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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanum», TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yuyeOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX opranusanusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npo@uIbHOrO OOydYeHHs, TMPU3BaHO oOOecmeunTh O00IIe00pa30BaTEebHYI0 U
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBJISETCA OJHOW U3 MPUOPUTETHBIX AUCIMUILINH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxenusmu PI'OC COO o B3auMOOOYCIIOBIIGHHOCTH IIeJeH, coaepKaHus,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

eMH(OPMAIIMOHHO-METOIUYECKAsl, peanu3anusi KOTopoil obecrieuynBaet
MOJTyYeHHUE TMPEACTABICHUS O LENAX, COAEpKaHUU, OOIel cTpaTeruu oOydyeHHs,
BOCIIMTAHUS M Pa3BUTHUA OOYYaIONIMXCA CpPEACTBAMM NpPEIMETa, H3y4aemMoro B
paMKax KOHKPETHOTrO Mpoduis;

eOpraHU3allMOHHO-IUIAHUPYIOLIasi, KOTOpasi MPEAYyCMaTPUBAET OIPEIEIICHUE:
IOPUHLUIIOB CTPYKTYPUPOBAaHUS U IMOCIEAOBATEIbHOCTH M3y4YeHUs Y4eOHOTO
MaTepuaia, KOJIMYECTBEHHBIX M KaUeCTBEHHBIX €r0 XapaKTePUCTHK; MOAXOIO0B K
(GopMUPOBAaHUIO COJEPKATEIBHON OCHOBBI KOHTPOJIA U OLIEHKH 00pa30BaTENIbHBIX
JOCTHKEHUN O00YyYarolMXCsl B paMKax MTOTOBOM aTTecTalMM B (pOpME €JUHOro
rOCy/IapCTBEHHOIO 3K3aMEHa 10 XUMHH.

[Iporpamma a1t yriayOIE€HHOTO U3yYEHHS] XUMUU:

*yCTAHABIIMBAET NHBAPUAHTHOE MPEAMETHOE COJIepKaHUe, 00I3aTENbHOE IS
U3Y4YEHHUS] B PAMKax OTAEJBbHBIX NpOoQuUieH, NpelycMaTpUBAET paclpenesieHue U



CTPYKTypUpOBaHME  €ro MO  KJlaccaM, OCHOBHBIM  COJEp KaTeIbHbIM
JTUHUAM/pa3fienaM Kypca;

¢JJAET MPUMEPHOE pacipesiesieHne yueOHOro BpeMEHHU, PEKOMEHTyEeMOTO JJIst
W3YUYEHUSI OTJETbHBIX TEM;

elIpe/yIaraeT MNPUMEPHYIO IMOCJIEAOBATEIBHOCTh HW3YUYEHHS  y4eOHOro
Marepuajia ¢ Y4E€TOM JIOTUKH TOCTPOCHMsI Kypca, BHYTPUIPEAMETHBIX U
MEXKIPEAMETHBIX CBS3EH;

oJJAET METOJUYECKYIO UHTEPIIPETAIIMIO TIeIeH U 3a]]a4 U3YUYEHUs MpeIMeTa Ha
yriayoJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oOmiero  00pa3oBaHUs, COJIEPKATEIHLHONW  XapaKTePUCTUKU  IUIAHUPYEMBIX
PE3yIbTaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHON MPOTPpaMMbl CPETHETO OOIIEro
oOpa3zoBaHus (JINUHOCTHBIX, METAMPEAMETHBIX, TPEAMETHBIX), a TaKXKe C YUETOM
OCHOBHBIX BHUJIOB y4ueOHO-TIO3HABATEIbHBIX JEHCTBUM 0OydarImerocs 1o
OCBOCHUIO COJICPKAHUS MPEIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
PEEMCTBEHHOCTh ¢ OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOT'O OOIIIEro
oOpazoBaHus. 3a TmpeaeIaMyd YCTAaHOBIICHHOW TpOorpaMMON TI0  XUMUH
00s13aTeNTbHON (MHBAPUAHTHOW) COCTABIISIIONICH COACPIKaHUS Y4EeOHOTO MpeaMeTa
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIIONICH,
KOTOpasi OJKHA ONPEAENSIThCS B COOTBETCTBUU C HAINPABICHHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cooTtBercTBHM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro U yriayOJIEHHOrO YpOBHEH B cHUCTEME
mudepeHIIMPOBaHHOTO O0yYEeHHS Ha YpPOBHE CpeIHEro oOlIiero ooOpa3oBaHUS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloM  [OJYYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHEIUAIbHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUIMH B By3aX M OpPTraHU3AIMAX CPEIHETO MPodecCHoHaIbHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wH3ydeHHe MpeaMeTa «XUMHs» OPUCHTHUPOBAHO
MPEUMYIECTBEHHO HA pPACIIUPEHUE U  YIIYyOJIeHHE TEOPETUYECKOU |
MPAKTUYECKON MOATOTOBKH O0YYarONIUXCsi, BEIOPABIINX OMPEACIEHHBINA MPOPUITH
oOy4YeHHsI, B TOM YUCJIE C IEPCTIEKTUBOM MOCIEAYIOMIETO MOIYYSHHSI XUMHIECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MIaHHPYEMBIM pE3yiabTaTaM OCBOCHHUS
denepanbHOil  00pa3oBaTENBEHON MPOTpaMMBbl  CpemHEro o0Imero oOpa3oBaHUs
u3yueHue npeaMera «XUMHUS» OpPUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad
BOCITUTAHUSI W COIMAILHOTO PAa3BUTUS OOyYaromuxcs, Ha (OPMUPOBAHHUE Y HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUI, YMEHHUI paldOHaIu3aluu Yy4eOHOTO Tpyda U



00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX  MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisionuMu npeaMeTa «XUMHEs» Ha YPOBHE YIUIYOJIEHHOTO HM3ydYeHUS
SBIIIOTCS  YIIIyOJNI€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
HeopraHuveckas Xumus». [Ipu ompenenceHuu Moaxo10B K 0TOOPY U CTPYKTYPHOM
OpTraHM3allMKd CONEPKaHUS ATHX KYpcOB B MpOrpaMMe MO XUMHH 32 OCHOBY
npuHATel nojoxkenuss PI'OC COO o paznuuusax 06a30BOro U yriayOia€HHOro
YPOBHEH U3YyUYEHHUs IIpEeaAMETaA.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHWUYeCKass XUMHS» COCTaBISCT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUN, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3YYCHHs MpeaMeTa. JTa chcTeMa
3HaHUW TIOJTy4YaeT OMNpENEIEHHOE TEOPETUYECKOE JOTMONHEHHE, TO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO Ooybluid  00BEM  (HaKTOJIOTHYECKOTO
MaTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3ydeHHUs TpeaMeTa obecreueHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWUYEHHUS OOBEMAa 3HAHUH O XUMHUYCCKUX
DJIEMEHTaX W CBOWMCTBAaX WX COCAMHECHHWN HA OCHOBE PACIIMPCHHS U YTIIyOJICHHUS
NPEJCTaBICHUH O CTPOCHHU BEIIECTBA, XMMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX
NPOTEKAHMS PEaKIMi, paCCMaTPUBAEMBIX C TOYKH 3PCHHUS XMMHYCCKOW KUHCTUKH
U TepMoauHaMHKu. WM3yueHue mnepuoanueckoro 3akoHa u Ilepmoanyeckoit
CUCTEMBbl ~ XMMHMYECKHX  DJJEMEHTOB O0azupyercssi  Ha  COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSICHACTCS C TOYKU 3PEHUSI IHEPreTHUECKUX U3MEHEHUN npu e€ o0pa3oBaHUU U
paspyllieHud, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBanus. M3ydenue
TUTIOB ~ pEaKkiui  JOomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJIU3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kypce oprannuyeckoil XMMHUU TP PACCMOTPEHHUHM PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHEHUN yaenseTcss oco0oe BHUMaHWEe BOIpocaM 00 3JIeKTPOHHBIX 3] deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHHe UMEeT TO, YTO Ha COAEpPKAHHE KypCOB XHUMHH
yrayOn€HHOTO YPOBHS M3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO Mpoduis (TJIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep [JOMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHUH) OKAa3bIBAIOT BIUSHUE CMEXHBIC TIpeaMeThl. Tak, Hampumep,
B COJICpKaHUM TMpeaMeTa NIl KJIACCOB XUMHUKO-(DU3UIecKoro mpoduis O0ibinoe
3HaueHHWe OyayT MMETh DJIIEMEHTHl y4eOHOTO MaTepuayia mo obmel xumuu. [Ipu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJ/IOB MO3HAHMSI, OONTHOCTh 3aKOHOB U TECOPUW B XUMHUU U B (PU3HKE: aTOMHO-
MOJICKYJISIpHAsi TeopHusi (MOJEKYJspHas Teopus B (U3HKE), 3aKOHBI COXPAHCHHS
MacChl W DHEPTUHd, 3aKOHBI TEPMOJAMHAMHUKH, DSJEKTPOJN3a, MPEICTABICHUS O
CTPOCHHHU BEUIECTB H JIPYTOE.



B TO Xe BpemMs B coIepXKaHMM IpeaMeTa JUId KIAcCOB XUMHUKO-
Ounonornyeckoro npoduiis OoNbIIMK yAENbHBIA Bec OyIeT MMEeTh OpraHuYecKas
xumusi. B 3TOM  ciayyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
O0OCTOSITENIBHOTO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aldyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOZST, K MpPUMEpPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JHMOUABI, OCJKH, YIJICBOJbI, HYKJICHHOBBIC
KHUCJIOTBI U Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBE M CBOMCTBAaX MPEACTAaBUTEIEH
OCHOBHBIX KIJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3YYEHUS
CYLIHOCTH MpOoIecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHMS
0OI1IeHaAYYHBIX METOJ/IOB MTO3HAHMS U OMbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHbBIX
3HAaHUM HM3ydeHHe mnpeaMera «XuMUs» Ha yriayOJEéHHOM YypOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMETaMHu, BXOJSIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAaMeThl», «MaremMartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy um3ydyenun yyeOHOro mnpeamera «XuMUsS» Ha YIIYOJIEHHOM YPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOT'O M CPEJIHETO 0011ero oopasoBanus (Ha 6a30BOM
yYpOBHE), 3a7laueil MEePBOCTETNICHHON 3HAYMMOCTH SIBIIA€TCAS (DOPMUPOBAHHE OCHOB
HAyKd XUMHU KaKk o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEeATEIbHOCTU YEJI0BEKa U OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. Pemenue
ATOW 3a7auyd Ha YIIIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoiaraet
peanu3aluio TaKuXx 1eNei, Kak:

e(hOpMHUpOBAaHUE TMIPEACTABICHHUI: O MaTepuaIbHOM €JIMHCTBE MUDA,
3aKOHOMEPHOCTSX U IO3HABAEMOCTH SIBJIEHUN MPUPOJIBI, O MECTE XUMHUU B CUCTEME
€CTECTBEHHBIX HAayK W €€ Beaylleld poii B 0OECIIEYECHUU YCTOMYMBOIO PAa3BUTHUSA
YeJI0BeYeCTBA: B PEIICHUU TTPOOJIEM IKOJOTHUUECKOM, SHEPTEeTHICCKON U THUIIIEBOM
0e30MacHOCTH, B Pa3BUTHUM MEIUIIUHBI, CO3IaHUM HOBBIX MAaTEpUAJIOB, HOBBIX
HMCTOYHUKOB JHEPruu, B OOECIEUEHUM PAlMOHAIBHOIO IMPUPOAOIOIb30BaHUSA, B
dbopMHUpOBaHUM MHPOBO33pEHUA M OOMmIed KyIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIUEHUS K CBOEMY 3J0POBBIO M IMPUPOIHOMU
cpene;

*OCBOCHME CHCTEMBI 3HAaHUM, JIEKAIMX B OCHOBE  XHUMHYECKOU
COCTaBIIIONICH E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa: (QyHIAMEHTATBHBIX
MOHATUM, 3aKOHOB M TEOPUM XMMHH, COBPEMEHHBIX IPEICTABIECHUN O CTPOCHUU
BEIIECTBA HA  pPa3HbIX YPOBHSIX —  aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJIMOJIEKYJIIPHOM, O TEPMOJAMHAMHUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTAX
MPOTEKAHUSI XMUMUYECKUX PEAKIUW, O XMMHYECKOM pPAaBHOBECHM, PACTBOpax M
JTUCIIEPCHBIX  cUcTeMaX, 00 OOIIMX HAay4YHBIX MPUHLIHUIAX XUMHUYECKOIrO
IIPOU3BO/ICTBA;



«(hopMUpOBaHUE y oOyyJaromuxcs OCO3HAHHOT'O MOHUMaHHUS
BOCTPEOOBAHHOCTH CUCTEMHBIX XMMHUUYECKUX 3HAHUU 11 OOBSICHEHUS KITFOUEBBIX
uned u mpoOiieM COBPEMEHHOW XUMHH, ISl OOBSCHEHHS W IPOTHO3UPOBAHUS
SBJICHUN, HWMEIONIMX €CTECTBEHHO-HAYYHYIO MPUPOAY; TPaMOTHOTO pEIICHUs
npo0JieM, CBSI3aHHBIX ¢ XUMUEH, TPOTHO3UPOBAHMS, aHAJIN3A U OLEHKH C TTO3UIINI
HKOJIOTUYECKON 0e30MacHOCTH MOCIAEACTBUI OBITOBOW M IPOU3BOJCTBEHHOU
NEATeIbHOCTH  4eJOBeKa, CBA3AHHOM C  XMMHYECKUM  MPOU3BOJACTBOM,
HCIIOJIb30BaHUEM U MEPEepabOTKON BEIECTB;

eyryOJICHHE MPE/ICTABICHUN O HAYUHBIX METOJ/IaX MO3HAHUS, HEOOXOIUMBIX
JUIsT TpUOOpETEeHUsI YMEHUN OpPUEHTHPOBATHCS B MHUPE BEIIECCTB U OOBSICHEHUS
XUMUYECKUX SBICHUM, MMEKIINX MECTO B TMPUPOJAE, B MPAKTHUYECCKOU
NESATeIbHOCTH U TTIOBCETHEBHOM KU3HH.

B nnane peanuzaiuu nepBOOYEPEIHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOIIUX
(GYyHKIMI 1IETOCTHOM CHUCTEMBI CPEJHEro oO0Imero oOpa3oBaHUsS TPH HU3YUYCHUH
npeamera «XUMHUS» Ha  yrIIyOJIEHHOM  YpPOBHE OCOOYH  aKTyaJdbHOCTh
npuoOpeTaroT TaKue 1eJU U 3a7a4H, KakK:

eBOCITUTaHUE YOCSKIEHHOCTH B ITO3HABAEMOCTH SIBJICHUW MPUPOJIBI, YBAKCHUS
K MPOIECCY TBOPUECTBA B 00JIACTH TEOPETUUECKUX M MPUKIAJTHBIX UCCIETOBAHUM
B XUMHH, (POpMUPOBAHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU;

epa3BUTHE MOTHUBAIIMM K OOYYEHMIO M TIO3HAHHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJII0O M CaMOBOCHIHTAHHIO HAa OCHOBE YCBOEHHS OOIIEUYEIOBEUECKUX
IICHHOCTEH;

epa3BUTHE TO3HABATEIILHBIX MHTEPECOB, MHTEIUIEKTYalIbHbIX U TBOPUYECKUX
criocoOHOCTeH o0y4Jaronuxcs, GopMUpOBaHUE Y HUX CO3HATEILHOT'O OTHOIICHUS K
caM000pa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHMIO KaK YCIOBHUIO YCIEHTHOM
npodeccuoHaIbHOM U 00IIECTBEHHON NIEATeNbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 37I0POBBIO M IOTPEOHOCTH B 37I0POBOM 00pase KU3HHU;

e(hOpMHpPOBAHNE YMEHHH W HABBIKOB Pa3yMHOTO MPHUPOIOINOIH30BAHUS,
pa3BUTHE OKOJOTHYECKOW KYIbTypbl, NPUOOpPETEHUE OIbITa OOIIECTBEHHO-
MIOJIE3HOMN DKOJIOTUYECKOMN AEATEIHbHOCTH.

OOmiee YHMCIO 4YacoB, MPEAYCMOTPEHHBIX [JIi W3yYEHUS XUMHH Ha
YTIIyOJICHHOM YPOBHE cpeaHero oomiero oOpasoBaHus, coctaBiseT 204 yacoB: B
10 xnacce — 102 yaca (3 yaca B Hepento), B 11 kmacce — 102 uvaca (3 uvaca B
HEJIEJIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W  3HaYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTAaBICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. Mexanuzmbl 00pa30BaHus KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JJOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMyJbl pa3jIUYHBIX BHJAOB: pa3BEPHYyTas, COKpallEéHHas,
ckenetHas. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dynkimonanbHo rpymme. ['omonorusa. 'omonornyeckue psasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBaHUE U TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJIEKYJ
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

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



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

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Owas ¢hopmysna, HOMEHKIATypa U uzomepus. OcoO0eHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonorudyeckuii psii ankeHoB, o6O1mias (opmylia, HOMEHKIIATYpa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUHEHUS, 3aMEIICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyaupogarivie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHHUS U XUMHUECKHUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

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

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

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



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTku HEPTH, UX TPUMEHEHHUE B MPOMBIILICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

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

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

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

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

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

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

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl osrydyeHus U npuMeHnenue penona. GenondopmaibaeruaHas cModa.

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

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

Cnoxubie 3¢upsl. ['oMonornueckuii psg, oOmas (opMymna, u3oMepus H
HOMEHKJaTypa. PU3NUYECKMEe U XUMHUUYECKHE CBOWCTBA: THUIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupswl. Ctpoenue, Gpuznyeckue 1 XUMUUECKHUE CBONCTBA KUPOB: THAPOJIU3 B
KHUCIION U 1IeJI0uHON cpeqe. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIIUX OCTATKH
HETPEeICNIbHBIX JKUPHBIX KUCTOT. JKUpbl B Ipupoe.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, MX MOIOIIIEE JICHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
U Tonmcaxapuibl). MoHOcaxapuabl: TIIOKO3a, (pyKTo3a, Tamakrto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIOKO3BI, €&
3HAYCHUE B KU3HECACATEIBHOCTH OpranusMa. /[ucaxapuapl: caxapo3a, MaIbTO3a U
JakTo3a. BoccranaBnuBaronye 1 HEBOCCTAHABIMBAIOIIME aucaxapubl. [ naponus
nucaxapusioB. Haxoxaenue B mpupojie u npuMeHenue. [lomucaxapuibl: Kpaxmad,
IIMKOTeH W 1eurosio3a. CTpoeHHe MakpOMOJEKYJ KpaxMaya, TJIMKOTeHa W
HeJUTI0JI03bl.  DHU3MYECKHWE CBOMCTBA Kpaxmajda M IEJUIIOJIO3bl. XHUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIM3, KAYeCTBEHHas peakius ¢ HOJOM. XUMHYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THUIAPOIHN3, TodydeHue 3¢GUpoB I1eItosio3bl. [loHsTtue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAIbHBIE METOIbl HW3YUYCHMsI BEIIECTB M HUX MPEBPAIICHUMN:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHUPTA JUXPOMATOM Kayiusl (BO3MOKHO MCIOJIb30BaHUE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTUYECKWEe, TMEePBUYHBIC, BTOPUYHBIE UM TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOW KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpUMEHeHue anudatuyeckux aMuHOB. [lonmydyeHuwe aHWiIMHA U3
HUTPOOEH30IA.

AmMuHOKucn0Thl. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaKius TMOJUKOHACHCAIIMK, O0pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

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

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

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUM —
MOJIMMEPU3ALIMS U TTOJIMKOHIECHCAIIHSL.



[Tonumepubie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOIUMETUIMETAKpWIAT, MOJUKapOOHATHI,
noNMdTHICHTepeTanaT). Y THin3anus U nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIH KayuyK, CUHTETUYECKHE KaydyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIlPOH U JIaBCaH).

[Tonumepsr CIEIUAIBHOTO Ha3HA4YCHUS (Tedon, KeBJap,
AIEKTPONPOBOISAIIME TOJMMEPBI, OMOpa3iiaraeMble IOJTUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcc,
Kay4yKOB, pEIICHUE OSKCIEPUMEHTAIBHBIX 3a7ady 1o Teme «Pacmo3naBanue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue wmoiiekyaspHord (OpMysibl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJICHUE
MOJICKYJISIDHOM  (DOPMYJIBI  OPraHMYECKOTO COEAMHEHUs 10 Mmacce (00BEMY)
POJIYKTOB CTOpaHus, MO KOJUYECTBY BemiecTBa (Macce, 00BbEMY) MPOIYKTOB
peakluud W/WIM HCXOJHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HA OCHOBE €ro XMMHUYECKHMX CBOMCTB WJIHM CIIOCOOOB
NOJIYYEHHUS, OMpEeJeTeHNe MOJIM BbIXOJa MPOAYKTa PEaKIUU OT TEOPETHUYECKHU
BO3MOKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYCHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAy4YHBIX TIOHATUM, TaKk ¥ TOHATHHN, TPHUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIEC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: Marepus, arToM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
HSHEPreTUYECKU YpPOBEHb, BEIIECTBO, TENIO, OOBEM, arperaTHoe COCTOSHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIUs,
Macca.

buonorusi: knmetka, opraHu3M, JKOcHCTeMa, Owuocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIN THUI THUTaHUS, OpOKEHUE,
doTtocuHTEe3, bIXaHWE, OCJKW, YIJICBOABL, JKUPHI, HYKICHHOBBIC KHUCIOTHI,
(dbepMeHTHI.

I'eorpadus: nosie3Hbie UCKOMaeMbie, TOILIUBO.



TexHomorus: IMUOICBLIC TIPOAYKTBI, OCHOBBI pallMOHAIIBHOI'O IIMTAHUA,
MOIOIIKUE CPCACTBA, MaTCpHAJIbl N3 UCKYCCTBCHHBIX U CHUHTCTUYCCKNX BOJIOKOH.

11 KVIACC

OBILIASA N HEOPTAHUYECKAS XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

AtoMm. CocTaB aTOMHBIX sep. XuMHA4YecKui 3ieMeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKHE YPOBHH U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudukarus XuMuuecKux 3JeMeHTOB (S-, -,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONEeKTpOHHbIE KOHPUTYpaAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpaIlM HOHOB.
DIEKTPOOTPUIATEIHBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucteMa XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa. CBsi3p nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHON TEOpUEH  CTPOCHHUSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX DJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEepHojJaM. 3HAYeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUYecKass CBA3b. Buabl XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTajinyeckas. MexaHu3Mbl 00pa3oBaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHS U ITIMHA CBs3H. [10JIpHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICCTBUS.

BajleHTHOCTP M BaJlEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (Ha MPUMEPE COEAUHEHUN
3JIEMEHTOB BTOPOI'O MEPUOIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaHIbl. 3HAYECHUE KOMIUICKCHBIX COCTUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpHOIO M HEMOJIEKYJISIPHOIO  CTPOEHHUsA.  |HIBI
KPUCTAJTTMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHLEHTpauus. HaceleHHbie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpUBHUAIIbHbBIC
HAa3BAaHUS OTJECIbHBIX NMPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanus XMMHUECKHX peakUuil B HEOPraHUYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAaHEHHS] MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM NpPHU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUECKUX PEaKIIHi.
TepMoXuMHYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3iuYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kaTanu3aTopsl.

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

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOIHBIX PAcTBOPOB: KHUCIOTHAsl, HEWUTpasbHas,
miesnounas. Bomoponueiii nmokaszatens (PH) pactBopa. I'maponus comneid. Peakiuu
HOHHOT'0 OOMECHA.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKHCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUSS M BOCCTaHOBJICHWUSI.
Baxneiimume OKUCIUTENIM W BOCCTAHOBUTENIW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

OKCMEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W HUX IPEBpAILCHUN:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTUUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH M TOJOXKEHUE XHUMHUYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tomoxxenne HemeraimioB B llepuognyeckod  CHUCTEME  XMMHUYECKHX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS WX aTOMOB. DU3MYECKUEC
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONUS HEMETAUIOB (HAa MpUMEpe KHUCIOpPOa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
MeTaJUlaMd M  HEMeTalllaMHM, BOCCTaHOBHUTEJIbHBIC CBOWCTBA. [ MAPHUIBI.
TonaruBHBIEC 3JIEMEHTHI.

I'anorensl. HaxoxaeHue B mpupoje, CHOCOOBI MOMydeHHS, (HU3UUCCKHE H
XUMHWYECKHE CBOMCTBA. | aloreHoBOIOpObl. BaxkHeWne KUCIOpOICOAEPHKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHbIe W MPOMBIIIICHHBIE CITOCOOBI TOIYUYSHUS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble M MNPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
Kkuciopona. PU3NYECKUE U XUMHUYECKHE CBOMCTBA W NMPUMEHEHHE KHUCIOpOJa U
030Ha. OKCUABI U TEPOKCUBI.



Cepa. Haxoxpaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBorctBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepoi(VI1). Cepuucrtas u cepHasi KUCIOTHI U uX coiu. OCOOEHHOCTH CBOICTB
cepHOU KUCHOThI. [IpuMeneHnune cepol U €€ COEAUHEHNM.

Azor. Haxoxzaenue B mpUpoAe, CHOCOObl MONY4YeHHs, (PU3HUECKHE WU
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI ¥ UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHune azora
U €ro COeIMHEHHUI. A30THbIE Y10OpEHusl.

®ochop. Haxoxnenue B mpupoje, CHocoObl MONY4YeHHs, (PU3NYECKHE U
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrnepon, HaxoXIeHHE B TpUPOJE. AJUIOTPOINHBIE  MOJUDUKAIIUN.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Okcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
coJii. AKTUBHPOBAHHBIN yroib, afcopOuus. DymiepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJAOM, U €T0
COEIMHEHUMH.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJydeHUs, (PU3NYECKHe U
xumu4deckue cBoiictBa. Oxcua kpemuusi(1V), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeqnHeHnil. CTEeKII0, ero noJiydeHue, BUJIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuoanueckoil cucTeMe XMMHUYECKUX BJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmuiaBbl METAILIOB.

DNEeKTPOXUMUYSCKUN psAJ  HampspDkeHW MeTtauioB.  OOmme  CrocoOsbl
HOJIyYEHUs METaJIIOB: TUAPOMETAILTYPIrUs, NUPOMETAILTYPIus,
anexkrpometamnyprusi. Ilonsitue o koppo3unm metamioB. CrnocoObl 3alIUThl OT
KOpPPO3UH.

OO6mrast xapakrtepuctuka meTawioB |A-rpynmsl [lepuomnueckoit cuUCTEMBI
XUMHYECKUX DJIEMEHTOB. Hatpuii wu xkanumii: mnonydeHue, ¢GU3HUECKHE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mrast xapakrepuctuka metamuioB |IA-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJlydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBONCTBAa, NPUMEHEHUE IMPOCTHIX BEIIECTB M HX COCAUHEHUH.
XKeécTkoCTh BOABI M CIOCOOBI €€ yCTpaHEHUS.

ANIOMUHUIN: TIONTy4eHHE, (GU3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro CcoeluHeHui. AMQOTEpHbIE CBONCTBA OKCHIA U
TUAPOKCHUA ATIOMUHUS, THAPOKCOKOMIUIEKCHI AJIFOMUHUS.



OOmast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepnoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Du3nMYECKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U guxpoMartsbl, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonyueHrne U NnpUMEeHEHUE XpoMa.

OU3UYeCKUe Y XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranuna(VIl) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

du3nYecKue U XMMUUYECKHE CBOMCTBA Keje3a U ero coeauHeHuil. OKCuasl,
ruapokcuanl u conu xkenesza(ll) u sxxeneza(lll). [Tonyuenue u mpuMeHeHuUe xee3a
Y €ro CILJIABOB.

DU3UUECKUE U XMMUYECKUE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyyenue u
NPUMEHEHUE MEJIU U €€ COSTUHECHUM.

[Muuk: nomydyeHue, (PU3MYECKUE W XUMHYECKHUE CBOHMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
[IMHKA U €TO COCIMHEHUM.

ODKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaIlCHHUIL:
u3ydeHue o0pasllioB HEMETaJUIOB, TOpeHue cepsl, pocdopa, xenesa, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJI0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), B3aMMOJIEUCTBUE IIMHKA U jKelie3a C PacTBOPaMHU KHUCIOT H
IeJI04Yel, KAYECTBEHHbIE PEAKIIMY HA HEOPTaHUYECKUE aHUOHBI, KATHOH BOJAOPOJa
U KaTHOHBl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHMS W ILMHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«l"anorensr», «Cepa u e€ coemuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX MOATPYIID», «MeTanibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumun B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3allui XMMUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
CIOCOOBI MOTYYEHHUS! BAKHEHIITUX BEIIECTB (Ha MpUMEPE MPOU3BOICTBA aMMHUAKa,
CEepHOU KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCHEACTBHUS.
Ponp xumuu B o0ecrieueHnH SHEPreTuueckoil 0€e30MacHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Pojab XuMuu B pa3BUTUHA MENULIMHBI.

XVMHUS TIAITU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBKU. Ponb xumun B
o0ecreyeHuy NUIeBO 0€30M1acCHOCTH.



Kocmernueckue u mnapdromepHbie cpenactBa. beitoBas xumud. [lpaBuna
0e30MacHOr0 MCIHOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

XUMHS B CTPOUTENBCTBE: BAXKHEHIINE CTPOUTENIbHBIE MaTepuaibl (LIEMEHT,
OCeTOH).

XuMHS B CeNIbCKOM X03sicTBe. OpraHM4ecKue 1 MUHEPAJIbHbIE Y100pEHUSI.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MaTe€pUalibl, KPACKH, CTEKJIO, KEpaMHUKA.
Marepuansl 11 5ekTpoHuky. HanotexHonoruu.

PacuétHnie 3agaun.

Pacuéthi: Macchl BemniecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM O00BEMY OHOTO M3 Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBAa BeIleCTBa) MNPOAYKTOB PEAKIUH, €CIH OJIHO U3
BEIIECTB MMEET MpUMeEcH, Macchl (00bEMa, KONMYECTBA BEILECTBA) MPOJYKTa
peaKkLnM, €CIM OJHO M3 BEUIECTB JaHO B BHJE pacTBOpa C ONPEACIEHHOU
MacCOBOM JOJIEM pPACTBOPEHHOIO BEIIECTBA, MAacCCOBOW [JOJIM U MOJIAPHOU
KOHIICHTpPALlMM BEILIECTBA B pPAacTBOPE, JOJM BbIXOAA IMPOAYKTA PpPEAKLUU OT
TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuszamuss  MeXnpeaIMETHBIX  CBsI3€l  NpuU  M3ydyeHHMM oOwmed u
HeopraHu4ecko XxuMuu B 11 Kilacce ocyIecTBisIeTcs 4epe3 UCIOIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHUH, TaK U MOHATHH, MPUHSITHIX B OTAEIBHBIX
[IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO1ue ecTecTBEHHO-HAyUHbIe NIOHATUSA: SIBJICHHE, HAYYHBIN (PaKT, TUIOTE3a,
TEOpHsi, 3aKOH, aHaJu3, CHUHTE3, Kiaccu(uKalus, NepUOAUYHOCTb, HAOIIOEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEIb, MOJIEIUPOBAHUE.

®usuka: Marepus, MHUKPOMHp, MaKpOMHp, aTOM, D3JIEKTPOH, IIPOTOH,
HEUTPOH, HUOH, U30TOIIBI, PAJTHOAKTUBHOCTb, MOJIEKYJIA, DJHEPIETUYECKUN YPOBEHbD,
BEIIECTBO, TeNO, OOBEM, arperaTHOe COCTOSIHME BEIECTBAa, HACaJbHBIA Ta3,
¢u3nyeckue BeINYNHBI, €AMHULIBI U3MEPEHUs1, CKOPOCTb, IHEPTHs, Macca.

buonorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
U MHUKPODJIEMEHTBI, O€JIKH, KUPBI, YTIIE€BOIbI, HYKICUHOBBIE KUCIIOThI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITIOTOK SJHEPIUU B DKOCUCTEMAX.

['eorpadus: MuHepabl, TOPHBIE MOPOJbI, TOJE3HBIE HUCKOMAaeMble, TOIUIMBO,
pecypchl.

TexHOoIorHusA: XUMHYECKass IMPOMBIIIJIEHHOCTh, METAJLTYPrUs, CTPOUTEIbHbIE
MaTepHUallbl, CEIbCKOXO35MCTBEHHOE NPOU3BOJACTBO, NMUIIEBASI IMPOMBIIIECHHOCTD,
dapmarieBTHUECKAS IIPOMBIIIJIEHHOCTb, [IPOU3BOACTBO KOCMETUYECKUX
IIpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpPHATOB, JJIEKTPOHHAS
IIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTU M CAMOOIPEAEIEHUIO; HATMYNE MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

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

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX U MO3HABATEIBHBIX 3aJ]lay, BBHIMOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHMS] K MCTOPUYECKOMY M HAy4YHOMY HAacJIEeIUI0
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIMH, CBA3aHHBIE C XUMUUECKUMU SIBIICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS TOCJEIACTBUMN
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJroicHUsT TIpaBUJl Oe30MacHOro oOpalleHus ¢ BellecTBaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (YMOTpeOIeHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAIIPaBJIEHHOCTHU (B paMKax CBOErO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAWBUIYAIbHON TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH IIeTIECO00Pa3HOTO OTHOIICHUS K TPHUPOAE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAaHUS JOCTIKCHUN XUMHUHU IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
OUMBWIN3ALUMA: B €€ T'yMaHUCTUYECKOW HAIpaBICHHOCTH W Ba)XXHOM pOJIM B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBU YCTEIIHOTO TPYJa U DKOJOTHYECKH KOMGMOPTHON KU3HU KAKIOTO HieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIHM3a U OOBSICHEHUS SBIICHUN OKPYXKAIOIIEr0 MHUpa U
MIPOUCXOMAIINX B HEM M3MEHEHU, YMEHUS JIeJIaTh 000CHOBAaHHBIC 3aKIIFOUCHUS HA
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJZa B pa3nuyHbIX chepax npodecCHoHaNbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIICHAYUYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BaHKE, HAOIIOEHUE, U3MEPEHHUE, DKCIIEPUMEHT U IPYTHeE);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS U yYHUBEPCAIbHbIC YYCOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThI AESITEIbHOCTH C TOCTABIECHHBIMHU LIEJISAMU;

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

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTM U TMPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUUYeckas Qopmylsia, YpaBHEHHE XUMHYECKOU



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIa/ICTh OCHOBAMH METOJOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHUYECKHUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
NIO3HAHUSA W OCHOBHI JIJIs1 (DOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIICAOBAHMS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PCIICHUS TPAKTHYCCKUX 3a]ady, NPUMCHCHHIO Pa3IUIHBIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaTu3UpoBaTh MH(POPMAIUIO PA3NMYHBIX BUAOB U (Hopm
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMBIT KCIOJIb30BaHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadecTBE CpeacTBa mpu pabore ¢
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

MCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATIISITHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKIa€MOM TEMBI B X0J1€ 1UAJI0Ta U/WUIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENTIOKEHHUS
OTHOCUTEJIBHO BBIIIOJIHEHUS IIPEJIOKECHHON 3a1a4H;

BBICTYIIATh C IMPE3CHTALMEN PE3YIbTAaTOB II0O3HABATEIILHON JCATEIBHOCTH,
IIOJIy4YEHHBIX CAMOCTOSTEIBHO WIIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJHEHUN
XUMHYECKOT0 SKCHEPUMEHTA, MPaKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaju3alun yueOHOTO NpoeKTa, U POpMyIupOBaTh BHIBOIbI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HMCCIECAOBAHUN IMYTEM COIJIACOBAaHMUS IMO3ULHMN B
X071e 00CYX/I€HUSI © 0OMEHA MHEHUSIMHU.

PeryasiTuBHbIE YHHUBepPCAJIbHbIE Y4eOHbIE 1eiCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh W OCYIIECTBIISITH CBOIO TO3HABATEIbHYIO
NEATENbHOCTh, ONpeAessiss €€ LeJd M 3aJayd, KOHTPOJHUpPOBAaTb M IO MEPE
HEOOXOAMMOCTH KOPPEKTUPOBATH IMpeJjlaraéMblii  aJlrOpUTM JEUCTBUN TIpHU
BBITIOJIHCHUU YYEOHBIX M HCCIEI0BAaTEIbCKUX 3aJlad, BBIOMpaTh Hauboiee
3 PeKTUBHBIN C€MOCOO0 MX pemieHus ¢ Y4ETOM TMOJYyYCHHS HOBBIX 3HAHUM O
BEIIIECTBAX U XUMUYECKUX PEAKIHUIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLECHKH.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
ypOBHE Ha YPOBHE CpEAHEro OO0IIero oOpa3oBaHUsS BKIIOYAIOT CrelnudUUecKue
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
0 OCBOCHHIO, MHTEPIIPETAIIUU U MPEOoOpPa30BaHUIO 3HAHUM, BHUJIBI JI€ITEILHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHUA M NMPUMEHEHUIO 3HAHUN B PA3IMYHBIX YYEOHBIX
CUTyalusiX, a TAKKE B PEaJIbHbIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C XUMHEH. B
[porpaMMe II0 XHMHUM MPEAMETHBIE PE3YyJbTaThl IMPEICTABICHBI MO T0JaM
M3y4YCHUS.

10 KJIACC

[IpenmeTHble pe3yabTaThl OCBOEHHS Kypca «OpraHudeckas XuMUS»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
Pa3BUTHA YEIOBEUECTBA B PEUICHUH MPOOJIEM IKOJIOTMUYECKOM, SHEPTeTUUYECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3JJaHUH HOBBIX MaTEpHUAJOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B o0ecrieueH palMOHAIBLHOTO
MPUPOJIONONIB30BAHUS, B (POPMHUPOBAHUU MHPOBO33PEHUSI M OOIIEH KYyJIbTYpbI



YeJIOBEeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeEnE;

BIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraOIINE NOHATHS — XUMAYECKUHN 2JIEMEHT, aTOM, JIPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, O-aroMHBIE OpPOWTAIM, OCHOBHOC M BO30YXIEHHOE
COCTOSIHUSI aToMma, TUOpUAu3alMs aTOMHBIX OpOWTaned, HOH, MOJIeKYIa,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIAEPOAHBINA CKENET, (yHKIMOHAIbHAS
rpynna, pajaukain, CTpyKTypHble ¢GopMyibl (pa3BEpHYThIe, COKpalll€HHBIE,
CKEJIETHBIE), M30MEpUs CTPYKTypHass M MPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAs), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHCIIOPOJI- U a30TCOJEPIKAILNE OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3B€HO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS; TEOPUHU, 3aKOHBI
(nepuonnueckuii 3akon JI. WM. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAaHEHHUS
U TpEeBpallleHUs] HSHEPrud MpU XUMHYECKUX pPEaKlusaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUSA, JIEKAIIHE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHMYECKUX SIBIICHUIl; MTPEACTABICHUS
O MEXaHM3MaxX XMMHUYECKUX pPEaKLMM, TEPMOAUHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTAX UX IPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U IPYIIII aTOMOB
B MOJIEKyJIaxX (MHAYKTUBHBIA U Me30MepHbIN 3¢ ¢ekThl, opuenTanTsl | u Il pona);
(pakTOJIOTMYECKUE CBEACHUSA O CBOMCTBAaX, COCTaBe, MOJYyYEHUH M O€3011acCHOM
UCTOJIb30BaHUM Ba)XKHEHWIINX OPraHUYECKUX BELIECTB B OBITY M HPAKTUYECKOM
JESTeIbHOCTH  4YEJOBEKa, OOIMX  HAy4yHBIX  IMPUHLUUIAX  XUMHUYECKOTO
IPOU3BO/ICTBA (Ha MPUMEpPE MMPOU3BOJCTBA METAHOA, IEPEpabOTKU HEPTH);

c(OpPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSATHUH,
YCTaHABIMBATh UX B3aUMOCBA3b, HUCIIOJIB30BaTh COOTBETCTBYIOIUME IOHATUA IIPU
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHEHNN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIB30BATh XUMUYECKYI0 CUMBOJIMKY JUIS COCTABJICHUS MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (HOPMYIT OpraHUYEeCKUX
BEILIECTB;

COCTaBJIATh YPABHEHMsS] XMUMMYECKHX PEAKIMU M PACKPBIBATH UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUMA  TOCPEICTBOM  COCTAaBJICHHS
ANIEKTPOHHOTO OajlaHca »JTUX peaklUHid, peakuuid HOHHOro OoOMEeHa NyTEM
COCTaBJICHUS UX ITOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;

M3rOTaBIMBATh MOJEIH MOJIEKYJI OPTaHMYECKHUX BEIIECTB ISl WILTIOCTPALAU
MX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;



c(hOpMHPOBAHHOCTh YMEHHWH: YCTaHABIMUBATh MPUHAIICKHOCTh W3YUCHHBIX
OPraHWYECKUX BEIIECTB 1O HX COCTaBy M CTPOCHHUIO K OIpPEACIEHHOMY
KJIaccy/Tpynne COEIUHEHWH, JaBaTh MM Ha3BaHUSA IO CHUCTEMATHYECKOI
Homenknarype (IUPAC) u nmpuBoauTh TpUBHAIBHBIE Ha3BaHUS NJIA OTACIBHBIX
MIPEICTaBUTENICH OPraHUYECKUX BEHIECTB (ITUJICH, allEeTUJICH, TOIYOJI, TJIUICPHH,
ATWICHIJIMKONb, (EeHOJ, (GopMaabACTHU/l, alleTalbJCTH I, alleTOH, MypaBbUHAs
KHCIIOTa, YKCYCHAsI KHCIIOTa, CTeapUHOBAs, OJICMHOBAS, MATbMUTHHOBAS KHCIIOTHI,
TJIAIWAH, aJaHWH, MalbTo3a, (pyKTO3a, aHWIMH, TUBUHUJ, HW3OTPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpPraHUYECKUX COCIUHCHUAX (KOBaJICHTHAs W WOHHAas CBS3b, G- M T-CBS3b,
BOJOPOJHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKECHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. BytiepoBa s 00bSICHCHUS 3aBUCHMOCTH CBOWCTB
BEIICCTB OT UX COCTAaBa M CTPOCHMS;

chOpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEPU30BaTh  COCTaB, CTPOCHHE,
du3nUeckre W XUMHUYCCKHE CBOMCTBA THIMYHBIX MPEACTABHTEIICH Pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJKaJIMCHOB,
QJIKWHOB, apOMAaTUYECKUX YTJIEBOJIOPOJOB, CIUPTOB, AaJbJECTUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TPOCTHIX U CJIOXKHBIX A(DUPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMHHOKHCJIOT, OEJIKOB, YIJEBOJOB (MOHO-, IH- W TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKJIY  HUMH  yYpaBHEHUSMH
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIUH C MCIOJB30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMHUPOBAHHOCTh YMEHHS IIOJATBEP)KIAaTh Ha KOHKPETHBIX IPUMEpPaX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COSAUHEHUN OT
KpPaTHOCTH Y THIIA KOBAJCHTHOM CBS3H (G- M T-CBSI3M ), B3AUMHOTO BIIUSIHHS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UICTOUYHUKH YTIIEBOAOPOTHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTUYECKOE IPUMEHEHHE MPOTYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHHM O €CTECTBEHHO-HAaYYHBIX
METO/IaX MO3HAHWS — HAOJIONICHUH, U3MEPECHUU, MOJICITUPOBAHUH, YKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIE orepanuu
MBICIIUTEJILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,
CUCTEMaTH3allUI0, BBISABICHUE MPUYMHHO-CIICJCTBEHHBIX CBS3€H — IJIST M3YUYCHHS
CBOWCTB BEIIECTB U XUMUUYECKUX PEAKIINM;



c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSMU U TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MaTEepUaIbHOTO €IMHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM U ypaBHEHUSM XUMHUYECKUX PEAKIUN C MCIOJIb30BaHUEM (hU3MUECKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BEI[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACU€Thl MO HAXOXKACHUIO XUMUYECKOU
dbopMysbl BelIeCTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
POJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIIEHUBATH
C TMO3WIMH  DKOJOTMYECKONW  O€30MacHOCTH  TMOCJEACTBUS  OBITOBOM
IIPOU3BOJCTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEIIECTB, UCIIOIL30BaTh MOJYYCHHBIC 3HAHUS VISl IPUHSTHUS TPAMOTHBIX PEIICHUN
poOJieM B CUTYaIHSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHHO TUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUI SKCMEPUMEHT (TOJIydEeHUE U HW3YYEHHE CBOWCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIUU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHMYECKUX BEIIECTB, PEUICHHWE AKCHEPUMEHTAJIbHBIX
3a/lady 10 PAaClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMpaBuUI
Oe3omacHoro oOpalieHusi ¢ BelIeCTBaMU U JIA0OPATOPHBIM O0OPYAOBAHUEM,
dbopMynupoBaTh 1€Nib HUCCIENOBaHUA, TNPEJICTaBISATh B pazIu4yHON ¢dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIF01aTh MpaBUia SKOJIOTHISCKU 11e7IeCO00pa3HOTO MOBEACHUS B OBITY U
TPYJIOBOW JEATEIbHOCTU B LIEJAX COXPAHEHUS CBOETO 3[0POBbs, OKPYKAIOIIEH
MIPUPOIHOM CPEIbl U JOCTUKEHUA €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC TTokazaTtens [K;

aHAJM3UPOBATH 1€JIECO00Pa3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBIIINICHHOCTH U B OBITY C TOUKH 3pEHUS COOTHOIICHUS PUCK-TIOJB3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBJIATH IICJICHANPABICHHBIN TMOUCK
XUMUYECKOW MHPOPMALIUU B Pa3IMYHBIX UICTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAM3UPOBATh XUMHYECKYIO0 WH(MOpMAINIO, mepepadbaTeiBaTh €€ M MUCIOIb30BaTh

B COOTBETCTBHUU C MOCTABJICHHOMN y4eOHOM 3agadeH.
11 KJIIACC



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

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M IIO3HABAEMOCTHU SBIICHUM NPUPOAbI, O MECTE U 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JaHUM HOBBIX MATEPHAIOB, HOBBIX
HMCTOYHUKOB JHEPruu, B OOECICUCHHM PAlMOHAIBHOIO MPUPOIOIOIL30BaHUS, B
dbopMuUpOBaHUM MUPOBO33PEHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU

cpene;
BJIAJICHUE  CHCTEMOM  XUMWYECKMX  3HAaHWH, KOTOpasi  BKJIIOYAECT:
OCHOBOIIOJIATAIOIINE TOHITHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJIEKTPOHHAS 00010YKa aToma, S-, P-, d-aToOMHBIE OpOUTAIH, OCHOBHOE H
BO30YXIEHHOE COCTOSHUS aToma, THOpuaM3alius aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, OJIEKTPOOTPUIATEIBHOCTb, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKAsi PEHIETKa, XUMHUYECKasi peaklusi, pacTBOp, JJIEKTPOIUTHI,
HEDJICKTPOJIUTBI, DJIEKTPOJIUTHUYECKAs JUCCOLMALMs, CTEIEHb JIHUCCOLMALNH,
BOJIOPOJIHBIM  MOKa3aTeldb, OKHCIUTENh, BOCCTAHOBHUTENb, TEIUIOBOMH 3 EKT
XUMHUYECKOU PEaKLUH, CKOPOCTh XUMMUUYECKON PEaKLMHU, XUMHUUYECKOE PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUs DJIEKTPOJUTUYECKON AUCCOLMALNU, TEPUOTUYECKUI
3akoH /.. MenneneeBa, 3aK0OH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUS U
[IPEBPAILICHUS] SHEPTUM NPU XUMHUYECKUX PEAKLMAX, 3aKOH IOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JICHCTBYIOLIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3BIK
XUMHHM, MHUPOBO33PCHUECKHE 3HAHUA, JIeKallMe B OCHOBE IIOHUMaHUS
IPUYUHHOCTH U CUCTEMHOCTH  XUMHYECKHX  SIBJICHUM;  COBPEMEHHBIC
MPEJCTABIEHNUS] O CTPOCHHUM BEIIECTBA HA ATOMHOM, WOHHO-MOJICKYJISIDHOM H
HAJIMOJICKYJIIDHOM ~ YPOBHSIX; MPEACTABICHHAS O MEXaHU3MaxX XUMHUYECKHUX
peaKkuuii, TEPMOAMHAMHYECKMX M  KHHETHYECKUX 3aKOHOMEPHOCTIX  MX
MIPOTEKAHUs, O XMMHYECKOM PaBHOBECHH, PACTBOpPAaX M AUCIEPCHBIX CHUCTEMAX;
(akTONOTHYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M 0O€30MacHOM
MCITOJIb30BAaHUM BKHEUIINX HEOPTAHMYECKUX BEIIECTB B OBITY U MPAKTUYECCKOM
NEATeNIbHOCTH  YeJOBEKa, OOIMX  HAyYHBIX MPUHIMIAX  XUMHUYECKOTO
MMPOU3BOJCTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATH COOTBETCTBYIOIIUE IMOHATHUS NPH
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHU;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJ BELWIECTB M  YpPaBHEHUH XHMHUYECKUX  pPEAKIUH,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

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

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh  yYMEHHUMW:  KJIaCCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEW OKHCJICHUS JJIEMEHTOB, OOpAaTHMOCTH, Y4YAaCTHIO KaTajiu3aTopa u
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIINH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«OHEPIreTUYECKHE YPOBHW», «IHEPreTUYEeCKHe MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX 3JIEKTPOHHBIX 000JIOUEK;

c(hOpMHPOBAHHOCTh YMEHMI: XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTH: OKHCIHTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOO0Opa3oBaHus (Ha MpUMeEpPe THIPOKCOKOMILIEKCOB IIMHKA U aJIIOMUHUA );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(baKkTOpOB, a TAKXKE XapaKTeP CMEIICHHUSI XUMUUECKOTO PABHOBECHS MO BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOIllMe HayyHble TPUHIUIBI XUMHUUYECKUX IPOU3BOJCTB; I1EJI€CO00Pa3HOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICJICHHBIN ), UCTIONB3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPAKTUYECKOU EeSATEILHOCTH YEJIOBEKA U B TIOBCEIHEBHOMN KU3HHU;

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

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHSATUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HA4Y€HHs] BOJOPOJHOrO IOKa3aTeliss PacTBOPOB KHUCIOT U IIEIOYER C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJA NPOJAYKTa pPeakluu; OOBEMHBIX OTHOILICHHI
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbI HWHIWKATOPOB, M3YyUYECHHE BIUSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (GopmMymupoBaTh I1€Jdb HWCCJICAOBAHMS, MPEICTABIATH B
paznuuHoN opMe pe3ynbTaThl HKCHEPUMEHTA, AHAIM3UPOBATHh M OIICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbIM 00OpyIOBaHUEM, OOpalieHuss C BeleCTBAMH B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHnYecKUX coequHeHnil A. M. 8
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
91 [IpenenbHbIE YrI€BOIOPOIbI — allKaHBI, 5
LUKIIOAJIKaHbI
59 HenpenenbHble yrieBoa0OpOIbI: alKEHBI, 14 1
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTHYeCKHe yrieBoI0pOabl (apeHbI) 8
54 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX 4
nepepaboTka
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4 1
Utoro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 11 1
3.9 KapOoHumnbpHbIE COeTUHEHUS: allbETUIBI U 21 1
keToHbL. KapOoHOBBIEe KUCTOTHL. CIOKHBIE




a¢upsl. XKups

3.3 VYrneBoasl 9

Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMuHBl. AMUHOKHACIIOTEL. benku 12

Hroro no pazgeny 12

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
anemenToB J. 1. MenaeneeBa
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemeranms 31 3
2.2 Mertabl 23 2
Hroro mo pazgeny 54
Pasznen 3. XumMus 4 :KU3Hb
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8




IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenMer u 3HaYEHUE OPraHUYECKON
XMMMH, MIPEICTAaBICHIE O MHOT000pa3nuu
OPraHUYECKUX COCIMHEHHUN

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSTHHS).
BasieHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

XI/IMI/I‘ICCKaSI CBsA3b B OpFaHI/I‘IeCKI/IX
coeMHEHUAX. MexaHn3Mbl 00pa30BaHMs
KOBAQJICHTHOMU CBSI3U, CITIOCOOBI pa3phbiBa
CBs3EH

Teopus cTpoeHHst OpraHu4ecKuX
coenqunenuit A. M. byriepoBa

Bupl nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHBIC

3¢ }EeKTH B MOJIEKYyIaX OPraHUYECKUX
COEqUHEHNN

[IpencraBnenue o knaccuukanuu u
cucrematrueckas Homenkiaarypa (IUPAC)
OpraHMYECKUX BEIEeCTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU

CI/ICTeMaTI/IBaI_[I/IH u O606H_ICHI/IC 3HAHMUH 10
TEMC




AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(dhopmMyIa, HOMEHKIIATypa U H30MEpHs,
AIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIT

10

duznueckre 1 XUMUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue aikaHOB B IPUPOJIE.
CriocoObl nosTyuyeHus: U IpUMEHEHUe
QJIKaHOB

12

Huxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MMOJIYYCHHA U IPUMCHCHHC

13

Pemenune pacu€rHbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hPOPMYITBI
OPraHUYECKOTO BEIIEeCTBA IT0 MACCOBBIM
JIOJIIM aTOMOB BJIEMEHTOB, BXOISAIIHNX B €r0
cocras. Cucremarusanus 1 0000IIeHE
3HAHHH 10 TEME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, 001as
dhopmysna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpykTypHas U LUC-TPaHC-U30MEpUs
aJIKEHOB

15

DuznyecKkue U XMMUYECKHUE CBOICTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CrniocoObl nosTyyeHHs U IpUMEHEHUe
AJIKEHOB

17

[Ipaktuyeckas padora Ne 1 o reme




"[lonydeHue sTUIIEHA U U3yYEHHUE €TO
CBOMCTB"

Pemrenne pacy€THbIX 3a1a4 HA

18 OTpe/ieNIEHUE MOJIEKYIIPHON (POPMYJIBI
OpraHMYECKOro BEIIECTBA
ANKaaueHbl: CONpsHKEHHBIE,

19 M30JIMPOBaHHbIE, KyMYJIHPOBaHHbIE.
Oco0eHHOCTH 3EKTPOHHOTO CTPOEHUS

20 XHWMHUYECKHE CBOMCTBA CONPSKEHHBIX
JTMEHOB

21 CriocoObl MosTyueHus: U IpUMeHEeHue
aJIKaJIne€HOB
AJIKWHBI: TOMOJIOTUYECKHUH PsJI, 0O1Ias

99 (bopMyna, HOMEHKJIATypa, INEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII,
(bu3uvecKue cBOMCTBA

23 XUMHUYECKUE CBOMCTBA QJIKUHOB

24 KagecTBeHHBIE peakIui Ha TPOWHYIO CBA3b

o5 CrniocoObl nosTyyeHHs U IpUMEHEHNE
AJIKUHOB

26 Pemienue 3a1a4: pacué€Thl 10 ypaBHEHUIO
XUMUYECKOHN peakuu

97 Cucremaru3zanus 1 00oO01IeHre 3HaHUH 110
TEMe
ApeHbl: TOMOJIOTUYECKUH P, oO1Iast

08 (dopmyna, HOMEHKIaTypa. DIEKTPOHHOE U

MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ
OeH30I1a U ToJIyou1a, UX GU3NYecKue




CBOICTBa

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeIICHUs
XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 MIPUCOCTUHECHMS, OKUCICHAE TOMOJIOTOB
OeHzoua

31 Oco0eHHOCTH XMMHYECKHUX CBOWCTB
CTHpoOJIa
Pemenue pacu€rHbIx 3a1a4 Ha

32 OTIpe/IeIeHNE MOJIEKYIISIPHON (OPMYITBI
OpPraHUYecKOTO BElIecTBa

33 CriocoOblI MosTyueHus: U IpUMEeHEeHue
apeHoB

34 ['enetnueckas CBsA3b MEXIY PA3IUYHBIMU
KJIaccaMH YIJIeBOJOPOJIOB
Pacuérbl o ypaBHEHUSIM XUMHUYECKUX

35 peakmuii. Cucremaruzarus u 00001eHne
3HaHUH 1O TEME

36 [Ipuponnsiii ra3. [lomyrabie HeTSIHBIC
rasbl

37 KameHnHbli1 yroJib v poIyKThl €r0
nepepaboTKu
Hedtb 1 ciocoOnI €€ mepepaboTKH.

38 [IpumeHeHue nNpoIyKTOB MepepadoTKu
HepTH

39 I'eneTnueckas CBS3b MEXKIY PA3TUYHBIMU
KJIaccaMU YIJIeBOI0POI0B

40 ["aioreHOonpou3BOIHBIE YIIIEBOI0POIOB:




ANIEKTPOHHOE CTPOCHHE; PEaKIIUU
3aMelleHHs TaloTreHa

41

JeicTBue menoyveit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiictue
JIUTaJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

CucreMaruzarmys 1 00001eHrEe 3HAHUI 110
pazneny "VYrieBomopoasr"

43

KonTponsnas pabora no teme
"YrneBonoposr”

44

Hpe)IeJ'IBHBIe OJHOATOMHBIC CIIMPTHI:
TOMOJIOTUYECKHH psfl, oOmias opmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Kiiaccuukanus,
(bu3uvecKue CBOMCTBA

45

XUMHUYECKUE CBOMCTBA MPEETbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoObl moTyueHus: U IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB

47

[IpocTbie 3¢hupbl: HOMEHKIIATYPA U
HU30MepHsi, 0COOCHHOCTH (PU3UYECKUX U
XUMUYECKUX CBOHCTB

48

MHOTr0aTOMHBIE CITUPTHI: ATHJICHIIUKOJIb U
TJIMIEPHH, UX QU3HYECKHE B XUMUUYECKHE
CBOMCTBaA

49

CrniocoObl nosryyeHus U NpUMEHEHUe
MHOTOATOMHBIX CIIUPTOB

50

@DeHoJI: CTPOCHUE MOJIEKYJIIBL, (PU3UYECKHe
cBoiicTBa. TOKCMUHOCTH eHoNa




51

XUMUYEeCKUE CBOMCTBA (heHOJIa

52

CrniocoObl mosTyyeHus 1 IpUMEHEHHE
(denoia

53

[Ipaktudeckas padora Ne 2. Pemmenue
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Criuptel 1 peHoB"

54

Cucremarusaius 1 00001IeHrEe 3HAHUHT 110
TEME

55

AJ'II)I[GFI/II[I)I M KCTOHBI: 3JICKTPOHHOC
CTpOEeHHUE KapOOHUIILHOU TPYIIIbI;
TOMOJIOTUYECKHE PAJIBI, 001Ias popmyna,
HU30MEpHA U HOMCHKIJIaTypa

56

AJNBACTHU]IBI M KETOHBI: (PU3UUECKHE
CBOWCTBA; pEAKIIMK TIPUCOCTUHEHUS

57

Peakuun oKuciIeHHs 1 KaUECTBEHHbBIE
peaKIyy aJIbICTUIOB U KETOHOB

58

CriocoObl MOTy4eHHS aJIbICTHIOB U
KETOHOB

59

O,Z[HOOCHOBHBIC MpEaACIbHBIC Kap6OHOBBI€
KHCJIOTHI, 0COOEHHOCTHU CTPOCHUS UX
MOJICKYJI

60

N3omepus u HOMEHKIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3nvecKue CBONCTBA

61

XuMHJecKue cBolicTBa MMpCaACIbHBIX
OJHOOCHOBHBIX Kap6OHOBI>IX KHUCJIOT

62

Oco0eHHOCTH CBOMCTB MypaBbUHOM
KHUCIOTHL. MHOroo6pa3ue kapOOHOBBIX
KHUCIIOT




63

OCOoOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYEeCKUX KapOOHOBBIX,
TMKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX
kucnot. [IpencraBureny BbICIINX
KapOOHOBBIX KUCIIOT

64

[onsiTne 0 MPOU3BOJHBIX KapOOHOBBIX
KHUCJIOT

65

CriocoObl nosTyuyeHus: U IpUMEHEHUe
KapOOHOBBIX KHUCJIOT

66

CrnoxHbIe Y(OUPBI: TOMOJOTHYECKUH P,
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa

67

duznueckre 1 XUMHUYECKUE CBOUCTBA
a¢upoB

68

Pemenne pacu€THbIX 3aa4: MO0 YPaBHEHUIO
XMMHYECKOHN peaklny, Ha ONpeieieHHe
MOJIEKYISIpHOHM (POpMYIIbl OPraHUUECKOro
BEIECTBA

69

[Ipaktuueckas padota Ne 3. Permenue
AKCIIEPUMEHTAJIBHBIX 33124 10 TEME
"Kap6oHnoBbie kuciaotel. CrioxxHbIe d3PUpPH"

70

XKupsr: crpoeHne, GU3NIECKUE U
XUMHUYECKHE CBOMCTBA (TUAPOJIN3)

71

Oco0OeHHOCTH CBOICTB JKHUPOB,
COJIepXKalIUX OCTATKU HEMPEIEIbHBIX
KUPHBIX KUCIIOT. JKUpBI B IpUpOIE

72

MBp11a Kak COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT, uX Motollee aeiicteue. Ilonstue o
CUHTETUYECKUX MOIOLIMX CPEACTBAX




(CMC)

I'enernueckas cBs3b YII€BOJOPOJOB U

73 KHCIIOPOJICOACPIKAIUX OPraHUICCKUX
BEIIECTB

72 PacuéTel 0 ypaBHEHHUSAM XUMUYECKUAX
peakuui

75 CucremaTtu3zanus 1 000011eHHEe 3HaHUN IO
TeMe
OO6mrast XxapakTepUCTUKA YTJIEBOJIOB U

76 KJIAaCCU(UKAIUS YIIICBOIOB (MOHO-, TU- U
MOJIMCaXapH/Ibl)

77 Monocaxapuabl: pu3nyecKue CBOMCTBa U
HaXOXXJICHHUE B TIPUPOJIC

78 [TpumMeHeHwue TITIOKO3bI, €€ 3HAUYCHHE B
KHU3HEIEATSILHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa, MaJlbTo3a U

79 nakto3a. Haxoxaenue B mpupoe u
MPUMEHEHHE AUCAXaPUIOB
[Momucaxapuabl: CTpOCHUE MaKPOMOJICKYJT,

80 (br3uYecKre U XUMUYECKHUE CBOMCTBA,
MPUMEHEHHE

81 [TonsiTHe 06 UCKYCCTBEHHBIX BOJIOKHAX
Penienue pacdeTHbIX 33124 Ha

82 OTIpEJICIICHUE JIOJHU BBIXO/1a IPOIYKTa
peaKkmu OT TEOPETUYECKH BO3MOYKHOTO

83 Cucremaru3zanus 1 00o0IIeHne 3HaHUH 110
paszzaeny

84 KonTposnpHas paboTa o teme




"Kucnopoaconepxaiiyue opraHuueckue
coeMHeHUs"

85

AMUHBL: KTacCU(pHUKAIHS, CTPOCHUE
MOJIEKYI, 00mas hopmysia, H30Mepus,
HOMEHKJIaTypa 1 (pU3HUECKUe CBOMCTBA

86

XUMHUYECKUE CBOMCTBA alnuPaTUUECKUX
aMUHOB

87

AHWINH: CTpOE€HUE aHWINHA, 0COOEHHOCTU
XMMHMUYECKUX CBOMCTB aHUJIMHA

88

CriocoObI MoTy4eHus! ¥ IPUMEHEHNE
annpaTHIECKUX aMUHOB

89

AMWHOKHCIIOTHI: HOMCHKIJIaTypa 1
nzoMepusi, pusnveckre CBONCTBA.
OTnenbHbIe MPEICTABUTENH O
aMHHOKHUCIIOT

90

XuMHYecKre CBOMCTBAa aMUHOKHCIIOT, X
OMOJIOTHYECKOC 3HAUCHHE aMHUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIN3 TICNTHIOB

91

benku kak npupoHbIe TOTUMEPSI;
CTPYKTYpPHBI OCJIKOB

92

XuMH4ecKre CBOMCTBA OEIKOB

93

A30Tcozlep>1<aume ISTCPOIUKIINICCKUC
COCIUHCHUA. HYKJ'ICI/IHOBLIC KHCJIOTBI:
COCTaB, CTPOCHUC U ouosjoruyeckas pOJib

94

IIpaktuyeckas pabota Ne 4. Pemenue
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeEMe
"A30TcoepKalue OpraHndecKue
coenuHeHus"




95

[Ipaktudeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4y 10 TCMC
"Pacrio3HaBaHre OpraHMYECcKuX
coeqrueHun”

96

KonTtposnsHas paboTa o teme
"A30TcoiepKalue OpraHndecKue
coenuHeHus"

97

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN U
METO/Ibl UX CUHTE3a —II0JIMMEPU3aLHUs U
MTOJIMKOHACHCAIUS

98

[Tnactmaccel. YTrnmzarus u nepepadoTka
IlacTUKa

99

DJacToMephL: HATypaIbHbIN
CUHTETHYECKUE KayuyyKku. Pe3nHa

100

Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,
cuHTeTnuyeckue. [lommumeps! cnenuaibHOTO
Ha3HAYCHUS

101

[Ipaktuueckas padota Ne 6. Permenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacrio3zHaBaHue IIaCTMAcC U BOJIOKOH"

102

O00011IeHNE U CUCTEMATH3ALMS
M3Y4YEHHOTO MaTepuasa 1o Teme
"BbrICOKOMOJIEKYIISIpHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102




11 KVIACC

KoanugecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/m Tema ypoka Bcero Konrpoaeueie | Hpakririeckue u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHM 1
aJIeMeHT. M30ToInI
9 CtpoeHnue MeKTPOHHBIX 000JI0YeK aTOMOB, 1
KBaHTOBBIC YHMCJIA
3 Knaccudukanus XuMuueckux 2JIeMEeHTOB (S-, 1
p-, d-, f-amemeHTHI)
4 Pacnipenenenne >meKTpOHOB IO ATOMHBIM 1
opOuTamsim
DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
COCTOSTHHH
5 DIeKTPOHHBIC KOH(PUTYpAIIUU HOHOB. 1
DIEeKTPOOTPUIIATEIILHOCTh
[Tepuonnueckuii 3akoH u [lepuoandeckas
7 cucTeMa XMMU4YecKuXx 3jeMeHToB /1. U. 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeOpHeH
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
3 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1
MIPOCTHIX M CIIOKHBIX BEIIECTB MO TPYIIaM U
nepuoam
9 Cucremarusanys 1 00001IeHNe 3HAHUH 110 1




TEMC

10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
BonopoaHas cBsa3b. MexXMOJIEKYIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOXKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX TE€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsIpHOTO 1
HEMOJIEKYIISIPHOTO CTpOoeHUs. THurbl
KPUCTAJUIMYECKUX PEMIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX pacTBOPax

15

WcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsi

16

CriocoObI BbIpaskeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOAB30BaHUEM ITOHSITHI
""MaccoBas J0Ji1 pacTBOPEHHOTO BelecTa',
"MoJIsipHasi KOHIIEHTpanus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/IBaI_[I/ISI u O606H.[€HI/I6 3HaHUMH I10
TEMC




20

KonTtponsHas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. . Menneneesa", "Crpoenue
BemecTBa. MHOrooOpa3ue BemecTs"”

21

Knaccugukanus XAMHYECKIX Peakuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepMmoxumMuyeckue ypaBHEHHs

23

Brruncienus mo ypaBHEHUSIM XUMHYECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUSAM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTH OT Pa3INYHBIX (PaKTOPOB.
Kartanu3 u xkaraiu3atopsl

25

I'omoreHnnsie n IreTEPOrcHHbIC pCaKIun

26

[IpakTuueckast padota Ne 1 mo Teme
"Bnustaue pa3nuaHbIX GakTOpOB HA
CKOPOCTbh XUMHYECKOW peakiuu"

27

OO6paTtumbie U HEOOPATUMBIE PEaKIIUU.
XUMUYECKOE paBHOBECHE

28

[IpakTnueckas paborta Ne 2 o Teme
"BnusiHue pa3nuyHbIX (aKTOpPOB Ha
II0JIOKEHHE XMMHUYECKOT0 paBHOBecHs"

29

aﬂeKTpOJ'H/ITI/ILIeCKaH AUcCouanusi. CunbHbIC
U cita0Oble QJICKTPOJIUTHI. Crernenb




Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Bonopoansiii mokazarens (pH)
pacTBopa

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

32 "XUMHYECKUE peaKlIui B pacTBOpax
AIEKTPOJIUTOB"
OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC

33 peakuu. BaxxHe#me OKUCIUTENH U
BOCCTaHOBHTEITH

34 MeTtop 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanmaHca

35 DNEeKTPOIN3 PACTBOPOB U PACILIaBOB
BEIECTB

36 Pemenue 3aga4u pa3auvHBIX THIIOB

37 Pemenue 3aga4u pa3auvHBIX THIIOB

38 CucreMaruzanys 1 00001IeHEe 3HAHUI 10
teme "XuMHUecKre peakiun"

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

40 cUCTeMe XMMHUYecKux 3nemeHToB Jl. M.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. OU3NYECKHe CBONCTBA HEMETAIIIOB

41 ANoTpomnus HEMETAUIOB (Ha puMepe

KHCIopoa, cepsl, pocdopa u yraepoaa)




Bogopon: nonyduenue, pusndeckue u

42 XUMHUYECKUE CBOMCTBA. [ 'Mapubl
l"aymoreHsl: HAXOXKICHHUE B PUPOJIC, CIIOCOOBI

43 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOICTBa
l'anorenoBonopoasl. Baxunenmue

44 KHCJIOPOJICOACPIKAITNE COCTUHEHUS
TaJIOTCHOB
JlaGopaTopHbIe U TPOMBIIICHHBIE CIIOCOOBI

45 MoJtyueHus rajoreHoB. [Ipumenenue
TaJIOT€HOB U UX COCTMHEHUN
[IpakTnueckas padota Ne 4. Pemenue

46 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
"T"anorensr"
Kucnopon: naboparopusie u

47 MIPOMBIIIIJIEHHBIE CLIOCOOBI TIOJTYUYECHHUSI,
(duzuveckue u XumMuieckue ceorctaa. O30H.
[IpumeHeHue KUCIOpOIa U 030HA

48 OKcHIbI U IEPOKCHUIBI

49 Pemenue 3aga4y pa3auvHBIX THIIOB
Cepa: HaxOXJeHHE B IPUPOJE, CIIOCOOBI

50 noJtyueHusi, GU3NYECKUEe U XUMUYECKHE
CBOMCTBA

51 CepoBosiopo, Cynb(u bl

59 Kucnoponaconepkaiue coelMHEHUs! CEPBI.
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

53 IIpaktuyeckas pabora Ne 5. Pemenue

SKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u




eé coeqnueHus"

A30T: HaX0X/ICHUE B IPUPOJIE, CHOCOObI

o4 MoJTy4eHus1, GU3NIECKAE U XUMHUECKHUE
CBOMCTBA. AMMHMAK, HUTPHJIbI

55 Kucnopozacoaepsxariye coeiuHEHHS a30Ta.
OcoOGeHHOCTH CBOWCTB a30THOW KHUCIIOTHI

56 [IpumMeHeHre a30Ta U €ro COCMHEHUI.
A30THBIE y10OpEeHUS
®dochop: HaXOXKIEHHE B IPUPOJIE, CLIOCOODI

S7 noJtyueHusi, GU3NYECKue U XUMUYECKHE
cBoiictBa. ®ochuasl u pochun

58 Oxkcunpt hochopa, pochopcoaepxarniue
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y10OpeHUs
[IpakTrueckas padota Ne 6. Permenue

60 IKCIIEPUMEHTAJILHBIX 3aa4 1Mo Teme "A30T u
dhochop u ux coenuHeHU"
VYrnepoa: HaXoKJIeHUE B PUPOJIE,

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

62 Oxcup yriepoaa(ll), okenn yrnepoma(1V),
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3a1au pa3nuyHbIX TUIIOB
KpemHuii: HaxoxaeHue B pUpoJie, CocoObl

64 MOJTy4eHHUs1, GU3NUYECKUE U XUMHUECKHUE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KHCIOTA,




CHJIMKAThI

[IpuMeHeHne KpEMHUS U €70 COCTUHEHUM.

06 Crexiio, ero nojgy4eHue, BUJIbI CTEKIIA

67 Pemenue 3a1a4 pa3InyHBIX TUIIOB

68 CucremaTtu3zanus 1 000011eHHE 3HaHU IO
teme "Hemeraminr"

69 KonTpoasHas padora o Teme "HemeTasr"

70 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHSI OIHO0K
[Tonoxxenne metannos B [leproanueckoi

71 CUCTEME XMMHUYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000JI104€K aTOMOB METAJIOB

7 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[IpumeHeHre METaIOB B OBITY U TEXHHUKE

73 CmuiaBsl MeTaioB. Koppo3ust Mmeramios

74 Pemenue 3aga4y pa3auvHBIX THIIOB
DIIEKTPOXUMHUYECKUI P HATPSIKECHUI

75 MeTtaioB. OOmMe crocoObl MOTyYeHUs
METaJlJIOB
OO6mas xapakTepucTuka MetamioB |A-
rpymnmnsl [lepuoauueckoit cucteMbl

76 XUMHYECKUX dJIeMeHTOB. Hatpuii u kammii:
noytyueHue, GU3nYecKue 1 XuMUIECKHe
CBOMCTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN

77 Oomas xapakTepuctuka metayuion |A-

rpynns! [leproauueckoit cucTeMbl




XUMHYECKHUX 3JeMEHTOB. Maraui u

KaJbIMi: TIoNTy4deHue, pusndeckue u
XUMHUYECKUE CBOMCTBA, IPUMEHECHHUE
MPOCTHIX BEIECTB U UX COCTUHEHU

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79

AnroMuHMIL: nonydyeHue, Gpu3nyeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

80

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

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

82

[IpakTueckas padota Ne 7. Pemenue
9KCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Metaiuibl TJ1aBHBIX OATpynm"

83

OO6mras XxapakTepuCTUKA METALIIOB
no6ounbIX nmoArpym (b-rpyrmm)
[Teproanueckoi CUCTEMbI XUMHUYECKHUX
9JIEMEHTOB

84

dusznyeckre U XMUMUUECKHE CBOMCTBA XpoMa
Hu €ro COG,Z[I/IHCHI/Iﬁ, HUX IPUMCHCHUC

85

Baxneiimme coequHEeHNs Mapraniia.
ITepmaHTraHaT Kajnus, €ro OKUCIUTEIbHBIC
CBOMCTBA

86

du3nyecKre 1 XMMUYECKUE CBOMCTBA Kele3a
u ero coequHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKeje3a

87

du3nyecKrue U XMMHUUYECKHE CBOMCTBA MEIU U




€€ COCIMHEHU M, UX IPUMEHEHNE

duznueckue 1 XUMUYECKUE CBOUCTBA [UHKA

88 U €0 COCTMHEHUH, UX IPHUMEHEHHE.
I'1apOoKCOKOMIUIEKCH IMHKA
[Ipaktuyeckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"MeTasibl TOOOYHBIX MOArpYHH"

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

o1 O060011eH1Ee U CUCTEMATH3aINUS U3YYEHHOTO
Marepuana no teme "Metamib"

92 KonTtponbHas padoTa o teme "Metaysr"

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

94 pa3BuTus yenoBeuecTBa. [lonsTre o
Hay4YHBIX METOJIaX UCCIIEJOBAaHUS BEIIECTB
Hayunble npuHIMIIBI OpraHu3aiu

95 XMMHUYECKOTO MTPOU3BOICTBA.
[IpompInuieHHbIE CIIOCOOBI TOTYYCHHUS
BA)KHEHIIINX BEIIECTB

96 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH
CpeIbl U ero MoCcIeICTBUS

97 XUMHUSA U 30POBBE YEIOBEKA.
JlexapcTBEHHBIE CpeACTBa

08 Xumus numu. Poas xumun B o6ecriedeHuu
MUIEBOI 6€30MMacHOCTH

99 Kocmernueckue u napromepHble CpeIcTBa.

BbriToBag xumng




XuMHS B CTPOUTENLCTBE. BaskHelmue

100 CTPOMTENbHBIE U KOHCTPYKIIHOHHBIE 1
MaTepuabl
101 XHMHUS B CEIBCKOM XO35IHCTBE. 1
Opranuyeckrie 1 MUHEPAJIbHBIE yI00pEHUS
102 CucremaTtu3zanus 1 000011eHUE 3HaHU IO 1
TeMe
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME




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

* Xumus, 10 xknacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.1., [Ipo3aoB
A.A., Jlynun B.B.; nox penaknueii Jlyauna B.B., O61iecTBo ¢ orpaHnueHHON
O0TBETCTBEHHOCTHIO «[IPODAY»; AxiimonepHoe o01iectBo «M3matenbeTBo
«IIpocBemenue»

* Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., JIynun
B.B.; nox penaxmueii Jlyauna B.B., OGmiectBo ¢ orpaHuueHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiinonepHoe o01iecTBo «M3m1atenbeTBO

«HpOCBGHIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. Job6potusn /. FO. KonTponupyromas GyHKIUS MIKOIBHOTO XUMHUYECKOTO
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2. Eppirun 1. I1., umkun E. A. Metoauka pemienus 3aa4 mo XUuMHuH: y4eo.
mocoOue Uit CTYZICHTOB T€]l. UH-TOB 1O OMOJI. U XUM. CIell. — M.:
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3 . 3notauKOB J. I'. X¥MUYECKHUil SKCIEPUMEHT KaK CTIeIMPUICCKUN METOT
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5. O0mas metonuka o0ydenus: xumuu B 1mkosie / P. I'. UBanona, H. A.
INopoaunosa, /1. ¥O. JloOpotun u ap.; nox pen. P. I'. IBanosoit. — M.: [Ipoda,
2008. — 319 c. (Poccuiickas akafgemMus 00pa3oBaHUs — YUUTENI0). A.A.
Kagepuna, P.I'. UBanoBa. I'n. HopmaTtuBHas 6a3a XuMHUUECKOTO 00pa30oBaHUs
B CPEJIHEH LIKOJIE.

6. Xumus. Pemienre 3a1aHnii MOBBIIICHHOTO U BEICOKOTO YPOBHS CJIOKHOCTH.
Kak nonyunts MakcumanbHbiid 6amt Ha EI'D: yue6. mocobue / A. A.
KapepuHa,

I'. H. MonuanoBa, H. B. Ceupunenkona, C. B. Ctaxanosa. — M.: HTemnekT-

entp, 2015. — 216 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

VYpok (PDIII) https://resh.edu.ru

Ypok (HenopTan) https://nsportal.ru
(AKnacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[Mpezenranus (Muadoypoxk) https://infourok.ru
bu6mmotexa [IOK https://m.edsoo.ru
[Ipezenranus (3uanno) https://znanio.ru
Permry ET'D: https://ege.sdamgia.ru/

VYpoxk : https://urok.1sept.ru

Ypok, npezerranun:https://multiurok.ru
Ypok(POKCDOP/T):https://foxford.ru



