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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa o XMMHU Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
benepanbHOR oOpa3oBaTeIbHOM IPOrpaMMBbl CpEIIHETO o01ero
obpazoBanusi(DOII COO), npencrasiennbix B denepaibHOM TOCYAapCTBEHHOM
oOpazoBarensHOM cTangapre COO, c¢ yuérom KoHuenuuu npenoJaBaHus
yuebHOro mpeamera «XUMHs» B 00pa3oBaTeNbHBIX OpraHusanusix Poccuiickoit
Qdenepanvy, peaqu3yIONIUX OCHOBHbIE 00pa3oBaTelIbHbIE MPOTPAMMBI, H
OCHOBHBIX TMoyioxkeHud «Crtpareruu pa3BuTHhs BocnuTaHus B Poccuiickoii
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHST Ha YpPOBHE YIUIYOJIEHHOTO HM3YyYEHHsI 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-HayyHOTo oOpa3zoBanus ydamuxcs 10-11 kmaccos.
W3ydyeHnue mnpeamera, peaiusyeMoe B YCIOBUAX AUPHEpEeHLHPOBAHHOTO,
NpoQUIbHOrO 00y4YeHHUs, NpPHU3BaHO oOecreyuTh o01Ee00pa30BaTENbHYI0 U
OOLIEKYIbTYPHYIO MOJATOTOBKY BBIIMYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JIA
ajanTayy UX K ObICTPO MEHSIOIIMMCS YCJIOBHUSM KU3HU B COIIMYME, a TAKXKE JJIs
OPOAODKEHNsT OOyuYeHHUsI B OpPraHM3alMiX NpPOPECCHOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISICTCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILIIUH.

B mnporpamme mno XUMUM Ha3Hau€HHE NpeaMeTra «XHUMHS» TOJydaeT
MOAPOOHYIO  MHTEPHPETALMI0 B  COOTBETCTBUM C  OCHOBOIIOJAraroIUMHU
nonoxenusiMu OGI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH, COAepKaHMUS,
pe3ynbTaToB O0yueHuss W TpeOOBaHMM K YpPOBHIO IMOATOTOBKHM BBITYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJISIOTCS CJEAYIOIIHAE BBINOJHSAEMbBIE MPOrpPaMMOM IO
XUMUU QYHKIIHH:

e HH(QOPMALMOHHO-METOAUYECKAs, pealu3alusl KOTOpol oOecreunBaeT
MOJlyY€HUE MPEJCTaBICHUS O LEJAX, COAEpKaHMM, OOIeH CTpaTeruu
oOyuyeHus, BOCIUTAHUS U Pa3BUTHsI O0yUaIOUINXCs CPEACTBAMU MPEAMETA,
U3y4aeMOoro B paMKaxX KOHKPETHOTrO MpoduIs;

e OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas npeaycMaTpuBaeT
ONpeJeNieHre: NPUHIIMIOB CTPYKTYPUPOBAHUS M MOCIEAOBATEIIbHOCTH
U3y4YeHUs Y4eOHOro MaTepuaya, KOJIMYECTBEHHbIX M KAYECTBEHHBIX €ro
XapaKTepUCTHUK; TOIXOAO0B K (DOPMHPOBAHHUIO COJEP>KATEIBHON OCHOBBI
KOHTPOJII M OLEHKH O0O0pa30oBaTENbHBIX JOCTHKEHUH OOydaroluxcs B
paMKax MTOrOBOW arrectalud B (OpMEe €IUHOro TOCYyAapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJis yriyOa€HHOTO U3YUYEHUS] XUMUU:



e YCTaHaBIMBAET WHBAPHAHTHOE NPEIMETHOE COAEpXkKaHHe, 00s3aTeIbHOE
JUISL W3Y4YeHUsT B paMKaxX OTHEIbHBIX MpoduieH, MIpeaycMaTpuBaeT
pacmpejielieHie W CTPYKTYpUPOBaHHME €ro IO KJaccam, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT MPUMEPHOE paclpelieeHue y4yeOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSL U3YYEHUSI OTICIbHBIX TEM;

e TpenjaraeT MPUMEPHYIO TIOCIENOBATEIbHOCTh M3YYEHHUS Y4eOHOTO
MaTepuaga ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPHUIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYI0O MHTEPIIPETAIMIO 1IeJe U 3a7a4 U3ydeHusl IIpeIMeTa
Ha yri1yOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUsA, COJAEPKATEIbHON XapaKTEPUCTHKU
IUTAaHUPYEMBIX ~ PE3yJbTaTOB OCBOEHHS OCHOBHOW 00pa3oBaTENIbHOU
MPOTPaAMMBI CpEIHErO o0111ero oOpa3zoBaHus (JIMUHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TakKe C Y4ETOM OCHOBHBIX BHJIOB
yueOHO-IT0O3HABATENIbHBIX  JEHCTBUI  00ydYaromerocsi 10 OCBOEHHUIO
COZIEpKaHus IpeaMeETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B MPOTpaMME MO XUMHH TMPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHMUU Ha YpPOBHE OCHOBHOTO OOILIEro
oOpazoBanusi. 3a TmpelaerIaMd YCTAaHOBJICHHOW MPOTpaMMOM 1O  XUMHUU
o0s13aTeIbHON (MHBApPUAHTHOM) COCTABJISIONIEH COAEepKaHUs Y4eOHOro mpenMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapMaTUBHOM COCTaBIISAIONICH,
KOTOpasi JOJKHA OIPEAETSATHCS B COOTBETCTBHM C HAmpaBlIeHHEM KOHKPETHOTO
npoduiis 00yueHus.

B cootBercTBMM ¢ KOHUenTyaibHbiMU monoxkeHusMu OI'OC COO o
HAa3HAYCHUH TMPEeIMETOB 0a30BOro W YriyOnE€HHOTO YypOBHEH B CHCTEME
nudepeHIMpOBaHHOTO OOYyYEHHsT HAa YPOBHE CpeIHEro oO0miero oOpa3oBaHUS
XUMHSI Ha YPOBHE YIIyOJIEHHOTO W3YYCHHsS HAIpPaBICH Ha pead3alluio
MPEEMCTBEHHOCTH C  MOCJIEAYIOIIMUM  3TalloM  MOJyYEHUS  XMMHYECKOTO
oOpa3oBaHMsi B paMKaxX U3Y4YCHHUS CICIHAIBHBIX E€CTECTBEHHO-HAYYHBIX W
XUMHYECKUX IUCIUIUIMH B By3aX M OPTaHHU3AIUSIX CPeIHEro mpodecCHOHaTBLHOTO
oOpa3zoBanusi. B 3Toii CBsI3M u3ydyeHHE MpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha pacUIMpeHHe U  yriayOJIeHHe TEOpeTHUYeCKO |
MPAKTUYECKON MOATOTOBKH OOYYarOIIMXCS, BHIOPABIINX ONPEACIEHHBIN MTPOQPUITH
oOy4eHus1, B TOM YHUCIIE C MEPCIEKTUBON MOCIEAYIONIEr0 MOJIyYeHUsI XUMHUUECKOTO
0o0pa3oBaHus B OpraHu3aluiax npodeccuoHaibHoro oopazopanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mIaHUPYEeMbIM pe3yJibTaTaM OCBOEHUS
denepanbHOll  00pa30BaTENBHONW TPOTPAMMBI  CPEIHEro OOIIero o0pa3oBaHUs
U3y4eHHe mpeameTa «XUMHs OPUECHTHPOBAHO TaKXKe Ha PEUICHHE 33]a



BOCIUTAHUS W COLMAIBHOTO Pa3BUTHUS OOy4aroummxcs, Ha (OPMHUPOBAHUE Yy HHUX
OOIIEMHTEIIEKTYaIbHbIX YMEHHUM, YMEHHIN pallMoHalIu3aluu y4eOHOro Tpyaa u
00OOIIEHHBIX  CHOCOOOB  JIEATENILHOCTH, MMEIONUX  MEXKIUCIUILUTMHAPHBIN,
HAAMNPEIMETHBIN XapakTep.

CocraBnsomuMu  npeameTa «XUMHUsS» Ha YPOBHE YIIIyOJIEHHOTO H3y4eHHs
ABJISIIOTCS  yIIyOn€HHble Kypcbl — «Opranumdeckas xumusi» u  «OOmas u
Heopranuyeckas xumus». [Ipu onpenenennn moaxoA0B K OTOOPY M CTPYKTYpPHOU
OpraHu3allMd COJEP)KaHMUSI 3THX KYpCOB B IIporpamMme IO XHMHH 32 OCHOBY
npusaTel noJiokeHuss GI'OC COO o paznauuusx 0a30BOro M yriryOJI€HHOTO
YpOBHEW W3yUYEHUs MIPEIMETA.

OcHoBy coznepxkanus KypcoB «Opranunueckas xumus» u  «OOmas u
HEOpraHWYecKas XHUMHS» COCTAaBISET COBOKYINHOCTh IPEAMETHBIX 3HAHUU H
YMEHUH, OTHOCSIIUXCA K 0a30BOMYy YpPOBHIO M3YYEHHS MpeAaMeTa. JTa CHCTEMA
3HAHUM TI0JIy4aeT ONPENEIEHHOE TEOPETUYECKOE JOIOIHEHUE, IMO3BOJIIOLICE
OCO3HAaHHO OCBOWUTH CYIIECTBEHHO OojbIMii 00BEM  (HAKTOIOTHUECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpOBHE HW3Yy4Y€HUs IpeaMeTa olecredeHa
BO3MOKHOCTh 3HAUUTEJIBHOIO YBEIMYEHHS O00bEMA 3HAHUH O XUMHUYECKUX
AJIEeMEHTaX W CBOMCTBAaX MX COCIMHEHMIM HAa OCHOBE PACHIMPEHUS] U yriayOJeHUs
IPEICTABICHUA O CTPOCHUM BELIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
MPOTEKAaHMs PEAKIUM, PACCMATPUBAEMBIX C TOUYKH 3PEHUS XUMUYECKON KUHETUKU
U TepMOAMHAMUKHU. HM3ydeHue mnepuoandeckoro 3akoHa u llepmonmueckoit
CUCTEMBbl ~ XUMHYECKHUX  DJIIEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUUYECKUX MPEJCTABICHUSAX O CTPOEHUU aTOMa. XMMHYECKas CBSI3b
OOBSCHSIETCS C TOUKU 3PEHUSI SHEPreTHUECKUX U3MEHEHHUI npu €€ 00pa30BaHuU U
pa3pylIeHUH, a TaKXKE C TOUYKU 3pEHUS MEXaHM3MOB €€ oOpazoBaHus. M3yuenue
TUIOB  peakuuil  JomoJiHgeTcs  (opMHpOBaHMEM  MPEICTABICHUNH 00
ANEKTPOXUMHUYECKUX MPOIECCaX U AJIEKTPOJIM3E PACIUIABOB U PACTBOPOB BEILIECTB.
B kypce oprannueckoi XMMHHM TP PACCMOTPEHHUU PEAKIIMOHHOW CIOCOOHOCTU
COCIMHEHUI yAeNsIeTcsl 0c000e BHUMAHKME BOIPOCcaM 00 JIEKTPOHHBIX A dexTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaklui.

Ocoboe 3HaueHHMe UMEET TO, YTO Ha COJEpKaHHE KypCOB XUMHUU
yrayOaEHHOTO YPOBHS M3YUEHUS ISl KJIACCOB OMpeneaéHHOro npoduiis (riaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHHM K oOmeld cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEXHBIE MpeAMEThI. Tak, HarpuMmep,
B COJICpKaHUM TPEAMETa ISl KJIACCOB XMMHKO-(PU3NUECKOT0 Mpoduiist OoJbIoe
3Ha4YCHUE OYIyT UMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. [lpu
U3YYeHUU TpelIMeTa B JaHHOM Clly4yae akKLEeHT OyAeT claelaH Ha OOUIHOCTb
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUW B XMMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHass Teopus (MOJEKYJsipHas TeopHs B (PU3UKE), 3aKOHBI COXPaHEHUs



MacCbl M DHEPIWM, 3aKOHbI TEPMOAVHAMHUKH, DJIEKTPOJIU3d, NPEACTABICHUA O
CTPOEHUHU BEILIECTB U APYTOE.

B TO )e BpeMsa B coaep:KaHUM INpeaMeTa Uil KIAcCOB XUMHKO-
OMosOTHYECKOTO MPOGUIST OOJBINNN YASTHHBIA BEC OYIET MMETh OpraHUYecKas
xumus. B 3TOM ciywae mpenocTaBiseTcss  BO3MOXKHOCTH Il OoJiee
00CTOSITEILHOTO ~ PAaCCMOTPEHUS XMMHUYECKOM  OpraHu3allid  KJIETKH  Kak
OMOJIOTUYECKOM CHCTEMBbI, B COCTaB KOTOpPOHl BXOMAST, K TNpUMEpPY, TaKHe
CTPYKTYPHBIE KOMIIOHEHTBI, KaK JIMIH[IbI, OEJIKH, YIJIE€BOJAbI, HYKJIECHUHOBBIC
KUCHOTHl U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWMCTBAxX IIPEACTABUTEINIEU
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIY)KAT OCHOBOW JUI WU3YYCHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUILIEBAPEHUSL.

B mumane ¢GopmMupoBaHHMS OCHOB Hay4HOIO MHPOBO33PEHUS, OCBOEHUS
0OIIEHayYHbIX METOJIOB ITO3HAHUSI U OIbITA IPAKTUYECKOTO MPUMEHEHUST HAYYHBIX
3HAHUI M3y4YeHHE NpeaMera «XHUMHs» Ha YIIYyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SX C YYEOHBIMU MpEAMETaMH, BXOJSIIMMH B COCTaB
npeaMeTHbIX obOsactelt «EcTecTBeHHO-Hay4yHble HpeaMeThl», «Martemaruka u
nHpopmaTuka» U «Pycckuil sI3bIK U AUTEpATypaY.

[Ipn u3ydyeHun yuyeOHOro mnpenMera «XuUMHUs» Ha YriayOJEHHOM YpOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro obiero oOpa3oBaHus (Ha 6a30BOM
YpPOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTH SIBISIETCS (POPMHUPOBAHUE OCHOB
HayKM XHMHUU Kak o0O0JacTH COBPEMEHHOI'O €CTECTBO3HAHMSI, IPAKTUYECKOU
NEATEIBHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Penmenue
TOM 3amauv Ha YriayOJN€HHOM YpOBHE HW3y4Y€HHUs TMpeaMeTa MpeAroaraer
peanu3anuio TaKux LeseH, Kak:

e (opMHpoBaHHE MPEACTABICHUN: O MaTepuUaIbHOM E€IUHCTBE MUpA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJICHUM MTPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HAayK W €€ Beaylled pojau B olecrneueHuu
YCTOWYMBOIO  pPa3BUTHUS  YEJIIOBEYECTBA: B  PELIEHUU  MOpoOsieM
HKOJIOTUYECKOM, YHEPreTUYECKON U THUIIEBON O€30MacHOCTH, B Pa3BUTUU
MEJMLIMHBI, CO3JaHNN HOBBIX MaTEPUaIOB, HOBBIX HCTOYHUKOB JHEPIUH, B
00€eCIeyeHnn PALMOHAIBLHOTO MPUPOIONOIb30BaHUsA, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl UEJOBEKA, & TAKXKE SKOJOTUYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBbIO M IPUPOIHOM Ccpese;

e OCBOCHME CHUCTEMBl 3HAaHMM, JEXAIMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTEeCTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHbBIX
IIOHATUN, 3aKOHOB U TEOPUM XUMHUH, COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHHM BEIIECTBA HA pPa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJIIIDHOM, O  TE€PMOAMHAMMYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHNUSI XUMUYECKUX PEAKLIUM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIUINAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y O0yJarOIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMWYECKMX 3HAHUU I OOBSCHEHUS
KJIFOUEBBIX HJEH M MpoOJieM COBPEMEHHON XUMHH, JJIsi OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPO.Y;
IPaMOTHOTO pEIIeHUs MPoOJIeM, CBSI3aHHbBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaIHM3a U OIEHKH C TO3UITNI HKOJIOTHIECKON 0€30MacCHOCTH MOCIEACTBUI
OBITOBOMI M TPOU3BOJACTBEHHON JAESATEIBHOCTU YEJIOBEKA, CBSI3AHHOW C
XUMUYECKUM  TPOU3BOJICTBOM, MCIOJb30BaHUEM H  IMepepaboTKon
BEILIECTB;

yIiyOJieHue  MPEJCTaBICHUNM O  HAy4yHbIX  METOJax  ITO3HaHWUS,
HEOOXOJUMBIX MJI1 TPUOOPETeHHS] YMEHHUH OPUEHTUPOBATHCS B MHPE
BEIIECTB U OOBSCHEHHS XUMHYECKUX SBJICHUM, HMEIOUIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JEATEIIBHOCTH U IIOBCEAHEBHON KU3HMU.

B mnnaHe peanuzanuu MepBOOYEPEIHBIX BOCIHUTATENBHBIX M Pa3BUBAIOIINX
GyHKIUN 1EOCTHOW CHUCTEMBI CpeHEro oOIIero oOpa3oBaHUs MPU H3YYCHUU
npeaMera «XUMHUS» Ha  YIUIYOJEHHOM  YpOBHE OCOOYI0  aKTyaJlbHOCTh
IpUOOPETAIOT TaKKe IEIH U 3a/1a4u, KaK:

BOCIIUTAaHWE YOEKIEHHOCTH B T[IO3HABAEMOCTH SIBJICHUW TPHUPOIBI,
YBOXEHUSI K TPOIECCY TBOpUECTBA B O00JIACTH TEOPETUUYECKUX U
MPUKJIAAHBIX HCCIICIOBAHUA B XHMHH, (OpPMHUpPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO M TO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIUTAaHUIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX IICHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKHUX
crocoOHOCTEeW oOyuaronmxcsi, (QopMHUpOBaHUE Y HUX CO3HATEIHLHOIO
OTHONICHUS K CaMOOOpa30BaHWIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO YCTIEITHOUM TTPO(EeCCHOHATBHOM U OOIIECTBEHHOM JeATEIHbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

dbopMHpOBaHHE YMEHUH W HABBIKOB Pa3yMHOTO NPHPOIOIIOIH30BAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIBTYPBI, TPUOOPETEHUE OMBITa OOIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOM NEATENBbHOCTH.

OO6m1ee yucI0 4acoB, MPEAYCMOTPEHHBIX I M3YUYEHUSI XUMUU Ha YTIIyOJICHHOM
YpOBHE cpelHero oliero oopasoBanusi, cocrapisieT 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HeZIeIHO).

COIEPKXAHUE OBYUYEHUA



10 KJIACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMHUH.

[IpenMer ¥ 3HAYEHUWE OPraHUYECKOW XUMHUH, MNPEACTABICHUE O
MHOT000pa3uK OPraHUuYECKUX COCAMHEHUI.

DNEeKTPOHHOE CTPOEHHWE aTroMa YIJepojia: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUA. BalnleHTHbIE BO3MOYKHOCTHM aroMa yriepoaa. XUMHYECKas CBSI3b B
OPTaHWYECKUX COCIMHCHMSIX. THUIBI THOPUAW3AIMA AaTOMHBIX  OpOHUTaieH
yriepoaa. Mexanu3mbl 00pa3oBaHUsI KOBAJIEHTHOW CBSI3U (OOMEHHBIN U JOHOPHO-
aKIENTOPHBIN). THUIBI TEpeKphIBaHUS aTOMHBIX OpOuTaliel, G- W T-CBA3M.
OpnunapHasi, 1BOMHAs M TpoiHas cBsi3b. CocoOBl pa3pbiBa CBsI3ed B MOJIEKYyJax
opraHuueckux BeilecTB. [loHsiTHE O CBOOOJHOM pajaukane, Hykieopuiae u
anexTpodue.

Teopuss crpoeHust opraHudeckux coenuHenud A.M. bytiepoBa wu
COBPEMEHHBIE MPEJCTABIICHHS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYEeCKUX COCIUHEHUU. MOJEeKyJIsIpHbIE H  CTPYKTypHbIE  (HOPMYIIBI.
CrpyktypHble (OpMyibl pa3IUMYHBIX BHUJAOB: pa3BEPHyTas, COKpallEéHHas,
ckenetHass. M3omepus. Buabl u3oMepuu: CTpPYKTypHas, MPOCTPAHCTBEHHAS.
OnexkTpoHHBIC dYPPEKTH B MOJIEKYJIaX OPTaHUYECKUX COCIUHEHUMN (MHIYKTHUBHBIMI
U ME30MEpHBI YHPEKTHI).

[IpencraBnenne o kiaccupUKaIMU OpraHUYecKuX BemiecTB. [loHsiTHE O
¢yHkunonanbHou rpymme. ['omonorusa. 'omonornueckue psaasl. CucreMarnyeckas
HOMeHKIatypa opranmdeckux coeauHenuid (IUPAC) m TpuBHadbHBIC Ha3BaHHUS
OT/EJIbHBIX MTPEACTABUTEIICH.

Oco0OeHHOCTH W KJIacCU(pUKALUS OpPraHUYecKuX peakiuil. OKHCIUTETHHO-
BOCCTAHOBUTEIbHBIE PEAKIIUUA B OPTaHUUECKOU XUMUHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYEeHHUs BEIIECTB U UX MPEBPAILCHUI:
O3HAaKOMJIEHHWE C O0pa3laMu OpraHMYeCKMX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, OMBITHI IO MPEBPAIICHUIO OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBieHne, OOYTIIMBaHWE M TOPEHHUE), KOHCTPYHPOBAHHUE MOJCICH MOJICKYII
OpraHUYeCKUX BEILECTB.

YriaeBoaopoasbl.

Ankanbl. 'oMmosioruyeckuit psii akaHoB, oOmasi popmysia, HOMEHKIaTypa U
M30MepHsi. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI aIKaHOB, S -
ruOpuau3anmsi aTOMHBIX OpOHWTaliel yriepoja, G-CBi3b. DU3NYECKHUE CBOWCTBA
aJIKaHOB.



XHWMHYECKHE CBOMCTBAa aJKaHOB: pEaKIMU 3aMEIICHUs, H30MEpU3alUH,
JNETUIPUPOBAHMS, LUKIN3ALNY, IMPOJIN3a, KPEKUHTa, ropenus. IIpeacrasienue o
MEXaHU3ME PEaKIN PaaUuKaJIbHOTO 3aMEICHHMS.

Haxoxnenue B npupojie. CriocoObl MOIy4YeHHs U IPUMEHEHNE aJIKaHOB.

[Muknoankanel. O6mmas ¢hopmyna, HOMEHKIATypa U uoMepus. OcobeHHOCTH
CTPOEHHSI M XHMHUYECKHUX CBOWCTB MalblX (IIUKJIONpPOINAH, LUKIOOyTaH) H
OOBIUHBIX (IIUKJIONEHTAaH, IUKJIOTeKCaH) MUKJIOANKaHOB. CrocoObl MOMydeHus: u
MIPUMEHEHUE UKIOATIKAHOB.

Anxensl. ['oMonornueckuil psji ankeHoB, ooOmias (opmMylia, HOMEHKIIATypa.
DNEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHHE MONEKYT ajJKeHOB, Sp’-
ruOpuau3alys aTOMHBIX OpOWTalield yriepoda, 6- U m-cBsi3u. CTpPYKTypHas M
reoMeTpudeckas (muc-TpaHc-) wu3oMmepus. Dunyeckue CBOWCTBA  aJIKEHOB.
XVWMHYECKHE CBOMCTBA: PEAKLIUU MPUCOCIWHEHHUS, 3aMEIICHHS B O-TIOJOKEHHUE
OpU JBOWHOM CBSI3U, NOJIMMEpU3alMu U okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JABOMHYIO CBs3b. CIIOCOOBI MOMyYEHUS! U IPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsHKEHHBIEC, U30JMPOBAHHbBIE,
Kymynupoeantvle). OCOOEHHOCTH ANEKTPOHHOIO CTPOCHUS U XUMUYECKUX CBOMCTB
conpsok€HHbIX  nueHoB, 1,2- wu  l4-npucoenunenue.  [lomumepusanus
conpsKEHHBIX JUEHOB. CIIOCOOBI MOJIy4YeHUs U PUMEHEHHUE aJIKaJUEHOB.

Ankunbl. ["'omoniorudeckuil psij alkuHOB, oO1as (popMyia, HOMEHKIATypa U
M30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKUHOB, SP-
rudopuau3anms aTOMHBIX opOutaneil yriaepoja. Pu3nuecKue CBOMCTBA AJIKMHOB.
XVWMHYECKHE  CBOMCTBA:  pEaKkUUMU  IPUCOCIAWHEHHMs,  JAUMEPHU3ALUU U
TPUMEPHU3ALMH, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKMHOB, UMEIOIIUX KOHLIEBYIO
TPOWHYIO CBs3b. KauecTBEHHbIE peakIMu Ha TPOHMHYIO CBsI3b. CTIOCOOBI MOTyYEHUS
Y IPUMEHEHUE AJKUHOB.

Apomatudeckue yriaeBoaopoisl (apeHsl). ['omonoruueckuil psii apeHoB,
oOurast popmyna, HOMEHKIIaTypa U U30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbl OcH30a. (DU3NYeCKre CBOWCTBA apEeHOB. XUMHUYECKUE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIIMK 3aMelICHUsI B O€H30JbHOM KOJIbIE U
YIIEBOAOPOJAHOM pajuKalie, PEaklUu NPUCOCTUHEHHUs, OKHCIEHHE TOMOJIOIOB
oenzoma. IlpeacraBinenne 00 OpPUEHTUPYIOIIEM JCHCTBUU 3aMECTHTENCH B
OCH30JJbHOM KOJIbLIE Ha TpUMEpE AaJKWIbHBIX paJUKalIoB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMWUHO- W HHUTPOTPYMIbI, aTOMOB TajloreHoB. OcOOEHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepuszanuus ctupona. CrocoObl NOIyYeHUS U
IPUMEHEHUE apOMAaTUYECKUX YIIIEBOJLOPOIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTsAHbIe Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KamenHsb1il yronas 1 npoaykTel ero nepepadbotku. CrnocoOsl nepepaboTku HeDTH:



MEPETOHKA, KPEKUHT (TePMUYECKHH, KaTalUTUYECKui), pU(OPMHHT, MUPOIH3.
[IponykThl nepepaboTku HEPTH, UX TPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEX1Y Pa3IMUYHBIMU KJIACCaMU YTJI€BOJAOPOIOB.

DIIEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJHBIX YTIEBOJIOPOAOB. Peaknuun
3aMEUICHUs] TajoreHa Ha THAPOKCOTPYIIY, HUTPOTPYNIy, LHAHOTPYMIY,
amuHOrpynny. JlelicTBMe Ha TaJOre€HIPOU3BOAHBIE BOJHOIO M CHUPTOBOIO
pactBopa miénoun. B3auMoaelncTBHE NUTAIOTCHAIIKAHOB C MAarHue€M W IIUHKOM.
[TonsTne 0 METaJIIOOPTraHUYECKUX COEAMHEHUSX. Hcnonp3oBanue
TJIOTeHIPOU3BOJIHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHHUKE UM TPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

DKCIEPUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX MPEBpPALICHUN:
u3ydyeHue (PU3MYECKUX CBOMCTB YIiIeBOAOPOJIOB (PAaCTBOPUMOCTH), KAYECTBEHHBIX
peakuuil yrieBoJOpOA0B pa3INYHbIX KiIaccoB (oOecuBeurMBaHUE OpPOMHON WM
MOJHOM BOJBI, pacTBOpa IIEpMaHraHaTa Kajius, B3aWMOJCHCTBHE alETUIIEHA C
aMMUa4yHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHapyKEHHE
yriaepoja M BOJAOPOJIa B OpPraHMYECKHMX BEIIECTBAX, MOJYYEHUE OTWICHA U
U3yYEHUE €ro CBOMCTB, O3HaKomiieHue ¢ kosekuusamu «Hedte» u «Yroms», ¢
oOpa3amMM IUIAaCTMAcC, KaydyykKOB U DPE3UHBl, MOJEIUPOBAHUE MOJIEKYJI
YIJIEBOAOPOIOB U TAIOT€HIIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucaopoacoaepxamme opranuieckue coeAuHeHHs.

[IpenenbHble ogHOATOMHBIE chnUpThl. CTpoeHHe MOJIEKYJl (Ha HpuMepe
MeTaHola W A3Ta”oja). ['omonormueckuid psa, odOwmwas dopmyna, H3OMEpPHS,
HOMEHKJIaTypa #  kiaccuukanus. @Duznyeckue CBOMCTBA  MpPeAesIbHbBIX
OJIHOATOMHBIX CHUPTOB. BoIopoaHble CBSI3M MEXIAYy MOJEKYJIAMH CIUPTOB.
XVWMHUYECKHE CBOMCTBA: pEaKLUU 3aMEIICHMs], JAETUApaTalllM, OKHUCIICHMS,
B3aMMOJICUCTBHE C  OpPraHMYECKUMHU UM  HEOPraHMYECKUMH  KUCJIOTaMHU.
KauectBeHHast peakiysi Ha OJTHOATOMHBIE CIUPTHI. [[eiicTBHE 3TaHOIA U METaHOJIA
Ha opraHu3M uenoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie aupsl, HOMeHKIaTypa U n3omepus. OcoOeHHOCTH (PU3NYECKUX U
XAMUYECKUX CBOMUCTB.

MHoroatoMHble CHOUPTHI — ATUICHIJIMKONb W TinlepuH. Dusndeckue u
XUMHUYECKHE CBOWMCTBA: PEAaKLUHUH 3aMEILIEHUS, B3aUMOJACHCTBUE C OPraHUYECKUMHU
M HEOPraHMYECKHMMH KHCIIOTaMH, Kauye€CTBEHHAas pEeaklMs Ha MHOIOATOMHBIE
cnupthl. IIpencraBienne o MexaHU3Me peaklUMil HYKJICO(UIBHOTO 3aMEIECHHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl TOJMYyYEeHHS] W NPUMEHEHHE
MHOT'OAaTOMHBIX CITUPTOB.

®enon. CTpoeHHUE MOJEKYJIbl, B3aMMHOE BIUSHHE THAPOKCOTPYINbI H
O6eHzonbHOrO sAnapa. dusznueckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMUYECKUX



cBoiicTB (eHona. KauecTBennsie peakuuu Ha (eHosn. TOKCHMYHOCTH (peHona.
Cnioco6bl ostydenust u npuMenenue dhenona. Genondopmanbiaerunas cMoia.

KapOoHWIIbHBIE COETMHEHMS — AJIBJIETUIB U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHOW TIpymibl. ['OMONOru4ecKkue psabpl albJIEerHaA0B U KETOHOB, 00IIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. DuU3HUECKHUE CBOWCTBA albJECTUIOB U
KETOHOB. XHMMHUYECKHE  CBOMCTBA  albJETMAOB UM  KETOHOB:  pPEaKLIHH
npucoeanHeHns. OKUCIEHNUE allbJIETU0B, KAUECTBEHHbIE PEAKIIMH HA aJlbJCTHU/IbI.
CnocoObl OJIy4eHHS U IPUMEHEHHE aJbJETUI0B U KETOHOB.

OMHOOCHOBHBIE TIPE/IEIbHBIE KapOOHOBBIE KUCTOTh. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M3oMepust 1 HOMeHkarypa. Ousndeckrue cBOMCTBA
OJIHOOCHOBHBIX TPEJCIbHBIX KapOOHOBBIX KHUCIOT. BoaopoaHbie CBA3M MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUUYECKUE CBOMCTBA: KHUCIOTHBIE CBOMCTRA,
peakuusi STEepUPUKALMH, PEAKIUU C Yy4YaCTUEM YIJIEBOJAOPOJHOIO paauKaa.
Oco0eHHOCTH CBOMCTB MypaBbUHOM KHUCHOTHL. [lOHSTHE O TPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHCIOT.
OCcOOEHHOCTH CBOWCTB HEMPENETbHBIX M apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KUCIOT, THAPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICHINX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, MAJIbLMUTHUHOBAS, OJICMHOBAs, JUHONEBAS,
NUHOIeH08as KUCIOThl. CIocOOBI TOTYYeHHS M MPUMEHEHHUE KapOOHOBBIX KUCIIOT.

Cnoxunbie 3¢upsl. ['oMonoruueckuit psia, obmas (opmyna, uzoMepuss u
HOMeHKJarypa. dPuznyueckne M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCJIOW W
HIETIOYHOM Cpefe.

Kupsi. Ctpoenue, pu3ndeckue 1 XUMUYECKUE CBOMCTBA KMPOB: THIPOJIU3 B
KHUCIION U 1iesouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COAEPKAIUX OCTATKU
HETPEAEIbHBIX JKUPHBIX KUCIOT. JKUphI B IPUPOJE.

MpI1a Kak COJM BBICIIUX KapOOHOBBIX KHCIIOT, WX MOIOIIEEe JICHCTBHUE.
O6mras xapakTepucTuka yrieBoaoB. Kiaccuduxanus yrieBoaoB (MOHO-, Au-

U Tonmcaxapuibl). MoHocaxapuapl: TJOKo3a, (pyKTO3a, rajakro3a, puodo3a,
ne3okcupu6o3a. Gu3nvecKkue CBOMCTBA U HaxoxkjaceHUE B npupojae. dorocuHres.
XUMHYECKHUE CBOMCTBA IIIOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U AJbJICTUIHON
TPyII, CIHPTOBOE W MOJIOYHOKHCIOE Opokenue. [IpumeHeHue TIIOKO3bI, €&
3HAYCHUE B KU3HEIACITEIBbHOCTH OpraHu3Ma. Jlucaxapuapl: caxaposa, MajabTo3a U
nmakTo3a. BoccranapnmBaronye U1 HEBOCCTaHABIMBAKOIIME aucaxapuasl. ['uaponus
nucaxapuaoB. HaxoxaeHnue B npupozie U npumeHenue. [lonmcaxapuapl: kpaxman,
JIMKOTEH U 1eiuitoio3a. CTpoeHHuE MakKpOMOJIEKYJ Kpaxmalia, TJIUKOTeHa |
nesutoio3bl.  Dusmyeckre CBOWCTBA Kpaxmaiga M ILEJUTHOJIO3bl. XHUMHUYECKHE
CBOMCTBA Kpaxmaja: THIPOJIW3, KaYeCTBEHHAS PEAKIUA C HOJOM. XUMHYECKHE
CBOMCTBA LIEJIIIONIO3bI: TUJIPOJIN3, MOJydeHue 3(pupoB 1emtrono3bl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBINA MIENK).



OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB M HX [PEBpPALCHUM:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHMCJICHUE 3TWJIOBOTO CIMPTA B AJbACTH] HA PACKAICHHOW MEIHOW IPOBOJIOKE,
OKHCJICHHE STUJIOBOTO CIHUPTA JUXPOMATOM KaiHs (BO3MOYKHO MCHOJIb30BaHHUE
BHJIEOMATEPHAIIOB), KAUYECTBEHHbIC pEAKIMM Ha aiupAeruibl (C THAPOKCHIOM
nuammuHcepeOpa(l) wu  ruapoxkcupom  menu(ll)), peakmus raunepuHa  C
rugpokcunoM Meau(ll), xumuueckue CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aUMOJIEMCTBHE pacTBOpa IIIOKO3bl ¢ ruapokcunom meau(ll), BzanmopeiicTsue
Kpaxmajia ¢ MOJIOM, PEIIEHHE SKCIEPUMEHTAIBHBIX 3a/1ad 1no temMam «ChupTel U
denomns», «KapboHnossie kuciaoThl. Cl0XKHbBIE 3()UPBD».

A3oTcoaep:kaniue OpranHndecKue coeJMHeHusl.

AMHHBI — OpraHMYeCcKue MPOU3BOJHBIE aMMuaka. Kilaccudukanus aMUHOB:
anu(paTUYEeCKue M apoOMaTUYECKUE; IEPBUYHbIC, BTOPUYHBIE W TPETUYHBIE.
Crtpoenue Mmoiiekys, obOmas gopMmyia, U3oMepus, HOMEHKIaTypa U (usndyeckue
CBOMCTBa. XMMHUYECKOE CBOMCTBA anM(aTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ANKWIMPOBAHNUE, B3aWMOJCHCTBHE IIEPBUYHBIX AMHUHOB C a30THCTOM KHUCIIOTOM.
Conu ankuIaMMOHMUS.

AHWUIIMH — TpeACTaBUTENb AMHUHOB apomaTudeckoro psnaa. CrpoeHue
aHWIMHA. B3auMHoOe BIMsHUE TPYII aTOMOB B MOJieKyJsie aHWIMHA. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakuuyd Ha aHuiIuH. CrocoObl
MOJIyYeHUs] UM TpUMEHEHue anudaTuyeckux amMuHOB. llonyueHue aHwIMHA U3
HUTPOOEH3071a.

Amunokuciotel. HoMenknatypa u uzomepus. OTaenpHble NPEeICTaBUTENN .-
AMUHOKHCIIOT:  [VIMIMH, anaHuH. Pu3nyeckue CcBOWCTBA  aMHHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMMHOKUCIOT Kak aM(pOTEpHBIX  OpPraHMYECKUX
COCIMHEHMI, peakuusi TMOJUKOHAEHCAlMU, O0Opa3oBaHUE MENTUIHON CBSI3M.
buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 ¥ TUIPOJIU3 MENTHU/IOB.

benku kak npuponHbeie nonumepsl. [lepBuuHas, BTOpUYHAs M TPETHYHAS
CTpyKTypa OenkoB. XHUMHUYECKHE CBOWCTBAa OENKOB: THIPOJIHN3, JEHATyparus,
KaueCTBEHHbIE PEaKIMH Ha OEIIKU.

DKCNEPUMEHTANbHBIE METOJbl HW3YYEHHUS BEIIECTB W HMX MPEBpPALLCHUN:
pacTBOpeHHe O€NKOB B BOJIE, JeHATypalusi OEJKOB NpHU HarpeBaHUU, I[BETHHIC
peakiuu Ha OENKH, pellieHHe HKCIEPUMEHTAIbHBIX 3a7a4 M0 TeMaM
«A30TCOlEpKAIIE  OpPraHUYECKWE  COCIUHEHUSD» U «Pacno3HnaBanue
OPraHUYECKUX COCITUHECHUI.

BbicokoMouieKyJIsIpHBIE COeITMHEHUS.

OCHOBHBIEC NOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHMI: MOHOMED,
[IOJINMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb ITOJIMMEPU3ALUN, CPENHSS MOJIEKYJIIpHas



Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COECIUHEHUN —
NOJIMMEPHU3ALMS U TTOJIMKOHAEHCALIHS.

[Tomumepuble Mmatepuanbl. [lmactMaccbl  (MOJMATHIEH, MOJAIPONHIIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, MOJUMETUIMETAKpUIAT, IOJMKApOOHATHI,
noJidTUIeHTepeTanar). Y THiIn3aius 1 nepepadoTka miacTuka.

DI1acTOMEPHI: HaTypaJIbHBIN KayuyK, CUHTETHUYECKHE Kay4yKH
(6yTaMeHOBBIN, XJIOPOIPEHOBBIN, U30IIPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypaiabHbIe (XJIONOK, MIEPCTh, MIENK), HICKYCCTBEHHbIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIaBCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HA4YECHUS (TeduioH, KeBJap,
AIIEKTPOTIPOBOISIINE MTOJIUMEPBI, OHOpa3IaracMble OJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB W HX IPEBpPALICHUMN:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PEIIEHUE OHKCIEPUMEHTANBHBIX 3a7ad Mo Teme «Pacno3HaBaHue
IUIACTMAcC U BOJIOKOHY.

Pacuérnrie 3agaun.

HaxoxaeHue MonekyiaspHod (OpMysabl OpPraHUYECKOrO COEIUHEHUS II0
MacCOBBIM  JIOJISIM  3JIE€MEHTOB, BXOASIIMX B €ro COCTaB, HaXOXICHHE
MOJIEKYJISIPHOM  (hOpMyJIbI OPraHMYECKOro COEAMHEHHS 10 Macce (00bEMY)
OPOAYKTOB CTrOpaHMs, MO KOJUYECTBY BeliecTBa (Macce, 00bEMY) MPOIYKTOB
peakuuu W/WIM HUCXOIHBIX BELIECTB, YCTAHOBJIEHHME CTPYKTYPHOU (HOpMYIIbI
OpraHUYeCKOr0 BEILECTBA HA OCHOBE €ro XMMHYECKUX CBOMCTB WM CIIOCOOOB
MOJIyYeHUs], OMpEAeSIEHUe AO0JM BBbIXOAA MPOAYKTa PEaKUUh OT TEOPETHUECKH
BO3MOYHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHbIX CBSI3ed MPU U3yYEHUHU OPTaHUYECKOW XHUMHH B
10 ximacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHSATUWA, TaK W MOHSATUW, NPUHATBIX B OTAEJIBHBIX IpEeAMETax
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUSA: SBJICHUE, HAYYHBIN (DakT, runoTesa,
TEOpHUsl, 3aKOH, aHaJM3, CHUHTE3, KiIacCHU(pUKalMs, HAOIIOJEHUE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJI€Ib, MOJICTTUPOBAHHE.

®usuka: Marepus, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
HHEPreTUUECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperartHoe COCTOSHHE
BEIIECTBa, (PU3MUECKHE BEIWYUHBI, €AMHULIBI HU3MEPEHUs, CKOPOCTh, IHEPIHUs,
macca.

buonorus: kierka, opraHu3M, DJKocucTeMa, Ouocdepa, meTabOIU3M,
HACJIEICTBEHHOCTDh, aBTOTPO(HBIN U TeTepOTPOdHBII THII MUTAaHUs, OPOKEHUE,



dboToCcHUHTE3, NbIXaHWE, OEJIKW, YTIAEBOABI, JXUPBI, HYKICHHOBBIC KHUCIOTHI,
(bepMEHTHI.

['eorpadusi: mone3Hple HCKOMAeMbIe, TOTUIHBO.

TexHoNOTHS: THINEBbIE TMPOIYKThI, OCHOBBI PAalMOHAIBHOTO THTAHUA,
MOJOIIIHE CPEJICTBA, MATEPHAIIBI U3 UCKYCCTBEHHBIX I CHHTETUYECKHIX BOJIOKOH.

11 KJIACC

OBIIIAA N HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUU 3neMeHT. M3oronsl. CtpoeHue
AJEKTPOHHBIX 000JIOUYEK aTOMOB, KBAaHTOBBIE YHCJA. DHEPreTUUECKUE YPOBHU U
noypoBHHU. ATOMHbIE opOuTanu. Kinaccudukarus XuMUIeCKUX 2JIEMEHTOB (S-, P-,
d-, f-asnmementsl). PacmpenencHue 5SJICKTPOHOB 10 AaTOMHBIM — OPOUTAISIM.
DJIeKTPOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB MEPBOr0O—4E€TBEPTOrO MEPUOJIOB
B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUHU, 3JIEKTPOHHBIE KOH(PUTYpallM HMOHOB.
DIIEKTPOOTPULIATEIILHOCTb.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucremMa XUMUYECKUX JJIEMEHTOB
J.1. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepumonnueckoil cUCTEMBI
XUMHUYECKUX DAJIEMEHTOB C COBPEMEHHOW TEOpPUEW CTPOEHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XUMHYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX M CJIOXKHBIX BEIIECTB MO TrpynnaM ¢ [epuojaM. 3HAYCHHE
nepuoanueckoro 3akona /[.M. Menneneesa.

XuMHUecKass CBSI3b. BHIbBl XMMHUYECKOM CBS3M: KOBAJICHTHAs, HOHHas,
MeTajinyeckasi. MexaHu3Mbl 00pa30BaHUsSI KOBAJIEHTHOM CBS3U: OOMEHHBIA U
JOHOPHO-AKIENTOPHBINA. JHEPTUs U JJIuHA CBA3U. [[0NsIpHOCTD, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KpartHeie cBa3u. BonpopoaHas cBs3b.
MexMONEKYIIApHBIE B3aUMOICUCTBHS.

BaneHTHOCT, ¥ BaJEHTHBIE BO3MOXKHOCTA aTOMOB. CBS3b AJIEKTPOHHOMN
CTPYKTYpPbl MOJICKYJI C UX TEOMETPUUECKUM CTpOCHUEM (Ha IpUMEpe COCTUHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coequHeHusIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTeib, JUTAHAbl. 3HAUYEHHWE KOMIUICKCHBIX COCIMHCHHM.
[TonsiTHE O KOOPAUHAIMOHHOW XUMUU.

BemectBa  MOJEKYJSApHOTO M HEMOJEKYJSIPHOTO  CTpOCHMsS.  Turbl
KPUCTALTNYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstne o mucnepcHeix cucrtemax. MctuHuble pactBopsl. [IpencraBnenue o
KOJUTOMTHBIX pacTtBopax. CmocoObl BBIPAKEHUS KOHIEHTPAIIMH PacCTBOPOB:
MAaccCOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJSIPHAsT KOHIEHTpauus. HaceleHusie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucrammoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHAIbHBIC
Ha3BaHUS OTJEIbHBIX MPEICTABUTEIECH HEOPTAHNYECKUX BEIIECTB.

Knaccudukanus XMMUYeCKUX peaKiMii B HEOPraHUYECKOW M OPraHUYECKOi
XUMUHU. 3aKOH COXPaHEHHUsS MacChl BELIECTB; 3aKOH COXPAHEHHSI U NPEBPALLCHUS
SHEPTUU MPU XUMHUYECKUX peakiusaxX. TernaoBbie 3QPEeKThl XUMUUECKUX PEaKIIU.
TepMoXUMUYECKHE YPABHEHUS.

CKOpoCTh XMMHUYECKOHN peakinu, €€ 3aBUCUMOCTh OT Pa3UYHBIX (PaKTOPOB.
I'omorenHsIe U reTeporeHnble peakuuu. Katanus u katanu3aTopsl.

OO6patumMbie U HeOOpaTUMbIE peakiuu. XUMHUUecKoe paBHoBecue. KoHcranTa
XUMHYECKOTrO paBHOBecUsA. (DAKTOPBI, BIMSIONIME HA MOJIOKEHHE XUMUYECKOTO
pPaBHOBECHS: TEMIIEPATYpPA, AABJICHUE U KOHIICHTPALMX BEIIECTB, YYAaCTBYIOIIUX B
peakuuu. [Tpunnun Jle laTtense.

Onextponutuyeckass aucconuarnusi. CuiabHbIE W CJIa0ble 3JICKTPOJUTHI.
Crenenp nuccoumanuu. Cpena BOAHBIX PAcTBOPOB: KHUCIOTHAs, HEUTpalibHas,
mienovyHas. Bomopoansiii nmokaszatens (pH) pactBopa. I'maponu3s comneit. Peakuun
MOHHOI0 OOMEHa.

OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKUCIICHUS.
Okucnurens W BOCCTaHOBUTENb. [Ipomeccsl OKUCIEHUS W BOCCTAHOBIICHHS.
Baxkneiiime OKMCIUTENM W BOCCTAHOBUTENU. METOJ 3JIEKTPOHHOIO OanaHca.
DIEeKTpOJIN3 pacTBOPOB U PACILJIaBOB BEILECTB.

OKCIIEpUMEHTANIBHBIE METOJABl M3Y4YEHUs BEIIECTB M HUX MNPEBPAICHUMN:
pPa3lIOKEHHE TEPOKCHIA BOJOPOAA B TMPUCYTCTBUM KaTajau3aTopa, MOJEIU
KPUCTAJUIMYECKUX PEIETOK, TPOBEICHUE PEAKIIMi HOHHOTO 0OMEHa, OIpeelIeHHe
Cpelbl PacTBOPOB C MOMOUIBIO HMHAUKATOPOB, M3YUYEHUE BIUAHUSA PA3JIAYHBIX
(akTOpoB Ha CKOPOCTh XHMHUYECKOW pPEAKIMH U TIOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

Heopranuyeckast xXuMusl.

[lonoxxenne HemetaiuioB B lleproanueckol cHUCTEME  XHMHYECKHX
anemenToB J[.M. MeHneneeBa 1 0COOGHHOCTH CTpOEHHUs UX aTOMOB. Du3nyeckue
CBOMCTBAa HEMETAJJIOB. AJIJIOTPONUSI HEMETAJUIOB (Ha MpUMEpEe KHUCIOPOJa, CEPBI,
docdopa u yrieposa).

Bonopon. Ilonydyenue, ¢uzmdyeckre U XMMUYECKHE CBOMCTBA: PEAKIMHU C
METa/UlaMAd U  HEMETajulaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ WIOpUIBL
TonavMBHBIE SIIEMEHTBHI.

["anorensl. HaxoxzaeHue B mpupojie, COocoObl MONy4YeHUs, (PU3NYECKHE U
XUMHYECKUE CBOWCTBA. ['amoreHoBoaopoAbl. BaxkHelmme KUCIopoacoAepKallIne
COeIMHEeHHUsI rajoreHoB. JlabopaTopHble M MPOMBIIUICHHbIE COCOOBI MONIYYEHUS
rajgoreHoB. [[pumeHeHune ragoreHoB U NX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIIUICHHBIE CHOCOOBI TOTYYEHUS
kuciopona. dusnyeckue U XUMHUYECKHE CBOMCTBA U MPUMEHEHHE KUCIOpOAa U
030Ha. OKCUbI U TIEPOKCHUIBI.

Cepa. HaxoxaeHue B HOpHUpPOJE, CHOCOOBI MONy4YeHUs, (U3UUYECKUE U
xumuyeckue cpoictBa. CepoBogopon, cyibbuasl. Oxcun cepsi(IV), okcun
cepol(VI). Cepuucras m cepHas KHACIOTHI M WX coiu. OCOOCHHOCTH CBOWCTB
CEepHOU KUCIIOTHI. [[prMeHeHne ceppl U €€ COCTUHEHN.

A3zor. Haxoxnenue B mpupojie, CHOcoObl TMONydYeHHUs, (PU3NYECKUE U
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasi U a30THas
KHUCJIOTHI ¥ BiX coytii. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHI. [[puMenenune a3ora
Y €ro COeIMHEHMI. A30THBIE yI00pEHHS.

®ocpop. Haxoxnenue B mpupoae, CrocoObl MOJydyeHUs, (U3NYECKUE U
xuMuueckue cpoiictBa. Dochunasl u dochun. Oxcunbl dochopa, dhocdopHas
kuciaora u e€ comu. Ilpumenenue dochopa u ero coeaumnenuit. PochopHbie
yI00peHus.

VYrinepon, HaxoxJaeHHWe B THpUPOAE. AIJIOTPONHBIE  MOJIUDUKAIUY.
duznyeckue MW XHUMHYECKHE CBOMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepogom. Oxcup yrinepona(ll), oxcun yrnepona(IV), yronbHas kuciora u e
CoJId. AKTHUBUPOBAHHBIA yTOJb, aacopouus. dysmiepeHsl, rpadeH, yriepoHbie
HaHOTPYOKHU. [IpuMeHeHne MPOCTHIX BEIIECTB, 0OPA30BAHHBIX YIIEPOJIOM, U €ro
COCIMHEHU.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl MOdydeHus, (husmdyeckue u
xumudeckue cporictBa. Oxcun kpemHusi(IV), kpemHHEBas KHUCIOTA, CHUIMKATBHI.
[IpumeHeHne KpeMHUs U ero coeaqnHeHnil. CTeKI0, ero Mojay4yeHue, BUIbl CTEKIIA.

[Tonoxenne MetamuoB B Ilepuoandeckon cUCTEME XUMHUUYECKHUX JIEMEHTOB.
OcCo0OEHHOCTH CTPOEHMSI DJIEKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OOmiue
¢usnueckue cBoricTBa MeTamwioB. lIpuMeHeHHe MeTayuioB B OBITY M TEXHUKE.
CmutaBel METAIIIOB.

DNEKTPOXUMHUYCCKUN Pl HanpsbkeHuid  MetamuioB.  OOmme  cmocoObl

MOJTYYCHUS METaJIOB: TUAPOMETATYPT S, MUPOMETAILTYPTHS,
anekTpoMmetautyprusi. Ilonarue o koppo3uu MetayioB. CrnocoObl 3alIuThl OT
KOPPO3HUHU.

OO6mast xapakrepuctuka MetamioB |A-rpynmer [lepuogmdeckoit cucTemsl
XUMHUYECKUX dJieMeHToB. Harpuit u kanmuit: mnomydyenue, Qusudeckue WU
XUMUYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U MX COETUHEHH.

O6mast xapakrepuctuka metawioB |IA-rpynmer [lepuoandeckoil cuCTEMBbI
XUMUYECKUX BJEMEHTOB. Maruuii W KadblMil: mojy4yeHue, (Qusnyeckue W
XUMHYECKUE CBOWCTBA, INPHUMEHEHHWE IMPOCThIX BEIIECTB M HUX COCIUHEHMHI.
XKécTtrocTb BOABI M cIOCOOBI €€ yCTpaHEHHUS.



ATIOMUHWI: TTOy4YeHue, Pu3ndeckue 1 XMMUIECKUe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BeIlleCTBA M €ro coequHeHuH. AM@OTepHbIE CBONCTBAa OKCHIa U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUA.

OOmasi  xapakTepuCTHKa MeETaIOB MoOouHbiX noarpymnn  (b-rpymm)
[Teproauyeckoil CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpoOMa U €ro coequHeHul. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne Xxpoma.

@u3nueckue W XHUMHYECKHE CBOWCTBA MapraHlla U €ro COEIUHEHUH.
Baxnetimue coenunenuss wmapranna(ll), wmapranna(IV), wmapranma(VI) w
mapranna(VII). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

dusnyecKkue U XUMUYECKHE CBOMCTBA jKejie3a M ero coequHeHuil. OKCUIbI,
rugpokcuansl u conu xxene3a(ll) u xenesza(Ill). IlonmydyeHue u npuMeHeHHE Kele3a
U €0 CIUIABOB.

@u3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coenuHenuil. [lonyuenue u
NPUMEHEHHUE MEU U €€ COCTMHEHUM.

[Muuk: momydyeHue, (pU3MYECKHE M XUMHYECKHE CBOWCTBa. AMpOTepHbIE
CBOMCTBA OKCHJIa ¥ THAPOKCH/IA ITUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[pumMeHenune
MHKA U €r0 COEUHEHHUI.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEUIECTB W MX MPEBPAILICHHI:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHue cepbl, (docdopa, Keiaeza, MarHus B
KUCIIOPOJIE, HW3yYE€HUE KOJUIEKIMH «MeTaluibl W CIUIaBb», B3aUMOACHCTBHUE
IIEJIOYHBIX U HIEJIOYHO3EMEIBHBIX METAIOB C BOJOM (BO3MOXXHO HMCIOJIb30BAHUE
BUIEOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M Kejle3a C PacTBOpPAMH KHCIOT U
HIeJI04YEel, KAY€CTBEHHBIE PEAKIIMU Ha HEOPTAaHMYECKHE aHWOHBI, KATUOH BOJIOPO/Ia
M KaTHOHbI METAJIJIOB, B3aUMOJICUCTBUE THUIPOKCUIIOB QIIOMUHHUS U IIMHKA C
pacTBOpaMH KHUCJIOT W IIEJIOYEH, PEIIEHNE YKCIEPUMEHTAIBHBIX 33/1a4 MO TeMaM
«l"anmorensl», «Cepa U €€ coenuHEHUs», «A30T U Pochop U UX COCAUHEHUS,
«MeTasibl TIIaBHBIX MOATPYHI, «MeTabl MOOOYHBIX MOATPYIII).

XUMUS U )KU3HbD.

Ponp xumuu B oOecrieueHnn yCTOMYMBOTO pa3BUTUS desioBeuecTBa. [loHsaTue
O Hay4YHbIX METOJaX TO3HAHMS U METOAOJIOTMM HAYYHOTO HCCIICIOBAHMUS.
HayuHnble npuHIMIBI OpraHu3alii XMMUYECKOTO MPOU3BOACTBA. [IpoMBITIICHHBIC
CIIOCOOBI MOTYYEHUs BAXKHEUIIINX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHUAKA,
CEepPHOW KHUCJIOTHI, MeTaHoya). [IpoMbIlIIeHHBIE CIOCOOBI MOMYyYEHUS METAILIOB U
CIUIaBOB. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl M €ro MOCIEIACTBUSL.
Ponb xumMuu B 06ecriedeHrH SHEPreTUIEeCKO 0€30M1acHOCTH.

XumMusi W 300poBbe 4enoBeka. JlekapcTBeHHwblie cpexactBa. IIpasuia
HCIIOJb30BaHUA JIEKAPCTBEHHBIX MpenapaTtoB. Pojib XuMuu B pa3BUTUH MEAUIUHEI.



XWMHUSl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKU. Poib xumun B
oOecrieuyeHn MUIIEBOI 0€30MMacHOCTH.

Kocmernueckue u mapgromepusie cpenactBa. beitoBas xumus. I[lpaBuna
0€30MacHOr0 MCMHOJB30BAaHUS MpPENapaToB OBITOBOM XWMHUU B TOBCEIHEBHOU
KU3HU.

XuUMHSI B CTPOUTEIHCTBE: BAKHEWILIME CTPOUTEIbHBIE MaTepualbl (LIEMEHT,
OCTOH).

XHUMHS B CEIIBCKOM XO03siiicTBe. OpraHMYecKue U MHUHEpaJbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKLIHOHHBIE MaTepuaibl, KPacKu, CTEKJIO, KEpamMuKa.
Marepuaiel 1 31eKTpoHUKU. HanoTexHomorum.

PacuérHble 3anaun.

Pacuétel: Macchl BemecTBa Wi 00bEMA ra3oB IO U3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce WM O00BEMY OJHOIO M3 Y4YaCTBYIOIIMX B PEAKIMH BEUIECTB,
macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pEAKLMUU, €CIH OJHO W3
BEIIECTB MMEET IpHUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peakumM, €ClIM OJHO W3 BEIIECTB JAaHO B BHJIE pacTBOpa C OIPEAEIEHHON
MAacCCOBOM JIOJIEd PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIM M MOJSPHOM
KOHLIGHTpallul BEILIECTBA B pPAcTBOpE, JOJIA BbIXOJA MPOAYKTAa pPEAKUUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanmst  MeXNpeaMETHBIX  CBsi3ed TpU  HM3yYeHMH OOImed U
HEOpPraHn4ecKo XuMuM B 11 Kiacce OCyIIECTBISIETCS YEPE3 UCIMOJIb30BAHUE KAK
o0IIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATHH, MPUHATHIX B OTIEIbHBIX
IPEeIMETAaX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJIEHUE, HAyYHBIH (hakT, runoTesa,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KJIACCHU(PUKALHUS, MEPUOJAUYHOCTh, HAOIIOJCHHE,
M3MEPEHNE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®duzrka: Marepusi, MHUKPOMHUP, MaKpOMHp, aToOM, 3JIEKTPOH, IPOTOH,
HEWUTPOH, MOH, U30TOMBI, PAIHOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUUECKNN YPOBEHb,
BEIIECTBO, TEJNO, O0BEM, arperaTHOE€ COCTOSHUE BELIECTBa, MWJICATbHBIN Tas,
(du3nuecKue BEeIUYUHbI, €IMHULIBI U3MEPEHHUS, CKOPOCTb, SHEPTHsI, Macca.

buosnorus: kierka, opraHusm, 3KocucTeMa, ouocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBObl, HyKICMHOBBIE KUCIOThI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MTOTOK 3HEPIUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE HUCKOMAaeMble, TOIUIMBO,
peCypcHl.

TexHonorus: XUMUYECKasT MPOMBIILIEHHOCTb, METAJUIyprusi, CTPOUTEIbHbIE
MaTepuabl, CEJIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUILIEBAS MPOMBILIEHHOCTD,
(apmalieBTUYECKasI TPOMBIIIJIEHHOCTh, TPOM3BOACTBO KOCMETHYECKHIX



IIpEnapaToB, NPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTEPHUANIOB, JJIEKTPOHHAS
IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMHUNU
HA YI'JIYBJIEHHOM YPOBHE CPEAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

B COOTBETCTBHM € CHCTEMHO-ACSATEIBHOCTHBIM MOJIXOJAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MpeaMeTa «XHMHUS» HAa YPOBHE CpPEIHETO
oOmiero oOpa3oBaHMs BBIICTCHBI CIEAYIOUIME COCTABIIIONINE: OCO3HAHHE
OOyYaIOIMUMUCA POCCUHCKOM TPaKIaHCKOM MACHTUYHOCTH; TOTOBHOCTH K
CaMOpA3BUTHIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPEACIICHUIO; HAUIMYUE MOTUBALMU K
0Oy4eHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCsl PYKOBOJICTBOBATHCSA
OPUHATBIMA B OOIIECTBE TMpaBWJIaMU W HOPMaMd T[IOBEJICHUS;, HaJIU4Ue
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pe3yNbTAaTBl OCBOEHUS Ipeamera «XUMHUS»  OTPaKaroT
c(hOpPMHUPOBAHHOCTh OTBITA I[TO3HABATEIILBHOW W MPAKTUYECKON JEeSTEIHHOCTU
oOy4Jaronuxcs B MpOLECcCce pean3ai 00pa3oBaTeIbHON AESTENbHOCTH.

JIn4HOCTHBIE pE3yJIbTAThl OCBOEHHUS MpeameTa «XUMHS»  OTPaAXKaAOT
c(hOPMUPOBAHHOCTh OMbBITA TMO3HABATEIILHON U TMPAKTUYECKON JEATEIIbHOCTH
oOydJaronuxcsi B MpoIecce peanu3aiui o0pa30BaTeIbHON ACSITEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCIIMTAHNS:

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIIOPAIKY;

MPEJCTABICHUSI O COLUHAIBHBIX HOPMAax MW IIpaBWIaX MEXINYHOCTHBIX
OTHOUIIEHHUI B KOJUICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHIEHWU YYEOHBIX U MO3HABATENIBHBIX 3aj/1ay, BBIIIOJIHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY H
apTyMEHTHI IPYTUX MPU aHAIM3E PA3TMYHbBIX BHJIOB YU€OHOH NEATeIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHHUS:

LIECHHOCTHOI'O OTHOILICHUSI K HCTOPUYECKOMY UM HAyYHOMY HaCIEIHIO
OTCUYECTBCHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOpPYECTBA B 00JIACTH TEOPUU M MPAKTUUYECKOTO
NPUWIOKEHUSI XMMHHM, OCO3HAaHHUS TOTO, YTO JaHHbIE HAyKH €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCHEPUMEHTAJIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYJla YYEHBIX U MMPAKTUKOB;



WHTEpeca ¥ TO3HABAaTEIbHBIX MOTHMBOB B TMOJYYEHWHW U TMOCICAYIOMEM
aHaiau3e UHPOpPMalUU O MEPENOBBIX JTOCTHKEHHUSX COBPEMEHHON OTeUYeCTBEHHOU
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMUS, dTUICCKOTO TIOBEICHHUSI,;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3aHHBIC C XUMHUCCKIUMU SIBJICHUSIMH,
Y NMPUHUMATH OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHMBATHh CBOE IOBEJIEHHWE M TMOCTYNKH CBOMX TOBApHUIIEH C
MO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUMN
MTOCTYTIKOB;

4) popmMupoBaHHS KYJIbTYPbI 310POBbSI:

MOHMMAHMUSl I[IEHHOCTEH 3J0pOoBOTO M Oe3omacHoro oOpasza IKU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HMYECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

coOJItoIcHUsT TpaBwil 0€30MacHOTO OOpallleHUsI C BEIIECTBAMHU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYJAOBOM JEATEIBHOCTH;

MOHUMAHUS IIEHHOCTH TIPaBWJI HWHAWBUAYATLHOTO W  KOJUICKTHBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUsX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTPEOIICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPy10BOT0 BOCIIUTAHUSI:

KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEAOBATEIIbCKOM
NEeSTEeIbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPUYECKOW U JIPYTUX  BUJAX
NeSTeTbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YydYacTHE B PEIICHUH TMPAKTHYECKUX 3a7ad
COIIMAJIbHOM HAIMpPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY M3YYCHHIO MPOQPECCHI Pa3IMdHOTO poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMUWU;

YBaXEHUS K TPYyAy, JIOJIAM TpyJa U pe3yJbTaTaM TPYAOBOW NESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYAJTLHON TPACKTOPUHU
oOpaszoBaHus, Oyaymied mnpodeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rHYecKOro BOCIUTAHMS:

IKOJIOTUYECKH 1EIeCO00Pa3HOT0 OTHOMICHUS K MPUPOAE KaK UCTOUYHUKY
CYIIIECTBOBAHUS )KM3HU Ha 3eMIIe;

MOHUMAaHUs TJIOOAIBHOIO XapakTepa KOJOTUYECKHX MPOOJeM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSTHUE MIPUPOIHON M COLUAIBHOM Cpebl;



OCO3HaHUSI HEOOXOJAMUMOCTH UCIIOIb30BAHUS JOCTHKEHUW XUMHHM IS
peLIEeHNs BOIPOCOB PAllMOHAIIBHOTO MPUPOAOTIOIb30BaHNS;

AKTUBHOTO HENPUATHS JACUCTBUW, MPUHOCSIIIMX BpEI  OKPYKAIOLIEH
MPUPOJHON Cpelie, YMEHUSI MPOTHO3UPOBATH HEOJIATOMPUSATHBIE SKOJIOTMYECKUE
MOCJEACTBUSA MPEANPUHUMAEMBIX IEUCTBUH U MIPEAOTBPAIIATH UX;

HaJM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B MO3HABATEJIIbHONM, KOMMYHUKATHUBHOW W COLHAAIBHOMN
MPaKTUKE, CIIOCOOHOCTH ¥ YMEHUS aKTHUBHO TMPOTHBOCTOATH HICOJIOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOT0 TMO3HAHUSI:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Pa3BUTHSA
HayKH ¥ OOIIECTBEHHON NPAKTUKU;

MOHMMAaHUSl CHenU(PUKA XUMUU KaK HayKd, OCO3HaHHMs €€ poJid B
(GbOopMHUpPOBAHUK PALMOHATBLHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUU IEJIOCTHOTO
IPEICTaBIICHU 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE NMPUPOJbI U YETIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUH MPOOJIEM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTH B  0OCO0OM 3HAYUMOCTHM XUMHUHU JUIsI COBPEMEHHOM
UMBWIN3aLUA: B €€ TyMaHUCTHYECKONW HANpaBIEHHOCTH M BaXXHOW pOJU B
CO3/JaHUM HOBOW 0a3bl MAaTEpUAIBHOM KYJBTYPhl, B PEIICHUU TJI00ATbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUILIEBOM M IKOJIOTUYECKON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECIIEUEHUN
YCIIOBUM YCHENIHOTO TPYJla U IKOJOTHYECKH KOMMDOPTHON KU3HU KaXKJIOTO WICHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METO/JO0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU HCMOJIb30BATh
MOJIy4aeMble 3HAHUS JIJISl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MIPOUCXO/ISIIINX B HEM U3MEHEHHM, YMEHHUSI JIeJIaTh 00OCHOBAHHBIC 3aKTIOYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIOIIUXCA JAHHBIX C IENbI0 TOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUSA IS
perieHus MpoOJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEPECA K MO3HAHUIO, HCCIIEN0BATENBCKOMN NEATEIIBHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHMIO, K AaKTHBHOMY TIOJYYEHHUIO HOBBIX 3HAaHMM 10 XHUMHHU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM TpyZa B pa3lIMuHbIX cepax npodeccuoHanbHON
NEATEIIBHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJabTaThl OCBOCHHS MPOTrpaMMbl MO XMMHUU Ha YPOBHE
CpenHero oo01ero oopa3oBaHus BKIOYAIOT:

3HaUUMble  JUIi  (OPMHPOBAHUS  MHPOBO33PEHHS  OOyHaronIuXcs
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIeHAYYHbIE MOHATHUSA, OTPaXKaIoIIne
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEIU(GUKY METOAOB ITO3HAHWS,
HCTIONb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, DHEPTHUs, SBJICHUE,
npolecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIEI0OBAHNE, HAOIIOACHIE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCalbHble Y4eOHbIC JeWCTBUs (MTO3HABATENbHbIE, KOMMYHUKATUBHBIC,

PEryJISTUBHBIE), o0ecreynBaoIne (dbopmupoBaHue (yHKIMOHATBHOM
TPaMOTHOCTH M COIIMATIEHON KOMITETEHITH 00YJaroIINXCS;
CHIOCOOHOCTb oOyyaromuxcst UCIIOJIb30BATh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JNEUCTBHUS B ITO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMHU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH UM  PETYISTUBHBIMHU
JICUCTBHUSIMU.

Ilo3naBaTenbHbIe YHUBEPCAJIbHbBIE YUeOHbIE /1eiicTBUS

1) 6a3oBbIe JJOrHYecKUe JeHCTBHUS:

CaMOCTOATENbHO  (OPMYJIHPOBATh W aKTyalIH3UpoBaTh  MpoOseMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpENENATh 1LENu JeATebHOCTH, 3a/iaBasi TapaMeTpbl M KPUTEPUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI IEITEIILHOCTH C MIOCTABJICHHBIMH TICIISIMH;

WCITOJIB30BaTh TMPH OCBOCHHWHM 3HAHWUU TPUEMBI JIOTHYECKOTO MBIIIJICHUS:
BBIJICNIATh XapaKTEpHbIE MPU3HAKW TIOHSATHM W YCTAaHABIIMBATh WX B3aWMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIONINE TTOHATHUS JJIs1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUI;

BBHIOMpPATh OCHOBAaHUS W KPUTEPUH I KIacCU(PUKAIMK BEIIECTB U
XAMUYECKUX PEAKIUM;

yCTaHABIMBATh MPUYMHHO-CICIICTBEHHBIC CBSI3M MEXKIAY HM3Y4aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXIeHUs (MHIYKTUBHBIC, JEIyKTUBHBIC, II0
aQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B pacCMaTPHBAECMBIX
SIBJICHHSIX, (DOPMYJTUPOBATh BBIBOJIBI M 3aKJTFOUCHHS,

MPUMEHSTh B MPOIECCE MO3HAHUS HCIIOIb3YEMbIE B XHMUU CUMBOJUYECKUC
(3HAKOBBIC) MOJIEIIN, TPEOOPA30BLIBATH MOICIIBHBIC TTPEICTABICHUS — XUMUYECKHMA
3HAaK (CMMBOJ) 3JIEMEHTa, XUMUYecKas (popmylia, ypaBHEHUE XUMUYECKOM



peakiuu — MpU pelIeHHH Y4YeOHBIX MO3HABATENbHBIX M MPAKTHYECKUX 3ajad,
IPUMEHATh HAa3BAHHBIE MOJEIIbHBIE MIPEICTABICHUS ISl BBISIBJICHUS! XapaKTEPHBIX
PU3HAKOB U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKLUH.

2) 6a30BbIe HCCIEN0BATEIbCKUE NeiiCTBHUS:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUYECKHX
peakuuii;

dbopMynupoBaTh LETH U 33/1a4U UCCIIEOBAHUS, UCIIOIB30BATh MTOCTABICHHBIC
U CaMOCTOATEIbHO C(OPMYIMPOBAHHBIE BOIMPOCHI B KayecTBE HWHCTPyMEHTa
IO3HAHMUSI U OCHOBBI JUIsl (POPMHPOBAHMS TMIOTE3bl MO MPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMbIX CY)K/ICHUH;

BJIAJETh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHUS W  IPOBEICHHUS
YYEHHUUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOII0JATh 338 XOIOM
MpoIIECcCa, CaMOCTOSITENBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH
00001IEHHS U BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJITATOB UCCIIECAOBAHNUS,
COCTaBJISATh 0OOCHOBAaHHBIN OTUYET O MPOAETaHHON padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOW HCCIIEOBATEIbCKOM W MPOEKTHOM
NESATENbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY
IIOMCKY METOJOB pEHICHUs IMPAaKTHUYECKUX 3a7ad, MPUMEHEHUIO pPAa3JIMYHbIX
METOJI0B ITO3HAHUS.

3) pa6oTa c uHpopMaIHeii:

OPUEHTUPOBATbCS B PA3IMYHBIX MCTOYHMKAX HHPopMauuu (HaAy4yHO-
MOMyJisipHasi JIUTepaTypa XHUMHYECKOrO COJEpXkKaHUs, CIPAaBOYHbIE MOCOOUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMALIUIO PA3IUYHBIX BUAOB U (HopM
[PEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HENPOTHBOPEYHBOCTb;

(GbOopMyIMpPOBATH 3alpPOChl U MPUMEHSATH PA3IUYHBIE METOJbI MPU MOUCKE U
orObope wuH(pOpMaIMK, HEOOXOAMMOW Jisi BBINOJHEHUS Y4YEOHBIX 3adad
OIIPENICIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIHOJB30BaHUS HWH(OPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUW U PA3JINYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYIO  (opMy  TIpelncTaBICHUS
uH(popmaiuu (cxemsbl, rpaduKu, JUarpaMMbl, TAOIUIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAyYHbIM $3BIK B KauecTBE CpeIACTBa IMpu pabore ¢
XUMHUYECKON HMHpOpManueil: NpUMEHATh MEXIpeaMeTHbIe ((pu3ndeckue Hu
MaTeMaTUYECKHE) 3HAKKU U CUMBOJIBI, OPMYIIbI, aO0OpeBUATYpPbI, HOMEHKIIATYPY;

HCII0Jb30BaTh 3HAKOBO-CUMBOJIHNYCCKUC CPCACTBA HAT'TIIAHOCTH.

KoMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIe YUeOHbIe 1elCTBUA:



3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHUH, BBICKA3bIBATh UICH, Q)OpMYHHpOBaTL CBOMH IIPCIJIOKCHHA
OTHOCHUTCIIbHO BBITIOJIHCHHA HpCI[HO)I(CHHOﬁ 3aJa4u,

BBICTYIIaTh C IPE3CHTALMEH pe3ysbTaTOB I103HABATEIBHOU JEATEIbHOCTH,
IOJyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IIPHU BBIITOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, Peaiu3alii Y4eOHOTO MPOeKTa, U POPMYTUPOBATH BHIBOIBI
[0 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MYTEM COTJIACOBAHMS MO3ULUI B
X0J1€ 00CyX/1eHNsI 1 OOMEHa MHEHUSMHU.

PeryisiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIE NeHCTBUS:

CaMOCTOSITENIFHO ITUTAHUPOBATh M OCYIIECTBISITH CBOIO ITO3HABATEIHHYIO
JeSTeNbHOCTh, OMpeeNsas e€ Ienu W 3aJadd, KOHTPOJIMPOBAaTb W TIO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MpPEJaraéMblii  ajaropuT™M JEHUCTBUA TpH
BBIMOJJHEHUH YYE€OHBIX U HCCIEIOBATEeNIbCKUX 3aJad, BBIOMpaTh HaumOoJjee
3¢ (PeKTUBHBIN C€MOCOO WX pEIIeHHUS C Y4ETOM TMOJTY4YEHUs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKITUIX;

OCYILIECTBJISITh CAMOKOHTPOJb JESTEIbHOCTH Ha OCHOBE CaMOaHaliu3a |
CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBbI 10 XUMHH Ha YTIIyOJIEHHOM
YpOBHE Ha YpOBHE CpeaHEro oOmiero oOpa3oBaHUS BKIIOYAIOT CIEHH(pUUSCKUE
JUTsl yd4eOHOTO npeaMeTa «XUMus» HaydHbIe 3HAHUSI, yMEHHS U CIIOCOOBI IEHCTBUN
0 OCBOCHMIO, MHTEPIIPETAIMU U TIPEOOpa30BAHUIO 3HAHUH, BUIBI JEATCIHBHOCTH
MO TOJYYEHUI0 HOBOI'O 3HAHUS M NMPUMEHEHHMIO 3HAHUM B Pa3IMYHBIX YYCOHBIX
CUTyallUsX, a TAK)KE B PEaJIbHbIX KU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C XuMuen. B
MporpaMMme [0 XHUMHHM MPEAMETHbIE pe3yJbTaThl NPEACTABICHBI IO TroAam
W3y4CHUS.

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOEHMS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

c(OpMHPOBAHHOCTh TPEJCTABICHUN: O MECT€ W 3HAYEHUH OpPraHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poJii B 00ECNEeYEHUU YCTOMYMBOTO
pa3BUTHS YEJIOBEUYECTBA B PEIICHUU MPOOIEM IKOJIOTUYECKOM, IHEPTeTHUECKON U



MUIIEBONH OE30MacCHOCTH, B Pa3BUTHH METUIIMHBI, CO3IaHUU HOBBIX MaTepUajoB,
HOBBIX UCTOYHUKOB HHEPTUH, B oOecrieueHun PalMOHAIIBHOTO
IPUPOAOIIOIb30BaHUSA, B (POPMHUPOBAHWM MHUPOBO33PEHUS M OOIIEH KyJIbTYyphl
YeJIOBeKa, a TaKXKEe DJKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOU CPEJE;

BJIAJCHUE  CHUCTEMOM  XMMHUYECKHX  3HAHMM, KOTOpas  BKIIIOYAET:
OCHOBOITOJIAral0IINE MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, PO U AJIEKTPOHHAs
obojiouka aroma, S-, P-, d-aTomHBIC OpOWTAIM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHMSI aToma, THOpUIu3alMs aTOMHBIX OpOWTalleld, HOH, MOJEKya,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIIPHAsI Macca, MOJIIPHBIM O0OBEM, YTIEPOIHBIN CKeJeT, (DyHKIIMOHAbHAS
rpynmna, pajaudkall, CTPYKTYpHble (QopMynbl (pa3BEPHYTHIE, COKpAILEHHEBIE,
CKEJIETHBIE), M30MEpHs CTPYKTypHas W MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTMYECKUN pPsJ, TOMOJIOTH, YIJIEBOJOPOJBI,
KHCIIOPOJ- M a30TCOJEpKAINe OPraHMYECKHE COEIMHEHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuit 3akoH JI. M. MenzaeneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalCHUs] DHEPrUU TMPU XUMHUYECKHX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XUMHUU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE
MOHMMAHUSI TPUYMHHOCTU U CUCTEMHOCTH XMMHUUYECKUX SIBICHUM; MPEICTABICHUS
0 MEXaHM3MaX XUMHUYECKUX pEeaKUui, TEPMOJAMHAMUYECKUX WU KHUHETUYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHMs], O B3AUMHOM BJIUSHUHM aTOMOB U TPYIIT aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHbI 3 dekTsl, opueHtanTsl [ u Il pona);
(haKTOJIOTMYECKHE CBEJCHHS O CBOMCTBaX, COCTaBe, MOJYYEHUU U O€30MacCHOM
WCIIOJIb30BAaHUM BAKHEMIIMX OPraHMYECKHUX BEIIECTB B OBITY M MPAKTHYECKOU
NESTEIPHOCTH  YEJIOBEKa, OOMMX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
IPOU3BOJICTBA (HA IPUMEPE MPOU3BOJICTBA METAHOIIA, TIepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIC MPU3HAKU TOHSITHH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OIMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPTAaHUYECKUX COCIMHCHUN;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIi COCTABIICHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BELIECTB;

COCTaBJISAITh YPAaBHEHHSI XMMHUYECKUX PEAKIIUN U PACKPBHIBATh UX CYIIHOCTD:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUiAd  MOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOIO OanaHca 3TUX peakUud, peakuuid HOHHOro oOMeHa NyTEéM
COCTABJICHHUSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHU;



M3TOTABIMBATH MOJEIN MOJIEKYJI OPTaHWUYECKUX BEIIECTB ISl HILTIOCTPAIIUU
UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUN: yCTaHABIMBATh MPHUHAIC)KHOCTh WU3YYCHHBIX
OPTraHWYECKHUX BEMIECTB 10 HMX COCTaBy M CTPOCHUIO K ONpPEneIEHHOMY
KJIAcCy/Tpynne COeAUHEHUM, JaBaTb UM Ha3BaHUS IO CHCTEMaTHYECKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIbHBIE Ha3BaHUS AJIA OTIEIbHBIX
IpeCcTaBUTENIed OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TONYOJ, IJIMIEPUH,
STUJICHTIUKOIb, (EeHON, (OpMaTbIETHA, aleTalbIerua, areTOH, MypaBbUHAS
KHCJIOTa, YKCYCHAs KUCJIOTa, CTEApPUHOBAsI, OJICMHOBAS, MAJIbMUTHUHOBASI KUCJIOTHI,
[VIMIMH, aJaHuH, MalbTo3a, (PPyKTO3a, aHWUJIUH, NUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

cOPMHPOBAHHOCTh, YMEHHUS OMNPEACIATh BHJ XHUMHYECKOM CBS3H B
OPTaHWUYECKUX COCIMHCHHSIX (KOBAJICHTHAS W HWOHHAsA CBS3b, O- M T-CBS3b,
BOJIOPOJIHASI CBSI3b);

chOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATHh TOJIOXKEHHUSI TEOPUU CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa a1t 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

cOPMHPOBAHHOCT, ~ yYMEHHMH  XapaKTepHU30BaTh  COCTaB, CTPOCHHE,
du3nueckue M XMMHUYECKHE CBOMCTBA THUIHUYHBIX MPEICTABUTENICH pPa3THMUHbIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IIMKJIOAJIKAHOB, AJKEHOB, AJIKAJHECHOB,
QIKWHOB, apOMAaTUYECKHX YIJIEBOJOPOJOB, CIHMPTOB, aibJCTUIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTBIX U CIOKHBIX 3(UPOB, JKUPOB, HUTPOCOCTUHCHUHN U
aMUHOB, AMHUHOKHCJIOT, OEJIKOB, yTJEBOJOB (MOHO-, AW- M TMOJUCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXKIYy HUMU  YpPaBHCHUSIMH
COOTBETCTBYIOIIUX XHUMHYECKUX PEAKIHH C WCIOIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(OPMHPOBAHHOCTh, YMEHHUS TOATBEPXKIATh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHWYECKUX COSAMHEHUN OT
KPaTHOCTH M THUIA KOBAJICHTHOU CBSI3U (G- U T-CBSI3U), B3AMMHOTO BJIMSHUS aTOMOB
Y TPYII aTOMOB B MOJIEKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOYHHUKHU YTIJIEBOIOPOIHOTO
CeIpbsi (HeTh, NPUPOIHBIN Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
IPAKTUICCKOE TIPUMECHEHHE MPOAYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh BIIQJICHUSI CHCTEMOW 3HAHWUW O E€CTECTBEHHO-HAYYHBIX
MEeTO/JaX TO3HAHUS — HAONIOACHUH, U3MEPEHUH, MOJCINPOBAHUH, IKCTICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh yMEHUs IPUMEHSTH OCHOBHbIE ornepanuu
MBICIIUTEIILHON JESTENbHOCTH — aHAJW3 M CUHTE3, CpaBHEHUE, 0000IIeHHE,



CHUCTEMAaTHU3ALINIO, BBIABICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€U — JUISl U3YUYEHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIIUI;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aUMOCBSI3h XMMHYECCKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB ISl
0oJiee OCO3HAHHOTO IMOHUMAHHUS CYUIHOCTH MAaTEepHAIIbHOTO €IMHCTBA MHDA,
UCIIOJIb30BaTh CHCTEMHbIC 3HAHUS MO OPraHUYECKOW XUMHUU ISl OOBSICHEHUS U
POTHO3UPOBAHUS SBJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOLY;

cOPMHPOBAHHOCTh YMCHHI: TMPOBOJAUTH PACUYETBl O XHUMHUYECKUM
dbopMynamM ¥ ypaBHCHHUSIM XUMHUYECKHUX PEAKIUN C UCIOJIb30BAaHUEM (DU3UICCKUX
BEIMYMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHHID XHUMHUYECKOU
(opMynbl BEHIECTBA MO HM3BECTHBIM MAacCOBBIM JOJSM XMMHUYECKHX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHus, MJIOTHOCTU Ia3000pa3HbIX BEILIECTB;

c(OpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULIMHA  HKOJIOTMYECKOM  0e30macHOCTM  MOCHEACTBUS  OBITOBOM U
IPOU3BOACTBEHHON JIEATEIbHOCTH 4YEJIOBEKa, CBS3aHHOW C  1epepaboTKon
BEIIIECTB, UCMOJIb30BATh MOJYYEHHbIC 3HAHUS JIJIsl MPUHATUS TPAMOTHBIX PEIICHUN
po0JieM B CUTYyaIlUsX, CBSI3aHHBIX C XUMHUEH;

c(hOpPMHPOBAHHOCTh YMEHHUMN: CAMOCTOSITENBHO IUIAHUPOBATh U IMPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (MOJIydeHHE W H3YyUYEeHHE CBOWCTB OPraHMYECKUX
BEILIECTB, KAYECTBEHHBbIE PEAKUHUM YIJIEBOJAOPOAOB PA3IMYHBIX KIIACCOB H
KHCIIOPOJCOIECPKAIIUX OpPraHMYECKUX BEIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3alady MO PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOJECHUEM IpaBUII
O6e3omacHOro OOpallieHusT C BEIIECTBAMH U JTAOOPATOPHBIM O0OpYJIOBAHHEM,
dbopMynupoBaTh 1€Nb HWCCIACAOBAHHS, TMPEACTABISATH B Pa3IU4YHON  (opme
pe3ynbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHMUIA:

cOOJII01aTh MPaBUJIA YKOJIOTHYECKU 1I€1€CO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NEATEIBHOCTH B LEJIAX COXPAHEHUS CBOETO 3JI0POBbs, OKPYKAIOIIEH
MIPUPOJHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HAaBaTh OMNACHOCTb TOKCHYECKOTIO JEWCTBUS Ha JKHUBBIE OPraHU3MBI
ONPEAECTEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAas cMbIch ntokazarens [1IK;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUS] OPraHMYECKUX BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHHS PUCK-TIONB3A;

chOpPMHPOBAHHOCTh YMEHHUM: OCYIIECTBISATh IICJICHANPABICHHBIN TOUCK
XUMHAYECKON nH(pOpMaIIK B pa3IMYHBIX UCTOYHUKAX (HAy4YHas U y4eOHO-Hay4HAs
JIuTEpaTypa, CpeAcTBa MaccoBOM MH(popManuu, MIHTEpHET 1 npyrue), KpUTHYECKH
aHAIM3UPOBATh XMMHUYECKYI0 MH(POpMalMIO, TiepepadaThiBaTh €€ U MCHOJIb30BaTh
B COOTBETCTBUH C IMOCTABJICHHON y4eOHO 3a1ayeil.



11 KJIIACC

[IpenmeTHBIC pe3ynbTaThl OCBOSHUA Kypca «OOmmass u HeopraHWYecKas
XUMHUSD» OTPAXKAIOT:

c(OPMHUPOBAHHOCTh TIPEJICTABICHUNA: O MaTepUATbHOM €AUMHCTBE MUDPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBIICHUM MPUPOJBI, O MECTE U 3HAYCHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B 00eCleueHUH yCTOWYHUBOTO
pa3BUTHUSI, B PEUICHUHM MPOOJIEM 3KOJIOTHYECKOW, HPHEPreTUYECKOW W MHUIIECBOU
0€30MacHOCTH, B PAa3BUTUM MEIUITMHBI, CO3JaHUU HOBBIX MAaTE€pPUAJIOB, HOBBIX
HUCTOYHUKOB SHEPIHH, B OOECIEYEHUU PAlMOHAIBHOTO MPHUPOONOIL30BAHUS, B
GbopMHpOBAaHMM MHUPOBO33PEHHUS U OOIIeH KyJIbTYphl 4eJIOBEKa, a Takxke
AKOJIOTMYECKA OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U MPUPOTHOM

cpene;
BJIQJICHNEC  CHUCTEMOH  XUMHUYECKHMX  3HAaHWH, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIONIUE TIOHATUS — XUMHYSCKHW DJJIEMEHT, aToM, SApO aTroMma,

M30TOIIbI, JICKTPOHHAsI 000JI0UKa aTOMa, S-, P-, d-aTOMHBIC OpOUTAIH, OCHOBHOE H
BO30YKJIEHHOE COCTOSIHUSI aToMa, TuOpuau3aius aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJIa, BAJEHTHOCTb, JJEKTPOOTPULIATEIBHOCTh, CTEIEHb  OKHUCJIECHUS,
XUMUYECKass CBA3b (KOBAJICHTHAs, HWOHHAs, METAJUIMYECKas, BOJOPOJIHAs),
KpUCTAINIMYECKAs] PEIIETKA, XHUMUYECKass pEaKUus, PacTBOp, DIJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAs [HUCCOLMAIUSA, CTENEHb JIHUCCOLMAINHY,
BOJIOPOJIHBIN TOKa3aTellb, OKHUCJIHUTENb, BOCCTAHOBUTENb, TEIUIOBOU 3(PdEeKT
XUMUYECKOUN peakIuu, CKOPOCTh XUMUYECKON PEaKIMi, XUMHUUECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHUSl SIEKTPOIUTUYECKOW NHCCOLMAIUU, MEPUOTUYECKUI
3akoH JI.11. MenzneneeBa, 3aKOH COXpaHEHHUsI MAaCChl BELIECTB, 3aKOH COXPAaHEHUS U
MPEBpAIlCHUs] SHEPTUU TIPU XUMHUYECKUX PEaKIMSIX, 3aKOH MOCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUMN SI3BIK
XUMUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAllMe B OCHOBE  IMOHHUMAaHUS
OPUYMHHOCTH U CHCTEMHOCTM  XMMHYECKUX  SIBJICHUH;  COBPEMEHHBIC
MPEJCTABICHUS] O CTPOCHHM BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJISIPHOM ~ YPOBHSAX; TPEACTaBICHUS O MEXaHM3MaX XUMHUYECKUX
peakiui, TEPMOJUHAMUYECKMX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHUSI, O XUMUYECKOM PABHOBECUHU, PACTBOpAX W JAUCIEPCHBIX CHUCTEMaX;
(dakToorNYecCKue CBEACHHUS O CBOMCTBaxX, COCTaBe, MOJYYCHHH M OE€30MacHOM
WCIIOJIb30BAaHUN BAXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUYCCKOU
NEATeIbHOCTU ~ YEJIOBEKa, OOIIMX  HAyYHBIX  MNPUHIMIAX  XUMHYECKOTO
IPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHHWI: BBISBIATH XapaKTEpPHBbIC MPU3HAKW TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, HCMHOJIb30BATh COOTBETCTBYIOLIME MOHATHUS HPU
ONMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHUN;



c(OPMUPOBAHHOCTh YMEHHS HCMOIb30BaTh XUMHUYECKYIO CHMBOJHKY IS
cocrtaBieHUs: (OpMyJ BELIECTB W ypPaBHEHHUH XUMHUYECKHX peaKuil,
cucremarnueckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEJIbHBIX
BEIIECTB;

C()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIEHTHOCTh U CTEIEHb OKUCIIECHUS
XUMHUYECKHUX DJIEMEHTOB B COEJIMHEHUSX, BUJI XMMHUUYECKON CBSI3U (KOBaJICHTHAs,
WOHHAs, METaJUINYEeCKasl, BOJOPOAHAs), THUI KPUCTALIMYECKOH PEIIETKU
KOHKPETHOTO BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJAa XUMHYECKOW CBSI3M W THUINA KPUCTAUIMYECKOM pemeETKH, OOMEHHBIM u
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ YMEHHMI:  KJIacCU(UUUPOBATh:  HEOPTaHUYECKUE
BEILIECTBA 10 UX COCTABY, XMMUYECKUE PEAKIIUU IO PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(Q(EKTy peakuuu, W3MEHEHUIO
CTENEHE OKHUCIEHHUS JJIEMEHTOB, OOpPaTHMMOCTH, YYacTHIO Karajau3aTopa H
ApYTUE); CAMOCTOSATEIBHO BBIOMpPATh OCHOBAHUS M KPUTEPUU IS Kilaccu(uKauu
M3Y4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH;

c(OpMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPUOJNYECKOTO 3akoHa [1.
N. MenneneeBa u JEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYIO, 0OBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaThb JIJIEKTPOHHOE CTPOECHHE
aTOMOB M HMOHOB XHMMHMYECKHX DJIEMEHTOB IE€PBOrO—4ETBEPTOrO IMEPUOIOB
Ilepnonuueckoint cucremsl .M. MenneneeBa, nCnoyb3ysl MMOHATHS
«IHEPTeTHUYECKHE YPOBHHY», «IHEPreTUYCCKUE MOIYPOBHH», «S-, P-, O-aTOMHBIC
opOuTanu», «OCHOBHOE M BO30YXIEHHOE HSHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB M MX
coeAMHeHnd mno mnepuonaMm U rpymmam llepmoamueckon cucremsr . .
MeHnpneneeBa, BaJ€HTHBIE BO3MOKHOCTH aTOMOB AJIEMEHTOB HAa OCHOBE CTPOCHUS
UX DJICKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHMI: XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIHE
XUMUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJACCOB,  MOJITBEPXAATh
CYILIECTBOBAHME T€HETUYECKOM CBSI3U MEXKIY HEOPTaHMYECKHUMH BELIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI;

C(OPMUPOBAHHOCTh ~YMEHHUSI PAacKpbIBaTh CYIIHOCTb: OKHCIUTEIHHO-
BOCCTAHOBHUTEJBHBIX PEAKIUNA MOCPEICTBOM COCTaBIEHUS AJIEKTPOHHOro OajaHca
ATUX peaklUUi; peakuuii MOHHOTO OOMEHa MyTEM COCTABJICHUS HX TOJHBIX H
COKpAaIlIEHHBIX  HMOHHBIX  yPaBHECHWHM;  pEaKUUM  TUIOPOIW3a;  pEaKUUl
KOMIUIEKCO00pa30BaHus (Ha NpUMepe UAPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHUS);



C(OPMUPOBAHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX peakUuid C yd4€TOM HX JHEPreTUUYECKHX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHMMUYECKOM pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHbIX
(akTOpOB, a TAaKKE XapaKTep CMEIIEHUS XUMUUYECKOIO PAaBHOBECHS 1IO]] BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpunHiun Jle [larense);

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHMHUYECKHE PEaKIuH,
JeXallhie B OCHOBE IMPOMBINUIEHHOIO IOJY4YEHHUS CEpPHOM KHUCIOTHI, aMMHAKa,
oOlIye HayyHble MPUHIMUIBI XUMUYECKUX IPOU3BOJICTB; I€I€CO00PA3HOCTh
IPUMEHEHUSI HEOPTaHWYECKUX BEILECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

c()OPMHPOBAHHOCTh BJIAJICHUSI CUCTEMON 3HAaHUM O METOAaX HAy4YHOIO
MO3HAHUS SBJICHUN TPUPOABI — HAOMIOACHUE, H3MEPEHUE, MOJEIUPOBaHUE,
HKCIIEPUMEHT (pEasIbHbI U MBICIICHHBIH ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTh 3TH 3HAHUS [TPU SKCIIEPUMEHTAIIBHOM HCCIIEOBAaHUU BEILIECTB
U 11 OOBSCHEHHS XUMHUYECKUX SIBJICHWHM, HMEIOIIMX MECTO B MPHUPOJE,
MPaKTUYECKOMN AESTEIbHOCTH YEJIOBEKA U B IOBCEIHEBHOW KU3HU;

c(OpMHPOBAHHOCTh YMEHHUS BBISBIIATH B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSMUA M TPEICTABICHUAMH APYTMX €CTECTBEHHO-HAYUYHBIX MPEIMETOB JUIS
00J1ee OCO3HAHHOTO IOHMMAaHUSI MaTepUaIbHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI TMPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
HNOHATHH «MaccoBasl JOJS BEIIECTBA B PACTBOPE» U «MOJSIPHAsi KOHLICHTPALU»;
Macchl BELIECTBA UM 00bEMA raza Mo M3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE
I 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKLMH BEUIECTB; TEIJIOBOTO 3(dekrta
peakuyy; 3HA4E€HHs] BOJOPOAHOTO IOKA3aTeslsl PacTBOPOB KUCIOT W IIEJIOYEH C
M3BECTHOW CTENEHBI0 JUCCOIMAINK; MacCchl (00BbEMa, KOJUYECTBA BEIIECTBA)
MPOJIyKTa PEaKUru, €CIM OAHO U3 HMCXOJHBIX BEIIECTB JJAHO B BUJE pacTBopa ¢
OTpeIeIEHHOM MAacCOBOM J10Jiel pacTBOPEHHOTO BEIIECTBA WJIM JaHO B U30OBITKE
(MMeeT TpHUMECH); AOJM BbIXOAA NPOAYKTa pPEaKUUU; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh U IMPOBOIUTH
XUMUYECKUNA  DKCIIEPUMEHT  (MPOBEAEHUE  peaKIMii  HOHHOTO  OOMEHa,
NOJTBEPKIACHUE KAYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEUIECTB, OINpPEACIICHUE
Cpelbl PpacTBOPOB BEUIECTB C IMOMOLIbIO HWHIMKATOPOB, H3YyYEHHUE BIIUSHHUS
pa3aMuHbIX  (PAKTOPOB HA  CKOPOCTh XHMHUYECKOM  peaklMH, pelIeHue
JKCIIEpUMEHTAJBHBIX 3a7ad 1o TemaM «Meramiey U «Hemeramis») c
cOOJII0/IEHUEM TpaBUil O€30MacHOr0 OOpallieHus ¢ BEIECTBAMU M JIA0OPAaTOPHBIM
o0opynoBaHueM, (GOpMyJIupOBaTh LE€lb HCCIENOBAaHUS, MPEACTABIATH B
pa3nuuHoil opMe pe3ynabTaThl SKCIEPUMEHTA, aHAJTU3UPOBATH U OLEHUBATh UX
JOCTOBEPHOCT;



c(OpMUPOBAHHOCTh YMEHUI: COOMIOAATD MTPaBUIIA MMOJIb30BAHUS XUMUYECKON
nocyaod u 1a00OpaTOpHbIM OOOpYIOBAaHUEM, OOpalllEHUs] C BEIIECTBAMHU B
COOTBETCTBUM C HMHCTPYKLUSMHU [0 BBIIOJHEHUIO J1a0OPAaTOPHBIX XUMHUYECKUX
OTBITOB, HKOJIOTMYECKU LEJIECOOOpPa3HOr0 IOBEIEHUS B OBITY M TPYIOBOM
NEATEIBbHOCTH B LESIX COXPAHEHUS CBOETrO 3[0POBbs, OKPYKAIOIIEH MPUPOIHON
Cpenbl M JIOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHA, OCO3HABaTh OMNACHOCTb
TOKCHUYECKOI'0 JEMCTBHSI Ha KHUBbIE OPraHU3Mbl ONPEICIEHHBIX HEOPTaHUYECKUX
BELIECTB, NOHUMasl cMbIci okazatens [1/1K;

C()OPMUPOBAHHOCTh YMEHHM: OCYLIECTBIATh LEJICHAIIPABICHHbBI MOMCK
XUMHUYECKON MH(POpPMALIMU B Pa3IMUHbIX UCTOUYHUKAX (Hay4Hasl U yueOHO-Hay4YHasl
JuTEpaTypa, CpeAcTBa MaccoBoM MH(popMauuu, IHTEpHET U ipyrue), KpUTHYECKH
aHAJIM3UPOBATh XMMUYECKYI0 HMH(POpMaLMIO, IepepadaThiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABIICHHOW y4eOHO 3a/1aueH.
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