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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro OoO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEro o01ero
oOpazoBanusa(POIl COO), npenacraBieHHbIX B PeaepadbHOM TOCyAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yu€rom Konnenuuu mnpemnoiaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanuy, peaqu3yIOMX OCHOBHbIE OO0pa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIO)KeHM «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHsS 3aHHMAET Ba)XKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBaHus ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAxX auddepeHnnpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MpPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOILIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
ajanTaiyy uX K OBICTPO MEHSIOIUMCS YCJIOBUSM U3HU B COLIUYME, a TaKXKe IS
IIPOJIOJDKEHUST 00Y4YeHHUsT B OpraHuzaiusax mnpodeccroHaabHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBISECTCA OAHOU U3 MPUOPUTETHBIX TUCIUTIIIUH.

B nporpaMmvme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» IOJydaeT
noJpoOHYI0  MHTEpIPETAli0 B COOTBETCTBUM C  OCHOBOIMOJATarOIIMMHU
nosioxeHusMu  I'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH, COACpIKaHMS,
pe3yNbTaToOB O0ydeHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBIISIIOTCSL CJICIYIONINE BBIMIOJIHSIEMbIE MPOTPAMMON TIO
XUMUHU (PYHKITHN:

e UH(}pOpPMAIMOHHO-METOAMYECKAs, peaau3alus KOTOpoil obecredynBaeT
NOJIyYEHHE TPEJCTABICHUS O LENX, COAEpkKaHUM, OOLIel cTpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3aLMOHHO-IUIAHUPYIOLIAs, KOTOpas IIpeTyCMaTpPUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIIEIOBATEIBHOCTH
M3y4eHus y4eOHOro Marepuaia, KOJIWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; IMOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJIA M OLEHKHM 0Opa3oBaTENbHBIX IOCTHKCHHUH OOYYarommuxcsi B
paMKax HWTOTOBOM arTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

[Iporpamma a1 yriryOJa€HHOrO U3YYEHUS] XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTAEIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpefieieHue U CTPYKTYpUpPOBaHUWE €ro IO KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSIM/pa3fiefiaM Kypca;

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

e TMpeIjaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEIMETHBIX 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, COACPXKATEILHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS OCHOBHOM 0Opa3oBaTeIbHOM
IPOTPaAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B TMPOTrpaMMe MO XMUMHUHU TPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOW MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOLIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCSl B COOTBETCTBHM C HAINpPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30BOoro u yriayOJIEHHOTO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO OO0YYEeHHUSI Ha YpPOBHE CpeIHero oobmiero oOpa3oBaHUs
XUMHUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUsS HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  MOJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHEIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIHUIIINH B By3aX M OpPTaHU3AIUSAX CPEJHETr0 Mpo(deccHoHaIbHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wH3yueHHe mpeaMeTa «XUMHs» OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO HA  PACIIUPEHUE U  YIIyOJIeHWE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKH OOYYaIONIUXCsI, BEIOPABIINX OMPEACIEHHBINA MPOQPIITH
oOydeHwsI, B TOM YHCIIE C IEPCIIEKTUBOM MOCIETYIONIETO TOTYICHHS] XUMUIECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MIaHHUPYEeMBIM pE3yiabTaTaM OCBOCHHS
dbenepanpbHON 00pa3oBaTEIbHON MPOrpaMMbl CpeaHEero ooOmero o0pa3oBaHUs
u3yueHue rnpeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUM, YMEHHUI pallMOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX CIMOCOOOB  JEATENBHOCTH, HMEIOMIMX MEXIUCUUIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeaMeTa «XuMUs» Ha ypOBHE YIIYyOJEHHOTO M3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHnuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3aluy COAEpKaHUs STHUX KypCOB B MpOTrpaMMe MO XHUMHUU 3a OCHOBY
npuHATel nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHS» COCTABJISET COBOKYIMHOCTh NPEAMETHBIX 3HAHUU U
YMEHUN, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TpeaMera. JTa cucTema
3HAHMM TOJYy4YaeT OMNpeAeEHHOE TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriIyOJ€HHOM YypOBHE H3Yy4YeHHUs IpeaMmeTa olecreueHa
BO3MOXKHOCTb 3HAYUTEIBHOTO YBEIWYEHUS OO0BEMa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJIeHUsI
NPEJICTaBIICHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NIPOTEKAaHMs PeaKIINii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUS XUMUYECKON KUHETHUKH
U TepMoauHamuku. W3yuenue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUIAX O CTPOCHHHM aToMa. XUMHUYECKasi CBS3b
OOBSCHAETCS C TOYKU 3PEHUSI DHEPreTUUECKUX U3MEHEHU npu €€ 00pa3oBaHUU U
paspylieHnr, a TakKe ¢ TOYKHU 3pEHHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ peakiui  JAomonHseTcss  GOpMHpPOBAHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJTIU3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHm4eckoil XMMUU MPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUM ynemnseTcs 0co00e BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX Y deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIui.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS U3YYEHHUS JJIS KIACCOB ONMPEACIEHHOTO MPpoduis (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMUSHUE CMEXXHBIC TIPEeIMEThl. Tak, Hampumep,
B COJICpKaHUM TMpeaMeTa NIl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0ibinoe
3HaueHHne OyayT WMETh DJIEMEHTHl y4eOHOro Mmarepuana mo obmieit xumuu. [lpu
M3Y4YCHUHW TIpeJMEeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XMMHH U B (PU3HKE: aTOMHO-
MOJIEKYJIsipHasE Teopusi (MOJEKYJsipHAs Teopusi B (PU3HUKE), 3aKOHbI COXPAHEHUS



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

B TO Xe BpeMs B COIEpXKaHWM IIpeaMeTa Il KIACCOB XUMUKO-
Ouonornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyaeT MMETh OpraHuYecKas
xuMusi. B 3TOM  cimydae  mpemocTaBisieTCs  BO3MOXKHOCTh g Ooliee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€IKHU, YIIeBOAbl, HYKIECHHOBBIE
KHUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUSA O COCTaBE M CBOMCTBaX MpEACTAaBUTENEH
OCHOBHBIX KIJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYLIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUSI.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHS
oOLIIEHAayYHBIX METOJIOB NTO3HAHUS U OIbITa TPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMHUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS3X C Y4YEOHBIMHU TMpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-Hay4YHBIE MpeaMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii a3k U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)XKe, KaKk Ha YPOBHE OCHOBHOT'O M CPEJIHETO 0011ero oopasoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIICHHON 3HAYMMOCTH SIBIIAE€TCAS (DOPMUPOBAHHUE OCHOB
HAyKd XHUMHU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTH Y€JIOBEKA U OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3aJa4yd Ha YIIIYOJIEHHOM YPOBHE U3YYECHHs] NpeIMeTa Mpeiroiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opmupoBaHue mNpeACTABIECHUN: O MaTepUATHHOM €JUHCTBE MHPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecreueHUuu
yCTOMYMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pELIEHUH  IpodiiemM
HKOJIOTUYECKOM, YHEPTreTUIECKON M MUIEeBON O€30MacHOCTH, B Pa3BUTHUU
MEIMIMHBI, CO3JaHUU HOBBIX MAaT€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecnevyeHny panoHaIbHOIO MPUPOJONOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOWLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMBbl 3HAaHMH, JIEKAINIMX B OCHOBE XUMHYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIAMEHTAIBHBIX
MOHATUM, 3aKOHOB M TEOPHUM XWMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJISIPHOM,  HAJIMOJIEKYJISPHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUS XMUMHUYECKUX PEAKLIUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIICPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BOJICTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUU HJI OOBSICHEHUS
KJITIOYEBBIX HJIEH W TMPOOJEM COBPEMEHHOW XHMHH, IJIs1 OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IIPOTHO3UPOBAHUS,
aHaJu3a M OIEHKU C MO3UIIMKI HKOJOTUUECKON 0€30MacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBEHHOM JEATCILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHMS,
HEOOXOUMBIX I TPUOOPETCHHS YMEHUH OPHUCHTHUPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XWMHYCCKUX SBJICHUH, HWMCIONIUX MECTO B
IIPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U IMTOBCEIHEBHOM KH3HHU.

B 1muraHe peanmuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAOIINX
(GYHKIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIEero oOpa3oBaHUS TMPH H3YYCHUHU
npeaMera «XuUMHs» Ha  yrayOJEHHOM ypOBHE OCOOYIO  aKTyallbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBOXEHUS K IIpolleccy TBOpYEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥  CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHUSA
00IIeYeI0BEYECKUX [ICHHOCTEH;

e pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO M TIOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmMupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O MPUPOOTIOIH30BAHMS,
Pa3BHUTHE IKOJIOTHUECKONU KYJIbTYpPbI, TPHOOPETEHUE OMbITA OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATEIHbHOCTH.

OO6miee yuciIo 9acoB, MPEAYCMOTPEHHBIX IJIST U3YYCHHUS XUMUU HA YTITyOJIEHHOM
YpOBHE cpenHero obmero oopa3oBanus, coctaBiseT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), 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 COEIMHEHUSX. Tumbl THOpUIU3ALMM aTOMHBIX OpOuTasel
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOU CBSI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, G©- U T-CBS3U.
OnunapHas, nBoWHAsE U TpoiHasi cBA3b. CrocoOBI pa3phiBa CBsI3eM B MOJEKYJIax
opranndeckux BemectB. [loHsiTue o cBOOOAHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeguHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX COoeAUHEHUN. MOoNeKynsipHble W  CTPYKTYpHBbIE  (OPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHAs,
ckenetrHass. M3omepus. Buuabl wH30Mepuu: CTPyKTypHas, NPOCTPAaHCTBEHHAS.
OnexTpoHHble YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kinaccupUKAMKM OpraHUYecKux BemiecTB. lloHaTtue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKJaTtypa opranumdyeckux coeauHeHuid (IUPAC) u TpuBHaibHbIE Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEICH.

OcobenHoctu U KiaccuUKanusl OpraHUYecKux peakuuil. OKUCIUTETbHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILLCHUI:
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, 001mast popMyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp-
rudpuan3anus aTOMHBIX OpOuTaneil yriepona, o-cBsizb. DU3MUECKHE CBOMCTBa
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHUE aJIKaHOB.

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

Ankensl. ["'omonorudeckuii psii ajkeHoB, 0o601mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN — alKEHOB,  Sp*-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzoMmepus. Dusnyeckue CBONUCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCAUHEHUS, 3aMCILCHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha JBOMHYIO CBS3b. CrIOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaneHoB (CONPsHKEHHBIC, U30JMPOBAHHBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOWCTB
COnpsbKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuszaius
conpspKEHHBIX JueHOB. CrOCOObI MOTyYeHUs U IPUMEHEHUE aTKaIUCHOB.

Anxunbl. ['oMonoruyeckuii psi ankuHOB, 001masi Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  PEaKIUMU  NPUCOCAWHEHUs,  JUMEpU3ALUU U
TpUMEpPU3ALMHU, OKUCIEHUsI. KHCIIOTHBIE CBOMCTBA aTKMHOB, UMEIOLIUX KOHIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIEC peakiMy Ha TPOMHYIO CBsA3b. CIOCOObI MOIydeHHUS
Y IPUMEHEHHE AIIKUHOB.

ApomaTuyeckue YrieBogopoabl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
oOmrast hopMmyina, HOMEHKIATypa U U30MEPHs. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJbl OeH301a. PU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIEHUE TOMOJIOTOB
Ooensona. IlpencraBieHne 00 OPUCHTUPYIOIMIEM JEWCTBUM 3aMECTHUTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepuszanus crupona. CrocoObl MOTy4eHUs U
MIPUMEHEHUE apOMaTUUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponusiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHnblit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



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

['eneTnyeckas CBA3b MEXKY PA3IUYHBIMU KJIACCAMU YTIE€BOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJIHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHPTOBOTO
pacTBopa MIENoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMeM U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIUHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHHTE3E
OpraHUYEeCKUX BEIIECTB.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
MOJHOM BOJIbI, PAacTBOpa IEpMaHTaHaTa Kajus, B3aMMOJICHCTBUE alleTUJIEHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYKEHUE
yriaepojia ¥ BOJOPOJa B OpPraHWYECKHX BEIIECTBAX, IOJydeHUE OITHICHA U
U3Y4YeHUE €ro CBOWMCTB, O3HaKoMjieHHe C KojulekuusmMu «Hedtb» u «Yromby, C
oOpa3liaMu  TUTACTMAcCC, KaydyKoB ¥ PE3WHBI, MOJCIMPOBAHHE MOJEKYJI
YII€BOJOPOI0OB U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepxkamue opranudeckKue coeJHHEHHUA.

[IpenenvHble omHOaTOMHBIE CcHUPThHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHona). ['omonoruueckuil psa, obmas Qopmyna, u3oMepws,
HOMEHKJIaTypa W kiaccuukanus. Dusnueckue CBOMCTBA  MpeAENIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, Jeruiparalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMM.
KauecTBeHHas peakuus Ha OAHOATOMHBIE CIIUPTHI. J[eicTBUE 3TaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TNPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa B u3oMepus. OcCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHbl€ CHUPTHI — STUJIEHIVIMKOIb U TIHLEpUH. DPuznueckue u
XUMUYECKHE CBOWCTBA: pPEaKIUMU 3aMEILECHUS, B3aUMOJEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYECTBEHHAs peakius Ha MHOTOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
JleiictBue Ha opranu3M denoBeka. CrmocoObl TMONMy4eHUST ©W TPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30apHOTO sAnpa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauecTBeHHble peakinu Ha (eHos. TokcuyHOCTH (eHona.
CrniocoObl nosrydyeHus u npuMeHenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHbie coeTuHEeHUs — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DPU3MUECKHE CBOWCTBA allbJCTHUIIOB U
KETOHOB. XMMHMYECKHE  CBOMCTBAa  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oJTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTHU CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusnyeckre CBONCTBA
OJTHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIuU, PEaKIMU C Y4YaCTHUEM YIJICBOJOPOJHOTO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BBICIIHX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, NaJIbMUTHUHOBAs, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upnl. ['oMonornueckuii psa, oOmas (opMmyna, u3oMepus H
HOMEHKJIaTypa. Du3nyeckue M XUMHYECKHE CBOWCTBA: THUIPOJIW3 B KHUCIOW M
IEIIOYHOU CpeIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKUE CBOMCTBA XKUPOB: THAPOJIN3 B
KHUCIION M 1IesI09HOoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpEeAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mast xapakrepuctuka yriaeBoaoB. Knaccudukamms yrieBoaoB (MOHO-, TU-
¥ Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PYyKTO3a, ramgakto3a, pubo3a,
ne3okcupr6do3a. du3nuecKue CBOMCTBA M HAXOXIECHHUE B mpupoje. PoTOCUHTE3.
XHUMUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKHUCIOE OpokeHue. [IlpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MalbTo3a U
JaKkTo3a. BoccraHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuasl. [ uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lomucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MaKpOMOJEKYyJ Kpaxmana, TJIMKOT€Ha U
HEJUTI0NIO3bl.  PU3MYECKHMEe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmaja: TMAPOJN3, KAaYECTBEHHAs PEaKus C HOJOM. XHMHUYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3¢upoB ueitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
PacTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJIE€, B3aUMO/JICMICTBUE ATAHOJA C HATPUEM,
OKHUCJICHUE ATWJIOBOI'O CIUPTA B albJETH] HAa PACKaJIEHHOM MEIHOM NPOBOJIOKE,
OKHCJIEHHE ATWJIOBOTO CIHPTA AUXPOMATOM Kalids (BO3MOKHO MCIOJIb30BAaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuom Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(Il), BzaumoneiictBue
Kpaxmayia ¢ MOJIOM, PELICHUE SKCIEPUMEHTAIBHBIX 3a/ad 1o TemMaM «CnupThl U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE d3PUPBD».

A3oTcoaep:Kale OpraHudeckne coeMHeHnsl.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTUyecKue W apoOMaTHYECKHE, TMEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moiekyin, obmias dopmysia, U30MEpHs, HOMEHKIaTypa U (DU3NUYECKHE
cBolcTBa. XMMHUYECKOE CBOWCTBA anr(paTUUECKUX aMHUHOB: OCHOBHBIC CBOMCTRBA,
AJTKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTON KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpeJACTaBUTE]Ib aMHUHOB apoMarudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsHUE TPYNI aTOMOB B MoJjieKyJie aHuianHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuUMeHeHue anudaruyeckux amuHOB. [lonmydenune aHunmHa u3
HUTPOOCH30IA.

AMuHOKUCIOTEL.. HoMeHknatypa u n3omepusi. OTaeNbHbIE IPEACTABUTENH O-
AMHMHOKHCJIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUM, peaklusl TMOJUKOHJEHCAlUA, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THPOJIA3 ENTUIOB.

benku kak mnpuponHele nonuMmepsl. llepBuunas, BTOpUYHAss W TpeTUYHAsS
CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OENKOB: THUAPOIH3, JCHATYpAIHs,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHBIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX [PEBPAILICHUI:
pacTBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpHU HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€NKH, pelIeHHEe OHKCIEPUMEHTAJbHbIX 3aJa4 10 TeMaMm
«A3zoTtconepxamme OpraHu4ecKue COEZIMHEHUS u «Pacno3naBanue
OPraHUYECKUX COCTMHEHU .

BbicokOMOJIEKY/ISAPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb MOJUMEPU3ALUU, CPEAHSAS MOJICKYISIpHAS



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

[Tonumepubsie wmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIaAT, MOJUKapOOHATHI,
noMdTHICHTepeTanat). Y Truin3anus 1 nepepadboTka miacThka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, EPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpoH 1 JIaBCaH).

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

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoiiekyaspHord (OpMysbl OPraHMYeCKOro COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXKJICHUE
MOJIEKYJISIpHOW  (OpMYJIbl OpPraHMYECKOTO COEQUWHEHUsT 1o Macce (00bEMy)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOMCTB WM CIIOCOOOB
NOJIYYEHUS, ONPEIEIICHUE JIOJM BBIXOAAa MPOIYKTa PEAKIUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYCHUHU OPraHUYECKOW XMMHUU B
10 kmacce OCYIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, NPHUHATBIX B OTAEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIEC MTOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHUE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, aToM, JJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIUYUHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIUs,
Macca.

buonorusi: kimetka, opraHusM, JKOcHCTeMa, Owuocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN W reTepoTpOodHBIA TUI NUTaHUSA, OpOKEHUE,



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

['eorpadus: none3Hble HCKOMaeMble, TOTIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIHE CPENICTBA, MATEPHANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX 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 XuMUIEeCKUX dJIEMEHTOB (s-, p-,
d-, f-amementsr). PacmpeneneHuwe 5SIEKTPOHOB IO AaTOMHBIM  OPOHUTAISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MIEPBOT0O—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTypalluu HOHOB.
DIIEKTPOOTPUIATEIIHBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepumoandeckoil cucteMbl
XUMUYECKUX DJJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNImaM W NEpHoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUeckass CBSI3b. BuAbl XMMHWYECKOM CBS3U: KOBaJICHTHAas, HOHHAas,
MeTajuTmdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW CBS3M: OOMEHHBIM U
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BopopoaHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICCTBUS.

BasieHTHOCT, M BaJleHTHbIE BO3MOXXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI ¢ UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAYCHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE O KOOPAWHAIIMOHHOW XHUMUH.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  [HIIbI
KPUCTAJTTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PACTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PacTBOPE, MOJISIpHAA KOHILEHTpauus. HacelleHHbie n
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



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

Knaccudukanus XMMHUECKUX pEeaKUil B HEOPraHWYECKON W OpraHUYeCcKou
XUMHM. 3aKOH COXPAHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPU XUMHUYECKUX peakiusax. TermnoBbie 3PHeKThl XUMHUUYECKUX PEaKIIHil.
TepMoXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiinu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kaTanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JAaBJIICHUE U KOHUEHTPAIIMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponutnyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJAHBIX PAcTBOPOB: KHUCJIOTHAsi, HEUTpasbHas,
mienounas. Bogopoaueiii nokaszatens (pH) pactBopa. I'maponus comeid. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJa B TMPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TIPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OIIPE/ICIICHHE
Cpelbl PacTBOPOB C IOMOIIBIO HHAMKATOPOB, HM3YYCHUE BIUSHUS Pa3IMUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOW PpEAKIMH W TIOJIOKECHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DH3MYECKUEC
CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAIJIOB (HA MPUMEPE KUCIOPOJa, CEPBHI,
dbocdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ MApHUABL.
TonnuBHBIE IIEMEHTHI.

lanmorensl. Haxoxnenune B mpupoje, CrocoObl MoNydeHus, (pusudeckue u
XUMHWYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BakHEHIne KUCIOPOIACOIepKaIIUe
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHe TaloreHoB U UX COCINHEHUN.



Kucnopoa, o3on. JlabopaTopHble U HPOMBIIUICHHBIE CIHOCOOBI TMOTYYEHUS
KuCaopoja. PU3NYECKUe U XMMHYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOPOAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B HOpUpOJE, CIOCOOBI MONy4YeHUs, (u3nyeckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(IV), oxcun
cepri(VI). CepHucrtas u cepHas KUCIOTBI U uUx coiid. OCOOEHHOCTH CBOMCTB
CcepHOU KUCHOTHI. [IpuMeHeHune cepbl U €€ COEAUHEHUM.

Azor. Haxoxzaenue B mpUpoAe, CIOCOOBbI MONY4YEHHs, (PU3HUECKHE WU
XUMHUYECKHE CBOMCTBA. AMMHaK, HUTpUAbl. OKCUIBI a30Ta. A30TUCTast U a30THAs
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KuCO0THl. [I[pruMeHeHue a3oTa
U €ro COSIMHECHUM. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl ToONydeHUs, (puznueckue u
xumuueckue cBorctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue ¢ocdopa u ero coeauHeHuit. PocdopHbie
yI0O0peHus.

Yrnepon, HaxoXJaeHWe B OpUpOJE. AJUIOTPONHBIE  MOAUGDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(Il), okcun yrimepona(IV), yronpHas kuciora u e
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKu. [IprMeHeHne MpOCThIX BEIIECTB, OOPAa30BAHHBIX YIIIEPOJIOM, M €r0
COEeIMHEHUH.

Kpemuuii. HaxoxnaeHue B mpupojie, CrocoObl MOJy4YeHHUs, (PU3HUECKHE H
xuMuueckue cBoiicTBa. Oxcua kpemuusi(IV), kpeMHHEBas KHCIOTa, CUJIMKATHI.
[IpumeHeHue kpeMHUs U ero coenuHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune mMetaiuioB B Ilepuoanueckor cucTteMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOCHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTayuioB. [IpumeHeHne MeTamioB B OBITY U TEXHUKE.
CmuiaBbl METAILIIOB.

DNEeKTPOXUMUYECKUN Psif  HanpspkeHuid MeTtawioB. OOmme  crnocoObl
MOJTYyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrUs, NUPOMETAILTYPIus,
anexkrpometamnyprusi. Ilonsitue o koppo3unm metamioB. CrnocoObl 3alIUThl OT
KOpPPO3UH.

OO6mrast xapakrtepuctuka MeTamuioB [A-rpynmsr [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3MUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mrast xapakrepuctuka metamuioB I[A-rpymmer [lepuonnyeckoit CUCTEMBI
XUMUYECKUX 7JJIEMEHTOB. MarHuii © KajabUuid: monyyeHue, (U3NYECKHEe U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U HUX COCIUHECHUM.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHESHUSI.



AJIOMUHUN: TIOTydeHue, (GU3NYECKre U XUMUYECKHE CBOWMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. AMm(poTepHbIEe CBOMCTBAa OKCHIA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast  xapakTepucTuka MeTawioB moOouHblx mnoarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Ou3NYECKUe U XMMUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpOMAaThl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NpUMEHEHUE Xpoma.

Ou3nyeckue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUMU.
Baxneitmue coenunenuss wapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3nYeCcKue U XMMUUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xenesza(ll) u sxeneza(Ill). [TonyueHue u mpuMeHEHHUE Kee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenquHennil. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

[uuk: mnomydeHue, (PU3NUECKHEe M XUMHYECKHE CBOHCTBA. AMQoOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHeHune
LIMHKA U €TO COCTMHEHUN.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
U3ydyeHre o0pa3loB HEMETaUIOB, ropeHue cepwl, Qocdopa, kene3a, MarHus B
KHCJIOpOJE, M3YYEHHE KOJUIEKIMH «MeTamuisl W CIUIaBbl», B3aWMMOJICHCTBUE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYXHO HCIOJIb30BAHHE
BUJIEOMAaTEpUalIoB), B3aUMOJCHCTBUE LMHKA U JKeJie3a C pacTBOpPAMH KHUCJIOT U
IEJI04€M, KAYECTBEHHbBIC PEAKIIMM HA HEOPTaHUUYECKME aHUOHBI, KATUOH BOJOPO/a
U KaTHOHbl METAJUIOB, B3aMMOJEUCTBUE THUIPOKCUIOB AIOMHHUSA W ILHUHKA C
pacTBOpamMu KHMCJIOT U ILIEJIOYEH, PELIEHUE HSKCIEPUMEHTAIbHBIX 3aJa4d [0 TeMaM
«lanorens», «Cepa u e€ coemuHeHUs», «A30T U (hochop U MX COCTUHEHUN,
«MeTaubl TJIaBHBIX NOATPYIID, «MeTaibl TOOOYHBIX HOATPYIII.

XUMHUSA U KU3Hb.

Ponp xuMuu B o0ecrieueHn yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAaHUS M METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHble npuHIMITBI OpraHnu3aliil XMMUYECKOTO Npon3BoACTBa. [IpombliieHHbIe
crocoObl MOYYEHHUs BaXKHEUIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpeabl U €ro MOCIEACTBUA.
Ponp xumuu B o0ecreueHnH SHEPreTuueckoil 0€30MacHOCTH.

Xumus H©  310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poiab XuMuu B pa3BUTUHA MEJULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe N00aBKU. Poib xumuu B
oOecreyeHnu NuIIeBoi 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuia
0e30MacHOr0 MCIHOJB30BAHMS MpPEeNaparoB OBITOBOM XUMUU B TOBCEAHEBHOMU
KU3ZHHU.

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OpECHHUS.

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

PacuétHrnle 3agaun.

Pacuértel: Macchl BemecTBa Wi 00bEéMa Tra30oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM O00BEMY OHOTO M3 Y4YaCTBYIOIIMX B PEAaKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEIIIECTB MMEET MpPHUMECH, MacCchl (00BEMa, KOJMYECTBA BEIIECTBA) IPOJYKTA
peakuuy, €eciM OJHO U3 BEIIECTB JaHO B BHUJIE pacTBOpa C OMNpPEIeIEHHOU
MaccoBOM JoJie pacTBOPEHHOIO BELIECTBA, MAacCOBOW JOJIM U MOJISPHOU
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa pEaKIUuu OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanuss  MeXnpeaMETHBIX  CBsA3€dl TpU  M3YyYEeHUH oOOmed o
HeopraHndecko xumuu B 11 Kilacce OCyIIECTBISETCS Yepe3 UCIOJIb30BaHUE Kak
oOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U TOHSITHM, MPUHATHIX B OTACIBHBIX
IpeMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

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

®usnka: MaTepus, MUKPOMHUP, MaKpOMHUpP, aTOM, DIIEKTPOH, IIPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA, WJACAIbHBIA Ta3,
¢du3nyuecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorus: kineTka, opraHu3M, 3KOCHCTEMa, Onocdepa, MeTadoIn3M, MaKpO-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOIbI, HYKIIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pPECYPCBIL.

TexHomorus: XMMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYPrUsl, CTPOUTEIbHbIE
MaTepualibl, CEJIbCKOX035IUCTBEHHOE MPOU3BOJICTBO, MHUIIEBASI MPOMBIIIIEHHOCTD,
dbapmarieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHYECKUX



mnmpemnaparoB, MPOMU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaloB, OSJICKTPOHHAA
IMPOMBIINIJICHHOCTD, HAHOTCXHOJIOTHMH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUNA

JIMUHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YpOBHE CPEIHETro
oOmero oOpa3oBaHUsl BBIJEICHBl CIEIYIONIME COCTABJSIOLIME: OCO3HaHUE
0o0yJarolmuUMHUCsT POCCUMCKON TpaXJaHCKOWM HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATEIMH B OOIIECTBE TMpaBUJaMM W HOPMaMHU TIOBEJICHHS, HalU4yue
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKaAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4aromuxcs B MPOIecce peaanu3aii 00pa3oBaTeIbHON NeATEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHUYECKOW JeATEIbHOCTH
oOydarmuxcs B Mpoliecce peaan3alud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpa:xIaHCKOro 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 JEATEIBHOCTA IIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATEIBHBIX 33714, BHITTOJIHEHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTINTAHUS:

LEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHON XMMUH;

YBO)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  MOHCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOMU
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, dTUUYECKOTO TTOBEICHNUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYSACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIICH C
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEICTBUM
MOCTYTIKOB;

4) dpopmMupoBaHus KyJbTYPbI 310POBbA:

NMOHUMAHUSI IIEHHOCTEW 370poBOro U 0Oe3omacHOro 00pa3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

cOOJIrO/ICHUST TIpaBUJI OE€30MacCHOr0 OOpallleHus C BEHIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU NESITEIHHOCTH;

NMOHUMAHUSI IIEHHOCTU TPABUJI HWHIWBUAYATBHOTO U  KOJUICKTUBHOTO
0€3011acCHOTO0 MOBEJACHUS B CUTYAIIMX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTFOJIEH;

OCO3HAHUS TMOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUSI );

5) Tpy10BOro BOCIMTAHMS

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIBCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M  JAPYrHX BHIAX
JESTEIBbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YaCTUE€ B PEIICHUU MPAKTUYECKUX 3ajad
COIIMAJIbHOM HAINpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TPyAa U pe3ysibTaTaM TPYI0BOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHON TpaeKTOpUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH O0IeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

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 HENPUATUA JCUCTBUM, TMPUHOCAIIMX BpEd OKPYKAIOLIEH
MPUPOJIHON cpelle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJICACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTMYECKON HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKe, CHOCOOHOCTU W YMEHHsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH,

NMOHUMaHUs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
nmpeAcTaBiIeHUs 00 OKPY’KaroIeM MHUpPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEHIeHWH MPOoOJIeM COXpaHEHUs
IPUPOTHOTO PABHOBECHS;

yOeXXIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBUIN3AlMNA: B €€ T'yMaHUCTUYECKOW HAIPaBIECHHOCTH WM BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOW KYJIbTYpbl, B PEIICHUU TJI00ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, JSHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHMYECKH KOM(POPTHOMN >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IOHMMaHUs CYHUIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BATh
MOJIy4aeMble 3HAHMS JJIs aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX (aKTOB W HMEIONIUXCS JaHHBIX C IENbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOM €SI TENbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HENPEpPbIBHOMY OOpa3oBaHUIO H
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XWMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHOU
NeSATEbHOCTH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaThl OCBOCHMS MPOTpaMMBbl IO XMMHHU Ha YPOBHE
CpeaHero oo61ero 06pa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB TO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTeMa, HaydyHbI (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

YHHUBEpCaJIbHbIC yueOHbIC ACHCTBHS (TMO3HABaTeIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
I'PaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

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

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPAXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOruvYecKmne JeMcTBHS:

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

ONpEeNeNATh LENu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IECSITENBHOCTH C IOCTABICHHBIMU LIEISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUM 3HAHMI NPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIACJIATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M YyCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS JIJIS1 OOBSICHEHUS OTJEIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KIacCU(PUKAIMKM BEIIECTB M|
XUMHUYECKHUX PEaKIUM;

YCTaHABIMBAaTh MPUYMHHO-CICICTBEHHbIE CBA3UM MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCyXJIeHHUS (MHAYKTUBHBIC, JE€AYKTHBHBIE, IO
aQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHUYECKOUN



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKHUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyITUpOBATH IEJIH U 33/1a4U UCCIIEIOBAHMS, UCIIOIh30BaATh TOCTABICHHbIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIBHOTO TIUIAHUPOBAHUS W TPOBEJCHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJI0/IaTh 3a XOJAOM
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000ITIeHNS ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJCIAHHON padoTe;

npuoOpeTaTth OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEATEeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAaKTUYECKUX 3a]a4, NPUMEHEHUIO pPa3InYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ uHpopManmeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HWHGOpManuu (HAy4HO-
NOMyJsIpHAsl JUTEepaTypa XHMHUYECKOrO COJEpXKaHUs, CIPaBOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpoBaTh MH(OPMAIUIO Pa3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JOCTOBEPHOCTD u
HENIPOTHUBOPEUHBOCTb;

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

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITETILHO ~ BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHpopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM S3bIK B KAadecTBE CpEICTBA Tpu pabore cC
XUMUYECKOW uH(MOpMalMel: NPUMEHITh MEXNpeIMeTHbIe ((pu3nuecKue u
MaTeMaTUYECKHe) 3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJJIMYCCKUC 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 W€, ((OPMYIUPOBATH CBOU MPEAJIOKEHHS
OTHOCHTEJIBHO BBINOJHEHHS IPEMJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKON pabOThl MO HMCCIECIOBAHUIO CBOMCTB
U3Yy4aeMbIX BEIIECTB, pealn3alui y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pPE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMKA B
X0/J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepCcaabHbIe y4eOHbIE 1efiCTBUA:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
JeSATENbHOCTh, OMpenesss €€ Ueau M 3aJaud, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b eKTUBHBIN crmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JICSITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha yriayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oOmero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUAC
JUISL y4eOHOTO MpeaMeTa « XUMUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
10 OCBOCHHIO, MHTEPIIPETAIIUU U MPEOOPA30BaHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHWIO 3HAHWW B PA3IUYHBIX yUEOHBIX
CUTyalusiX, a TAaK’Ke B PEaJIbHbIX )KU3HEHHBIX CUTYaIlUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaTbl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAYEHWH OPTaHHYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJu B OOECICUCHHH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUYECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUM HOBBIX MATEpUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHuu palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO U IPUPOJIHOM CPELIE;

BJIQJICHHME  CHCTEMOM  XMMHYECKUMX  3HAaHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3JIEMEHT, aTOM, SIAPO U dJIEKTPOHHAS
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO3OYXIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alus AaTOMHBIX OpOWTaNei, HOH, MoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATENIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOAHBIN CKelleT, PYHKIIMOHAIbHAS
rpymmna, pajaudkan, CTPYKTypHbie ¢Gopmylibl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHAs (reomMeTpuyeckas,
ONTHUYECKAs), HM30MEPbI, T'OMOJOTUYECKUNA psAJl, TOMOJOTH, YTIEBOJAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalUe OpraHUYeCKUe COCAMHEHHS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuoaunueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBPAIICHUS DSHEPrUM TMpPU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBICHUM; MPEICTABICHUS
O MEXaHH3MaxX XHMHUYECKHX pPEaKlIHi, TEPMOIUHAMHYECKUX KM KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIH W Me30oMepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTHYEeCKNE CBENCHHUSI O CBOMCTBAX, COCTaBe, MOJMYYCHHH U O€301acHOM
UCIIOJIb30BAaHUM BaXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENBbHOCTH  YeJIOBeKa, OOMIMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOM3BOJICTBA METAHOIA, TTepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHaBIIMBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMUUYECKYI0 CUMBOJIUKY JIJII COCTaBJICHUS MOJICKYISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  pPEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuidi HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIMBATh MOJIEIN MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl WLTIOCTpaIuu
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 TPUBHAIBHBIC Ha3BaHMS MJIA OTACIBHBIX
MpEeJCTABUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TONYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbICTU, AalleTOH, MYypaBbUHAs
KHUCIIOTa, YKCYCHAs KUCJIOTa, CTEApUHOBAs, OJICMHOBAS, MAaJbMUTUHOBASI KUCJIOTHI,
[JIMIUH, aJlaHWH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U3O0MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh yMEHUS OMNpENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYEeCKUX COCAMHEHUAX (KOBaJEHTHAs M WOHHAs CBSI3b, G- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS TPUMEHATH IMOJOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa jyisi 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaTh  COCTAaB, CTPOCHHE,
dbu3uYecKkue MU XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEILECTB: aJIKAHOB, ITUKJIOAJIKAHOB, aJIKEHOB, AJIKAJMECHOB,
AQJKUHOB, apPOMAaTHYECKUX YIJIEBOJOPOJOB, CIHUPTOB, aJbJIETU/IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, POCTHIX U CI0HBIX d(PUPOB, )XKUPOB, HUTPOCOSTUHECHUN U
aMHUHOB, aMHHOKHCJIOT, OEJIKOB, YIJICBOJAOB (MOHO-, IH- W TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBS3b  MEXAY  HUMU  YpPaBHCHUSIMU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIMNA C MCIOJIb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHUS TOJATBEP)KJIAaTh Ha KOHKPETHBIX MpHUMEpax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYCCKUX COCTUHEHUN OT
KpaTHOCTH U THIIA KOBAJEHTHOM CBS3H (G- U M-CBS3M), B3aUMHOTO BJIMSHUS aTOMOB
Y rpynn aTOMOB B MOJIEKYJIax;

c(hopMHUPOBAHHOCTh YMEHHSI XapaKTepHU30BaTh HCTOUYHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTHIECKOE TPUMEHCHHE TIPOYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIQJICHUS CHCTEMON 3HAHWHW O €CTECTBEHHO-HAYYHBIX
MeTOJax IMO3HaHUS — HAOJIOACHUN, U3MEPEHUH, MOJICIUPOBAHUH, SKCIIEPUMCHTE
(peanibHOM U MBICJICHHOM ) U YMEHHUS MPUMEHSTh 3TH 3HAHUS;

c(hopMHUPOBAaHHOCTH YMEHHUS MIPUMEHSTh OCHOBHBIC omnepanuu
MBICIIUTEIIPHON JIETEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE NMPUYUHHO-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 MAaTepUAIbHOTO €IMHCTBA MUDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHUYECKON XUMHM sl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

chOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BenM4YuH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMUYECKOU
dbopMyIbl BElIECTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
MPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATU3UPOBATh U OIEHUBATH
C TMO3WIMH  DKOJIOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
MPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHPHO IUIAHUPOBATh U IMPOBOIUTH
XUMUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKLIMHU YIIEBOJAOPOJOB Pa3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE AKCIEPUMEHTAIbHBIX
33/1ad 10 PACIO3HABAHWIO OPraHWYECKUX BEIIECTB) C COOJIOCHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1Aa0OPAaTOPHBIM O0OPYIOBAaHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJIbTaThl IKCIIEPUMEHTA, AaHATU3UPOBATh U OLICHUBAThH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIFOIaTh MpaBUiIa SKOJIOTHICCKH 11eIIeCO00pa3HOTO MOBEACHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3I0POBBS, OKPYKAIOIICH
NPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCWCTBUS HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaTtens [IK;

aHAJIM3UPOBATH 11€JIECO00PA3HOCTh NMPUMEHEHUS OPraHUYeCKHUX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIIEHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIICCTBJIATh IICJIICHANIPABICHHBIA TOMCK
XUMHUYECKOW MHGOPMAIIMK B Pa3IMYHBIX UCTOYHHKAX (HaydHas M y4eOHO-HayJIHAs
JUTEpaTypa, CpeACTBa MaccoBoil mHGopMmanuu, UHTepHET U IpyTHe), KPUTHICCKU
aHaJIM3MPOBATh XMMHYECKYI0 MH(OpMAIMIO, mepepadaTeiBaTh €€ M UCIO0JIH30BaTh
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 TO3HABAEMOCTHU SBIIEHUM NOPUPOABI, O MECTE U 3HAYCHUU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ pOoJIM B OOECIEUEHUU YCTONYMBOTO
pPa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJIONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIIOBEKa, a TakxKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIBI, DJICKTPOHHASI 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIM, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpHAM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETAJIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pPEHIETKa, XUMHUYECKasi peaklusi, pacTBOp, IJIEKTPOIUTHI,
HEIJICKTPOJIUTBI, DJICKTPOJIUTHYECKAs JUCCOLMAIMSI, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHTENb, TEIUIOBOW 3(deKT
XUMUYECKOW PEaKIUM, CKOPOCTh XMMUUYECKON peakiuu, XUMUUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHUYECKOM AMCCOUMAIMU, MEPUOAUYECKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAILCHUSI SHEPTUM NPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUMN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMEe B OCHOBE IOHUMAaHUS
NPUYUHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUHA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOCHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJISIPHOM  YPOBHSIX; MPEACTABICHUS O MEXaHU3MaxX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JIUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMaCHOM
WCIIOIb30BAaHUN BOKHECHUINIMX HEOPTaHMYECKHX BEIICCTB B OBITY M MPAKTHYCCKON
NEATCIPHOCTA  4YEJIOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTepHbIC MPU3HAKH TOHSITHH,
YCTaHABJIMBAaTh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
ONMHCAaHUM HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY TSI
cocTaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUH XHMHUUYECKHX  PpEaKIHi,
cucreMatnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS ONPEACIISITh BAJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUAX, BHUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSTH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEIIECTBA MO X COCTABY, XUMHUUECKUE PEAKIINU T10 PA3JIMYHBIM MPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BEIIECTB, TEIIOBOMY 3(P(dEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCJICHUS DJJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTaliu3aTtopa H
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KJIacCUpUKAIIUN
M3Yy4aeMbIX BEILIECTB U XUMUUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(OpPMHPOBAHHOCTh YMEHHMI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMMHUYECKHX DJIEMEHTOB II€PBOrO—UYETBEPTOTrO IIEPUOJIOB
[Tepuognueckoii CHUCTEMBI J.H. Menpeneena, HCTIOJIB3YSI MMOHSITHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUUYECKUE IMOTYPOBHU», «S-, p-, d-aTOMHbIE
opOuTANIN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
COoeMHEHUM 1o mnepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX DJIEKTPOHHBIX 000JIOUEK;

c(hOpMHPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKkIui; peakluii MOHHOrOo OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  pEeaKIui
KOMILIEKCOOOpa3oBaHus (Ha MpUMepPe TUIPOKCOKOMILJIEKCOB IMHKA U alTFOMUHUA);



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUU C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakIuh B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(baKkTOpOB, a TAKXKE XapaKTep CMELICHUS] XUMUYECKOTO PABHOBECHS O] BIUSHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe HayyHbIE TPUHIUIBI XUMHUYECKUX IPOU3BOJICTB; I€JIE€CO00Pa3HOCTD
MPUMEHEHHsS] HEOPTaHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, HW3MEpPEHUEe, MO/JICITUPOBaHUE,
AKCTIIEPUMEHT (peabHbII U MBICJICHHBIN ), UCTIOJNB3yEMbIX B €CTECTBEHHBIX HayKax,
yYMEHUS IPUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIBHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBIISITH B3aMMOCBSI3b XUMHUYECKUX 3HAHUM C
MOHSATUSAMH W TIPEJICTABICHUSMHA APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHUSI TPOBOJAUTH PACUETHI: C HCIOJIB30BAHUEM
HNOHSTUN «MaccoBas JOJIsI BEIIECTBA B PACTBOPE» M «MOJSIpPHAS KOHLICHTPALIMS»;
MAaccChl BEIIeCTBa WM 00bEMaA Ta3a Mo M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYACTBYIOUIUX B PEAKIMH BELIECTB; TEIIOBOTO 3ddekra
peakiuyu; 3HA4YEHHs] BOJOPOJHOrO IOKa3aTeliss PacTBOPOB KUCIOT WM IIEIOYEH C
U3BECTHOM CTEIMEHBIO JHUCCOIMAlMKU; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
IPOJIYKTa pEaKluH, €CIU OJHO M3 MCXOIAHBIX BEIIECTB JAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAaHO B M30BITKE
(MiMeeT TpUMECH); MOJM BBIXOJA MNPOJAYKTa peakiuu; OOBEMHBIX OTHOIICHHUI
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpeabl pacTBOPOB BEIIECTB C MOMOIIbIO HMHAMKATOPOB, HU3YYCHUE BIUSHUS
pa3nIuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIbHBIX 3a7ay 1o TemaM «Mertamisly» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAMHU U J1a00paToOpHBIM
o0opynoBanueMm, (HOpMyTUpOBATH IIEb HWCCICAOBAHMS, TPEICTABIATH B
paznuuHoOi PopMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATH M OICHUBATH MX
JIOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BeElEeCTBAMU B
COOTBETCTBUM C HMHCTPYKIUSIMH IO BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, YKOJIOTHYECKH II€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOMU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKMUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMAILIUU B Pa3IMUHBIX UCTOUHHKAX (Hay4dHas U yueOHO-Hay4dHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, TiepepadbaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUH C MIOCTaBJICHHOU yaeOHOU 3aadei.
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padoTsbI padoThI
pecypcsl
Paszgea 1. Teopernueckne 0CHOBbI XUMHUH
Crtpoenue atoma. [lepuoandeckuii 3aKoH
1.1 n [lepnoanueckas cucteMma XUMUYECKUX 9
anemenToB J. 1. Menaeneera
12 Crtpoenue BemniectBa. MHOTOOOpa3ne 1 1
' BEILECTB
1.3 XHWMHUYECKUE PEAKIIUU 19 1 3
Hroro no pazneny 39
Pasznen 2. Heoprannuyeckasi Xumusi
2.1 Hewmerannsl 31 1
2.2 Meramnibl 23 1 2
Hroro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
31 Mertobl T0O3HaHUSA B XUMUU. XUMUS U 9
' KH3Hb
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KoHTpoabHbI IIpakTH4eckue
n/n Bcero u3yyeHusi | oOpa3oBaTebHbIe
e padoThl padoThI
pecypcsl
[IpenMer u 3HaYEHUE OPraHUYECKON
1 XMMMH, MIPEICTAaBICHHE O MHOT000pa3uu 1 04.09.202
OPraHNYeCKUX COCTMHEHUN 3
DNEeKTPOHHOE CTPOEHUE aToMa yriepoja
2 (ocHOBHOE U BO30YX/IEHHOE COCTOSIHUS). 1 05.09.202
BanenTHble BO3MOKHOCTH aToma yriepojaa 3
XUMHYECKas CBSA3b B OPraHUYECKHUX
COEIMHEHUAX. MexaHn3Mbl 00pa3oBaHus
3 ; P 1 06.09.202
KOBaJICHTHOM CBSI3H, CIIOCOOBI pa3pbiBa 3
CBsA3EH
Teopus cTpoeHMsI OPraHUYECKUX
4 P ETPe P 1 11.09.202
coenqunenuit A. M. byrieposa 3
Bunel usomepun: CTpyKkTypHas,
IIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE
5 POSID P 1 12.09.202
3pPeKTh B MOJIEKYIaxX OPraHNueCKuX 3
COEeIMHEHUN
[IpencraBnenue o knaccuukauu u
6 cucremarnueckas HomeHkiarypa (IUPAC) 1 13.09.202
OpPraHMYECKUX BEILECTB 3
7 Knaccugukanus peakiuii B OpraHn4eckoi 1




XNUMHUHN

18.09.202
3

Cucremarusaius 1 00001IeHrE 3HAHUHA 110

8 19.09.202
TEME
3
AJIKaHBI: TOMOJIOTHUECKHH psJl, oO1as
opMyJia, HOMEHKJIaTypa U U30MEPHUSI

9 (opyra, P P, 20.09.202
AIIEKTPOHHOE U MPOCTPAHCTBEHHOE 3
CTPOEHHE MOJIEKYJT
dusnuecke 1 XUMHUUYECKHE CBOMICTBA

10 25.09.202
aJIKaHOB

3
HaxoxneHnue aikaHOB B TPUPOJIE.

11 CriocoOblI mosTyueHus: U IpUMEHEHUe 26.09.202
AJIKAaHOB 3
[uxnoankansl: odmas Gopmyina,

HOMEHKIATypa U H30MEPHUSL, 0COOEHHOCTH

12 P P, Of 27.09.202
CTPOCHHS K XUMUYECKUX CBONCTB, 3
CrocoObI MOJTyYEHUS U IPUMCHECHHE
Pemenne pacu€THBIX 33724 HA
oTmpeeNieHue MOJIEKYIIpPHON (GOPMYIIBI
OPraHUYECKOTO BEIIECTBA II0 MACCOBLIM

13 P 02.10.202
JOJIIM aTOMOB DJIEMEHTOB, BXOIAIINX B €0 3
coctaB. Cucremarusaius 1 0000IeHIE
3HAHUM T10 TeMe
AJNKEHBI: TOMOJIOTHYECKHM psijl, oOmas

14 (opMmyna, HOMEHKIATYypa, JEKTPOHHOE U 03.10.202
MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYIL. 3




CTpyKkTypHas U LIUC-TPaHC-U30MEPHUS
AJIKEHOB

duznueckre 1 XUMHUYECKUE CBOUCTBA

15 04.10.202
ankeHoB. [IpaBuino MapkoBHHKOBa 3

16 CriocoObl MosTyuyeHus: 1 IpUMEHEHUe 09.10.202
AJIKEHOB

3

[IpaxTueckas padorta Ne 1 o Teme

17 "[TomyueHne sTHUIIEHA U U3yYEHUE €r0 10.10.202
CBOMCTB" 3
Pemrenne pacu€THbIX 33124 HA

18 oTnpe/ieNieHue MOJIEKYIIpHON (GOPMYIIBI 11.10.202
OPraHM4eCcKOro BEIeCTBa 3
ANKagyveHbl: CONPsHKEHHBIE,

19 H30JIMPOBAHHBIE, KYMYJIMPOBAHHBIE. 16.10.202
OcoOEHHOCTH TIEKTPOHHOTO CTPOCHUS 3

20 XUMHYECKUE CBOUCTBA CONMPSIKEHHBIX 17.10.202
JMCHOB

3

o1 CrniocoObl nostyyeHus U IpUMEHEHUe 18.10.202
aJIKaInE€HOB 3
AJIKMHBI: TOMOJIOTHYECKUH PsiJl, 0OLIast

2 (bopmyna, HOMEHKIATYpa, JEKTPOHHOE U 73.10.202
IIPOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYII, 3

(uznueckue cBocTBa

23

XMNMHYECKHE CBOMCTBA AJIKKNHOB




24.10.202
3

24 KauecTBeHHbIE peakiMy Ha TPOHHYIO CBSI3b 25.10.202
3
CrocoOsI MOTyYEHUs U IPUMEHEHNE
25 v P 07.11.202
AJIKNHOB
3
Pemrenue 3aga4q: pacyéThl 10 YypaBHEHUIO
26 T p P 08.11.202
XHUMHYCCKON PEeaKIIHH 3
CucreMaruzamys 1 0000IIeHre 3HAHNUI 10
27 H - 13.11.202
TEME
3
ApeHBI: TOMOJIOTHYECKUH Psifl, 001Ias
dhopmyna, HOMEHKIATypa. DIEKTPOHHOE U
28 MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ 14.11.202
OCH30J1a ¥ TOJTyo0JIa, UX (PU3UIECKUE 3
CBOMCTBaA
XUMHWYECKHE CBOMCTBA apEHOB: PEAKIINU
29 PEHOB: peartt 15.11.202
3aMelIeHNs 3
XHUMHYECKUE CBOMCTBA aPEHOB: PEAKIIUU
30 MPUCOCTUHEHH S, OKMCIICHUE TOMOJIOTOB 20.11.202
OeH3ona 3
OCco0OEHHOCTH XUMHYECKUX CBOICTB
31 21.11.202

CTHpOJIa

3




Pemrenne pac4€THbIX 3a1a4 HA

32 oTpeeNieHue MOJICKYISIPHON (DOPMYITBI 22.11.202
OpPraHUYECKOI'0 BEIIECTBA 3

13 CriocoOblI mosTy4eHHs U IPUMEHEHNE 27 11.200
apeHOB

3

34 I'eHeTnyeckas CBSA3b MEKIY PA3THIHBIMH 28.11.200
KJIaccaMH YIJIEBOJ0POJIOB 3
Pacu€tel 0 ypaBHEHUSIM XHMHYECKHUX

35 peaknuii. Cucremaruzaius u 00001meHne 29.11.202
3HAHUM MO TeMe 3

36 [Ipuponnsriii ra3. [lomyrabie HEPTSIHBIC 04.12.202
rasbl

3

37 KaMeHHbIi1 yroyibs 1 IpoayKThl €ro 05.12.202
nepepaboTKu 3
Hedtb 1 ciocoOwI €€ mepepaboTKH.

38 [IpuMeHeHne npoayKTOB MepepadoTKH 06.12.202
HedtH 3

39 I'enetnueckas CBSA3b MEXKIY PA3IUYHBIMU 11.12.200
KJIacCaMH YTIIeBOJOPOJIOB 3
l"aioreHonpou3BOIHBIE YIIIEBOI0POIOB:

40 3JIEKTPOHHOE CTPOCHUE; PEAKLIMU 12.12.202
3aMelleHus TaJoreHa 3

41 JlericTBueE mIeI0YEH Ha




rajoreHnpou3BoiHbIe. B3anmoaeiicteue
JIUTaJIOT€HAJIKAHOB C MarHUEM M [IUHKOM

13.12.202
3

Cucremarusaius 1 00001IeHrE 3HAHUHA 110

42 ; ; 18.12.202
pazaeny "YrieBoaopo bl 3
KonTtponsHas padoTa o teme

43 P b 19.12.202

YrneBo10po bl 3
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHH psl, oOmias opmyna,

44 CTPOEHUE MOJIEKYJ, U30MEPHS, 20.12.202
HOMEHKJIaTypa, Ki1accu(ukanus, 3
(uznueckue cBoiicTBa
XHWMHUYECKUE CBOMCTBA MPEAEIBHBIX

45 pei 25.12.202
OJIHOATOMHBIX CIIUPTOB 3
CriocoObl MoTydeHus: U IpUMEHEHUe

46 . P 26.12.202
OJIHOATOMHBIX CIIUPTOB 3
[Ipocteie 3¢upbl: HOMEHKIAaTypa U

47 HU30MepHsi, 0COOCHHOCTH (PU3UICCKUX H 27.12.202
XMUMHYECKUX CBOICTB 3
MHoOTroaTOMHBIE CIUPTHI: ATUIICHTIIUKOIb U

48 TJIMLEPUH, UX (PU3UYECKHE U XUMHUECKUE 09.01.202
CBOMCTBa 4
CriocoOsl MmosTyueHus: ¥ IpUMEHEHUe

49 Vi P 10.01.202

MHOT'OATOMHBIX CIIUPTOB

4




@DeHoJI: CTPOCHUE MOJIEKYIIBL, (PU3UYECKHE

50 o 15.01.202
cBoiicTBa. TOKCHYHOCTH (heHOTIa 4
51 XuMuyeckue cBoicTBa (peHosia 16.01.202
4
50 CriocoObl MosTyuyeHus: 1 IpUMEHEHUe 17.01.202
(dbenona
4
[IpakTueckas padota Ne 2. Pemenue
53 SKCIIEPUMEHTAJBHBIX 3aJ1a4 110 TEME 22.01.202
"CrnupTsl U (heHobI" 4
C 000 i
54 ucTeMarusanus 1 o0oOIIeHne 3HaHU 110 73.01.200
TEMe
4
AnbJeruapl U KETOHBI: 3JIEKTPOHHOE
55 CTPOEHUE KapOOHUIIBHOU IPYIIIIBL; 24.01.202
IOMOJIOTHYECKHUE psfbl, 001mas Gpopmyia, 4
U30Mepusl U HOMEHKJIaTypa
56 Anbf[ernﬂbl U KeTOHBIL: (pruznyeckue 20.01.202
CBOMCTBA; peakIy MPUCOETUHEHUS 4
57 Peakiiun okuciIeHus U KaYeCTBEHHbIE 30.01.202
peaKkumy anbIerua0B U KETOHOB 4
C 0
53 OCOOBI MOJTyYSHHSI aIbJICTUI0B U 31.01.202

KETOHOB

4




OaHOOCHOBHBIE NPE/ENIbHBIE KAPOOHOBBIE

59 KHCIIOTBI, 0COOCHHOCTH CTPOCHUS HX 05.02.202
MOJICKYIT 4
N3oMmepust 1 HOMEHKIIaTypa KapOOHOBBIX

60 P vpa Kap 06.02.202
KHCIIOT, UX (pU3UvecKre CBOHCTBA 4
XHUMHYECKHE CBOMCTBA IIPENEIbHBIX

61 P 07.02.202
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT 4
Oco0eHHOCTH CBOMCTB MypaBbUHOMN

62 KHCJIOTBI. MHOTOOOpa3ne KapOOHOBBIX 12.02.202
KHUCIIOT 4
Oco0EeHHOCTH CBOWCTB: HEMPEIETbHBIX U
apoMaTH4YeCcKNX KapOOHOBBIX,

63 JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX 13.02.202
kucioT. [IpeacraButenu BbICIIUX 4
KapOOHOBBIX KHCIIOT
[TonsiTHEe 0 MPON3BOAHBIX KAPOOHOBBIX

64 P P 14.02.202
KHCIIOT

4
CriocoObl mosTyueHus: ¥ IpUMEHEHUe

65 i P 19.02.202
KapOOHOBBIX KHUCIOT 4
CrnosxHble 3(hUpbl: TOMOJIOTUYECKUH PSLI,

66 obmras popmysa, U30MepHs U 20.02.202
HOMEHKJIaTypa 4

67 Ou3nyecKkue U XUMHUYECKHUe CBOICTBA
3¢upoB 21.02.202




Pemrenne pac4€THbIX 3aa4: 110 YPABHEHUIO
XUMUYECKON PEAKLMHU, HA ONIPEICIICHHUE

68 y 26.02.202
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIEeCKOTO 4
BeIllECTBA
[IpaxTnueckas padota Ne 3. Pemenue

69 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 27.02.202
"Kap6onoBbie kucioThl. CiaoxHbIe d3PUpbI" 4
Kupsr: crpoenune, Gu3znIecKue u

70 PEL: CTpOCHIE, § 28.02.202
XUMUYECKHE CBOMCTBA (THUAPOIIH3) 4
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIepXKaIUX OCTATKH HENPEIEIbHBIX 04.03.202
JKUPHBIX KUCJIOT. JKUpbI B pupoae 4
MpbLta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Moromee aecreue. [loHsaTne o

72 e 05.03.202
CUHTETUYECKUX MOIOIIUX CPEACTBAX 4
(CMCO)
['eneTn4eckas CBsI3b YIIe€BOIOPOOB

73 KHUCJIOPOJICOAEPKAIIMX OPraHUuYECKUX 06.03.202
BEILECTB 4
PacuéTel 0 ypaBHEHUSAM XUMHYCCKHUX

74 Lo P 11.03.202
peakmuit

4

Cucremaru3zanus 1 0000IICHUE 3HAHUH 110

75 B - 12.03.202
TeMe

4
76 OO11as XxapakTepucTUKa yrieBoJA0B U




KJIacCU(UKAIUs YTIEBOIOB (MOHO-, TU- U 13.03.202
IIOJIMCAXapH/IbI) 4
Momnocaxapupl: pU3NUECKUe CBOMCTBA U

77 piAet: ¢ 18.03.202
HaxO0XJIEHUE B MPUPO/IE 4
ITpnMeneHme rimoKo3el, €€ 3HaUCHNE B

78 P 19.03.202
KU3ZHEACSITEIIbHOCTH OpraHu3Ma 4
Jucaxapuipl: caxapo3a, MajibTo3a U

79 JakTo3a. HaxoxeHne B mpupoie u 20.03.202
IIPUMEHEHUE TUCAXAPUIOB 4
[Tonucaxapuasl: CTpoeHHE MaKpPOMOJIEKYT,

80 (bu3UYecCKre U XUMUYECKHUE CBOMCTBA, 01.04.202
MPUMEHEHHE 4

81 [TonsaTHe 00 HCKYCCTBEHHBIX BOJIOKHAX 02.04.202

4

Pemenue pacueTHbIX 3a1a4 Ha

82 OIpeIeJICHUE JIOJIM BbIXO/Ia MPOIYKTA 03.04.202
peaKkuu OT TEOPETHIECKH BOZMOKHOTO 4
CucremaTu3anus 1 00001IeHHe 3HAHUN IO

83 B H 08.04.202
pasneny

4

KouTtponbHas pabora no teme

84 "Kucnopoaconepxaiue opraHu4ecKkue 09.04.202
coenuHEHHS" 4

g5 AMUHBIL: KTaccu(UKaILKs, CTPOSHUE
MOJIEKyYJI, o0mas popmyia, u3oMepus, 10.04.202




HOMEHKJIaTypa U GU3HUYECKUE CBOMCTBA 4
XHUMHYECKHE CBOMCTBA au(paTHIECKUX

86 ¢ 15.04.202

aMHHOB
4
AHWIMH: cTpOEHHE aHMJINHA, OCOOCHHOCTH

87 pOCHH : 16.04.202
XUMHYECKUX CBOMCTB aHUIIMHA 4
CrocoOsI MOTyYEHUs U IPUMEHEHNE

88 e P 17.04.202
anupaTUIECKUX aMUHOB 4
AMMHOKHUCIIOTHI: HOMEHKJIATypa U
n3oMepus, GU3NIeCcKre CBOMCTBA.

89 pus, 22.04.202
OTtnenbHBIC IPEACTABUTEIH Ol 4
AMUHOKHUCIIOT
XuMHUYecKre CBOMCTBAa aMUHOKHCIIOT, X

90 OMOJIOTHYECKOE 3HAUECHNE aMUHOKHCIIOT. 23.04.202
CuHTE3 ¥ TUAPOIIU3 NENTUIOB 4
Benku xak npupogHbIe HOIUMEDPEL;

91 pup DL, 24.04.202
CTPYKTYPBI OCITKOB 4

92 XuMHUecKue CBOIicTBa OEIKOB 29.04.202

4
A30TCcOIepKaIIe TETEPOUKINYECKHAEC

93 coeauHeHus. HykinenHoBbIe KUCIIOTHI: 06.05.202
COCTaB, CTPOEHHUE U OMOJIOTHYECKAasl POIb 4

94 IIpaktuyeckas padora Ne 4. Pemenue
JKCIIEPUMEHTAIBHBIX 3a7a4 10 TeEME 07.05.202




"A30TcoepKalue OpraHndecKue 4

coequHeHusa"

[IpaxTnueckas padora Ne 5. Pemenue

JKCIEPUMEHTAJILHBIX 3a/1a4 110 TEME

95 DKCHEp | 08.05.202

PacnosnaBanne opraHndeckux 4

coequueHui"

KonTponsHas pabora no teme

96 "A3oTCoIepKaIe OpraHnuecKue 1 13.05.202
coeuHeHUS" 4
OCHOBHBIE TTIOHATUA XUMUU
BBICOKOMOJIEKVIIIPHBIX COEIUHEHNUI U

97 YAp 1 14.05.202
METO/IbI UX CUHTE3a —II0JIUMEPHU3aLIUS U 4
MOIUKOHIEHCALHS
IInactmaccel. YTrnuzanus U repepadoTka

08 pep 1 15.05.202
IUIACTHKA

4
DJ1acToMEphI: HATypaJbHbIN

99 1 20.05.202
CUHTETHYECKHE KaydykH. Pe3nHa 4
BosokHa: HaTypaibHbBIE, HCKYCCTBEHHBIC,

100 cunretndeckue. [lonmmepsl cienuaibHOro 1 21.05.202
Ha3HAYEeHUS 4
[IpakTuueckas pabota Ne 6. Pemenue

101 SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME 1 22.05.202
"Pacno3HaBaHue ILIACTMACC U BOJIOKOH" 4

102 102

103 O000I11IeHNE U CUCTEMATH3ALIHS |
M3y4YEHHOT'0 MaTepuasa 1o TeMe 27.05.202




"BbIcOKOMOJIEKYSIpHBIE COeIMHEHUS"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

204




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3y4yeHu
|

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM
anemMeHT. M30Tonsl

CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB,
KBAaHTOBBIC YHCJIa

Knaccudukanus XuMHUYECKUX 3JIEMEHTOB (S-,
p-, d-, f-amemenThI)

Pacnpenenenne >neKTPOHOB IO AaTOMHBIM
opOuTasam

DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB
AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM
COCTOSIHUH

DNeKTPOHHbIE KOH(DUTYpaIlK HOHOB.
DNeKTPOOTPULIATEIBHOCTD

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

3aKOHOMepHOCTI/I W3MCEHEHMS CBOMCTB
XUMHUYCCKHUX 3JICMCHTOB U 06pa3yeMBIX MU
MPOCTBIX U CIIOKHBIX BEHICCTB I10 I'PYIIIIaM U
nepuogam

CI/ICTeMaTI/BaHI/IS{ n 0606IJ_ICHI/IC 3HAHMH I10




TEMC

10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.
Bonopoanas cBsa3b. MexXMOJIEKYIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BOBMOXKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUYECKHUM CTPOCHHUEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsIpHOTO U
HEMOJIEKYIISIPHOTO CTpOeHHUs. THurbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CHCTEMAX.
[IpencraBieHue 0 KOJUIOUIHBIX pacTBOPAx

15

HcTunHble pacTBOPHI: HACBIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsi

16

CriocoObl BbIpasKeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOIB30BaHUEM TOHSITHI
""MaccoBas J0Ji1 pacTBOPEHHOTO BelecTra',
"MoJIsipHasi KOHIIEHTpanus"

18

Knaccugukanus 1 HoMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/ISaHI/IH u O606H_ICHI/IC 3HAHMUH 110
TEMC




20

KonTtponsHas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menpneneesa", "Crpoenue
BemecTBa. MHOToOOpa3ue BemecT"”

21

Knaccugukamms XuMIHUECKUX peakunii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUUECKUX PEAKITHIA.
TepmoxumMuyeckue ypaBHEHHs

23

Brruncnenus mo ypaBHEHHUSIM XUMHYECKUX
peakuuil ¥ TepMOXUMUYECKHM YPaBHEHUSAM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3IMYHBIX (aKTOPOB.
KaTtanu3 u karaimn3atopsl

25

I'omorennsie u IreTECPOrcHHbIC pCaKIn

26

[IpakTrueckast padota Ne 1 mo teme
"BnustHue pa3nudHbIX GaKkToOpoB HA
CKOPOCTb XUMHYECKON peakiuu"

27

OO6paTumbie U HEOOPATUMBIE PEaAKIIUU.
XUMUYECKOE paBHOBECHE

28

[IpakTuueckas paborta Ne 2 o Teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
MI0JIOKEHHE XMMHYECKOT0 paBHOBecHs"

29

3J'IeKTpOJ'II/ITI/ILIeCKa$[ AUcconualusi. CunbHbIC
U ciia0Oble QJICKTPOJIUTHI. Crernenb




Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Bonopoansiii nokaszarens (pH)
pacTBopa

31 I'mpponus coseit. Peaknuu, nporekaromue B
pacTBOpax dJIEKTPOJIUTOB
[IpaxTnueckas padota Ne 3 o Teme

32 "XUMHYECKUE peaKlIUU B pacTBOpax
AIEKTPOJIUTOB"
OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxxHeume oOKucaIuTeny u
BOCCTaHOBUTEIH

34 MeTtop 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanmaHca

35 DNEeKTPOIN3 PACTBOPOB U PACILIABOB
BEIIECTB

36 Pemenue 3a1a4 pa3auyHbIX TUTIOB

37 Pemenue 3a1a4 pa3auyHbIX TUTIOB

18 CucremaTu3anus 1 00001IeHHEe 3HAHUN IO
teme "XuMHUYeCKre peakiuun"

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

40 cUCTEME XMMUYECKUX 3eMeHToB Jl. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
atomMoB. Du3nyeckre cBOKWCTBA HEMETAIIIOB

41 AnnoTpomnus HeMeTajuloB (Ha mpumepe




KHCIIopoa, cephl, Gocdopa u yriepoaa)

Bogopox: nony4yenue, pusndeckue u

42
XUMUYECKHEe CBOUCTBA. [ uapu bl
["anorensl: HaxXOXEHKUE B IPUPOJIE, CLIOCOODI

43 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOMCTBA
lNanorenoBonopoasl. Baxunelmue

44 KHCJIOPOJICOACPIKAITNE COCTUHEHUS
raJIore€HOB
JlaGopaTopHbIE U TPOMBIIICHHBIE CTIOCOOBI

45 MOJTy4eHUs rajoreHoB. [lpumenenue
TaJIOT€HOB U UX COSTMHEHUH
[IpakTueckas padota Ne 4. Pemenue

46 SKCIEPUMEHTAJIbHBIX 33124 10 TEME
"T"anorensr"
Kucnopon: naboparopusie u

47 MIPOMBIIIIJIEHHbIE CLIOCOOBI TIOJTYUYESHHUS,
(buznueckue U XuMu4yeckue cBoiictra. O30H.
[IpumeHeHue KUCIOpoIa U 030HA

48 OKcubl ¥ IEPOKCHIBI

49 Pemenue 3aaau pa3nuyHbIX TUIIOB
Cepa: HaxOXJeHHE B IPUPOJE, CIIOCOOBI

50 noytyueHusi, GU3NYECKue U XuMUYEeCKHe
CBOMCTBA

51 CepoBosiopo, Cynb(u bl

50 Kucnopoaconepxaiue COeJUHEHNSI CEPBI.

OCOOGEeHHOCTH CBOUCTB CEPHOM KUCIIOTHI




[Ipaktudeckas padora Ne 5. Pemenue

53 SKCIEPUMEHTAJIbHBIX 331a4 1o TeMe "Cepa u
e€ coequHeHus"
A30T: HaX0Xk/I€HUE B IPUPOJIE, CTIOCOOBI

54 MOJTy4eHuUs1, GU3NIECKUE U XUMHUECKHUE
CBOMCTBA. AMMHAK, HUTPUIBI

55 Kucnopoacoaepxaiiue coeTuHEHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeHeHue a30Ta 1 €ro COeTMHEHU.
A30THBIE y10OpEeHUS
docdop: HaXOXKICHUE B PUPO/IE, CIIOCOOBI

57 noJtyueHusi, GU3NYECKUue U XUMUYECKHE
cBoiictBa. ®ocdunpl u pochun

58 Oxkcunbl hochopa, pochopcoaepxarniue
kuciothbl. Cost pochopHOI KUCTOTHI

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y10OpeHUS
[Ipaktuueckas padota Ne 6. Permenue

60 AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U
dhochop u ux coenuHeHU"
Yrnepo: HaXxoKIeHUE B PUPOJIE,

61 IIOTPONHbIE MOIUUKALNY; HU3HUUECKUE U
XMMHYECKHE CBONCTBA, MPUMEHEHHE

2 Oxcup yrnepona(Il), okeunn yrnepona(I1V),
yroJibHasi KUCJIOTa U €€ COn

63 Pemenue 3aaau pa3nyHbIX TUIIOB

64 KpemHuii: HaxoeHue B pUpoJie, COCOObI




MOJTy4eHUsl, GU3HUECKUE U XUMUICCKHEC
CBOICTBa

Oxcup kpemuus(1V), kpeMHueBast KUCIIOTA,

65
CHJIMKAThI

66 [IpuMeHeHne KpEMHUS U €r0 COCANHEHM.
Crexio, €ro noyy4eHue, BUIbl CTEKIIa

67 Pemrenne 3a1a4 pa3nu4HbIX TUIIOB

68 CucremaTtu3zanus 1 000011eHHEe 3HaHUN IO
teme "Hemeramibr"

69 KonTtponbras padota no teme "Hemerammsr"

70 AHanus pe3ynbTaToB KOHTPOJIBHON padoThI,
KOPPEKIHsI OIHO0K
[Tonoxenue metamios B [lepuoanyeckoit

71 CUCTEME XMMHUYECKHUX 2JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS HNIEKTPOHHBIX
000JI104€K aTOMOB METAJIOB

7 O6uue ¢puznyeckue cBOMCTBa METAILIOB.
[IpumeHeHre METaIOB B OBITY U TEXHHUKE

73 Cmuael MetaiioB. Koppo3ust MmeTaioB

74 Pemenue 3aaau pa3nuyHbIX TUIIOB
DIEKTPOXUMHUYECKUH Pl HAIPSHKEHUM

75 MeTaiuioB. OO01IHe crnocoObl MOIy4eHUS
METaJJIOB
OO1ast xapakTepuCcTHKa MeTayloB [A-

76 rpynnsl [leproauyeckon cucteMbl

XUMHUYECKHUX AJIEMEHTOB. HaTpuil u kanuii:
noJtyueHue, GU3NIecKue 1 XUMUIECKHEe




CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U
UX COEIUHEHUN

77

O6mas xapakrepuctuka MetayioB [1A-
rpymibl [leproandeckon CuCTeMbl
XUMHUUYECKUX JIEMEHTOB. Maruuii u
KaJIBLIMI: TIoJTydeHue, pusndeckue u
XUMHYECKUE CBOMCTBA, MIPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHUN

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79

AnroMuHMIL: onydyeHue, Gpuznyeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

80

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCHUIA AJTFOMUHMS,
TUAPOKCOKOMILIEKCHI AIFOMUHUS, UX
IIPUMCHECHHE

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

82

[Ipaktrueckas padota Ne 7. Permenue
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMe
"Metauibl 1aBHBIX OATpymmn"”

83

OOm1ast XxapakKTepUCTHKA METAJIOB
no6ounsIx noarpynn (b-rpymm)
[leproandeckoi CHCTEMbI XUMHUYECKUX
AJIEMEHTOB

84

duznyeckre U XMMHUUECKHE CBOMCTBA XpoMa
n €ro COGﬂHHCHHﬁ, HUX IPUMCHCHUC

85

Baxwuelmne coeqMHEHNsI Maprasia.
[Iepmanranar kanus, €ero OKUCIUTEIbHbIE
CBOICTBA




dusnueckre 1 XUMHUYECKUE CBOICTBA JKeJe3a

86 u ero coequHeHuil. [lomyuenue u
MIPUMEHEHHE CILJIAaBOB XkKeje3a

37 DU3NYECKUE U XUMUYECKUE CBOMCTBA MEIH U
€€ COeIMHEHU M, HX IPUMEHEHNE
DU3NYECKUE U XUMUYECKUE CBOMCTBA IIMHKA

88 U €ro COeTMHEHU, X IPUMEHEHHUE.
'1ApOKCOKOMITIEKCHI IIMHKA
[IpaxTnueckas padota Ne 8. Pemenue

89 AKCIEPUMEHTAIBHBIX 337a4 110 TEME
"MeTaibl TOOOYHBIX MOATPYHH"”

90 Pemenue 3a1a4 pa3auyHbIX TUTIOB

01 O0600111eH1Ee U CUCTEMATH3alNs U3YYEHHOTO
Marepuaia no teMe "Meraisr"

92 KonTponsHas pabora no teme "Mertamib"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKILHsI OIHO0K
Ponp xumun B oGecrieueHuN yCTOWYUBOTO

94 pa3BuTHs yesnoBedyecTBa. [lonstue o
Hay4HbIX METO/IaX UCCIIEIOBAHUS BEIIECTB
Hayunble npuHUUIIBI OpraHUu3alu

95 XUMHUYECKOTO MMPOU3BOJCTBA.
[IpompInuieHHBIE CIOCOOBI TOTYYCHHUS
BOKHEMILIKX BEUIECTB

96 XUMHUYECKOE 3arps3HEHNE OKPYXKarolen
Cpelibl ¥ €ro MoCJeICTBUS

97 XHMHUA U 30POBbE YEIIOBEKA.




JlexapcTBEHHBIE CpEACTBA

Xumus mui. Poiabs xuMuu B o0ecrieueHnu

98 . 1
MHIIEBOM O€30IMaCHOCTH

99 KocMmernueckue u mapproMepHBIE CpEACTBA. |
BrrroBas xumuns
X¥MHS B CTPOUTENBCTBE. BaskHenmne

100 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHbIE 1
MaTepuabl

101 XnUMHS B CETLCKOM XO3STCTBE. 1
Opranndeckre 1 MUHEPAIbHbBIE YI00peHUs

102 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110 1
TeME

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







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

* Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A., JIEBkuH
A.H., Axunonepnoe o0mectBo «M3narenbctBo «IIpocBenienue»
Xumus. 10 knacc. YriuyoseHnsii ypoBeHsb : yueoHuk / O.C.I'abpuensiy,

N.T". Octpoymos, C.1O. ITonomapes- M.: Jlpoda

METOJIUYECKHUE MATEPHUAJIbI IS YUUTEJIA
Xumus 10 knacc. Yruyosennsiid ypoBeHs : yaeoHuk / O.C.I"'aGpuensH,

N.T". Octpoymos,C.1O. ITonomapes - M.: JIpoda

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bubnuoreka [{OK https://myschool.edu.ru/

bubmuoreka LIOK https://myschool.edu.ru/
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