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Pabouast nporpamma

1o yueO0HOMY npeaMeTy « XuMus»(yriay0JeHHbI YPOBEHD)



I'po3nwrii - 2023

Pa0ouasi nporpamma 1o yueOHoMy npeamery «XuMusp» (Yriy0JaéHHbIA yPOBEeHb).

PabGouass mporpamma mo yudeOHOMY TmpeaMery «Xumus» (yriyOJEHHBIHI
ypoBeHb) (mpeameTHas oOnacth «EcTecTBeHHO-HaydHble NPEAMETHI») (najee
COOTBETCTBEHHO — IIporpaMma IO XUMHH, XUMHS) BKIIOYAET IOSCHUTEIbHYIO
3alUCKY, COJEpKaHUE OOYUYEHUs], TUIAaHUPYEMBbIE PE3YyJIbTaThl OCBOCHUS MPOTrpPaMMbl
10 XUMHHU.

[TosicuutenpHas 3amucka OoTpa)kaeT OoOLIMe LENHU U 3aayd U3Y4YCHHUsS XUMHH,
XapaKTEPUCTHKY TMCUXOJOTHYECKUX MPEANOCHUIOK K €€ M3YUEHHIO 00YydYaroIUMHUCH,
MECTO B CTPYKType YYeOHOIO IUIaHa, a TAaKXKe IMOAXO0Jbl K OTOOPY COIEep)KaHus, K
ONPENECICHUIO IUIAaHUPYEMBIX pE3yJbTaTOB M K CTIPYKType TEMaTH4YECKOIo
MJIAaHUPOBAHMS.

Conmepxxanue 0oOydeHHsI PACKpPBIBAET COAEpKATEIbHbIE JIMHUU, KOTOPbIE
MpeiaraloTcs sk 00s13aTeIbHOT0 U3yUYEHHUS B KKJIOM KJIacce Ha YPOBHE CPEIHEro
00111ero 00pa3oBaHusI.

[InanupyemMble pe3ysbTaTbl OCBOEHHUS MPOTrpaMMbl O XHMHM BKJIFOYAIOT
JUYHOCTHBIE, METANpeIMETHbIE PE3yJbTAaThl 3a BECh MEPUOJ OOYUYEHHUS HAa YPOBHE
CpeaHero oo1ero oopa3oBaHus, a TAKXKe MPeIMETHbIE TOCTHKEHUS 00yJaromierocs 3a
KOKIBpIH TOx o0O0ydeHHs. HaydHO-METOIMYeCKOM OCHOBOM [Jii  pa3pabOTKH
MJIAHUPYEMBIX PE3yJbTAaTOB OCBOCHMS MPOrPaMMBbl [0 XUMHUH JJIsi YPOBHS CPEIHETO
o0u1ero oopa3oBaHus ABISETCS CUCTEMHO-1EATEIbHOCTHBIA MOIXO/.

IHHosicuuTeIbHAA 3aNIMCKA.

[Iporpamma o XuMuu Ha ypoBHE cpeAHero o0iero oopasoBaHus pazpadoraHa
Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOU
IporpaMmbl cpeiHero oduiero oopazoBanus, npeactaBieHHbIx B @I'OC COO.

XuMHs Ha ypOBHE YIiIyOJIEHHOTO U3yUEHHUsI 3aHUMAeT BaXKHOE MECTO B CUCTEME

€CTECTBEHHO-Hay4YHOro o0pa3oBanus yuyamuxcs 10—11 knaccos. U3ydyenue npeamera,



peanuzyemoe B yclnoBuAX AuddepeHIupoBaHHOTO, MPOGUILHOTO OOyYeHMUS,
NPU3BAHO OO0ECHEYUTh O00Ie00pa30BaTENIbHYI0 U OOIIEKYJIbTYPHYIO IOJATOTOBKY
BBIITYCKHUKOB IIIKOJIbI, HEOOXOJUMYIO JUIsl aJanTalli UX K OBICTPO MEHSIOLIUMCS
YCIIOBHUSIM KU3HH B COIIUYME, a TaKKe JJISl MPOIOJDKEHHST 00YUEeHUS B OpraHU3aIUsIX
npodeccuoHanbHOTO 00pa3oBaHus, B KOTOPBIX XHUMHS SBISETCS OJHOW U3
MPUOPUTETHBIX JUCIUIUIMH.

B nporpamMmMe o XuMruu Ha3HAYEHUE IPEIMETA « XUMHUSD MOTY4YaeT MOAPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUU C OCHOBoNoIararonumMu nonoxenussmu @I'OC COO
O B3aMMOOOYCIIOBJIEHHOCTU LEJIel, COAEpKaHUsA, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB. CBUETEILCTBOM TOMY SIBIISIIOTCS
CJIEIIOLLME BBINOJIHAEMbIE TPOTPAMMON 110 XUMHUH (PYHKIIUU:

MH()OPMAIIMOHHO-METOANYECKAsl,  pealinu3aiuusi  KOTOpol  oOecreyuBaer
[OJyYEHUE NPEJCTaBICHUS O LEJAX, COACpNKaHMM, OOIIed cTpareruu oOydeHus,
BOCITUTaHUS U Pa3BUTHA 00yUaIOLIMXCS CPEACTBAMU IPEAMETA, U3YyUAaEMOT0 B paMKax
KOHKPETHOTO podus;

OpraHU3alMOHHO-IUIAHUPYIOLIasi, KOTOpas IpealyCMaTpUBAET ONPEECIICHHE:

IPUHIIUIIOB CTPYKTYPUPOBAHUSL M IOCJIEI0BATEILHOCTH H3Y4YEHUSI Y4eOHOTro
Martepuala, KOJUYECTBEHHBIX U KAUECTBEHHBIX €r0 XapaKTePUCTHK;

MOJXO0/0B K (POPMUPOBAHUIO COJAEPKATEILHON OCHOBBI KOHTPOJS M OLEHKH
00pa3oBaTeNbHbIX JOCTHKEHUN OOyYarolmIMXcsi B paMKaX WTOTOBOM aTTecTallud B
(opMe eMHOTO TOCYJapCTBEHHOTO 3K3aMeHa M0 XUMHUHU.

[Iporpamma ajist yriryOJa€HHOTO U3yYEHUSI XUMUU:

yCTaHABJIMBAaE€T MHBApUAHTHOE MPEIMETHOE COJEpKaHUe, 00sA3aTeNbHOE JIs
M3YYEHHUS B paMKax OTIEJIbHBIX MNpOQuUiIed, MpeaycMaTpuBaeT paclpeiesieHue u
CTPYKTYPUPOBAHME €r0 MO Kiaccam, OCHOBHBIM COJIEP>KATENIbHBIM JIMHUSAM/pa3iesiaM
Kypca,

TaéT MpPUMEpPHOE pachpeielieHue y4eOHOro BPEMEHHU, PEKOMEHIYEeMOTO st

HU3Yy4YCHUS OTACIBbHBIX TCM;



npeajaraeT MPpUMEPHYIO MOCIIEI0BATEIbHOCTh U3YUEHUSI YUeOHOro Marepuania
C y4€TOM JIOTUKHU MIOCTPOEHUS Kypca, BHyTPUIIPEIMETHBIX U MEKIIPEAMETHBIX CBSI3EH;

JTAET METOAMYECKYI0 MHTEPIIPETALUIO LeJIed U 3a/1ady U3yYeHUs IpeIMeTa Ha
yriayOnEHHOM ypOBHE C y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEIHETO
o011ero 06pazoBaHus, COACPKATEIBHON XapaKTEePUCTUKHU TUNIAHUPYEMBIX pe3yIbTaTOB
OCBOEHUSI OCHOBHOM 00pa3z0BaTEIbHON MPOrpaMMbl CPEIHEr0 00IIero oopa3oBaHuUs
(JIMYHOCTHBIX, METAIPEMETHBIX, IIPEIMETHBIX ), & TAKXKE C YUETOM OCHOBHBIX BUJ/IOB
y4eOHO-TI03HABATENbHBIX JEHCTBUI O0OydYaromerocss Mo OCBOCHHUIO COAEPKaHUS
peaMeTa.

ITo BceM nmo3uLKsAM B POrpaMMe 110 XMMHUH MPEyCMOTPEHA IPEEMCTBEHHOCTh
¢ 00yueHHeM XUMHUU Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus.

[Iporpamma MmO XUMHHU CIY>KUT OPHUEHTHUPOM JIJIl COCTaBIIEHUS aBTOPCKUX
pabounx mporpaMM. 3a MpeAeslaMd YCTAHOBJICHHOH MporpaMMo IO XHMHHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABIISIIOLIEH COAEp)KaHHUs y4eOHOro mpenMera
«XuUMHsD» 0CTAETCSI BO3MOYKHOCTD BEIOOPA €r0 BapHaTUBHOM COCTaBJISAIOLIEH, KOTOpas
JOJDKHA OIpPENEeNsiThCS B COOTBETCTBHM C HAlpaBJI€HUEM KOHKPETHOIO MpoQuiis
oOydeHusi. ABTOpaMu pabOYUX MPOrpamMM MOKET ObITh NMPEIJIOKEH MHOW MOAXOM K
CTPYKTYpPUPOBAHUIO YUEOHOIO MaTepuaia U Nociaea0BaTeIbHOCTH €ro U3y4eHus, CBOE
BUJICHUE MyTeW U c1oco00B (hOPMUPOBAHMS CUCTEMBI IPEIMETHBIX 3HAHUI, YMEHUH U
BUJIOB YYEOHOM JI€ATETbHOCTH, @ TAK)KE CUCTEMBI CITOCOOOB U METOIMYECKUX MPUEMOB
[0 Pa3BUTHUIO U BOCIIUTAHUIO O0YyYarOIMIUXCS.

B coorBerctBMM ¢ KoHUentyanbHbIMH noJoxkeHusmu PIOC COO o
Ha3HAYeHUH TMpEAMETOB 0a30BOr0 M  YINIyOJEHHOTO YpPOBHEM B CHCTEME
muddepeHnmpoBaHHOTO 00YYEHHS HA YPOBHE CPETHETO 001Ier0 00pa30BaHUsI XUMUS
Ha YpOBHE YIIIyOJIEHHOTO U3y4YEHHs HAMPaBJIEH Ha peain3alyio IPEEMCTBEHHOCTH C
MOCJICAYIOIIUM 3TArlOM TMOJTYYeHHs] XUMUYECKOTr0 o0pa3oBaHMsl B paMKax MU3y4eHUs
CHEUUATbHBIX €CTECTBEHHO-HAYYHBIX W XHWMHMUYECKMX JUCHUIUIMH B BYy3aX U

OpraHu3alMsIX CpeHero npodeccuoHaaIsHOTO 00pa3oBaHus. B 3Toi cBSI3M U3ydeHue



npeaMera «XHUMHUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA paCIIMPEHUE U
yriayOJieHne TEOpPeTHYEeCKOM MW MPaKTUYECKOW MOJATOTOBKM — 00ydYaroluxcs,
BBIOpABIIKMX OIpeAeTEHHbIN Npoduib OOy4eHHs, B TOM YHCIE C MEPCHEKTUBON
MOCTEAYIONIEr0o  MOJYyYEHUST XUMHUUYECKOTO O00pa3oBaHHMs B OpraHU3aIUsax
npodeccronansHoro oOpa3zoBanusa. B cBere TpeboBanuit PIOC COO «
IJIAHUPYEMBIM pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENbHONW MPOTPAMMBI
cpemHero oomero 00pa3oBaHus U3ydeHUE TpeaMeTa « XUMUSD) OPUCHTUPOBAHO TAKKE
Ha peEIIeHHE 3aJa4 BOCHHUTAHUS W COIMAIBHOTO PAa3BUTHS OOYyYaIOIIUXCS, Ha
dbopMupoBaHrE y HUX OOILICHHTEIIEKTYAbHBIX YMEHUN, YMEHUI paluoHalnu3aIuu
y4eOHOTO Tpyna ©  OOOOIIEHHBIX  CHOCOOOB  JESATENBHOCTH, HMMEIOIIUX
MEXAUCUUIUTMHAPHBINA, HAANPEAMETHBIN XapaKTep.

Xumus Ha ypoBHE YIiIyOJEHHOTO U3y4YeHUsI BKIIOYACT YTIIyOJIEHHBIE KYpChl —
«Oprannyeckas xumusi» 1 «OO01as u Heopranudeckas xumus». [Ipu onpenenenuu
MOJXO0JI0B K OTOOpPY M CTPYKTYPHOM OpraHu3aiuu COJACpP>KaHHUS ITHUX KYpCOB B
IporpaMMe Mo XUMHUHU 3a OCHOBY MNpUHATHI nonoxkenuss ®I'OC COO o paznuumsx
06a30BOT0 U YIITyOJIEHHOTO YPOBHEH U3ydeHUsI PEIMETA.

OcHoBy copepxkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOPTraHUYECKasi XUMUS» COCTABIISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUWA U YMEHHU,
OTHOCSIIIUXCSL K 0a30BOMY YpPOBHIO M3y4YEHHUs NpeaAMeTa. JTa CHUCTeMa 3HAHUM
MOJIy4YaeT OMNpeaeEHHOE TEOPETUYECKOE JIOMOJHEHUE, IMO3BOJISIIONIEE OCO3HAHHO
OCBOWTH CYIIECTBEHHO OoJbliuii 00BEM (akronormuyeckoro marepuaia. Ha
yrIyO0JIEHHOM ypOBHE U3YUYEHHUS MpeIMeTa 00ecreueHa BO3MOKHOCTh 3HAYUTEILHOTO
yBeTUYCHHS] 00bEMa 3HAHUM O XMMHYECKUX JJIEMEHTAaX W CBOMCTBAX WX COCIMHCHHM
Ha OCHOBE pACIIUPEHUs U YIIIyOJICHUS TPEJCTaBICHUH O CTPOCHWU BEIECTBa,
XUMUYECKOUN CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHMS PEaKIuii, pacCMaTPUBAEMBIX C
TOYKHU 3PECHUS] XUMUUECKON KUHETUKU U TEPMOJIUHAMUKU. V3ydueHune nepruoinueckoro
3akoHa u Ilepuoguveckod CHUCTEMBl XHMHUYECKHUX DJJEMEHTOB Oa3zupyercs Ha

COBPCMCHHBIX KBAHTOBOMCXAHHMYCCKUX IIPCACTABICHHUAX O CTPOCHHH aTOMaA.



XUMHYeCcKas CBSA3b OOBSICHIETCSA C TOUKU 3PEHUS JHEPTeTUUECKUX U3MEHEHHI MPH €€
00pa30BaHUU U Pa3pyIIECHUH, & TAKXKE C TOUKH 3pEHUS MEXAaHU3MOB €€ 00pa30BaHUs.
N3yuenune TUINOB peakuuii pomosiHsercss (GOpMHpPOBAHUEM TMpEACTaBICHUN 00
ANEKTPOXUMHUYECKHUX ITPOLECCAX U IIEKTPOIM3E PACIUIABOB U PACTBOPOB BelIECTB. B
Kypce OpraHMYeCKOM XHUMHUU TIPU PACCMOTPEHUU PEAKIMOHHOW CHOCOOHOCTU
COEMHEHHH yzenseTcss 0co00oe BHUMaHUE BOMpocaM 00 3JEKTPOHHBIX 3 (deKTax, o
B3aMMHOM BJIMSIHAH aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEaKLUu.

Oco0oe 3HaueHuE UMEET TO, YTO Ha COJEPKAHUE KypCOB XUMUHU yTIyO01IEHHOTO
YPOBHSI U3y4EHUS JJIsi KIACCOB OMNpeaeacHHoro npodust (Tj1aBHBIM 00pa3oM Ha HUX
CTPYKTYpy M XapakTep JOMNOJHEHMH K oOIlell cucreMe NpPeIMETHBIX 3HAHWN)
OKa3bIBAIOT BIIMSHUE CMEKHBIE TPEAMETHI. TaK, HalpuMep, B COAEPKAHUU NPEIMETA
JUISL KJIACCOB XHUMHKO-(PU3UYecKoro mnpoduiis OoiblIoe 3HAaYeHUE OyayT HMETh
AJIEMEHTHI yueOHOro MaTepuaia no oomen xumun. [lpu nsyuennu npeamera B JaHHOM
ClIyyae akLeHT OyJeT clenaH Ha OOIIHOCTh METOJOB MO3HAHUS, OOIIHOCTh 3aKOHOB U
TEOpUIl B XUMHUH U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsl Teopusi (MOJIEKYJIsIpHAsk TEOpuUs
B (U3MKE), 3aKOHbl COXPAHEHUS MacChl M SHEPruu, 3aKOHbl TEPMOJAMHAMUKH,
ANEKTPOJIN3A, IPEACTABICHHS O CTPOEHUHU BEIIECTB U APYTOE.

B conepxanum mpenMera Uil KJIacCOB XHMMHUKO-OMOJIOTHMYECKOTO MPOQHIIs
OOoNpIIMI yAenbHBIA Bec OyIeT HMMETh OpraHuueckas Xumus. B sTom ciydae
MPEAOCTABISACTCA BO3MOXKHOCTh i 0OojJiee  OOCTOATENBLHOTO  PACCMOTPEHHUS
XUMHUYECKON OpraHu3alliy KJIETKU KaK OMOJIOTMYECKOW CHUCTEMBI, B COCTaB KOTOPOU
BXOJAT, K MpPUMEPY, TAaKUE CTPYKTYpHbIE KOMIIOHEHTbI, KaK JUNUIbL, OEIKH,
YIJIEBO/IBI, HYKJIEMHOBBIE KUCIIOTHI U Apyrue. [Ipn 3ToM 3HaHUSA 0 cOCTAaBE U CBOMCTBAX
IIPEACTABUTENIE OCHOBHBIX KJIACCOB OPTraHUYECKUX BELIECTB CIIy’KaT OCHOBOM IJIS
U3YYEHUS CYIIHOCTH MPOLEeccOB (POTOCUHTE3A, IbIXaHUSI, MUILEBAPEHUS.

B nmnnane QopmupoBaHMs OCHOB HAyYHOI'O MHMPOBO33PEHHS, OCBOEHUS
OOIIEHAayYHbIX METOAOB MO3HAHMS U OMbITA MPAKTUYECKOTO MPUMEHEHHS HAy4YHBIX

3HaHUW H3y4yeHHe MpenMera «XuUMHUsS» Ha YriayOJIEHHOM ypOBHE OCHOBAHO Ha



MEXIIPEAMETHBIX CBSI3IX C Y4YeOHBIMH TIPEAMETaMH, BXOIAIMIMMH B COCTaB
npeaMeTHbIX oOjacTeil «EcTecTBeHHO-Hay4yHbIe TMpeaMeTh», «MaremaTuka u
uHpopmaTrKa» U «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu u3ydeHnn yueOHOTO IpeaMeTa « XUMHEs Ha YITyOJIEHHOM YPOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOTO U CPEJIHEro ooIiero oopa3zoBanus (Ha 0a30BOM ypOBHE),
3a/1aueii IEPBOCTETICHHON 3HAYNMOCTH SBJISETCS (DOPMHUPOBAHNE OCHOB HAYKH XUMHUU
KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECCKON IEATETLHOCTH YeJIOBEKa
U OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. Pelienue »5Toil 3amaud Ha
yIIIyOJIEHHOM YPOBHE M3YUCHHUS IIPEAMETA MPEANoaraeT pealn3auio TaKuX MeseH,
KaK:

(dbopMHpOBaHUE MTPEACTABICHHIA:

0 MaTepPUAIBHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX U TI0O3HABAEMOCTH SIBJICHUH
OpUPOABI, O MECTe XMMHUU B CHUCTEME €CTECTBEHHBIX HayK M €€ BeIylIell pojiu B
o0OecrieueHN YCTOMYMBOTO pA3BUTHUS UEJIOBEYECTBA: B PEHICHUH MPOOIIEeM
HKOJIOTUYECKOM, YHEPreTUYECKOMN 1 MUILEBON 0€3011aCHOCTH, B PA3BUTHU METUIIMHBI,
CO3JJaHMU HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHMKOB OJHEPruu, B 0O€CIeueHUn
PaIMOHAIBHOTO TIPHPOAOIIONB30BaHUSA, B (POPMUPOBAHUN MHPOBO33PCHUS U OOIICH
KyJbTYphI YEJIOBEKa, a TAKXKE DKOJOTHUYECKH 0O0OCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJIE;

OCBOCHHME CHCTEMbI 3HAHUU, JIC)KAIIUX B OCHOBE XUMHUUYECKOW COCTABJISIIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa: (yHIAMEHTAIBbHBIX TOHSATHH, 3aKOHOB U
TEOpUA XUMHUHU, COBPEMEHHBIX IPEJCTaBICHUN O CTPOCHHWM BEIIECTBA Ha Pa3HBIX
VPOBHSIX  —  aTOMHOM,  HMOHHO-MOJICKYJSIDHOM,  HAJMOJICKYJSIPHOM, O
TEPMOJIMHAMUYECKNX U KUHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XMUMHYECKUX
pEeaKIHii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPaX U IUCIIEPCHBIX CUCTEMaX, 00 00IuX
HAyYHBIX MPUHIIAIIAX XUMHUYECKOTO TIPOU3BOJICTBA;

dbopMHpoBaHUE Y O0YYAFOIIMXCS OCO3HAHHOTO MMOHUMAaHUS BOCTPEOOBAHHOCTH

CUCTEMHBIX XMMHUUYCCKMX 3HaHUM JJIA 00BACHEHUS KITFOUEBBIX I/I,Hef/i n Hp06HeM



COBPEMEHHOM XUMHH, JUIsI OOBSICHEHHS U MPOTHO3UPOBAHUS SBIICHUH, MMEIOIINUX
€CTECTBEHHO-HAYYHYIO NPUPOJY; TI'PAaMOTHOIO pEUIEHHUsT NIpoOJieM, CBSI3aHHBIX C
XUMHUEN, NPOrHO3UPOBAHMS, aHAIW3a W OLECHKM C IO3HIHA 3KOJOTHMYECKOU
0€30MMacHOCTH MOCJIEICTBUI OBITOBON U MIPOU3BOJCTBEHHOMN JESITEILHOCTH YEIOBEKA,
CBS3aHHOM C XMMHUYECKUM IPOU3BOACTBOM, HCIOJB30BaHUEM U IEpepadOTKON
BEILECTB;

yrayOeHne IpeCTaBICHNH 0 HAyYHBIX METOJaX O3HAHUS, HEOOXOAUMBIX JJIs
OpUOOpETEHUs] yYMEHMM OpUEHTHPOBATbCSI B MHUpPE BEIIECTB M OOBSCHEHHUS
XUMUYECKHUX SIBICHHUI, UMEIOIIMX MECTO B MPUPOJIE, B IPAKTUUECKOUN NEATETbHOCTH U
OBCEHEBHOM KU3HU.

B mnnane peanmuzanuu MepBOOYEPEAHBIX BOCHHUTATENIBHBIX M PAa3BUBAIOIINX
(YyHKUMNA LEJOCTHOM CHUCTEMBI CpeaHero ooOmero oOpa3oBaHMsS MpU H3YUYEHUU
npeaMeTa «XUMHS» Ha yriyOJEHHOM YpPOBHE OCOOYIO aKTyalbHOCTh MPHOOPETAIOT
TaKHe LIeJIM U 3a]1a4M, KakK:

BOCIIUTAHUE YOSKIEHHOCTU B IO3HABAEMOCTH SIBJICHUN MPUPOABI, YBAKEHUS K
IpOLECCY TBOPUECTBA B O0JIACTH TEOPETHUECKUX W MPHUKIAIHBIX HCCIENIOBAaHUI B
XUMUH, POPMUPOBAHUE MUPOBO33PEHMS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKHU;

pa3BUTHE MOTHUBAIlMM K OOYYEHUI0O U TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIO W CaMOBOCHHUTAaHHI0 HA OCHOBE YCBOEHHUS OOIIEYEIOBEYECKHUX
IICHHOCTECH;

pa3BUTHE I1O3HABATENIbHBIX HHTEPECOB, HHTEIUJIEKTYaldbHBIX M TBOPYECKUX
criocobHocTel oOydaromuxcs, (GOpMUPOBAHME Y HUX CO3HATEIBHOIO OTHOILIEHUS K
caMO0Opa30BaHUI0O M HEMNPEPHIBHOMY OOpa30BaHMIO KaK YCIOBHIO YCIEHIHON
npodeccuoHanbHON U 00IIECTBEHHOW JESTENbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3[I0POBBIO U OTPEOHOCTH B 3I0pOBOM 00pase KU3HU;

dbopMHpOBaHHE YMEHUHW M HABBIKOB Pa3yMHOI0 MPHUPOJONOIb30BAHMUS,

Pa3BUTHE DKOJIOTMUECKOU KYJIbTYpbI, MPUOOPETEHNE OMBITa 0OIIECTBEHHO-TIOJIE3HOMN



SKOJIOTUYECKOH JIESITEIbHOCTH.

OO6mree yuciao JuIsi W3yYeHHS XUMHM Ha yriayOjgeHHOM ypoBHe — 204 yacos:
B 10 kmacce — 102 yaca (3 waca B Hememo), B 11 kmacce — 102 gaca (3 yaca
B HEJIETIO).

Conep:xxkanue o0ydyenus B 10 kiacce.

Opranuyeckasi XuMusl.

Teopernyeckre OCHOBBI OPraHUYECKON XUMUHU.

[IpeameT 1 3HaYEHHE OPraHUYECKON XUMUU, TPEJICTABIICHUE O MHOT000pa3uu
OPTraHUYECKUX COCTUHECHUMN.

DJEKTPOHHOE CTPOEHHE aroMa YIVIEpoJa: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMs. BaneHTHple BO3MOXHOCTH aToMa yIyepoaa. XUMHUYECKas CBSA3b B
OpraHUYECKUX COCIMHEHUSX. TuIbl THOpUIM3AIMKA aTOMHBIX OpOUTaliel yTriepoja.
Mexanu3mbl  00pa30BaHHA  KOBAJIGHTHOM CBsA3M (OOMEHHBIH M JIOHOPHO-
aKLENTOPHBIN). TUIIBI TepeKpbIBaHUS ATOMHBIX OpOUTanel, 6- U T-cBsi3u. OquHapHas,
NBOMHAs M TpoitHas cBs3b. CIIOCOOBI pa3phiBa CBS3E€ B MOJIEKYJIAX OPraHUYECKUX
BemecTB. [loHsTHE O CBOOOIHOM panuKae, HyKIeopuie u dIeKTpodue.

Teopus crpoeHns opraHndecKkux coeanHeHnii A.M. byTiepoBa u cOBpeMeEHHbIE
IPEICTABICHNU O CTPYKTYPE MOJIEKYJ. 3HaY€HUE TEOPUU CTPOCHHUSI OPTaHUYECKHX
coequHeHU. MoJekysipHble U CTPYKTypHbIe (GopMyiibl. CTpyKTypHbIE (HOpMYIIbI
Pa3IMYHBIX BUJOB: pa3BEPHYTAs!, COKPALIEHHAs, CKEJICTHAS.

N3omepus. Buasl nzoMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnekTpoHHble  A(D@PEeKThl B MOJIEKYJaX  OpPraHMYECKUX  COEAMHEHUU
(MHIYKTHUBHBIN 1 ME30MEPHBIN 2P HEKTHI).

[IpencraBinenne o kiaccupukauuu opraHuyeckux BemiecTB. I[lonsitue o
dyHkunoHansHOM Tpynmne. ['omonorus. I'omonoruueckue psiapl. CuctemaTUdeckas
HOMeHKJIaTypa opranndeckux coeauHeHudd (IUPAC) u TpuBuManbHble Ha3BaHUS
OTJEIIbHBIX ITPEICTABUTEIICH.

OcobenHocTd W KiIacCU(UKALUS OPTaHUYECKUX peakiuil. OKUCIUTETHHO-



BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUMU.

OKCIEpUMEHTAJIbHBIC METObl W3YYEHUS BEHIECTB M WX NPEBPAICHUNA:
O3HAaKOMJICHUE C 00pa3laMy OpraHUYeCKUX BEIIECTB U MaTepualaMd Ha UX OCHOBE,
OTBITHl MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB NPU HAarpeBaHuu (ILJIABIICHHUE,
oOyriMBaHWEe M TOPEHHE), KOHCTPYHPOBAHUE MOJENIEd MOJEKYJI OPraHUuYeCKHX
BEILECTB.

YrneBo1opoasl.

Ankanbl. ['oMonornueckuil psj ankaHoB, oOmias Gopmyia, HOMEHKIATypa U
M30Mepus. DJEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOIIEKYJ aJKaHOB, SP°-
ruOpuau3anms aTOMHBIX opOuTanell yriepoaa, G-cBsizb. (DU3MUECKHE CBOMCTBA
AJIKAHOB.

XHWMHUYECKHE CBOMCTBAa AQJIKaHOB: pPEAKIMH 3aMELICHUs, H30MEpHU3ALUU,
NETUAPUPOBAHUS, IUKIIN3ALNUH, TUPOIN3a, KPEKUHTa, TOPEHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTy4YeHUs: U TPUMEHEHUE AIKAHOB.

[uknoankanel. OOmas dopmyia, HoMeHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHHUSA M XUMHUYECKHX CBOMCTB MajbIX (I[UKJIOMPONAH, IIUKIOO0YTaH) U OOBIUYHBIX
(IIMKJIOTIEHTaH, LMUKJIOTEKCaH) IUKIoankaHOB. CrocoObl MOJYyYeHUST U MPUMEHEHHE
UKJIOAJIKaHOB.

Aunkenbl. ['oMonoruueckuit psiii ankeHoB, oOmias (opmysia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJKEHOB, SP2-rHOpUIM3aLHs
aTOMHBIX OpOuTajell yriaepoja, 6- u n-cBsi3u. CTpyKTypHas U reomeTpuyeckas (1uc-
TpaHc-) n3oMepusi. Pu3nyeckre CBOWCTBA AIKEHOB.

XUMUYECKHE CBOMCTBA: PEAKIIUU MPUCOCTIUHEHUS, 3aMELICHUS B O-TI0JIOKEHUE
IIpA JBOWHOM CBSI3HM, MOJUMEpPU3aUMK U OKucieHus. lIpaBuno MapkoBHUKOBA.
KauecTBeHHBIEC peakiuy Ha TIBOUHYIO CBS3b.

CriocoObI IOTy4YeHHs U IPUMEHEHUE aJTKEHOB.

Ankaauensl. Knaccudukarus ankaaueHoB (CONpshKEHHBIE, U30JUPOBAHHEIC).

OcCOOEHHOCTH DJIGKTPOHHOTO CTPOCHUS M XHMHYECKHUX CBOMCTB CONPSKEHHBIX



nueHoB, 1,2- wu 1,4-npucoenunenue. IlonmmMepusanus CONpsHKEHHBIX —JUEHOB.
Crioco0bl 1OJTy4eHUsl U IPUMEHEHUE AJIKaJUEHOB.

Anxunbl. ['oMon0rH4eckuil psii alKUHOB, 00mas (Gopmysaa, HOMEHKIIATypa U
M30MEpHs. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] aJKUHOB, Sp-
ruOpuan3anys aTOMHbIX opOuTanen yriaepoaa. @usndeckue cBONCTBA AJIKHMHOB.

XHWMHYECKHE CBOICTBA: pEaKUMH [PUCOEAVHEHMS, JUMEPHU3aLUUd U
TpUMEPHU3aLUU, OKHUCICHHs. KHCIOTHBIE CBOICTBA AJKMHOB, MMEIOIIMX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBeHHBIEC peaKK HAa TPONHYIO CBSI3b.

CriocoObl OJTy4YeHHs U IPUMEHEHUE aJTKUHOB.

Apomatudeckue yriaeBo10poasl (apeHsl). ['omonorndyeckuil psa apeHoB, o01mas
(dopmMyia, HOMEHKIIATypa U U30MEpUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbl OeH30J1a. PU3NYECKHE CBOMCTBA APEHOB.

XUMHUYeCKHEe CBOMCTBa O€H30/1a M €ro rOMOJIOIOB: pPEaKlMH 3aMEIlECHUs B
OCH30JIbHOM KOJbIE M YIJIEBOJOPOJAHOM paJuKaie, pPeakuuud TPUCOECTUHEHUS,
OKHCJIEHHe romojioroB OeHzona. IlpencraBneHue o0 OpPHEHTHPYIOIIEM JAEWCTBUU
3aMecTUTeNe B OCEH30JIbHOM KOJbIIE Ha NpUMEpEe aJKWIbHBIX pPaaUKajoB,
KapOOKCUIIbHOM, THAPOKCHIIBHON, aMUHO- X HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.

Oco0OeHHOCTH XUMUYECKUX CBOMCTB cTHpoiia. [lomumepusanus ctupona.

CrocoObl OJTy4eHHs U IPUMEHEHHE apOMaTHUYECKUX YIJIEBOJOPOAOB.

[Tpuponuseiii ra3. IlomytHeie HedTaHble Ta3pl. HedTh u €€ mpoucxoxxiaeHue.
Kamennslii yroas 1 IpoAyKThI €ro rnepepadoTKy.

CnocoObl  mepepaOOTKM  HEPTH: TEpPEeroHKa, KPEeKUHr (TepMHUUYECKUI,
KaTaJIMTUYECKuid), puopMuHr, mTUpoiau3. [lpomykTel mnepepaboTku HedTH, HX
MPUMEHEHNE B IPOMBIIIJICHHOCTH U B OBITY.

['eneTrueckas CBA3b MEXY PA3IMUYHBIMU KJIACCAMU YTIIE€BOAOPOIOB.

DNEKTPOHHOE CTPOECHHME TaJOrE€HIIPOU3BOAHBIX YIJIEBOJOPOJAOB. Peakuuu
3aMeIleHHs] rajoreHa Ha Tujapokcorpynmy. JleficTBUE Ha TraJoreHNpOU3BOHBIC

BOJIHOTO M CIIMPTOBOTO pacTBOpa MIENOYM. B3auMoAeHCTBHE IHUTaJIOT€HAIKAHOB C



MarHueM M MUHKOM. M crop30BaHne TaIOTeHIPOU3BOIHBIX YTIEBOAOPOIOB B OBITY,
TEXHUKE U MIPU CUHTE3€ OPraHUYEeCKUX BEIIECTB.

OKCIEpUMEHTAIbHBIC METOJbl M3YYEHUS BEHIECTB M WX MPEBPAIICHHU:
n3ydeHue (PU3NYECKUX CBOWCTB YTJIEBOJIOPOJOB (PacTBOPUMOCTH), KauyeCTBEHHBIX
peakiMii YrieBOJOPOJOB pa3IMYHbIX KiIaccoB (oOecliBeunBaHUE OpPOMHON WM
MOJHOW BOJIBI, pacTBOpa IepMaHraHaTa Kalids, B3aWMOJICHCTBHC alleTHJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE 0OHAPYKEHHE YTIIEPOIa 1
BOJOPO/Ia B OPraHMYECKUX BEIIECTBaX, MOJIyYEeHUE ITHIICHA U U3YUYEHHUE €ro CBOUCTB,
o3HakoMJieHHEe C KoyueknusamMu «HedTts» m «Yroms», ¢ obpasmamMu TuracTMacce,
KaydyKOB W  PE3UHbI,  MOJCIUPOBAHWUE  MOJEKYJ  YIJIEBOJOPOJOB U
TJIOTCHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucnopoaconepxarire opraHndecKue COSTUHEHUS.

[IpenenbHbie ogHOATOMHBIE crnUpThl. CTpoeHHE MOJIEKYNl (Ha MpuMepe
METaHoJa M 9JTaHosa). ['oMonorumueckuid psn, oOmas QopMyna, H3OMEpPHS,
HOMEHKJIaTypa U kiaccudukarnus. Gusudeckue cBONCTBA MPEETbHBIX 0JJHOATOMHBIX
cnupToB. BomopoaHbie CBsI3M MEXAy MOJIEKYJIaMU CITUPTOB.

XWMHYECKHE CBOWMCTBA: PEAKIIMH 3aMEIICHUs, IETUApPATAIUHA, OKHCICHUS,
B3aMMOJICHCTBHE C OPTAaHMYECKUMHU M HEOPraHMYEeCKUMU KucioTamu. KauecTBeHHas
peakmus Ha OJHOATOMHBIE CIHPTHI. J[ecTBHE ATaHOJIa M METaHOJA Ha OPTaHW3M
yenoBeka. CrmocoObl MOTyYeHUs U TPUMEHEHNE OTHOATOMHBIX CITUPTOB.

[IpocTeie adupbl, HOMEHKIaTypa B u3oMepus. OcoOEHHOCTH (PU3UYCCKUX H
XUMHUYECKUX CBOWCTB.

MHoroaToMHBIe CHHUPTHI — OTWICHIJIMKOIb M TIULECpUH. Dusnueckue u
XUMUYECKHNE CBOMCTBA: PEAKIIMM 3aMEIEHUs, B3aUMOJICHCTBUE C OPTaHUYCCKUMHU U
HEOPTaHWYCCKUMH KHCIIOTaMH, Ka4eCTBEHHAs PEaKIMsl Ha MHOTOATOMHBIC CITHUPTHI.
JleiictBue Ha opraHu3Mm denoBeka. CnocoObl TMOMyYeHHUS W TMPUMCHEHHE
MHOTOATOMHBIX CITUPTOB.

deHouI. CTpOGHI/Ie MOJICKYJIbl, B3daWMMHOC BJIMAHHUC THUIAPOKCOIPYIIIBI U



o6enzonpHOro sigpa. dusmueckue cpoiictBa (enoma. OCOOEHHOCTH XUMHUYECKHX
cBoicTB (peHosa. KauecTBeHHbIE peakiuu Ha ¢peHo. TokcuuHocTh peHona. CriocoOsl
HOJIy4eHUs ¥ npuMeHeHue penona. @eHoapopmanbaeruitas cMoa.

KapOoHWIbHBIE COETMHEHHS — albJETH/Ibl U KETOHBIL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON rpymmbl. ['oMosornyeckue psabl anbJIeruioB U KETOHOB, 0O0IIas
dopmyna, u3oMepusi 1 HoMeHKIaTypa. Ousndeckue CBOMCTBA ajlbJAETHAOB U KETOHOB.

XHWMHUYECKHE CBOWICTBA aIbJETUIOB M KETOHOB: PEAKUUU NPHCOCTUHEHUS.
OxucieHue abJeru10B, KAYeCTBEHHbIE PEAKIIUH Ha albJieruibl. CiocoObl MOIy4eHUs
Y IPUMEHEHUE AJIbJIETUI0B U KETOHOB.

OIHOOCHOBHBIE TpenieabHble KapOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIIOT. M30Mepus U HOMeHKiIatypa. PU3nyecKkre CBOMCTBA
OJIHOOCHOBHBIX TMpPEACIIbHBIX KAapOOHOBBIX KHCIOT. BogopoaHbie CBS3M MEXIY
MOJIEKYJIaMHU KapOOHOBBIX KUCIOT.

XHWMHUYECKHE CBOWMCTBA: KHUCJIOTHBIE CBOMCTBA, peakius 3TepuduKanuy,
PEaKIMK C y4aCTHEM YIVIEBOJOPOJHOIO paguKaa.

Oco0eHHOCTH CBOMCTB MyPaBbUHOM KUCIIOTHI.

[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIOT — CIOXKHBIX d(upax.

MHoroo6pasue kKapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEMPEICIbHBIX H
apOMaTUYECKUX KapOOHOBBIX KUCIOT, AUMKAPOOHOBBIX KUCIOT, THAPOKCUKAPOOHOBBIX
kucioT.  IIpeactaBuTenu  BbICHIMX ~ KapOOHOBBIX  KUCJOT:  CTEapUHOBas,
NaJIbMUTUHOBAS, OJEUMHOBasE KHUCIOTHL. CrnocoObl TMOJy4YeHUS U HPUMEHEHHE
KapOOHOBBIX KUCJIOT.

Crnoxunbpie 3¢upsl. ['omonorudeckuit psna, oOmas dopmyia, H30MEpHUS H
HOMEHKJIaTypa. DPu3n4yeckue M XUMHUYECKHE CBOWCTBA: THAPOJIM3 B KHUCION U
LIEIIOYHOU Cpefie.

Kupsl. Ctpoenue, pusnueckre 1 XUMHUUYECKHUE CBOMCTBA YKUPOB: TUIAPOJIN3 B
KHUCIION M 1enouHor cpeae. OCOOEHHOCTH CBOMCTB >KMPOB, COAEPXKAIIMX OCTaTKU

HENPEACIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOLE.



MBpBLT4 KaK COJI BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBUE.

O61mmas xapaktepucTuka yrieBojoB. Kinaccudukarus yrieBogaoB (MOHO-, IU- U
MOJIMCAXaPUJIBI).

Monocaxapuapl: TI0K03a, PpykTo3a. OU3nuecKre CBOWCTBA U HAXOXKICHUE B
npupojie. PoTOCUHTES.

XHWMHUYECKHE CBOWCTBA TJIFOKO3bl: pEAKIUH C YYacTUEM CIHPTOBBIX U
aNbACTUJHON TpyMNN, COUPTOBOE U MOJOYHOKHUCIOE OpoxkeHue. IlIpumenenue
TJIFOKO3bI, €€ 3HAYEHUE B )KU3HEICSITENBHOCTH OpraHn3Ma.

Jncaxapuasl: caxaposa, MaJIbTO3a. BoccranasnuBaroniue 51
HEBOCCTAHABIMBAIOIIME Jucaxapulbpl. l'uaponn3 aucaxapuaoB. HaxoxzaeHue B
MIPUPOJIC U PUMEHEHUE.

[Tonmcaxapuasl: Kpaxmall, IIMKOT€H U LeJuTroiio3a. CTpoeHrne MakpoOMOJIEKYI
KpaxMalia, TIIMKOTeHa U 1EeJUt0103bl. Du3nueckue CBOKMCTBA KpaxMala U UEJUTHOI03bI.
XYWMHYECKHE CBOMCTBAa Kpaxmasia: THIpOJIM3, KAUYEeCTBEHHAs PEakUus C HOJOM.
XUMUYECKHE CBOMCTBA LIEJUIIOJIO3bI: THUAPOJIN3, MOJyuyeHUE 3(PUPOB LEIIIHOI03bI.
[TonsiTne 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).

OKCIEPUMEHTAIBHBIC METOJIbl M3YYEHHs BEIIECTB M MX TPEBPAICHUN:
pPacTBOPUMOCTh Pa3JIMYHBIX CIIHUPTOB B BOJE, B3aUMOJICHCTBUE 3TAHOJIA C HATPHUEM,
OKHMCJIEHHE ATWJIOBOTO CIHMpPTa B albJETU] Ha pPAcKaJEHHON MEIHOW MpPOBOJIOKE,
OKHUCJIEHHE ATWJIOBOIO CIHpPTa JUXPOMATOM Kajikig (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPUATIOB), KA4YECTBEHHBIE PEAKIMW Ha aibJAeruibl (C THUIPOKCHUIOM
muammuHcepeopa(l) u ruapokcugom meau(Il)), peakuus rivuepuHa ¢ TUAPOKCUAOM
Menu(Il), xumudeckne CBOWCTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJICHCTBUE
pacTBopa TIOK03bl ¢ rugapokcuaoM meau(ll), B3aumonaeiicTBue Kpaxmalia ¢ HOJOM,
pelIeHre SKCepuMEHTANbHBIX 33/1a4 110 TeMaM «CupThl U (heHomb», «KapOoHoBbIE
KUCJIOTHI. CIIOKHBIE YOUPBI.

A30TCcozepIKale OPraHun4eCcKUe COCTUHEHUS.

AMHHBI — OpraHWYECKHE TMPOW3BOJHBIE amMmHuaka. Knaccudukarms amMuHOB:



anudaTUIECKe U apOMaTUIECKUE; TIEPBUYHbBIC, BTOPUYHBIC U TpeTudHbIe. CTpOeHHE
MOJIEKyJ, oOmias Qopmyiia, U30Mepus, HOMEHKIAaTypa W (HU3UYEeCKHue CBOMCTRA.
XUMHUYECKOE  CBOMCTBa  alu(aTHYECKMX  aMHUHOB: OCHOBHBIE  CBOMCTBA,
ATKWIMPOBAaHKE, B3aUMOJICHCTBUE NMEPBUYHBIX AMUHOB C a30TUCTOM KKCI0TON. Conn
AJIKMJIAMMOHHUSL.

AHWINH — IPEACTABUTE]Ib aMUHOB apoMaTH4ecKoro psina. CTpoeHue aHWINHA.
B3anMHoOe BiMsiHEE TPy aTOMOB B MoJIeKyJie anninHa. OCOOCHHOCTH XUMHYECKUX
CBOMCTB aHmIMHA. KauecTBEHHBIE peaKIuy Ha aHUJIMH.

Cnoco0Obl ToydeHHs] U TpUMEHeHHe anudaTudyeckux amMuHOB. [lonyueHue
aHWUJIMHA U3 HUTPOOCH30JIa.

AmuHokucnotel. Homenknarypa u uzomepus. OTaenbHbIE TPEACTABUTENN O~
AMUHOKMCIIOT: TJIMIIUH, aJaHuH. OU3HUECKHe CBOMCTBA aMHHOKHMCIIOT. XMMUYCCKHUE
CBOMCTBA aMHHOKHCIOT KakK aM(OTEPHBIX OPraHMYECKHX COCIAMHEHHUMN, peaKIus
MOJIMKOHJICHCAINK, O00pa30oBaHMWE MENTUIHON CBs3U. buonornyeckoe 3HauYeHHE
aMUHOKHUCIOT. CUHTE3 U TUAPOIIN3 TIETUIOB.

benku kak npupomHble mnogumepbl. [lepBuYHasg, BTOpUYHAsA W TPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEJIKOB: THUIPOJIU3, J€HATypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCIIKHU.

OKCHEPUMEHTAIbHBIC METOAbl M3YYEHHS] BEIIECTB W WX MPEBPAIICHUM:
pacTBopeHue O€IKOB B BOJE, JAcHATypairusi OEJNKOB MpU HArpeBaHUU, IIBETHHIC
peakiuu Ha  O€JIKHM, peIICHHEe DJKCIEPUMEHTAIbHBIX 3aJad 10  TeMaM
«A30oTCcoAEpKaAIIME OPraHUYECKHE COCAUHEHUS» U «Pacno3HaBaHUE OPraHUYECKUX
COCJMHCHUITY.

BBICOKOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHBIC TIOHSATHSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COCAWHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJUMEPU3ALNU, CPEIHSS MOJICKYJSpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUNW —

NoJIMMCpHU3alyd U IMIOJUKOHACHCALIMA.



[Tonmumepuble wmatepuansl. I[lmactMaccesl  (MOJMATUIICH, TMOJIUIIPOIMIIEH,
NOJIMBUHWIXJIOPUA,  MOJUCTUPOJ,  MOJUMETUIMETAKpUiIaT,  MOJUKapOOHATHI,
noJidTUIeHTepedTanar). Y Thuin3alus 1 nepepadoTka miacTuka.

DnacToMepbl: HaTypaJIbHBIM KaydyK, CHHTETUYECKHE KayuyyKd (OyTaaIueHOBBIMH,
XJIOPOIIPEHOBBIHN, M30IIPEHOBLIN). Pe3una.

BosnokHa: HaTypanpHbI€ (XJIOIOK, IIEPCTh, MIENK), NUCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIABCaH ).

OKCIIEpUMEHTAIbHBIC METOJIbl M3YYEHUs BEUIECTB WM MX NPEBPAIICHUN:
O3HAaKOMJIEHUE C 00pa3llaMu MPUPOJHBIX UM HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIIEHNE SKCIIEPUMEHTAIIbHBIX 33]1a4 110 TeMe «Pacno3HaBaHue miaacTMace
Y BOJIOKOH.

Pacuérnrble 3agaun.

HaxoxneHne MoJnekyJisspHOW (HOpMyJIbl OPraHU4YEeCKOro COEIUHEHUS 110
MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKJIECHUE MOJIEKYJISIPHOU
(opMyJibl OPraHMYECKOr0 COEAUHEHUSI 10 Macce (00BEMY) IPOAYKTOB CTOpaHus, MO
KOJIMYECTBY BelecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIUU W/WIH HCXOJHBIX
BELIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (POPMYJIbl OPraHMYECKOr0 BEIIECTBA HA OCHOBE
€ro XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB MOJIyYEHHUs, ONpPEICIICHHUE JI0JIM BBIXOJA
MPOJIyKTa Peakluuu OT TEOPETUUECKU BO3ZMOMKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTraHNYeCKON XuMuu B 10
KJIACCE OCYLIECTBIISIETCS Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX
MOHATHM, TaK U NOHSITUH, IPUHATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO01Me ecTeCTBEHHO-HAyUYHbIE MOHATHS: SIBJICHUE, Hay4YHbIA (hakT, TUIIOTE3a,
TEOpUs, 3aKOH, aHalu3, CHUHTE3, Kilaccuukaus, HaOIIOJEeHUE, HU3MEpPEHHE,
AKCIIEPUMEHT, MOJIEJIb, MOJICJINPOBAHUE.

@dusuka: Marepus, aroM, DOJEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,



DHEPTETUYECKUHA YPOBEHB, BEIIECTBO, TEIO, 00hEM, arperaTHOe COCTOSIHUE BEIIECTRA,
du3nuecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPIHsl, Macca.

buonorus: kierka, oOpraHu3M, OJKOcUCTeMa, Ouocdepa, MeTabO0IU3M,
HACJICJACTBEHHOCTh, aBTOTPO(HBIA W TETepOTpPOdHBIH THUI THUTaHUSA, OpOKECHHE,
dboTOCHHTE3, bIXaHUE, OCJIKH, YTIIEBOIbI, )KUPBI, HYKJIEHHOBBIE KUCTIOTHI, ()EPMEHTHI.

['eorpadusi: moyie3HbIC UCKOTTAEMbIE, TOTUIHBO.

TexHOmorus: MUIIEBbIC MPOAYKThI, OCHOBBI PAIMOHAIBHOTO MTUTAHUS, MOIOIIIHAE
CPEACTBA, MATEPUAJIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

Conep:xxkanue o0yvyenus B 11 kiacce.

OO01mast 1 HeopraHu4YecKasi XUMHUSI.

Teopernueckne OCHOBBI XUMHH.

AtoMm. CocTaB aTOMHBIX SA€p. XUMUYECKUHN JIEMEHT. M30TOIBI.

CtpoeHue JIeKTPOHHBIX 000JI0YEK AaTOMOB, KBAHTOBBIE YHCIIA. DHEPTETUUECKHE
YPOBHU U TOAYPOBHU. ATOMHBIE opOuTanu. Kinaccudukaiys XuMHUUIECKUX JIEMEHTOB
(s-, p-, d-, f-amementsl). PacnpeneneHue SJIEKTPOHOB MO ATOMHBIM OPOUTAIISAM.
DOneKTpOHHBIE KOH(PUTYpAIIMU aTOMOB JJIEMEHTOB MEPBOT0O—YETBEPTOTO MEPHOJIOB B
OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUH, SJIEKTPOHHbIE KOH(PUTYpAIIUH HOHOB.

DIIEKTPOOTPUIIATEIILHOCTb.

[lepnognuecknil 3akoH U llepuoanueckas cucremMa XMMHYECKHX 3JIEMEHTOB
JI.N. Menneneea. CBsI3b NEPUOMYECKOrO 3aKkoHa W IleprnoanMvecKkol CUCTEMBI
XUMHYECKHUX 3JIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMHUECKHUX PJIEMEHTOB U 00pa3yeMbIX MU ITPOCTHIX U CIIOKHBIX
BEIIECTB MO TrpynnaMm M TMepuojaM. 3HAYEHUE MEePUOJUYECKOr0 3aKOHA
JI.1. Menaeneena.

XUMHYECKasi CBsI3b. BHAbl XMMHUYECKOM CBSI3U: KOBAJICHTHAS, WOHHAs,
MeTajuimueckasi. MexaHu3Mbl 00pa30BaHUs KOBAJEHTHOM CBSI3M: OOMEHHBIN W
JOHOPHO-AKIENITOPHBIA. DHEPrusi U JyIMHA CBSI3U. [I0MApHOCTH, HANIPABIEHHOCTh U

HACBIIIAEMOCTh  KOBAJECHTHOW CBsA3U. KpatHeie cBsa3u. BogopojaHas CBs3b.



MeXMONEKYJISIPHBIE B3aUMOICVCTBHSI.

BajleHTHOCTP W BaJICHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3IJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJ C MX F€OMETPUUECKHM CTpOEHHEM (Ha MpUMEpe COeIWHEHUU
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBiieHre 0 KOMIUIEKCHBIX COeIUHEHUSAX. COCTaB KOMIUJIEKCHOTO HOHA:
KOMILIEKCOOOpa30BaTeb, JIMTaHIbl. 3HAUCHUE KOMILIEKCHBIX coequHeHui. [lonsarue
0 KOOPAMHALIMOHHON XUMHUH.

BemectBa  MOJEKYJISIPHOTO M HEMOJEKYJSIPHOTO  CTpOe€HUs.  THIbl
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsitue o qucnepcHsix cucreMax. Mctunubie pactBopbl. CriocoObI BRIPKEHHUS
KOHICHTPAIIMA PACTBOPOB: MACCOBasl [0S BEIIECTBA B PACTBOpPE, MOJISIpHAL
KOHIEHTpalusa. HachlllieHHble W HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTb.
Kpucramnoruaparst.

Knaccuduxanys 1 HOMEHKIaTypa HEOPTaHMYECKUX BEIEeCTB. TpUBHAIBHBIC
Ha3BaHUs OTJEIJIBHBIX NPEACTABUTEIEH HEOPTaHUYECKUX BEILIECTB.

Knaccudukaiuysa XuMHUYECKUX peakiuii B HEOPTraHUYECKOW W OpPraHUYeCKOM
XMMHUHU. 3aKOH COXPAaHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHHS W MPEBPAIICHUS
DHEPTUU TPU XUMHUYECKUX peakiusx. TermtoBbie d(PPEKThl XUMUUECKUX PEaAKIIHi.
TepMOXUMUYECKUE YPABHEHUS.

CkopoCcTh XMMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (haKTOPOB.
['omorenHble U rereporeHHsle peakuu. Karanus u katanus3aTopsl.

O6paTuMble ¥ HEOOpaTUMbIC peaKIUU. XUMUUYECKoe paBHOBecHe. DaKTOpHI,
BIIMSIIOIIME HA TOJIOKEHUE XMMHUYECKOIO PAaBHOBECHS: TEMIIEpATypa, NABJICHHUE U
KOHIIEHTPAIMU BEIECTB, YYaCTBYOIMX B peakuuu. [Ipunuun Jle [larense.

DnekTpoauTuueckas auccormanus. CuibHbIC U ciadble 2JIeKTpoauThl. CTEeHb
nucconuanu. Cpella BOJHBIX PACTBOPOB: KHUCIOTHAsA, HEUTpasibHas, LIEJIOYHAS.
Bonoponnsiii mokazarens (pH) pactBopa. I'mupomm3 coseir. Peakuuu HMOHHOTO

oOMeHa.



OKUCAUTENBbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIIUH. CreneHb  OKHUCJIECHHUSI.
Oxkucnurens W BOCCTaHOBHUTENb. [lpoliecchl OKHCIEHUS U BOCCTAHOBJICHHUS.
Baxueiiline OKHCIUTEIM M BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOTO OanaHca.
DJIEKTPOJIN3 pAaCTBOPOB U PACIIABOB BEILIECTB.

OKCHEpUMEHTAIbHBIC METOJbl W3YYEHUS BEHIECTB M WX NPEBPAICHUNA:
pa3lioKEeHUe TMEPOKCUJa BOJAOPOJAa B NPUCYTCTBUU KaTajauszaTopa, MOJEIU
KPUCTAJUTMYECKUX PEMIETOK, MPOBEICHNE PEaKInii MOHHOTO OOMEHa, OINpECIICHHUE
Cpelbl pacTBOPOB C TIOMOULIbIO HWHIUKATOPOB, HW3YYEHHUE BIMSHUS Pa3IAYHBIX
(GakTOpOB Ha CKOPOCTh XUMHUYECKON peakIuuh ¢ TMOJOXKEHUE XHUMHYECKOTO
PaBHOBECHSI.

Heoprannueckast xumus.

[Tonoxxenne HeMeTaiioB B [leproandeckoit cucteMe XMMUYECKUX JIEMEHTOB
J.1. MenneneeBa U 0OCOOEHHOCTH CTpOeHHS MX aroMoB. dusmyeckue CBONCTBA
HEMETaJNIOB. AJUIOTPONHUSI HEMETAUIOB (Ha MpUMEpe Kuciaopoza, cepol, pocdopa u
yriiepona).

Bonopon. Ilomydyenue, ¢usndeckue W XHMHYECKHE CBOMCTBA: PEaKIUU C
METaJulaMUd U HEMETAJUIAMU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapub!.

["amorensl. Haxoxkaenwe B Tpupoje, CrocoObl MoidyudeHus, (U3NYECKUue |
XUMUYECKHe CBOMCTBa. ['amoreHoBoaoponbl. BakHeilme KUCIOpoacoaepKaiiue
coelMHEeHUs TanoreHoB. JlabopaTopHble M MPOMBIIUIEHHBIE CIOCOOBI MOJTYyYEHHUS
rajoreHoB. [ I[puMeHeHne raJ;IoreHOB U X COCTUHEHUH.

Kucnopoa, o3on. JlabopaTopHble M TPOMBIILICHHbIE CIOCOOBI TOJTYYEHUS
kuciopoaa. u3nyeckre 1 XuMUIECKUE CBOMCTBA U TPUMEHEHHUE KHUCIIOPO/1a U 030Ha.
OKcuabl v MEPOKCUIBI.

Cepa. HaxoxneHue B Tpupojie, CHOCOOBI TONMy4YeHHUs, (PUIUYECKHE U
xumudeckue corctsa. CepoBogopo, cynbdumbl. Oxcun cepoi(IV), okcun cepoi(VI).
CepHucTast U cepHasi KUCJIOTHI U UX coyii. OCOOEHHOCTH CBOMCTB CEPHOM KHUCIIOTHI.

[Ipumenenue cepbl ¥ €€ COeTMHEHUM.



Azor. Haxoxxnenume B mpupojae, CHOCOObI MOJMy4YeHUs, (QU3MUecKue u
XUMHYECKUE CBOMCTBA. AMMHAK, HUTpUIbl. OKCUIbI a30Ta. A30THCTas U a30THasd
KHUCIIOTHI U MX colii. OCOOEHHOCTU CBOMCTB a30THOM KHUCIOTHL. [IpuMenenue azorta u
€ro COeIMHEHHI. A30THbBIE yI00PEHHUS.

®ocdop. Haxoxnenwe B mpupojie, CHOCOOBI MONy4YeHUs, (U3HUECKUE U
xumudeckue cBoiictBa. ®ochuns u pochun. Oxcunst hochopa, pochopnas kucmora
u e€ conu. [Ipumenenune dpocdopa u ero coenunenuii. Dochopusie y100peHUs.

VYrnepon, HaxoXkJIeHHE B MpUpojie. AJUIOTporHble Moaudukanuu. Ousndeckue
U XMMHYECKHE CBOMCTBA MPOCTHIX BEHIECTB, OOpa3oBaHHBIX yriepoaoM. Oxcunu
yraepoaa(ll), okcun yranepona(IV), yronbHas kuciaora u e€ coi. AKTUBUPOBAHHBIN
yroab. [IpuMeHeHHe TpOCThIX BELIECTB, OOPa30BaHHBIX YIJIEPOJOM, U €ro
COECIMHEHU.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMy4eHUs, (PU3NYECKHE H
xuMuueckue cpoiictBa. Oxcun kpemuusaA(IV), kpemHueBas KHCIOTa, CHJIMKATHI.
[IpumeneHue kpeMHus U ero coequHeHu. CTeKI0, €ero NoJiydeHue, BUIbl CTEKIIA.

[Tonmoxenne meramioB B llepuoamueckod cucremMe XMMUYECKHX 3JIEMEHTOB.
OcoOeHHOCTH CTPOCHUS AIEKTPOHHBIX 000JI0UEK aTOMOB METAJLIOB.

O6mue ¢usznueckre CBOMCTBA MeTauioB. [IpuMeHeHHEe METalioB B OBITY H
TexHuke. CIUIaBbl METAIIIOB.

DIIEKTPOXUMHUYECKUM Psij HAMPSHKEHUH MeTauioB. O01Me crnoco0bl MoTyYeHUs
METAJJIOB: THUIPOMETAIUTYPIHsl, MUPOMETAIUTYPrus, dJieKTpoMeTautyprus. [lonsarue o
KOppo3u# MeTaJioB. CriocoObl 3alUThl OT KOPPO3UHU.

Oo6mast xapakrepuctuka wmeTamioB I[A-rpymmer [lepuomnyeckoit crucTeMbl
XUMUYECKUX JIeMEeHTOB. Hatpuii n kanumii: mongydeHnue, GU3NIECKUe U XUMUUIECKUC
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUH.

Oo6mast xapaktepuctuka MetauioB I[A-rpymmer Tlepuogmdeckoit cucteMbl
XUMUYECKHUX PJIEMEHTOB. Maruuii u Kajabluii: moytyuyeHue, Gu3ndeckre U XUMUIECKHUE

CBOMCTBA, MMPUMEHEHUE MPOCTHIX BEIIECTB U UX coeauHEHHH. JKECTKOCTh BOJBI U



CHOCOOBI €€ YCTpaHEHHUSI.

ANIOMUHMI: MOTy4YeHue, PU3nyeckrue U XUMHUUYECKHEe CBOWCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA U €r0 CoeAMHEHNH. AM(OTEpHBIE CBONCTBA OKCUIA U TUAPOKCHIA
ATIOMUHUS, TUAPOKCOKOMITJIEKCHI alTFOMUHUS.

OOmast  xapakTepucTHKa MeTauioB 1o0ouHbix mnonarpynn  (b-rpymm)
[Teprnoan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XMMHUUYECKUE CBOMCTBA XpoMma M €ro coeAuHeHuu. OKCUIbI U
ruapokcunsl  xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatbel u auxpomaThl, HUX
OKHUCIIUTEINIbHBIEC CBOMCTBA. [loyUeHne u npuMeHeHne Xxpoma.

@u3nuecKkue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHHU.
Baxwneiimme coemunenus  Mapranua(ll), wmapranna(IV), wapranma(VI) wu
mapranua(VII). Ilepmanranar kamus, ero OKMCIUTENbHbIE CBOMCTBA.

@u3nuecKUue U XMMHYECKHE CBOMCTBA XkKeje3a U ero coequHeHuil. OKCumpl,
ruapokcuasl u conu xenesa(ll) u xxeneza(lll). Ilonyuenue u npuMeHeHUE Keje3a U
€ro CILIaBOB.

DU3NYECKUE U XUMHUYECKHE CBOMCTBA MEAU U €€ coenuHeHuu. [lomyuenue n
MIPUMEHEHUE MEIU U € COSUHEHUM.

[Muuk: mnomyuyeHue, (uU3MYECKHEe M XUMUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJA M TUJPOKCHUJA LIUHKA, THAPOKCOKOMIUIEKCH IMHKA. [IpumeHenue
IMUHKA U €r0 COCAUHCHUI.

OKCIIEPpUMEHTAIbHBIC METOJIbl M3YYEHUs BEUIECTB M HMX MPEBPAICHUN:
M3ydyeHHEe 00pa3lioB HEMETAUIOB, ropeHue cepsl, ¢docdopa, >kene3a, MarHus B
KHUCJIOPOJE, U3YUEHHE KOJUIEKIINH «MeTasuibl ¥ CIIJIaBbl», B3aUMOICUCTBUE IIETOYHBIX
M LIEJOYHO3EMENbHBIX  METauUIOB C  BOAOM  (BO3MOXHO  HMCIOJIb30BAHUE
BUJICOMATEPUAIIOB), B3aMMOJICHCTBUE IIMHKA W >Kejie3a C PacTBOpaMU KHUCJIOT H
1IeJI04€eid, KAaUeCTBEHHbBIEC PEAKIIMM Ha HEOPTAaHMYECKUE aHHOHBI, KATUOH BOJAOPOAA U
KaTHOHBI METAJIJIOB, B3aUMOJICHCTBHUE THIPOKCHIOB ATFOMUHHUS U IIUHKA C PACTBOPAMHU

KHCJIIOT U IIICJ'IO‘-IGI\/JI, pPCHICHUC JKCIICPUMCHTAJIBHBIX 3a4d4d4 110 TCMaM «FEU'IOFGHBI»,



«Cepa u e€ coequHeHHs», «A30T U (Hochop U UX COeNUHEHUD», «MeTabl rIaBHBIX
noArpymm», «MeTasuibl TOOOYHBIX MOATPYIIID.

XUMHS U KU3Hb.

Pounb xumun B 06ecriedeHIH yCTOWIMBOTO Pa3BUTHS YEIIOBEUECTBA.

[IoHATHE O HAy4YHBIX METOAAX I[IO3HAHHUA M METOHOJIOTUM HAy4YHOTO
UCCJIEIOBAHMS.

HayuHnble = NOpUHOMIBI ~ OpraHU3alMk  XUMHYECKOTO  MPOHM3BOJACTBA.
[IpomblilisieHHBIE  CHOCOOBI  TOJMYYEHHUS] BaKHEWIIUX BEIIECTB (Ha MpUMEpe
MIPOU3BOJICTBA AMMHAKa, CEPHOW KUCIOTHI, MeTaHoJa). [IpombllIeHHbIE CIOCOOBI
[OJIy4EHHSI METAJUIOB M CIUIABOB. XMMHUYECKOE 3arpsiI3HEHUE OKPYIKAIOIIEH Cpebl U
ero nocneacTus. Posib XumMuu B 00€CrieYeHNN SHEPreTUYECKOM 0€30MacHOCTH.

XuMHsT W 30pOBbE 4YenoBeKka. JlekapcTBeHHble cpenctBa. lIpaBuna
UCII0JIb30BAHUS JICKAPCTBEHHBIX ITpenaparoB. Poias XUMHUM B pa3BUTUN MEIULUHBL.

XWUMHS THIIY: OCHOBHBbIE KOMIIOHEHTHI, MUILIEBbIE J00aBKU. Ponb xumuu B
o0ecreueHnr MUIIEeBON 0€30MaCHOCTH.

Kocmernueckue u mnapdromepnbsie cpenctBa. beitoBas xumus. I[Ipasuiia
0€30MacHOro MUCMOJIb30BAHMS MPENAapaTOB OBITOBOM XMMHUHU B MOBCETHEBHOM KU3HU.

XHWMHSL B CTPOUTEIBCTBE: BAXKHEHIIME CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
O€TOH).

XUMHS B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEPHUAIIbl, KPACKH, CTEKJIO, KEpaMHUKa.

Pacuérnrble 3agaun.

Pacuétbl: Macchl BemecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBa, Macce WIh 00BbEMY OJJTHOTO M3 YYaCTBYIOIMX B PEaKIIMU BEIIECTB, MacChl
(oOBéMa, KOMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OJTHO U3 BEIIECTB UMEET
npuMecu, Macchbl (00bEMa, KOJIMYecTBa BEIIeCTBA) MPOAYKTa peakliu, eCIH OJTHO U3
BEIIECTB JAHO B BHUJE PACTBOpPA C ONPEACIEHHOM MACCOBOM HOJIEM PACTBOPEHHOIO

BCIICCTBA, MacCOBOM JO0JIM 1 MOHHpHOfI KOHIOCHTpPAIUKU BCUICCTBA B paCTBOPC, AOJIN



BBIXO0/Ia TIPOYKTA PEAKIIUN OT TEOPETHIECCKH BO3MOYKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBSA3EH MpU U3YYEHUH O0IIeH U HEeOpraHUYeCKON
xuMuH B 11 Kiacce ocyIecTBIsieTcs yepe3 UCTOIb30BaHNe KaK 0OIUX €CTeCTBEHHO-
HAyYHBIX MMOHATUHN, TaK ¥ MOHATUIA, TPUHATHIX B OTJEIBHBIX IPEIMETAX €CTECTBEHHO-
HAy4HOTO IUKIIA.

OOmue ecTeCTBEeHHO-HAYYHbIE TIOHATHS: SBJICHHUE, HAyYHBIA (aKT, THUIOTE3a,
TEeOopusl, 3aKOH, aHaJIU3, CHHTE3, KiacCU(UKalus, MEPUOJUYHOCTh, HAONIIOJCHUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJIEJIh, MOJICTUPOBAHNE.

®duszrka: MaTepusi, MUKPOMHUP, MAaKPOMHP, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH,
WOH, M30TOMBI, PATHOAKTHBHOCTh, MOJICKYJIA, YHEPTETUICCKUN YPOBEHb, BEIIECTBO,
Teno, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBAa, WJICAIbHBIA Ta3, (U3nYeCcKue
BEJIMYMHBI, €AMHUIBI U3MEPEHHUSI, CKOPOCTh, DHEPTHsl, Macca.

buonorusi: kierka, opraHusm, 3Kocuctema, onocdepa, MeTaboau3M, Makpo- U
MUKPOAJIEMEHTBI, OCJIKH, >KUPbI, YTJIEBOJbI, HYKJICHHOBBIC KHUCIOTHI, (EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOIBI, TOJE3HBIE MCKOTAEMbIE, TOILIUBO,
pecypchl.

TexHOMOTHSA: XUMHUYECKas MPOMBINUICHHOCTb, METAJUTyPTHs, CTPOUTEIbHBIE
MaTepHuaibl, CEIbCKOXO3SUCTBEHHOE IPOU3BOJCTBO, MHINEBAs MPOMBIILICHHOCTD,
dapmarneBTHUYECKask TPOMBIIIUIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX IMPENapaTosB,
MIPOM3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpPHaJOB, JJCKTPOHHAS TMPOMBIILIICHHOCTD,
HAaHOTEXHOJIOTHH.

[InanupyemMbie pe3yibTaThl OCBOCHHUSI MPOTpaMMbl TIO XUMHH (YTITyOJIEHHBIN
YPOBEHB) Ha YPOBHE CPEIHETO 0011IeT0 00pa30BaHUS.»

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
0oOyYalIMMHUCI MPOTpaMM  CpPEAHEro oO0mero o0pa3oBaHMs: JUYHOCTHBIM,

MCTAIIPCAMCTHBIM U IIPCAMCTHBIM.



B cooTBeTcTBMM € CHCTEMHO-IESTEIBHOCTHBIM IOJAXOAOM B CTPYKType
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeaMeTa « XUMHUSD Ha YPOBHE CPEHETO OOIIIEro
00pa3oBaHUsl BBIJICICHBI CIACAYIONIUE COCTABISIONINE:

OCO3HAaHME 00YUYAIOIIUMHICS POCCUNCKON TPaKIaHCKON MACHTHYHOCTH;

TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIIEHUIO;

HaJM4Yue MOTUBAIIMU K 00YUEHHUIO;

TOTOBHOCTBH M CITOCOOHOCTH OOYYarOIINXCS PyKOBOACTBOBATHCS MPUHSATHIMU B
oOl1iecTBe MpaBuIaMu 1 HOpMaMU MOBEIACHUS;

HAJIMYKME TPABOCO3HAHMUS, IKOJIOTUYECKON KYJIBTYPBHIL;

CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTD KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE  pe3ydbTaTbl OCBOCHUA TMpeaAMeTa «XHUMUSD»  OTPAKAIOT
c(hOPMHUPOBAHHOCTh OMbBITA TO3HABATEIBHOW M TPAKTUUECKON JEATEIIbHOCTU
oOyyJaronmxcsi B mpoIecce peaimsaiui 00pa3oBaTeIbHOM JeITeTbHOCTH.

JIndyHOCTHBIE  pe3yibTaTbl OCBOCHUSA IMpeaMeTa «XHUMHUSD»  OTPaKaroT
c(hOPMHUPOBAHHOCTh OMbBITA TIO3HABATEIBHOW U TPAKTUUECKON JEATEIIbHOCTU
oOyyJaroumxcsi B IpoLecce peann3aiui 00pa3oBaTebHON NEATETbHOCTH, B TOM YHCIIE
B YaCTH:

1) rpask1aHCKOTO BOCITUTAHUS:

OCO3HAHUS 00YUYaONIMMHUCS CBOMX KOHCTUTYLHOHHBIX MPaB U 00S3aHHOCTEH,
YBaXXEHHUS K 3aKOHY U ITPABOMOPSIKY;

MPEICTABJICHUS] O COLMAJIBHBIX HOPMAax M MNpPaBWIAX MEKIMYHOCTHBIX
OTHOUIIEHHUI B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMW JESITEIILHOCTHU MPHU CO3/IaHUN YICOHBIX
MIPOEKTOB, PEIIEHNN yYeOHBIX M TO3HABATEIBHBIX 3a/1a4, BBHIITOJIHCHUN XUMHYECKUX
AKCIIEpUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY H
apTyYMEHTBI JPYTUX TIPU aHATIU3€ PA3IMYHBIX BUJIOB YUECOHOU NESITEIHLHOCTH;

2) MaTpHOTHYECKOTO BOCITMTAHUS:



LIEHHOCTHOTO OTHOUIEHUS K HCTOPHUYECKOMY M HAyYHOMY HAacCJEIUI0
OTE€UYECTBEHHON XUMMUU;

YBaXEHHsI K IpOLECCy TBOpYECTBA B OO0JIACTH TEOPUM U IPAKTUUYECKOIO
MIPUIOKEHUS XUMUHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAYKU €CTh PE3YJIbTaT JIUTEIbHbBIX
HaOJIOJICHUM, KPOIMOTIUBBIX 3KCIEPUMEHTAIBHBIX MOUCKOB, IMOCTOSHHOIO Tpy/Aa
YUYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MTOJIYYEHUH U MOCIEAYIOIEM aHAIIN3E
MH(POPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) TyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBECHUS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYAaIlH, CBA3aHHbIE C XUMHUYECKUMHU SIBIICHUAMH, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE W IOCTYNKHM CBOMX TOBApHUIIECH C
NO3ULMI HPAaBCTBEHHBIX M IPABOBBIX HOPM M C YYETOM OCO3HAHUS IOCIEACTBUN
IOCTYIIKOB;

4) hopMHUPOBAHUS KYJIETYPBI 3I0POBbSL:

NOHMMAaHHs LEHHOCTEH 30poBOro M Oe3omacHOro o0Opasza  JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUs TIpaBUJ O€30MacHOTO OOpalieHusi C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYJIOBOM JAEATEIBbHOCTH;

NOHUMAHUsl LEHHOCTH MPaBWI HWHAMBUAYAJBHOTO W  KOJUIEKTHBHOIO
0€30MMacHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIIOJIEH;

OCO3HAHMS TOCIEJICTBUNA WU HENPUATUS BPEIHBIX MPUBBIYEK (YHOTpEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOTr0 BOCIIUTAHU:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HMCCIeI0BaTEIbCKON



NeSATeTLHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOW U IPYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYaCTHE B PEIICHUHU MPAKTUYECKUX 3a]1a4 COLMATIbLHON
HaIIPaBJICHHOCTH (B paMKax CBOEI0 Kjacca, IIKOJIbI);

WHTEpeca K MPaKTHYECKOMY H3Y4YEHHUIO Mpodeccuii pa3nyHOro pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMUU;

YBQXEHUS K TPYAY, JIOJIAM TPYya U PE3yJabTaTaM TPYJIOBOU IE€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAWBUAYATBHON  TpPAaeKTOPHHU
obOpazoBaHus, Oyayiien npodeccuu U peaausanuu COOCTBEHHBIX )KM3HEHHBIX 1JIAHOB
C YyYETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEM K XHUMHH, HWHTEPECOB H
noTpeOHOCTEH O0IIeCTBa;

6) PKOJIOrHYECKOIr0 BOCIIUTAHUS:

AKOJIOTMYECKH II€JIECOO0Pa3HOr0 OTHOIICHUS K TMPUPOJEC KaK HMCTOUYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMJIC;

MOHMMAaHMUSl TJ00AILHOTO XapakTepa HSKOJOTMYECKUX MPoOJaeM, BIUSHUS
SKOHOMHYECKHX MPOIECCOB HA COCTOSTHUE ITPUPOJITHON U COLUAIIBHON CPEbI;

OCO3HAHUS HEOOXOIUMOCTH MCTIOJIb30BAHUS JOCTIKCHUN XUMUHU JIJIST PEIICHUS
BOIIPOCOB PAIMOHAIIBHOTO MIPUPOAOTIOIB30BAHUS;

AKTUBHOTO HEMPUATHUA ICHCTBUM, TPUHOCAIINX BPEIl OKPYKAIOIIEH TPUPOTHON
cpene, YMEHHUsI MPOTHO3UPOBATh HEOJArOMpUSITHBIE IKOJIOTUYECKUE MOCIEACTBUS
NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HUIMYUS Pa3BUTOTO 3KOJIOTUYECKOTO MBIIIJICHUS, 3KOJOTHYECKON KYJIbTYPHI,
ONBITA AEATEIBHOCTH SKOJIOTUYECKON HANPABICHHOCTH, YMEHHUSI PYKOBOJACTBOBATHCS
MMH B TTIO3HABATEIIbHON, KOMMYHUKATUBHON U COIIMAIBHON MIPAKTUKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOSITH HJICOJIOTHH XeMO(D)OoOHH;

7) ICHHOCTH HAYYHOTO MO3HAHUSI:

MHPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU
U OOLIECTBEHHOMN MPAKTUKU;

ITIOHMMAaHHA CHGHI/I(I)I/IKI/I XUMHUHU KaK HayKu, OCO3HAHUA ec poin B



(GopMUPOBAHNMN PAIMOHATBFHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUU IIEIOCTHOTO
IPEICTaBICHU 00 OKPYXAIOLIEM MHUpPE KaK O €IMHCTBE NPHUPOAbI U YEJIOBEKa, B
NO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH U pEIHIeHUH MpoOJeM COXpaHEHUs
MPUPOJHOTO PAaBHOBECHS;

yOexkAEHHOCTH B 0CO00I 3HAUMMOCTH XUMUU JJI1 COBPEMEHHOM LIMBUIIN3ALINU:
B €€ I'yMaHHCTUYECKOW HANpPaBIEHHOCTH M BAXKHOW POJM B CO3JaHHHM HOBOW 0a3bl
MaTepUaIbHON KYJbTYphI, B PEHICHUH TI00ATbHBIX POOIEM YCTOMYUBOTO Pa3BUTHUS
YeJIOBEYECTBA — CBIPbEBOM, DHEPreTUYECKOM, MHINEBOM M  3KOJOTMYECKOU
0€30IacHOCTH, B Pa3BUTHH MEAUIMHBI, 00ECIIEYEHUN YCIOBUN YCIEIIHOTO TPyJa U
HKOJIOTMYECKU KOM(POPTHOM KU3HU KaXA0T0 WieHa O0IIEeCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHMMAaHHUS CYLIIHOCTH  METOJOB
MTO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCHOJb30BATh
[OJydyaeMble 3HAHUS JUIsl aHalu3a U OOBSICHEHUS SIBJICHUHM OKPYXKAIOLIEr0 MHUpa U
MIPOUCXOSIINX B HEM U3MEHEHUH, yMEHUs J1eJaTh OOOCHOBAHHBIE 3aKJIIOYEHHS HA
OCHOBE HAy4HbIX (DAKTOB M MMEIOIUXCS JAHHBIX C IIEJIbIO MOJyYEHHUsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH ~ CaMOCTOSITEJIbBHO HCIOJb30BATh XUMUYECKUE 3HAHUA IS
pelieHus mpoOyieM B pealibHBIX )KU3HEHHBIX CUTYalIHsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIbCKON EATETbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HENpPEepbIBHOMY  OOpa3OBaHUI0 U
caMO00pa30BaHUIO0, K AaKTUBHOMY MOJYYEHMIO HOBBIX 3HAaHUM 1O XUMHH B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

WHTEpeca K OCOOCHHOCTSAM TpyAa B pasmu4HbIX chepax mpodeccruoHaIbHOMI
NEeATENBHOCTH.

MertanpenMeTHble pe3yabTaThl OCBOCHHSI MPOrpaMMbl IO XMMHH HA YPOBHE
CpemHero oo1ero oopa3oBaHus BKIFOYAIOT:

3HAYMMBIE TUISL dbopmMupoBaHUS MHUPOBO33PEHUS oOyyJaroumxcs

MEXIUCITUTUTHHAPHBIE (MEXKIPEAMETHBIC) OOIEHAYYHbIE TOHSTHS, OTPa’KAIOIINe



LEJIOCTHOCTh HAay4YHOM KapTHMHBI MHpa M CHEHU(PHUKY METOAOB IO3HAHUA,
UCIIOJIb3yeMbIX B E€CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHUs, SBICHHE,
npolecc, CUCTEMa, HAY4YHBIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCClIeIOBaHKE, HAOTIOACHHIE, U3MEPEHHE, SKCIIEPUMEHT U IPyTHUE);

yHUBEpCalbHble y4eOHbIEe IeHCTBUs (ITO3HABATENIbHbIE, KOMMYHUKATUBHbIE,
perynsaTuBHbIE), oOecneunBaronme GopMupoBaHue (PyHKINOHATBHON IPaMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMH 00yYaroImnXCs;

CIIOCOOHOCTH 00YYarOIINXCsl UCIOJIb30BAaTh OCBOCHHBIE MEXAUCIIUIUIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHMSI U YHUBEPCAIbHBIC yueOHbIE IEUCTBUS B IO3HABATEILHON
U COLIMAJILHOM TPAKTHKE.

MeranpenMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHHE YHHUBEPCATBbHBIMU
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISITUBHBIMU JIEUCTBUSIMHU.

OBnaneHue yHUBEPCAIbHBIMHI Y4eOHBIMH TO3HABATEIHLHBIMU JICUCTBUSMH:

1) 6a30BbIC JIOTUYCCKUE ICHCTBUS:

CaMOCTOSITENIbHO  (OPMYJIUPOBATh M aKTyaJU3UpoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpPENENATh LN JAEATeTbHOCTH, 3aJaBas MapaMeTpbl M KPUTEpUU HUX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTaThl ACSITEIbHOCTU C TIOCTABJICHHBIMU 1IEJISIMU;

UCIIONb30BaTh TPH OCBOCHUM 3HAHWA MPUEMBI JIOTUYECKOTO MBIIICHUS:
BBIICTISITh XapaKTEpHbIE TPU3HAKK TOHATHA W YCTaHABIMBATH WX B3aWMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS AJIi OOBSACHEHUS OTHEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMPATH OCHOBAHUS U KPUTEPHUH JUTS KITACCU(PUKAIIUU BEIIECTB M XUMUYECKUX
pEeaKUunii;

yCTaHABIMBAaTh MPUYMHHO-CICACTBEHHBIC CBSI3M MEXIY H3y4aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pAacCyXIeHUs (MHIYKTUBHBIC, JCAyKTHUBHBIC, IO

AQHAJIOTHH), BBISIBJISATH 3aKOHOMEPHOCTM W TPOTHUBOPEYMS B PACCMaTPUBAEMBIX



ABIICHUAX, (POPMYITHPOBATH BHIBOBI U 3aKIIOUCHUS;

IPUMEHATh B IPOLIECCE MO3HAHUS HCIOJIb3YyEMbIE B XUMHUH CHMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATh MOJEJIbHBIE MPEACTABICHUS — XUMHUYECKUN
3HaK (CMMBOJ) 3JIEMEHTa, XUMHUYecKasi GopMyJia, ypaBHEHNE XUMHUECKON PEaKIuu —
OpU pElIeHUH Y4eOHBIX IO3HABATEJIbHBIX W MPaKTUYECKUX 3a/lay, MPUMEHSTh
Ha3BaHHBIE MOJEJIbHBIE MPEACTABICHUS JJIA BBIABICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIC UCCIIEIOBATEILCKUE ICHCTBUSL:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XUMHUYECKUX
peaKuii;

(bopMyIUpOBaTh LETHU U 33/1a41 UCCIIEI0BAHHUS, UCIIOIb30BATh [IOCTABICHHBIE U
CaMOCTOSATENIbHO CPOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHUS U
OCHOBBI J11 OPMUPOBAHUS TUIIOTE3bI [0 MPOBEPKE NMPABUIBHOCTH BbICKA3bIBAEMBIX
CYKIICHUM;

BJIAJECTh HABBIKAMH CAMOCTOSITEIBHOIO IUIAHWPOBAaHUS U MPOBEACHUS
YUYEHHYECKUX 3KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAONIOaTh 3a XOIO0M
Mpoliecca, CaMOCTOSATEIBHO NPOTHO3UPOBATH €ro pe3yibTaT, (OPMYIUPOBATH
00001IEHNsT U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBaHU,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOJEIaHHOMN paboTe;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIEOBATENbCKOM W MPOEKTHOMN
JEsITeIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY TIOUCKY
METO/ZIOB pEUIEHUs MPaKTUYECKHX 3a/ad, NPUMEHEHUIO pa3Iu4YHbIX METO/I0B
MTO3HAHUS.

3) pabota ¢ uHpopManuei:

OPUEHTUPOBAThCS B  PA3IMYHBIX HCTOYHMKAX HHPoOpManuu (HAy4HO-
NOMYJIsIpHAs TUTepaTypa XUMUUYECKOTO COJIEpKaHusl, CIIPaBOYHbIE TTOCOOUSI, pECYPCHI
WNurepHera), aHanu3upoBaTh HH(OpPMALMIO pPA3IUYHBIX BUIOB U (GOpM

npCaACTaBJICHUA, KPUTHYCCKH OLICHUBATD ee AJOCTOBCPHOCTh U HCIIPOTUBOPCUYHUBOCTD,



dbopMyIMpoBaTh 3aMpoChl U MPUMEHSATH PA3IUYHBIE METOMABI MPH TMOHUCKE U
otoope wuHbOpPMAIUM, HEOOXOAWMOM IS  BBINIOJHEHUS  y4eOHBIX  3aj7ad
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIOJb30BaHUS HHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BbIOMpaTh  ONTHUMAaJIbHYIO  (OpMy  TMpeACTaBIICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYUHBIN S3bIK B KAUECTBE CPENICTBA MPU pabOTEe C XMMHUECKON
uH(popManuen: TpUMEHSITh MEXIPEeIMETHBIE ((PU3NYECKHE U MAaTEMATUYECKUE) 3HAKH
U CUMBOJIbL, (POpMYJIbl, a00peBUATYpPBl, HOMEHKIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISAHOCTH.

OBnaneHue yHUBEPCAIbHBIMI KOMMYHUKATUBHBIMH JICHCTBUSIMU:

3aJ]aBaTh BOIIPOCHI MO CYLIECTBY OOCYKIAa€MOW TEMbl B XOJ€ JUAJOra W/Win
JMCKYCCHHU, BBICKA3bIBaTh UJIEH, POPMYITUPOBATH CBOM MPEITIOKEHUS OTHOCUTEIHHO
BBITNOJIHEHUS [TPEJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TMpE3EHTAallel pe3yJbTaTOB I03HABATEIbHOW JESTEbHOCTH,
MOJIy4YE€HHBIX CAMOCTOSATEIHHO WJIM COBMECTHO CO CBEPCTHUKAMH TPH BBHIMOJTHEHUU
XUMHUYECKOTO 3KCIIEpUMEHTa, MPAaKTHUYECKOH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3YyYaeMbIX BEIIECTB, pealn3allii yaeOHOro MPOeKTa, ¥ (OPMYITUPOBATH BHIBOJBI TIO
pe3ysbTaTaM MPOBENEHHBIX HMCCIEAOBAHUN MYyTEM COTIACOBAHUSA TO3MIMA B XOJ€
00CyXIeHUsI 1 OOMEHa MHEHHUSIMHU.

OBnaneHue YHUBEPCAIbHBIMH PETYIISITUBHBIMU JICHCTBUSMH:

CaMOCTOSITENIbHO TUIAHUPOBAaTh W  OCYIIECTBISATh CBOI IO3HABATENIbHYIO
JesITeNIbHOCTh, Ompeensss e€ Leau M 3aJadd, KOHTPOJMPOBATb U IO Mepe
HEOOXOUMOCTH  KOPPEKTHUPOBATH MpPEAJIaraéMblii  alropuT™M JACUCTBUH  Npu
BBIMIOJTHEHUH y4eOHBIX M  HCCJIENOBAaTENbCKUX 3ajad, BbIOMpaTh HauOoliee
3¢ (HeKTUBHBIN CTTIOCO0 MX PEIICHHUS ¢ YUETOM MOTyYSHHUS HOBBIX 3HAHHUH O BEIIECTBAX

N XUMHUYCCKUX PCAKIUAX,



OCYIIECTBJISATh CAMOKOHTPOJIb JIEATEIbHOCTH HAa OCHOBE CaMOaHaIW3a W
CaMOOIICHKH.

[IpenMeTHBIC pe3ybTaThl OCBOSHUS MPOTPAMMBI IO XUMHUHM Ha YTiyOJIEHHOM
YPOBHE Ha ypOBHE CPEIHEro O0Iero 0O0pa3oBaHMs BKIIOYAIOT CHCIUPUIECKUAC IS
y4eOHOro mpeameTra « XUMHUsS» HaydHbIC 3HAHUS, YMEHUSI U CIIOCOOBI JEUCTBUH 1O
OCBOCHHIO, MHTEPIPETANA W TPEOOPA30BAHUIO 3HAHWMW, BHIBI ACATEIHHOCTU II0
MOJIYYCHUIO HOBOTO 3HAHWUS W TPUMCHCHHWIO 3HAHWW B PA3JIHYHBIX yYEOHBIX
CUTYyaIlMsX, a TaKXK€ B PealbHBIX KU3HCHHBIX CUTYyallMsAX, CBSA3aHHBIX ¢ XUMHEH. B
IporpamMMe 1o XUMUH TIPEAMETHBIC PE3yJIbTAaThl IIPEICTABIICHBI TI0 TOIaM U3YUYEHUS.

[IpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHndecKkasi XuMHsD) OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MECTE M 3HAYCHWHW OPTaHUYCCKOU
XUMUU B CHCTEME CCTCCTBEHHBIX HAayK M €€ poim B 00ECIIEUYEeHHWH YCTOWYHMBOTO
Pa3BUTHS YEJIOBEUYECTBA B PEIICHUM IMPOOJIEM 3KOJIOTHYSCKOU, YHEPreTHUYECKON U
MUTIEBON 0E30MTaCHOCTH, B Pa3BUTHH MEIWIIMHBI, CO3IaHUA HOBBIX MAaTEpHAJIOB,
HOBBIX HCTOYHUKOB PHEPTHH, B 00ECIICUCHUH PAIMOHAIBLHOT'O IIPUPOIOTI0IH30BAHMS,
B (OpMHpOBAaHMM MHUPOBO33PEHUS W OOIIEH KyJbTYphl YEIIOBEKa, a TakKKe
AKOJIOTHYCCKA 0O0OCHOBAHHOTO OTHOIIECHHUS K CBOEMY 37I0OPOBBIO M IIPUPOIHOM Cpelie;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHWM, KOTOPask BKJIFOYAET:

OCHOBOITOJIATAIOIINE TIOHATHUS — XUMWYECKHHA DJJIEMEHT, aToM, SApO W
JJICKTpOHHAsE 000JIouKa aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE M
BO30OYXKIEHHOE COCTOSHUS aToma, THOpUIM3aIlds aTOMHBIX OpOWTaleH, WOH,
MOJIEKYJIa, BAJICHTHOCTD, DJICKTPOOTPHUIIATEIIBHOCTD, CTETICHh OKUCIICHUS, XUMUYECKas
CBS3b, MOJb, MOJIApHAs Macca, MOJIIPHBIH O00BEM, YIJIEPOAHBIA  CKEJET,
byHKIMOHATBHAS TpyMMa, pajukail, CTPYKTypHble (opmynbl (pa3BEPHYTHIE,
COKpalI¢HHBIC, CKCIETHBIC), HW30MEpUsS CTPYKTypHas © TPOCTPaHCTBEHHAs
(reomeTpuyeckasi), M30MEpbI, TOMOJOTHYECKUU P, TOMOJIOTH, YTJIEBOIOPOIBI,
KHCJIOPOJI- U a30TCOJEpIKAIUEe OpPraHWYECKHE COCJAMHEHHUS, MOHOMEp, IOJIUMED,

CTPYKTYPHOC 3BCHO, BBICOKOMOJICKYJISIPHBIC COCANHCHU A,



TEOpHH, 3aKOHBI (nepuoandeckuil 3axoH .M. MenneneeBa, Teopusi CTpOeHUs
opranndeckux Bemects A.M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH
COXPAHEHUS U NPEBPAILEHUS SHEPTUU IPU XUMHUECKUX PEAKIIUAX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAUIUE B OCHOBE
NOHUMAaHUS IPUYNHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUN;

NIPEICTABICHUAS O MEXaHU3MAX XUMHUYECKUX PEaKIUil, TEpPMOAMHAMUYECKUX H
KHHETUYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKAHMS, O B3aHMHOM BIUSHUU aTOMOB U
rpynn aTOMOB B MOJIEKYJIaX (MHAYKTUBHBINA U ME30MEPHBIN 3(PPEKThI, OpUEHTAHTHI |
u Il pona);

(akTOJIOTUYECKUE CBE/ICHUS O CBOMCTBAX, COCTaBE, MOJyUYEHUU U OE30MaCHOM
HCIIOJIb30BAaHUM BaKHEWIIUX OPraHUYECKHX BELIECTB B OBITY M MPAKTHYECKOM
NEATEIBbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHIMIAX XUMUYECKOIO MPOU3BOJCTBA
(Ha mpuMepe NPOU3BOCTBA METAHOJIA, IEPEPAOOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKT€pHbIE NPHU3HAKH TOHITHM,
yCTaHaBJIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOILIME IOHATHS IIPH
ONMCAHUM COCTaBa, CTPOCHUSI U CBOWCTB OPTaHUUYECKUX COEIUMHEHUM;

c(OpMHPOBAHHOCTh YMEHHIA:

UCITOJIB30BaTh XMMUYECKYIO CUMBOJIMKY JUISI COCTABJIICHHS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX) (POPMYJ OpPraHUYECKHX
BEILIECTB;

COCTABJISITh YPABHEHUS XMMHYECKUX PEAKUHMA M PACKPBIBATH UX CYLIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuin MIOCPENCTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX PEAKIIU, peakIiii HOHHOTO OOMEeHa IMyTEM COCTaBJICHUS
UX MOJHBIX U COKPAILIEHHBIX HOHHBIX YPABHEHUH;

M3TOTaBJIMBATh MOJEIH MOJIEKYJI OPraHMYECKUX BELIECTB JJIS1 MILUTFOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUH: YCTAaHABIMBATH MPUHAJJICKHOCTh HM3YyUYEHHBIX

OpPTraHUYECKHUX BEIIECTB M0 UX COCTABY M CTPOCHHIO K ONIPEACIEHHOMY KJIacCy/TPyIIIe



COEIMHEHHMI, /1aBaTh UM Ha3BaHuUA 1o cucremarnueckod HoMeHkiarype (IUPAC) u
PUBOAUTH TPUBHAJIBHBIE HAa3BaHUS JJIS1 OTACIBHBIX MPEACTABUTENECH OpPraHUYECKUX
BEUIECTB (STWJICH, AalEeTWICH, TOJYOJd, TIUUEPUH, OTWICHIJIUKOIb, (EHOII,
dopMmanbaerua, areraabAerui, aleTOH, MypaBbHHAS KHCIIOTa, YKCYyCHasl KHCIIOTA,
CTEapUHOBAsI, OJIEMHOBAs, MAJIbMUTHHOBAS KHCIJIOTHI, TJIMIMH, aJlaHWH, MaJIbTO3a,
bpyKTO3a, aHUIIWH, TUBUHUI, U30IIPEH, XJIOPOMPEH, CTUPOI U JIPYTHE);

C(OPMUPOBAHHOCTh YMEHHUSI OMNPENCNATh BHJI XUMHYECKOH CBA3H B
OpraHUYeCKUX COCAMHEHUSX (KOBAJICHTHAs U MOHHASI CBSI3b, G- U TT-CBS3b, BOJOPOIHAS
CBSI3b);

C()OPMUPOBAHHOCTb YMEHHUSA MPUMEHATH [OJOXKEHUS TEOPUU CTPOEHUS
oprannueckux BemiecTB A.M. byTtiepoBa s 0ObSICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3NUECKUE
M XMUMHUYECKHME CBOMCTBA THUIWYHBIX HPEICTAaBUTENICH pPAa3IMYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AJKAHOB, LIMKJIOAIKAHOB, aJKECHOB, AJKaJUEHOB, AJIKUHOB,
apoOMaTHUYECKUX YTJIEBOJOPOJOB, CIHPTOB, ajbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, MPOCTBIX M CIOXHBIX 3(UPOB, >XKUPOB, HUTPOCOCIAUHEHHA MU aMHHOB,
aMUHOKHCIIOT, OEJIKOB, YTJIEBOIOB (MOHO-, TU- U MOJHUCAXapuOB), HIUTFOCTPUPOBATH
TF€HETUYECKYIO CBSI3b MEXIY HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XMMHYECKUX
peaKILMii ¢ CMOIB30BAHUEM CTPYKTYPHBIX (hOpMYIT;

C(OPMUPOBAHHOCTh YMEHHS TMOATBEPKIaTh Ha KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUN OT
KPaTHOCTH U TUIIA KOBAJIECHTHOM CBA3M (G- U TT-CBS3H), B3AUMHOTI'O BIIMSHHSI aTOMOB H
IPyIIl aTOMOB B MOJIEKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh MCTOYHUKU YIJIEBOJIOPOTHOTO
ChIpbs (HE(DTh, IPUPOAHBINA Ta3, YTOJb), CIIOCOOBI €T0 MePepadOTKU U MPAKTUIECKOE
IpUMEHEHUE NPOAYKTOB MepepaboTKH;

c(hOpPMHPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHWUN O €CTECTBEHHO-HAYYHBIX



METOJaX TO3HaHUS — HAOIIOJCHWM, WU3MEPEHUHU, MOJCIMPOBAHUHU, SKCIICPUMEHTE
(peaJIbHOM M MBICJICHHOM) ¥ YMEHUS IPUMEHSThH OTH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHUS NMPUMEHATh OCHOBHBIE OINEPaIlid MBICIUTEIHHOM
NEeSTETPHOCTH — aHaJIM3 W CHUHTE3, CpPaBHEHHE, OO0OOIIEHWE, CHCTeMaTH3aIlUIo,
BBISIBJICHUE TPUYMHHO-CJICJICTBEHHBIX CBSI3€H — JJI1 M3YYCHHS CBOWCTB BEILECTB U
XUMHUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHUI: BBISBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHHUU C
MOHSATHUSMH U MIPEJICTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB s OoJiee
OCO3HAaHHOTO TMOHUMAHUS CYIIHOCTH MAaTePUATBLHOTO €IUHCTBA MUPA, UCNOIb308AMb
CHUCTEMHBIC 3HAHUS M0 OPraHWYECKOW XUMUU I OOBSICHEHUS U MPOTHO3WPOBAHUS
SIBJICHHUH, IMEIOIINX €CTECTBEHHO-HAYYHYIO MTPUPOIY;

c(hOpPMHPOBAHHOCTh YMEHHUM: TTPOBOJUTH PACUETHI IO XUMHUYECKUM (hopMyIam
U yPaBHEGHHSAM XHUMHUUYECKHX PEaKIHH C HCIOJb30BaHWEM (PU3HUYECKUX BEIHMYMH
(mMacca, 00BEM ra3oB, KOJMYECTBO BEIECTBA), XAPAKTEPHU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PAcy€Thl MO HAXOXICHUIO XHUMHUYECKOU (POPMYJIBI
BCILIECTBA I10 M3BECTHBIM MACCOBBIM JIOJSAM XHMHYECKHX JJIEMEHTOB, MPOIYyKTaM
CropaHus, TUIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATh, aHAJTU3UPOBATh M OICHUBATH C
MO3ULIUNA SKOJIOTUYECKON 0€30IaCHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHON
NEATEIPHOCTH 4YEJIOBEKa, CBS3aHHOW ¢ TepepabOTKON BEIIECTB, HCIOJIb30BaTh
MOJTyYeHHBIC 3HAHMS JJIS MPUHATHS TPAMOTHBIX PEHICHUN MpoOJIeM B CHUTYalMSX,
CBSI3aHHBIX C XUMUEH;

chOpPMHPOBAHHOCTh YMEHHUMN: CaMOCTOSITEIbHO IUIAHUPOBATh W TMPOBOJUTH
XUMUYECKUN IKCIIEPUMEHT (TIOTyYeHHUE U U3YUEHUE CBOMCTB OPraHUYECKUX BEIIECTB,
KaueCTBEHHEIC peaKkInu YTJIEBOJOPOJIOB Pa3IMYHBIX KJIACCOB u
KHCJIOPOACOICPKANTUX OPTAHNYECKHUX BEIISCTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1a4
M0 Paclo3HaBaHUIO OPTraHUYECKUX BEIIECTB) C COOJIIOJIEHWEM IpaBUJl OE30MaCHOrO

oOparieHus ¢ BeIecTBaMU U J1abopaTOpHBIM 000pyI0BaHNEM, (OPMYITHPOBATH I1EITh



WCCJICIOBAHMS, TPEICTABIATh B Pa3Iu4HOU (opme pe3ylnbTaThl SKCIEPUMEHTA,
AHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

COOJIIO/IaTh TPABHJIa DKOJIOTHYECKH I1€JIeCOO0Pa3HOTO TIOBEACHHS B OBITY H
TPYJAOBOM JEATEIBHOCTH B IENAX COXPAHEHUS CBOErO 3J0POBBA, OKPYKAIOUIEH
MIPUPOHON CPEJIbl U TOCTUXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HABaTh OINACHOCTh TOKCHMYECKOIO JEHUCTBUSI HA JKHUBBIE OPraHU3MBbI
ONPEACTIEHHBIX OPTaHUYECKUX BEIIECTB, HOHMMAs cMbIci nokazarens [1J1K;

aHaJIM3UPOBaTh 11€71eCO00Pa3HOCTh MPUMEHEHUS OPraHWYECKUX BEIIECTB B
IIPOMBINIJIEHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHHUS PUCK-TIOJNb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIISITh ILI€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMAIIMA B Pa3IMUHBIX UCTOYHHMKAX (HaydHas W yuyeOHO-HaydHas
JUuTeparypa, CpeacTBa MaccoBoil mH(opmanuu, VIHTepHET W Apyrue), KPUTHUUSCKU
aHaJM3UPOBaTh XUMHUYECKYI0 MH(OpMaIMio, epepadbaThiBaTh €€ U UCIOJIL30BaTh B
COOTBETCTBHHM C MOCTABJICHHON y4eOHOM 3a/1auei.

[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O0Ias 1 HeOpraHUIecKask XUMHUSD)
OTpaXKAIOT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUM:

0 MaTepUaIbHOM €JIMHCTBE MHUPA, 3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBJICHUM
MPUPOJIbI, O MECTE U 3HAYEHUU XHMMHH B CUCTEME €CTECTBEHHBIX HayK U €€ POJiv B
o0ecrieYeHU YCTOMYMBOIO pa3BUTHUS, B PEHICHUHA MPOOJIEM SKOJOTHYECKOH,
SHEPreTUYECKON U MUIEBOM 0€30MaCHOCTH, B pa3BUTHUH MEIUIIMHBI, CO3JJaHUU HOBBIX
MaTepHuaJioB, HOBBIX HCTOYHHMKOB JSHEPruHd, B OOCECIICUYCHHH PAIlMOHAIBHOTO
MIPUPOJIONIONIB30BaHMS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyJIbTYPHI
YeJIoBeKa, a TAKXKe IKOJIOTHUYECKH 0O0CHOBAHHOIO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOJTHOM CPEAE;

c(hOpPMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW XUMUUYECKUX 3HAHHM, KOTOpas

BKJIFOYAcCT:



OCHOBOIIOJIATalOIIMEe TMOHATUS — XUMHUYECKUM JJIEMEHT, aTOM, SIPO aTroMma,
H30TOIIbI, 3JICKTPOHHAs 000J104YKa atoma, s-, P-, d-aToMHBIE OpOUTAIM, OCHOBHOE U
BO30OY)KJIEHHOE COCTOSHUS aToma, THOpUIM3aIds aTOMHBIX OpOWTalel, WOH,
MOJIEKYJ1a, BAJIEHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTD, CTEIICHb OKUCIICHUS, XUMUYECKas
CBsI3b (KOBAJCHTHAs, WOHHAs, METaJUIMYECKas, BOJIOPOJHAs), KpHUCTaJUITMYeCcKas
pelmI€TKa, XHMMHUYECKas pPeakuus, pPacTBOp, DJIEKTPOIUTHI, HEIIJICKTPOJUTHI,
3JIEKTPOJIMTUYECKAS TUCCOLUALMS, CTENICHb JUCCOLIMALINY, BOJIOPOAHBIN IMOKA3aTENb,
OKHCIIUTEIIb, BOCCTAHOBUTEIIb, TEIJIOBOM A(PHEKT XUMHUUECKON peakIuu, CKOPOCTh
XMMHUYECKOUN pEeaKIui, XUMUYECKOE PABHOBECHE;

TEOPHUH U 3aKOHBI (TEOPHS ISKTPOTUTHUSCKON AUCCOIUAIINN, TIEPUOTNUSCKUI
3akoH [[.UI. MenaeneeBa, 3aKOH COXPAHEHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPALICHUS] SHEPTUM TMPU XUMUYECKHUX PEAKIMUAX, 3aKOH IOCTOSIHCTBA COCTaBa
BCILIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJUYECKHHN S3BIK
XVMMWH, MUPOBO33PEHUYECKUE 3HAHMUS, JIEKAIIME B OCHOBE IOHUMAHUS PUYUHHOCTH U
CUCTEMHOCTH XHMMHYECKUX SIBJICHHUM; COBPEMEHHBIC IPEACTABICHUS O CTPOCHHUH
BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM U HAAMOJICKYJIIPHOM YPOBHSIX;

MPEJCTABICHUS O MEXaHU3MaX XUMHUUYECKUX PEAKIMWA, TEPMOJAUHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX WX NPOTEKaHWs, O XWMHYECKOM PaBHOBECHH,
pacTBOpax M AUCIEPCHBIX CUCTEMAX;

(haKkTOJIOTHYECKHE CBEJEHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U OE30MaCHOM
UCIIOIb30BAaHUN BaXKHEWIIIMX HEOPraHWYCCKHX BEIIECTB B OBITY W MPaKTHYECCKOMN
NEATEIbHOCTH YeJIoBeKa, OOIIMX HAYYHBIX MIPUHIIUIIAX XUMUUYECKOTO MTPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh, YMEHUM: BBISBISATH XapaKTEPHbIC NPHU3HAKH TOHITHH,
YCTAHABIIMBATh UX B3aUMOCBS3b, HCIOJIB30BATH COOTBETCTBYIOIIME IOHSTUA IPH
OTNMCAHUY HEOPTraHMYECKUX BEILIECTB U UX MPEBPALICHHUI;

chOpPMHPOBAHHOCTh yMEHUS HCIOJIb30BATh XUMHUYECKYH) CHUMBOJHUKY IS
coctaBieHust  (GOpMyJ  BEIIECTB U  YpPaBHEHUW  XMMHUYECKHX  PEaKIIMd,

cucrematnieckytro HoMeHknatypy (IUPAC) u TpuBHManbHble Ha3BaHHS OTICIbHBIX



BEILECTB;

C()OPMUPOBAHHOCTb YMEHMSI ONPEIEISATh BaJC€HTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIUHEHMSX, BHJI XUMHUYECKOW CBSI3U (KOBAJCHTHAs,
MOHHAs1, METAILTMYECKas, BOAOPOIHAs ), THIl KPUCTAJUIMYECKOU PEIIETKH KOHKPETHOTO
BELIECTBA;

c(OpMUPOBAHHOCTh YMEHUS OOBSICHIATH 3aBUCUMOCTH CBOMCTB BEIIIECTB OT BHJIA
XUMUYECKON CBSI3M W THUMNA KPUCTAIUIMYECKOW PEIIETKH, OOMEHHBIM W JOHOPHO-
aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIECHTHOU CBS3H;

c(OpMHPOBAHHOCTh YMEHHIA:

KJIACCU(PUIIMPOBATh: HEOPraHMYECKHUE BEIIECTBA IO MX COCTaBY, XUMUYECKUE
peaKkuMy 1O PA3JIUYHBIM IpU3HAKAM (YUCITYy U COCTaBy pearupyroumx BELIECTB,
TEIIOBOMY J(QPeKTy peakuuud, HU3MEHEHUIO CTENEeHEH OKHUCIEHUS 3JIEMEHTOB,
00paTUMOCTH, Y4aCTHIO KaTajau3aTtopa U Ipyrue);

CaMOCTOATENIbHO BBIOMpPATh OCHOBAHUS M KPUTEPUU ISl KJIACCHU(PUKALMH
U3y4aeMbIX BEIECTB U XUMUUECKUX PEaKIIMIi;

C()OPMUPOBAHHOCTh YMEHHUSI PACKpbIBaThb CMBICI MEPHOIUMUYECKOrO 3aKOHa
JI.1. MenneneeBa 1 J€MOHCTPUPOBATh €r0 CUCTEMATUZUPYIOULYI0, OOBSICHUTEIIbHYIO
Y IPOTHOCTHYECKYIO QYyHKIIUY;

c(OpMHPOBAHHOCTh YMEHHIA:

XapaKTEpHU30BaTh DJJIEKTPOHHOE CTPOCHHE aTOMOB U HOHOB XUMHYECKUX
AJIEMEHTOB NIEPBOr0—4€TBEPTOTO NEPUOJOB [Tepnonnueckoi CUCTEMBI
JI.11. MeHnneneeBa, UCNONb3Ysl MIOHATUS «IHEPTETUYECKUE YPOBHIY, «IHEPrETUYECKUE
HOJypOBHM», «S-, P-, 0-aTOMHBIC OpOHMTANN», «OCHOBHOE U BO30YXIEHHOE
SHEPreTUYECKHUE COCTOSIHUS aTOMay;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U UX
COEMHEHUH 10 nepuoaaM u rpynmnam llepuoanueckon cucrems! .M. Menneneena,
BaJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMSI UX DJIEKTPOHHBIX

000J10Y€K;



chOpPMHPOBAHHOCTh,  YMEHUW:  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHYECKUE CBOMCTBA BEUIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIAATH CYILIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXKAY HEOPraHWUYECKUMHU BEIIECTBAMU C MOMOIIBIO YPaBHEHUIM
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHil;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPHIBATH CYITHOCTD:

OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMH MOCPEICTBOM  COCTABJICHHS
AJEKTPOHHOTO OanaHca 3TUX PEaKIUil; peakluii HOHHOTO 0OMEHa MyTEM COCTaBIICHUS
UX TMOJIHBIX U COKPAIEHHBIX HOHHBIX YPABHEHHI;

pEeaKInl THAPOIIN3A;

peakiuii KoMIsiekcooOpazoBanus (Ha MpUMEpPE THIPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHUA);

c(hOpPMUPOBAHHOCTh YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHAYECKUX PEAKIUl C YUYETOM HMX HHEPIETHUYECKUX XAapaKTEPHUCTHK, XapaKTep
M3MEHEHHS CKOPOCTH XMMHUUECKON PEaKIIUU B 3aBUCUMOCTH OT Pa3fInYHbIX (PAaKTOPOB,
a TaKXE€ XapakTep CMELICHHUS XUMHUYECKOTO PAaBHOBECHUS MOJ BIUSHUEM BHEIIHUX
BoznericTBuit (mpunIiun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTePU30BaTh XUMUUECKUE PEAKIIUHU, JICKAIIIUE
B OCHOBE IIPOMBIIINICHHOTO TIOJyYEeHUsI CEPHOM KUCIOTHI, aMMHUaKa, OOINEe HaydHbIC
NPUHLUNB  XMMHYECKUX  TPOM3BOJICTB;  I€JI€COO0pPA3HOCTh  MPUMEHEHHS
HEOPraHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY € TOYKH 3pEHHS
COOTHOILICHHS PUCK-TI0JIb3;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CUCTEMOM 3HAHUH O METOJaX HayYHOIO
MO3HAHUS SIBJICHUM TPUPOIBI — HAOIIOJEHUE, W3MEpEeHue, MOJCIUPOBaHHUE,
AKCIEPUMEHT (peaibHbII U MBICIICHHBIN), UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
YMEHUS npUMeHsAmb ITU 3HAHUS TPU SKCIIEPUMEHTAILHOM HCCIIC0BAaHUN BEIIECTB U
TUTsE OOBSICHEHHSI XUMUYECKUX SIBJICHHUM, UMEIOIIUX MECTO B MPUPO/IE, MPAKTHUECKON
NEATEIbHOCTU YeJIOBeKa U B TIOBCETHEBHOM KU3HU,

C(bOpMI/IpOBaHHOCTB YMCHH BBIABJITH B3aUMOCBA3b XHUMHWYCCKUX 3HAaHUU C



MOHSATUSMU U TIPEICTABIICHUSMH APYTHX €CTECTBEHHO-HAYYHBIX MTPEAMETOB I O0ee
OCO3HaHHOTO MOHWMAHMS MaTePUATILHOTO €AMHCTBA MUDPA;

c(hOpMHUPOBAHHOCTh YMEHUS IPOBOUTH PACUETHI:

C HCIIOJIb30BAHMEM TIOHATUN «MaccoBasi JOJIS BEIIECTBA B pPacTBOpPE» U
«MOJISIpHAst KOHIEHTPALIHS,;

Macchl BeUIeCTBa WM 00bEMa Tra3a MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB;

Ter1oBoro 3 dexra peakuu;

3HAa4YEHUs BOJOPOIHOTO MTOKA3aTeNsl pACTBOPOB KHUCIIOT U MIEI0YEH ¢ H3BECTHOU
CTENEHbIO IUCCOLMALINN;

Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOJYKTA pPEaKIWU, €CIU OJHO U3
WCXOJHBIX BEIIECTB JIAHO B BHJIE PACTBOpA C ONPEACIEHHOW MAacCOBOM JI0JEH
PacTBOPEHHOIO BEIIECTBA WM JAaHO B U30BITKE (UMEET MPUMECH );

JIOJTU BBIXO/IA TIPOAYKTA PEAKIIHH;

O0OBEMHBIX OTHOIIICHUH Ta30B;

c(hOpPMHUPOBAHHOCTh YMEHHUN: CAMOCTOSITENIbHO IUIAHUPOBATh W TMPOBOAUTH
XUMHUYECKUN SKCTIEPUMEHT (TIPOBEACHNE PEaKIMii HIOHHOTO OOMEHa, MOATBEPKACHHE
KayeCTBEHHOI'O0 COCTaBa HEOPraHMUYECKUX BEIECTB, OMPECIIEHUE Cpelbl PaCTBOPOB
BEIIECTB C MOMOIIBIO MHAMKATOPOB, M3YUYCHHE BIMSHHS Pa3TUYHBIX (PAKTOPOB Ha
CKOPOCTh XMMHYECKOW PEaKIMH, PEIICHHE SKCIIEPHUMEHTAIbHBIX 3a7ad M0 TeMaM
«Metambsy 1 «Hemeramib») ¢ coOmoieHneM TpaBuil 0€30MacHOTO OOpalIeHHs ¢
BELIECTBAMH U JIA0OPATOPHBIM 000pyJ0BaHUEM, (DOPMYJIMPOBATH LIETh UCCIEAOBAHMS,
MIPEACTABNIATh B PazludHON (Dopme pe3ynbTaThl AKCIIEPUMEHTA, aHAJIU3UPOBATH U
OLICHUBATbh UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM: COOJIOJATh MpaBUjia MOJb30BAHUS XUMHUYECKOM
MOCy/IoO ¥ JabopaTOpHBIM OO0OpyJOBaHWEM, OOpalleHHs C BEIIeCTBAMH B
COOTBETCTBHUM C MHCTPYKIMSAMHU 110 BBIMOJHEHUIO JTA00OPATOPHBIX XWMHYECKHX

OTBITOB, DSKOJIOTMYECKH I€JIeCOO0pPa3HOTO TIOBEACHHS B OBITY W TPYAOBOHU



NEATEIBHOCTH B LEJAX COXPAHEHHsI CBOErO 310POBbs, OKPYKAIOLIEH IPUPOIHOU
Cpenbl W JOCTMKEHUS €€ YCTOWYMBOIO pas3BUTHUSA, OCO3HAaBaThb ONACHOCTH
TOKCUYECKOI'O JCHCTBUS Ha JKUBBIE OPraHU3MBI ONPEIACIEHHBIX HEOPTaHMYECKHUX
BEIIECTB, MOHMMAas cMbIcs noka3arens [1/(K;

C()OPMUPOBAHHOCTh YMEHHIl: OCYILECTBJIATh LIEJCHANPABICHHBIA MOMCK
XUMHUYECKON MH(OpMAIMKM B PAa3IMYHBIX WCTOYHUKAX (HAy4YHas U y4eOHO-HaydHas
JUTepaTypa, CpeAcTBa MaccoBOi MHQpopMmaiuu, MHTepHET u apyrue), KPpUTHUECKU
aHAJIM3UPOBATh XMMHUUECKYIO0 MH(OpMaIMIO, IepepadaTbiBaTh €€ U UCIOJIb30BaTh B

COOTBETCTBHHM C IMOCTABJIEHHON yUeOHOM 3a/1aueil.
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