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MHNOACHUTEJIBHASA 3AIINCKA

PabGouast mporpaMma Mo XMMUM HAa YPOBHE CpEIHEro OoO0IIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanpHOM oOpa3zoBaTenbHON IPOTrpaMMBbl CpEeIHETO o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yu€rom Konmenuuu mnpenoiaBaHus
yueOHOro mpeamera «XuMHUs» B o0pa3oBaTebHBIX OpraHuzanusx Poccubickoit
Qdenepanuy, peaqu3yIOUIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIOKeHU «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHSIT HA YPOBHE YIIIyOJEHHOTO H3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4HOro oOpaszoBanus ywammxcs 10-11 xmaccos.
W3yuenue mpeamera, peanumzyeMoe B yclnoBusAX AuddepeHnnpoBaHHOTO,
npouabHOro OOydYeHHs, MpPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJIBI, HEOOXOAMUMYIO s
aZanTaiyy uX K OBICTPO MEHSIOIIMMCS YCIIOBUSM KH3HU B COIUYME, a TAKXKe IS
POJIOJDKEHUST 00Y4YeHHUsT B OpraHuzaiusax mnpodeccroHaabHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBISECTCA OAHOW M3 MPUOPHUTETHBIX TUCIUTIINH.

B mnporpaMmme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» MOJIydaeT
NoJpoOHYI0 ~ MHTEpIPETAlii0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIei, Coaepx aHus,
pe3yNbTaToB O0yueHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJICIYIONIUE BBIMOJHIEMbIE MPOrPAMMON TIO
XUMUHU (PYHKITHN:

e UHPOPMAIIMOHHO-METOAMYECKAsA, peaju3alus KOTOpol obecreunBaeT
NOJIyYEHHE TPEJCTABICHUS O LEJsX, COAEpXkKaHUM, OOLIel cTpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHS 00YYAIOIIMXCS CPEICTBAMU MIPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-IIAHUPYIOIIas, KOTOpast peIycMaTpuBacT
ONpeJeNICHNE: TMPUHLHUIOB CTPYKTYpPUPOBAHUS U IOCIIEIOBATEIBHOCTH
M3ydeHus y4eOHOro MaTepuaia, KOJIWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEePUCTHK; IMOAXOI0B K (OPMHUPOBAHUIO COJEPIKATEIBHON OCHOBBI
KOHTPOJII M OLEHKHM 00Opa3oBaTENbHBIX TOCTHKEHHM OOYy4aroluxcs B
paMKax HWTOrOBOM aTTecTalud B (QopMe €IMHOI0 TOCYAapCTBEHHOIO
HK3aMEHa M0 XHUMHH.

[Iporpamma aJist yriayOnEHHOTO U3yYEHUS] XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTIEIbHBIX mpoduieh, mnpeaycMaTpuBaeT
pacrpeniesieHue U CTPYKTYpUPOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSIM/pa3fiefiaM Kypca;

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

e TMpeIJjaracT NPUMEPHYI0 IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIMUECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COJACPXKATEIBHOM XapaKTEPUCTUKHU
IJIAHUPYEMBIX  PE3YJbTaTOB OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOMU
IPOTPaAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJICpKaHMs TIpeaMETa.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNbHON (MHBApUAHTHOM) COCTABIISIONIEH COJEp:KaHUsS y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBHM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30BOro U yriayOoNE€HHOTO YpOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO OO0yUEHHS Ha YpPOBHE CpEIHEro oOlmero oOpa3oBaHHS
XUMHUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(eCcCHOHaTBLHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wu3yueHHe MpeaMeTa «XUMH» OPUCHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKH OOYYAIONIUXCs, BHIOPABIIMX OMPENCIEHHBIA TPOodhUIh
oOydYeHwsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHoro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHPyEeMBIM pE3yiIbTaTaM OCBOCHHS
dbenepanpbHO 00pa3oBaTEIbHON MPOTrpaMMbl CpeAHEro o0Iero oO0pa3oBaHMS
uU3yueHue rnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUM, YMEHHUI pallMOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOIIMX MEXIUCIUIUIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeaMeTa «XuMUs» Ha ypOBHE YIIYyOJEHHOTO M3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnuyueckas xumusi». [lpu onpeaeneHuu Moaxo10B K 0T00Py ¥ CTPYKTYpHOU
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHMHU 3a OCHOBY
npuHATel nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyecKkass XHMHs» COCTaBIsI€T COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
YMEHUU, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TpeaMmera. JTa cuctema
3HAHMM TOJYy4YaeT OMNpeJeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOnEHHOM YpOBHE H3ydeHHs TMpeaMmeTa olecreyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS OO0BEMa 3HAHUW O XUMHUUYECKUX
AJIEMEHTaX U CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YTIyOJeHUs
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAHMs PeaKIfii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUSI XUMUYECKON KUHETUKH
U TepMoauHamuku. W3yuenue mnepuoanueckoro 3akoHa u llepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUIX O CTPOCHHHM aToMa. XMUMHUYECKas CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN npu e€ 00pa3oBaHUU U
paspylieHnr, a TakKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ pEakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOIU3E PACILIABOB U PACTBOPOB BEIECTB.
B kxypce opraHm4eckoil XUMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX Y deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIuii.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpP)KAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS HU3YUEHHUS I KIIACCOB OMPEAeIEHHOTO MPOQuIIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep [OMOJHEHWHA K OOmel cucreme
MIPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIE IPeaIMeEThl. Tak, Hampumep,
B COJICpKaHUM TMpEeaMeTa NSl KJIACCOB XUMHUKO-(DU3NIecKOro mpoduis O0ibInoe
3HaueHne OyayT MMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. [lpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XMUMHUU U B (U3UKE: aTOMHO-
MOJIEKYJIsipHasi Teopusi (MOJEKYJsipHAs Teopus B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPIHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpeMs B COIEpXKaHWM IIpeaMeTa Il KIACCOB XUMUKO-
Ounonornyeckoro npoduis OONbIINNA YAENbHBIA Bec OyleT MMETh OpraHuyecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb 1l OoJiee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUABL, OENKH, YIJIEBOAbl, HYKIECHHOBBIC
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBE W CBOMCTBAaxX INpPEACTaBUTEINEH
OCHOBHBIX KIJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYLIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUSI.

B mmane ¢opmupoBaHHS OCHOB HAyYHOTO MHUPOBO33PEHHUS, OCBOCHHUS
0OLIIEHAayYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMHUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS3X C Y4YEOHBIMHU TMpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactelr «EcTecTBeHHO-HAay4YHBIE TpeAaMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O M CPEJIHETO 0011ero oobpasoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEPBOCTEIICHHON 3HAYUMOCTH SBISETCS (POPMUPOBAHHE OCHOB
HAyKd XUMHU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYECHHs] TIpeIMeTa Mperoaraet
pean3aLMIO TAKUX LIEJIEH, KAK:

e (opmupoBaHue mnpeACTABIECHUN: O MaTepUATbLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecredeHUuu
YCTOWYMBOTO  pa3BUTUS  YEJIOBEYECTBA: B  PEUIEHHMH  OpoOiem
HKOJIOTUYECKOM, PHEPreTUIECKON M MUIIEBON O€30MacHOCTH, B Pa3BUTHUU
MEJIMIMHBI, CO3JaHNN HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
00ecnevyeHny paroHaIbHOIO MPUPOJOINOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KYyJBTYpbl YEJIOBEKA, a TAKKE JKOJOTMYECKHU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTATBHBIX
MOHATUH, 3aKOHOB M TEOPHUM XWMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pAa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJISIPHOM,  HAJMOJEKYJIIPHOM, O  TEPMOJAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHS XMUMHUYECKUX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIICPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX MPUHIIUATIAX XUMHIECKOTO MPOU3BOJICTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW MJI1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W TMPOOJEM COBPEMEHHOW XHMHH, IJIs1 OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHsI TTPOOJIEM, CBSI3aHHBIX C XUMHEH, TIPOrHO3UPOBAHHSI,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOW W TPOM3BOACTBECHHOHN JEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMepepadOTKOU
BEIIECTB;

e yrayOJeHWUE  TPEJACTABICHWA O  HAy4YHBIX  METOJax  IO3HAHWS,
HEOOXOUMBIX JUII TPHOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHS XHMHYCCKUX SBJICHUW, HWMCIONIUX MECTO B
IIPHUPOJIC, B MPAKTHUYCCKON JCATEITHPHOCTH U MTOBCEIHEBHOM KU3HU.

B 1mraHe peanuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BHUBAIOIIMX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OOIIero oOpa3oBaHMs MPU WU3YUYECHUH
npeaMera «XuUMHs» Ha  yrAOyOJIEHHOM ypOBHE OCOOYIO  aKTyaJlbHOCTh
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHUSI K TIpollecCYy TBOpPYECTBA B 00JIACTU TEOPETHUECKHX H
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥ CaMOBOCIIMTAaHMIO  Ha  OCHOBE  YCBOCHHS
00IIeYeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
criocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW TTPO(eCCHOHATBHON M OOIIECTBEHHOM JIeITEIIBHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOTO TMPHUPOOTIOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKON KYJIbTYpPbI, TPUOOPETEHUE OMbITA OOIIECTBEHHO-
MIOJIE3HOM IKOJIOTUYECKOUN AEATEIHHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS] XUMUW Ha YTITyOJIeHHOM
YpOBHE cpenHero obmiero oopa3oBanus, coctaBiseT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HeJeNI0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COEAUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOoMa YIJIepoAa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUAU3ALMM aTOMHBIX oOpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJEHTHOU CBSI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUIMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBoWHAsE U TpoiHasi cBA3b. CrocoOBI pa3phiBa CBsI3eM B MOJEKYJIax
opranndeckux BemiectB. [loHsiTue o cBOOOJHOM pajukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust crpoeHuss opraHuyeckux coeauHeHuii A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CoeAuHEHUN. MOoNeKynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHAs,
ckenetHas. M3omepus. Bunubl wn3oMepuu: CTpPYKTypHas, HNpPOCTPAaHCTBEHHAS.
OnexTpoHHble YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHaTue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKatypa opranndeckux coenuHeHuii (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEICH.

OcobeHHocTy U KiIaccuUKAuUsl OpraHUYeCKUX peakiuid. OKHCIUTEIHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEHIECTB M HX MPEBpaALICHUI:
O3HAaKOMJICHHE ¢ oOpa3laMu OpraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(maBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasbl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001Iasi popMyIia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp°-
rudpuan3anus aTOMHBIX OpOUTasel yriepona, G-cBsi3zb. DU3MUECKHE CBOMCTBA
AJIKaHOB.



XUMHUYECKUE CBOMCTBA aJIKaHOB: PEAKIMHM 3aMElICHUs, H30MepHU3allui,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmysna, HOMEHKIATypa U uzoMepusi. OcoO0eHHOCTH
CTPOCHHMSI M XUMUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTEeKCaH) HUKIoankaHoB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, 0o601mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AlKEHOB, Sp*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, 6- U 7m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUHEHUS, 3aMCIICHUS B O-TIOJIOKEHUE
Ipu JABOMHOM CBS3MW, MOJUMEpHU3aIiud U okucieHus. [IpaBmio MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MMPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHbBIC,
Kymynuposarusie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XMMHYECKUX CBOMCTB
COnpsbKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuszaius
conpspKEHHBIX JueHOB. CIIOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaUCHOB.

Anxunbl. ['oMonorudyeckuii psaja ankuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl AJIKWHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKUHOB.
XHWMHUYECKAE  CBOWMCTBA:  PEAaKIUMU  NPUCOCAWHEHUS,  JUMEpU3ALUU U
TPUMEPU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA AIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOUHYIO CBsI3b. KauecTBeHHBIC peaklMK Ha TPOUHYIO CBA3b. CIIOCOOBI TOTyYCHUS
Y IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBoAopoAbl (apeHbl). ['OMONOrMYecKuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJbl OeH301a. DU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOICTBa OEH30/1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHHS B O€H30JIbHOM KOJIBIIE U
YIJIEBOJOPOJHOM paJuKale, pPEeaKUUd NPUCOCANHEHUS, OKUCJIECHUE TOMOJIOrOB
oensona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE aNKWIBHBIX paJUKaloB, KapOOKCHIIBHOMH,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMaTUUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxiacHue.
KameHnHbIll yrosib U NpoayKThl ero nepepadotku. CrocoOwl nepepadboTku HePTH:



MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KATAIUTHYECKU), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas cBSI3b MEXKY Pa3IUYHBIMU KJIaCCaMU yTIEBOJOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJIHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TraJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENOoUd. B3anMOIENCTBUE IUTajJOr€HAIIKAHOB C MAarHueéM M LHAHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIUHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHue (PU3NUYECKUX CBOMCTB YTIEBOJOPOJOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuil  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OecIBeunBaHUE OpPOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHaTta Kajaus, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHaApYKEHHE
yriaepojia ¥ BOJOPOJIa B OpPraHUYECKUX BEIIECTBAX, IOJIydeHHUE OITHICHA U
U3Y4YeHUE €r0 CBOWMCTB, O3HaKoMjeHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOJIOPOIOB.

Kuciopoaconepskaniue opranndeckue coelMHeHMS.

[IpenenvHble omHOaTOMHBIE CcHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. Dusnueckre CBOMCTBA  MpeneNbHbIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIHPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakysi Ha OJTHOATOMHBIE CITUPTHI. [[eMCTBUE ATaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOMy4YeHUST W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢upsl, HOMeHKIaTypa U n3oMepusa. OcoOeHHOCTH (HU3UYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — STUJIEHIVIMKONb U TIULEpUH. DU3NUecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIUU 3aMEILCHHS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHCIOTaMU, KauyeCTBEHHAasi pEaKlUs Ha MHOTOAaTOMHBIE
cupthl. [lpencraBneHne 0 MexXaHHW3ME pPEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHWS] W TPUMEHECHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHUE TUJIPOKCOTPYNMbI U
O0eH30apHOTO snpa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CrniocoObl nosrydyeHus u npuMeHenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHble coeTuHEHUS — abACTUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XMMHMYECKHE  CBOMCTBAa  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenruHeHusi. OKUCIEHUE alIbJIETUA0B, KAUECTBEHHbIC PEAKIIUA HA AJIbIACTUIbI.
Cnoco0bI oJTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/IebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusnyeckre CBONCTBA
OJIHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepuUKaIUU, PEaKIMU C Y4YaCTUEM YTJIEBOJOPOIHOIO paauKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpencraBurenu BBICITUX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, NaJIbMUTHUHOBAs, OJICMHOBAS, JUHO/E6AS,
JUHONIeH06as KUCIOThL. CIIOCOOBI MOTyYeHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upnl. ['oMonornueckuii psa, oOmas (opMmyna, u3oMepus H
HOMEHKIaTypa. Du3nyeckne M XUMHYECKUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
IEIIOYHOU CpeIE.

Kupsl. Ctpoenue, puznyeckre U XUMUYECKHE CBOWCTBA KUPOB: THAPOIIN3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpeAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mast xapaktepuctuka yriaeBoaoB. Knaccudukamnms yrieBogoB (MOHO-, TU-
U Tonucaxapuabl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, rajgakro3a, pubo3a,
ne3okcuprbo3a. du3znyueckue CBONCTBA M HaXOXJeHHE B Npupoae. POTOCHUHTES.
XHUMUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMU C YY4aCTUEM CIHUPTOBBIX U AJIbACTUIHON
IpyNm, CIOUPTOBOE W MOJOYHOKUCTOE OpoxeHue. [IpumeHeHue TIIOKO3BI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajbTo3a U
nakTo3a. BoccraHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmenenue. [lonmucaxapuasl: kpaxmai,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NI03bl.  PU3MYECKMEe CBOMCTBA Kpaxmaja M UEJUIIOJIO3bl. XHWMHUYECKHE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYeCTBEHHAas pEakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBa UEJUIIOJIO3bI: TUAPOJIN3, MoydyeHue 3GUpoB 1eitoiossl. [lonstue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMO/JICMICTBUE ITAHOJA C HATPUEM,
OKHMCJIEHUE ATWJIOBOI'O CIUPTa B albJACTHJ HAa PACKAJIEHHOM MEIHOW IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u  rugpokcumom  menu(Il)), peaxkuus raunepuHa
ruapokcuom Meau(Il), xumuueckue CBOWCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ ruppokcunoM meau(ll), BzaumopeiicTue
Kpaxmayia C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a/ad 1o teMam «CHnupThl U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE 3PUPBD».

A3o0Tcoaep:Kale OpraHudecKne coelMHeHunsl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaiuss aMUHOB:
anupaTUyecKue W apoOMaTHYECKHE, TMEePBUYHBbIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moiekyin, obmas dopmyia, U30MepHsi, HOMEHKIATypa U (PU3NYECKHE
cBoMcTBa. XMMHUYECKOE CBOMCTBA anr(paTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTON KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpeJACTaBUTE]Ib aMHUHOB apoMarudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoOJjieKyJie aHuianHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHa. KauecTBeHHble peakiuu Ha aHuwiuH. CriocoObl
NOJIyYeHUs M TpuUMeHeHue anudaruyeckux amuHOB. [lonmydenue anunuHa u3
HUTPOOCH30IA.

AMuHOKucI0Thl. HomMeHknarypa u n3omepusi. OTaesibHbIE IPEACTABUTENH O
AMHMHOKHCIIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklus TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kak mnpuponHele nonuMmepsl. llepBuuHas, BTOpUYHAss W TpEeTUYHAsS
CTpyKTypa OenkoB. XUMHUYECKHE CBOICTBAa OEIKOB: THUAPOIH3, JACHATYpAIHs,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HU3YUYEHHUsSI BEIIECTB M HUX IPEBPAILICHUI:
pacTBopeHHEe O€JKOB B BOJIE, JA€HATypalusi OEIKOB MpH HarpeBaHUU, LIBETHHIC
peakiuu Ha O€JlKH, pelIeHHEe OHKCIEPUMEHTAJIbHBIX 3aJa4 10 TeMaMm
«A3zoTtconepxamue OpraHu4eCcKue COEZIMHEHUS u «Pacno3naBanue
OPraHUYECKUX COCTMHEHUI.

BricokoMoOIeKY/JISIPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. I[lmacTtmacchl (TOMUATUIICH, TOJUMPONUICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIaAT, MOJUKapOOHATHI,
noMATHICHTepeTanaT). Y Tin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTaaueHOBbIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPpOH U JIaBCaH).

[Tonmumepsr CIEeUATIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble IOJTUMEPHI).

OKCIEPUMEHTAJIbHBIE METOIbl HW3YUYCHMsI BEIIECTB M WX MPEBPAIICHUM:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoiekyaspHod (OpMyNbl OPraHMYECKOTO COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXKJICHUE
MOJIEKYJISIpHOW  (OpMYJIBl OPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BELIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB WJIHM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3CH MPU U3YUYCHUU OPraHUYECKOW XUMHUH B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHSTHI, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukausi, HaOIIOJIEHHe, W3MEpeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, arToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJICKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (DU3WYECKUE BEIUYMHBI, €IUHHIBI U3MEPEHUsl, CKOPOCTb, SHEPTus,
Macca.

buonorusi: knmetka, opraHusM, 2JKOcHCTeMa, Ouocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUN MHUTaHUSA, OpPOXKEHUE,



dorocuHTe3, IBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: mone3Hble NCKOMIAeMble, TOILIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIHE CPENICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukamus XuMUIeCKUX dJIEMEHTOB (S-, p-,
d-, f-amementsr). PacmpeneneHuwe 5SIEKTPOHOB 1O AaTOMHBIM  OpPOUTAISAM.
DNeKTpOHHbIE KOHPUTYpAIlMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpAIlMH HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX AJIEMEHTOB
JI.. MenneneeBa. CBsA3b mepuoAMYECKOro 3akoHa W llepmoamdeckoil cucTeMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEepHojJaM. 3HA4YCHUE
nepuoanyeckoro 3akona /[[.1. Menneneena.

XuMHUecKkass CBSI3b. BHAbl XMMHWYECKOM CBS3U: KOBaJCHTHAs, HOHHAas,
MeTajuTmdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JIMHA CBSI3U. [[0aspHOCTD, HAIIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsI3U. KpaTHble cBA3u. BopopoaHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICMCTBUS.

BasieHTHOCT, M BaJleHTHbIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYCHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUHU.

BemectBa  MOJNEKYJISPHOrO M HEMOJIEKYJISIPHOTO  CTPOCHHsS.  THIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIEeCTB. TpUBHUAIIbHBIC
HA3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHUYECKON W OpraHMYeCcKoOu
XUMHM. 3aKOH COXPAHEHHSI MacChl BEMIECTB; 3aKOH COXPAHEHHUSI U MPEBPALICHU S
SHEPIUM MpPU XUMHUYECKUX peakiusax. TernoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPAaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iUYHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kaTanu3aTopsl.

O6paTumble U HeoOpaTUMbIE peaKIuU. XUMHUYECKOoe paBHOBecue. KoHncTaHnTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JAaBICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponutuyeckas aucconuainus. CuiibHble W claOble AIEKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOJAHBIX PAcTBOPOB: KHUCJIOTHAsi, HEUTpasbHas,
mienouHas. Bomopoaueiii mokaszatens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakuuu.  CTeneHb  OKUCIICHMUS.
Okucnurenb W BOCCTAaHOBUTENb. IIpolecchl OKHUCIEHUS W BOCCTAHOBIICHUSA.
Baxneimme OKHCIUTENM W BOCCTAaHOBUTENW. MeEToHn 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIIAaBOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pazioKeHUEe TMEpPOKCHAa BOJOpPOAAa B TMPUCYTCTBUM KaTalud3aTopa, MOJECIU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OIIPE/ICIICHHE
Cpelbl PacTBOPOB C IOMOIIBIO HHAUKATOPOB, HU3YYCHUE BIUAHUSA PA3TUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOM pEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHAYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS WX aTOMOB. DH3MYECKUEC
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHUMHYECKHE CBOMCTBA: PEaKIUU C
METAJUIAMA W  HEMETalUIJaMHM, BOCCTAHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnuBHBIE IIEMEHTHI.

lamorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE U
XUMHWYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COeIMHEHUs rajgoreHoB. JlabopaTopHble U MPOMBIILICHHbIE CIIOCOOBI MOIYYEHUS
rajoreHoB. [I[puMeHeHNe TaloreHoB U UX COCINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJyUYEHUS
KuCaopoja. PU3NYECKue U XMMHYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOPOAa U
030Ha. OKCUABI U IEPOKCUBL.

Cepa. Haxoxpaenue B mOpupojJe, CIOCOOBI MONy4eHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBogopon, cynbdunbl. Oxcun cepoi(IV), okcug
ceprl(VI). Cepnucrtas u cepHasi KUCIOTBI U ux cojid. OCOOEHHOCTH CBOWCTB
cepHOU KUCOTHI. [IpuMeneHune cepol U €€ COEAUHEHN.

Azor. Haxoxaenue B mpupoAe, CIOCOObl MONY4YEHHs, (PU3NYECKHE W
XUMHUYECKHE CBOMCTBA. AMMHaK, HUTpUAbl. OKCUIBI a30Ta. A30TUCTast U a30THas
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[puMeHeHue azota
U €ro COCIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMoNydeHUs, (puznueckue u
xumuueckue cBorctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIIWU.
dusznueckue W XUMHUUYECKHE CBOMCTBAa TIPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepona(ll), okcun yraepona(IV), yrompHass xuciota u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MpOCThIX BEIIECTB, OOPa30BAHHBIX YTIIEPOJIOM, U €ro
COEeIMHEHUMH.

Kpemuuii. HaxoxnaeHue B mpupojie, CIocoObl MOJy4YeHHUs, (PU3HUECKUE H
xumuyeckue cporctBa. Oxcun kpemHusA(I1V), kpemHueBass KHUCIOTa, CUJIMKATHI.
[IpuMeneHue kpeMHUs U ero coenuHeHnil. CTeKo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune MmetaiuioB B [leproanueckoil CUCTEME XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOCHHUS DIIEKTPOHHBIX 000J0UYEeK aTOMOB MeTaiioB. OOmiue
¢duznueckre cBoiicTBa MeTaioB. [IpuMeHeHHEe MeTalsioB B OBITY WM TEXHUKE.
CniaBbl METAILIIOB.

DNEeKTPOXUMUYECKUN P HanpspkeHuid MeTtawioB. OOmme  crnocoObl
MOJTYYEHUS METaJIJIOB: TUAPOMETAILTYPrUsl, NUPOMETAILTYPIHS,
anexktpometamnyprusi. Ilonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOpPPO3UH.

OO6mrast xapakrtepuctuka MeTawioB [A-rpynmsl [lepuognyueckoit CUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuil u kanuii: mnonyyeHue, (QU3NUYECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mrast xapakrepuctiuka metamuioB [IA-rpymmer [lepronnyeckoit cUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJiydyeHue, (QPU3NUYEeCKUe u
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IIPOCTBIX BEHIECTB W HX COCAUHECHUM.
XKeécTkoCTh BOABI U CIOCOOBI €€ YyCTPaHEHHUSI.



AJIOMUHUN: TIOTydeHue, (GU3NYECKre U XUMUYECKHE CBOWMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast xapakTepucTuka MeTawioB moOouHblx noarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XMMUYECKUX AJIEMEHTOB.

®u3nYeCKue U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl u AuXpoOMAaThl, UX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U npuMEeHEHUE Xpoma.

Ou3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranat kanusi, €ero OKMCIUTEIbHbIE CBOMCTBA.

du3NYEeCKue U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xxeneza(lll). [lonyuenue u mpuMeHeHHUE Kee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIHU U €€ coenqnHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHECHUM.

[Muuk: nomydyeHue, (PU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJIPOKCHUAA LIMHKA, TUAPOKCOKOMIUIEKCHI IIUHKA. [IpumeHenue
LIMHKA U €TO COCIMHEHUN.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaUIOB, ropeHue cepwl, gocdopa, xene3a, MarHus B
KHCJIOpOAE, W3y4YeHHE KOoJUlIeKuMu «MeTambl M CIUIaBbl», B3aUMOJICHUCTBUE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYXHO HCIOJIb30BAHHE
BUJIEOMATEpUaIoB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHUCIOT U
1IEJI04€M, KAYECTBEHHBIC PEAKIIMMA HA HEOPTaHUUYECKHE aHUOHBI, KATUOH BOJOPOJa
U KaTHUOHbl METAJUIOB, B3aWMOJECUCTBHE THUIPOKCUIAOB AIOMHHUSA M I[HUHKA C
pacTBOpamMu KHMCJIOT U ILIEJIOYEH, PELIEHUE SKCIEPUMEHTAIbHBIX 3aJa4d [0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUNY,
«MeTaubl TJIaBHBIX NOATPYIID, «MeTaibl TOOOYHBIX HOTPYIII.

XUMHSA U KU3Hb.

Ponp xumun B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax II0O3HAaHUS M METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3allui XMMHUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJICTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCHEACTBHUS.
Ponp xumuu B o0ecrieueHnH SHEPreTuueckoil 0€30MacHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpenctBa. IIpaBuna
WCMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Poiab XuMuu B pa3BUTUHA MEIULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe N00aBKU. Poib xumuu B
oOecreyeHuu NUIIeBOi 0€30MacCHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuia
0e30MacHOro0 MCIOJIb30BaHMs NpenaparoB OBITOBOM XUMUU B TOBCEIHEBHOM
KU3ZHHU.

XUMHSI B CTPOUTEILCTBE: BaXKHEUIIINE CTPOUTEIbHBIE MaTepHualibl (IIEMEHT,
OEeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepaMHUKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexHOIOTH Y.

PacuétHrnle 3agaun.

Pacuétel: Macchl BelmiecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM O00BEMY OHOTO M3 Y4YaCTBYIOIIMX B PEAaKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMU, €CIU OJHO W3
BEIIIECTB MMEET MpPHUMECH, MacCchl (00BEMa, KOJMYECTBA BEIIECTBA) IPOJYKTA
peakuuu, €eciu OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C ONpeaeiaEéHHOU
MaccoBOM JoJie pacTBOPEHHOIO BELIECTBA, MAacCOBOW JOJIM U MOJISPHOU
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJW BBIXOJAa MPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanuss  MeXnpeaMETHBIX  CBsA3€dl TpU  M3YyYEeHUH oOOmed o
HeopraHmdeckoil xumuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK ¥ TOHSITHHA, MPUHATHIX B OTICIbHBIX
IpeMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO0mre ecTecCTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
TEOpHs, 3aKOH, aHaJIU3, CUHTE3, KiIacCUpUKAIs, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MepeHune, IKCIIEPUMEHT, MOJIEITh, MOJICITUPOBAHUE.

®usnka: Marepus, MUKPOMHD, MAKpPOMHp, aTOM, OJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEILIECTBO, TEJIO, OOBEM, arperaTHO€ COCTOSIHUE BEIECTBA, WJICAJIbHBIA ras,
¢du3nyuecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorus: kneTka, opraHusM, 3KOCUCTeMa, Ouocdepa, MeTadboIn3M, MaKpO-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOIbI, HYKIIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TOPOJIBI, TOJIE3HBIE MCKOMAEMBbIE, TOTUIHBO,
pPECYPCBIL.

TexHoNmorus: XMMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYprus, CTPOUTEIbHbIE
MaTepualbl, CEJIbCKOXO035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dbapmarieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHYECKUX



mnmpemnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHMA

JIMUHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBl CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0yJarolmuUMHUCsT POCCUMCKON TpaXJaHCKOWM HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEJIbHOCTU M CAMOOIIPEAEICHUIO; HAJTMUME MOTUBALIUU K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIUYUE
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeaMera «XHUMHUS»  OTpPaXKaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpMHPOBAHHOCTh OTbITA TO3HABATEIBHOM M TMPAKTUYECKOW NEATETbHOCTH
oOydarmuxcs B Mpoliecce peaan3alud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpa:xaaHCKOro BOCIMTAHMS:

OCO3HAaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATEIBHBIX 33714, BHITTOJIHEHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHWsI, JIOTUKY H
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOI'O OTHOIIEHHMSI K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYECTBEHHON XMMUM;

YBOXEHUSI K MPOILECCY TBOPYECTBA B OOJACTHM TEOPUM M IMPAKTHYECKOIrO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUINTENbHBIX ~ HAOMIOEHUHM, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



MHTEpeca U TMO3HABATEJIbHBIX MOTHBOB B TMOJYYCHUU U TMOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOMU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUEHTUPYSICh HA MOPaJbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIICH C
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYTIKOB;

4) dpopmMupoBaHus KyJbTYPbI 310POBbA:

NOHMMAaHUS LEHHOCTeH 370poBOTO0 W 0Oe3omacHoro o0pasza JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIFO/ICHUST TIpaBUJl OE301AaCHOr0 OOpallleHUs] C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU NESITEIHHOCTH;

NMOHUMAHUSI IIEHHOCTU TPABUJI HWHIWBUAYATBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHW NPaKTUYECKUX 3a7ad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY M3YUYEHHUIO MPOQPECCUil pa3IuiHOTO Poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHON TpaeKTOpUH
oOpa3oBanus, Oyaymied mpodeccun W peanu3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HH Ha 3eMJIE;

MMOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLMATILHOM CpEIbl;



OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, IPUHOCAIIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUYECKUE
MOCJIEACTBUS MPEANIPUHUMACMBIX JEUCTBUHN U MPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTIbITa NeATebHOCTH AKOJIOTMYECKON HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
NpaKkTUKEe, CHOCOOHOCTHU W YMEHHsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopobuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHOU MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUU IIEJIOCTHOTO
peACTaBiIeHUs 00 OKPYKAroIeM MHUpPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU TPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHSI;

yOeXXIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBUIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIPaBJIECHHOCTH WM BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepHUaNbHOM KyJIbTYpbl, B PEIICHUH TI00aTbHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, HSHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICYEHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOMN >KM3HU KaXIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IOHMMAaHUsl CYUIHOCTH METOJ0B
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIHM3a U OOBSICHEHUS SBIICHUN OKPYXKAIOIIEr0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U WMEIONIUXCS JaHHBIX C IEIbI0 TIONyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKUE 3HAHMS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpECa K MO3HAHUIO, UCCIEA0BATEIbCKOM IESITENBHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HENpPEpPhHIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHNI0, K AKTHBHOMY IIOJYYEHUIO HOBBIX 3HAHMI [0 XHWMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEbHOCTH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yiabTaThl OCBOCHHS MPOTrPaMMBbl IO XUMHHM Ha YPOBHE
CpeaHero oo61ero 06pa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAyYyHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTeMa, HaydyHbI (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIEA0BaHKE, HAOIIOEHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYyTHe);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
I'PaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHHUBEPCAIbHBIC YYCOHBIC
JEUCTBUS B TTO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPAXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMM, KOMMYHHUKATUBHBIMH U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

1) 6a30Bble JJOrHYecKHe JAeCTBUS:

CaMOCTOATENbHO  (OpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThI AESITEIBHOCTH C TOCTABIECHHBIMHU LIEJISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIME TIOHATHS NIl OOBSICHEHUSI OT/IETBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEaKIUil;

yCTaHABIIMBATh MNPUYMHHO-CICICTBEHHbIE CBA3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTM U TMPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSThH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XuUMHUuUeckas Qopmysia, ypaBHEHHE XUMHUYECKOU



peakiuu — MpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajad,
MIPUMEHSITh Ha3BAaHHBIE MOJEJIBHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyITUpOBATH LEJIM U 33/1a4l UCCIIEIOBAHMS, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUS M OCHOBBI i1 (DOPMUPOBAHUSI TUIOTE3BI MO MPOBEPKE MPABUIBHOCTHU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHHUPOBAHHUS U TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJI0/IaTh 3a XOJAOM
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000ITIeHNS ¥ BBIBOJbI OTHOCUTEIIBHO TOCTOBEPHOCTH PE3YIbTATOB MCCIICI0OBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTth OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEATEeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHUS TMPAKTUYSCKUX 3a7ad, MPUMEHCHHIO Pa3IMYHBIX
METOJIOB MO3HAHUS.

3) paboTa ¢ nunpopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPOpMaKK (HAy4HO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MlHTepHETa), aHaTU3UpOBaTh MH(OPMAIUIO PA3NIMYHBIX BUAOB U (HopMm
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTD u
HENIPOTHUBOPEUUBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMaIMK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMBIT KCIOJIB30BaHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3bIK B KauyeCTBE CpeACTBA Mmpu padore cC
XUMUYECKOW WH(MOpMalMel: TPUMEHITh MEXNpeIMeTHbIe ((pu3nMuecKkue u
MaTeMaTUYEeCKHe) 3HAKU U CUMBOJIBI, (OPMYIIbI, aO0OpeBUATypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHﬂ:



3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK1a€MOM TEMBI B X0J1€ 1UAJI0Ta U/WUiIH
JTUCKYCCHH, BBICKA3bIBATh UJEU, (POPMYIHPOBATH CBOU MPENTOKEHHUS
OTHOCHTEJIBHO BBINOJHEHHS IPEMJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIBHO UJIA COBMECTHO CO CBEPCTHUKAMM IPU BBINIOJHEHUU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKONW pabOThl MO MCCIETOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alui y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HMCCIECAOBAHUN IMYTEM COIJIACOBAaHUS MO3ULHMMN B
X0/J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
JeSATENbHOCTh, OMpenesss €€ Ueau M 3aJaud, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpejJiaraéMblii  alrTOPUTM JEUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b exTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTrPAMMBI 10 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oOmiero o0pa3oBaHMs BKIOYAIOT CHEHU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIMU U MPeoOpPa30BaHUIO 3HAHUM, BHUJBI JESITEIbHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3THUYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHBIE PE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIICUCHHH YCTOMYMBOIO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOJIEM KOJIOTMYECKOM, SHEPreTUYECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3[JaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHuu palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeEJIE;

BJaJICHUE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3JIEMEHT, aTOM, SIAPO U dJIEKTPOHHAS
obojouka aroma, S-, p-, d-aToMHBIE OpOUTANM, OCHOBHOE W BO30OYXKIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alMs AaTOMHBIX OpOWTalei, HOH, MoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
TpyImna, paaudkan, CTPYKTypHbie Gopmynbl (pa3BEPHYTHIC, COKpaIIEHHBIC,
CKEJIETHbIC), M30MEpUs CTPYKTypHass M MpPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTUYECKUNA psAJl, TOMOJOTH, YTIEBOJAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKAlMe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIUHEHUS, TEOPUH, 3aKOHBI
(nepuoanueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BeniecTB A. M. ByTnepoBa, 3ak0H COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPAIICHUS DSHEPrUM TMpPU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUSA, JIKAIIHE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEACTABICHUS
O MEXaHHW3Max XMMHUYECKHX pPEaKlIHi, TEPMOIUHAMHYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSAX MX MPOTEKaHUs, O B3aMMHOM BIIMSHUHM aTOMOB U TPy aTOMOB
B MOJIeKyJIax (MHIYKTHUBHBIA U Me30oMepHBIN 3¢ dekTol, opueHTanTsl 1 u Il pona);
(akToNOTrNYEeCKNE CBEICHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NESTENBbHOCTH  YeJOBEeKa, OOMIMX  HAyYHBIX MPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPON3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHA,
YCTaHaBIIUBaTh WX B3aUMOCBS3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUSA MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COETUHEHHUI;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJI30BATh XUMUYECKYI0 CUMBOJMKY JIJISi COCTABJICHUS! MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHIX
BEIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPbIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKUUA  TOCPEICTBOM  COCTaBICHHS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuidi HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHCHUM;



M3TOTaBIMBATh MOJIEIN MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl WLTIOCTpaIluu
UX XUMHUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABIMBATh MPUHAJIC)KHOCTh HM3YyUYECHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIaccy/Tpynne COCIUHEHWH, JaBaTh WM Ha3BaHUS IO CHUCTEMAaTHYECKOU
HomeHknarype (IUPAC) u npuBOIUTH TpUBHUAJIBHBIC HA3BaHUS JUJISL OTAEIIBHBIX
MpEeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TONYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbICTU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJIOTa, CTEApUHOBAs, OJICMHOBAs, MAaJbMUTUHOBASI KUCJIOTHI,
[JIMIMH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U3O0MPEH, XJIOPOIPEH,
CTUPOJI U JIpYTHUe);

c(hOpMUPOBAHHOCTh yMEHUSI OMNPENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYECKUX COCAMHEHUSX (KOBAJEHTHAs W WOHHAs CBS3b, G- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATH IMOJOKEHUSI TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. bytnepoBa /st 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOEHUE,
bu3uMYecKkue MU XMMHUYECKHE CBOWCTBA THUIMYHBIX TPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPTraHMYECKUX BEIECTB: AJIKAHOB, IIUKJIOAJKAHOB, AJIKEHOB, aJKaIMCHOB,
QJIKWHOB, apOMAaTHYECKHUX YIJIEBOJIOPOJOB, CIUPTOB, AaJbJECTUJIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, IPOCTHIX U CJIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOSAUHEHUN U
aMUHOB, aMHHOKHCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, 1H- W TIOJIUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKIY  HUMH  yYPaBHCHUSMH
COOTBETCTBYIOIIMX XUMHUUYECKHX PEAKIUH C MCIOJIB30BAHHEM CTPYKTYPHBIX
dhopmyu;

c(hOpMHUPOBAHHOCTh YMEHHS IIOJATBEPXKIAaTh HAa KOHKPETHBIX IPUMEpPaX
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYCCKUX COCTUHEHUN OT
KpaTHOCTH U THIIA KOBAJEHTHOM CBS3H (OG- U M-CBSA3M), B3aMMHOTO BJIMSHUS aTOMOB
Y rpynn aTOMOB B MOJIEKYJIax;

c(hopMHUPOBAHHOCTh YMEHHS XapaKTEPH30BaTh HCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbsi (HehThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MepepaboTKH M
MPaKTHIECKOE TPUMEHCHHE TIPOYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIQJICHUS CHCTEMON 3HAaHWHW O €CTECTBEHHO-HAYYHBIX
MeToJax IMO3HAHUS — HAOJIOACHUN, U3MEPEHUH, MOJICIUPOBAHUH, SKCIICPHUMEHTE
(peanibHOM U MBICJICHHOM) U YMEHUS MPUMEHSTh 3TH 3HAHUS;

c(hopMUPOBAaHHOCTH YMEHHUS MIPUMEHSTh OCHOBHBIE onepanuu
MBICIIUTEIILHON JIEITEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl M3YyYECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTb YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUs CYIIHOCTH MaTEepPUATBLHOTO E€IWHCTBA MU,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

chOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUN C MCIOJIb30BAHUEM (PU3MUECKUX
BeIMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMUYECKOU
dbopMyIbl BElIECTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
POJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJIOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
MPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYUYEHHBIC 3HAHUS JJISI IPUHATHS TPAMOTHBIX PEIICHUM
poOJieM B CUTYaIMIX, CBA3aHHBIX C XUMHEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHPHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKLIMHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE IKCIEPUMEHTAIbHBIX
3aj1a4 10 PACIO3HABAHWIO OPraHWUYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BEIIeCTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHUEM,
dbopMynupoBaTh II€b HUCCIACAOBAHUSA, IMPEACTABISATh B pa3IuyHON dopMme
pe3yJIbTaThl IKCIEPUMEHTA, AHATM3UPOBATD U OLIECHUBATH UX JOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTb YMCHHIA:

coOJIFOIaTh MpaBUiIa SKOJIOTHICCKH 11eJIeCO00Pa3HOTO MOBEACHUS B OBITY U
TPYZAOBOW JEATEIBHOCTH B LEJSX COXPAHEHUS CBOETO 3/I0POBBS, OKPYKAIOIICH
MPUPOJTHOMN Cpelibl U JOCTHXKEHHS €€ YCTOMUYUBOIO Pa3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCWCTBUSI HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC TTokazaTtens [IK;

aHAJIM3UPOBATH 11€JI€CO00PA3HOCTh NMPUMEHEHUSI OPraHUYeCKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIICCTBIATh IICJIICHANIPABICHHBIA TOMCK
XUMHUYECKOU MH(MOPMAIIUK B PA3TMYHBIX HCTOYHUKAX (HaydyHas U y4eOHO-HaydHas
JUTEpaTypa, CpeACcTBa MaccoBoil mHGopMmanuu, UHTepHET U IpyTHe), KPUTHICCKU
aHaJIM3MPOBaTh XMMHUYECKYI0 MH(OpMaIrio, nepepadaTeiBaTh €€ U UCIOJIH30BATh
B COOTBETCTBHUU C MOCTABJICHHON y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX MU IO3HABAEMOCTHU SBIIEHUM MNPUPOAbI, O MECTE UM 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pPa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpHaJIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJIONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU

cpene;
BJIAJICHUE  CHCTEMOM  XUMUYECKUX  3HAaHWH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAM, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpUAM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, OJEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETAJIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pPEHI€TKa, XUMHUYECKasi peaklusi, pacTBOp, IJIEKTPOIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOJIUTHYECKAs JAUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTEIb, TEIUIOBOM 3 EeKT
XUMUYECKOW PEaKIUuM, CKOPOCTh XMMUUYECKON peakiii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH /.M. MeHnaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHHUS U
MPEBpAIICHUS SHEPTUM NMPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SBIICHUW,  COBPEMEHHBIC
NPEACTABJICHUSI O CTPOCHHM BENIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJAMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUHU, PACTBOPAX M JUCIEPCHBIX CHUCTEMAaX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC301MacHOM
WCIIOIb30BAaHUN BaKHEUIINX HEOPraHWYECKHUX BEIIESCTB B OBITY M NMPAKTHYCCKOMN
NEATeIPHOCTA  4YEJIOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHUYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABIATH XapaKTEPHBIC NMPH3HAKK TOHSTHMA,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS IPH
ONMHCAaHUM HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY TSI
cocTtaBlieHUs (GOpMyJd BELWIECTB M  YpPaBHEHUH XHMHYECKUX  pPEaAKIUH,
cucreMmarnueckyio HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJOPOJAHAs), THUIN KPUCTAUIMYECKON pEImETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIaCCUPUIMPOBATh:  HEOPraHUYECKHE
BEIIECTBA MO UX COCTABY, XUMHUUECKUE PEAKIIUU IO PA3TUIHBIM IPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolilux BEIIECTB, TEIIOBOMY 3P (dEKTy peakiuu, U3MEHEHUIO
CTEMIEHEeW OKHCJICHUS JJIEMEHTOB, OOpAaTHMOCTH, Y4YaCTHIO KaTajiu3aTopa u
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEAKI[U;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa JI.
W. MeHnpaeneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(OpPMHPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XUMHUYECKHX 3JIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJOB
[Tepuoanueckoii CHUCTEMBI J.H. Menpeneena, HCTIOJIB3YSI MMOHSITHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUUYECKUE IMOTYPOBHU», «S-, p-, d-aTOMHBbIE
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHUMW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBAa  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBI0 YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN TOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peaklnii MOHHOrO0 OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAlIEHHBIX  HMOHHBIX  ypPaBHEHWW;  peakUUd  THUAPOIU3a;  peakuiu
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPEe TUIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUU C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
M3MEHEHUSI CKOPOCTHM XHUMHYECKOM peakiud B 3aBUCUMOCTH OT Pa3IMYHbBIX
(dakTOpOB, a TAKXKE XapaKTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO TOJYYEHHUS CEpHOM KHUCIOThI, aMMHUaka,
oOlllue Hay4yHbIE TPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
MPUMEHEHHsS] HEOPTaHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJax HAy4YHOIO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, HW3MEpPEHUEe, MOJICITUPOBaHUE,
AKCTIIEPUMEHT (peajbHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
yYMEHUS IPUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIBHOM UCCJIEOBAHUU BEIECTB
U IS OOBSCHEHHMS XUMHYECKUX SBJICHUM, HMMEIIMHNX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHUEHTPALUS;
MAaccChl BEIIECTBa WM 00bEMA Ta3a M0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB; TEIioBoro addexra
peaKiuy; 3HAYCHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
U3BECTHOM CTEIMEHBIO JHUCCOIMAlMK; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUH, €CIU OJHO M3 MCXOIHBIX BEIIECTB AAHO B BUJIE pPacTBOpa C
onpeIeIEHHOW MacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WIIM JIAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTA PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbI0 HWHIUKATOPOB, H3YyUYEHUE BIHSHUS
pa3nIuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3ajay 1o TemaM «Mertamis» U «Hemertamne») ¢
coOro/IeHneM TMpaBuil 6€30MacHOr0 OOpalIeHus C BEMIECTBAMHU U JabOpaTOPHBIM
obopynoBanueMm, (HopMynupoBaTh I€db HCCJICIOBAHUS, TNPEICTABIATH B
paznuuHoOi opMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh M OIIEHUBATH UX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUJIa MOJIb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, YKOJIOTUYECKH I€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
JNEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBBS, OKPYXKAIOLIECH MPUPOTHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbici nmokaszarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBISATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKOU MHGOPMALIUU B PA3IMUHBIX UCTOUHHMKAX (HaydHasi U yueOHO-HaydHAas
auTepaTypa, cpeAcTBa MaccoBor nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUYECKYIO0 HUH(pOpMaInio, epepadarpiBaTh €€ U HUCIOIb30BaTh
B COOTBETCTBHH C TIOCTABJICHHON yueOHOM 3aadeil.
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Pasznea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoma. [lepuoandeckuii 3aKoH
1.1 u [lepnoanueckas cuctemMma XUMUYECKUX 9
anemenToB J. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 1 1
' BEILECTB
1.3 XHWMHYECKUE PEAKIIUU 19 1 3
Hroro no pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hewmeramnsl 31 1 3
2.2 Meranbl 23 1 2
Hroro no pazneny 54
Paznena 3. XuMus 1 ;KU3HL
31 MeTo bl TTIO3HAHUSI B XUMUH. XAMUS U 9
' KH3Hb
Wroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpenMer u 3HaUEHUE OPrAHUYECKOU
XMMMH, MIPEICTAaBICHHE O MHOT000pa3uu
OPraHUYECKNUX COECTMHEHHUI

DJEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BajieHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeTMHCHUSX. MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHOMU CBSI3U, CITIOCOOBI pa3phiBa
CBsA3EH

Teopus cTpoeHHsI OpraHU4ecKUX
coenqunenuit A. M. byrieposa

Bupl nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIC

3¢ deKThl B MOJIEKYIaX OPraHUYeCKUX
COEUHEHNN

[IpencraBnenue o KiaccupuKay u
cucremarnueckas Homenkinarypa (IUPAC)
OPraHUYeCKUX BEILIECTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUHU




Cucremaruzanuys u 00001IeHYE 3HAHUM IO
TEME

AJIKaHBI: TOMOJIOTUUECKH psl, oO1as
(dopmyna, HOMEHKIIATypa H U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

10

duznueckue 1 XMUMHUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue ajikaHOB B IPUPOJIE.
CriocoObl nosTyueHus: U IpUMEHEHue
AJIIKaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOHCTB, CIIOCOOBI
MOJTyYCHHUS U TIPUMCHEHUE

13

Pemenune pacu€rHbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OPraHWYECKOTO BEIIECTBA 110 MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISIIHNX B €r0
cocras. CucreMmarusanus 1 0000IIeHE
3HAHHH 10 TEME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dbopmyIna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHas U HUC-TpaHC-U30MepHs
aJIKCHOB

15

dusnuecKkrue 1 XMMHYECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa




CrniocoObl mosryyeHus U IpUMEHEHNE

16
AJIKEHOB
[Ipaktuyeckas padora Ne 1 mo treme

17 "[lonydeHue sTUIIEHA U U3yYEHHUE €T0
CBOMCTB"
Pemrenne pacy€THbIX 3a1a4 HA

18 oTnpe/iesieHue MOJIEKYIIpHON (GOPMYIIbI
OpraHMYECcKOro BellecTBa
AJNKaJIueHbI: CONPSHKEHHBIE,

19 W30JIMpOBaHHbIE, KyMYJIHPOBaHHbIE.
Oco0eHHOCTH 3NEKTPOHHOTO CTPOEHUS

20 XHWMHUYECKHE CBOMCTBA CONPSKEHHBIX
JTMEHOB

)1 CrniocoObl nosTyueHHs U IPUMEHEHNE
aJIKaIuCHOB
AJIKWHBI: TOMOJIOTHYECKHH psii, oO1as

2 (bopMyna, HOMEHKIATypa, MEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYIL,
¢bu3nyeckue CBOWCTBA

23 XHUMHUYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHbIe peakiii Ha TPOMHYIO CBSI3b

)5 CrniocoObl nostyyeHus U IpUMEHEHUe
AJIKMHOB

26 Pemenue 3agau: pacyé€Tsl 10 ypaBHEHUIO
XMUMHYECKON PEaKINU

7 Cucremaru3zanus 1 00o0IIeHne 3HaHUH 110
TEME

28 ApeHBbI: TOMOJIOTUYECKUH P, oO11ast




dopmyna, HOMEHKIIATypa. DICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OeH30I1a U TOJIyoI1a, UX (GPU3NIECKUe
CBOMCTBA

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeleHus
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 MIPUCOEANHEHUS, OKUCIICHHE TOMOJIOTOB
OeH3o0I1a

31 Oco0eHHOCTH XMMHYECKUX CBOWCTB
CTHpOJIa
Pemenne pacu€rHbIx 3a1a4 Ha

32 oTnpe/ieNieHue MOJIEKYIIpHON (GOPMYIIBI
OpPraHU4eCcKOro BELIECTBA

13 CrniocoObl nosTyueHHs U IPUMEHEHNE
apeHoB

34 I'eneTnueckas cBs3b MEXAY pa3IUUHBIMU
KJIaccaMU YIiIeBOI0POI0B
PacuéTsl 10 ypaBHEHUAM XUMUYECKUX

35 peakmnuii. CucreMarusanus u 00001IeHIE
3HaHUU 1O TeMeE

36 [Ipuponsiii ra3. IlonytHsle HedTsAHBIE
rassl

37 KameHnHbli1 yroJib v poIyKThl €r0
nepepaboTKH
Hed1b 1 cniocoOsl e€ nepepaboTKH.

38 [IpumeHeHne mpoayKTOB NepepaboTKU

HedTH




39

I'enetnueckas CBI3b MCKAY pa3JInYHbIMU
Kj1acCaMu yrijiieBoaopoaoB

40

["amoreHonpon3BoAHbBIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; peaKLuu
3aMelleHus TajJoreHa

41

JeicTBue menoyueit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiicteue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

CucreMaruzarmys 1 0000I1eHe 3HAHUI 110
pazaeny "YrieBoaoposr"

43

KonTponbHas pabota o teme
"YrneBonopo el

44

Hpe}IeJ'H)HBIe OJHOATOMHBIC CIIMPTHI:
TOMOJIOTUYECKHH psl, oOmias opmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Ki1accuukanus,
(bu3uvecKue CBOMCTBA

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoObl MoTydeHus: U IpUMEHEHUe
OJIHOATOMHBIX CIIHPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
H30MepHsi, 0COOEHHOCTH (PU3UUYECKUX U
XMUMHYECKUX CBOICTB

48

MHOroaroMHbI€ CIIUPTHI: STUIICHIJIMKOJIb U
TJIULEPUH, UX (PU3NYECKHe U XUMHUECKUE
CBOICTBa

49

CrniocoObl nosryyeHus U IpUMEHEHNe




MHOT'0A@TOMHBIX CITMPTOB

@DeHoJI: CTPOCHUE MOJIEKYIIBL, (PU3UYECKHE

50 .
cBo¥cTBa. TOKCUYHOCTH (peHOTIA

51 XuMHYecKue cBoiicTBa (heHora

57 CriocoOblI mosTy4eHHs U IPUMEHEHNE
(dbenona
[IpaxTnueckas padota Ne 2. Pemenue

53 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"CnupTtsl U peHobl"

54 Cucrtemarusanusa 1 0000IIeHe 3HAHUH 110
TEMe
AJTBJIETUIBI I KETOHBI: DJICKTPOHHOE

55 CTpO€eHUE KapOOHUIILHOU TPYIIIbI;
TOMOJIOTHUYECKHE PsJIbI, 001Ias popmyna,
M30MepHsl 1 HOMEHKJIaTypa

56 AJIbICTU/IBI I KETOHBI: (PH3HUECKUE
CBOWCTBA; pPEAKIMH MTPUCOCTUHCHUS

57 Peakiuy okuCIICHUS 1 KAYECTBEHHBIC
pEaKIMy AIbJCTUIOB U KETOHOB

58 CriocoObI MoTyYeHHsI aJTbJICTHIOB U
KETOHOB
O/IHOOCHOBHBIC ITPE/ICNIbHBIC KAPOOHOBBIC

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHUS MX
MOJICKYJI

60 W3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (pu3nueckue cBoiicTa

61 XMMHUYECKUE CBOMCTBA MPEACTbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT




62

Oco0GeHHOCTH CBOWCTB MypaBbUHON
KUCIIOTBL. MHOrOOOpasue KapOOHOBBIX
KHUCIIOT

63

OCOOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TMKapOOHOBBIX, TUAPOKCHKAPOOHOBBIX
kuciot. [IpencraBurenn BhICIINX
KapOOHOBBIX KHUCJIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObl nosTyueHus: U IpUMEHEHue
KapOOHOBBIX KHUCJIOT

66

CrnoxHbIe Y(OUPBI: TOMOJOTHYECKUHN P,
obmas Gopmysna, uzoMepus u
HOMEHKJIaTypa

67

dusnyeckue U XUMHYECKHE CBOMCTBA
a¢upoB

68

Pemenne pacu€THbIX 3a7a4: M0 YPaBHEHUIO
XUMHUYECKOHN peakluu, Ha OIpeieIeHHe
MOJIEKYISIpHOM (OpMYIIbl OPraHU4EeCKOro
BEIECTBA

69

[IpakTuueckas pabota Ne 3. Pemenue
AKCIEPUMEHTAJIBHBIX 33124 10 TEME
"Kap6onoBbie kucnoThl. CioxHbIe 23QUphI"

70

XKupsl: ctpoenue, pusndeckue u
XMUMHYECKHE CBOMCTBA (THUAPOIIU3)

71

Oco0GeHHOCTH CBOHCTB JKUPOB,
COJIEpIKaIUX OCTaTKU HETpeaeTbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpOAE

MpUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Moolee aecreue. Ilorsarue o

2 CUHTETUYECKUX MOIOIIUX CPEACTBAX
(CMCOC)
['eneTnveckas CBsI3b YriaeBOJOPOJOB U

73 KHCJIOPOJICOACPKATUX OPTraHMUYECKIX
BEILIECTB

74 Pacu€tel 0 ypaBHEHUSAM XUMHUYECKUX
peakuui

75 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TeMe
OO6mrast XxapaKTepUCTUKA YTIIEBOJIOB U

76 Kiaccuukaiys yrieBo10B (MOHO-, TU- U
TOJIMCaxapu bl )

77 Momnocaxapupl: pU3NUECKHe CBOMCTBA U
HaxX0XJCHUE B IPUPOJIE

73 [IpumeHeHue TI0K03bl, €€ 3HaUeHHE B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma
Jlucaxapuipl: caxapo3a, MajbTo3a U

79 nakro3a. HaxoxaeHue B npupoie u
MIPUMEHEHHE JFcaxapuioB
[Tonucaxapuapl: CTpOEHUE MAaKPOMOJIEKYIL,

80 (bu3UYeCKre U XUMUYCCKHUE CBOMCTBA,
MIPUMEHEHHE

81 [TonsiTue 06 NCKYCCTBEHHBIX BOJIOKHAX

20 Pemenue pacueTHbIX 3aa4 Ha

OMPpCACIICHUEC JOJIM BbIXOAa IMMPOAYKTa




pCakiuu 0T TCOPETUICCKU BO3SMOXKHOI'O

83

Cucremaruzanuys u 00001IeHYE 3HAHUM IO
pazneny

84

KonTtposnsHas paboTa o teme
"Kucnopoaconepkaiye opraHudecKkye
coeHeHUs"

85

AMUHBIL: Knaccu(UKalus, CTpoeHue
MOJIEKYJI, 00111asi popMyIia, U30Mepus,
HOMEHKJIaTypa U (U3NYECKUE CBOMCTBA

86

XUMHUYECKUE CBOMCTBA au(PaTHUECKUX
aMUHOB

87

AHWINH: CTpOE€HUE aHWINHA, 0COOEHHOCTH
XMMHUYECKHUX CBOMCTB aHUJIMHA

88

CriocoObI ToNTydeHHsI 1 TPUMEHEHHE
annpaTHICCKUX aMUHOB

89

AMWHOKHCIIOTBI: HOMEHKJIATypa U
n3omepusi, pu3nuecKue CBOMCTBA.
OTnenbHbIC MPEICTABUTENHN Ol
AMHHOKHUCIIOT

90

XuMudeckre cBolicTBa AMHWHOKHUCJIOT, UX
OHOJIOrMYECKOe 3HAUYEHHE aMUHOKHUCIIOT.
Cunrte3 n IruapoJn3 ICITuaoB

91

benku xak npupoaHble NOJIUMEpHI;
CTPYKTYpbI O€JIKOB

92

XHUMHUECKHE CBOMCTBA OEJIKOB

93

A30Tcoz[ep>1<amne reTCPOUUKINICCKUC
COCAMHCHUS. HYKJICI/IHOBBIe KHUCJIOTBI:
COCTaB, CTPOCHHUC U OuoJIoruyeckas POJb




94

[Ipaktuyeckas padora Ne 4. Pemenue
HKCIIEPUMEHTANIBHBIX 33/1a4 110 TEMe
"A30TcoepKalue OpraHndecKue
coenuHeHus"

95

[Ipaktuyeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJJa4 110 TECME
"Pacrio3HaBaHre OpraHMYECcKuX
coeqrueHuin"

96

KonTponbnas pabora no teme
"A30TCOIepKale OPraHnIECKHe
coequHeHus"”

97

OcHOBHbBIE IOHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCMHEHUN 1
METOJBI UX CUHTE3a —II0JIMMEPU3ALNS U
ITOJINKOHJICHCALIUS

98

[Tnactmaccel. YTrimzarus u nepepadoTka
IIacTUKa

99

DJ1acToMEphI: HATypabHbIN
CUHTETHYECKHE Kayuyku. Pe3nna

100

Bomokna: HaTypaJbHBIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJ’II/IMCPI)I CrieuuaJiIbHOI'O
Ha3Ha4YCHUA

101

[IpakTuueckas pabota Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME
"Pacno3HaBaHue ILIACTMAaCC U BOJIOKOH"

102

O06o0011eHNEe U cUCTeMaTU3aIHs
M3YyYEHHOI0 MaTepHaa 1o TeMe
"BbICOKOMOJIEKYIISAPHBIE COETMHEHUS"




OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM
anemeHT. M3oTomnsl

CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB,
KBAaHTOBBIC YHCJIa

Krnaccudukanus XuMHUYeCKUX 3JI€MEHTOB (S-,
p-, d-, f-amemenThI)

Pacnpenenenne >neKTPOHOB IO AaTOMHBIM
opOuTasm

DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB
AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM
COCTOSIHUH

DNeKTPOHHBIE KOH(MUTYpALIUU HOHOB.
DNEeKTPOOTPULIATENBHOCTD

[Tepuonanueckuii 3akoH u [lepuoandeckas
cucTeMa XMMUYeCKuX 3jeMeHToB JI. U.
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeOpHEH
CTPOCHHS aTOMOB

3aKOHOMepHOCTI/I W3MCEHEHMS CBOMCTB
XUMHUYCCKHUX 3JICMCHTOB U 06pa3yeMHX MU
MPOCTBIX U CIIOKHBIX BEHICCTB I10 I'PYIIIIaM U
nepuogam

CI/ICTeMaTI/IBaI_[I/Iﬂ u 0606IJ_IGHI/IC 3HAHMUH 1O




TEMC

10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.
Bonoponas cBsa3b. MexXMOJIEKyIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTD U BaJleHTHBIE BO3MOXHOCTHU
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsIpHOTO 1
HEMOJIEKYJISIPHOTO CTpOeHHUs. THurbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX PacTBOPAX

15

WcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsi

16

CriocoObl BbIpaKeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemenne 3ama4d ¢ UCHOIB30BaHUEM ITOHSITHI
""MaccoBas J0Ji1 pacTBOPEHHOTO BellecTa',
"MoJIsipHasi KOHIIEHTpanus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/IBaI_[I/Iﬂ u 0606IJ_ICHI/IC 3HAHMUH 1O
TEMC




20

KonTtponsnas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
HepI/IOl[I/I‘-IeCKaSI CHUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"”

21

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS YJHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKThl XUMUYECKUX PEAKITHIA.
TepMmoxumMuyeckue ypaBHEHHs

23

Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUAM

24

CKOpOCTh XMMHUUYECKOM peakinu, e
3aBUCHUMOCTD OT Pa3INYHBIX (PaKTOPOB.
Kartanu3 u karaiu3atopsl

25

I'omoreHnnsie n IreTCPOrcHHbIC pCaKIun

26

[IpakTruueckast padota Ne 1 mo teme
"Biustaue pa3nudHbIX GaKTOpoB HA
CKOPOCTbh XUMHYECKOW peakiuu"

27

OO6paTtumbie U HEOOPATUMBIE PEaAKIIHU.
XUMHYECKOE paBHOBECHE

28

[IpakTuueckas paborta Ne 2 o Teme
"BausiHue pa3nuyHbIX (aKTOpPOB Ha
MI0JIOKEHHE XMMHUYECKOT0 paBHOBecHs"

29

aﬂeKTpOJ'II/ITI/ILIeCKaH Aucconuanusi. CunbHbIC
U cita0Oble QJICKTPOJIUTHI. CrereHn




Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Boopoanslii nokaszarens (pH)
pactBopa

31 I'maposns coneit. Peakuuu, nporekaroniue B
pacTBOpax 3JIEKTPOJIUTOB
[IpaxTueckas padota Ne 3 o Teme

32 "XUMHYECKHE peaKlIUi B pacTBOpax
AIEKTPOJIUTOB"
OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxxHeume oKucauTeny u
BOCCTaHOBUTEIH

34 MeTtom 37eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanaHca

35 DIEeKTPOIN3 PACTBOPOB U PACILIABOB
BEIIECTB

36 Pemenue 3ana4 pa3auyHbIX TUTIOB

37 Pemenue 3a1a4 pa3auyHbIX TUTIOB

18 CucreMaruzanys 1 00001IeHEe 3HAHUI 10
teme "XuMHUeCKre peakiun"

39 KonTtponpHas padoTa o teme "XuMuueckue
peakuun"
[Tonoxenue nemeramios B [lepuonnyeckoit

40 cUCTeMe XMMHUYecKux anemeHToB Jl. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
atomMoB. du3nyeckre cBOKWCTBA HEMETAIIJIOB

A1 ANoTpomnus HEMETaUIoB (Ha puMepe

KHCIopo/a, cepsl, pocdopa u yriaepoaa)




Bogopon: nonyduenue, pusndeckue u

42 XUMHUUYECKUE CBOMCTBA. ['Mapuabl
["asiorensl: HaX0XkACHUE B IPUPOJIE, CITOCOOBI

43 MOJTy4eHus1, GU3NIECKHUE U XUMHUECKHUE
CBOICTBA
l'anorenoBonopoasl. Baxuenmue

44 KHCJIOPOJICOACPIKAIIUE COCTUHEHUS
raJOreHOB
JlaGopaTopHbIe U TPOMBIIIIEHHBIE CTIOCOOBI

45 MOJTydeHUs TaoreHoB. [Ipumenenune
TaJIOT€HOB U UX COCTUHEHUH
[IpakTueckas padota Ne 4. Pemenue

46 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"T"anorensr"
Kucnopon: naboparopusie u

A7 MIPOMBIIIIJIEHHBIE CLIOCOOBI TOJTYYEeHHUS,
(dbu3uveckue u XuMu4eckue cBoiictea. O30H.
[IpuMeHeHne Kuciaopoaa U 030Ha

48 OKcubl M IEPOKCHIBI

49 Pemenue 3a1a4 pa3auyHbIX TUTIOB
Cepa: HaxOXJeHHE B IPUPOJE, CIIOCOOBI

50 noJtyueHusi, GU3NYECKUE U XUMUYECKHE
CBOMCTBa

51 CepoBosiopo, Cynb(u bl

50 Kucnoponaconepkaiue coelMHEHNsI CEPBI.
Oco0eHHOCTH CBOMCTB CEpHOM KUCIOTHI

53 IIpaktuyeckas pabora Ne 5. Pemenue

SKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u




eé coeqnHeHus"

A30T: HaX0XJICHHE B IPUPOJIE, CHOCOObI

54 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOMCTBA. AMMHMAK, HUTPUJIBI

55 Kucnopozacoaepsxariye coeiuHEHHS a30Ta.
OcoOGeHHOCTH CBOWCTB a30THOW KUCIIOTHI

56 [TpumMeHeHme a30Ta U €ro COCMHEHUI.
A30THBIE y10OpEeHUS
®ochop: HaXOKIEHHE B IPUPOJIE, CLIOCOODI

57 noJtyueHusi, GU3NYECKue U XUMUYECKHE
cBoiictBa. ®ocunpl u pochun

53 Oxkcunpl hochopa, pochopcoaepxarniue
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y1oOpeHHs
[Ipaktuueckas padota Ne 6. Permenue

60 AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U
dhocdhop u ux coenuHeHU"
VYrnepoa: HaXxoKJIeHUE B PUPOJIE,

61 AJUTOTPOITHBIE MOU(PUKAINN; PU3UUECKHUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

& Oxcup yrnepona(Il), okeun yrnepona(1V),
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3aaau pa3nuyHbIX TUIIOB
KpemHuii: HaxoeHue B pUpoJie, CIOCOOBI

64 MOJTy4eHHUs1, GU3NYECKHUE U XUMHUECKHUE
CBOMCTBA

65 Oxcun kpemuusA(IV), kpeMHUEBas KMCIOTa,




CHJIMKAThI

[IpuMeHeHne KpEMHUS U €r0 COCTUHEHUM.

06 CrexkJi0, €ro nojiyueHue, BUAbI CTEKIIA

67 Pemrenue 3ana4 pa3nu4HbIX TUIIOB

68 Cucremaru3zamnus u 0000IIeHne 3HAHUHN TI0
teme "Hemeramnnr"

69 Kontponbnas padota no teme "Hemeramisr"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI,
KOPPEKIHsI OIHO0K
[Tonoxxenne metannos B [lepuoanueckoi

71 CUCTEME XUMHUYECKUX JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS HNIEKTPOHHBIX
000J104€K aTOMOB METAJIOB

7 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IpumeHeHre MeTaIOB B OBITY U TEXHHUKE

73 Cmuael MetaiioB. Koppo3ust MmeTaioB

74 Pemenue 3a1a4 pa3auyHbIX TUTIOB
DIIEKTPOXUMHUYECKUI P HATPSIKECHUI

75 MeTtaioB. OOmMe crocoObl MOTyYeHUs
MeTaJlJIOB
OO1as xapakTepucTuka MetamioB [A-
rpymmnsl [lepuoauueckoit cucTeMbl

76 XMUMHYECKUX dTIeMeHTOB. Hatpuii u kammii:
noytyueHue, GU3NYecKue 1 XUMUIECKHEe
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEUIECTB U
HUX COeIUHEHUN

77 OOmast xapakTepucTuka MeTayuioB I1A-

rpynns! [leproauueckoit cucTeMbl




XUMHYECKUX 3JIEMEHTOB. Marauiu u

KaJbIUi: TIONydeHue, pusndeckue u
XUMHUUYECKUE CBOMCTBA, IPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHU

78

JXK€ctkocTh BOBI M CIIOCOOBI €€ yCTpaHeHHUS

79

AnroMuHMIL: onydyeHue, Gpu3nyeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

80

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCHUIA AJIFOMHUHMS,
TUAPOKCOKOMIUIEKCHI AIFOMUHMS, UX
IIPUMEHEHHE

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

82

[IpakTueckas pabota Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33124 10 TEMeE
"Metaiuibl T1aBHBIX OATpynm"”

83

OO6mras xapakTepuCTUKa METALIIOB
no6ounbIX moarpymm (b-rpyrmm)
[Teproanyueckoi CUCTEMbI XUMHUYECKHUX
9JIEMEHTOB

84

duzndyeckne ¥ XMMHYECKHE CBOMCTBA XpoMa
Hu €ro COG,Z[I/IHCHI/Iﬁ, HUX IPUMCHCHUC

85

Baxneiimme coequHeHNs Maprasiia.
ITepmaHraHat Kajaus, €ro OKUCIUTEIbHBIC
CBOMCTBaA

86

dusnyecKre 1 XMMUYECKUE CBOMCTBA XKele3a
u ero coequHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKeje3a

87

du3nyecKrue U XMUMHUUYECKHE CBOMCTBA MEIHN U




€€ COCIMHEHU M, UX IPUMEHEHUE

dusznueckue 1 XUMUYECKUE CBOUCTBA [UHKA

88 U €ro COETMHEHU, UX IPUMEHEHHUE.
I'1apOoKCOKOMIUIEKCH IMHKA
[Ipaktuyeckas padora Ne 8. Pemmenue

89 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"MeTasibl TOOOYHBIX MOATPYHH"

90 Pemenue 3a1a4 pa3inyHbIX TUIIOB

91 O060011eH1Ee U CUCTEMATH3alNs U3YYEHHOTO
Marepuana no teme "Metamib"

92 KouTponsnas pabora no teme "Mertasmibr"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K
Ponps xumuu B obecrieueHnn yCTOWYNBOTO

94 pa3BuTus yenoBeuecTBa. [lonsTue o
Hay4YHbIX METOJAX UCCIIEOBAHNUS BEILECTB
HayuHble IpUHIMITBI OpraHU3alUuK

95 XUMHUYECKOT0 IPOU3BOJICTBA.
[IpombllIeHHBIE CIIOCOOBI OJTyYEHUS
BA)KHEHIINX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKPYKaroIlen
Cpezbl U €ro MOCIeICTBUS

97 XUMUS U 3I0pOBbE YETIOBEKA.
JlekapCTBEHHbIE CpPEJICTBA

08 Xumus nuimu. Poias xumun B o6ecriedeHuu
MUIEBOI 6e30MMacHOCTH

99 Kocmernueckue u napgromepHble CpeicTBa.

BbriToBag xumug




XuMHS B CTPOUTENLCTBE. BaskHenmue

100 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHbIE 1
MaTepuabl
101 XHMHS B CEIBCKOM XO35HCTBE. |
Opranuyeckrie 1 MUHEpAJIbHbIE yI00pEHUS
102 CucremaTtu3zanus 1 000011eHUE 3HaHU IO |
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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