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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma Mo XMMHU Ha YpOBHE CpeqHero odOmiero odpasoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS (QenepalibHON  00pa3oBareinbHON
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DepepaibHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojgaBaHus
yuebHoro mpenmMera «XuMHs» B 00pa3oBareNbHbIX opranusauusx Poccuiickoit ®enepanum,
pean3yIoNIMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit denepanun Ha niepuon no0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHus Ha YpOBHE YIIyOJIEHHOrO H3ydyeHHUS 3aHMMAET BAa)XXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOro o0Opa3oBanus yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaiiuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00pa30BaTENBFHYI0O U OOHIEKYIBTYPHYIO HMOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJanTalud UX K ObICTPO MEHSIOLUIMMCS YCIOBUSIM >KM3HM B COLIMYME, a
TakKe Ui MPOJOJKeHHs OoOyueHHuss B opraHuzanusx mnpodeccuoHanbHOro o0Opa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE MpeAMeTa «XHUMHS» IMOJIyd4aeT HOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COACpKAHMUSI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIME BBHITOTHSEMbIC
IPOTPAMMOii 110 XUMHH (YHKIIHU:

e UH(QOPMAIIMOHHO-METOAUYECKAsl, pealu3alus KOTOpod oOecreynBaeT TMOJydeHHEe
IIPEJICTaBICHUs O LEIsIX, COJIEp)KaHUHU, oOlieil cTpaTernu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTHs O0yYaIOUIMXCA CPEACTBAMM IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi  IpelycMaTpuBaeT  OIpe/AeeHHeE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4yeOHOro
MaTepuana, KOJWYECTBEHHBIX M KAdyeCTBEHHBIX €ro XapaKTePUCTHK; IOAXOJ0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30BaTeIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOM arrectauuu B (opMe eIUHOTro
roCyIapCTBEHHOIO YK3aMEHA [0 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

® yCTaHaBJIMBaeT MHBapUAHTHOE MPEAMETHOE CO/EpIKaHUe, 00s3aTeIbHOE I U3YUECHHs
B paMKax OTAENbHBIX  Npoduiel, NpeIycMaTpUBaeT  paclpeleleHne U
CTPYKTYpUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM COJEpKaTeJIbHbIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne Y4eOHOTO BpeMEHHU, pEKOMEHIYEMOT0 ISl U3YYEeHUS
OTJIEIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO I[OCIIEOBATEIbHOCTh H3Y4YeHMs] Y4eOHOro Marepuana cC
Y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;

e JaéT METOAMYECKYI0 HHTEpIpeTaluio Lelaeil M 3ajad M3ydyeHus MpeaMeTra Ha
yrIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX NPUOPUTETOB B CHCTEME CPEIHETrO
oOuiero oOpa3oBaHMs, COAEPKATENILHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHMSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CPEIHEro o0Imero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX), a TAKXK€ C YYETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JIEHCTBUN 00ydYalolerocs IO OCBOEHHUIO COJAEPKAHUS
peaMeTa.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMUM Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTAaHOBJIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapuUaHTHOMN)
COCTABIISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTCsi BO3MOXKHOCTH BBIOOpa ero
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIPAaBJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuenrtyaibHbIMH TonoxkeHusMH PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealn3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOUIUM STaloM MOJYyYEHUS XHUMUYECKOTO
o0pa3oBaHMsi B paMKaX M3y4YEHHUS CIEHUANbHBIX ECTECTBEHHO-HAYYHBIX U XUMHUYECKHX
JUCLIMIUIMH B By3aX M OpPraHU3alusaX cpelHero npodeccuoHanisHoro oopasoBanus. B aToii cBs3u
U3y4YEeHUE IpeAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha pacllUpeHHe U
yrayOleHne TEOpPEeTUYECKOM U MPaKTUYeCKOW TMOJATOTOBKM OOYYarOIIMUXCS, BBIOpaBIIMX
onpeAenéHHbIi MPoQuiib 00y4eHHs], B TOM YHUCIE C MEPCHEKTUBON MOCIEIYIOMIETO MOTYYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBannii ®I'OC COO K IUIaHUPYeMBIM pe3yJibTaTaM OCBOCHUs (erepaibHOU
00pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUsD»
OPUEHTUPOBAHO TAKXKE HA PEUICHHE 3a/1a4 BOCIUTAHUS U COLIMATLHOTO PAa3BUTUS 00Y4aIOIIUXCH,
Ha (OPMUPOBAHUE Yy HUX OOIIEUHTEUIEKTYAJIbHBIX YMEHUM, YMEHUH paliMOHAIN3alNUN y4eOHOTo
Tpyna W  O00OOMEHHBIX CIMOCOOOB  ACSATENBHOCTH, HWMEIOIMIUX  MEXKIUCIUILUIMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBnsiromiuMu  ipefMera «XUMHUS» HAa YPOBHE YIIyOJIEHHOTO M3y4YEHHS SIBISIOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OOmas U HeopraHuyeckas xumus». [lpu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3aliy COAEP)KaHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznuuusx 6a3o0Boro u
yIIIyONnEHHOTO YPOBHEHM M3ydeHUs MpeaMeTa.

OcHoBy copepxkanusi KypcoB «Opranudeckass xumusi» u «OOm@as u HeopraHuueckas
XUMUS» COCTABIIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIEIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmIMi  00BEM
dakTomoruueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TMpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaxX U
CBOICTBaX UX COEAMHEHUN Ha OCHOBE PACIIMPEHUS M YrIyOJeHHs MPEACTaBICHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHMS PeaKIMid, pacCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoanieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKHX  3JEMEHTOB  Oa3uUpyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEJICTABICHUSIX O CTPOSHHH aToMa. XMMUYECKas CBA3b OOBACHAETCS C
TOYKU 3pEHHs] PHEPreTHYECKHX HM3MEHEHHH mnpu e€ o0pa3oBaHMM M pa3pylIEHUH, a TaKKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. lM3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHHEM IPEACTABICHUI 00 ANEKTPOXUMHUYECKUX MpOLeccax U 3JIEKTPOIN3E PacIljiaBOB
U PAcTBOPOB BEIECTB. B Kypce oOpraHMueckod XMMHMM IpPU PACCMOTPEHHUH pPEaKLMOHHON
CIOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHUe BompocaM 00 3J1eKTPOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHWE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
W3YYCHUS i1 KIAccoB ompeaenéHHoro mpodums (rIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapaxkTep JIOMOJIHEHUM K O0IIeil cucTeMe MPeIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSHUE CMEKHbBIC
npeaMeTsl. Tak, Hampumep, B COACpXKAHUM TMpeaMeTa IJs KIACCOB XHMMHUKO-(hPH3HMYEeCKOro
npoduist 60JBINIOE 3HAYCHUE OyIyT UMETh 3JIEMEHTHI y4eOHOTO Marepuasia mo oOmeld XUMUU.
[Ipy m3ydeHuM mnpeaMeTa B JAaHHOM Cilydae akleHT Oyaer cienaH Ha OOLIHOCTh METOJOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH M B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIUHAMUKH, IEKTPOJIU3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiepikaHUM MpeaMeTa s KIIACCOB XMMUKO-OHOJIOTHYECKOTO MPOQHIIs
OoMbIIMI yACTBHBIA Bec OyIeT UMETh OPraHUYEeCcKas XUMHS. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTEIbHOTO PACCMOTPEHUSI XUMUYECKONH OpraHu3aluu KJIETKU KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K MpPUMEPY, Takue CTPYKTYpHbIE
KOMITIOHEHTBI, KaK JIMIHJbI, O€JKH, YIJIEBOJbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JJIsl U3y4EHHs CYLTHOCTH MPOIECCOB (POTOCUHTE3A, AbIXaHHUSI, TUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHHS OOIEHAYYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOTO0 MPUMEHEHUSI HAYUHBIX 3HAHUN U3y4YeHUE MpeaMeTa
«Xumus» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO HA MEXKIPEIMETHBIX CBS3SIX C Y4YEOHBIMU
npeIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX o0nactel «EcTecTBeHHO-HAayUHBIE TPEAMETHI,
«MaremaTtuka u nHpopmaTiKa» u «Pycckuii A3bIK U TUTEpPATYPay.

[Tpu m3yuennn ydeOHOTO mpenmera «XUMUS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M cCpenHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amauei
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OPMUPOBAHHE OCHOB HAyKM XHMHH KakK O0JIacTH
COBPEMEHHOI'O €CTECTBO3HAHUSA, IPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKA U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHue 3Toil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa npeArnosaraeT pealu3aluio TakuX Lesel, Kak:

e (QopmHupoBaHUE MPEJCTABICHUN: O MAaTEPUATIBLHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y TI03HABAEMOCTH SIBJICHUUW MPUPOJIbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beaymeil ponu B 00eCledYeHNH YCTOMYMBOTO PAa3BUTHUS YEIOBEYECTBA: B PEIICHUU
npo0eM 3KOJIOTUYECKOM, SHEpreTMyeckoil M MUILEeBOH 0e30MacHOCTH, B Pa3BUTHUHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHHUKOB DSHEPrUH, B
obecrieyeHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U 00IIEH KyJIbTyphl YEIOBEKa, a TAKKE IKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOGHHME CHUCTEMbl 3HAHUM, JEXKallMX B OCHOBE XHWMHMUYECKOW COCTABIISIFOLIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TIOHATUN, 3aKOHOB U
TEOpUN XHUMHUHU, COBPEMEHHBIX IPEICTaBICHUM O CTPOEHUHU BEIIECTBA Ha Pa3HbBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMUMHYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMAaX, 00 OOIIHX
HAyYHBIX MPUHIIAIAX XUMUYIECKOTO TPOU3BOICTRA,;

e (opMmupoBaHue Yy OOYYaIOUIMXCS OCO3HAHHOTO ITOHMMAaHHUS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMUYECKMX 3HAHWM Il OOBSCHEHUS KIIOYEBBIX HACH U mpoliem
COBPEMEHHOW XWMHUHU, AN OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO peIIeHHs] MPOoOJeM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€30IaCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHON NIEATEILHOCTH YEIOBEKa,
CBS3aHHOH C XHMMHYECKHM TPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MepepadoTKOH
BEIIIECTB;

e yrIyOJeHHE TPEACTaBICHUH O HAYYHBIX METOJaX IIO3HAHUS, HEOOXOIUMBIX IS
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUSI XUMUYECKUX
SABJICHUM, MMEIOIIUX MECTO B TNPHUPOAE, B MPAKTHUECKOM JACSITEIBHOCTH H
MTOBCEIHEBHOW KU3HU.

B mnane peanu3zanuu MEpBOOYEPEAHBIX BOCHUTATENBHBIX U pa3BUBAIOMIMX (YHKIUN
LEJIOCTHOW CUCTEMBbI CpeJHero oOiiero oOpa3oBaHUsS MpPU H3YyUYEHUHU Mpeamera «XUMHS» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh IPUOOPETAIOT TaKHE LENU U 3a]1a4H, KaK:

e BoCIUTaHUE YOEXKAEHHOCTH B TO3HABAEMOCTH SBIICEHUN MPUPOABI, YBOXKEHUS K
nporeccy TBOpYECTBa B OONACTH TEOPETUYECKMX M MPHUKIATHBIX HMCCIEJOBAHUN B
XUMHHU, (OPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

® Dpa3BUTHE MOTUBAIMK K OOYYCHHUIO W TMO3HAHUIO, CIIOCOOHOCTEW K CAaMOKOHTPOIIO U
CaMOBOCITUTAHHUIO HA OCHOBE YCBOCHHUSI O0IIIEYEIOBEYECKUX [IEHHOCTEH;

® Dpa3BUTHE T[IO3HABATEIbHBIX HHTEPECOB, HWHTEIUICKTYaJbHBIX M  TBOPYECKHUX
crocobHocTell 00yvaromuxcs, GopMUpPOBAHME y HUX CO3HATEIBHOIO OTHOLIEHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
npohecCHOHANBHOM U OOLECTBEHHOW N€ATENbHOCTH, OTBETCTBEHHOIO OTHOILUEHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

e (dopMHpOBaHME YMEHUM M HABBIKOB Pa3yMHOTO0 MPHUPOIONOIL30BAHMS, Pa3BUTHE
9KOJIOTHYECKOH  KYJNbTYpbl, NPUOOpETEHHE  OMbITa  OOIIECTBEHHO-TIOJE3HOM
9KOJIOTHYECKOH JeITeTbHOCTH.

OO0miee 4yuCIIO YacoB, MPEIYCMOTPEHHBIX JIs M3y4EHUS XUMHUHM Ha YriayOJIeHHOM YpOBHE
cpennero oOmiero obpaszoBaHusi, cocrabiser 204 ygacoB: B 10 kmacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).

COJAEPKAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XMMHH.

[IpenmMeT ¥ 3HaUYeHHE OpPraHUYECKOM XWMHH, NPEJICTaBICHHE O MHOroo0Opasuu
OPraHUYECKUX COCTUHECHUM.

DJEeKTPOHHOE CTPOECHHME aToMa YIJepoja: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yriepoAa. XUMUYecKas CBSI3b B OPraHMYECKUX COEIUHEHMSIX.
Tunbsl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaeponaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl epeKkphIBaHUs aTOMHBIX opOuTainel, - u
n-cBsi3u. OnuHapHas, JBOMHAs M TpoilHast cBA3b. CrnocoObl pa3pbiBa CBsi3e B MoOJIEKyJax
oprannveckux BemiecTs. [loHsTHE 0 CBOOOAHOM pajnuKaie, Hykjaeo(puie U dJIeKTpodue.

Teopust cTpoeHHs opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEACTABJICHNS O CTPYKTYPE MOJIEKYJ. 3HAaUYEHNE TEOPUU CTPOCHUSI OPraHUYECKUX COCIMHEHHM.
MonekynspHele U CTpyKTypHble (opmyinbl. CTpykTypHble (OpMYsbl pa3lIWYHBIX BHJIOB:
pa3BEépHyTas, COKpalll€HHas, ckeneTHas. M3omepus. Buasl H30Mepuu: CTpPYKTypHas,



MPOCTPAHCTBEHHAsA. JJEKTpPOHHBIE A(P(GEKThl B MOJIEKYJaX OpPraHMYECKUX COEAMHEHUN
(MHIIyKTUBHBIA U ME30MEPHBIH 3P PEKTHI).

[IpencraBienue o Ki1accu(puKauy opranndeckux BemecTs. [loHsTHe 0 GYyHKIMOHATHLHON
rpynne. I'omonorus. ['omonorudeckue psansl. CucremaTrueckas HOMEHKIIATypa OpraHUYeCKHX
coemuaeHuit (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTACIBHBIX MPEICTABUTEIICH.

OcobenHoctn ¥ Kkimaccu(ukanus — OpraHMdYeckux — peakumid.  OKUCIUTEeNbHO-
BOCCTaHOBUTEIIbHBIEC PEAKLIUU B OPTaHUYECKONH XUMUH.

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHM4ecKuX BEIIeCTB M MaTepUallaMd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIECTB MpU HarpeBaHuu (IUIaBieHUe, OOyIJIMBaHWE W  TOPEHHE),
KOHCTPYHPOBaHHUE MOJIeNICH MOJIEKYJI OPTaHUYECKUX BEIIECTB.

YraeBogopoabl.

Anxkanbl. ['omonorndeckuil psig ainkaHoB, oOmias (opmysa, HOMEHKIIATypa U U30MEpHsL.
DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ alKaHOB, SP -THOPHIM3AIMS ATOMHBIX
opOuTasneit yriepoaa, 6-cBsi3b. OU3nUeCcKue CBOMCTBA AIKAHOB.

XVMHYECKHE CBOWCTBA AlKAHOB: PEaKLUU 3aMEIICHHs], N30MEPHU3AIIH, JErUIPUPOBAHMUS,
MUKIU3alliy, THPONN3a, KpekuHra, ropeHus. IlperncraBieHwe o MeXxaHU3ME peakIuil
paZuKaIbHOTO 3aMETICHHS.

Haxoxnenne B npupoae. CriocoObI osTydeHns U IPUMEHEHUE aJTKaHOB.

[uknoankanel. O0miast popmysa, HOMeHKIaTypa u usoMmepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) U OOBIYHBIX (LIMKIIOMEHTAaH,
[IUKJIOT€KCaH) NUKII0aIKaHOB. CriocoObI MOMyYeHHS U IPUMEHEHUE IUKIIOATKAHOB.

Ankensl. ['oMOJIOTHYECKHUH psill alIKeHOB, 00mas GopMyiia, HOMEHKIATypa. DIEKTPOHHOE
U TMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYN AalIKeHOB, Sp’-rubpuaN3aLUs ATOMHBIX OpOMTAlICH
yriaepoaa, - u m-cBsizu. CTpyKTypHas U reoMmeTrpudeckas (1uc-TpaHc-) nzomepus. Ouznueckue
CBOIWCTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUUHM IPUCOCIUHEHUS, 3aMEUICHUS B O-
MIOJIOXKEHUE TpU JBOWHON CBS3M, NOJMMeEpU3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KauecTBeHHbBIE peakiiy Ha ABOWHYIO CBs3b. CIIOCOOBI MONTY4YEeHUS U TPUMEHEHHUE alIKeHOB.

Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpPsDKEHHBIE,  M30JIMPOBAHHEIE,
kymynupoeartvle). (OCOOEHHOCTH  DBJEKTPOHHOTO CTPOCHHST M XUMHUYECKMX CBOMCTB
conpsnKEHHBIX ueHoB, 1,2- u 1,4-npucoenuaenne. [lomumepu3anusi CONpsHKEHHBIX JTHCHOB.
CniocoObI MoTy4eHUs ¥ TPUMEHEHNE aJIKaIueHOB.

Anxunbl. 'oMoJOTHYeCKHi psii amkKUHOB, o0mas GopMmyna, HOMEHKIATypa U U30MEpPHsL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYNl AJIKHHOB, SP-THOPHAM3AINS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOICTBA aTKHMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
MPUCOSANHEHUS, JUMEPHU3alliu U TPUMEPHU3alluu, OKUcIeHHs. KucIoTHbIe CBOICTBA ajIKWHOB,
UMEIOIINX KOHIEBYIO TPOWHYIO CBsI3b. KauecTBEeHHBbIE peakIMu Ha TPOHHYIO CBsi3b. CrocoObl
MOJTYYEHUS ¥ TIPUMEHEHUE aJTKHHOB.

Apomartuyeckue yrieBoopo/bl (apeHsl). 'omonornyeckuit psia apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJbl OeH3o01a.
dusnueckue CBOICTBa apeHOB. XHMMHYECKHE CBOMCTBa OEH30/Ia M €ro rOMOJIOTOB: PEaKIIUU
3aMelIeHus] B OCH30JIbHOM KOJIbIIE W YTJICBOJOPOTHOM paJHKaje, PEeaKIUuu IMPHCOSTUHEHHS,
OKHCJIEHHE TOMOJIOTOB OeHsona. [IpeacraBienue o0 OpueHTHPYIOIMIEM NEHCTBUU 3aMECTUTENEH
B OCH30JLHOM KOJIbIIE Ha MpPUMEpE aTKUIBHBIX PaUKaioB, KapOOKCUIBLHOW, TUAPOKCUIBHOM,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajioreHoB. OCOOCHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.



[Tonmumepuszamuss  ctupona. CrnocoObl  MOMy4YeHHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJI€BOIOPOOB.

[Mpuponusiii ra3. [lonyrueie HedTsHBIE Ta3sl. HedTh u e€ mpoucxoxaenune. KameHHbI
yrojib U OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(PTU: MEeperoHka, KPEeKHHT
(TepMHUYECKHH, KaTaTUTUUYCCKU), pUGOpMHUHT, mupoin3. [IpoaykTel mepepaboTku HedTH, UX
MPUMEHEHUE B IPOMBIIIIICHHOCTH U B OBITY.

I'eneTnyeckas CBsI3b MEXAY Pa3IMYHBIMU KJIACCAMH YIJIEBOJIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIIIEBOJOPOIOB. Peakiuu 3amemnieHus
rajloreHa Ha THAPOKCOTPYIIY, HHUTPOTPYIIy, LHUAHOTPYIIy, amuHOrpymmy. JlelicTtBue Ha
rajoreHNpoOn3BOIHBIE BOJHOIO H  CIHUPTOBOrO  pacTBopa WENOUHM. BaaumoperncTtBue
JUTaJIOTEHAIIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHuYecKUX COEAUHEHMSIX.
Hcnonp30BaHrEe TajlOTEHIIPOM3BOJHBIX YIJIEBOAOPOJIOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl M3Y4YEHHMS BEIIECTB M MX IPEBpALLlEHUN: H3Yy4YEeHHE
¢u3nyecKux  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTb),  KAaYECTBEHHBIX  PEaKIM
YIJIEBOIOPOAOB Pa3MYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM HMOAHOW BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHJIeHa C aMMHAYHbIM pPAacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApYXKEHHE YIJIepoJa U BOJOPOJAa B OPraHUYECKHX BEIEeCTBAX,
NOJydeHHE AITHJICHA M W3YYEHHE €ro CBOMCTB, O3HaKOMIIeHHE ¢ KoJulekuusmu «HedpTp» m
«Yromp», ¢ oOpa3namMu IJIacTMAacC, KAay4yKOB U PE3UHBI, MOJCIUPOBAHHE MOJICKYI
YIJIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenenbHble OonHOATOMHBIE CcHUpPThl. CTpoeHHE MOJeKysl (Ha MpUMEpe METaHojla U
sta”ona). ['omonornueckuit psa, odmas hopmMyna, H30Mepus, HOMEHKIATypa U KIacCU(pUKAIIUA.
Ou3nyecKkue CBOICTBA NPEICIbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSI3U MEXKAY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOICTBAa: peakLUMU 3aMELICHMs, Jerujparainu,
OKHCJIEHHUS, B3aUMO/JICIICTBUE C OPraHUYECKUMHU U HEOPraHUYECKUMHU KucinoTtamu. KauecTBeHHast
peaklys Ha OJIHOATOMHbIE CHUPTHI. [[eficTBUE 3TaHOJa M METaHOJa Ha OPraHM3M YeJOBEKa.
CniocoObI Moy4eHus U MPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMepus. OCOOEHHOCTH (PU3UUYECKUX U XUMUYECKUX
CBOMCTB.

MHOroaroMHble CHUPTHl — STUJIEHIJIMKOIb W TINHIEpUH. DPU3NUecKre W XUMHYECKHE
CBOMCTBA: peaklMM 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHasl peakiusi Ha MHOTOaTOMHble cupThl. [IpeacraBienue o MexaHu3sMe
peakiuit HykiaeopiIbHOro 3aMmenieHus. JlelicTBiue Ha opranu3M 4enoBeka. CrocoObl MOTydeHUs
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJEKYIbI, B3AUMHOE BIUSHUE THAPOKCOTPYIIBI M OEH30JIBHOTO sIpa.
O®uznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (eHona. KauecTBeHHbIE
peakuuu Ha ¢eHon. ToxcnyHOCTh ¢eHonma. CrnocoObl MOTydyeHUS W TNPUMEHEHHE (eHoa.
®enondopManbaeruaHas cCMoa.

KapOoHunpHBIE COENMHEHUST — aIbJErHJIbl M KETOHBL. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOM Tpymmbl. ['oMonornyeckue psapl anbIeruoB M KETOHOB, oOmias ¢opmyina,
M30MEpPUSI M HOMEHKJarypa. PU3WYEeCKue CBOMCTBA albJETUI0B M KETOHOB. XUMHUYECKHE
CBOMCTBAa aJbJIETUJOB W KETOHOB: peakuuu mnpucoeauHeHus. OKUCIEHUE albJIeruaoB,
KaueCTBEHHBIE peakIMu Ha anmpieruapl. CrmocoObl MOMyYeHUs W MPUMEHEHHE albJCTHAO0B U
KETOHOB.



OnHOOCHOBHBIE TpefeNibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepust u HoMeHkiarypa. (DHU3HMYECKHE CBOMCTBA OJHOOCHOBHBIX
MpEIeIbHBIX KapOOHOBBIX KHCIOT. BOJOpOIHBIC CBSI3M MEXAY MOJEKYJIaMHU KapOOHOBBIX
KHUCIIOT. XMMHUYECKHE CBOWCTBA: KHUCIIOTHBIE CBOMCTBA, peakiusi 3TepuUKaAlUU, PEaKIUU C
y4acTUEM YIIIEBOJOPOAHOro pagukana. OcoOEHHOCTH CBOWCTB MypaBbUHOM KHUCIOTHI. [loHsATHE
0 TIPOM3BOIHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3upax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOMCTB HENPEICTbHBIX M apOMAaTHUYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KuCHOT. IlpencraBurenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAas, IMAJbMUTUHOBAS, OJICMHOBAs, JUHONE8As, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYSHUS! U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxunble >¢upsl. 'omonornueckuii psa, obmas Ghopmyina, ©30Mepus ¥ HOMEHKJIATypa.
®u3nyecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KMCIION U ILIEJIOYHOU Cpejie.

Kupsl. Ctpoenue, puznueckue ¥ XUMUYECKHE CBOMCTBA UPOB: TUIPOJIU3 B KUCIOH U
niesiouHoi cpeae. OCOOCHHOCTH CBOWMCTB KUPOB, COJEPIKAIIMX OCTATKH HETIPEACTbHBIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

, UX MOIoIIIee IeHCTBUE.

OO6mass xapakTepuctuka yriaeBonoB. Kiaccudukanus yriaeBomoB (MOHO-, AHM- U
noJjucaxapuapl). MoHOcaxapuabl: TIIIOKO3a, (PyKTO3a, Talakro3a, pubo3a, Je30KCHpruO03a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocunre3. XMMHYECKHME CBOWCTBA
[JIIOKO3bI: pEaKkIUU C YYacTUEeM CHUPTOBBIX U aJbJACTUAHONW TpPYNN, CIOHPTOBOE U
MOJIOUHOKHKCIOe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €€ 3HAUCHHUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuipl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaroue U
HEBOCCTaHABIIMBAIONINE aucaxapuibl. ['miaponus aucaxapunaoB. Haxoxnenue B mpupoje u
npuMmenenue. [lonucaxapupl: Kpaxman, TIMKOTeH U Iemnono3a. CTpoeHHe MaKpOMOJEKYI
Kpaxmala, TJIUKOT€Ha U LeJuitoNo3bl. Du3nueckue CBOICTBAa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: TMAPOJIM3, KaYeCTBEHHAs PEaKus C HOJOM. XHUMHUYECKHE
CBOICTBa IEJITIOI03bI: TUAPOIIN3, OTyUeHHE 3PUPOB 11eUTI0I03bl. [IoHATHE 00 UCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbBIN IIENK).

OKCIEpUMEHTAIbHbIE METO/bl M3YyU€HHUs BELIECTB M WX MPEBpAIICHUIH: pacCTBOPUMOCTD
pa3IUYHBIX CIUPTOB B BOJIE, B3aMMOJICUCTBHE HSTaHOJA C HATPHEM, OKHCIIEHHE ASTHUIIOBOTO
CIIMpTa B aibpJeruj] Ha PACKAIEHHOW MEIHOW MPOBOJIOKE, OKHCJICHHE STUJIOBOTO CIHPTA
TUXPOMATOM Kaius (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEpUAIOB), KAUeCTBEHHbIE PEaKIMU Ha
anpaeruasl (¢ ruapokcuaom anuammuncepeopa(l) u ruagpokcunom meau(ll)), peakius roumepruna
¢ ruapokcuaom meau(1l), XuMudeckre CBOWCTBA pacTBOPa YKCYCHOM KMCIOTBI, B3aUMOICHCTBHE
pactBopa TIOK03bI ¢ Tuapokcunom Mmeau(ll), B3aumopeiicTBue kpaxmasnga ¢ HMOJOM, PEIICHHE
AKCIIEPUMEHTAIBHBIX 337124 1Mo TeMaM «CriupThl U GpeHoNbl», «KapOoHoBbie KUCTOTHL. Cl0XKHbBIE
3pUPBD».

A3o0Tcoepikaiue OpraHudecKue coelMHeHus .

AMHHBI — OpraHWdYecKue TPOW3BOJHBIE amMmuaka. Kraccudukanus amMHHOB:
amudaTruyecKkue U apoMaTHUECKUe; MePBUYHbBIE, BTOPHUUHBIE U TpeTUuyHble. CTPOECHUE MOJEKYI,
obmas ¢opMmyna, u3oMepusi, HOMEHKJIATypa U (pU3MvecKre CBOWCTBA. XUMHUYECKOE CBOICTBA
annpaTHYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJKWUJIMPOBAHHE, B3aMMOJICHCTBHE TMEPBUYHBIX
aMUHOB C a30TUCTON KUCI0TON. CONMM aJIKWIaMMOHMS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTH4eckoro psana. CtpoeHue aHwinHa. Bzaumuoe
BIUSTHUE TPYII aTOMOB B MolleKyie aHuinHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.



KauectBennsle peakuuu Ha aHWIMH. CrnocoObl MOJMY4YeHHS U TpPUMEHEHHE anu(aTHUYeCKUX
amMuHOB. [lonyuenne aHWIMHA U3 HUTPOOEH301a.

AmunHokucinotel. Homenknatypa wu  u3zomepusi. OrtnenpHble NPEICTaBUTENNA  O-
aMUHOKMCIIOT: TJIMUWH, aJlaHiH. PU3ndecKkrue CBOMCTBA aMUHOKMCIIOT. XMMHYECKUE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEepHbIX OPraHWYEeCKUX COCAMHEHUN, peakius MOJUKOHACHCAIUH,
oOpa3oBaHMe NENTHAHOM CBsA3U. buosornyeckoe 3HaueHHEe aMMHOKHUCIOT. CUHTE3 U THIPOIIN3
HENTUI0B.

benku kak npupoansle nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: THIPOJIN3, JIEHATYypallus, KaueCTBEHHbIE peaklUd Ha
OeKHU.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pacTBOPEHHE
0enkoB B BOJIe, JeHATypalusi OEIKOB MU HarpeBaHUM, I[BETHbIC PEaKIMU Ha OENIKH, pelIeHHe
SKCHEPUMEHTAIBHBIX 3aa4 MO TeMaM «A30TCOAEp)KALIME OPraHWYECKHE COCIUHEHHUS» U
«Pacro3HaBaHue OPraHM4eCKUX COCTUHEHUID.

BbicokomoiieKky IsipHbIE COeIUHEHHUS.

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUW: MOHOMEpP, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEpPU3ALMU, CpPEAHss MoJeKyspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIHs U MTOJIMKOHCHCALINS.

[TonmumepHbie MaTepuabl. [Tnactmaccel (monuaTUIIEH, IIOJIMIIPOIUJIEH,
MOJIMBUHUJIXJIOPU/I, MOJIMCTUPOII, MOJIMMETUIIMETAKpUIIAT, MOJIMKApOOHATHI,
nonudTHIeHTepedTanar). YTunuzanus u nepepadoTka MiacTHKa.

OnacToMepbl: HaTypalbHbIH  KaydyK, CHUHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypasibHbIE (XJIOIOK, IIEPCTh, MIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOrO  HazHaueHUs (TediaoH, KeBiap, AIIEKTPOIPOBOSIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX NPEBPAILEHUI: 03HAKOMIIEHHE C
o0Opa3llaMu MPHUPOJTHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacc, KaydyKOB, peIIeHue
AKCIIEPUMEHTAIbHBIX 33/1a4 M0 TeMe «Pacno3HaBaHueE MJIACTMACC U BOJIOKOH.

Pacuérnrie 3amaun.

Haxoxxnenue MosiekyIsipHOH (hopMysibl OpraHUYECKOr0 COETUHEHUS 110 MaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOSIIMX B €r0 COCTaB, HaXOXKICHHWE MOJIEKYJSPHOH (OpMysbl OpraHHYecKOro
COeMHEHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BeIllecTBa (Macce,
00BEMY) MPOJYKTOB peaKlUU /MM UCXOIHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOUM (OpMYJIbI
OpPraHMYECKOT0 BEIECTBA HAa OCHOBE €ro XWMHYECKHUX CBOMCTB MJHM CIIOCOOOB MOJMYYEHHMS,
OIIpECIICHUE JI0JIM BBIXOZA MPOIYKTa PEAKLIUU OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXINpeaMETHBIX CBS3€M NMPU M3YYEHHHM OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSITUN, IPUHATHIX B OTJENBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHATHUA: SIBICHHE, HAy4YHBIH (akT, TMIOTEe3a, TEeopus,
3aKOH, aHAJINW3, CUHTE3, Kjaccu(uKauus, HaOII0JeHHE, W3MEpEHHUe, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.



®dusuka: marepusi, aroM, 3JIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJIa, IHEPreTUUYECKHIl
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIecTBa, (PH3UUYECKUE BEIMYUHBI,
€IMHHUIIBI I3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

Bbuosnorus: kierka, opraHu3M, 3KocucTeMa, ouocdepa, MeTaboJIu3M, HACICICTBEHHOCTD,
aBTOTPO(HBIA M TETepOTPO(HBIA THUII TUTaHUSA, OpoXeHUEe, (OTOCHHTE3, IbIXaHHE, OCJKH,
YTIE€BOJIBI, JKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3HbIE UCKOMTAeMBbIE, TOTLIHUBO.

TexHONOTHsI: HUIIEBbIC MPOAYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIUE CPE/ICTBA,
MaTepHalbl U3 UICKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX sJiep. XUMHUUECKUN AeMeHT. M3otomnbl. CTpoeHUEe 3IEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCJIA. DHEPreTUYECKUE YPOBHHM U MOLYPOBHH. ATOMHbIE
opoOutanu. Kinaccupukaius XMMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenesnenue
9JIEKTPOHOB IO AaTOMHBIM OpPOHUTAIAM. OJEKTPOHHBIE KOH(UIypallM AaTOMOB 3JIEMEHTOB
IEpBOr0O—4eTBEPTOrO IMEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE
KOH(HUTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepnonnueckuit 3akoH u llepumogmyeckas cucrema Xumudeckux saemeHToB [I.U.
MenneneeBa. CBsA3b NEpUOAMYECKOrO 3akoHa M [lepuonuyeckod CUCTEMBI XMMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TE€OpHUEH CTPOCHMsI aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHUS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CJOXKHBIX BEIECTB IO TpynmaM M
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /{.M1. Menneneesa.

XuMHu4deckasi CBsA3b. BUABI XMMHYECKOM CBSI3M: KOBAJICHTHAs, MOHHAs, METAJNIMYECKAs.
Mexanu3mbl 00pa30BaHMsl KOBAJIEHTHOW CBSI3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHEprus
U JMHA cBsA3U. [loysspHOCTD, HAaNlpaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOW CBs3U. KpaTHble
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BanenTHOCTP M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJ C HUX T€OMETPUYECKHM CTpPOCHHMEM (Ha IMpHUMEpe COEIMHEHHMH 3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBieHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILJIEKCHOTO — HMOHa!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HHWE KOMIUIEKCHbIX coenuHeHui. Ilonstue o
KOOpAMHALIMOHHOW XMMUH.

BemiectBa MOJEKYJISPHOIO M HEMOJIEKYJSIPHOIO CTPOEHMS. THIBI KPUCTAIIIMYECKHUX
pemEToK (CTPYKTYp) U CBOICTBA BEILIECTB.

[TonsiTue o nucnepcHbIx cucreMax. Mctunnable pacTBopsl. [IpeacraBienue o KOTONAHBIX
pactBopax. CrocoObl BbIpaK€HHsI KOHLIEHTpPAIlMM PAacTBOPOB: MaccoBasl 10l BeIlecTBa B
pacTBOope, MoJIsIpHas ~ KOHLEHTpauus. HacbllleHHblE W HEHACBHIIIEHHBIE  PAacTBOPBI,
pacTBopuMOCTh. Kpucramioruaparsl.

Knaccudukanus u HOMEHKIAaTypa HEOPraHMYECKHUX BEHIeCTB. |pHUBHAJIbHbIE Ha3BaHUS
OTJIENbHBIX NPEACTABUTEIEN HEOPraHUUYECKHUX BEIIECTB.

Knaccugukaius XuMH4ecKuX peakivii B HEOPraHMUECKOM U OpraHu4ecKoil XUuMHUH. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPaHEHMsI M MPEBpAIICHUsS SHEPTUU NPU XUMHUYECKUX
peakusix. TemnoBble 3QPEeKThl XUMUUECKUX peakuuid. TepMoXxuMuyeckrue ypaBHEHUS.



CKOpOCTh XUMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOpOB. ['oMOreHHbIE
U TeTepOreHHbIe peakinu. Katanus3 u kaTaan3aTopsl.

OOpatumbie ©  HeoOpaTMMbBIE peaknud. XUMHUYecKoe paBHOBecue. KoHcraHTa
XUMHUYECKOro paBHOBecHs. DakTOphl, BIMSIOUIME HA IOJIOKEHHE XMMHYECKOTO pPaBHOBECHS:
TeMIeparypa, JaBJICHHE U KOHIIGHTPAllMM BEILECTB, y4acTBYIOIIMX B peakuuu. [Ipunmun Jle
[Tarense.

OnexTponuTtnueckass aucconuanus. CuibHble W cialble  3JeKTposuThl.  CTeneHb
muccouuanuu. Cpena BOJHBIX PAacTBOPOB: KUCIOTHas, HEHTpasbHas, miesovyHas. BogopoaHsiii
nokazatenb (PH) pactBopa. 'maponus coneit. Peakiiun noHHoro oOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. CreneHb okucieHus. OKuciurens u
BOCCTaHOBUTENb. lIpomeccsl OKHMCIEHUS M BOCCTAHOBJIEHMs. BakHeiine OKUCIUTENH U
BOCCTaHOBUTENIU. MeTOJ] 37IeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB.

DOKCrHepUMEHTAIbHBIE METOJIbI M3YyYeHHUs BEIIEeCTB M UX MPEBpAIICHU: pa3lioKeHHE
NEpPOKCHJA BOJOpOJAa B IPUCYTCTBUU KaTaM3aTopa, MOJEIN KPUCTAUIMYECKUX PEIIETOK,
NPOBEICHUE pEAaKIUKd MOHHOTO OOMEHa, OIpeaesieHue Cpeasl pacTBOPOB C  IOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH PEaKIuu U
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heopranuueckas xumusi.

ITonoxenne HemerawioB B Ilepmoanueckoil cucremMe XuMuyeckux 3ieMmeHtos JI.M.
MenneneeBa U OCOOCHHOCTH CTPOCHHS HMX aroMoB. (Du3NyecKkue CBOICTBA HEMETaJUIOB.
AmnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCiIopoa, cepsbl, hocdopa u yraepoza).

Bopopona. Ilonydyenue, ¢usnueckue u XMMHUYECKHE CBOMCTBA: PEaKIUU C METAJUIAMU U
HEMETaJNIAMH, BOCCTAHOBUTEbHBIE CBOMCTBA. [ apuabl. TONIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, GU3NYeCKue U XUMHUYECKUe
cBoiictBa. ['ajoreHoBozoponbl. BaxHeilmue KuciopoicoaepKaliyue COeIUHEHHS TaJoreHOB.
JlaGopaTopHbIE U MPOMBIILICHHBIE CIIOCOOBI MOIYYeHUs TaloreHoB. [IpuMeHeHne raoreHoB u
UX COCIUHEHHI.

Kucnopoa, o30H. JlaGopaTopHble W MPOMBIIUIEHHBIE CHOCOOBI MOJYYEHHUs KUCIOPOJA.
®u3nueckue M XHUMHUYECKHE CBOWCTBA W IPUMEHEHHME Kuciopoiga U o030HA. OKcHIbl U
MEPOKCH/IBI.

Cepa. HaxoxneHue B TpHpOJE, CHOCOOBI TMONy4YeHUs, (PU3NYECKHE W XUMHUYECKHUE
cBoiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okcun cepoi(VI). CepHucras u cepHas
KACIOTBl U uX coilu. OcoOEHHOCTH CBOWCTB CepHOM KuCIOTHL. IlpumeHenue cepsl u eé
COCTUHEHUN.

A3zor. Haxoxaenwe B TpHUPOJE, CHOCOOBI MOTy4YeHHUs, (PU3NUYECKHE W XUMHYECKUE
cBoiicTBa. AMMHaK, HUTpUAbL. OKCHUIBI a30Ta. A30THCTas M a30THAs KHUCIOTHI M HX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KucnoTsl. [IpuMeHeHMe a30Ta W €ro coeiuHeHHH. A30THBIE
yI00peHUsI.

®dochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3NISCKHEe U XUMHYECKHUE
cBoiictBa. Dochuasl u Qochun. Oxcuabl Qocdopa, ¢ochopHas kuciaota U €€ CONH.
[Tpumenenue pochopa u ero coenuneHnit. @ochopHbie y100peHHUs.

VYrnepon, HaxoxaeHHWE B TMpupone. AJuioTpomHble Moauduxanuu. Duznueckue u
XMMHYECKHE CBOWMCTBA TPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcupa yriaepona(lV), yrompHas kucinota u €€ coiu. AKTUBHPOBAHHBIA YToib, aJcopOIus.
Oymiepensl, rpadeH, yriaepogHble HaHOTPYOku. IlpuMeHeHHWE TMPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOIOM, U €r0 COeAMHEHUH.



Kpemunii. Haxoxnenue B mpupone, CocoObl MOJNy4YeHHS, (PU3NUECKHEe W XUMHUYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTA, CUIIMKAThL. [I[puMeHeHne KpeMHUsI U €ro
coenuHeHuil. CTEKIO0, ero MoJly4eHUe, BUAbI CTEKIIA.

[Tonoxxenue metaisios B [lepuonnueckoil cucreMe XUMHUYECKUX 371€MEHTOB. OcoOeHHOCTH
CTPOEHUS JIEKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. O0mue ¢puznyeckue CBONCTBAa METAJLIOB.
[TpumeHeHne MeTamioB B ObITY U TexHHKe. CIIJIaBbl METAJLJIOB.

DNEKTPOXUMHUYECKHIA P HampspDKeHuid MeTamioB. OOmme CcrnocoObl  MONydeHUs
METaJUIOB: TUAPOMETAIUTYPIHsl, TUPOMETAJULYPIusl, diaeKkTpomeTatyprus. [lonsarue o koppo3uun
MeTais1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka MmeramioB |A-rpynnsl Ileproanueckoil cucTeMbl XUMHUYECKHX
aneMeHTOB. Harpwii u kanuii: momydenue, pU3MUECKUe M XUMUYECKHUE CBOWMCTBA, MPUMEHEHUE
MIPOCTHIX BELIECTB U UX COCAUHEHUH.

O6mas xapaktepuctuka MetaiioB |IA-rpynmsl [leproguueckoit cucTeMbl XUMHYECKHX
DIIEMEHTOB. Maruuii W KajJblMid: TMoJNydyeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBa,
NPUMEHEHHE TPOCTHIX BEIIECTB U UX coeAMHEHUH. JKECTKOCTh BOABI M CLIOCOOBI € YCTpaHEeHHSI.

AmoMuHUHR: TIoNydyeHue, GU3NYECKue U XMMHUYECKHE CBONCTBA, MPUMEHEHUE MPOCTOro
BElIeCTBA M €ro COoeAMHEHUU. AMGPOTepHbIE CBOWCTBA OKCHAAa U THAPOKCHAA aJIOMHUHUS,
TUIPOKCOKOMILIIEKCHI aJTFOMUHUS.

OOmass xapakTepucTuka MeTauioB noOouHblx mnoarpynn (b-rpynm) Ilepuoauueckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA Xpoma U ero coeaguHeHur. OKCUIIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u quXpomarbl, UX OKUCIUTEIbHbIE CBOWCTBA.
[TosyueHue u npuMeHEeHUe XpoMa.

®u3nueckue M XHWMHYECKHE CBOMCTBA MapraHila M €ro COeJuHEeHUW. Baxueimme
coenuaeHus: Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranat kanus,
€ro OKHUCIIUTENbHbIE CBOWCTBA.

duznyeckue U XUMUYECKUE CBOMCTBA Kene3a U ero coequHeHni. OKCHIbl, THAPOKCUIBI U
comnu xene3a(ll) u sxeneza(lll). [Tonyuenue u npumMeHeHHe kKee3a U ero CIUIaBOB.

Pusnyecknue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHui. [lonyuenre u npumMeHenne
MeIU U €€ COCTMHEHHM.

[{uuk: monyuyenue, pu3nyueckre U XUMUUECKHE CBOMCTBA. AMGDOTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero CoeAMHEHU .

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBPAICHHI: H3y4eHUE
00pa3IoB HEMETaJIOB, TopeHue cepbl, (ocdopa, xkenesa, MarHus B KHUCIOPOJE, M3ydEHUE
KOJUIEKIIMH «MeTayulbl ¥ CIUIaBbl», B3aMMOJCHCTBHE IIENOYHBIX M IIEIOYHO3EMEIbHBIX
METaJUIOB ¢ BOJIOM (BO3MOXKHO MCIIOJIb30BaHME BHIEOMATEPHUAOB), B3aMMOJEHCTBHE IIUHKA U
JKese3a ¢ pacTBOpaMU KHUCIOT U IIEJI0Yeld, KaYeCTBEHHbIE PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJOPOJAA U KAaTHOHBI METAJUIOB, B3aUMOJEHCTBHE THIPOKCHUIOB AIIOMUHUS U IIMHKA C
pacTBOpaMH KUCJIOT U IIeJoYel, perieHne SKCIepUMEHTAIbHbBIX 3a/1a4 10 TeMaM «['aloreHs»,
«Cepa u e€ coeqMHEHUS», «A30T U Pochop U UX COeAMHEHUSD», «MeTauTbl TIAaBHBIX MOATPYIII,
«MeTtanibl MOOOYHBIX MOATPYII.

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHMN yCTOMYMBOTO pa3BUTHA desloBedecTBa. [loHATHE O HayuyHBIX
METO/JAaX TMO3HAaHMS M METOJOJIOTMM HAay4yHOTO wuccienoBaHus. HayuHble nOpuHIMIBI
OpraHu3ali XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINUIEHHBIE CIOCOOB! MOMYYEHHS BaXKHEUIINX
BelIeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI, MeTaHoja). [IpoMbliieHHbIe



CHoCcOOBI MOTYYEHUSI METAIJIOB M CIUIABOB. XMMMUYECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl u
ero nocneacTBus. Poib xuMuu B 00ecriedeHu SHepreTHYecKoil 0€30macHOCTH.

XuMus U 370poBbe 4esloBeka. JlekapcTBeHHble cpencTBa. [lpaBuia wHcIosb30BaHUA
JIEKapCTBEHHBIX ITpenapaToB. Poib XMMUM B pa3BUTHH MEIULIVHBI.

XUMUS NULIA: OCHOBHBIE KOMIIOHEHTHI, MULIEBbIE 100aBKU. Poib xumuu B obecriedeHnn
MUILEBOH OE30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHOro
UCIIOJIb30BaHUS MPEnapaToB OBITOBOM XMMUU B IOBCETHEBHOMN >KU3HU.

XUMHS B CTPOUTEBCTBE: BAXKHEHIIINE CTPOUTENbHbBIE MaTepHaibl (LIEMEHT, OETOH).

XuMHs B CEIbCKOM X03s1iicTBe. OpraHnnveckrue 1 MUHEpaibHbIe y100peHusI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, Kpacku, CTEKJIO, Kepamuka. Matepuaibl
JUIs 31eKTpoHuKU. HaHnoTexHonoruu.

PacuérHble 3anaumn.

Pacuérbl: macchl BemiecTBa MM 00bEMaA ra3oB IO M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLUU BEIIECTB, Macchl (00bEMaA, KOIMUYECTBA
BEIIIECTBA) MPOJYKTOB PEAKLUHU, €CIM OAHO U3 BEIIECTB HMMEET IpHUMecH, Macchl (00béMa,
KOJINYECTBA BEIECTBA) MPOAYKTa PEaKIMM, €CIM OJHO W3 BEIIECTB JIaHO B BHUJE pacTBOpa C
OonpeAcsEHHOM MacCOBOM JIOJIEd PAcTBOPEHHOIO BEUIECTBA, MACCOBOM JOJIM M MOJISIPHOM
KOHLIEHTpAllUU BEILIECTBA B PAcTBOPE, JI0JIM BbIXOAA MPOJYKTa PEAKIUH OT TEOPETUUYECKHU
BO3MO>KHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXpeaMETHBIX CBSI3€H MpH M3ydeHHH OOmIel M HEOPraHUYEeCKOW XMMHUU B
11 Kiacce OCyIIECTBIIIETCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHMH,
TaK U NOHATUN, IPUHATHIX B OTJENbHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01e ecTeCTBEHHO-HAay4yHble MOHATHUS: SIBJICHHE, HAY4HBIM (akT, rumoresa, TEOpHUS,
3aKOH, AaHajHW3, CHHTE3, KiIacCUpUKAIMsI, TIEepPHOAUYHOCTh, HAOIIOJCHNUE, H3MEpEHHeE,
AKCIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

®usnka: marepusi, MUKPOMHUpP, MAaKpOMHUD, aTOM, 3JEKTPOH, INPOTOH, HEHUTPOH, HOH,
U30TOINBl, PaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKUH YpOBEHb, BEILECTBO, TeNIO, O00BEM,
arperaTHOe COCTOSIHME BEIEeCTBA, WJCAIbHBIM Tra3, (U3NYECKUE BEIUYMHBI, EIUHHIIBI
U3MEpEHUs], CKOPOCTh, SJHEPT U, Macca.

buonorus: knerka, opraHusM, OJKOcucTeMma, Ouocdepa, MeTabOIU3M, MaKpo- U
MHUKpPORJIEMEHTBI, OENKH, >KUPbI, YIJIEBObI, HYKICHHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEUIECTB U MMOTOK SHEPTUU B IKOCHCTEMAX.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHonorus: XMMUYECKasi MPOMBIIIIEHHOCTh, METAJULYPrUsl, CTPOUTEIbHBIE MaTEpUabI,
CEJIbCKOXO35HCTBEHHOE IPOM3BOJCTBO, IMHINEBAs IPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHUX [IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€pPHAaJIOB, 3JIEKTPOHHAS! IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOITPAMMBI 110 XMMHWHU HA
VYITJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OBPA3OBAHUA
JUYHOCTHBIE PE3YJBbTATDBI

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeaMeTra «XHUMHUS» Ha YPOBHE CpeaHero oomero ooOpazoBaHUs
BBIJICJICHBI CJIEIYIONINE COCTABJISIONINE: OCO3HAHUE O0YYAIONUMUCS POCCUHUCKON TPaXKIaHCKON



UJCHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEEICHHUIO;
HaJIMYMe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTH  OOYdYarOUIMXCS
PYKOBOACTBOBATLCSA IMPUHATBIMU B O6H.[CCTB€ npaBujiaMd WU HOpPMaMHM IOBCIACHHA, HAJIUYUC
MIPABOCO3HAHUS, SKOJOTHUYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTH LIEJIU U CTPOUTH >KU3HEHHbIE
IUTaHBI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaxaroT cHopMUPOBAHHOCTH
OTIbITA TO3HABATEILHON U MPAKTHYECKON JEATEIIEHOCTUH 00YUYaIOIIMXCs B TMPOLIECCE PeaTh3alliu
00pa3oBaTeNbHO J1eATeIbHOCTH.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIbITA TTO3HABATEIBLHON U MPAKTHUECKON JEATEIHHOCTH 00YUYarOMIMXCsl B MPOLIECCE pealln3aluu
00pa30BaTeNbHON ACATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

OCO3HaHHUA 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY W MPABOMOPSIIKY;

MNpeaACTaBJICHHUA O CONUMAJIBHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOM AEATEIbHOCTU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
PCIICHHUN y‘Ie6HI>IX M ITO3HABATCJIbHBIX 3a71a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MTOHMMATh U IMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTbI JPYIHX
[IPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEIHbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

OCHHOCTHOI'O OTHOLICHHUA K HCTOPUYCCKOMY M HAYYHOMY HACICAWUIO OTEUYECTBEHHOU
XHUMUU;

YBa)XEHHSI K IPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3ylbTaT HIJIUTENbHBIX HAOIIOACHUIA,
KPOIMOTJIMUBLIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyAda y‘-IéHI)IX " MPAKTUKOB;

WHTEpeCa M TI03HABAaTENbHBIX MOTHBOB B TIOJNyYEHHH | TIOCIEAYIONIEM AaHaJH3e
nH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPAaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O IMMOBEACHW,

CHOCOOHOCTH OICHUMBATh CUTyalluHh, CBA3aHHBIC C XHUMHUUYCCKHMHU ABJIICHUAMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC U IIOCTYIIKHM CBOUX TOBapI/IHIeﬁ C HO3PIIII/II>1
HPABCTBCHHLIX W ITPAaBOBBIX HOPM U C y‘léTOM OCO3HAaHUA HOCJ'ICI[CTBI/Iﬁ IMMOCTYIIKOB,

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

NOHMMAaHMs LEHHOCTeH 3/10poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBCHHOT'O OTHOIIICHUA K CO6CTBCHHOMy (bHSH‘IeCKOMy H IICUXUYCCKOMY 310POBBIO;

coOoIeHnsT MpaBmiI 0€30MacHOTO OOpaIieHusi C BEMIECTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HU, B TPYIOBOU JIESATEIHHOCTH;

MOHMMAHUSA 1EHHOCTH TIPaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TMOCJIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPeOJIECHUS aIKOTOJId,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:



KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEI0BAaTEIbCKOW JESTEIbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEILHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COLUAIBHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOQecCHil pa3NuyHOro poja, B TOM 4YHCIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYJ0BOM NeSITeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUIYaTbHOM TpPaeKTOpUH OOpa3oBaHMUs,
Oynymeil mpodeccun U peaau3auu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEeOHOCTEN 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH 11e7ecO00pa3HOro OTHOILIEHUSI K MPUPOE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUSCKHUX MPOOIeM, BIHSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSTHUE TPUPOJAHON U COLIMATBHOM CPEbI;

OCO3HaHUS HEOOXOJMMOCTH HCIIONIb30BAHUS JOCTUKEHUM XUMHH IS PELISHUS BOIIPOCOB
paIoOHaIBHOTO MIPUPOIONOIB30BAHUS;

AKTHUBHOTO HENPUSATHS JIEHCTBUM, MPUHOCSIIUX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHUS MPOTHO3UPOBATh HEOJATONMPUSTHBIE SKOJIOTUUECKHE TOCIEACTBUS MPEIPUHUMAEMBIX
NENCTBUI U IPeIOTBpALLATh UX;

HAJIUYUSL PA3BUTOrO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYyJIbTYphI, OIMbBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMATIBHOMN MIPAKTUKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
MPOTUBOCTOATH UAEONIOTHH XeMohoouu;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YyPOBHIO pa3BUTUS HAyKu H
0OLIECTBEHHON IPAKTHUKHY;

MOHMMAaHUS CHENU(PUKA XUMUU KaK HayKd, OCO3HaHUS €€ ponu B (HOPMHUPOBAHHH
paIoOHAIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH [EJIOCTHOTO MPEICTaBICHUsS 00 OKPYKaIOIIEM
MHpE KaK O €IWHCTBE MPHUPOJBI M YEJIOBEKa, B TMO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
petieHun mpo0IeM COXpaHEHUsT TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0CO0O0 3HAYMMOCTH XUMHUM AJII COBPEMEHHON IWBUIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BAXKHON POJNIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJBbTYPHbI, B PEIICHUN TI00aTBHBIX MTPOOJIEM YCTOMYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
OSHEPTreTUYECKOW, THUIIEBOM W JKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecreyeHny yCIOBHM yCIEUTHOTO TPyAa M SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
o0111eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAHHUs CYIIHOCTH METOJOB TO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOydaeMbIe 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOIIErO0 MHpAa U TMPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHUsI 1e71aTh 000CHOBaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYyYHBIX ()aKTOB M MMEIOIIUXCS JaHHBIX
C TIENBIO TTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA [Tl pelIeHHs IpobiieM
B pEAIbHBIX KU3HEHHBIX CUTYalLIUSIX;

MHTEpeca K MO3HAHUIO, UCCIIEA0BATENbCKOMN AESITENIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAaHUM 1O XUMHH B COOTBETCTBHH C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpylda B pa3IUYHbIX cdepax mnpodeccuoHaabHOM
JIESATEeILHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeamMeTHble pe3yiabTaThl OCBOSHHS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHEro
o01rero o0pa3oBaHus BKIFOYAIOT:

3HaUYUMBbIC 11 (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCS MEXKIUCIUIUIMHAPHBIE
(MeXpeIMeTHBIC) OOIICHAYYHBIE TIOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHON KapTHUHBI MUPA
U crienuuKy METOJIOB TTO3HAHMSI, HCIIOIh3yEeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrHs, SBJICHUE, MPOLIECC, CUCTEMa, Hay4YHBIH (PaKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, HCCIICIOBaHNE, HAOIIOACHUE, H3MEPEHHUE, DKCIIEPUMEHT U APYTHE);

VHHUBEpCaJIbHbIE  y4eOHBIE  JEHCTBUS (To3HaBaTeIbHBIC, KOMMYHUKATHBHBIEC,
peryisTuBHbBIC), obecreunBarone (GopMupoBaHUE (PYHKIMOHAIBHOH TPAMOTHOCTH U
COLIMATIbHOM KOMITETEHITMH 00YYarOIINXCs;

CIOCOOHOCTh  OOyYaloOIIUXCsl  KMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIIMHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YYeOHBIC ICHCTBHS B IIO3HABATEIBHOW U
COLIMAJIbHON IIPAKTHKE.

MetanpeameTHble pe3ylbTaThl OTPaKalOT OBJAJACHHE YHUBEPCAIBHBIMH yUeOHBIMU
MO03HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMU.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS

1) 6a3oBble JIOTHYeCKHUE e CTBUS:

CaMOCTOSITENIbHO (POpMYTIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPENEeNATh eI JeATCIbHOCTH, 3aJlaBas IapaMeTpbl W KPHUTEPUU HMX JTOCTHIKCHHS,
COOTHOCHTH PE3yJIbTaThl JICITCILHOCTH C IIOCTABICHHBIMU IEIISIMU;

UCIIOJIb30BaTh TPH OCBOCHHM 3HAHWW TPHUEMBI JIOTHYECKOTO MBIIUICHHS: BBIICIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aMMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHATUS JIsI OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH TS KIIACCU(UKAIIMHA BEIIECTB M XUMUICCKHUX PEAKITHIA,

YCTaHABIIMBATh TPHUYNHHO-CJICICTBEHHBIC CBSI3U MKy N3YIaeMbIMU SBJICHHUSIMU;

CTPOUTH IJIOTUYECKUE PpACCYKICHHUS (MHIYKTHBHBIC, JAECAyKTHUBHBIC, MO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS] B PACCMATPUBAEMBIX SIBICHUIX, (POPMYIHpPOBATH
BBIBOJIBI M 3aKJTFOUCHUS,

MPUMEHSTHh B TIPOIECCE MO3HAHUS HCIIOIB3yeMbIe B XUMHH CHMBOJIMUECKHE (3HAKOBBIC)
MOJIEJIH, IPe00Pa30BbIBATH MOJIETbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJI€MEHTA,
xumMudeckas (GopMmyna, YypaBHEHHE XHMHUYECKOM peakIuu — TpU PEIIeHuHd Y4eOHBIX
MO3HABATEIIBHBIX M MPAKTUYCCKUX 3aJ1a4, IPUMEHSATh Ha3BaHHBIC MOJICIbHBIC MPEICTABICHUS
JUTSI BBISIBJICHUS XapPaKTEPHBIX MTPH3HAKOB U3y4aeMBbIX BEIIECTB U XHMHUSCKUAX PEAKIIHH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMS BEIIECTB M XUMUYECKUX PEAKIIN;

dbopMyTUpOBaTh MEMM H 3aJa4d  WCCIEAOBAHWS, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KaUECTBE WHCTPYMEHTA MO3HAHUS W OCHOBBI
JUTst QOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;



BJIAJCTh HABBIKAMHM CAMOCTOSITEJILHOIO IIIAHUPOBAHUS M TPOBEJICHHS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 332 XOZOM IpOIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O0O0OOIIEHHS € BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETaHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHHUYECKOH HCCIIEI0BATEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB TO3HAHMUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JaUTEepaTypa XHMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHAIM3UpOBaTh MH(OPMAIMIO PA3IUMYHBIX BUAOB U (OpM IpeNCTaBICHUs, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh Y HEITPOTUBOPEUMBOCTH;

dbopMynHupoBaTh 3ampOCHl M NPHUMEHSATh Pa3IMYHBIE METOJAbI IMPH IOHCKE U O0TOOope
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUI U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (GOpMY TpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((U3MYecKue M MaTeMaTH4YeCKUe) 3HaKu U
CHMBOJIBI, (popMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISTHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

3aJlaBaTh BONPOCHI [0 CYILIECTBY 00CYKJaeMOIl TEMBbI B X0/1€ AUAJIOra U/UIH JUCKYCCHH,
BBICKA3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEJIOKEHHS] OTHOCUTEIBHO BBIIIOJIHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBIIOJHEHUM XHMHYECKOTO
AKCIIEPUMEHTa, MPaKTUUYEeCKONH paboThl IO HCCIEJOBAaHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluy y4yeOHOro MpoekTa, M (HOpMyaHpOBaTh BBIBOJBI MO pe3yjibTaTaM NPOBEAEHHBIX
UCCIIEIOBAaHUN TyTEM COTIIaCOBaHMS MTO3ULMIA B X0/1€ 00CYX/IeHUS U 00MEHa MHEHHUSIMU.

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO IMO3HABATEJIbHYIO JIEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIHMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npe/ularaéMblii aropuT™ JIeHCTBUN MpU BBINOJHEHUH YYEOHBIX M MCCIEIOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee F3(p(PEeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOIyYeHHUs! HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKLUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb JI€ATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI [0 XMMHUU Ha YriayOJIEHHOM ypOBHE Ha
YPOBHE CpeHEero OOIIero oOpa3oBaHUs BKIIOUAIOT crenuuyYecKkue s y4eOHOro mpeaMera
«XUMUS» HayyHbIE 3HAHUS, YMEHHsS M CIIOCOOBI JEMCTBUH MO OCBOEHUIO, MHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHHM, BUABI IEATEILHOCTH 1O MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAaHUW B Pa3IMYHBIX y4EOHBIX CUTYyallUsX, a TAaKK€ B pPEaJbHBIX JKU3HEHHBIX CHUTYalUAX,



CBSI3aHHBIX C XHUMHEW. B mporpamme mo XMMHMM NpeIMETHbBIE pe3yJbTaThl IPEACTABIECHBI 110
rojiaM U3y4eHusl.

10 KUIACC

ITpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OpraHuyeckas XUMHsD) OTPaXaroT:

Cc(OPMHPOBAHHOCTb MPEJCTABICHUI: O MECTe W 3HAYEHMH OpPraHMYeCKOW XUMHMU B
CUCTEME €CTECTBEHHBIX HAYK U €€ POJIM B 00€CIIEUEHNN YCTONYUBOIO Pa3BUTHsI YEJIOBEUECTBA B
peIIeHur MPOOIEeM IKOJOTUYESCKOM, SHEPTeTUYECKOW WM THINEBON 0€30MacHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3/JIaHUM HOBBIX MAaTEpUaOB, HOBBIX HCTOYHUKOB SHEPIruUU, B OOecle4eHuu
PaLMOHATIBHOTO NPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMM MHUPOBO33PEHUS U OOLIEH KyJIbTyphl
YeJI0OBEKa, a TaKKe DSKOJOTMYeCKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpeLIE;

BJIAJICHUE CUCTEMOM XUMHMUYECKUX 3HaHUM, KOTOpas BKIIOYACT: OCHOBOINOJIArarolue
HOHATUS — XMMHYECKUIl DJIEMEHT, aToM, sSAPO M JIICKTPOHHAs o0ojodka aroma, S-, p-, d-
aTOMHBIE OpOMTAJHM, OCHOBHOE M BO30YXIEHHOE COCTOSIHUS aToma, TMOpPUAM3aLUs aTOMHBIX
opOuTanel, HMOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCIIEHUS,
XUMHUYECKasl CBA3b, MOJb, MOJIApHAas Macca, MOJSPHBIM 00BEM, YIVIEPOAHBI CKeJerT,
(GyHKLUMOHANbHASA TpyINa, paguKkan, CTPYKTypHble (GopMyibl (pa3BEpHYThIE, COKpallEHHbIE,
CKEJIETHbIE), M30MEpHUSl CTPYKTYpPHAass M HIPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
U30MEPBI, TOMOJIOTUYECKUN psiJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJI- U a30TcoAepikKallue
OpPraHUYECKHUE COEIMHEHMs, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHbBIE
COEJMHEHUs; TEOPHHM, 3aKOoHBI (mepuoandeckuil 3axoH [[. M. MenneneeBa, Teopust CTpOeHUs
opranmyeckux BemecTtB A. M. byrnepoBa, 3akOH COXpaHEHUS MAacChl BEIECTB, 3aKOH
COXpaHEHMsSI U IMPEBpALICHMs] DSHEPTUUM NPU XUMHYECKHX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUI $3bIK XUMHUH, MHUPOBO33PEHYECKHUE 3HAHUSA, JISKAlHMe B OCHOBE IOHUMAaHMS
OPUYMHHOCTH M CHCTEMHOCTH XMMHYECKHMX SBJICHHMH; NpPEICTAaBICHUS O MEXaHU3Max
XUMHUYECKUX pEeaKklUUi, TEPMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX MX
IPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB B MoJieKylaX (MHAYKTUBHBIN U
Me30oMepHbIi 3 dekTr, opuentanTsl | u Il pona); dbakronoruueckue cBeneHUs O CBOMCTBaX,
COCTaBe, MOJy4YeHUH U 0€30MacCHOM MCIOIb30BAHNU BaKHEHIIMX OPraHUYECKUX BEIECTB B OBITY
U TPAKTHUYECKON JEATENbHOCTH YEJIOBEeKa, OOIIMX Hay4YHbIX MPUHIUNAX XHMHUYECKOTO
IIPOM3BOJICTBA (Ha MpUMeEpE MPOU3BOACTBA METAHOJIA, IEPEPAOOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIE IPU3HAKY MOHATUH, yCTaHABIUBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUH COCTABA, CTPOEHUS U
CBOMCTB OPraHUYECKHUX COCITMHECHU;

c(OpMUPOBAHHOCTh YMEHHUH:

MCII0JIb30BaTh XMMHUYECKYK0 CUMBOJIMKY JUISI COCTABIIEHHS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEILIECTB;

COCTaBJSITh ypaBHEHUS XHMHUYECKUX peaKkUMid UM  pacKpbplBaTb HUX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIUN IOCPEICTBOM  COCTABJICHUS  AJIEKTPOHHOIO
OamaHca AITHX peaklUud, peakiuuil HOHHOro OOMEHa MyTEM COCTaBJICHUS HX IOJHBIX U
COKpAILEHHBIX MOHHBIX YpaBHEHUII;

U3TOTaBIMBATh MOJIEIM MOJEKYJl OpraHMYeCKHWX BEIIeCTB JUIsl WJUTIOCTpAlluU  HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATh MPUHAAIC)KHOCTh U3YUYECHHBIX OPTraHUYECKUX
BEIIIECTB [0 MX COCTaBY M CTPOEHUIO K ONpEeAeNEHHOMY KIJIacCy/TpyIie COeJMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucrteMarndeckoit HomeHkinarype (IUPAC) i nmpuBoIuTh TpUBHAIHHBIE HA3BAHUS



JUISL  OTAETBHBIX TPEJCTaBUTENEH OpraHWYecKUX BELIECTB (STWIIEH, AaleTHJIEH, TOIyoll,
TJIMLEPUH, OSTUJICHTINKONb, (eHon, QopManbaerua, amneTanbIeru, areToH, MypaBbUHAs
KHCITIOTA, YKCYCHAasi KHCJIOTa, CTEAPHHOBAas, OJEWMHOBAs, MAJIbMHTHHOBAS KHCJIOTHI, TIUIUH,
aJlaHWH, MaJlbT03a, GPYKTO3a, AHWIINH, TUBUHUJI, U30IIPEH, XJIOPOIPEH, CTUPOII U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHHs ONPEACNATh BHUJ XHUMHUYECKOM CBS3M B OPraHUYECKHX
coeuHEHUX (KOBAJICHTHAS U MOHHAS CBSI3b, G- U T-CBS3b, BOAOPOIHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHSATH TOJOXKEHHUS TEOPUU CTPOSHUS OPTaHUYSCKUX
BeiecTB A. M. byriepoBa st 00bsICHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUS;

c()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYCCKUE U
XUMHUYECKHE CBOMCTBA THITMYHBIX MPEJCTABUTEICH Pa3INIHBIX KJIACCOB OPTAHUYCCKUX BEIICCTB:
QJIKaHOB, LHMKJIOAJIIKAHOB, AJIKCHOB, AJKaJMEHOB, AJKHUHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIUPTOB, AIbJIETHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOCTUHEHUN U aMUHOB, AMUHOKHUCJIOT, OETTKOB, YTIJIEBOAOB (MOHO-, IU- M MOJIHCAXAPHUIIOB),
WUTIOCTPUPOBATh TCHETUYECKYIO CBS3b MEXKAY HHUMH YPaBHCHHSIMH COOTBETCTBYIOIIUX
XUMHYECKHUX PEAKIIH ¢ UCTIONB30BAHUEM CTPYKTYPHBIX (GOPMYI;

c(OpPMUPOBAHHOCTh yMEHHUS TMOATBEPXKAATh Ha KOHKPETHBIX WIPUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CHOCOOHOCTH OPTraHWYECKHX COCIUHEHUH OT KPATHOCTH W THIIA
KOBAJICHTHOH CBSI3U (O- U TT-CBSI3M), B3AMMHOTO BIIMSHUS aTOMOB M TPYIIIT aTOMOB B MOJICKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaThb HCTOUYHUKH YTIEBOJOPOAHOIO CBHIPBS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro IMepepadOTKH M MPAKTUYECKOE MPHUMEHEHHUE
IPOJYKTOB NEpepaboOTKu;

c()OPMUPOBAHHOCTh BJQJICHUS CHCTEMOW 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJaxX
MO3HAHUS — HAONIOJICHWH, W3MEPEHUH, MOJCIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICICHHOM) ¥ YMEHUS IPUMEHSATDH 3TH 3HAHMUSI,

c()OPMUPOBAHHOCTh ~ YMCHHSI IPUMCHSATH OCHOBHBIC  OINEPAMA  MBICITHTEIHLHOU
JESATSIIbHOCTH — aHAJM3 M CHUHTE3, CPaBHEHHE, OOOOIICHWE, CHUCTEMATH3aIUIO, BBISBICHUC
MPUYNHHO-CJIEICTBEHHBIX CBS3EH — /Il M3yUEHHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUH;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIISITh B3aUMOCBSI3b XUMHUUECKUX 3HAHUN C TIOHATUSIMHU U
MPEJICTABICHUSIMA  JIPYTHX E€CTECTBEHHO-HAYYHBIX IPEJAMETOB Uil 0Oojiee  OCO3HAHHOTO
MOHMMAaHUS CYINTHOCTH MaTePUATBHOTO €JIMHCTBA MHUPA, MUCIOIH30BAaTh CHCTEMHBIC 3HAHHS 10
OpPTaHUYECKON XUMHUU AJisi OOBSCHEHUS M MPOTHO3UPOBAHUS SBICHUM, UMEIONINX €CTECTBEHHO-
HAYYHYIO IPUPOY;

c()OPMHUPOBAHHOCTh YMCHHI: TPOBOJMTH PACYETHl 10 XHUMHUYSCKAM QopMmylaM u
YPaBHCHUSIM XHMHWYECKUX PEAKIMA C WCIOJb30BaHUEM (DHU3MYECKHX BEIUYHH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C KOJIHMYECTBEHHOW CTOPOHBI:
pacuéThl IO HAXOXKACHUI0O XMMHUYECKON (HOpMyIbl BElIecTBa MO M3BECTHBIM MAaCCOBBIM JOJSIM
XUMHUYECKHX JJIEMEHTOB, ITPOIyKTaM CrOpPaHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATH, AHAIM3UPOBATH M OICHUBATH C ITO3HIIAN
IKOJIOTMYECKON O€30MacHOCTH TOCIEACTBHSI OBITOBOM W TMPOU3BOJCTBEHHOW AESITETHHOCTU
YeNlOBeKa, CBSI3aHHOW C MepepaOdOTKON BEIIEeCTB, HWCIIOJb30BAaTh IMOJYYEHHbIE 3HAHUS IS
MPUHSTHS TPAMOTHBIX PEIICHUN TIPOOJIEM B CUTYAITUAX, CBI3aHHBIX C XHMHUCH;

c(OpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITSIIBHO TUTAHHPOBATh M IPOBOJUTH XHUMHUECKHIMA
DKCIIEPUMEHT (TIOyYeHUE U U3yYeHHE CBOMCTB OPraHNYECKUX BEIIECTB, KAUECTBEHHBIC PEAKITUN
VIIEBOJOPOAOB PA3IMYHBIX KIJIACCOB M KHUCIOPOJCOJEPKAIIMX OpPraHMYeCKUX BEIIEeCTB,
pelleHrne SKCIEPUMEHTANBHBIX 3aJad 10 PACIIO3HABAHWIO OPTraHWYECKHX BEIIECTB) C



coOMoIeHrneM TpaBwiI  0€30MacHOro0  OOpalmieHusi C  BEHeCTBAMHU H  JTAOOpaTOPHBIM

obopynoBanueM, (GOpMyIUPOBATh IENb HWCCIEIOBaHUS, MPEACTABIATh B PaslIudHON (dopMme

pE3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;
c(OPMHUPOBAHHOCTb YMEHHIA:

coOuro1aTh MpaBUJIa HKOJOTHYECKU 1IeJecO00pa3HOro IMOBEIEHHsI B OBITY U TPYIOBOH
JESTEIIbBHOCTH B IIEJIAX COXPAHEHUS CBOErO 370pPOBbs, OKPYXAlOLIeW NPUPOAHON cpenbl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABATh OIACHOCTb TOKCHUYECKOrO ACUCTBHs HA JKUBBIC OPraHU3MBbI ONPEIECIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMas cMblci nokasateis [TK;

AQHIN3UPOBATh  L€I€COO0PA3HOCTh  NPUMEHEHMsS]  OPraHMYECKHUX  BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHSI COOTHOLICHHUS PUCK-TIOJTB3a;

c(OPMHUPOBAHHOCTh YMEHMH: OCYLIECTBIATH L€JI€HANpPaBIEHHbI IMOMCK XMMHUYECKOH
MHPOpPMALMU B Pa3IMUYHBIX MCTOYHMKAX (HAaydyHas M ydyeOHO-HaydHas JHUTeparypa, CpeAcTBa
mMaccoBoil HMH(popmauuu, VHTEpHET M Jpyrue), KPUTUYECKH AaHATU3UPOBATH XHMHUYECKYIO
uH(popMalLnio, rnepepadarbiBaTh €€ U UCIOJb30BaTh B COOTBETCTBUU C MOCTABJIEHHOW Y4eOHOM
3aJ1auen.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas M HEOpraHuyecKas XUMHs»
OTpaXkaroT:

c(OPMHPOBAHHOCTD MPEJCTABICHUNA: O MaTEpUAIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSX
Y II03HABAEMOCTHU SIBJICHUM NPUPOABI, O MECTE U 3HAYCHHM XUMHHU B CHCTEME €CTECTBEHHBIX
HayK U €€ poJi B 00ECIIEYeHUH YCTOWYMBOTO PAa3BHUTHUS, B PEHICHUU MPOOIIEM IKOJIOTHUECKOM,
DHEPreTUYECKOW W THIIEBOW OE30MaCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuajoB,  HOBBIX  MCTOYHHMKOB  OSHEprMM, B  OOECHEYEHUH  palMOHAIBLHOIO
IPUPOJONOIb30BaHUSA, B POPMHUPOBAHUU MUPOBO33PEHUS U OOILEH KYIbTYpbl YEIOBEKA, a TAKXKE
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0pPOBBIO M IIPHPOTHON CPEE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYAECT: OCHOBOIOJIATAOIINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIbL, SJIEKTPOHHAs: 000JI0YKa aToMa, S-
, p-, d-aromMHBIE OpOHMTAIK, OCHOBHOE M BO30YKAEHHOE COCTOSHHS aToMa, THOpHIU3aLus
aTOMHBIX OpOWTaneil, MOH, MOJEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBAJECHTHAas, HWOHHAs, MeETa/NInyecKas, BOJOPOIHAsA),
KPUCTAJIZIMYECKAsT PEIIETKA, XUMHUYECKas peaklus, pacTBOp, AJIEKTPOJIMTHI, HEIIEKTPOJIUTHI,
NIEKTPOJINTUYECKAsT ~ AMCCOLMALUS, CTENEeHb JUCCOLMALMM, BOAOPOIHBIM  II0Ka3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIIOBOM 3(h(PEKT XMMHUECKON peakliuy, CKOPOCTh XMMHUECKOMN
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpPHUS AIEKTPOIUTHYECKOU
quccounuanuy, nepuoaudeckuii 3akon [[.JM. MenzaeneeBa, 3aKk0OH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAaHEHMs U NPEBPAILEHUs DHEPIMM IIPU XMMHYECKHUX PEaKLMAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH A3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIe)KAIME B OCHOBE NMOHUMAaHHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHYECKHUX SIBJICHUI; COBPEMEHHBIE INPEICTABIECHUS O CTPOCHHUM BEUIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJISIPHOM YpPOBHSX; IIPEACTaBICHHMS O MEXAaHU3Max
XUMHYECKHX peaklUi, TEePMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
NpPOTEKaHHs, O XHMMHYECKOM DPAaBHOBECHUH, pacTBOpax M  JHUCIEPCHBIX  CHCTEMax;
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJyYEHUH U O€3011acCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTaHWYECKUX BEIECTB B OBITY M IPAKTHYECKOW JEsITEIbHOCTH 4YeNOBEKa,
00LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTIO TPOU3BO/ICTBA;



c(OpMUPOBAHHOCTh YMEHUI: BBISABIIATh XapaKTepHbIe MPU3HAKY MOHATUN, yCTaHABINBATh
UX B3aUMOCBA3b, HUCIIOIb30BATh COOTBETCTBYIOILIME IOHSATUS IPU ONHUCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHKY JUISI COCTaBICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CUCTEMAaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHUS OT/ICIBHBIX BEIECTB;

c(OPMHPOBAHHOCTh YMEHUS ONIPENIENIATh BaJICHTHOCTh M CTENIEHb OKHUCIICHUS! XUMUYECKUX
9JIEMEHTOB B COEIUHEHUSX, BUJ XUMHUYECKON CBS3HM (KOBAJIEHTHAs, MOHHAS, METaJUIMYecKas,
BOJIOPOJHAS ), TUIl KPUCTANIMYECKOM PEIIETKH KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBACHATH 3aBUCHMOCTH CBOWCTB BEUIECTB OT BHJA
XUMHUUYECKON CBS3M U TUNA KPUCTAUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIN
MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIACCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HX
COCTaBY, XMMHMUYECKHUE PEaKLUU [0 PA3JIUYHBIM INPU3HAKAM (YUCILy U COCTaBy pEarupyromlux
BEIIECTB, TEIUIOBOMY J3((eKTy peakiuu, HW3MEHEHHIO CTENEeHEeW OKHCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aTopa U JPYTHe); CaMOCTOSTENIbHO BbIOMpATh OCHOBAHHS H
KpUTEPUU IJIs KIacCU(PUKALUY N3YUYaeMbIX BEIIECTB U XMMHUECKUX PEaKIIMii;

c(hOpMUPOBAHHOCTh YMEHHMsI PACKpBIBaTh CMBICT Tiepuoauueckoro 3akona [, U.
MenneneeBa ¥ JIEMOHCTPUPOBATH €T0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHYECKHX JJIEMEHTOB IEepBOro—4erBéproro mnepuonos llepumommueckonn cucremsr [I.H.
MeneneeBa, UCNIONB3Ysl MOHATHUS «IHEPIETUYECKUE YPOBHMU», «QHEPre€TUYECKUE IOJLYPOBHU,
«S-, p-, d-atoMHBIC OpOUTATM», «OCHOBHOE U BO30YXIEHHOE SHEPrETHUECKHE COCTOSHHSI
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUs CBONCTB XHWMHUYECKUX DJJIEMEHTOB U HX
COEIMHEHMH 10 niepuojaM u rpynmam Ilepuoguueckoii cucremst [. 1. MenaeneeBa, BaJ€HTHbBIC
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS UX JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh yYMEHHUI: XapakTepu30BaTh (OMMCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYLIECTBOBAHME I'€HETHUYECKOW CBSA3U
MEXy HEOPTaHHYECKMMU BEIIECTBAMH C IIOMOIIBIO0 YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKHUX
peakiui;

c(OPMHPOBAHHOCTh YMEHUS PACKPhIBaTh CYIIHOCTb: OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmii MoCpeICTBOM COCTABIICHHSI 3JICKTPOHHOIO OajlaHca 3THX peakiHif; peakluuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS WX IIOJHBIX M COKpPaUIEHHBIX HOHHBIX YpaBHEHHH; peaxkuuil
TUIPOJIN3A; PeaKIuil KOMILIEKCOOOpa3oBaHMs (Ha NpUMEpPE T'MIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMUHMUS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHUX
peakuMii ¢ yd4€TOM HX DSHEPreTMYECKHX XApaKTepUCTUK, XapaKTep H3MEHEHHs CKOPOCTH
XUMHUYECKON peaklMu B 3aBUCUMOCTU OT Pa3iIMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMELIEeHUs
XMMHUYECKOT'O paBHOBECHUSI TI0]] BIMSHUEM BHEIIHUX Bo3aeicTBuil (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUUYECKUE PEaKIUH, JekKalUe B OCHOBE
MPOMBIIIJIEHHOTO TIOJYyYEHUS] CEpHOW KHUCJIOThL, aMMHaka, oOOILIMe HaydHble MPUHIUIIBI
XUMHUYECKHX IPOU3BOJCTB; I€J€CO00Pa3HOCTh NPUMEHEHUS HEOPraHWYeCKUX BEIIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLICHHUSI PUCK-TI0JIB3a;

c(OPMHPOBAHHOCTD BJIa/ICHUS] CHCTEMON 3HaHUI O METOAaX HAYYHOTO MO3HAHUS SBICHUIN
Opupoabl — HaOMIOJEHHe, U3MEpEeHHe, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U



MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHsS MPUMEHSTh ATH 3HAHUS TNPU
OKCIIEPUMEHTATHLHOM WCCIEAOBAHUN BEIIECTB M IS OOBSCHEHHS XHUMHYECKUX SIBICHUH,
MMEIOLIUX MECTO B MPUPOJE, TPAKTUUECKON JEATEIIBHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHUSI BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
NPEJCTaBICHUSIMA JIPYTHMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee  OCO3HAHHOTO
MOHUMAaHUS MaTepUAIBHOTO €IMHCTBA MUDPA;

c(hOpMUPOBAHHOCTh YMEHUS ITPOBOJUTH PACUETHI: C UCTIOIH30BAHUEM TIOHATUN «MacCOBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIEHTPAIUs»; MAacChl BELIECTBA WM 00bEMa rasa
[0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU 00bEMY OJHOTO U3 YUACTBYIOIIUX B PEAKIIHU
BEIIIECTB; TEIUIOBOTO 3(deKTa peakiuu; 3HaYCHUs BOJOPOIHOTO TIOKA3aTelsl PACTBOPOB KUCIOT
M IIeJI0Yed ¢ M3BECTHOM CTENEHBIO TUCCOLMAIMU;, Macchl (00BbEMA, KOJIMYECTBA BEIECTBA)
MPOJIYKTa PEAKLMH, €CJIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MaccoBOH Jl0Jiell pacTBOPEHHOTO BeUIECTBA WM JaHO B HM30BITKE (MMEET MNpUMECH); TOJU
BBIXO0/Ia TPOJIYKTA PEAKIIUU; OOBEMHBIX OTHOILIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHI: CAaMOCTOATENLHO IJIAHUPOBATh M MPOBOJAUTH XUMHYECKHUI
9KCIIEPUMEHT (MPOBEACHUE peakluii HOHHOTO 0OOMEHa, OATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHWYECKHUX BELIECTB, ONPENEIECHUE CPEIbl PACTBOPOB BEUIECTB C MTOMOILBI UHIUKATOPOB,
W3YYCHHUE BIUSHUS pPa3IMYHBIX (AKTOPOB HA CKOPOCTh XHMHYCCKOH pEaKIMH, pPEIICHUe
AKCIIEPUMEHTANIbHBIX 3a1au 1o TemaMm «Metamibl»y u «Hemeramibl») ¢ coOM0IeHHEM TPABHII
Oe3omacHOro obparieHus C BellecTBaMH U Jab0opaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBAaHUS, MPEACTAaBIATh B pPa3IUYHOM (opme pe3ynbTaThl HKCIEPUMEHTA,
AHAJIU3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMEHHMIA: COOIIOATh MpaBUiIa MOJb30BAHUS XUMUYECKON MOCYI0N U
nabopaTtopHbIM 000pyAOBaHUEM, OOpallleHUsl C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMU
M0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHUYECKHX OIBITOB, SKOJOTMYECKH IIeIeCO00pa3ZHOTo
MOBEJCHUsI B OBITY M TPYHAOBOM [MEATEIHOCTH B IIEJIAX COXPAHEHUS] CBOETO 3/I0POBbS,
OKpYKarolllel TPUPOJHOM Cpeabl M AOCTHXKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
OMacHOCTh TOKCHYECKOTO JEHCTBUSI Ha >KUBbIE OPTraHU3MBbl OINPEICIEHHBIX HEOPraHUYECKHX
BEILECTB, TOHMUMas cMbIca nokazarens [TK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMallMK B pa3lIMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uHGopMmaruu, WHTEepHET W JApyrue), KPUTUUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMalIrio, repepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C MOCTaBICHHON yueOHOMH
3a/1auen.
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OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpenMer 1 3HaYE€HHE OPraHUYECKOMN
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OPraHUYECKUX COCTUHEHUIN

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSHUSA).
BasieHTHBIC BO3MOXXHOCTH aTOMa yIiiepoia

XI/IMI/I‘-IGCKaH CBA3b B OpFaHHqGCKHX
COeTMHCHUAX. MexaHn3Mbl 00pa30BaHUS
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUs OPraHUYECKUX
coenquHenuil A. M. byrneposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIE

3¢ (deKTHl B MOJIEKYJIaX OPraHUYEeCKUX
COeTMHEHNN

[IpencraBienue o kaaccuukanuu u
cucrematrueckas Homenkinarypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHndeckoi
XUMHUU

CucreMmarusanusa 1 00001 3HAHUH 110 TEME




AJKaHBI: TOMOJIOTHYECKHH psif, 001as
dbopMyia, HOMEHKIIATypa U U30MepHs,
3JIEKTPOHHOE U IMTPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYII

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

12

13

14

15

16

HaxoxneHne alnkaHoB B IIPUPOJE.
CriocoObI mosTyueHus 1 IPUMEHEHNE
AJIKaHOB

[Muknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa ¥ U30MEpHsi, 0OCOOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOHCTB, CIOCOOBI
MOJTyYEHUS ¥ IIPUMEHEHHE

Pemenune pacu€tHbix 3a1a4 Ha
orpezeNieHue MOJIEKYIIpHON (HOpMYIIbI
OpPTraHUYECKOT0 BEIIECTBA [10 MACCOBBIM
JIOJIIM aTOMOB DJIEMEHTOB, BXOISIINX B €r0
coctaB. CucteMaTH3anus U 0000IIeHNE
3HAHUH 110 TEME

AJKEHBI: TOMOJIOTHYECKHH psif, 001as
dbopMyIna, HOMEHKIATypa, SJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CtpyKTypHas ¥ [UC-TPaHC-U30MEPHUS
aJIKEHOB

dusnyecKkue 1 XUMHIECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa
CrniocoObl nostydeHus 1 NIpUMEHEHNe
AJIKEHOB




[IpakTuueckas padora Ne 1 o reme

17 "ITonmyueHue FTUICHA B U3yYEHHUE €ro
CBOMCTB"
Pemenne pacy€THbIX 3a1a4 HA

18 OTIpeIeIeHUE MOJIEKYIIIPHON (POPMYJIBI
OpPraHUYeCcKOro BEUIeCcTBa
AJKanueHsl: CONpsKEHHbIE,

19 U30JIUPOBaHHbIE, KyMYJIHPOBAaHHBIC.
Oco0eHHOCTH AJIEKTPOHHOT'O CTPOEHUS

20 XUMHUYECKUE CBOICTBA CONPSKEHHBIX
JTMEHOB

21 CriocoObI mosTydeHus 1 IpUMEHEHNE
QJIKaJUCHOB
AJKUHBI: TOMOJIOTUYECKHIA PsiJl, 001Ias

99 ¢dopmya, HOMEHKIATypa, IMEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
¢duznueckue cBoicTBa

23 XUMHYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBS3b

o5 CrniocoObl 1osy4eHus U NpUMeHEeHue
QITKHMHOB

26 Pemienue 3a1a4: pacy€Thl 0 ypaBHEHUIO
XUMHUYECKON peakluu

97 CucreMmarusanys 1 0000IeHrEe 3HAHUI 110
TeMe
ApEHBI: TOMOJIOTHYECKUH psiJ, 0O1Iast

28 dbopMyiia, HOMEHKIIATypa. DJIIEKTPOHHOE U

MMPOCTPAHCTBECHHOC CTPOCHUEC MOJICKYJT




OCH30J1a ¥ TOTyoJIa, UX (PU3HUECKUE
CBOMCTBA

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMelleHUs
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MPUCOEANHEHHUS, OKUCIIEHUE TOMOJIOTOB
Oenzona

31 Oco0eHHOCTH XMMHUYECKUX CBOWMCTB
CTUpOJIA
Pemenne pacy€THbIX 3a1a4 HA

32 OTIpeIeIeHUE MOJICKYIIIPHON (POPMYJIBI
OpraHMYECKOIo BEIIECTBA

33 CrniocoOblI MoTy4eHus U IpUMEHEHUe
apeHoB

34 ['eHeTnyeckas CBSI3b MEXKAY pPa3InYHBIMU
KJIaCCaMHM YIJIEBOJOPOIOB
Pacuérbl o ypaBHEHUSAM XUMHUYECKUX

35 peakiuii. CucreMmaruzaius u 00001IeHEe
3HaHUM 1O TEME

36 [Ipupoansiii ra3. [lonyTHeie HeQTAHBIE
rasbl

37 KaMeHHBII yronb U NpOIyKThI €70
nepepadoTKu
Hed1s 1 ciocoOw1 €€ mepepaboTKu.

38 [TpuMeHeHre POTYKTOB TIepepadoTKU
HePTH

39 ['eHeTnyeckas CBSI3b MEXAY pPa3InYHBIMU

KJracCaMH yrji€BoJ0pOJ0B




40

l"aoreHonpon3BoAHbBIE YIIIEBOAOPOIOB:
AIEKTPOHHOE CTPOEHHE; pEaKuu
3aMelIeHHs rajoreHa

41

JleWcTBue 1enouei Ha
rajoreHnpoun3BoiHbIe. B3anmonaeiicteue
JIATaJIOTEHAJIKAHOB C MarHUEM M [IUHKOM

42

43

Cucremarusanys 1 0000IeHrE 3HAHUI 110
pazzeny "Yriesonopoas!”

KoHTpoinbHas pabora 1o Teme
"YraeBogopobr"

44

[IpenenbHbIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHUH psif, oOmmias popmyna,
CTpOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Kiaccuduxams,
dbuznueckue cBoiicTa

45

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOATOMHBIX CIIUPTOB

46

47

CriocoObI nostyueHus 1 IpUMEHEHNE
OJTHOATOMHBIX CITUPTOB

[TpocTtbie 3¢upbl: HOMEHKIATYpa U
U30MepHsi, 0COOEHHOCTH (PU3UYECKUX U
XUMHUYECKHUX CBOMCTB

48

MHOFO&TOMHI)IG CHI/IpTBIZ OTHUJICHI'JIUKOJIb 1
TIIALEPUH, UX PU3UYECKHE U XUMHUECKUE
CBOMCTBA

49

50

CrniocoOblI MostydeHus U IpuMeHeHue
MHOT'OaTOMHBIX CIIUPTOB

deHou: CTPOCHUC MOJICKYIJIbI, q)HBI/I‘{eCKI/IC




cBoiicTBa. TOKCUYHOCTH eHOTa

51 Xumudeckue cBoicTBa (heHoma

59 Crioco0bI mostydeHust 1 IpUMEHEeHNE
denona
[Ipaktuyeckas pabora Ne 2. Pemenue

53 HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME
"CriupThl U peHobI"

54 Cucremaru3zanus 1 00001IeHIe 3HaHUH 110
TeMe
AJBIIETU/IBI M KETOHBI: 3JICKTPOHHOE

55 CTPOCHUE KapOOHUIIBHOM TPYIIIIHI;
TOMOJIOTHYECKHUE Psijibl, 00mIast hopmyia,
U30MEpHs U HOMEHKJIaTypa

56 ANbIIETUIB M KETOHBI: (PU3UIECKUe
CBOWCTBA; PEAKIMH TPUCOCTUHCHUS

57 Peakninu okucieHus 1 KayecTBEHHBIE
PEaKIK aNbJeTUI0B U KETOHOB

58 CriocoObI nostyueHus aabAeru10B U
KETOHOB
OHOOCHOBHEIE TTpEeNIbHBIC KapOOHOBBIE

59 KHCJIOTBI, OCOOEHHOCTH CTPOEHUS MX
MOJIEKYJ

60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (PM3UYECKHE CBOWCTBA

61 XUMHUECKUE CBOMCTBA MPEETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

6 Oco0eHHOCTH CBOMCTB MypaBbUHON

KUCIOTHI. MHOT00Opa3ue kKapOOHOBBIX




KHUCJIOT

63

OCco0EHHOCTH CBOWMCTB: HEMPEICIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHUKAPOOHOBBIX
kucnot. [IpencraBurenu BhICIINX
KapOOHOBBIX KUCIIOT

64

65

ITonsarue o IMPOU3BOJHBIX Kap6OHOBI)IX
KHUCJIOT

CriocoOsbl MMOJIYy4YCHHA U IPUMCECHCHUC
Kap6OHOBLIX KHCIIOT

66

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,
obmras popmyia, ©30MEpHs U
HOMEHKJIaTypa

67

68

69

dusnyeckre U XUMUYECKIE CBOMCTBA
3¢upoB

Pemienne pacu€THbIX 3a1a4: O YPAaBHEHUIO
XUMUYECKON PEeaKliu, Ha ONpeeIeHIE
MOJIEKYJSIPHOUN (POPMYITBI OPTaHHUYECKOTO
BEIICCTBA

[TpakTuueckast pabota Ne 3. Pemenue

JKCIIEPUMEHTAIBHBIX 3aa4 110 TEME
"KapOoHoBsle kucioTsl. CroxkHbie 3¢pupsr"”

70

Kupsl: ctpoenue, pusnueckue u
XUMHUYECKHE CBOMCTBA (TUIPOIH3)

71

72

Oco0eHHOCTH CBOICTB JKHUPOB,
COACPpKAIMNX OCTATKH HECTIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoOe

MBe11a KaK COJIM BBICHINX Kap60HOBBIX




KHCJIOT, UX Morolee Aeiicteue. [lonsatue o
CHHTETUYECKUX MOIOIIUX CPEACTBAX
(CMO)

I'enernueckas cBs3b yIri€BOJOPOAOB U

73 KHCIIOPOJICOICPIKAITUX OPTraHNIECKUX
BEIIIECTB

24 PacuéTsl 10 ypaBHEHUSIM XUMHUYECKUX
peaKuuit

75 Cucremaru3zaius u 0000IIeHUE 3HAHUH 110
TeMe
OO6m1as XxapakTepucTUKa YIJIeBOJIOB U

76 KJIaCCU(UKAIUS yIIIEBOJOB (MOHO-, TU-
TIOJICaxapHU Ibl )

7 Momnocaxapusl: (hU3HMUecKre CBOMCTBA U
HAXO0XJICHHUE B IPUPOJIC

78 [TpumeHeHue TI0KO03bI, €€ 3HaUeHHE B
KHU3HEICATEIILHOCTH OpraHu3Ma
Jucaxapuabl: caxaposa, MajbTo3a U

79 nakTo3a. HaxoxaeHue B mpupoie u
NPUMEHEHHE JIUCaXapH]IOB
[Tomucaxapuapl: CTpOEHUE MAaKPOMOJIEKYI,

80 du3HYECKre M XUMUIECKIE CBOMCTRA,
npUMEHCHHE

81 [Tonsatue 06 HCKYCCTBEHHBIX BOJIOKHAX
Pemenune pacueTHbIxX 3a/1a4 Ha

82 OTIpeIeIICHUE JTOJU BBIXO/1a IPOIYKTA
PEaKIuu OT TEOPETHUUECKH BO3ZMOKHOTO

83 Cucrematusanus 1 00001eHrE 3HAHUHN 110




pazzaeny

84

85

86

KonTponbhas pabota no teme
"Kucnopoacoaepxariue opraHu4eckue
coeuHeHus"

AMUHBI: K1accuuKanus, CTpoeHUue
MOJIEKYJI, oOmiast hopmysia, U3oMepus,
HOMEHKJIaTypa U (pU3NYECKUe CBOKUCTBA
XHUMHYECKUE CBOMCTBA au(aTUIECKUX
aMUHOB

87

88

89

AHWINH: CTPOEHUE aHWINHA, 0COOEHHOCTH
XUMHYECKHUX CBOMCTB aHWIMHA

CriocoOsbl MNOJIY4YCHHA U IPUMCHCHUC
aJ'II/I(baTI/I‘-ICCKI/IX AMHUHOB

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nzomepus, (pu3nuecKrue CBOMCTBA.
OtnenbHbIE IPEACTABUTENH 0L
AMUHOKHCIIOT

90

XHUMHUYEeCKHE CBOMCTBA aMHUHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIN3 ENTHIO0B

91

92

benku xak mpupoHbIE TTOJUMEPHI;
CTPYKTYpPHI O€JIKOB

XHUMHUYECKHE CBOUCTBA OEIIKOB

93

A30TcoaepIKaIre reTeporuKINIECKHe
COCONHCHUA. HYK.]'IGI/IHOBBIC KHUCIIOTHI.
COCTaB, CTPOEHHE U OMOJIOTHYECKas POJib

94

[TpakTuueckast padborta Ne 4. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe




"A3oTcoaeprKaliye opraHu4ecKue
coenuHeHus"

95

[IpakTuyeckas pabora Ne 5. Pemenue
SKCHICPUMCHTAJILHBIX 3a/1a4 110 TCMC
"Pacnio3HaBaHuE OPraHUYECKUX
coequueHui"

96

97

98

KonrponbHas pabora no reme
"A3oTcoaeprKalie opraHu4ecKue
coeuHeHus"

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOIJICKYIIIPHBIX COG,Z[I/IHCHI/Iﬁ u
MCTOJbI UX CHUHTC3a —IIOJIMMCPHU3alnA U
MNOJIMKOHACHCAIIUA

[TnactMaccel. YTunuzanus u nepepadoTka
IIacTUKa

99

DnacToMepbl: HaTypaJIbHbIN
CUHTCTUUYCCKUEC KaydyKHU. Pe3nna

100

101

102

Bonokna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJ’II/IMepI)I CII€IaJIbHOI'O
Ha3HAa4YCHUA

[Tpaktuyeckas padora Ne 6. Peenue
SKCHEPUMEHTAIBHBIX 33/1a4 110 TEME
"Pacnio3HaBaHue miIacTMacc U BOJIOKOH"

O06o0011eHNEe U CUCTeMAaTU3aIHs
U3y4EeHHOI'0 MaTepuaia o Teme
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102




11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[3yqemm :)Iﬁ[()ba[;osaTeanme
padoThI padoTshI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
anemeHT. M30Tormbl
5 CtpoeHHe IEKTPOHHBIX 000JI0YCK aTOMOB, 1
KBAHTOBBIE YHCIIA
3 Kitaccudukanust XMMIUYEeCKHX JIEMEHTOB (S-, 1
p-, d-, f-aemeHTHI)
4 Pacrnipenenenue 31€KTPOHOB 110 aTOMHBIM 1
opOuTaIsIM
DNEKTPOHHBIC KOH(UTYpAITH AaTOMOB
5 9JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSIHUH
6 ONeKTPOHHbIE KOH(UTYpaAIITU HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 cucTeMa XMMUYecKux anneMeHnToB /1. U. 1
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH 1
MPOCTHIX U CIOKHBIX BEUIECTB MO TPYIIAM U
nepuoiaM
9 CucremaTtu3zaiys U 0000IIeHHe 3HAHUN IO 1




TEMC

10

11

12

Buner xumnueckoi cBsa3u. MexaHu3MEl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoseKyispHbie
B3aNMOICUCTBHS

BaneHTHOCTE M BaJIeHTHBIE BO3MOYKHOCTH
aToMOB. CBSI3b JICKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM

Hpe,I[CTaBJ'IeHI/Iﬂ O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKJIATypa

13

BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTANINYECKUX PELIETOK U CBOMCTBA
BEIIIECTB

14

15

16

[ToHsATHE O AUCTIEPCHBIX CUCTEMAX.
IIpencraBnenne 0 KOJIOWAHBIX pacTBOPax
VcTuHHBIE PacTBOPHI: HACBHIILIEHHBIE U
HEHACBIILEHHbIE, PACTBOPUMOCTb.
Kpucramnorunaparst

Crioco0b! BeIpaXKeHUs KOHIIEHTPALUU
pacTBOpOB

17

Pemenne 3ama4 ¢ MCOab30BaHUEM TTOHATHI
""MaccoBast J10JIs1 pacTBOPEHHOTO BelecTra',
"MoJsipHasi KOHUEHTpaus'"

18

19

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEIECTB
Cucremaru3zanus 1 00001IeHUe 3HAHUH 110
TeEME




20

21

22

KontponsHas padora o temam "CtpoeHue
aroMma. [lepuoauueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XUMHYIECKUX
snemeHnToB . 1. Menpaeneesa", "Crpoenne
BemecTBa. MHOrooopasue BeniecTn"

Knaccudukanus XUuMHYECKUX PEeaKIuii B
HEOPraHWYECKOW M OPraHUuYeCKON XUMUU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEBPALICHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

TennoBbie 3 (HEKTH XUMUYECKUX PEaKIUii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
peaKIuil 1 TePMOXUMHUYECKUM YPABHEHUSIM
CKOpOCTh XMMUYECKOH peakiuu, eé
3aBUCHUMOCTH OT Pa3IMYHBIX (PAaKTOPOB.
Karanu3 u kaTanuzatopsl

I'omoreHHsIe U IFeTCPOrcHHBIC PCAKIINN

26

27

28

[IpakTuueckas padora Ne 1 mo Teme
"BnusiHue pa3inyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOH peakiuu"

OOpatuMble 1 HEOOpaTUMBbIE PEAKIINU.
XHUMHYECKOE PAaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX (GaKTOpPOB Ha
M10JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

OnexTponauTHueckas qucconuarus. CuibHbIe
U cinabpie IeKTPOoauThl. CTeneHb




Jucconruanu

HNonnoe npousseaenue Boapl. Cpeaa BOIHBIX

30 pactBOpoB. Bomopoansrit mokazatens (pH)
pactBopa

31 I'maponus coneit. Peakiuu, nmpoTekaroiye B
pacTBOpax AJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XHUMHYECKHE PEAKIIUU B PACTBOPAX
3JIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxHeWmme OKUCIUTENN U
BOCCTAaHOBUTEIHN

34 MeTto[1 311eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIEKTPOIU3 PACTBOPOB U PACILIIABOB
BEILECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemenue 3a1a4 pa3nuvHbIX TUTIOB

38 Cucremarusanus 1 0000IeHNe 3HAHUHN 110
TeMe "XuMHU4YecKue peakiuu'

39 KonrtponsHas pabota no reme "Xumuueckue
peakiuu"
[Tonoxenue Hemetamios B [lepuoanueckoit

40 cUCTEeMe XMMHUYeCKUX aieMeHnToB /1. U.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS UX
atomoB. du3nyeckre CBONCTBA HEMETAIIIOB

41 AmIoTponusi HeMeTauIoB (Ha puMepe

KHCTIOpoJia, cephl, hocdopa u yriaeposaa)




Bopopona: nony4yenue, Gpusndeckue u

42 XUMHYECKHE CBOMCTBA. [ napu bl
["anorensl: HaX0X/IEHUE B IPUPOJIE, CIOCOOBI

43 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBA
I"anorenoBoiopoabl. Baxkneiue

44 KHCIJIOPOJICOICPKAIINE COSTUHEHUS
raJlOTeHOB
JlabopaTopHble U MIPOMBIIIJICHHBIE CIIOCOOBI

45 nonyueHus ranoreHoB. [Ipumenenue
TaJIOTeHOB M UX COCTUHEHHI
[IpakTuyeckas padora Ne 4. Pemenue

46 9KCIIEPUMEHTANBbHBIX 3aa4 10 TeMe
"T"asnorens”
Kucnopon: naboparopHeie u

47 MPOMBIIIICHHBIE CIIOCOOBI MTOTyYSHHUS,
¢duznueckue U xumudeckue ceorcTra. O30H.
[TpumMeHeHHe Kuciopoia 1 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemenue 3a1a4 pa3nuvHbIX TUTIOB
Cepa: Hax0XJIeHHE B PUPOJIE, CTTOCOOBI

50 TOJTy4YeHUsI, PU3NIECKUE U XUMHYECKHE
CBOMCTBA

51 CepoBoaopon, CyabhuIbI

59 Kucnopopaconepxamme coeTnHEHHSI CEPHI.
OCOoOEeHHOCTH CBOMCTB CEPHOI KHCIOTHI

53 [TpakTuueckast paborta Ne 5. Pemenue

JKCIIEPUMEHTANIBHBIX 3a7a4 1o Teme "Cepa u




eé coequHeHus"

A30T: HaXO0XKJICHHE B TIPUPOJIE, CITOCOOBI

54 MOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnoponconepsxaiue coequHeHHsI a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [IpumeHeHne a30Ta U €ro COCMHEHUH.
A3oTHBIE yi0OpeHus
docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI

o7 NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

58 Oxkcunsl pocdopa, pochopcoaepxaiine
kucnotbl. Comu pochopHO KUCTOTHI

59 [Tpumenenne dhocdopa u ero coeTMHEHUH.
®dochopubie ynoOpeHus
[IpakTuueckas padbora Ne 6. Pemenue

60 IKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe "A30T H
dbocdop u ux coenuHeHus"
VYraepon: HaXoXJeHHE B IPUPO/JIE,

61 AJIJIOTPOMNHbIE MOAUPUKALNH; (PU3HUECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

62 Oxkcup yrnepona(ll), Of(CI/II[ yraepoaa(1V),
yroJjibHast KUCJI0Ta U €€ colln

63 Pemenne 3a1a4 pa3muyHBIX THIIOB
Kpemuuii: HaxoxJieHHue B IPUPOJIE, CIIOCOObI

64 MOJy4eHHUs1, PU3NUECKUE U XUMUYECKHE
CBOMCTBA

65 Oxcun kpemuus(1V), kpeMHUEeBas KHCIIOTA,




CHJIMKAThI

[IprMeHeHre KpEMHHUS ¥ €T0 COSTMHEHUH.

66 CrekIio, ero moJiyueHue, BUIbI CTEKIIa

67 Pemenue 3aay pa3nu4HbIX TUIIOB

68 CucreMaru3anus 1 0000IIeHE 3HAHUH 110
teme "Hemeramsr"

69 KoHnTtponbhas pabora mo teme "HemeTamisr"

20 AHanm3 pe3yinbTaToB KOHTPOJILHOW Pa0bOTHI,
KOPPEKIHsI OIUO0K
[Tonoxxenune metamios B [lepuoguueckoit

71 CHCTEME XMMHUUYECKUX DJIEMCHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000JI04EeK aTOMOB METAJIJIOB

79 OO6mue GpuznuecKre CBOMCTBA METAIIOB.
[IpuMeHeHHEe METAIIIOB B OBITY M TEXHUKE

73 Cmnassl MetaiuioB. Kopposust MetannoB

74 Pemenne 3a1a4d pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psijl HAMPsHKEHUN

75 MeTaisioB. O61mue crnocoObl MOTyYeHHs
METAaJIJIOB
OO6mas xapakrepuctuka metayioB |A-
rpynns [lepuoanyueckoit cucTeMbl

76 XAMHMYECKHX 3JIEMEHTOB. HaTpuii u kanui:
nonyueHue, GU3ndecKue U XUMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUU

77 O6mras xapakrepuctika MetauioB |A-

rpynnsl [leproanueckoit cucTeMbl




XUMHYECKHX DJIEMEHTOB. Marumii u

KaJIBIIWIA: TTOJTy4eHre, (GU3nIecKue u
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUMN

78

79

80

JXKéctkocTh BOABI M C1IOCOOBI €€ yCTpaHeHHUs

AJTOMUHUN: TIOJTyYeHHE, PU3NUECKHE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS, UX
pUMEHEHUE

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

82

83

84

[TpakTuueckast paborta Ne 7. Pemenue
AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
"MeTasuibl IIaBHBIX OArpymnmn"

OO11ast XapakTepUCTHKA METAJIIIOB
no6ouHbIX noarpymi (b-rpymm)
[Tepuonuyeckoil cuCTeMbl XUMHUYECKUX
3IIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
" €ro COC,Z[I/IHGHI/II\/'I, HUX IPUMCHCHUC

85

Baxwueiimme coeMHEHNs] MapraHia.
Ilepmanranat kayius, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

87

duznueckre 1 XUMHUYECKHE CBOICTBA JKejle3a
u ero coenuHeHun. [lomydenne n
IIPUMEHEHHUE CIUIaBOB JXKelle3a

du3nyeckue U XMMHUYECKHE CBOMCTBA MEIH U




€€ COCIMHEHMM, UX IPUMEHEHUE

duznyeckre U XUMHUYECKHE CBOMCTBA OMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
I'mapOKCOKOMILIEKCHI IMHKA
[Tpaktrueckas padora Ne 8. Pemenue

89 9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Mertauibl T0OOYHBIX TTOATPyIT"

90 Pemenue 3aay pa3nu4HbIX TUIIOB

01 O06001IeHne U CUCTEeMAaTU3AIMS H3YYEHHOTO
Marepuaina o teme "Mertanibt"

92 KoHTposbHas pabora o teme "Mertamib"

93 AHanm3 pe3yinbTaToB KOHTPOJILHOU PaObOTHI,
KOPPEKIHsI OMUO0K
Ponb xumun B obecrieueHUN yCTOWYMBOTO

94 pa3BuTHs yenoBeuecTBa. [lonsatue o
HAYYHBIX METO/IaX MCCIICIOBAHUS BEIIECTB
HayuHble MpUHIUITBI OPraHU3auN

95 XMMHUYECKOT0 IIPOU3BO/ICTBA.
[TpoMbInIIeHHBIE CTIOCOOBI MTOTYYEHUS
Ba)KHEUIIINX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKpYXKaromei
CpeZbl M €ro MOCIEICTBUS

97 XHUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCcTBA

08 Xumus . Ponb xumun B o0ecrieueHIN
MUILEBOM 6e30MacHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa.

BriToBag xumus




XuMHs B CTPOUTENLCTBE. BaskHenmme

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIC 1
MaTepuabl
101 XuMus B CENBCKOM XO35IMCTBE. 1
Opranuyeckue U MUHEpaJIbHbIE y100peHus
102 Cucremarusanys 1 0000IeHrE 3HAHUI 110 1
TemMe
OBILEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



