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MNOSACHUTEJBHAS 3AIINCKA

Pabouas nporpaMma 1mo XMMUHU Ha YpOBHE cpeHero o01iero oopa3oBaHus pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpazoBanmu B Poccuiickoit ®Dexpepaunmy,
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHsS (enepaibHOil 00pa3oBaTeNbHON MPOrpaMMbl CpeaHEero OO0IIero
obpazoBanua(@OIl COO), npeacraBneHHbIXx B DenepaibHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
cranaaptre COO, ¢ yuérom Konnenmu npenonaBanus y4e0HOTO peaMeTa « XuMUs» B 00pa30BaTeIbHBIX
opranuzanmax Poccuiickoit Penepanun, pealus3ylOmUX OCHOBHBIE O0pa3oBaTeNbHbBIC MPOrPaMMBL, U
OCHOBHBIX ToNokeHMi «CTparerun pa3BuTHs Bocniutanus B Poccuiickoit @eneparyu Ha niepuon 1o 2025
roga» (Pacnopsoxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumus Ha YpOBHE YIIIyONEHHOTO W3yYeHHs 3aHUMAeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4qHOro oOpazoBanusi ydvamuxcs 10-11 kimaccoB. M3yuenume mpeamera, peaqu3yeMoe B YCIOBHSAX
I depeHInpoBaHHOT0, TpodUIbHOr0 00yUeHHs, TPHU3BAHO OOECIEYUTH 00IIe00pa30BaTENBFHYI0 U
OOIIEKYJIBTYPHYIO TOATOTOBKY BBIIMYCKHUKOB IIIKOJIbI, HEOOXOIUMYIO I ajanTallid UX K OBICTPO
MCHAIOUIMMCA YCJIOBHUAM KXU3HHU B COUHUYME, a TAKKE IJIA MNPOAOJIKCHUA O6y‘ICHI/Iﬂ B Opranuvsanusax
HpO(beCCI/IOHaHbHOFO O6pa30BaHI/I$I, B KOTOPBIX XUMHA ABJIACTCA 0[IHOI71 U3 IPUOPUTETHBIX JUCHUIIIINH.

B nporpamme no Xumun Ha3HaAYEHUE peAMETa « XUMUs» MOydYaeT MOAPOOHYI0 HHTEPIPETALIUIO B
COOTBETCTBHHU ¢ ocHOBomomnaratomumu nonoxeHusiMu GI'OC COO o B3auM0O0OYCIOBICHHOCTH ILIEJIeH,
colepKaHusl, pe3yiabTatoB OOyueHHs U TpeOOBaHMH K YPOBHIO TOATOTOBKM  BBITYCKHHUKOB.
CBUETENBCTBOM TOMY SIBIISIIOTCS CIIEAYIOUINE BBITOTHAEMBIC IPOTPAMMOH 10 XUMUH (PYHKIIHH:

e uHDOPMAMOHHO-METOANYECKAsl,  peaju3alusi  KOTOpod  oOecrmeywBaeT  MOJTYYCHHE
NPECTaBICHUS O LENIX, COAePKaHUM, OOIIel cTpaTeruy 00yYeHHs, BOCIUTAHUS U Pa3BUTHS
00yyJaromuxcst CpeICTBAMHU MpeIMETa, U3y4aeMoro B paMKax KOHKPETHOTO TPOQHIIS;

e  OpraHM3allMOHHO-TUIAHMPYIONIAsi, KOTOpas IpeaycMaTpUBacT ONpeieicHHue: MPUHIIUIIOB
CTPYKTYPUPOBAHUA U MOCJICIOBATCIbHOCTHU N3YyUCHUSA y‘-IeGHOI‘O MaTte€puaia, KOJIMYCCTBECHHBIX
Y KAQ4eCTBEHHBIX €r0 XapaKTePHCTHK; MOAXO0J0B K (DOPMHUPOBAHUIO COACPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH 00pa30BaTeNbHBIX JOCTHXCHUN OOY4YalolIMXCsi B PaMKax HTOTOBOM
aTTecTanuy B GopMe eJMHOTO TOCYAapCTBEHHOTO dK3aMeHa M0 XHUMHH.

[MporpaMma Jyist yriryOIEHHOTO U3YYEHUS! XUMHU:

®  yCTaHABJIWBACT MHBAPUAHTHOE IIPEMETHOE CoiepKaHue, 00s13aTeNbHOE AJIsl U3YyUCHHUS B PAMKax
OTNIENBHBIX TpoduUiel, MpeaycMaTpUBaeT paclpeleieHne W CTPYKTYPHUPOBaHHE €ro 110
KJIaccaM, OCHOBHBIM COJIepXaTelIbHBIM JIMHUSAM/pa3/iesiaM Kypca;

e 1aéT TpPUMEpPHOE paclpeneieHne Y4eOHOTO BpPEMEHH, PEKOMEHIYeMOro JUlsl W3Yy4eHHUs
OTIENBHBIX TEM;

e MpeyIaraeT HpUMEPHYIO [OCIeJ0BATENFHOCTD H3YYEeHHUs YIeOHOT0 MaTepraa ¢ y4éToM JIOTUKH
IIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIPEAMETHBIX CBA3EH;

e AT METOAWYECKYI0 MHTEpPIpETANUIO IIeNiel W 3a/la4 W3ydYeHHs NpeaMeTa Ha yriyOIEHHOM
YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CpeJHEro obmiero oOpa3oBaHUs,
COZIECPKATEIBHOM ~ XapaKTEPUCTUKU  IUIAHMPYEMBIX  PE3YJIBTATOB  OCBOEHUS  OCHOBHOM
00pazoBaTeNpHON  MpoTrpaMMBI  cpeaHero  o0miero  oOpa3oBaHus  (JIMYHOCTHBIX,
METalpeIMETHBIX, HpeZIMeTHBIX), a TaK¥XKe C y‘-IéTOM OCHOBHBIX BUJ10B yqe6HO'H03HaBaTeHBHBIX
JIEACTBHUIA 00YYArOIIETrocs: IO OCBOSHUIO COIEPIKAHUS TIpeIMeTa.

IIo BceM Ha3BaHHBIM NO3ULMSAM B IHPOrpamMMe 0 XUMHUHU I[PENYyCMOTPEHA IIPEEMCTBEHHOCTh C
o0ydyeHMEM XHMMHHM Ha YypOBHE OCHOBHOTO 00miero oOpa3oBaHus. 3a TpenejaMd YCTaHOBJICHHOU
MIPOTPAMMOM 110 XMMHH 0053aTeIHLHON (MHBAPUAHTHOW) COCTABIIIONICH CoMepKaHns yIeOHOTO IIpeIMeTa
«Xumus» 0cTaércsi BO3MOXKHOCTH BBIOOpPA €ro BapHaTHBHON COCTAaBJIAIONICH, KOTOpas JOJDKHA
OTIPEJICNIATHCSI B COOTBETCTBUM C HAIPaBJICHHEM KOHKPETHOTO IPOQHIS 00yUeHHUS.

B cootBercTtBUn ¢ KoHIENTYanbHBIMHE mojoxeHusMu OPI'OC COO o HazHAYCHUH MPEIMETOB
0a30BorO W yriyon€HHOTO ypoBHEH B cucteMe nuddepeHmMpoBaHHOTO 00yICHHS Ha YPOBHE CPEIHETO
olmero oOpa3oBaHUs XWMHUS Ha YpOBHE YIUIYyONEHHOTO W3YyYEHHS HANpaBiIeH Ha pPeau3aIiiio
MPEEMCTBEHHOCTH C MOCIEAYIOUIMM 3TAlloM MOMYYCHUS! XUMUYECKOTO 00pa30BaHMs B PaAMKaxX W3yYeHHS



CHEUUANBHBIX €CTECTBEHHO-HAYYHBIX W XUMHUYECKHX AMCUUIUIMH B By3aX M OPraHU3alUsAX CPEIHEro
npodeccuoHanbHOrO 00pa3oBaHus. B 3Toll CcBsA3M m3ydeHHe NpeaMeTa «XUMHS» OPHCHTHPOBAHO
NPEUMYIIECTBEHHO Ha pacIlMpeHHe W YIIyOJeHHE TEOpEeTHYECKOH M NPAKTHUYECKOW MOATOTOBKH
oOyyaromuxcsi, BBIOpABIIUX ONpeNeNEHHBI NPOoQMIL OOy4YeHHS, B TOM 4YHCIE C MEPCHEKTHBOMN
MOCJIEAYIONIer0 IMOMYYCHUS! XHMHYECKOro o0pa3oBaHHMs B OpraHu3anusx MpodhecCHOHaIbHOTO
obpazoBanus. Hapsny ¢ 3tum, B cBete TpeboBanuit @I'OC COO K miaHUpyEeMBIM pe3ysbTaTaM OCBOCHHS
¢benepanpHOi 00pa3oBaTENbHOW MPOrpaMMBbl CcpenHero oO0mero oOpa3oBaHHs HW3yYeHHE IpeaAMeTa
«XUMUS» OPUEHTUPOBAHO TAK)KE HA PEIlIeHHE 3a/1a4 BOCIIUTAHUS U COLMAIBHOTO Pa3BUTHUS 00yUaromuxcs,
Ha OPMHUPOBaHNE Y HUX OOIIEHHTEIICKTYIbHBIX YMEHHUM, yMEHUH pallMOHAIN3ANH YIeOHOTO TpyAa U
0000IIEHHBIX CIIOCOOOB AEATEILHOCTH, HMEIOMINX MEKIUCIUIUTMHAPHBIHN, HaJIpeAMETHBIN XapaKkTep.

CocTaBIsIOIUMH ITpeaMeTa « XUMUs Ha YPOBHE YIITyOIEHHOTO N3yUeHHS SIBISIOTCS YTy ONEHHbIE
Kypchl — «Opranndeckas xumus» u «OO0IIas U HeopraHudeckass XuMus». [Ipu onpeeneHu moaxoJ0B K
0TOOpY M CTPYKTYpHOW OpTraHW3allH COJEPXKAaHWS STHX KypCOB B MpOrpamMMme M0 XUMHH 32 OCHOBY
npuHsAThl oyiokeHuss GI'OC COO o paznnyusix 6a30BOro U yriIyOJEHHOTO YPOBHEH U3YyUCHUS TPEAMETA.

OcHoBy cojaepxkaHusi KypcoB «Opranuueckass xumus» U «OOmIas ¥ HeopraHuyecKas XHMHUSD)
COCTaBIISIET COBOKYITHOCTD MPEMETHBIX 3HAHUI M YMEHU, OTHOCAIINXCS K 0a30BOMY YPOBHIO H3Y4YCHUS
npeaMera. JTa cucTeMa 3HaHWU TMONTydaeT OINpelesiEHHOE TEOPETUUECKOE JOMOJIHEHHE, MO3BOJISIONIee
OCO3HAaHHO OCBOMTH CYIIECTBEHHO 00BN 00BEM (hakToI0rHYeckoro Matepuaia. Tak, Ha yriyOIEHHOM
YpOBHE HM3Y4YCHHS TpeaMera oOecrieueHa BO3MOXKHOCTh 3HAYMTEIBHOIO YBEIMUYEHHUS 00bEMa 3HaHWUU O
XMMHUYECKUX DJIEMEHTaX W CBOWCTBaX WX COEAWHCHWH Ha OCHOBE pACIIUpEHHs M YIrIIyOJIeHus
NPEACTABICHUI O CTPOEHHU BEILIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX NMPOTEKaHUS PEaKiu,
paccMaTpUBaeMbIX C TOYKM 3pEHHS XHMHYECKOW KHHETHKH UM TepMOAUHAMHUKH. M3yuenue
Nepuoguueckoro 3akoHa u llepuoagndeckoil cHCTEMBI XHMHUYECKHX DSJIEMEHTOB Oasupyercsi Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKHX IPEACTaBICHUAX O CTPOCHMM aroMa. XHUMHUYECKas CBS3b
00BSICHACTCS C TOYKH 3PEHHS SHEPreTHUECKUX U3MEHEHUH Ipu e€ 00pa30BaHUU U Pa3pyLICHUH, a TAKXKE C
TOYKH 3pPEHUSI MEXaHU3MOB €€ 00pa3zoBaHus. V3ydeHue THUIIOB peakUuil JOMOJIHAETCS (POPMHUPOBAHUEM
NPEACTABICHUH 00 3NEKTPOXMMHUYECKUX MPOLeccax M 3JEKTPOJIN3€ PacIUIaBOB M PacTBOPOB BellecTB. B
Kypce OpPraHMYECKONW XMMHHU IPU PACCMOTPEHHH PEaKLMOHHOM CIIOCOOHOCTH COEAMHEHHMH YyIEeNSeTCs
0ocoboe BHUMaHHE BOIpOcaM 00 3JIEKTPOHHBIX 3((dexTax, O B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJax U
MEXaHU3Max PEaKIni.

Ocoboe 3HaueHHe UMEET TO, UTO Ha COAEPKaHUE KypCOB XUMHHM YIIyOJIEHHOTO YPOBHS U3yUYCHHUS
JUIS KJ1acCOB OINpenenéHHoro npoduis (raaBHbBIM 00pa3oM Ha MX CTPYKTYPY U XapakTep JOMOJIHEHUH K
o0miell cucreMe NpPEeIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHE CMEXKHbIE NMpenMmersl. Tak, Hampumep, B
coJepKaHUM TpeAMeTa AJsl KIacCOB XMMHKO-(HU3NUECKOro Mpoduiis 0oiblIoe 3HaUeHUEe OyIyT HUMETh
3JIEMEHTHI yueOHOro MaTepuaia mo oobueid xumun. [lpyn M3ydeHnu npenmera B JAHHOM CIIydae aKLIEHT
Oyzer chaenaH Ha OOIIHOCTH METOJOB MO3HAHMS, OOLUIHOCTH 3aKOHOB U TEOPHUH B XMMHUH U B (U3HKE:
aTOMHO-MOJIEKYJISIpHAS TeOpHs (MOJIEKYISIpHAs TeOpHs B (PU3HKE), 3aKOHBI COXPAHEHHUS] MACCHI U SHEPTHH,
3aKOHBI TEPMOANHAMHUKH, 3JIEKTPOJIHN3a, IPEACTABICHHU O CTPOSHUH BEIIECTB U APYTOE.

B T0 ke BpeMmsi B coepkaHuM peAMeTa A7 KJIACCOB XUMHUKO-OMOJIOTHYECKOTr0 PO MIIs OO
YJICHI)HI)II\/II BEC 6y21€T HUMETH OpraHn4eCcKas XuMus. B sTom Cliydac npe€aoCTaBIsACTCA BO3MOXHOCTD JJId
0osiee 00CTOATEIHLHOIO PACCMOTPEHHS XMMUYESCKOM OPraHn3alliy KIIETKA KaK OMOJIOIMYECKOM CUCTEMBI, B
COCTaB KOTOPOH BXOIAT, K MPUMEPY, TAKHE CTPYKTYPHBIE KOMIIOHEHTHI, KaK JIMMUIBI, OCKH, YTIEBOIbI,
HYKJIEMHOBBIE KUCIOTHI U Apyrue. IIpn 3TOM 3HaHUS O COCTaBE U CBOMCTBAX MPEACTABUTENIEH OCHOBHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB CIIy>KaT OCHOBOHM ISl M3y4YEHHUS CYNIHOCTH IPOLECCOB (POTOCHHTE3A,
JBbIXaHUS, TUIIEBAPEHUSL.

B mnane ¢opMupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHMS OOIIEHAYYHBIX METOJIOB
MO3HAHUS U ONbITa NPAKTUYECKOTO NPUMEHEHWs HAy4HbIX 3HAHMHM H3ydeHHe NpeaMmera «XHUMUsS» Ha
yIIyOJaEHHOM YPOBHE OCHOBaHO Ha MEXIIPEAMETHBIX CBS3AX C YUEOHBIMM IpeIMETaMH, BXOIAIIUMH B
COCTaB IpeAMETHBIX obmacteil «EcrecTBeHHO-HAay4YHBIE MpeAMETH», «MaTtemaTtnka U HHPOpMATHKa» U
«Pycckuii A3bIK U TUTEPATypay.



[Ipu u3yyenun yueOHOTO Mpeamera «XUMHUS» Ha yrinyOJIEHHOM YPOBHE TaKke, KaKk HA YPOBHE
OCHOBHOTO U CpeTHEero 0011ero oopa3zoBaHus (Ha 0a30BOM YpOBHE), 3a1a4eli IepBOCTENICHHOW 3HAYMMOCTH
aBisieTcsi (OPMHpPOBaHHUE OCHOB HAayKd XHMHH KaK o0JacTd COBPEMEHHOTO €CTECTBO3HAHMS,
NPaKTUIECKOW AEATEIEHOCTH YeJIOBEKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KYJBTYpHL. PemieHue 3Toi
3a7ayyl Ha YIayOJIE€HHOM YpOBHE U3YUYCHHUS MPeIMeTa IPEANoaraeT pealn3aluio TakKuX HeNel, Kak:

(hopMUpOBaHUE TPEJACTABICHUN: O MaTepUAILHOM EIMHCTBE MHPA, 3aKOHOMEPHOCTAX H
MMO3HABACMOCTH SIBIIGHWH TPHUPOABI, O MECT€ XMMHH B CHCTEME E€CTeCTBEHHBIX HAayK W eg
BeIylIeil poiau B 00eCleYeHnH YCTOWYMBOTO PAa3BUTHS YEIIOBEYECTBA: B PEIICHHUH MpoOiIeM
AKOJIOTHICCKOM, SHEPreTHUECKOM ¥ MUIIEBOIH 0€30MMaCHOCTH, B Pa3BUTHN MEIHUIIMHBI, CO3TaHUH
HOBBIX MATEpPHAIOB, HOBBIX WCTOYHHKOB OJHEPIrUH, B OOCCICUYCHHH PaAIlMOHAIBLHOTO
MIPUPOJIOTIONB30BAHNA, B (POPMHPOBAHMKA MHUPOBO33PEHHUS M OOIIEH KyJIbTyphl UelIOBEKa, a
TaK)Ke DKOJIOTHIECKA 000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 3/I0pPOBBIO U IPUPOIHON Cpee;
OCBOCHHE CHCTEMEBI 3HAHHH, JIC)KAIMX B OCHOBE XMMHUYECKOM COCTAaBIISIOIICH €CTECTBEHHO-
HAyYHOU KapTUHBI MUpPa: QYHIAMEHTAIBHBIX TOHSITHIA, 3aKOHOB M TEOPUI XUMHH, COBPEMEHHBIX
MIPEJICTABICHUH O CTPOSHHH BEIIECTBA HA Pa3HBIX YPOBHIX — aTOMHOM, HOHHO-MOJIEKYIISIPHOM,
HAJMOJIEKYJSIPHOM, O TEPMOJUHAMHYECKUX W KHHETHYECKHX 3aKOHOMEPHOCTSX MPOTEKAHHS
XUMHYECKHAX PEAKIHiA, 0 XUMHYECKOM PaBHOBECHH, PACTBOpPAX M IUCIIEPCHBIX CHCTEMax, 00
00IIMX HAYYHBIX MPUHIUIIAX XHMHYECKOTO ITPOU3BOCTBA;

¢dopMupoBaHue y 00ydJalOmMXCSd OCO3HAHHOTO IOHUMAaHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHYECKAX 3HAHWUN 711 OOBSICHEHUS KITIOUEBBIX HJIEH U TpoOIeM COBPEMEHHOW XUMUH, IS
OOBSCHEHHS W TPOTHO3UPOBAHUS SBJICHHH, WMEIONINX €CTECTBEHHO-HAYYHYIO IPHPOIY;
TPaMOTHOTO PEIIeHHS MIPOOIIeM, CBA3aHHBIX C XUMUEH, TPOTHO3UPOBAHNS, aHAITN3a U OLIEHKH C
MO3UIMIA  HKOJIOTHYECKOW O€301acHOCTH TOCHENCTBUN OBITOBOW W TPOW3BOJICTBEHHOU
JIESATEIIbHOCTA YeJIOBeKa, CBSI3aHHONW C XWMHYECKHM IPOW3BOACTBOM, HCIIOJNB30BAaHUEM U
nepepaboTKOM BEUIeCTB;

yriyOeHre npeCcTaBIeHI 0 HayIHBIX METOaX TIO3HAHUS, HEOOXOIUMBIX JIJIS PHOOPETEHUS
YMEHHH OPHEHTUPOBATHCSH B MUPE BEIIECTB M OOBICHEHUS XUMHUUYECKUX SBICHUH, UMEIOIINX
MECTO B TIPUPOJIE, B MTPAKTHUECKON JEATEIFHOCTH U ITOBCETHEBHOM KU3HU.

B mnane peanuszanuy mepBOOYEPENHBIX BOCHHUTATENBHBIX W PAa3BHBAIOUIMX (YHKLUUH LIEIOCTHOM
CHCTEMBI CpelHero o01ero o0pa3oBaHus NpU U3YUYEHHH NpeaMeTa «XUMHS» Ha YIIyOJEHHOM ypOBHE
0c00yI0 aKTyaJIbHOCTh NPUOOPETAIOT TAKKE LETH U 33/1a4H, KakK:

BOCTIHTaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHUW TNPHUPOJBI, YBOKEHHUS K TMpOIecCy
TBOPYECTBA B 00JIACTH TEOPETHUECKUX M MPHUKIIAIHBIX UCCIIEIOBAHNHN B XMMUH, HOPMHUpPOBaHUE
MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pasBUTHE MOTHBAalMA K OOYYEHHWIO W II03HAHWUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO W
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHUS O0OIIEUeNIOBEUESCKUX [IEHHOCTEH;

Pa3BUTUEC IMMO3HABATCIBHBIX HHTCPECOB, HMHTCIUICKTYAJIBHBIX H TBOPYECKUX crocoOHOCTEHN
oOydaromuxcs, (HOpPMUPOBAHUE Y HUX CO3HATEIILHOTO OTHOIICHWS K CamMoOOpa3oBaHUIO H
HENPEePHIBHOMY 00Pa30BaHUIO KaK YCIIOBHIO YCIEIIHOW MPOo(eCcCHOHaIhbHON M OOIIECTBEHHOM
JIEeSATEIIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MOTPEOHOCTH B 340POBOM
obOpase K13HH;

dopMHpOBaHNE YMEHHMH W HABBIKOB Pa3yMHOTO  IPHPOAONONB30BAaHHS, Pa3BUTHE
9KOJIOTUYECKOW KYJBTYphl, MPHOOPETEHHE OIBITa OOIIECTBEHHO-TIOIE3HONH 3KOJOTHYECKON
JEATETTLHOCTH.

OOmiee YuCIO YacoB, MPEAYCMOTPEHHBIX Ul M3YYEHHUs XUMHUH Ha YIIyOJIEHHOM YPOBHE CPEIHEro
obmiero oopazoBanusi, coctaBiseT 204 wacos: B 10 kmacce — 102 gaca (3 gaca B Hepenio), B 11 kmacce —
102 gaca (3 yaca B HEAETIO).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

OPTAHUYECKAS XUMUSA

TeopeTn4yeckue 0CHOBBI OPraHUYeCKOH XHUMMH.

[Ipeamer M 3HAa4YCHHWE OPraHWYECKON XHMHH, MPEACTABICHHWE O MHOTO00pa3UM OPraHUYECKUX
COEIHECHU.

DJEeKTpOHHOE CTPOCHHE aToMa yriepoJa: OCHOBHOE M BO30YKIAEHHOE COCTOSHHS. BaneHTHbIC
BO3MOKHOCTHU aToMa yriiepoja. XUMHUUECKas CBsI3b B OPraHUUECKUX COCAMHEHHX. THUIBI THOpUAN3aUH
aTOMHBIX opOuTaineil yrinepoaa. MexaHn3Mbl 00pa3oBaHUsl KOBAaJCHTHON CBsI3M (OOMEHHBIA M JJOHOPHO-
aKIIeTITOPHBIN ). THITBI TepeKphIBaHMS aTOMHBIX OpOUTaJICH, G- U T-cBsi3u. OIMHApHasl, IBOMHAS U TPOUHAsS
cBs13b. CrocoObI pa3phiBa CBS3€H B MOJIEKYJIaX OpraHUUeCKUX BeecTB. [loHsaTre 0 cBOOOTHOM paauKae,
HYKJIeo(uIIe 1 AIEKTpodue.

Teopust cTpoeHus opraHnudeckux coequHeHuit A.M. byTnepoBa u coBpeMeHHbIE MTPEICTaBICHUS O
CTPYKType MOJEKyJ. 3HaueHHEe TEOpUU CTPOCHHS OPraHWYEeCKHX COEAUHEHUH. MoneKymspHble U
CTpyKTypHBIe (hopMyibl. CTpyKTypHBIE (HOPMYJBI PAa3TUYHBIX BHUAOB: pPa3BEPHYyTas, COKpalIEHHAs,
ckenerHas. M3omepus. Bunsl nzoMepun: CTpyKTypHas, IPOCTPAHCTBEHHAs. DJIEKTPOHHBIC (PQPEKTH B
MOJIEKYJIaX OPraHUYeCKUX COCAMHEHHH (MHAYKTUBHBIA U Me30MepHBIN (D (DEKTHI).

[Mpencraienue o KnaccuPpUKALUU OpraHnYecKuX BeulecTs. [loHsTHE 0 QyHKIMOHANBEHOW TPYIITE.
I'omonorus. T'omonorunyeckue psinpl. CucTeMaTHUecKass HOMEHKIATYypa OpPraHUYECKUX COCIUHEHUN
(IUPAC) u TpuBHaIbHbIC Ha3BaHHS OTACIbHBIX MPEICTABUTEIICH.

OcoOeHHoCcTH W KiaccUpUKAIUS OpraHWYeCKUX peaknuid. OKHCIUTEThHO-BOCCTAHOBUTEIHHBIC
pEeakLyK B OPraHUuYECKON XUMUU.

DKCTepUMEHTaIbHbIE METO/IbI N3YYEHHS BEIIECTB U UX MPEBpaIleHU: 03HAKOMIIEHUE ¢ 00pa3iaMu
OpraHMYECKUX BEIIECTB U MaTepuagaMu Ha X OCHOBE, OIBITHI [0 NPEBPALICHUI0 OPraHUYECKUX BEILIECTB
npu HarpeBaHWy (TUTaBIIEHHE, OOYIVIMBaHWE W TOpEHHE), KOHCTPYHPOBAHHWE MOJENEH MOJEKYI
OpPraHUYECKUX BEIIECTB.

Yraesonopoasl.

Ankanel. ['oMomormveckuid psij  anmkaHoB, oOmast ¢opMylia, HOMEHKJIATypa W H30MEpHs.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY AlIKaHOB, SP>-rMOpuIM3alKs aTOMHBIX OpOuTaeil
yriepoja, 6-cBsizb. GU3HUECKUE CBOWCTBA aJIKaHOB.

XUMHUYECKHE CBOMCTBA QJIKAaHOB: PEAKUUU 3aMELICHUs, H30MEpU3alud, AETUIPUPOBAHUA,
UMKIW3aUd, TUPOIN3a, KpeKuHra, ropeHus. llpencraBieHue o MeXaHU3ME pPEaKUUN pPaJguKaIbHOTO
3aMelEHUs.

Haxoxxnenue B mpupozae. CriocoObl mosTyueHHs U IPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmast ¢opMyna, HOMEHKIarypa W u3oMepus. OCOOCHHOCTH CTpPOEHHS H
XUMHYECKUX CBOWCTB MalbIX (IIUKJIONPOIAH, IUKIOOyTaH) W OOBIYHBIX (I[MKJIOTICHTaH, ITUKJIOTeKCaH)
uKIoaakaHoB. CIIocoObl MOTYYSHHS U TPUMEHEHHE TUKI0aTKaHOB.,

Ankenbl. ['omonornveckuii psyi ankeHoB, oOmias ¢Gopmyia, HOMEHKIATypa. DJIEKTPOHHOE |
IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJT AIKEHOB, SP’-rHOPHMAN3aIUs ATOMHBIX OpOMTANlel yrieposa, 6- u
n-cBsi3u. CTpyKTypHass W TeoMeTpudeckas (Iuc-TpaHc-) uzoMepus. DU3WUecKue CBOMCTBA aIKEHOB.
XUMHUYECKUE CBOMCTBA: PEaKUMHU MNPUCOCIUHEHMS, 3aMEIICHUsl B O-TOJOXKEHUE TPHU JBOMHON CBS3M,
nojauMepusanuu u okucienud. [IpaBmino MapkoBHukoBa. KauecTBeHHBIE peakIiyd Ha JABOWHYIO CBS3b.
Crioco0b!I TTOTyYEeHHSI U IPUMEHEHHUE aJIKCHOB.

Ankaauensl. Knaccudukamnus ankaaneHoB (CONMpPsHKEHHBIC, U30JIUPOBAHHBIC, KYMYIUPOBAHHbIE).
OCO0CHHOCTH DJICKTPOHHOTO CTPOCHHUS W XUMHYCCKUX CBOMCTB CONPSDKEHHBIX AHWEHOB, 1,2- u 1,4-
npucoequHeHue. [loauMepusanust CconpsHKEHHBIX  JueHOB. CrocoObl IMONyYeHUsT W TPUMEHEHHUE
aJKaIUEHOB.



AnkuHbl. ['OMOJIOTHYECKUI pA ajdKUHOB, oO0mas ¢opMmyna, HOMEHKIATypa U H30MEpHsL.
DJEeKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIN aJKHUHOB, SP-THOpUAM3ALUs aTOMHBIX OpOHUTanei
yraepoga. ®usnyeckue CcBOHCTBa alKWHOB. XHMHYECKHE CBOMCTBA: peaklWyd NPUCOSAWHEHNS,
JUMEpH3alid W TPUMEPHU3allUK, OKHUCIeHHUs. KucioTHble CBOMCTBA alKHMHOB, MMEIOLINX KOHIIEBYIO
TpoiiHyto cBsi3b. KauecTBeHHBIE peakiuM Ha TPOWHYIO CBs3b. CrocoObl MONMy4YeHHST U NPUMEHEHHE
AIKHHOB.

Apomatnyeckre YIJIeBoJOpoAbl (apeHsl). ['omonormueckuii psia apeHoB, obmas Qopmyna,
HOMEHKJIAaTypa W H30MepHA. OIJIEKTPOHHOE MW MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYNbl OeH30Ia.
OdusnyecKre CBOWCTBA apEHOB. XUMHYECKHE CBOWCTBA OSH30J1a U €T0 TOMOJIOTOB: PEaKIMH 3aMeIleHHs B
OCH30JILHOM KOJbLIE W YTJIEBOJOPOAHOM paaHKaje, PeakUUd NPUCOSAWHEHHS, OKHCICHHE TOMOJIOTOB
Oenzona. [lpencraBnenne 00 OpHUEHTHPYIOIIEM [EHCTBUHM 3aMecTUTeNeld B OEH30JBHOM KOJIbIE Ha
npruMepe ANKHIBHBIX PagUKalloB, KapOOKCHIBHON, TMAPOKCHWIBHOW, aMHHO- M HUTPOTPYIIBI, aTOMOB
ranorenoB. OcoOEHHOCTH XMMUYECKUX CBOUCTB cTupoa. [Tonrmepusanus ctupona. CriocoObl HOTyYeHHsI
Y IPUMEHEHHE apOMATHYECKHUX YTIICBOAOPOJIOB.

[Mpupoansrii ra3. [Tonytaeie HedTsHBIC ra3el. Hed1h n e€ nmpoucxoxaenue. KameHHsli yrons u
NpoAyKTEl ero nepepaboTku. CrmocoObl mepepaboTku He()TH: TEpPEroHKa, KPEKUHT (TepMHUYECCKHH,
KatanuTudeckuit), pudopmunr, nuponu3. I[lpoaykTsl mnepepaboTku HepTH, WX MNPUMEHEHUE B
MPOMBIIIIJICHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKIY Pa3IMUHBIMU KJIACCAMU YTIIEBOJOPOIOB.

DJEKTPOHHOE CTPOCHUE TAIOTEHIIPON3BOIHBIX YITIEBOJOPOAOB. Peakinu 3aMeleHus rajioreHa Ha
THUIPOKCOTPYMITy, HUTPOTPYIILy, LUAHOTPYIILy, aMHHOrpymmy. JleficTBMe Ha TraJoreHnpou3BOAHBIC
BOJIHOT'O M CIIMPTOBOIO pacTBopa wIEnoud. B3anMoneiicTBue AWragoreHalkaHOB ¢ MarHUEM U LIUHKOM.
[ToHsiTHE O METANIIOOPTaHUUECKUX COSAMHEHUX. Vcroap30BaHNe raloTeHIIPON3BOIHBIX YTIIEBOAOPOIOB
B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEILECTB.

OKCIIepUMEHTAIbHBIE METObl M3YyYEHHs BEILECTB M UX MPEeBpAIlCHHH: H3ydeHHE (PU3NUYECKUX
CBOWCTB YTJIEBOJIOPOAOB (PaCTBOPUMOCTE), KAUECTBEHHBIX PEAKIMI yTIIEBOIOPOJOB PA3INUHBIX KIaCCOB
(obecuBeunBaHne OpPOMHON WM HMOAHOW BOZBI, PAacTBOpa IEPMaHraHaTa Kayus, B3aUMOJECHCTBHE
areTiiieHa ¢ aMMHA4YHBIM pPacTBOpOM okcuzaa cepebpa(l)), kauecTBeHHOe OOHapy)KeHHE yriepoaa U
BOJIOPOJa B OPraHWYECKHUX BELIECTBAX, MOIy4YEHUE STHICHA U U3yUYEHHE €r0 CBOMCTB, O3HAKOMJICHUE C
koyutekuusaMu «Hedts» n «Yromey, ¢ obpasmaMu IiacTMace, KaydyKOB M PE3WHBI, MOJIEIUPOBAHHE
MOJIEKYJ1 YTIIEBOIOPOIOB U TAJIOTCHIIPOM3BOIHBIX YIIIEBOIOPOIOB.

Kucnopoacoaep:kauue oprannyeckue coeiMHeHusl.

IIpenenbHble onHOATOMHBIE CHUPTHL. CTpoeHHME MOJIEKYJ (Ha NpUMEpe METaHoja M 3TaHOJa).
l'omonoruyeckuii psn, obmas Qopmyna, nzomepus, HOMEHKIATypa W Kiaccudurauus. duznueckue
CBOWCTBa MpeeNbHBIX OJHOATOMHBIX CIHPTOB. BOmOpoIHBIE CBA3M MEXAY MOJIEKYJIaMH CIHPTOB.
XUMHYECKHE CBOMCTBA: pEakUUHd 3aMELICHus, JAeTHIpaTaldd, OKHCJICHHUS, B3aUMOICHUCTBHE C
OpPraHMYeCKUMH M HEOpraHMYeCKUMH KHcioTamu. KadecTBeHHass peakuus Ha OJHOATOMHBIE CHHUPTHI.
[eiicTBe 53TaHONa M METaHOJAa Ha OpraHu3M uesoBeka. CrmocoObl IMONY4YeHUS W MPUMEHEHUE
OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIAaTypa 1 u3oMepuss. OcOOEHHOCTH PU3NUECKUX H XUMHUYECKUX CBOHCTB.

MHOroaToMHBIE CIIUPTHI — STHUIICHIIIMKONL U TiuleprH. Ouznveckue U XUMHUYECKHE CBOWCTBA:
peaKIny 3aMelIeHUs, B3aUMOJICHCTBUE C OPTAaHMIECKUMH U HEOPTraHUYECKUMH KUCJIOTaMH, KaueCTBEHHAS
peakius Ha MHOTOATOMHBIE CIUPTHL. [IpefcTaBieHWEe O MEXaHW3Me peakiui HYKICOPHILHOTO
3amMerneHus. [eiictBue Ha opranu3M yenoseka. CriocoObl MOJIyYeHHMS U IIPUMEHEHHE MHOI'OaTOMHBIX
CIIPTOB.

®enon. CTpoeHHE MOJEKYNbl, B3aUMHOE BIIMSHHE THUIPOKCOTPYIIBI M OEH30JIBHOIO sifpa.
®dusnueckue cpoiicTBa GpeHonma. OcoOEHHOCTH XMMHYSCKUX CBOMCTB (heHOsa. KauecTBeHHBIC peakIuy Ha
¢denon. Tokcnunocts penona. CriocoObl MoyueHHUs U MpuMeHeHue (enona. deHonbopmanbaeruaHas
cMoUa.



KapOonusnbHble coeMHEHHS — albJeTUAbl U KETOHBL. DJIEKTPOHHOE CTPOCHHE KapOOHHIBHOM
rpynmnsl. ['oMonorudeckue psiabl ajabIerdaoB U KETOHOB, oOmiast GopMyia, n30Mepus U HOMEHKIATypa.
®usnyecKre CBOMCTBA albJETrU0B U KETOHOB. XMMHUYECKHE CBOMCTBA ajlbJETHIOB U KETOHOB: PEaKIUU
npucoeanHeHust. OKUCICHUE albJeTHA0B, KaUeCTBEHHBIE PEaKUK Ha anbaeruabl. CocoObl MorydeHus U
NPUMEHEHHUE albJeTUA0B U KETOHOB.

OnHOOCHOBHBIE NIpeiebHbIE KApOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS MOJIEKYJ KApOOHOBBIX
KHACIOT. M3oMepust 1 HOMeHKIATypa. Ou3nyeckre CBOMCTBAa OJHOOCHOBHBIX IPEIeNbHBIX KapOOHOBBIX
KACIOT. BogopoaHsie cB3M MeXIy MOJEKylIaMH KapOOHOBBIX KHCIOT. XHMHYECKHE CBOWCTBA:
KHCJIOTHBIE CBOWCTBA, pPEaKUusl STEPUPHUKALWHN, PEaKUUH C YYaCTHEM YIIJIEBOJOPOIAHOTO paIuKaia.
OcoOEHHOCTH CBOMCTB MypaBbUHON KUCIOTHL. [I0HSITHE O MPON3BOIHBIX KAPOOHOBBIX KHCIOT — CJIOMKHBIX
a¢upax. MHoroodpasmre kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEMPEAEeNbHBIX U apOMAaTHUECKUX
KapOOHOBBIX KHCIIOT, TUKApOOHOBBIX KHCIOT, THAPOKCHKApOOHOBBIX KUCIOT. [IpefcTaBuTeny BhICIIMX
KapOOHOBBIX KHCJIOT: CTE€apUHOBAs, MaIbMUTHHOBAS, OJICHHOBAS, JUHOIEAS, AUHONIEHOBAS. KUCIOTHI.
CriocoObl MOTyYeHUs! U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxable 3¢upel. ['oMonmoruueckuii psim, obOmas ¢opmyia, W30MepHs U HOMEHKJIATypa.
DU3NYECKUE U XUMUYECKHUE CBOMCTBA: THIPOJIA3 B KUCJIOW U LIEJTOYHOU Cpee.

Kuper. Ctpoenue, pu3nuecKkue U XMMUYECKHE CBOWCTBA KUPOB: TUAPOIH3 B KUCIIOW U MIETOYHOM
cpene. OCOOCHHOCTH CBOMCTB KHPOB, COACPIKAIINX OCTATKU HETPENeTbHBIX KUPHBIX KHCIOT. JKUpHI B
MIpUpO/IE.

Mb11a Kak COJIM BBICHIMX KapOOHOBBIX KHCJIOT, HX MOIOIIIEE JICUCTBHUE.

OO0mas xapakrepucTtuka yriaeBonoB. Kimaccudukaius yrieBogoB (MOHO-, AW- U MOJIMCAXaPHIBI).
MoHocaxapuabl: TIIOKO03a, (PpyKTO3a, ramakrosa, pubo3a, Ae30KchpuOo3a. DU3NYecKne CBOWCTBA U
HaxoskaeHue B npupojie. PotocuHTes. XMMHUUECKUE CBOWCTBA IIIOKO3bI: PEAKIH C YYaCTHEM CIIUPTOBBIX
Y albJETUAHON TPy, CIIUPTOBOE M MOJIOYHOKHUCIIOE OpoxkeHue. [IpuMeHenne rioko3el, e€ 3HaUYeHNUE B
KU3HEIEeSITeIbHOCTH opranu3ma. Jlucaxapuapl: caxaposa, MajabTO3a U JIakTo3a. BoccTaHaBiuBaronye u
HEBOCCTAaHABIMBAIOIINE Jucaxapuiasl. [ unponns nucaxapuaos. Haxoxxaenue B npuponie U NpUMEHEHHE.
[Tonucaxapuapl: Kpaxmai, TIMKOIeH M Ie/unoio3a. CTpoeHre MakpOMOJIEKYJl KpaxMalla, INIMKOTeHa M
1euTro036l. du3nveckue cBOMCTBA Kpaxmalia U LIeJUTI0I03bl. X MMHYECKHE CBOMCTBA KpaxMaia: FHIIPOJIn3,
KayeCTBEHHAsl PEaKUusi ¢ MOAOM. XHMMHYECKHE CBOMCTBA LEJUIIOJIO3BL THIPOJIU3, MOIydYeHHE 3(UpPOB
nesutroo3sl. [lonaTre 00 HCKyCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIIepUMEHTAIbHBIE METO/IbI U3yUCHHS BEILECTB U MX NPEBPALLIECHUHA: PACTBOPUMOCTD PAa3IHYHBIX
CHOHMPTOB B BOJAE, B3aMMOJCHCTBHE 3TAHOJA C HATPUEM, OKHCIEHHE STHJIOBOTO CHHUPTAa B &JIbJETHJ Ha
packanéHHOM METHOH IPOBOJOKE, OKHUCICHHWE JSTHJIOBOTO CHHPTAa AUXPOMATOM Kaiusi (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEPUANIOB), KAueCTBEHHBIE PEAKUMH Ha anbJeruabl (C  TUAPOKCUAOM
muammuHcepeOpa(l) u  runpokcumom Mmemu(ll)), peakums rtamuepuHa ¢ ruapokcupom  memu(ll),
XHUMHYECKHE CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI, B3aUMOJIEMCTBUE PACTBOPA IIIFOKO3bI C THAPOKCHIIOM
menau(ll), B3aumozeiicTBie Kpaxmalia ¢ HOIOM, PELICHHE SKCIIEPUMEHTAIBHBIX 3a/a4 10 TeMaM «CIHUpThI
u Genons», «Kapoonossie kKucnoThl. ClioKHBIE UPBD».

A3oTcoaep:kamme OpraHndecKkre coeJMHeHusl.

AMUHBI — OpraHu4ecKre MPOU3BOJHbIE amMMuaka. Kiaccudukanus aMuHOB: anudaTHUECKHE H
apoMaTU4ecKue; MepBUYHbIC, BTOPHYHBIE U TpeTHyHble. CTpoeHHe MoKy, o0mast GopMyma, n3oMepHs,
HOMEHKJIaTypa W (u3nveckne CBOCTBA. XMUMHYECKOE CBOWCTBA ann(paTHUECKHX aMHHOB: OCHOBHBIE
CBOICTBA, ANKUIMPOBAHHWE, B3aUMOJICHCTBHE NEPBUYHBIX aMHHOB C a30THCTON kucioroi. Comm
AJIKUIIAMMOHHSL.

AHWIUH — IIpeCTaBUTENb aMUHOB apoMaTHuyeckoro psiaa. CTpoeHne aHuiIMHA. B3auMHoe BiusiHue
Ipynn aToMOB B MoJjieKyje aHmiuHa. OCOOEHHOCTH XMMHUYECKHX CBOMICTB aHMiIMHA. KauecTBeHHbIE
peakiy Ha aHWIMH. CriocoObl MOy4YeHHs U IpuMeHeHne anudaTudeckux aMuHoB. [Toxyuenne annnmHa
13 HATPOOEH30171a.

Awmunokucnotel. Homenknatypa u un3zomepus. OTIesbHBIE MPEACTaBUTENIM O-aMUHOKHUCIIOT:
TJIALOWH, anaHuH. QU3HYeCKHe CBONCTBA aMHUHOKHCIOT. XWMHYECKHE CBOWCTBA aMHHOKHCIOT Kak



aM(pOTEPHBIX OPraHUYECKUX COCAMHEHHH, peakus MOJMKOHACH AU, 00pa3oBaHHe MENTUAHOW CBS3U.
Buonoruueckoe 3HaueHNE aMUHOKUCIOT. CHHTE3 U TUAPONIN3 MENTHAOB.

Benku kak mpupoansie monuMepsbl. [lepBuyHas, BTOpHYHAsS W TPETHYHAs CTPYKTypa OEIKOB.
XuMHUYECKHE CBOWCTBA OCIIKOB: THAPOJIN3, IeHATypalysl, KaueCTBEHHbBIE PEaKIUU Ha OCIKH.

DKcIepuMeHTaNbHBIE METOABI U3yUSHHS BELIECTB U UX TPEBPAIICHUI: pacTBOpeHHE OSIKOB B BOJE,
JeHaTypanus OeNKOB MPH HarpeBaHUM, IIBETHBIC PEaKIIMU Ha OENKH, pellieHHe 3KCIIEPUMEHTANBHBIX 3a1a4
Mo TeMaM «A3OTCoIepXkallie OpraHudeckue CcoequHeHMs» U «Paclmo3HaBaHHE OpraHMYECKHX
COECIHEHUID.

BbicokoMoJieKyIIPHBbIE COeTUHEHHS.

OCHOBHBIE MOHATHSI XUMHUH BBICOKOMOJIEKYJIIPHBIX COSAMHEHHH: MOHOMED, IOIUMED, CTPYKTYPHOE
3BEHO, CTENEHb IOJIMMEpPHU3AINY, CPEOHsIsI MOJeKymapHas wmacca. OCHOBHBIE METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUH — MOJIMMEPH3aLUs U TIONUKOHICHCAITUSL.

[Monumepubie Marepuanbl. [ImactMacchl  (MOMUATWIICH, TOJUNPONMICH, TTOJWBUHHIXIOPU,
MOJIMCTUPOJ, TOJMMETHIMETAKPHUIIAT, MOJUKApOOHATHI, TMOJMATWICHTepedTanar). YTHUIu3auus |
nepepaboTKa IIaCTHKA.

DnacToMepbl: HaTYpallbHBI Kay4yK, CHHTETHYeCKHEe Kaydyyku (OyTaaueHOBBIH, XJIOpPOIPEHOBEIH,
M30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOTOK, MIEPCTh, MIENK), UCKYCCTBEHHBIC (BICKO3a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKHE (KalpoH H JIaBCaH).

[MonumMepsl crenManbHOTO Ha3HAa4YeHWs (TeQIIOH, KEBlap, JJIEKTPONPOBOASIINE TMOIUMEPHI,
Omopasaraemple TOJIAMEPHI).

OKCcIepUMEHTANbHBIE METObI U3YUEHHsSI BEILIECTB U UX IPEBPAILCHUIl: 03HAKOMIIEHHE C 00pa3LaMu
NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KayuyKOB, PELICHNUE IKCIIEPUMEHTAJIbHBIX 3a7a4 I10
Teme «Pacro3HaBaHNe IIIACTMACC U BOJIOKOH.

Pacuérnble 3agaun.

Haxoxxnenne MomexyssipHOH (OpMysbl OPTaHHUYECKOrO COEOMHEHHUS] 10 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOASIINX B €70 COCTAB, HAXOXKJICHUE MOJIEKYIIIPHON (OPMYJIBI OPraHUYECKOTO COCIMHEHHS
1o Macce (00BEMY) MPOTYKTOB CrOPaHUs, TI0 KOJIMIECTBY BelecTBa (Macce, 00bEMY) MTPOYKTOB pEaKIIHU
W/WIIM UCXOAHBIX BELIECTB, YCTAHOBJICHNUE CTPYKTYPHOU (HOPMYIIBI OPraHUYECKOro BEIECTBA HA OCHOBE
€ro XMMHUYECKHUX CBOWCTB WJIM CIIOCOOOB INOJYYEHHs, ONPEAEICHUE A0JIM BBIXO/A MPOJAYKTA PEAKUHUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexIpeaMeTHbIE CBA3H.

Peanuzanus MeXNpeAMETHBIX CBsI3€d NpU M3y4eHUH opraHudecko xumuu B 10 kjacce
OCYILIECTBIISIETCSl Yepe3 HMCIIOJIb30BaHWE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX IMOHSATHH, TaK W TMOHSATHH,
NPUHSATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOT'O [TUKIIA.

OOmme ecTtecTBEHHO-HAay4YHbIE NOHSATHA: SIBICHHE, HAYYHbIH (aKT, TMIOTE3a, TEOpHus, 3aKOH,
aHalu3, CUHTE3, Kaccu(uKaus, HabIro1eHre, U3MEPEHUE, SKCIIEPUMEHT, MOJIeb, MOJICIIMPOBAHUE.

Odwusnka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOJEKYJa, SHEPTeTUUECKHH YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3NUECKUE BETHYUHBI, €AMHULBI H3MEPEHUS,
CKOpOCTh, DHEPTHSI, Macca.

buonorusi: kierka, opraHu3M, J3Kocuctema, Ouochepa, MeTabONM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN M reTepoTpOo(HBINA THII MUTAHUS, OpoXeHHE, (OTOCHHTE3, JIbIXaHHE, OCJIKU, YIIICBO/IbI,
KHUPBI, HYKJIEMHOBBIE KUCIIOTHI, JEPMEHTHI.

I'eorpadus: monesHbie NCKOMaeMble, TOTUIHBO.

TexHonorus: MNUILEBblE NPOAYKTHl, OCHOBBI PALIMOHAIBHOIO IHTAHUS, MOIOIIME CPEICTBa,
MaTepHajbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

ObLIASA U HEOPTAHUYECKASA XUMUSA



Teoperuyeckue OCHOBbLI XMMUH.

ATtoM. CocTaB aTOMHBIX Sep. XUMUYECKUH 3nieMeHT. M3oTomnbl. CTpoeHHe DIIEKTPOHHBIX 000JI04eK
aTOMOB, KBaHTOBBIE YHCJIa. DHEPreTHYECKUE YPOBHH M TOAYPOBHU. AToMHBIe opOuTanu. Kinaccudukanus
XMUMHUUYECKHX DJIEMEHTOB (S-, P-, d-, f-onemenTs). Pacnipenenenne 1eKTPOHOB 110 aTOMHBIM OPOHTAIISIM.
OJNeKTpOHHBIE KOH(QUTypalud aTOMOB JIIEMEHTOB MEPBOTO—YETBEPTOrO IMEPUOJOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHIH, 3JIEKTPOHHBIE KOHPUTYpAIIUH HOHOB. DIIEKTPOOTPULIATENbHOCTb.

[Tepuoanueckuit 3axkoH u Ilepuoguueckas cucrema xummuueckux sneMeHtoB .M. Menaeneesa.
Ces3p nepuoanyeckoro 3akoHa U [leproguueckoil cHCTEMBI XMMHUYECKUX 3JEMEHTOB C COBPEMEHHOM
TeopHel CTPOSHUSI aTOMOB. 3aKOHOMEPHOCTH N3MEHEHHSI CBOMCTB XUMHUUECKUX DJIEMEHTOB M 00pa3yeMbIX
MU IPOCTHIX U CIOXHBIX BEIIECTB MO IpylIaM M NepuojaM. 3JHaueHue nepuoandeckoro 3akona (.M.
Meneneesa.

Xumuueckas cBsA3b. Bubl XUMHUUYECKOM CBSI3U: KOBAJIEHTHAsA, MOHHAs, METa/IMYecKas. MexaHu3Mbl
o0pa3oBaHHs KOBAJCHTHON CBSI3U: OOMEHHBIH W JOHOPHO-AaKIENTOPHBIM. DHEPrusi W JUIMHA CBS3H.
IonsipHOCTH, HANPABIEHHOCTD U HACHIIIIAEMOCTh KOBaJIeHTHOMH cBsA3U. KpaTHbie cBs3u. Bonopoanast cBs3b.
MexMOoJIEKyJIIpHbIE B3aUMOEHCTBUSL.

BaneHTHOCTh U BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b AJIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C UX
TreOMEeTPUYECKUM CTpOEHHEM (Ha MpUMepe COSANHEHNH 3JIEMEHTOB BTOPOTO MEpHo/Ia).

IIpencraBnenne 0  KOMIUIEKCHBIX  coeiuHeHHsX.  CocTaB  KOMIUIEKCHOTO — MOHa:
KOMITJIEKCOO0Pa30BaTeb, IUTaH bl. 3HAYCHNE KOMILIEKCHBIX cOeTUHEHUH. [ToHsTHE 0 KOOPAMHAITMOHHON
XUMUH.

BemectBa MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHUS. THIBl KPUCTAIMYECKUX PELIETOK
(CTPYKTYp) ¥ CBOWICTBA BEIIIECTB.

[lonsitue o nucnepcHelx cuctemax. McrtunHble pacTBophl. [lpeacTaBieHne O KOJUIOMAHBIX
pactBopax. CriocoObl BBIpaYKEHHUS KOHIEHTPAIMM PAcTBOPOB: MaccoBas JOJsS BEIIECTBA B PacTBOPE,
MOJISIpHAas ~ KOHUEHTpauus. HacplllleHHble 1 HEHAaChIUIEHHBIE  PACTBOPBL,  PACTBOPUMOCTb.
Kpucrannoruapartst.

Knaccudukarys 1 HOMEHKIIATypa HEOPraHMUECKUX BEIIeCTB. T puBHANBHBIC Ha3BAaHUS OTIEIbHBIX
MpEeACTABUTENICH HEOPraHUUECKUX BEILIECTB.

Knaccupukanys XUMHYECKHX PpEaKUUid B HEOPraHWYeCKOH M OpraHMYecKod XHMHH. 3aKOH
COXPAHEHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPIUHU MPU XUMUUYECKUX PEaAKIUSIX.
TenmoBbie 3P PEKTH XUMUUYECKUX peakiuid. TepMOXUMHUIECKHEe YPaBHEHHUS.

CKOpOCTh XMMHYECKOH peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (aKTOpoB. |'OMOTeHHBIE U
reTeporeHHble peakuuu. Katanus u Kkatanu3aTopsl.

OOpatumble W HeoOpaTHMbIE peakUUHd. XUMHYecKoe paBHOBecue. KoOHCTaHTa XHMHYECKOTO
paBHOBecHs. PaKTOpPHI, BIUAIOLIME Ha MOJOKEHNE XUMUYECKOTO PaBHOBECHS: TEMIIEpPATypa, JaBICHUE U
KOHIIEHTpAIK BEUIECTB, yyacTByomuX B peakiuu. [Ipunnun Jle Illarense.

Onexrponurnueckas auccouuanus. CuibHble U cialble 3IIEKTPONUThl. CTeneHb AWCCOLUALUU.
Cpenia BOTHBIX pacTBOPOB: KHCIIOTHAs, HEUTpasibHas, enouHas. Bogopoansiii mokasarens (PH) pactopa.
I'maponus coneit. Peakuun nonHoro oOMeHa.

OKHCINTENHPHO-BOCCTAHOBUTENbHBIE  peakiuu. CreneHb  okucineHna.  OKUCIUTENb U
BOCCTaHOBUTEN. [Iporieccsl OKMCIEHUS 1 BOCCTaHOBIICHUS. BakHel e OKUCIUTENN 1 BOCCTAHOBUTEIH.
MeTo 35IeKTpOHHOTO OanaHca. DIEKTPOIIN3 PACTBOPOB U PACIJIAaBOB BEIIECTB.

OKCTepUMEHTaIbHBIE METOABl M3yUeHHUS BEIIECTB M MX IPEBpAIICHWI: Pa3ioKeHHE MEePOKCHIA
BOJOPOJa B IPUCYTCTBUU KATAJIU3aTOPA, MOJEIH KPUCTAUIMYECKUX PEIIETOK, MPOBENCHHUE PEaKIIMiA
MOHHOTO OOMEHa, OMNpeJeNieHHe Cpelpl PAcTBOPOB C MOMOIIBIO HHIWKATOPOB, HM3YUYCHHE BIUSHUS
pa3IuYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIMH | MOJI0KEHNE XUMUIECKOTO PAaBHOBECHSL.

Heopranuyeckass xumus.

TTonoxenue HemeTtamioB B [lepuoanueckoit cucteMe xumudeckux siaeMenToB J[.M. Menpeneesa u
OCOOCHHOCTH CTPOCHUS WX aToMOB. DH3MYECKHE CBOWCTBA HEMETAIOB. AJIIOTPONHS HEMETAUIOB (Ha
mpUMepe KUCIIopoa, cepsl, hocdopa u yrieposaa).



Bomopon. Ilomyuenue, ¢Qusndeckue W XHUMHYECKHE CBOMCTBA: pEaKUUH C METAUIAMH |
HEMeTaJlJIaM1, BOCCTAaHOBUTENbHBIE cBOMcTBa. [ napuapl. TOMIUBHEBIE 3IEMEHTHI.

I'anorensl. Haxoxxaenue B mpupoe, cnocoObl MmonydeHus, pu3ndeckue 1 XMMUIECKUEe CBOMCTBA.
I'anoreHoBomopoabl. BakHelmne KHCIOPOJCOEpKAIIUE COCAUHECHUs TrayoreHoB. JlabopaTopHbie U
MPOMBIIIIEHHBIE CITOCOOBI MOTYYEHHS TAIOTeHOB. [IpuMeHeHre TalloTeHOB ¥ UX COSAMHEHHH.

Kucnopon, o30H. JIabopatopHble ¥ MPOMBILIEHHBIE CIIOCOOBI OTY4YeHUs Kuciopona. Ousnyeckue
Y XUMHYECKHE CBOHCTBA U MPUMEHECHUE KUCIOPoAa U 030HA. OKCUABI U TIEPOKCHUIBI.

Cepa. Haxoxpaenue B mpupoje, cHocoObl MOIy4eHHs, (PU3NUYECKHEe M XUMHYECKHE CBOWCTBA.
CepoBogopon, cyasduasl. Oxcup cepbi(1V), okcun ceppi(V1). CepHucras u cepHas KUCIOTHI U MX COJIH.
OcoOeHHOCTH CBOMCTB cepHOl KUCIOTHL. [IpuMeHeHune cepbl U e€ CoeAMHEHHH.

Azor. Haxoxxaenue B mpupoae, crnocoObl MoNMydeHHUs, (pu3nyeckne M XUMHUYECKHE CBOWMCTBA.
Awmmuak, HUTpHUIBL. OKCHIBI a30Ta. A30THCTas U a30THAS KUCIOTHI M MX coiid. OCOOCHHOCTH CBOWMCTB
a30THOM KUCIIOTHL. [IpuMeHeHre a30Ta 1 ero CoeJUHEeHUH. A30THBIE YA0OpEeHUSI.

®ocdop. HaxoxneHne B Ipupose, COCOObl MOMyYeHUs, GU3NIECKUE U XUMHUYECKHUE CBOWMCTBA.
®Dochunst u ochun. Oxcuast Gocdopa, dochopnas kucnora u e€ conu. [Ipumenenue dpocdopa u ero
coeaunenmit. DochopHbie ynoOpeHus.

Yrnepon, HaxoxaeHHe B NpHUpoje. AoTporHble Moaudukanun. Ouzndeckue U XUMHUUECKUE
CBOMCTBa TMPOCTBHIX BEIECTB, 00pa3oBaHHbIX yriaepomom. Oxcua yriepona(ll), okeun yrimepoma(lV),
yrojibHasi KUCIO0Ta U e€ colii. AKTUBUPOBAHHBIN yrojb, aacopouus. dymiepensl, rpadeH, yriepoaHbe
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIIIEPOAOM, U €T0 COSIMHEHUH.

Kpemuwmii. Haxoxxnenue B mpupope, CriocoObl MonydeHus, Gu3ndecKue U XMMHIECKHUEe CBOWCTBA.
Oxcup kpemuus(1V), kpeMHuEBas KUCTIOTa, CUIHKATHL. [[puMeHeHrne kpeMHus 1 ero coeanHeHni. CTekIo,
€ro IMOoJIyYeHNe, BUbI CTEKIIA.

ITonoxenne merauioB B llepuoandeckoil cucremMe XuUMHUYECKHX 3JeMeHTOB. OcoOeHHOCTH
CTPOEHHUSI DJIEKTPOHHBIX 000JOYeK aroMoB MeTauioB. OOmue (¢u3nuecKkue CBOWCTBA METAJUIOB.
IIpumeneHnue MeTayuIoB B ObITY M TexHUKe. CIUTaBbl METAJIIOB.

ONEeKTPOXUMUYECKUN psii HampsbkeHUHd MeTaiioB. OOmue crnocoObl MONYyYEHHS METalloB:
THIPOMETAILTYPrHsi, TUPOMETAJUTyprus, 3JekTpoMeTatyprus. [lonsarue o koppo3un metaiioB. CiocoOb
3aILIUTHl OT KOPPO3UH.

O6mas xapakTepucTuka MetayuioB |A-rpynmnsl [lepuoanueckoi cucTeMbl XUMUYECKHUX IEMEHTOB.
Hatpwuii n xanuit: monyyenue, Gpuznveckue 1 XMMHUYECKHE CBOUCTBA, IPUMEHEHHE TIPOCTHIX BEIIECTB U UX
COEIUHEHHU.

O6mas xapakrepuctuka MetayuioB | |A-rpynmel [leproandeckoil cucTeMbl XUMHUECKUX HJIEMEHTOB.
Marnwuii u KaJIbLuii: noiy4yenue, GU3n4ecKue 1 XMMHUUECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEILECTB U
ux coeauHeHUH. JKECTKOCTD BOJIBI M CTIOCOOBI €€ yCTpaHeHUs!.

AJIOMHUHUI: IOTy4eHue, PU3nYecKre 1 XUMUUECKIE CBOMCTBA, TPUMEHEHUE MTPOCTOrO BEIIECTBA U
ero coenuHeHWd. AmQoOTepHBIE CBOMCTBa OKCHIa W THUAPOKCHAA ANIOMUHHS, THAPOKCOKOMILIEKCHI
ATIOMUHHAL.

OOmas xapakTeprcTuka MeTauioB mobouHblx moarpynn (b-rpymm) Ilepmoamyeckoit cucteMsl
XUMHNYECCKHNX DJIEMCHTOB.

du3nYecKre U XUMHUYECKHEe CBOWCTBA XpoMa  ero coequneHnit. Okcuibl v ruapokcupt xpoma(ll),
xpoma(lll) u xpoma(VI). XpomaTel ¥ HOWXpOMAThl, WX OKHCIWTENbHbIE CcBoiicTBa. llomyuenwe wu
NPUMEHEHUE XPOMa.

®uznyeckrue U XMMHUYECKHE CBOMCTBA MapraHila U €ro coeluHeHui. Baxueliiue coenuHEHUs
mapranama(ll), mapranmna(lV), mapranna(VI1) u mapraama(VIl). IlepmanranaT Kauvs, €ro OKHUCIUTEILHBIC
CBONCTBA.

dusnueckre U XMMUYECKUE CBOMCTBA jKene3a U ero coequHeHuil. OKCUabl, THIPOKCUIBI U CONU
xene3a(ll) u xxeneza(lll). Ilonyduenne n npuMEeHEHHE Kele3a U €T0 CILIaBOB.

duznyecKre U XUMUYECKUE CBOMCTBA MeIU U €€ coeuHeHui. [lomyyeHne u MpuMeHeHUe MeIu U
€€ COeIMHEHU.



HuHk: monmydeHue, Qu3MYECKHEe M XUMHUYECKHE CBOWCTBAa. AMQOTEpHBIE CBOWMCTBA OKCHIA H
TUAPOKCHJIA IIMHKA, THIPOKCOKOMILIEKCH IMHKA. [I[puMeHeHre IMHKa 1 €ro COeMHEHUH.

OKcliepUMEHTANbHBIE METOIbl HM3YYEHHUS BELIECTB M HMX NpPEBpalleHUil: H3ydyeHHe o0pa3loB
HEMETaIJIOB, TOpeHue cephl, hochopa, skene3a, MarHus B KUCIOPOAe, H3yUCHUE KOJIIEKIUN «MeTalltbl 1
CIUIaBBI», B3aUMOJCUCTBHE IIEIOYHBIX U IIEJIOYHO3EMENIBHBIX METaUIOB C BOAOH (BO3MOXKHO
UCIOJIb30BaHNE BUIEOMATEPHAJIOB), B3aUMOICHCTBUE IIMHKA U JKeJle3a C pacCTBOPaMM KHUCIIOT U LIEJI0ueH,
KaueCTBEHHbIE pPEAaKIMM Ha HEOPraHWYECKHWE AaHUOHBI, KaTHOH BOAOPOAAa M KAaTHOHBI METAJUIOB,
B3aMMOJEHCTBUE THUJPOKCHUIOB ATIOMUHUS M IIMHKAa C PAcTBOpPaMU KHCJIOT M IIEJoYel, pelieHue
JKCIIEPUMEHTANIBHBIX 3aa4 1o TeMaM «lamoreHs», «Cepa u e€ coeauHeHH», «A30T H Pocdop U ux
COCIMHEHMSI», «MeTaulbl TIaBHBIX TOATrPYHID», «MeTauibl MOOOYHBIX TOATPYIIID).

XuMus U ;KU3Hb.

Ponp xuMum B o0ecrieueHIH YCTOHUUBOTO Pa3BUTHUS denoBedecTBa. [IoHATHE 0 HAYYHBIX METOIaX
MO3HaHMUS U METOJOJIOTHMHM HAay4yHOro HccienoBaHud. HaydHble NpUHIUNIBI OpraHU3alldl XUMHYECKOTO
npou3BocTBa. [IpoMBINUIEHHBIE CTIOCOOBI MOMYYEeHUS BAXKHEHIINX BElIeCTB (Ha MpUMepe MPOU3BOICTBA
aMMHaKa, CEpHOH KHCIIOTHI, MeTaHoma). [IpoMBIIUIeHHbIE CIIOCOOBI TONYyYeHHs METaUIOB M CILIABOB.
XuUMHUYECKOE 3arps3HEHHE OKPYXKalolled cpenbl M ero mocieAcTBus. Ponb Xxumum B obecriedyeHHUH
JHEpreTUYecKoil 6e30macHOCTH.

XuMus 1 370pOBbe ueoBeka. JlekapcTBeHHbIe cpeicTBa. [IpaBuina Nconbp30BaHUs IEKapCTBEHHBIX
npemnaparoB. Pojb XUMUH B pa3BUTHH METUIUHBI.

XUMHS TUIIY: OCHOBHBIE KOMITOHEHTEHI, MTUINEBbIE 100aBKU. Poib xuMuu B oOecrieYeHnH MUIIEBOH
Oe3omacHoCTH.

Kocmermueckne wu mapdromepHbie cpeactBa. beitoBas xumus. Ilpasmma  GezomacHOTO
MCIIOJIb30BaHMS IpenapaToB ObITOBOI XMMHUH B TOBCEAHEBHOW KHU3HU.

XuMHSI B CTPOUTENLCTBE: BaKHEHIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

Xumus B CENTLCKOM X03s1iicTBe. Oprannyeckue 1 MUHepaibHble yA00peHusl.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepHaibl, Kpackd, CTEKJIO, Kepamuka. Marepuansl ais
aJeKTpoHKKH. HaHoTexHOMOTM Y.

Pacuérnele 3anaun.

Pacuérel: Maccel BemecTBa WM 00bEMa Ta30B 110 U3BECTHOMY KOJMYECTBY BELIECTBA, Macce MM
00BEMY OJTHOTO U3 yYaCTBYIOIIMX B PEAKIIH BELIECTB, Macchl (00bEMa, KOTMUECTBA BELIECTBA) IPOAYKTOB
peaKknuu, eciid OJHO M3 BELIECTB MMEET MpHUMeECH, Macchl (00bEMa, KOIMUYECTBA BELIECTBA) MPOIYKTa
peaxkum, eCJIi OJTHO U3 BEIIECTB JAHO B BUJIE pACTBOpA C ONPEAEIEHHON MaCCOBOM 0JIEH paCTBOPEHHOIO
BEIIECTBA, MACCOBOM JOJIM M MOJISIPHON KOHIIEHTPALMU BELIECTBA B PACTBOPE, AOJNH BBIXOJA MPOAYKTa
peakuy OT TEOPETUIECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXIpeIMeTHBIX CBsI3el IpH U3y4eHnH o01Iel 1 Heoprannieckoil xumuu B 11 ximacce
OCYILIECTBIISIETCSl YEepe3 HMCIIOJIb30BaHWE KaK OOLIMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK W TNOHSATHH,
MIPUHATHIX B OTAENBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOmme ecTtecTBEHHO-HAay4YHbIE NOHSATHA: SIBICHHE, HAYYHbIH (aKT, TMIIOTE3a, TEOpHus, 3aKOH,
aHallu3, CHUHTE3, KiaccCH(UKAIHs, TePHOAHMYHOCTh, HAOINIOJICHUE, M3MEPEHUE, DKCIEPHUMEHT, MOJIENb,
MO/JICJIUPOBAHUE.

®uznka: MaTepusi, MUKPOMHpP, MAaKpOMHp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, M3OTOIHI,
pPasMoaKTUBHOCTh, MOJIEKYJIA, YHEPTETUYECKUI YPOBEHB, BELIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHE
BEIIIECTBA, UICAIbHBIN ra3, GU3NUYecKre BEINUUHbI, €AUHUILIBI U3MEPEHUs], CKOPOCTh, YHEPIUs, Macca.

buonorus: xierka, opraHusM, 3KocucTeMa, ounocdepa, MeTaboIM3M, MaKpo- U MHKPOIJICMEHTHI,
0eJKu, KUPHI, YITIEBObl, HYKIEUHOBBIE KUCIIOTHI, (PEPMEHTHI, FOPMOHBI, KPYTOBOPOT BEIECTB U IIOTOK
JHEPrUM B DKOCHCTEMAX.

I'eorpadus: MuHepasbl, TOpHBIE TOPOIB, TOJE3HBIE HCKOMIAeMBbIE, TOIUTUBO, PECYPCHI.

TexHONOTHA: XMMHYECKass IPOMBINUICHHOCTb, METAJUIyprusl, CTPOUTEIBHBIE MaTEpHAbI,
CENBbCKOXO3S1ICTBEHHOE IIPOU3BOACTBO, MUIIEBAs MIPOMBIIUICHHOCTb, (dapmarnieBTHUECKAS



MPOMBIIIVICHHOCTb, HPOHU3BOJACTBO KOCMCTHYCCKHUX IMPLCIApaTOB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTcpualioB, 3JICKTPOHHAS MPOMBINUICHHOCTh, HAHOTCXHOJIOTHUH.

ITNTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMA [TPOT'PAMMEBI 110 XUMHWU HA YI'JTYBJIEHHOM
YPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHU C CHCTEMHO-ACATENEHOCTHBIM MOAXOJIOM B CTPYKTYPE JTUYHOCTHBIX PE3yJIbTaTOB
OCBOCHHMSI TpenMeTa «XUMHS» Ha YPOBHE CpEAHEro oomero oOpa3oBaHUSI BBINENEHBI CIIEAYIOIIUE
COCTaBIISIIONINE: OCO3HAHUE OOYYaIOUIMMUCS POCCUHCKOW TPaKIaHCKOW HWICHTUYHOCTH, TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOTPEICTICHUIO; HATMYHE MOTUBAIIMU K 00YYEHHUIO; TOTOBHOCTb
U CHOCOOHOCTh OOYYaIOUIMXCSl PYKOBOACTBOBATHCS NMPUHATHIMA B OOIIECTBE MpaBWJIaMH M HOPMaMH
IMMOBCACHUA; HATMUMEC IIPAaBOCO3HAHWA, 3KOJOTHYECKOMN KYJBbTYPBI; CHOCO6HOCTI) CTaBUTH LCJIM U CTPOUTH
JKNU3HCHHBIC ITJIaHbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUSI MpeaMeTa «XUMHSD) OTPaKaloT cHOPMHUPOBAHHOCTH OMBITA
MO3HABATENFHOM W MPAKTUYECKOW  JIESITENBHOCTH  OOYyYarmoIUXCs B Ipolecce  peann3aluu
00pa30BaTeIbHON ACSITCIBHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHSI MpeaMeTa «XUMHSD) OTPaKaloT cHOPMHUPOBAHHOCTH OMBITA
MO3HABATENFHOM W MPAaKTUYECKOW  JIESITENBHOCTH  OOYyYaroIUXCsi B Ipolecce  peatn3aluu
00pa3oBaTenbHON AEATETHHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUS 00YYArOIIUMHUCS CBOMX KOHCTHTYIIHOHHBIX TIPaB U 00s13aHHOCTEH, yBaKEHUS K 3aKOHY U
MIPaBOTIOPAIKY;

MIPEJICTABJICHHUS O COMMAIBHBIX HOPMaX W MPaBUIIaX MEKIMYHOCTHBIX OTHOIIEHHHA B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU IEATEIHHOCTH TIPH CO3JJaHIH yUeOHBIX IPOEKTOB, PEIICHUN
y4eOHBIX U MTO3HABATEIHHBIX 33124, BEITIOTHEHUH XUMHUYECKIX 3KCTIEPUMEHTOB;

CMOCOOHOCTH TOHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI IPYTHX MpU
aHaJIM3€e Pa3IMYHBIX BUJIOB YU€OHOU AEATEIHHOCTH;

2) NaTPHOTUYECKOT0 BOCIUTAHMSA:

[IEHHOCTHOT'O OTHOIIICHUS K ICTOPUYECKOMY ¥ HAyYHOMY HACIIEINI0 OTEUECTBEHHON XUMUH;

YBOXKEHHS K TPOIECCY TBOPYECTBA B O0JACTH TEOPUH W TPAKTHYECKOTO IPHIOKEHUS XUMHH,
OCO3HaHUSl TOTO, 4YTO JaHHbIE HAyKH €CTb pe3yJbTaT [UINTENbHBIX HAONIONCHUH, KPOIIOTIUBBIX
9KCIIEPUMEHTAIIEHBIX TIOUCKOB, IOCTOSHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

WHTEpEeca W MO3HABATEIbHBIX MOTHBOB B TOJYYCHHH M IOCIEAYIONIEM aHanu3e WH(GOPMAIUU O
NEPEAOBBIX JOCTIKEHHUSIX COBPEMEHHON OTeUeCTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIEHUBATh CHTYAllMH, CBS3aHHBIE C XHMHUYECKUMH SBICHHUSAMHU, W TPHHAMATh
OCO3HAHHBIC PCUICHWA, OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBEHHLIC HOPMbI U ICHHOCTH,

TOTOBHOCTHU OIICHUBATH CBOE MMOBEACHUEC U IMOCTYIIKU CBOUX TOBapHIIIefI C HOSI/IHI/IfI HPAaBCTBCHHLIX
Y IPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEACTBUM IOCTYIIKOB;

4) opMupoBaHHS KYyJIbTYPbI 310POBbSI:

MMOHUMAaHUS LIEHHOCTEH 3I0pOBOr0 U 0€30MacHOro 00pasa *KU3HH, HEOOXOAUMOCTH OTBETCTBEHHOI'O
OTHOIIEHHUS K COOCTBEHHOMY (PM3HUYECKOMY U IICUXUIECKOMY 3/I0POBbIO;

COOJIIOJICHUsT TIPaBMJI 0E30IacHOTO OOpalleHUs] C BEIIeCTBAMH B OBITY, TIOBCEIHEBHOMN KH3HU, B
TPYAOBOU ESATENHHOCTH;

MOHUMAaHUS [EHHOCTH TPaBWI HHIUBUAYATHHOTO W KOJJIEKTUBHOTO O€30MAaCHOTO TIOBEICHHS B
CUTYAIUX, yTPOKAIOIMINX 3I0POBBIO U JKU3HU JIIO/IEH;



OCO3HAHUS MMOCIIEACTBUHA U HEMPHUATHS BPEAHBIX MPHUBbIUEK (YIOTPEOICHHUS aJKOT OIS, HAPKOTHUKOB,
KypeHHs);

5) TpynoBoro BocnuTaHusA:

KOMMYHHKAaTHBHONH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKOM NESITENbHOCTH, OOIECTBEHHO
MOJIE3HOH, TBOPUECKOW M JPYTUX BUAAX ACATEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYacTHE B pEIICHUH MPAKTHYECKUX 3aJay COLUAILHON HalIPaBICHHOCTH (B
paMKax CBOEro Kjacca, IIKOJbI);

MHTEpeca K MPaKTHUECKOMY H3YyUEHHIO Mpodeccuil pa3inuyHoOro poja, B TOM YHUCIE Ha OCHOBE
MPUMEHEHUS IPEIMETHBIX 3HAHUH M0 XUMUH;

YBaKEHUS K TPy, JIIOJSAM TPyJAa U pe3yibTaTaM TpYIOBOU IeATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBUAYAJIBHOH TpaeKTOpuu oOpa3oBaHusi, Oymymieit
HpO(beCCI/II/I u pceaiusanuun CO6CTB€HHI>IX JKHU3HCHHBIX IIJIaHOB C y‘-IéTOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPeOHOCTEH 00111ecTBa;

6) 3K0JI0rMYEeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH LIENIeCO00Pa3HOT0 OTHOMICHUS K PUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS KU3HH Ha
3emuire;

IIOHUMAaHUA I‘HO6EUII>HOI‘O XapakTepa JSKOJOTHYCCKUX HpOGHCM, BIWAHUSA DSKOHOMUYCCKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIBHOM CPEIbL;

OCO3HaHUA HCO6XOI[I/IMOCTI/I HUCIIOJIB30BaHUA I[OCTI/I)KCHI/Iﬁ XUMUN JIA  peIICHHSA BOIIPOCOB
panroOHATBHOTO MIPUPOIOIIONIL30BAHNS;

AKTHUBHOTO HENPUSTHS ACUCTBUM, NPUHOCAIIMX BpPEH OKPYKAKOLICH MPUPOJHOU cpene, YMEHHsS
MPOTHO3UPOBATh HEOJArONPHUATHBIE 3KOJOIMYECKHE IIOCJIEACTBUS NPEANPUHUMAEMBIX ICHCTBUH H
NpeoTBpaIaTh UX;

HaJIMYUS Pa3BUTOIO 3KOJIOTHYECKOrO MBILIICHHS, SKOJIOTHYECKOH KYJIBTYPbI, ONbITA AEATEILHOCTH
9KOJIOTMYECKOM  HANpaBJICHHOCTH, YMEHUS  PYKOBOJICTBOBAaTbCI HMH B  II03HABATEJILHOH,
KOMMYHHKAaTUBHOMN 1 COLIMANIbHOM MPaKTHKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO MTPOTUBOCTOSITH HACOIOTUI
xemoooun;

7) 1eHHOCTH HAYYHOTI'0 O3HAHUSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH M OOIIECTBEHHOW
NPaKTUKY;

NOHUMAaHUs cneun(UK XUMUHM KaK HayKH, OCO3HaHMS € poir B (POPMUPOBAHUN PALMOHAIBHOTO
HAYYHOTO MBIIUICHHS, CO3/aHUM LEIOCTHOIO NMPEACTABICHUS 00 OKpYXKAarolleM MHpE KaK O €IMHCTBE
NPUPOAbI M YEJIOBEKa, B MO3HAHWU IPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJieM COXpaHEHUs
NPUPOAHOTO PABHOBECHS;

yOexIE€HHOCTH B 0CcO00W 3HAYMMOCTH XUMHHM [UIi COBPEMEHHOW UIHMBWIM3aLUU: B €€
TYMaHHCTHYECKOW HANpPaBJICHHOCTH M BAYKHOM POJIM B CO3JaHUM HOBOW 0a3bl MaTepUalIbHON KYJIbTYPHI, B
peleHny TI00albHBIX MPOOJIeM YCTOMYMBOIO Pa3BUTHsI YEJIOBEYECTBA — CHIPHEBON, IHEPreTHYECKOMH,
MUILIEBON M HKOJOIMYECKON 0e30MacHOCTH, B Pa3sBUTUM MEIUIMHBI, 00ECIIEYeHNH YCIOBHM YCIIELIHOTO
TPyZAa ¥ SKOJIOTHYECKH KOM(OPTHON JKU3HHU KaXKAOTO WieHa 00IIecTBa;

eCTeCTBeHHO-Hay‘IHOﬁ T'paMOTHOCTHU: ITIOHMMAaHWA CYIITHOCTU METOJO0B IO3HAHUA, UCIIOJIB3YEMBIX B
C€CTCCTBCHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BaTh oJIydya€MbI€ 3HAHUA IJId aHaliu3a U OG’bHCHeHI/IH
SBIICHUI OKPYXXAIOIIer0 MHUpPa W MPOHUCXOJIMIHMX B HEM HM3MEHEHHWH, YMEHHUS nejarb 0O0OCHOBaHHBIE
3aK/IFOYCHUS Ha OCHOBE HAYYHBIX (1)aKTOB U UMCIOIMNXCA AaHHBIX C MEJIBIO IMOJIYYCHUSA OOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIBHO HCIIOIb30BaTh XMMHYECKHE 3HAHUS IS PEIIeHHS MpolsieM B
peabHbIX )KU3HEHHBIX CUTYaIUX;

HHTEpeca K MO3HaHUIO, UCCIIE0BATEIbCKOM 1eSTeIbHOCTH;

TOTOBHOCTH W CITOCOOHOCTH K HEMPEPHIBHOMY 0Opa30BaHUIO M CaMOOOPa30BaHUIO, K aKTHBHOMY
MOJIYYEHUIO HOBBIX 3HAHUM 110 XUMHH B COOTBETCTBUU C )KU3HEHHBIMU [IOTPEOHOCTAMY;

MHTEepeca K 0COOCHHOCTSIM TPYZa B pa3InuHbIX chepax mpoheccnoHaIbHON AESTEIbHOCTH.



METAINPEJAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbBIE PE3yJIbTaThl OCBOCHHUS MPOTPaMMBI MO0 XHMHH Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHMs BKIIFOYAIOT:

3HaYMMbIe IS (OPMHUPOBAHUS  MHPOBO33PCHUS  OOYYAIOIIUXCA  MEKIUCIUTUTHHAPHBIC
(MexXTnpeMeTHBIE) OOIICHAYYHbIC MOHATHS, OTPAXKAIOIINE IETOCTHOCTh HAYYHOM KapTHHBI MHpPA |
crenn(UKy METOMOB MMO3HAHMUS, UCTIONB3YEMBIX B €CTCCTBEHHBIX HayKax (MaTepHs, BEIIECTBO, SHEPIH,
SIBJICHUE, TMPOIECC, CHCTEMa, HAayYHBIA (haKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HCCIIeIoOBaHNe, HAOII0ICHIE, K3MEPEHHUE, SKCIICPUMEHT U APYTHE);

YHHUBEpCajbHbIC y4eOHbIC aeiCTBHsA (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecnieunBarome (GopMupoBaHue (QYHKIMOHAIBLHOW TIPaMOTHOCTH M COIHAJIBHON KOMIICTCHIIUU
00yJaroImxcs;

CIIOCOOHOCTh 00y4aroIxcst UCIIOJIb30BaTh OCBOCHHBIE MEKIMCITUTUTHHAPHEIE,
MHUPOBO33PEHUYECKIE 3HAHHUSI M YHHBEpCAIbHbIC yucOHBbIC ACHUCTBHS B MO3HABATEIHHOW M COIUAILHOM
MPaKTHKE.

MeranpeaMeTHble  pe3yJdbTaThl  OTPAKAIOT  OBJAJCHHC  YHHUBEPCAJIbHBIMH  yUCOHBIMH
M03HABATEIILHBIMU, KOMMYHHKATUBHBIMHU U PETYSITHBHBIMU ICHCTBHSIMHU.

Ilo3HaBaTe/ibHbIE YHHBeEpPCAIbHbIE YUeOHbIe 1eiicCTBUS

1) 6a3oBble JIOorMYecKHe J1elicTBUSA:

CaMOCTOSITENTHHO (hOPMYIIMPOBATh M aKTYaIIM3UPOBATh POOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIpEICTIATh LENH JCATENbHOCTH, 33/1aBasi apaMeTPhl U KPUTEPUU WX JOCTHIKEHUS, COOTHOCUTh
PE3yNbTaThI ICATEIHHOCTH C TIOCTABICHHBIMH LEIISIMH;

WCIIONIb30BaTh MPU OCBOCHHUH 3HAHWN NMPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIIEIATh XapaKTepPHbBIE
MIPU3HAKYU TOHITHHA M yCTaHABJIWBATh UX B3aWMOCBS3b, HCIIOJB30BAaTh COOTBETCTBYIOIIUE TTOHITHS IS
00BSACHEHHS OTNIEIBHBIX (DAKTOB U SIBICHUI,

BEIOMpATh OCHOBAHUS M KPUTEPUU JIJIS KITACCU(UKAIIMH BEIIECTB 1 XUMHUECKUX PEaKIIHIA;

YCTaHaBIUBATh MPUIUHHO-CIIEJICTBEHHBIE CBI3U MEXKIY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYXIeHUS (MHIyKTUBHBIE, NCITyKTUBHBIC, IO AHAIOTHH), BBIABISATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBAEMBIX SBIEHUSX, (OPMyIHPOBaTh BBIBOJBI U
3aKJTFOYEHUS;

MPUMEHSThH B MPOIECCE MO3HAHUS HCIIOJIb3yeMbIe B XUMUU CHMBOJIHYECKUE (3HAKOBBIC) MOJIEIIH,
MPeoOpa3oBLIBATE MOJICNIEHBIC TPEACTABICHUS — XMMUYECKHH 3HaK (CHMMBOJI) 3JIEMEHTa, XUMHUYECKas
(dhopMyIna, ypaBHCHHE XUMHUYECKOI pEeakluy — IPU PEeIIeHNH YIeOHBIX TTO3HABATEIBHBIX H MPAKTUIECKIX
3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJICILHBIC TPEICTABICHHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
N3y4ac€MbIX BEIICCTB U XUMHNYCCKUX peaKHHﬁ.

2) 6azoBble HCCIeI0BATEIbLCKHE € CTBUA:

BJIaACTb OCHOBAMH METOJO0B HAYYHOI'O IMTO3HAHUA BEIIECTB U XUMUYCCKUX peaKHHﬁ;

(bopMyIHpOBaTh e U 33J]aud HCCIICAOBAHMS, MCIIONB30BATh IIOCTABICHHBIC M CAMOCTOSTENLHO
C(bOpMynPIpOBaHHBIe BOIIPOCBI B Ka4Y€CTBC HWHCTPYMCHTA IIO3HAHHUA W OCHOBBI JIA q)OpMI/IpOBaHI/ISI
THUIIOTE3BI 110 IPOBEPKE MPAaBUIIbHOCTH BBICKA3bIBAEMBIX Cy)K,Z];eHI/II‘/'I;

BJIaACTH HaBbIKaMH CaMOCTOATECIIBHOI'O ITaHUPOBAHUA )51 MIPOBEACHUSA YUCHUYECCKUX
JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJaTh 3a XOJOM TIpOIecca, CaMOCTOSTEIHHO
MPOTHO3MPOBATH €r0 PE3yNbTaT, POPMYITHUPOBATHL O0OOIICHUS M BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH
PE3yJIbTaTOB UCCIICOBAHMUS, COCTABIATh 000CHOBAHHBIN OTUYET O MPOJCIaHHON padoTe;

MpHOOpeTaTh OMBIT YYEHWYECKON HCCIEOBATEICKOW M TPOEKTHON NEeSTENBbHOCTH, MPOSABISATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIPHOMY IIOMCKY METOOB pEIIeHHs IMPaKTHYECKHUX 3afad,
MIPUMEHEHUIO Pa3TMYHBIX METOOB MTO3HAHMSL.

3) pa6oTa c uHdopManmeii:



OpPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUMKAX HMH(POpPMAIMU (HAYYHO-TIONYJISipHAs JIMTEpaTypa
XHMHUYECKOTO COJIepKaHus, CIpaBOYHbIE MOCOOHs, pecypchl MHTepHeTa), aHAIM3UPOBAaTh HH(POPMAIIHIO
pa3NMYHBIX BHIOB M (OPM MpPEACTABICHUS, KPUTHYSCKH OICHUBATh €€ JIOCTOBEPHOCTH U
HETIPOTUBOPEYHUBOCTD;

(GopMyaHpOBaTh 3aMPOCkl ¥ PUMEHSTH Pa3IHYHbIC METObI MPU MOUCKE M 0TOOpEe MH(OPMALIHH,
HEOOXOIMMOI 715 BBITIOJTHEHHMS YICOHBIX 33/1a4 ONPEICIEHHOTO TUTIA;

npuoOpeTaTb OMNBIT  MCHOJNB30BaHUS MH()OPMAIIOHHO-KOMMYHHKATHBHBIX ~ TEXHOJIOTMH U
Pa3IMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSTEIBHO BBIOMPATh ONTUMAIIBHYIO (hOPMY NpeICTaBICHHUs MHOOPMAIHHK (CXEMBI, TPadUKH,
JIMarpaMMbl, TaOJIUIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAyYHBIH S3bIK B KaYeCTBE CPEJICTBA MPH PabdOTe ¢ XMMHUUYCSCKOH MH(OpMaLUen:
OPUMEHITh MEKIpEIMETHbIe ((U3MYECKHe M MaTeMaTHYeCKHe) 3HAaKh U CHMBOJBL, (HOPMYJIBL,
ab0peBUaTypbl, HOMEHKIIATYDY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUE CPECACTBA HAITIAAHOCTH.

KoMMmyHHKaTHBHBIEC YHUBEpPCAJIbHbIE YUueOHbIe 1eiicTBUs:

3a/1aBaTh BOIMPOCHI 110 CYIIECTBY 00CYKIaeMOW TEMBI B XOJI€ AUAJIOTa W/UITH TUCKYCCHH,
BBICKA3bIBaTh UCH, (POPMYIUPOBATH CBOU MPEUIOKECHUS OTHOCUTEIBHO BBITOJIHEHUS MPEII0KESHHON
3aJa4u;

BBICTYHaThb C TIpPEe3eHTallMel pe3yJbTaTOB IO3HABATENbHOM JIEATENbHOCTH, IOJYYEHHBIX
CaMOCTOSITETILHO MJIM COBMECTHO CO CBEPCTHHKAMHU IPH BBINOJHEHUH XMMHUYECKOTO 3KCIIEpPHMEHTA,
MIPAKTHUECKON pabOTHI MO UCCIIEIOBAHUIO CBOWCTB M3yUaeMBIX BEIIECTB, pealn3ally yaeOHOro MPOoeKTa,
1 (OPMYJIMPOBAThH BHIBOJIBI IO PE3YJIbTaTaM MPOBEASHHBIX UCCIICAOBAHUHN YyTEM COTJIACOBAHMSI MTO3UIIUH
B X0J1¢ 00CYXJIeHUsI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHBbIe YHMBepcaJbHbIe yueOHbIE AelicTBUA:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYIECTBISATh CBOO MO3HABATENBHYIO ACSITEIBHOCTD, ONPENEIISIs
e€ LIeJM ¥ 3aJ1a4, KOHTPOJIMPOBATh U 110 MEPe HEOOX0IMMOCTH KOPPEKTUPOBATH MPeAaraéMblii alrOPUTM
JIEHCTBUII MIPH BBHITOJTHEHUH YYEOHBIX M HCCIIEAOBATEIbCKHUX 3a/1a4, BHIOMpaTh HanOosee 3PPeKTHBHBIN
Croco0 WX pemeHus C y4€TOM MOTy9YeHHUsT HOBBIX 3HAHUI O BEIIECTBAX U XUMHUYECKHUX PEaAKIINAX;

OCYILECTBIATh CAMOKOHTPOJIb AEATENBHOCTH HA OCHOBE CaMOaHAJIN3a U CAaMOOLICHKHU.

HNPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaTbl OCBOCHHUS MPOrpaMMBbI 110 XUMHUH Ha yriyOJIEHHOM ypOBHE Ha YpOBHE
cpeaHero odIero o0pa3oBaHus BKIOYAIOT CIeHU(PUUECKUE JUI YIeOHOro npeamMeTa « XUMuUs» Hay4yHbIe
3HaHUS, YMEHHS U CIIOCOOBI IeHCTBUI MO OCBOEHHIO, HHTEPIPETALUU U PeoOpa30BaHUIO 3HAHUH, BHIIBI
JESITeIBHOCTH 110 TTOJTyYSHHIO HOBOTO 3HAHUSI ¥ IPUMEHEHHIO 3HAHUH B Pa3IMUHBIX YUEOHBIX CUTYALMSIX,
a TAK)KE B pEAIbHBIX J)KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C XUMHEH. B mporpaMMe no XumMun npeiMeTHbIe
pe3yNbTaThl IPECTABICHBI IO TOJaM U3Y4YECHHS.

10 KJIACC

HpCZ[MCTHLIe PE3yJIbTaThl OCBOCHUS KypCa «Opl"aHI/I‘ICCKaH XUMUA» OTPAKAKOT:

C(l)OpMI/IpOBaHHOCTL Hpe[{CTaBHCHHﬁZ O MECTC M 3HA4YCHHHU OpFaHH‘{CCKOﬁ XUMHHU B CHCTCMC
CCTCCTBCHHBIX HAYK U eé pojin B obecrieueHUN yCTOfI‘lHBOI‘O Pa3BUTHUA YCIIOBCUCCTBA B pCHICHUN HpO6J’ICM
3KOHOFH‘I€CKOI>1, 3HepI‘€TI/I"ICCKOI71 n HI/IH.ICBOﬁ 663OHaCHOCTI/I, B pa3BUTUH MCIOUIIUHBI, CO3AaHNHN HOBBIX
MaTcpuaioB, HOBBIX HCTOYHHKOB SHCPIUU, B obecreueHUN palluOHAJIBHOT'O TMPUPOAOIIOJIb30BaAHUA, B



(opMHPOBaHNH MUPOBO33PEHHS U OOIIEH KYJIbTYpHI YEJIOBEKA, a TAKKE SKOJIOTHUECKH 0OOCHOBAHHOTO
OTHOIICHHUS K CBOEMY 310POBBIO U IPUPOTHON Cpere;

BJIaJICHHE CHUCTEMOH XMMHUYECKHX 3HAHHM, KOTOpas BKIIOYACT: OCHOBOIOJATAIOIINE MOHATHUSI —
XMMHUUYECKHH 3JIEMEHT, aTOM, SIIPO M AJICKTPOHHAsI 000JI0YKa aToMa, S-, P-, 0-aTOMHBIE OpOUTAIN, OCHOBHOE
1 BO30YXAEHHOE COCTOSIHUSI aTOMa, THOpUIN3alHs aTOMHBIX OpOUTaeil, HOH, MOJIEKyJa, BAJICHTHOCTb,
3JIEKTPOOTPHLIATETILHOCTD, CTENICHh OKUCIICHHS, XMMUYECKasi CBsI3b, MOJIb, MOJISIpHAst Macca, MOJISIPHBIN
00BEM, YIIIEpOAHBIN CKeNeT, PyHKIHOHATIbHAS IPYIINa, PAAUKal, CTPYKTYpHbIE (POpMYJIbI (pa3BEPHYTHIE,
COKpaIlEHHbIE, CKeJIeTHBIE ), U30MEPHS CTPYKTYPHAs M TPOCTPAHCTBEHHAs (T€OMETpUIECcKasi, ONTHYEeCKas),
M30MEpbI, TOMOJIOTUYECKUH PSJl, TOMOJIOTH, YTIIEBOIOPOIbI, KUCIOPO- M a30TCOAEPIKAIINE OPraHNIeCKUE
COCIMHEHMsI, MOHOMEp, MOJHMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJSIPHBIE COEAMHEHHS; TEOPHHU,
3akoHbI (mepuognueckuii 3akoH . M. MenneneeBa, Teopusi CTpOSHHsI OpraHMYECKUX BemlectB A. M.
BytnepoBa, 3akOH COXpaHEHUS MacChl BEIECTB, 3aKOH COXPAaHCHHS WM TPEBpAILCHHs DHEPTHH ITIPH
XMMHYECKUX PEaKIHsX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHH S3bIK XUMHH, MUPOBO33PEHUYECKHE 3HAHUS,
JieKallie B OCHOBE MOHUMAHUSI IPUUYMHHOCTA M CUCTEMHOCTH XMMUYECKUX SIBJICHUI; MPEICTaBICHUS O
MEXaHH3MaxX XWMHUCCKUX PEakUuil, TEPMOJUHAMUYECKUX W KHHETHYECKHX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUs, 0 B3AMMHOM BIIMSIHUM aTOMOB M TPYIIIT aTOMOB B MOJIEKYJIaX (MHIYKTUBHBINA 1 ME30MEPHBIH
s dekrrr, opuentantel | u |l pona); pakrosoruueckue CBeIEHUS O CBOWCTBAX, COCTAaBE, MOIYYCHUU U
0e30MacHOM HCTIOJIb30BaHUN BaKHEHIITNX OPraHUYECKUX BEIIECTB B OBITY M MIPAKTUYECKOU eI TENbHOCTH
YyeloBeKa, OOIMX HayYHBIX NPUHIMINAX XHUMHAYECKOTO NPOM3BOACTBA (Ha MpHMEpe MPOU3BOACTBA
MeTaHoJIa, nepepaboTKu He(TH);

c(hOpMHUPOBaHHOCTh YMEHHMIA: BBIABISATh XapaKTEpHbIE MPHU3HAKH TOHSATHH, YCTaHABIMBATh WX
B3aMMOCBSI3b, MCIIOJIB30BAaTh COOTBETCTBYIONINE TMOHSITHS MPU OMHCAHWU COCTaBa, CTPOSHUS W CBOWCTB
OpPTaHMYECKUX COCTUMHEHHIA;

c(hopMHUPOBaHHOCTh YMEHUH:

WCIIONb30BaTh XMMUYECKYI0O CHMBOJHMKY JUUISI COCTaBJICHHS MOJEKYJSPHBIX W CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (OPMYJ OPraHUIECKHUX BEIECTB;

COCTaBIISITh YpPaBHEHHsS] XWMHYECKHX PEaKIWid W PacKphIBaTh WX CYIIHOCTh: OKHCIUTEIHHO-
BOCCTaHOBUTEILHBIX PEAKITHI MOCPEICTBOM COCTABIICHUS JIEKTPOHHOTO OaTaHca 3TUX PEaAKIIHiA, peaKInit
MOHHOTO O0OMEHa ITyTEM COCTAaBJICHHUS X MOJHBIX M COKPANIEHHBIX HOHHBIX YPaBHEHHIA;

W3TOTaBIMBATh MOJIENA MOJIEKYJ OPTaHWYECKHX BEIECTB I WIUTFOCTPAIMHA MX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBaHHOCTh YMEHHI: YCTAHABITUBATH PUHA/IIE)KHOCTh H3YYSHHBIX OPraHUYECKHUX BEIIECTB
M0 WX COCTaBy M CTPOSHHIO K OMNpPeAeiEHHOMY KIIACCY/TPYyNIe COeNWHEHHH, JaBaTh UM HA3BaHUS IO
cucremarndyeckoii Homenkiarype (IUPAC) um mpuBoauTh TpHBHAJbHBIE HA3BaHUS ISl OTAEIBHBIX
NpeACcTaBUTENCH OPraHNUECKUX BEIIECTB (3TUIICH, alleTUIIEH, TOJIyOJ, TIULEPHH, STHICHIIINKOIb, PeHod,
dopmanbaeru, amneTalblerul, aueToH, MypaBbHHAs KHUCIOTa, YKCyCHas KHCJIOTa, CTeapuHOBas,
OJICMHOBAsI, MAJIbBMUTHHOBAS KUCIOTHI, IIMIHH, JJaHUH, MAIbT03a, PPYKTO3a, aHWINH, AUBUHUI, H30TIPEH,
XJIOPOIIPEH, CTUPOII U APYTHE);

c(OpMHUPOBAHHOCTh YMEHHUSI ONPEAEIATh BUJ XUMHUYECKON CBSA3M B OPraHWYECKUX COEIMHEHUSX
(kxoBaJIeHTHAs U HOHHASI CBSI3b, G- U T-CBSI3b, BOJIOPOJHAS CBSI3b);

c(OpPMHUPOBAHHOCTHh YMEHUS IPUMEHSATH TIOJI0KEHUSI TEOPUH CTPOSHHS OPTraHUYEeCKUX BEHIecTB A.
M. BytaepoBa i1 00BSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOCHIIS;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (pHU3MYeCKHe W XUMHUYECKHE
CBOICTBA THNHWYHBIX TMPENCTaBUTENICH pa3IMYHBIX KIIACCOB OPTaHMYECKUMX BEIIECTB: aJIKAHOB,
[UKII0AJKAHOB, aJIKEHOB, AJIKAINEHOB, AIKWHOB, apPOMAaTHUECKUX YTIEBOAOPOOB, CIIUPTOB, ajbJAETH/IOB,
KETOHOB, KapOOHOBBIX KHCIJIOT, MPOCTBIX H CIOXHBIX A()UPOB, KUPOB, HUTPOCOSAWHEHHNA W aMUHOB,
aMUHOKHCIIOT, OEJIKOB, YTIIEBOAOB (MOHO-, TU- ¥ MTOJINCAXaPUIOB), MILTIOCTPUPOBATH T€HETHUECKYIO CBSI3b
MeXIy HUMH ypaBHEHUSIMH COOTBETCTBYIOIINX XUMHUYECKHUX PEaKIU C MCIIOIB30BAHUEM CTPYKTYPHBIX

dopmyur;



c(OpMHUPOBAHHOCTh YMEHHUS MOATBEPXKIATh HA KOHKPETHBIX NPHMEpax XapakTep 3aBHCUMOCTH
PEaKIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COETMHEHUI OT KPaTHOCTH M THIIA KOBAJIGHTHOM CBSI3H (0- U TT-
CBSI31), B3AMMHOTO BIUSIHUS aTOMOB U IPYTII aTOMOB B MOJIEKYJIax;

c(OpMHPOBAHHOCTh YMEHHSI XapaKTEpU30BaTh HCTOYHHKH YTIICBOJOPOAHOTO CHIPbA (HE(TH,
NPUPOAHBIA Ta3, Yroib), CHOCOOBI €ro mepepadoOTKHM W MPaKTUYEeCKOEe NPUMEHEHHE NPOJYKTOB
nepepadboTKy;

c(OpMHPOBAHHOCTH BIIAJACHUS CUCTEMOW 3HAHWH O €CTECTBEHHO-HAYYHBIX METOAAX MO3HAHMS —
HaOJIIOEHNH, W3MEPEHUH, MOJCIUPOBAHUH, JKCIEPHUMEHTE (pealbHOM M MBICIIEHHOM) M YMEHUS
MIPUMEHSTh 3TH 3HAHUS;

c(OpMHPOBAHHOCTh YMEHHS NPUMEHSATh OCHOBHBIC OIEPAllMH MBICIUTEIBHON AEATEILHOCTH —
aHaJIN3 ¥ CUHTE3, CpaBHEeHUE, 0000IIeHIe, CUCTEMAaTHU3aIHIO, BBISIBIICHHE IPUIHMHHO-CIICACTBEHHBIX CBS3EH
— IJId U3y4CHUA CBOHCTB BCIIECCTB U XUMHNYCCKUX pCaKHHﬁ;

C(bOpMI/IpOBaHHOCTI) YMCHHﬁi BBISIBIISITL B3aMMOCBSI3b XMMHUECKMX 3HAHUNM C MOHATHIMH U
MMPpEACTABJICHUAMU APYTUX C€CTCCTBCHHO-HAYUYHBIX MNPCIAMETOB IJIA 0Oojiee OCO3HAHHOIO ITOHHMAaHMS
CYIIHOCTHU MAaTCpHUAJIBHOIO €AMHCTBA MHUpPA, UCII0JIb30BATH CUCTCMHBIC 3HAHUSA 110 opraHqucxoﬁ XUMHHN
JUTsl OOBSICHEHUS U TIPOTHO3UPOBAHUS SBJICHUH, HMEIOLIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(OpPMHUPOBAHHOCTh YMEHHIA: TMPOBOAUTH PACUYEThl MO XUMHYECKHM (OpPMYyJlaM U YypaBHEHHSIM
XMMHUYECKUX PEaKIHi C HMCIOJb30BaHWEM (GHU3MUECKUX BeNWYHMH (Macca, 0OBEM Ta30B, KOJIHYECTBO
BEIIECTBA), XapPaKTEPU3YIOIIMX BEUIECTBA C KOJWYECTBEHHOW CTOPOHBI: Pacu€Thl IO HAXOXKJICHHUIO
XUMHYECKOM (I)OpMyIH)I BCIICCTBA IO U3BCCTHBIM MACCOBBLIM JOJISIM XUMHWYCCKUX 3JICMCHTOB, ITPOJYKTaM
CTOpaHus, TUIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBaHHOCTh YMEHHWI: TIPOTHO3UPOBATh, AHAIM3UPOBATH U OIEHUBATh C TIO3HMIUN
HKOJIOTHYECKOW O€30MacHOCTH TOCTENCTBUS OBITOBOW M IPOM3BOICTBEHHOH IESITEThHOCTH YEIIOBEKa,
CBSI3aHHOH C TiepepabOTKOW BEIIeCTB, MUCIOIh30BATh MOTYUYSHHBIE 3HAHUS IS TPUHSATHS TPAMOTHBIX
pelreHunit mpo0IeM B CUTYaIUIX, CBA3aHHBIX C XUMHUEIH;

c(hOpMHUPOBAaHHOCTh YMEHHH: CaMOCTOSITENIFHO IUIAHWPOBATh W TMPOBOAWTH XUMHYECKHU
SKCIIEPUMEHT (IIOJIy9eHHE W W3yYEeHHE CBOWCTB OPTraHWYECKHX BEIIECTB, KAUYeCTBEHHBIE pPEAKIINU
YTIIEBOIOPOIOB PA3NMYHBIX KJIACCOB U KHCIOPOJICOMEPKAIIMX OPTraHWYECKHUX BEIECTB, pEIICHHE
SKCIIEPUMEHTANIFHBIX 3a/lad 10 PACIIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOJCHHEM TPaBHUII
Oe3omacHOr0 OOpalIeHHs C BeIIeCTBAMH H JabOpaTOpHBIM 00OpyIOBaHHEM, (OPMYIUPOBAThH IIEIh
WCCIIEJIOBAHUS, TPEACTABIATh B PAa3NUYHON (opMe pe3ylbTaThl 3KCIEPUMEHTa, aHaIU3UPOBATH U
OIIEHHBATh UX JOCTOBEPHOCTH;

c(hopMHUPOBaHHOCTh YMEHUH:

coOmoaTh MpaBUiIa JKOJOTMYECKH LEeJIecOOOpa3sHOro TMOBEACHHS B OBITY W TPYIOBOM
JIEATENIBHOCTH B LIEJIAX COXPAHEHMSI CBOETO 37I0POBbs, OKPY>KAIOIIEH PUPOAHOMN Cpebl U TOCTHKEHUS €€
YCTOWYHMBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JEWCTBHA Ha JKUBBIE OPIraHMU3MBI OINPEIEIEHHBIX
OpraHMYECKUX BEIIECTB, IOHUMas cMbIc nokazatens [1JIK;

aHAJTM3UPOBATH LIENEeCO00Pa3HOCTh MPHUMEHEHHS OPraHUYEeCKUX BEIIECTB B IPOMBIIIJICHHOCTH U B
6BITy C TOYKH 3PCHUA COOTHOIICHUA PUCK-TIOJIb3a,

¢(hOpMHUPOBAHHOCTh YMEHHIT: OCYIIIECTBIIATH IICJICHANIPABICHHBIN MOMCK XMMHYECKON HH(POpMAIUU
B Pa3NMYHBIX MCTOYHMKAX (HaydHas W yuyeOHO-HAy4Has JIMTeparypa, CpeJicTBa MaccoBOH MH(MOpMAIINH,
WuTepHer M Ipyrue), KPUTHUECKU aHAIM3UPOBATh XHMMHUYECKYIO MH(POPMAIWIO, repepadareBarh e€ u
HCITOJIB30BaTh B COOTBETCTBUH C TIOCTABIICHHOHN yUeOHOU 3amaucii.

11 KJIACC

IIpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeOpraHMYECKask XUMHUSD OTPaXKaIoT:

c(hOpMHPOBAHHOCTh TMPEJCTABICHUI: O MaTepHAIbHOM E€IUHCTBE MHpa, 3aKOHOMEPHOCTSIX W
MO3HABAEMOCTH SIBIICHUH MPUPOBI, O MECTE ¥ 3HAUEHNUH XUMHH B CHCTEME €CTECTBEHHBIX HAyK H €€ poln
B 00ECIICYCHUH YCTOMIMBOTO Pa3BUTHS, B PEIIICHUH IIPOOJIEM SKOJIOTHUECKOHN, YHEPTreTHIESCKOM 1 ITUIIICBOM
0e30MmacHOCTH, B Pa3BUTHH MEAWILMHBI, CO3JJAHIHM HOBBIX MAaTEpHAIIOB, HOBBIX MCTOYHHMKOB DHEPIHH, B



o0ecreYeHnr PalMOHATBHOTO MPHUPOJIOIIONIE30BaHUs, B (OPMUPOBAHUM MHPOBO33PEHUS H  0OIIeH
KyJIbTYpPbl 4YEJIOBEKa, a TakKke HKOJOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3I0POBBIO H
MIPUPOJHON CpeLIE;

BJIQJICHUE CUCTEMON XMMHYECKHX 3HAHWH, KOTOpas BKJIFOYACT: OCHOBOIIOJIATAIOINNE TOHATUS —
XMMHUUYECKHI DJIEMEHT, aTOM, PO aToMa, M30TOIIbI, JJICKTPOHHAs 000JI0YKa aToma, S-, P-, 0-aTOMHBIC
opOUTaIN, OCHOBHOE W BO30YXAEHHOE COCTOSIHUSI aToMa, THOpHUAM3anys aTOMHBIX OpOHMTanel, WOH,
MOJIEKYJIa, BAJICHTHOCTh, 3JCKTPOOTPUIIATEIIBHOCTh, CTENCHb OKHCICHHS, XHMHYECKas CBsI3b
(KoBaJIeHTHasl, HOHHAS, METAJUTMYECKAsI, BOJIOPOJIHAS ), KPUCTAIUTMYECKAsS PEIIETKA, XUMHUYECKash PeaKIIUs,
pacTBOp, AJICKTPOJUTHI, HEIJICKTPOJUTHI, SJICKTPOIMTUYECCKAs TUCCOLMUAIUS, CTEIEHb IUCCOLUAIUH,
BOJIOPOAHBIN TOKa3aTellb, OKHCIUTENb, BOCCTAHOBHUTEIb, TCILIOBOH A(P(EKT XUMHUECKOH peaKIuy,
CKOPOCTh XMMUYECKOW PEaKIui, XUMUIECKOS PAaBHOBECHE; TCOPUH U 3aKOHBI (TCOPHUS SJICKTPOIUTUICCKON
Jucconyanuy, nepuonuueckui 3axo” [[.M. MeHneneeBa, 3aKOH COXPAHEHMSI MACChl BELIECTB, 3aKOH
COXPaHCHUS W NIPEBPAILCHUS YJHEPTHH MTPU XUMUYECKHUX PEAKIIUAX, 3aKOH ITOCTOSHCTBA COCTaBa BEILECTB,
3aKOH JICHCTBYIOIINX MAaCC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHIA SI36IK XHMUHU, MUPOBO33PEHUYECKUE 3HAHHS,
JISKAIME B OCHOBE TMOHMMAHWS MPUYMHHOCTH W CUCTEMHOCTH XUMHYCCKUX SIBJICHHH;, COBPEMEHHBIC
MIPEJICTaBJIEHHUS O CTPOSHUH BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM M HA/IMOJIEKYJISIPHOM YPOBHSX;
MPEJCTABICHUS O MEXaHU3MaxX XHUMHUYCCKUX pPEaKIuii, TEPMOJMHAMUYCCKMX M KHHETUYCCKHX
3aKOHOMEPHOCTSAX MX IMPOTEKaHWUS, O XMMHYSCKOM PAaBHOBECHH, PAacTBOPax M JUCIEPCHBIX CHUCTEMaXx;
(aKkToNOrNYeCKue CBEJCHUS O CBOMCTBaX, COCTaBe, IOJY4YEHHH U OE30MacHOM HCIOJIb30BaHUH
BaKHEHUIIINX HEOPTaHMUECKUX BEIIECTB B OBITY M PAKTUYCCKON JISATSIILHOCTH YSJIOBEKA, OOIIMX HAyIHBIX
MPUHIUTIAX XHMHYECKOTO MTPOU3BOICTBA;

c(hOpMHUPOBaHHOCTh YMEHWIA: BBIABISATH XapaKTEepPHBIE MPHU3HAKH TMOHATHH, yCTAHABIHMBATH WX
B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE IMOHATHS TIPU OMMCAHUHA HEOPTAHMYECKHUX BEIIECTB U UX
MpEBPAILCHU;

c(hOpMHPOBaHHOCTh YMEHHUS HCIIOJNIF30BATh XMMHYECKYIO CHMBOJIUKY JIJISi COCTAaBIICHUS (POPMYI
BEIIECTB U ypaBHEHUI XUMUYECKUX peakini, cuctematudeckyto HomeHknarypy (IUPAC) u TpuBnanbHbIe
HA3BaHUS OTJENBHBIX BEIIECTB;

c(hOpMHUPOBAaHHOCTh YMEHHS OIPENSISITh BAICHTHOCTh W CTENEHb OKHCICHHS XWMUYECKHX
3JIEMEHTOB B COEIMHEHMX, BUJ] XHMUYECKOW CBSI3W (KOBAJICHTHAS, MOHHAS, METAITMUECKas, BOAOPOIHAS),
THUT KPUCTAJUTUIECKON PENIETKH KOHKPETHOTO BEIIECTBA;

c(hopMHUPOBaHHOCTH YMEHUSI OOBSICHITH 3aBUCUMOCTB CBOMCTB BEIIECTB OT BU/]a XUMHUYECKOH CBSI3U
U THUMAa KPUCTAUIMYECKON peméTrkr, OOMEHHBIH W JOHOPHO-aKIETITOPHBIH MEXaHW3MBI 00pa30BaHUs
KOBaJICHTHOU CBS3H,

c(hOpMUPOBAaHHOCTh YMEHUHU: KIACCU(PHUIIMPOBATH: HEOPTAaHWYECKHE BEIIECTBA 10 WX COCTaBY,
XUMHUYECKHE PEAKIIUH TI0 Pa3INYHBIM MPU3HAKaM (YHCIY ¥ COCTaBY PEarupyroIlnuX BEIIeCTB, TEIUIOBOMY
a¢dexTy peakiuu, N3MESHEHHUIO CTETICHEeH OKUCIICHHS DJIEMEHTOB, 00paTUMOCTH, YUACTHIO KaTaau3aTopa u
JIPYTHE); CAMOCTOSTEIHPHO BEIOUPATh OCHOBAHUS M KPUTEPUH JIs KIIACCH(DUKAIINH N3Y4aeMbIX BEIIECTB U
XUMHYECKHUX PEaKIni;

c(hopMHUPOBAaHHOCTh YMEHHUSI PAaCKPBIBAThH CMBICH Tepuoandeckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPHPOBATH €r0 CHCTEMATH3UPYIOIIYI0, OOBSICHUTEILHYIO U MPOTHOCTUYECKYHO (DYHKIIHH;

c(OpMHPOBAaHHOCTh YMEHHI: XapaKTepH30BaTh JJEKTPOHHOE CTPOEHHE aTOMOB M HOHOB
XHMHYECKUX 3JIEMEHTOB IepBOro—ueTBEproro nepuoioB Ilepuoauueckoit cucremnl .M. Menneneena,
UCTIONIb3YS TOHATHS «IHEPreTHYECKHE YPOBHH», «IHEPreTHYECKHE MOAYPOBHU», «S-, P-, d-aTOMHbBIE
opOHTANY», «OCHOBHOE W BO30YXIEHHOE DHEPreTHYECKHE COCTOSHHUS  aToMay; OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XUMHUYECKHX JIEMEHTOB U X COeIMHEHUH 10 IeproiaM | TPyTIIaM
Ilepuonuueckoit cucremsl [[. . MenzeneeBa, BaJIeHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHWUSI UX JJIEKTPOHHBIX 000JI0UEK;

c(hopMUPOBAaHHOCTh YMEHHWH: XapaKTepHU30BaTh (OMHUCHIBATH) OONIHE XUMHUYCCKHE CBOMCTBA
BEIIECTB Pa’NUYHBIX KIACCOB, TIOATBEPXKIATh CYIIECTBOBAaHHE TEHETHUYECKOH CBS3M  MEXIY
HEOPraHWYECKUMH BEIIECTBAMU C TIOMOIIBI0 YPaBHEHHI COOTBETCTBYIOUINX XUMUYECKIX PEAKIIHI;



c(hOpMUPOBAHHOCTh YMECHHS PACKPBIBAThH CYITHOCTh: OKHCIUTEILHO-BOCCTAHOBUTEILHBIX PEaAKIIUI
MOCPECTBOM COCTABJICHUSI AJICKTPOHHOTO OallaHCa ATHX pEaKlWi; peakiuii MOHHOTO OOMEHa MyTEM
COCTaBJICHUS WX TIOJHBIX W COKPAIIEHHBIX HWOHHBIX YPAaBHEHUM; pEaKkUUd TUAPOIU3A; pPEaKLHM
KOMIUIEKCO00pa30BaHus (Ha MpUMEPe THAPOKCOKOMIUICKCOB IIMHKA U AJTFOMUHUSA );

c(hOpMUPOBAHHOCTh YMEHHS OOBSCHATH 3aKOHOMEPHOCTH IMPOTEKAHUS XUMHUYCCKHUX PEAKIHA C
YYETOM HX SHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep U3MEHEHHUS CKOPOCTH XMUMHUYECKOW PEaKLHH B
3aBHCUMOCTH OT Pa3lIMYHbIX (DAaKTOPOB, a TAKKE XapaKTepP CMEIICHMsS XUMUYECKOTO PaBHOBECHUS O]
BIMSHUEM BHENIHKUX Bo3aehcTBUil (mpunnun Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMHUYECKHE PEaKIMH, JICKAIIUe B OCHOBE
MPOMBIIIUICHHOTO TIONYYCHUST CEPHOM KHCJIOTBHI, aMMHaKa, OOIIMe HAyYHBIC MPHHIUIBI XUMUYCCKHX
MPOU3BO/ICTB; I[EIECO00Pa3HOCTh MPUMEHEHUS HCOPTaHMYCSCKUX BEIIECTB B MPOMBIIIIJICHHOCTH U B OBITY C
TOYKH 3PEHUS COOTHOIIEHUS PUCK-TI0JIb34;

c(hOpMUPOBaHHOCTH BJIAJICHUS CUCTEMOM 3HAHUH O METOaX HAyYHOTO MIO3HAHUS SBJICHUIA PUPOIBI
— HaOJIIOJIeHUE, U3MEPEHHE, MOICTUPOBAHKE, IKCIICPUMEHT (PEaJIbHBIN M MBICIICHHBIN ), HCIIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, YMEHUS IPUMEHATH 3TH 3HAHUS IIPU SKCIIEPUMEHTAILHOM HUCCIIETIOBAHUM BELIECTB
U I OOBSICHCHUS XUMUYECKHUX SBJICHUN, MMEIOIUX MECTO B HPUPOJE, MPAKTHYCCKOW ICATEILHOCTH
YyeJIOBEKa U B MOBCEIHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJIATH B3aMMOCBSA3b XUMHUYCCKHX 3HAHUM C TOHATHUAMH U
MPEACTABICHUAMH APYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB Il 0ojieeé OCO3HAHHOTO IMMOHWMAHUS
MaTepUaIbHOTO €AUHCTBA MUPA;

c(hOpMHUPOBaHHOCTh YMEHHS MPOBOAUTH PACUETHI: C MCIOIB30BAaHUEM MOHSATHI «MaccoBasi TOJS
BEIECTBA B PACTBOPE» U «MOJISIpHAS KOHIICHTPAIIH»; MacChl BEIIECTBA WIH 00bEMa Ta3a 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe MM O0BEMY OIHOTO M3 YYAaCTBYIOIIMX B PEAKIUH BEIIECTB; TEILIOBOTO
a¢dexra peaknyu; 3HAYCHUS BOJOPOJHOTO IOKA3aTeNlsi PAacTBOPOB KHUCIOT W IIENOYEH C HM3BECTHOMN
CTETICHBIO JMCCOIMANNY; Macchl (00BEMa, KOIMYECTBAa BEIIECTBA) MPOMYKTA PEAKIMH, €CIH OJHO W3
HCXOJIHBIX BEIIECTB JAAHO B BUJE pacTBOpa C ONPEAEIEHHON MAacCOBOM JoJiel pPACTBOPEHHOTO BEIIECTBA
WJIH J]AaHO B M30BITKE (MMEET MMPUMECH ); AOJH BBIX0/1a POAYKTa peaKlu; 00hEMHBIX OTHOIIECHHUH Ta30B;

c(hOpMHUPOBAaHHOCTh YMEHHH: CaMOCTOSITENIFHO IUIAHWPOBATh W TMPOBOAWTH XUMHYECKUN
9KCIIEPUMEHT (TPOBEJEHUE peakii HOHHOTO OOMeHa, ITOATBEPXKJICHHE KauyeCTBEHHOTO COCTaBa
HEOPraHWYECKUX BEILECTB, ONPEACIICHUE CPEIbl PACTBOPOB BELIECTB C MOMOILBIO HUHAUKATOPOB, U3yUCHHE
BIIUSIHUSI Pa3IMYHBIX ()aKTOPOB HA CKOPOCTh XUMUYECKOH peaKIlny, PEIIeHHe IKCIIEPUMEHTAITLHBIX 33134
o Temam «MeTtauie» U «Hemeramibn) ¢ coOnr0IeHnEM MTpaBUII O€3011aCHOTO O0pAaIeHHs C BEIIECTBAMU
u nabopaTopHbIM 000pyAOBaHUEM, (HOPMYIUPOBATH II€NIb HUCCIICOBAHUSA, MPEJCTABIATh B Pa3IAIHON
(hopMe pe3yNbTaThl IKCIIEPUMEHTA, aHAITM3UPOBATH U OI[CHUBATH UX JIOCTOBEPHOCTE;

c(hOpMUPOBAaHHOCTh yMEHUU: COONIOAATh IpaBWJIa MOJB30BAaHUS XHMHUYECKOW TMOCYIOH U
nabopaTopHeiM 000pyJOBaHHEM, OOpaIleHUS C BEIIECTBAMU B COOTBETCTBHU C HWHCTPYKIHSAMHU IO
BEITIOJTHEHHUIO JIA0OPATOPHBIX XUMUYECKHUX OIBITOB, SKOJIOTHYECKH 1EIECO00Pa3HOTO MOBEICHUS B OBITY U
TPYIOBON NEATEIBHOCTU B LIENSAX COXPAHEHHUS CBOETO 3J0POBbS, OKPY>KAIOIIEH NPUPOIHON Cpeabl U
JOCTIKEHHST €€ YCTOMYMBOTO PA3BUTHUSA, OCO3HABATh OMACHOCTh TOKCHUYECKOrO NEUCTBUSI Ha >KUBBIC
OpraHu3Mbl ONPEACIIEHHBIX HEOPTAHUYECKUX BEIIECTB, HOHUMAas cMbich nokazatens [1IK;

¢(hOpMHUPOBAHHOCTh YMEHHIT: OCYIIIECTBIIATH IICJICHANIPABICHHBIN MOMCK XMMHYECKON HH(POpMAIUU
B Pa3NMYHBIX MCTOYHMKAX (HaydHas W yuyeOHO-HAy4Has JIMTeparypa, CpeJicTBa MaccoBOH MH(MOpMAIINH,
WHTepHeT U Apyrue), KPUTUYSCKH aHATU3UPOBATh XMMHUYECKYI0 HH(OpMAIUIO, epepadaThiBaTh €€ U
HCITOJIB30BaTh B COOTBETCTBUH C TIOCTABIICHHOHN yUeOHOU 3amaducii.
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31 MeTopI TO3HAHUS B XUMUH. XUMUS U 9 https://m.edsoo.ru
KU3Hb
HUroro mo paznemy 9
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 4 8



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

KacesroB B.A. ®usnka. 10 kmacc. YuebHuk. YTayOnéHnusiid ypoBerb, Mocksa, [IpocBemenne,2023
METOJUYECKUE MATEPHUAJIBI J1JI51 YAUTEJIA

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet- himiya typemetodicheskoe-
posobie/

OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubmmoreka L{OK https://m.edsoo.ru



https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-%20himiya_typemetodicheskoe-posobie/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-%20himiya_typemetodicheskoe-posobie/
https://m.edsoo.ru/
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