MynununaibHoe OOIKETHOE 0011e00pa30BaTEIbHOE YUPEKICHUE
cpeansisi oomieoOpazoBaTenbHas mkosaa Ne2
ropoaa Hukonbcka [lensenckoit odnactu

VTBEPXJEHO

PACCMOTPEHO
11e/1arorHuYeCKUM COBETOM

MBOY COIII Ne2
r. Hukonbcka [len3zenckoi o6macTu

lIpotokon Ne 1 ot 30.08.2024 r.

PABOYASA ITPOI'PAMMA
(ID 5075713)

yueOHoro npeamera «Xumus. YriayO0/JdeHHbI YPOBEHb)

s ooygaromuxcs 10 —11 xmaccos

r. Hukoanck 2024



MNOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma mo XMMUM Ha YPOBHE CpEIHEro OO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUM K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeabHON IpOrpaMMBbl CpeaHEero o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom Konnenuuu mnpenogaBaHust
yuyeOHOro mpeamera «XuMHUs» B o0Opa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOoJIOKeHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHST HA YPOBHE YIIyOJEHHOTO H3Y4YEHHUS 3aHMMAaeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus yvammxcs 10-11 kmaccos.
W3yuenue mpeamera, peanumzyeMoe B yclnoBusAX auddepeHurpoBaHHOTO,
npouabHOrO0 O0y4YeHHs, MPU3BAHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO ISt
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KH3HU B COIUYME, a TAKXKe IS
POJOJIKEHUST OOy4eHHs] B OpraHM3alusx MNpodeccHoHANIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SIBJISI€TCA OAHOW U3 MPUOPHUTETHBIX TUCIHUTIIUH.

B mnporpaMmme mno XumMuM Ha3zHaueHUE TMpeaMera «XUMHS» TMOJTydaeT
noJpoOHYI0 ~ MHTEpIIPETAlii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIei, coaepx aHus,
pe3ynbTaToB O0ydeHHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBIISIIOTCSL CJIEIYIOIINE BBITIOJIHIEMbIE MPOTPaMMON 10
XUMHUH QYHKITUU:

e UHPOPMAIMOHHO-METOAMYECKAsA, pealu3alus KOTOpol obecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEsIX, COJEp)KaHuu, oOuIeil crpaTeruu
o0y4yeHus, BOCIIUTAHUS U PA3BUTHA O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas IpeayCcMaTpUBaAET
ONpEeJENICHNE: TMPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJSI W OLEHKH O0pa3oBaTENIbHBIX JOCTHKEHUN OOyYaroluXcs B
paMKax HWTOrOBOM aTrTecTalud B (QopMe €IMHOI0 TOCYAapCTBEHHOIO
9K3aMeHa [0 XUMUHU.



[Iporpamma ajist yrimyOaEHHOTO U3YUECHHS] XUMUU:

e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAECpKaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUs] B paMKax OTAEIbHBIX mpoduiieid, mnpeaycMaTpuBaeT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSM/pa3iefiaM Kypca;

e J1aéT MPUMEPHOE pachpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOTIO
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCIEAOBATEIBHOCTh H3YUYCHHUS y4eOHOIO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBSA3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATECIbHOW XapaKTEPUCTUKHU
IJIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMS OCHOBHOM 0O0pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOSHHIO
COJIepKaHMsI TIPeIMETA.

[lo BceM Ha3BaHHBIM MO3ULHUAM B IPOrpaMMe MO XMMHUHU IPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TmpeaeilaMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNbHON (MHBApUAHTHOM) COCTABIISIONIEH COAEp:KaHUs y4eOHOTO mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTaBIISIONICH,
KOTOpasi TOJDKHA ONPEAENSITCS B COOTBETCTBUU C HAIPABICHHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30BOro M yrayOJE€HHOTO YpPOBHEH B CHCTEME
muddepeHMpoBaHHOTO 00y4YEHHUsT HA YPOBHE CpeaHero ooOmiero oOpa3oBaHMs
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHUS CHEIUATbHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPo(ecCHOHaIbLHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wm3ydeHHe mnpeaMeTa «XHUMHs OPUCHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJeHHWe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKH OOYYAIONIUXCS, BRIOPABIINX OMPEASIEHHBIA MPOPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIIEAYIOMIETO TOTYICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk I[IaHHPYEMBIM pe3yjabTaTaM OCBOCHHUS
dbenepasbHON 00pa3o0BaTEIBLHON MPOTpaMMBbl CPEJAHEro O00Iero o0pa3oBaHUs



U3ydeHHe TmpeaMeTa «XUMHUS» OPHEHTHPOBAHO TakKe Ha pelieHue 3aaad
BOCITUTAHUS W COIMAIBLHOTO PAa3BUTHUS OOYy4arOImUXCs, HA (OPMUPOBAHUE y HUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHHUN, YMEHHHM pallMOHAIU3alUk y4eOHOTO Tpyaa U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisonuMu npeaMeTa «XUMHs» Ha YPOBHE YIUIYOJIEHHOTO HM3ydeHUS
SBIIIOTCS  YIIIyOJI€HHBIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas Xumus». [Ipu onpeneneHuu moaxoa0B K 0OTOOPY M CTPYKTYPHOU
OpraHW3alliyd COJACPXKAHUS ATUX KypCOB B TMPOTpaMME [0 XHMHHU 3a OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o paznuumsax 06a30BOro u yriayOJEHHOTO
ypOBHEH U3YUYEHUS MIPEAMETA.

OcHoBY copepxanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHWYeCKass XUMHS» COCTaBISICT COBOKYITHOCTh IPEAMETHBIX 3HAHUH W
YMCHHH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4YeHHUs NpeaMera. JTa CHCTeMa
3HAHMM TOJYy4YaeT OMNpeNeEHHOEe TEOPETHYECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJIEHHOM YpOBHE M3y4deHHUs IMpeameTa olecredyeHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS OO0BEMA 3HAHUW O XHMHYCCKHUX
AJIEeMEHTAaX U CBOMCTBaX MX COEIWHEHUN HA OCHOBE PACIIMPEHUS U YTIyOJIeHHs
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAaHMs PeaKIIfii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUSI XMMHUUYECKOW KMHETUKU
U TepMoauHamuku. W3yuenue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHHM aToMa. XMMHUYECKas CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTHUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnd, a TakkKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ pEaKkiui  JOmoNHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
AMEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOJIM3€E PACIIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX Y deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJAEpPXKAHUE KypCOB XUMHH
yrayOn€HHOTO YPOBHS M3YUCHHUSI IS KIIACCOB OMPEAeIEHHOTO PO IS (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKAa3bIBAIOT BIUSHUE CMEXXHBIC TIpeIMeThl. Tak, Hampumep,
B COJICpKaHUM TpeaMeTa il KIACCOB XUMHUKO-(DU3UYecKOro mpoduist O0binoe
3HaueHne OyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. Ilpu
M3YYCHUHW TIpeJMEeTa B JIAaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJIOB MO3HAHMSI, OONTHOCTh 3aKOHOB U TEOPUW B XUMHUHU U B (PU3HKE: aTOMHO-



MOJIEKYJIsipHas Teopusi (MOJEKYJsipHAs Teopus B (U3UKE), 3aKOHBI COXPAHECHUS
MacCbl M DHEPIHM, 3aKOHbl TEPMOJWHAMHUKH, DIJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHUKO-
Oounonornyeckoro npoduiis OonblIMK yAeNbHbIA Bec OyleT MMETh OpraHuyeckKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aluyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JHUOUAbLI, OENIKH, YIJIEBOAbI, HYKJICHHOBBHIE
KHUCJIOTBI U Apyrue. [Ipm 3ToOM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JJIsi HW3Y4YEHUS
CYLIHOCTH MpOo1ecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mmane ¢dopmupoBaHHsS OCHOB HAyYHOTO MHUPOBO33PEHHS, OCBOCHHS
0O0IIIeHaAYYHBIX METOJ/IOB TIO3HAHMS U OMBITA MMPAKTUUECKOTO MPUMEHEHUST HAyYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMEeTaMHu, BXOISIIMMH B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAy4YHBIE MpeAaMeThl», «MaremMartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oo0miero oOpazoBanus (Ha 6a30BOM
yYpOBHE), 3a7laueil MEePBOCTETICHHONW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTU YEJI0BEKAa U OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. Pemenue
ATOW 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYCHHsI TpeIMeTa Mperoiaract
peanu3aluio TaKuX Leyel, Kak:

e (opmupoBaHue mNpeNCTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJIEHUN MPHUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HAayK M €€ Beayllell poiau B 00ecredyeHHuH
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTHYECKOM, YHEPreTUYECKON M MHINEeBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMIMHBI, CO3JaHUN HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnu palMoOHAIBHOTO MPHUPOIONOIL30BaHUs, B (HOPMHUPOBAHUHU
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXe 3KOJIOTUYECKHU
000CHOBAaHHOT'O OTHOUICHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbI 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB W TE€OPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HWOHHO-
MOJICKYJISIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAUHAMHYECKHX  H



KHHETHYECKNX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKUX DPEaAKIUH, O
XAMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIEPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX MPUHIIUATIAX XUMHYECKOTO MPOU3BOJICTBA;

e (QopmupoBanue y oOyyaromumxcs OCO3HAHHOT'O MOHUMAHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW I8 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
IIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYUYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS TIPOOJIEM, CBI3aHHBIX C XUMHEH, TIPOrHO3UPOBAHHSI,
aHaJIKM3a W OICHKHU C MO3MIIMKA 3KOJOTHUECKOU 0€30MMacHOCTH TTOCIICICTBUN
OBITOBOW W TPOM3BOACTBECHHOM JEATCILHOCTH YEJIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJax  IO3HAHWUS,
HEOOXOJUMBIX IS TPHOOPETCHHS] YMEHUH OPHCHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XHMHYCCKUX SBJICHUW, HWMCIONIUX MECTO B
NIPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCETHEBHOM KU3HHU.

B rmuraHe peanuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHCTEMBI CPEIHETrO OO0IINEero oO0pa3oBaHUS TPU WU3YYCHHH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHUS] K TIpollecCYy TBOpPYECTBA B 00JIACTH TEOPETHUUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMHUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAllMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHUSA
001I1eYeIOBEYECKUX IIEHHOCTEH;

e pa3BHUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIJICKTYAIBHBIX M TBOPUECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPOQeCCHOHATIBHON M OOIIECTBEHHOM NeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPUPOOTOIH30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIbITa OOMIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESATEITbHOCTH.

OO6miee yucIo 4acoB, MPEAYCMOTPEHHBIX JIJISI M3YYCHHS] XUMUU Ha yriayOJIeHHOM
YpOBHE cpenHero ooimero odpasoBanusi, cocrabmsieT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer u 3HauyeHWE OPraHUYECKOW XUMMM, [PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeAUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa Yriepoja: OCHOBHOE U BO30YXAEHHOE
COCTOsIHUSI. BaJleHTHBIE BO3MOKHOCTH aToMa yriaepoja. XuMHU4yecKas CBS3b B
OpraHMYecKUX COeAMHEHMSIX. TUmbl THOpUIM3ALMM ATOMHBIX OpOUTalIel
yriaepoaa. MexaHu3Mbl 00pa3oBaHMsI KOBAaJEHTHOM CBA3M (OOMEHHBIH W
JOHOPHO-aKIENTOPHBIN). TUIBI TEpPEeKpbIBAHUS aTOMHBIX OpOUTalIel, G- U T-
cBs3u. OnuHapHasi, ABOWHasg W TpoitHas cBsA3b. CrocoObl pa3pbiBa CBsS3ed B
MOJIEKYyJlaX OpraHuyeckux BemiecTB. I[loHATHE O CBOOOJHOM pajauKaie,
Hykieodue u anekTpodure.

Teopust cTpoeHuss opraHudeckux coeauHeHuii A.M. bytiepoBa u
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYpEe MOJIEKYNI. 3HA4Y€HUE TEOpUU
CTPOCHHSI OpPraHMYECKHUX COEOUHEHHI. MONeKynspHble U CTPYKTYpHBIE
dopmynbl.  CtpykTypHble GOpMYJIbl  pa3jMYHBIX  BHUJAOB: pa3BEPHYTas,
COKpanléHHas, ckenetHas. M3omepus. Buasl wu3omepuun: CTpyKTypHas,
IPOCTPAHCTBEHHAs. IJIEKTPOHHBbIE 3(P(GEKThl B MOJIEKYyJaX OpPraHUYEeCKUX
coeMHEHNN (MHIYKTUBHBIN U MEe30MEPHBIN 3D (PEKTHI).

[IpencraBnenne o kiaccuukanuu opraHudeckux BemiecTB. [loHsaThe o
(b yHKIIMOHAIBHOM rpymIie. ['omomorwus. ['oMmomornueckue PAIBI.
Cuctematnyeckas HoMeHKiarypa opranudeckux coeauHenuit (IUPAC) wu
TPUBUAJIbHBIE HA3BAHUS OT/IEJIbHBIX MTPEACTABUTEIIEH.

OcobeHHocTH U KIaccu(UKAIUS OPTaHUYECKUX peakiuii. OKUCIUTETHHO-
BOCCTaHOBUTEJIBHBIE PEAKLIUN B OPTaHUYECKON XUMHMH.

OKCHEpUMEHTAJIBHBIE METOJAbl M3YUYEHUs BEIIECTB M UX MPEBPALICHUN:
O3HaKOMJIEHHE € O0pa3llaMH OpPraHMYECKHUX BELIECTB W MaTepuallaMd Ha UX
OCHOBE, OMBITHI 0 MPEBPAIIECHUIO OPraHUYECKUX BEIIECTB IPU HArpeBaHUU
(nnaBneHue, oOyriMBaHUE W TOPEHHUE), KOHCTPYUPOBAHUE MOJAENIEH MOJEKYJ
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['oMonorudeckuii psj ankaHoB, o0mas Gopmyia, HOMEHKIATypa
U U30Mepus. DINEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB,
Sp3-rubpuansanus aTOMHBIX OpOWTanell yriepoja, G-cBsi3b. Du3ndecKkue
CBOIWCTBA AJIKAHOB.



XUMHUYECKUE CBOMCTBA allKaHOB: PEAKIUM 3aMEIICHHUs, W30MEpU3alluu,
JNETUAPUPOBAHMUS, IMKIN3AINY, TUPOJIN3a, KpEeKUHTa, ropenus. [IpeacraBnenue
0 MEXaHU3ME PEAKINI PagUKaIbHOTO 3aMEILICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUsI M TPUMEHEHHUE aJIKaHOB.

Huxnoankanel. OOmast ¢opmyna, HOMEHKIATypa U  HU30MEpHUS.
OCOOEHHOCTH CTPOEHUS W XUMHUYECKHX CBOMCTB MasbIX (LMKJIOMPOIIaH,
HUKJIOOyTaH) ¥ OOBIYHBIX (IUKJIOTICHTAH, IMKJIOTEKCaH) IMKIOAIKaHOB.
Cnioco0ObI MOTy4eHUs! U IPUMEHEHHE ITUKII0ATKaHOB.

Ankensl. ['oMonoruueckuid  psii  ajdkeHoB, oOmas  ¢gopmyrna,
HOMEHKJIaTypa. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJICKYI
a7KEHOB, SP>-ruOpUAM3alMs aTOMHBIX OpOMTanell yriepoja, G- U M-CBS3H.
CrpyktypHas u reoMerpuueckas (I[uc-TpaHc-) wuszomepus. Dusznyeckue
CBOMCTBA QJKEHOB. XHWMHUYECKHE CBOMCTBA: pEAKIMH NPUCOCTUHEHUS,
3aMeNIeHUs B O-TI0JI0KEHUE TIPU JBONHOM CBSI3U, MOJTUMEPHU3AIUU U OKUCIICHHUS.
[IpaBmiio MapkoBHrKkoBa. KayecTBeHHbIE peEakuWMu Ha JABOWHYK) CBS3b.
Cnioco0bI oJTy4eHUs! ¥ IPUMEHEHUE aJTKEHOB.

AJKaIMCHBI. Knaccuduxanus aJIKaJMEeHOB (conpspkEHHBIE,
U30JIMPOBAHHBIE, KyMyaupoganHvie). OCOOEHHOCTH 3JEKTPOHHOIO CTPOCHHS U
XUMHUYECKHX CBOMCTB CONPSDKEHHBIX AUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Monumepuzanus conpsukEHHBIX AMEHOB. CrocoObl MOTy4YeHUs U MpUMEHEeHUE
aJKaJUEHOB.

Anxunbl.  T'omonoruyeckuwit  psig = alkuHOB, obmias  dopmyna,
HOMEHKJIaTypa W HW30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJl ~aJIKUHOB, SP-THOpUaM3anysl aTOMHBIX OpOuTanelt  yriepoja.
du3nUeCcKUe  CBOWCTBA  QJIKMHOB. XHMMHUYECKHME  CBOWMCTBA:  pEaKUUHU
OPUCOEAVHEHUSA, AUMEPU3ALNN U TPUMEPHU3aLUK, OKUcIeHUs. KucnorHele
CBOWCTBAa AQJIKMHOB, MMEIOIIMX KOHUEBYIO TPOWHYI CBf3b. KauecTBeHHBbIE
peakiuu Ha TPOUHYIO CBsi3b. CIOCOOBI MOIYYCHHS M MPUMEHEHHUE aJTKUHOB.

ApomaTuyeckue yriieBoJI0opobl (apeHbl). ['oMonornyeckuil psii apeHos,
obmass  ¢dopMmyna, HOMEHKIaTypa ©  H30MEpHUA.  OJJIEKTPOHHOE W
MPOCTPAHCTBEHHOE CTPOEHHWE MOJEKYNbl OeH3oja. Du3nyeckue CBOWCTBA
apeHoB. XMMHUYECKHE CBOMCTBA O€H30J1a M €T0 TOMOJIOTOB: PEaKITNH 3aMEeIECHU S
B OCH30JIbHOM KOJIBIIE U YTIIEBOJOPOJTHOM pajuKale, peakiuy MPUCOeTHHCHHSI,
OKHCJICHHE ToMoJioroB OeH3omna. IIpencraBieHre 00 OPUEHTHUPYIOIIEM
JCHCTBUU 3aMeCTHTelIel B OCH30JIbHOM KOJIbIIE Ha TIPUMEPE AaIKHJIBHBIX
paauKaloB, KapOOKCUIIBHOW, THAPOKCHIBHOM, aMUHO- U HUTPOTPYMIIbl, aTOMOB
rajoreHoB. OCOOEHHOCTH XUMHUYECKUX CBOMCTB crtupona. l[lonmumepusanus
ctupodia. CriocoObl MOJIyYeHUsI U MPUMEHEHNE apOMATUUYECKHUX YTIIEBOJAOPO/IOB.



[Ipuponnsiii  ra3. IlomytHele HedTsHble Ta3pl. Heptsr u €€
npoucxoxaeHue. KamMeHHbld yroinb U OpOAYKThl ero mnepepadotku. CrnocoOsbl
nepepaboTku HePTHU: MEepEeroHka, KPEKUHT (TEPMUUYECKUN, KaTaTUTHYECKHIN),
pudopmunr, nuponus. IIpoaykrsl nepepaOoTku HedTH, UX NPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXYy Pa3IMUYHBIMU KJIACCAaMU YTJIEBOIOPOOB.

DNEeKTPOHHOE CTPOCHUE TaJOre€HIPOU3BOJIHBIX YIIIEBOAOPOAOB. Peakuuu
3aMeIleHHs] TrajoreHa Ha TUAPOKCOTPYNNy, HUTPOrpyMIy, HAHOTPYIIIY,
amuHorpymmy. JlelicTBUe Ha TrajoreHIpOU3BOJHBIE BOJAHOIO M CHUPTOBOTO
pacTBopa MmENoun. B3anMoaencTBrue IUrajioreHajJKaHOB ¢ MAarHUEM U LIMHKOM.
[lonsiTve 0  MeTa/NIOOpPraHUYEeCKUX  coeluHeHusx.  Vcmonb3oBaHue
raJIOTeHNPOU3BOHBIX YTJIEBOAOPOIOB B OBITY, TEXHUKE U TMpPU CHUHTE3E
OpraHUYeCKUX BEIECTB.

OKCHepUMEHTAJIbHBIE METO/bl M3Y4YEHHUS BEIIECTB M WX MPEBpALICHUN:
u3ydeHrue  (U3MYECKUX  CBOMCTB  YIJIEBOJOPOAOB  (pacTBOPUMOCTH),
KayeCTBEHHBIX PEAKIUN YTIIEBOJOPOJOB PA3IUUYHBIX KJIACCOB (0OECIBEUMBAHUE
OpOMHOI WJIM MOAHOW BOJBI, pACTBOPA MEpMaHraHaTa Kajus, B3aUMOJICCTBHE
alleTWJIeHa C aMMHUa4yHbIM pacTBopoM okcuua cepebpa(l)), kauecTBeHHOE
oOHapykeHHe yriepoja W BOAOpPOJa B OPraHMYECKUX BEIEeCTBaX, MOJyUYEeHHE
ATUJIEHA W U3YYEHHE €ro CBOMCTB, O3HaKOMJIEHHE ¢ KoJulekiusiMu «Hedtb» u
«Yronb», ¢ oOpa3llaMH IJJacCTMAacC, Kay4yKOB W pE3UHBI, MOJIETUPOBAHUE
MOJIEKYJI YIJIEBOJAOPOAOB U TAIIOT€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kuciopoaconepsxkamue opranudecKue coeJMHEHHUS.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpoeHUE MOJIEKYJ (Ha IpUMEpe
METaHoJa M 23TaHojia). I'oMojoruueckuil psa, oOmas dopmyia, HU30Mepus,
HOMEHKJIaTypa u Kkiaccuukamus. Du3nueckue CBOWCTBA MPENeNbHBIX
OJTHOATOMHBIX CIIUPTOB. BOMOpPOJAHBIE CBSI3M MEXKIYy MOJIEKYJaMU CIUPTOB.
XVMMHYECKHE CBOMCTBA: pPEAKUUU 3aMELIEHUs, JAETUAPATALNH, OKHUCIICHMS,
B3aUMOJICCTBHE C OPraHMYECKMMHM M HEOPraHMYECKUMHU KHCIOTaMH.
KauecTBeHHass peakuusi Ha OJHOATOMHBIE CIHUPTHL. JleWcTBUE BTaHONIA U
MeTaHoJa Ha oOpraHu3M uenoBeka. CrnocoObl MOMyYeHUS M NPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB.

[IpocTeie 3¢pupsl, HOMeHKIaTypa U n3oMepusi. OCOOEHHOCTH (PU3NIECKUX
Y XMMHUYECKUX CBOMCTB.

MHOroaToMHbl€ CHUPTHI — STUIECHIJUKONb U TIUUEpHH. Du3znyeckue H
XMMHYECKUE  CBOMCTBA:  pEeakUMH  3aMELICHUs,  B3aUMOJEWCTBHE  C
OpraHMYEeCKUMHU M HEOPraHWYECKUMH KHCIIOTaMH, KaueCTBEHHAs peaklMs Ha
MHOTOaTOMHbIe  cnupThl.  [IpeacraBieHne O  MEXaHM3ME  pEeaKIMid



HyKji1eopuibHOro 3ameieHus. JlefictBue Ha opranusm uenoBeka. CrocoObl
MOJTyYeHUS] ¥ MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHEe MOJEKYJIbl, B3aUMHOE BIUSHUE THUAPOKCOTPYIIBI U
O6en3osbHOrO siapa. Pusznueckue cporictBa perona. OcOOEHHOCTH XUMHYECKUX
cBoiicTB (¢eHona. KauecTtBeHHsle peakmuu Ha ¢eHON. TOKCHUHOCTH (heHona.
Crnoco6s1 nosrydueHus U npuMenenue ¢penosna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COEIWHEHUS — aiubJACTHUABl M KETOHBI. OJIEKTPOHHOE
CTpOCHHE KapOOHWJIBHOW Tpymmbl. ['OMOIOTHYECKHE pSABl ajJbACTHAOB |
KETOHOB, o011ast popmyia, u3oMepust U HOMEHKIaTypa. Ou3ndeckne CBOHCTBa
QIBJIETHIOB U KETOHOB. XWMHUYECKHE CBOHCTBA aibJCTHUAOB M KETOHOB:
peakuu npucoequHeHus. OKUCIEHUE albJeTUI0B, KAaUeCTBEHHBIE PEeaKIMU Ha
anpaerubl. CriocoObl MOTyYeHUs U IPUMEHEHUE alIbJIETH/IOB H KETOHOB.

OMHOOCHOBHBIE TIpenenbHbIe KapOOHOBBIE KHUCIOTHL. (OcoOeHHOCTH
CTPOCHHS MOJIEKYJ KapOOHOBBIX KHCIOT. V3oMepuss W HOMEHKIATypa.
@du3nveckne CBOWCTBA OJIHOOCHOBHBIX TMPEACITBHBIX KapOOHOBBIX KHUCIOT.
BomopoaHpie CBA3M MEXKAY MOJEKYJIaMHU KapOOHOBBIX KHCIIOT. XHMHUYECKUE
CBOWCTBA: KUCIIOTHBIC CBOWCTBA, PEAKIIUs dTEPUPHUKAIINHU, PEAKIIUH C YIaCTHEM
yIJI€BOJOPOIHOr0 paaukana. OcoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCIIOTHI.

[loHsiTue O MNPOM3BOAHBIX KApOOHOBBIX KHUCIOT — CIOXHBIX 3]upax.
Mmuoroo0pa3ue kapOOHOBBIX KUCTOT. OCOOCHHOCTH CBOWMCTB HEMpPEAENbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, JTUKapOOHOBBIX KHCIIOT,

TUIPOKCUKApOOHOBBIX KHUCIOT. [IpeacTaBuTeny BBICIIMX KapOOHOBBIX KHUCIOT:
CTEapUHOBAsA, NAaJIbMUTHHOBAS, OJIEUHOBAS, JIUHOIE8As, TUHONEHOBAs KUCIOTHI.
Crioco0bI OJTy4YeHHUs U MPUMEHEHUE KapOOHOBBIX KHUCTIOT.

Cnoxnsie 3¢upsl. ['oMonornueckuii psa, odmas GopMmyrna, U30OMEpPHUST U
HOMEHKJIaTypa. Pu3nyecKkne U XUMHUYECKUE CBOWCTBA: THIPOJN3 B KUCIOW M
IIEJIOYHOM CpeTIe.

Kupsl. Crpoenne, puznyeckue U XUMUIECKHUE CBONCTBA KUPOB: TUIPOITHU3
B KHUCJIONW W TIeno4Hor cpeae. OCOOEHHOCTH CBOWCTB JKHUPOB, COJNEPIKAIIUX
OCTAaTKU HETPEIENbHBIX )KUPHBIX KUCIOT. JKUpBI B IpUpPO/IE.

MpbL14 KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OO6mrast xapakTepuctuka yrieBoaoB. Kimaccudukarus yriieBomoB (MOHO-,
IU- W Tonucaxapuabl). MOHOcaxapuisl: TIIOKO3a, (PPYKTO3a, TalaKTo3a,
pubo3a, aezokcupuOo3a. PU3NYECKHE CBOWCTBA W HAXOXKICHHE B TMPHUPOJIE.
dortocuHTe3. XUMHUUYECKHE CBOMCTBA TIJIIOKO3bl: PEAKUIUM C YYACTHUEM
CIIUPTOBBIX M ANbACTHIAHON TPYMI, CIUPTOBOE U MOJOYHOKHUCIOE OPOKEHHE.
[IpumeHeHue TAIOKO3bI, €€ 3HAYCHUE B IKU3HEACSITEIHLHOCTH OpPraHu3Ma.
Hucaxapuabl: caxapo3a, MalbTO3a U JaKTo3a. BoccTaHaBIUBaIOIIUE U
HEBOCCTAHABIMBAIOIIME qucaxapubl. ['uaponus nucaxapunoB. Haxoxnenue B



npupojie u npumeHenue. llomucaxapuapl: Kpaxmal, TJIIMKOT€H W IIEJUTIOJIO3A.
CrpoeHue MakpoOMOJEKYJ Kpaxmania, TJIMKOIeHa U IeJUTI0NI03bl. Duzndeckue
CBOMCTBa Kpaxmaja M LEJUI0JIO3bl. XMMHUYECKHE CBOMCTBA Kpaxmaa:
TUAPOIN3, KadyeCTBEHHAs peakius ¢ HuoAoM. XHUMHUYECKHE CBOICTBa
LEJUTIONO3bl:  TUAPONU3, ToliydeHue »ddupoB 1emwnonossl. [lonstue 006
HMCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEK).

DKCIEpUMEHTAJIbHBIE METOJbl M3YUYCHHUsS BEIIECTB M UX MPEBpaICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIOUPTOB B BOJE, B3aMMOJICHCTBHE JTaHOJNA C
HAaTPUEM, OKHUCIICHUE STHJIOBOIO CIIMPTA B aJbJIETHJ Ha PACKaJIEHHOM MEIHOM
IIPOBOJIOKE, OKHCJIEHHWE H3THJIOBOTO CIHUPTa JIUXPOMATOM Kayiusl (BO3MOXKHO
UCIIOJIb30BaHUE BUCOMATEPHUAJIOB), KAYECTBCHHBIC PEaKIIMU Ha aJIbJIETUJIbI (C
ruapokcugom nuammuHcepebpa(l) w  ruapoxkcumom wMmenu(ll)), peaxmus
rduepuHa ¢ rungpokcugom  Mmenu(ll), xumuueckue CBOMCTBa pacTBopa
YKCYCHOM KHUCJIOTBI, B3aUMOJICUCTBHE pacTBOpa TUIFOKO3bI C THIAPOKCHIOM
menu(ll), B3aumoneicTBre Kpaxmaia ¢ MOJIOM, PEIICHUE IKCIEPUMEHTATBHBIX
3agad no TemaM «CrupTtel U (eHonb», «KapboHoBbie KuCIOTHL. CI0XKHBIC
3(UpbI».

A30Tcojep:Kaniue opraHndeckue coeIMHeHus.

AMHMHBI — OpraHudeckue IPOU3BOJHBIC aMMmHuaka. Kiaccudukaius
aMUHOB: anudaTuyeckue U apoOMaTHUUECKHe; TIEepBUYHBIC, BTOPUYHBIE U
TpeTudHbie. CTpOeHHE MOJIeKyJ, oOmas GopMyia, U3oMepusi, HOMEHKIATypa U
dbu3udeckue CBOMCTBA. XHUMHUECKOE CBOWCTBA alu(PaTHYECKHMX aMHUHOB:
OCHOBHBIC CBOMCTBA, aJKUJIMPOBAHUE, B3aUMOJCHCTBHE MEPBUYHBIX aMUHOB C
a30TUCTOM KuciioToi. Cojiu aJKUJIaMMOHMS.

AHWIMH — MOpeACTaBUTEIbL aMHUHOB apomaruueckoro psaa. CrpoeHue
aHuiauHA. B3amMHOe BIMAHME Tpynnm aTOMOB B MOJICKYJIC aHHJIMHA.
Oco0eHHOCTH XHMHYECKHX CBOWCTB aHWJIMHA. KadecTBEHHBIE pEaKIUH Ha
aanauH. CrnocoObl TMOJyYeHHS M TPUMEHECHHE alu(paTHICCKUX aMHHOB.
[TomyueHne aHmIMHA U3 HUTPOOEH30J1a.

AmunokuciaoTel. HoMenkiatypa u uzomepus. OTelbHbIE MPEICTaBUTEIIN
0-aMUHOKHUCJIOT: TJIMUMH, ajlaHuH. OH3uyecKue CBOMCTBA AaMHHOKHCIIOT.
XUMHUYECKHE CBOMCTBA aMHMHOKHUCJIOT Kak aM(pOTEepPHBIX OpPraHUYECKHX
COCJIMHCHUM, peakius TMOJUKOHJCHCAIlMK, OO0pa3oBaHME MENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 TIENITH/IOB.

benku kak npupojHbie moauMepsl. [lepBuuHas, BTOpUYHAA U TPETUYHAS
CTpyKTypa OenkoB. XHMMHYECKHE CBOWMCTBA OENKOB: THAPOJW3, JACHATypalus,
Ka4eCTBEHHBIC PEaKIIUKM Ha OCJIKH.

DKCIepUMEHTaIbHbIE METOJbl M3y4YCHHUS BEIIECTB M HMX IPEBpAICHUN:
pacTBOopeHHE OCIKOB B BOJE, JCHATypalvsl OEKOB MPU HAarpeBaHUU, I[BETHHIC



peakiuu Ha O€JKW, pelIeHHe OHKCIEPUMEHTAIbHBIX 3a/ad 10 TeMaMm
«A3oTconepkale — OpraHMyeckue  coeauHeHus’» u  «Pacmo3HaBanue
OPraHUYEeCKUX COCAUHECHUI.

BbicoOKOMOJIEKYJIAPHBbIE COCAMHEHUS.

OCHOBHBIE TOHSATHSI XMUMHUHU  BBICOKOMOJIEKYJISIDHBIX  COCIUHEHUN:
MOHOMEp, TOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJUMEPU3ALUH, CPEIHSISA
MoOJieKyJisipHass Macca. OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJSIPHBIX
COCIMHEHUH — MOJIMMEPU3ALMs U MMOJIUKOHJCHCALIHS.

[Tonmumepubie Matepuanbl. [lmacTmacchl (MOTUATUIICH, MOJUIMPOIUTICH,
MOJIMBUHUJIXJIOPU, TOJUCTUPOJI, TOJIUMETUIMETAKPUIaT, MOJIUKapOOHATHI,
nojusTUIeHTepedTanaT). Y Tunuzauus 1 nepepadboTka 1miacTuka.

DJIaCTOMEPBI:  HATypajbHBI  KaydyyK, CHHTETHYECKHE  KaydyyKH
(6yTamueHoBbIN, XJIOPONPEHOBBIHN, N30MTPEHOBLIN) U CUITUKOHBI. Pe3uHa.

BosiokHa: HaTypasibHble (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHBIC
(BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAlpOH U JIABCaH).

[Tonumepsl CIIEUAIBHOTO HAa3HAYCHUS (Tepmon, KeBJap,
AIEKTPOINPOBOISAIIME TTOJMMEPBI, OMOpa3iiaraeMble IOJUMEPHI).

DKCIEpUMEHTAJIbHBIE METOJAbl M3YUYEHUS BEIIECTB M UX IPEBPALICHUN:
O3HaKOMJIEHHME C oOpa3llaMM TPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KaydyKOB, pEIICHHE JKCIIEPUMEHTAIBHBIX 3aJad II0 TeMe
«Pacrno3HaBaHue IJIaCTMACC U BOJIOKOHY.

PacuérHbie 3anaum.

Haxoxxnenue monekynsipHOW (OpMyIbl OPTraHMYECKOrO0 COSAMHEHHS TI0
MAacCOBBbIM JIOJISIM JJIEMEHTOB, BXOISIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJIEKYJISIpHOU (OPMYJIBl OPTaHMYECKOTO COEIMHEHHUS Mo Mmacce (00BEMY)
IPOJYKTOB CTOpaHHs, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOTYKTOB
peakuu W/WIM MCXOIHBIX BEIIECTB, YCTAHOBJIECHUE CTPYKTYpHOU (opmyibl
OpPraHMYECKOT0 BEIECTBA HA OCHOBE €r0 XMMHYECKUX CBOWCTB WJIM CIOCOOOB
MOJIy4YEHUsI, ONPEIEIICHUE JOJM BBIXOJA MPOJYKTa PEAKIUU OT TEOPETUYECKHU
BO3MOXKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzamusa MeXnpeaQMETHBIX CBSI3€M IIPU  W3YUYEHUM OPraHUYECKOU
xumu B 10 Kimacce OCYIIECTBISIETCS 4Yepe3 MCIOJIb30BaHHE KakK OOIIUX
€CTECTBCHHO-HAYYHBIX IOHATHUH, TAK W TOHSATUWA, NPUHATBIX B OTHAEJIBHBIX
MpeIMETax €CTECTBEHHO-HAYYHOT O IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: SBICHUE, HAY4YHBIA (aKT,
TUNOTe3a, TEOpHs, 3aKOH, aHalu3, CUHTE3, Kiaccuukamusi, HaOJII0JICeHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEb, MOJACIUPOBAHHUE.



®uznka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEWUTPOH, MOJEKYIa,
HSHEPreTUYECKUd YpPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PM3MUECKUE BEIMYMHBI, €AMHMIIBI U3MEPEHHUS, CKOPOCTh, SHEPIHS,
Macca.

buonorus: kierka, opraHusMm, »KocucTema, Ouocdepa, MeTaboIu3M,
HACJEJICTBEHHOCTb, aBTOTPO(MHBIN U reTepoTpOo(HBIA TUIT MUTAaHUs, OpOKEHHE,
¢oTtocuHTE3, IbIXaHUE, OEJKHU, YIJIEBOIbI, >KUPBL, HYKICHMHOBBIE KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: nose3Hble HCKOMAEMBbIE, TOILIUBO.

TexHonorusi: muiIEeBble NPOAYKTHI, OCHOBBI PALMOHATBHOTO MHUTAHMS,
MOIOIINE CPEJCTBA, MATEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckne OCHOBbI XUMHUMU.

AtoMm. CocTtaB aTOMHBIX sA€p. XHUMHUYECKUH diaeMeHT. WM30Tomsl.
CtpoeHue 3JeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPTETUUECKHE
YpPOBHU M TOAYpPOBHH. ATOoMHBIe opoOutanu. Krnaccudukamus XUMHYECKUX
3JIEMEHTOB (S-, pP-, d-, f-anemenTsI). PacnpenencHue 3JI€KTPOHOB MO ATOMHBIM
opOuTAIAM. OJNEKTPOHHbIE KOHQUTYpallud aTOMOB 3JEMEHTOB TIE€PBOTO—
4eTBEPTOro MEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUH, AJIEKTPOHHBIE
KOH(UTYpallii HOHOB. DIEKTPOOTPUILIATETBHOCTb.

[lepuonnueckuit 3akoH u llepuwoamyeckas cHUCTeMa XUMHUYECKHX
anemenToB  J[.MI. MenneneeBa. CBs3b  NEPUOJMYECKOTO  3aKOHA U
[Tepyoguueckoil CUCTEMBI XUMHYECKHX 3JIEMEHTOB C COBPEMEHHOW TEOpUEH
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHHS CBOHCTB XHMHYECKHX
AJIEMEHTOB M 00pa3yeMbIX MMH MPOCTHIX U CJIOKHBIX BEIIECTB MO TPYIIAM H
nepuoaam. 3HaueHue nepuoanydeckoro 3akona JI.M. Menneneena.

XuMudeckasl CBsI3b. BHUAbl XMMHUUYECKOM CBS3U: KOBAJICHTHas, MOHHAas,
MeTtauindeckas. Mexanu3mbl 00pa30BaHUsI KOBAJICHTHOM CBSI3M: OOMEHHBIN H
JOHOPHO-aKIENTOPHbIA.  DHepruss W JiuHAa  CBsi3u.  [lonsipHOCT®,
HANpaBJICHHOCTh M HACBIIAEMOCTh KOBAJICHTHOU CBA3U. KpaTHble CBs3M.
Bonopoanas cBa3b. MexMONEKYIISIPHBIE B3aUMOACHCTBUSL.

BajieHTHOCTh M BaJICHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JE€KTPOHHOMU
CTPYKTYpbl MOJIEKYJl C HMX TEOMETPUYECKUM CTpPOCHHEM (Ha TMpUMeEpe
COEIMHEHUI 3JIEMEHTOB BTOPOTO MEPUOJIA).



[IpencraBneHne O KOMIUIEKCHBIX cOeqUHEHUsIX. COCTaB KOMIIJIEKCHOTO
MOHA:  KOMILJIEKCOOOpa3oBaTesib,  JIMTAHAbL.  3HAYEHHE  KOMIUIEKCHBIX
coequHeHun. [IoHATHE O KOOPAUHAIMOHHON XUMUH.

BemectBa MOJEKYJIApPHOTO W HEMOJIEKYJISIPHOTO CTPOCHUS. UMb
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonsatue o gucnepcHbix cucrtemax. MctunHbie pacTBOphl. [Ipencrasienue
0 KOJUIOMJIHBIX pacTtBopax. CrocoObl BBIpa)K€HUS KOHIICHTPAIIUU PacTBOPOB:
MaccoBas JI0J1sl BEIIECTBA B paCTBOpE, MOJIsIpHAsl KOHLIEHTpalus. HackileHHbie
Y HEHACBIIIEHHbIE PACTBOPbI, pACTBOPUMOCTb. KpHcTamioruaparsl.

Knaccudpukanus W HOMEHKJIaTypa  HEOPTraHMYECKHUX  BEIECTB.
TpuBHanbHble Ha3BaHUS OTACIbHBIX MPEJACTABUTEICH HEOPraHMYECKUX
BEILIECTB.

Knaccupukanus  XMMHUYECKUX  peakiuid B HEOPraHUYeCcKou U
OPraHM4YeCKOM XUMHUM. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPaHECHUS
U TIPEBPAILCHHUS SHEPTUU MPU XUMUYECKUX peakuusx. TeraoBbie 3(QPeKThI
XUMHUYECKUX peakuuil. TepMOXUMHYECKUE YPABHEHUSI.

CKOpOoCTh XUMHMYECKOM peaklnu, €€ 3aBUCHUMOCTh OT pPa3IUYHbIX
¢dakropoB. ['oMmoreHHsie U reTeporeHHbie peakuuu. Karanus u kataiu3aTopsl.

OOpatumble U HeoOpaTHUMbIE pEAKIUU. XHUMHUYECKOE paBHOBECHE.
Koncranta xummuyeckoro paBHoBecus. DakTOpbl, BIUSIONIME HAa IOJIOKEHUE
XUMUYECKOTO PaBHOBECHUS: TEMIIEPATypa, JaBJICHUE U KOHIIEHTPAlMU BEILIECTB,
ydyacTByromux B peakuuu. [Ipunuun Jle larense.

OnextponuTuyeckas nuccoruainus. CuibHbIE W ClIa0ble SJEKTPOIUTHI.
Crenenp auccommanuu. Cpena BOJHBIX pAacTBOPOB: KUCJIOTHAsl, HEUTpaibHAas,
nieiouHasi. Bopoponnbeiii mokaszarenb (PH) pactBopa. T'maponus  coseid.
Peakuuu nonuoro ooMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. (CTeneHb OKHUCIICHUS.
Oxkucnutens W BoccTaHOBUTENb. [Ipolecchl OKUCIEHHUS W BOCCTAHOBJIEHUS.
Baxueiinme OKMCIUTEIN M BOCCTAHOBUTEIW. MeEToa 3JIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

DKCIEpUMEHTAIIbHBIE METOJAbl M3YYEHHUS! BEIIECTB M UX IPEBpAICHUN:
pa3oKEeHUEe MEPOKCHIA BOAOPOJA B MPUCYTCTBUHM KaTAIM3aTOpa, MOJAEIHU
KPUCTAJUTMYECKUX  PEMIETOK, MPOBEICHUE pEeaKUuid HOHHOro OOMeEHa,
ONPEAEIEHUE CPEAbl PACTBOPOB € MOMOIIBIO HHANKATOPOB, U3YUYECHHUE BIUSIHUSA
pa3UyYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM pEaKIUu U TOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHSI.

Heoprannuyeckasi Xumusl.

[Tonoxenne HemetaiuioB B Ilepuoamueckoll cucteMe XHUMHUYECKUX
sanementoB J[.M. MenaeneeBa U OCOOEHHOCTHM CTPOCHUSI HMX aTOMOB.



dusnyueckue CBOMCTBa HEMETAUIOB. AJUIOTPONUST HEMETAUIOB (Ha MpuMepe
KHCJIOpoa, cephl, hocdopa u yriaeposa).

Bonopon. Ilonydyenue, ¢puznueckue U XUMUYECKUE CBOWMCTBA: PEAKIIUU C
METaJJlaMd W HEMETAJUIlaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. | MAPUIBL.
TonnuBHBIE JIEMEHTHI.

INanorensl. Haxoxxaenue B mpupoje, CiocoObl MoJiydeHus1, puznueckue u
XUMUYECKUE CBOMCTBA. ["amoreHoBoAOpPOIBI. Baxuenmmue
KHACJIOPOJICOJIEPKAIIME  COEOMHEHUsT  TajoreHoB.  JlabopaTopHble U
IPOMBIIIJICHHBIE CITOCOOBI MOJTyUYeHUs TaoreHoB. [I[puMeHeHue rajJoreHoB U ux
COCIMHECHUH.

Kucnopon, o30H. JlabopaTtopHbie U MPOMBIIIUICHHBIE CIIOCOOBI MOTYyYCHUS
kucioposia. Gu3nveckue U XMMUYECKUE CBOMCTBA U MPUMEHEHUE KUCIOpoaa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxpaenue B TIpuUpojie, CHOCOOBI TONMy4deHUS, (UUUECKHE U
xumuueckue cBoictBa. CepoBomopon, cynbduabl. Oxcun cepwi(1V), oxcun
cepri(VI1). Cepuucras u cepHass KUCIOTHI U UX coiu. OCOOEHHOCTH CBOWMCTB
cepHoil KucnoThl. [IpumeHenne cepbl U €€ coeTMHEHUH.

Azor. Haxoxaenue B mpupoje, CIOCOObI TOJNydyeHHs, (U3NUECKHE U
XUMUYECKHE CBOMCTBA. AMMUaK, HUTpuAbL. OKCuUAbl a3oTa. A30THCTasT U
a30THas KHUCHOTHl W WX coiu. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI.
[IpumeHeHue a30Ta ¥ ero COeIMHeHU. A30THBIE YI00pEHUSI.

®ochop. Haxoxnaenne B mpupoje, crnocoObl MoiyuyeHus, Gpuznyeckue u
xumudeckue cBoiictBa. @ochuabl U dochun. Oxcunbl docdopa, dhochopHas
kuciora u e€ conu. Ilpumenenne dochopa u ero coenunennii. dochopHbIC
yI0OpeHUSI.

VYrnepon, HaxoXJaeHHWE B TpUpoje. AJUIOTPONHBIE MOIUGBUKAIIH.
duznyeckue M XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yraepona(ll), okcun yrinepona(lV), yronsHas Kuciora u €€
coiii. AKTUBHPOBAHHBIN yroiib, ancopouus. Oymnepens, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHNe MPOCTHIX BEIIECTB, OOpPa30BAaHHBIX YTIEPOIOM, H
€ro COCIMHECHHM.

Kpemunii. Haxoxxnenue B mpupoje, CiocoObl MOMydeHus, PU3NIECKUe U
xumuyeckue corctBa. Okeup kpemHusi(1V), kpeMHHeBas KUCI0Ta, CUIUKATHI.
[Ipumenenue kpeMHusi U ero coenuHeHuil. CTEKJIO, €ro MOJIy4eHHUE, BUBI
CTEKJIa.

[Tonoxenne wMetamuioB B llepuognueckor cucTeMe XHMHUYECKUX
sneMeHTOB. (OCOOEHHOCTH CTPOEHHUS DIJIEKTPOHHBIX O00O0JI0YEK AaTOMOB
MeTtaiioB. O0uume pusznueckue cpoiicTBa MeTaiioB. [[pruMeHeHue MeTaloB B
ObITY U TexHuke. CriiaBbl METaJIOB.



DNEeKTPOXUMUUYECKUN psAll HampsbkeHuM wmetamioB. OOmme crnocoObl
MOJIY4ECHHUSI METaJJIOB: TUIPOMETAILTYpPrus, OUPOMETALTYprus,
anekTpoMeramtyprus. Ilonsatue o xoppo3un MetamioB. CrocoObl 3alUIUThl OT
KOPPO3HUH.

O6mas xapakrepuctuka metaioB |A-rpynnel Ilepuoandeckoil cuctemsl
XUMUYECKUX 2JJIeMeHTOB. HarTpuii u kanwmii: mnonydenuwe, (QuU3UYECKUe W
XUMHYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHEHUIA.

O6mas xapakrepuctuka MetamioB ||A-rpymnmnsl [lepuoanueckoit cuctemsl
XUMHYECKUX JJIEMEHTOB. Maruuil MW KadblMil: MoiydyeHue, (QuU3nyeckue u
XMMHYECKUE CBOMCTBA, NMPUMEHEHHE MPOCTHIX BEIIECTB M MX COCAMHEHHM.
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANIOMUHUNA: TonydyeHue, (QuU3MYecKkue U = XUMUYECKHE CBOWCTBA,
NpUMEHEHHE MPOCTOr0 BEIIECTBA U €ro coeluHeHuid. AMQoTepHbIe CBONCTBA
OKCHJa ¥ TUJPOKCH/IA AIFOMUHHUS, TUIPOKCOKOMITJIEKCHI aTFOMUHUS.

OO6miast xapakTepucTHKa MeTauioB moO0ouHbIX mnoarpynn (b-rpymm)
[lepronuyeckoit CUCTEMbI XUMUYECKUX IJIEMEHTOB.

duznyeckre U XUMUYECKHE CBOWCTBA XpOMa U €ro coequHeHui. OKCUIbI
u ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomatsl 1 1uXpomMarsbl, UX
OKHCIIUTENbHBIE CBOKCTBA. [loilyueHrne U npuMeHEHNe XpoMma.

®u3nueckue M XMMHYECKHWE CBOMCTBA MApraHlla U €ro COEIUHEHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranma(VI) wu
mapranna(VIl). Ilepmanranat kanaus, €ro OKUCIUTEIbHbIE CBOMCTRA.

du3nueckne W XUMHUECKHE CBOMCTBA JKejie3a M €ro COeIUHEHUH.
Oxkcuapl, ruapokcuasl u conu kenesa(ll) u xemeza(lll). Ilomyuenue wu
IPUMEHEHHE JKEJIe3a U €ro CIUIABOB.

DU3NYECKUE U XUMUUYECKUE CBOMCTBA MeAu U €€ coeaquHennil. [lonmyuenue
Y IPUMEHEHUE MEAU U €€ COCAUHEHUIA.

[uuk: nmonydeHue, pu3nueckue U XUMHUYECKHE CBOMCTBA. AMQoTepHbIE
CBOMCTBAa OKCHJAAa U THUAPOKCHUAA [HMHKA, THAPOKCOKOMIUIEKCH IIMHKA.
[IprMeHeHne NUHKA U €r0 COEIUHEHHUM.

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHUs BEUIECTB M UX IPEBpAICHUN:
u3ydeHrne oOpaslioB HEMETaIOB, TOpeHHe cepshl, Gocdopa, xene3a, MarHus B
KHUCJIOPOJIe, M3YYEHUE KOJUIEKIMH «MeTamibl W CIUIaBbl», B3aUMOJAECHCTBHE
LIEJIOYHBIX W LIEJIOYHO3EMENbHBIX METAUIOB C  BOAOHM  (BO3MOXHO
HCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), B3aMMOJECHCTBHE ILIMHKA W JKeje3a C
pacTBOpaMu KHUCJIOT W HIeJ0Yed, KaueCTBEHHbIE PEaKIIMM Ha HEOPraHUYEeCKHe
AHUOHBI, KAaTUOH BOJOPOJAa W KATHOHBI METANIOB, B3aMMOJICUCTBUE
TUAPOKCUIOB JIOMUHMS M IIUHKA C pacTBOPAMM KHUCJIOT U ILENIOYeH, pelleHne
AKCHEPUMEHTAIbHBIX 3aJ1au 1o TeMaMm «l ajmorens», «Cepa U €€ COeTMHEHUS»,



«A30T u Qochop U uxXx coeauHEHUs», «MeTaibl TIABHBIX MOJATPYMID»,
«MeTaiuibl TOOOYHBIX MTOATPYIII.

XUMUS U )KM3Hb.

Ponb xumum B oOecriedeHMH YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA.
[TondaTne O Hay4yHbIX METOAAX MO3HAHUS M METOAOJIOTUM HAYYHOTO
WCCJIEIOBAHUS. Hayunsblie MPUHLIUIIBI OpraHu3aiuu XUMHUYECKOTO
npou3BojicTBa. [IpomblluieHHBIE CIOCOOBI TOJNYYEHUS Ba)KHEUIIMX BEHIECTB
(Ha TpuMepe NPOU3ZBOACTBA aMMMAKa, CEPHOW KHUCIOThI, METaHOJA).
[IpombInieHHBIE CIIOCOOBI MOJYYEHUST METAUIOB U CIUIABOB. XHMHUYECKOE
3arpsiI3HEHUE OKpYKarollel cpeapl U ero mnocieAactBus. Poib xumum B
o0ecreyeHnn IHePreTHIecKoil 0€30MacHOCTH.

Xumus U 300poBbe uenoBeka. JlekapcTBeHHble cpexacTtBa. IIpaBuia
UCIIOJIb30BAHUSl JICKAPCTBEHHBIX TIpenapatoB. Poib XWMUUM B pa3BUTUHU
MEIUIUHBI.

XUMHUS MUIIHA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC J00aBKU. Pojb XuMun B
oOecreyeHuu MUIIEeBOi 0€30MacCHOCTH.

Kocmernueckue u mapdromepusie cpencrtBa. beitoBas xumus. IIpasuia
0e30MacHOro0 KCMOJIb30BaHUS IMpEnapaToB OBITOBOM XMMHUU B TOBCEIHEBHOU
KU3ZHHU.

XUMHUSL B CTPOUTENBCTBE: BAKHEWILIHWE CTPOUTEIBHBIE MaTEpHUaIb
(memeHT, 6eToH).

XAMHUSL B CEIbCKOM XO03siicTBe. OpraHWyeckMe UM MHUHEpalbHbIE
yIOOpeHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHabl, KPACKU, CTEKII0, KEpaMHUKa.
Marepuansl 118 30eKTpoHUKH. HaHoTEeXHOI0THH.

Pacuérunle 3amaun.

Pacuéthi: Macchl BemecTBa win 00bEMa ra30B MO0 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAcCe WU O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIICCTB,
Macchl (00bE€Ma, KOJMMYECTBA BEILIECTBA) MPOAYKTOB PEAKIHMH, €CIIA OJHO W3
BEIIIECTB MMEET MPUMECH, MacChl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA
peaKklnM, €CJIM OJHO M3 BEIIECTB JAaHO B BHUJAE PACTBOpA C OIPEACIEHHON
MacCOBOM JOJIEd PACTBOPEHHOIO BENIECTBA, MACCOBOM [JIOJA W MOJSPHOU
KOHIIEHTPAIlMM BEIIECTBA B PAacCTBOPE, JOJM BBIXOJA MPOAYKTAa PEAKIUU OT
TEOPETUYECKHA BO3MOXKHOTO.

MexXnpeaMeTHbIE CBA3U.

Peanuzanusa MeXnpeIMEeTHBIX CBsi3ed NOpW  HM3y4eHUU oOOlel u
HEOpraHW4YeCKOM XMMuU B 11 Kiacce OCYIIECTBISETCS 4Yepe3 HCHOJIb30BAHUE
KaKk OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTUM, TaK W MOHSITHH, NPUHSATHIX B
OTJAEJBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O IUKJIA.



OOmme ecTeCTBEHHO-HAYUYHBIC TIOHATHUS: SBJICHUE, HAYYHBIA (DaKT,
TUIO0TEe3a, TEOpHUs, 3aKOH, aHAIW3, CHHTE3, KiIacCU(UKAIMS, MePUOIUIHOCTD,
HaOJIOICHNE, M3MEPECHHE, SKCTICPUMEHT, MOJIEITb, MOJICIIMPOBAHHE.

dusnka: MaTepusi, MUKPOMHpP, MaKpPOMHp, aTOM, O3JICKTPOH, MPOTOH,
HEUTPOH, WOH, W30TOIbI, PAJTUOAKTUBHOCTh, MOJICKYJIa, DSHEPrCTHYCCKUI
ypOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHOEC COCTOSIHHE BEIICCTBA,
UJCaNbHBIA Ta3, (U3MYECKUE BEIMYHMHBI, CAUHUIIBI H3MEPCHHS, CKOPOCTH,
DHEPTrHUs, Macca.

buonorusi: kierka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTaboIHU3M,
MaKpO- ¥ MHKPOJIJIEMEHTBI, OCIIKH, KHPbI, YTIJICBOJbI, HYKICHHOBBIC KHUCIIOTHI,
(bepMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U TIOTOK SHEPTUU B SKOCHCTEMAX.

['ecorpadusi: MuHepanbl, TOpPHBIC IOPOJbI, TIOJE3HBIE HWCKOIMAeMEbIE,
TOILTUBO, PECYPCHI.

TexnoJsorus: XUMHUYECKast TIPOMBITIICHHOCT, METaJUTyprus,
CTPOUTEIIbHBIC MaTEPHAJIbl, CEIBCKOXO035WCTBEHHOE IPOU3BOJICTBO, ITHIICBAS
IPOMBIIICHHOCTh,  (hapMaleBTUYECKas IMPOMBIIUICHHOCTh, IPOU3BOJICTBO
KOCMETUYECKUX TIPErapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHAJIOB,
AJICKTPOHHAS POMBIIICHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 10
XMMNUN HA VIUIVBIIEHHOM VYPOBHE CPEAHEI'O OBLIEI'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUM C CHCTEMHO-IIESITEILHOCTHBIM IOJAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHMS MpeAMeTa «XUMHS» Ha YPOBHE CPEIHErO
oOmiero 00pa3oBaHMs BBIJCICHBI CICAYIOUIUE COCTABIISIONINE: OCO3HAHHE
00yJaIOMMUMHCS POCCUHCKOW T'pakTaHCKOW HWICHTHYHOCTH, TOTOBHOCTh K
CaMOpa3BUTHIO,  CAMOCTOSITEJIBHOCTH M CAMOOIPENECICHUIO;  Halluyue
MOTHBAIlMM K OOyYEeHHIO; TOTOBHOCTh W CIHOCOOHOCTH OOYYarOIIMXCS
PYKOBOJICTBOBAaThCSI TPHHATHIMA B OOINECTBE TpaBWIaMH W HOpPMaMu
MOBEJICHUSI; HAIMYKE MMPABOCO3HAHUS, SKOJOTUUECKON KYJIbTYpbl; CHOCOOHOCTD
CTaBUTD LIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHHUS IMpeaMeTra «XUMHUS» OTPaXKaroT
c(hOpPMHUPOBAHHOCTH OTBITA TIO3HABATEILHOW M MPAKTUYECKON IEATEITHHOCTU
0o0y4Jaromuxcs B Mpoliecce peain3alui 00pa3oBaTeIbHOM IeSITEIbHOCTH.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHUSI TMpeaMeTra «XUMHUS» OTPaXKaroT
c(hOpMUPOBAHHOCTh OMbITa MO3HABATEJILHON M MPAKTUYECKOW IeATENbHOCTU



oOyyJaromuxcs B MPOIEcce peain3alui 00pa3oBaTeIbHON AeATeIbHOCTH, B TOM
YHCJIE B YACTH:

1) rpasKaaHCKOTr0 BOCIIUTAHMS

OCO3HAaHUS  OOYYaIOIIMMHCS  CBOUX  KOHCTUTYIIMOHHBIX TMpaB U
00s13aHHOCTEH, YBOXKECHUS K 3aKOHY U MIPABOIOPSIKY;

NPEACTaBICHUS O COLMAIbHBIX HOPMax M MpaBUIaX MEXIMYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENbHOCTH TIPU CO3JaHUU
y4€OHBIX TPOCKTOB, PEIICHUN YUEOHBIX U MO3HABATENBHBIX 33/1a4, BHIMOJIHEHUH
XUMUYECKUX dIKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh W TMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY U
apryMEHTBI JPYTUX P aHAIN3€ PA3JIMUYHBIX BUJ0B YU€OHOU JIEITEIIBHOCTH;

2) NIaTPUOTHYECKOT 0 BOCTIUTAHMSA:

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIICIUIO
OTEUECTBEHHON XUMUH,

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TECOPUH M MPAKTUUECKOTO
NPWIOKEHUSI XUMHH, OCO3HAHHUS TOTO, UTO JIaHHBIC HAyKH €CTh PEe3yJbTat
JUIMTENTFHBIX HAOMIO/IEHUH, KPOMOTIMBBIX HKCIEPUMEHTAJIbHBIX TIOUCKOB,
NOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpECa M TO3HABATEJIbHBIX MOTHBOB B IOJYYEHHUH U MOCIEAYIOIIEM
aHanu3e  HMHPOPMAUU O  TEPEAOBBIX  JOCTHXKEHHUSIX  COBPEMEHHOMU
OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO OBEICHNUS;

CIIOCOOHOCTH  OIICHMBATh CHUTyalldd, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJACHUE U MOCTYIKHA CBOUX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M C YYETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIIKOB;

4) dopMupoBaHus KYJbTYPbI 310POBbS:

NOHUMAaHUSI I1IEHHOCTEW 3J0pOoBOro U 0Oe30macHOro ooOpa3a JKHU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DHU3HUECKOMY H
MICUXUYECKOMY 3710POBbIO;

coOmrofieHnst mpaBui 0e30macHOro0 OOpalieHuss ¢ BEIIeCTBAMH B OBITY,
ITOBCEHEBHOM KU3HU, B TPYJAOBOU 1€ TEIbHOCTH;

MOHMMAHMS [IEHHOCTH TMPaBWI WHIWBUAYAIbHOTO U KOJUIEKTUBHOTO
0€30MacHOr0 TMOBEJICHHUS B CHUTyalUsIX, YTPOKAIOUIUMX 370POBBI0 M JKU3HU
JIIOEH;



OCO3HAHUSI  TOCIAEACTBUM U HENPUATHUS  BPEAHBIX  MPUBBIUCK
(ynotpeOaeHus ankorosis, HAPKOTUKOB, KypeHUs);

5) Tpy10BOro BOCIMTAHMS

KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B  Yy4€OHO-HCCIIEIOBATEIIHCKON
NEeSATENbHOCTH, OOLIECTBEHHO TMOJE3HOM, TBOPYECKOM U JAPYTUX BUIAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH MPAKTUYECKUX 3a]1ad
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY HM3YyYeHHIO Ipodeccuil pa3iuyHoro poja, B
TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN 110 XUMUU;

yBOXEHUSI K TPyAy, JIOIAM TpyJda H pe3ylibTataMm TpPYJI0BOU
NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHIWBUIYaJIbHOH TPACKTOPUU
oOpazoBanus, Oyaymield npodeccuu U peaau3anuid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB
U TOTpeOHOCTEeH 00IIeCTBa;

6) 3K0JI0rNYeCKOro BOCTIUTAHMS:

HKOJIOTHYECKHU IEJIE€CO00Pa3HOr0 OTHOIICHHS K MPHUPOJE KaK MCTOUYHUKY
CYILIECTBOBAHHUS )KM3HU HA 3€MIIE;

NOHUMAaHMS TJIOOAIBHOTO XapakTepa SKOJIOTHYECKUX MpoOsieM, BIUSHUS
SKOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIBHOM CPEIbI;

OCO3HAHMSI HEOOXOJWMOCTH HCIOJIb30BaHUS JOCTHKEHUN XUMHHU IS
pelIeHns BOPOCOB PAllMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOI'O HENPHUATUS JIEMCTBUM, IPUHOCAIIMX BpEI OKPYKAOIIEH
IPUPOJHON Cpejie, YMEHUS MPOTHO3UPOBATh HEOIArONMPUATHBIE SKOJIOTUYECKUE
NOCJIEICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHM U MPEAOTBPAILATH UX;

HaJU4MUs  Pa3BUTOrO  HSKOJOTMYECKOTO  MBIIUICHHS, HSKOJOTHYECKOM
KYJbTYpPbl, OIbITA JESITEIBHOCTH HKOJOTMYECKON HaNpaBIeHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B IIO3HABATEJIBHOM, KOMMYHHKAaTUBHOW U COLUAIBHOMN
MpPaKTUKE, CHOCOOHOCTHU W YMEHHUS aKTHUBHO MPOTHUBOCTOATH HJIEOJIOTUH
xemo(oouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKH 1 OOLIECTBEHHOM MPAKTUKHU;

NOHUMaHUs cnenuUKA XUMUU KaK HayKH, OCO3HaHHMS €€ poiu B
dbopMHUpPOBaHUYN PAIMOHATHLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH IIETOCTHOTO
MpeACTaBICHUS 00 OKpPYKaIOIIEeM MUPE KaK O €IUHCTBE MPUPO/IbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEW W pEUIeHUHU MNPOOJIEM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS,



yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUH JUJIi COBPEMEHHOH
UMBWIN3ALHUU: B €€ TYMAHUCTUYECKOM HANPABIECHHOCTM WU BAXXHOU pOJIM B
CO3JJaHUM HOBOW 0a3bl MaTEepUATBHOU KYJIBTYpbl, B PEIICHUH TI00ATBHBIX
mpo0JieM YCTOWYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOA M SKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUM  MEUIIMHBI,
o0ecrieueHUH YCIOBUM YCIIECIIHOTO TPY/la U SKOJOTHUUECKU KOM(OPTHOM KU3HU
Ka)kJI0TO YiICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTHU: ITOHUMAHUS CYIIHOCTH METOJ0B
MO3HAHMS, WCIOJIB3YyeMbIX B  €CTECTBEHHBIX  HAayKaX, CIOCOOHOCTHU
UCIIOJIB30BaTh TMOJydyaeMble 3HAHUS ISl aHalu3a W OOBSCHEHUS SIBICHHM
OKPYKAIOIIEr0 MHUpPA U MPOUCXOAAIIMX B HEM HU3MEHEHUM, YMEHUS J€IaTh
00OCHOBaHHBIC 3aKJIFOYEHUS HA OCHOBE HAY4YHBIX (PAKTOB U HMEIOLIUXCS
JIAHHBIX C LEJIbIO MTOJIYYEHHS IOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpooyieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

MHTEPECA K MO3HAHUIO, UCCIIEOBATEIBCKON IEATEIBHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HENPEPhIBHOMY OO0pa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHHHM MO XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K  OCOOGHHOCTAM  TpyJa B  pasIU4HBIX  cdepax
npodeccuoHaIbHOM 1eITeTbHOCTH.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJbTaThl OCBOCHMSI MPOTPAaMMBbI [0 XUMHUHU Ha
YPOBHE CpeIHETO 00111ero 00pa3oBaHus BKIIOYAOT:

3HauMMble s (GOPMHpPOBAHUS ~ MHUPOBO33PEHUS  OOyYaromImxcs
MEKIUCIUIUIMHAPHbBIE (MeXKIpeMETHBIE) oOIeHayYHbIe HNOHSTHUS,
OTpakarolue IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpa U CHEIU(PUKY METOJIOB
MO3HAHUS, MCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
SHEpPrus, SBICHHUE, TPOIECC, CUCTEMa, HAay4HbIH (DaKT, MPUHIIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCJIEAOBaHUE, HAONIIOAEHUE, H3MEpPEHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE yueOHbIe JNEUCTBUS (mo3HaBaTeNbHbIE,
KOMMYHHUKAaTHBHBIE, PETyJISATHUBHbBIE), oOecneunBatromme (HoOpMUpPOBAHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COITMATTFHOW KOMIIETEHITUN 00YJarOIINXCS,

CIIOCOOHOCTH oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE
MEXKJIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEPCAJIbHbBIC
yueOHbIe IEUCTBUS B IO3HABATEIILHOM U COLIMAJIBHOM MPAKTHKE.



MeranpeaMeTHbIE PE3YIbTATHl OTPAXKAKOT OBJIAJAECHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TO3HABATEIIbHBIMM, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
EVUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

1) 0a30Bble JIOrHYeCKHe AeHCTBHS:

caMOCTOSITeIbHO  (OPMYIUPOBATH W aKTyallU3UpOBaTh  MPoOJeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIEeNIATh 1LEeNU ACATEILHOCTH, 3aJlaBasi MapaMeTphl U KPUTEPUU UX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJIbTaThl JEATEIbHOCTH C IOCTaBJICHHBIMU
HETISIMU;

UCIIOJIB30BaTh MPHU OCBOCHUM 3HAHUMN MPUEMBI JIOTUYECKOTO MBIIIJICHUS
BBIICJISITh XapaKTEPHBIC NMPU3HAKK MMOHATHUH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCITIOJI30BaTh COOTBETCTBYIOIIHNE TTOHATHS JI1 OOBICHEHUS OTACIBHBIX (DAaKTOB
U SIBJICHUM;

BLIOMpATh OCHOBAaHHMS U KPUTEPUU IS KIacCU(PUKAIMKA BEHIECTB U
XUMUYECKUX PEaKIUi;

yCTaHABIWBATh MPUYMHHO-CICICTBEHHBIE CBSA3M MEXIY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PaACCYXKJIEeHUSI (MHAYKTUBHBIC, NEIYKTUBHBIC, IO
AQHAJIOTUH), BBISABISITH 3aKOHOMEPHOCTU U MPOTUBOPEYHUS B paccMaTpUBAECMbIX
SBJICHUAX, (POPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSATH B  MpPOILIECCEe  TO3HAHUS  WCIOJIB3YyeMble B XUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TNPeoOpa3oBBIBaTh  MOJICIbHBIC
NpPEJCTABICHUS — XUMHUYECKHMA 3HaK (CHUMBOJ) JJIEMEHTA, XUMHUYECKas
dopmyna, ypaBHEHHE XHMHYECKOH pEAKIIMU — TIPU PEIICHHH YYCOHBIX
MO3HABATEJIbHBIX W MPAaKTUYECKUX 3aj7ay, MPUMEHSTh Ha3BaHHbIC MOJICIbHbBIC
MPEJICTaBICHUSI JJIs1 BBIABJICHHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIIECTB
Y XUMHYECKUX PEaKLIUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE T1eHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HaAYYHOT'O MO3HAHUS BEIIECTB U XMMUUYECKUX
peaxkiuu;

dbopMmynupoBaTh IEedM W 3aJa4d  KMCCICJAOBAHUSA, HCIIOJIB30BaTh
MTOCTaBJICHHBIC M CAMOCTOSATEIBHO C(OPMYIHPOBAHHBIC BOMPOCHI B Ka4eCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJIsI (POPMUPOBAHUS THUIIOTE3BI IO TTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIaJICTh HABBIKAMH CAMOCTOSITEIbHOTO TUIAHUPOBAHUSA M IPOBEACHUS
YYEHUUECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HaOII0gaTh 3a
XOJIOM TMpOIecca, CaMOCTOSITEIbHO  IMPOTHO3MPOBATH €r0  pe3yJbTarT,



dbopmynupoBaTh OOOOIIEHUS U BBIBOJBl OTHOCUTEIBHO JIOCTOBEPHOCTHU
pEe3yAbTATOB MCCIEOBAHUSI, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJCIIAHHOM
pabore;

OpUOOpeTaTh OMNBIT YYEHUUECKOM UCCIIEeN0BAaTEIbCKOM M NPOEKTHOU
NEeSATENbHOCTH, MPOSBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB PEHICHUS] MPAKTUYECKUX 3a7ay, MPUMEHCHUIO Pa3IUYHBIX
METOJOB ITO3HAHMUS.

3) paboTa ¢ nuHpopMaumeii:

OPUEHTHPOBATLCS B PA3JIMYHBIX HMCTOYHHMKAX WHOOpManuu (HAYy4YHO-
HOMYJsIpHAsL JIUTEpATypa XMMHUYECKOIO COJEpk aHUs, CIpPaBOYHBbIE MOCOOMUS,
pecypcol MHTepHeTa), aHanu3upoBaTh UHPOPMALIMIO PA3ITMYHBIX BUIOB U (popm
pECTABICHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTD U
HEMPOTUBOPEUYNBOCTb;

dbopMyITUpPOBATH 3aMPOCHI M TPUMEHSTh PA3IUYHBIC METObI MPU TIOUCKE U
orOope wuHpOpMaLUKU, HEOOXOAUMOUN Jis BBIMOJIHEHUS YYEOHBIX 3a/1ay
OIPEAEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MUCIOIB30BaHUS WH()OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TMpelCTaBIECHUs
uHbopMaIHK (CXEMBbI, FpapuKU, JTUArPaMMBbI, TAOJTUIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAyYHBIA S3bIK B KA4yeCTBE CpEJCTBAa Mpu paboTe ¢
XUMHYECKOW uWH(pOpMaIMeil: NMPUMEHATh MeXIpeaMeTHole ((usnyeckue u
MaTeMaTHYeCKWe) 3HaKW W CHUMBOJBI,  (QopMynsl,  abOpeBUATYPHI,
HOMEHKIIATYpYy;

HCITIOJIb30BATH 3HAKOBO-CHUMBOJIIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHUKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eificTBHS:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYK/IaeMON TEMBI B XOJI€ THAJIoTa
W/WJIN TUCKYCCHH, BHICKA3bIBATh UCH, (OPMYIUPOBATH CBOU MPEITIOKECHUS
OTHOCHUTEJIBHO BBINIOJIHEHHS MTPEJIOKEHHOW 3a/1a4H;

BBICTYIIATh C HpCBCHTaHHCﬁ PE3YyIIbTAaTOB M03HaBaTEILHOMU ACATCIIBHOCTH,
IIOJNYUYCHHBIX CaMOCTOATCIIbBHO HJIIKM COBMCCTHO CO CBCPCTHHKAMHU IIpHU
BBIIIOJTHCHUKM  XHMMHYCCKOI'O OKCIICPUMCHTA, HpaKTI/IquKOﬁ pa6OTBI 1o
HCCICAOBAaHHUIO CBOMCTB HN3y4aCMbIX BCHICCTB, pCaln3allnuu y‘-IC6HOFO IIPOCKTA,



u (opMynHpOBaTh BBIBOJABI MO pE3yJbTaTaM MPOBEAEHHBIX HCCIEIOBAaHUI
MyTEM COIIACOBAHUS MO3UIIMI B X0A€ 00CYXKJIE€HU U 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBEpPCAJIbHbIC y4eOHbIC ACHCTBHS:

CaMOCTOSTEIIbHO IUIAHUPOBATh M OCYINECTBIATH CBOIO ITO3HABATEIBHYIO
NEATENBHOCTD, ONpeAeisas €€ LeIM W 3aJadd, KOHTPOJIUPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpEAJiaraéMblii alropuT™M JACHCTBUI mpu
BBIMIOJTHEHUU Y4YEOHBIX W HCCIEAOBATENbCKUX 3a/ay, BbIOMpaTh HaumbOoJee
3¢ (exTUBHBIN cnocod MX peleHus ¢ y4€TOM TOJYyYEHMs] HOBBIX 3HaHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMIX;

OCYHIECTBIISITh CAMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE caMoaHalu3a U
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpenmerHble  pe3ynbTaThl OCBOEHUS TMPOrpaMMbl 10 XUMHU Ha
yriayOJa€HHOM ypOBHE Ha YpPOBHE CpeAHEero obImiero oOpa3oBaHUs BKIIOYAIOT
cnenuuyeckue s yueOHOro npeaMera « XuMus» HaydHbIe 3HaHUS, YMEHUS U
CIOCOOBI ICUCTBHI IO OCBOCHHIO, MHTEPIPETALUNA U TIPEOOPA30BAHUIO 3HAHUM,
BUJIbI JICSITEIbHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHUH B
Pa3TUYHBIX YUEOHBIX CUTYalUsIX, @ TAKXKE B PEATbHBIX KU3HEHHBIX CUTYAIUsX,
CBSA3aHHBIX C XHWMHeEH. B mporpamme mo XUMHH TpPEIMETHBIE PE3yJbTaThI
NpEe/ICTABIIEHBI 110 TOJaM U3YUYCHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUA Kypca «OpraHuyeckass XUMHS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUI: O MECTE U 3HAUYCHUU OPTaHMYECKOU
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJI B 00ECIEUEHUU YCTOMYUBOIO
Pa3BUTHS YEJIOBEUECTBA B PEHICHUHU MPOOIIEM HKOJIOTHIECKOM, IHEPTEeTUIECKOM
M THIEeBOH O€30MacHOCTH, B PAa3BUTUM MEAMIMHBI, CO3JaHUA HOBBIX
MaTepHaiOB, HOBBIX HCTOYHUKOB HDHEPTrUH, B OOECIICUECHUU PAIMOHATHHOTO
MIPUPOAOIIONIB30BaHUSA, B (DOPMUPOBAHUM MHPOBO33PEHHS M OOIIEH KYyIbTYpbI
YelioBeKa, a TaKKe DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO M IPUPOJIHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XHMHYECKHMX 3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIATaOIINE TMOHATUS — XUMHUYECKHM SJIEMEHT, aToM, SApO H
2JICKTPOHHAs 000JI0YKa aroma, S-, P-, d-aTOMHBIE OpOWTAa M, OCHOBHOE W
BO30YXXJIEHHOE COCTOSIHUSA aToMa, TMOpUIu3alusi aTOMHBIX OpOuTaneil, MOH,



MOJIEKYJIa, BaJIECHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS,
XUMHYECKasi CBS3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA OOBEM, yriepoJHbIN
ckener, (QyHKIMOHAIbHAST TpyNmna, paaukail, CTPYKTypHble (HOPMYIIbI
(pa3BEépHYTHIC, COKpAIlIEHHBIC, CKEJIETHBIC), HW3OMEpHUS CTPYKTypHas U
MIPOCTPAHCTBEHHAsI (TeOMeTpUUecKas, ONTUYECKas), U30MEPbI, TOMOJIOTMYECKUM
psAll, TOMOJIOTH, YTJI€BOJOPOAbI, KUCIOPOA- U a30TCOAEPKAIIUE OPraHUYECKUE
COCIMHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHEHUsS;, TeOpuHU, 3aKOoHbl (mepuoaudeckuii 3akoH JI[. M. MeHneneena,
TEOpHs CTPOCHUS opranndeckux Bemiects A. M. byTiepoBa, 3aKkoH coXpaHeHUs
MaccChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS SHEPTUU MPU XUMUYECKUX
peaKIusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKU I SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAlllHe B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEeMHOCTH XUMHUYECKUX SBJICHUW; TPEACTABICHUS O MEXaHH3Max
XUMUYECKHUX peakIui, TEPMOAMHAMUYUECKUX u KMHETHYECKUX
3aKOHOMEPHOCTSX HMX NPOTEKaHUs, O B3aUMHOM BJIMSIHUM aTOMOB W TPYIIN
aTOMOB B MOJICKYyJIaX (MHIYKTHUBHBIN U Me30MepHbIN d(DPeKThl, OpueHTAHTHI | 1
Il pona); ¢akromoruueckue CBEJAEHUS O CBONCTBAaX, COCTaBe, MOJYYCHUU H
0e30MacHOM HCIIOIB30BAHUM BAXKHEUIIUX OPraHMYECKUX BEIIECTB B OBITY U
NPAKTUYECKON  JEATENBHOCTH YeNoBeKa, OOMMX HAy4YHBIX MPHUHIMIAX
XUMUYECKOTO TPOM3BOJACTBA (HA TMpUMEpPE NPOU3BOACTBA METAHOJIA,
nepepadboTku HeTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISIBISATH XapaKTEepHbIC MPU3HAKUA TOHSITHH,
YCTaHABIIMBATbUX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS TIPH
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COEAUHEHUN;

c(hOopMHUPOBAHHOCTh YMCHHIA:

UCIIOJIb30BATh XUMHUYECKYI0 CUMBOJIMKY JJI1 COCTABJICHHS] MOJIEKYJIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX U CKEJIETHBIX) (HopMy
OpraHUYECKUX BEIIECTB;

COCTaBJISITb YPaBHEHUS XUMHYECKUX PpEAKUUA U PACKPBIBATH UX
CYIIHOCThb:  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUWA  MOCPEICTBOM
COCTaBIICHHUS AJIEKTPOHHOTO OajlaHca ATUX Peakinid, peaKkIuii HOHHOTO OOMEHa
MyTEM COCTABIICHMSI UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHU ;]

U3rOTaBIMBAaTh  MOJEIM  MOJEKYJ OpPraHMYeCKHMX  BEIIeCTB  JUIs
WJUTIOCTPALMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: YCTaHaBJINBATh NPUHAIEKHOCTh
M3YUYEHHBIX OpPraHMYeCKHWX BEIIECTB IO HX COCTaBy M CTPOCHUIO K
ompeAeaEHHOMY KJIacCy/TpylIe COeAWHEHHMH, JaBaTh UM Ha3BaHUS TI0
cuctematnaeckoir Homenkmarype (IUPAC) u mpuBOAWTH TpUBHAIBHEIC
Ha3BaHUs [l OTHAEJIbHBIX MPEICTaBUTEICH OPraHUYECKUX BEIIeCTB (ITHIICH,



aleTUJIeH, TOJYyOJ, TJIUIEPUH, OTUJICHIIUKOIb, (eHos, dopmanbaeru,
aleTAIbACTU], alleTOH, MypaBbUHAsl KUCIIOTA, YKCYCHAs! KUCJIOTA, CTEAPUHOBAS,
OJICMHOBAs, MAJIbMUTUHOBASI KHUCJIOTHI, TJUIHMH, aJlaHWH, MajbTo3a, QPYyKTO3a,
AQHWJIWH, JUBUHWUII, U30TPEH, XJIOPOIPEH, CTUPOII U IPYyTHUe);

c(hOpPMUPOBAHHOCTh YMEHHSI ONPEACNSITh BHUJI XUMHUYECKON CBSI3U B
OpraHUYEeCKUX COEIUHEHUSIX (KOBAJEHTHAas U HWOHHAas CBs3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUS TMPUMEHSTH TOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa misi OOBSCHEHHS 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOCHUE,
dbu3nYecKue U XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENCH pa3IMUHBIX
KJIACCOB ~ OPraHMYECKUX BEILECTB: aJIKAHOB, IIMKJIOAJIKaHOB, AJIKEHOB,
aJKAJIMEHOB, AJIKUHOB, apOMAaTUUYECKUX YTJIE€BOJIOPOAOB, CIIUPTOB, aJIbJIETHU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIIOXHBIX 3(QUPOB, KHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHCIIOT, OCJIKOB, YIJI€BOJAOB (MOHO-, TU- U
MOJINCAXapUJIOB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXAY HUMHU
YPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHYECKHX PEAKIUN C HCMIOJIb30BaHUEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS TOJTBEPXKAAaTh HAa KOHKPETHBIX MPUMEpPAX
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPraHUYECKUX COCTMHEHUM
OT KPaTHOCTH M TUIIa KOBAJIEHTHOH CBS3U (G- U M-CBSI3U), B3AUMHOI'O BIUSHUS
aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTepu30BaTh UCTOYHUKH
YII€BOJAOPOIHOTO ChIpbsi (HE(DTh, MPUPOIHBIN Ta3, yrojib), CIOCOOBI €ro
nepepaboTKH U MPAKTUIECKOE MPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTH BIIAJICHUSI CUCTEMOW 3HAHUI O €CTECTBEHHO-HAYUHBIX
METO/MaxX TO3HaHWA —  HAOJIOJEHWUW, U3MEPECHUU, MOJEIUPOBAHUH,
AKCHEPUMEHTE (PEATIbHOM U MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHITHOCHOBHBIE onepaluu
MBICTUTEIFHON NEATeIbHOCTH — aHajdu3 W CHHTE3, CpaBHEHHUE, 000O0IIeHWeE,
CUCTEMATH3allUI0, BBISBICHUE MPUYUHHO-CIECACTBEHHBIX CBSI3eM — A
M3y4YECHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHI: BEISBISITH B3AaUMOCBS3b XUMUYECKUX 3HAHUN
C MOHATUAMHU U TMPEJCTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
JUisi 0oJiee OCO3HAHHOTO TOHHUMAHUSl CYIIHOCTH MATEpUAIbHOTO €JIMHCTBA
MHpa, HCHOJb30BAaTh CHUCTEMHBIE 3HAHUS [0 OPraHUYEeCKON XUMHUM JIs
OOBSICHEHUS M TMPOTHO3UPOBAHUS SIBICHUM, UMEIOIIHNX €CTECTBEHHO-HAYYHYIO

HIPUPOAY;



c(hOpMUPOBAHHOCTh YMEHHUH: MPOBOAUTH pPACUETHl MO XUMUYECKUM
dbopMynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIHUA C HUCMOIb30BaHUEM
¢uznueckux BenMYUH (Macca, O0BEM Tra3oB, KOJUYECTBO BEILECTBA),
XapakTEPU3YIOUIMX BEIIECTBA C KOJWYECTBEHHON CTOPOHBI: PACU€Thl IO
HaXOXXJICHUI0 XUMHUYECKOW (OpMyNbl BeIIECTBA MO HW3BECTHBIM MaCCOBBIM
IOJSIM ~ XMMHMYECKUX  DJIEMEHTOB, MPOAYKTAM  CTOpaHusi, IUIOTHOCTH
ra3z000pa3HbIX BEIIECTB;

chOpMUPOBAHHOCTh YMEHHMU: TPOTHO3UPOBATh, AaAHAJIU3UPOBATH U
OIICHUBATh C TO3UIIMKI IKOJOTUYECKOM O€30MaCHOCTH MOCIEACTBUS OBITOBON U
IPOU3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKa, CBSI3aHHOM ¢ mepepaboTKon
BEILIECTB, HCMOJIb30BATHIIONYYEHHbIC 3HAHUS [JI1 TPUHATHAS TPAMOTHBIX
pelieHunii npooJieM B CUTYyaIUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITENIbHO TUTAHUPOBATh M MPOBOJIUTH
XUMHUYECKUI DKCIEPUMEHT (TOJIy4eHUE M HM3YYEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIMU YTIIEBOJAOPOJIOB PA3IUYHBIX KJIACCOB H
KUCJIOPOJCOAEPAKAIIUX OPTAaHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/1a4 MO PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOJICHUEM TMPABHUI
Oe3omacHOro oOpalleHHs] C BEIIECTBAMU M JIaOOPAaTOPHBIM 00OPYTOBAHUEM,
dbopMynHpoBaTh 1€ HCCIEIOBaHUS, MPEACTABIATh B pa3iIuyHOW ¢opme
pEe3yABTaThl SKCIIEPUMEHTA, AHAJIM3UPOBATH U OLIEHUBATh UX JTOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

coOI01aTh MpaBuia HKOJIOTHYECKH 11eIecO00pa3HOro MOBEAEHUSI B OBITY
U TPYIOBOW [JIEITENBHOCTH B IEJISIX COXPAHEHHS CBOETO 3JI0POBBS,
OKPY’KAIOIIEH MPUPOAHOM CPEABI U IOCTUKEHUSA €€ YCTOUUUBOIO PA3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHUYECKOrO ACHCTBHUS HA JKUBBIE OpPTaHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAs cMbIch nokaszareis [1/1K;

aHaJM3HPOBATH LIETECO00Pa3HOCTh IPUMEHEHUSI OPTraHUYECKUX BEIIECTB B
MIPOMBIIINICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHSI PUCK-TIOJB3a;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBIISAThH IIEJICHAMPABICHHBIN TOUCK
XUMHYECKOW WH(OpMAIMM B PA3THYHBIX HMCTOYHUKAX (Hay4yHass W y4eOHO-
Hay4dHas JIUTepaTypa, CpelicTBa MaccoBoi mHpopmarmu, MHTEpHET U Ipyrue),
KPUTHUYECKU aHATM3UPOBATh XUMHUYECKYI0 HH(POpMaInio, iepepadaThiBaTh €€
HCIIOJIb30BaTh B COOTBETCTBUU C ITOCTaBJICHHON YUeOHOM 3aqaucii.

11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOeHUs Kypca «OOIas U HeopraHuyeckas
XUMUSD OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN: O MAaTepUAIbHOM €JIMHCTBE MUDA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJICHUW MPUPOJBI, O MECTE W 3HAYECHUH
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ PO B 00ECIEUECHUH YCTOMYHBOTO



pa3BUTHA, B PEHICHUU MPOOJEM SKOJOTUUECKOM, PHEPreTUYECKON U MUILEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3/JaHUH HOBBIX MaTEpPHATIOB, HOBBIX
HMCTOYHUKOB PHEPTUH, B 00ECIICUCHUH PAIMOHATBLHOIO IPUPOOTIOIH30BaHMS, B
dbopMUpPOBaHUM MUPOBO33PECHUS U OOIIEH KyJIbTyphl 4YeJOBEKa, a TaKkKe
AKOJIOTUYECKH O00OCHOBAHHOT'O OTHOILECHHSI K CBOEMY 3J0POBBIO M MPUPOJTHOM
cpene;

BIAJICHWEe CUCTEMOM XHUMHYECKHMX 3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIATAOIINE TIOHSATUS — XUMUUYECKHUU DJIEMEHT, aToM, SIpO aToMma,
M30TOMBI, 3JCKTPOHHAs 00OJoYKa aroma, S-, P-, O-aromHBIC OpOUTAIH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHUSI aToma, TUOpUIU3AIUs aTOMHBIX
opOuTasiei, MOH, MOJIEKYJa, BAJIEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTb, CTENEHb
OKHCJICHUS, XUMHUYECKas CBs3b (KOBAJEHTHAasl, WOHHAs, MeETaUIMuecKas,
BOJOpPOAHAs), KpHUCTAJUIMUECKash pemérka, XUMHUUYECKas peakius, pacTBOp,
ANEKTPOJIUTHI, HEIJEKTPOJIUTHI, DJICKTPOJIUTHYECKAsT JTUCCOIMAIIMS, CTEIEHb
JTUCCOLIMAIIMM, BOJOPOJHBIM TMOKa3aTellb, OKHUCIUTEIb, BOCCTAHOBUTEIND,
TEIJIOBOM A(DPEKT XUMHUYECKONW PEaKIUU, CKOPOCTh XUMHUYECKOM pEaKIuH,
XUMHUYECKOE PAaBHOBECHE, TEOPUHU M 3aKOHBI (TEOPHUS DICKTPOIUTHUYECKOM
auccouuanuu, nepuoguyecknii 3akon .M. MeHneneeBa, 3aKOH COXpaHEHUS
Macchl BEUIECTB, 3aKOH COXPAaHEHUS U MPEBPALIECHUS SHEPIUU MPU XUMHUYECKHUX
pEeaKIuAX, 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JIEMCTBYIOUIMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHUU, MUPOBO33PEHUYECKHE 3HAHUS,
Jexane B OCHOBE NMOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX
SBJICHUH; COBPEMEHHBIE MPEJICTABICHUSI O CTPOCHHUM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIDHOM M HAJAMOJIEKYJISIPHOM YpPOBHSIX; NPEACTaBICHUS O
MEXaHU3Max XUMHUUYECKUX PpEAKUUNA, TEPMOAMHAMUYECKHUX W KHHETHYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, 0 XMMUYECKOM DPABHOBECHUH, PACTBOPAX U
JTUCTIEPCHBIX CUCTEMax; (PaKTOIOTHMUECKHe CBEIEHUS O CBOMCTBaX, COCTaBe,
MOJIYYCHHH M OE€30MacHOM HCIOJIb30BAHUM BaKHEHIINX HEOPTaHMUYECKUX
BEIIECTB B OBITY M MPAKTHUYECKOW NEATETLHOCTH YEJOBEKa, OOIMX HAyYHBIX
MPUHIMIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISIBISATH XapaKTEPHbIC MPU3HAKUA TTOHSITHH,
YCTaHaBIIUBaTh WX B3aMMOCBS3b, HMCIOJIb30BATH COOTBETCTBYIOLIME MOHSTHUS
MIPU OMUCAHWU HEOPTaHMYECKHUX BEILIECTB U UX MPEBPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHUS HUCIIOTB30BATh XUMUUYECKYIO CUMBOJIUKY IS
cocTaBieHUs (OpMYyJ BEHIECTB M yPaBHEHUW XHMHUYECKHX pEaKIUi,
cuctematnueckyro Homenkinatypy (IUPAC) w TpuBHManbHbIE Ha3BaHUS
OTJICJIbHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI OMNPEAEATh BAJICHTHOCTh M  CTENEHb
OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB B COCAMHEHUSAX, BHUJ XUMHUYECKOWU CBA3U



(KoBaneHTHAs, MOHHAsA, METaJUIMYecKasi, BOAOPOAHAs), TUM KPUCTAIITMYECKOM
PELIETKM KOHKPETHOI' O BEIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEILIECTB OT
BUJAa XMMHUYECKON CBA3M W TUIA KPUCTAIUIMYECKOW peméTKH, OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUW: KIACCU(DPUIMPOBATh: HEOPraHUYECKUe
BEIIECTBA MO KX COCTABY, XUMHUYECKHE PEAKIHUHU MO PA3JIUYHBIM IPU3HAKAM
(uMcny W cocTaBy pearupyrolux BeIIEeCTB, TEIIOBOMY 3(p(heKTy peakuuu,
U3MEHEHHMIO CTENEHEH OKHUCIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO
KaTaau3aTopa U JIPYTUe); CaMOCTOATENIBHO BBIOUpPATh OCHOBAHUSI M KPUTEPUU
JUTSL KJTacCU(PUKAITUU U3YYaeMbIX BEIIECTB U XUMHUYECKUX PEaKIIHi;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPbIBATh CMBIC] MEPUOJUYECKOTO 3aKOHA
J. W. MengeneeBa U AEMOHCTPUPOBATh €ro CHUCTEMAaTU3HMPYIOILYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKT€pU30BaTh D3JEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XMMHUYECKHUX DJIEMEHTOB MEPBOrO—YETBEPTOrO IMEPUOIOB
ITepuonuueckoir  cucrembl .M. MeHneneeBa, UCHNOJB3ys  IMOHSATHUS
«OHEPreTUYECKHEe YPOBHU», «IHEPTETHUCCKUE MMOTYPOBHUY», «S-, P-, -aTOMHBIE
opOUTAINY», «OCHOBHOE M BO30YXAEHHOE HYHEPreTUUYECKUE COCTOSHUS aTOMay;
00BSACHATH3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHMUYECKHX 3JEMEHTOB M UX
CoeIMHEHUM 10 TiepuonaM u rpynmnam llepuwogmueckout cucremsr . .
MenzeneeBa, BaJEHTHbBIE BO3MOXXHOCTM aTOMOB JJEMEHTOB Ha OCHOBE
CTPOEHUS UX DIEKTPOHHBIX 000JIOYEK;

c(hOpMHPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMUCHIBATH) 0OIIHE
XUMHUYECKHE CBOWCTBA BEIIECTB  PAa3jIMYHbIX KJIACCOB, MOATBEPKIAThH
CYILLIECTBOBAaHHE T€HETUUYECKOM CBSI3U MEKJy HEOPraHWYECKHMH BEIIECTBAMU C
IIOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CYIIHOCTb: OKHUCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIX pPEAKIUWA IOCPEICTBOM COCTaBJICHUS JJIEKTPOHHOIO
OalaHca 2THX pEaKlUi; peakiuil MOHHOTO OOMeHa MyTEéM COCTaBICHUSA WX
IIOJHBIX ¥ COKPAIIEHHBIX MOHHBIX YPaBHEHHU; PEaKUWW THAPOJIN3A; PEAKLHMI
KOMILIEKCOOOpa3oBaHus (HAa TMpUMEpe TUAPOKCOKOMILJIEKCOB I[MHKA W
ATIOMUHMUS);

c(hOpMHUPOBAHHOCTh yMEHHUS OOBACHITh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHX PEAKIHMN C YUETOM UX IHEPrETUUECKUX XAPAKTEPUCTHK, XapaKTep
W3MEHEHUS CKOPOCTH XHMHUYECKOM pEaKIUu B 3aBUCHUMOCTH OT Pa3IMYHBIX
(GakTOpoB, a TaKXe XapakKTep CMEIICHUS XHMHYECKOTO PaBHOBECHS MO
BIIMSHUEM BHEIIHKUX Bo3aehcTBuil (mpuniun Jle llarense);



c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XUMUYECKHE PEaKIIHH,
JeXxaniue B OCHOBE MPOMBIIIJIEHHOTO TOJYYEHUS CEPHOM KUCIOThI, aMMHUaKa,
oOlllMe Hay4HbIe NPUHIUIBI XUMHUUYECKUX MPOU3BOJICTB; I1€JIECO00PA3HOCTD
MIPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKH
3peHHS] COOTHOIIEHHUS PUCK-TIONIB3a;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHMK O METOAaX HAy4YHOTO
MO3HAHUS SIBIICHUN NPUPOJLI — HAOIIOJCHUE, U3MEPEHHUE, MOJCIHPOBAHMUE,
AKCIEPUMEHT (peajbHbI W MBICICHHBIN), HCIOJIB3YEeMbIX B €CTECTBEHHBIX
HayKaX, YMEHHS TMPUMEHATh OTH 3HAHUS TMPU OIKCIEPUMEHTATHLHOM
UCCJICJIOBAHUU BEIIECTB U JJISI OOBACHEHUS XMMHUYECKUX SIBJICHUH, UMEIOIINX
MECTO B MPUPOJIE, MPAKTUYECKON NEATeIIbHOCTH 4YeJIOBEKa U B MOBCEIHEBHOMU
KU3HH;

c(hOpMHUPOBAHHOCTh YMEHHUSI BBISBIATH B3AaUMOCBSI3b XUMUYECKUX 3HAHUU
C TIOHSATHUSMHU W TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
JU1s1 60JIee OCO3HAHHOTO TTIOHUMAaHUS MaTepPUaTbHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHMsI TPOBOJUTH PACUETHI: C HCIOJIB30BAHUEM
MOHATUH  «MaccoBasi JIOJS  BEIIECTBA B  pPacTBOpE» U «MOJISIpHAs
KOHIIEHTpAIMs», Macchl BelIeCTBa WM O00bEMA Ta3za 1O H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WU 00bEMY OJTHOTO U3 YYACTBYIOUIUX B PEaKlUU
BEIIECTB; TEIUIOBOTO 3((deKTa peakluu; 3HAUYCHUS BOAOPOJHOIO TOKa3aTels
pPacTBOPOB KHUCJIOT M LIEJIOYEH C M3BECTHOM CTENEHBIO AMCCOLMALIMM; MAacChl
(06bEMa, KoNMMUecTBa BEIIECTBA) MPOAYKTA PEAKIIUHU, €CIIH OJJHO M3 MCXOTHBIX
BEIIECTB JIaHO B BHJIE pPACTBOpA C ONPEICIEHHOW MacCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH); J0JIH BhIXOAA
NPOYKTa peakinu; 0ObEMHBIX OTHOIIIEHUHN Ta30B;

c(hOpMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIBHO TJIAHUPOBATH U MPOBOJIUTH
XUMUYECKUI  AKCIepUMEHT (IMpPOBEAEHUWE peakuuid HOHHOro OOMeEHa,
MOATBEPKACHUE  KAuyeCTBEHHOIO  COCTAaBa  HEOPraHMYECKUX  BEIIECTB,
OMpEIeJICHUE CPElIbl PACTBOPOB BEIIECTB C MOMOUIBI0O UHAMKATOPOB, U3YUEHUE
BIUSIHUSL PA3UYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaAKIUH, PElICHUE
AKCHEPUMEHTAIBHBIX 3a7a4 1o TtemaM «Metame» u  «Hemeramisy) ¢
coOmoeHneM mpaBui  Oe3omacHOro  oOpamieHuss ¢ BEIMeCTBAMH |
nabopaTopHbIM  O00OpyZoBaHWEM, (OPMYIHPOBATH I€Jb  HCCICAOBAHMS,
MPECTABIATh B PA3NUYHON (hOpME PE3yNIbTAaThl SKCIIEPUMEHTA, aHATU3UPOBATh
Y OLIEHUBATBUX JIOCTOBEPHOCTH;

chOpMHPOBAHHOCTh ~ YMEHHI: COONIOAaTh TpaBWIa  IOJH30BAHUS
XUMUYECKOW TOCYy0M UM Ja0OpaTOpHbIM OOOpYJIOBaHHEM, OOpalleHusi C
BEILIECTBAMU B COOTBETCTBUH C MHCTPYKIMSIMU MO BBIMOJHEHUIO Ja00PATOPHBIX
XUMHUYECKUX OMBITOB, PKOJOTUYECKHU II€JIECO00PA3HOro MOBEACHUSI B OBITY U



TPYZIOBOU JEATEIBHOCTH B LENSAX COXPAHEHUs CBOETO 3/10POBBS, OKPYKAIOIIEH
IPUPOAHON CpeAbl U JOCTHIKEHHUS €€ YCTOMYMBOIO pPa3BUTHUA, OCO3HABATH
OMAaCHOCTb TOKCHUYECKOIO JEHCTBUS HAa JKUBBIE OpPraHU3MbI OIPEICIEHHBIX
HEOPraHUYECKUX BEILECTB, MOHUMas cMbIc nokaszatens [1/IK;
c(OpMHPOBAHHOCTh YMEHHI: OCYHIECTBISATH LEJECHANPABICHHBIA MOUCK
XUMHYECKOM HH(OpMAMU B PA3IMUYHBIX HMCTOYHHMKAX (Hay4yHass U y4eOHO-
Hay4dHas JIuTepaTrypa, CpelicTBa MaccoBod mHpopmaiuu, MHTepHer u apyrue),
KPUTHUYECKH aHaJIU3UPOBATHXUMHUUYECKYI0 MH(MOpMaIuio, rnepepadaTbiBaTheé U
UCIIOJIb30BaThB COOTBETCTBUH C NTOCTABICHHON yueOHOM 3a1aueil.

TEMATHUYECKOE IIVIAHUPOBAHUE

10 KIIACC
KonuvecTBo yacos JJIeKTPOHHbIE
Ne | HaummeHoBaHmue
(un¢posbie)
n/ | pasigeiaoB M TeM Bce | Konrpoann | Ilpakruuec
oOpa3oBarTe/ibHbIE
I nporpaMmabl ro ble padoThbI KHe padoThl
pecypchl
Pa3znen 1. TeopeTuyeckue 0CHOBBI OPraHM4YeCcKOd XUMUM
[Ipenmer
OPraHNu4ecKou
xumun. Teopus bubnuoreka [JOK
11 CTPOCHHS 8 https://m.edsoo0.ru/d69
OpraHUYECKUX df650
coequHeHu A. M.
byrneposa
Wroro no pazgeny 8
Pa3znen 2.YriieBoaopoanbl
IIpenensHbIe
TEBOZIOPOBI — bubmuoreka [JOK
2.1 yr P 5 https://m.edsoo.ru/d69
aJIKaHBblI, 4650
HUKJIOATIKAHBI
Henpenenbusie
YTIEBOJAOPOBL: bubnuorexa [IOK
2.2 AJKEHBI, 14 1 https://m.edso0.ru/d69
alIKaEHBbl, dfe50
AJIKUHBI
53 Apomarnueckue 8 bubnuorexa [IOK
' YIJIEBOI0POIbI https://m.edsoo.ru/d69



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

(apennr) df650
IIpupoansie
pup bubnuoreka [IOK
HNCTOYHUKHU
2.4 CBOIODOLOR I 4 https://m.edsoo.ru/d69
YIIEBONOPOA df650
WX repepadoTKa
lManorennpounsBoa bubnuotexa [JOK
2.5 HBIC 4 1 https://m.edsoo.ru/d69
YTII€BOJIOPOJIOB df650
Hroro mo pazueny 35

Paznen 3.Kuciaopoaconep:kamue opraHndecKue coeHHEHNsI

bubmmoreka [{OK
3.1 Criuptel. @enomn 11 1 https://m.edsoo.ru/d69
df650
KapOGonunsubie
COCTMHEHUS:
AJIbACTUAbI N
KCTOHEL bu6moreka [IOK
3.2 KapGorogsie 21 1 https://m.edsoo.ru/d69
df650
KHCJIOTHI.
CrnoxHbie DUpHI.
Kupsi
bu6mmoreka [IOK
3.3 YriueBop! 9 1 https://m.edsoo.ru/d69
df6s50
Hroro no pazgeny 41

Pa3znen 4.A30Tconeprkanye opranHnyecKkue coeIuHeHus

AMUHBI. bu6mmoreka [JOK
41 AMUHOKHUCIOTEL. 12 1 2 https://m.edsoo.ru/d69
benku df650
Utoro no pazneny 12

Paszaea S.Bbicokomoliexky

JIAPHbIC COCINHCHUA

B bubmuoreka [{OK
BICOKOMOJICKYJIS
5.1 Ee COSHERI 6 1 https://m.edsoo.ru/d69
P 8 df650

HWtoro mo pazaeny 6

OBILEE

KOJIMYECTBO

YJACOB I1O 102 3 6

[TPOTPAMME
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11 KVIACC

N HaunmenoBan | KosimuecTBO 4acoB DJIeKTPOHHBbIE
" | we pa3zesoB (undpoBbIe)
n/ Bcer | KoHTpoJubH IIpakTHYeck
H TeM o0pa3oBaTejibHbIE
n 0 ble padoThl He padboTsbl
NMPOrpaMmblI pecypcsl
Paznen 1.TeopeTuyeckue 0CHOBbI XUMHH
Crpoenue
aToMma.
[Tepnognueck
WM 3aKOH U
Teprosmaeck bubmmoreka [{OK
11 P 9 https://m.edsoo.ru/2dd57
as cucreMa 24
XUMHYECKUX T
aneMeHToB /l.
n.
MenneneeBa
Ctpoenue
BerleCTBa bu6moreka [IOK
1.2 ' 11 1 https://m.edsoo.ru/2dd57
Mmuoroo6pasu f24
€ BEILECTB T
X HMITICCKIE bu6moreka [IOK
1.3 19 1 3 https://m.edsoo.ru/2dd57
peakumn f24
Hroro no pazgeny 39
Pa3znen 2.Heoprannueckasi Xumus
bu6mmoreka [JOK
2.1 Hemeraisr 31 1 3 https://m.edsoo.ru/2dd57
f24
bubmuoreka [JOK
2.2 Mertasl 23 1 2 https://m.edsoo.ru/2dd57
f24
Utoro no pazneny 54

Pa3zpen 3.XumMus u ;Ku3Hb

Metoasl
IMO3HAHUS B bu6mmoreka [JOK
3.1 XUMUH. 9 https://m.edsoo.ru/2dd57
Xumus u 24
JKU3Hb
Utoro mo pazneny 9
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OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME
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