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INOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma 1o XMuMUM Ha YpPOBHE CpeaHEro o0Iiero ooOpa3oBaHus pa3paboTaHa
Ha ocHoBe DeznepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoi
Oenepanun», TpeOOBaHMH K pe3yibTaraM OCBOeHHUs (enepanbHO  00pa3oBaTeNbHOU
nporpammel cpennero obmero obpazoBanusi(POIl COO), npeacraBineHHbIx B DepepanbHOM
rocyaapcTBeHHOM oOpasoBarenbHOM ctaHmgapre COO, ¢ yuérom KoHuenumu mpernogaBaHus
yuebHoro mnpenMera «XHMHs» B 00pa3oBaTelbHbIX opraHuzauusx Poccuiickoit deneparum,
peanu3yomuX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBbI, 1 OCHOBHBIX IMOJIOKeHHH «CTpaTeruu
pa3Butusi Bocriutanus B Poccuiickoit ®denepannu Ha nepuox no 2025 roma» (Pacmopspkenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyONEHHOTO H3yYeHHUS 3aHMMAeT BaXKHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4yHOro oOpa3oBanus yuammxcst 10-11 kmaccoB. W3ydenue mpenmera,
peamuzyemMoe B YCIOBUSAX IU(BGEPEHIMPOBAHHOTO, MNPOMWIBHOTO OOYYEeHHs, NPU3BAHO
obecrieunTh 0011e00pa30BaTEIBPHYI0 W OOMICKYJbTYPHYIO IMOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO Ul aJanTallid UX K OBICTPO MEHSIOUIMMCS YCIOBUSIM JKU3HH B COLIMyME, a
TaKXkKe IS MPOAOJDKEHHS OOYYEHHs B OpraHu3alusx MpodecCHOHATBHOrO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OHOM U3 MPUOPUTETHBIX AUCIUILIUH.

B mporpaMmMe no XuMuM Ha3Hau€HUE TMpeAMeTa «XHUMHUS» MOJy4aeT MOAPOOHYIO
MHTEPIIPETALMI0O B COOTBETCTBUU C OCHOBomojararomumu mnonoxeHusmu PrOC COO o
B3aUMOOOYCIIOBJIIGHHOCTH IIeJICH, CoepKaHus, pe3ysIbTaTOB 00y4eHus U TpeOOBaHUI K YPOBHIO
HOJIOTOBKM BBITYCKHUKOB. CBHUAETEIBCTBOM TOMY SBJISIOTCS CJEAYIOLUIUE BBINOJIHIEMbIC
IPOrpaMMoOii o XUMUHU QYHKIUH:

* uHGpOPMALMOHHO-METOUYECKAs], peanu3als KOTOpOM oOecrneunBaeT IMOJIydYeHHe
NpPECTaBICHUS O LIEAX, COACPXKAHWUU, OOIIeH CTpaTeruu OOy4eHHs, BOCIUTAHUSA U
pa3BUTHA OOyYarOLMXCs CPEACTBAMH IPEIMETa, U3y4aeMOro B paMKaX KOHKPETHOTO
npous;

®  OpraHu3alMOHHO-IUIAHUPYIOIIA, KOTOpasi ~ TpelycMaTpuBaeT  OMNpejelieHUe:
OPUHIUIOB  CTPYKTYPUPOBaHMA M  IOCJIEIOBATENBHOCTH M3Y4YEHUs y4eOHOro
MaTepuasa, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTEpUCTHK; MOJAXOAOB K
(GOopMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKHM O0O0pa30BaTEIbHBIX
JTOCTHXKEHUM O0OydJaromuxcsi B paMKaX HMTOrOBOM arTecTaluu B (QopMe eIUHOro
rOCy/apCTBEHHOIO PK3aMEHA 10 XUMUHU.

[Iporpamma myist yriryOaEHHOTO N3YUYEHUS XUMHH:

® yCTaHaBIMBAaeT MHBAPUAHTHOE MPEJAMETHOE COJIepKaHue, 00s13aTeNIbHOE I U3yUeHUs
B paMKax OTAENbHBIX  mpoduiei, mpeaycMaTpuBaeT  pacmpeleieHue U
CTPYKTYPUPOBAHHUE €0 IO KJIAcCaM, OCHOBHBIM COJIEpKAaTeIbHBIM JIMHUSAM/pa3ienam
Kypca;

* naér mpUMEpHOE paclpesesieHue yueOHOro BpeMeHH, PEKOMEHIyeMOro sl U3yUeHus
OTJICIbHBIX TEM;

® qpeanaraeT NPUMEPHYIO MOCIENOBATEIbHOCTh H3Y4EHHUS Y4eOHOro MaTepuania cC
y4€TOM JIOTUKH TIOCTPOCHUS KypCa, BHYyTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3EH;

® 1a€T METOJMYECKYI0 MHTEpIpeTaluio Lejded M 3anad M3ydyeHUs MpeaMeTa Ha
yIayOa€HHOM ypOBHE C Y4ETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHEro
o0riero oOpa3oBaHus, COJAEPKATEIBHON XapaKTEPUCTUKU IUIAHUPYEMBIX pe3yJIbTaTOB

2



OCBOCHMS OCHOBHOH 00pa30BaTENbHOM MpPOTrpaMMbl CPEIHEro o0Iero odpa3zoBaHus
(IMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAK)KE C yUETOM OCHOBHBIX BHJIOB
y4eOHO-TI0O3HABATENbHBIX JCHUCTBUH O0O0yUaromerocss IO OCBOCHHUIO COJCPIKAHMS
npeaMera.

I[lo Bcem Ha3BaHHBIM MO3UMLMAM B NporpaMMeé IO XHMMHHM IPEeayCMOTpEHa
NIPEEMCTBEHHOCTh C OOYYCHHEM XHMHU Ha YpPOBHE OCHOBHOTO 00Iero ooOpa3oBaHus. 3a
npefesiaMi  YCTAaHOBJICHHOW TMPOTrpaMMON 1O XHMHH  00s3aTeNbHOW  (MHBAPHUAHTHOM)
COCTaBJIAIOLICH cofep kaHusl yueOHOro npeamera « XUMus» ocTaércs BO3MOKHOCTh BIOOpa €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpasl TOJIKHA ONPEAEIATHCS B COOTBETCTBUH C HAIIPABJICHUEM
KOHKPETHOTO POQHIIst 00yUESHHUS.

B cootBerctBUM ¢ koHnenTyanbHbiMUA mojoxkeHussMu OPI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriyOaEHHOro ypoBHEH B cucteMe qudpepeHIupoBaHHOro 00yueHHs Ha
YpOBHE cpeHero o0miero o0pa3oBaHUsl XUMHsI HA YPOBHE YIriyONEHHOTO M3yueHHs HalpaBJieH
Ha pealu3alMio MPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TalloM IOJIYyYEHHUS XHMHUYECKOTO
o0pa3oBaHMsi B paMKaX M3y4Y€HHUS CIEHUAIbHBIX ECTECTBEHHO-HAYYHBIX U XUMHYECKHX
JTUCLUIUIMH B By3aX M OpraHM3alysax cpeiHero npodeccuoHanbHoro oopaszosanus. B 31oif cBa3u
U3y4YEeHHE IpeAMeTa «XHUMHUS» OpPUEHTHPOBAHO IPEUMYIIECTBEHHO HAa pacUIMpEHUE U
yrIyOJieHHEe TEOPETHYECKOW M TMPAKTHYECKOW TIOATOTOBKM OOYyYaromMXcs, BHIOpaBIINX
onpeaenéHHbId Npo@uiib 00ydYeHHsI, B TOM YHUCIE C MEPCHEKTUBOI MOCIEAYIOUIETO MOMyUeHUs
XMMHYECKOro 00pa3oBaHus B OpraHu3anusax npodeccuoHaibHoro oopasosanus. Hapsany ¢ atum,
B cere TpeboBanuii ®I'OC COO k miaaHupyeMbIM pe3ysibTaTaM OCBOCHMS (eaepalbHON
o0pa3oBaTeNbHONW MPOTrpaMMbl CpeIHEro oouiero oOpa3oBaHUs M3y4YCHHE HpeAMETa «XUMHSD)
OPUEHTHPOBAHO TAK)KE HA PEILIEHUE 3a7a4 BOCIIUTAHUS U COLIMAILHOTO Pa3BUTHsI 00yUarOINXCs,
Ha (pOpMUPOBaHUE y HUX OOLIEHMHTEINIEKTYalbHbIX YMEHUH, YMEHUHN paliMoHAIN3alUul y4eOHOTro
TpyAa ©  OOOOHIEHHBIX CHOCOOOB  JIEATENILHOCTH, MMEIOUIMX  MEXIUCIUIUITMHAPHBIM,
HaJIIPEIMETHBIN XapakTep.

CocraBnsitoliuMy  1ipeiMeTa «XUMUS» HAa YPOBHE YIIyOJEHHOrO M3Y4YEHHS SIBISIOTCS
yryonénnble Kypebl — «Opranudeckas xuMus» n «OOmas u HeopraHumdeckas xumus». [Ipu
OTIpeJIeIEHUH TOAXO0J0B K OTOOpY M CTPYKTYPHOH OpraHM3alllu COZIEp:KaHUs 3THX KypCcOB B
nporpaMMe Mo XUMHHM 3a OcHOBY HpuHATH nojoxenus PI'OC COO o paznuuusx 0a30BOro u
yrayOn€HHOrO YpOBHEH U3yUEHUS MpEaMETa.

OcHoBy coaepxaHusi KypcoB «Opranumdeckas xumusi» u «OOmas u HeopraHudyeckas
XMMHUS» COCTABISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCIIUXCSA K 6a30BOMY
YPOBHIO M3y4Y€HHUs IpeAMeTa. JTa CUCTEMa 3HAHUM I0JIydaeT ONpPEEIEHHOE TEOPETUYECKOE
JIOTIOJTHEHNWE,  TO3BOJISIIOIEE  OCO3HAHHO  OCBOWTH  CYHIECTBEHHO  Oonpmmil  00BEM
(akTosmornueckoro marepuaina. Tak, Ha yrIyOJIEHHOM ypOBHE M3yYeHHsI MmpeaMeTra odecreueHa
BO3MOXHOCTh 3HAUUTEJIBHOTO YBEIMUYEHHs 00bEMa 3HAHUH O XMMHUYECKHX OSJIEMEHTax U
CBOWCTBaX MX COCJUHEHUIH HAa OCHOBE PACIIUPEHUS U yIIIyOJCHHS MPEACTABICHUNA O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKaHMs pPEeaKLMii, pacCMaTPUBAEMBIX C
TOUYKHU 3PEHUS] XMMUYECKON KMHETHKU U TePMOAMHAMUKH. 3yueHne nepuoauyeckoro 3aKkoHa u
[lepuonnyeckoit  CUCTEMBbl ~XHMHYECKHUX JJIEMEHTOB  0a3supyeTrcs Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEJICTABICHUSAX O CTPOSHUH aToMa. XHUMHUYECKast CBSI3b OOBICHSACTCS C
TOYKHM 3PEHMSI PHEPreTHUECKUX W3MEHEHUU Npu €€ oO0pa3oBaHMU U pa3pylIEHUH, a TAKKE C
TOUKH 3peHHMs] MeXaHU3MOB €€ oOpa3oBaHusa. lV3ydyeHue THUIOB peakuMid TONOJIHAETCS
(bopMHUpOBaHHEM HPEJCTABICHUN 00 IEKTPOXMMHUYECKHX MPOLieccax U 3JIEKTPOJIU3€e PACIUIaBOB
U pacTBOPOB BELIECTB. B Kypce OpPraHMYecKOM XHMMHHM IIPU PACCMOTPEHHHM PEAKUUOHHOU
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CHOCOOHOCTH COEMHEHUH ynensieTcsi 0co00e BHUMaHHE BOIpocaM 00 3JeKTPOHHBIX 3 dekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PEaKIIHid.
Oco0oe 3HayeHHe UMEET TO, YTO Ha COJEp)KaHHWE KYypCOB XMUMHH YTITyOJIEHHOTO ypOBHS
U3yueHMsl I KJIACCOB OIpeleN€HHOro mnpoduis (raaBHBIM 00pa3oM Ha UX CTPYKTYypy U
XapakTep JOMOJIHEHUH K 001Ieil cucreMe npeMeTHBIX 3HAaHUI) OKa3bIBAIOT BIMSHUE CMEXHBIC
npeaMmeTsl. Tak, HampuMmep, B COAEpP)KaHUM TIpeAMeTa s KIacCOB XUMHUKO-(hDM3UYECKOTO
npoduias OOJBIIIOE 3HaYeHHWE OyAyT UMETh JJIEMEHTHl YYeOHOr0o MaTepualia 1Mo OOIed XUMHH.
[lpy m3ydeHuun npenMeTa B JAHHOM Cilydae akLEHT OyJeT cleslaH Ha OOLIHOCTh METO/I0B
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHUM U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsT TEOpuUs
(MonekynspHast Teopuss B (U3MKE), 3aKOHBI COXPAaHEHHS MacChl W DHEPruH, 3aKOHBI
TEPMOJMHAMUKHY, 3JIEKTPOJIH3a, IPEACTABIECHUS O CTPOSHUH BEILIECTB U IPYTOE.
B 10 xe BpeMs B copepikaHUM IpeaMeTa Ui KJIACCOB XUMHMKO-OHOJIOTHYECKOT0 Ipoduiis
OonbIIMI yAeabHBIN Bec OyaeT UMeTh OpraHuueckas XuMusi. B aTom cimyuae npenocraBisercs
BO3MOXHOCTB /17151 60J1ee 00CTOSATENIEHOTO PACCMOTPEHHSI XUMHUUECKOW OpraHu3aiuy KIETKH KakK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPHUMEPY, TaKHe CTPYKTypHBIC
KOMITIOHEHTBI, KaK JHUMHUIbI, OCNIKH, YIiIeBObl, HYKJIEUHOBbIE KUCIOTHI U Apyrue. Ilpu stom
3HAaHUS O COCTAaBE€ U CBOMCTBAX IMpEICTaBUTEIECH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILIECTB
CIJIy>KaT OCHOBOM JUIS M3yYEHHsI CYIIHOCTH MPOLECCOB (POTOCHHTE3A, IBIXaHUS, TTHILCBAPEHHUSL.
B mnnane ¢opmupoBaHuS OCHOB HAayYHOIO MHUPOBO33PEHHS, OCBOEHHUS OOIIEHAYy4HbIX
METO/I0B [TO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHs HAy4YHbIX 3HaHUH MU3yUYeHHE IIpeaMeTa
«XuMus» Ha YrIyOJEHHOM YpOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
npeaMeTaMu, BXOJSIIIMMH B COCTaB MPEIMETHBIX o0sacTeil « EcTecTBeHHO-HAYYHBIE IPEIMETHD,
«MaremaTtuka u uHQopmaTHka» U «Pycckuil S3bIK U IUTEpATYypay.
[Tpu n3yueHun yueOHOro npeamera «XUMHs» Ha YriIyOJEHHOM ypOBHE TakXke, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3ajaueit
NEPBOCTENICHHON 3HAYMMOCTH SBJIsSIETCS (OpPMHUpPOBAHHME OCHOB HAyKHM XHMMHHU Kak o00JacTu
COBPEMEHHOI0 €CTECTBO3HAHMSI, MPAKTHUYECKON JEsTeIbHOCTH YEJOBEKa U OJHOro U3
KOMIIOHEHTOB MUPOBOW KYJbTYpbl. PemieHue 3Toil 3agaun Ha yriyOJ€HHOM ypOBHE M3Yy4EHHUs
npeaMeTa MpeAnoiaraeT peajn3aluio TaKuX 1eJeH, Kak:
* (¢opmHpoBaHHE TPEACTABICHUN: O MAaTEPUATBHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSAX
¥ TIO3HABA€MOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHUH B CHCTEME €CTECTBEHHBIX HAYK U
e€ Beaylled posd B 00ECNeYeHUN YCTOWYMBOIO Pa3BUTHS UEJIOBEUECTBA: B PELICHUU
npoOJeM 3SKOJIOTHYECKOM, PHepreTM4eckoil M MUILEBOM 0e30MacHOCTH, B Pa3BUTHUU
MEIUIUHBI, CO3JJaHMM HOBBIX MAaTepHaliOB, HOBBIX WCTOYHHKOB JSHEpPrHH, B
o0ecrie4eHn  paluOHAIBHOTO IPUPOIOTIOIB30BaHUS, B (dhopmMupoBaHUU
MHUPOBO33PEHUS U 00ILEH KyJIbTYphl YEJIOBEKA, & TAKXKE SKOJIOTHYECKH 0OOCHOBAaHHOIO
OTHOILIECHMS K CBOEMY 3/10pPOBBIO M IIPUPOTHOM Cpesie;

® OCBOCHHE CHUCTEMBbl 3HAHMM, JIEKAIMUX B OCHOBE XUMHUYECKOW COCTaBIIAIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAaMEHTAJIbHBIX TOHSATHHA, 3aKOHOB U
TEOPUH XHMMHUH, COBPEMEHHBIX IPEJICTABICHUM O CTPOCHUHU BELIECTBA HA Pa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJIIPHOM, Ha/IMOJIEKYJIIPHOM, 0
TEPMOJIMHAMMYECKUX W KHHETHUYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHHS XUMHYECKUX
peaKxIyii, 0 XMMUYECKOM PaBHOBECHH, PACTBOPAX U AMCIIEPCHBIX CUCTEMaX, 00 00ImuX
Hay4HbIX IPUHIMIIAX XUMHUUYECKOTO IPOU3BOJICTBA;

* (¢opmupoBaHue y OOyyaroIIMXCsl OCO3HAHHOTO IIOHMMaHMS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XMMHUYECKHX 3HAHUH [UIs OOBSICHEHHUS KIIOYEBBIX HJIEH U mpolieM
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COBPEMEHHOM XUMMHU, AT OOBACHEHHS W NPOTHO3ZUPOBAHMSA SIBICHUH, HMEIOLINX
€CTECTBEHHO-HAYYHYIO MPHUPOJY; TPAMOTHOTO pEIIeHUs MpoOsieM, CBS3aHHBIX C
XUMUEH, TPOTHO3MPOBAHHS, AaHAIW3a W OLEHKUM C MO3HIHMM 3KOJIOTHYECKON
0€30I1aCHOCTH MOCIIEACTBUN OBITOBOM M MPOM3BOJCTBEHHOM N1€ATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C XUMHUYECKUM IPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U TepepaboTKon
BELIECTB;

yrayOsieHue NpeJCTaBICHUH O HAy4yHBIX METOAAaX IO3HAHUSA, HEOOXOAMMBIX IUIs
npruoOpeTeHUs] YMEHHIH OpUEHTUPOBATHCS B MUPE BEILECTB M 0OBACHEHUS XMMHUYECKUX
SIBJICHUH, HUMEIOLNIMX MECTO B IPUPOJE, B MPAKTUUYECKONW JEATEIBHOCTH H
IIOBCEJHEBHOM KU3HH.

B nmnane peanuzanuu NepBOOYEPEAHBIX BOCHUTATENBHBIX M pa3BUBAIOMIMX (YHKIUN

LIEJIOCTHOW CHCTEMBI CpeHEro oO0IIero oO0pa3oBaHMs MPHU U3YyUYEHHM IpeaMeTa «XUMUs» Ha
yri1yOn€HHOM YPOBHE 0CO0YIO aKTyaJIbHOCTh IPHOOPETAIOT TaKUE LIEIH U 33/1a4H, KaK:

BOCIIUTaHHE YOEKAEHHOCTH B TII03HABAGMOCTH SBJICHUI NPUPOABI, YBAXKCHHUA K
IpoIlecCy TBOPYECTBA B OONACTH TEOPETUYECCKHX M TPUKIATHBIX HMCCICIOBAHUN B
XUMHH, (OPMUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO M MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAaHHIO HAa OCHOBE YCBOCHHSI OOIICUEIIOBEUECKUX [IEHHOCTEIH;

pa3BUTHE  TIO3HABATENbHBIX  HHTEPECOB, HHTEUIEKTyaJbHBIX W  TBOPYECKHUX
criocoOHOCTe oOyuaromuxcs, (OPMUPOBAHUE y HUX CO3HATEILHOIO OTHOLICHUS K
caM0oOOpa3OBaHMI0 U HENPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCIHEIIHOM
npoQecCHOHATBPHON M OOIIECTBEHHOW IESTETbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

dbopMupoBaHHE YMEHHMI W HABBIKOB PAa3yMHOTO MPHUPOAOIONIB30BAHUS, PA3BUTHUE
OKOJIOTHUECKOM  KyJIbTyphl, = HpUOOpEeTeHHEe  OmbITa  OOIIECTBEHHO-IOJE3HOU
JKOJIOTHYECKON JEeATEIbHOCTH.

O6mee uncimo dacoB B yueOHOM miiane MOY «HoBokpbhIMCKas MIKOJIa», MPeTyCMOTPEHHBIX
JUISL U3YYeHHs] XUMHUH Ha yriayOJIeHHOM YPOBHE CpeIHEro oOIiero oOpa3oBaHUs, COCTaBISET
204 yacoB: B 10 xmacce — 102 ygaca (3 gaca B Henmenmo), B 11 kmacce — 102 gaca (3 ygaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKO XUMHH.

[IpenmMer W 3HaueHWE OPraHWYECKOH XUMHH, TPEACTABICHHE O MHOTO00pa3uu
OPraHUYEeCKHX COCTUHEHUH.

DJEeKTPOHHOE CTPOECHUE aToMa YIJIEpOAa: OCHOBHOE U BO30YXIEHHOE COCTOSIHHUS.
BanenTHble BO3MOKHOCTH atoma yriepoga. XUMUYECKas CBSA3b B OPraHUYECKUX COECTUHEHUSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuUTanell yriaepoaa. MexaHu3Mbl 00pa30BaHUsI KOBAJIECHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLUENTOpHBIN). THUIbl nepekpbIiBaHUSI aTOMHBIX OpOHUTalel, o- u
n-cBsi3u. OnuHapHas, JBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3€H B MOJEKyJax
opranudeckux BeuiecTs. [IoHsTHE 0 CBOOOIHOM pajuKaie, Hykjieopuie U 3JaeKTpoduIe.

Teopust crpoeHuss opraHuueckux coeauHeHuid A.M. bByTiepoBa u coBpeMeHHbIE
MIPE/ICTAaBJICHUS O CTPYKTYpE MOJIEKYJ. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COCTUHEHH.
MonexynsipHble M CTPYKTypHble GopMmyibl. CTpykTypHble (OpPMYJIBI Pa3IUYHBIX BHJOB:
pa3BEépHyTas, COKpall€HHas, ckeinerHas. M3omepus. Buasl wu3oMmepuu: CTpyKTypHas,
NpOCTpaHCTBEHHAs. OJEKTpoHHBIE 3((EeKTbl B MONEKylTax OpPraHWYeCKHX COCIMHEHHUN
(MHIyKTUBHBIN U ME€30MEPHBIN 3PPEKTHI).

[IpencraBnenue o kinaccupuKauy opraHuueckux BemecTs. [loHsTre 0 GyHKINOHATBHON
rpynne. I'omonorus. ['omonornueckue psaael. Cuctemaruueckas HOMEHKIATypa OpraHM4eCKHX
coenuHenunil (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIbHBIX NIPEACTABUTEIEH.

OcoOenHoct ¥ Kjaccupukauus  OpraHuyeckux  peakuuil.  OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHA B OPraHUYECKON XUMHHU.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3Y4YEHMs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
o0Opa3laMu OpraHMYEeCKMX BEIIECTB W MaTepualaMd Ha MX OCHOBE, OMBITHI 110 MPEBPAIICHUIO
OpraHMYeCKHUX BEUIECTB IMpH HarpeBaHuu (IUiaBjleHHe, OOyrJiIMBaHUE UM  TOPEHHE),
KOHCTPYMPOBAaHUE MOJEIIEH MOJIEKYJI OPraHUYECKHUX BEIIECTB.

Yraesoaopoasl.

Ankanbl. ['omonoruyeckuii psj ajakaHoB, oOmas (GopMyia, HOMEHKIATypa U H30MEpHSL.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB, SP’-rMOpHMAM3AIUsS ATOMHBIX
opOuTazneit yrieposaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA ATKAHOB.

XVMHYECKHE CBOWCTBA AJIKAHOB: PEAKLUU 3aMELICHMsI, N30MEPU3aLUH, JETHIPUPOBaHMUS,
LIUKIN3aluy, [HpOJIU3a, KpekuHra, ropeHus. [lpeacraBieHue o0 MeXaHM3MeE peakuui
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupose. CriocoObl OJyYeHHs U IPUMEHEHUE aJIKaHOB.

Huknoankansl. O6mas Gpopmyna, HOMEHKIaTypa 1 nuomepusi. OCOOEHHOCTH CTPOEHHS U
XUMHUYECKHX CBOWMCTB ManbIX (IMKJIONPOINAH, NMKIOOyTaH) M OOBIYHBIX (IIMKJIOTICHTaH,
LUKJIOTEKCaH) HHKI0anKaHoB. CriocoObl MMOJIy4eHUs U IPUMEHEHHUE [IUKI0aTKaHOB.

Ankensl. ['oMoIorudecKkuii psii ajaKkeHoB, olmas ¢GopMmysia, HOMEHKIATypa. DJIEKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOEHHME MOJEKYN AJKEHOB, SP’-TMOPUIM3ALMSA aTOMHBIX OpOHTaNeit
yIaepoaa, - u m-cBsA3u. CTpyKTypHas U reomeTrpudeckas (Luc-tpaHc-) usomepus. duznueckue
CBOMCTBA QJKEHOB. XUMHYECKHE CBOMCTBA: pEAaKUMM IPUCOCAWHECHUS, 3aMEUICHUSA B O-
MOJIOKEHUE MpPH JBOWHOW CBSI3M, MOJUMEpU3aUUM U OKucieHus. [IpaBumo MapkoBHHKOBA.

KauectBenHsie pC€aKluu Ha HBOﬁHym cBs13b. Cr1ocoObI TOJIYUCHUA U TPUMCHCHUC aJIKCHOB.
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Anxanuensl.  Krnaccudukamuss — ankagueHoB  (CONPSDKEHHBIE,  M30JMPOBAHHBIE,
Kymyauposannvie). OCOOCHHOCTH  DIIEKTPOHHOTO CTPOCHHMS M XUMHUYECKHX  CBOMCTB
CONPsUKEHHBIX JUEHOB, 1,2- m 1,4-pucoenunenue. [lonmumepusanust CONpPSKEHHBIX TUEHOB.
CniocoOslI MosTy4eHus ¥ TPUMEHEHNE aJIKaIueHOB.

Anxusbl. 'oMonornyeckuil psja aakuHOB, oOmas ¢popMmysa, HOMEHKIATYpa U U30MEpHS.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJNl AJIKHHOB, SP-THOPHUIM3AINS aTOMHBIX
opOutaneii yrimepona. Ddu3nMvecKkre CBOWCTBA aTKMHOB. XWUMHUYECKHE CBOWCTBA: PEAKIUU
NPUCOEANHEHHUS, TUMEPU3aluu U TpUMEpHU3alnu, okuciaeHus. KucnoTHble CBONCTBA alKMHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHbIE peakiMu Ha TPOiHYIO CBsi3b. CrocoObI
MOJIyYEHUs U IPUMEHEHUE AJIKUHOB.

Apomatudeckue yrieBoaopobl (apeHsl). ['omonornyeckuit psii apeHoB, obmas Gopmya,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30II1a.
dusnueckue CBOCTBa apeHOB. XHMMHYECKHE CBOMCTBa OEH30/I1a M €ro rOMOJIOTOB: PEAKIIUU
3aMeIIeHUs] B OCH30JIbHOM KOJIBLIE M YTJIEBOJOPOJHOM paHKale, PeakIuu MPHUCOSAUHEHHS,
OKHCJIEHHE TOMOJIOTOB OeHsona. [IpencraBienne o0 OpueHTHPYIOLIEM JEHCTBUU 3aMeCTUTeNen
B OCH30JIbHOM KOJbIIE HAa IMpPUMEpE aJKUIbHBIX PAJUKANOB, KapOOKCUIBHON, TUAPOKCUIHHOM,
aMHHO- M HUTPOTPYIIIbI, aTOMOB TrajnoreHoB. OCoOEHHOCTH XHMHYECKUX CBOMCTB CTHUpPOJIA.
[Momumepuzamust  ctupona.  CrocoObl  MONMyd4eHHUss W NPUMEHEHHE  apOMaTHYECKUX
YTJIEBOJIOPO/IOB.

[Tpuponusiii ras. Ilonytasie HedTsHBIC Ta3bl. HedTh u €€ mpoucxoxaeHue. KameHHbII
yroib U OPOAYKTHl ero mnepepabotku. CrocoObl mepepadoTKu HEPTH: MEepPEeroHKa, KPEeKUHT
(TepMHYECKU, KaTaIUTUUYECKU), puGopMHHT, nuponu3. [IpoaykTel mepepaboTku HedTH, MX
IPUMEHEHUE B IPOMBILUIEHHOCTH U B OBITY.

['eHeTnyeckas cBSI3b MEXAY PAa3IMYHBIMU KJIACCAMH YIJIEBOJAOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu 3ameleHus
rajJJoreHa Ha TUAPOKCOTPYIIly, HUTPOIpYMNIy, LHMAHOTPYMIy, aMuHOrpymmy. /[leiicTBue Ha
raJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CIMPTOBOrO  pacTBopa wEnoun. BzaummonelictBue
JUTaJIOTEHAIKAHOB C MarHueM M LHUHKOM. [loHATHE O MeTalJIoOpraHU4eCKHX COETUHEHHSX.
Hcnonp3oBaHue TraloreHnpou3BOJIHBIX YITIEBOJOPOJOB B OBITY, TEXHHUKE M IPHU CHUHTE3E
OpPraHMYECKUX BEILECTB.

OKCepUMEHTAJIbHbIE METOJbl H3Y4YEHMs] BEIIECTB M MX [PEBPALLEHUIl: HU3ydyeHHe
(U3UYECKUX  CBOWMCTB  yIJIEBOJOPOAOB  (PacTBOPUMOCTBH),  KA4YECTBEHHBIX  PEAKIUHN
YTIEBOIOPOAOB Pa3NUYHBIX KJIaccoB (oOeciBeunBaHWE OPOMHOM WIIM MOJHOW BOJIBI, pacTBOpa
IepMaHraHata Kajusi, B3aWMOJICHCTBHE aleTHJICHa C AaMMHUAYHBIM pPacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApy)XEHHE YTIIepoJa M BOJOPOJA B OPraHUYECKHX BENICCTBAX,
MOJlyuYeHUE STHJIEHA U H3Y4YEHHE €ro CBOICTB, O3HakomiieHue ¢ Kosuiekuusimu «Hedtb» u
«Yromp», ¢ oOpa3laMu IUIACTMACC, Kay4yyKOB M PE3UHBI, MOJEIHPOBAHUE MOJEKYI
YTJIEBOIOPOAOB U TaJOTEHIIPOU3BOAHBIX YIJIEBOJLOPOIOB.

Kucnopoacoaepxanue oprannyeckue coeJUHeHHUsI.

[Ipenenbuble omHOaTOMHBbIE cOUpThl. CTpoeHHEe MOJEeKysl (Ha MpUMepe MeTaHoja U
sta”ona). ['omonoruueckuit psia, obuias hopmyiia, H30MepUs, HOMEHKIATYpa U KiacCUPUKALIUA.
@u3nyecKkue CBOICTBA NPEIENIBbHBIX OJHOATOMHBIX CHUPTOB. BomoponHbie cBsI3u Mexay
MOJIEKYJIaMH ~ CIIUPTOB. XMMHUYECKHE CBOMCTBAa: peaKkUMM 3aMELICHMs, Jerujparalu,
OKHCJICHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMU U HEOpraHMYecKUMHU kuciotamu. KauectBennas
peakiusi Ha OJHOATOMHbIE CHUPTHI. JleficTBHE 3TaHOIa M METaHOJa Ha OpPraHH3M YeJIOBEeKa.
CriocoOblI 1osryueHus 1 IPUMEHEHNE OJHOATOMHBIX CITUPTOB.
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[Ipocteie 3¢hupsl, HOMeHKIaTypa U u3oMepus. OCOOCHHOCTH (PU3UUECKUX U XUMUYECKUX
CBOMCTB.

MHOroaTtoMHbI€ CIHUPTHI — STUJICHTIIUKOIb W TiHUIEpUH. DPU3NUECKHE U XHUMHYECCKUE
CBOICTBa: peakluu 3aMElIeHUs, B3aUMOJEHCTBHE C OPraHMYeCKUMH M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peaKi[usi Ha MHOTOaTOMHbIe cnupThl. [IpeacraBieHue o MexaHusme
peaxiuii HyKiIeopuIsHOTo 3aMenieHus. JlelicTBie Ha opranu3M yenoBeka. CrocoOb! MOTydeHHs
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJNEKyYJbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI M OEH30JIBHOTO SIpA.
Odusnyeckue cBoicTBa (penoma. OCOOEHHOCTH XUMHYECKHX CBOWUCTB (eHona. KauecTBeHHBIE
peakuuu Ha ¢eHon. TokcuyHocTh ¢eHona. CrocoObl TONydYeHUsT W TpUMEHEHue QeHoa.
®denondopmanpaeruHas CMOa.

KapOoHunbHble COENMHEHUS — albJerubl M KETOHBIL. JJEKTPOHHOE CTPOCHHUE
KapOOHWIBHON Tpymmbl. ['oMonoruyeckue psasl anbAETHAOB M KETOHOB, oOmias ¢opmyna,
M30MeEpUST U HOMEHKJarypa. DHU3WYEeCKHME CBOMCTBA AJIBJECTUIOB W KETOHOB. XHWMHYECKHE
CBOMCTBAa aQJIBJICTUIOB W KETOHOB: peakuuu mnpucoenuHeHus. OKUCICHUE albJeTH/IOB,
KayeCTBEHHbIE peakluu Ha anpiaerufpl. CrocoObl MONyYeHHs U MPUMEHEHHUE aabAETUIOB U
KETOHOB.

OHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJEKYJ
KapOOHOBBIX KHCIIOT. M3omepus u HomeHkinarypa. dusuueckue CBOICTBAa OJHOOCHOBHBIX
npelebHbIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBS3M MEXAY MOJIEKyJIaMH KapOOHOBBIX
KHUCIOT. XUMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOICTBa, peakuus STepuUKaIM, peakluud C
y4acTHUEM YTIIEBOJOPOIHOTO pagukana. OCOOEHHOCTH CBOWCTB MypaBbUHOU KUCIOTHL. [loHsATHE
0 IPOU3BOJHBIX KAPOOHOBBIX KHUCIOT — CIIOXKHBIX 3pupax. MHOroobpaszue kapOOHOBBIX KHUCIOT.
Oco0OeHHOCTH CBOMCTB HEIpeleIbHbIX U apOMaTUUYECKHX KapOOHOBBIX KHCIIOT, NUKapOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KucHOT. [IpencraBurenyu BeICHIUX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHONEBAs, JUHONEH08ds KUCIOTHL. CrocoObI
MOJIYYSHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxssie 2¢upsl. ['oMmonorudeckuii psia, obmas ¢opMyra, U30MepUs U HOMEHKJIATypa.
®u3nuecKre 1 XUMUUYECKHE CBOMCTBA: THAPOJIN3 B KMCIION U ILIETIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢pu3nueckue ¥ XUMHUYECKHE CBONCTBA JKUPOB: THIPOIU3 B KUCIOH H
mea09Hoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPIKAINX OCTATKH HETIPEISIbHBIX KUPHBIX
KUCIOT. JKUpbl B IPUPO/IE.

Mbl1a KaK COIM BBICIIMX KAPOOHOBBIX KUCJIOT, UX MOIOIIEE JEeHCTBHE.

OOmast xapakTtepucTuKa yrieBoaoB. Kiaccudukanus yriaeBogoB (MOHO-, AM- U
nojiucaxapuibl). MoHOcaxapupl: TIIFOKO3a, (pPyKTO3a, TajakTo3a, pudo3a, Ie30KcHprbdo3a.
®u3nYecKrue CBOMCTBA U HaxoxjaeHue B mpupoge. DotocuHTe3. XHUMHUYECKHE CBOMCTBA
TJIIOKO3Bl: PEaKlUd C YyYacTUEeM CHUPTOBBIX U aldbACTUAHOW TpPyNN, CIOUPTOBOE U
MOJIOUHOKHCTIOe OpokeHue. llpuMeHeHue TIIIOKO3bI, €€ 3HAUYCHHE B IKU3HEACSITEIHbHOCTU
opranusma. Jlucaxapuipl: caxapo3a, MajpTo3a U JakTo3a. BoccraHaBimuBarolmue u
HEBOCCTaHaBNUBalolMe Aucaxapuisl. ['maponus nucaxapuaoB. Haxoxaenwe B mpupone u
npuMmenenue. [lonmucaxapuapl: Kpaxmal, TIHKOTeH U 1emtono3a. CTpoeHue MakKpOMOJIEKYI
KpaxMmaja, TJIMKOT€Ha M Ueiono3bl. Du3ndeckue CBOMCTBA KpaxMmaja W LEJUTIOJIO03bI.
XUMUYECKUE CBOMCTBA Kpaxmaja: TMAPOJIU3, KaUeCTBEHHAas PEAKIUs C HOJOM. XHUMHYECKHE
CBOICTBa LEJITIOI03bl: THAPOIIN3, MOTyYeHHE dPUPOB LeTt003bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIETK).



OKCIEpUMEHTAJIBHBIE METOJbl M3YyUEHUS BELIECTB U MX IPEBPALLEHUI: PaCTBOPUMOCTH
pPa3JIMYHBIX CIUPTOB B BOJE, B3aMMOJEHCTBHE OJTAaHOJA C HATPUEM, OKHUCIIEHHE STUIIOBOTO
CIMpTa B aJpJEerH]l Ha PAaCKAIEHHOW MEIHOW IPOBOJIOKE, OKHCJIEHHE 3STHUJIOBOIO CIHPTa
JTUXPOMATOM Kajusl (BO3MOXHO HUCIOJIb30BAHHUE BHJIEOMAaTEPUANIOB), KAUECTBEHHbBIE PEAKIIUU Ha
anpaeruasl (¢ rugpokcunom tuammuncepedpa(l) u ruapokcunom menu(1l)), peakuus rauuneprHa
¢ rugpokcusiom menu(ll), xumMuueckue cBoiicTBa pacTBOpa yKCyCHOM KHCIIOThI, B3aUMO/IEHCTBHE
pactBopa TIOKO3bI ¢ Tuapokcunom Mmeau(ll), B3aumomeicTBue Kpaxmana C HMOJIOM, PEIICHHE
9KCHEPUMEHTAIbHBIX 3aJa4 110 TeMaM «CrupTsl U (peHoab, «KapooHoBble KucnoThl. Cl0XKHbIE

3hUpBD».
A30TcoaepKale OpraHnyecKue coeIMHeHusl.
AMUHBI — OpraHWdYecKWe TIPOM3BOJHBIE aMMuaka. Kiaccudukamus aMHHOB:

anudaruyecKkue U apoMaTHYecKue; MepBUYHbIC, BTOPUYHBIE U TpeTU4yHble. CTpOEHUE MOJIEKYII,
oOmiast ¢opMmyna, u3oMepus, HOMEHKIATypa U (pU3UYECKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA
anmudaTUyecKuX aMUHOB: OCHOBHBIC CBOWCTBA, AKHIUPOBAaHWE, B3aMMOJCHCTBHE TEPBHYHBIX
aMHUHOB C a30TUCTOM KHUCI0TON. COMM aJIKMIIAMMOHHS.

AHWINH — TpeCTaBUTeNIb AMUHOB apoMaTtuyeckoro psaa. Ctpoenue anwinHa. Bzaumuoe
BJIMSIHUE TPYIIl aTOMOB B MoOJieKyJe aHuinHa. OCOOCHHOCTH XMMUYECKUX CBOWCTB aHWIIMHA.
KauectBennbie peaknmu Ha aHWwinH. CrocoObl TOMy4YeHUS M TPUMEHEHHE amu(paTHICCKUX
aMuHOB. [loyyenue anmnmHa U3 HUTPOOEH30Ia.

AmuHokucnotel. Homenkmatypa u  uszomepus. OTaenbHble NPEACTaBUTENH  O-
AMUHOKHCIIOT: TJULUH, alaHuH. PU3NUecKue CBONCTBA aMUHOKHUCIOT. XMMHYECKUE CBOMCTBA
AMUHOKHCIIOT Kak aM(OTEpHBIX OPTraHWYECKUX COCAMHCHHUN, PEaKIus MOJUKOHICHCAIINH,
o0pa3zoBaHHe MENTUIHON CBs3U. bronorndyeckoe 3Ha4eHHE aMUHOKHUCIOT. CUHTE3 U THUAPOIIU3
HENTH/IOB.

benku kak mpupogHbie monuMmepsl. llepBuuHasi, BTOpUYHAs W TPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OCIIKOB: THUAPOJIN3, JEHATYypallys, KaueCTBEHHBIC pEaKlMd Ha
OeJKu.

DKcrepuMEeHTAIbHbIE METOJAbl W3YYEHHs BEIIECTB U HMX IMPEBPAILlEHHUIl: pacTBOpEHUE
0enkoB B BOJIe, JeHATypalus OeIKOB MpH HarpeBaHUM, IIBETHBIE PEAKIMH Ha OENKH, pelleHue
SKCHEPUMEHTAIbHBIX 33Ja4 MO0 TeMaM «A30TCOJEp)Kalllue OPraHMYECKUE COCIUHECHUS» U
«Pacrno3HaBaHie OPraHUYECKUX COSTUHEHUI.

BbicokomosieKkyasipHbIe COeJUHEHUS.

OcCHOBHbBIE TIOHSITHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHHI: MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BEHO, CTEIMEHb MOJIMMEpU3aluU, CpeAHsss MoJieKyisipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJICKYJISIPHBIX COSTMHEHUN — MOJTUMEPHU3ALIUS U TTOJTUKOHICHCAITHSI.

[TonmumepHbie MaTepHabl. [Tnactmaccel (monu3TUIIEH, MOJIUTIPOIIUJIEH,
MOJUBUHUIXJIOPHI, MOJIUCTUPOIL, MOJIMMETUIIMETAKpHUIIaT, MOJIMKapOOHATHI,
noJudTWICHTepedTanaT). Y TUiIN3alus U nepepadboTka MiacTuka.

DnacToMephl:  HaTypajbHBIM  KaydyK, CHUHTETUYECKHE Kaydyku (OyTaJMEeHOBBIH,
XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CHUIMKOHBI. Pe3uHa.

Bosokna: HaTypanbHble (XJIOMOK, IIEPCTh, IMIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH ¥ JIaBCaH).

[Tosmmepsl  cnenmanbHOrO  HazHadeHWsT  (TEQUIOH, KEBIAp, JIIEKTPOIPOBOISIIHEC
MOJIMMEPHI, OropasziaraeMbpie MOJMMEPHI).



DKCIEepUMEHTAIbHbIE METOAbl U3YUEHUS! BELIECTB M UX MPEBPAILLECHUN: O3HAKOMIIEHUE C
oOpasllaMi TMPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIUIACTMAcC, KAay4yyKOB, pelIeHue
AKCTICPUMEHTAIIBHBIX 3a7a4 10 TeMe «Pacmo3HaBaHue miacTMacc U BOJIOKOH.

Pacuérubic 3amaun.

Haxoxaenne MoJeKynsapHOi GopMyIbl OPraHUYECKOTO COSTMHEHUS 110 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIUX B €0 COCTaB, HAXOXKICHHE MOJIEKYISIPHOW (HOPMYIJIBI OpPraHUYEeCKOTO
coeMHEHUsT TO0 Macce (00BEMY) MPOAYKTOB CTOpaHHs, MO KOJWYECTBY BelecTBa (Macce,
00BEMY) TTPOTYKTOB PEAKIIMH W/WUIH UCXOTHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (OpPMYITBI
OpPTaHMYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHYECKHX CBONCTB WM CIOCOOOB MOJyYEHUS,
onpeJieJICHUe A0IU BbIX0/a MPOAYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanuzanust MexXnpeaMeTHBIX CBS3€U MPU M3YYEHUHM OpraHudeckor xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIMOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHHA, TaKk W
MOHSATUH, IPUHSITHIX B OTIEIBHBIX NMPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTecCTBEHHO-HAYyYHbIC TOHSATHS: SBJICHHE, HAy4YHBIH (akKT, TUIIOTE3a, TEOPHS,
3aKOH, aHAJIW3, CHUHTE3, KiaccUdUKaius, HAOIIOACHHE, H3MEpPEHHEe, DKCIICPUMEHT, MOJEIb,
MO/ICJINPOBAHUE.

®dusuka: Marepus, aroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJIAa, SHEPreTHYECKUI
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBa, (PM3MUECKUE BEIUUUHBI,
€IMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorus: kinerka, opranu3M, dKocuctema, 6mochepa, MeTabOIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBIA TUI MHUTaHUsA, OpokeHue, (GoTOoCHHTE3, ABIXaHHWE, OENKH,
YTJICBOIBI, )KUPBI, HyKJICHHOBBIE KUCIOTHI, JEPMEHTHI.

["eorpadmusi: mose3Hbie HCKOTIAEMbIE, TOTUTHBO.

TexHOonorus: NUIEBbIE MPOAYKTbI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOUIUE CPEICTBA,
MaTepHuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XUMHUYECKUH 31eMeHT. M3otonbl. CTpoeHHe 3JIEKTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKHE YPOBHM U TOAYPOBHU. ATOMHBIE
opbutanu. Knaccubpukamuss XUMUYECKUX DJIEMEHTOB (s-, p-, d-, f-ameMmenTsl). Pacnpenenenue
JJIEKTPOHOB TIO aTOMHBIM OpOHTANsIM. DIIEKTPOHHBIE KOH(MUTYpaIlli aTOMOB D3JIEMEHTOB
MEPBOrO—YETBEPTOrO TMEPUOIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHHH, JJICKTPOHHBIC
KOH(UTYpaIi HOHOB. DJIEKTPOOTPULIATETHLHOCTD.

[lepuonnueckuit 3akoH u Ilepuoguueckas cucrema XuUMHUECKuUX 3ieMeHToB [[.M.
MenpneneeBa. Csi3zb nepuoaunyeckoro 3akoHa u Ilepuoanueckoil CUCTEMBI XHMHUYECKHX
3JIEMEHTOB C COBPEMEHHON TEOpHEeH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB
XUMUYECKUX JJIEMEHTOB U 00pa3yeMbIX MMM TMPOCTBIX M CIIOKHBIX BEIIECTB MO TPYIIAM H
nepuojiaM. 3HaueHue nepuoandeckoro 3akona /.M. Menzaeneena.

Xumuueckasi CBs3b. Buabl XMMHYECKON CBSI3U: KOBAJICHTHAs, MOHHAs, METAJJIMYECKas.
Mexanu3mbl 00pa30BaHUsI KOBAJCHTHOW CBS3M: OOMEHHBIN M JJOHOPHO-aKIENTOPHBIA. DHEPrus
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U anuHa cBsa3u. [loaspHOCTb, HANIPaBIECHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsi3U. KpatHbie
cBs3u. BogoponHas cBsA3b. MeXMONIEKYIPHBIE B3aUMOACHCTBUS.

BasleHTHOCTP W BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX T€OMETPUYECKHM CTpPOEHHEM (Ha TMpUMepe COEAMHEHUN SJIEMEHTOB BTOPOTO
nepuosa).

[IpencraBnenue o0 KOMIUIEKCHBIX coequHeHusx. (CocTraB KOMIUIEKCHOTO — HOHa!
KOMILIEKCOOOpa3oBaTelb, JUTAHABl. 3HAUYe€HHWE KOMIUIEKCHBIX coenuHeHui. [lonstue o
KOOPIMHALIMOHHON XUMUH.

BemectBa MOJIEKYJSIDHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUsA. THIBI KPUCTATUIMYECKHUX
peEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsTue o nucnepcHpIx cucreMax. MctuHHabIe pacTBOPHL. [IpencraBienne o KOUIOUTHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHIICHTpPAIMUM pPACTBOPOB: MaccoBas [0Ji1 BEIIECTBA B
pacTBope, MoOJspHas ~ KOHUEHTpauus. HacelllleHHble ¥ HEHACBILEHHBIE  PaCcTBOPHI,
pactBopuMOCTh. KpucTtammoruaparsl.

Knaccudukanmss 1 HOMEHKIATypa HEOPraHUYECKHUX BEIIECTB. TpUBUAIBHBIC HA3BaHUS
OTZIEJIbHBIX NPECTAaBUTEIEH HEOPraHUYECKHUX BELIECTB.

Krnaccudukanus XuMHYeCKHX peakifii B HEOPraHUIECKOW U OpraHMYeCKOH XUMHUU. 3aKOH
COXpaHEHHUs MacChl BEIUIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU IMPU XUMUYECKHUX
peakmusax. TermoBsie YPPEKTh XUMUUECKUX peakiuil. TepMoXuMHuiecKrne ypaBHEHHUSI.

CKOpoCTh XUMHUYECKOM peaKIiu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMoreHHbIE
U TeTeporeHHble peakunu. Katanus u kataau3aTtopsl.

OOpatumbie W  HeoOpaTHMMbBIE peaknud. XUMHUYEeCKoe paBHoBecue. KoHcTaHTa
XUMUYECKOTO paBHOBecHs. DakTophl, BIMSIONIME HA TOJIOKEHUE XHUMHYECKOTO DPABHOBECHS:
TEMIIepaTypa, aBJICHHE M KOHLEHTpPAlMU BEIIECTB, y4acTBYIOIIMX B peakuuu. [IpuHuun Jle
[TaTense.

Onektponutnueckass gucconuanus. CuiibHble W cna0ble  31eKTponuThl.  CTeneHb
nuccormainuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, IIejouHas. BomopoaHslii
nokasatenb (pH) pactBopa. ['maponus coneit. Peakiinu noHHOro oOMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHud. OKHUCIUTENb U
BOCCTaHOBUTENb. [Iponeccsl OKHUCIEHUS M BOCCTAaHOBJICHMS. BakHEHIIME OKHCIHMTENH U
BOCCTAaHOBUTENN. METO] 3JIEKTPOHHOTO OaslaHca. DIEKTPOIU3 pAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJAbl M3YYEHMsS BEIIECTB W HUX IPEBPAIICHHI: pa3iIoKeHUE
NepoKCuaa BOJIOPOJAa B MPUCYTCTBHM KaTalM3aToOpa, MOJEIM KPUCTAUIMYECKHX PEIIETOK,
NpOBEJCHUE pPEaKIuii HOHHOTO OOMEHa, OIpelelieHHe Cpelbl PacTBOPOB C MOMOIIBIO
WHUKATOPOB, U3YUYCHUE BIUSHHS Pa3TUYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOW pPEaKINH U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuueckasi xummusi.

ITonoxxenne HeMeraioB B Ilepuoguueckoil cucreme XuMH4YecKuX dnemeHToB J[.M.
MenzeneeBa W OCOOCHHOCTH CTPOSHHS WX aromMoB. (Du3HuUecKWe CBOHCTBA HEMETAIIIOB.
AnnoTponus HEMETAUIOB (Ha IpUMEpPe KUCIOpoa, cepbl, hochopa u yriepoaa).

Bonopon. Ilonyuenue, ¢pundyeckue ¥ XMMUYECKHUE CBOMCTBA: pEaKUUU C METAIAMH U
HEMETaJlJIaMH, BOCCTAaHOBUTENIbHbIE CBOMCTBA. ['uapubl. TOMIMBHBIE 3JIEMEHTHI.

lamorensl. HaxoxxneHne B mpupojie, COCOObI MONydeHUs, (PU3HUSCKUE U XUMHYCCKHE
cBoiicTBa. ["asioreHoBOOpObl. BakHelme KHUCIOPOACOACPKAIINE COCIMHEHUS TajJOT€HOB.
JlabopaTopHble ¥ MPOMBIIUIEHHBIE CIIOCOOBI MOMYy4YeHHsI rajioreHoB. [IpuMeHeHne raloreHoB u
HUX COCAUHEHM.
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Kucnopon, o3oH. JlaGopaTopHble M HPOMBIIIICHHbIE CIOCOOBI MOMyYEHHs] KHCIOPOA.
dusnyeckue M XUMHUYECKHE CBOWCTBA M IPUMEHEHHE Kuciaopoga U o30Ha. Oxcuabl U
MIEPOKCU/IBL.

Cepa. Haxoxxnenwe B Mpupoje, CIOCOOBI MONy4eHUS, (U3MUECKHEe U XHMHYECKHE
coiictBa. CepoBonopon, cyiabdunsl. Oxcun cepoi(IV), okeun cepri(VI). CepHucras u cepHas
KUCIOTBI M UX coin. OCOOEHHOCTHM CBOMCTB cepHOM KHUCIOTHL. I[lpumeHeHue cepsl U €€
COECTUHEHUN.

A3zor. Haxoxnenue B mpupojie, crmocoObl MOMy4deHHs, (PU3MYecKHe M XUMHYECKHE
cBoiictBa. AMMMaK, HUTpuAbl. Okcuapl azora. A30THCTas M a30THAs KUCIOTBI M HMX COJIH.
OcobeHHOCTH CBOMCTB a30THOM KHUCHOTHL. [IprMeHeHMe a30Ta U ero COeAMHEHHM. A30THbBIE
yA0OpeHusI.

®ochop. Haxoxxaenwe B mpupone, crnocoObl ModyudeHUs, (U3NYECKUe U XUMHYECKHE
cBoiictBa. QPochuasl u ¢ochun. Oxcuabl (ocdopa, ¢ochopHas kuciaora U e€ COJIH.
[Mpumenenne pocdopa u ero coenunenuii. PochopHsie y100peHus.

VYrnepon, HaxoxkaeHHE B TMpupone. AJuioTpomHble Moauduxanuu. DuU3ndeckue u
XMMHUYECKHE CBOMCTBAa MPOCTHIX BelIecTB, oOpa3oBaHHBIX yriepoaoMm. Oxkcupn yraepoma(ll),
okcun yraepona(lV), yronpHas kucinora U e€ conu. AKTUBHPOBAaHHBIM yroib, aaCcOpPOLMSL.
Oynnepensl, TpadeH, yriaepoaHsle HaHOTPYyOku. IIpuMeHeHHMe TPOCTHIX  BEUIECTB,
00pa30BaHHbBIX YIJIEPOJOM, U €r0 COEAMHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MOdy4yeHHs, (GU3HUecKhe U XMUMHYECKHe
coiictBa. Okenp kpemuusi(IV), kpemHueBast kucinora, cuiMkarel. [IpuMeHeHre KpeMHUs U ero
coenuHeHuil. CTeKI1o, ero Mnoy4eHue, BUabl CTEKIA.

[Tonoxenne merannos B [lepuoanueckoil cucreMe XMMHUECKUX 3J1eMeHTOB. OCOOEHHOCTH
CTPOEHHS 3JIEKTPOHHBIX 000JI04eK aTOMOB MeTa/ioB. O01ue pu3ndeckue cBOWCTBAa METAJLIOB.
[Ipumenenue meTamuioB B ObITY U TexHHKe. CIIJIaBbl METAJIIOB.

DNEKTPOXUMHUYECKUI psii  HampspkeHud MertayuioB. OOmmue crmocoObl  MOydeHUst
METAJIJIOB: TUAPOMETAIUTYPIUs, TUPOMETAILIYPIHUs, eKTpometautyprus. [lonarue o kopposuu
MeTay1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OOmas xapakrepuctuka MeTauioB IA-rpynnsl Ilepuoauueckoil cucTeMbl XMMHUYECKHX
aneMeHTOB. Hatpuil u xanuii: nmomyyenue, Gu3nyeckue U XMMHYECKHE CBOMCTBA, MPHUMEHEHHE
IPOCTHIX BEIIECTB U UX COEIMHEHUH.

O6mas xapakrepuctrka MetaioB I[A-rpynmer [leprogudeckoil CUCTEMBI XHMHUYECKUX
9JeMEeHTOB. Marnuii ¥ KaiblMii: TonydyeHue, (GU3NYECKHe U XUMHUYECKHEe CBOWCTBa,
NPUMEHEHHE MPOCTHIX BEIIECTB U UX coeAMHEHUH. JKECTKOCTD BOABI M CLIOCOOBI €€ yCTpaHEeHHUSI.

AJNIOMHMHUH: TIOJTy4YeHHE, (PU3UUECKUE M XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE MPOCTOTO
BCIIECTBA M €ro coeAuHeHUH. AMQoTepHbIE CBOWCTBA OKCHIA W THUIPOKCHAA ATIOMUHUA,
TUAPOKCOKOMILIEKCHI aTFOMUHMUS.

OOmast xapakTepUCTHKa MeTaioB Mo0ouHbIX mnoarpynn (b-rpymnm) Ilepuonnueckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U €ro coeAuHEeHU. OKCUIBI U THAPOKCHUIbBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMarel U ITUXPOMATHI, UX OKHUCIUTEIHHBIC CBOWCTBA.
[losnyueHue u npuMeHeHue Xpoma.

®u3znueckue M XHMMHYECKME CBOMCTBA MapraHiia M €ro COeJMHEHHH. Baxnenmmue
coequaenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranmna(VII). [lepmanranar xanus,
€ro OKUCIIUTEIbHbIE CBOWCTBA.
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du3nuecKkre 1 XMMUYECKHUE CBOMCTBA )Kelle3a U ero coequHeHui. OKcuabl, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe *Keje3a U ero CIijIaBoB.

®u3nYeCcKre U XMMUYECKUE CBOMCTBA MeU U €€ coenrHeHuid. [lonydenne n npumeHenre
MeIU U €€ COCTMHEHUN.

Hunk: nmomyuyenue, Gpusnyeckue 1 XMMUYECKHe CBOMCTBa. AM(pOTEpHbBIE CBOWCTBA OKCHJIA
Y TUJPOKCH/A LIMHKA, THAPOKCOKOMITIIEKCHI IMHKA. [[prMeHeHne HUHKa U €ro COeAMHEHUH.

DKCrepUMEHTAIbHbIE METObl H3Y4YEHHs] BEIIECTB M MX [MPEeBPALEHUIl: HU3ydeHue
0o0pa3IoB HEMETAJIOB, TOpeHue cepwl, ¢gocdopa, xeneza, MarHUs B KUCIOPOJE, U3yUEHUE
KOJuleKIuMu «MeTamibpl W CIJIaBb», B3aUMOJEHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMENTbHBIX
METAJIJIOB C BOAOM (BO3MOYXKHO HCIOJIb30BAaHHE BUIEOMATEPHUATIOB), B3aMMOJECHCTBHE LIMHKA U
JKeJle3a C pacTBOpPaMHU KHUCIIOT U I1eJIo4Yell, KaYeCTBEHHbIE PEaKIMM Ha HEOPraHUYEeCKHE aHHOHBI,
KAaTHOH BOJIOPOJA M KaTUOHBI METAJIJIOB, B3aUMOJECUCTBUE THMAPOKCHUIOB AJTIOMUHHS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelieHne SKCIePUMEHTAIbHBIX 3aJa4 10 TeMaM «l ajJoreHs»,
«Cepa u e€ coenuHEHHD», «A30T U Gochop U UX COCTUHEHUSD», «MeTaJlIbl TIaBHBIX TOATPYII,
«MeTaytel MOOOYHBIX MTOATPYIIID).

XuMHS U )KU3Hb.

Ponp xumun B oOecreueHNN YCTOWYUBOTO Pa3BUTHS 4yesioBedecTBa. [IoHITHE O Hay4YHBIX
METOJaxX II0O3HAHUS M METOJOJIOTMM HAyyHOro uccienoBaHus. HayuHble NpuHIUIBL
OpraHM3ali XUMUYECKOro MPOU3BOACTBA. [IpoMbllIeHHbIE CITOCOOBI MOJIYYEHUS BasKHEHIINX
BelIeCcTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoja). [IpoMbliieHHbIE
CrocoObl MOJTYYEHUSI METAIJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’KaIoLIeH cpeabl U
ero nociueacTBus. Posib xumun B 00€CTIeYeHIH SHEPreTHIECKON OE30MMacCHOCTH.

XuMusi ¥ 370poBbe desioBeka. JlekapcTBeHHbIE cpejcTBa. I[IpaBuia HCIIOJIb30BAHUS
JIEKapCTBEHHBIX MPENnapaToB. Poiib XUMUK B pa3BUTUU MEIULUHBI.

XVMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE 100aBKU. Pons xuMuu B obecriedeHnn
NUILEBON OE30MaCHOCTH.

Kocmernueckne u mapgromepnsie cpenctBa. beitoBas xumus. IlpaBuna GezomacHoro
UCIIOJIb30BaHUS IIPENapaToB OBITOBOM XMMHH B TOBCEAHEBHON KU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHbBIE MaTepHalbl (IIEMEHT, OETOH).

XuMHs B CEIbCKOM X03siiicTBe. OpraHndeckrue 1 MUHEpaIbHbIe y100peHHUsI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KPackH, CTEKJIO, Kepamuka. MaTepuaibl
JUTs 3NIEKTpoHUKH. HaHoTexHOMIOTHH.

PacuérHbie 3agaun.

Pacuérel: Macchl BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJHUYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOUIMX B pEaKLUMU BEIECTB, Macchl (00bEMa, KOIUUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUH, €CIM OJHO W3 BEIIECTB HMMEET NPHUMECH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa pPEaKklMd, €CId OJHO M3 BEUIECTB JaHO B BUJE pacTBOpa C
OnpeAcNEHHON MacCOBOM JIOJEM PAcTBOPEHHOIO BEILIECTBA, MACCOBOW JOJIM M MOJISIPHOMU
KOHIICHTpAllMU BEILIECTBA B PAacTBOpPE, JOJM BbIXOAA MPOJAYKTa pEakUUu OT TEOPETUUYECKU
BO3MOJKHOTO.

MexnpeaMeTHBIE CBSI3H.

Peanuzanust MeXIpeMETHBIX CBS3€H MpU U3yueHHH OOIIel M HEOPraHMYeCKON XUMHUU B
11 xnacce ocylIECTBIISIETCA YEpe3 UCIIOJIb30BAHNUE KaK OOIIMX €CTECTBEHHO-HAYUHbIX NMOHSTUH,
TaK 1 MOHATHU, IPUHATHIX B OTAEIIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOT O [IUKJIA.
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OO0mue ecTeCTBEHHO-HAyUYHbIC TOHATHUS: SIBJICHHE, HAay4HbIH (hakT, TrUmoresa, TEOpHs,
3aKOH, aHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOJIUIHOCTh, HAONOICHUE, W3MEpCHHE,
SKCTICPUMEHT, MOJIENIb, MOJICTTHPOBAHHUE.

O®uzuka: marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIIbI, PaJMOaKTUBHOCTh, MOJIEKYJA, SHEPTreTUYECKH YPOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBA, WJCANBHBIA Tra3, (QU3NYCCKUE BEIWYWHBI, CIUHUIIBI
U3MEPEHHUS, CKOPOCTh, YHEPTHUS, Macca.

buonorus: kieTka, oOpraHumsM, OSKocucTema, Ouocdepa, MeTabOIM3M, MaKpo- H
MUKPOIJIEMEHTHI, O€JKH, >KHUPBI, YTJIEBOJbI, HYKICHHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBHI,
KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.

['eorpadus: MuHEpaIBI, TOPHBIE TIOPO/IBI, TIOJIE3HBIC HCKOMTAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XumMu4eckasi MPOMBIIIIEHHOCTb, METAJLTYPIUs, CTPOUTEIbHbIE MaTepHalbl,
CEJIbCKOXO3SUCTBEHHOE MPOM3BOJCTBO, THINEBAasl IPOMBIILIEHHOCTh, (apMaleBTUYeCKas
MPOMBIIIUIEHHOCTb, MIPOU3BOCTBO KOCMETHYECKHUX npenaparos, MIPOU3BOCTBO
KOHCTPYKIITMOHHBIX MAaTEPHAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
JIMYHOCTHBIE PE3YJIBTATHI

B COOTBETCTBUM C CHUCTEMHO-JCSTEIBHOCTHBIM IOAXO0JOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOCHMS TNpeaMeTa «XWMHsD» Ha YpPOBHE CpeIHEro ooOmero oOpa3oBaHUS
BBIJICTICHBI CJICYIOIIHE COCTABIISIONINE: OCO3HAHUE O0YUYAIONTUMUCS POCCHICKON TPa)TaHCKON
WJICHTUYHOCTH; TOTOBHOCTh K CaMOPA3BHTHIO, CAMOCTOSITCILHOCTH M CaMOOIPEICICHHIO;
HAJIMYMe MOTHBAIlMA K  OOYYCHHIO; TOTOBHOCTh M  CHOCOOHOCTH  OOYYaromuxcs
PYKOBOJICTBOBATHCSI TMPUHATHIMH B OOIIECTBE MpaBWJIAMH M HOPMaMH TOBEJICHUS; HAIUYHE
MIPABOCO3HAHUS, SKOJOTHIECKON KYJIBTYpPBI; CIIOCOOHOCTHh CTABUTH IICJI U CTPOUTH KU3HCHHBIC
IJIAHBL.

JIMYHOCTHBIE PEe3yJIbTaThl OCBOCHUS MpeaMeTa «XHMHS» OTPAKAIOT CPOPMUPOBAHHOCTD
OTIBITA MTO3HABATEIHHON U MPAKTHUECKON NESTEIHLHOCTH 00YYaIOIIUXCs B TIPOIECCE pean3alun
00pa30BaTeNLHON IS TEIBHOCTH.

JIMIHOCTHBIE PEe3yJIbTaThl OCBOCHUS TpeaMeTa «XHMHS» OTPAKAIOT CPOPMUPOBAHHOCTH
OIBITa MTO3HABATEIPHON M MPAKTHYECKOHN JIEATSIIBHOCTH 00YYarOIIUXCS B MPOIECCe pealn3ainn
00pa3oBaTeNbHON NEATEIBHOCTH, B TOM YUCIIE B YACTH:

1) rpamxaaHCKOT0 BOCIUTAHMS:

OCO3HAHUS 00YYaIONIMMICS CBOMX KOHCTUTYIIMOHHBIX MIPAaB U 00sI3aHHOCTEH, YBAXKCHHS K
3aKOHY W MPaBOMIOPSIKY;

NPEJICTaBICHUS O COIUAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW ACSITEILHOCTH TIPU CO3JIaHUU YICOHBIX IMPOCKTOB,
pelICHUH YU4eOHBIX M MO3HABATEIBHBIX 33124, BHIOJHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, TIOTUKY U apTyMEHTBI IPYTHX
NIPH aHAIHM3E PA3IMYHBIX BHJIOB YUYECOHOU IEATEILHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHMS:

IICHHOCTHOTO OTHOIICHUS K HCTOPUYCCKOMY W HAYYHOMY HACIICJUI0 OTCYCCTBCHHOMU
XHUMHH;

YBOKCHHUSI K IPOIIECCY TBOPYECTBA B OOJIACTU TEOPUHU U MPAKTUYECKOTO MPUIOKCHHUS
XUMHH, OCO3HAaHUS TOTO, YTO JAHHBIC HAYKH €CTh pPE3yJbTaT JUIUTCIBHBIX HAOIIOICHHMIA,
KPOIOTJIMBBIX SKCIIEPUMEHTAIILHBIX TTIOMCKOB, TTOCTOSTHHOTO TPy/Ja YIEHBIX U TPAKTHKOB;

UHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B TMOJYYEHHH U TMOCIEAYIONIEM aHalu3e
uHGOPMAITUHU O TIEPEIOBBIX JTOCTIKEHUSX COBPEMEHHON OTEUECTBEHHOW XHMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEICHHUS,

CIOCOOHOCTH OLICHUBATh CHUTYallMd, CBS3aHHBIE C XUMHUYECKHMHU SIBICHHSAMHU, U
NPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTHPYSICh HAa MOpPATbHO-HPABCTBEHHBIE HOPMBI U
I[EHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE IOBEJICHHE W TOCTYIKHA CBOMX TOBAPHUIICH C TO3MIIHMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHUSI ITOCIIEICTBUH MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

NMOHMMAHUS [IEHHOCTECH 3I0pOBOTO M 0Oe30macHoro ooOpasza >KWU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DPM3HUYECKOMY U TICUXUICCKOMY 3/I0POBBIO;
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coOuIto/IeHUsT TIpaBUil 0e30MacHOro OOpaIleHus] ¢ BEIIeCTBAaMH B OBITY, MOBCEIHEBHOM
YKU3HU, B TPYI0BOM JI€ATEIBHOCTH;

MOHUMAaHMS LIEHHOCTH TMpaBWJ HWHAUBUAYAIbHOTO U KOJUIEKTUBHOTO 0€301acHOro
MOBEJCHUS B CUTyalUsIX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HU JIFOCH;

OCO3HAHMS MOCIEACTBUI M HENpPUATHS BPEAHBIX NpPUBbIUEK (YHNOTpeOJEeHUs alKorouid,
HapKOTUKOB, KypEHUs);

5) TpyaoBoro BocnutaHus:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATENIbCKON  JeSTeNbHOCTH,
OOILECTBEHHO OJIE3HOM, TBOPUECKOM U APYTUX BUAAX JNESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPaKTUYECKUX 3a4ad COLMAIBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

UHTEepeca K MPaKTUYECKOMY H3YYEHHIO MPOQECcCHil pa3NIuyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XXEHUS K TPYLy, JHOISIM Tpya U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJIMBUIYaJbHOM TpaeKTOpuu oOpa3oBaHMUs,
Oynyieit mpodeccuu U peanu3alnuu COOCTBEHHBIX U3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00I1eCTBa;

6) 3K0J1I0TrMYEeCKOT0 BOCTIUTAHMSI:

9KOJIOTMUYECKU L1€J1ecO00pa3HOro OTHOIIEHUS K MPUPOJAE KaK MCTOYHUKY CYLIECTBOBAHUS
JKM3HHU Ha 3eMiIe;

HNOHUMAaHHMA ITI00ATBHOTO XapakTepa SKOJIOTHYECKUX MPOoOJIeM, BIUSHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NTPUPOJTHON M COLIMATIbHOM CPEBL;

OCO3HaHHUS HEOOXOAMMOCTH HCIIOIb30BaHUS JOCTHKEHUN XUMUM JUIsl PEILIEHUsI BOIIPOCOB
palOHAIBHOTO NPUPOIOIIOIB30BAHNS;

AKTUBHOTO HENpPUATHS JNEHCTBUM, NPUHOCALIMX BpPEI OKPYKAKOLEH NPUPOIAHON cpere,
YMEHHUSI TPOTHO3UPOBATh HEOIAroNpHUsTHBIE SKOJIOTUYECKHE IMOCIEICTBUS MPEAPHHUMACMBIX
JIEMCTBUN U NTPEAOTBPAILATh UX;

HaJIU4Msl Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHHS, 3KOJOTMYECKOW KYJbTYpbI, OIbITa
JEATEIbHOCTH  HJKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMH B
MI03HABATEJIbHOM, KOMMYHUKAaTHBHOMN M COIIMAJIBHOMN MPaKTUKE, CTIOCOOHOCTH U YMEHUS aKTHBHO
NPOTHBOCTOSITH HICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
00I11eCTBEHHOH MPaKTHKH;

NOHUMaHHA CIeUM(PUKA XUMHHA KaK HayKH, OCO3HaHWs €€ poilu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU 1IEJIOCTHOTO MPEACTaBICHUS 00 OKpYyKaroIleM
MHUpE KaK O €JUHCTBE MPUPOJbI U YEJIOBEKa, B MO3HAHUMU MPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHrH mpodIeM COXpaHeHUs! IPHUPOTHOTO PABHOBECHS;

yOexxIEHHOCTH B 0CO00M 3HAYMMOCTH XWMHUH JJIsi COBPEMEHHOW NWBWIM3AlMU: B €€
TYMaHUCTHYECKON HAIMpaBJICHHOCTH M Ba)KHOW POJIM B CO3JaHUM HOBOHM 0a3bl MaTepHATbHOU
KyJbTYpPbI, B pEHICHUH INIO0ATBHBIX TPOOJIEM YCTONYMBOTO PA3BUTHUS YEIIOBEUYECTBA — CHIPHEBOM,
JHEPreTUYECKON, MUIIEBOM M OKOJOTMYECKON O€30MacHOCTH, B Pa3BUTHH MEIULIMHBI,
00€CTIeYeHNH YCIOBHI YCIIEIIHOTO TPYyAa U SKOJOTHYECKH KOM(POPTHOM KU3HH KaXKJIOTO YJICHA
o011eCcTBa;

€CTECTBCHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB IO3HAHUS,
UCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIS
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aHanmu3a U OOBSACHEHMS SIBIICHUI OKPYKAIOIIEr0 MHpa M MPOUCXOJAIIMX B HEM HM3MEHEHHH,
YMEHHUS ieTaTh 000CHOBaHHbIE 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LEJBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS JJIS PELIeHUs pobiieM
B PEAJIBHBIX )KM3HEHHBIX CUTYyalMsIX;

MHTEpeca K TO3HAHUIO, UCCIIEI0BATEIbCKOM ACATENBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpepbIBHOMY OOpa30BaHMIO UM caMOO0Opa3oBaHHIO, K
AKTUBHOMY IIOJIyYCHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C >KM3HCHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pa3lIWYHbIX chepax npodeccHOHATHHON
NEATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yiabTaThl OCBOEHHS MPOrpamMMbl IO XMMHHM Ha YPOBHE CPEIHEIrO
o0mrero o0pa3oBaHus BKIFOYAIOT:

3HaYUMBIe 75 (HOPMHUPOBAHHS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXKAUCUUTUTMHAPHBIC
(MexnpeaMeTHbIe) OOLIEHAYYHbIE TOHATHUS, OTPAXKAIOIIUE 1IEJOCTHOCTh HAyYHOU KapTUHBI MUpPa
U crienn(uKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBJIEHHUE, MPOLECC, CUCTeMa, Hay4yHbIH (DaKT, MPUHIIMI, THMIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpUs, UCCIIeI0BaHue, HAOMIOACHUEe, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHUE);

yHHUBEpCalibHble ~ yueOHble  JAeHCTBHS  (TO3HABaTEJbHbIE, KOMMYHUKATUBHBIE,
perynsaTuBHbIE), oOecneunBaomme (HopMupoBaHue (YHKIMOHAIBHOH TI'PaMOTHOCTH H
COLIMAJIbHOW KOMITETEHIIMH 00YyYaroInXCs;

CIOCOOHOCTh ~ OOy4alolIUMXCsl ~ HMCIOJNb30BaTh  OCBOEHHBIE  MEXAMCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJbHble y4yeOHble ACHUCTBUS B IO3HABATENbHON U
COLIMAJIBHON ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPaXKalOT OBJIAJICHUE YHHMBEPCAIbHBIMU Y4€OHBIMU
M03HaBaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSMHU.

Ilo3naBaTenbHBIC YHHBEPCAIbHbIC Y4eOHbIE JeHCTBUSA

1) 6a30Bble JIOTHYECKHUE eI CTBUS:

CaMOCTOSITENIbHO (pOpMyIMpOBaTh U aKTyalu3UpoBaTh NpolOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTpEeAeNATh LENH NeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUHM HX JOCTHKCHHS,
COOTHOCHUTB PE3YJIbTaThl ACATEILHOCTHU C IIOCTABICHHBIMU LIETISIMU;

UCIOJB30BaTh NPU OCBOCHUM 3HAHUNA MNPUEMBI JIOTMUECKOTO MBILUICHUS: BbIACIATH
XapaKkTepHble TPU3HAKK TMOHATHUM W YyCTaHaBIMBAaThb UX B3aMMOCBA3b, HCIOJIB30BaTh
COOTBETCTBYIOIINE MOHITUS ISl OObSICHEHUS OT/IEIbHBIX (PAKTOB U SBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINA;

YCTaHABJIMBAaTh NPUUYMHHO-CJIEICTBEHHBIE CBA3U MEXK/Y N3y4acMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCyKIeHUS (MHIYKTUBHBIC, JEIyKTUBHbIE, IO AaHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PAaCCMATPUBAEMBIX SIBICHUSIX, (OPMYITUPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

IPUMEHATHh B IPOLECCE MMO3HAHUS HCIOIb3yEMble B XMMUU CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIH, TPe0OPa30BbIBATH MO/JIEIbHbBIE MPECTABICHUS — XUMUUECKHM 3HaK (CUMBOJ) AJIEMEHTA,
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XUMu4eckass ¢GopMmysa, ypaBHEHHE XHMHYECKOM peakUud — TpU pPElICHUH Y4eOHBIX
MIO3HABATEJIbHBIX U NMPAKTUYECKUX 3a7ad, IPUMEHATHh Ha3BaHHbIE MOJEIbHBIE MPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUYECKUX PEaKIINM.

2) 0a3oBbIe HUCCIeA0BaATENbCKUE eiCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYyYHOI'O TIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKIUI;

dbopMynHpoBaTh IENM H 3aJaud  HMCCJIEIOBAHUS, HCIIOIB30BaTh ITOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOIPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 GOPMHUPOBAHHUS TUIIOTE3bI 110 IPOBEPKE NMPABHIILHOCTH BBICKA3bIBAEMBIX CYXKIEHHIA;

BJIAa/IETh HAaBBIKAMH CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHMS YUYEHHUYECKHX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIOAATh 32 XOJOM IIpOIlecca, CaMOCTOSTEILHO
MIPOTHO3UPOBATh €ro pe3ysbTar, (opMyJIupoBaTh OOOOLIEHUS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEJOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOW HCCIIEOBATENIbCKOM M MPOEKTHOM JesTeIbHOCTH,
HPOSIBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEeILeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAO0B ITO3HAHUS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATbCS B PpA3IMYHBIX HCTOYHUKAX WHPopManuu (HAYYHO-TIOMYJIsIpHAsS
auTepaTypa XHMHUYECKOrO COJAEp)KaHMs, CIpaBOYHble mocobus, pecypcbl WHTepHera),
aHaIU3UpoBaTh MH(OpPMALMIO DPA3JIMYHBIX BHUJOB MU (OPM MpEACTaBICHUS, KPUTHYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTH;

(hopMyIHpOBaTh 3aMpoChl M NPUMEHATH pPA3TUYHBIE METOABI TPU TOUCKE M OTOOpe
uHpopMalu, HE0OX0IUMOI JJIs1 BBITIOJIHEHUSI yUEOHBIX 3a/1a4 ONpeIeIEHHOIO TUIIA;

npuoOpeTaTh OMBIT UCHOJIB30BAHUSA MH()OPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTMH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBbHYIO (OpPMY HpeCcTaBiIeHUs WH(POpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBI, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAy4YHBIH S3bIK B KadyecTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpOpMaLuel: MPUMEHATh MEXIpeIMeTHble ((pU3NUecKue M MaTeMaTHYeCKUe) 3HAKu U
CHUMBOJIBI, (hopMyIibl, aOOpeBUaTypbl, HOMEHKIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KovMMyHnKkaTHBHBIE YHHBepcaibHble yueOHbIe 1eHCTBHUSA:

3aJaBaTh BOIPOCHI 10 CYIIECTBY 0OCYXk/1aeMO TEMbI B XOJI€ UaIora U/WIH JUCKYCCHH,
BBICKA3bIBaTh UJIEH, (POPMYIUPOBATH CBOU MPEIOKEHHUS] OTHOCUTEIBHO BBIIIOJHEHUS
IPEUI0KEHHOMN 3aa4uH;

BBICTYIIaTh C INPE3EHTALMEN PE3yJbTaTOB IO3HABATEJIBHOM AEATEIBbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIBHO MWJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIIOJHEHUH XHMHUYECKOTO
9KCIIEPUMEHTA, MPAaKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOWCTB H3Y4YaeMbIX BEIIECTB,
peanu3anuy y4eOHOro MpoekTa, M (OpMyJIHMpOBaTh BBIBOJBI IO pe3yJbTaTaM MpPOBEIEHHBIX
UCCIIEI0BaHUN MyTEM COTIIaCOBaHMSI MO3ULMNA B X0/1€ 00CYXIeHUS 1 00MEHA MHEHHUSIMHU.

PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1efiCTBUA:

CaMOCTOSITENIbHO IIJIAHUPOBAaTh U OCYIIECTBIISATh CBOIO ITO3HABATEIbHYIO JESTEbHOCTD,
onpenensds € eIy W 3aJadyd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeJlaraéMblii alrOPUTM JIEHCTBUN NpPU BBINOJHEHWU Y4YEOHBIX M MCCIEIOBATENbCKHUX 3a/1ad,
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BbIOMpaTh Hanbosee 3(PPEeKTUBHBIN CIIOCOO MX pPEelIeHHs C YUYETOM IOJIyUYEHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUECKUX PEAKIIHAX;

OCYIIECTBIIATH CAMOKOHTPOJIb IEATEIHHOCTH HA OCHOBE CaMOAHAIN3a M CAMOOLICHKH.

MNPEAMETHBIE PE3YJIbTATbI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS MPOrpaMMbl IO XUMHMU Ha yriIyOJEHHOM YpOBHE Ha
YPOBHE cpeqHero oOIero odpa3oBaHMs BKJIIOUAIOT crenupuueckue s y4eOHOro mpeaMera
«XuMus» HaydHbIe 3HAHUS, YMEHHUS M CIOCOOBI NEHCTBHH 1O OCBOCHHWIO, WHTEPIPETAINU U
npeoOpa30BaHUIO 3HAHHM, BUIIBI AEATEILHOCTH 1O TOJyYSHHUIO HOBOTO 3HAHUS M MPUMEHEHUIO
3HaHUI B Pa3lMYHBIX YYEOHBIX CHUTYyalUsAX, a TAaKXKE B pealbHBbIX >KU3HEHHBIX CHUTYyallUsX,
CBSI3aHHBIX C XUMHEH. B mporpamMme mo XMMHH MPEIMETHBIE pE3yJbTaThl MPEACTABICHBI 110
rofaM U3ydeHHUsI.

10 KJIACC

[IpenMeTHBIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTpaXaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI: O MeCcTe M 3HAYEHMM OpPraHUYECKON XUMHH B
CHCTEME e€CTECTBEHHBIX HAayK U €€ poiu B 00eCreueHNH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA B
peLIeHUH MPOo0JIeM SKOJIOTHYECKOM, SHEpreTHYecKol M MUIEBOM 0e30macHOCTH, B pa3BUTHH
MEIMLUHBI, CO3JaHUU HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHHMKOB 3HEPrUH, B OOecreueHUH
PaMOHAFHOTO TPUPOJIOTIONB30BaHus, B (OPMHUPOBAHUN MHUPOBO33PEHUSI U OOIIEH KyJIbTYpHI
YeJoBeKa, a TaKXKe HKOJOTMYECKM OOOCHOBAHHOI'O OTHOUIEHHS K CBOEMY 3J0POBBIO H
IIPUPOJIHOM cpene;

BIIAJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIIOJIATrarOLIUE
HOHATHS — XMUMHWYECKHH SJIE€MEHT, aToM, SApO M JJEKTPOHHAs 00ojoYKa aroma, s-, p-, d-
aTOMHBIE OpOMTAaIM, OCHOBHOE U BO30YXIEHHOE COCTOSHMS aroMma, TMOpUAM3aLUs aTOMHBIX
opOuTasnelf, MOH, MOJIEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEHNEHb OKHCICHHUS,
XUMHYECKasi CBS3b, MOIIb, MOJISIPHAs Macca, MOJISIPHBIM OO0BEM, YTIEPOAHBINH CKeJeT,
(yHKIMOHANBHASL TPYIIA, paaWKal, CTPYKTypHbIE (opMyibel (pa3BEpHYTHIE, COKpAalIEHHBIE,
CKEJICTHbIE), M30MEpHUsl CTPYKTYpHasT M HPOCTPAHCTBEHHAas (reoMeTpUyecKas, ONTHYECKas),
M30MEPBI, TOMOJIOTUYECKUN PsJ, TOMOJIOTH, YTIEBOLOPOABI, KHCIOPOA- U a30TCOAEpIKAILUE
OpraHUYECKHUE COCAMHEHHS, MOHOMED, IOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE
COEJIMHEHMS; TEOpUH, 3aKoHbl (nepuoaunueckuil 3akoH JI. 1. MenneneeBa, Teopusi cTpoeHuUs
opranmyeckux BemectB A. M. byrtnepoBa, 3aKOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpAaHEHMs U TMPEBpAIICHUS DSHEPruM IpH XUMHUYECKMX peaKlusaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMWM, MHUPOBO33PEHUYECKHE 3HAHUs, JICKAIIME B OCHOBE IOHMMAaHUSA
IPUYMHHOCTH M CHCTEMHOCTH XUMHWYECKHUX SIBJIICHHW; IPEIACTABICHUS O MEXaHU3Max
XUMUYECKHX pPEAKUWH, TEPMOJAMHAMHYECKMX W KHHETHYECKHMX 3aKOHOMEPHOCTAX HX
IPOTEKAHUsA, O B3aMMHOM BJIMSHUM aTOMOB U TPYII aTOMOB B MOJEKyJax (MHIYKTUBHBIA U
me3oMepHbIil 3¢ dekTrl, opuentanTsl 1 u Il pona); ¢axronornyeckue cBeAeHUS O CBOWCTBAX,
COCTaBe, MOJyYeHUH U 0€301TaCHOM MCIIOIh30BAHNHU BKHEHIIINX OPraHNYECKHUX BEIIECTB B OBITY
U TPAKTHUECKOM JAESITEeIbHOCTH YeNoBeKa, OOMMX HAyYHBIX MPUHLIUIAX XUMHYECKOIO
IPOM3BOJICTBA (Ha MPUMEpPE MTPOU3BOICTBA METAHOJA, IEpepabOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHHUN: BBISBIIATh XapaKTepHbIE MPU3HAKY MMOHATHH, yCTaHABINBATh
UX B3aMMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOLNE ITOHATHUS IIPU ONIMCAHUHU COCTAaBA, CTPOCHUS U
CBOICTB OPraHMYECKUX COCTUHEHU;

c(OPMHUPOBAHHOCTb YMEHHIA:
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MCIIOJIb30BaTh XMMHUECKYIO0 CUMBOJIMKY JUISI COCTABJIEHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPTaHMYECKUX BEIIECTB;

COCTaBIISITh YpaBHEHUS XHMHUYECKUX peakUMid U pacKpelBaTh HUX  CYUIHOCTH:
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIX ~ PEAKIMl  MOCPEACTBOM  COCTABJIEHHUS  AJIEKTPOHHOIO
OanmaHca ITHX peakUWd, peakuuil HOHHOro oOMeHa MyTEM COCTaBICHHMS MX TOJHBIX U
COKpAILIEHHBIX MOHHBIX YPaBHEHMUI;

W3rOTABIIMBATh MOJEIN MOJIEKYJl OpraHMYeCKUX BEHIeCTB JUIS WUIIOCTpAalUU UX
XUMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh MPUHAAIE)KHOCTh U3yUEHHBIX OPIraHUYECKUX
BEIIECTB IO MX COCTaBY M CTPOCHUIO K ONpPEeNEHHOMY KJIACCY/TPYyTIe COeNMHEHNH, aBaTh UM
Ha3BaHus o cuctemarnyeckoil HomeHkinatype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHUS
JUISL  OTAETBHBIX TPEJACTaBUTENCH OpPraHUYECKUX BelIeCcTB (PTUJICH, alleTWIEeH, TOIYyOl,
[JIMLEPUH, STWICHIJUKONIb, (eHos, (opMalbIeTu, aleTaabAeru], aleToH, MypaBbUHAS
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBAas, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, TJIMIIMH,
aJlaHWH, MaJIbT03a, PPYKTO3a, aHWJIUH, TMBUHU, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHHsSI OMNPEAENATh BHJ XHUMUYECKOW CBSI3M B OPraHUYECKHX
COEMHEHUSX (KOBAJICHTHAS M HOHHAS CBSI3b, G- U TM-CBSI3b, BOJOPO/IHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUSI TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOCHUS OPTaHUYECKHX
BemectB A. M. bytiepoBa miis oObsSCHEHHs] 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHUH XapakTepu3oBaTb COCTaB, CTPOEHHUE, (U3MUECKUE U
XMMHUUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3InYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
AJIKaHOB, LHMKJIOAJIKAHOB, AaJKEHOB, AJKAJWCHOB, AJKHHOB, APOMAaTUYECKHUX YTJIEBOIOPOJOB,
CIIUPTOB, AJIbJIETHJIOB, KETOHOB, KAPOOHOBBIX KHCIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOETMHEHUH 1 aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YTI€BOAOB (MOHO-, TU- U TIOJIMCAXaPHUIOB),
WUIIOCTPUPOBaTh T'€HETUYECKYIO CBSI3b MEXKAY HHMMHM YPaBHEHHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIHUH ¢ UCTIOJIB30BaHUEM CTPYKTYPHBIX (GOpPMYII;

c(OpMUPOBAHHOCTh YMEHHS TOATBEPXAAThb Ha KOHKPETHBIX MpPHUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COEAMHEHUH OT KPaTHOCTU M THIIA
KOBAJIEHTHOH CBSI3U (G- U T-CBSA3H), B3aMMHOI'O BIMSHHS aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTepHU30BaTb HCTOUYHUKHU YTJIEBOJOPOAHOIO CBIPbS
(HedTh, MPUPOIHBIN Ta3, yrojib), CIOCOOBI €ro MepepadOTKU M TPAKTHYECKOE MPUMEHEHHUE
IPOAYKTOB MepepaboTKu;

c(OPMHPOBAHHOCTh BJAJIEHUS CHCTEMON 3HAaHUM O EeCTECTBEHHO-HAYYHBIX METOAAX
NO3HAHUS — HAONIONEHUH, W3MEPEHHH, MOJICIMPOBAHUH, OSKCIIEPUMEHTE (pealbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSAThH 3TH 3HAHUS,

c(OPMUPOBAHHOCTh ~YMEHHSI NIPUMEHATH OCHOBHBIE  OMNEPALMd  MBICIUTEIHHON
NeSITeIbHOCTH — aHalIW3 W CHHTE3, CpaBHEHHE, O0OOIEHHE, CHUCTEMAaTH3alluiO, BBISBIICHHE
NPUYUHHO-CJIEICTBEHHBIX CBS3E€H — JIJIsl U3yUEHUS! CBOMCTB BELLIECTB M XUMUYECKUX PEAKIUI;

c(OpMHUPOBAHHOCTh YMEHUH: BBISBIISTH B3aUMOCBSI3b XUMHUUECKUX 3HAHUN C IOHATUSAMU U
NPEICTaBICHUSIMH JPYIMX €CTECTBEHHO-HAYYHBIX MPEAMETOB Jjsi 0Oonee OCO3HAHHOTO
IIOHMMAaHMsl CYIIIHOCTH MaTepHaJbHOIO €IUHCTBA MMpPA, UCIIOJIB30BATh CUCTEMHBIE 3HAHUA IO
OpPraHMYECKON XUMUU AJi1 OOBSCHEHUS] U NPOTHO3UPOBAHUS SIBJICHHUM, UMEIOIUX €CTECTBEHHO-
Hay4HYIO IPUPOLY;

c(OpPMHUPOBAHHOCTh yMEHMIi: MPOBOAUTH paAcCUY€Thl MO XUMHUYECKUM QopmyiamM U
YPaBHEHHUSM XUMHUECKUX PEaKIUil C HCIOJIb30BaHHMEM (PHU3MUECKUX BeIUYMH (Macca, 00BEM
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ra3oB, KOJMYECTBO BELIECTBA), XAPAKTEPHU3YIOIIMX BEIIECTBA C KOJIMUYECTBEHHOW CTOPOHBI:
pacuéThl M0 HAXOXKICHHUI0O XUMHUYECKOH (hOpMYJIbl BEUIECTBA IO W3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IIPOJYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;
c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHATM3UPOBATH M OIIEHUBATH C MO3ULIUN
9KOJIOTUYECKON 0€30MacHOCTH TOCHEACTBUS OBITOBOM W IPOU3BOACTBEHHON JESTEIHHOCTH
YeJIOBeKa, CBSI3aHHOW C MepepadOTKOW BEIIECTB, WCIOIB30BATh IOJYYCHHBIC 3HAHUS IS
MPUHSITHS TPAMOTHBIX PELIEHU TPOOJIEM B CUTYAlLIUAX, CBSI3aHHBIX C XUMUEH;
c(hOpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO TUIAHUPOBATh M MPOBOJUTH XMMHYECKUN
9KCHEPUMEHT (TIOTy4YEeHUE U U3YUEeHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbBIE PEaKIIH
YIJIEBOJOPOAOB PA3IMYHBIX KJIACCOB M KHUCIOPOACOJAEPKAIMX OpPraHMYECKUX BEIIECTB,
pelleHre HKCIEepPUMEHTaJIbHBIX 33Jad 10 pPAaclO3HABAHMIO OPraHWYEeCKUX BEIIECTB) C
coONrofeHreM TMpaBWil  0E€30MacHOro OOpalleHuss C  BellecTBaMH U J1TaOOpaTOpPHBIM
o0opynoBanuemM, (HoOpMyIHpPOBaTh IIeNb MCCIEIOBAHUSA, IMPEJICTABIATh B pasiIndyHON (opme
pe3yNbTaThl SKCIIEPUMEHTA, AHAIU3UPOBATH U OLICHUBATh UX I0CTOBEPHOCTB;
c(hOpMHUPOBAHHOCTh YMEHUH:

coOnroAaTh MpaBWiia 3KOJOTUYECKH ILIENIECOO0O0pPa3HOro MOBEAEHUS B OBITY M TPYIOBOMH
JEATEIIBHOCTH B IIEJIAX COXPAHEHHUS CBOErO 370POBbs, OKpYXkarolled NPUpPOIHON cpenbl U
JOCTHKEHHMS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O AEMCTBHS HAa JKUBBIE OPraHU3Mbl ONPEEIEHHBIX
OpraHWYECKUX BELIECTB, TOHMUMAs cMbIci nokazatens [IK;

aHaJM3UpOBaTh  LI€JIECOOOPAa3HOCTb  NMPUMEHEHHMS  OpraHMYeCKMX  BEIIeCTB B
NPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOIICHHUS PUCK-TIONb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK XHUMHYECKOM
uHbOpMallMU B PAa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-Hay4Has JHUTepaTypa, CpelacTBa
maccoBoi uH(popmanuu, MHTepHeT M Jpyrue), KPUTHYECKH AaHAJIU3UPOBATh XHMHUYECKYIO
UH(pOpMaLUIO, TIepepadaTbiBaTh €€ W UCIOJIb30BaTh B COOTBETCTBUH C IMOCTABICHHON y4eOHOU
3a/1a4en.

11 KIIACC

[IpenmeTHble pe3yabTaThl OCBOeHHMs Kypca «OOmas W HeopraHuyecKas XUMHsD)
OTpaXkaroT:

c(OpMHPOBAHHOCTb NPEJCTABICHNUN: O MaTEPUAIbLHOM €IMHCTBE MHUpPA, 3aKOHOMEPHOCTSIX
Y TI0O3HABAEMOCTH SIBJICHUN MPHUPOJIbI, O MECTE€ W 3HAYEHHM XMMHH B CHCTEME €CTECTBEHHBIX
HayK M e€ polii B 00€CleYeHHH YCTOWYUBOTO Pa3BUTHS, B PEUICHUH MPOOJIEM 3KOJOTUYECKOM,
SHEpPreTUYecKoil M MUIIEeBOH 0e30MacHOCTH, B pa3BUTHH MEAMLMHBI, CO3JaHHHM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHHUKOB  DHEPrUM, B  OOECHEUYEHUH  PALMOHAIBHOTO
IPUPOIOTNIOIB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTypbl YEJIOBEKA, a TAKXKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpesie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoIINe
HOHATHS — XUMUYECKUN DIIEMEHT, aToM, PO aToMa, U30TOIbI, SJEKTPOHHAS 000J0YKa aToma,
s-, p-, d-aToMHBIe OpOWTAIN, OCHOBHOE M BO30YXKIEHHOE COCTOSHUS aTOMa, THOpHUIM3AIUS
aTOMHBIX oOpOWTasneil, MOH, MOJEKyJia, BaJCHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHCJICHMS, XHMHYECKas CBsA3b (KOBaJCHTHAs, HMOHHAs, METAJUIMYeCKas, BOJOPOJHAs),
KPUCTAJUIMUECKAsl PELIETKA, XUMUYECKas peakuus, pacTBOp, 3JIEKTPOJIUTHI, HEIIEKTPOJUTHI,
JJIEKTPOJIUTUYECKAs] ~ JUCCOLMALMsA, CTENEeHb JUCCOLMALMM, BOJOPOJHBIM  ITOKAa3aTellb,
OKHUCJIUTENb, BOCCTAHOBUTENb, TEIUIOBOM 3(h(PEeKT XUMUUECKON peakinu, CKOPOCTh XUMHUYECKON
peakiuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpHs AIEKTPOIUTHUECKOM
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auccouranuu, nepuoauyeckui 3akoH .M. MenneneeBa, 3aKOH COXpaHEHHsI MAacChl BEILIECTB,
3aKOH COXPaHEHHUsI M MPEBPALICHUs SHEPIrUM NMPU XUMHUYECKHUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEMIECTB, 3aKOH JCHCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIUYCCKUN S3BIK XUMUH,
MUPOBO33PEHUYECKHE 3HAHMUS, JIEKAIME B OCHOBE MOHUMAHMS MPUYUHHOCTH M CUCTEMHOCTH
XUMHYECKUX SIBJICHUW; COBPEMEHHBIE NPEACTABICHUS O CTPOEHHUU BEILIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM Y HAJAMOJEKYJSPHOM YPOBHSX; IPEIACTABICHUS O MEXaHU3Max
XMMHYECKUX PEaKUUH, TEPMOJUHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSIX  UX
NpPOTEKaHUsl, O XHUMHYECKOM pAaBHOBECHM, paCTBOpax MW  JUCIEPCHBIX  CHUCTEMaX;
(bakTONOTMUECKHE CBEJIEHUSI O CBOMCTBAX, COCTaBe, MONYYCHUH U OE30MacHOM HCIOJIb30BaHUU
BXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY W TPAKTHUYECKON JEATEITLHOCTH YelIOBEKa,
00X HAYYHBIX MPUHIIUANIAX XUMHUYECKOTO TTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIIATh XapaKTEPHbBIE MPU3HAKU IMOHATHH, YCTaHABIIUBATh
UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIME MOHATHUS MPU OMUCAHUM HEOPraHUYECKUX
BEILECTB U UX IPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHHUS HCIOJI30BATh XMUMHYECKYI0 CHUMBOJIMKY I COCTABJICHHS
(dbopMys BemeCTB M ypaBHEHUH XHUMHYECKHUX PEAKIUH, CHUCTEMATHYCCKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHalIbHBIE Ha3BAaHUS OT/EIIbHBIX BELIECTB;

c(hOpPMUPOBAHHOCTh YMEHUS ONPE/IEISTh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKHIX
3JIEMEHTOB B COCAMHEHUSX, BHUJI XMMHYECKOW CBSI3U (KOBAJICHTHAs, MOHHAs, METALTUYECKAs,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKOW PENIETKA KOHKPETHOT'O BEIIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBACHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT BHJA
XUMHUYECKON CBSI3M M TUIA KPUCTAJUIMYECKOH pEemETKH, OOMEHHBIH M JTOHOPHO-aKLENTOPHBIH
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUH: KIaCCU(UIIMPOBATH: HEOPTraHWYECKHUE BEIIECTBA IO HUX
COCTaBy, XMMHUYECKHUE PEAKIMU MO PA3NUYHBIM MPU3HAKAM (YUCIY U COCTaBy pearupyromux
BEIIECTB, TEIUIOBOMY J(PQEKTy peakiuu, H3MCHCHUIO CTCIEeHEH OKHUCIICHUS DJICMEHTOB,
00paTUMOCTH, Y4YaCTHUIO KarTaju3aTtopa U JPYTHE); CaMOCTOSTENIbHO BBHIOMPATh OCHOBAHHUS W
KPUTEPHUH IS KJIaCCU(PUKAIIMHA U3yUaeMbIX BEIIECTB U XUMHUECKUX PEaKIIHiA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpBIBATh CMBICH Mepuogudeckoro 3akona JI. U.
MenzgeneeBa U JIEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PyHKIINM;

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKTePHU30BaTh AJICKTPOHHOE CTPOEHHWE aTOMOB M MOHOB
XUMHUYECKUX DJIEMEHTOB IIEpBOro—4eTBEépTroro mnepuoaos Ilepuommueckoir cucremsr JI.M.
MenaeneeBa, UCIOJb3Yysl NOHATUSI «IHEPTETUUECKUE YPOBHWY, «IHEPTETHUECKUE MOTYPOBHIY,
«s-, p-, d-aromHBIE OpOWTANH», «OCHOBHOEC M BO30YKIEHHOE SHEPTeTUYCCKUE COCTOSHUS
aToMa»; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHYECKHX D3JIEMEHTOB M HX
COEMHEHMH 1o nepuonaM U rpymmnam Ilepuoauueckoit cucremsl 1. 1. MenneneeBa, BaJleHTHbIE
BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JICKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh (OMUCHIBATH) OOIIHE XUMHYECKHE
CBOICTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKAATh CYLIECTBOBAHUE T'€HETUYECKOM CBS3HU
MEXIy HEOPraHUYECKMMU BELIECTBAMHU C MTOMOIIbIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX
peakuuii;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIMil MOCPEJICTBOM COCTABJICHHS SJEKTPOHHOTO OanaHca THUX PEaKlMi;, peakinid MOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPAIIEHHBIX HOHHBIX YypaBHEHUH; peakuui
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TUAPONN3a; PEAKIUil KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpe THIPOKCOKOMIUIEKCOB IIMHKA W
AIIOMUHMUS);

c(hOpMUPOBAHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHYECKUX
peakuMii ¢ yd4€TOM HX DSHEPreTHYECKUX XAPAKTEPUCTHUK, XApaKTep H3MEHEHHsS CKOPOCTH
XUMHYECKON PEeakiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIeHUs
XUMHUYECKOTO PAaBHOBECHUSI 10T BJIUSHUEM BHEIIHUX Bo3nencTBui (npuniui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUYECKHUE PEAKIINH, JISKAIINE B OCHOBE
IPOMBIIUICHHOTO TOJYYEHUs] CEepHOW KHUCJIOTHI, amMMHakKa, oOIllue Hay4YHbIE TMPUHIUIBI
XUMHYECKHX TPOU3BOJCTB; II€IECOO00Pa3HOCTh NPHUMEHEHHUST HEOPraHMYECKUX BEIIEeCTB B
MIPOMBINIICHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOIIIEHUS PUCK-TIOJB3a;

c(hOpMUPOBAHHOCTD BJIAJICHHSI CUCTEMOM 3HAHHMI O METOJIaX HAYYHOTO TIO3HAHUS SIBICHUI
npuponbl — HaOJIOACHHE, U3MEpeHHe, MOJAEIUPOBAHUE, OKCIEPUMEHT (peajbHBIi U
MBICIICHHBIN), UCIOJIB3YEMBIX B €CTECTBCHHBIX HAyKaX, YMEHHUS MPUMEHSTh ATH 3HAHUS TPHU
IKCIIEPUMEHTAIILHOM UCCIICJIOBAHHH BEHICCTB W JUISI OOBSCHEHUS XUMHUYECKUX SBJICHHIA,
MMEIOIIMX MECTO B MPUPOJE, TPAKTUUECKON JEATEIIbHOCTH YE€JIOBEKA U B TIOBCETHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISBIISATH B3aUMOCBSA3b XUMUUECKHUX 3HAHHUM C MOHATHSIMU U
NPEJCTaBICHUSIMH JPYTHMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB sl 0oiee OCO3HAHHOTO
MMOHMMAaHUS MAaTEPUATBHOTO €IMHCTBA MUPA;

c(hOopMUPOBAHHOCTh YMEHHUSI TIPOBOJUTH PACUETHI: C UCIIOIH30BAHUEM TOHITHI «MacCcOBast
JIOJISl BEIIECTBA B PACTBOPE» U «MOJISIpHAsl KOHIICHTPAIMs»; MacChl BEIIECTBA MM 00bEMa rasa
M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIUU
BEIIIECTB; TEIUIOBOTO 3(dekTa peakinu; 3HaYCHUsT BOJIOPOIHOTO TOKA3aTelsl pACTBOPOB KUCIIOT
W IIEJOYeH C M3BECTHOM CTEMEHBIO AMCCOLMAINH; Macchl (00BbEMa, KOJUYECTBA BEIIECTBA)
IPOJyKTa PEaKlMM, €CJIM OJHO M3 MCXOAHBIX BELIECTB JJAHO B BHUJIE PACTBOPA C ONPEACIEHHON
MacCcOBOW JI0Jied pacTBOPEHHOTO BEUIECTBA WM JAaHO B HW30BITKE (MMEET MpPHUMECH); OJU
BBIX0/1a MTPOYKTA PEaKIuu; O0BEMHBIX OTHOIIIEHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSTENIBHO IJIAHUPOBATh U MPOBOJUTH XUMHUYECKHI
9KCIIEPUMEHT (TPOBEICHNE peaklnii HOHHOTO 0OMEeHa, MOJITBEPKIEHHE KaueCTBEHHOTO COCTaBa
HEOPraHWYECKHUX BEIIECTB, ONPEAEIICHUE CPE/Ibl PACTBOPOB BEILIECTB C MOMOIIbI0 MHANKATOPOB,
U3yYCHHUE BIUSHUS PA3IHYHBIX (HAKTOPOB HA CKOPOCTh XHMHUYECKON pEaKINH, pEIICHUe
SKCTIEPUMEHTAIIBHBIX 3a7a4 1Mo TemMam «Metamis»y 1 «Hemeramasy) ¢ coOmoaeHrneM MpaBul
0e30macHOTO OOpalieHusi ¢ BEIIeCTBAaMU M J1a0OpaTOPHBIM 00OpyAoBaHHEM, (OpMyIHpPOBATH
[eNb HWCCIENOBaHUS, TMPEACTAaBIATh B pa3nuyHOW (opMe pe3ylnbTaThl HKCIEPUMEHTA,
aQHAJIM3UPOBATh U OLICHUBAThH UX JIOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHHUIA: COOMIOAATh MpaBUia MOJb30BaHUS XUMUYECKON TTOCYI0M 1
nabopaTopHbIM 000pyAOBaHUEM, OOpallleHusl ¢ BEIIeCTBAMU B COOTBETCTBHH C MHCTPYKLHUSMU
M0 BBIMOJTHEHUIO JIA0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMYECKH IIeTIeCO00pa3HOTO
MOBEACHUS B OBITY W TPYAOBOH MAEATETPHOCTH B LEJISAX COXPAHEHHS CBOETO 3JI0POBBS,
OKpYKarolllell MPUPOJHOW Cpeabl M AOCTHKEHUA €€ yCTOMYMBOIO pPa3BUTHUSA, OCO3HABATh
OMAacCHOCTh TOKCHUYECKOTO JEHCTBHSI HA YKUBBIE OPraHU3Mbl OINpPEICIEHHBIX HEOPTraHWYECKHUX
BEILECTB, MOHMUMas cMbIca nokazatens [IIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IICJICHANIPABICHHBI MOWCK XUMHYECKOU
uHPOPMAIIMU B PA3IMYHBIX HMCTOYHWKAX (HaydyHas M y4eOHO-HAydHasl JHUTEpaTypa, CpelacTBa
mMaccoBoi uHGpopmanuu, VHTEepHET W [Apyrue), KPUTUUECKH aHaJIU3UPOBATh XUMUYECKYIO
uHbopMaIuio, nepepadaTpiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C IOCTaBICHHON yueOHOMH
3aja4eil.
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBbBI

Kon
NpoBepsIeMoro
TpeOoOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM Pe3yJbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero
o0pa3oBaHus

1

BitaneHne cucreMoi XMMUYECKUX 3HAaHUH, KOTOPAsi BKIIIOYAECT:

1.1

OCHOBOIIOJIATraloINe MOHATHS (XUMHUYECKUH HJIEMEHT, aTOM, H30TOIIbI,
ANIEKTPOHHAsI 000JI0UKa aToMa, S-, p-, d-dJEKTPOHHBIE OPOUTAIH aTOMOB,
OCHOBHOE M BO30YXKAEHHOE COCTOSHME aToMa, MWOH, MOJeKya,
BaJICHTHOCTb, AJIEKTPOOTPHUIIATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKAst
CBS13b (O- U T-CBSI3b, KPATHBIE CBS3M), TMOPUAN3ALIUS aTOMHBIX OpOUTAJICH,
KpUCTAJITINYECKasl pPeméTka, MOJb, MOJSpPHAas Macca, MOJIAPHBIA O0BEM,
MOJIIpHAsi KOHIEHTpalUs, pacTBOPhl (UCTUHHBIC, TUCIEPCHBIE CUCTEMBbI),
KPUCTAJUIOTUAPATHI, YTIAEPOIHBIN CKeleT, (yHKIMOHAIbHAS TpyIIa,
paaMKal, W30Mephl, CTPYKTypHas (opmyna, uzomepus (CTPyKTypHas,
reoMerpuueckas  (IUC-, TPAHCU3OMEpHS), TOMOJOTHYECKHA  psif,
TOMOJIOTH, YTJIEBOJOPOJIbI, KUCIOPOJ- U a30TCOAep allue COETUHEHHUS,
OMOJIOTUYECKH aKTUBHBIE BEIIECTBA (YTJIEBOIbI, KUPBI, OCJIKH), MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COEAMHEHMUS,
KPEKHUHT, pUDOPMHUHT, THUMBl XUMHYECKHX peakiuil (OKHCIUTEIbHO-
BOCCTAaHOBUTEJbHBIE, H5K30- M JHAOTEPMHUYECKHE, PEaKUUU HOHHOTO
oOMeHa, TOMO- U TeTePOTreHHbBIE, 0OpaTHMbIe W HEOOPATHMEIE), PacTBOD,
AJEKTPOJUTHI,  HEIJEKTPOJIUTHI,  DJIEKTPOIUTHYECKAss  JUCCOLHAIIMS,
CTeTNEeHb JMCCOIMAIMM, OKHUCIUTENb, BOCCTAHOBHUTEJb, JIIEKTPOIU3,

CKOPOCTh XUMHUYECKON peaKkui, XUMHUYECKOE PaBHOBECHE)

1.2

TEOpPUH M 3aKOHBI (TEOpUsS XUMHUYECKOTO CTPOCHHUS OPraHMYECKUX
BemectB A.M. BbytiepoBa, TeopHs 3JIEKTPOIUTUYECKOW IHCCOIMALINH,
[Mepuoanueckuit 3axon .M. MenpaeneeBa, 3aKOH COXpaHEHUSI MacChl),
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3BIK XHUMHH, MHPOBO33PEHUECKUE
3HAHUA, JIeXKAIIUe B OCHOBE MOHUMAHUS NMPUYMHHOCTH U CHCTEMHOCTH
XUMHUYECCKUX fIBHCHHﬁ, COBpPCMCHHBIC TIPCACTABJICHUA O CTPOCHHU

BELIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM U HaJMOJIEKYJIIPHOM YPOBHSX

1.3

MMpEaACTaBICHUA 0 MEXaHUu3Max XUMHWYCCKUX peaKHHﬁ,
TCPMOANHAMUNYCCKUX U KUHCTUUCCKHUX 3aKOHOMCPHOCTAX HUX MPOTCKAHUA,

0 XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX
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1.4

(akTOIOTHUUECKNE CBEIEHUA O CBOWMCTBaX, COCTaBE, TMOJYyYCHUH |
0€30MacHOM  WCTOJb30BAHUM  BAXKHEUIINX  HEOPraHUYECKUX |

OpraHN4C€CKUX BCUICCTB B 6BITy 151 HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.5

o0Imye Hay4Hble MPUHLUIBI XWUMHUYECKOTO INPOU3BOACTBA (HAa IpUMEpe
IIPOM3BOJICTBA CEPHOM KHCJIOTHI, aMMHaKa, METaHOla, MepepadoTKu

HeTH)

CdopMUpOBaHHOCTH YMEHHUH BBISBIISATH:

2.1

XapaKTCPHBIC IMMPHU3HAKHU U B3aMMOCBA3b N3YYCHHBIX HOHHTI/II;'I, IIPUMCHATH
COOTBCTCTBYIOIIMEC TIOHATHA TIIPU OINHMCAHUU CTPOCHUA U CBOICTB

HCOPTraHNYCCKUX U OPTraHUYCCKUX BCUICCTB U UX HpeBpaH_IeHI/Iﬁ

2.2

B3aMMOCBS3b XHMHWUYECKUX 3HAHUH C TOHATHAMH H npeacTaBJICHUAMU
ApPpyrux mnpeamMeToB IJId 0oyiee OCO3HAHHOIO MOHMMAHHS M OOBICHEHHUS

CYIIHOCTH MAaTCpUaJIbHOIO €ANMHCTBA MHUPaA

C(bOpMHpOB&HHOCTB YMCEHUA UCTI0JIb30BATh:

3.1

HAaMMEHOBAHMS XMMHUECKMX COCIUHEHUM MCIKAYHAPOAHOI'0O  COH03a
TeOpeTquCKOfI n HpHKHaHHOﬁ XHUMHHU U TPUBUAJIbHBIC Ha3BaHH BCIICCTB,
OTHOCAIIUXCA K M3YYCHHBIM KJIaCCaM OPraHUYCCKHUX W HCOPraHUYCCKHUX

COEIUHEHUN

3.2

XMMHYECKYI0 CHMBOJIUKY [UIi COCTaBICHHS (OpMYJ HEOPraHHYECKUX
BEIIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILEHHBIX U

CKeJIETHBIX) (hOPMYJT OPTaHHMUECKUX BEIIECTB

CdopmupoBaHHOCTH YMEHHUS KIIACCUDUITUPOBATH:

4.1

HCOPraHMYCCKHUEC BCHICCTBA, CaAMOCTOATCIBHO BLI6I/IpaTI> OCHOBaHUA H

KPUTEpUU JUIs KITacCU(PUKAIIUK U3y4aeMbIX XUMUYECKUX OObEKTOB

4.2

OpPraHru4cCKUcC BCIICCTBA, CAMOCTOATCIIBHO BI)IGI/IpaTB OCHOBAHUS U KPUTCPUH

JUTs K1acCU(UKAIIU U3Yy9aeMbIX XUMUYECKUX OOBEKTOB

4.3

[0 pa3lMYHbIM IpHU3HAKaM (YUCIYy U COCTaBy pPEarupyloluX BEIECTB,
TeroBoMy 3(pdekTy peakinu, N3MESHEHUIO CTETICHEH OKUCIICHHS DJIEMEHTOB,

00paTUMOCTH PEaKIMH, YIACTHIO KaTall3aTopa)

ChopmupoBaHHOCT, yYMEHHSI XapaKTEPH30BATh 3JEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUM) U MOHOB XUMHUYECKUX
sneMeHToB | — 4 nepuonos [lepuoanueckoit cuctemsr .M. MenneneeBa u
WX BaJICHTHBIE BO3MOXXHOCTH, HCTIONB3YSI TIOHSTHS S-, p-, d-DJIIEKTPOHHBIE

opOuTaNu, SHEPreTUYECKHE YPOBHH

CpopMUpOBaHHOCT YMEHHUS OOBACHITH 3aKOHOMEPHOCTH HM3MEHEHUS

CBOMCTB XMMHYECKUX DJIEMEHTOB M 0Opa3yeMbIX MMM COECIUHEHHH IO
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[IEPUOJIaM U IPYIIIaM

ChopMHpOBaHHOCTh YMEHHS COCTaBISATh YPaBHEHUS XUMHUYECKHX

peaKLuil U pacKpbIBaTh UX CYIIHOCTH:

7.1

OKHCIHNTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/II\/'I MOoCpEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO OajaHca 3TUX PeaKIui

7.2

YpPaBHEHHs pEaKkIUi pPa3Iu4HbIX TUIIOB; IIOJHBIE M COKPAILEHHBIE
YpaBHEHHS peaKIMii HOHHOTO OOMEHA, YUUTBIBAs YCIOBHS, MPU KOTOPBIX

9THU p€aKu UAyT 1O KOHIA

7.3

peakiuii TUAPOIN3a, pPEaKUUH KOMIUIEKCOOOpa3oBaHMA (HAa IpHUMeEpe

THAPOKCOKOMIIJICKCOB LIMHKA U aJ'IIOMI/IHI/ISI)

ChopmupoBaHHOCTH YMEHHUS MTOATBEPHKIATH:

8.1

Ha KOHKPETHBIX IIPUMEpPAX XapaKTep 3aBUCHUMOCTU PEAKLHMOHHOMN
CIOCOOHOCTH OPraHMYeCKUX COCIMHEHMH OT KpaTHOCTH U THIA
KOBaJICHTHOM CBSI3U (G- U T-CBSA3M), B3AUMHOI'O BJIMSIHMSI aTOMOB U TPYII
aTOMOB B MOJIEKYJIaX, a TaKXKe OT OCOOEHHOCTEH peanu3aliii pa3IndHbIX

MCXAaHU3MOB IIPOTCKAHUS peaKI_lI/Iﬁ

8.2

XapaKTCPHBIC XHUMUUYCCKHUC CBOICTBA BEIIIECTB COOTBCTCTBYHOIIIUMHA

OKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHI/Iﬁ

ChopmupoBaHHOCT, yMEHHsSI XapaKTepU30BaTh COCTaB U BayKHEHIIMe
CBOICTBA BEILECTB, MNPHUHAICKANIMX K ONPEICNEHHBIM KjlaccaM U
rpyImaM COeAMHEHHUH (MPOCThIC BEIIECTBA, OKCHIBI, THAPOKCUIIBI, COJIH,
YTIAEBOIOPOBI, IPOCTHIC d(PUPBI, CIUPTHI, (DEHOJIBI, ATBJETH B, KETOHHI,
KapOOHOBBIE KHUCIIOTBI, CJOXHBIE 3(UPBI, XUPBI, YTIEBOIBI, AMUHBI,

AMUHOKHCIIOTHI, OCJIKH)

10

ChopmupoBaHHOCT, yMEHHS TPOBOJUTH pPACUEThl MO XUMHYECKUM
dbopmyniaM W ypaBHEHUSM XUMHUYECKHX PEAKIHUA C HCIOIb30BAaHHUEM

(bU3NUEeCKNUX BEITHMYNH:

10.1

Macchl (00bE€Ma, KOJIMUECTBA BEIIECTBA) MPOIYKTA PEAKIUH, €CITH OJHO U3
HWCXOIHBIX BEIIECTB JAAaHO B BHUJIE pPacTBOpA C ONPEACIEHHON MacCOBOM

J0JIeH pacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM WM 00BEMHOM J10JIH, BBIX0/1a MPOIYKTA PEaKLUU

10.3

TEIUIOBOTO AP eKTa peakiuii

10.4

00BEMHBIX OTHOIIEHHH Ta30B

10.5

110 HAXOXXIACHUIO XAMHUYECKOU (bOpMy.]'IBI BCIICCTBA

11

Bnangenue cucteMoi 3HaHMM O METOJAX HAY4YHOTO MO3HAHMS SBJICHUMN

npupoAbl, UCIOJB3YEMBIX B CCTCCTBCHHBIX HAaYKaX WU YMCHUC IMPHUMCHATH
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OTU 3HaHWA IPHU SKCICPHUMCHTAJIBHOM MCCICAOBAHUN BCHICCTB W JIA
OOBSICHEHHS XHUMHYECKHX SIBJICHI/Ifl, uMeromux MECTO0O B IHPHUPOAC,

HpaKTquCKOﬁ JIeSITEILHOCTH YE€JI0BEKA U B IOBCEAHEBHOM KU3HU

12

CdhopMupoBaHHOCTh YMEHUS IPUMEHSTH (MCIIOIB30BATh) 3HAHUS O COCTAaBE
U CBOMCTBaX BEWIECTB Ui ODKCIEPHUMEHTAIBHOM MPOBEPKH THUIIOTE3
OTHOCUTEJIbHO 3aKOHOMEPHOCTEH NPOTEKAHUS XUMHUECKUX pPEaKUUid Hu
MPOTHO3UPOBAHUSI  BO3MOXHOCTEH HX  OCYIIECTBJICHUS, CHCTEMHBIE
XUMHUYECKUE 3HAHUS i1 OOBSCHEHHWS UM IPOTHO3UPOBAHHS SIBJICHUH,
UMEIONIUX €CTECTBEHHOHAYYHYIO MPHUPOAY; JUIsl TPHHSTHS TPaAMOTHBIX

pelIeHuid TPo0JIeM B CUTYAIIHSX, CBSI3aHHBIX C XUMHUEH

13

ChopMHpPOBaHHOCTh YMEHHUS IUIAHHPOBATH M IPOBOJHUTH XHMHUYCCKUIL
OKCTIIEPUMEHT (MOy4YeHHE W W3y4YeHHWE CBOWCTB HEOPTraHUYECKUX |
OpPraHMYECKUX  BEUIECTB, KAYCCTBEHHbIC PEAKLUUH  YIJICBOJOPOJIOB
pa3UYHBIX KJIACCOB M KHCJIOPOJCOICPIKAIINX OPraHMYECKHX BEIIECTB,
pelieHne IKCIIEPUMEHTAITbHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHWYeCKUX W OPraHWYeCKUX BEIIECTB) C COOJIOJCHUEM IPABUI
O0e3omacHoro  oOpamieHMss C  BEIIECTBAMH M JIAOOPAaTOPHBIM
obopynoBanueM; (GpopMyIHpPOBaTh LIENHM WCCIEIOBAHUS;, TPEICTABIATH B
paznu4yHO  (hopMe pe3yibTaThl OKCIEPUMEHTA, aHAIU3UPOBATh U

OLICHUBATHb UX JOCTOBCPHOCTDH

14

ChopMUpOBaHHOCTh yYMEHHUSI OCYILIECTBISATH LIEJEHANPABICHHBIM IOUCK
XMUMHUYECKON MH(OpMaIMU B pa3IMYHBIX UCTOYHUKAX (HaydyHas U y4eOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBoi MHpopmanuu, cetb HTepHET U
JpyTue), KPUTHUECKH aHAIM3UPOBAaTh XHMMHUYECKYyl0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U HCIOJIB30BaTh B COOTBETCTBUU C IOCTaBJICHHOM

y4eOHOH 3a1aueii

15

CdopmMupoBaHHOCTP ~ YMEHHUS  TPOTHO3UPOBATh, AHAIU3UPOBATH U
OLICHUBATh HMH()OPMALIMIO C TO3UIMKA OSKOJOTUYECKONH OE30MacHOCTH
MOCTICICTBUIl OBITOBOM ¥ MPOU3BOJCTBEHHON JEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C TepepaboTKOi BelecTB; CHOPMUPOBAHHOCTh YMEHHIA
OCO3HaBaTh OIIACHOCTH BOSHGﬁCTBHH Ha )KMBBIC OPraHU3Mbl OHpeI[eJ'IéHHBIX
BCIICCTB, IIOHHUMas CMBICJI II0Ka3aTciist HpCI[GHbHOfI I[OHyCTHMOfI
KOHIICHTpAllMK, W TOSCHATh HAa NpUMEpax CHocoObl YMEHBIICHUS W

IpEAOTBpAIICHUA X BPEAHOI'O BOSI[GﬁCTBHH Ha OpraHusM 4Y€JI0BCKa
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA (A5 COO)

Konx

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

TeopeTnueckue OCHOBBI XUMUHU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTpOeHHUs aTroma. PacmpeneneHue
AIIEKTPOHOB TI0 JHEPreTUYECKUM YpoBHAM. Kraccudukamuss XUMHYECKHX
anemMeHTOB. OCOOCHHOCTH CTPOCHUSI DHEPTeTHUYECKUX YpOBHEW aToMoB (s-, p-, d-
anemMeHToB). OCHOBHOE U BO30YXIEHHOE COCTOSHMSI aTOMOB. OJIEKTPOHHAs

KOH(UTyparus aroma. BaleHTHbIE AJIEKTPOHBI

1.2

[Tepuoanueckas cucrema xumuueckux sneMeHToB .M. Menneneesa. Ouznueckuii
cMmbica Ilepuonnueckoro 3akona [[.M. Menneneesa. IIpyunHbl 1 3aKOHOMEPHOCTH
M3MEHEHUsl CBOMCTB 3JIEMEHTOB M HX COEAUHEHUM MO MNEpUOJaM M TIpPyIIIaM.
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTBIX BEUIECTB, BOJOPOIHBIX

COCHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocTs. DnekTpooTpuniateabHOCTh. CTENeHb OKUCICHUS

1.4

Bunel xumuueckoil cBsi3u (KOBaJ€HTHas, HOHHAs, METaNINYEeCKas, BOJOPOIHAs) U
MexaHu3Mbl €€ oOpa3oBaHus. MeXMOJEKYJsIpHbIe B3aMMOACHCTBUs. BermecTta
MOJIEKYJISIPHOTO M HEMOJIEKYJIIDHOTO  CTpOeHHusA. THIbl KPUCTAITIMYECKHX

pEETOK. 3aBUCMMOCTh CBOMCTBA BEILIECTB OT TUINA KPUCTAIUNIMYECKON PEIIETKHU

1.5

Xumuaeckas peaKnusi. KJ'IaCCI/I(l)I/IKaI_[I/IH XUMHNYCCKHUX peaKquI B HeopFaHquCKOﬁ

Y OPraHUYECKOM XUMUU. 3aKOH COXPaHEHUSI MacChl BEIIECTB

1.6

CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7

TemuoBbie 3¢ hexTsl XUMUYECKUX peakuuil. TepMmoxuMudeckue ypaBHEHUs

1.8

OOpatumble peakuuu. XHUMHUYECKOe paBHOBecue. DakTophl, BIHAIOIIME Ha

COCTOsIHME XUMHUYecKOoro pasHosecus. [Ipunnun Jle Ilarense

1.9

OnekTponuTtuueckas auccormanus. CuibHbIe W cliadble 3JeKTponuThl. Cpena
BOJHBIX pAacTBOPOB BEIIECTB: KHUCHas, HEUTpanbHas, IenouyHas. CreneHb

nucconuanui. Peakiimn HOHHOTO 0OMeHa

1.10

I'unponu3 coneii. MonHoe mpousBeneHue BoAbl. Bomoponusiii mokaszatens (pH)

pacTtBopa

CnocoObl BBIPAXKCHUSA KOHLUCHTPpAIUU PACTBOPOB: MaCCOBaA HOJIA paCTBOpéHHOFO
BCIIICCTBA, MOJISIpHAasA KOHILCHTPAI M. HaCI)IH_[CHHBIe N HCHACBIIICHHBIC paCTBOPHI,

pactBopuMoOcTh. Kpucramnoruaparst

1.12

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIC PCaKuu. IloBenenue BCIICCTB B Cpcaax C

pa3HbIM 3HaueHneM pH. MeTobl 351eKTpOHHOTO Oaanca

1.13

DJEeKTPOJIN3 PaCTBOPOB U PACILJIABOB COJICH
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OCHOBBI HEOPTraHUYECKON XUMUU

2.1

Knaccudukanus Heopranmdeckux coenmHeHnid. HomeHKIIaTypa HEOpraHHYECKHX

BCIICCTB

2.2

XUMHYECKHE CBOMCTBA BAXKHEUIIINX METAJIOB (HATpUH, KaJIM, KadbllUid, MarHui,
ATIOMUHHM, IIMHK, XpPOM, JeJe30, MeIb) M HX coeauHeHuid. OOmme crnocoObl

MMOJIY4YCHUS MCTAJIJIOB

23

XVUMUYECKHE CBOMCTBA Ba)XXHEHIIMX HEMETAJUIOB (TaJIOT€HOB, CEpbI, a30Ta,
dochopa, yrimeponsa M KpEeMHHUS) HM = HMX  COCOUHEHUH  (OKCHIIOB,

KHUCIIOPOJICO/IEPIKALUX KUCIIOT, BOAOPOJHBIX COSIMHEHN)

24

I'eneTmyeckas CBA3b HEOPTraHNYCCKUX BCIICCTB, IIPUHAMJICKAIINX K pa3JInYHbIM

Ki1accaM

2.5

#H#Par### nentudukanys Heopraunueckux coeqnHeHui. KauecTBeHHbIe

PCaKknun Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMHUH

3.1

OcCHOBHBIE  TIOJIO)KEHUSI TEOPUU  XHMUYECKOTO CTPOECHHS  OPraHUYECKHX
coenquHeHnil A.M. bytnepoBa. YTriaepoaHbIl CKEJIET OPraHUYECKOW MOJIEKYJIBI.
KpaTHOCTP XMMHYECKOH CBSI3M. S- U P-CBSA3M. Sp3-, sp2-, Sp-TUOpUAM3AIIN
opOuTaneil aToMOB yryiepoaa. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XUMHYECKOTO

cTpoeHus MoJieky. ['omostoru. ['omonornueckuii paa. Mizomepus u uzoMepsl

3.2

[TonsiTHe 0 pyHKIMOHANBHOM rpynme. OpueHTamoHHbIe 3P EKTHI 3aMecTUTENeH

3.3

[IpeacraBnenne o kinaccupUKAIMd OpPraHMYECKUX BemecTB. HomeHknatypa
OpPTaHMYECKUX COCAUHECHMI (CUCTeMaTH4yecKas) ¥ TPUBUAIBbHBIE Ha3BaHUS

Ba)KHEHIIINX HpeﬂCTaBHTeHeﬁ KJIACCOB OPraHM4YCCKUX BCHICCTB

34

CBob6oHOpaAMKaIbHBIA U MOHHBIA MeXaHU3Mbl peakuuu. [lonsTue o Hykineoduie

u anektpoduite. [IpaBuno MapkosaukoBa. [IpaBumo 3aiiieBa

3.5

AnkaHbpl. XMMHUYECKHE CBOMCTBA AJIKAHOB: T'aJIOTEHUPOBAHUE, NETMIPUPOBAHUE,
TEPMHUYECKOE pPa3JIOKEHUE, KPEKHUHI, u3oMepu3anus, ropeHue. Ilomydenue
ankaHoB. L{ukioankanbl. Crienduka CBOMCTB IMKIIOATKAHOB C MaJbIM pa3MepoM

nuKia. Peakuyy npucoeIMHEHUs U paluKaIbHOIO 3aMEILICHUS

3.6

AnkeHbl. XMMHYECKHE CBOMCTBA: PEAKIMU TMPUCOCAMHEHUS (TaJIOTeHUPOBAHUE,
TUAPUPOBAHKE, TUJPOTAJIOTEHUPOBAHUE, TUApPATALMS), TOPEHUs, OKHUCICHHUS H

MMOJIMMEpHU3alnu. HpOMBIH_IJ'IeHHBIC u J'Ia60paTOpHBIe CIIOCOOBI IIOJIYUYCHUA aJIKCHOB

3.7

Ankanuenbl. XHMHYECKHME CBOMCTBA alKaJIMEHOB: pPEaKUUU MPHUCOECTUHEHUS
(ruapupoBaHMe, TaJIOTEHHPOBAHME), TOpPeHHs U mnoiuMmepusauuu. Ilomydenue

AJIKaJMCHOB

3.8

AnkvHbl. XMMUYECKHE CBOWCTBA: PEaKUUU MPUCOENUWHEHUs (TrajoreHHupoBaHUE,
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TUAPUPOBAHUE, THApaTalysi, TUIPOraJlOr€HUPOBAHKE) KaK CIOCO0 MOIy4YEeHUS
MIOJIMMEPOB M JPYIHMX IIOJIE3HBIX MNPOAYKTOB. Peakuuu 3amemenus. I'openue
AlETUIEHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHHU JUIsl CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMCHeHI/Ie allCTHUJICHA

3.9

ApeHbl. XMMHUYeCKUe CBOMCTBA OCH30Ia: peaklnuy AEKTPO(PUIBHOTO 3aMeIIeHHs,
NpUCOeMHEHUS  (TMAPUPOBAHUE, TaJlOreHHpOBaHWE). Peakmms  ropeHwHs.
Oco0eHHOCTH XUMHUYECKUX CBOUCTB Tonyoua. [lomyuenune 6enszomna. OcoOeHHOCTH
XUMUYECKHUX CBOMCTB ctupoina. [lonumepuzanus ctuposna. CriocoObl NOdydYeHUs U

MNPUMCHCHUEC apOMATHUYCCKUX YTIJIICBOAOPOAOB

3.10

Crnuptel.  llpenenbHble  OQHOATOMHBIE  CHMPTBL.  XHUMHUYECKHE  CBOMCTBA!
B3aUMOJICHICTBME €  HAaTpUMeM  Kak  CHoco0  YCTAaHOBJIEHUS  HaJIWYMs
TUAPOKCOTPYIIIBL, C TaJOTEHOBOJOPOIaMHU KaK CIIOocO0 MOTyYeHUs] paCTBOpUTETIEH,
BHYTpU- U MEXMOJEKYJspHas aeruaparanus. Peakuus ropenus. Ilomydenue
ATAHOJIA: peaKiHsi OpOKEHHs TIIOKO3bl, TUApATalUs 3TUICHA. DTUJICHIVIUKONb U

NIMOCPHUH KaK INIPEACTABUTCIIN NPEACIIbHBIX MHOI'OATOMHBIX CITMPTOB

3.11

®enon. Xumuueckue cBoWcTBa (eHona (peakuuu C HaTpueM, THUAPOKCHIOM

Hatpusi, Opomom). [Tonyuenue dhenomna

3.12

Anbrernapl. XMMUYECKHE CBOMCTBA MpPEJENbHBIX albJIETUOB: THIPUPOBAHUE;
KaueCTBEHHbIE pEaKUUu Ha KapOOHWIbHYIO TpYyIIy (peakuus «cepeOpsHoro
3epkana», B3aumozeiicteue c¢ ruapokcugoM menu (II). Tlomyuenue nmpenenbHbIX
aNbJIETUIOB: OKHUCIIEHHWE CIHMPTOB, THApaTalMs aleTWwIeHa. AILIETOH Kak

npeaAcCTaBUTECIIb KETOHOB. Oco0eHHOCTH PCAKIIMU OKUCIICHUS allCTOHA

3.13

KapOonoBbie KHCIOTHI. XHMHUYECKHE CBONCTBA TPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKHX CBONCTB MYpPaBbUHOM KHCIOTHI.
[Tomyyenue mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHUCIIEHUE
aJIKaHOB, AJKEHOB, MEPBUYHBIX CIUPTOB, AJBJETUAOB. Bricuive mnpenenbHbIE U

HCIIPECACIIbHBIC Kap6OHOBLIe KHCJIOTHI

3.14

Crnoxuble 3Qupsl U Kupbl. CIOCOOBI MOTyYEHHsI CIOXKHBIX 3¢(pupoB. OOpaTUMOCTD
peakuuu ostepudukanu. IIpumMeHeHue CIOXHBIX 3(GUPOB B MHUIIEBOH U
nap@roMepHON MPOMBIIIEHHOCTU. JKUpBl Kak CIIOKHbIE 3(QUpbl TNHIEpUHA U
BBICIIMX KapOOHOBBIX KHCJIOT. XMMHMUYECKHE CBOMCTBA KHUPOB: TUIPUPOBAHUE,
OKHCIIeHHe. [MaAponu3, WiIM OMBUIEHHE, >KUPOB KaK CHOCOO0 MPOMBIIUIEHHOTO
NOJYYEeHUs COJIed BBICIIMX KAapOOHOBBIX KHUCIOT. MBIIA Kak COJM BBICIINX

KapOOHOBBIX KUCIIOT

3.15

XUMHUUECKHE CBOMCTBA INIFOKO3bI: PEaKIUH C yYaCTUEM CIIUPTOBBIX U aJlbJICTUIHON
rpynn ¥ MOJOYHOKHCIOe OpoxeHue. [IpumeHeHHe TIIIOKO3bl, €€ 3HAUeHHE B

KHN3HCACATCIIbHOCTH OopraHu3Ma. I[I/Icaxapm{m: caxapo3sa, MaJbTO3a.
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BoccranaBnuBaroniie M HEBOCCTaHABIMBAWOIMe  aucaxapuabl. ['maposns
nucaxapunoB. Ilonucaxapunabl: kpaxman, riukoreH. CTpoeHHe MaKpOMOJIEKYI
Kpaxmaja, IJIMKOreéHa W Le/Uiosio3bl. Pusnueckue CBOWCTBA Kpaxmaia U
LEJUTE0JI03bl. XUMUYECKHE CBOMCTBA KpaxMmaila: THAPOJIN3, KAUEeCTBEHHAs peaKIysl
¢ MomoM. XHMMMYECKHE CBOMCTBA LIEUIIOIO3bI: THUAPOJIM3, IHOJydeHHE 3(PUpOB

1esuTio036l. [loHsTHE 00 UCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, AIIETATHBIN MIEIK)

3.16

AMuHBI. AMHHBI KaK OPTraHHYECKHUE OCHOBAHUS: PEAKIIMH C BOJOM, KHUCIOTAMH,
peakuusi TOpeHHs. AHWIMH KaKk NPeACTaBUTENIb apOMaTUYECKUX aMHHOB.
XHUMHUYECKHUE CBOMCTBA aHWJIMHA: B3aMMOJICHCTBHUE C KUCIOTaMH, OpOMHOM BOJIOM,
okucnenue. [lomydeHne aMUHOB QJIKWIMPOBAHUEM aMMHMAaKa M BOCCTAHOBJICHUEM

HUTPOIPOU3BOHBIX YIJIEBOJAOPOIOB

3.17

AMHWHOKHUCIOTEI M O€nKku. AMHHOKHCIOTHI Kak amM(pOTEpHbIE OpraHWYECKHE
coequaenusi. OCHOBHBIE AaMHUHOKHCIOTHL, oOpasyromipe Oenku. XUMHYECKHe
CBOMCTBa OCJIKOB: TUAPOJIN3, ICHATypallysl, KaUeCTBECHHbIEC (IIBETHBIC) pEaKkIMH1 Ha

Oenku

3.18

CrpoeHre M CTPyKTypa HOJIMMEPOB. 3aBUCHUMOCTb CBOWCTB IIOJIUMEPOB OT
CTpoeHUs1 MoJjieKyld. OCHOBHbIE CHOCOOBI MOJYYEHHsS BbICOKOMOJIEKYJISPHBIX
COCJIMHEHUI: peaKkIuy TOJIMMEpPH3alid M TOJIMKOHAEHcanuu. Kiaccudukarms

BOJIOKOH

3.19

#HPartH## nenTrduKaus opraHuuecKux CoeIMHeHNN. Perienne

SKCHICPUMCHTAJIbHBIX 3a/1a4 Ha paCliO3HABAHNUEC OPraHUYCCKUX BCIICCTB

3.20

I'eneTndeckas CBA3b MCIKAY KiIaCCaMU OPTaHUYCCKUX COCIUHEHUI

XUMHS U )KU3Hb

4.1

XuMus B TIOBCeTHEBHOM >ku3HH. [IpaBuna Oe3omacHOi pabOTBI C EAKUMH,

rOprOYUMH U TOKCUYHBIMU BCIICCTBAMU, CPCACTBAMHA OBITOBOM XMMUH

4.2

Xumus U 310poBbe. XUMUS B MEAULIMHE. XUMUS U CEIbCKOE XO35AMUCTBO. XUMHUS B
MIPOMBIIIJIEHHOCTH. XWMHSI W JHEPreTHKa: MPHUPOJHBIA W TOMyTHBIA HEPTIHOU
raspl, UX COCTaB U ucnoib3oBaHue. CocraB HEPTU U €€ nepepadoTka (IPUPOAHbIE

WCTOYHUKHU YTIEBOJOPOIOB)

43

XuMug U 3KOJOrus. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOWIEH Cpelbl U €ro
nocneacTeus. Oxpana ruapocdepsl, MoYBbl, aTMocdepbl, Gropbl U ¢ayHb OT
XUMHUYecKoro 3arpsizHeHus. IIpoGiemMa 0TX0MOB W MOOOYHBIX MPOIYKTOB.

AJ'II)TepHaTHBHBIe HCTOYHHKU SHEPTHUN

4.4

OO6mue mnpeacTaBieHUS O MPOMBIIUICHHBIX CMOCO0aX MOMYyYEHUS XUMHYECKHX
BEIIECTB (HA TpHUMeEpe MPOU3BOACTBA aMMHaKa, CEPHOM KHUCIOTHI). U€pHas u
1BeTHast MeTautyprus. CTEKJIO U CUIIMKATHASI IPOMBIIIEHHOCTh. [IpomblinieHHas

OpraHHU4YCeCKas XUMHUsl. Cblpbé I OpFaHquCKOﬁ MMPOMBIINIJICHHOCTH
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Turmel pacy€THbIX 3a1a4

Pacuérbl Macchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY

> BEIIECTBA, Macce WiIK 00BEMY OJJHOTO M3 YUAaCTBYIOIIUX B PEAKLIMHU BEIIECCTB
5.2 Pacuérs! TermoBoro s dexra peakun
53 Pacuérpl 00bEMHBIX OTHOIIEHUH ra30B MPU XUMHYECKUX PEAKLIUAX
5.4 Pacuéter macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, €CIIH OJHO
. 13 BEIICCTB JIaHO B U30BITKE (MMEET MPUMECH )
55 Pacuétel MaccoBoit i 00BEMHOMN AOTH BBIXOJIA MPOAYKTA PEAKIIMH OT
' TEOPETHYECKU BO3MOKHOTO
Pacuétel macchl (00bE€Ma, KOMMYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CIIH OJHO
5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C ONPECTEHHON MacCOBOM JOJIeH
pacTBOPEHHOTO BEILIECTBA
57 PacuéTel ¢ HCOab30BaHNEM MOHATHIN «MaccoBas 0JIsH», «MOJISIpHAs
' KOHIIEHTpaLHUs», «PaCTBOPUMOCTD)
Haxoxaenue MosekysipHOi popMyJIbl OpraHMueCKOro BELIeCTBa 10 ero
5.8 IJIOTHOCTU ¥ MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJSALIUX B €TI0 COCTAaB, WU 110

IPOAYKTaM CrOpaHus
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KoanuectBo yacos DIeKTPOHHBIE
Ne HaumenoBanue pa3jieiioB v Kontpoabnbie  TpakTaueckne (ungposBbie)
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XUMUM
IIpenmeT oprannueckon
11 xumuu. Teopust CTpoeHUS g bubnuorexa [JOK
' OPraHUYECKUX COCTUHEHUN A. https://m.eds00.ru/d69d{650
M. bytneposa
Hroro no paszneny 8
Pa3znea 2. YrieBoaopoabl
21 [IpenenbHbIE YII1€BOOPOIBI 5 bubnuoreka [IOK
' — aJKaHbl, IIUKJIOATKAHBI https://m.eds00.ru/d69df650
Henpenenbabie
2.2 TJIEBOJAOPO/IbI: AJIKEHBI 14 1 bubmmorexa [TOK
' Y HOPOABL ’ https://m.eds00.ru/d69df650
aJIKaJIUEHbI, ATKUHbI
)3 ApomaTudeckue g bubnuorexa [JOK
' YTJIEBOJOPOABI (ApECHBI) https://m.eds00.ru/d69df650
[IpupoaHbIE HICTOYHUKHU
24 YTJIEBOIOPOAOB U UX 4 bubnnorexa [JOK
' nepepaboTKa https://m.eds00.ru/d69df650
2.5 l"anorennpon3BoiHbIE 4 1 bubnuorexa [JOK
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

YIJI€BOIOPOIOB https://m.edso0o.ru/d69d{650

Hroro no pasneny 35

Pa3znen 3. Kuciiopoaconep:kaiiue opranuieckue coeuHeHHsI

bu6nmnoreka [JOK
A . D 11 1
3 CrupTht. Geron https://m.edsoo0.ru/d69df650
KapOoHumnbpHbIE COeTUHEHUS:
39 aJIbJICTUIbI M KETOHBI. 1 | bubmuoreka [JOK
' KapOoHOBBIE KHCITOTEHI. https://m.eds00.ru/d69d{650
Crnosxnbie 3¢upsl. XKupbl
bu6nmoreka [JOK
. 1
33 YTAeBOJEL o https://m.edso0.ru/d69df650
Hroro no pasneny 41

Pa3znea 4. A3oTconeprkainiue OpranHnyeckue coeIuHeHus

41 AMUHBI. AMUHOKHCIIOTHI. 12 1 5 bubmuoreka [JOK
' Benku https://m.eds00.ru/d69df650
Nroro no pazaeny 12

Pazpen 5. BLICOKOMOJ'[eKyJIHpHLIe COCANMHCHUSHA

51 BricokoMoOeKyIIpHbIE 6 1 bubmuorexa [JOK
' COCUHEHHUS https://m.eds00.1ru/d69df650
Hroro no pazaeny 6
OBILEE KOJIMYECTBO YACOB 102 3 6
[10 ITPOI'PAMME
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11 KITACC

KoaunuyecTBO 4acoB

DJIeKTPOHHBbIE
HaumenoBanmue
Ne K (undgposBbie)
pa3aesoB U TeM oHTpoJbHbIe | [IpakTH4yeckue
n/n Bcero oGpa3oBaTe/bHbIe
NPOrpamMMBblI padoThI padoThI
pecypchl
Pa3znen 1. Teopernueckne 0CHOBbI XUMUM
CrpoeHue aToMa.
[lepronnueckuii
3aKOH B Eus 1IOK
nOIMOTEKA
1.1 I1 9
eproteckad https://m.edsoo.ru/2dd57124
CHCTEMa XUMHUYCCKUX
aneMeHToB /[l. H.
Menneneera
CtpoeHue BeniecTna.
1.2 MHuoroobpasue 11 1 bubmorexa HOK
' P https://m.edsoo.ru/2dd5724
BEIIIECTB
13 XuMHU4ecKue 19 | 3 bu6nunoreka [IOK
' peakuuun https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pasnen 2. Heoprannueckasi Xumust
bubmmoreka [JOK
2.1 H 31 1 3
CMETALITH https://m.edsoo.ru/2dd5724
bubnuoreka [JOK
2.2 M 23 1 2
CTALIH https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54

Pa3pea 3. XuMus 1 :Ku3Hb
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https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

Meto1pl MO3HAHUSA B

bubmmoreka [IOK

31 XHMHH. XHMUS 1 ? https://m.edsoo.ru/2dd57124
KN3Hb
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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