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HNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma 1o XMMHUH Ha YPOBHE CpeHETO 0011Iero oopa3oBanus pazpaborana
Ha ocHOBe DenepanbHOTO 3aK0oHa 0T 29.12.2012 Ne 273-D3 «O6 obpa3zoBanuu B Poccuiickoii
Odenepanum», TpeOOBAaHWI K pe3yiabTaTaM OCBOCHUS (QelepaibHON 00pa3oBaTeIbHOM
nporpammsl cpearero odmero odpazoBanusi(POIl COO), npeacraBieHHbIx B DepepaabHOM
rocygapctBeHHOM oOpazoBarensHoM cranaapte COO, ¢ yuérom Konneniuu mpenoiaBaHus
yueOHoTo npenMeTa «XuMus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii @eneparnmm,
peanu3ylonmMx OCHOBHBIE 00pa30BaTeNbHBIE MPOTPAMMBI, W OCHOBHBIX IIOJIOKEHHH
«Crpaterun pasButusi BocnutaHus B Poccuiickoit @enepanuu Ha nepuon ao 2025 ronga»
(Pacnopsokenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha ypOBHE YIIyOJEHHOTO M3y4YECHHs 3aHMMAET BaXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAayyHOTO oOpa3zoBanust yuamuxcs 10-11 xmaccoB. M3yuenue mpeamera,
peamu3zyemoe B ycinoBusix auddepeHnmpoBaHHOTO, MPOGMIBHOTO OO0y4YeHHs, TPU3BAHO
obecneunTh 00111€00pa30BaTENbHYIO U OOLIEKYIBTYPHYIO MOJATOTOBKY BBITYCKHUKOB IIKOJIBI,
HEOOXOUMYIO JUTS aJalTalui UX K OBICTPO MEHSIOIIUMCS YCIOBUSM KH3HH B COIIYME, a
TaKKe IS MPOJOJDKEHUS] 00y4eHUs B OpraHu3alysax NpogeccHOHANIbHOIO 00pa3oBaHus, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOUM M3 MTPHOPUTETHBIX TUCIIHILINH.

B mporpamMe mo XuMHHM Ha3HAYeHHE TpenMeTa «XUMHs» IOJydaeT MOJIPOOHYIO
MHTEPIPETALMIO B COOTBETCTBHM € OcCHOBomojararomumu noJsoxenusmu ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJiel, COJepaHHs, pe3yabTaToB oO0ydyeHHs U TpeOoBaHHM K
YPOBHIO TOJATOTOBKH BBITYCKHUKOB. CBHUIETEIILCTBOM TOMY SIBIISIFOTCSL  CIIEIYIOIIHE
BBITIOJTHSIEMBIE TIPOTPAMMOM 10 XUMUHU (PYHKITUH:

e uHPOPMALMOHHO-METOIMYECKAs, pean3alys KOTOpoil oOecreduBaeT MOJydeHUe
MIPEJCTABICHUS O LEJNIAX, COAECPIKaHUM, OOLIEeH cTpaTernn 0Oy4eHHs, BOCIUTAHUS U
pa3BUTHS 00YJaIOLINXCS CPEACTBAMU IIPEIMETA, U3y4aeMOI0 B paMKaX KOHKPETHOTO
npohus;

® OPraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas  MpelyCMaTpUBAET  OIpele/ICHHE:
IPUHLUIIOB CTPYKTYPHUPOBAHMsSI M IOCIEIOBATEIbHOCTH M3Y4YEHHUS Y4eOHOro
MaTepualla, KOJMYECTBEHHbIX U KAUECTBEHHBIX €r0 XapaKTepPHUCTHUK; MOAXOJO0B K
(OpPMUPOBAHUIO COAEPIKATEIILHOW OCHOBBI KOHTPOJISI M OLEHKH 00pa30BaTENIbHBIX
JOCTIDKEHUM 00ydaroluxcss B paMKax HUTOTOBOW arTecTalud B ()OpPME €IUHOIO
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3YYEHUsS] XUMHHU:

® YCTaHABJIMBACT WHBApUAHTHOE IIPEIMETHOE COJepXkKaHHUe, 00sA3aTenbHOe Ui
U3y4YeHHs] B paMKax OTIENbHBIX Mpoduiel, mpeaycMaTpuBaeT paclpeeieHue U
CTPYKTypUpPOBaHHE  €ro IO  KjaccaM, OCHOBHBIM  COJEpXKaTeJIbHbIM
JUHUSAM/pa3zienaM Kypca;

e JaéT MNpUMEpHOE paclpeneseHe y4yeOHOro BpPEMEHH, PEKOMEHIYeMOro Jyis
U3YUYEHHs! OTAEIbHBIX TEM;

e [pe/UlaraeT MpPUMEPHYIO IOCIEI0BAaTENbHOCTh M3Yy4eHHMs y4eOHOro marepuaia ¢
y4E€TOM JIOTUKH ITOCTPOEHUSI Kypca, BHYTPUIIPEIMETHBIX U MEXIPEAMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 HHTEpIpeTalMio Lened M 3a1ad H3ydeHHs IpeaMeTa Ha
yriIyOJ€HHOM ypOBHE C Y4ETOM COBPEMEHHBIX NMPHOPUTETOB B CHUCTEME CPEJHETO
oOmiero  oOpa3oBaHUs, COJEpXKATEIbHOM  XapaKTEPUCTUKU  IUIAHUPYEMBIX
pe3yabTaTOB OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CPeTHEro OOIIEro
o0pa3oBaHus (JIMYHOCTHBIX, METANpPEIMETHbIX, MPEIMETHBIX), a TaKXKe C y4ETOM
OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIbHBIX AEHCTBUI 00YyJaIOIErocst o OCBOCHUIO
coJiepKaHus IpeaMeTa.



[lo BcemM Ha3BaHHBIM MO3ULUSAM B HporpaMMeé IO XUMHHM [pPEAyCMOTpEHa
MIPEEMCTBEHHOCTh C OOyYeHHMEM XMMHUHM Ha YpPOBHE OCHOBHOTO 0OIiero ooOpasoBaHus. 3a
mpelenaMi  YCTAaHOBIICGHHOW MPOrpaMMON TIO0 XHMHH 00s3aTenbHONW (MHBApPHAHTHOW)
COCTaBJISAIOLIEH COJepkKaHU yueOHOro mpeaMera « XuMus» oCTaéTcsi BO3MOXKHOCTh BbIOOpa
€ro BapUAaTHBHOM COCTaBJIONIEH, KOTOpas JOJDKHA OINPEAETsAThCS B COOTBETCTBUU C
HaIpaBJIEHHEM KOHKPETHOTO pouiIst 00ydeHusl.

B cootBerctBUM ¢ koHuentyanbHbiMU ToJokeHHsIMH DPI'OC COO o Ha3HaueHUH
peaMeToB 6a30BOTO U YriayOn€HHOTO ypoBHEH B cucteMe auddepeHnpoBaHHOTO 00ydeHus
Ha YpOBHE cpeaHero oOmiero oOpa3oBaHHUs XMMHsI Ha YpPOBHE YINIYOJEHHOTO H3Y4EHHUS
HalpaBJIEH Ha peaIH3aldi0 IPEEMCTBEHHOCTH C MOCIEAYIOLUIUM JTaloM IOJIYy4eHUs
XUMHMUYECKOTO O0O0pa3oBaHMsI B paMKaX HM3y4EHHUS CIELHMAIbHBIX €CTECTBEHHO-HAYYHBIX U
XMMHMUYECKUX JUCHMIUIMH B By3aX M OpraHM3alusax CpeAaHero mnpodeccuoHaIbHOTO
oOpazoBanus. B 23Toll cBA3M wu3yueHue npeaMera «XUMHUS»  OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pacllupeHHe M YriayOJeHHe TeOpeTUYEeCKOW U TpaKTUYECKOU
MOATOTOBKH OOyYaromMXcsl, BEIOPABIINX ONpeAenEéHHbIN mTpoduib 0O0ydyeHus, B TOM YUCIe C
MEPCTIEKTUBON TOCIEAYIOIEro MOJYyYeHUs XUMUYECKOro oOpa3oBaHHMs B OpraHU3aLUsAX
npodeccuoHanbHoro obpazoBanus. Hapsiny ¢ stum, B cBete Tpebosanuiit ®I'OC COO
IUTAaHUPYEMBIM pe3ysibTaTaM 0CBOeHHUs (peqepaibHOM 00pa3oBaTeNbHOM IPOTpaMMBbl CPETHETO
obuiero o6pa3oBaHUs W3Yy4eHHE MpeaMeTa «XHUMHs» OPHEHTHUPOBAHO TAKXKE Ha pELIEHHE
3a/lad BOCIHUTAHMS W COLMAIBHOTO Pa3BUTHsS oOydarouuxcs, Ha (QOpMHpPOBAHUE y HUX
OOIIEUHTEIUICKTYaTbHBIX YMEHUH, YMEHUH PaIMOHAIA3AIMN YI€OHOTO TPpy/ia M 0000MEHHBIX
CIOCOOO0B JEATENILHOCTH, UMEIOIINX MEXANCHUIUIMHAPHBIN, HAAIIPEIMETHBINA XapaKTep.

CocraBnsiomuMu npeaMera «XUMUsD» Ha YPOBHE YIIIYOJEHHOTO M3Y4EHUs SBISIOTCA
yray6néHHble Kypesl — «Opranuueckas xuMus» 1 «O01mas 1 HeopraHudeckas xuMus». [lpu
OIpENIeIEHNH MOJIX0I0B K OTOOPY U CTPYKTYPHOM OpraHM3alluu COJEPKaHMs 3TUX KypCOB B
MporpaMMe Mo XUMHH 32 0OCHOBY IpHHATHI noJioxkeHnss @T'OC COO o paznuuusix 6a30BOro 1
yri1yOa€HHOTO ypOBHEH U3y4eHUs MpeMeTa.

OcHoBy conepxaHus KypcoB «Opranuueckas xuMus» U «OOIas U HeopraHudyecKast
XUMUSD» COCTABIIAET COBOKYITHOCTD IIPEAMETHBIX 3HAHUN U YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3Yy4€HMsI IpeMeTa. DTa CUCTEMa 3HAHUN MOJIydaeT OINpeslelIEHHOE TEOPETHUECKOe
JIONOJIHEHWE, IO3BOJIAIOLIEE OCO3HAHHO OCBOUTH  CYIIECTBEHHO OoiblIuil  00BEM
¢bakTonoruueckoro Mmarepuanga. Tak, Ha yriyOln€HHOM YypOBHE U3y4dEeHHUs IpeaMeTa
o0ecrieyeHa BO3MOYKHOCTb 3HAYMUTEIBHOIO YBEJIWYEHHU OOBEMA 3HAHUNH O XMMMUYECKHX
3JIEMEHTax W CBOWCTBAaX MX COEAMHEHUM Ha OCHOBE paCIIMPEHUs U  YyriayOseHus
IIPEJCTABICHUNA O CTPOEHUH BEIIECTBA, XUMUYECKOH CBSA3M M 3aKOHOMEPHOCTSAX IMPOTEKAHUS
peakuuii, paccMaTpUBAEMBIX C TOYKHU 3PEHHUS XMMUYECKONH KMHETHUKU M TEPMOJAMHAMMKH.
W3yuenune nepuoanmyeckoro 3akoHa u Ilepuonuueckoil cUCTeMbl XHMHYECKHX 3JIEMEHTOB
0a3upyeTcss Ha COBPEMEHHbIX KBAaHTOBOMEXAHUUECKHUX MPEACTaBICHUAX O CTPOCHUHU aToMa.
XUMHUECKasi CBsI3b OOBACHAETCS C TOYKHM 3pPEHUS HHEPreTUUECKUX H3MEHEHMH npu eé
0o0pa30BaHUM U pa3pylIEHUHM, a TaKKe C TOUYKH 3pEHHMs] MeXaHU3MOB e 00pa3oBaHHS.
W3yueHne THUMOB  peakuui  JomosiHseTcs  (OPMUPOBAHMEM  IpEACTaBIEHUN 00
AEKTPOXUMHUYECKUX IPOLIECCAaX M AIEKTPOJIU3E PACIIaBOB M PACTBOPOB BeELECTB. B Kypce
OpraHu4ecKOi XUMHUH IPU PACCMOTPEHNUH PEAKIIMOHHOM CIIOCOOHOCTH COETMHEHUN yIeNeTCst
0co00e BHUMaHHE BOIpPOCaM 00 3JIEKTPOHHBIX 3(PdeKTax, 0 B3aUMHOM BIIMSHUM aTOMOB B
MOJIEKyJaX 1 MEXaHU3MaxX PeaKIHi.

Oco6oe 3HaueHne UMeeT TO, YTO Ha COJIepkKaHNe KypCOB XUMUU YIITyOJIEHHOTO YPOBHS
U3YUYEHHs JUIsl KJIACCOB OIpenenéHHOro npoduis (TiIaBHbBIM 00pa3oM Ha UX CTPYKTYpY U
XapakTep JIOTMOJHEHUM K oO0Iel cucteMe NpeIMETHBIX 3HAHHWI) OKa3bIBAIOT BIHMSIHHE



CMEXHbIE IpeAMEThl. Tak, HampuMmep, B COJEpXKAaHUM IpeAMEeTa Jjs KJIacCOB XUMHUKO-
¢dusnueckoro npoduiis 0oJbIIoe 3HaUeHHE OYyIyT UMETh IEMEHThl y4eOHOTo MaTepuana 1o
oOmeit xumuu. [Ipy u3yueHnn npeamera B JaHHOM CiIydae akleHT Oy/eT cenaH Ha OOIHOCTh
METO/IOB ITO3HAHMS, OOIIHOCTH 3aKOHOB U TEOPUI B XUMHUU U B (PU3HUKE: aTOMHO-MOJIEKYIISIpHAS
Teopust (MOJIEKYJIsSIpHasi Teopus B (PU3MKE), 3aKOHbI COXPAHEHUS MAacChl U DHEPIUHU, 3aKOHBI
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BELECTB U IPYTOE.

B TO xe Bpems B cojaep)KaHMM NpeaMeTa i KJIacCOB XMMHKO-OMOJIOTMYECKOTO
npoduins OONBIIMK yHeNbHBIA BeC OyAeT MMETh OpraHuveckas XuMus. B stom ciydae
MIPEIOCTABIISIETCS BO3MOYKHOCTb Ul 0oJiee O0OCTOSITENIbHOTO PAaCCMOTPEHMS] XMMHUYECKON
OpraHM3aliM KJIETKH KaK OMOJOrM4ecKOl CHUCTEMbI, B COCTaB KOTOPOW BXOJAT, K IPUMEPY,
TaKMe CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMMU/IbI, OCJIKH, YrIIeBO/Ibl, HYKIEUHOBbIE KUCIOTHI U
npyrue. Ilpu 3TOoM 3HaHMSA O COCTaBe M CBOWCTBAX IIPEACTABUTENIEN OCHOBHBIX KJIACCOB
OpraHMYECKUX BEIIECTB CIIY)KaT OCHOBOMW JUISl M3YYEHHUS CYILIHOCTH MPOLECCOB (POTOCUHTESA,
JIbIXaHUSI, TUIEBAPEHMUSL.

B nnane ¢opMupoBaHHs OCHOB HAy4HOI'O MHPOBO33PEHUS, OCBOCHMS OOLICHAYYHBIX
METO/IOB MO3HAHUS U OMNbITa NPAKTUYECKOTO NPUMEHEHHS HAaydyHbIX 3HAHUUW H3ydeHHE
npenMera «XuUMUsS» Ha YriayOJI€HHOM YPOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBA3SX C
y4eOHBIMH TIPEIMETaMH, BXOJSIIMMH B COCTaB NpEeIMETHBIX ooOyactelr «EcrecTBeHHO-
Hay4yHbI€ MTpeaMeThl», «MaTtematrka u nHpopmaTuka» 1 «Pycckuil sI3bIK U TUTEpaTypar.

[Ipu uzyuenun ydueOHOTO mpeaMera « XUMUS» Ha YriIyOJEHHOM ypOBHE TakXke, Kak Ha
YpPOBHE OCHOBHOTO M CpEIHEro o00mero ooOpa3oBaHusi (Ha 0a30BOM ypOBHE), 3amadeit
MIEPBOCTENIEHHOM 3HAYMMOCTHU SIBJsiETCS (POPMUPOBAHUE OCHOB HAYKHM XMMHUHU KaK 00JacTH
COBPEMEHHOTO €CTCCTBO3HAHMSA, IPAKTUYECKOW IEATEIBHOCTH 4YEJIOBEKA W OJHOIO W3
KOMIIOHEHTOB MUPOBOH KyJIbTYphl. Perienue 31oi 3a1aun Ha yriyOJa€éHHOM YpOBHE M3Yy4EHUs
IIpeIMeTa IPEIOoJIaracT Pealn3alnio TaKuX LeIeH, Kak:

e (opMupoBaHME  NPEACTABICHUH: O  MaTepUAILHOM  E€AMHCTBE  MHDA,
3aKOHOMEPHOCTAX M MO3HABACMOCTH ABJICHUI IIPUPOJBI, O MECTE XMMHUH B CUCTEME
€CTECTBEHHBIX HayK M €€ Beayllell posiM B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS
YeJI0BEYECTBA: B PELICHUH MPOOJIEM KOJIOTMUYECKOHM, SHEPreTHYeCKON U MUIEBOM
0€30I1aCHOCTH, B DPAa3BUTUU MEIUIMHBI, CO3/JaHUM HOBBIX MAaTEpUaOB, HOBBIX
UCTOYHUKOB SHEPIUH, B 00ECIEYEHUH PALUOHAIBLHOTO IMPHUPOJOINOJIB30BAHUSA, B
(GOopMHUpPOBaHMM MHPOBO33pEHMs. M OOIIeH KyJbTyphl YeJOBeKa, a TaKxke
9KOJIOTUYECKH 0O0CHOBAHHOI'O OTHOILLICHUS K CBOEMY 3/10pPOBBIO U IIPUPOAHOI cpese;

® OCBOCHHME CHCTEMBI 3HAHUM, JIEKAIIUX B OCHOBE XUMHYECKOW COCTaBJIAIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHbI MHpa: (YHIaMEHTAJIbHBIX MOHSATHUN, 3aKOHOB U
TEOPUH XMMHH, COBPEMEHHBIX IPEACTABICHUN O CTPOCHMM BELIECTBA HAa Pa3HBIX
YPOBHSAX  —  aTOMHOM,  HMOHHO-MOJIEKYJSIDHOM,  HaIMOJIEKYJISIDHOM, O
TEPMOJMHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTAX IIPOTEKAHUS XUMMUYECKUX
peakuuii, 0 XMMHUYECKOM PaBHOBECHM, PAacTBOpax W JAUCHEPCHBIX cHUCcTeMax, 00
OOIIMX HAayYHbIX IPUHLIUIIAX XUMUYECKOTO NTPOU3BOICTBA;

e (opMupoBaHue Yy OOy4arOIIMXCS OCO3HAHHOTO MOHHMMaHHs BOCTPEOOBAHHOCTH
CHCTEMHBIX XMMHUYECKUX 3HAHUH JUIsl OOBSCHEHUS KIIOYEBBIX UAECH U TNpodiieM
COBPEMEHHOM XMMHH, JUI OOBSICHEHUS M MPOTHO3MPOBAHHUS SIBICHUH, MUMEIOIINUX
€CTECTBEHHO-HAYYHYIO TMPHUPOAY; T'PAMOTHOTO pELIeHUs IMpOoOJieM, CBSI3aHHBIX C
XMMHEW, MPOTHO3UPOBAHMS, aHAIM3a M OLEHKU C TO3UIMH DKOJIOTMYECKON
0€30MaCHOCTH  MOCJEICTBUI OBITOBOM M  TNPOU3BOACTBEHHOW JIEATEIHOCTH
YEJIOBEKA, CBS3aHHOW C XWMHYECKUM IIPOU3BOJCTBOM, HCIOJIb30BAHUEM U
nepepaboTKOMN BEIIECTB;



yriayOJieHue TPEeACTaBIeHUH O HAyYHBIX METOJAaX IMO3HAHUS, HEOOXOIUMBIX s
MpUOOpEeTEeHUsT YMEHUI OpPHEHTUPOBATHCS B MHUPE BEIIECTB U OOBSCHEHUS
XUMHUUYECKUX SIBJICHUI, UMEIOLIUX MECTO B IPUPOJE, B MPAKTUYECKOU NEATENBHOCTH
M TIOBCETHEBHOM KU3HH.

B mutane peanm3zammy TMEpBOOYEPETHBIX BOCIUTATEIBHBIX M PAa3BUBAIOIMINX (HYHKIUH
LIEJIOCTHOM CHCTEMBI CPEHET0 O0IIero 00pa3oBaHus MPU U3yUYEHUH IIpeaMeTa « XUMUs» Ha
yrIyOnE€HHOM ypOBHE 0CO0YI0 aKTyaIbHOCTh MPHOOPETAIOT TAKKE LENU U 33/1a4H1, KaK:

BOCIIMTaHUE YOEXKIEHHOCTH B IMO3HABAEMOCTH SBJICHHH NPUPOMBI, YBOKEHHUS K
MPOLIECCY TBOPYECTBA B 00JACTH TEOPETUUYSCKUX M MPHUKIIATHBIX UCCIICIOBAHUA B
XUMHH, (OPMUPOBAHWE MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTUBAIIMK K O0YIEHHUIO U TIO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITMTAHUIO HA OCHOBE YCBOCHHSI 00IIEUETIOBEUCCKUX IICHHOCTEH;

Pa3sBUTHUC TIO3HABATCIIbHBIX HWHTCPCCOB, HHTCIIJICKTYAaJIbHBIX W TBOPYCCKUX
crocoOHOCTEN 00y4aromuxcs, opMUPOBAHNE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caM0OOpa30BaHUI0 U HEMPEPHIBHOMY OOPa30BAHUIO KaK YCJIOBHUIO YCHEITHOU
npoecCHOHANTBHOU M 00IIECTBEHHOM e TETFHOCTH, OTBETCTBEHHOTO OTHOIIIECHUS K
CBOEMY 37I0pPOBbBIO M TIOTPEOHOCTH B 37I0POBOM 00pa3e )KU3HU;

(¢bopMHpoBaHHE YMEHHIl W HaBBIKOB Pa3yMHOIO MPUPOJONOIb30BaHUS, Pa3BUTHE
OKOJIOTUYECKOW  KYJIBTYphl, MPHOOpPETEHHWE OIbITa OOIIECTBEHHO-TIOJE3HOM
AKOJIOTUYECKOU eI TENHHOCTH.

OOmiee 9mcI0 4acoB, MPEIYCMOTPEHHBIX U W3yYCHHS XMMHU Ha YrIIyOJICHHOM YpOBHE
cpenHero ooOmiero obpazoBanms, cocrabiser 204 gacos: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZICIIO).



COJEP/KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaUYeHHE OPraHUYECKOM XHMHH, IPEACTaBICHHE O MHOrooOpasuu
OPraHNYEeCKUX COCTMHECHUMN.

DNEKTPOHHOE CTPOEHHE aTroMa YIJIEpOJa: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOXHOCTM aToma yriepoja. XHUMHUYEcKas CBSI3b B OpPraHMYECKUX
coenquHeHUsAX. Tumbl THOpUIM3AaLMKM ATOMHBIX opOuTaned yriaepoga. MexaHHU3MBI
o0pa3oBaHUSl KOBAJEHTHOM CBsI3M (OOMEHHBII M  JOHOPHO-aKLUENTOpHBIHN). Tumsl
MEepeKpbIBaHUsl aTOMHBIX OpOuTanel, o- u m-cBsi3u. OanHapHasi, ABOMHAS U TPOIHAs CBS3b.
CriocoObl pa3pbiBa cBs3€il B MOJeKyJaax opraHuyeckux BemniecTB. IloHsTne o cBoOGOIHOM
paaukane, Hykieoduie u MeKTpoduiie.

Teopuss cTpoeHMs OpraHMdeckux coeauHeHudl A.M. byriepoBa M COBpEMEHHBIE
MPEJICTaBICHUSI O CTPYKType MOJIEKY]l. 3Hau€HUE TEOPHUH CTPOEHHUS OpPraHMYecKUuX
coenuHeHu. MonekynsipHble U CTPYKTypHbIe GopMyIibl. CTpyKTYpHbIE POPMYIIBI pa3TuIHbIX
BHUJOB: pa3BEpPHyTas, COKpall€éHHas, ckenetHas. M3omepus. Buabl n3omepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. OJIEKTPOHHbIE JPQEKThl B MOJIEKYIaX OPraHUYECKHX COEAUHEHUN
(MHIYKTUBHBIN 1 Me30MepHBI 3 PexTsl).

[IpencraBnennie o  kinaccudukanuu  opraHudeckux  BemiecTB. lloHatue o
¢dbyakuuoHansHOM rpymme. ['omonorusa. ['omonormyeckue psiapl.  CucreMmaruueckas
HOMeHKIaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBuanbHbIC HAa3BaHUS OTIACIBHBIX
MpeICTaBUTENEH.

OcobenHoctTn u  Kilaccu(ukaius  OpraHudecKkux  peaknuil.  OKUCIUTENBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIMU B OPTaHUYECKON XUMUH.

OKCIEepUMEHTAIbHBIE METOAbI U3YUEHHS BELIECTB M UX IPEBPALLECHHI: 03HAKOMIICHHE C
oOpa3laMu OpraHMYeCcKrX BEIIECTB U MaTepHallaMi Ha UX OCHOBE, OIBITHI MO MPEBPAILIEHUIO
OpraHMYeCKHUX BEIIeCTB NpW HarpeBaHuu (IUIaBlieHHWEe, OOyIJIMBaHHE U TOpPEHHUE),
KOHCTPYMPOBAHHME MOJIEJIEN MOJIEKYJI OPraHUYECKUX BEIIECTB.

YrieBoaopoabl.

Ankansbl. ['oMoniornyeckuii psj aakaHoB, o0mas popMysa, HOMEHKIATypa U H30Mepusl.
DJIeKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT AlIKAHOB, SP>-THOPUAN3ALIUs ATOMHBIX
opOuTanei yriepoja, 6-cBsi3b. OuU3nuecKkue CBOICTBA aKaHOB.

XUMHYECKHME  CBOMICTBA  QJIKAaHOB:  pPEAKUMU  3aMELICHHUS,  W30MEpHU3ALNH,
JNErUIpUPOBaAHUS, UKIN3AlUH, IMPOJIN3a, KpEKUHTa, ropeHus. lIpencraBienue o Mexanu3me
peakuuil paIuKaJIbHOIO 3aMELICHUSI.

Haxoxpaenue B mpupoae. CriocoObl OMydeHUs U IPUMEHEHUE aJIKaHOB.

Huknoankansl. O6mas Gopmyna, HoMeHKIaTypa u u3omepus. OcoOEHHOCTH CTPOEHUS
U XUMUYECKMX CBOMCTB MaibIX (IMKJIOMPOMAH, IUKIOOyTaH) U OOBIYHBIX (IMKJIIOMEHTaH,
[UKIIOTeKCaH ) IUKI0aaKkaHoB. CocoObl MOTy4YeHUs U TPUMEHEHHE ITUKII0ATKaHOB.

Ankenbl. ['oMonormueckuil psa  ankeHoB, oOm@as QopMmynaa, HOMEHKIATYpA.
DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AIKEHOB, SP>-THOPUIM3AIis ATOMHBIX
opburaneit yriaepona, - U m-cBsizu. CTpyKTypHas U reoMeTpuueckast (Luc-TpaHc-) H30MepHusl.
@u3nyecKue CBOMICTBA aJKEHOB. XHMMHMUYECKHE CBOMCTBA: pEaKUUU MPUCOCAVHEHMUS,
3aMEIIEHUs B O-TIOJIOKEHUE NPU JIBOMHOW CBS3M, MOJUMEPU3ALMMU U okuciaeHus. [IpaBuiio



MapkoBHukoBa. KadecTBeHHbIE peakUMu Ha JBOWHYIO CBsi3b. CHOCOOBI MONyYeHHUS W
IIPUMEHEHHE AJIKEHOB.

Ankamuensl.  Knaccudukanust — ankaaueHoB — (CONMpsDKEHHBIE,  M30JMPOBAHHBIC,
Kymyauposanuvie). OCOOCHHOCTH AIICKTPOHHOTO CTPOCHUS W XHMHYECKUX CBOWCTB
CONpPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonmumepusanus conpsukEHHBIX IUEHOB.
CriocoObl osTy4eHHst 1 IPUMEHEHHE alIKaHEeHOB.

Anxusbl. ['omMosiornueckuil psij amkuHOB, o011ast Gopmyra, HOMEHKIIATypa U U30MEPHSL.
DNEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYN aJIKWHOB, SP-rHOpUAN3alis aTOMHBIX
opOuTtaneit yriepona. @U3NYECKUE CBOWCTBA AJKUHOB. XWMHUYECKHE CBOMCTBA: PEAKIIHH
MIPUCOEUHEHMS], AUMEPU3ALUU U TPUMEpHU3aLH, OKuciieHus. KucioTHble cBONCTBA aJIKUHOB,
HMMEIOIIUX KOHIIEBYIO TPOHHYIO CBsA3b. KauecTBeHHbIE peakliuy Ha TPOHHYIO CBsi3b. CIOCOObI
MOJIy4Y€HUS U IPUMEHEHUE AJIKUHOB.

ApomMaruyeckue yriaeBoaopoAsl (apeHsl). ['omonormyeckuili psia apeHoB, oOmas
¢dbopMyna, HOMEHKJIATypa M H30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE
MoJieKynbl Oen3osia. duznueckre CBOMCTBAa apeHOB. XMMUYECKHE CBOMCTBA OCH30J1a U €r0
TOMOJIOTOB: PEaKIUM 3aMelIeHUs B OEH30JIbHOM KOJbIE U YIJIEBOJAOPOJHOM pajauKale,
peakuuu  OPHUCOEAMHEHHUS, OKHUCIIeHHe TromojioroB Oenszona. IlpeacraBmenue 00
OpPUEHTHUPYIOIIEM IEMCTBUM 3aMecTUTEIe B OEH30JbHOM KOJIbIE Ha IMpPUMEpe aJKUIbHBIX
paauKanoB, KapOOKCHIbHOM, THAPOKCUIBHONW, aMUHO- U HUTPOTPYIIbI, aTOMOB TaJIOTE€HOB.
Oco0OeHHOCTH XMMHUYECKHUX cBOWCTB cTHposa. llomumepusanus crupona. CrnocoOsl
MOJIy4Y€HUS U IPUMEHEHUE apOMaTUYECKUX YIIeBOI0POIOB.

[Ipupoaustii ra3. [lomyrHeie HedTsHBIE Ta3bl. HedTh 1 e€ npoucxoxnenue. KameHHbIH
YTOJIb ¥ MPOAYKTHI €ro mepepadoTku. CrocoObl mepepaboTku HEPTH: MEPEeroHKa, KPEKUHT
(TepMHUYECKUH, KaTaTUTHICCKUI), puopMuHT, Tupou3. [IpoaykTel nepepaboTku HePTH, X
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnyeckas CBSA3b MEXKIY PA3IMYHBIMU KJIACCAMH YTIIEBOAOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJIOreHIIPOU3BOIHBIX YIIIEBOJAOPOIOB. Peakuuu 3aMmenieHus
raJJoreéHa Ha TMAPOKCOIPYIILY, HUTPOTPYIILY, LIHAHOTPYIIy, aMuHOrpynny. JlelictBue Ha
TaJIOTCHIIPOU3BOJIHBIE BOJHOTO M CHUPTOBOTO pacTBopa Iénouu. Bzaumonelictehe
JUTajJOre€HaJIKaHOB ¢ MarHueM M IUHKOM. [IoHATHE 0 METAII0OpraHuYecKuX COCIUHECHUSX.
Vcnonp3oBaHue TajJOreHIIPOU3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE U IPU CHUHTE3E
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOIbl M3YYEHHUS BEIIECTB M MX IPEBPALICHUMN: H3ydeHUE
(Gu3n4eckux  CBOMCTB  YIJIEBOJOPOJOB  (PacTBOPHUMOCTb), KAUECTBEHHBIX  peaKLui
YTJIEBOJOPOOB Pa3IMYHbIX KJIacCOB (0OecBeUrBaHUEe OPOMHOM MM HOIHOM BOJIbI, pacTBOpa
IIepMaHraHaTa Kajus, B3aUMOJCHCTBHME alleTUICHA C aMMHUA4YHbIM DPAacTBOPOM OKCHJIA
cepedpa(l)), kauecTBeHHOE OOHApPY)KEHHE YTIepoia U BOJOPOIa B OPraHUYECKHUX BEIIECTBAX,
[IOJIydeHHEe 3TUJIEHA M U3y4CHHME €ro CBOMCTB, O3HaKoMileHHe ¢ KoJulekuusmu «Hedte» n
«Yromb», ¢ oOpa3laMu IUIACTMACC, KAaydyKOB M PE3HHBI, MOJCIMPOBAHHE MOJIEKYI
YIJI€BOIOPOIOB U TAJIOTEHIIPOU3BOAHBIX YTIIEBOAOPOIOB.

Kucaopoaconepxamme opranndecKkue COeAHHEHUS.

[IpenensHble ofHOATOMHBIE CUPTHI. CTpoeHHE MOJIeKyl (Ha MpUMepe MeTaHoja U
sranona). ['omonoruueckuit psia, obmas ¢opmyna, H30Mepus, HOMEHKIATypa U
kiaccupukanus. duznyeckre CBOMCTBA NpeAebHBIX 0JHOATOMHBIX CIUPTOB. Bogopoansie
CBA3M MEXAY MOJIEKYJaMH CHUPTOB. XHMHUYECKHE CBOMCTBA: PEAKIUM 3aMELICHUS,
JNETUApaTaluy, OKHCJICHHs, B3aUMOJCHCTBUE C OPraHMYECKUMU M HEOPraHUYECKUMU
kuciaoTaMu. KauecTBeHHas peakius Ha OJJHOATOMHBIE CIUPTHL. JlelicTBUE 3TaHOIa U METaHOJIa
Ha opraHusMm uenoBeka. CriocoObl MOTydeHHs U TPUMEHEHHE OTHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upbl, HOMeHKIaTypa U uzoMmepus. OCOOCHHOCTH (U3HUYECKUX U
XUMHUYECKUX CBOMCTB.

MHoroaroMHble CIUPTHI — ITUIICHIVIMKOJIb U TIUIEpUH. DU3HUECKHE U XUMUYECKUE
CBOMCTBA: PEAKIMM 3aMEIICHUs], B3aUMOJCHCTBUE C OPraHMYECKHMMHU U HEOPTraHUYECKUMHU
KHCJIOTaMH, KAYECTBEHHAS PEaKilis Ha MHOTOATOMHBIE cUpTHI. [IpeacTaBienune o MexaHu3Me
peakuuii HykiIeoduiapHOTO 3amemnieHus. [eifictBue Ha opraHusMm dYenoBeka. CrocoObl
MOJTY4YCHUS U IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enois. CTpoeHHME MOJIEKYINbI, B3AMMHOE BIIMSHUE THUIPOKCOTPYIIBI U OEH30JbHOTO
anpa. @usmueckue cBoiictBa (eHosa. OCOOEHHOCTH XHMHMUYECKUX CBOMCTB (heHoua.
KauectBennsie peaknuu Ha ¢(enon. Tokcuyaocts (enosa. CrocoObl TOMYYCHHS U
npuMmeHenue ¢enona. GenondopmanpaeruiyHas cMoa.

KapOonunbpHble COETUHEHUS — aIbJETHUIbl M KETOHBL. JIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpymIibl. ['oMOJIOTHYECKHE PSIIbI aJIbIETHIAOB M KETOHOB, 00IIas dopmya,
n3oMepusa U HOMeHKIarypa. DU3NYECKUE CBOWCTBA AJIBJAECTH/IOB W KETOHOB. XHWMHYECKHE
CBOWCTBA alIbJIETHIOB M KETOHOB: peakiuu TmpucoequHeHus. OKHUCICHHE allbJICTHIOB,
KaueCTBEHHBIC peaKIMu Ha anbAeru/ibl. CriocoObl MOJIydeHUsI M TPUMEHEHNE albJeTHIOB U
KETOHOB.

OnHOOCHOBHBIE MpE/ENbHBIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOSHUS MOJIEKYI
KapOOHOBBIX KHuCIOT. M3oMepuss u HOmMeHKIaTypa. dusnueckne CBOWCTBA OJHOOCHOBHBIX
MpeAeTbHBIX KapOOHOBBIX KHCJIOT. BOJOpOMHBIE CBS3M MEXKIYy MOJEKYIaMH KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOMCTBA: KUCJIOTHBIC CBOMCTBA, PEAKIUsS dTePUDUKAIINHN, PEAKIIUH C
y49acTHEM YTJIEBOJIOPOIHOTO paaukaia. OCOOCHHOCTH CBOMCTB MYPAaBBUHOW KHCIIOTHI.
[Tonatne o TPOU3BOAHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3(pupax. MHoroobpaszue
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HETPENEIbHBIX U apOMAaTHYECKUX KapOOHOBBIX
KHUCIIOT, JUKAapOOHOBBIX KHCIOT, THIPOKCUKapOOHOBBIX KHUCHOT. IIpenctaBuTenu BhICIINX
KapOOHOBBIX KHCIIOT: CT€apHUHOBAas, MaJIbMUTUHOBAS, OJCHHOBAsS, JIUHONEBAS, TUHOJIEHOBAS
KUCTI0Thl. CocoObl MOTYYeHUS U TPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxwnbie a3¢upsl. ['oMonorudyeckuii psai, odmas Gopmyra, U30MepHsi © HOMEHKIIATypa.
Du3NYECKUEe U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U IIEJIOYHOMN cpeie.

Kupsl. Ctpoenue, puznueckrue U XUMHUYECKUE CBOMCTBA )KUPOB: THIPOJIN3 B KUCIION U
mesioyHoi cpepe. OCoOOEHHOCTH CBOWMCTB KHPOB, COAEPIKAIIUX OCTATKH HEMpPEeIeIbHBIX
XKUPHBIX KUCIOT. JKupbl B pupoe.

MBpBLT14 KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OObmas xapakrepuctuka yrieBojoB. Kiaccudukauus yrieBogoB (MOHO-, AM- U
nosnmcaxapuabl). MoHocaxapuabl: I0Ko3a, (GppykTo3a, rajakro3a, pudo3a, ne3okcupudosa.
Odusnyeckue CBOICTBAa U HaxoxaeHue B mpupoje. PoTocuHTE3. XUMHUYECKHE CBOMCTBa
TJIIOKO3BI:  PEAKIMM C YYacTHEM CIOHUPTOBBIX U albJACTHJAHON TpYII, CHOUPTOBOE U
MOJIOYHOKHCTIOEe OpoxeHue. [IpuMeHeHHe TOKO3bl, €€ 3HAYeHHE B JKU3HENEATEIbHOCTH
opranu3ma. Jlucaxapuapl: caxapo3a, MaibTo3a U JakTo3a. BoccraHaBiuMBaromye Hu
HEBOCCTaHABIMBAKOIIKE Aucaxapuibl. ['uaponus aucaxapunoB. HaxoxaeHue B mpupojae u
npuMeHenue. [lonucaxapuapl: Kpaxmall, TJIMKOTeH U 1eiono3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmania, TJIMKOT€Ha M Uesuitono3bl. Du3nmdeckue CBOMCTBA Kpaxmana U IEJUTIOJIO3bI.
XUMHYECKHE CBOMCTBA KpaxMaja: THIPOJIN3, KaueCTBEHHAs! PeaKius C HOJOM. XUMUUYECKHE
CBOMCTBa IIEJUTIOJIO3BI: THUAPOJIN3, TMoJydyeHHue d¢hupoB memtono3bl. [lonstHe 006
MCKYCCTBEHHBIX BOJIOKHaX (BHUCKO3a, alleTaTHBIN MIENK).

DKCHEepUMEHTAIbHBIE METO/IbI U3YUYEHHS BEILIECTB M UX MPEBPALLECHUI: PACTBOPUMOCTh
pPa3IMYHBIX CIHUPTOB B BOJIE, B3aMMOJICUCTBUE 3TAHOJA C HATPUEM, OKHCIIEHHE STHIOBOTO
CoupTa B albJETU] Ha PACKAIEHHOW MEIHON MPOBOJOKE, OKHCIEHHE STUJIOBOIO CIHPTA



JUXPOMATOM Kajius (BO3MOKHO MCHOJIb30BaHHE BHUJIEOMATEPUAIOB), KAUYECTBEHHBIE PEaAKIINU
Ha anpiaeruabl (¢ rugpokcuaoMm muammuHcepeOpa(l) u ruppoxcumom memu(ll)), peakuus
riunepuHa ¢ ruapokcunom menu(ll), xumuueckne cBoWCTBa pacTBOpa YKCYCHOW KHCIIOTHI,
B3aUMO/ICHICTBUE pacTBOpa INIIOKO3bI ¢ ruapokcuaom Meau(ll), B3aumoneiicTBue kpaxmania ¢
HOJIOM, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a1a4 10 TeMaM «CrnupThl U heHob», «KapOoHOBBIE
KUCT0Thl. CloXKHbBIE 3(PUPBD).

A3oTcoaepxaiye OpraHuyecKkue coeIuHeHusl.

AMUHBI — OpraHWYeCKHe TPOW3BOAHBIE aMMuaka. Kiaccudukamus aMHHOB:
amrdaTiyeckue W apoMaTHYeCKWe; IEePBUYHBIC, BTOPUYHBIE W TpeTHyHbie. CTpocHHE
MOJIEKYJI, 001Iast popmyina, H30Mepusi, HOMCHKIIATypa ¥ (U3NYECKUE CBOUCTBA. XUMHYECKOE
CBOMCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA, AJIKMJIMPOBAHUE, B3aMMOJICHCTBHE
MIEPBUYHBIX aMUHOB C a30TUCTON KHUCTI0TOM. COM aTKUIaMMOHHS.

AHUJUH — TIPEICTaBUTENIb AaMUHOB apoMaTuyeckoro psna. CTpoeHHue aHWIMHA.
B3anMHoe BiusiHME TPy aTOMOB B MOJIeKyie aHuInHA. OCOOCHHOCTH XUMHUYECKUX CBOMCTB
anmnuHa. KadectBeHHbie peakuuu Ha aHwiInH. CrnocoObl TOJNYYeHHS W TPUMEHEHHE
anudaTudeckux aMuHOB. [losiyueHne aHUIMHA U3 HUTPOOCH30J1A.

AvuHOKHCIOTH. HoMenknatypa u wuzoMmepus. OTAelbHbIE NPEACTABUTEIHA O
AMHUHOKHUCIIOT: TJIMIINH, aTaHH. Du3nyeckue CBOMCTBa aMUHOKHUCIIOT. XUMUYECKUE CBOMCTBA
AMUHOKHCIIOT KaK aM(OTEpPHBIX OPraHWYECKUX COCIWHEHUM, PEAKIUs TMOJHMKOHICHCAIIHH,
00pa3zoBaHue MENTUTHOM CBsI3H. bronornyeckoe 3HaueHHe aMUHOKHUCIOT. CHHTE3 U TUIPOIIU3
TIeTITU/IOB.

benku kak mpupoaHsie monumepsl. [lepBuuHas, BTOpUYHAS UM TPETHYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OENKOB: THIPOJIN3, ACHATYypalusl, KaUeCTBEHHbIE PEaKI[Ui Ha
OenKH.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHUS] BEIIECTB M MX IPEBPAIICHUIl: pacTBOpEHUE
0enKoB B BOJIe, IeHAaTypalus OEKOB MPU HarpeBaHUH, IBETHBIE PEaKIUU Ha OEJIKH, peleHue
JKCIIEPUMEHTANIBHBIX 33Ja4 M0 TeMaM «A30TCOAEpIKalue OPraHuYEeCKUE COCAVHEHUS» U
«Pacnio3HaBaHuE OPraHN4YECKUX COCTUHEHUI.

BricokomoieKyJISIpHBbIE COCAUHEHMS.

OCHOBHbIE IOHATUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEPHU3ALUU, CPEAHss MOJEKylspHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN — MOJTUMEPU3ALUS U TOJTUKOHACHCAIU.

[TonumepHsbie MaTepuabl. [TnacTtmaccel (monmuaTHUIIEH, MOJIUTIPOTIUIIEH,
MOJIMBUHUIXIIOPUI, MOJIUCTUPOJL, MOJINMETHIIMETAKPUIIAT, MOJIMKapOOHATHI,
noyuaTIIIeHTepedTanar). Y Tunmsanus u nepepaboTka MiacTuka.

DnacToMephl: HaTypalbHBIA KaydyK, CHHTETHUECKHE Kaydyku (OyTaaueHOBBIN,
XJIOPOIPEHOBBIH, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HaTypalibHbIE (XJIOTIOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, allETaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tonumepsl crnenuansHOrO0 Ha3zHaueHUs (TermoH, KeBlap, SJICKTPOIMPOBOIAIINE
MOJIMMEPBI, OHopasaraeMple OJMMEPHI).

DKCHepUMEHTATbHBIE METOAbI U3YUEHHS BEUIECTB M UX IIPEBPAILICHHI: 03HAKOMIICHHE C
oOpa3liaMyd TMPHPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC, KaydyKOB, pEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe «Pacno3HaBaHue IJ1aCTMACC U BOJIOKOH.

Pacuérnrie 3amaun.

Haxoxnenue MonexkyaspHOH (GopMymbl OpPraHUYeCKOro COEAMHEHHUS IO MacCOBBIM
JONISIM  DJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAXOXICHHE MOJEKYISIPHOW (HOPMYIBI
OpPraHMYECKOTO COeqUHEeHHs] Mo macce (00BEMY) MPOAYKTOB CTOpaHUs, MO KOJIHYECTBY



BemecTBa (Macce, 00bEMY) MPOJYKTOB PEAKIUU H/WIIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE
CTPYKTYpHOU (hOpMYJBI OPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XUMHUYECKUX CBOMCTB WU
croco0OB TOJIyYEHHsI, ONPEICICHUE OJH BBIXOJA HPOAYKTAa PEAKIHH OT TEOPETHUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MexxnpeaMeTHBIX CBA3EH MpU U3ydeHUU opraHndeckoi xumuu B 10 kinacce
OCYILIECTBJISIETCSI Yepe3 UCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAayYHBIX MOHATUH, TaK U
MOHATHUM, IPUHSTHIX B OT/AEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOurre ecTeCTBEHHO-HAYJYHbBIE TIOHSATHS: SIBICHUE, HAYYHBIN ()aKT, TUTIOTE3a, TEOPH,
3aKOH, aHaJIM3, CHHTE3, KJIacCH(UKanus, HaOII0IeHHE, H3MEPEHHUEe, IKCIIEPUMEHT, MOJIEIb,
MOJETUPOBAHUE.

®dusuka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, MOJIEKYJId, SHEPreTHYECKUI
YpOBEHb, BELIECTBO, TEJO0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3HUECKrEe BEIINYNHBI,
€IMHHUILIBI U3MEPEHMUSI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraausM, skocuctema, obuocdepa, MeTaboIu3M, HACJIEICTBEHHOCTD,
aBTOTPO(HBIA U TETEPOTPO(HBINA TUIT TUTaHUA, OpoXKeHUe, HOTOCUHTE3, JbIXaHHE, OEKH,
YTJIE€BO/bI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOMaeMble, TOTIUBO.

Texnonorusi: mumieBble NPOAYKTHI, OCHOBBI PALMOHAIBHOTO MUTAHUS, MOIOIIUE
CpeICTBa, MaTepHallbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKASI XUMMUS

TeopeTnyeckue 0CHOBbI XUMHH.

Atom. CocraB aTOMHBIX saep. XUMHUYECKH oanemeHT. WM3otombl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBbIE YHCJIa. DHEPreTUYECKUE YPOBHU U MOJTYPOBHHU.
Atomubie opOutanu. Knaccupukamus XMMUYECKHX 3JIeMEHTOB (S-, p-, d-, f-amemenTsr).
Pacrnipenienenue 31eKTpOHOB MO AaTOMHBIM OpOUTAISIM. DJIEKTPOHHBIE KOH(DUTYpalIUd aTOMOB
AJIEMEHTOB IEPBOrO—YETBEPTOrO IMEPUOJIOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUH,
AJIEKTPOHHBIE KOH(MUTYpALIUU HOHOB. DJIEKTPOOTPUIIATENEHOCTD.

ITepuonnueckuii 3akoH u llepumoaudeckas cucrema XuMUYECKUX 3jeMeHTOB [[.U.
MenpeneeBa. CBs3b Nepuoauveckoro 3akoHa u llepuonnyeckoil cHUCTEMBl XMMHUYECKUX
AJIEMEHTOB C COBPEMEHHOM Teopuel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XMUMHUYECKUX AJIIEMEHTOB U 00pa3yeMbIX MUMHU MPOCTHIX U CIOKHBIX BEIIECTB MO TPYyMIaM U
nepuojam. 3HaueHue nepuoanyeckoro 3akoHa /.M. Menzaeneena.

XuMuyeckasi CBsi3b. BUIbI XUMUYECKOU CBSI3U: KOBAJICHTHAS, MOHHASI, METAJUTMYECKasl.
Mexanu3mbl 00pa3oBaHMsI KOBAJCHTHON CBsI3U: OOMEHHBIH M JOHOPHO-aKIETTOPHBIM.
DOHeprus W JuiiHa cBsi3u. [lonsspHOCTH, HANPaBICHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM
cBs3u. KpatHbie cBs3u. Bogopoanas cBsizb. MexXMONIEKYyISIpHBIE B3aUMOCHCTBHSL.

BaneHTHOCTh M BaJieHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b DIEKTPOHHON CTPYKTYPHI
MOJIEKYJI C UX T€OMETPHUYECKUM CTPOCHHEM (Ha MpUMEpEe COEIMHEHUN AJIEMEHTOB BTOPOTO
nepuoa).

[IpencraBieHre O KOMIUIEKCHBIX coeAuHEeHHUAX. (CoCTaB KOMIUIEKCHOTO HOHA!
KOMILJIEKCOOOpa3oBarTenb, JUTaHIbl. 3Hau€HHWE KOMIUIEKCHBIX coeauHeHud. [lonarue o
KOOPIUHAIIMOHHON XUMUHU.

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTpOEHUs. THUIBl KPUCTAIITUYECKHX
pEemETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.



[TonsTue o pgucnepcHbix cucremax. McrtuaHble pacTBopbl. IlpencraBiieHue o
KOJUIOUAHBIX pacTBopax. CrocoObl BbIpa)KEHMsI KOHLEHTPALMU PacTBOPOB: MaccoBas IO
BEILECTBA B PACTBOPE, MOJIApHAsi KOHIIEHTpausl. HachlieHHbIE 1 HEHACBIILIEHHbIE PaCTBOPBI,
pactBopuMocTbh. Kpucranioruapars.

Knaccugukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BemecTB. TpUBHAIbHBIC HA3BAHUS
OTJIEbHBIX NPEACTABUTEIIEH HEOPraHUUECKUX BEILIECTB.

Knaccupukanuss XuMUYEeCKUX pEeakuii B HEOPraHWYECKOH M OPraHWYeCKON XUMUH.
3aKOH COXpaHEHMs] MAacChl BEILECTB; 3aKOH COXPAaHEHUS W INPEBPAIICHUS SHEPrUU IpU
XUMHYECKUX peaknusiX. TeruioBbie 3(P(PEeKTsl XUMUYECKHX peakmuii. TepMOXUMUYECKHE
YpaBHEHHUS.

CKOpoCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTb OT Ppa3JIMYHbIX (PaKTOPOB.
I'omoreHHsIe U rereporeHHble peakuu. Karaaus u kataans3aTopsl.

OOpatumble W HeEOOpaTHMBIE peakiuu. XUMHYecKoe paBHoBecwe. KoHcTaHTa
XMUMHUYECKOTO paBHOBecHs. DaKTOPbI, BIMAIONINE HA MOJIOKEHUE XUMUYECKOTO PaBHOBECHS:
TeMIleparypa, J1aBjeHUE U KOHIIEHTpAIMK BEUIECTB, yJacTBYOIUX B peakuuu. [Ipunmnun Jle
[Tarense.

OnexTponuTtnueckas aucconuanus. CunbHble W crnadble 3eKTpoauThl. CreneHb
mucconuanuu. Cpesia BOJHBIX pacTBOPOB: KUCIOTHAs, HEUTpabHasl, ejaouHas. BogopoaHerit
nokasarens (PH) pactBopa. I'maponus coneil. Peakiiuu nonHoro oomena.

OKHCANTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHUCIUTENlb U
BOCCTaHOBUTENb. [Iporecchl OKHCIEHUS W BOCCTAaHOBIIEHUSA. BakHeWine OKUCIUTETN U
BOCCTaHOBUTEIN. MeToa 3JeKTpOHHOro OanaHca. DIEKTPOJIM3 pPacTBOPOB M PACILJIaBOB
BEIIECTB.

DKCIepuMEHTANIbHBIE METOJbl M3Y4YEHUs BEUIECTB W UX MPEBPAIICHMI: pa3lioKeHue
MepoKCcHia BOJOpPOJa B MPHUCYTCTBHM KaTaau3aTopa, MOJENH KPUCTAIUTMUECKUX PEIIETOK,
MPOBEJIEHUE peakUuid HOHHOTO OOMeHa, OMpeAeNieHHE CpeAbl PacTBOPOB C IMOMOIIBIO
WHIUKATOPOB, U3YUEHHUE BIMUSHUS PA3IMYHBIX (AKTOPOB HA CKOPOCTh XMMHUECKOM PEaKINK U
MOJIOKEHNE XUMHYECKOTO PaBHOBECHSI.

Heopranuueckasi Xummusi.

[Tonoxxenne HemeramioB B lleproguyeckoil cucreme XuMUYecKUx 3aeMeHToB JI.M.
MenneneeBa U OCOOEHHOCTH CTPOEHHUs UX aToMOB. DPuU3MYecKHe CBOMCTBA HEMETaJUIOB.
AmtoTponus HeMeTauIoB (Ha MpUMepe KUCIopoa, cepsl, hochopa u yriepoaa).

Bonopon. [lonyuenue, pusnueckue 1 XMMUYECKUE CBOMCTBA: PEAKUU C METalllaMu U
HEMeTaJlJJaMH, BOCCTAaHOBUTEIbHBIE CBOICTBA. [ ipuabl. TOTUIMBHBIE 3JIEMEHTHI.

l"anmorensl. HaxoxeHue B npupoje, crocoObl MoxydeHus, Gu3ndeckue 1 XUMUYECKUe
cBoiicTBa. ['amoreHoBOOpO bl BaxkHeiine KuciopoacoaepxKaiiie CoOeAMHEHNUS TaJOTeHOB.
JlaGopaTopHble ¥ MPOMBIIIJICHHBIE CIIOCOOBI MOIy4YeHHUs rajJoreHoB. [I[puMeHeHne raaoreHoB
U UX COEOUHEHUN.

Kucnopoa, o30H. JJabopaTopHble ¥ POMBIIILIIEHHBIE CIIOCOOBI MOTY4YEeHUs KUCIOPO/a.
duznyeckue M XMMHYECKHE CBOICTBAa W NpUMEHEHHE KHUciIopoAa U o30Ha. OKCHABI H
MIEPOKCUIBL.

Cepa. HaxoxaeHue B mpupoje, CHocoObl MOJMy4deHHUs, (PU3NYECKUEe M XUMHUYECKHUE
coiictBa. CepoBonopoa, cynbduabl. Oxcua cepbi(1V), okcun ceproi(V1). Cepaucras u cepHas
KUCTOTBHI U UX coiu. OCOOEHHOCTH CBOWCTB CepHOM KUCHOTHL. [IpuMeHenue cepel u e€
COCIMHECHUN.

A3zoT. HaxoxkneHue B mpupoje, CHOCOObI MONydeHUs, (GU3NYECKUE U XUMUYECKUE
cBolcTBa. AMMHMaK, HUTpUbl. OKCUABI a30Ta. A30TUCTasi U a30THAs KUCIOTHI U UX COJIM.



OcobOeHHOCTH CBOWCTB a30THOHM KUCIOTHL. [IprMeHeHHne a30Ta U ero coeqMHEHUN. A30THBIE
yInoOpeHus.

®ochop. Haxoxaenue B mpupoje, CocoObl MorydeHus, GU3NIecKue U XUMUICCKHE
croiictBa. ®ochuasl u dochun. Oxcumsl dochopa, dochopHas kuciora U e€ Comu.
[Tpumenenne dochopa u ero coequnenuii. @ochopHsie ynoOpeHusI.

Yriuepos, HaxOXKICHHWE B MpHpoje. AJIOTPONHbIC Moaudukamuu. Dusndeckue u
XUMHYECKHAE CBOMCTBA MPOCTHIX BEIHIECTB, 0Opa3oBaHHbIX yriepoaoMm. Okcun yriepoaa(ll),
okcun yriepona(lV), yronpHas kuciota U €€ coiau. AKTUBHPOBAHHBIN YIroJib, aJICOPOIHUS.
Oymiepensl, rpadeH, yriepodHblie HAHOTPYOku. IlpuMeHeHHMe TPOCTHIX BEIIECTB,
00pa30BaHHBIX YIIIEPOJOM, H €TI0 COSANHEHHH.

Kpemuuii. Haxoxaenue B npupoje, ciocoObl MoaydeHus, GU3NIECKue U XUMUYECKUE
cBoiictBa. Oxcua kpeMuus(1V), kpeMHHUEBas KUCIIOTa, CUIIMKAThL. [[puMeHeHne KpeMHHMSI U €T0
coenuHeHuil. CTEKII0, €ro MoJlydeHue, BUbl CTEKIIA.

[Tomoxenne w™etasmioB B IlepuoanMyeckol CHCTEME XUMHUYECKUX SJIEMEHTOB.
OcoOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000J0YeK aroMOB MeTauioB. OO0mue Qusnyeckue
cBOIcTBa MeTauIoB. [IpuMeHeHne MeTauioB B ObITY U TeXHUKE. CIIJIaBbl METAJLIOB.

DNEeKTPOXUMHUYECKUN Ppsii HampspKeHUH MertauioB. OOmme crmocoObl  MOTydeHUs
METAJJIOB: THAPOMETAJUIYPIrUsi, MUPOMETAIIYpTUs, »>JeKTpoMeTamnyprusd. Ilonarue o
KOppo3uu MeTaiyioB. CriocoObl 3aIIUTHI OT KOPPO3HUHU.

O6mas xapakrepuctuka MetamioB |A-rpynnsl [leproauueckoil cucteMbl XUMHUYECKUX
aneMeHToB. Hatpuil u kanuii: nonydenue, Gpusndeckue 1 XMMUYECKHUE CBOICTBA, IPUMEHEHNE
MIPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mras xapakrepuctrka MmetamuioB || A-rpynmsr [Tepruoanueckoi CHCTEMBI XUMUYECKUX
2JeMEHTOB. MarHuii W KaJblIWi: TMOJydeHHe, (Pu3nueckue W XUMHUYECKHE CBOMCTBA,
MPUMEHEHHE MPOCTBIX BEIIECTB M HUX coenuHeHUi. JKECTKOCTh BOJBI M CIOCOOBI €&
yCTpaHEHHUSI.

AIOMHUHWI: TIOJTydeHHEe, PU3NIECKHE U XUMUUECKHE CBOMCTBA, TPUMEHEHNE TTPOCTOTO
BEIIECTBA U €ro coeAMHEHUH. AMQOTepHbIE CBOMCTBA OKCHIA W THUIPOKCHAA ATIOMUHMS,
TUAPOKCOKOMILIIEKCHI ATFOMUHUSI.

OO6mas xapakrepucTuka MeTauioB 1mo6ounsix noarpynn (b-rpymm) Ilepuoanueckoit
CUCTEMbI XUMHUYECKUX JIEMEHTOB.

Ou3nyecKkue u XUMUYECKUE CBOMCTBA XpoMa U ero coeuHeHui. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U qUXpoOMaThl, KX OKHCIUTEIbHBIC CBONCTBA.
[Tonyuenue u npuMeHeHue Xpoma.

Odusnyeckue W XMUMHUYECKHE CBOWCTBA MapraHiia M €ro coenuHeHuil. Baxkneifmue
coemuaeHuss Mapranna(ll), mapranma(lV), mapranna(VI1) u mapranna(VIIl). Ilepmanranar
KaJusi, ero OKUCIUTENIbHbIE CBONUCTBA.

du3nyecKue U XUMUYECKHE CBOMCTBA jKele3a v ero coenHeHuil. OKCUIbl, THAPOKCUIBI
u conu xene3a(ll) u xxeneza(lll). [Tomyyenue u npuMeHeHHe Kele3a U €ro CIIaBoB.

®dusznueckue MU XMMHYECKHE CBOWcTBAa Meau U e€ coeauHeHuil. [lonydenue u
MIPUMEHEHHUE MEJIU U €€ COCTMHEHU.

Huuk: momyuyeHue, (u3MUECKUE U XUMHUYECKHe CBOiicTBa. AM{QoOTepHbIe CBONCTBa
OKCHJAa W TUIPOKCHUIA ILHHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMeHeHHWe LWHKAa U €ero
COCIMHECHUN.

DKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHUsI BELIECTB W HX MPEBpAIICHHI: U3y4YEeHHE
00pa3loB HEMETAJUIOB, TOpeHue cephl, Gocdopa, Kene3a, MarHus B KHCIOPOJE, U3ydeHue
KOJUIeKIMH «MeTalibl W CIJIaBbD», B3aUMOJICHCTBUE INETOYHBIX M IIEIIOYHO3EMETbHBIX
METaJIOB C BOJIOW (BO3MOKHO MCIIOIH30BaHUE BHICOMATEPUAIIOB), B3aUMO/ICHCTBYE IITHKA U



JKeje3a C pacTBOpaMU KHUCJIOT U IIEJIo4Yed, KaueCTBEHHBbIE pPEaKIMd Ha HEOpPraHu4YecKue
AQHUOHBI, KATUOH BOJOPOJAa U KaTHOHBI METAJIJIOB, B3aUMOACHCTBUE TUAPOKCHIOB AIFOMUHUS
Y LMHKAa C pacTBOpaMH KUCJIOT U IIEJI0YEH, pelieHre SKCIEePUMEHTAIBHBIX 33/1a4 110 TeMaM
«[amorens», «Cepa u e€ coenuHeHUs», «A30T U dochop U UX coenuHeHUs», «MeTaIbl
[JIABHBIX MOATPYIID», «MeTasuibl TOOOYHBIX MOATPYIIID.

XUMHUSA U )KU3Hb.

Ponp xumum B obOecrieyeHHMM yCTOMYMBOrO pa3BUTUS uenoBeuecTtBa. llonsarue o
Hay4HBIX METOJaX MO3HAHUS U METOJI0JIOTUH HAYYHOTO HcciienoBanus. HaydHbie mpuHIUIIBI
OpraHM3alliil  XUMHUYECKOTO TMPOU3BOJACTBA. [IPOMBINUICHHBIE CHOCOOBI  TIOJMYYCHHS
BOKHEUINIUX BEHIECTB (Ha MpUMeEpe MPOU3BOJACTBA aMMHUaKa, CEPHON KHUCIOTHI, METAHOJA).
[IpombIinieHHBIE CTTIOCOOBI TIOJMYYEHUS] METAJIOB M CIUIABOB. XHMMUYECKOE 3arpsi3HCHHE
OKpYXarolenl cpefpl U ero mociaeAcTBUA. Ponb Xumum B 00eCleueHHWH SHEPreTUYeCKOM
0€301acHOCTH.

Xumusi ¥ 3710poBhe uenoBeka. JlekapcTBeHHbIe cpeiacTBa. [IpaBuiia mCnosib30BaHUsA
JIEKapCTBEHHBIX MpenapaToB. Poib XuMun B pa3BUTHU MEAUITUHBL.

XUMHUS UIIA: OCHOBHBIE KOMITIOHEHTHI, MMUIIIEBBIE T00aBKU. Poib xuMun B obecrieueHun
MUIIEBON OE30TIaCHOCTH.

Kocmernueckue n mapdromepubie cpeactBa. beiroBas xumus. [IpaBuna 6e3omacHOro
WCTIOJIb30BAHUSI TIPETIApaTOB OBITOBOY XWMHH B TIOBCETHEBHOM JKU3HHU.

XUMHS B CTPOUTEITHCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MaTepHAIIBI (IIEMEHT, OETOH).

XuMHS B CEIBCKOM X03siiicTBe. OpraHnuecKre 1 MUHEPATbHBIE YI0OpEeHMUSI.

CoBpeMeHHbIe KOHCTPYKITHOHHBIE MaTepraibl, KpaCKU, CTEKIIO0, Kepamuka. Marepuasl
JUIs 3NEeKTpoHUKU. HaHoTexHoaorum.

Pacuérhpie 3amaun.

Pacuérbl: Macchl BemiecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJHYECTBY BEILIECTBA,
Macce WM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIINU BEIIECTB, MACChl (00BhEMA, KOJTMYEeCTBA
BEIIIECTBA) MPOJYKTOB PEAKIIMU, €CIM OJHO W3 BEIIECTB MMEET MPUMECH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa pPeaKlUU, €CIM OJHO U3 BEILECTB JaHO B BHUJE PAacTBOpPA C
OnpeAeiEHHON MacCOBOM /10Jield pacTBOPEHHOrO BEIECTBA, MACCOBOM JOJM U MOJISIPHOU
KOHLIEHTPALIMK BELIECTBA B PACTBOPE, JOJU BBIXOJA MPOIYKTa PEAKIHMH OT TEOPETUUECKH
BO3MOXHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanust MexXIpeMETHBIX CBsI3€ NPU U3Y4eHUU O0IIel U HEOPTaHUYECKON XUMUU
B 11 kmacce ocymiecTBisieTcs 4epe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYyYHBIX
MOHATHH, TaK U TIOHATUHN, IPUHATHIX B OTJEIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOTO IHKIIA.

OO01ue ecTeCTBEHHO-HAYy4YHbIC MOHATHS: SBJICHUE, HAYYHBIN (haKT, TUIOTE3a, Teopus,
3aKOH, AaHaJW3, CHUHTE3, Kilaccuukanus, MNEePUOTUIHOCTh, HAOIIOACHUE, HW3MEpEeHHE,
AKCIEPUMEHT, MOJIeJIb, MOACITUPOBAHUE.

®uzuka: mMarepusi, MUKPOMHUP, MaKpOMHUP, aTOM, DJIEKTPOH, NMPOTOH, HEHUTPOH, HOH,
M30TOIbI, PAJMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTUYECKHIl YPOBEHb, BEIIECTBO, TEJI0, O0BEM,
arperaTHO€ COCTOSIHHME BEIECTBa, HACaIbHBIN Ta3, (U3MUECKHUE BEIUYHUHBI, EIHHHIIBI
MU3MEPEHUS], CKOPOCTh, SHEPTHUS, Macca.

buonorusi: kierka, opraHusM, O3KocucTeMa, Ouocdepa, MeTabONM3M, MaKpo- H
MUKPODJIEMEHTHI, O€JIKH, JKUPBI, YTIEBOIbl, HYKIECHHOBBIE KUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadust: MuHEpabl, TOpHBIE TOPO/IBI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonmorus:  XUMHYeCKass  IPOMBIIUIEHHOCTb,  METAJUIyprus,  CTPOUTENIbHbIE
Marepuaibl,  CEIbCKOXO3SMCTBEHHOE  MPOU3BOJCTBO,  NHIIEBas  MPOMBIILIEHHOCTD,



(bapMaL[eBTI/I‘IeCKaSI MMPOMBIIIJIICHHOCTD, IIpOU3BOJACTBO KOCMCTHYCCKUX  IIperaparTrosB,
IIPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpualoB, QJICKTPOHHAA MMPOMBIIIJICHHOCTD,
HaAHOTCXHOJIOTHH.



[VNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMMHUN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

B cootBeTcTBUM € CHCTEMHO-/EATENBHOCTHBIM MOJIXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yJabTaTOB OCBOECHMS IpenMera «XHUMHS» Ha YpOBHE CpeAHero oOuiero ooOpazoBaHUs
BBIJICJICHBl  CIICAYIOIIME COCTABIIOUIME: OCO3HAHWE OOYYarOIIMMHUCS  POCCHICKON
IPaXIAaHCKOW HMAEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIbBHOCTH U
CaMOOIIPENICICHUI0; HAJIMYue MOTHBAalMM K OOy4YeHHUIO; TOTOBHOCTH U CIIOCOOHOCTH
oOyyarouxcs pPYKOBOJCTBOBAThCS MHPHUHATHIMU B OOIIECTBE MpaBUIaMM U HOpMamu
MOBE/ICHHUS; HAJIM4YME PAaBOCO3HAHMS, IKOJIOTMUECKOH KYIbTYpbl; CIOCOOHOCTh CTaBUTh LI€JIN
Y CTPOUTD KU3HEHHBIC TJIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS npeameTa «XUMHUSD» OTpaxaroT
c(OpMHUPOBAHHOCTH OIBITA O3HABATENILHOMN U MPAKTUUECKOH AEATEIbHOCTH 00yJaromuXcs B
IpolLecce peanu3auu 00pa3oBaTeabHON AESITETbHOCTH.

JInaHOCTHBIE pe3yabTaThl OCBOEHUS npeamera «XUMHSD OTpaxaroT
c(OpMUPOBAHHOCTH OIBITA O3HABATENLHOMN U MPAKTUUECKOH AEATEIbHOCTH 00yJaromuXcs B
MpolLiecce peann3aiui 00pa3oBaTeIbHON AeATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YYarOIUMHKCS CBOMX KOHCTUTYLIMOHHBIX ITPaB U 0053aHHOCTEH, yBaXKEHUS
K 3aKOHY M MPaBOTIOPSIKY;

MIPEJICTaBJICHHS] O COLIMAJIBHBIX HOPMAaxX M MpaBUIaX MEXKIUYHOCTHBIX OTHOILIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATEIHOCTH MPHU CO3JaHUU Y4EOHBIX
MPOEKTOB, pEIIEHUU Y4YeOHbIX U TI03HABATENbHBIX 3aJ]ay, BBIINOJHEHUH XHUMHUYECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHHMs], JOTHKY U apryMEHTHI
JPYTUX MpU aHAIKU3€ Pa3INYHbIX BUIOB yUeOHOM NEeSITENbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAyYHOMY HACIEAHIO OTE€YECTBEHHOM
XUMHUH;

YBaXKEHHUS K MpOIECCY TBOpUYECTBA B 00JaCTU TEOPUU U MPAKTHUECKOTO MPUIIOKEHUS
XMUMHH, OCO3HAHUSA TOTO, YTO JaHHBIE HAyKU €CTh PE3YJbTaT JJIUTENbHBIX HAOIIOJICHU,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

WHTEpeca W I03HAaBAaTEIbHBIX MOTHBOB B IMOJyYEHHH M TMOCIEAYIONIEM aHajau3e
nH(OPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallUH, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSMHU, U
MIPUHUMATh OCO3HAHHBIE PEUIEHUS, OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OLIEHHWBATh CBOE MOBEIAEHUE M IMOCTYIKH CBOMX TOBApHILEH C MO3ULUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U € YU4ETOM OCO3HAHMS MOCIEACTBUNA MOCTYIKOB;

4) popMupPOBaHHSA KYJbTYPHI 310POBb:

MIOHMMaHUs LEHHOCTEeH 370pOoBOro M 0Oe30macHOro obpasza U3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



coOroicHHs TPaBUII 0E30TacCHOTO OOpaIleHusl C BEIeCTBAMU B OBITY, TIOBCETHEBHOU
KU3HH, B TPYIOBOU JIEATEILHOCTH;

MMOHUMAHMS IEHHOCTH MPaBWJI HHIUBUIYATHHOTO M KOJUICKTUBHOTO 0€30MacHOTo
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS MOCJIECICTBUN M HENIPUATUS BPEIHBIX MPUBBIYCK (YIOTPEOIEHUS aTKOTOJIs,
HapKOTHUKOB, KYPEHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEOBATEIBCKON I€ATEITLHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHBHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B PEIICHUM NPAKTUYECKUX 3a/1ady COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

HWHTEpeca K MPAaKTUIECKOMY U3YYEHUIO0 MTPOPECCUil pa3IMuHOTO POjia, B TOM YMCIIE HA
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HHAMBHUIYaTbHOW TPAECKTOPUH OOpa30BaHMUI,
Oyyiei mpoecCuu U pean3aui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB € YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBA;

6) 3K0JIOTHY€eCKOr0o BOCIIMTAHUA:

OKOJIOTUYECKH  IEIeCOO0pa3HOr0  OTHOMICHHUS K TPHPOAEC KaK  HCTOYHHUKY
CYyILECTBOBAHUS KU3HU Ha 3eMIIE;

MOHMMAaHMsI  TJIOOAJIBHOTO  XapaKTepa  JIKOJOTHYECKUX  MpoOJieM,  BIUSHUSA
SKOHOMHUYECKHUX TIPOIIECCOB HAa COCTOSTHUE TIPUPOTHON U COIIMATBHON CPEIbI;

OCO3HAHHSA HEOOXOJUMOCTH HCIOJIb30BaHUSA JOCTH)KEHHM XUMHUH JJs peuieHUs
BOIIPOCOB PALMOHAILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HEMPUATHS JECHCTBUH, MPUHOCSIINX BPEJ OKPYXKAIOIMIEH NPUPOIHON Cpee,
YMEHHUS MIPOrHO3UPOBATh HEeOIaronpusTHbIE 9KOJIOTHYECKHE MOCITIEACTBHS
MPEIIPUHUMAEMBIX JEHCTBUN U IPEAOTBPAIIATh UX;

HaJIM4Yus Pa3BUTOTO SKOJOTMYECKOTO MBIILICHUS, IKOJIOTUYECKON KYJIbTYpHI, OIBITA
NEeSITEIbHOCTH  SKOJIOTMYECKON HANpaBiICHHOCTH, YMEHHS PYKOBOACTBOBATHCA HUMHU B
M03HABATEIbHON, KOMMYHHKATUBHOM M COLIMAJIbHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHUS
aKTUBHO MPOTUBOCTOSITH UJICOJIOTHU XeMOGhoOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKd U
0OLIECTBEHHOM MPAKTUKH;

MOHUMAaHHS CleUn(UKU XUMHUU KaK HayKd, OCO3HaHHs €€ poiau B (OpMHUPOBAHUU
paIMOHAJIbHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUM IEJOCTHOTO IMPEACTaBICHUS 00
OKpY)KaIOIlleM MHpE Kak O E€IMHCTBE MPUPOJbl M YEIOBEKa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpoobiieM COXpaHeHHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OW 3HAYMMOCTH XMMHH JUIi COBPEMEHHOW IUBUJIM3AINU: B €&
T'YMaHUCTHYECKOW HAMPABICHHOCTH W Ba)KHOM POJIM B CO3/IaHUM HOBOM 0a3bl MaTepuanbHON
KYJIbTYpbl, B PpEIICHHH TJIO0ANbHBIX MpPOOIEM YCTONYMBOIO pa3BUTHUSI YEIOBEUECTBA —
CBIPBEBOI, HSHEPreTHYECKOM, MHIIEBON M HSKOJOTHMYECKON Oe30MacHOCTH, B Pa3BUTHH
MEHIINHBI, 00ECTIEUeHUHN YCIOBHM YCIIEUITHOTO TPyAda M SKOJOTHYECKH KOM(OPTHON KU3HU
Ka)KJIOTO 4YJieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TNOHHMMAHHsS CYHIIHOCTH METOJIOB TO3HAHUS,
WCIOJIb3YeMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH WCHIOJB30BaTh MOJTy4aeMble 3HAHHS
Ui aHanu3a W OOBSCHEHUS SIBICHUH OKPYKAIOIIEr0o MHUPAa W MPOUCXOAAIIUX B HEM



W3MCHCHHI, YMEHUsS JelaTh OOOCHOBAaHHBIC 3aKIIFOUEHUS HAa OCHOBE HAy4YHBIX (AaKTOB U
UMEIOIIUXCS JAHHBIX C [ETbI0 TIOTYYCHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETFHO HCIOJNB30BaTh XMMUYECKUE 3HAHUS IS PEIICHUS
po0JIeM B pEaTbHBIX )KU3HECHHBIX CUTYAIUSX;

WHTEpeca K MO3HAHUIO, HCCIE0BATEIHCKON AEATEFHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY O0Opa30BaHUIO M CaAMOOOpPA30BaHHIO, K
AKTUBHOMY TIIOJYYCHHIO HOBBIX 3HAHWA 1O XUMHU B COOTBETCTBUHM C IKU3HECHHBIMH
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOCHHOCTSM TpyAa B paIMYHBIX cdepax mnpodeccnoHaIbHON
NESITCITLHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHs POTPAMMBI II0 XUMHUH HA YPOBHE CPEIHEr0
o011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYuUMBbIe A1 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYUAIOUINXCA MEKIUCIUILUIMHAPHbBIE
(MeXTpeIMEeTHBIE) OOIIeHayYHbIE TOHSTHS, OTPaKAIOIIUEe IEIOCTHOCTh HAYYHOU KapTHHBI
MHpa ¥ cHelu(UKy METOJ0B MO3HAHUS, HUCMOJIb3yEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, DSHEPTHs, SBJICHHE, MPOIECC, CHUCTEMa, HAay4HbIA (aKT, MPUHIUI, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TECOPHSsI, UCCIICOBAHNE, HAOIOICHUE, U3MEPEHUE, DKCIICPUMEHT U
ApyrHe);

yHUBEpcaJbHble  y4eOHble  AelcTBHS  (IIO3HABaTeNIbHbIE, KOMMYHHUKATHBHBIE,
peryiasTuBHbBIC), obecreunBapmue ¢GopMupoBaHue (OYHKIIMOHAIBHOW TPAaMOTHOCTH |
COLIMANIBHOM KOMIETEHIIMH 00y4JatoLuXcs;

CHOCOOHOCTh  OOYy4alolIUXCsl  HMCIOJb30BaTh OCBOCHHBIE  MEXIUCLUUILIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEpCAJbHbIE y4yeOHbIe NEHCTBUS B IO3HABATEIbHON U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMmeTHble pe3ylbTaThl OTPAXXKAalOT OBJIQJICHUE YHUBEPCAIbHBIMU Y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSMU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIbHO (OPMYIUPOBATH U AKTyaJIM3UPOBATh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENEeNATh LN JIEATEIbHOCTH, 33J1aBasi MapaMeTpbl U KPUTEPUH UX JOCTUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBLHOCTH C IOCTABICHHBIMU LEISIMHU;

WCIIOJIb30BATh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOIO MBIIUICHHS: BBIIEIATH
XapaKTepHble NPU3HAKK TMOHATUA M YCTAHABIMBATH HX B3aUMOCBS3b, HCIIOJIb30BATH
COOTBETCTBYIOIIME MOHSITHS I 00BSICHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHUIA;

BBHIOMpPATh OCHOBaHUS M KPUTEPUU NS KIACCH(PHUKAIIMM BEIIECTB U XUMHUYECKUX
peaKuuii;

YCTaHABJIMBATh PUYUHHO-CIIEJICTBEHHBIE CBA3U MEXI1Y U3Yy4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTHUECKHUE pACCYXACHUsS (MHIYKTHBHBIC, IEAYKTUBHBIE, MO aHAJIOTHN),
BBISIBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMATPUBAEMBIX SIBJICHUSIX, (HOPMYIHpPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHUS UCTIONb3YeMble B XMMHH CUMBOJIMYECKUE (3HAKOBBIE)
MOJENH, MPeoOpa3OBhIBATh MOJEIbHBIE MPEICTABICHUS — XUMHUYECKHA 3HAK (CUMBOII)
JJIEMEHTa, XUMU4eckasi popmyria, ypaBHEHUE XUMUYECKON PEAKIIUU — MPU PEIICHUN YIeOHBIX



MO3HABATEIBHBIX U MPAKTHYECKUX 33]a4, IPUMEHITh Ha3BaHHBIE MOJICIbHBIC TIPEACTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX PU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINH;

dbopMynHpoBaTh IEMM W 334a4d WCCIICAOBAHHSA, HCIIOJIb30BaTh IOCTABJICHHBIC H
CaMOCTOSTEIIEHO CPOPMYTUPOBAHHBIE BOTIPOCHI B KAYECTBE HHCTPYMEHTA IMO3HAHUS i OCHOBBI
st POPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BJIAJIETh HABBIKAMH CaMOCTOSATENIFHOTO IUIAHUPOBAHMUSA U TPOBEICHUS YYEHUYECKUX
OKCTIIEPUMEHTOB,  COBEPIICHCTBOBATH yMEHHUS  HAOMIOAaTh 3a  XOJOM  Ipolecca,
CaMOCTOSITEIIEHO MPOTHO3UPOBATH €r0 pe3yibTaT, (JOpMyIHpoBaTh 0OOOIICHUS U BHIBOIBI
OTHOCHTEIIEHO JJOCTOBEPHOCTH PE3YITHTATOB UCCIIETOBAHMS, COCTABIISITH 0OOCHOBAHHBINA OTYET
0 MpoIeNIaHHON paboTe;

MIpUOOpETaTh OMBIT YYEHWYECKON HCCIIEOBATEIbCKON M MPOEKTHOW AESTEIbHOCTH,
MPOSIBISITE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITIOMCKY METOJOB PEUICHHUS
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOI0B TIO3HAHUSI.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHUPOBAThCSI B PA3JIMYHBIX HCTOYHHWKAX WHQPOpMANUW (HAYIHO-TIOMYJIsIpHAs
JTUTEepaTypa XHUMHUYECKOTO COJIEpXKaHMs, CIPaBOYHbIE MocoOus, pecypcsl HHTepHera),
aHATM3UPOBaTh HMH(MOPMAIMIO Pa3IMYHBIX BHUIOB M (OPM TPEACTABICHUS, KPUTUYCCKU
OIICHUBAThH €€ JTOCTOBEPHOCTh M HEMTPOTHBOPEUNBOCTb;

(GbopMyTHpOBaTh 3ampPOChl W MPUMEHSATh PAa3JIMYHbIE METOJBI NMPH TOUCKE U OTOOpE
nHpopmalny, He0OXOAUMOM /JIsl BBITIOTHEHHSI YUeOHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MPUOOPETaTh OMBIT UCHOJIB30BAaHUS MHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN
U Pa3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBIOMpATh ONTUMAIBHYIO (opMy TpencTaBiieHus WH(OpMauu
(cxemsl, Tpaduiku, AHArpaMMBbl, TaOIUIEI, PUCYHKH U JPYTHE);

WCIIOJIb30BAaTh HAYYHBIM S3BIK B KadecTBE CpEACTBA MpU paboTe ¢ XUMUYECKOU
nHpopMaluel: MPUMEHATh MEXIPEIMETHbIC ((PU3NUEeCKHe W MaTeMaTU4YeCKHUe) 3HAKU H
CUMBOJIBI, (opMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HAT'TIAAHOCTH.

KoMMyHMKaTHBHbIE YHHUBeEpPCAJIbHbIE yYeOHbIe JeiiCTBUS:

3a1aBaThb BOIIPOCHI 110 CYIICCTBY 06cy>1<z[aeM0171 TEMBI B XO04€ AUajIora H/unu
AUCKYCCHH, BBICKA3bIBATb UJCH, Q)OpMYHI/IpOBaTL CBOHU IIPCATIOKCHHUA OTHOCUTCIIbHO
BBIITOJIHCHU A HPCHHODKCHHOﬁ 3aJa4u,

BBICTYIIATD C Hpe3eHTaHHeﬁ PE3yIbTAaTOB MO3HaBaTEIILHOM ACATCIIBHOCTH, ITOJTYYCHHBIX
CaMOCTOATCIIbHO HWJIK COBMCCTHO CO CBCEPCTHHUKAMH IIpU BBIIMOJIHCHUHW XUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI 10 HCCJIASIOBAaHHUIO CBOMCTB HN3y4acMbIX BCHICCTB,
peajm3anumn yqe6H0r0 IMMpOCKTa, U Q)OpMYHI/IpOBaTL BBIBOJIbI IO PE3YyJIbTaTaM HpOBeI[éHHBIX
HCCIIeJOBaHUI HYTCM COTJIaCOBaHUSA MO3UIIUN B XOJ€ 06CY)KI[GHI/I$I 1 00OMEHa MHCHUSIMU.

PeryasitTuBHbIe YHMBepcaJbHbIe Y4eOHbIe NelicTBUSA:



CaMOCTOSTENIBHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO IIO3HABATENBHYIO IEATEIbHOCTD,
ompenessist €€ Lenu U 3aJaul, KOHTPOJIMPOBATh U M0 Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
MpeUIaraeMblii aITOPUTM ACHCTBUI MPH BHINIOJHEHUH YY4EOHBIX M UCCIIEA0BATEIBCKUX 3a/1ad,
BbIOMpaTh Hanbomee 3PGEKTUBHBIN CIIOCO0 UX PEeIIeHUs ¢ YIETOM MOITyUSHHsI HOBBIX 3HAHUN
0 BEILIECTBAX U XMMHUECKUX PEaKLUsX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITEIHPHOCTH HAa OCHOBE CaMOAHAIN3a M CAMOOIICHKH.

NPEJIMETHBIE PE3YJIbTATHI

[IpenmMeTHbI€ pe3yabTaThl OCBOEHUS MPOrPAMMBI 10 XUMUU HA YIiIyOJIEHHOM YpOBHE Ha
YpOBHE CpEIHEro 00IIero 00pa3oBaHUs BKIIOYAIOT CHEIU(PUICSCKHE I yIeOHOTO MpeaMeTa
«XuMus» HAaY4YHBIC 3HAHUWA, YMCHUSA U CIIOCOOBI HCﬁCTBHﬁ MO0 OCBOCHUIO, UHTCPIIPCTAIUU U
HpCO6pa3OBaHI/IIO 3HaHHI>i, BU/JIbI ACATCIIBHOCTHU 110 TOJTYUCHHU IO HOBOI'O 3HAHUSA U TIPUMCHCHUTO
3HaHuH B Pa3INMYHBIX y‘I€6HI>IX CUTyalludX, a TaKKC B PCAJIbHBIX JXU3HCHHBIX CUTyallUAX,
CBSI3aHHBIX ¢ Xumueil. B nmporpamMme 1o XuMuH MNpeAMETHBIC PE3YIbTAaThl NPEACTABIICHBI 10
rojgaM U3y4CHUA.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckas XUMUS OTPaXKaroT:

c(OPMHUPOBAHHOCTh TPEACTABICHUH: O MECTe M 3HAUYCHUH OPraHUYeCKOW XUMHUHU B
CHUCTEME ECTCCTBCHHBIX HAYK U €€ poJId B 00ECIICUeHNH YCTOWYNBOTO Pa3BUTHSI YSIOBEYCCTBA
B PEIICHUH MTPOOJIEM SKOJIOTHUECKOU, JHEPTETUIECKOHN U MUIIEBOW O€30TTaCHOCTH, B PA3BUTHH
MEMIIMHBI, CO3JJAHUU HOBBIX MaTEpPUAIOB, HOBBIX HMCTOYHUKOB DHEPTHH, B OOCCIICUCHUU
paIOHaIBLHOTO IPUPOIOTIOIB30BaHMS, B JOPMUPOBAHUN MUPOBO33PEHHUS U O0IIEH KyIbTYpHI
Yell0OBEeKa, a TaKXKe HKOJOTUYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBbIO U
MPUPOIHOM Cpee;

BJIQJICHUE CHCTEMOW XMMHUYECKHX 3HAHUM, KOTOpas BKIIOYAECT: OCHOBOIOJAraroline
MOHATHS — XUMHUYECKHI DJICMEHT, aTOM, SIPO M 3JEKTpOHHas 000joYka aroma, S-, p-, O-
aTOMHbIE OpOUTAIN, OCHOBHOE M BO30YXKIEHHOE COCTOSIHUSL aToMa, THOpUAN3AIMS aTOMHBIX
opOuTane, UOH, MOJIEKyJla, BaJCHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTENEHb OKHUCIICHUS,
XMUMHYECKasi CBs3b, MOJIb, MOJISIpHAsT Macca, MOJSIPHBI OO0BEM, YrIepOIHBIH CKeJeT,
(GyHKIMOHATbHAS TPYIINA, pajuKal, CTPYKTYpHbIe QopMyinbl (pa3BEPHYThIE, COKpAIIEHHEIE,
CKEJIETHBIE), U30MEpHs CTPYKTypHasi U IPOCTPAaHCTBEHHas (FreoMeTpUuecKas, OlTHYecKasi),
M30Mepbl, TOMOJIOTUUECKUN Psifl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOA- M a30TCOAepKaIIne
OpraHMYecKHe COEUHEHUSI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYIISIPHbIE
COEIMHEHUS; TEOPUH, 3aKOHBI (TIepuoanyeckuit 3akoH [[. M. MenneneeBa, Teopusi CTpOCHUS
oprannueckux BemectB A. M. byriepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXPaHEHHUS W TMPEBpAIICHUS HHEPrUM IMPU XUMHUYECKHX PEaKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMUU, MUPOBO33PEHUYECKHE 3HAHUSA, JICKAIINEe B OCHOBE MOHUMAHUS
MPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBIIGHHUN; TPEJCTABICHUS O MeEXaHU3Max
XUMHYECKUX PEeaKlMid, TEePMOIUHAMHUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTSIX UX
MPOTEKAHUS, O B3aMHOM BJIMSIHHUM aTOMOB U TPYIII aTOMOB B MOJEKyNaax (MHAYKTUBHBIN U
Me3oMepHbId 3 dexTsl, opuentanTsl | u |l poga); ¢pakTomornyeckue cBeieHUs O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U 0€30MacHOM HCIOIb30BAaHUM BAKHEUIIUX OPraHUYEeCKHX BEIECTB B
OBITY U MPAKTUYECKOMN NEATETbHOCTH YETOBEKa, OOIMX HAYYHBIX MPUHIIUIAX XUMUYECKOTO
MIPOM3BOJICTBA (HA IPUMeEpe MPOU3BOACTBA METAHOMA, TEPEPadOTKH HEPTH);

chOpPMUPOBAHHOCTh ~ YMEHMI:  BBISBJISATH  XapaKTEpHbIE MPU3HAKH  TOHATHUH,
yCTaHABIUBATh UX B3aMMOCBSI3b, UCIOIB30BAaTh COOTBETCTBYIONIME MOHSATHUS MPH OMHUCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTUHEHUII;



c(OPMHUPOBAHHOCTh YMEHHIA:

UCIOJb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIS COCTaBJICHUS MOJEKYISPHBIX |
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYI OPraHUYECKUX BEIIECTB;

COCTaBJIATH YpaBHEHHMS XHMHUYECKHX pEAaKIUH M pPacKpbIBaTh HX CYIIHOCTB:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUH TOCPEICTBOM COCTABIICHHUS 3JIEKTPOHHOTO
OanmaHca JTUX pEaKIui, peaknuid WOHHOTO OOMEHAa ITyTéM COCTaBJICHUS WX TOJHBIX H
COKpAIIEHHBIX HOHHBIX YpaBHEHHUIA,

W3TOTABJIMBATh MOJEIH MOJICKYJT OpPraHMYECKMX BEIIECTB Ui WIUTFOCTPAUU HX
XUMUYECKOTO U IMPOCTPAHCTBEHHOTO CTPOCHUS;

cOPMHUPOBAHHOCTh ~ YMEHMIA:  yCTaHABIMBATh  IMPHUHAUICKHOCTh  HM3YUYEHHBIX
OpraHMYECKHUX BEUIECTB II0 WX COCTaBYy U CTPOEHHUIO K OMPENeNIEHHOMY KilacCy/Tpyrie
COCJMHEHUH, JaBaTh WM Ha3BaHUs 1Mo cucrtemMarndeckod HomeHnknatype (IUPAC) u
MIPUBOANTH TPUBHAILHBIC HA3BAHUSI ISl OTACIBHBIX IPEJCTABUTENCH OPraHUIeCKUX BEIIECTB
(3TuneH, aueTWIeH, TOJyOJ, TJMIEpPUH, OSTWICHIJIMKOIb, (eHod, (opmanbaerum,
alleTanbpJeru]], alleToH, MypaBbHHAsI KUCIIOTA, YKCYCHasl KHCIIOTa, CTEapUHOBAsA, OJIEMHOBAs,
MAIEMATHHOBAS KUCIIOTHI, TJIUIHMH, aJJaHWH, MaJIbT03a, PPYKTO3a, AHMIIMH, TUBUHIWII, U30TIPEH,
XJIOPOTIPEH, CTUPOJI U IPYTHUE);

C(OPMHUPOBAHHOCTh YMEHUS OTPEACTSITh BHJ XUMHYECKOH CBSI3M B OPraHUYECKUX
COCIIMHEHUSX (KOBaJICHTHASI M NOHHAS CBSI3b, G- U TM-CBSI3b, BOJIOPOIHAS CBSI3b);

C(OPMHUPOBAHHOCTh YMEHHSI PUMEHSATH TIOJIOKEHHSI TEOPUH CTPOCHHS OPTaHHYECKHIX
BemecTB A. M. bytiepoBa /1151 00bsiCHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT X COCTaBa U
CTPOCHHUS;

chOpMUPOBAaHHOCTh YMEHUH XapakTepus3oBaTb COCTaB, CTPOCHUE, (GUIHYECKUE U
XMUMHYECKHUE CBOMCTBA THUIHWYHBIX MPEACTABUTENECH pAa3INYHBIX KJIACCOB OPraHMYECKHUX
BEIECTB: AaJIKaHOB, IMKJIOAJIKAHOB, QJIKEHOB, aJKaJHEHOB, aJKHHOB, apOMaTHYECKUX
YTIEBOAOPOJIOB, CIUPTOB, aJIbJIETHI0B, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOKHBIX
3(hUpOB, )KUPOB, HUTPOCOEAMHEHUI 1 aMHUHOB, aMUHOKHCJIOT, OITKOB, YIIIE€BOJI0B (MOHO-, M-
U TOJIMCAaXapHuI0B), WUIIOCTPUPOBATh TE€HETHYECKYIO CBSI3b MEXIY HHUMH YpPaBHEHHUSIMHU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIMH C UCMOJIB30BaHUEM CTPYKTYPHBIX POPMYIT;

chOpMUPOBAHHOCTh YMEHHMsSI MOATBEPXKAATh HAa KOHKPETHBIX MPHUMEpPax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHMYeCKUX COCIUHEHHUI OT KpaTHOCTU M TUIIA
KOBaJICHTHOM CBSI3H (G- U TT-CBSI3H ), B3aMHOT'O BIIMSIHUS aTOMOB M TPYIIIT aTOMOB B MOJICKYJIaX;

cOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HWCTOUYHUKU YIJIEBOJOPOJHOTO ChIPhS
(HedTh, MPUPOAHBIN Ta3, yroJyb), CIIOCOOBI €ro mepepaboTKH U MPAKTHYECKOE MPUMEHECHHUE
MIPOJIYKTOB MepepadoTKH;

c(OpMUPOBAHHOCTh BJIAJICHHUS] CHCTEMOW 3HAHUNA O €CTECTBEHHO-HAayYHBIX METOJaX
MO3HAHUS — HAOMIOJCHUHM, W3MEPEHHH, MOJICIUPOBAHUHU, HKCIEPUMEHTE (peallbHOM U
MBICIIEHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHHUS;

chOpMUPOBAHHOCTh yYMEHHSA TMPUMEHATH OCHOBHBIC OMNEPAlMd  MBICIUTEIBHON
NEeSITeNbHOCTH — aHalu3 U CHHTE3, CpaBHEHHUE, 0000IlIeHre, CUCTEeMAaTHU3alluI0, BBISIBICHUE
MPUYMHHO-CIIEICTBEHHBIX CBS3€H — JJI1 M3y4EeHUS! CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIMA;

C(OPMHUPOBAHHOCTh YMEHMH: BBISABIATH B3aUMOCBS3b XHMHUYECKUX 3HAHHUH C
MOHATUSAMHM M TPEACTABICHUSMHU JIPYIMX €CTECTBEHHO-HAYYHBIX NpEAMETOB s Oonee
OCO3HAHHOTO IOHMMAaHHUS CYIIHOCTH MAaTepHaIbHOIO €IMHCTBA MHpA, HCIOJIb30BATh
CHCTEMHbIE 3HaHU 110 OPraHUYeCKON XUMHHM JUIs OOBSCHEHHUS U IPOTHO3UPOBAHHUS SBJICHUH,
HMEIOIIHX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(OPMHUPOBAHHOCTh yYMEHHUI: NPOBOAUTH pacuérbl MO XUMHUYECKMM (opMynam H
YPaBHEHUSAM XUMHUYECKUX PEaKIMi ¢ UCMOIb30BaHUEM (PU3NYECKUX BEIMYHMH (Macca, 00bEM



ra3oB, KOJUYECTBO BEILECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI:
PacUEThI 10 HAXOXKJICHUIO XUMHUYECKON (hOPMYJIbI BEIIECTBA IO U3BECTHBIM MACCOBBIM JIOJISIM
XUMHYECKUX 3JIEMEHTOB, MTPOYKTaM CrOpaHus, INIOTHOCTH Ira3000pa3HBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMECHHIA: TPOTHO3UPOBATH, AHAJTU3UPOBATH M OTICHUBATH C MO3UITUI
9KOJIOTUYECKOU O€30MacCHOCTH TOCIEACTBUS OBITOBOM M IPOM3BOJCTBEHHOM NIE€ATEILHOCTH
YeJIOBEKa, CBSA3AHHOM C TMepepadOTKON BEIIECTB, MCIOJb30BaTh MOJIYYCHHbBIC 3HAHHS IS
MIPUHSATUS TPAMOTHBIX PEIIEHUH TPOOIeM B CUTYaIIHMIX, CBSI3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMECHHIA: CAMOCTOSTEIIBHO IUIAHUPOBATH M IIPOBOIUTH XUMHUUYECKUHT
AKCIIEPUMEHT (TIOJIyYeHHE M M3Yy4YEHHE CBOWCTB OPraHMYECKHX BEIECTB, KaueCTBEHHBIC
peakuuu YriieBOJOPOJOB pPAa3IMYHBIX KJIACCOB U KHUCIOPOJCOAEPKALIUX OPraHMYEeCKUX
BEILIECTB, PEIICHUE YKCIIEPUMEHTANIBHBIX 33]1a4 110 PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB)
c coOnojieHueM TMpaBui 0e30IacHOro OOpalleHHs C BEIIeCTBAaMU M J1TAOOPATOPHBIM
obopynoBanueM, (HOpPMYIHUPOBATh 1I€JIb UCCIEAOBAHMS, MPEACTABIATh B Pa3IM4HON dopme
pe3ynbTaThl SKCIIEPUMEHTA, AHAIIM3UPOBATH U OIIEHUBATh UX JOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOIr0AaTh MpaBUila HKOJIOTUYECKH 11eJ1IecCO00pa3HOro MOBEAECHUS B OBITY U TPYA0BOI
NESTETPHOCTH B IEISAX COXPAHEHHsI CBOETO 3/I0POBbBs, OKPYKAIOIIEH MPHPOTHON Cpeabl U
JTOCTHOKCHHS €€ YCTOMYMBOTO Pa3BUTHS,

0CO3HABaTh OMACHOCTh TOKCHYECKOTO JICUCTBUS HA )KUBBIE OPTaHU3MBbI OMPEICIEHHBIX
OPraHM4YeCKHUX BEIIECTB, MOHUMas cMbIci nmokazarens [1/1K;

aHAJIM3UPOBATh  IIEJIECOOOPA3HOCTh NPUMEHEHUS OpPraHMYeCKUX  BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TIOJIH3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBIN MMOMCK XUMHUYECKON
nH(pOpMAaLUK B pa3IUYHbIX UCTOYHHMKAX (HaydyHas M yueOHO-HaydHas JIMTepaTypa, CpeacTBa
MaccoBoil mHpopmarun, VHTEepHET U Apyrue), KPUTHUYECKH aHAIU3UPOBATH XUMHUYECKYIO
nHpopManuio, nepepadaThiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUH C TTOCTaBIECHHOW yueOHOM
3a7a4en.

11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOeHMsSI Kypca «OOmias W HeopraHuyeckas XUMHUSD»
OTpaXkaroT:

chOpPMUPOBAHHOCTh ~ MPEJICTaBICHUNA: O  MaTepualbHOM  €IUHCTBE  MHpAa,
3aKOHOMEPHOCTSIX U I03HABAEMOCTH SIBJICHUN MPHUPOJABI, O MECTe M 3HAUYCHHWU XHMHH B
CUCTEME ECTECTBEHHBIX HayK U €€ poJH B 00eCNEYeHUH YCTOMYMBOIO Pa3BUTHSI, B PEUICHUU
po0JIeM 3KOJIOTUYECKON, SHEPreTHUECKON U MUIIeBOM 0€30MaCHOCTH, B Pa3BUTHH MEIULIUHBL,
CO3JJaHUH HOBBIX MaTE€PHAJIOB, HOBBIX UCTOYHUKOB YHEPIHH, B 00ECIIEUCHUN PAIlMOHATIBLHOTO
MIPUPOIOIOIB30BaHuUs, B (POPMUPOBAHUU MHUPOBO33PEHHS U OOIIEH KylIbTypbl YENOBEKa, a
TaK)Ke IKOJIOTUYECKU 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbBIO M PUPOJIHON cpejie;

BIIQJICHUE CHCTEMOW XMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJArarolue
MOHATHS — XUMHUUECKUN JIEMEHT, aTOM, SJIPO aTOMa, U30TOIIbI, JIEKTPOHHAS 000JI0UKa aTOMa,
S-, p-, d-aToMHbBIC OpOUTAIH, OCHOBHOE M BO30YXIEHHOE COCTOSIHUS aTOMa, THOPHIM3AIUs
aTOMHBIX OpOuTasiel, MOH, MOJIEKyJa, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIHLHOCTb, CTETCHb
OKHUCJICHHS, XUMUYecKass CBs3b (KOBaJEHTHas, HOHHAs, MeTaJuIn4yecKkas, BOJOPOJHas),
KpUCTAJUITMYECKas PelI€TKa, XUMUYECKasi peakliysi, pacTBOP, AJIEKTPOIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT JUCCOIMAIMs, CTENEeHb AUCCOLMAMM, BOJOPOJHBIA TOKa3aTeb,
OKHUCJIUTETb, BOCCTAHOBUTENb, TEIUIOBOM J(PQPEKT XUMHUECKON pEeakIuu, CKOpPOCTh
XUMHUYECKON  peakIiuu, XUMHUYECKOE pPAaBHOBECHE; TEOPUU U  3aKOHBI  (TEopHs
ANEKTPOJIUTUYECKON AUcCconManuy, nepuoanueckuid 3akoH J[.M. MenneneeBa, 3akoH
COXpaHEHUsI MACChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUs] SHEPTUH MTPU XUMUUYECKHUX



peakuusaX, 3aKOH TOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JICUCTBYIOLIUMX  Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUM, MHUPOBO33PEHUECKHE 3HAHUS, JIKAIUE B
OCHOBE IMOHUMAHUS MPUYUHHOCTU M CHUCTEMHOCTH XMMHUUYECKHX SIBJICHUN; COBPEMEHHbBIC
MPEACTABICHUS O CTPOCHMHM BEIECTBA HAa AaTOMHOM, HWOHHO-MOJICKYJSIPHOM U
HaJIMOJICKYJSIPHOM  YPOBHSIX; TMPEACTABICHUS O MEXaHM3Max XUMHUYECKUX PpEeaKIlHil,
TEPMOJUHAMUYECKUX U KHUHETHMYECKHX 3aKOHOMEPHOCTSX WX MPOTEKAHUS, O XUMUYECKOM
PaBHOBECHH, PACTBOPAX U JAWCIIEPCHBIX CUCTEMaX; (PAKTOJIOTUYECKHE CBEJACHUS O CBOMCTBAX,
COCTaBe, MOJIy4eHUU U 0€30MaCHOM HCIIOIH30BAHUN BAXKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B
OBITY U TIPAKTHYECKOH NEATEITHPHOCTH YeJIOBEKa, OOIUX HAYYHBIX MPHUHIIAIIAX XUMUYIECKOTO
MIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh  YMEHHUH: BBISBISATH  XapaKTepHbIE TMPU3HAKH  TOHSATHUMH,
YCTaHABIUBATh UX B3aMMOCBSI3b, UCIOJIH30BATh COOTBETCTBYIOIINE MOHATUS TIPU OTMHCAHUHN
HEOPraHUYECKHUX BEIECTB U UX MPEBPAILICHUIA;

c(hOpMUPOBAHHOCTh YMEHHUS MCIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JIJISl COCTABIICHUS
(dhopMysT BEIIECTB M YpaBHEHUU XMMHUYECKUX PEaAKIIMM, CHUCTEMATHYECKYI0 HOMEHKJIATYPY
(IUPAC) u TpuBHabHbIC HA3BaHUS OT/ICIBHBIX BEIIECTB;

chOpMUPOBAHHOCTh YMEHHSI OMPENEIATh BaJCHTHOCTh W CTENEHb OKHUCICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHUSX, BUJ XUMHUUYECKOW CBs3M (KOBAJICHTHAs, MOHHAS,
MeTaJUTMYecKasi, BOJOPOHAS ), TUTI KPUCTAJUTMUECKOM PEETKA KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHS OOBSICHSATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT BHJIA
XMUMHYECKOH CBSA3H U TUIA KPUCTAIUITMUECKON PEIETKH, OOMEHHBIN U JOHOPHO-aKIENTOPHBIN
MEXaHU3MbI 00pa30BaHUsI KOBAJIGHTHOM CBSI3H;

chOpMUPOBAHHOCTh YMEHHI: Kiaccu(pUIUpOBaTh: HEOPraHUUYECKHE BEIIECTBA MO UX
COCTaBY, XMMHUYECKUE PEAKIIUU MO PAa3IMYHBIM MpU3HAKaM (YUCIy U COCTaBy pearupyrommx
BEIIECTB, TEIJIOBOMY 3((EKTy peakiuu, HU3MEHEHHIO CTEleHEeH OKHCIEHHS 3JIE€MEHTOB,
00paTUMOCTH, YJaCTHIO KaTajau3aTropa W JIPYyrue); CaMOCTOSTEIHHO BHIOMpPATh OCHOBAHUS H
KpUTEPUH JUTA KJIacCU(PUKALIUU U3y4aEMBbIX BEIIECTB U XUMUUYECKUX PEaKIUi;

c(OpMHUPOBAHHOCTh YMEHHSI PacKpbIBaTh CMBICT mnepuoaundeckoro 3akona JI. WM.
MenzaeneeBa u JI€MOHCTPUPOBATH €ro CHCTEMATH3UPYIOUIYI0, OOBACHUTEIbHYIO U
MIPOTHOCTUYECKYIO (PYHKINU;

chOpMUPOBAHHOCTh YMEHHUI: XapaKTePU30BaTh 3JIEKTPOHHOE CTPOCHUE aTOMOB M HOHOB
XUMUYECKUX 3JEMEHTOB NepBoro—4erBéproro mnepuogoB Ilepuommueckoit cucremsr J[.H.
MeneneeBa, UCIOJb3YsI TOHATHS «IHEPTETUUECKHUE YPOBHU», «IHEPTreTUYECKUE IO YPOBHI,
«S-, p-, d-aToMHBIE OpOUTAIIN», COCHOBHOEC M BO30Y)KIEHHOE SHEPreTHUCCKHE COCTOSHUSI
aToMa»; OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XMMHUECKHUX 3JIEMEHTOB M HUX
coeMHeHUN 1o nepuoaam W rpynnam llepuonnueckoir cucremsl JI. WM. Menneneesa,
BAJICHTHBIE BO3MOKHOCTHM AaTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMS HX 3IIEKTPOHHBIX
000JI0YEK;

chOpMUPOBAHHOCTh YMEHUH: XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA BEIIECTB PA3JIMYHbBIX KJIACCOB, MOJATBEPKAATH CYIIECTBOBAHNE F'€HETUUYECKOU CBS3U
MEXJy HEOPraHWYeCKHMMH BEIECTBAMH C TOMOUIBI0 YPAaBHEHHMI COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUN;

chOpMHUPOBAHHOCTh yMEHUs pacKpbIBaTh CYLIHOCTB: OKUCITUTENBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI TMOCPEACTBOM COCTABJICHHS JJIEKTPOHHOTO OallaHca 3TUX
peaxiuii; peakiuit HOHHOTo 0OMeHa IMyTéM COCTABIEHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHEHUH; peakiuil THAPOIU3a; peakiuid KOMIUIEKCooOpa3oBaHus (Ha MpHUMeEpe
TUAPOKCOKOMILIEKCOB IIMHKA U aJTFOMUHUS );



c(OPMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTCKAHUS XHUMHUYECKUX
peakuuii ¢ y4€ToM HUX SHEPreTUYECKUX XapaKTEPUCTHK, XapakTep H3MEHEHUs CKOPOCTHU
XUMHYECKON PEeaKIMH B 3aBUCUMOCTH OT Pa3IMYHbIX ()aKTOPOB, a TAKIKE XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS IO BIUSHUEM BHEIIHUX Bo3aeicTBui (mpunimn Jle [llarense);

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BAaTh XHUMHUYCCKHE PEaKIUU, JICKANUEe B
OCHOBE IPOMBIIIICHHOTO MOJTydeHUS CEPHOU KUCIOThI, aMMHUaKa, 00INE HAYIHBIC TIPUHITAIIBI
XUMHUYECKUX TPOU3BOJICTB; 1EJIECOO00PA3HOCTh MPUMEHEHHS] HEOPTraHWYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUS COOTHOIICHUS PUCK-TIOIb3a;

c(OPMHUPOBAHHOCTh BJIAJICHUS CUCTEMOW 3HAHWH O METOJaX HAYYHOTO IO3HAHUS
SIBJICHUH MPUPOJIbI — HAOJIIOICHHUE, U3MEPEHHUE, MOJCIIUPOBAHUE, SKCIIEPUMEHT (peaibHbIM U
MBICJICHHBII ), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, YMEHUsS MPUMEHSATh 3TU 3HAHUS MPU
IKCIIEPUMEHTAILHOM HCCIICIOBAHUM BEIIECTB M ISl OOBSICHEHUS XUMHUUYECKHX SIBJICHUH,
MMEIOIINX MECTO B MPHUPOJIE, MPAKTHUYECKON NEATETHLHOCTH YelIOBEKa M B IMOBCEIHEBHOU
KU3HU;

c(hOpMUPOBAaHHOCTh YMEHUS BBISBIISITh B3aUMOCBSI3h XUMUUECKUX 3HAHUM C TIOHATUSIMU
U TPEJCTaBIECHUSAMH IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB i 00jiee OCO3HAaHHOTO
MMOHUMAaHMsI MAaTePUAITLHOTO €ANHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TIPOBOJIUTH pACUYETHI: C MCIOJb30BAaHUEM TMOHSATHI
«MaccoBasi JI0JIsS BEIIECTBA B paCTBOPE» M «MOJISIPHAST KOHIICHTPAIIUS»; MAaCcChl BEIIECTBA WIIH
00béMa raza M0 HW3BECTHOMY KOJUYECTBY BEIIECTBA, Macce WM OOBEMY OJIHOTO W3
YYaCTBYIOIINX B PEAKIIMU BEIIECTB; TEIUIOBOTO 3(PdeKTa peakiuu; 3Ha4eHUs BOJOPOIHOTO
MOKa3aTessl PacCTBOPOB KHCIOT W IIEJOYeH C M3BECTHON CTEMEHBIO JTHUCCOIUAIINN; MAacCChI
(0OBEMa, KOTMYECTBA BELECTBA) MPOAYKTa PEeaKIUH, €CIIM OJHO U3 UCXOJHBIX BEIIECTB JaHO
B BHUJIE pacTBOpa C OMPEACIIEHHON MacCOBOW JOJIEH PacCTBOPEHHOIO BEMIECTBA WJIM JAHO B
M30BITKE (MMEET MPUMECH ); AOJU BbIXOJa MPOIYKTa PEaKIuU; 00bEMHBIX OTHOIIICHHUH Ira30B;

chOpMUPOBAHHOCTh YMEHUI: CAMOCTOSATENBHO IJIAHUPOBATH U IPOBOIUTH XUMUYECKUN
SKCIEPUMEHT (MPOBEACHUE pEaKIuii HMOHHOrO OOMEHa, MOATBEPkKICHHE KaueCTBEHHOTO
COCTaBa HEOPraHMYECKHX BEILECTB, ONPEACIICHUE CPEbl PACTBOPOB BEIIECTB C MOMOUIBIO
WHMKATOPOB, U3yYEHUE BIUSHUS PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOMN peaKiini,
pellIeHre SKCIIepUMEHTANIbHBIX 3a/1a4 10 TeMaM «Metasuib» u «HemeTas») ¢ coOntogenneM
mpaBuil Oe3omacHOro oOpallleHus ¢ BeUlecTBaMM M JJaOOpaTOpHBIM 00OpyIOBaHHUEM,
dbopMynupoBaTh Ledb HCCIEAOBaHUSA, MPEICTABIATh B pa3iuuHOM (opme pe3ynbTaThl
9KCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

chOpMUPOBAaHHOCTh YMEHUMN: COOII0OATh MpaBUiia MOJIH30BAHUS XMMHUECKOI OCy10il
u nabopatopHbIM 00OpyIOBaHHEM, OOpalleHUs C BeUIECTBAMH B COOTBETCTBUU C
WHCTPYKIMSMU TIO BBITOJHEHUIO JIA0OPATOPHBIX XMMHYECKHUX OIBITOB, 3KOJOTHYECKH
1enecooOpa3zHoro MoBeIeHUs B ObITY U TPYJOBOM JAESITENFHOCTH B LEISIX COXPAHEHUS CBOETO
3I0POBBS, OKPYXKAlOLEeld MPUPOJHON Cpelbl M JOCTHKEHUS €€ YCTOMYMBOTO pPa3BUTHS,
OCO3HABaTh ONACHOCTh TOKCHUYECKOIO JACMCTBUS HAa MKUBbIE OPraHU3Mbl ONpPEIEIEHHBIX
HEOPraHUYECKHUX BEILECTB, MOHMMAas cMbIcia nokazatens [TK;

chOpPMUPOBAHHOCTh YMEHUI: OCYIIECTBIAThH IIeNICHANPABICHHBI MOUCK XUMHUYECKOMN
nH(pOpMAalLIUY B PA3TUYHBIX UCTOYHHMKAX (HaydyHas M ydeOHO-HaydHas JIMTeparypa, CpeacTBa
MaccoBoil mHpopMmaiuu, HTEepHET U Jpyrue), KPUTHUYECKH aHATU3UPOBATH XHUMHUYECKYIO
uH(popmalnio, mepepadbaTeiBaTh €€ U UCTOIb30BaTh B COOTBETCTBUH C MOCTABICHHON y4eOHOM
3a7a4ei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
n/n NMPOrpaMmblI Bcero Koutpoabubie | Ipaxriyeckue o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypesI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOCHHUS OPTaHUYECKUX COeTMHEHN A. M. 8 0 0
byrneposa
Wroro mo pazueny 8
Paspnen 2. Yriesogopoabl
21 [IpenenpHBIE YrIIEBOIOPOIBI — AIIKAHBI, 5 0 0
LUKIIOAJIKAHbI
29 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 14 0 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0pO bl (apeHbl) 8 0 0
24 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX 4 0 0
nepepaboTka
2.5 ["aioreHpon3BOAHBIC YTIIEBOIOPOIOB 4 1 0
Hroro no pazgeny 35
Paznea 3. Kuciopojacoaep:kanue oprannieckue coeTuHeHus
3.1 Cnuptel. eHon 11 0 1
KapOonumnbHbIe COeTUHEHUS: allbETUIbI U
3.2 keToHbl. KapO6oHOBBIEe KUCHIOTHL. CIOKHBIE 21 0 1
s¢upsl. XKupsl
3.3 VraeBoanl 9 1 0
Hroro no pazneny 41




Paznen 4. A30Tc0nepmamne OpPraHu4e€CKue COCAUHCHUSA

4.1 ‘ AmMuHBL. AMUHOKHCIIOTHL benku 12

Uroro no pazgeny 12

Paspnen S. BoicokOMOJIEKY/ISIPHbIE COeIMHEHUS

5.1 ‘ BBICOKOMOTIEKYIIIPHBIE COETMHEHNS 6

Wroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m f::g;?;ﬁ:;::me PAACIOB M TEM Beero Kontpoabusbie | IlpakTnueckue gg;g; ll;]::;bnme
padoTsbI padoThI pecypebi
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMa. [lepuoanueckuit
11 3akoH u [lepuoanueckas cucrema 9 0 0
XUMHUYeCcKnX dyeMeHToB J1. 1.
MenneneeBa
12 Crpoenue BemiectBa. MHOTOOOpasme 11 1 0
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xummusi
2.1 Hemeranmsl 31 1 3
2.2 Mertasbt 23 1 2
Hroro mo pazgeny 54
Paznena 3. XuMus 1 ;KU3HL
31 Merto1bl TO3HAHUA B XUMUU. XUMUS U 9 0 0
KU3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 8

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpenMer u 3HaYEHUE OPraHUYECKON XUMHH,
MIpe/ICTaBIeHNE O MHOI000pa3uu
OPraHNYEeCKUX COCTMHEHUMN

DJEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BajieHTHBIC BO3MOXHOCTH aTOMa yriepoJia

XI/IMI/I‘ICCKaSI CBsA3b B OpFaHI/I‘IeCKI/IX
coeMHCHUX. MexaHU3Mbl 00pa30BaHUs
KOBAQJICHTHOMU CBSI3U, CITIOCOOBI pa3phbiBa
CBsA3CH

Teopus cTpoeHHst OpraHU4YeCKUX
coenquuennii A. M. byrieposa

Bunel n3omepun: cTpyktrypHas,
MIPOCTPAHCTBEHHAA. DJIEKTPOHHBIE AP PEKTHI
B MOJIEKYJIaX OPraHUYECKUX COCIUHEHHM

[IpencraBnenue o kaccuukanuu u
cucrematrueckas Homenkiaarypa (IUPAC)
OpPraHU4eCKUX BEIICCTB

Knaccudukanus peaknuii B opraHu4ecKon
XUMHH

CI/ICTeMaTI/IBaI_[I/IH u O606H_ICHI/IC 3HAHMUH IO
TCMC




AJIKaHBI: TOMOJIOTUYECKHUN P, 001as
(dopmya, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

10

dusznueckre 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

Haxosxnenue ankanos B mpupoje. CriocoOsl
IMOJIYYCHHA U IPUMCHCHUC AJIKAHOB

12

Huxnoankansl: odmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
IMOJIYYCHHA U IPUMCHCHUC

13

Pemenue pacuéTHBIX 3a7a9 Ha ONPEICTICHIE
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIECKOTO
BEIIECTBA 10 MACCOBBLIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJAIIUX B €0 COCTAaB.
CucreMaruzanys 1 0000IIeHEe 3HAHNUI 110
TeMe

14

AJIKEHBI: TOMOJIOTHYECKHH psiJi, 001mas
dhopmysna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIL.
CTpyKTypHas U UC-TPAHC-U30MEPHUS
aJIKEHOB

15

du3nuecKkue 1 XMMHUYECKHE CBOMCTBA
ankeHoB. [IpaBuiio MapkoBHUKOBA

16

Crioco0Obl MOJIYUYCHUS U IPUMCHCHUC aJIKCHOB

17

[IpakTnueckas paborta Ne 1 mo Teme
"[TonyueHue 3TUIEHA U U3yYEHUE €r0
CBOMCTB"




18

Pemrenne pacy€THbIX 3a/1a4 Ha ONPEICIICHUE
MOJIEKYJISIPHOM (POPMYIIBI OPTraHUYECKOTO
BEIIECTBA

19

AJKanueHbl: cCONpsbKEHHBIC, U30JIMPOBAHHBIC,
KymyJnupoBaHHble. OCOOEHHOCTH
AIIEKTPOHHOTO CTPOCHUS

20

XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
JMEHOB

21

CriocoObl MosTyuyeHus: U IpUMEHEHUe
aITKaINCHOB

22

AJIKWHBI: TOMOJIOTUYECKHUH PsJI, 0O1Ias
dhopmyna, HOMEHKIIATypa, YJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
(uznueckue cBoicTBa

23

XHUMHWYECKHE CBOMCTBA AJIKUHOB

24

KauecTBeHHBIE peakiiy Ha TPOMHYIO CBS3b

25

CriocoObl MoTyueHus: U IpUMEHEHUe
AJIIKHOB

26

Pemenue 3aau: pacy€Tsl IO ypaBHEHUIO
XUMHUYECKON pPeaKinu

27

CucreMaruzanys 1 0000I1IeHrEe 3HAHUI 10
TeEME

28

APpEHBI: TOMOJIOTHYCSCKUH PsiJI, 0OIIIast
(dbopmMyna, HOMEHKIATypa. DIEeKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ
OeH30J1a ¥ TOTyoJ1a, UX GU3HYECKUE
CBOMCTBA

29

XHUMHYECKHE CBOMCTBA ApCHOB: p€akKInuun
3aMCIICHUA




XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

30 MIPUCOCTUHECHMS, OKUCIICHAE TOMOJIOTOB
OeHzoua

31 Oco0eHHOCTH XHMHYECKUX CBOWCTB CTUPOJIA
Pemenue pacuéTHBIX 33729 Ha ONPE/ICTICHIE

32 MOJICKYJISIPHOH (hOPMYJTBI OPraHUIECKOTO
BEIECTBA

33 CrniocoOsblI mosTy4eHHs ¥ IPUMEHEHNE apeHOB

34 I'eHeTHyeckas CBSA3b MEKIY PA3THIHBIMH
KJIacCaM¥ YTIIEBOIOPOJIOB
Pacuétel 0 ypaBHEHUSAM XUMHUYSCKUX

35 peaknuii. Cucremaruzarus u 00001meHne
3HAHUM 1O TEME

36 [Tpuponnsriii ra3. [lomyrabie HEPTIHBIE Ta3bI

37 KaMeHHBIi yroibs ¥ IpOayKThI €ro
nepepaboTKH

38 Hedts 1 ciocoOs1 €€ mepepaboTKH.
[IpuMeHeHnne mpoayKTOB nepepadoTKu HEDTH

39 I'enetnyeckas CBSA3b MEXIY PA3IUYHBIMU
KJIacCaMH YIJIeBOJOPOJIOB
["anorenonpon3BoAHbBIE YTIIIEBOJOPOIOB:

40 AJIEKTPOHHOE CTPOEHUE; PEaKLUU 3aMeUICHUS
rajioresa
JleiicTBue mienoueii Ha

41 raJIoreHIpou3BoIHbIe. B3anmoeiicTpue
JIUTaJOTeHAIIKAHOB C MAarHUEM U IIMHKOM

42 CI/ICTeMa}“I/IBaI_II/I}I 1 0000IIeHe 3HAHU 110
pazneny "YrieBonopoasl"

43 KonTponsHas pabota o Teme

"Yranesogopos!”




HpeﬂeHBHBIe OJHOAQTOMHBIC CIIMPTHI:
rOMOJIOTMUYECKUH psizl, oOmmast popmya,

44 CTPOEHME MOJIEKYJI, U30MEPH,
HOMEHKJIATypa, Kiaccuurarms, Gu3ndecKue
CBOMCTBA

45 XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
0JTHOATOMHBIX CITUPTOB

16 CriocoObl MostyueHus: U IpUMEHEHUe
0JTHOATOMHBIX CITUPTOB
[IpocTeie aupel: HOMEHKIATYpa U

47 n30MepHsi, 0COOEHHOCTH (PU3UYECKUX U
XUMHYECKUX CBOMCTB
MHOTr0aToMHBIE CTUPTHI: ATHJICHTITNKOIb U

48 TJIMIEPUH, UX PU3NUECKHE U XUMUUYECKHE
CBOMCTBA

49 CriocoObl MosTydeHus: ¥ MpUMEHEHNE
MHOTOATOMHBIX CIUPTOB

50 @DeHoI: CTPOEHHUE MOJIEKYIIbI, PU3NYECKHE
cBolicTBa. TOKCHYHOCTH (heHOoIa

51 XUMHYECKHe CBOMCTBA (heHoa

52 CriocoObl oTy4eHus: U IpuMeHeHue (heHona
[IpakTueckas padota Ne 2. Pemmenue

53 AKCIEPUMEHTAJIBHBIX 33124 10 TEME
"CrnupTtsl 1 heHob!"

54 CucremaTu3zanus 1 00001IeHHe 3HAHUN IO
TeMe
AJNbAETU]IBI M KETOHBI: JIEKTPOHHOE

55 CTpOeHUE KapOOHUIBLHOM TPYIIIHI;

TOMOJIOTHYECKHUE psfbl, o01as Gpopmyia,
M30MepHsl U HOMEHKJIATypa




AJbJIeTUABI U KETOHBI: (PH3HUECKUE

56 CBOWCTBA; PEAKIMH MTPUCOCTUHECHHUS

57 Peakiiuy okuCIIeHUs! 1 KAYECTBEHHBIE
peaKIyy aIbJIeTHIOB U KETOHOB

58 CriocoObI IMOJTyYeHUs AJIbJICTHIOB U KETOHOB
OHOOCHOBHEIE TTpEIeNIbHBIC KApOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHUS MX
MOJIEKYJT

60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3MUeCcKre CBOICTBA

61 XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX
OJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB MypaBbUHOMN

62 KHCJIOTB. MHOTOOOpa3ne KapOOHOBBIX
KHCIIOT
OcoOEHHOCTH CBOWCTB: HEMPEIETbHBIX U
apoMaTH4ecKnX KapOOHOBBIX,

63 JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTenu BICIIUX
KapOOHOBBIX KUCJIOT

64 [TonsiTHEe 0 MPOU3BOAHBIX KAPOOHOBBIX
KHCIIOT

65 CriocoObl mosTyueHus: U IpUMEHEHUe
KapOOHOBBIX KHUCJIOT

66 CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN P,
obmras hopmysa, U30MEpHUsi 1 HOMEHKJIATypa

67 dusnueckue 1 XMMHUYECKHUe CBOUCTBA
3¢upoB

68 Perienne pacuéTHbIX 3a/a4: O YpaBHEHUIO

XUMHYECKOU PCaKInH, Ha OIIPCACICHUC




MOJIEKYJISIPHOM (POPMYIIBI OPraHUYECKOTO
BELIECTBA

69

[Ipaktudeckas padora Ne 3. Pemenue
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"KapOonoBbie kucioThl. CioxHbie 3pupst”

70

XKupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (THUAPOIIHI3)

71

Oco0eHHOCTH CBOMCTB JKHUPOB, COJIEPKAITNX
OCTAaTKH HECIPCACIIbHBIX ) XUPHBIX KHUCJIOT.
Kups! B npupone

72

Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, nX Motortee nerctue. [lonstue o
cUHTeTHYeCKUX Motonux cpeactrax (CMC)

73

['eneTnveckas CBsI3b YrIeBOJOPOIOB U
KHCJIOPOJICOACPIKALTUX OPTaHMUECKHUX
BEILECTB

74

PacuéTel o ypaBHEHUSIM XUMUYECKUX
peakuui

75

CucreMaruzanys 1 00001IeHrEe 3HAHUI 10
TeEME

76

OO1ast XapakTepUCTUKa YIiIeBOJAOB U
KJ1accuuKanus yrieBo10B (MOHO-, TU- U
MOJIMCAXapH/IbI)

77

Monocaxapuabl: Gpu3MYECKue CBOMCTBA U
HaX0XICHUE B IIPUPOJIC

78

HpI/IMCHeHI/IC T'JIFOKO3EI, e€ 3HaUeHUE B
KU3HCACATCIIbBHOCTH OpraHUu3Ma

79

[[Hcaxapnm,l: caxapo3a, MaJIbTO3a U JIAKTO34a.
HaxoxaeHue B npupoac U NpUMCEHCHUC
AucCaxapuaoB




80

[Tonucaxapuasl: CTpOEHHUE MaKPOMOJIEKYI,
¢bu3nvecKre 1 XUMHYECKHE CBOICTBA,
[IPUMEHEHHE

81

[Tousitue 06 HNCKYCCTBCHHBIX BOJIOKHAX

82

Pemenne PACUCTHBIX 3aJa4 Ha OIMPEACIICHUC
A0JIM BbIXOJa MPOAYKTA p€aKurn OT
TCOPETHUICCKHU BO3MOKHOTI'O

83

Cucremarusaius 1 00001IeHrEe 3HAHUHT 110
paznueny

84

KonTponbHas paborta o teme
"Kucnopoaconepxamiyue opraHu4ecKue
coequHeHus"

85

AMUHBIL: K1accu(uKanus, CTpoeHue
MOJIEKYII, 0011asi popMyIia, U30Mepus,
HOMEHKJIaTypa M (PU3HUECKUE CBOMCTBA

86

XHUMHUYECKUE CBONCTBA aTu(aTHIECKUX
aMUHOB

87

AHWINH: CTpOEHUE aHWINHA, 0COOEHHOCTH
XMMHUYECKHUX CBOMCTB aHUJIMHA

88

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
anudaTuyecKux aMMHOB

89

AMMHOKHUCIIOTHI: HOMEHKJIATypa U U30MepHus,
¢uszmdeckue cBorictBa. OTeIbHBIC
MPEACTABUTENH 0l-aMHUHOKHUCIIOT

90

XuMHJecKre cBOlcTBa AMHMHOKHUCJIOT, UX
OHOJIOrMYECKOe 3HAUYEHHE aMUHOKHUCIIOT.
Cunres u TUApOJIN3 TICTITHI0B

91

benku kak mpupoHbIe TOTUMEPHI;
CTPYKTYpPBI OEIIKOB

92

XHUMHUYECKHE CBOMCTBA OEJIKOB




93

ASOTCOHep)KaH_II/Ie reTCPOUUKINICCKUC
COCAMHCHU. HYKJICI/IHOBI)IG KHUCJIOTBI:
COCTaB, CTPOCHHC U Ouojoruyeckas POJIb

94

[Ipaktudeckas padora Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"A30TcoepKaliue OpraHndecKue
coenuHeHus"

95

[IpaxTnueckas padota Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 10 TEME
"Pacnio3naBaHne OpraHMuecKuX CoeqMHEHUN"

96

KonTponbHas paborta o teme
"A30TCOIepKaIIe OPraHuIECKHe
coequueHus"

97

OCHOBHBIE TTOHITHS XUMUA
BBICOKOMOJICKYJISIPHBIX COSMHEHUHN 1
METO/Ibl UX CUHTE3a —II0JIUMEPHU3aLUs U
MOJIMKOHICHCALIUS

98

[Tnactmaccel. YTuimzarus u nepepadoTka
IJIacTUKa

99

DnacToMephbl: HaTypalbHbIM CHHTETUYECKHE
Kaydyku. Pe3una

100

Bomokna: HaTypajJlbHBIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJII/IMCPBI CIICHHUAJIBHOT'O
HazHa4YCHUA

101

[IpakTuueckas pabota Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 I10 TEME
"Pacrio3zHaBaHue I1acTMacc 1 BOJIOKOH"

102

O06o0011eHNe U cUCTeMaTU3aUs U3Y4€HHOTO
Marepuaia 1o Teme "BbrICOKOMOIeKyISIpHbIe
coenuHeHus"




‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Jrj;-)n Tema ypoka Beero Ko;npo.m,m,le HpﬁaKanecmle :)Igg)a[;?)l::fenbﬂme
padoTsI padoThbI pecypebi
1 Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM 1 0 0
ajieMeHT. M30Tonbl
2 CtpoeHnue IeKTPOHHBIX 000JI0Y€K aTOMOB, 1 0 0
KBaHTOBBIC YHCJIA
3 Knaccudukanus XuMuueckux 3JeMeHTOB (S-, 1 0 0
p-, d-, f-amemenThI)
4 Pacnipenenenne >eKTpOHOB IO ATOMHBIM 1 0 0
opOuTamsm
DNeKTpOHHBIC KOH(PUTYpAITUH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1 0 0
COCTOSTHHH
6 DNeKTpOHHBIE KOH(PUTYpAITUX HOHOB. 1 0 0
DIIEKTPOOTPUIIATEIILHOCTh
[Tepuonnueckuii 3akoH u [lepuoanueckas
7 cHCTEeMa XMMHYECKHUX 3j1eMeHToB /I, 1. 1 0 0
MenaeneeBa, CBSI3b C COBPEMEHHOM TeopUeil
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1 0 0
MIPOCTHIX M CJIOKHBIX BEHIECTB M0 TPYIIaM U
repuoaam
9 CucreMaru3anus 1 0000IIeHUE 3HAHUH 10 1 0 0

TEMC




10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bonopoanas cBsa3b. MexXMOJIEKyIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTD U BaJIeHTHBIE BOBMOXKHOCTH
aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COCIMHEHUSIX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJsIeKynsipHOTO 1
HEMOJIEKYJISIPHOTO CTpoeHUs. THurbl
KPUCTAJUIMYECKUX PEMIETOK U CBOMCTBA
BEIIECTB

14

[TonaTHE O AMCTIEPCHBIX CHCTEMAX.
[IpencraBieHue o KOJJIOUTHBIX pacTBOPAX

15

WcTunHbIe pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

16

CriocoObI BbIpaskeHUsI KOHIIEHTPAIIUU
pacTBOpPOB

17

Pemrenne 3ama4 ¢ UCHOIB30BaHUEM ITOHSITHI
""MaccoBas J0Ji1 pacCTBOPEHHOTO BelecTra',
"MoJIsIpHasi KOHIIEHTpanus"

18

Knaccudukamnus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIEeCTB

19

Cucremarusanusa 1 0000IIeHHe 3HAHUN 110
TEME

20

KonTtponsHas pabota no Temam "CrpoeHue
atoma. Ilepronnyeckuii 3aKoH u
[leproanueckas cucteMa XUMHYECKUX




anemenToB JI. . Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecT"

21

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOW U OPraHNYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS YJHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepMoxumMuyeckue ypaBHEHHs

23

Breraucnenns mo YPaBHCHUAM XUMHYCCKUX
peaxunﬁ U TCPMOXUMHNYCCKHUM YPABHCHUAM

24

CKOpOCTh XMMUYECKOH peaKIuy, e€
3aBUCHUMOCTD OT Pa3JINYHBIX (PaKTOPOB.
KaTtanu3 u karanmn3atopsl

25

['oMoreHHbIe U reTeporeHHbIe PeaKINU

26

[Ipaktrueckast padota Ne 1 mo reme "Bnusaue

pa3IMYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOHN peakiuu'

27

OO6patumbie 1 HEOOpATUMBIE PEAKITHH.
XUMHUYECKOE PABHOBECHE

28

[Ipaktrueckas padota Ne 2 o reme "Bnusaue

pa3IUyYHbIX (PAKTOPOB HA MOJIOKEHUE
XUMHUYECKOTO paBHOBeCHs"

29

DnekTponuTHieckas aucconunanus. CUabHbIC
1 ciabbie AMeKTpoJuThl. CTeneHb
IUCCOLMAIAN

30

HNonnoe npousseaenue Boabl. Cpeaa BOIHBIX
pacTtBopoB. Bomopoansrit mokaszarens (pH)
pacTBopa




I'mpponus coseit. Peaknuu, nporekaromue B

31 1 0 0
pacTBOpax MEKTPOIUTOB
[Ipaktuyeckas padora Ne 3 o reme

32 "XUMHYECKUE PEaKIIUU B pacTBOpax 1 0 1
3IEKTPOJUTOB"

33 OKHCIUTETEHO-BOCCTAHOBUTEILHBIC PEAKITUH. 1 0 0
Baxuelinre OKUCIUTENN U BOCCTAHOBUTEIIN
MeTto 37eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)

34 1 0 0
OanaHca

35 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB BEIIECTB 1 0 0

36 Pemenue 3aga4u pa3auvHBIX THIIOB 1 0 0

37 Pemenue 3a1a4 pa3inyHbIX TUIIOB 1 0 0

38 CI/ICT?‘MaTI/I?,aHI/ISI 1 000011eHNE 3HAHNI [TO 1 0 0
teme " XUMHUYECKHEe peakiun"

39 KOHTpO.]'I"I)HaSI pabora o Teme "XuMHIEeCKHE 1 1 0
peakuuu
[Tonoxenne nHemeramioB B [lepuoanueckoit

40 CUCTEME XMMUYECKUX 3eMeHToB JI. M. 1 0 0
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS X
aToMoB. @U3nUeCKe CBOMCTBA HEMETAIIIOB

a1 AnnoTponus HeMeTaJuIoB (Ha puMepe 1 0 0
KHCJIOpoJia, cephl, hochopa u yriepoaa)

42 Bonopon: notyueHue, buznueckue u 1 0 0
XMMHYECKHEe CBOMCTBA. [ uapuibl
l"anmorensl: HaAXOXKIEHHUE B IPUPOJIE, CLIOCOOBI

43 noytyueHusi, GU3NYECKUEe U XUMUYECKHE 1 0 0
CBOMCTBA
I'anorenoBonopoasl. Baxueiimue

44 KHCTIOPOICOAEPIKAIINE COCTMHEHHUS 1 0 0

TaJIOTCHOB




JIabopaTopHbIE U MPOMBIIIIICHHBIC CTIOCOOBI

45 [OJIyuyeHus rajoreHoB. [Ipumenenue
TraJIOTCHOB U X COCAUHCHHUIM
[Ipaktudeckas padora Ne 4. Pemenue

46 AKCIIEPUMEHTAIIbHBIX 3a/a4 110 TEME
"I"a;moreHsr"

Kucnopon: mabopaTopHbie U TPOMBIIIJIEHHBIE

47 CHOCOOBI OJyYeHUs], PU3NYECKUE U
xumudeckue cBoiictBa. O30H. [Ipumenenune
KHCJIOPOJIa ¥ 030HA

48 OKcHIBI U IEPOKCHTBI

49 Pemenue 3aga4u pa3auvyHBIX THIIOB
Cepa: HaxOXJIEHHUE B MPUPOJIC, CITOCOOBI

50 MoJTydeHus1, GU3NIECKUE U XUMUICCKIE
CBOMCTBA

51 CepoBonopo, cyabhumbt

59 Kucnoponconepkamue coeTMHEHUsI CEPHI.
OCc0OEHHOCTH CBOWCTB CEPHOMN KUCIOTHI
[IpakTrueckas padorta Ne 5. Pemenue

53 3KCIEPUMEHTANIbHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"

A3OT: HaX0XKJICHHE B MPUPOJIC, CITOCOOBI

54 noJtyueHusi, GU3NYECKUEe U XUMUYECKHE
CBOMCTBAa. AMMUAK, HUTPHUIbI

55 Kucnopoaconepsxaiime coeTMHEHHS a30Ta.
OCO0EHHOCTH CBOMCTB a30THOM KHCJIOTHI

56 [IpuMeHeHue a30Ta U €ro COeAMHEHUM.

A30THBIE y100OpeHus




docdop: HAXOKAESHUE B IPUPOJE, CIOCOOBI

57 MoJTy4eHus1, GU3NIECKUE U XUMHUECKHUE 1 0 0
croiictBa. Dochuabl u pochun

58 Oxcunst hocdopa, pochopconepxarime 1 0 0
kucinoThl. Conu pochopHOi KUCTOTHI

59 [Ipumenenue ocdopa u ero coeAMHEHUN. 1 0 0
®dochopuble ynoOpeHus
[IpaxTnueckas padota Ne 6. Pemenue

60 IKCMIEPUMEHTAIBHBIX 33734 10 TeMe "A30T U 1 0 1
dhochop u ux coenuHeHU"
VYraepona: HaXOXKICHUE B TIPUPO/IE,

61 IIOTPOTHbIE MOIUUKANN; HU3HUECKUE U 1 0 0
XHUMHYECKHAE CBOHCTBA, PUMCHCHHE

62 Oxcun yriepoma(ll), OKCHIL yriepoaa(lV), 1 0 0
YroJIbHAsI KUCIIOTA U €€ COJH

63 Pemenue 3agayu pa3auvHBIX THIIOB 1 0 0
Kpemuwnii: HaxoxaeHHE B IPUPO/IE, CIIOCOOBI

64 MoJTydeHus1, (GU3NICCKUE U XUMUICCKHE 1 0 0
CBOMCTBA

65 Oxkcun kpemuaus(1V), kpeMHUEBasE KHCIIOTA, 1 0 0
CHJTUKATBI

66 [IpumeneHne KpeMHHUS U €ro COeTUHEHU M. 1 0 0
CrekJi0, €ro noyryueHue, BUAbI CTEKIIa

67 Pemenne 3a1a4 pa3audyHbIX TUIIOB 1 0 0
Cuctemaru3zanus u 0000IIeHNE 3HAHUHN TI0

68 " " 1 0 0
teme "Hemerasisl

69 KonTposnrHast pabota o Teme "Hemeramnsr" 1 1 0

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI, 1 0 0

KOPPEKIHs OIHUO0K




71

ITonoxxenne merainos B [lepuoanyeckon
CHUCTEMEC XUMHUYCCKUX DJICMCHTOB.
OCOOGEHHOCTH CTPOCHUS IEKTPOHHBIX
000JI0YEK aTOMOB METAJUIOB

72

OO0mue ¢puznyecKkrue CBOMCTBA METAJLIOB.
HpI/IMCHCHI/Ie MCTaJIJIOB B 6I)ITy U TCXHUKE

73

CmuiaBsl MeTaiioB. Kopposust MeTamioB

74

Pemenne 3aaa4 pa3sjIndYHbIX TUIIOB

75

DNEKTPOXUMHUECKUN Psiji HANlPSDKEHUH
MeTaiioB. OO01ire crnocoObl NOTyYeHHs
METAJUIOB

76

O6mas xapakTepuctuka MetamioB | A-rpynmnsl
[leproauueckoi CUCTEMbI XUMUYECKUX
anemMeHTOB. HaTpwuil v Kanuii: moiay4eHue,
¢bu3nyeckre 1 XUMHUYECKHE CBOICTBA,
IIPUMEHEHHE MTPOCTHIX BELIECTB U UX
COEeIUHEHNN

77

O6mras xapakrepuctuka metayios [HA-
rpymibl [lepruoandeckoi cucTemMbl
XHUMHYECKUX 3JIEMEHTOB. Marauii U KaJbIHi:
nojaydeHue, GU3NIecKue 1 XUMHICCKUE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COEIUHEHUN

78

XKécTkocTh BOJIBI U CIOCOOBI €€ yCTpaHEHUS

79

ANMOMHUHHAI: MMOJIY4YCHHUC, (1)14314%01(1/16 n
XHUMHNYCCKHEC CBOﬁCTBa, IMPUMCHCHUC

80

AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHUIA
AIFOMUHHUS, THIPOKCOKOMIUIEKCHI aTFOMUHMUS,
WX IPUMEHEHUE

81

Pemienue 3amau Pa3JIMYHBIX TUIIOB




[Ipaktudeckas padora Ne 7. Pemenue

82 AKCIEPUMEHTAIbHBIX 33134 10 TeEME 1 0 1
"MeTaJuibl IJIaBHBIX OArpyHH”
OO611ast XxapakTepuCTHKA METAJIJIOB MTOOOYHBIX

83 noarpymn (b-rpynm) Iepuoauaeckoii 1 0 0
CUCTEMBI XUMHUYECKUX AJICMECHTOB

84 du3nyecKue u i(I/IMI/IIIeCKI/Ie CBOICTBA Xpoma 1 1 0 0
€ro COCTMHEHUH, UX PUMCHCHHE
Baxwueline coelMHEHNs] MapraHiia.

85 [TepmaHTaHaT Kausi, €ro0 OKUCIATEbHBIC 1 0 0
CBOICTBA
dusnyeckue U XMMHUYECKHE CBOMCTRA JKeje3a

86 u ero coenuHeHni. [lorydenne n mpuMeHeHne 1 0 0
CIUUTABOB KeJie3a

87 ?HaneCKHe H XHMUMECKHE CBOMCTBA MEIU U 1 0 0
e€ COeIMHEeHMI, UX TPUMEHEHUE
Pu3nyecKkrue 1 XMMHYECKHE CBOMCTBA IIUHKA U

88 €ro COeAMHEHUH, NX TPUMEHEHNE. 1 0 0
"M 1pOKCOKOMITIIEKCHI IMHKA
[Ipaktuueckas padota Ne 8. Permenue

89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 1 0 1
"Mertasuibl TOOOYHBIX TOATPYIT"

90 Pemenne 3a1a4 pa3audyHbIX TUIIOB 1 0 0

91 O060011eHre U CUCTeMAaTHU3alUs U3Y4eHHOTO 1 0 0
Matepuana no teme "Metamib"

92 KontponbHas padoTa o teme "Metaybr" 1 1 0

93 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI, 1 0 0

KOPPEKIHsI OIHUO0K




Ponb xumuu B oOecrieueHuH yCTOMUNBOTO

94 pa3BuTus yenoBeuecTBa. [loHsATHE O HAYYHBIX 1
METOJIaX UCCIICIOBAaHUS BEIICCTB
Hayunble npuHIUIIBI OpraHUu3aliu

95 XUMHUYECKOTO MMPOU3BOJICTBA. 1
[TpomblnieHHBIE CTIOCOOBI TTOJTYUYESHUSI
BaKHEHUINX BEIIECTB

96 XUMHYECKOE 3arps3HEHUE OKPYKaroen 1
CpeJbl ¥ €ro MOCJIEICTBUS

97 XuMHus ¥ 3I0pOBbE YesioBeKa. JIekapCTBEHHBIE 1
cpencTBa

98 Xumug uiy. Poab xumun B o0ecrieueHnun 1
MHUIEBOI 0E€30IaCHOCTHU

99 KocmeTtnueckue u mapproMepHbie CpeICTBA. 1
BrerToBas xumus
XuMUs B CTPOUTENILCTBE. BaxkHelue

100 CTPOMTEINIbHBIE M KOHCTPYKIIMOHHBIC 1
MaTepHuabl

101 XuUMUs B CEIBCKOM X03s1icTBE. OpraHnyeckue 1
Y MUHEpaJIbHBIC YI0OPCHUS

102 CucreMaruzanys 1 00001IeHEe 3HAHUI 10 1
TeEME

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







