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NHOSACHUTEJIBHAS 3AIINCKA

PabGouas mporpaMma mo XMMUM Ha YPOBHE CpEeHEro oOIIero oOpa3oBaHMs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0miero oOpa3oBaHUs
(®OIT  COO), npencraBneHHeix B DegepalbHOM  T'OCYIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerun pas3BuTUs BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME eCTeCTBEHHOHAy4YHOro oOpa3zoBaHusi yuammuxcs 10—-11  xmaccos.
WN3yyenue mpeamera, peainsyeMoe B YCIOBUAX JudepeHInpoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
POJOJIKEHUsT OOy4YeHHs] B OpraHu3anusx MNpodecCHOHANIbHOIO0 00pa3oBaHMs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxenusmu PI'OC COO o B3auMOOOYCIOBIGHHOCTH IIeJeH, CcoaepKaHus,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UH(}OpPMAIMOHHO-METOAMYECKAs, peaju3anus KOTOpoil obecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
oOyuyeHHus, BOCHUTAHMS U Pa3BUTUA, OOYYaAIOLIUXCS CpeICTBaMU
npeIMeTa, N3y4aeMoro B paMKax KOHKPETHOTO MPOQHIIS;

e OpraHU3alMOHHO-TUIAHUPYIOIIas, KOTOpast npeaycMaTpuBaeT
OINpEeJeNICHNE: TPUHLUIOB CTPYKTYPUPOBAHUS W IOCIENO0BATEIBHOCTH
U3y4eHHs] y4eOHOTO MaTepuaia, KOJMYECTBEHHBIX M KaueCTBEHHBIX €T0
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax WTOTOBOM arrectan B (OpME E€IUHOTO TOCYAapCTBEHHOTO
AK3aMEHa MO XUMHUHU.

[Iporpamma aJist yriiy0iaEHHOTO U3YUYECHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro MO KiaccaMm, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHMS OCHOBHOW 00pa3oBaTeIbHOMU
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMME IO XUMHUHU MPEIyCMOTPEeHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapUaTHUBHOM COCTaBJISIOLIEH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO OO0yYCeHHUS Ha YpPOBHE CpeIHero oobimero oOpa3oBaHUs
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUIMH B By3aX M OpPTaHMU3AIUSAX CPEIHEr0 Mpo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsl, B TOM YHCIIE C MIEPCIEKTUBOM MOCICIYIONIETO MOTYYCHHSI XUMHIECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
U3yueHHe rmpeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad
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BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00O0OIIEHHBIX  CIOCOOOB  JEATENBHOCTH, HMEIOMIMX  MEXAUCLMUILUIMHAPHBIM,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XUMHUU 32 OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyecKkass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3Yy4YeHHs MpeaMera. ITa cucTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTh 3HAQYUTEIBHOTO YyBEIWYEHUS OO0BEMA 3HAHUA O XUMHUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAHMs PeaKIlfii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUS XUMHUYECKON KUHETUKHU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHSAETCS C TOYKU 3PEHUS DHEPreTUUECKUX U3MEHEHUM Mpu €€ 00pa3oBaHUH U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHm4eckoil XUMHUU MPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKInu.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YYCHHSI I KJIACCOB ONMPeeIEHHOT0 Mpodus (TJIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHWI) OKAa3bIBAIOT BIUSHHE CMEXKHbIE IpeAMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaYeHUe OyayT UMETh AJIEMEHThl y4eOHOro Marepuana no obuied xumuu. [Ipu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHasi Teopusi (MOJEKYJsipHAs Teopusi B (PU3HUKE), 3aKOHBI COXpPaHEHUS
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MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTcs  BO3MOXKHOCTh i Ooliee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUS O COCTaBe M CBOMCTBAX IPEACTaBUTENECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOIIIEHAayYHBIX METOJOB NTO3HAHUS U OIbITA TPAKTUYECKOTO MPUMEHEHHUSI HAYYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obnactedt «EcTecTBeHHOHayudHbIE MpeaMeTsl», «Marematuka Hu
uHpopmaTuka» u «Pycckuii A3bIK U JIUTEpATYpPAY.

[Ipy wm3yuyeHuu yuyeOHOro mnpeameTa «XHUMHUS» HAa YrIyOJEHHOM YpPOBHE,
TaKk)Ke Kak Ha YpOBHE OCHOBHOI'O M CpeIlHEero oOuiero oopasoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHHU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTUYECKON
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTAX U MMO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUH, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O

5



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHUYECKUX 3HAHMHA I OOBSICHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON 6€30MacHOCTH MOCIEACTBUN
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOUMBIX I TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MUPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(YHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIero oO0pa3oBaHUS TPU W3YYCHHUH
npenMera «XUMHUSA» Ha  YIUIYOJICHHOM  YpOBHE OCOOYI0  aKTyaJlbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHpPOBAHHE MHUPOBO33PEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HHU;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPHUPOIOTOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpenHero ooliiero oopa3zoBanus, coctaBisier 204 vacos: B 10 kiacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

OPI'AHNYECKASA XUMUA
TeopeTnueckne 0OCHOBbI OPraHUYeCKON XMMHUHM.

IIpenmer W  3HAyeHWE  OpPraHUYECKOW  XHWMHUM, IPEICTABICHHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COCIMHEHUAX. Tumel THOpUAU3ALMM aTOMHBIX OpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranudeckux BemecTB. [loHsTHE O CBOOOIHOM paaukane, Hykieoduise Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMyJIbl pa3IUYHBIX BHUIOB: pa3BEPHYTas, COKpalléHHas,
ckenetHass. WM3omepus. Buabsl #30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccupuUKaUU OpraHUYecKux BemiecTB. [loHsTHE O
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIMU B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(maBneHue, OOYIJIMBaAaHUE U TOPEHHUE), KOHCTPYUPOBAHHE MOJENIEH MOJEKYJI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUsI U TPUMEHEHHE aJIKAHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonoruyeckuii psii ajnkeHoB, o61mIas Gopmysia, HOMEHKJIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIMH MPUCOCAMHEHHUS, 3aMCICHHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHBIC, U30JTUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudeckuit psj alkuHOB, 001mast popmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TpUMEPU3ALNH, OKUCIEHUsI. KUCIOTHBIE CBOMCTBA aJKMHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmras ¢hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oensona. IlpencraBmeHne 00 OPUEHTUPYIOIIEM JIEWCTBUHM 3aMECTUTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMATHUYECKHUX YIIJIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:
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MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTku HEPTH, UX TPUMEHEHHUE B MPOMBIILICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBue Ha TrajJoreHIpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJIbl HW3YUCHMsI BEIIECTB M WX MPEBPAIICHUMN:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
MOJHOM BOJIbI, pacTBOpa IEpMaHraHaTa Kajusi, B3aUMOJCHCTBHE alleTHJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMu  TUTaCTMAcC, KaydyKoB M PE3MHBI, MOJICIIMPOBAHUE MOJICKYII
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoaconepxamue opranu4ecKue CoOeJHHEHHUA.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa W kiaccudukanus. Dusumdyeckue CBOHCTBa  MpeeIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakysi Ha OTHOATOMHBIC CIIUPTHI. J[eCTBUE 3TaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHbl€ CHUPTHI — STUJIEHIVIMKOIb U TIULEpUH. DPu3nueckue u
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JleiictBue Ha opranu3M denoBeka. CmocoObl TONY4YeHHS € MPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX
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cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl osrydyeHus U npuMeHnenue penona. GenondopmaibaeruaHas cModa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XMMHMYECKHE  CBOWCTBAa  aJbJETMJIOB M  KETOHOB:  pPEaKIuu
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3oMepust u HoMeHkIaTypa. dusnueckue cBolicTBa
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIuu, PEaKIUU C Y4acTHEeM YTJIEBOJOPOJHOrO pajuKaia.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. [IpeacraButenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
NuHONeH08as KUCIOThl. CIOCOOBI TIOJIyYEHHUS U MPUMEHEHHE KapOOHOBBIX KHUCTIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psg, oOmas (opMymna, u3oMepus H
HOMEHKJaTypa. PU3MYECKHEe U XUMHUYECKHE CBOMCTBA: THAPOJIU3 B KHUCIOW H
IEITIOYHOU CpEIE.

Kupswl. Ctpoenue, Gpuznyeckue 1 XUMUUECKHUE CBONCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HETPEeICNIbHBIX JKUPHBIX KUCTOT. JKUpbl B Ipupoe.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JCHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
W TonmMcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTo3a, TalakTo3a, puodo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIMU C YYaCTHUEM CIIMPTOBBIX U AIBICTUIHON
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIOKO3BI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MallbTo3a U
JlakTo3a. BoccranaBiuBaronye 1 HEBOCCTAHABIMBAIOIIME AUCaxapuabl. | uaponus
nucaxapusioB. Haxoxaenue B mpupojie u npuMeHenue. [lomucaxapuibl: Kpaxmad,
IIMKOTeH W 1eurosio3a. CTpoeHHe MakpOMOJEKYJ KpaxMaya, TJIMKOTeHa W
HeJUTI0JI03bl.  DU3MYECKHME CBOMCTBA Kpaxmajaa M IEJUIIOJIO3bl. XUMHUYECKHUE
CBOMCTBa KpaxMmaja: THAPOJIM3, KAYECTBEHHAas PEaKlus ¢ HOAO0M. XHUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THUIAPOIHN3, TodydeHue 3¢GUpoB I1eItosio3bl. [loHsTtue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).
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OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD Pa3IMYHbBIX CIIUPTOB B BOJE, B3aUMO/JICHCTBUE ITAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C HOoJIOM, pelIeHHE SKCIEePUMEHTANIbHBIX 3aja4 1o TeMam «ChupTsl U
denoinby, «KapooHoBbie KUCTOTHI. CIOXKHbBIE Y3PUPBD».

A30Tcojep:Kaniue opraHndecKue coeIMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmas ¢opmyia, U30MEpHs, HOMEGHKIATypa U (puznueckue
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIy4eHUs M TpuUMeHeHue anudaruyeckux amMuHOB. [lonmyuyeHue aHwIMHA U3
HUTPOOEH30IA.

AmunokucnoTsl. Homenknarypa u uzomepus. OTaenbHbIE TPEICTABUTENH Ol
AMUHOKHUCJIOT: TJWUWH, alaHuH. @Ou3Wyeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peakKlys TMOJMUKOHJICHCAUU, OOpa30BaHWE TMENTUIHON CBA3M.
buonoruyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUIPOJIU3 MENTHIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHUI.

BbicOKOMOJIEKYISIPHBIE COCTUHECHUS .

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,

MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast
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Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJTMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepHI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4qyKu
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIIEKTPOTPOBOISAIINE TTOJUMEPHI, OMopa3iaraeMble OJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

Pacuémmnuie 3a0auu.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) IPOIYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanuzanus MeXIpeaIMETHBIX CBA3EH MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

Obwue ecmecmeeHHOHAYYHble NOHAMU. SIBJICHUE, HAYUHBIN (haKT, TUIIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

Qu3uxa: wMaTepusi, aroMm, OJJEKTPOH, TMPOTOH, HEWUTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEUIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonoeus: xnerka, opraHusM, 23KocucTeMa, Owmocdepa, MeTabOIN3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,
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dorocuHTe3, IBIXaHWE, OCNKH, YIIEBOMABI, JXHUPBHI, HYKICUHOBBIC KHCIOTHI,
(epMeHTBHI.

I'eoepaghus: nonesHble HCKONMaeMble, TOILIUBO.

Texnonocusi: THINEBbIE TPOAYKTHl, OCHOBBI PAllMOHATBLHOTO MUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIIASA U HEOPTTAHHNYECKAS XUMMUMSI
TeopeTnvyeckre OCHOBbI XUMHUHU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-onementsl). PacrmpenencHue dJIEKTPOHOB IO aTOMHBIM — OPOHUTAJISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonunueckuii 3akoH u [lepuoanueckas cuCTeMa XUMHUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX JIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CJHOXHBIX BEIIECTB IO TpylmnaM ¢ [epuoiaM. 3HAYCHHE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-AKIIENTOPHBIN. DHEprus u JjiuHa cBsi3u. [[oasapHOCTh, HANPABIECHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BaneHTHOCT, ¥ BaJEHTHBICE BO3MOXKHOCTH aTOMOB. CBSI3b JJICKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MpUMEPE COCTUHECHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

IIpencraBineHnre 0 KOMIUIEKCHBIX coenMHEHHsX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIIJIEKCOOOpa30BaTeyib, JIMTAHJbl. 3HAYCHHE KOMIUIEKCHBIX COCIWHECHUM.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemecTtBa  MOJEKYISIpHOTO W HEMOJEKYJISIPHOTO  CTpO€HUs.  THIIbI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYpP) U CBOICTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJIJTOUIHBIX pacTBopax. CmocoObl BBIPAXEHHS KOHIICHTPAIlUM PAaCTBOPOB:

13



MaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAA KOHILIEHTpauus. HachllieHHbIE U
HEHACBHIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpUcTamioruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX NMPEICTABUTENECH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanus XuMHUUECKHX peakUuil B HEOPraHUYECKON U OpraHMYeCcKou
XUMHM. 3aKOH COXPaHEHHMsS] MAacChl BEIIECTB; 3aKOH COXPAHCHUS U TMPEBPAIICHUS
SHEPIUM MPU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHil.
TepMOXuMHYECKUE YPAaBHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3Iu4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEILIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larenbe.

OnekTponuTnyeckas auccoruaiusa. CwibHbie U Ccla0ble AJICKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsi, HEHUTpasbHas,
menounas. Bomoponueiii mokazatens (PH) pactBopa. I'maponus coneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakiuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. IIpollecchl OKHCIEHUS W BOCCTaHOBJICHWS.
Baxneiimumue OKHCIUTENIM W BOCCTAHOBUTENW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpPOAAa B MPUCYTCTBUM KaTalu3aTopa, MOJACIH
KPUCTAJUTMYSCKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPE/ICIICHHE
Cpelbl PacTBOPOB C IOMOIIBIO HHIAUKATOPOB, HU3YYCHUE BIUAHUSA PA3TUUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKECHHE XUMHYECKOTO
paBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DH3MYECKUEC
CBOMCTBA HEMETAIJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XMMHUYCCKHE CBOMCTBA: PEaKIMHU C
METAUIAMA UM  HEMETaJUIJaMHM, BOCCTAHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

[amorensl. HaxokneHue B mpupoje, COCOOBI TOMydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. ['aIoreHOBOIOPOABI. BakHEeWIIne KHCIOPOACOAEPIKALINE
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COeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYECHHS
rajoreHoB. [[pymMeHeHne rajJoreHoB U UX COEAUHEHNM.

Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
kuciopona. Ouznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpOaa U
030Ha. OKCUABI U IEPOKCUJIBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MONy4eHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBomopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(VI1). Cepnuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHoU KUCHOThl. [IpuMeHenne cepbl U €€ COETUHEHNM.

Azor. Haxoxaenue B mpHupoAe, CHOCOObl MONY4YeHHs, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUaK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ uX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[pruMeHeHue azota
U €ro COSJIMHECHUIN. A30THBIC YI0OpEHUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl ToydeHUs, (puznueckue u
xumuueckue cBorcTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [Ipumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrnepon, HaxoXIeHHE B TpUPOJE. AJUIOTPOINHBIE  MOIUQPUKAIIH.
dusnyeckue W XMMHUYECKHE CBOMCTBAa TMPOCTBIX BELIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraeponaa(ll), okcun yrimeponma(lV), yronpHas kuciiota u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKku. [IprMeHeHne MpoCThIX BEIIEeCTB, 0OOPa30BAaHHBIX YIJIEPOAOM, U €ro
COEeIMHEHUH.

Kpemnuii. HaxoxaeHue B mpupojie, CIIOCOOBI TOJYYCHHUS, (PU3HUECKUE H
xumuyeckue cporcTtBa. Oxcun kpemHusA(lV), xkpeMHHeBasi KUCIOTa, CUIIUKATHI.
[Ipumenenue kpeMHUs U ero coenuHeHuil. CTeKIo, ero NoJy4eHue, BUbl CTEKIIA.

[Tonoxenne mMetaiuioB B Ilepuoanueckor cucTteMe XUMUYECKUX DJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX O00JIOYEeK aToMOB MeTauioB. OOrmue
¢usnueckre cBoCTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY UM TEXHUKE.
CniaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud  MeTtaiwioB.  OOmme  crocoOsl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOppO3UH.

O6mrast xapakrtepuctunka meTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. HaTtpuil u kanuii: mnoinyyeHue, (QU3NYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapakrepuctuka MetaiioB |lIA-rpynnel [lepuoandeckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuil M KaublUi: moJiydeHue, (QPU3NUecKue u
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XUMHUYECKHE CBOWCTBA, TMPHUMEHEHUE MPOCTBIX BEIIECTB W HX COCIUHECHHUIA.
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAaHEHHUSI.

AJIOMUHUN: TTOTydeHue, (U3NYECKre U XUMUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUIPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTauioB noOouHblx noarpynn  (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XMMUYECKUX AIIEMEHTOB.

®u3NYECKUe U XMMUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonyyeHne U NprUMEHEHHUE XpoMa.

Ou3nyYecKkue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3nYecKue U XMMUUYECKHUE CBOMCTBA Kejie3a U ero coenuHeHuil. OKCumsl,
ruapokcuanl u conn xeneza(ll) u xxenesa(lll). [Tonyuenue u mpuMeHeHHUE Kee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COSUHECHUM.

Huuk: monydyeHue, (U3MUECKHE U XHMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA ¥ TUAPOKCHUAA LIMHKA, THIPOKCOKOMIUIEKCHI LIMHKA. [IpuMeHeHune
LIMHKA U €TO COCIUHEHUN.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
U3ydeHre oO0pa3loB HEMETaIOB, ropeHue cepbl, ¢docdopa, xenesa, MarHus B
KHCJIOPOJE, M3YYEHHE KOJUIEKIMM «MeTambl W CIUIaBbl», B3aMMOJACHCTBUE
HIEJIOYHBIX U IIETOYHO3EMEIBHBIX METAUIOB C BOJOW (BO3MOKHO HMCIOJIb30BAaHUE
BUJIEOMATEpUaIOB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
1€J104€M, KAYECTBEHHbBIE PEAKIIMA HA HEOPTaHUYECKUE aHUOHBI, KATHOH BOJOPO/a
U KAaTHOHBbl METAJUIOB, B3aWMOJECHCTBHE THUIPOKCUIAOB AIOMHHUA W ILMHKA C
pacTBOpamMu KHCJIOT U ILIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (hochop, U UX COCTUHEHUSY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XuMHUSA U KU3Hb.

Ponp xumMun B o0ecrnieueHN yCTOMYMBOTO pa3BUTHS yeioBedyecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHble mpuHIMIIBI OpraHu3alui XMMUYECKOTO NpOU3BOACTBA. [IpoMbIITIEHHBIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCIEACTBHUS.
Ponp xumuu B o0ecreueHnH SHEPreTUIecKoi 0€30MacHOCTH.
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XuMHus U 340poBbe uenoBeka. JlekapctBeHHble cpexactsa. Ilpasuia
MCIIOIb30BaHUs JIEKAPCTBEHHBIX MpenapatoB. Pojib XuMuu B pa3BUTUU METULIMHBI.

XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiab xumuu B
oOecreyeHuu NUIIeBoi 0€30MacHOCTH.

Kocmernueckue u mapdromepnsie cpenctsa. beitoBas xumus. [IpaBuiia
0e30MacHOr0 MCHOJB30BAHMS MpPEeNaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHBbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHBIE YI0OPEHUSI.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepaMHKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexHOIOTH Y.

Pacuérnbie 3a1aum.

Pacuémur: macchl BeliecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MAacce WIW O00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH OJIHO U3
BEIIIECTB MMEET MNpPHUMECH, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTA
peakiuu, €CIM OJHO M3 BEIIECTB JaHO B BHJAE pacTBOpa C ONPEIEIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JIOJM W MOJAPHOMN
KOHLIEHTPAllMM BELIECTBA B PAcTBOPE, JOJIM BBIXOJA NPOAYKTAa pEaKIUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSA3H.

Peanuzanuss  MeXNpeAMETHBIX  CBsA3€dl Tpu  M3yYEeHUH oOOmed o
HEOpraHnueckoil xumuu B 11 Knacce ocyniecTBIsIETCS Yepe3 MCIOJIb30BAHUE KaK
oOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U TOHITHHA, MPUHATHIX B OTACIBbHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

Obwue ecmecmeeHHOHAYYHble NOHAMUSL: SIBICHUE, HAYUHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiaccuUKaIus, NepUOJUIHOCTh, HAOII0ICHNUE,
U3MEPEHUE, IKCIEPUMEHT, MOJENb, MOJICIIUPOBAHUE.

Quszuxa: wmaTepusi, MHUKPOMHUpP, MaKpOMHUpP, aToOM, D3JEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHbD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHWE BEIIEeCTBA, HJICATBHBINA Tas3,
¢du3nyuecKre BEIMUNHBI, €IMHUAIIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonozus: knetka, opraausm, IKocucTemMa, orocdepa, MeTaboInu3M, MaKpo- U
MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKIEHHOBbIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

l'eoepacghus: MuHEpATBI, TOPHBIE MTOPOJIBI, TIOJE3HBIE WCKOIMIAeMbIE, TOTUINBO,

PECYPCHI.
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Texnonocusi: XuMH4eCKas IMPOMBIINIJICHHOCTb, MCTAJLNIYprusa, CTPOUTCIIbHLIC
MaTCpUaJIbI, CEJIBbCKOXO3SIMCTBECHHOE MMpOMU3BOACTBO, IMHIICBAA MPOMBIIIJICHHOCTD,
Q)apMaHeBTI/I‘ICCKaH IIPOMBIIIIJICHHOCTD, IMPONU3BOACTBO KOCMCTHYCCKHUX
npemnaparoB, MPOMU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUalOoB, OJJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOI'H.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHUHN
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4JarolmUMHUCST POCCUMCKON TpaXJaHCKOWM HJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTh 1IEJIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MpeaMera «XHUMHS»  OTpPaXKaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

* OCO3HAHUA OOYYaIOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TIpaB M
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MPABOMOPAIKY;

* IPEICTABICHUSI O COLMAJIbHBIX HOPMAaX W MpaBUJaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

« TOTOBHOCTM K COBMECTHOW TBOPYECKOW MAESATEIBHOCTH IPHU CO31aHHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TO3HABATEIBHBIX 3a]a4, BHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

* CIIOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

* ICHHOCTHOIO OTHOIIEHMSI K HCTOPUYECKOMY M HAy4YHOMY HaCIEAUIO
OTEUYSCTBEHHON XMMUH;

* YBaXKEHUSI K IPOLIECCY TBOPYECTBA B 00JIACTU TEOPUH U IMPAKTUUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAaONMIOJICHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;
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- UIHTE€pECa M TMO3HABATEJIbHBIX MOTHMBOB B MOJYYEHUH M IOCIEAYIOUIEM
aHanu3e MHQOpPMaLUU O MEPEIOBBIX JTOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

*« HDAaBCTBEHHOI'O0 CO3HAHMSI, 3TUYECKOIO MMOBEICHUS;

* CIIOCOOHOCTH  OLICHUBATh CHUTYallMM, CBSI3aHHbIE C XUMHYECKUMU
ABJICHUSMH, W TPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTUPYACh HA MOpPaIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

« TOTOBHOCTHU OLIEHUBATh CBOE MOBEJICHUE U MOCTYNKU CBOUX TOBApHUIIEH ¢
NO3UIMH HPaBCTBEHHBIX M MPABOBBIX HOPM M C Y4ETOM OCO3HAHUS IMOCIEICTBUI
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

« IOHUMaHUsA UEHHOCTEeW 3J0pOBOro M 0Oe30macHoOro oopasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

- coOMoieHnsT mpaBuil O0e30MacHOro oOpaleHus] C BEIIeCTBAMHU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYIOBOM AEATEIHHOCTH;

* IOHUMAaHUS L[EHHOCTH TPaBWJI HWHIWBUIYAIBHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

« OCO3HaHUSl  MOCIHEACTBUM W  HENPUATHS  BPEOHBIX  MPHUBBIYEK
(ynmoTpeOieHus alnKoroist, HAPKOTUKOB, KYpEeHUs);

5) Tpya0BOro BOCIMTAHMS:

« KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B  y4eOHO-HUCCIEIOBATEIIbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

« YCTAHOBKM Ha AKTHUBHOE YYacTH€ B PEIICHUU MPAKTUYECKUX 3ajad
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

« UHTEpeca K MPAaKTUYECKOMY M3YUEHHIO0 mpodeccuil pa3Tu4yHOro poja, B
TOM YHCJIE HA OCHOBE IPUMEHEHUS NIPEIMETHBIX 3HAHUM 110 XUMUU;

« YBOXEHUS K Tpyay, JIOAAM Tpyda W pe3yjapTaTaM TpyIOBOH
NEeSATENbHOCTH;

« TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAMBUIYATbHOM TPaeKTOPUU
oOpa3oBanus, Oynaymied mpodeccuu M peaau3alud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEW K XHUMHH, HUHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

« SKOJIOTUYECKH LEIECO00Pa3HOr0 OTHOUIEHUS K MPUPOJIE KAK UCTOYHUKY

CYLIECTBOBAaHHUS KU3HU HA 3eMIIE;
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« IOHUMaHUA TJIOOAJBHOIO XapaKTepa HKOJIOTHYECKUX MpoOeM, BIMSHUS
HDKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOIHON U COLMAIIBHON CPELBI;

* OCO3HaHUSA HEOOXOJMMOCTH HCIIONb30BAHUSA JOCTHKEHUN XUMUU IS
pelIeHns BOPOCOB PAallOHAIBHOIO PUPOAONIOIb30BaHNUS;

« aKTUBHOT'O HENPUATUA JACHUCTBUM, NPUHOCAIIUX BpEL OKPYKAIOLIEH
MPUPOAHON Cpelie, YMEHHUs MPOTrHO3UPOBATh HEOJATONPHUSATHBIE IKOJIOTHYECKUE
MTOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUI U IPENOTBPAILATH UX;

« HUIMYXASL ~ Pa3BUTOrO  SKOJIOTMYECKOIO  MBIIUIEHUS, OSKOJOTHYECKOMN
KyJbTYpbl, OIBITA JEITEJIBHOCTH JKOJOTMYECKOW HANpPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATHCS MMHU B ITO3HABATEIbHOM, KOMMYHUKAaTUBHOW M COLIMAIBHOMU
NPAaKTUKE, CHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

« MUPOBO33pPEHHS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKU U OOIIECTBEHHOM MPaKTUKU;

* IOHUMaHUug cHenupUK XUMHM KaK HayKHd, OCO3HaHHUA €€ poiu B
(GopMHUpPOBaHUHN PAIMOHATIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO
NpeJICTaBICHUsI 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM W peuieHuu MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHUS;

« YO©KIEHHOCTH B 0COOOM 3HAYUMOCTH XUMHUU JJIA COBPEMEHHOM
UMBWIM3alUMHA: B €€ TYMaHUCTUYECKOM HANpPaBICHHOCTM U BaXXHOM pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaTbHOM KYyJIbTYpbl, B PEIICHUU TJI00ATBHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U IKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUMU MEIUIIMHBI, 00ECIIeUeHUN
YCIIOBUHM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOMN >KM3HU KaXIOT0 4jeHa
00IIIeCTBa;

* €CTECTBEHHO-HaYYHOM TI'DAMOTHOCTH: ITOHUMAHMs CYIIHOCTH METOMOB
IIO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAaYyKaX, CIIOCOOHOCTH MCHOJb30BaTh
NoJTydyaeMble 3HAHUA Ul aHANIU3a U OOBSICHEHMS SBJICHUH OKPYKAIOLIEro MUpa U
IIPOUCXOAIINX B HEM U3MEHEHNW, YMEHUS J1eJ1aTh 00OCHOBAaHHBIE 3aKJIFOUECHHS HA
OCHOBE HAyyHBIX (PAKTOB M HUMEIOUIMXCA JAHHBIX C LEJIbI0 IOJIYYCHHUS
JOCTOBEPHBIX BBIBOJIOB;

* CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIONb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYalUsX;

- IHTEPECA K MMO3HAHUIO, UCCIIEIOBATENIBCKON AEATEIBHOCTH;

«TOTOBHOCTH U CIOCOOHOCTH K HENPEpPhIBHOMY O0Opa3oBaHUIO U
caM0O0Opa30BaHUIO, K AaKTUBHOMY TIIOJYyYEHHIO HOBBIX 3HAaHUU [0 XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSAMU;
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- UHTEpeca K  OCOOCHHOCTSM  TpyJa B  pa3lIu4HBIX  cdepax
po(ecCUOHaNIBbHOM eI TEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaThl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

* 3HAYUMBIE TUISL dbopMHpoBaHUs MHPOBO33PEHUS oOy4aromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTUs, SIBJICHHE,
IpolecC, CUCTEMa, HayYHbIA (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

« yHUBEpCAIbHBIE Y4eOHBIC ACWCTBHS (TIO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH U COIUATTBHOM KOMMETEHIIMN 00y4YarOIIUXCS;
* CIIOCOOHOCTh oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHUBEPCAJIbHbIC Y4COHBIC
JNEUCTBUA B TTIO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIe Ppe3yabTaThl OTPaKalOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCJIIbHBIMH, KOMMYHHUKATUBHBIMH U  PETYJISATUBHBIMU
JIEUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

1) 6a30Bble JJOrHYecKHe JeiCTBUS:

« CAMOCTOATENIBHO  (OpMyIUpPOBaTh W  aKTyaIM3UPOBaTh  MpoOJIeMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

* ONIPENICIISITh LM JACATEIIBHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C MTOCTABICHHBIMHU IEISIMU;

* ICIIOJIb30BaTh IPHW OCBOCHMM 3HAHUN MNPUEMBI JIOTMUYECKOTO MBIILJICHUS
BBIJICJIATh XapAaKTEPHBIC MPU3HAKU TMOHITHW U YCTAHABIMBATH UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHUE MMOHATHS JUISI OOBSICHEHHS OTIACIbHBIX (DAaKTOB U
SIBJICHUM;

« BBIOMpAaTh OCHOBAaHHWS W KPUTEPHH JUIS KIACCH(PUKAIIMU BEIISCTB U
XUMHWYECKHUX PEaKIU;

* YCTAaHABIIUBATh MPUYMHHO-CIEJICTBEHHBIC CBA3M MEXKAY H3y4YaeMbIMU
SIBIICHHUSIMU,
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 CTPOUTH JIOTHYECKHE pacCyXJeHUus (MHIYKTUBHBIC, JEIYKTHUBHBIE, IO
AQHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSX, (POPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

* IPUMEHSThH B MPOIECCE MO3HAHUS UCTOJIb3yeMbI€ B XUMUU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJCIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMHUYecKas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — MpPU PEIICHUH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKUX 3aj1ad,
MIPUMEHSITh HAa3BAaHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HccCIe0BaTEIbCKUE IEHCTBUS:

« BJIJICTh OCHOBAaMHU METOJIOB HAYYHOI'O MO3HAHUS BEHIECTB M XMUMHUYECKUX
pEaKLnii;

- popmynupoBaTh LEAM M 3aJadyd  UCCIEAOBAHMS,  HUCIOJb30BATh
MOCTABJICHHBIE M CAMOCTOSITENIbHO CGHOPMYIMPOBAHHBIE BOMPOCHI B KadeCTBE
WHCTPYMEHTA TO3HAHUS W OCHOBBI ISl (POPMUPOBAHMS THUIIOTE3BI O MPOBEPKE
PaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

* BJIJICTh HABbIKAMH CaMOCTOSITEILHOTO IUIAHUPOBAHUSI W TPOBEACHUS
YUYEHUYECKHUX KCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOII0/IaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ylbTaT, (HOpMyIupOBaTh
0000111eHHS ¥ BBIBOJIbI OTHOCUTENILHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIeTaHHON padoTe;

- IpuoOpeTaTh OMNBIT YYEHHUYECKOM HCCIIENOBATEIbCKON W  IMPOEKTHOM
NESTENBHOCTH, MPOSIBISITh CIHOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJOB PEIICHUS TMPAKTHYECKUX 3a7a4, NPUMEHEHUIO Pa3IUYHbIX
METOJI0B MTO3HAHUS.

3) paboTa ¢ nunopmaumeii:

« ODHEHTUPOBATHCA B PA3JIMYHBIX HMCTOYHHMKAX HMHPOpManuu (Hay4HO-
MOMyJsipHAast JUTEpaTypa XUMHUYECKOTO COJEp)KaHMs, CIPABOYHBIE MOCOOUS,
pecypcel MHTEepHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (OpM
MpeACTaBICHUSA, KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTH U
HEMPOTUBOPEYUBOCTE;

- hopmynHpoOBaTh 3aMpPOCHl ¥ MPUMEHSITH PA3IUYHbIE METOMBI MPU MOUCKE U
orOope wuHpOpManMKu, HEOOXOMUMOW HJisi BBINOJTHEHHWS YYEeOHBIX 3a7ad
OIPEAEIIEHHOTO THUIIA;

- MpUOOpETaTh OMBIT HUCIOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

 CAMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAIbHYIO  (OpPMY  TPEACTABICHHUS
uHopManuu (cxemsl, rpaduKH, AUArpaMMbl, TAOJIULIbI, PUCYHKHU U JPYTHUE);
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* ICTIOJIb30BaTh HAy4yHBI SI3bIK B KadecTBE CpeACTBa mpu padoTe ¢
XUMHYECKOW HMH(pOpMalMel: MNPUMEHITh MEXNpeaAMeTHble ((pu3nyeckue Hu
MaTeMaTUYeCKUE) 3HAKU U CUMBOJIbI, (pOpMYJibl, aOOpEeBUATYpPbI, HOMEHKIATYPY;

* ICII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJIJHOCTH.

KoMMyHuUKaTHBHBbIC YHHUBEPCAJbHbIC YUeOHbIC 1eliCTBHSA:

« 3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYKJa€MOM TEMBI B X0JI€ UAJI0ra U/WUiIH
JUCKYCCHH, BBICKA3bIBATh UJEH, (OPMYIHPOBATH CBOU MPEAJIOKECHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHON 3aa4H;

 BBICTYNaTh C NPE3CHTALMEN PE3YJIbTATOB INO3HABATEIBHON NESATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITENILHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBINOJIHEHUH
XUMHYECKOTO JKCIEPUMEHTa, MPaKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3aluy y4eOHOro MpoeKTa, 1 (OpMyIUpPOBATH BHIBOIbI
0 pe3yjbTaTaM MPOBEAEHHBIX HCCIIEIOBAHUN MYTEM COIJIACOBaHUS MO3ULIMI B
X071e 00CYXJIeHUSI © 0OOMEHA MHEHHUSIMHU.

Pery/isiTUBHBIE YHUBEpPCAIbHbIE yYeOHbIe AeHCTBHSI:

+ CaMOCTOATENHHO IUJIAHUPOBATh W OCYIIECTBIATH CBOIO TO3HABATEIBHYIO
JEeSTENbHOCTh, Ompenensis €€ Leau W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpuUTM JIEHUCTBUHA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Hauboiee
3G eKTUBHBIN crmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX M XUMUYECKHUX PEAKIUAX;

* OCYHICCTBJISITh CaMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE CaMOaHajiu3a U
CaMOOILICHKH.

IHNPEIMETHBIE PE3YJIBTATHBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA yTIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS BKIIOYAIOT CICHUPUUYSCKUE
JUTsl y9eOHOTO TIpeiMeTa « XMMHUS» HAy4IHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IeHCTBHIA
M0 OCBOCHHIO, MHTEPIIPETAIIUU M MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 MOJYYEHHUIO HOBOI'O 3HAHUS U NMPUMEHEHHWIO 3HAHUW B PA3IMYHBIX Y4EOHBIX
CUTyalusX, a TAKKE€ B PEaIbHBIX )KM3HEHHBIX CUTYalIUSIX, CBSI3aHHBIX ¢ XUMHUEH. B
nporpaMMe MO XUMHUU MPEIMETHbIE PE3yNbTaThl MNPEACTABIEHbI [0 T0JaM
W3YUYECHUS.

10 KVIACC
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[IpeameTHble  pe3yabTaThl OCBOEHHsSI Kypca «OpraHudeckas XuUMUS»
OTPaXKaroT:

1) chopMUPOBAaHHOCTh TPEJACTABICHUN: O MECTe M 3HAYCHUM OPTaHHUYSCKOMN
XUMUU B CHUCTEME ECTECTBEHHBIX HAayK M €€ poJidi B 00€CIECYEHUU YCTOMUUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUH MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obOecrieueHU U palMOHAIBHOTO
MIPUPOJIONIOIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUSI U OOIIEH KyJIbTYphI
YelioBeKa, a TakKKe OJKOJOTMYeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CpEJIE;

2) BIaJiecHie  CHUCTEMOM  XMMHUYECKMX  3HAaHHMH, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAraOIINE TTOHSATUS — XUMUUYECKUN DJIEMEHT, aTOM, SIIPO U DJICKTPOHHAS
obonoyka aroma, s-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI aToMa, TUOpUAM3alMs aTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEILHOCTh, CTCTICHh OKUCIICHUSI, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBINA CKeNeT, PyHKIIMOHAbHAS
Ipymmna, paaudkan, CTPYKTypHbie Gopmynbl  (pa3BEPHYTHIE, COKpalIE€HHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs (reomMeTpudeckas,
ONTHYECKAas), HW30MEpbl, TOMOJIOTMYECKH PsJ, TOMOJIOTH, YTIE€BOAOPOIBI,
KHUCIIOPOJI- U a30TCOJAEPIKAIUE OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHS; TEOPHUHU, 3aKOHBI
(nepuoanueckuii 3akon JI. WM. MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAHEHUS
U TPEBpPALICHUS DSHEPrUM TMpPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYUHHOCTH U CUCTEMHOCTH XMMHUUYECKUX SIBIICHHI; IIPEACTaBICHUS
0 MEXaHHW3MaxX XHMHUYECKHX pPEaKlUHi, TEPMOJUHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBI 3 dekTor, opueHTanTs! I u Il pona);
(akTONOTrHYEeCKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, IMOJYYCHHH M O€30macHOM
WCIIOJIb30BAaHUU BAKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
JESTENBbHOCTH  YeJIOBeKa, OOMMX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA TPUMEPE MPON3BOICTBA METAHOIA, TTepepadboTku HedhTH);

3) chopMHUPOBAHHOCTh YMEHHWM: BBISBISATh XapaKTCPHBIC NMPU3HAKUA ITOHSITHH,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITHUS MPHU
OMHUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

4) chopMHPOBAHHOCTH YMEHUH:
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5) UCMOJIB30BaTh XUMUYECKYI0 CHUMBOIIMKY JJISI COCTABICHUS MOJICKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJ OpraHUYECKUX
BEILIECTB;

6) COCTaBIATh YpaBHEHUS XUMHUECKUX PEAKIMHA M PACKPHIBATH UX CYIIHOCTb:
OKUCJIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ pE€aKLUHd  IOCPEACTBOM  COCTAaBIICHUS
ANIEKTPOHHOTO OallaHca »JTUX peaklUMid, peakuuid HOHHOrO OoOMeHa NyTEéM
COCTaBJICHUS UX IOJHBIX U COKPALEHHBIX MOHHBIX YPABHECHU;

7) M3rOTaBIUBATh MOJCIU MOJICKYJI OPraHHYECKUX BEIIECTB JUIS MIJUTFOCTPAIIUH
UX XMMHUYECKOI'0 U IPOCTPAHCTBEHHOI'O CTPOCHUS;

8) chopMHPOBAHHOCTh YMECHHIA: yCTAHABIMBATH MPUHAUICHKHOCTh HM3YUYCHHBIX
OpPraHMYeCKUX BEIIECTB II0 HMX COCTaBy M CTPOCHHUI0 K OINPEAEIEHHOMY
KJaccy/Tpymnne COEeIMHEHHWM, JaBaTh WM Ha3BaHHUS [0 CHCTEMAaTUYECKOU
Homenknarype (IUPAC) u npuBOauTh TpUBHAJIbHBbIE HAa3BaHUS ISl OTAENIbHBIX
Npe/ICTaBUTENEH OPraHMYEeCKUX BELIECTB (ITUJICH, alleTUJIEH, TOJYOJI, TJIUILEPHH,
ATWICHIJIMKONb, (eHoJ, (QopManbAerujl, aueTaibIerujl, aleToH, MypaBbHHAas
KHMCJIOTA, YKCYCHAsl KUCJI0Ta, CTEapUHOBAasA, OJIEUHOBAs, MAJIbMUTUHOBAs KUCJIOTHI,
TJIMLWH, aJaHuH, MalbTo3a, (pyKTO3a, aHWIMH, TUBUHUJ, HU30TPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

9) chopMHpPOBaHHOCTh yMEHHSI ONPENENSATh BHJ XUMHYECKOH CBS3M B
OpraHMYECKUX COCIMHEHUAX (KOBAJIEHTHAas M HWOHHAas CBA3b, G- WU T-CBS3b,
BOJIOPO/IHAS CBSI3b);

10) cpopMUpPOBaHHOCTh YMEHHUSI TPUMEHSTH IIOJIOKECHUSI TEOPUH CTPOCHUS
oprannyeckux BemiectB A. M. bytnepoBa i 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHU,

11) cpopMUpPOBaHHOCTH ~ YMEHUH  XapaKTepu30BaTh  COCTaB, CTPOCHHE,
¢usnyeckue U XUMHUYECKHE CBOWCTBA TUIHMYHBIX HpPEACTaBUTENEH PpazIUUHbIX
KJIACCOB OPraHMYECKUX BEIECTB: AJIKAHOB, LUKJIOAIKAHOB, AJIKEHOB, aJKaJIUCHOB,
aJKVUHOB, AapOMAaTHYECKUX YIVIEBOLOPONOB, CIHUPTOB, albIECTHIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTBIX U CIOXKHBIX 3(PHUPOB, )KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, aMHHOKHCJIOT, OEJKOB, YIJIEBOJAOB (MOHO-, AM- M IOJIUCAXapUIOB),
WIUTIOCTPUPOBATh ~ TFEHETUYECKYX0  CBA3b  MEXAY  HUMHU  YPaBHCHUAMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUM C MCIHOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

12) chopmMupoBaHHOCT, yMEHHUS TOATBEPKIATh Ha KOHKPETHBIX IpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIOCOOHOCTH OPraHMYECKUX COCTUHEHHUH OT
KpPaTHOCTH M THUIIA KOBAJIECHTHOM CBA3M (G- U T-CBSA3M), B3AUMHOI'O BIIMSHUSA aTOMOB
U IpYII aTOMOB B MOJIEKYJIAX;
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13) chopMHpOBaHHOCTH YMEHUSI XapaKTepu30BaTh UCTOYHUKH
YIIEBOAOPOJHOIO ChIpbsi (HE(Th, NPUPOIAHBIM Ta3, Yroijb), CIOCOOBI €ro
nepepaboTKH U MPAKTUYECKOE MPUMEHEHHE MPOTYKTOB MEpepaboTKu;

14) chopMHPOBAHHOCTH BIAJICHUS CHCTEMOW 3HAHUH O €CTECTBEHHO-HAYYHBIX
METOJaX TO3HAHUSA — HAOJIOJICHUHU, U3MEPEHUH, MOJICIHUPOBAHUH, IKCIICPUMEHTE
(peabHOM ¥ MBICIICHHOM) U YMEHHUS IPUMEHSTH STH 3HAHUS;

15) chopMHpPOBAHHOCTE ~ YMEHHS  NPUMEHATH OCHOBHBIE  ONEpalUU
MBICTTUTEIPHON JEATeIbHOCTU — aHaju3 W CHUHTE3, CpaBHEHHUE, 0000IeHue,
CHUCTEMAaTH3allMI0, BBISIBICHHE MPUYUHHO-CIICJACTBEHHBIX CBSI3CU — ISl M3y4YCHUS
CBOWCTB BEIIECTB M XUMUYECKHIX PEAKIIHIA,

16) chopMHPOBAHHOCTh YMEHUM: BBISBIISATh B3aMMOCBSI3b XUMUYECKUX 3HAHHM C
MOHATUSMU W TIPEICTaBICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oree OCO3HAHHOTO TOHWMAHHSA CYIIHOCTH MaTepHaIbHOIO EIUHCTBA MHpA,
UCTIOJIh30BaTh CHUCTEMHBIC 3HAHUS MO OPTaHMYECKOW XUMHUU ISl OOBSICHCHHS H
POTHO3WPOBAHUS SBIICHUH, HMEIOIUX €CTECTBEHHO-HAYUYHYIO TIPUPOTY;

17) chopMUPOBAHHOCTh  YMEHHIA: TPOBOJAMTH PACUYETBl MO XUMHYCCKHM
dopMynam U ypaBHEHHSIM XUMUYECKUX PEAKIUH C MCTOIH30BAHUEM (PU3UICCKHIX
BeNMYUH (Macca, OOBEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTCPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: PAacUEThl MO HAXOXKIECHUIO XMMHYECKOU
(dopMyIbl BellecTBa MO WM3BECTHBIM MAaCCOBBIM JIOJIIM XMUMHYECKUX DIIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

18) chopMHPOBAHHOCTH YMEHUI: MPOTHO3UPOBATh, AHATM3UPOBATH U OIICHUBATH
C TO3WIMH  HKOJOTMYECKON  0e30MacHOCTH  MMOCHEACTBHUS ~ OBITOBOM |
IIPOU3BOJICTBEHHOM JICATEILHOCTH YEJIOBEKa, CBSA3aHHOM C TepepadboTKoi
BEIIECTB, UCIIOJIH30BATh MOTYUCHHBIE 3HAHUS JIJISl IPUHATUS TPAMOTHBIX PEIICHHMA
po0JIeM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

19) chopMHPOBAHHOCTh YMEHHUI: CAMOCTOSATEIILHO IJIAHUPOBATh U TPOBOIMTH
XUMUYECKUN SKCIEPUMEHT (TOJIy4eHHEe M H3YYCHHE CBOWCTB OpraHMYECKHX
BEIIECTB, KAYECTBEHHbIE PEAKIMH YIJIEBOJOPOJOB pA3IMYHBIX KJIACCOB H
KHUCJIOPOJCOJIEPKAINX OPraHUYECKUX BELIECTB, PELICHHE HSKCIEPUMEHTaIbHBIX
3aJa4 IO PAaclo3HaBaHUIO OPraHUYECKHX BEIIECTB) C COOJIIOJEHUEM MpaBUII
O6e3omacHoro oOpamieHus ¢ BelecTBAaMU H JIA0OPATOPHBIM O0OpPYIOBAHHEM,
GopmMynupoBaTh L€db HCCIEIOBAHMSA, TMPEACTABIATH B Ppa3IudyHoON (opme
pe3yabTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHWBATh UX JOCTOBEPHOCTH;

20) chopMHpOBAaHHOCTH YMEHUH:

21) cobmoaTh MpaBuiIa KOJOTHYECKH IIeJIECO00PA3HOTO TIOBEICHUS B OBITY U
TPYAOBOHN NEATENBHOCTH B HENSAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpY’KaIOLICH
MPUPOTHOM CPeNIbl M TOCTHKEHHS €€ YCTOWYMBOTO Pa3BUTHS;
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22) 0co3HABaTh OINMACHOCTh TOKCHYECKOTO JIEUCTBHSI HAa YKHBBIC OPTaHU3MBI
ONpeAECIEHHBIX OPTAHNYECKUX BEIIECTB, MOHUMAs cMbIch nokazarens [1IK;

23) aHAIM3UPOBATh IEJIECOO00Pa3HOCTh MPUMEHEHHS OPTaHWYCCKHX BEIIECTB B
MIPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHHSI PUCK-TI0JIb34;

24) chOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIISTH IEJICHATIPABICHHBIA IMOMCK
XUMHYECKOU MH(POPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4yHasl U yueOHO-Hay4yHas
JUTeparypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(pOpMAIHIO, epepadaTbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.

11 KJIACC
[IpenmerHble pe3ynbTaThl OCBOSHMsI Kypca «OOmmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

1) chopMUPOBAHHOCTh MPEJACTABICHHUN: O MaTepHAIbHOM €IWHCTBE MHpA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHUI MOPUPOJIBI, O MECTE€ U 3HAYCHUHU
XUMUU B CHUCTEME €CTECTBEHHBIX HAayK M €€ POJU B OOECIICUCHHH YCTOWYHUBOTO
pPa3BUTHA, B PEIICHUU NTPOOJEM SKOJOTHUECKOM, SHEPreTUYECKOW W THUIIEBOU
0e30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3IaHUM HOBBIX MAaTEpUAJIOB, HOBBIX
UCTOYHUKOB JHEPTrUd, B OOECIEUYEHHM PAIIMOHAJIBLHOTO MPUPOJIONOIb30BaHUS, B
dbopMHUpOBaHUM MHPOBO33pEHUA M OOIIed KyJIbTypbl 4YeJNOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3JI0POBBIO U TMPUPOTHOMN
cpene;

2) B1ajieHHe  CHUCTEMOH  XHMHUYECKMX  3HAaHHH, KOTOpas  BKJIFOYAET:
OCHOBOIOJIAraloIINe TMOHITUS — XUMUYECKUH DJIJIEMEHT, aToM, SApO aToma,
M30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-aTOMHbIE OpPOUTAIN, OCHOBHOE U
BO30YKIEHHOE COCTOSHUS aToma, THOpHAM3allds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BAJEHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb  OKHUCIIECHUS,
XUMUYECKasi CBA3b (KOBaJE€HTHAsl, WOHHAs, METaJUIMuyecKas, BOJAOpPOAHAs),
KpUCTAJIJIMYECKAsT pEeIIETKa, XHWMHYECKas peakius, pacTBOp, JIIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAS] JUCCOLMALMS, CTENEHb JUCCOLUMALMU,
BOJIOPOJIHBIN TIOKAa3aTelb, OKHUCIHUTENh, BOCCTAHOBHUTENb, TEIUIOBOKH 3 EKT
XUMHYECKOW PEAKIUH, CKOPOCTh XUMUUYECKON PEAKLNH, XUMHUYECKOE PAaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUs DJIEKTPOJIUTUYECKOW TUCCOLMALNM, TEPUOIUYECKUN
3akoH /.. MenaeneeBa, 3aKOH COXpaHEHHSI MACChl BEIECTB, 3aKOH COXPAaHECHUS U
MpPEBPALICHUS SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JACHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKHUHN SI3BIK
XUMHHM, MHUPOBO33PECHUYECKHE 3HAHUA, JICKAIIME B OCHOBE MOHUMAHUA
NPUYMHHOCTH W CHUCTEMHOCTHM  XUMHUYECKUX  SIBJIEHUW,  COBPEMEHHBIE
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MPEJCTABICHUS. O CTPOEHHWM BEIIECTBA HA ATOMHOM, WOHHO-MOJICKYJISIDHOM H
HAJIMOJICKYJIIDHOM  YPOBHSIX; MPEACTABIEHUS O MEXaHU3MaX XUMHUYECKHUX
peakuuii, TEPMOJAMHAMHYECKUX M  KHHETUYECKHX 3aKOHOMEPHOCTSAX  UX
MPOTEKaHUs,, O XMMHYECKOM PaBHOBECHH, PAaCTBOpPaX M AUCIEPCHBIX CHUCTEMAX;
(paKkTONOrMYECKUE CBEJIEHHUS O CBOWMCTBAX, COCTaBe, IMOJYYEHHH M O€e30IacHOM
WCIIOJIb30BaHUU BaXKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTHYECKOMN
NEATeIbHOCTH  YelloBeKa, OOIMMX  HAYYHBIX  MPUHIUIAX  XUMHUYECKOTO
MPOU3BOJCTBA;

3) chopMHUPOBAHHOCTh YMEHHUM: BBIABIATH XapaKTEPHBbIC MPHU3HAKUA TOHSATHH,
YCTaHABJIMBAaTh UX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS TPHU
ONMCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHUI;

4) copMHPOBAHHOCTh YMEHHS HCIIOJb30BaTh XUMHUECKYIO CHMBOJIMKY JUISI
cocTaBieHuss (OpMyJ BEIIECTB U  ypaBHEHUNW  XUMHUYECKHX  PEaKIIHi,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;

5) chopMHUPOBAHHOCTh YMEHHS ONPEACIIATh BAICHTHOCTh U CTEIIEHb OKHUCCHHS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHUSX, BUJ XUMHYECKOW CBS3U (KOBaJICHTHAaS,
WOHHAsl, METa/UIM4YecKasi, BOJOPOJHAs), THUI KPUCTAUIMYECKON PEmETKU
KOHKPETHOT'O BEIECTBA;

6) chOpMHUPOBAHHOCTh YMEHHUSI OOBACHITH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BUJa XMMHUYECKOW CBA3M M THIMA KPUCTALUIMYECKOW pemeéTkd, OOMEHHBIN W
JOHOPHO-AKIIENTOPHBIM MEXaHU3MbI 00pa30BaHMs KOBAJECHTHOM CBS3H;

7) chOpMHPOBAHHOCTh ~ YMEHHWH:  KJIACCU(HUIMPOBATH:  HEOPraHUYECKHUEC
BEILECTBA M0 UX COCTABY, XUMHUECKUE PEAKIUU IO PA3TUYHBIM IPU3HAKAM (YUCTY
U COCTaBy pEarupyroliux BEIIEeCTB, TEIIOBOMY 3G (]eKTy peakiuu, U3MEHEHHUIO
CTeTICHEHl OKHCIIEHUS OJJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaau3aTopa H
JPYTHE); CAMOCTOSITENILHO BHIOMPATh OCHOBAHUS U KPUTEPUU I Kiaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUN;

8) chopMHPOBAaHHOCTH YMEHHUSI PACKPBIBATH CMBICI TIEPUOINICCKOTO 3aKoHa /I.
N. MeHnpneneeBa v IEMOHCTPUPOBATH €0 CHCTEMATU3UPYIONIYIO, O0OBSICHUTEIHHYIO
Y IPOTHOCTUYECKYIO (DYHKITUY;

9) chopMUPOBAaHHOCTh YMEHHH: XapaKTePU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB ¥ HOHOB XHMHWYECKHUX JJIEMEHTOB II€PBOrO—YETBEPTOTO IEPUOIOB
Ileppuonnueckorr  cucremsl  JI.M.  MeHngeneeBa,  WcHONb3ys  MOHATHUSA
(QHEPTeTHUYCCKHE YPOBHW», «IHEPrEeTUYCCKHE IMOMYPOBHW», «s-, P-, d-aToMHbBIE
opOuTaNN», «OCHOBHOE W BO30YKIEHHOE HIHEPTETUUYECKHUE COCTOSHHUS aToOMay,
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHUYECKHX DJIIEMEHTOB U HX
coequHeHMM 1o mnepuogaMm u rpynnam Ilepmogmueckor cucremsr [l W
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MeHneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMS
UX DJIEKTPOHHBIX 000JIOUEK;

10) chopMHpPOBAaHHOCT, YMEHHU: XapaKTepu3oBaTh (OMHCHIBATB) OOIIHE
XUMUYECKHE  CBOWCTBAa  BEIIECTB  PA3JMYHBIX  KJIACCOB,  IOATBEPkKIATh
CYILIECTBOBAHHE T€HETHUYECKOM CBSI3M MEXAY HEOPraHWYECKHUMH BEIIECTBAMU C
ITIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

11) chopMHPOBAHHOCTh yYMEHUS PACKPBIBaTh CYIIHOCTh: OKUCIIHTEIBHO-
BOCCTaHOBUTEJIbHBIX PEaKUUi MOCPEJCTBOM COCTABJICHHS AJIEKTPOHHOro OajaHca
ATUX pPEaKUUH; peakiuil MOHHOro oOMeHa MyTEM COCTaBICHUS HMX TMOJHBIX H
COKpAaIlIEHHBIX  HMOHHBIX  YPaBHEHWW;  peakUUd  TUAPOIM3a;  peaKkuuiu
KOMIUIEKCOOOpa3oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB LIMHKA U AJIIOMUHUS);

12) chopMHUPOBAHHOCTh yMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTCKAHHUSI
XUMUYECKUX PEAKIUU C YYETOM HMX SHEPreTUYECKUX XapaKTEPUCTHK, XapaKTeEp
U3MEHEHNS CKOPOCTHM XWMHUYECKON pEeakiuu B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakTOpoB, a TaK¥Ke XapaKTep CMEIICHHUS] XUMUYECKOTO PAaBHOBECHS O] BIUSHUEM
BHEITHUX Bo3aeicTBui (npunuun Jle Hlarense);

13) chopMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XUMHUYCCKUE PEaKIUH,
Jexanye B OCHOBE IMPOMBIIUIEHHOTO MOJYYEHUSI CEPHOM KHUCIOThI, aMMHakKa,
o0mye HayyHble MPUHLMUIBI XUMHYECKHMX HPOU3BOJACTB; LEJIECO00PA3HOCTD
INPYMEHEHUS] HEOPTaHWYECKUX BELIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUs] COOTHOLIEHUS PUCK-TI0JIb3a;

14) cpopMUpPOBaHHOCTh BIAJACHUS CUCTEMON 3HAHHW O METOJaX HayYHOTO
IO3HAHUS SBJICHUN TpUPOABl — HAOIIOJEHUE, H3MEpPEHUE, MOEIUPOBaHUE,
JKCIIEPUMEHT (PEAJIbHBIN U MBICJIEHHBIN), UCIIOJI3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHMS IPUMEHSATH 3TH 3HAHUS IPU 3KCIEPUMEHTAIBHOM MCCIIEIOBAHUM BEILECTB
U Uil OOBSICHEHUS XMMMYECKUX SIBJICHUI, HMEIONIMX MECTO B THPUPOJE,
IPAKTUYECKON IEATEIbHOCTH YEJI0BEKA U B IIOBCETHEBHOM KU3HU;

15) chopMHpPOBaHHOCTH YMEHUS BBISBISTh B3aMMOCBSI3b XUMHUYECKUX 3HAHUMN C
MOHATHUAMHU U TPEACTABICHUAMM IPYTUX €CTECTBEHHO-HAYUYHBIX IIPEAMETOB IS
0osiee 0OCO3HAHHOTO TTOHUMaHUSI MaTEpUAIbHOTO €IMHCTBA MUDPA;

16) chopMHpPOBAaHHOCT, YMEHHUSI MPOBOAUTH PACYETHI: C MCIIOJIB30BAaHHEM
IIOHATHUN «MacCoBasi OIS BEIIECTBA B PACTBOPE» U «MOJSAPHAs KOHLECHTPaLUs»;
Macchl BELIECTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
Wi 00bEMY OHOTO W3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO 3 dexTa
peaKIuy; 3HAYCHHMs] BOJOPOJHOIO IIOKA3aTeslsl pacTBOPOB KHUCIOT M IIEIOYEU C
U3BECTHOM CTEMEHbIO IUCCOLMAIMK;, Macchl (00bEMa, KOJMYECTBA BEIECTBA)
IIPONYKTA PEAKLNH, €CIN OJAHO M3 MCXOJHBIX BEUIECTB JAHO B BHJIE pacTBopa C
onpeaeaEHHON MacCOBOM JOJIeM pacTBOPEHHOIO BEIIECTBA WM JIaHO B M3OBITKE
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(uMeeT mpuMeEcH); JOJIM BBIXOJla MPOJAYKTA PEAKIUH; OOBEMHBIX OTHOLICHUM
ra3os;

17) chopMUPOBAaHHOCTh YMEHUMN: CAMOCTOSITEIBHO IUIAHHUPOBATH U TPOBOJIHUTH
XUMHYECKUH  SKCIepUMEHT  (MpOBEJEHUE  peakluil  HMOHHOro  OOMeHa,
MOATBEPKICHUE KaUYeCTBEHHOTO COCTaBa HEOPTaHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C TIOMOIIBI) HWHIWKATOPOB, W3YyUYCHUE BIMSHUS
pa3IuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEakluH, penieHue
AKCIEPUMEHTAIBHBIX 3a7ad 1o TemaM «Mertamiey U «Hemetamne») ¢
coOoIeHneM MpaBui 0€30MacHOro o0palleHus C BEellecTBaMHU U J1a00paTopHBIM
obopynoBanueM, (GOpMyIUpOBaThH IeJb HCCICIOBAaHUS, MPEICTABISITH B
paznuuHoON (opMe pe3ynbTaThl AKCIEPUMEHTA, aHAIM3UPOBATH M OIEHUBATH MX
JIOCTOBEPHOCTb;

18) chopMHpOBaHHOCTL ~ YMEHHH:  COONIOAAaTh  HpaBWIa  TOJb30BaHUS
XUMUYECKOW TMOCYyAoM U JabopaTopHbIM 00Opy/OBaHHWEM, OOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBHITIOJIHCHUIO JIaOOPaTOPHBIX
XUMHUYECKUX OTBITOB, JKOJOTMYECKH I1€JIeCO00pa3HOTO TOBEACHUS B OBITY U
TPYJIOBOM JEATEILHOCTH B IIENAX COXPAHEHUS CBOETO 3/I0POBBS, OKPYKAIOIICH
OPUPOJTHON Cpebl U JOCTIKECHHS €€ YCTOWYMBOIO pPa3BUTHSA, OCO3HABAThH
OMAaCHOCTh TOKCHUYECKOTO JIEMCTBHA HA JKHUBBIE OPraHU3Mbl OINpPEAEIEHHBIX
HEOPraHMYECKUX BEIECTB, MOHUMas cMbIc nokaszatens [1/1K;

19) chopMHPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IICJICHANPABICHHBIA TOUCK
XUMHYECKON MH(POPMAIIMK B PA3TMYHBIX UICTOYHUKAX (HAy4YHasl U yueOHO-Hay4YHas
JUTEepaTypa, CpeicTBa MaccoBoil nudopmaiuu, UHTEpHET U ApYyrue), KpUTUYECKU
aHAMM3UPOBATh XUMHYECKYI0 MH(pOpMaIIo, nepepadarbiBaTh €€ U UCII0JIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON ydeOHOM 3a1adecii.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne | HaumeHoBaHme
(uudpossbie)
n/ | PpasiesioB U TeM Bcer | Konrtpoubn | IIpakrHyeck
o0pa3oBaTejibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypcsl
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHu4ecKOi XUMHHU
[Ipeamer
OPraHNu4ecKou
xumun. Teopus bubnuotexa [JOK
1.1 CTPOCHUS 8 https://m.edsoo.ru/7f418
OPraHUYECKUX 37¢c
coequHeHui A. M.
byrneposa
Hroro mo pazmeny 8
Paspnen 2. Yriesogopoabl
IIpuponurie
PP bu6moreka [IOK
HCTOYHUKHU
2.1 4 https://m.edsoo.ru/7f418
YTJIEBOOPOJIOB U 37¢
UX mepepadboTKa T
lManorennpon3BoiH bubmorera [JOK
2.2 4 1 https://m.edsoo.ru/7f418
b€ YIJI€BOI0POJIOB
37c
[IpenenvHbie
YITICBOJOPOIHI — bu6mmoreka [IOK
2.3 5 https://m.edsoo.ru/7f418
aJIKaHbl,
37c
LUKIIOAJIKAHbI
Henpenenbueie
YTIEBOJIOPOIbI: bubnuorexa [IOK
2.4 AJIKEHBI, 14 1 https://m.edsoo.ru/7f418
aJIKaJIUCHBI, 37c
AJIKUHBI
Apomarnyeckue bubnuorexa [IOK
2.5 YIJI€BOIOPOBI 8 https://m.edsoo.ru/7f418
(apensr) 37c
Apomarnyeckue bubnuoreka [IOK
2.6 YIJI€BOIOPOBI 8 https://m.edsoo.ru/7f418
(apensr) 37c
Hroro no paszneny 43
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Paznen 3. Kuciiopoacoaep:xamnue opranu4eckue coeJuHeHNs

bubmuoreka [IOK
3.1 Crnuptsl. DeHon 11 1 https://m.edsoo.ru/7f418
37c
bu6mmoreka [{OK
3.2 Cruptel. @enomn 11 1 https://m.edsoo.ru/7f418
37c
KapOoHunbHbIC
COCTMHCHMUS:
e busmorexa LIOK
3.3 Ka 6on§3me 21 1 ttps://m.edsoo.ru/7f41
p 837c
KHMCIIOTBI.
CrnoxHbie (UpHI.
Kupsl
bu6moreka [IOK
3.4 VYrieBoabl 9 1 https://m.edsoo.ru/7f418
37c
Hroro mo pazgeny 52
Pa3znen 4. A3oTcoaeprkaiiye opraHnyeckue coeIuHeHus
AMUHBI. bu6moreka [IOK
4.1 AMUHOKHUCIIOTHIL. 12 1 2 https://m.edsoo.ru/7f418
benku 37c
Hroro no pazgeny 12
Pasznen 5. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUS
Bricokomoaekyis bubmotera [JOK
51 VP 6 1 https://m.edsoo.ru/7f418
HBIE COCTMHECHHUS
37c
Utoro no pazneny 6
OBUIEE KOJIMYECTBO
YACOB I1O0 121 3 7
I[TPOI'PAMME
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11 KVIACC

N HaumenoBan | KosmuecTBO 4acoB DJIeKTPOHHBbIE
" | He pa3IesioB (undpoBbIe)
n/ Bcer | KoHTpoabH IIpakTHYeck
TeM o0pa3oBaTejibHbIE
n 0 ble padoThI He padboTsbl
NMPOrpaMmblI pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue
aToma.
[Tepunoanuecku
¥ 3aKOH U
bubmmoreka [{OK
[Tepnognuecka
1.1 9 https://m.edsoo0.ru/7f4183
s cHUCTEMaA 7c
XUMHUYECKUX T
aneMeHToB /l.
n.
MenneneeBa
Crpoenue
bu6moreka [IOK
BEIIlECTBA.
1.2 11 1 https://m.edsoo.ru/7f4183
Mmuoroo6pasue 7¢
BEILLIECTB o
X HMIICCKIE bu6moreka [IOK
1.3 19 1 3 https://m.edsoo.ru/7f4183
peakiumn 7¢
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 Hemerasmibr 31 1 3 https://m.edsoo.ru/7f4183
7c
bubmuoreka [JOK
2.2 Mertaisl 23 1 2 https://m.edsoo.ru/7f4183
7c
Utoro no pazneny 54

Pa3pen 3. Xumus u ;Ku3HbL

Metoanl
bubmuoreka [JOK
HO3HAaHUA B
3.1 9 https://m.edsoo.ru/7f4183
XUMHU. XUMHUSA 7c
U XXU3Hb T
Uroro no pazgeny 9
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OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102
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YYEBHO-METOINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

1. Ky3uenosa H.E., Turosa .M., I'apa H.H. / ITox pea. Ky3uenosoii H.E.
Xumus. 10 knacce (mpoduiibHbiil ypoBeHb) — M.: Bentana-I'pad, 2011. YueOHuk.
2. Ky3nenosa H.E., JIéskun A.H. 3anaunuk no xumuu. 10 xnacc. — M.:
Benrana-I'pad, 2013..

3. Ky3unenosa H.E., JIutBunoBa T.H., Jleskun A.H. Xumus: 11 knacc:
npoQUIBHBIN YPOBEHB: YUSOHUK IS yUaluxcsi 001eo0pa3oBaTeIbHbIX
yupexaenuii: B 2 4. Yacts 1/ Ilox pen. Kysueroroit H.E. - M.: Benrana-I'pad,
2010 r.

4. Ky3neuosa H.E., JlutBunosa T.H., Jleskun A.H. Xumus: 11 knacc:
poGUIBHBIN YPOBEHB: YUSOHUK IS yUaluxcsl 001eo0pa3oBaTeIbHBIX
yupexnenuii: B 2 4. Yacts 2/ [lox pen. Kysunemnoroit H.E. - M.: Benrana-I'pad,
2010 r.

5. Jleskun A.H., Ky3nenosa H.E. 3agaunuk no xumuu. 11 xnacc. — M.:
Benrana-I'pad, 2013.

6. [Ty3zakoB C.A. Xumus. 10 xnacc: yueonuk ms OOO: yriry6:n. ypoens / C.A.
ITy3zakoB, H.B. Mamnauna, B.A. ITonikos. M.: IIpocsemenue, 2021.

7. ITy3zakoB C.A. Xumus. 11 kmacc: yueonuk mis OOO: yriy6un. ypoens / C.A.

[Tyzakos, H.B. Mamuuna, B.A. [Tonikos. M.: I[Ipocsemienne, 2018.
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METOANYECKHUE MATEPUAJIBI JJJISA YUUTEJIA
1. Ky3nenoa H.E., I'apa H.H., TuroBa U.M. Xumus. Yriyonennslii ypoBeHb. 10
kiacc. YueOHnoe nocobue. M: MznatensctBo « BEHTAHA-I'PA®Dy, kopnopanus
"Poccuiickuii yueOnuk", 2013.
https://rosuchebnik.ru/product/himiya-uglublennyy-uroven-10klass-uchebnik/
2. Kysnenona JI.M., Mocksa B.B. HoBast TexHonorusi B 00y4eH1UN XUMHUU.
Xumus. 10 knacec. Meroanueckoe mocodue moAroTOBIEHO ISl yUUTEIeH XUMUH.
— M.: Muemo3uHa, 2023.

3. Ky3uenosa H.E., Jlureunosa T.H., JIéskun A.H. Xumus. YrinyoneHHbii
ypoBeHb. 11 kitacc. Meroauueckoe nocodue. cTouHuk:
https://rosuchebnik.ru/material/khimiya-uglublennyy-uroven-11-klass-
metodicheskoe-posobie-kusnezova/

4. TlyzakoB C.A. Xumus. CoopHUK 3a1a4 1 yrnpaxkHeHuit. 10-11 kmaccsr:
yuebHoe nocodue s OYO: yray6ma. yposens / C.A. Ily3akos, B.A. [Tonkos,
N.B. bapsimosa. — M.: [Ipocsenienue, 2021.

5. Ky3emenko H.E., Epémun B.B., [TonkoB B.A. Hayana xumuu. CoBpeMeHHBI
KypcC AJisl HocTynaromux B By3bl. T.2. — M: M3gaTenscTBO «OK3amen», 2007.
6. Bpyonesckuit A. M. 1000 3a1a4 Mo XUMHH C IIETIOYKAMU MIPEBPATIICHUI U
KOHTPOJIbHBIMU TecTaMu.- Munck: «13a-Bo FOuumnpeccy, 2004.

7. Bpybonesckuii A. . 3agaun o XuMuu ¢ MpuMEpamMu pemeHnui st
IIKOJBHUKOB U a0uTypueHTOB.- MuHck: «31-Bo FOnumnpeccy, 2005.

8. JIntBunoBa T.H., MensuukoBa E.JI., ConoBeéBa M.B., Axxuna JI.T.,
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BrickyboBa H.K. Xumus B 3aauax Jijis nocrynaromux B By3sl. — M.: OO0
«M3narenserBo OHkey: OO0 «M3narensctBo «Mup u o6pazoBanue», 2009.
9. Ky3smenko H. E., Epemun B. B. 2500 3a1a4 no xuMuu ¢ peuieHUsIMA 14
NOCTYMAomuX B By3bl. — M.: M3aaTenscTBO « DK3aMeH », 2007.

10. bux6ynarosa I'.I11., I'aneeBa C.U., PszanoB U.A. 3agaun no xumuun. Yacts 1
u 2. [locobue mys moctynaronux B By3bl. — Kazans: «bymak-2», 1996.
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
UHTEPHET

1. bubmmoreka IJOK. https://m.edsoo.ru/7f41837c¢

2. denepanibHbIN HEHTP HHOPMAIITMOHHO-00pa30BaTEeIbHBIX PECYPCOB
(®LHOP).

http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/page.html

3. Iloptan ¢pyHAaMEHTATLHOTO XUMHYECKOTO 00pa3oBanus Poccun.

http://www.chemnet.ru/

4. Poccuiickuii 001ieo0pa3oBaTeIbHBINA opTai. hitp://experiment.edu.ru/

5. XuMus 1151 BCeX: WILTIOCTPUPOBAHHBIE MaTEPHAIIBI TIO OOIIIEH, OpraHnYeCcKOn

¥ Heopranndeckor xumuu. http://school-sector.relarn.ru/nsm/

6. OTkpeITHIN KOJDIeK: Xumus. http://college.ru/himiya/
7. Bee nns yuurtens xumuu. ['azera "Xumua" u3gatenbckoro aoma 1-ro
ceHTsaA0Ops. Caiit "4 uny Ha ypok xumuu". Marepuansl K ypoKy.

http://him.1september.ru/

8. XKypuan "Xumus u XKuszup - XXI Bex". http://www.hij.ru/
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