYKTYpEe JIHYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS IpeiMeTa Ha YPOBHE CpelHEero oouero oOpa3oBaHUs BbIJICIEHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJICHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH W CaMOOIPENEICHHUIO;
HaJIM4Me MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTh  OOydYaroUIMXCs
PYKOBOJICTBOBAThCSl HPUHATHIMH B OOIIECTBE MpPaBUIAMU W HOPMaMmM IOBEACHUS; HAINYHE
NIPaBOCO3HAHUS, YKOJIOTHIECKON KYJIBTYPHI; CIIOCOOHOCTh CTABUTH LEJNH M CTPOUTH KU3HEHHBIE
TUTaHBI.

JIMYHOCTHBIE Ppe3yNAbTaThl OCBOEHHS MperMeTa OTPaKaloT CPOPMHUPOBAHHOCTH OIBITA
MIO3HABATENILHOM M MPAKTUYECKON [eATeNbHOCTH OOYYaloUIMXCs B TPOILECCe pean3aluu
00pa3zoBaTenbHON AESTETHHOCTH.

JIMYHOCTHBIE PEe3yNabTaThl OCBOCHUS IpEIMETa OTPaXaloT CPOPMHPOBAHHOCTH OIIBITA
MIO3HABATENILHOM M MPAKTUYECKON [eATeNbHOCTH OO0YYaloUIMXCs B TPOILECCe pean3aluu
00pa3oBaTeNbHON JAEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS

OCO3HAHMSI O0YJAIOIUMICS CBOMX KOHCTHUTYIIHOHHBIX TPaB U 0OSI3aHHOCTEH, YBaXKCHHUS K
3aKOHY U MPaBOIOPAIKY;



MPEJICTABICHUSI O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEILHOCTH MPH CO3JAHUH YYEOHBIX MPOEKTOB,
pelieHnr y4yeOHbIX U MO3HABATENbHbIX 3314, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IPY aHAJIN3€ Pa3IMYHBIX BUJOB yUYEOHOH NEesATEIBLHOCTH;

2) IaTPHOTHYECKOr0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAHIO0 OTE€YECTBEHHOMN
XUMUH;

YBa)KEHHsI K IPOIeCCY TBOPYECTBA B O0JACTH TEOPUH W TPAKTHUECKOTO MPUIIOKECHUS
XUMHH, OCO3HAaHUS TOIO, YTO JAHHbIE HAYKH €CThb pEe3ylbTaT JJIUTENIbHBIX HAOIIOACHUMH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;

MHTEpeca M TI03HABaTeIbHBIX MOTHMBOB B IIOJIYYEHHH U TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PEUICHHS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEJCHHE U MOCTYNKH CBOMX TOBApHUINEW C MO3HUIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEACTBUI MOCTYIKOB;

4) popMUpPOBaHNS KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTeH 3I0pOBOrO M 0Oe30macHoro o0pas3a KHU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
KHU3HH, B TPYIOBOH JIEATEIBHOCTH;

NOHMMAHHSA LEHHOCTH NPaBWJI UHAMBUAYAJIbHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIOJIEH;

OCO3HAHMsI IMOCIEACTBUI M HEMpPUATHS BPEIHBIX NPUBBIUEK (YHMOTPEOJIEHUS aKOroJs,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOro BOCIUTAHMS :

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-MCCIIEOBATENIbCKOW JeSTEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pELIEHUU MPaKTUYECKHX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO MpodeccHil pa3InyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBa)XEHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAOBOHl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHIMBUIYaJbHOW TpaeKTOpuu oOpa3oBaHUS,
Oyaymeit mpodeccun U pean3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEHN 00I11eCTBa;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

9KOJIOTMYECKH 11€J1eCO00pa3HOro OTHOIIEHHUS K NMPUPOAE KaK MCTOYHHUKY CYIIECTBOBAHHS
JKH3HH Ha 3eMiIe;

NOHUMAaHHMA TJI00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB Ha COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPeIbl;



OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH Ui PELIEHUsI BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOI'O HENPUATHUS JIEUCTBUM, MPUHOCAIIMX BpPEI OKPYKAIOLIEW NMPUPOJHOM Cpele,
YMEHHMsI MPOTHO3UPOBATH HEOJIAroNpUsATHBIE HKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIMYUs PA3BUTOrO SKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpbI, OIbITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJILHON, KOMMYHUKATUBHOMN U COLMANIBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
00LIECTBEHHON IPAKTHKHY;

MOHMMAHUA CHEIU(PUKA XHMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MHUpE KaKk O €AMHCTBE IPHUPOJbI U YEJIOBEKA, B MO3HAHUM IMPHUPOAHBIX 3aKOHOMEPHOCTEH U
pelIeHruu IpodsieM COXPaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJS COBPEMEHHOH IUBWIM3AIMHU: B €€
FYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHMM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpbI, B pELIEHUH ITI00AbHBIX IPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOM, MUIIEeBOM M HKOJIOTMYECKOHl Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
o0ecreyeHn! yCIOBH yCIEUTHOTO TPyAa U SKOJIOTHYeCKH KOM(GOPTHOM KM3HU KaKIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOH TI'PAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTHM METOJIOB IO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIF30BaTh MOMy4yaeMble 3HAHMS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOLIEro MHpAa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUSI Jie71aTh 000CHOBaHHbBIE 3aKJIFOUEHHUS HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIINXCS JaHHBIX
C 1IEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B pEAIbHBIX KU3HEHHBIX CUTYaLUsIX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKON eI TEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M CcaMOOOpa3oBaHMIO, K
AKTUBHOMY TOJYYEHHIO HOBBIX 3HaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUuyHBIX cdepax npodeccHoHaTbHON
JeSITEIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yiabTaThl OCBOSHHUS MPOTPAaMMbI MO XMMHH Ha YpPOBHE CPEIHEro
o01rero o0pa3oBaHuUs BKIIOYAIOT:

3HAYUMBIC HJIA q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqa}01m/1xcz MCKIUCHUIITIMHAPHBIC
(MeXMnpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAOIINE IIEIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIeIOBaHNE, HAOIIOIeHUE, U3MEPEHHUE, YKCIICPUMEHT U JIpyTHE);



YHUBEpCaJbHbIE  yueOHble  JAeHCTBMS  (TO3HABaTelbHblE,  KOMMYHHMKAaTHBHBIE,
peryisaTuBHbBIE), oOecneunBaone (OpMHUpOBaHHE (YHKUIMOHAIBHOM TI'pPaMOTHOCTH U
COLMAIbHOM KOMIIETEHIIMH 00yYaroIuXxcs;

CHOCOOHOCTh  OOY4YaroLIMXCA  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble JIEHCTBHS B IIO3HABATENBHOM U
COLIMAJIbHON IIPAKTHKE.

MertamnpeqMeTHbIe pe3yJbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCAIBHBIMH YYEOHBIMU
II03HABATEIbHBIMHU, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JI€HCTBUAMHU.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS

1) 6a30Bble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITeNIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpENENATh LENU JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JIOCTHKECHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IIEJISIMHU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHMN NPHUEMBI JIOTMYECKOIO MBILUIEHUS: BBIICIATh
XapakTepHble TMPU3HAKKM TOHATHUI M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHUS OT/ICTBHBIX (DAKTOB M SBJICHUH;

BBIOMPATh OCHOBAHUS U KPUTEPUU IS KIacCHU(PUKAIIUU BEUIECTB U XUMHUYECKUX PEAKITUii;

YCTaHaBJIMBATh IPUYMHHO-CIICACTBEHHBIE CBSA3H MEXY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHHUSIX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIIOYCHUS;

INPUMEHSTh B MPOIECCEe MO3HAHUS HCIOIb3yeMble B XMMHUH CHMBOJIMYECKUE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJI€MEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUU — TPU PEIICHUH YUeOHBIX
MO3HABATEJIPHBIX W TMPAKTUUYECKUX 3aJ]a4, MPUMEHITh Ha3BaHHBIE MOJEJIbHBIC MPEIACTaBICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB M XUMHUECKUX PEAKIIHil.

2) 0a3oBbIe HCCIeA0BaATENIbCKUE 1eliCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMUYECKUX PEAKITUI;

dbopMyIupoBaTh IENM M 3aJa4d  HUCCJICIOBAHMS, WCIOJIb30BaTh IIOCTaBICHHBIE W
CaMOCTOSITENNbHO C(OPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEJILHOTO IUIAHUPOBAHUS M TPOBEACHUS YYCHHUYECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMsI HAOIIOAaTh 32 XOJOM IMPOIECCa, CAMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIeIoBaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIOMCKY METOJOB pELICHUS
MPaKTUYECKUX 3a/1a4, MPUMEHEHUIO Pa3IUYHBIX METOJIOB [TO3HAHMS.

3) padora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHMKAX HWHGOpMAIuK (HAYYHO-TIOMYJIsIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble Tocobus, pecypcel HHTepHeTa),
AHATM3UPOBATh HWH(MOPMAIIMIO PA3NUYHBIX BUIAOB U (HOpPM TPEICTABICHUS, KPUTUYECKU
OIIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEYHBOCT;



(GopMynHpoBaTH 3ampoChl M NPUMEHATh Pa3MUHBIC METOABI IIPH IOMCKE U OTOOpe
uHpopManru, HeoOXOAMMOM IS BBITOJIHEHHSI YUeOHBIX 3a7a4y ONpeaeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIB30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIFHO BBIOMPATh ONTHUMAIBbHYIO (hOpMYy HpencTaBiIeHuss HHGopManuu (CXeMsl,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTOJIb30BaTh HAYYHBIA SI3bIK B KadyeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpOpManMeil: NPUMEHSATh MEXIpeaMeTHble ((PU3MYeCKHe W MaTeMaTH4YeCKHue) 3HAKH |
CHMBOJIBI, POpMYJIBI, A00pEeBUATYpBI, HOMEHKIIATYPY;

HCII0JI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

3aJ]aBaTh BOMPOCHI 0 CYIIECTBY 00CYK/1aeMOil TeMbI B XOJI€ TUAJIOTa U/WUJIH TUCKYCCHH,
BBICKA3bIBaTh UJICHU, q)OpMYHI/IpOBaTI) CBOM INPCIJIOKCHUA OTHOCUTCIIbHO BLIITOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYNIATh C NPE3EHTAUUEH pe3yibTaTOB I103HABATEIbHOM JEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO MJM COBMECTHO CO CBEPCTHUKAMH IPU  BBIIOJHEHUM XUMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYEeCKON paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanuzanuu y4yeOHOro mpoekTa, M (OpMYIUpPOBATh BBIBOJABI IO PE3yJIbTaTaM MPOBEIEHHBIX
MCCIJIEJOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0/€ 00CYXK/I€HUS U OOMEHAa MHEHUSIMH.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIE 1CHCTBHA:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npe/ularaeéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHUU Y4YEOHBIX M MCCIIEJOBATENbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOTyYEHHUS! HOBBIX 3HAHUI O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYIIECTBIISITH CAMOKOHTPOJIb JIEATEIHHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

MNPEIAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOrPAMMBbI IO XMUMHUU Ha YriayOIEHHOM ypOBHE Ha
YPOBHE CpeHEero OoOIIero oOpa3oBaHUs BKIIOUAIOT crenuuyYecKkue s y4eOHOro mpeaMera
«[IpakTUKyM MO PElICHUI0 XUMUIECKHX 3a/1a4y» Hay4HbIE 3HAHUs, YMEHHS ¥ CIIOCOOBI JeiCTBUI
M0 OCBOEHUIO, HHTEPIIPETALUN U TPEOOPA30BAHUIO 3HAHUH, BUBI JIEATEIBHOCTH TI0 MOIYYCHUIO
HOBOI'O 3HAaHHA U ITPUMCHCHUIO 3HaHUH B Pa3IINYIHBIX yqe6HBIX CUTYyallMAX, a TAaKXKC B pPCaJIbHBIX
JKU3HCHHBIX CUTyalUAX, CBA3AHHBIX C xumueil. B nmporpamMme 1Mo XHMUHU MPEAMCTHBIC
pe3yIbTaThl MIPEICTABICHBI IO TOJaM H3y4YeHUSI.

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpaKaroT:



c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MeCTe W 3HAYEHHH OPraHUYECKOM XHUMHH B
CHCTEME E€CTECTBEHHBIX HAYK U €€ poJIi B 00ECIIEYCHUH YCTOHYMBOTO PAa3BUTHUS YEIIOBEUECTBA B
peIIeHur MPOOIEM IKOJIOTUYECKOM, IHEPTeTUUYSCKOW M TMUIIEBONH O€30MacHOCTH, B Pa3BUTHU
MEAMIIMHBI, CO3JJaHHUM HOBBIX MaTEpPHAaJiOB, HOBBIX HMCTOYHUKOB JHEPrHH, B OOECIeueHUU
paloHaIbHOIO MPUPOJIONOIB30BaHMS, B (DOPMUPOBAHUU MUPOBO33PEHUS U OOLIEH KYIbTYpbI
YeJIOBEKa, a TaKKe DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollue
HNOHATHS — XMUMHYECKHIl 3JIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00oyouka aroma, S-, p-, d-
aTOMHbIE OpOMTAJIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHMSI aToMa, TMOpHUIM3alus aTOMHBIX
opOuTanel, HMOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTEIEHb OKHUCIIECHUS,
XUMHUYECKasi CBs3b, MOJIb, MOJISIpHAasT Macca, MOJIAPHBIA O0O0BEM, YIJIEPOJHBIM CKEJeT,
byHKIIMOHAIbHAS TPYIIa, pajuKai, CTPYKTypHble (Qopmyibl (pa3BEPHYTHIC, COKpALIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TMPOCTPAHCTBEHHAs (reoMeTpuueckasi, ONTHYECKas),
M30MEPBI, TOMOJIOTUYECKUN psiJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJI- U a30TcoAepikKalliue
OpraHUYECKHUE COCIUHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHBIC
COEIMHEHUS; TeOpUH, 3aKoHbl (mepuoaunueckuit 3akoH JI. M. MenneneeBa, Teopusi CTpOCHHS
opranuueckux BemectB A. M. byriepoBa, 3aKOH COXpaHEHHsI MacChl BEILECTB, 3aKOH
COXpaHEHMsSI U MPEBpALlCHMs] DSHEPTUUM NPU XUMHYECKHX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXkKAlllue B OCHOBE MOHUMaHUS
OPUYMHHOCTH U CHCTEMHOCTH XHMHYECKHMX SBJICHMI, TMPEACTAaBICHUS O MEXaHHU3Max
XUMHUYECKUX PEaKIUi, TEPMOJMHAMUYECKHMX W KHUHETHUYECKHX 3aKOHOMEPHOCTSAX  HX
MPOTEKaHUs, O B3aUMHOM BIIMSHHM aTOMOB W TPYII aTOMOB B MOJIEKyJax (MHAYKTHUBHBIN U
Me3oMepHbIi 3 dekTr, opueHTaHThl | 1 Il poxa); dakrosornyeckue CBEICHHS O CBOWMCTBAX,
cocTaBe, OJyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUHU BAKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TPAKTHUUECKON JEATEIbHOCTU YEJOBEeKa, OOIIMX Hay4yHbIX MPUHIUNAX XUMHYECKOIO
IIPOM3BOJICTBA (Ha MpUMeEpE MPOU3BOACTBA METAHOJIa, IEPEPadOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHHUIA: BBISBIIATh XapaKTepHbIe MPU3HAKN MOHATUN, YCTaHABIUBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS MIPU ONMKMCAHUM COCTaBa, CTPOEHUS U
CBOICTB OPraHUYECKUX COCTUHECHUN;

c(OpMHUPOBAHHOCTh YMEHUI:

HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJI1 COCTABIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYECKHX BEIIECTB;

COCTaBISITh ypaBHEHUS XHMHUYECKUX peaKkUud M  pacKpblBaTb WX  CYIIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUl MOCPEICTBOM COCTaBIIEHUS  3JIEKTPOHHOTO
OamaHca ATHX peakUuid, peakiuii HMOHHOTO oOMeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

U3TOTaBIMBAaTh MOJEIM MOJEKYJ] OpPraHMYecKWX BEIIECTB JUIsl WUIIOCTpallUd UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUH: yCTaHABINBATH MPUHAJICKHOCTh U3YYEHHBIX OpPraHHYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOEHUIO K ONpEeeNEHHOMY KIIacCy/TpyIIe COeJMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucteMarndeckoir HomeHkarype (IUPAC) u nmpuBoauTh TpUBHAIHHBIE HA3BAHUS
JUISL  OTAETBHBIX TPEJCTaBUTENEH OpraHWYecKUX BELIECTB (STWIIEH, AaleTHJIEH, TOIyoll,
TJIMLEPUH, DJTUJICHTINKONb, (eHon, QopManbaerun, amneTanbIeru, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAasl KHUCJOTa, CTE€ApUHOBAs, OJICMHOBAs, MAJbMUTHUHOBAs KUCIOTHI, TJIUIIMH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUJIUH, TUBUHUII, U30IIPEH, XJIOPONPEH, CTUPOI U JIPYTHE);



c(OPMHUPOBAHHOCTh YMEHHS ONPEACNATh BUA XUMHUYECKOW CBSI3M B OPTaHUYECKHX
coeMHEHUsX (KOBaJCHTHAsI U MOHHAS CBS3b, G- U T-CBSI3b, BOJOPOIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHSI TIPUMEHSATH TOJOXKCHHUS TEOPUU CTPOSHUS OPTraHUYECKHX
BemiecTB A. M. bytiepoBa aisi 0OBbsICHEHHsT 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOMCTBA THITMYHBIX PEACTABUTEINCH pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEUIECTB:
QIKAHOB, NUKIOAJIKAHOB, aJKEHOB, AJIKATUCHOB, AJKWHOB, apOMAaTUYECKHX YTJIECBOJOPOJIOB,
CIMPTOB, ANBJIETUIIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIIOKHBIX 3()HUPOB, KHUPOB,
HUTPOCOCTUHEHUN U aMUHOB, aMHUHOKHCIIOT, OETTKOB, YTIIEBOAOB (MOHO-, IU- U MOJIHCAXAPHUIIOB),
WUTIOCTPUPOBATh TCHETUYECKYIO CBS3b MEXKAY HHUMH YPaBHCHHSIMH COOTBETCTBYIOIIUX
XUMHYECKHX PEaKIUil ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (HOpMYT,

c(OPMHUPOBAHHOCTh yMEHHUSI TIOATBEPXKIATh HA KOHKPETHBIX MPHMEPAaX XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPAaTHOCTH W THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31 ), B3AUMHOTO BJIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOYHHKH YIJIEBOJOPOJHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUH O €CTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUS — HAOJIOJICHUHM, W3MEPCHHU, MOJICIIMPOBAHUM, OSKCIIEPUMEHTE (peajbHOM U
MBICJICHHOM) ¥ YMCHHUSI IPUMEHSTh 9TH 3HAHUS;

c()OPMUPOBAHHOCTh ~ YMCHHSI TPUMCHSATH OCHOBHBIC  OINEPAMA  MBICITHTEIHLHOU
NEeSITeTbHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, O00O0OIIEeHHe, CHUCTEMAaTH3alHIO0, BBISBICHHE
NPUYHHHO-CJICICTBEHHBIX CBSI3€H — JIJI1 M3YYCHUSI CBOMCTB BEIICCTB U XUMUYECKUX PEAKIIHIA;

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIIATH B3aMMOCBSI3b XMMUYCCKUX 3HAHUHN C TIOHATHIMU U
NPEJCTAaBICHUSAMH JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEJAMETOB il 0ojiee OCO3HAHHOTO
MOHMMaHHS CYIIHOCTH MaTepHaJbHOTO €IUHCTBA MHpPA, UCTOJIH30BATH CHCTEMHBIC 3HAHUS II0
OpraHWYECKON XUMHUU AJi OOBSCHEHUS U MPOTHO3UPOBAHUS SBICHUI, UMEIOIUX €CTECTBEHHO-
HAYYHYIO IPUPOY;

c(OPMHUPOBAHHOCTh YMCHHH: TPOBOJHWTH PACYETHl 10 XHUMHUYSCKHM QopMyiaM H
YPaBHEHHUSIM XUMHUYECKUX PEAKIMi C HCIOJIb30BaHHEM (PU3MUECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJUYECTBEHHOH CTOPOHBI:
pacuéThl IO HAXOXKJICHUI0O XMMHUYECKON (HOpMYIbI BEIIECTBA MO U3BECTHBIM MACCOBBIM JOJSM
XUMHYECKHX DJIEMEHTOB, TPOJAYKTaM CrOPaHUs, ITIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHA: MPOTHO3HPOBATH, aHAIM3UPOBATh M OLIEHUBATH C MO3HIINI
HKOJIOTHUECKOM O0€30MacHOCTU MOCIEACTBUS OBITOBOM M NPOM3BOJCTBEHHOM JAEATENBbHOCTH
YeNOBEeKa, CBSI3aHHOW C MepepaOdOTKON BEIIEeCTB, HCIIOJIB30BaTh IMOJYYEHHbIE 3HAHUSA IS
MPUHSITHS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYAIUAX, CBI3aHHBIX C XMMHUCH;

c(OPMHUPOBAHHOCTh YMEHHWH: CAMOCTOSITENTFHO TUTAHUPOBATh M MPOBOJUTH XUMHUYECKUN
DKCIIEPUMEHT (TIONyYeHUE U U3yYeHHE CBOMCTB OPraHNYECKHUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU
VIIEBOJOPOAOB PA3IMYHBIX KIJIACCOB M KHUCIOPOJCOJEPKAIIMX OpPraHMYeCKUX BEIIEeCTB,
pelIeHne OKCIEPUMEHTANBHBIX 33/7ad 10 PAClO3HABAHUIO OPTraHWYECKHWX BEIIECTB) C
coOnrofieHreM TMpaBuil  0e30macHOro oOpalleHuss C  BellecTBaMH U JJaOOpaTOpHBIM
obopynoBanueM, (GoOpMyIUpPOBaTh IENb HWCCIEIOBaHUS, MPEACTABIATh B pasNudyHON (dopMme
pe3yNIbTaThl IKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUH:



coOJI01aTh MpaBWia AKOJOTHYECKH IE€JI€CO00Pa3HOTO TOBEACHHS B OBITY U TPYIOBOM
JEATETbHOCTH B LEJSAX COXPaHEHUsI CBOETO 3J0POBbs, OKPYXKAIOIIEH MPUPOIHON Cpelabl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO ACMCTBHSI HAa JKUBBIE OPraHU3MbI OMpPENeIEHHBIX
OpraHMYECKUX BEIIeCTB, HOHUMas cMbIch noka3zatesns [1K;

AHAIM3UPOBATh  IEIECOOOPA3HOCTh  NMPUMEHEHHS  OPTaHMYECKUX  BEHIECTB B
MPOMBINIJICHHOCTH M B OBITY C TOUKH 3PEHUS COOTHOIIICHUSI PUCK-TIONH3a;

c(OpMUPOBAHHOCTh YMEHHI: OCYLIECTBIIATH IEJICHANPABICHHBIM MOUCK XUMHYECKON
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHUYCCKH aHATM3UPOBATH XUMHUYECKYIO
uHpopMalnio, epepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C TOCTABICHHON y4eOHOU
3a7a4en.

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHuyeckas XUMHs
OTPaXKaIoT:

c(hOopMUPOBAHHOCTH MPEJICTABIICHUN: O MATEPHAIIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
U TI03HABAa€MOCTHU SIBJICHUM MPUPOIBI, O MECTE M 3HAYCHHH XUMHH B CHUCTEME €CTEeCTBEHHBIX
HayK U e€ poiiu B 00€CIeYeHUH YCTOWYMBOTO Pa3BUTHSI, B PEHICHUU MPOOJIEM SKOJIOTHYECKOH,
OHEPreTHYECKOH W THINEBOH O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuajioB,  HOBBIX  HMCTOYHHUKOB  DHEPrud, B  OOECHECUCHHH  PAIMOHAIBHOIO
MPUPOIONIONIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTYphl UeJIOBEKa, a TAKKE
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSITHS — XUMAYECKUH 3JIEMEHT, aTOM, SIPO aTOMa, U30TOIIBI, AJICKTPOHHAsI 000JI09Ka aToMa, S-
, p-, d-aroMHBIe OpOWMTA, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMa, THOPUIM3AIUS
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTENEHBb
OKUCTICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, MeTaJuIMuecKasi, BOJOPOIHAs),
KpUCTAJUTMYECKasi peméTka, XUMHUYECKas PEaKius, PacTBOp, SJIEKTPOJHUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTUYECKAs  AUCCOLMAIMS, CTENEeHb JUCCOLMAIMM, BOJOPOAHBIA  IOKAa3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOH 3(h(PEKT XUMHUECKON peakluu, CKOPOCTh XUMHUYECKON
peaKIuu, XUMHUYECKOE pPaBHOBECHE; TEOPUU U 3aKOHBI (TEOPHS DIEKTPOJIMTHUECKOU
quccounanuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,
3aKOH COXPAHEHUS W TPEBpAIllEHUs YHEPTHH MPH XUMHUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHUH,
MHPOBO33PEHUYECKHE 3HAHUSA, JEKAIlUe B OCHOBE MOHUMAHUs MPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKUX SIBJICHHM; COBPEMEHHBIC TMPEACTABICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJISIPHOM YPOBHSIX; TMPEACTaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJMHAMUYECKMX W KHUHETHUYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHWs, O XHWMHYECKOM DPABHOBECHH, pacTBOpaX W JHCIEPCHBIX CHCTEMax;
(aKTOJIOTUYECKHE CBEJCHHUS O CBOWMCTBAaX, COCTaBe, MOJTYYEHUH M O€30MacHOM HMCIOJIb30BAaHUHU
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATETHHOCTH YEIOBEKa,
00X HAYYHBIX MPUHIIUIIAX XUMUYECKOTO TPOU3BOICTBA;

c(hOopMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbBIE MPU3HAKU TMOHATHH, YCTAaHABINBATh
WX B3aUMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIIME TMOHSATHS TPU ONMHMCAHWH HEOPTaHWYECKUX
BEILECTB U UX MPEBPAILCHHUI;



c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJHKY JUIsl COCTaBIICHUS
dbopMyn BENIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUi, CHUCTEMATHYECKYyI0 HOMEHKIATYPY
(IUPAC) u TpuBHasibHbIC Ha3BaHMsI OT/ICIIbHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKUX
9JIEMEHTOB B COEIUHEHUSX, BUJ XUMHUYECKON CBS3HM (KOBAJIEHTHAs, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAs ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBSICHATh 33aBUCUMOCTh CBOWMCTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOM PEIIETKH, OOMEHHBIM U JJOHOPHO-aKLETITOPHBIH
MeXaHHU3Mbl 00pa30BaHMs KOBAJIEHTHOU CBSI3H;

c(OPMHPOBAHHOCTh YMEHHU: KJIACCH(PHULIMPOBATh: HEOPraHMYECKHE BEIIECTBA IO HX
COCTaBY, XMMMUYECKHUE pEaKLUU [0 PA3IUYHBIM INPU3HAKAM (YUCILYy M COCTAaBY pEarupyromux
BEIIECTB, TEIUIOBOMY J3(PQEeKTy peaklud, H3MEHEHHUIO CTENeHEeHl OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa M JIPYrHe); CaMOCTOSITENbHO BbIOMpATh OCHOBaHUS U
KpUTEPUU 11 KJIaCCU(UKALUY U3YYaeMbIX BELIECTB U XUMHUUECKHUX PEaKIIMii;

c(hOpMUPOBAHHOCTh YMEHHMsI PACKpBIBATh CMBICT Tiepuoauyeckoro 3akona [, U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh NIEKTPOHHOE CTPOECHHUE aTOMOB M MOHOB
XUMHYECKHX JJIEMEHTOB IIEepBOro—4erBéproro mnepuonos llepumommueckon cucremsr JI.H.
MeneneeBa, UCNOb3Yys MOHATUS «IHEPreTUYECKUE YPOBHUY, «IHEPreTUUECKHUE MOTYPOBHUY,
«S-, p-, d-atoMHBIC OpOUTATM», «OCHOBHOE U BO30YXKIEHHOE SHEPIETHUYECKUE COCTOSHHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOMCTB XHMHYECKHX OJJEMEHTOB U HX
COEOMHEHUH 1o niepuojaM u rpynmam Ilepuoguueckoii cucremsl [. . MenaeneeBa, BaJ€eHTHbBIE
BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IIEKTPOHHBIX 000JIOUEK;

c(OpMUPOBAHHOCTh YMEHHUU: XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMHYECKUE
CBOMCTBA BEUIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE I'€HETHYECKOM CBSA3U
MEXy HEOPTaHHYECKMMU BEIIECTBAMHU C IIOMOILIBIO0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKHUX
peaxiuuii;

c(OpPMUPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTh: OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuuii MoCpeaCTBOM COCTaBJIEHHS AJIEKTPOHHOIrO OajaHca 3TUX peakluil; peakiuil HOHHOIO
oOMeHa MNyTEM COCTaBJIEHUS HX IMOJHBIX M COKpAaUIEHHBIX HOHHBIX YpaBHEHHI; peakuuil
TUAPONIN3a; PeaKIUil KOMILIEKCOOOpa3oBaHus (Ha MpPUMEPE THAPOKCOKOMIUJIEKCOB IIMHKA U
ATIOMUHMUS);

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAHHUS XUMHUYECKHX
peakiuui ¢ y4€TOM MX DHEPreTHYECKHUX XapaKTEPHUCTHK, XapaKTep HW3MEHEHHMS CKOPOCTH
XUMHUYECKON PEaKkIMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (DAKTOPOB, a TaKkKe XapaKTep CMEIleHUs
XUMHUYECKOTO PaBHOBECHUS TOJ1 BIUSHUEM BHEIIHUX Bo3aelicTBuil (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEepU30BaTh XUMUUYECKHE PEaKIIUH, JIeKalllie B OCHOBE
MPOMBIIIJIEHHOTO TIOJYyYEHHUS] CEpHOW KHUCJIOThL, aMMHaka, oOOIIMe HaydHble MPUHIIUIIBI
XUMHUYECKHX TPOMU3BOJCTB; LEIECOOOpPa3HOCTh NPUMEHEHUS HEOPraHWYEeCKUX BEIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIICHUSI PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJIQJICHHS CHCTEMOM 3HAHWI O METOJ/IaX HAyYHOTO TIO3HAHUS SIBJICHUI
Opupoabl — HaOMIOJEHHe, U3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (pealibHblil U
MBICTICHHBIN), UCTIONB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] MPUMEHSATHb 3TH 3HAHUS TMPHU
OKCIIEPUMEHTAJIbHOM WCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEOIINX MECTO B IPUPOAE, MPAKTHUECKON JIEATEIbHOCTH YEJIOBEKA U B [IOBCETHEBHOM JKU3HU;



c(OpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
MPEICTaBICHUSIMA JPYTHX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JJisi 0ojliee OCO3HAHHOTO
IMOHUMaHUs MaTEPUATBHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHHUS MIPOBOJIUTH PACUETHI: C UCIOIb30BAaHUEM MOHATUN «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAI[Ms»; MAcchl BellecTBa Ui 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB; TEIUIOBOTO 3(PQeKTa peakluy; 3HAYeHUsT BOJOPOJHOTO ITOKA3aTENs PAaCTBOPOB KUCIIOT
U 1IeJouel ¢ M3BECTHOM CTENEeHbI0 TUCCOLMAluU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
MPOJIYKTa PEAKLMH, €CJIU OJHO M3 MCXOAHBIX BELIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MAacCOBOW JI0JIed pacTBOPEHHOTO BEHIECTBA WM JAaHO B HW30BITKE (MMEET MPUMECH); IOJIU
BBIXO0/Ia TPOJIYKTA PEAKIIUU; OObEMHBIX OTHOILIEHUH T'a30B;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCIIEPUMEHT (TMPOBEICHUE peakluii HOHHOTO 00OMeHa, OATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BEUIECTB, OIPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBI0 UHAUKATOPOB,
W3YYCHHUE BIUSHUS PA3IHYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIMH, peIIeHUue
SKCIIEPUMEHTANBHBIX 337au Mo TemMaMm «Mertamibs» u «HeMeramnsl») ¢ coOI0AeHHEM MpaBUil
Oe3omacHOro obOparieHus C BellecTBaMH U JabopaToOpHbIM 000pyIdoBaHHEM, (OPMYIHUPOBATH
[eNlb  HCCICNOBAHUs, TMPEACTABIATh B Pa3NUYHONM (QopMe pe3yabTaThl OIKCIEPUMEHTA,
AHAJIU3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUHN: COOII0OAATh MpaBuja MOJIb30BAHUS XUMUYECKOW MOCYIOU U
nabopaTtopHbIM 000pyAOBaHUEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMU
[0 BBINIOJHEHUIO JA0OPATOPHBIX XHMHYECKHX OIBITOB, AKOJOTHYECKH IIesIeco00pa3HOro
MOBEJCHUSI B OBITY M TPYIAOBOM HEATEIBHOCTH B IEJISIX COXPAHEHHS CBOETO 3/J0POBbBS,
OKpY’Kalllled NPUPOJHON CpeAbl U JOCTHXKEHHS €€ YCTOMYMBOTO pPa3BUTHUS, OCO3HABaTh
ONAaCHOCTh TOKCHYECKOI'O JEHUCTBHSI HA KUBBIE OPraHU3MBbl OIPEACIEHHBIX HEOPraHUYECKHX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOM
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4eOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGopMmaruu, WHTEepHET U JApyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U HUCIOJIb30BATh B COOTBETCTBUM C IMOCTaBICHHON yueOHOMI
3a/1a4uen.
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ITPOBEPAEMBIE HA EI'D IO XUMUHU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOUM OBPA30BATEJIBLHOM NPOT'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHus

1

11

1.2

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Bnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

OCHOBOIIOJIArarolue MOHATUSA (XMMHUYECKUH 3JIEMEHT, aTOM, H3O0TOIIbI,
3NIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIN ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHHME aToMa, HOH, MOJEKYJa,
BAJIEHTHOCTb, JIEKTPOOTPULIATENILHOCTb, CTEIEHb OKHCIICHMS,
XUMHUYECKass CBA3b (O- W T-CBA3b, KpPATHbIE CBSI3U), THOpUAM3ALMSL
aTOMHBIX oOpOuTaneil, KpUCTaJUIMUecKas pemeéTKa, MOJb, MOJISpHas
Macca, MOJSIpPHBIA 00BEM, MOJSpHAs KOHILEHTpPALUs, pPacTBOPbI
(MCTUHHBIE, JUCHEPCHBIE CUCTEMBbI), KPUCTAJUIOTUAPATHI, YIIIEPOAHBIH
CKeJeT, (YHKIMOHaJbHAsl TpYIIa, paguKai, HU30MEpbl, CTPYKTypHas
dopmymna, um3zomepus  (CTpyKTypHas, TreoMmMeTpudeckas  (mmc-,
TPaHCU30MEpHsI), TOMOJIOTHUECKUH psill, TOMOJOIH, YIJIEBOJOPOIbI,
KHUCJIOPOA- M a30TCOJepXKalllie COEJUHEHUs, OMOJIOrMYecKH aKTHUBHBIC
BellecTBa (YriaeBoibl, JKUPbI, OEIKHU), MOHOMED, IOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHMS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKHX peakiuil (OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE, 3K30- U
SHIOTEPMHUYECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepOreHHBIE,
oOpaTtuMble U HEOOpaTHUMBbIE), PACTBOP, SJIEKTPOIMUTHI, HEIIEKTPOJIUTHI,
ANEKTPOIUTUYECKAsT AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIINUTEND,
BOCCTAaHOBUTENb, JJEKTPOJIU3, CKOPOCTb XHUMHYECKOW  peakluw,

XUMHUYCCKOC paBHOBeCI/Ie)

TEOPUM M 3aKOHBI (TEOpUsS XUMHUECKOTO CTPOEHHUS OpPraHUYEeCKHX
BemectB A.M. BytnepoBa, Teopus 3IEKTPOJUTHUYECKONW TUCCOLMALINY,
[lepuoanueckuii 3akon .M. MenneneeBa, 3aKk0OH COXpaHEHUS Macchl),
3aKOHOMCPHOCTH, CUMBOJIMUECKHI S3BIK XUMHHU, MHPOBO33PCHUYCCKUE
3HAHHUS, JIEKAIIUE B OCHOBE IOHMMAHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBICHHUH, COBPEMEHHBIE MPEACTABIEHUS O CTPOCHHUU

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HA/IMOJIEKYJISIPHOM YPOBHSIX

13

IpCaACTaBICHUA 0 MEXaHUu3Max XUMHUYECKUX peaKHI/II\/'I,
TEPMOANHAMHUYCCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX nux

MMPOTCKAHUS, O XUMHUUYCCKOM PABHOBCCHU, JUCIICPCHBIX CUCTCMAaX




14

1.5

(akToNOrMUecKue CBEICHHUS O CBOMCTBAaX, COCTaBe, IMOIYYCHUH H
0€30MacHOM  HUCIOJIb30BAaHWM  BAXKHEUIIMX  HEOPraHUYECKHX |
OPraHWYECKUX BEIIECTB B OBITY W TNPAKTHYECKOH JEATEIbHOCTH

YECJI0BCKa

o0Iye HaydHbIC NMPHHIMIIBI XMMHUYECKOTO IPOU3BOJICTBA (HA MpHUMeEpe
MPOM3BOACTBA CEPHOW KHCJIOTHI, aMMHakKa, METaHOJa, IepepadOTKU
HedTH)

ChopMupoBaHHOCTH YMEHHIA BBISBIISITh:

2.1

XapaKTCPHBIC IIPpU3HAKA u B3aMOCBA3b HU3YUCHHBIX HOHSITI/II>'I,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IHpPU OIIHMCAHUU CTPOCHUA U

CBOMCTB HEOPTraHNUYCCKUX U OPraHNYCCKUX BECIICCTB U UX npeBpameHHﬁ

2.2

3.1

B3aHMOCBS3b XHMUYCCKHUX 3HAHUN C MOHATHSIMH H npeacTaBJICHUAMUA
APpyrux mnpeamMeToB IAJist 0oJsiee OCO3HAHHOIO MOHHMMAHHSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOT'O €AUHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIb30BATh!:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'O COrO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HAa3BaAHHA
BCHICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUuXx U

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

XMMHUYECKYI0 CHUMBOJMKY JUIsl COCTaBI€HHUS (DOPMYJI HEOPraHUYECKHUX
BEIIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX
U CKEJETHBIX) (POPMYJI OpraHUUECKUX BEIIECTB

CpopMUpOBaHHOCTH YMEHHUS KIACCU(DUIIMPOBATD:

HEOpraHWYeCKHe BEIIEeCTBA, CAMOCTOATENIbHO BHIOMpATh OCHOBAaHUS U
KPHUTEPHH JUTS KITACCU(PHUKAIIMN N3yJaeMbIX XUMHIECKIX 00BEKTOB

OpPraHM4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

4.3

M0 Pa3IUYHBIM TPU3HAKaM (YUCIYy U COCTaBY PEArupyIOIIMX BEIIECTB,
TErIOBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTENeHEeW OKUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akuuu, y49aCTUro KaTanﬂsaTopa)

ChopmupoBaHHOCTE YMEHHUSI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 niepuonoB [lepuoanueckoit cucrtemsr JI. 1.
MenpeneeBa U UX BaJEHTHBIE BO3MOXHOCTH, UCIIOJIb3YSl MTOHATHS S-, p-,

d-3ﬂeKTp0HHBIe 0p61/1Tan1/1, SHEPTCTUYICCKHUC YPOBHU

ChopMHUpPOBAaHHOCT YMEHHS OOBSCHATh 3aKOHOMEPHOCTH H3MEHECHHS

CBOMCTB XMMHMYECKHUX DJIEMEHTOB H O6p8.3yeMLIX UMH CO€OUHEHMH IIO0




[IEpUOJAM U I'PYIIIaM

ChopMHpOBaHHOCTh YMEHMSI COCTAaBJISITH YPABHEHHS] XHUMHUYECKHX

! peaKknuii ¥ pacKpbIBaTh UX CYIIHOCTb:
71 OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM COCTABJICHHUS
' AJEKTPOHHOIO OajlaHca 3TUX peakLuit
YpaBHEHHUS PEaKIUi pa3TUYHBIX THUIIOB; TOJHBIE M COKpAIIEHHBIC
1.2 ypaBHEHUS PEaKIMii MOHHOTO 0OMEHa, YYUTHIBAS YCIIOBHUS, IIPH KOTOPBIX
9TH PEaKIUU UAYT J0 KOHIA
73 peaKuuii THUAPONIN3a, PEaKIUi KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe
' THAPOKCOKOMILICKCOB IIMHKA U AJTFOMUHHUS )
8 ChopMHUpOBAaHHOCTH YMEHHS TIOITBEPIKIATh:
Ha KOHKPETHBIX IIPUMEpPaX XapaKTep 3aBUCHMOCTH PEaKIIMOHHOMN
CIIOCOOHOCTH OPTraHMYECKMX COCIWHEHWH OT KpPAaTHOCTH M THUIA
8.1 KOBAJICHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIMSIHUS aTOMOB H TPYIII
aTOMOB B MOJICKYJIaX, a TAK)KE OT OCOOCHHOCTEH peall3aliy Pa3IHIHbIX
MEXaHHU3MOB IIPOTEKAHUS PEaKITU
8. XapaKTepHble XMMHYECKHE CBOWMCTBAa BEIIECTB COOTBETCTBYIOIIHMMHU
' JKCIIEPUMEHTAMH U 3aIllMCSMU YPAaBHEHUN XUMUYECKUX PEaKIuil
ChopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BayKHEHIIME
CBOMCTBa BEIICCTB, IPUHAICKANIUX K ONpPEASIEHHBIM KjaccaM H
9 TpymIaM COeIUHEHUN (IIPOCTHIC BEIIEeCTBA, OKCUIBI, TUAPOKCHUIBI, COJIH;
YTIEBOJOPOIBI, TPOCTHIC YQUPBI, CIUPTHI, (DEHOIIBI, ATTBACTHIBI, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CIOXHBIE A(GUPBI, KHUPBI, YIIEBOJbI, AMHHBI,
AMUHOKHCIIOTBI, OSITKH)
ChopmMupoBaHHOCTE yMEHHUS MPOBOAWTH PACUETHl O XUMHUYECKUM
10 dbopMylnaM W YpaBHEHMSIM XUMHYECKHX PEaKIMi C HCIOIb30BAaHUEM
(bU3MYECKUX BEJIUYMH:
Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTA PEAKIIMHU, €CIIH OJIHO
10.1 13 UCXOJIHBIX BEIIECTB JJaHO B BHJIE PACTBOPA C OMPEAEIEHHON MaccOBOM
JoJIel pacTBOPEHHOTO BEIIECTBA HIIM JaHO B U30BITKE (MMEET MIPUMECH )
10.2 MacCOBOU WJIH 0OBbEMHOM JTONTH, BBIX0/1A TIPOAYKTA PEAKIIHH
10.3 TEIIOBOTO 3P deKTa peakuuit
10.4 00BEMHBIX OTHOILICHHUIT Ta30B
10.5 10 HaXOKJCHUIO XUMUYECKOH (POpMyIIBI BeliecTBa
11 Bnanenue cucteMod 3HaHMM O METOJAX HAYYHOT'O MO3HAHUS SBJICHUU

IIpHUPOABI, UCITIOJB3YEMBIX B €CTCCTBCHHBIX HAYKAaX U YMCHHUEC ITPUMCHATH




OTU 3HAaHHUA IPU SKCICPUMCHTAIIBHOM HCCJICIOBAHUMMU BCHICCTB U IJIA
OOBACHEHUS XHUMHYECKUX SIBJIGHI/IPJI, HUMCIOIUX MCCTO B IIPUPOIC,

HpaKTHHCCKOﬁ JCATCIIBHOCTHU YCJIOBEKA U B HOBCCI[HCBHOﬁ KHU3HU

12

13

14

15

ChopMupoBaHHOCT YMEHHS TPUMEHSTH (KMCIOJIB30BATh) 3HAHUS O
COCTaB€ W CBOWCTBAX BEIIECTB JUISI SKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCHUTENBHO 3aKOHOMEPHOCTEH NPOTEKAaHUS XUMHYECKHUX
peakiuuMii W MPOrHO3MPOBAHMS BO3MOXKHOCTEM HMX OCYLIECTBIICHUS,
CUCTEMHBIC XWMHUYECKUE 3HAHWS Ui OOBSICHEHUS W TMPOTHO3UPOBAHHS
SIBJICHUM, MMEIOIIUX €CTECTBEHHOHAYYHYIO MPHUPOAY; s MPUHATHS

IPaMOTHBIX pPEIIEHUH MPOOIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH

C¢hopMHPOBAaHHOCTh YMEHHS IUIAHHUPOBATh W TNPOBOJUTH XUMHYECKUIN
OKCIICPUMCHT (HOHy‘IGHI/IC U HU3YUYCHHUC CBOMCTB HCOPraHN4YCCKUX U
OpPTaHUYECKUX BEIIECTB, KAUECTBEHHBIC pEAKLIUU  YTICBOAOPOIOB
Pa3IMYHBIX KIACCOB M KHCIOPOJACOJCPIKAIINX OPTaHMYECKUX BEIIECTB,
pelIeHne  SKCHepUMEHTAJIbHBIX  3a7ad [0  PACHO3HABaHHUIO
HEOPTaHWYECKUX W OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpamieHuss ¢ BemecTBaMH H  JabOpaTOpPHBIM
obopynoBanueM; (HOpMyIUPOBATh LEIH UCCIESIOBAHUS; MPEICTABIATh B
pa3nmuuHOl (opMe pe3ylbTaThl OIKCHEPHUMEHTa, aHAaJIM3HPOBATh U

OLICHUBAThb UX NOCTOBCPHOCTDH

ChopMHPOBaHHOCTE YMEHHSI OCYLIECTBIIATH LIEJIEHANPABICHHBIA MOMCK
XUMHUYECKON MH(POPMAIIUY B Pa3JIMYHBIX UCTOYHUKAX (HayyHas U y4eOHO-
Hay4Has JUTepaTypa, CpeJCTBa MacCcoBOM MHpopmaiuu, ceth HTepHeT u
Jpyrue), KpUTHYECKH aHAIM3UPOBATh XHMUYECKYI0 HH(opManuio,
nepepabaThiBaTh €€ W MCIOJIb30BaTh B COOTBETCTBUHU C IOCTaBJIEHHOMN

y4eOHOM 3amaueit

CdopmMupoBaHHOCTh yMEHHsI  MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHUBATh MH(OPMAIMIO C TIO3UIMN SKOJOTUYECKOW Oe30MacHOCTH
MOCTIE/ICTBUI OBITOBOM W TMPOU3BOJICTBEHHON JESTEIHHOCTH YENOBEKa,
CBSI3aHHOW C TiepepaldOTKON BelecTB; CPOPMHUPOBAHHOCTH YMEHH
OCO3HaBaTh  OMACHOCTh  BO3JICHCTBUSI HA  JKUBBIE  OpraHU3MBI
OmpeAeNEHHBIX BEIIECTB, IOHUMAs CMBICI T[IOKa3aTelsl MpeaebHON
JOMyCTUMOW ~ KOHIIEHTpAallUd, W TOACHATH Ha TMpUMeEpax CIOCOObI
YMEHBILIEHUS U MPEJOTBPAIICHNUS UX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M

YCJIOBCKa




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110

XUMHUHAN
Kox IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 TeopeTndyeckrie OCHOBbI XUMUU
Crpoenne BemiectBa. CoBpeMeHHasi MOZENb CTPOCHHUs aToMma. Pacnpenenenue
JNIEKTPOHOB 10 DHEPreTHYECKUM YpoBHsAM. Kiaccupukanus XUMHYECKHX
11 aneMeHToB. OCOOEHHOCTH CTPOEHHS SHEPTETUUECKUX YPOBHEN atoMoB (S-, p-, d-
anemMeHToB). OCHOBHOE M BO30YXIAEHHOE COCTOSIHHS aTOMOB. OJIEKTPOHHAas
KoHpuTyparus atoma. BaleHTHBIC 2JIEKTPOHBI
[lepuonuueckas cucrteMa xumuyeckux snemeHtoB .M. Menzaeneesa.
Ousnyeckuit cmbich [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuuunsl u
1.2 3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB DIEMEHTOB M HUX COEIUHEHMH IO
epuojiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX
BEIIIECTB, BOJIOPOJIHBIX COCAMHEHUM, BBICIIIMX OKCUIOB U THIPOKCUJIOB
1.3 BanentHocTb. DnekTpooTpuiiaTeabHOCTh. CTENEeHb OKUCICHUS
Buipl xumudeckoit cBs3u (KOBaJCHTHAs, HOHHAs, METaJUIMUECKasi, BOJOPOIHAS)
14 1 MexaHu3MbI €€ 00pa3zoBaHus. MeXMOoIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
' MOJICKYJIIPHOTO M HEMOJICKYJIIPHOTO CTPOEHHUSA. THMBl KPUCTAIUIMYECKUX
peiérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEelIETKU
15 Xumunyeckas — peakuus.  Knaccudukanmuss — XMMHUECKMX — peakuil B
' HEOPraHUYECKOW W OPraHUYECKON XMMHUH. 3aKOH COXPAHEHHS MacChl BEIIIECTB
1.6 CKOpPOCTb peaKiyu, €€ 3aBUCHMOCTh OT Pa3JInYHbIX (PAKTOPOB
1.7 TernoBsie A hekTh XUMHUYECKUX peakiuil. TepMoxumMudeckue ypaBHEeHUs
18 OOpatumbie peakiuu. XUMHUYECKoe paBHOBecue. DakTOphl, BIUSIONIUE Ha
' cocTosiHMe XuMuueckoro paBHosecus. [Ipunnun Jle llarense
OnexTponutuueckas auccoruanus. CunbHble U cialbie dmekTponutsl. Cpena
1.9 BOJHBIX pPAaCTBOPOB BEIIECTB: KHCIas, HEUTpalibHas, IienouHas. CTeneHb
JCCOIHaIK. Peaknyu HOHHOTO 0OMeHa
110 I'unponus coneit. MonHoe mpousBeneHue Boabl. Bogopoausiii mokazatens (pH)
' pacTBopa
Crioco0ObI BeIpaXKEHHST KOHIIEHTPAIIMK PACTBOPOB: MaccoBasi A0JIsI paCTBOPEHHOTO
111 BEIIECTBA, MOJSIpHAs KOHIEHTparus. HackllmeHHple W HEHACHIIICHHBIC
pacTBOpbI, pacTBOpUMOCTh. Kpucramnoruaparel
112 OKHCIUTETbHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBeeHne BEmeCcTB B cpenax C

Pa3HbIM 3HAYCHUCM pH Metoapl SJICKTPOHHOI'O Oananca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coeauHeHmid. OOmue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

XHWMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TAJIOTCHOB, CEpBI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

WnenTudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIEe peakiny Ha

HCOPraHNYCCKUC BCIICCTBA U MOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPUHM XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriaepoaHblii CKeJIeT OpraHUu4eCKOW MOJICKYIIbI.
KpatHocTh xumuueckoil cBsizu. S- W P-cBsi3U. SP3-, SP2-, SP-ruOpuAM3AIIH
opOuTaneii aTOMOB yriiepoa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsitTue o  QyHkuuoHanbHOM  rpymme.  OpueHTauuOHHbIE — 3PQPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupuKaMu OpraHuyeckux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COENUWHEHUHN (cucTemMarudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHUYCCKUX BCIICCTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIA MEXaHU3MBbI pCaKkIuu. Ilonsatue o

Hykieopuie u snexrpoduie. [Ipauno MapkoBHukosa. [Ipasuio 3aiineBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJlbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKUE CBOMCTBA: PEAKIMH MPUCOCAMHEHUS (TajJoreHupOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHMUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMbIieHHbIe ¥ Ta0OpPAaTOpHBIE CIIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: paknun MNpPHUCOCAUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyuenue




aJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAHUE, THIPATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONydYeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKHU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHE CBOWCTBa O€H30Jla: peaKkUUH  AJNEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3ona.
Oco0eHHOCTH XMMHMYECKHUX CBOHCTB ctupona. lloaumepusauust cTupona.

Crioco0b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATHUUYCCKUX YTJIIEBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS  HAJINYMS
THIPOKCOTPYIIIBI, C  TAJOT€HOBOAOPOAAMH  KaK  CIIOCOO  TOJTydeHHS
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropenus.
[Tonyyenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb W TIIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosia (peakuuu € HaTpueM, T'HAPOKCHIOM

HaTpusi, Opomom). [lomyuenne enona

3.12

3.13

3.14

AJH)Z[GFI/IZII)I. XUMHYEeCKHE CBOMCTBA NpCAC/IbHBIX AJIbACTUAOB: THAPUPOBAHUC,
KaueCTBEHHbIE PEAKIMM HAa KapOOHWUJIBHYIO TpyHny (peakuus «cepedOpsHOro
3epKanay, B3aumoaencTeue ¢ ruapokcuaom menu (11). Iomyyenue npenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHUE CIHUPTOB, THUIpaTalys ameTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoctu p€aKkun OKUCIICHUSA allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpPEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albAETUAOB. Bpicliue mpeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX 3IPUPOB B
MUIIeBOW M TNapProMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CII0KHbIE 3(QUpbI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCJIOT. XHMHMYECKHE CBOWUCTBA KHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [MIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HHs COJeM BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIUIFOKO3BI: pEAaKIMM C Y4YacTHEM CHOUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHHUE B KU3ZHEICATCIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, ManabTo3a.
BoccranaBiuBaomye M HEBOCCTaHABJIMBAKOIIME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmail, riukoreH. CTpoeHHEe MaKpOMOJEKYJI
Kpaxmajla, IJIMKOTreHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmala M
LEJUII0N03bl.  XMMHMYECKHE CBOWMCTBA KpaxMaja: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢pupoB nemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHsl. AHWIUMH Kak MPeACTaBUTENIb apOMAaTUYECKUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okwucieHue. I[lodyyeHue aMUHOB aJKWIMPOBAaHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJAHBIX YITIECBOAOPOI0OB

AMUHOKHUCIOTBI M O€NKH. AMHUHOKHUCIOTHI Kak amQoTepHble OpPTraHUYeCKUe
coequHeHUsi. OCHOBHBIC aMHHOKHCIIOTHI, OOpasyromiue OelKu. XHUMHUYECKUE
CBOMCTBa OCJIKOB: THAPOJIH3, JACHATypalus, KaueCTBEHHbIC (I[BETHBIE) pEaKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTH CBOMCTB IIOJIMMEPOB OT
cTpoeHus: MouyieKyld. OCHOBHBIE CIIOCOOBI TOJYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIK MOJUMEpU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux cCoeMHEHUH. Penenne skcnepuMeHTaTbHBIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmuss B moBcenHEBHOM »xu3HU. [IpaBunma Oe3omacHON pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPECACTBAMU OBITOBOM XMMUU

4.2

4.3

4.4

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MPOMBIIIIEHHOCTH. XUMHS M JHEpPreTuka: MPUPOIHBIA M TOMYTHBIA He(TAHOIM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XuUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOYBbI, aTMocdepsl, GIopsl U (GayHBl OT
XUMHYECKOro 3arpsisHeHus. [Ipobrema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTCpHaTI/IBHBIC HCTOYHHKH SHCPIruu

O6IJ_II/IC NPpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




BEILIECTB (HAa IpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  metauryprus.  CTEKJI0 W CWIMKaTHas  MPOMBIIUICHHOCTb.

[Ipombinennass ~ opranudeckass — xumus.  Cplpb€  Ans  OpraHu4ecKon

MIPOMBILLIIIEHHOCTH
) Tunel pacy€THBIX 337184
51 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MACCE WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEILIECCTB
5.2 Pacuérsl TermnoBoro 3¢ dexra peakuuu
5.3 Pacuérpl 00bEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHX PEAKLIUAX
5.4 Pacuérer maccrl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, SCITH
' OJIHO W3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérer maccoBoii uim 00bEMHOM 0K BBIXOJIA TIPOIYKTA PEAKIIUN OT
' TEOPETUYECKH BO3MOKHOTO
Pacuérsl Macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTa PEAKIIUH, €CITH OJTHO
5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C ONPEAEIEHHON MAaCCOBOM J0JIEH
PacTBOPEHHOTO BEIIECTBA
57 Pacuétel ¢ ucnonap30BaHNEM HOHIATHI «MacCOBast 10JIS», «MOJIIpHAs
' KOHLIEHTPALUs», KPACTBOPUMOCTb)
Haxoxaenue MonekymsipHoi (popMyiIbl OpraHM4eCKOro BEIIecTBa Mo ero
5.8 IJIOTHOCTU U MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTaB, WU 110

MIPOYKTaM CTOPAaHUS







