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MNOACHUTEJIBHASA 3AIIUCKA

Pabouas mporpamma o XMMHH Ha YPOBHE CpEIHET0 001Iero oopasoBanus pa3paborana Ha ocHoBe DenepabHOTO 3akoHa OT 29.12.2012 Ne
273-®3 «O6 obpazoBanumn B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yiabTaraM OCBOEHHs (erepaibHOi 00pa3oBaTeNbHON MPOTrpaMMBI
cpennero obmero oopazoBanusa(P®OIl COO), nmpeacraBineHHbIXx B DeepaqbHOM rocy1apcTBEHHOM oOpa3oBareiabHoM crangapte COO, ¢ yuérom
Konuenmum npenonaBanus yueOHoro npeaMera «XuMmus» B 00pa3zoBaTesbHbIX opranuzanusax Poccuiickoit degepannu, peanaus3yonxX OCHOBHbIE
o0pa3zoBaTenbHbIC IPOTPaMMBbI, 1 OCHOBHBIX MOJIOKeHUH «CTpareruu pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon a0 2025 roga»
(Pacnopsokenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMUsl Ha ypOBHE YIIIyOJIEHHOTO M3Y4YEHHsI 3aHMMAeT BaKHOE MECTO B CHCTEME €CTECTBEHHO-HaydyHOro obOpazoBanus ywamuxcs 10-11
kinaccoB. M3ydenuwe mpenmera, peaiusyeMoe B ycloBusX auddepeHpoBaHHOr0, NPOGUIBHOrO OOyuYeHHUs, NPU3BAHO OOECHEYUTh
001e00pa3oBaTeNIbHYI0 M OOIIEKYIbTYPHYIO MOJATOTOBKY BBITYCKHHKOB IIKOJIBI, HEOOXOMUMYIO JUIS aJanTalil HX K OBICTPO MEHSIOIIUMCS
YCIIOBHSIM XKM3HH B COIIMYME, a TaKKe ISl MPOJOJDKEHUSI OOy4YeHHs B OpPraHU3aLUsAX MPO(GECCHOHAIBHOTO 00pa30BaHUs, B KOTOPBIX XHUMHS
SIBJIIETCSL OJTHOM U3 MPUOPUTETHBIX TUCIUTLINH.

B nporpamme no XxvuMuu Ha3HaueHHUE TpeaMeTa «XUMH MOIy4aeT MOAPOOHYI0 HHTEPIPETAINIO B COOTBETCTBUU C OCHOBOIIOIATAIOTIMHU
nonoxeausiMu GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIeJieH, COoAepKaHUs, pe3yabTaToB OOy4eHHS M TPeOOBaHMN K YPOBHIO HOJATOTOBKH
BBIITYCKHUKOB. CBHIETEIILCTBOM TOMY SIBIISIFOTCS CJICAYIOIINE, BBITOIHAEMBIE IIPOTPaMMON IO XUMUHU (PYHKIINH:

e uH(pOpPMALIMOHHO-METOIMYECKas, peanu3alus KOTOpod oOecnedyuBaeT MOJIyYeHUE NPEJCTaBICHUS O MLEeNsAX, COAEpKaHUM, OOuIeH

CTpaTeruyu o0y4eHus, BOCIUTAHUS U Pa3BUTHS 00YJarOIIMXCs CPEACTBAMU MPEIMETA, U3Yy4aeMOT0 B paMKaX KOHKPETHOI'O PpOoduJIs;

e OpraHM3allMOHHO-TUIAHUPYIOLIAs, KOTOpas MpelycMaTpUBaeT OIpe/eleHHe: MPUHIMIIOB CTPYKTYPUPOBAaHUS U IOCIIEI0BATEIbHOCTH
M3Yy4eHUs y4eOHOro MaTepHasna, KOJIMYECTBEHHBIX U KaUeCTBEHHBIX €r0 XapaKTepUCTHUK; MOAX0A0B K GOPMHUPOBAHUIO CO/EPKATEIHHON
OCHOBBI KOHTPOJISI M OLEHKM OOpa30BaTENIbHBIX JOCTHKEHMH OOydaloUIMXCs B paMKax HTOTOBOM arrectauud B (hopMe eIUHOro
roCylapCTBEHHOI'O IK3aMEHa [0 XUMUHU.

[Tporpamma jyist yriryOnE€HHOTO U3YUESHUS] XUMUH:

e YCTaHABIMBACT MHBAPHMAHTHOE IMPEIMETHOE COJAEp)KaHHe, o00s3aTenbHOe Uil M3Y4YeHHsS B paMKaxX OTIENbHBIX MpoguiieH,

MpelycMaTpUBaeT pacipeieleHle U CTPYKTYpUPOBAaHUE €ro O KjlaccaM, OCHOBHBIM COJIEpKaTeNIbHBIM JIMHUSM/pa3/iesiaM Kypca;

e aéT MpUMEpHOE pacmpe/esieHle yueOHOT0 BpeMEHH, PEKOMEHTyeMOT0 Il U3Y4EHHsI OT/IEIbHBIX TEM;

e [QpelaraeT MNPUMEPHYI0 MOCIEIOBATENbHOCTh HW3YyYeHHMs y4yeOHOro Marepuasa C yu€TOM JIOTUKHM TIOCTPOCHHUS  Kypca,
BHYTPHUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3EH;

e aéT METOAMYECKYI0O HMHTEpIpeTaluio Lened W 3ajJad H3yuyeHHUs NOpeaMera Ha YriIyOJEHHOM YpOBHE C Y4YETOM COBPEMEHHBIX
MIPUOPUTETOB B CUCTEME CpPETHEro OOIIero oopa3oBaHHUs, COAEPKATEIbHOM XapaKTEPUCTUKH IUIAHUPYEMBIX pPe3yJlbTaTOB OCBOCHHUS



OCHOBHOH 00pa30BaTeJIbHONW MPOrpaMMbl CpelHero oOuiero oopa3oBaHMsl (JMUYHOCTHBIX, METAIPEIMETHBIX, IPEAMETHBIX), a TaKkKe C
y4€TOM OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEIBHBIX JCUCTBUN 00YUaIOIIETOCs IO OCBOCHUIO COACPKAHMSI PEAMETA.

[To BceM Ha3BaHHBIM MO3UIMSIM B MPOTrpaMMe MO XUMHH MPETyCMOTPEHA NMPEEMCTBEHHOCTh C O0YYEHHEM XMMHUHU Ha YPOBHE OCHOBHOTO
obmiero obpa3zoBaHus. 3a MpelielNaMy YCTAaHOBJIEHHOM IpOrpaMMOi Mo XMMHUHU 00s3aTeiabHON (MHBapHaHTHOM) COCTABIAIOLICH COAEp KaHMs
yuebHoro npenMeTa « XMMHs» OCTaETCsl BO3MOXKHOCTh BbIOOpa €ro BapUaTUBHON COCTABIISAIOLIEH, KOTOpas JOJKHA ONPEAEIATHCA B COOTBETCTBUU
C HalpaBJICHUEM KOHKPETHOTO Mpoduis 00ydeHusl.

B cootBercTBHM ¢ KoHuentyadbHbIMU monoxeHusMH PI'OC COO o HazHAueHUHM MPEaMETOB 0a30BOr0 M YrIIyOJIEHHOTO YpOBHEW B
cucreme 1updHepeHInpOBaHHOI0 00yUeHHs Ha YPOBHE CPEAHEro o01iero oopa3oBaHus XUMHUs HAa YPOBHE YIiIyOJIEHHOTO U3Y4YEeHUs HAlpaBJIeH Ha
peanu3anuio NPpeeMCTBEHHOCTH € MOCIIEIYIOIUM 3TallOM HNOJIY4YEeHUsI XMMUYECKOT0 00pa30BaHMs B paMKax U3y4eHUs CIEelMaIbHBIX €CTECTBEHHO-
HAYYHBIX U XMUMHYECKUX TUCIHIUIMH B By3aX M OPraHHM3alHUsAX CPeIHEro mpodeccHoHaIbHOro 00pa3oBaHus. B 3Toil cBs3M M3yueHHE MpeaMera
«XUMUS» OPHEHTHPOBAHO TMPEHMYIIECTBEHHO Ha PACIIMPEHUE U YIIyOJIeHHWEe TEOPETHYECKOW M MPAKTUYECKOH MOJITOTOBKH OOYyYaroIIuXcs,
BbIOpABIINX ONpeAeiEHHbIH Mpopmib 00ydyeHHs, B TOM 4YHCJIE C NEPCHEKTUBOW MOCIEIYIOLIEro IMOJYy4YE€HUS XUMHUYECKOro oOpa3oBaHUs B
opraHuzanusax npogeccuoHaabHoro odpasosanus. Hapsay ¢ atum, B cBete TpeboBanuit @I'OC COO k miuaHMpyeMbIM pe3yjbTaTaM OCBOECHHUS
benepanbHON 00pa30BaTENBHOIN MPOTPaAMMBI CPEIHETO 00IIero 0Opa3oBaHus U3YYEHUE MIPpeaMeTa « XUMHUS» OPUEHTHPOBAHO TAKXKE HA PEHICHUE
3aad4 BOCIIMTAaHMS W COIHUAIBHOTO pa3BUTHA OOydyarommxcs, Ha (GOPMHpPOBAaHHE Yy HHUX OOIIEHHTEIUICKTYaJbHBIX YMEHHH, YMEHHM
panMoHanu3ay yueOHOro Tpyaa U 0000MEHHBIX CIOCOOO0B AEITEIbHOCTH, UMEIOIIUX MEXIUCIUIUIMHAPHBIN, HaIIPEIMETHBINH XapakTep.

CocraBisomuMu npeaMera «XUMUs» Ha YPOBHE YIIyOJIEHHOTO M3Y4eHUS SBISIOTCS YriayOs€HHBIE Kypchl — «OpraHuyeckas XuMus» U
«O0mas u HeopraHuueckas XuMmus». [Ipu ompeneneHUMH MOAXOIOB K OTOOPY M CTPYKTYPHOM OpraHu3alluM COAEp)KaHUs ITHX KypCOB B
IporpaMMe o XUMuM 3a ocHoBY IpUHATHI ojoxkeHuss PT'OC COO o paznuuusix 6a30BOro u yriryoJIEHHOTO YPOBHEN U3YUEHHUS IPEIMETa.

OcHoBy cozaepxkaHusi KypcoB «Opranudeckass Xxumusi» U «OO1Ias U HeopraHudeckass XUMHs» COCTaBIISIET COBOKYIHOCTBH IMPEAMETHBIX
3HaHUM M yMEHHH, OTHOCAIIUXCS K 0a30BOMY YpOBHIO M3yuU€HHs HpeaMera. JTa cucTeMa 3HAaHUM MOIydaeT OIpelleIéHHOE TeOpEeTHUYECKOoe
JIONIOJTHEHKE, TIO3BOJISIONIEE OCO3HAHHO OCBOMTH CYLIECTBEHHO OoJbIINii 00BbEM (pakTosNOrnyeckoro mMarepuaia. Tak, Ha yriyOJIE€HHOM ypOBHe
U3Y4YEeHUs TpeaMera obecreyeHa BO3MOXKHOCTh 3HAUUTEIBHOTO yBENUWYEHHs] 00bEMaA 3HAHUM O XMMHYECKHMX D3JEMEHTaX M CBOMCTBaX HX
COEIMHEHMI HAa OCHOBE PAaCHIMPEHUs U YIIIyOJIeHUs MPECTaBIEHUN O CTPOEHUU BEILECTBA, XMMHUECKOH CBA3M U 3aKOHOMEPHOCTSAX MPOTEKaHUs
peaxkuuii, pacCMaTpUBaEMbIX C TOUYKH 3PEHHUS XUMUYECKOW KMHETUKHM U TEpMOJIMHAMUKHU. M3yuenue nepuonmdeckoro 3akoHa u [lepuonndeckoit
CHCTEMbl XMMUYECKHX 3JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXaHMUYECKUX MPECTABICHUAX O CTPOCHUH aToMa. XUMHUYECKasi CBSI3b
OOBSCHSIETCSI C TOYKHM 3pPEHHS] SHEPreTHUECKUX W3MEHEHHUH Npu e€ oOpa3oBaHMU W pa3pyLICHUH, a TakKe C TOYKU 3pEHUS MEXaHU3MOB €&
oOpa3oBaHus. M3yueHue TUMOB peakiuil AOMONHsSETCS (POPMUPOBAHUEM IMPEACTABICHUN 00 3JEKTPOXMMHMUYECKHUX MpOLEeccax U 3JIEKTPOJIU3e
pacIiiaBoB U pacTBOPOB BelIeCTB. B Kypce opraHnyeckoil XMMUU MPU PACCMOTPEHUH PEaKIIMOHHONW CIOCOOHOCTH COeAMHEHUH yaemsieTcs ocoboe
BHUMaHHE BONPOCcaM 00 MEKTPOHHBIX 3¢ (eKTax, 0 B3aUMHOM BIIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEeaKIUi.



Ocoboe 3HaueHre UMeeT TO, YTO Ha COJEp’KaHHe KypCOB XMMUHU YIIyOIEHHOTO YpOBHS M3YyY€HHs Ul KJIACCOB ONPENEeNEHHOro Npoduis
(rmaBHBIM 00pa30M Ha MX CTPYKTYPY M XapakTep IOMOIHEHHUH K 001Iel cucTeMe MpeAMETHBIX 3HAHHI) OKa3bIBAIOT BIMSHUE CMEXKHBIE ITPEIMETHI.
Tak, HampuMep, B COAEp)KaHUM MpeaAMEeTa I KJIacCOB XUMHUKO-(PH3NUECKOro nmpoduis O6osblioe 3HaYeHHue OyAyT MMETh 3JIEMEHTHI y4eOHOTro
Mmatepuaia no oodmei xumuu. [Ipu n3ydeHun npeamera B JaHHOM Cllydae akIEHT OyAeT cieiaH Ha OOIIHOCTh METOJOB IO3HAHMs, OOLIHOCTb
3aKOHOB M TEOpUHl B XMMHUHM M B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsi TeopHsl (MOJIEKYJsipHas TeopHsl B (U3UKE), 3aKOHbI COXPAHEHUs MacChl U
SHEPTHUH, 3aKOHBI TEPMOJAMHAMUKH, HIEKTPOJIN3A, IPEACTABICHNS O CTPOCHUH BELIECTB U IPYToe.

B 1O e Bpems B coaep)KaHUHM TpeAMeTa Ui KJIACCOB XUMHKO-OMOJIOTHYECKOro mMpoduis OONbIIMK yIENbHBIM Bec OyneT UMeTb
opraHuyudeckas XxuMus. B aToMm ciyuae mpenocraBisieTcs BO3MOXHOCTb Ul Oojiee OOCTOSATEIBHOIO PAacCMOTPEHUs XMMUYECKOH opraHu3alnuu
KJIETKM KaK OMOJIOTMYECKONW CUCTEMBI, B COCTaB KOTOPOM BXOJAT, K IPUMEPY, TaKUe CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUIMUIbI, OCJIKH, YIIIEBOIbI,
HYKJIEMHOBBIE KUCIOTHI U ipyrue. [Ipu ToM 3HaHHs O cOCTaBe U CBOMCTBAX IPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIIyKaT
OCHOBOM JIIsl U3y4YEHUS! CYIIIHOCTH MPOLECCOB (DOTOCUHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B muane ¢opMupoBaHUS OCHOB HAay4HOTO MHPOBO33PEHHUS, OCBOEHHUS OOILIECHAYYHBIX METOJOB IO3HAHHUSA U ONbITA MPAKTUYECKOIO
IPUMEHEHMs Hay4YHbIX 3HAHUH U3ydeHME INpeamera «XHUMHUsS» Ha YIIIyOJEHHOM YpPOBHE OCHOBAHO Ha MEXKIIPEJAMETHBIX CBA3AX C Y4EOHBIMU
npeaMeTaMy, BXOISIIMME B COCTaB MpeaMeTHBIX obiacteil «EcTecTBeHHO-Hay4YHbIE TpeaMeTh», «MartemaTnka u nHpopmatuka» U «Pycckuii
SI3BIK U JIUTEPATYPA».

[Tpu n3yueHun yuebHOTO npeamMeTa « XMMHUs» Ha yriyOJIEHHOM YpOBHE TakXKe, Kak Ha YPOBHE OCHOBHOTO M CPEIHEro 00Iero oopazoBaHus
(Ha 0a30BOM YpOBHE), 3ajJauell NEpBOCTENEHHON 3HAUYMMOCTH SBISETCS (OPMHPOBAHHE OCHOB HAayKHM XHUMHUHM Kak OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTUUECKON NeSATETbHOCTH YeJIOBeKa M OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue 3Toi 3a1aun Ha yriayOnEHHOM
YPOBHE U3y4€HUs IIPEIMETa MPEATIOIaracT pealu3aluio TaKuX LeeH, Kak:

e (opMHUpOBaHME NPEJICTABICHUI: O MaTepHaIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBIEHUI MPUPOABI, O MECTe
XUMHH B CUCTEME €CTECTBEHHBIX HayK M €€ Beyllled poju B 00eCleYeHNH YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA: B PELLICHUHU MTPOOIIEM
HKOJIOTUYECKOM, YHEPreTUUECKOM U MUILEBOM 0€30MMacHOCTH, B Pa3BUTHH MEAULIMHBI, CO3JaHUH HOBBIX MaTepHalIOB, HOBBIX HCTOYHHKOB
SHEpPruu, B 00ECIEYeHNU PallMOHAIBFHOTO MPHPOIOIONIE30BaHMS, B (DOPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KyIbTYphl 4YeloBeKa, a
TaKXKe IKOJIOTHYECKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U IIPUPOIHON CPEIE;

® OCBOCHME CHUCTEMBI 3HaHUH, JISKAIIUX B OCHOBE XUMHUYECKOI COCTABIIAIONIEH €CTEeCTBEHHO-HAYYHOM KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHSATUM, 3aKOHOB M TEOPUM XHMHH, COBPEMEHHBIX IPEACTABICHUI O CTPOCHUM BELIECTBA HA PA3HBIX YPOBHAX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HaJMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAaHUS XUMHUYECKHX PEaKLIHH, O
XMMHUYECKOM pPaBHOBECHH, PACTBOPAX U AMCIIEPCHBIX CHCTEMax, 00 OOLIMX HAyYHBIX MPUHIIMIIAX XUMUYECKOTO POU3BOICTBA;

e (opmupoBaHue y 00YyYarOIIMUXCS OCO3HAHHOTO TMOHHMMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKMX 3HAHUUA JUIsI OOBSICHEHUS
KITIOYEBBIX WU U MpoOJieM COBPEMEHHOW XUMHHU, AJIsi OOBSICHEHUS U MPOTHO3HPOBAHUS SBICHUM, UMEIOIIUX €CTECTBEHHO-HAYUHYIO



IPUPOJY; TPAMOTHOI'O pEIIEeHUs MpoOJIeM, CBA3AHHBIX C XMMHEH, IPOrHO3UPOBAHMS, aHAJIN3a U OLIEHKU C MO3ULMHA HKOJOrMYECKON
0€30MaCHOCTH TOCTEICTBUI OBITOBOW M TPOM3BOJCTBEHHOW JESITEIBHOCTH YENOBEKa, CBA3aHHOW C XMMUYECKHM MPOH3BOJICTBOM,
UCIIOJIB30BAHUEM U NIEPEPabOTKOM BEUIECTB;

yriIyOJeHue MpeICTaBICHU O HAay4YHBIX METOJaX IMO3HAHMs, HEOOXOAMMBIX Ui MPHOOPETEHHS YMEHUN OpPUEHTHPOBATHCS B MHPE
BELIECTB U 00BACHEHUS XMMHUECKUX SIBJICHUH, UMEIOIIHUX MECTO B IIPUPOJIE, B IPAKTUYECKON NEATEIIHOCTH U IOBCEIHEBHOM )KU3HHU.

B mutane peanu3zanuu nepBooYepeaHbIX BOCHUTATEIBHBIX U Pa3BUBAIOIINX (DYHKIUHN 1IETOCTHON CUCTEMBI CpPEHEro 001Iero oopa3oBaHust Mpu
M3Y4YEHUH TpeMeTa «XUMUS» Ha YIIyOIEHHOM ypOBHE 0COOYIO aKTyaJIbHOCTh MPHUOOPETAIOT TaKKeE 1IeNIU U 3aJa4uu, KakK:

BOCIIUTaHHE YOEKAEHHOCTH B IMO3HABAEMOCTH SIBIICHUM TPUPOJBI, YBAKEHHUS K IMPOIECCY TBOPYECTBA B OOJACTH TEOPETHYECCKUX H
MIPHUKJIAIHBIX UCCIIEOBAHUN B XUMHH, (HOPMUPOBAHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;
pa3BUTHE MOTHBAllMM K OOYYEHHMIO W TO3HAHHIO, CIHOCOOHOCTEHl K CAMOKOHTPOJID M CaMOBOCHUTAaHUIO Ha OCHOBE YCBOCHHS
00111eU€eI0BEUECKUX 1[EHHOCTEM;

pa3BUTHE TMO3HABATENIbHBIX WHTEPECOB, HHTEIUICEKTYAIbHBIX M TBOPUYECKHUX CIOCOOHOCTEH oOydaromuxcs, (GopMHUpOBaHHE Yy HHUX
CO3HATEILHOTO OTHOIIEHUS K CamMOoOOpa30BaHUIO W HENPEPHIBHOMY OOpa30BaHUIO KaK YCIIOBHIO YCIICITHOW MPOo(ecCHOHAIBHON H
OOIICCTBEHHO! JIEATETLHOCTH, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO M IIOTPEOHOCTH B 3[JOPOBOM 00pa3e KHU3HU;
(dbopMHupoBaHHE YMEHHH M HaBBIKOB Pa3yMHOTO HPUPOIONOIB30BAHUS, PA3BUTHE DKOJOTHMUYECKOW KYJIBTYpPBI, MPHOOPETEHUE ONBITA
00IIECTBEHHO-II0JIE3HON DKOJIOTHYECKOH AEATEILHOCTH.

OO11ee yncIo YacoB, MPETyCMOTPEHHBIX ISl H3yYEHHUS] XUMUHU Ha YIITyOJIEHHOM YPOBHE CpeHEro o0Iiero oopazoBanus, coctapiseT 204 4acoB:
B 10 kmacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 gaca B Hezemio).



COJEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHH.

[Ipenmer u 3HaueHNE OPraHUYECKON XUMHHM, IPEACTABICHNE O MHOI000pa3uy OPraHUYeCKUX COeTUMHEHUH.

DNEKTPOHHOE CTPOECHUE aTOMa YIJIepOoJia: OCHOBHOE U BO30YKIEHHOE COCTOSIHMSL. BajleHTHBIE BOBMOXHOCTU aToMa yriepoaa. XUMHYECKas
CBSI3b B OPraHUYECKHX COCTUHEHMAX. THIbl THOpUIM3allMM aTOMHBIX opOuTaneil yriepoga. MexaHU3Mbl 0O0pa3oBaHHs KOBAJCHTHOM CBSI3U
(oOOMEHHBI W JTOHOPHO-AKIENTOPHBIN). TUIBI MEepEeKphIBAaHUS aTOMHBIX OopOuTaned, o- U m-cBsA3W. OnuHapHas, ABOWHAS M TPOMHAs CBSA3b.
CriocoObl pa3pbiBa cBs3€H B MOJIEKYyJIaX OpraHu4eckux BeuiecTs. [IoHsaTHE 0 CBOOOHOM paguKaie, Hykiaeopuie 1 31eKTpoduie.

Teopust crpoenust oprannyeckux coennHeHuit A.M. byriepoBa u COBpeMEHHbIE MIPEACTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUE€HUE TEOPUU
CTPOCHUSI OPTaHMYECKUX COCTUHEHUH. MOIJIeKyNspHbIE U CTPYKTYpHBbIE (popmyinbel. CTpyKTypHBIE (OPMYIBI pa3IHMYHBIX BHJIIOB: pa3BEPHYTas,
cokpalléHHasl, ckesnetHas. Vizomepus. Buasl n3omepun: CTpyKTypHasi, IPOCTPAHCTBEHHAsA. DJEKTPOHHBIE 3(P(EKThl B MOJIEKYyJIaX OPraHUYECKUX
COeIMHEHMH (MHAYKTUBHBIN U ME30MEPHBIN d3PPEKTHI).

[IpencraBnenne o kiaccupUKaUU opraHudeckux BemiecTB. [loHsTne o QyHKIMOHANBHON Tpynme. ['omonorus. ['omonoruueckue psbl.
Cucremarnueckasi HoMeHKIatypa opranndeckux coeauaennii (IUPAC) u TpuBnabHbie Ha3BaHUSI OT/ICIBHBIX TPEICTABUTEIICH.

OcobeHHoCTH U KilacCU(UKaLKs OpraHudecKux peakunid. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLIMU B OPraHUYECKON XUMUH.

OKcIlepUMEHTAIbHbIE METO/bl M3Y4YEHHUs BEIIeCTB M MX INPEBpAllleHUH: O3HaKOMJIEHHE C O00pa3liaMd OpraHMYeCKUX BELIECTB U
MaTepuajlaMM Ha UX OCHOBE, OIBITHI MO0 MPEBPALICHUI0O OPraHMYECKUX BEIIECTB NpU HarpeBaHuM (IUIaBJI€HUE, OOYIJIMBaHME U TOPEHUE),
KOHCTPYMPOBAaHUE MOJIeJIel MOJIEKYJI OpraHU4YEeCKUX BEUIECTB.

YriaeBoaopoabl.

Ankanbl. ['oMonmoruueckuil psii aJkaHoB, oOmias Gopmyna, HOMEHKJIATypa M M30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHME
MOIEKyYI aJIKaHOB, SP>-THOPUIM3AIMS AaTOMHBIX OpOuTaneil yriepoa, -cBa3b. Pu3nyecKue CBOHCTBA AJTKAHOB.

XUMUYECKHE CBOMCTBA aJIKaHOB: PEaKLUU 3aMEIlEeHUs, W30MEpU3alNH, JTErHIpUPOBaHUs, LUKIN3ALUN, TUPOJIN3a, KPEKHUHTa, TOPEHHUS.
[IpencraBnenue o MEXaHU3ME PEaKIU paIuKaIbHOTO 3aMEILICHHUS.

Haxoxnenue B npupozae. CriocoObl MoMy4eHNs U IPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas ¢Gopmyna, HOMEHKIaTypa U nzomepusi. OCOOEHHOCTH CTPOCHHUS U XUMHUYECKUX CBOMCTB MalIbIX (LMKJIOMpPOMaH,
IUKJI00yTaH) U OOBIYHBIX (LIMKJIONEHTAaH, [IUKJIOreKCaH) HUKI0aTKkaHoB. CriocoObl MOMy4yeHUs! U MPUMEHEHHE IUKIIOAIKaHOB.

Anxensl. ['omonoruyeckuil psa ankeHoB, oOmias (opmynna, HOMEHKIATypa. DJIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYII
aNKeHOB, SP>-ruOpUIM3aIUsa aTOMHBIX OpOUTasieil yriepoaa, o- U m-cBa3u. CTPYKTypHas M reoMeTpudeckas (IUc-TpaHc-) u3oMepus. dusnyeckue



CBOMCTBa @JIKEHOB. XMMHYECKUE CBOMCTBA: PEAKUMU NPUCOCAUHEHUS, 3aMEIICHUS B O-TIOJIO)KEHUE IPU JBOWHOW CBS3M, MOJMMEPHU3ALUU U
okucnenusd. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakiiui Ha ABOHHYIO CBsi3b. CrIOCOOBI MOMTyYeHHS U PUMEHEHHUE aJTKEHOB.

Aunkaguensl. Knaccudukanus ankaaneHoB (CONMPsHKEHHBIC, U30JIMPOBAHHbBIE, KyMyauposantvie). OCOOCHHOCTH AIIEKTPOHHOI'O CTPOCHHUS U
XUMHUYECKUX CBOWCTB CONPSDKEHHBIX AWEHOB, 1,2- u 1,4-mpucoenunenue. [lomumepusanus conpsikEHHBIX AUeHOB. CrocoObI TOJMYYEHHS H
MIPUMEHEHHUE aJIKaUEHOB.

Ankusbl. ['oMonoruueckuil psia aakuHOB, 00mas ¢GopMmyna, HOMEHKIATypa U W30MepHUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJT alIKMHOB, SP-THOpUIOM3alusi aTOMHBIX opOuTanell yriepona. DuU3MYeCKUE CBOWCTBA ATKWHOB. XHMHYECKHE CBOWCTBA: pEaKIUU
MIPUCOECIUHEHMS, JUMEPU3alUd M TPUMEPHU3aLMU, OKHUCIECHHsS. KHCIIOTHbIE CBOICTBAa AQJKMHOB, HMEIOIIMX KOHIIEBYKD TPOWHYIO CBSA3b.
KauecTBeHHbBIE peakiiu Ha TPOHHYIO CBsI3b. CIIOCOOBI MOMyUEHUS M IPUMEHEHHE aJTKUHOB.

Apomarnyeckue yriieBoaoponsl (apeHsl). 'omMonorndeckuii psj apeHoB, oOmmias Gopmyina, HOMEHKIATypa U U30Mepus. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIIbI OeH30sia. DU3nvecKkrue CBOMCTBA apeHOB. XMMUYECKHE CBOIMCTBAa OEH30JIa M €ro TOMOJIOTOB: PEaKIUH
3aMelIeHus] B OEH30JIbHOM KOJIbIIE M YIIIEBOJIOPOAHOM paJHKaie, peaklUuy MPUCOEeTMHEHUs, OKUCIeHne romosoroB 6en3ona. [Ipeacrasnenue 00
OPUEHTHUPYIOIIEM JCUCTBUU 3aMECTUTENICH B OEH30JIbHOM KOJIbLIE Ha MPUMEPE aTKUIbHBIX PAJUKAIOB, KapOOKCUILHON, THAPOKCUIBHON, aMUHO-
U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTH XHMHUYECKUX CBOMCTB crtupoia. Ilomumepusanus crupona. CrocoObl MHOIy4YeHHUS U
IIPUMEHEHHE apOMATUYECKUX YIIIEBOIOPOOB.

[Tpuponnsiit ra3. IlonytHble HedTsaHBIE Ta3bl. HegTh u €€ npoucxoxaeHue. KameHHbIN yroiab U MpoAyKThl ero nepepadorku. CrnocoOsl
nepepaboTku HeTU: TMEeperoHKa, KPEKUHT (TEPMUYECKUM, KaTanuTuyeckuil), pudopMuHr, nuponu3. Ilpoayktel mepepaboTku HedTH, HX
MPUMEHEHNE B TPOMBIIIJICHHOCTH U B OBITY.

I'eneTn4eckas CBA3b MEXKY Pa3IMYHBIMU KJIacCaMy yIJI€BOJLOPOIOB.

DNEKTPOHHOE CTPOECHHUE TaJIOT€HIIPOU3BOJHBIX YIJI€BONOPOAOB. Peakuuu 3amenieHus rajioreHa Ha TUAPOKCOTPYIIY, HUTPOTPYIIY,
LUAHOTpyNIy, aMuHOorpymnmy. JIeficTBME Ha TraJOreHNpOM3BOAHBIE BOAHOIO M CHUPTOBOTO pacTBopa Iuénouu. Bsaumoneincrsue
JUTAJIOTCHAIKAHOB C MarHueM W IUHKOM. lloHsATHE O MeTamioopraHM4ecKux COeIMHEHUsX. lcnonb3oBaHue TraJoreHNnpoOn3BOIHBIX
YTJIE€BOIOPOAOB B OBITY, TEXHUKE U IPU CUHTE3€ OPraHUYECKHX BEIIECTB.

DKcrepuMeHTaIbHbIE METO/IbI U3yYEHHS BEIECTB U MX MpEeBpalleHuil: u3ydeHne (pu3sn4eckux CBOMCTB yIiaeBOIOPOAOB (PacTBOPUMOCTH),
KAueCTBEHHBIX pPEaKIUi YIIIEBOJOPOJIOB Pa3NUYHBIX KiaccoB (oOeclBeynBaHUE OPOMHOM WMIU MOAHOW BOJBI, pacTBOpa MepMaHraHaTa Kalus,
B3aMMOJICHCTBHE alleTHIIEHa ¢ aMMHAYHBIM pacTBOpOM okcuzaa cepedpa(l)), kauecTBeHHOE OOHapy>KEHHE YIriiepoja U BOJOPOJia B OPraHUYeCKUX
BElIECTBaX, MOJTYYEHHE ATHJIEHA U H3YyYEHHUE €ro CBOWCTB, O3HaKomJieHHEe ¢ koulekiusmu «HedTte» um «Yromp», ¢ obpasmamu IiacTMacc,
Kay4yKOB U PE€3UHBI, MOJEIMPOBAHUE MOJIEKYJI YIIIEBOJOPOAOB U raJOr€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucnopoacoaepxamme oprannyeckne CoeINHEHUsI.



[IpenenpHble onHOATOMHBIE crUpThl. CTpoeHHE MOJEKyJN (Ha mpuMmepe MeTaHoja M 3TaHoina). ['omonoruueckuid psia, oOuias Gopmyina,
M30MepHs, HOMEHKJIaTrypa W kiaccuukanus. Duznyeckre CBOWCTBA MNPEIEIbHBIX OIHOATOMHBIX CHHPTOB. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH CIHUPTOB. XUMHYECKHE CBOMCTBA: pPEaKUMM 3aMEIICHUs, JerujapaTaliiy, OKUCJIEHMs, B3aUMOJEWCTBUE C OPraHUYECKUMHU U
HEOpPraHWYeCKMMH KuciaoTtamu. KauecTBeHHas peakuus Ha OJHOATOMHbIE CHUPTHL. JleMCTBME 3TaHOJAa M METAHOJIA HA OPraHM3M YeJIOBEKa.
CriocoObl MosTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH PU3HMUECKUX U XUMHUECKUX CBOMCTB.

MHoOroaTtoMHble CIUPTHI — ATWJIECHIVIMKOIb U TIULEepuH. PU3NUECKUe U XUMUYECKUE CBOMCTBA: pPEaKLMM 3aMELICHUs], B3aUMOJICHCTBUE C
OpraHWYEeCKMMH W HEOPraHWYECKHMH KHCIIOTaMH, Ka4ECTBEHHAas PeaklMs Ha MHOTIOAaTOMHbIE crUpThl. [IpeacTtaBieHne o MexaHU3Me peakuui
HyKJIeohUIbHOrO 3aMmeleHus. JleficTBue Ha opranu3M yenoeka. CrocoObl MOMydeHUs! U MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIBI, B3AMMHOE BIIMSHUE THAPOKCOTPYNIBI U OeH30IbHOTO sifpa. dusnyeckue cBoiictBa (penona. OcodbeHHOCTH
XUMHYECKHX CBOWCTB ¢eHona. KadectBennple peaknuu Ha ¢eHosl. TokcuyHOCTh (eroma. CrnocoObl MOMydeHHs] W NpUMEHeHHe (eHoa.
denondopmanbIeruiHas cMoa.

KapOonumnbHble coeTMHEHUS — albACTUABl U KETOHBI. DIEKTPOHHOE CTPOEHUE KapOOHUIIBHOU rpynmbl. ['oMonoruueckue psasl anbaeruioB
U KETOHOB, o0mmIas Gopmysa, U30MepHs U HOMEHKIaTypa. OU3NYECKUe CBOWCTBA AJBJICTHIOB U KETOHOB. XMMHYECKHE CBOMCTBA alIbJCTHUIOB U
KETOHOB: peakuuu npucoennHeHus. OKUCIEHHE albJErH/ioB, KaUeCTBEHHbIE peakluu Ha ajabaeruabl. CrnocoObl MOJy4YeHUs W MPUMEHEHHE
aJbJIETUIOB U KETOHOB.

O/HOOCHOBHBIE MpeeNibHbIe KapOOHOBBIE KUCIOTh. OCOOEHHOCTH CTPOSHUS MOJIEKYJ KapOOHOBBIX KHMCIOT. M30Mepusi 1 HOMEHKIATypa.
duznyecknue CBONCTBA OJHOOCHOBHBIX MpPENETbHBIX KApOOHOBBIX KHUCIOT. BOZOpOAHBIE CBSA3M MEXAY MOJEKyIaMu KapOOHOBBIX KHCIIOT.
XUMUYECKHE CBOWCTBA: KMCIOTHBIE CBOWCTBA, PEAKIIMs 3TEpUPHUKALINH, PEAKLIUU C yIaCTUEM YTJIIEBOIOPOAHOrO paarkana. OCOOEHHOCTH CBOMCTB
MypaBbUHON KHUCIOTHI. [ToHSITHE O MPOM3BOIHBIX KapOOHOBBIX KHUCIOT — CIOXKHBIX 3(pupax. MHorooOpasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH
CBOMCTB HETIPEICTHHBIX U apOMATHUECKUX KapOOHOBBIX KUCIIOT, IUKAPOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpencTaBuTenu BHICIIUX
KapOOHOBBIX KHCIIOT: CT€apUHOBAs, MAJbMUTHHOBAS, OJCHHOBAS, JUHOAEBAA, AUHONeH08ass KUCIOTHl. CrmocoObl MONydYeHUss U MpPUMEHEHHE
KapOOHOBBIX KUCIOT.

Crnoxusie 3¢gupsl. ['oMonorudyeckuii psa, oomas ¢popmyrna, H30Mepusi U HOMEHKIaTypa. OU3ndecKue 1 XUMUYECKHE CBOMCTBA: TUIPOIU3 B
KHUCJION U IIEJIIOYHOM CpeIE.

XKupsl. Ctpoenue, puznyeckue 1 XUMHUECKUE CBOMCTBA KHUPOB: THAPOIU3 B KUCIONW U IIEN04HON cpene. OCOOEHHOCTH CBOMCTB KHUPOB,
coJiep KaInX OCTaTKU HETIPEACIbHBIX JKHPHBIX KUCIOT. JKUpHI B IpUpoO/IE.

MBUT4 KaK COJTM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mias xapakTepucTrka yrieBooB. Kiaccudukanus yrineBoaoB (MOHO-, IHU- M Toducaxapuabl). MoHOcaxapuabl: TIOKo3a, QpykTo3a,
rajakTosa, pu0o3a, nezokcupuodosa. dusznyeckue cBoiicTBa U HaxoXxJaeHHE B npupojie. PoTocuHTe3. XMMHUUECKUE CBONCTBA TITFOKO3bI: PEAKIINH C



y4acTHMEM CIHPTOBBIX U albJAETHIHOW TpyHI, CHUPTOBOE MU MOJOYHOKMcIOe OpoxkeHue. IlpumeHeHue T1moKko3bl, €€ 3HAaYeHHE B
KU3HEIEIATENIbHOCTH opraHu3Ma. /lucaxapuabpl: caxaposa, ManbTo3a U JIakTO3a. BoccTaHaBinuBarolue M HEBOCCTAHABIIMBAIOIINE JAMCAXAPUIBL.
I'unponus nucaxapunos. Haxoxnenue B npupoje u npuMeHenue. [lonncaxapuasl: kpaxmai, INIMKOTeH U 1ejuitoso3a. CTpoeHue MakpOMOJIEKYJ
KpaxMasa, IJIMKOreHa U 11eJuIt0J103bl. Pu3ndeckrue CBOWCTBA Kpaxmaia U HEeJIIHI03bl. XMMUUYECKHE CBOMCTBA KpaxMalla: THAPOJIN3, Ka4eCTBEHHAs
peakuus ¢ MoAoM. XMMHUYECKHE CBOMCTBA LIEUIIOJIO03bI: TMAPOJIN3, MOSydyeHHe 3(GupoB LeiIroso3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIEINK).

OKClepUMEHTAJIBHBIE METOJbl M3YyYEHHUS! BELIECTB U MUX IPEBPALICHUI: PAaCTBOPUMOCTh Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJAEHUCTBHE
3TAaHOJIa C HATPUEM, OKHUCIIEHHUE STHJIOBOTO CIIUPTA B ajbJErU]l Ha PACKaIEHHON MeIHOW MPOBOJIOKE, OKMCIEHHUE 3THJIOBOIO CIUPTAa AUXPOMATOM
Kajaust (BO3MOXHO MCIIOJIb30BAaHUE BHJEOMATEpPHANIOB), KAueCTBEHHbIE pPEAKUMHM Ha anbJeruipl (¢ THApOKcuaoM auammuHcepedbpa(l) u
ruapokcuaoM Meau(ll)), peaknus rmuepuna ¢ rugpokcuom meau(ll), xumudeckue cBolicTBa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMOJEHCTBHE
pacTBopa rioKo3sl ¢ ruapokcuiom meau(ll), B3aumonenicTBre kpaxmaiia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTANBHBIX 3a1a4 1Mo TemaMm «CrupTsl U
benonb, «KapOboHOBbIe KUCHAOTHI. Cl10KHBIE UPHI.

A3oTcoaep:Kalye OpraHnyecKue coeMHeHHUsl.

AMUHBI — OpraHu4yecKre Mpou3BOJHbIe aMMuaka. Kiaccupukauss aMuHOB: anudaTudeckie U apoMaTudecKue; IIepBUYHbIC, BTOPUYHBIE U
tpernunble. CTpoeHre MOJIeKyl, o0masi ¢popmyia, U30Mepusi, HOMEHKJIATypa U (pu3mueckue cBOMCTBa. XMMHUYECKOE CBOMCTBA allM(haTHUECKUX
aMHHOB: OCHOBHBIE CBOMCTBA, AJIKWJINPOBAHKE, B3aUMOACUCTBHE IEPBUYHBIX AMUHOB C a30TUCTON KUCIO0TOM. COlM aIKnIaMMOHUS.

AHWIVH — IIpeICTaBUTENIb aMUHOB apoMaTHdeckoro psaa. CtpoeHue aHuianHA. B3auMHOe BIIMSHUE TPyl aTOMOB B MOJIEKYJIE aHUJIMHA.
Oco6eHHOCTH XUMUYECKUX CBOIMCTB aHWINHA. KauecTBeHHbIe peaklinu Ha aHWIMH. CiocoObl OTY4YeHUs U IPUMEHEHHe alu(aTH4ecKuX aMUHOB.
[TonydyeHnne aHWIMHA U3 HUTPOOEH3071a.

Amunokucnotel. Homenknarypa u u3zomepus. OTIenbHbIE NPEICTaBUTENN 0-aMUHOKHUCIOT: INIMLUH, anaHuH. duznueckue CBONCTBA
aMMHOKHUCIJIOT. XMMUYECKHE CBONMCTBA aMHMHOKHCIIOT KaK aM(OTEPHBIX OpPraHMYECKHX COCIMHEHWMH, peakiys MOJMKOHJEHCAIMH, 00pa3oBaHMe
NENTUAHOM CBs3U. bruosornyeckoe 3HaueHne aMMHOKUCIOT. CHHTE3 ¥ THAPOJIN3 MENTHIOB.

benku xak nmpuponnbsie nonumepsl. [lepBuuHas, BTOpUYHAs M TpeTUYHAs CTPYKTypa OeslkoB. XUMHYECKHE CBOMCTBa OENKOB: THJIPOJIH3,
JieHaTypalys, KaYeCTBEHHbIE PEaKIIK Ha OENIKHU.

DKcIepUMEeHTaIbHbIE METO/IbI U3YUYEHUs BEIIECTB U UX MPEBPALCHU: pacTBOpEHHE OEIKOB B BOJIE, JIeHATypalys OelIKOB IPU HarpeBaHMH,
[[BETHBIE PEaKIMU Ha OENIKH, pelIeHne SKCIePUMEHTAIBHBIX 3a/1a4 [0 TeMaM «A30TcoeprKallie opraHuyeckie coenHeHus» 1 «Pacno3HaBanue
OpPraHUYECKUX COEAMHEHUI».

BbicokomosiekysipHbIe COeJUHEHHUS.

OCHOBHbBIE TIOHATHS XMMHMHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, IOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEpPU3ALNH,
cpenHss MoJeKysgpHas Mmacca. OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUI — OJMMEPHU3ALUS U TOJIMKOHICHCALINS.



[TomumepHble Matepuansl. [lmactmaccsl (HONMMATHIIEH, MOJIMIIPONWIEH, MOJIMBUHWIXJIOPU[, TOJUCTUPOJ, HOJMMETHIMETaKpuiar,
HOJIUKApOOHATHI, HOJIUITUICHTEpe(TaNaT). Y THiIN3alus U nepepaboTka IIacTUKa.

DnacToMephl: HATYpAJIbHBIA KayuyyK, CHHTETHYECKHE Kayuyku (OyTaIueHOBBIA, XJIOPOIIPEHOBBIHN, N30IPEHOBHII) U CUJIMKOHBL. Pe3nHa.

BosiokHa: HaTypabHbI€ (XJIOMNOK, IIEPCTh, MENK), UICKYCCTBEHHBIE (BUCK03a, alleTaTHOE BOJIOKHO), CHHTETHYECKHUE (KaIllPOH U JIaBCaH).

[Tonumeps! ciennanbHOro Ha3HaYeHus (TedIoH, KeBJap, 3JeKTPONPOBOASIIMIE [TOJUMEPB], OHopa3IaraeMble OJIUMEPHI).

DKCcIepUMEHTAIbHBIE METO/Abl M3YYCHHs BEIIECTB M MX IPEBpAIICHUI: O3HAKOMIIGHHE C OOpa3llaMud HPUPOJHBIX M HMCKYCCTBEHHBIX
BOJIOKOH, INIACTMACC, Kay4yKOB, PELICHUE DKCIIEPUMEHTAIIBHBIX 3a/a4 110 TeMe «Pacro3HaBanue 1m1acTMace ¥ BOJOKOHY.

Pacuérnble 3anaun.

Haxoxaenue MonekynspHOH (QOpMyJibl OpPraHMYEeCKOro COEJUHEHHs I10 MAacCOBBIM JOJSM 3JIEMEHTOB, BXOSIIUMX B €ro COCTaB,
HAaXO0X/IEHHE MOJICKYIIAPHOIN (OPMYJIBI OPraHUYECKOr0 COSUHEHHS 10 Macce (00bEMY) MPOAYKTOB CrOpaHUs, 110 KOJMYECTBY BELIECTBA (Macce,
00bEMY) TPOMYKTOB PEAKIWU W/WIM WCXOIHBIX BEUIECTB, YCTAHOBIICHHE CTPYKTYPHOH (POPMYIIBI OPraHMYEeCKOTO BEUIECTBA HA OCHOBE €ro
XMMHUYECKUX CBOMCTB MM CIOCOOOB MOJIyUEHHsI, ONPEICTICHNE 10JIU BbIXO/ia MIPOAYKTa peaKUH OT TEOPETUYECKH BO3MOKHOTO.

Me:xnpeamMeTHbIe CBS3H.

Peanuszanus MexXnpeaMeTHBIX CBsI3€d IPU U3YyUEHUH OpraHndeckoil xumuu B 10 Ki1acce oCyIiecTBIsSeTCs Yepe3 UCI0JIb30BaHNE KaK OOINX
€CTECTBEHHO-HAYYHbIX IMOHATHH, TaK U NOHIATUN, IPUHATHIX B OTJEJbHBIX [IPEIMETAaX €CTECTBEHHO-HAYYHOr'0 LIMKIIA.

OOme ecTeCTBEHHO-HAy4YHbIE IOHATHUS: SIBJICHME, HAy4HbIM (pakT, TUMOTE3a, TEOpHs, 3aKOH, aHalu3, CUHTE3, KiIaccudukauus,
HaOJI0IeHNe, U3MEPEHNE, SKCIIEPUMEHT, MOJIEJb, MOIETTMPOBAHHUE.

®dusnka: Marepus, aToM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOJIEKYyJa, SHEPreTMYeCKUd YpOBEHb, BEIIECTBO, TelO, OOBEM, arperaTHoe
COCTOSIHME BEIIECTBA, PU3NYECKUE BEIIMYMHBI, €IMHULIBI H3MEPEHUs, CKOPOCTb, YHEPT U, Macca.

buonorus: kierka, opraHusM, 3Kocuctema, ouocgepa, MeTaboau3M, HACAEACTBEHHOCTh, aBTOTPO(HBIN M TeTepoTpOo(HBINA TUIl MUTAHUS,
OporxeHue, GOTOCUHTES, bIXaHNE, OCJIKH, YIIIEBO/Ibl, )KUPBI, HYKIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadus: mone3Hble UCKOMIAEMBbIE, TOTIIIMBO.

TexHonorus: nNuIEeBbie MPOIYKThl, OCHOBBI PAllMOHAILHOTO MUTAHUS, MOIOIIIME CPEJICTBA, MAaTEpUaJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC

OBILIAS U HEOPTAHUYECKAS XUMUSA
Teopernyeckue 0OCHOBbI XUMHH.



AtoM. CoctaB aroMHbIX sjep. XuMuuecKuidl sinemeHT. M3otombl. CTpoeHHE 3JIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAaHTOBBIE YHCIA.
DHepreTHYecKue YPOBHU U MOIYpOBHH. ATOMHBIE opOuTanu. Kiaccupukaims XMMUIECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
9JIEKTPOHOB [0 AaTOMHBIM OpOWMTAISIM. DJIEKTPOHHBIE KOH(PHUIYypalMd aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO IEPHOJOB B OCHOBHOM H
BO30YKJIEHHOM COCTOSIHUM, 2JIEKTPOHHBIE KOH(UTYpAaLlUU HOHOB. DJIEKTPOOTPULATEIBHOCTb.

Ilepuognueckuii 3akoH u Ilepuoguueckas cucrema xumuueckux dsaemMeHTOB JI.M. MenpeneeBa. CBsi3p NEpPUOAMYECKOrO 3aKOHA U
[leprognueckoit cUCTEMBl XMMHUYECKHUX DJJEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOWCTB
XUMHAYECKHX JIEMEHTOB U 00pa3yeMbIX MUMH MPOCTHIX M CIOXKHBIX BEIECTB IO TPYMIaM U MepuoAaM. 3Ha4eHue mneproanyeckoro 3axona J[.M.
Meunneneesna.

XumHueckas CBsi3b. BUabl XUMHUECKOM CBA3M: KOBaJECHTHAas, MOHHAs, MeTallIMuyeckas. MexaHu3Mbl 00pa3oBaHMs KOBAJIEHTHOW CBS3U:
OOMEHHBIN U JOHOPHO-AKIENTOPHBIA. DHEPTUs M JUIMHA CBsI3U. [10IpHOCTD, HANPABIEHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOU CBs3U. KpaTHbIe
cBA3U. BopoponHas cBsi3b. MEKMOIEKYISIPHBIE B3aUMOICUCTBUS.

BaneHTHOCTh M BaJ€HTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYphl MOJIEKYJ C MX T€OMETPUYECKHM CTpOEHHEM (Ha
[IpUMEpEe COEAMHEHUH 3JIEMEHTOB BTOPOTO EPUOJIA).

[IpencraBieHnre 0 KOMIIEKCHBIX coenHeHusAX. CocTaB KOMIJIEKCHOTO MOHA: KOMILIEKCOOOpa3oBaTeb, JIUraHAbl. 3HaY€HUE KOMIUIEKCHBIX
coenrHeHMi. [IoHATHE 0 KOOPAMHALIMOHHON XUMHUH.

BeriectBa MOEKYISIpPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS. THIIbI KPUCTAJUIMYECKUX PEIETOK (CTPYKTYp) M CBOMCTBA BEIIECTB.

ITonsarue o aucnepcHbIX cuctemax. MctuHHble pacTBopbl. [Ipencrapnenne o KOIOUIHBIX pacTBopax. CrocoObl BeIpaKeHHsI KOHIIEHTpauu
pacTBOpOB: MaccoBas JOJI BEUIECTBA B pacTBOpPE, MOJISIpHAs KOHIEHTpaunus. HachbllleHHble M HEHACBIEHHBIE PACTBOPBI, PaCTBOPUMOCTD.
Kpucramnoruaparst.

Krnaccudukanys 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. TpUBUANbHBIE HA3BaHMS OTHENIbHBIX IPEACTaBUTEIEH HEOpPraHWYecKUX
BEILECTB.

Knaccugukaius XuMU4ecKux peakiyii B HEOPraHMUECKOW U OPraHu4ecKol XMMHUHU. 3aKOH COXPAHEHUS MAaCChl BEIIECTB; 3aKOH COXPaHEHUS
Y TIPEBpAICHUS] SHEPTUU MPU XUMUYECKUX peakuusix. TernoBbie 3pPexThl XUMHUUECKUX peakiuid. TepMoXxuMuyeckue ypaBHEHUSI.

CKOpoCTh XUMHYECKOW peakIuu, €€ 3aBUCUMOCTh OT pa3iIUyHbIX (akTopoB. ['oMoreHHble M reTeporeHHble peakuuu. Karamuz u
KaTaJau3aTophl.

OOpatuMble M HeoOpaTUMbIe peakIuu. XUMHUYeckoe paBHoBecue. KoHCTaHTa XuUMHUYecKOoro paBHOBecHs. (DakTopel, BIMAIONINE Ha
ITOJIOKEHNE XMMUYECKOTO PABHOBECHS: TEMITEpATypa, AaBICHUE U KOHIEHTPALIMU BEUIECTB, y4acTBYOMUX B peakuuu. [Tpunnun Jle [laTense.

OnexkTponuTnyeckas auccouuanus. CunpHble U cinadble AeKTponuThl. Ctenenp nucconnanuu. Cpena BOJHBIX PACTBOPOB: KUCIIOTHas,
HelTpanbHas, menoyHas. Boroponusiit mokaszarens (PH) pactBopa. 'maponus coneil. Peakiuy noHHOTO 0OMeHa.



OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. CreneHb okuciaeHua. OKHUCIUTENIb W BOCCTAaHOBHUTENb. [Ipomecchl OKHCIEHUS W
BOCCTaHOBJICHHA. BakHe1IMe OKUCIUTEIN U BOCCTAHOBUTENN. METO 3IEKTPOHHOTO Oananca. DIIEKTPOIN3 paCTBOPOB M PACIlJIaBOB BEIIECTB.

OKClepUMEHTANIbHBIE METO/blI M3Y4YEHMsI BEIIECTB U MX MPEBPALLEHUI: Pa3jIoKEHHUE MEPOKCHIAa BOJOPOJa B NMPUCYTCTBUM KaTalau3aTopa,
MOJIEJIN KPUCTAJUIMYECKUX DPEUIETOK, IPOBEIEHUE peakluil MOHHOIO OOMEeHa, ONpEeeNIeHHE Cpelbl PacTBOPOB C IMOMOULIbIO HHIAMKATOPOB,
U3y4€HHE BIUSIHUS PA3JIMYHbIX (PaKTOPOB HA CKOPOCTh XMMUYECKON peakuy U MOJO0KEHNE XUMUUECKOT0 PAaBHOBECHS.

Heoprannueckasi xumus.

[Tonoxxenne HemeraioB B Ilepuoanueckoit cucreMe xumuueckux 3nemeHToB J[.M. MenaeneeBa U 0COOEHHOCTH CTPOEHHUSI MX aTOMOB.
dusnueckue cBoiicTBa HeMETAIIOB. AJUIOTPONMS HEMETAUIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

Bonopon. Ionyuenue, ¢usnueckne M XMMUYECKHE CBOMICTBA: peaklMM C MeTalyIlaMM M HeMeTallJlaMHd, BOCCTaHOBMTEJIbHbBIE CBONCTBA.
I'mapuael. TornmMBHBIE JIEMEHTHI.

lamorensl. HaxoxaeHwe B TpHpone, CHOCOOBI IMONyYeHHUs, (PU3UYECKHEe W XUMHUYECKHE CBOMCTBa. [ anmoreHoBomopoisl. Bakueimnme
KHUCJIOPOACOAEpIKaIlie COeAMHEHUS raoreHoB. JIabopaTopHble M IPOMBILUIEHHBIE CIIOCOObI IOJIy4eHUs ranoreHoB. [IpuMeHeHne rajioreHoB U ux
COETUHEHUH.

Kucnopon, o30H. JIabopaTopHble U MPOMBIIIJIEHHBIE CLIOCOOBI TIOAy4YeHUs Kuciaopoaa. dusnueckue u XMMUUYECKHUE CBOICTBA U IPUMEHEHHE
KHCII0po/ia ¥ 030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxienue B mpupoe, CrocoOsl monydeHus, Gpusndeckue U xummdeckue cpoiictea. CepoBomopo, cymbduabl. Oxeua cepoi(1V),
okcup cepbl(V1). CepHucTas U cepHasi KUCIOTHI M UX coiil. OCOOEHHOCTH CBOUCTB CepHOM KUCIOThI. [IpuMeHeHne cepsl U €€ coeAMHEHU.

Azot. HaxoxxaeHue B mpupoje, Croco0bl NoaydeHus, GU3NIecKue 1 XUMUYECKHe CBOcTBa. AMMHUaK, HUTpUAbL. OKCUABI a30Ta. A30THCTas
1 a30THAast KUCJIOTHI ¥ UX coIu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHune a30Ta u ero coeJuHeHU. A30THbIE y100pEeHHUSI.

®ocdop. Haxoxnenue B mpupojie, crocoObl mnoiydeHus, puznueckue U xumuueckue cporctBa. @ochuasl u Gochun. Oxcuast dpocdopa,
dochopnas xkucnora u e€ conu. Ilpumenenne gocopa u ero coenunennit. @ocopusie ynoOpeHus.

VYraepoll, HAX0XAEHUE B IPUPOJE. AJITOTPOITHbIE MoJUpHUKauy. PU3HMUEcCKHue 1 XUMUYECKHEe CBOMCTBA MPOCTHIX BEIIECTB, 00pa30BaHHbBIX
yraeponom. Okcup yraepona(ll), okcun yrnepona(lV), yronbrast kucioTa u €€ conu. AKTUBUPOBAHHBIN YTOJIb, afcopOus. Dynnepensl, rpadeH,
yTJIepOIHbIE HAHOTPYOKHU. [[puMeHeHre mpoCThIX BEIMIECTB, 00Pa30BaHHBIX YTIIEPOJIOM, U €r0 COSTMHEHHH.

Kpemuuii. Haxoxxaenue B mpupoje, crocoObl MoidydeHus, ¢puznueckue M xumuueckue cpoicTtBa. Oxcua kpemuus(1V), kpemHueBas
KHCII0Ta, CWIIMKAThI. [IpumMeHenne kpeMHus u ero coeinHeHnil. CTEKII0, ero Noay4eHHue, BUIbl CTEKIIA.

[Tonoxxenne mertamioB B Ilepuogmueckoil cucreMe XMMHUYECKUX 3J1eMEHTOB. OCOOEHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000JOYEK aTOMOB
MetaiioB. O6mue dusnueckue cBoiicTBa MeTauioB. [IpruMenenne MetayuioB B ObITY U TexHHKE. CIIaBbl METAJUIOB.

DNEeKTPOXUMHUUYECKUHN psia HanpsbkeHud MeTayuioB. OOmme crocoObl MOMyYeHHs METAJJIOB: THAPOMETAJUTYPrHsi, MUPOMETaUTyprus,
anekTpoMeTautyprus. [lonstue o koppo3un MetayioB. CrocoObl 3alIUTHI OT KOPPO3HH.



Obmas xapakrtepuctuka MetaiioB |A-rpynnbl [lepuonuyeckoil cucteMbl XHMHUYECKHX d3JeMeHTOB. Harpuil u kanwii: momydeHwue,
¢du3nvecKkre 1 XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U UX COCINHCHHIA.

OO6mas xapaktepuctuka MmetamioB |IA-rpynmer [lepuonudeckoil cMCTeMbl XMMHUYECKHX 3JIEMEHTOB. MarHuii M KalbLUil: IMOJy4eHHE,
¢bu3nyeckre 1 XuMUYeCKHe CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEUIECTB U UX coeAMHEHUN. JKECTKOCTh BO/IBI U CIOCOOBI €€ yCTpaHEHUS.

AnroMuHuil: mony4yeHue, (pU3MUYECKHMe M XUMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOrO BEUIECTBA M €ro coeAuHEeHUW. AmdoTepHbie
CBOMCTBA OKCH/Ia ¥ THAPOKCH/IA ATTFOMUHHUS, THAPOKCOKOMILIEKCHI IIFOMUHUSI.

OOm1ast xapakTepUCTHKA METaIIOB T0004HBIX noarpymi (b-rpymm) Ileproaunaeckoil CHCTEMbI XUMUYECKHX 3JIEMEHTOB.

dusnyeckrue U XUMUYECKUE CBOMCTBA XpoMa U ero coequHeHuid. Okcunabl u ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomatsr u
JIUXPOMATHI, UX OKHCIUTENbHBIE CBOMCTBA. [lonydyeHne u npuMeHeHue Xxpoma.

dusnyeckre ¥ XUMHUYECKHE CBOWCTBA MapraHila U ero coenuHenuil. Baxuelimme coenunenus mapranua(ll), mapranua(lV), mapranmna(V1)
u mapranna(VIl). [lepmanranaT kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

du3nyeckue U XMMHUYECKUE CBOMCTBA Kene3a U ero coeauHeHuit. Okcunpl, ruapokcuabl u conu xenesa(ll) u xeneza(lll). I[Tomyuenue u
MIPUMEHEHHUE Kelle3a U €ro CILIaBOB.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coeuHeHnil. [loirydenrne u npuMeHeHne Meau 1 €€ COEIMHEHU .

[uHk: monyveHue, GU3MUECKUE M XUMHUYECKHE CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCHAA W THAPOKCHAA IIUHKA, THIPOKCOKOMILIEKCHI
nuHKa. [IpuMeHeHne MHKa U ero CoeIMHEHUH.

DKcIepUMEHTAIbHbIE METO/IbI U3YYEHHsI BEILIECTB M MX MpeBpallleHuil: n3yueHne oopa3ioB HEMETaJIOB, TopeHue cepsbl, Gocdopa, xenesa,
MarHusi B KHMCJIOPOJE, M3y4YeHHE KOJUIEKIMH «MeTayibl U CIUIaBbl», B3aUMOJIEHCTBUE IIETOYHBIX U IIEOYHO3EMENbHBIX METAJUIOB C BOJOM
(BO3MOYKHO MCHOJIb30BaHUE BUJEOMATEPHATIOB), B3aUMO/ICHCTBHE IIMHKA U XeJle3a C PaCTBOpaMM KUCJIOT U I1Ieoyell, KaueCTBEHHbIE peaKIMi Ha
HEOpPTraHMYECKHEe aHWOHBI, KATHOH BOJOPOJa U KaTHOHBI METAJUIOB, B3aMMOICHCTBHE THIPOKCHIOB aTFOMUHHS U IIMHKA C PACTBOPAMH KHUCJIOT U
IIeJI04Yel, pelleHue JKCIepUMEHTaIbHbIX 3anay 1no TtemMaMm «[amorens», «Cepa u e€ coeauHeHUs», «A30T U (Hochop U HX COCTUHEHUSN,
«MeTansl TIaBHBIX MOATPYIIY», «MeTasibl TOOOYHBIX TOATPYIII.

XuMUA U )KU3Hb.

Pone xuMun B 0O€CTIeYeHNN YCTOMYMBOTO pa3BHUTHUs deloBedecTBa. [OHATHE O HAYYHBIX METOJAaX TMO3HAHHS M METOIOJIOTUH HAyYHOTO
uccnenoBanus. HaydHble NpUHIMITBEI OpraHU3aliid XUMHUYECKOT0 MPOU3BoCTBA. [IpoMBIIIIEHHbIE CITOCOOBI MOTY4YEeHUS! BXKHEHIINX BEIECTB (Ha
pUMepe MPOU3BOJCTBA aMMHUAKA, CEPHOM KHCIIOTHI, MeTaHoJa). [IpOMBIIIIEHHBIE CIIOCOOBI MOMYyYEHHs] METAUIOB U CIUIABOB. XHUMHUYECKOE
3arpsi3HEHUE OKPY KaIoIIEeH cpeibl U ero nocieacTBus. Poib XxuMun B 00ecriedeHnH SHEPreTHYeCKO Oe30MacHOCTH.

XuMmust ¥ 3I0pOoBbe 4enoBeka. JlekapcTBeHHBIE cpeacTBa. [IpaBuiia HCIOTB30BaHUS JIGKAPCTBEHHBIX MPENaparoB. Poib XUMHUN B pa3BUTHU
MEIUIUHBI.

XUMUS UL OCHOBHBIE KOMITOHEHTHI, MMUIIEBbIE 100aBKU. Pob XuMHUK B 00ecriedeHnn MHUIIEBON O€30MacHOCTH.



Kocmernueckne n mapdromepnsle cpenctBa. beitoBas xumus. [IpaBmia 6€30macHOTO HMCIHOJB30BaHHUS TPEMApaTOB OBITOBOM XWMHUU B
IMOBCEAHEBHOM XKU3HU.

XuUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTEILHBIC MaTEPHAIbI (IIEMEHT, OSTOH ).

XUMHS B CEIBCKOM X03siicTBe. OpraHnYecKre ¥ MUHEPAJIbHBIC YI0OpECHHS.

CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalIbl, KPACKH, CTEKJI0, KepaMUKa. Marepualibl Jis 3JIeKTpOHUKU. HaHoTexHOI0THH.

PacuérHpic 3ama4n.

Pacuérel: Macchl BemiecTBa WM 00bEMA Ta30B MO W3BECTHOMY KOJHMYECTBY BEIECTBA, MAacce WM OOBEMY OJHOTO W3 YYaCTBYIONIMX B
peakIuu BelecTB, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIM OJHO W3 BEUIECTB MMEET NMPUMECH, Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOJYKTa PEaKklMu, €ClIH OJHO M3 BEIIECTB JAaHO B BUAE pPacTBOpa C OMpene’EHHONM MacCOBOM JoJeil pacTBOPEHHOTO
BEILIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHLEHTPALIMKU BEIIECTBA B PACTBOPE, IOJIM BBIXO/1A MPOJAYKTA PEAKIUU OT TEOPETUYECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexXmpeaMEeTHBIX CBsI3el U U3yYeHHUH O0IIel U HeopraHuueckoil xumuu B 11 kiacce ocyliecTBIsSeTCs Yepe3 UCI0Ib30BaHUE
KaK OOIIMX eCTeCTBEHHO-HAYYHBIX MMOHATHH, TaK U OHATUHN, IPUHATHIX B OTAEIBHBIX MIPEeIMETaX eCTECTBEHHO-HAYYHOTO IIMKIIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TOHSTHS: SBJICHUE, HAay4YHbIA (HaKT, THUIOTE3a, TEOPHs, 3aKOH, aHajiu3, CHHTE3, KiIacCHU(UKaIus,
MePUONYHOCTh, HAOJIOIEHNE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIE/b, MOJICTUPOBAHHUE.

®dusuka: Marepus, MHUKPOMHUP, MAKpPOMHUp, aTOM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, H3O0TOMNbI, PAJUOAKTUBHOCTb, MOJIEKYJIa,
SHEPreTHYECKUl YpPOBEHb, BEIIECTBO, TENO, O00BEM, arperaTHOE COCTOSHHME BEIIEeCTBA, WJCANbHBIN ra3, (PU3WYECKHUEe BETUYMHBI, €IMHMIIBI
HU3MEpEHHUs], CKOPOCTh, DHEPTHUS, Macca.

buonorus: knerka, opraausm, sKocucTema, omocdepa, MeTaboIM3M, MaKPO- U MUKPOIJIEMEHTBI, O€JIKHU, KUPBI, YIIIEBOJIbI, HYKICHHOBBIC
KHUCJIOTHI, PEPMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK IHEPTUU B IKOCUCTEMAX.

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMAeMbIE, TOTIINBO, PECYPCHI.

TexHonorus: XuMuyeckasl IPOMBILIIEHHOCTb, METAJULYPIHs, CTPOUTEIBHBIE MATEPUAIIBI, CEIIbCKOXO3AMCTBEHHOE MPOU3BOJACTBO, MUILECBAs
MPOMBIIIICHHOCTh, (papMarieBTHUecKasi MPOMBIIUICHHOCTh, MPOU3BOACTBO KOCMETHYECKHX IpEenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MAaTepHaJIOB, JIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[TPOT'PAMMEBI 110 XUMHWHN HA YIJIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUIA

JIMUHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUU C CUCTEMHO-ACSITENLHOCTHBIM MOJX0JJOM B CTPYKTYPE TUYHOCTHBIX PE3Yy/IbTaTOB OCBOCHUS MpeMeTa «XUMHUs» Ha yPOBHE
cpenHero o61iero 00pa3oBaHus BbIIEICHBI CIEAYIONINE COCTABIISAIONINE: OCO3HAHUE 00YYArOIIMMHUCS POCCUMCKON TpaXkIaHCKON MACHTUYHOCTH;
TOTOBHOCTh K CaMOpPa3BUTHUIO, CaMOCTOSITEIBHOCTH WU CAMOOINPEIEIICHUIO; HAJIWYME MOTHBALMM K OOYYEHHIO; FOTOBHOCTb U CIIOCOOHOCTH
00yJaroImuxcs PyKOBOACTBOBAThCS NPUHATHIMU B OOIIECTBE MpaBHJIAMH M HOPMaMH IOBEJCHHs;, HAIWYHE MPABOCO3HAHMS, SKOJOTMYECKON
KYJIbTYpPbl; CHOCOOHOCTH CTaBUTh LIEJH U CTPOUTH KU3HEHHBIC TJIAHBI.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XHUMHS» OTpaxkaroT cHOPMHPOBAHHOCTH ONBITA IMO3HABATEIHHOW M MPAKTUYECKOU
JEeSITeIbHOCTH 00Y4aOIIKXCsl B IIPOIlEcce peaiu3alun o0pa3oBaTeIbHON JEATEIbHOCTH.

JIMYHOCTHBIE pPE3YNbTaThl OCBOSHHS TNpeAMeTa «XUMHS» OTPaXkaloT CHOPMUPOBAHHOCTH OIBITA IO3HABATEIBHOM M TMPAKTHUYECKOU
JeSITeIbHOCTH 00YJaIOIIKUXCs B IpoIlecce peanu3aluy o0pa3oBaTeNbHON e TEIbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpa:kaaHCcKOro BOCIMTAHUSA:

OCO3HaHHUs 00YYaOLUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00513aHHOCTEMN, YBaKEHUS K 3aKOHY U ITPaBOIIOPSIIKY;

MPEACTABJICHUS O COIMATBHBIX HOPMaX U MpaBUIaX MEKIMYHOCTHBIX OTHOIICHHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPHU CO3JAHHM YYEOHBIX MPOEKTOB, PEIICHUH y4eOHBIX M MO3HABaTENbHBIX 3a/1ad,
BBIITOJIHEHUHM XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI JIPYTUX MPU aHAIN3€ DPA3JIMYHBIX BUIOB Y4YEOHOM
NeSITENIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAYyYHOMY HAcCJIeIUI0 OTEYECTBEHHON XUMUU;

yBaXKeHMsI K MpoIleccy TBOpYECTBA B 0OJACTH TEOPUHU U MPAKTUUYECKOrO MPUIOKEHHUS XMMHH, OCO3HAHMS TOTO, YTO JIaHHBIE HAYKU €CTh
pe3yibTaT IIUTEIbHBIX HAOMIOACHUHN, KPOTIOTIMBBIX SKCTIEPUMEHTABHBIX IIOMCKOB, IIOCTOSTHHOTO TPyAa YYEHBIX U MTPAKTUKOB,

WHTEpeca U TO3HABATEIbHBIX MOTHBOB B MOJYYSHHH M MOCIEAYIONIEM aHaIn3e WH(OPMALUU O MEPEelIOBBIX TOCTHKEHUSX COBPEMEHHOU
OTEUECTBEHHOU XMMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHHBATh CHUTYallUH, CBSI3aHHBIE C XUMHUYECKUMH SBICHUSMHU, U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IIEHHOCTH;



TOTOBHOCTH OIICHMBAaTh CBOE TOBEJIEHHE M TMOCTYNKH CBOUX TOBApHUINEW C MO3UIMI HPABCTBEHHBIX U IPABOBBIX HOPM U C Y4YETOM
OCO3HaHUS MTOCIIEICTBUM ITIOCTYIIKOB;

4) popMHUpPOBaHUS KYJIBTYPbI 310POBbS:

MOHUMAaHUs IIEHHOCTEeH 370poBOoro M Oe3omacHOro olpasa KH3HU, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHOMY
(bu3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOIr0IeHHS TTpaBUII 0€30MacHOT0 OOPALICHHUS C BEIIECTBAMU B OBITY, TOBCEJHEBHOM KU3HU, B TPYIOBON JAEATEIBHOCTH;

MOHMMAHMsI LIEHHOCTH TMPaBWJ WHAWBUAYAJIBHOTO W KOJUIEKTMBHOTO O€30MacHOTO IMOBEIEHHS B CUTYaIUSX, YIPOXKAIOIIUX 30POBBIO H
JKU3HU JIFOJIEH;

OCO3HAaHUS MOCIEACTBUIA U HEMPUATHS BPEAHBIX MIPUBBIYEK (YIOTPEOIECHUS aJIKOTOJIsl, HAPKOTHUKOB, KypeHHS);

5) TpyaoBOro BocnuTaHMA:

KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATENLCKON AEATEIBHOCTH, OOIECTBEHHO TOJIE3HON, TBOPUYECKON M APYTHX BHIAX
NeSITeNIbHOCTH;

YCTaHOBKM Ha aKTUBHOE y4acTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 COIMANBbHON HAMPaBICHHOCTH (B PaMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUEHHIO podeccuii pa3muyHoro posa, B TOM YHCJIe Ha OCHOBE IPUMEHEHHS TPEIMETHBIX 3HAHUH 10 XUMHUU;

YBaKEHUS K TPYAY, JIIOJSAM TPYZAa U pe3ylibTaTaM TPYIOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHUIYaJbHON TpaeKTOpuM oOpazoBaHMs, Oyaymiedl npodeccuu M pealn3anud cOOCTBEHHBIX
’KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUHU, MHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHUS:

9KOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOUICHHUS K IPUPO/Ie KaK NCTOYHUKY CYIIECTBOBAHUS JKU3HU Ha 3eMIIe;

MOHMMAaHMsI TJIO00ATBHOTO XapakTepa AKOJOTHYECKHX MpOoOJieM, BIMSHHUS SKOHOMHUYECKHX IIPOIECCOB HAa COCTOSHHUE TNPUPOJHOW W
COLIMAJILHON Cpeibl;

0CO3HaHMS HEOOXOAUMOCTH MCIIOJIb30BaHUS JOCTHXKEHUM XUMHUU JIJIs1 pEIIeHHs] BOIPOCOB PALMOHAIBHOTO MPUPOIOTIONIB30BAHMS;

aKTUBHOTO HETPHUATUS NEHCTBHUH, MPHHOCSIIUNX BpPEI OKPYKAIOMIEH MPHUPOIHON cpele, YMEHHUs NPOTHO3MPOBATH HEOIAronpHsTHBIC
AKOJIOTUYECKHUE TTOCIIEACTBUS PEANPHHIMAEMBIX TEHCTBUI M MTPEIOTBPAIIATh UX;

HQJINYMS Pa3BUTOIO HKOJOTHYECKOTO MBINUICHHUS, SKOJOTMYECKOW KYJbTYpHI, OIbITAa AESATEIbHOCTH SKOJIOTMYECKOH HarpaBlIE€HHOCTH,
YMEHHUS PYKOBOJICTBOBATbCSI HMMH B TI03HABATEIIbHOW, KOMMYHUKAaTHBHOM M COIMAJbHOM IpPAKTHKE, CIIOCOOHOCTH W YMEHHs aKTHBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHON MPaKTUKY;



-[IOHUMaHHsl CHEUM(DUKH XUMHUU KaK HAyKH, OCO3HaHUs € poyid B (DOPMUPOBAHHU PALMOHAIFHOIO HAyYHOTO MBIIUICHHS, CO3JaHHH
[EJIOCTHOTO TPEJCTABICHHUS 00 OKPYXKAIOIIEM MHPE KaKk O €JAWHCTBE NMPHPOJbl M YEIOBEKa, B TO3HAHMU IMPHPOAHBIX 3aKOHOMEPHOCTEH W
peleHn: mpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

-yOeKIEHHOCTH B 0C000# 3HAUMMOCTH XMMHH JJIsi COBPEMEHHOI HUBHJIM3AIMU: B €€ T'YMaHUCTHYECKOM HAMIPABICHHOCTH U Ba)KHOU POJIH B
CO3JIaHMU HOBOW 0a3bl MaTEePUAbHOH KYJIBTYpPbI, B PELICHHU TIJO0ANBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHUSl 4YEIIOBEYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MHUIEBON M HKOJIOTHUECKONW 0€30IMacHOCTH, B Pa3BUTUN MEIHMIIMHBI, 00ECIICYEHUH YCIOBUN YCHEUTHOTO TPYy/Ja U SKOJIOTUYECKH
KOM(OPTHO# KH3HH KaXKIOT0 YieHa 00IIeCTBa;

-€CTECTBEHHO-HAYYHOH I'PAaMOTHOCTHU: TIOHUMAaHUsI CYIIHOCTH METOJOB IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BATh OJyYaeMble 3HAHUS JUIsl aHANIW3a U OOBSCHEHHS SIBICHUI OKPYXKAIOUIEr0 MHpa M MPOUCXOAAIINX B HEM HM3MCHEHHH, YMCHUSI
JAcJIaTh 000CHOBaHHBIE 3aKIIOYEHNS Ha OCHOBE Hay4YHBIX (1)aKTOB U UMCIOIUXCA JAaHHBIX C LECJIbIO MMOJTYYCHHA JOCTOBCPHLIX BBIBOJOB,

-CIIOCOOHOCTH CaMOCTOSTEJILHO MCII0JIL30BaTh XUMUYECKHE 3HAHUS AJI pCIICHUA HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX;

-dHTEpeca K MMO3HAHMIO, UCCIICA0BATEIILCKOM ACSTEIbHOCTH;

-TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO M CaMOOOPA30BAHHUIO, K AKTHBHOMY ITOJYYCHHIO HOBBIX 3HAHHU [0 XHMMHUH B
COOTBETCTBUHU C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I;

-MHTEpeca K OCOOCHHOCTSM TpPyia B pa3iIHuHBIX chepax mpodecCHOHATBHOMN NesTeTbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOSHHS TPOrpaMMBbI 110 XUMHUH HA YPOBHE CPETHEr0 0011ero 00pa3oBaHUs BKIIIOYAIOT:

-3HaYUMble i1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIMIUXCA MEKIUCIUIIIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIE TOHSTHUS,
OTpaXXarolllie IIeJIOCTHOCTh HAy4YHON KapTHHBI MUpa U CHEHM(PHUKY METOJOB IO3HAHHUS, HCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (marepus,
BEIIECTBO, PHEPrus, sBJIEHHE, NPOLECC, CUCTeMa, HayuyHbIH (aKkT, MPUHLUI, THIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIEeIOBaHHE,
HaOJI0IeHNe, U3MEpEHNE, SKCIIEPUMEHT U IpYTHe);

-yHUBepcallbHble y4yeOHble JeicTBUS (IO3HaBaTelbHble, KOMMYHUKATHUBHBIE, PpETyJIsSTHUBHBIE), oOecneuynBaromue (OpMUPOBAHUE
(GYHKIIMOHATIBHOW IPaMOTHOCTH M COI[MAJIbHOIN KOMITETEHIIUU 00yYaronXcs;

-CIIOCOOHOCTh O0YYaIOIUXCsl UCHOIb30BaTh OCBOGHHBIE MEXIUCIUIIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEpCaJbHbIE yueOHBIE
JEMCTBYS B I03HABATEILHON U COLIMATIBbHON IIPAKTHKE.

MertanpeameTHble pe3yiabTaThl OTPAXAIOT OBJAJCHHE YHHUBEPCATbHBIMU YYE€OHBIMH MO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH H
PETYJIATUBHBIMU IEUCTBUSMHU.

ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIe 1eliCTBUS



1) 6a30BbIe JJOrHYecKHUe AelCcTBUS:

-CaMOCTOSATEIHHO (DOPMYITHPOBATH M AKTYAIU3UPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

-OnpeAcCiATE HCIW ACATCIBHOCTU, 3aldaBad IapaMCTPbl W KPUTCPUU HUX HOOCTHIKCHHUA, COOTHOCUTH PE3YJIbTAThl ACATCIBHOCTH C
MTOCTaBJICHHBIMH IICJISIMHU;

-MCIOJIb30BaTh NMPU OCBOSHUHU 3HAHWUU MPUEMBI JIOTHYECKOTO MBIIICHUS: BBIACIATh XapaKTEPHbIC MPU3HAKKA MOHATHI U YCTaHABIUBATh UX
B3aUMOCBA3b, UCITIOJIB30BATb COOTBCTCTBYIOIIMEC ITOHATHA AJIA O6’b$ICHeHI/ISI OTACJIIBbHBIX (l)aKTOB u SIBJICHI/Ifl;

-BLI6I/IpaTb OCHOBAHHA U KPUTCPUHN IJIA KJIaCCI/I(i)I/IKaHI/II/I BCHICCTB U XUMHNYCCKUX peaKHHﬁ;

-yCTaHaBJIMBaTh IPUYUHHO-CJICICTBEHHBIC CBSI3U MEK/Ty H3y4aeMbIMU SIBJICHHUSIMU;

-CTPOUTH JIOTUYECKUE pACCYXIeHUs (MHAYKTUBHBIC, JIEAyKTHBHBIC, MO AaHAJIOTWH), BBIABIATH 3aKOHOMEPHOCTH U MPOTUBOPEYUS B
paccMaTpruBACMBIX SABJICHUAX, q)OpMy.]II/IpOBaTI) BBIBOAbBI U 3aKJIIOUYCHU S,

-IPUMCHATL B MHNPOLCCCC IMO3HAHUA HCIIOJB3YCMbIC B XHMMHUHW CHMBOJMYCCKHUC (3HaKOBI)I€) MoAaciu, HpeO6paBOBI)IBaTI) MOACJIBHBIC
MIPEJICTABICHHUS] — XUMUYECKHI 3HAaK (CMMBOII) 3J€MEHTa, XUMUYecKkass (opmyia, ypaBHEHHE XUMUYECKOW pPeakIuu — MpU PEUICHHH Y4eOHBIX
MMO3HABATECIPHBIX M TPAKTUYCCKUX 3a]ad, MPUMCHATh Ha3BaHHBIC MOJCIIbHBIC TNPEJCTABICHUS I BBIABICHUS XapaKTEPHBIX IPHU3HAKOB
HN3Yy4aCMbIX BCIICCTB U XUMHUYCCKUX peaKuHﬁ.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:

-BJIaJIETh OCHOBAaMH METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHUYECKHUX PEaKIIHii;

-popMynUpOBaTh 1€MW M 3aJa4dl HCCIEIOBAHUS, MCIOJNB30BAaTh IMOCTABIEHHBIE M CAMOCTOSATENHHO CHOPMYTUPOBAHHBIE BOMPOCHI B
KauecTBE MHCTPYMEHTA MO3HAHMS U OCHOBBI 17151 JOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUIH;

-BJIaJICTh HABBIKAMH CaMOCTOATCIBHOI'O INIAHUPOBAHUA W TMPOBCACHHUA YUYCHUUYCCKHX OKCICPUMCHTOB, COBCPHICHCTBOBATH YMCHUA
Ha0II0JaTh 3a XOJOM TPOIECcCa, CaMOCTOSTEIIbHO MPOTHO3HPOBATH €ro pe3ysbTar, (PopMyIupoBaTh OOOOIIECHUS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAHUS, COCTABISATH OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM paboTe;

-puoOpeTaTh OMNBIT YYEHUYECKOW MCCIIEOBATENbCKON M TMPOEKTHOM JAEATEeIbHOCTH, TMPOSBIATH CIOCOOHOCTH W TOTOBHOCTH K
CaMOCTOATCIbHOMY ITOUCKY METOJO0B PCIICHUA MMPAKTHYCCKUX 3a1a4, IPUMCHCHHIO Pa3JIMYHbIX MCTOAOB ITO3HAHMA.

3) pabora ¢ ungopmanmei:

-OPHEHTUPOBATHCSI B PA3IMYHBIX HMCTOYHUKAX MHGPOpMAIUHU (HAYYHO-TIOMYJSpHAs JTUTepaTypa XUMHUYECKOTO COJIEp:KaHUs, CIPaBOYHBIC
mocobusi, pecypcbl VHTepHeTa), aHATM3UPOBaTh WHQPOPMAIMIO PA3IUYHBIX BHJIOB M (OPM TPEICTABICHUS, KPUTUYECKH OIICHUBATH €&
JIOCTOBEPHOCTH M HEITPOTHBOPECUHBOCTB;

-bopMyIMpOBaTh 3aMpOChl M MPUMEHSATH Pa3IMYHBIE METOJBI TPH TMOUCKEe W oTOOpe WHGOpMAIU, HEOOXOAMMOW il BBIMOTHEHUS
y4eOHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

-pruoOOPETATh ONBIT UCTIOIH30BAHUS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA U PA3IUYHBIX MTOMCKOBBIX CUCTEM;



-CaMOCTOSITEIbHO BBIOMpPATh ONTHMalbHYI (OpMYy HIpeicTaBieHus MHPopMauuu (cxembl, rpauKy, AUarpamMMbl, TaOJIULbI, PUCYHKH U
pyrue);

-HCIIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEJICTBA NPU paboTe ¢ XUMHUECKOW MH(OpMaIiei: MPUMEHATh MEXIpeAMETHbIE ((pU3nuecKue
U MaTeMaTU4YeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, a00peBUATypbl, HOMEHKIJIATYPY;

-MCI0JIb30BaTh 3HAKOBO-CUMBOJIMUYECKUE CPECTBA HATJISAHOCTH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE yYeOHbIe JeiicTBHS:

-3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKAaeMOM TEMBI B XOJI€ TUAJIOTa H/HMIIU TUCKYCCUH, BHICKa3bIBaTh UIeH, (POPMYITHUpPOBATh CBOH
IIPEJIOKEHUS OTHOCUTEILHO BBIIIOJHEHUS MPEAJIOKEHHOH 3a1auu;

-BBICTYIIATh C IPE3EHTALUEN PE3YIbTATOB [103HABATEIBHON AESITEILHOCTH, ITOJyUEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU
IIPU BBIOJHEHUH XUMHUYECKOTO KCIEPUMEHTA, IPAKTUYECKON pabOoThI 10 UCCIEA0BAHUIO CBOMCTB M3yyaeMbIX BEILECTB, pealu3aluu yueOHOro
IIPOEKTa, U (POPMYIMPOBATH BBIBOJIBI IO Pe3yJIbTaTaM MPOBEIEHHBIX UCCIIEAOBAHUM MyTEM COrIacoBaHMs MO3ULMH B X0/1€ 00CYXIeHHUs U 0OMeHa
MHEHUSIMHU.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

-CaMOCTOSITEIbHO IJIAHUPOBATh M OCYILECTBIISATH CBOIO MO3HABATEIIbHYIO JESTEIbHOCTb, ONpeesissi e€ el U 3aJjaud, KOHTPOJIUPOBaTh U
[0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH Ipe/UlaraeMblii aJropuTM AEWCTBUH NpU BHIIOJIHEHUH Y4YEOHBIX M HCCIIEAOBATENbCKUX 3a7ad,
BbIOMpaTh HanOosiee 3pPEKTUBHBIN CIOCO0 X PELIEHUs C YUETOM MOJIYyYEHHUS HOBBIX 3HAHUN O BEIIECTBAX U XMMHUECKUX PEaKLIUsX;

-OCYILIECTBIISITH CAMOKOHTPOJIb JESATEIbHOCTH Ha OCHOBE CaMOaHaIN3a U CaMOOLIEHKH.

MHNPEAMETHBIE PE3YJBbTATHBI

[IpenmeTHble pe3yabTaThl OCBOEHUS MPOTPaMMBbI [0 XUMHUHU Ha YIiyO0JIEHHOM ypOBHE Ha YPOBHE CPEHEro o0IIero o0pa3oBaHus BKIIOYAIOT
cneunpuyeckue A ydeOHOro mnpeaMmera «XHUMUS» HaydHble 3HAHUS, YMEHHMs U CHOCOOBI JEWCTBUI 1O OCBOEHHMIO, WHTEpHpETaluu U
MpeoOpa30BaHNI0 3HAHUMN, BUBI JIEATEIBHOCTH IO MOJTYYEHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3jMUHBbIX YYEOHBIX CHUTyalusX, a
TaK)X€ B PEAJIbHBIX )KM3HEHHBIX CUTYyallUsIX, CBA3aHHBIX ¢ XUMHEH. B mporpamme mo XMMHM NpEAMETHbIE pe3yNbTaThl MPEACTAaBICHBI M0 roJam
U3Y4EHHUS.

10 KJIACC

[IpenMeTHbI€ pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

-c)OPMHUPOBAHHOCTD MPEACTABIECHUI: O MECTE U 3HAUYEHUU OPraHUYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ POoJIH B 00eceYeHun
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA B PEIIEHUH MPOOIEM SKOJIOTHYECKOM, SJHEPreTUUECKON U MUIIEeBOI 0€30MaCHOCTH, B pa3BUTHH METUIIMHBI,
CO3JIaHMM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHHUKOB SHEPrHMHM, B OOECHEUEHHHM pPALMOHAIBHOTO MPUPOJONOIb30BaHUsA, B (HOPMUPOBAHUU
MHUPOBO33PEHHUS U O0IIEeH KyIbTYphl HEJIOBEKA, a TAK)KE IKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpelie;



BJIQJICHAE CHUCTEMOM XMMHYECKUX 3HAHMH, KOTOPAs BKJIIOYAET: OCHOBOIIOJATaloIUE IMOHATUS — XUMHYECKMM JJIEMEHT, aToM, AIpo U
JNIEKTPOHHAs 000JI0YKa aToMa, S-, P-, -aTOMHBIC OPOUTAIIH, OCHOBHOE M BO30YXIEHHOE COCTOSIHUSI aTOMa, THOPHIM3alUsl aTOMHBIX OpOUTAIICH,
WOH, MOJIEKYJIa, BaJICHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTD, CTENICHb OKHCJIICHHS, XUMHUYECKasl CBSA3b, MOJIb, MOJIIpHAsl Macca, MOJIIPHBINH 00BEM,
yIJIEpOJHBINA CKesleT, (YHKLUMOHAlbHAs TIpYIIa, paiaukall, CTPYKTypHble (GopMyibl (pa3BEPHYTbIE, COKpAIIEHHBIEC, CKEJIETHBIE), HU30MEpUs
CTPYKTYpHasi M IPOCTPAHCTBEHHAs (FreOMEeTpUYecKas, ONTHYECKas), N30MEpbl, TOMOJIOTUYECKUN PsJl, TOMOJIOTH, YIJIE€BOJOPOIbI, KUCIOPOI- U
a30TCOJEpXKAIIUE OPraHUYECKUE COECIUHEHUS, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS; TEOPUH, 3aKOHBI
(nepuoguyeckuii 3akon Jl. . MenneneeBa, Teopusi CTpoeHus opraHudeckux BemectB A. M. byTiepoBa, 3akoH coXpaHEHHUsI MacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAIIECHUS SHEPIHH IIPU XUMHUECKUX PEAKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMHU, MUPOBO33PEHUECKHUE
3HAHHUSA, JIe)KAllUe B OCHOBE IIOHMMAHHs NPUYMHHOCTU U CHUCTEMHOCTHM XMMHMYECKMX SIBJICHHUH; NPEICTABICHUS O MEXAaHU3MAX XUMHUYECKHX
peakuuii, TepMOAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX UX IMPOTEKaHUs, O B3AUMHOM BIIUSHUU aTOMOB U I'PYyII aTOMOB B MOJIEKYJIax
(MHIYKTUBHBINA U Me30MEpHBIH 3G eKThl, opueHTanThl | u |l pona); pakronornyeckue cBeeHUs O CBOWCTBAX, COCTaBe, MOMYyYCHUH U 0€30IacHOM
UCIOJb30BAHUU BAXKHEHMIIMX OPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOH JEsATEeIbHOCTH YEJIOBEKa, OOLIMX HAy4YHBIX MPUHIMIIAX
XMMHUYECKOI0 MMPOU3BOJICTBA (Ha MPUMEpe MPOU3BOJCTBA METAHOIIA, TepepaboTKu HeTH);

-cpOPMHUPOBAHHOCTh YMEHUMH: BBIABIATH XapaKTEpHbIE MPU3HAKKU IOHATHH, YCTaHaBIMBAaThb HUX B3aUMOCBS3b, MCIIOIb30BATh
COOTBETCTBYIOIIME TIOHATHS [IPU OUCAHUM COCTaBa, CTPOEHUS U CBOMCTB OPraHMUYECKUX COCIUHEHUI;

-c(hopMUPOBAHHOCTH YMEHUI:

HCMOJIb30BAaTh XUMHUECKYIO CUMBOJMKY JJIsI COCTABICHHUS MOJEKYJSPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
(bopMys1 OpraHNYEeCKUX BEIECTB;

-COCTaBJISITh YPAaBHEHUS XMMMUYECKHUX pEaKUUN M PacKpblBaTh MX CYHIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHHs 3JIEKTPOHHOro OajaHca 3TUX peaklUWi, peakluid MOHHOTO OOMEeHa MyTEM COCTaBJIEHUS MX IOJHBIX M COKPAIIEHHBIX HMOHHBIX
YpaBHEHUH;

-M3rOTaBJIMBaTh MOZEIN MOJIEKYJI OPTaHUYECKUX BEIIECTB I MIUIIOCTPALIMU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS];

-cOPMHUPOBAHHOCTh YMEHHUM: YCTAHABIIMBATH MPUHAJIEKHOCTh HM3YyYEHHBIX OPraHMUYECKHUX BEHIECTB MO HX COCTAaBy M CTPOEHHUIO K
OTIpeNIeIEHHOMY KJIacCy/TpyIIe COeAWHEHHH, 1aBaTh UM Ha3BaHHs 1O cuctemarudeckoil HomeHknarype (IUPAC) u npuBoanuTh TpUBHAIBHEIC
Ha3BaHUS U1 OTACIBHBIX NPEACTABUTENICH OpPraHWYEeCKUX BELIeCTB (STHJIEH, AaleTUJIeH, TOJYOJ, TJIMLEPHUH, OSTHIEHIJIHKOJb, (EHO,
dbopmanpaerua, alneranbIeru, aleToOH, MypaBbUHasl KUCJIOTA, YKCYCHAasi KUCIIOTA, CTEAPUHOBAsSI, OJICMHOBAS, MAJIbMUTHHOBAS KUCIOTHI, TIUIHH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIINH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOI U IPYTHE);

-cOPMHUPOBAHHOCTh YMEHUS ONpPEAENATh BUJ XMMHUYECKOHN CBSI3M B OPraHMUYECKUX COECTUHEHMSX (KOBaJeHTHas U WOHHAs CBS3b, G- U T-
CB$13b, BOJOPOJHAS CBS3b);



-cOPMHUPOBAHHOCTh YMEHHUS IPHUMEHATH IOJIOKEHUS TEOPUU CTPOEHHUs opraHuueckux BeuiectB A. M. byrtnepoBa ans oObscHeHus
3aBHCHUMOCTH CBOMCTB BEUIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTaB, CTpOEHHE, (PU3MUECKHE M XMMHUYECKHE CBOMCTBA THUIUYHBIX MPEICTaBUTENICH
Pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB: AaJKaHOB, LMKJIOAJIKAHOB, AJKEHOB, AJKaJMEHOB, AJKMHOB, apOMAaTHYECKHUX YIIJIEBOAOPOJIOB,
CIUPTOB, aJIbJIETUIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTHIX U CIOKHBIX 3PUPOB, )KUPOB, HUTPOCOECTMHEHUN 1 AMUHOB, aMUHOKHCIIOT, OEIIKOB,
YIJI€BOAOB (MOHO-, M- M MOJUCAXapUIOB), WILTIOCTPUPOBATh TCHETHYECKYIO CBSA3b MEXy HUMH YPaBHEHHSIMHU COOTBETCTBYIOUIMX XUMHUYECKUX
PEaKIHii C UCIIOIb30BAaHUEM CTPYKTYPHBIX (OPMYIL;

-c)OPMHUPOBAHHOCTH YMEHUS MTOATBEPK/IaTh Ha KOHKPETHBIX MPUMEpax XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHUYEeCKHUX
COEIMHEHMI OT KPaTHOCTH U THIA KOBAJIEHTHOMU CBS3H (G- U M-CBSI3U), B3AUMHOT'O BIIMSIHUSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIax;

-c)OPMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTh HMCTOYHUKU YIJIEBOJOPOIHOrO ChIpbs (HE(PTb, MPUPOIHBIA ra3, yroib), CHOCOOBI €ro
nepepadoTKU U MPAKTHUECKOE IPUMEHEHHE TTPOTyKTOB IepepaboTKy;

-cpOPMHUPOBAHHOCTh BIJIAJICHUS] CHUCTEMOM 3HAHMM O eCTECTBEHHO-HAyYHBIX METOJaX TO3HaHWs — HAONIOACHUM, W3MEpPEHUH,
MOJIETTUPOBAHUH, SKCIIEpUMEHTE (PEaTbHOM U MBICIIEHHOM) U YMEHUSI IPUMEHSATH 3TH 3HAHUS;

-c(hopMUPOBAHHOCTH YMEHUS IPUMEHSATH OCHOBHBIC OTEPAIIMH MBICIUTEIFHON EATEIbHOCTH — aHAJIN3 U CHHTE3, CPaBHEHHE, 0000IIeHHeE,
CHCTEMaTHU3alINIO, BBISABICHHE IPUIMHHO-CICICTBEHHBIX CBS3€H — JIJIsl U3Y4YEHUS CBOMCTB BEUIECTB M XUMUYECKUX PEAKIINN;

-c(hOpMUPOBAHHOCTh YMEHUMU: BBIABIATH B3aHMMOCBSI3b XMMHYECKUX 3HAHUN C HOHATHSAMM U TPEACTaBICHUSMH JPYIHMX €CTECTBEHHO-
HAy4YHBIX MpPEIMETOB A Oojiee OCO3HAHHOIO MOHMMAHHUS CYHNIHOCTH MaTepUaIbHOTO €JMHCTBA MHpPA, MCIOJIb30BaTh CHCTEMHbIE 3HAHUS IO
OpPraHUYeCKOM XMMUHU AJIs1 OOBSCHEHHS U IIPOTHO3UPOBAHUS SIBICHUH, UMEIOIMX €CTECTBEHHO-HAYUHYIO IIPUPOY;

-c(hopMHUPOBAHHOCTH YMEHHIA: MMPOBOJAUTH PACUETHI IO XUMHUYECKUM (OPMYJIaM M YpaBHEHUSM XUMHUYECKUX PEaKIHil ¢ WCTIOIh30BAHNEM
¢bu3nveckux BeMMUMH (Macca, 00bEM ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOMINX BEUIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAcU&€Thl 110
HaXO0XKJICHUI0O XMMUYECKOH (OpPMYIIbI BELIECTBAa MO M3BECTHBIM MACCOBBIM JOJSM XUMHMUYECKHX 3JIEMEHTOB, MPOAYKTaM CrOPaHUs, MIOTHOCTH
ra3000pa3HbIX BEIECTB;

-c(hopMHUPOBAaHHOCTh YMEHHWH: MPOTHO3UPOBATh, AaHATU3UPOBATh W OICHWBATH C TMO3HMIMH JKOJOTHYECKON OE€301MacHOCTH IOCIEICTBUS
OBITOBOI W MTPOM3BOJICTBEHHOH JIEATEIEHOCTH YeJI0BEKa, CBI3aHHOH C MepepaboTKO BEIIECTB, UCIIOJIF30BaTh MOJTYYCHHBIC 3HAHUS /ISl IPUHATHS
IPaMOTHBIX pelIeHHH MPoOIeM B CUTYalUsX, CBA3aHHBIX C XUMUEH;

-c(hopMUPOBAHHOCTH YMEHMI: CAMOCTOSITENIBHO MJIAHUPOBATh U MPOBOJUTH XUMHUECKUH HKCIEPUMEHT (IOJIy4YeHUE M M3y4YeHHE CBOMCTB
OpPTaHUYECKUX BEIECTB, KAa4eCTBEHHBIC PEAKIUH YIJIEBOJOPOJOB PAa3IMYHBIX KIACCOB M KHCIOPOJCOACPIKANINX OPTaHUYECKUX BEIIECTB,
pelieHne HKCIEPUMEHTATBHBIX 3a7ad IO PAclo3HABAHWIO OPTraHUYECKHX BEIIECTB) C COOIIOJEHHWEM IMpaBWJI O€30MacCHOTO OOpaIleHUs C
BelIeCTBaMH U JabopaTOpHBIM 000pyIoBaHHEM, (OPMYIHPOBATh IE€Tb HCCIEAOBAHUS, NPEACTABIATh B pa3iu4yHON (opMe pe3yabTaThl
HKCIEPUMEHTA, AaHATU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTH YMEHUI:

-co0MI0AaTh MpaBHUjIa 3KOJOTMYECKH IIeNIECOO0Pa3HOr0 MOBEACHHUS B OBITY M TPYIOBOM ACATEIBHOCTH B IIENSAX COXPAHEHUS CBOETO
310POBbS, OKPYXKAIOILIEH TPUPOJHOM CPelbl U JOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

-OCO3HABaTh OIACHOCTh TOKCHYECKOrO JCHCTBUS Ha YKUBBIE OPraHMU3Mbl OIPEHCIEHHBIX OPraHWYECKHX BEIIECTB, MOHUMAs CMBICI
mokazareis ITJK;

-aHAIM3UPOBATH 11E€IECO00PA3HOCTh NMPUMEHEHHS] OPTaHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKU 3PEHUS] COOTHOIICHUS
PHUCK-TIOJIB3a;

c(OPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATD IEJICHANIPABICHHBIN MOMCK XUMUYECKOW MHGOPMAIMU B Pa3IMYHbIX UCTOYHHUKAX (Hay4yHas U
yuyeOHO-Hay4YHas TUTepaTypa, CpeicTBa MaccoBoi nHdopmanuu, IHTepHET U apyrue), KpUTUYECKH aHATU3UPOBATh XUMUYECKYI0 HH(OpMAIIHUIO,
nepepadaTeBaTh €€ U UCIOJIB30BATh B COOTBETCTBUH C MTOCTABICHHOW YUeOHOU 3aJauei.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

-c)OPMHUPOBAHHOCTD MPEACTABICHUI: O MaTEPUATLHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U MMO3HABAEMOCTH SIBIICHUI IIPUPOJIBI, O MECTE U
3HaYCHWU XMMHUHU B CHCTEME ECTECTBEHHBIX HAayK M €€ pPOoJH B OOCCIIEYCHHWH YCTOWYMBOTO PAa3BUTHS, B PEIICHUH MPOOJIEM 3KOJIOTMYECKOH,
SHEPreTUYECKON U MUIIEBONW 0€30I1aCHOCTH, B Pa3BUTUH MEIULIMHBI, CO3JaHUN HOBBIX MaT€pUaIOB, HOBBIX HCTOYHUKOB SHEPrUH, B 00€CIIEUEHU U
palMoHaIBHOTO MPUPOJIOIIOIB30BaHMS, B (POPMUPOBAHUN MUPOBO33PEHUS U OOLIEeH KYIbTyphl UEIOBEKa, a TaKXkKe 3KOJOrMYeCKH 0O0CHOBAaHHOTO
OTHOILIEHHUS K CBOEMY 3/10POBBIO U ITPUPOJHON CpEAE;

-BJIaJICHUE CUCTEMON XMMHUUYECKUX 3HAHUN, KOTOPas BKIIIOUAET: OCHOBOIIOJIArAIOIINE TIOHATHS — XUMUYECKHUH JIEMEHT, aToM, SApO aroma,
M30TOIIBI, DIIEKTPOHHAsE 000JI0YKa atoMa, S-, P-, d-aToOMHbIE OpOMTANIN, OCHOBHOE M BO30Y)KIEHHOE COCTOSHHS aToMa, THOPUAN3AIMs aTOMHBIX
opburtaneil, MOH, MOJIEKYyJla, BaJEHTHOCTb, 3JEKTPOOTPULATEIILHOCTb, CTENEHb OKHUCIIEHUS, XUMHUYEcKass CBA3b (KOBaJEHTHAas, HOHHaf,
MeTaJuInYecKas, BOJOPOIHAs ), KpUCTANINYECKash peléTka, XMMUYEeCcKas Peakiys, pacTBOpP, SJIEKTPOJINUTHI, HEIJIEKTPOIUTHI, SJIEKTPOIUTHYECKAs
JMCCOLMAIUs, CTENEHb JUCCOLUAlMY, BOJOPOAHBIM MOKa3aTelb, OKHCIUTEIb, BOCCTAHOBUTENb, TEIUIOBOW AI(PQPEKT XMUMHUYECKOH peakIuH,
CKOPOCTh XMMHMUYECKOI peaKIii, XUMUYECKOEe PAaBHOBECUE; TEOPUH U 3aKOHBI (TEOPHS JIEKTPOIUTUUYECKON AUCCOLUAINH, IEPUOINYECKUI 3aKOH
J.I. MenneneeBa, 3aKOH COXPAaHEHUS MacChl BELIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS SHEPrUM MpPHU XHUMHUYECKUX PEaKIMSX, 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB, 3aKOH JEHCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CHUMBOJMYECKMH S3BIK XMMHUH, MUPOBO33PEHUYECKHE 3HAHMS,
JEKAIME B OCHOBE MOHMMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XMMMUYECKUX SIBJICHHI; COBPEMEHHBIE MPEACTABIEHUS O CTPOSCHUM BELIECTBA HA
aTOMHOM, MOHHO-MOJIEKYJISIPHOM U HAaJMOJIEKYJISIPHOM YpPOBHSX; IPEICTABICHUS O MEXaHU3MaX XUMHUECKHUX PeaKIHil, TepMOJIUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX UX MPOTEKaHHs, O XUMHUYECKOM PaBHOBECHH, PACTBOPAX M JAUCIEPCHBIX CHUCTEMaXx; (DaKTOJIOTMUECKUE CBEJICHU s
0 CBOICTBAax, COCTaBe, MOJYYECHUH U O€30MTaCHOM HUCIOJIb30BAHUN BAXKHEUIINX HEOPraHMUECKUX BEUIECTB B OBITY M MPAKTUUECKOH AeATeIbHOCTH
YeJI0BeKa, OOIIMX HAayYHBIX MPUHIUIIAX XUMHUYECKOTO ITPOU3BO/ICTBA;



-c()OpMUPOBAHHOCTh YMEHMH: BBIABIATH XapaKTepHble MpPU3HAKM IOHATUN, YCTAaHABIMBATh WX B3aUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIIME MIOHATHS IIPU ONMCAHUM HEOPTaHUUECKUX BEIIECTB U X IIPEBPALLCHMI;

-c(hopMUPOBAHHOCTH YMEHHUSI HCIIOJIb30BAaTh XMMUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (DOpPMyJ BELIECTB M YPaBHEHHH XMMHUYECKHUX
peaknuii, cucremarundeckyro HomeHkaaTypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTICIBHBIX BEUIECTB;

-c(hopMUPOBAHHOCTh YMEHMS ONPEAEIATh BaJEHTHOCTh M CTEIEHb OKUCIEHUS XUMHUYECKUX JIEMEHTOB B COEAMHEHUSX, BUJ XUMUYECKON
CBsI3M (KOBaJIEHTHAs, MOHHAS, METAJIIMYECKAsl, BOAOPOIHAS ), TUIl KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOI'O BEILIECTBA;

-c(hopMUPOBAHHOCTH YMEHHUS OOBSICHATH 3aBUCHMOCTb CBOMCTB BEILECTB OT BHJIa XUMHUYECKOM CBS3H U THIIA KPUCTAIIIMUECKONU PEIIETKH,
OOMEHHBIN U JOHOPHO-AKLENITOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOH CBA3H;

-c(hopMUPOBAHHOCTh YMEHUH: KIACCU(PUIMPOBATH: HEOPraHUYECKHE BEIIECTBA 10 HUX COCTaBY, XMMUYECKHE DPEAKLUUHU I10 pa3IUYHbIM
NpU3HaKaM (YUCITy W COCTaBy pEAardpyroIIUX BEHIECTB, TEIUIOBOMY OJ(PQEKTy peaklud, HW3MEHEHHIO CTENeHEH OKHCICHUS JIIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaJu3aTopa U JAPYrHe); CAaMOCTOATEIBHO BEIOMPATh OCHOBAHUS W KPUTEPUH IJIsl KIIACCH(PUKAINN U3Y9aeMBbIX BEIIECTB
Y XUMHYECKUX PEaKLINi;

-c(hOpMUPOBAHHOCTH YMEHHUS PACKpBIBaTh CMBICH THepuoguueckoro 3akoHa J[. M. MengeneeBa u  JI€MOHCTPUPOBATH €0
CHCTEMAaTHU3HPYIOIYI0, OOBSICHUTEIBHYIO U TIPOTHOCTHYECKYIO (DYHKITNH;

-c)OPMHUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB M MOHOB XMMHUYECKUX 3JIEMEHTOB MEPBOrO—4ETBEPTOrO
nepuonos Ilepunoanueckoit cucremsl J[.1. MenneneeBa, nCnonp3ys MOHATUS «IHEPTETUUYECKUE YPOBHIY, «IHEPreTUUYECKHE NTOTYPOBHU», «S-, P-,
d-atoMHbBIE OpOUTANIN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUECKUE COCTOSHHS aTOMa; OOBSICHATH 3aKOHOMEPHOCTH HW3MCHEHHsS CBOMCTB
XMMHMUYECKHUX 3JIEMEHTOB U MX COEAVHEHMH 1O nepuojam u rpynnam Ilepumoguueckoii cucremsl Jl. M. MenneneeBa, BaleHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI X 3JIEKTPOHHBIX 000JI0YEK;

-c)OPMHUPOBAHHOCTh YMEHUMN: XapaKTepU30BaTh (ONMUCHIBaTh) OOIIME XMMHUECKHE CBOMCTBA BEUIECTB PA3IUYHbBIX KJIACCOB, MOATBEPKIATh
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEXK]ly HEOPTaHMUYECKMMHM BEILIECTBAMH C ITIOMOIIBIO YPABHEHUI COOTBETCTBYIOIUX XUMHUUECKUX PEAKIIMM;

-c(hOpMUPOBAHHOCTh YMEHMS PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKUUil IOCPEACTBOM COCTaBJIECHHUS
AJIEKTPOHHOTO OanaHca STUX peaklui; peakyuil HOHHOTO 0OMeHa IMyTEM COCTaBIIEHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHU; peakiuit
THIPOJIN3a; PeaKIUil KOMITJIEKCOOOpa3oBaHUs (Ha MpUMEpPE TMAPOKCOKOMITJIEKCOB IIMHKA U aJTIOMUHUSA);

-c(hOpMUPOBAHHOCTH YMEHHS OOBSICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHUMHUYECKHUX peakIuid ¢ Y4ETOM HX OSHEPreTUYeCKHX
XapaKTepUCTHK, XapaKTep W3MEHEHHUsI CKOPOCTH XMMHUYECKON PEaKLMU B 3aBUCUMOCTH OT PA3IMUYHBIX (aKTOPOB, a TAKXKE XapaKTep CMEIICHHUs
XMMHUYECKOI0 PaBHOBECHS O] BIUSHUEM BHEIIHUX Bo3aercTBuil (mpunuun Jle [latense);

-cOPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh XMMHUECKHUE PEaKIINH, JIeXkKAlllhe B OCHOBE MPOMBIIIJICHHOTO TOJYyYEHHUsS] CEPHON KUCIOTHI,
aMMMaka, oOIIMe Hay4Hble MPUHLUUIB XMMHUYECKUX IPOU3BOJCTB; LEJIECOOOpPa3HOCTh TNPUMEHEHHUS HEOPraHMYeCKHX BEIIeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOLICHUS PUCK-TI0JIB3a;



-c(hOpMUPOBAHHOCTH BIIA/JICHUSI CUCTEMON 3HAHMH O METOJAaX HAy4YHOIO IO3HAHMs SBJICHUH NpUPOAbI — HaOIIOJEHUE, U3MEpEHHe,
MOJIETIMPOBAaHUE, SKCIEPUMEHT (pEalbHbI U MBICICHHBIN), UCIIONBb3YyEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS NPUMEHATb 3TH 3HAHUSA IIpU
9KCIIEPUMEHTAJIBLHOM HCCIIEOBAaHUM BEIECTB M /s OOBSCHEHHS XUMHUYECKUX SIBJICHUH, HMMEIOLIMX MECTO B IPUPOJE, MPAKTUUECKOU
JESTEIbHOCTH YEJIOBEKA U B IIOBCEITHEBHOM JKU3HH;

-c(hOpMUPOBAHHOCTh YMEHMsI BBIABIATH B3aMMOCBSI3b XMMMUYECKMX 3HAHUN C MOHATHSAMHM U INPEJCTABICHUSAMU APYTUX €CTECTBEHHO-
Hay4YHBIX IIPEIMETOB JUIsl 00JIee OCO3HAHHOTO TOHUMAaHMsI MAaTEPUAIbHOTO €IMHCTBA MHUPA;

c(OPMHPOBAHHOCTh YMEHHUS MPOBOJIUTH PACUETHI: C UCIOJIB30BAHMEM TOHSATHHA «MaccoBasi JI0Jis BEIIECTBA B PACTBOPE» M «MOJISIpHAsS
KOHIIEHTPALUA»; MacChl BEIIECTBa WIM 00BbEMA ra3a 10 M3BECTHOMY KOJHMUYECTBY BEILECTBA, Macce WIM O0BEMY OAHOIO M3 Y4acTBYIOLIUX B
peaKIMM BEIIeCTB; TEIUIOBOro 3(@eKTa peakluuy; 3HaUYCHHUsI BOJOPOIHOIO IOKAa3aTessi pacTBOPOB KHUCIOT M IIEIOYEel C M3BECTHOM CTENEHbIO
JUccoLUanuy; Macchl (00bEMa, KOJIMYECTBA BELIECTBA) IMPOJAYKTAa PEAKIUH, €CIM OJHO M3 MCXOJHBIX BELIECTB JaHO B BHUJE pacTBopa ¢
ornpeaeNéHHON MaccoBOM J10J1eill pacCTBOPEHHOIO BEILIECTBA UM JAHO B U30BITKE (MMEET MPUMECH); JI0JIM BBIXO0JIa MPOJIYKTa PEAKIMH; 0OBbEMHBIX
OTHOILIEHUH I'a30B;

-c(hOpMUPOBAHHOCTh YMEHMI: CaMOCTOATENbHO IUIAHUPOBATH M IPOBOJUTH XMMMUYECKHH SKCIIEPUMEHT (IIPOBEACHUE PEaKLUUN HOHHOI'O
oOMeHa, TOATBEP)KICHHE Ka4eCTBEHHOT'O COCTaBa HEOPTaHUIECKUX BEIIECTB, ONPEIEIIEHUE CPEIbl PACTBOPOB BEUIECTB C TIOMOIIBIO HHIUKATOPOB,
W3yYeHHE BIMSHUS Pa3IHYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIMH, PEUICHHE SKCIIEPUMEHTAIbHBIX 3a7ad 1mo temMaMm «MeTamiby u
«Hewmeramnel») ¢ coOmroieHueM MpaBuil 0€30MacHOro0 OOpallleHUsl ¢ BEIIECTBAMU M JIAOOPATOPHBIM 000pynOBaHHEM, (POpMyTUpOBaTh IIENb
UCCIIEI0BaHMsI, IPECTABIATh B Pa3INYHON (opMe pe3ysIbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATh MX JIOCTOBEPHOCTH;

-c(hopMUPOBAHHOCTH YMEHMI: COOIOIaTh MpaBHiIa MOJIb30BAaHUS XUMHUECKONW MOCYION U JJabOpaTOpHBIM 000pYyJ0BaHUEM, OOpAIIEHHs C
BEUIECTBAMH B COOTBETCTBUU C HHCTPYKUUSMHU 110 BBINOJHEHHUIO J1A0OPAaTOPHBIX XUMHUYECKHX OIBITOB, IKOJOTMYECKH I€I€CO00pa3HOro
MOBE/ICHUS B OBITY M TPYIOBOM JEATEIBHOCTH B ILIENSAX COXPAHEHUS CBOErO 370POBbs, OKPY)KAIOIIEH MPUPOIHON Cpeibl U JIOCTHIKEHUS €€
YCTOMYMBOIO Pa3BUTHSA, OCO3HABATH ONACHOCTb TOKCHYECKOIO NEHCTBUS Ha JKUBBIE OPraHU3MBI OIpPENEIEHHBIX HEOPraHMYECKHX BELIECTB,
nonumasi cMbica nokaszarens [TJIK;

-c)OPMHUPOBAHHOCTH YMEHUM: OCYIIECTBIIATD 1I€JIEHANIPABIECHHBIN MOUCK XUMUYECKOW HH(POPMAIMH B Pa3IMYHbIX UCTOYHUKAX (Hay4yHas U
yueOHO-Hay4yHas JIMTeparypa, cpeacTBa MaccoBoi MH(opmanuu, MIHTepHEeT U Apyrue), KpUTHUECKHU aHAIM3UPOBATh XUMHUECKYIO0 HH(POpPMAIHIO,
nepepadaTbIBaTh €€ U NCIOJIb30BaTh B COOTBETCTBHHM € MIOCTABICHHON yueOHOI 3a1aueit.
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KpuTepuun u HOpMbI OlIEHKH 3HAHUI 00Yy4YAKOIIMXCHA 110 XUMUH

1. Onenka ycTHOro oTBeTa

OrMeTKka «5»:

- OTBET MNOJIHBIM ¥ ITPaBUJIbHBIA HA OCHOBAHUY U3YYEHHBIX TEOPUN;

- MaTepua U3JI0KEeH B ONPEICIEHHON JTIOTUUECKOM MOCIEeI0BAaTEIbHOCTH, JINTEPATYPHBIM SI3bIKOM;

- OTBET CAMOCTOSITEIIbHBIM.

OTBeT «4»;

- OTBET MOJIHBIM U MTPAaBWJIbHBIM HA CHOBAaHUU W3YyUYECHHBIX TEOPHIl;

- MaTepHal U3JI0KEH B ONPEICIEHHON JJOTUUECKON NOCIEN0BATENBHOCTH, IPU 3TOM JONYIIEHBI IBE-TPH
HECYIIIeCTBEHHbIE OMIMOKM, UCTIPABIICHHBIE IO TPEOOBAHUIO YUUTEIIS.

Or1merka «3»:

- OTBET TOJIHBIN, HO TIPH 3TOM JIOIYyIIIeHa CYIIIECTBEHHAs OIIMOKA WJIM OTBET HEIMOJIHbIN, HECBSA3HBIN.

OTMeTKa «2»:

- IPU OTBETE OOHAPYKEHO HEMOHUMAHUE YUYaITUMCsI OCHOBHOTO COJIEp>KaHMs yUeOHOr0 MaTepuaia Wi TOMyIIeHBI
CYILIECTBEHHbBIC OITMOKU, KOTOPBIE YUAIIUUCSI HE MOKET UCITPABUTH MPU HABOASAIIUX BOIIPOCAX YUUTENS, OTCYTCTBUE
OTBETA.

2. OueHka yMeHMH peliaTh pacyeTHHIE 32124

OTmeTka «5»:

- B JIOTUYECKOM PACCYXICHUU U PEUICHUN HET OLIMOOK, 3a/1aua pellieHa pallioOHaIbHBIM CTIOCO00M;

OT1meTrka «4»:

- B JIOTUYECKOM PACCYXKJCHUHU U PEIICHUS HET CYIIECTBEHHBIX OIMMOOK, HO 3a/1aua pelieHa HeparmOHAIbHBIM
CIIoco0OM, UJTH JIOTYIIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIHUOOK.

OT1meTtka «3»:

- B JIOTUYECKOM PAaCCYXKJEHUHU HET CYIIECTBEHHBIX ONTHOOK, HO JOIYIIeHA CYIIIECTBEHHAs OIHOKa B
MaTeMaTUYECKUX pacyeTax.

OTMeTKa «2»:

- UMEETCS CYIIECTBEHHBIC OLMOKH B JIOTHYECKOM PACCYKJIECHUU U B PEIICHUH;

- OTCYTCTBHE OTBETA HA 3a/IaHUE.

3. OueHka IKCNePpUMEHTAJIbHBIX YMEHNH



OreHKa CTaBUTCS HA OCHOBAHWH HAOIOJCHUS 32 YUAIIUMHUCS W MTUCBbMEHHOTO OTYETa 3a padoTy.

OT1meTka «5»:

- paboTa BBHITIOJIHEHA MOJTHOCTHIO U MPABUILHO, ClI€NIaHbl MPABUIIbHBIC HAOJIIOIC€HUS U BHIBOIBI,

- BKCTIIEPUMEHT OCYILIECTBIICH IO MJIaHY C YYETOM TEXHUKH 0€30MaCHOCTHU U MPaBUII pabOTHI C BEIIECTBAMHU U
000pyOBaHUEM;

- IPOSIBJICHBI OPTaHU3AIIMOHHO - TPYAOBbIE YMEHUS, MOAEP>KUBAIOTCS YUCTOTa paboyero Mecta 1 mopsIoK (Ha
CTOJIE, PKOHOMHO HCIOJIb3YIOTCSI PEAKTUBBI).

OrMeTKa «4»:

- paboTa BHITIOJIHEHA MTPABUIILHO, CICTIaHBI TPABUIILHBIC HAOTIOEHUS U BEIBOBI, HO MPU ATOM SKCTICPUMEHT
MIPOBEJICH HE MOJTHOCTHIO WX JIOMYIIEHBI HECYIIECTBEHHBIE OIMOKK B pabOTe C BELIECTBAMU U 000PYA0BAHUEM.

OrmeTka «3»:

- paboTa BBINIOJIHEHA TPaBUJILHO HE MEHEE Y€M HAIOJIOBUHY WJIM JIOIMYIIEHA CYIIIECTBEHHAs OIMOKA B XO/1€
HKCIIEPUMEHTA B 00BSICHEHUH, B O(POPMIIEHUH padOThl, B COOJIIOIEHUN TPaBUI TEXHUKHU 0€30MMaCHOCTH Ha paboTe C
BEIIIECTBAMU U 000PYI0BaHHUEM, KOTOPAsi UCTIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIA.

OTmeTka «2»:

- TOTYIIEHHI J1Be (K 0oJiee) CYIIECTBEHHbBIE OMUOKH B XOJI€: SKCIIEPUMEHTA, B O0BSICHEHUH, B 0OPMIICHUU paOOTHI,
B COOJIFOJICHUH TTPABUJT TEXHUKH O€30MaCHOCTH MPHU pabOTe C BEIIECTBAMU U 000PYJ0BaHUEM, KOTOPBIC YUAIIUICs HE
MO>KET UCTIPABUTH JIAXKE MO0 TPEOOBAHUIO YUUTEJIS;

- paboTa He BBITIOJIHEHA, Y YYaIlleroCsl OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHUSI.

4. Ouenka pedepara.

Pedepart orieHuBaeTCs 10 CIEAYIOMINM KPUTEPHUSIM:

* coOmoieHre TpeOoBaHUM K €ero 0POPMIICHHIO;

* HCOOXOUMOCTH M JIOCTATOYHOCTH JIJIST PACKPBITHS TEMBbI IPUBEACHHOM B TEKCTE pedepara nHdopmaiuy;

* yMeHHEe 00yyaroierocs CBOOOIHO U3JlaraTb OCHOBHBIE UJIEU, OTPAKEHHBIE B pedepare;

* CIOCOOHOCTh 00YYAIOIIErocsi MOHATh CYTh 33/1aBAEMbIX WICHAMHU aTTECTAllMOHHOW KOMUCCHUU BOTIPOCOB U
c(hOpMyYIUPOBATh TOYHBIC OTBETHI HA HUX.

5. OneHKa NMCbMEHHBIX KOHTPOJIbHBIX PadoT

OrMeTka «5»:

- OTBET TOJIHBIN W TIPAaBWJIbHBIN, BO3MOKHA HECYIIIECTBEHHAS OIINOKA.



OT1meTka «4»:

- OTBET HETIOJIHBII WU TOMYLIEHO He 0oJiee IBYX HECYUIECTBEHHBIX OIIMOOK.

Ot1meTka «3»:

- paboTa BBIIIOJIHEHA HE MEHEE YEM HAIOJIOBUHY, JIONYIIIEHA OJ[HA CYIIECTBEHHAs OIMOKA U IIPU 3TOM JIBE-TPU
HECYIIECTBCHHBIE.

OT1MmeTKa «2»:

- paboTa BBIIIOJIHEHA MEHbIIIE YEM HAIIOJIOBUHY WM COAECPKHUT HECKOJIBKO CYIIECTBEHHBIX OINOOK;

- paboTa He BBHITIOJTHEHA.

[Ipu olieHKE BBINOJHEHUS MMCbMEHHOW KOHTPOJBbHON pab0OThl HEOOXOAMMO YUUTHIBATH TPEOOBAHUS €AMHOTO
oporpaduueckoro pexuma.

5.01eHKa TECTOBBIX padoT

TecTsl, cocTOAIIME U3 ATH BOIIPOCOB MOXHO HCIOJIB30BATH MOCIE U3yUYEHHUS KaX10ro Marepuana (ypoka). Tect u3
10-15 BompocoB ucmonb3yeTcs Al nepuoandeckoro KoHTposs. Tect uz 20-30 BompocoB HEOOXOAUMO UCTIONB30BATh TS
UTOTOBOT'O KOHTPOJIS.

IIpu oLleHMBaHUY UCTIOJIB3YETCA CAEAYIOIAs [IKaJIA:

JUIS TECTA U3 MSTH BOIPOCOB

* HET OLIMOOK — OIIEHKA «5»;

* 0/IHA OIIMOKAa — OLIEHKA «4»;

* IB€ OLLIMOKU — OLIEHKa «3»;

* TpU OMHUOKH — OLICHKA «2).

Jnst recta u3 30 BOmpocoB:

* 25-30 nmpaBUIBHBIX OTBETOB — OLICHKA «5»;

* 19-24 npaBWIBHBIX OTBETOB — OLICHKA «4»;

* 13-18 nmpaBWIBHBIX OTBETOB — OLICHKA «3»;

* MeHbIIE 12 MpaBUIIBHBIX OTBETOB — OLIEHKA «2».



B [IaHHOM [I0KYMEHTE POHYMEpOBaHO,

TIPOLIE /OBaHO W CKPEIUICHO MeYaTbio













