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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma Mo XMMHU Ha YpOBHE CpeqHero odOmiero odpasoBaHus pazpaboTaHa
Ha ocHoBe DexnepanbHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoi
Oenepanuny, TpeOOBaHUNM K pe3yabTaTaM OCBOeHMs (ernepaibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DepepaibHOM
rocyJapcTBeHHOM oOpazoBarenbHoM cranaapre COO, ¢ yuérom KoHuenmuu mnpernojaBaHUs
yuebHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNIMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTusl Boctiutanus B Poccuiickoit ®enepanun Ha nepuoa no 2025 roma» (PacnopsbkeHue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.), a Taxke denepaabHON MPOrpaMMBbl BOCTIUTAHHS.

XvuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOTro o0Opa3oBanus ydvamumxcs 10-11 xmaccoB. HM3ydenue mpeamera,
peaiiuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00pa30BaATENFHYI0O U OOUICKYJIBTYPHYIO MOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJanTalud UX K ObICTPO MEHSIOLUIMMCS YCIOBUSIM >KM3HM B COLIMYME, a
TakkKe Ui MPOJOJKeHHs oOydeHus B OpraHuzanusx mpodeccnoHambHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJIydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COACpKAHMUSI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHI K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.
CBHIETETHCTBOMTOMYSBIISIOTCSCIIEYIOIINEBBITOIHAEMBICIIPOT PAMMOUITIOXUMUU(DYHKIIAH:

¢ UH(QOPMAIIMOHHO-METOAUYECKAsl, pealu3alus KOTOpod oOecreynBaeT MOJydeHHE
IIPEJICTaBICHUs O LEIsIX, COJIEp)KaHUHU, oOlieil cTpaTernu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTHs OOYyYaIOUIMXCA CPEACTBAMM MPEIMETa, U3y4aeMOro B paMKaxX KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi  IpelycMaTpuBaeT  OIpe/AeeHHeE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4yeOHOro
MaTepuana, KOJWYECTBEHHBIX M KAdyeCTBEHHBIX €ro XapaKTePUCTHK; IOAXOJ0B K
(OpMUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI U OIEHKH OOpa30BaTEIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOM arrectauuu B (opMe eIUHOTro
roCyIapCTBEHHOIO YK3aMEHA [0 XUMUHU.

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

e yCTaHABJIMBAaeT MHBApUAHTHOE MPEAMETHOE COJEpIKaHUEe, 00s3aTeIbHOE ISl U3yUCHUS
B paMKax OTAENbHBIX  Npoduiel, NpeIycMaTpUBaeT  paclpeleleHne U
CTPYKTYpUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM COJEpKaTeJIbHbIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne Y4eOHOTO BpeMEHHU, pEKOMEHIYEMOTo ISl U3Y4YEeHHUS
OTJIEIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATENbHOCTh H3Y4YeHHs] Y4eOHOTO MaTepuana C
Y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;

e JaéT METOAMYECKYI0 HHTEpIpeTalMio Leleil M 3ajad M3ydyeHus IMpeaMeTra Ha
yrIIyONnEéHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CPEIHETO
oOuiero oOpa3oBaHMs, COAEPKATENILHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHMSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CPEIHEro o0Imero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX), a TAKXK€ C YYETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JIEHCTBUH OOydarolmerocss MO OCBOSHHUIO COJEpKaHUA
peaMeTa.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMUM Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJICHHOM MPOrpaMMOM 1O XUMHUHM  00s3aTeNbHOM  (MHBapHAHTHOIN)
COCTABIISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTCsi BO3MOXKHOCTH BBIOOpa ero
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIPAaBJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBun ¢ koHuenrtryaiabHbiIMU ToNokeHUsIMH DPI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alyio TMPEEMCTBEHHOCTH C MOCIHEAYIOIUM 3TaloM IMOJIyYeHUS XHMHYECKOIO
o0pa3oBaHMsl 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
yrayOlieHne TEOpPeTUYECKON U MPaKTUYEeCKOW TMOATOTOBKM O0OydYaromIuxcsi, BbIOpaBIIMX
onpeAenéHHbIi MPoQuiib 00y4eHHs], B TOM YHUCIE C MEPCHEKTUBON MOCIEIYIOMIETO MOTYYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuit ®I'OC COO k miaHupyeMbIM pe3yibTaTaM OCBOCHHS GeaeparbHON
00pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUsD»
OPUEHTUPOBAHO TAKXKE HA PEUICHHE 3a/1a4 BOCIUTAHUS U COLIMATLHOTO PAa3BUTUS 00Y4aIOIIUXCH,
Ha (OPMUPOBAHUE y HUX OOIIEUHTENIEKTYAIbHBIX YMEHUH, YMEHUI pallMoHaIn3aluy y4eOHOTro
Tpyna W  O00OOMEHHBIX CIMOCOOOB  ACSATENBHOCTH, HWMEIOIMIUX  MEXKIUCIUILUIMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBnsiromiuMu  ipefMera «XUMHUS» HAa YPOBHE YIIyOJIEHHOTO M3y4YEHHS SIBISIOTCS
yrayonéunbie Kypcebl — «Oprannueckas xumus» u «OO0mas u Heopranuudeckas xumusiy». [Ipu
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.

OcHoOBy copepkanusi KypcoB «Opranudeckas xumus» u «OOmass u HeopraHudeckas
XUMUS» COCTABIIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIEIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTh  CYHIECTBEHHO  OonblMid  00BEM
(dakTomoruueckoro Marepuana. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaxX U
CBOICTBaX UX COEAMHEHUN Ha OCHOBE PACIIMPEHUS M YrIyOJeHHs MPEACTaBICHUN O CTPOSHUU
BEILIECTBA, XUMUUECKOU CBSI3M M 3aKOHOMEPHOCTSX MPOTEKaHUsS PEaklMii, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoanieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKHX  3JEMEHTOB  Oa3uUpyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHYECKUX MPEJICTABICHUSIX O CTPOCHUM aTOMa. XUMHUYECKasl CBSA3b 0OBACHIETCS C
TOYKU 3pEHHs] PHEPreTHYECKHX HM3MEHEHHH mnpu e€ o0pa3oBaHMM M pa3pylIEHUH, a TaKKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. lM3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHKEM IPEACTABICHUHN 00 ANEKTPOXUMHUYECKUX MPOIECCAX U IEKTPOJIU3E PACIIIaBOB
U PAcTBOPOB BEIECTB. B Kypce oOpraHMueckod XMMHMM IpPU PACCMOTPEHHUH pPEaKLMOHHON
CIOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHUe BompocaM 00 3J1eKTPOHHBIX 3 dekrax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHHU3MaxX 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
npenMeTsl. Tak, Hampumep, B COACpXKAHUM TMpeaMeTa s KIACCOB XHMMHUKO-(hPU3MUecKOoro
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 XMMHUH M B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsT TEOpUs
(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 TPOQHIIs
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
KOMITOHEHTBI, KaK JIMIHbI, 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 mnnane ¢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
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX o0nactel «EcTecTBEeHHO-HAyUHBIE 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 peaan3alnio Takux 1enei, Kak:

e (QopmupoBaHuE MPEJCTaBICHUN: O MAaTEPUATIHLHOM 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
npo0JeM 3KOJIOTUYECKOM, SHEpreTM4eckoil M MUILEeBOW Oe30MacHOCTH, B Pa3BUTHUHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHHUKOB DSHEPrUH, B
obecrieyeHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U 00IIEH KyIbTyphl 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 MPUHIIAIIAX XUMHUYECKOTO TTPOU3BOICTBA;

e (opMmupoBaHHe Yy OOYYaIOUIMXCS OCO3HAHHOIO ITOHMMAaHHUS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMUYECKMX 3HAHWM Il OOBSCHEHUS KIIOYEBBIX HACH U mpoliem
COBPEMEHHOW XWMHUHU, AN OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 TPHUPOAY; TPAMOTHOTO pelieHHus MpoOieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€30IaCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHON NIEATEILHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJCTBOM, HCIOJIB30BAHUEM U MepepabOTKOi
BEILECTB;

yriayOieHue NpeaCcTaBICHUMM O HayyHbIX METOAAX IO3HAHUA, HEOOXOAMMBIX JUIs
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUSI XUMUYECKUX
ABJICHUM, MMEIOIUX MECTO B NPUPOAE, B IPAKTUYECKOW JACATCIBHOCTH W
MTOBCEIHEBHOW KU3HU.

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

BOCIIUTAaHHE YOCKIEHHOCTH B II03HABACMOCTH SBJICHUN NPUPOIbI, YBAXKCHHS K
npoleccy TBOpYECTBA B 0OOJACTH TEOPETUYECKUX M TMPHUKIATHBIX MCCIEOBAHUN B
XUMHHU, (OPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHUBALIMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOCHHSI OOIICUEIIOBEUECKUX IIEHHOCTEH;

PasBUTUC IIO3HABATCIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX u TBOPYCCKUX
CHOCOOHOCTEH 00y4aromuxcsi, (OPMUPOBAHUE Yy HUX CO3HATEIILHOTO OTHOUICHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
MpOPECCHOHAIBHON U OOIIECTBEHHOM AESTEIBHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

(dopMUpOBaHHE YMEHMM U HABBIKOB Pa3yMHOr0 IPUPOAOIOJIb30BAHUS, Pa3BUTUE
9KOJIOTUYECKON  KYJIbTYyphl, = NpUOOpPETEHHE  OMbITa  OOLIECTBEHHO-IIOJIC3HOM
JKOJIOTUYECKOH IETEITLHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM 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).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TPEICTaBIEHHE O MHOr000pa3uu
OpPraHUYECKUX COECIUHEHMII.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BaneHTHbIE BO3MOXKHOCTH aToMa yriepoja. XuMHUYECKas CBSI3b B OPraHUYECKUX COCIUHEHHUSX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AaKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJIeH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBS3CH B MOJICKYJIAxX
opranuueckux BemiecTs. [lonstue o cBOO0HOM paauKalie, HyKJIeo(uiie u 3IeKTpoduie.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HUE TEOPUU CTPOEHUSI OPraHMUECKUX COEIMHEHUM.
Mornekynsipable U CTpYKTypHbIe (opmyibl. CTpyKTypHble (GOpMYJbl pa3iIMYHBIX BHUAOB:
pa3BépHyTas, COKpall€HHas, cKeineTHad. M3omepus. Buael u3omepuu: CTpPYKTypHasd,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MOJNEKylIax OpPraHWYECKHX COCTUHEHUIN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o kiaccudukanuu opranndeckux Bemiects. [loHsTHe 0 GyHKIIMOHATHHON
rpynme. 'omonorus. ['omonoruueckue psapl. Cucremarnueckass HOMEHKIIATypa OPraHUYEeCKUX
coequuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcoOenHoct M KiIacCU(pUKalusg  OpraHmdyeckux  peakiuil.  OKuciauTenpHo-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XHUMUHU.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB U UX INPEBPAILCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEINIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Ankanbl. ['oMonorudeckuid psii ajakaHoB, oOmiast ¢hopMmysia, HOMEHKJIATypa U U30MEpHs.
DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB, Sp3-r1/16p1/11[1/13au1/1$1 aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIICHUs, N30MEPU3ALUH, JETHIPUPOBaHUS,
LIUKIU3alluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXxaHU3Me peakUuil
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs] U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH CTPOEHHS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. ['oMonoruyeckuii psi aakeHoB, obmas GpopMyia, HOMEHKIATypa. DIEKTPOHHOE
U TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKEHOB, sz-m6pm:11/13auml aTOMHBIX opOuTanei
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpruyeckast (Iuc-TpaHc-) uzoMepus. Ouznueckue
CBOICTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKIUHM MPUCOCIUHEHUS, 3aMEUICHUS B O-
MIOJIO)KEHNE TIPpU JBOMHOM CBSI3M, NOJMMeEpH3anuu U okucieHus. lIpaBuno MapkoBHHKOBA.
KadecTBeHHbIE peakIuy Ha 1BOIHYIO CBsI3b. CIOCOOB! MOTYUYEHUS U IPUMEHEHHE AIKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJKHHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMY U TpUMepHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBEHHbIE peaknMM Ha TPOiHYHO cBsi3b. CrocoOsbl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa ¥ U3oMepusi. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJbl OeH30Ia.
dusnueckue cBoiicTBa apeHOB. XMMHYECKHE CBOMCTBAa OEH30/1a M €ro FOMOJIOTOB: pEaKIUU
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOSIUHEHHS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE HA MpUMEpE AIKWIBHBIX paJlKajoB, KapOOKCHUIbHOM, T'MAPOKCUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamus  ctuposna. CrnocoObl  HOMyYeHHUS W NPUMEHEHHE  apOMaTHUYeCKUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib W HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEeperoHKa, KPEeKUHT
(TepMHUYECKHiA, KaTAIUTHUECKUH), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnueckas cB3b MEX/AY pa3IMYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

DJEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJOPOJOB. Peakiuu 3amerieHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOTPYIy, LHMaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHUPTOBOrO  pacTtBopa mEnodyd. BzaumopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKHX COEOUHEHMSIX.
Mcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHbIE METOJbl H3Y4YeHHUs BEIIECTB M MX IMpEBpallleHu: H3y4YeHHe
¢u3nUeckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLui
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (0OeciBeunBaHME OPOMHOW MM MOAHOM BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTH/IeHa ¢ aMMHAayHbIM pPacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOE OOHaApyXEHUE YIiepojia U BOJAOPOJa B OpPTraHUYECKHX BEIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4E€HHE €ro CBOMCTB, O3HaKoMJIeHHe ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ obOpa3uamMu IjacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJIEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKy]l (Ha IpUMeEpe MeTaHoja u
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
®u3nyeckue CBOICTBA NPEENbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHbie CBSI3UM MeEXay
MOJIEKYJIaMH  CHUPTOB. XHUMHYECKHE CBOICTBAa: peaklUWWd 3aMelIeHHs, Jerujparaiu,
OKHCJIEHHUS, B3aUMOJEHCTBUE C OPrAaHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHast
peakuus Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHONA M METaHOJAa Ha OpraHU3M YEJIOBEKa.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKLIMU 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKMMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBienue o Mmexanusme
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBre Ha opranu3M 4denoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcuuHocTh ¢eHona. CrocoObl MonydeHws W NpUMEeHeHHe (eHoa.
®denonpopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJerHbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, o0mias ¢opmyina,
M30MEPUS M HOMEHKJarypa. PU3MUYEeCKue CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE allbJIernJioB,
KaueCTBEHHBIE peaklMu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepuss u HoMeHKiarypa. (DHU3MYECKHe CBOMCTBa OJIHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKAIUU, PEaKIUH C
Y4acTHEM YTJIEBOJOPOAHOTO paaukaina. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCTOTHL. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeleIbHbIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraButenu BbICHIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHOIEBAs, JUHONEH08ds KHCIOTHL. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KUCJIOW U IIEIIOYHOU cpee.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA XKHUPOB: TUAPOJIU3 B KHUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU HEMPENEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbUTa KaK COJIM BBICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO0mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYKTO3a, rajakrosa, pubo3a, Ie30Kchpubo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupome. dPorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIFOKO3Bl:  PEAKIMU C YYaCTUEM CIHUPTOBBIX M  aJIbJAETMJHON TIpYI, CIOHPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTAaHABIIMBAIONINE aucaxapunbl. ['maponus aucaxapunoB. HaxoxneHue B mpupoje u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M Iesunono3a. CTpoeHre MakKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuloyio3pl. Dui3nueckue CBOICTBA Kpaxmajga M IEJITH0JI03bI.
XUMUYECKUE CBOMCTBA Kpaxmaja: THAPOJN3, KaUeCTBEHHAas PEeakiusi C HOJOM. XHUMHUYECKHE
CBOICTBA IEJITIOI03bI: THAPOIIN3, TOTydeHHe d(PUPOoB 1eTt0N03bl. [ToHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS! BEIIECTB U MX MPEBPALICHUIl: PacTBOPHUMOCTh
pa3IMyYHBIX CIMPTOB B BOJAE, B3aMMOJEHCTBHE 3TAaHOJIA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEPUAIOB), KAUeCTBEHHbIE PEaKI[MU Ha
anpaeruapl (¢ ruapokcuaom quammuncepedpa(l) u ruapoxcuaom meau(ll)), peakuus riaunepuna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
SKCIIEPUMEHTANBHBIX 337a4 10 TeMaM «Crupthl U ¢eHoinbly, «KapOoHoBbIe KUCTOTHI. CIOXKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHu4eckue TpOM3BOAHBIE aMMuaka. Kiaccudukanus aMHHOB:
anudaruyecKkue U apoMaTHUeCKUe; MepBUYHbIC, BTOPUUHbIE U TpeTUyHble. CTpOEHUE MOJIEKYI,
oOmiast ¢opmyna, u3oMepus, HOMEHKIAaTypa U (pu3nMdeckue CBOWCTBA. XMMHUYECKOE CBOMCTBA
anr(aTUYEeCKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoiM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTeNlb AMUHOB apoMatrudeckoro psaa. CTpoeHue aHwivHa. B3aumHoe
BIMSTHUE TPYII aTOMOB B Mouiekyje aHuinHa. OCOOEHHOCTH XMMUYECKUX CBOWCTB aHWIJIMHA.
KagectBennsle peakunyn Ha aHwinH. CrocoOBbl MONydeHHs] W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucnotel. Homenknarypa u  uszomepus. OThenbHbIE TPEACTABUTENTH  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMUHOKHUCIIOT. XUMUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
oOpa3oBaHHe NENTHAHON CBsA3U. buosornyeckoe 3HaueHHEe aMMHOKHUCIOT. CUHTE3 U THIPOIIN3
MENTHIOB.

benku kak npupomHsie nonumepbl. [lepBuuHasi, BTOpUYHAs M TPETHYHAS CTPYKTypa
0enkoB. XMMHUYECKHUE CBOWCTBA OCJIKOB: THIPOJIN3, ACHATYpalus, Ka4eCTBEHHBIC PEaKIUH Ha
OenKu.

OKCHEpUMEHTAJILHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, IeHATypalusl OEJIKOB MPU HAarpeBaHMHM, [[BETHbIC pEaKIUH Ha OCNIKU, pelIeHHe
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KAlIUe OPTraHWYECKUEe COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoMo/IeKy ISIPHBIC COCANHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEpU3aIIs U MOJIMKOHICHCAIINS.

[TomumepHbIe MaTepHalbl. [Tnactmaccel (MONMATHUIIEH, IOJIMITPOTINJIEH,
MOJIMBUHUIIXJIOPHI, MOJIUCTUPOT, MOJIMMETUIIMETAaKpHUIIaT, MOJIMKapOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHEBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TeyoH, KeBiap, dBJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



DKCrepUMEHTAIbHBIE METO/Ibl M3YYEHUS BEIIECTB W MX MPEBpAIlCHUN: O3HAKOMIICHHUE C
oOpa3liaMyd TMPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHUE JIACTMACC U BOJIOKOH.

PacuérHble 3amaun.

Haxoxnenue MoiexyasipHOd popMyiIbl OPraHUYECKOro COSTUHEHUS [0 MAaCCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €ro COCTaB, HAXOXJICHHUE MOJCKYISIPHOU (POPMYIbI OPTaHUYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BEMY) MPOIYKTOB pEaKlUU WU/WUIN UCXOAHBIX BEIECTB, YCTAHOBJICHHUE CTPYKTYPHON (HOPMYIIbI
OpPraHMYECKOIr0 BEUIECTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB MOJy4YEHUS,
OIpEEeNICHUE JI0JIM BBIXOZA IIPOJIyKTa pEaKLUU OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBS3H.

Peanm3zanuss MexnpeaMeTHbIX CBS3EH MPU MU3Y4eHUU opraHnveckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUE KaK OOIIMX EeCTECTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSATUM, TPUHATHIX B OT/IEIBHBIX PEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIW3, CHUHTE3, Kiaccu(ukanus, HaOJIOJeHHE, W3MEpPEHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOE€ COCTOSHUE BELIECTBA, (PU3MUYECKHE BEIUYUHBL,
€IMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kierka, opranusmM, sKocuctema, ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TeTePOTPODHBIA THUI MHUTaHUS, OpoXKeHHe, (HOTOCHUHTE3, NbIXaHUEe, OEJKH,
YIJICBOJIBI, XKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHBO.

TexHonOrHs: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlHOHATBHOTO MUTAHUS, MOIOILIUE CPEJCTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHEe 3JE€KTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMYECKWE YPOBHM U TOJYPOBHH. ATOMHBIE
opoutanu. Kinaccudukaius XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenesnenue
DIIEKTPOHOB TI0O AaTOMHBIM OpOUTAISIM. ODIEKTPOHHBIE KOH(QUTYpAllUH AaTOMOB JIIEMEHTOB
NEpPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUH, JIJIEKTPOHHBIE
KOH(UTypaluu HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonuueckuii 3akoH u Ilepuonnueckas cucremMa Xumuyeckux d3emeHToB J[.U.
MengeneeBa. CBA3p NEpPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M 0Opa3yeMbIX MMM TMPOCTBIX M CIOKHBIX BEIIECTB MO TPYIIaM U
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona J[.M. Menzaeneena.

XuMuyeckasi CBsI3b. BUIbI XMMHYECKOW CBSI3M: KOBAJECHTHAs, MOHHAs, METaJUIMYeECcKasl.
MexaHnnu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKUENTOPHBIA. DHeprus
U JuInHA CBA3U. [[onspHOCTH, HAIIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpaTHbIe
cBsa3u. Bogoponnas cBsA3b. MeXMONIEKYISPHBIE B3aUMOACUCTBUS.



BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOH CTPYKTYPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COEIMHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBinenre O KOMIUIEKCHBIX coequHeHusix. (CocTaB KOMIUIEKCHOIO HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coeauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBI KPUCTALNTUYECKUX
pemETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

IlonsiTue o nucnepcHbIx cuctemax. Mcruanble pacTtBopsl. [IpeacraBienne 0 KOJUTOMAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMHM pPACTBOPOB: MaccoBas JOJS BEHIeCTBa B
pacTBope, MOJIsIpHas ~ KOHUEHTpamusi. HacelllleHHble ¥ HEHACHIEHHBIE  PaCTBOPHI,
pacTtBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEHIeCTB. |pHBHAIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W IPEBPALICHUS SHEPTUU MPU XUMUYECKHX
peakusx. TernoBbie 3QPEeKThl XUMUUECKUX peakuuid. TepMoXuMUYecKue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKITNH, € 3aBUCHMOCTh OT Pa3IMuHbIX (akTopoB. ['oMOreHHBIC
U TeTeporeHHbie peakuuu. Karanus u katanmu3aTopsl.

OOpatumble u  HeoOpaTuMble peakuuu. XuMUYeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DaKTOphl, BIMUSIOUIME HA MOJOKEHUE XHMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, [AaBJICHHE W KOHIEHTPAIMH BEIIECTB, y4YacTBYIOIIUX B peakuuu. [IpuHiumn
Jlelllarense.

OnekrponuTnueckas auccouuanus. CunbHble W crnabble  3neKTpoautThl. CTeneHb
nuccormanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1eno4yHas. BoaopoaHslit
nokazarenb (PH) pactBopa. ['maponus coneit. Peakiym nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. IIpolecchl OKHCIEHHMST M BOCCTAHOBJEHHUs. BakHelllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJT 2NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYECHHS BEIIECTB U WX TMPEBPAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJAa B NPHUCYTCTBUM KaTalu3aTopa, MOJEIH KPUCTAUIMUECKUX PEIIETOK,
MPOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemertaiuioB B llepuommueckoir cucrteMe XuMHYeCKHX dieMeHToB J[.U.
MenneneeBa M OCOOCHHOCTH CTPOCHHsSI HMX aToMoB. (DU3NYECKHME CBOIICTBA HEMETAaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMEpPE KUCIopoia, cepbl, hochopa u yriepoaa).

Bonopoa. Tlonydenne, guznueckre M XMMHUYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ uipuabl. TOMIMBHBIE 371€MEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOPOBI. BakHeme KHCIOPOACOAEpKAIIUE COCIUHEHUS TaJlOreHOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CIIOCOOBI MOTy4YeHHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.



Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
dusnueckue M XUMHUYECKHE CBOWCTBA M TNPHUMEHEHHE KHuciopoga M o030Ha. OKcuisl U
HEPOKCHIBI.

Cepa. HaxoxxneHume B MOpUpoOJE, CIOCOOBI TMONYy4eHUS, (U3MUECKHE U XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KACTOTEI U uX coiu. OCOOCHHOCTH CBOMCTB CEepHOM KHCIOTHL. [IpuMmeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxknenue B mpupojne, crnocoObl MOMydeHHs, (PU3MUEeCKHe U XUMHYECKHE
cBoiictBa. AMMHak, HUTpuAbL. OKcuIbl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL. [IprMeHeHue a30oTa M €ro coeAMHEHUil. A30THbBIE
ya00peHusl.

®ochop. Haxoxaenne B mpupone, crnocoObl MoidydyeHus, GU3NYECKue U XHUMHUYECKUE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenue pochopa u ero coenuneHunit. PochopHbie yI0O0peHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, 0OpasoBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yrojb, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHble  HaHOTpYOku. [IpuMeHeHWe MpPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, H €r0 COSANHEHUI.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuusi(l1V), kpeMHHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUs U ero
coeauHeHuil. CTEKII0, €ero MOJy4YeHNe, BUIIBI CTEKIIA.

[Tonoxxenne metaios B [lepuonnyeckoil cucreMe XMMHUECKUX 3J1€MEHTOB. Oco0eHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue ¢pu3ndeckue cBOMCTBA METAJLIOB.
[TpumeHeHre MeTaIIOB B OBITY U TexHHKE. CIIaBbl METAJLIOB.

DNEKTPOXUMUYECKUNA PpsiJl  HampspDkeHUH MerauioB. OOmme crnocoObl  MOJTYy4EeHHS
METAJUIOB: THAPOMETAIUTYPTHS, MUPOMETAILTYPT U, dIeKTpoMeTauTyprusi. [loHsTHEe 0 KOppo3un
MeTasuoB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapaktepuctuka metamioB |A-rpynmsl [lepuoanueckoil cuCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nmonydenue, Gpu3nueckue U XMMHUYECKUE CBOICTBa, MPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCTMHEHUH.

O6mas xapaktepuctuka MetannoB |IA-rpymnmer [leprogndeckoit cUCTEMBI XUMHYECKHX
AJIEMEHTOB. Maruuii W KajblMid: mojydyeHHe, (U3NYeCKMe W XHMMHUYECKHE CBOMCTBa,
IPUMEHEHHE IPOCTHIX BEILIECTB U X coeTuHeHUH. JKECTKOCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUS.

AJNIOMHHHHI: TIOJy4YeHHE, (U3UUECKUe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuil. AM(oTepHble CBOICTBa OKCHJIA M THUAPOKCHIA ATIOMHUHMSA,
THJIPOKCOKOMITIIEKCHI aTFOMUHHUSL.

OO6miass xapakTepucTuka MeTauioB NoOouHblx mnoarpynn (b-rpynm) Ilepuomuueckoit
CHCTEMBI XHMUYECKHX DJIEMEHTOB.

dusnuecKkue U XUMHUYECKHE CBOMCTBA XpoMa U ero coetuHeHu. OKCHIBI U THIPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U quUXpoMarhbl, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

®u3nueckue MW XHWMHMYECKHE CBOWCTBA MapraHiia M €ro COeIMHEHMH. Baxuenmme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHCIIUTENbHBIE CBOWCTBA.



DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnl. OKCUIbl, THAPOKCUIBI U
comu xxkene3a(ll) u xxeneza(lll). [Tonmyuenue u npuMeHEHHE kKele3a U ero CIUIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenHeHui. [lonyyenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBA. AM(OTEepHbIE CBOWCTBA OKCHUA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne uHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEHIECTB M MX MPEBPAILCHUM: HU3ydEeHUE
0o0pa310B HEMETAJJIOB, TopeHue cepsl, gocdopa, ’xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMKU «MeTaiibl M CIUIaBbl», B3aWMOJCHCTBHE IIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
METaJVIOB C BOJOM (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
’Kese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAHUUECKUE aHUOHBI,
KaTHOH BOJIOPOJA M KaTHOHBI METAJIOB, B3aMMOJICHCTBUE THIPOKCHUIOB AJFOMUHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHUuEe SKCIIEPUMEHTANBHBIX 3aa4 1o TeMaM «['anoreHsm»,
«Cepa u e€ coenuHEHHS», «A30T U Pochop 1 UX COeTUHEHU», «MeTauIbl TIaBHBIX TOATPYII,
«MeTtaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecrieyeHUN YCTOWYMBOTO pa3BUTUA 4elloBeuecTBa. [loHATHE 0 HayuHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMil XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BelIeCTB (Ha MpUMEpe MPOM3BOACTBA aMMHUaKa, CEPHON KHUCIOTHI, MeTaHoJa). [IpoMbliieHHbIE
CIOCOOBI MOJMYYSHHsS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalollel cpeabl U
ero nocyiencTus. Poiib XuMuu B 00€CTICUEHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBIE cpeacTBa. [IpaBuia ucCmosib30BaHUS
JIEKApCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEAULUHBI.

XYMHUS UM OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb xuMuu B o0ecrieueHun
MUIIEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBumiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHUH B MIOBCEAHEBHOMN KHU3HU.

XUMHUS B CTPOUTENBCTBE: BKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPaCKH, CTEKJIO, KepamMuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

Pacuérbl: macchl BemiecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJIMUYECTBY BELIECTBa,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLMU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIeCTBA) IMPOJYKTOB PEAKIMH, €CIH OJHO M3 BEUIECTB HMMEET IpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTAa PEaKIMU, €CM OJHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOPE, JOJW BBIXOJAa MPOIYKTA PEAKIIMU OT TEOPETUUYECKHU
BO3MO>KHOTO.

MexnpegMeTHBIE CBSI3H.

Peanuzaius MeXIpeIMeTHbIX CBSA3eH MpHU W3YyYeHHH OOIIEH U HeOpraHUYecKOil XUMUU B
11 xnacce ocyuiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHA,
TaK Y MOHATUM, IPUHATHIX B OTAEIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIHUKIIA.



OO0me ecTeCTBEHHO-HAyYHbIEC TOHATHS: SBJICHHE, HAy4dHBIH (DaKT, THUMOTE3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KIacCu(UKAUs, TEePUOIUIHOCTh, HAOIIOJEHUE, W3MEpPECHHE,
AKCIIEPUMEHT, MO/ICJIb, MOACIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MaKpOMHp, aTOM, D3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIMHHIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTtema, Ouochepa, MeraboIM3M, MakKpo- U
MHUKPOAJIEMEHTBI, OC€JIKH, KHUPBI, YIIEBOABI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomoTHs: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIC MaTepUAIbI,
CEIbCKOXO03SHUCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAas IPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MIPOMBILIIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€PHAJIOB, 3JICKTPOHHAS! TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IOJXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIIMMUCS POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPEIENIEHUIO;
HaJIM4Me€ MOTHBallMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroUIMXCs
PYKOBOJICTBOBATHCSl MPUHATHIMH B OOIIECTBE NpaBUIAMH W HOPMaMH IIOBEICHUS; HAINYHE
IPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPBhl; CIIOCOOHOCTh CTaBUTh IENIM U CTPOUTH JKU3HEHHBIE
IUIaHBI.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPaxaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW EATEILHOCTH 00YUYAIOMIUXCsl B MPOLIECCE pealln3aluu
00pa3oBaTenbHON AESTEIBHOCTH.

JInuHOCTHBIE Pe3ybTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPa)xaroT cHOpMHUPOBAHHOCTh
OIBITA MMO3HABATEJIbHON U MPAKTHUECKON EATEIbHOCTH 00yUaroIMXCsl B POLIECCe pealln3aluu
00pa30BaTeNbHOM 1eATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:k1aHCKOro BOCIIUTAHUS

OCO3HAHMsI O0YYAIOLIUMKCS CBOMX KOHCTUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOIOPAIKY;

IIPEJICTAaBICHUSI O COLMAIbHBIX HOpPMax M MpPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIE€ATEILHOCTH MPU CO3JaHUM YUEOHBIX POEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33/1a4, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHMMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMHU;

YBa)XEHUsI K IPOLIECCY TBOPYECTBA B 0O0JIACTU TEOPUHM U MPAKTUYECKOTO IMPUIIOKEHUS
XUMHH, OCO3HaHMs TOTO, YTO JIaHHBIE HAyKH €CThb pEe3yJNbTaT AJUTEIbHBIX HAOMI0JICHHH,
KPONOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYZAa YYE€HBIX U ITPAKTHKOB;

UHTEpeca M TO03HABaTEIbHbIX MOTHMBOB B IIOJIyUEHHHM M TOCIEAYIOIIEM aHaJu3e
MH(pOpPMaLIUU O MEPEIOBBIX JOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MTOBEACHHS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallMd, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE IOBEICHHE W IOCTYNKM CBOMX TOBApHUILEH C MO3ULMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

NOHUMaHM LEHHOCTeH 30poBOro M 0e30MmacHoro obpasza KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUUYECKOMY 3/10POBbIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMHU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBON JIESATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS aAIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATUBHOH KOMIIETCHTHOCTH B y4e€OHO-HCCIIEIOBATEIbCKOM JICSITEIIbHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/lady COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YUYCHHIO MPOQECCH pa3IudHOro poja, B TOM YHCIIC Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYJ0BOM N€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynymieil mpodeccuu U peaau3anuu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TIOTPEOHOCTEH O0IIIeCTRA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIB30BAHUS JOCTHKEHUM XUMUU JIJIsI PEIICHUs] BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BpPEI OKPYKalled MPUPOJHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOHH;

7) HEeHHOCTH HAYYHOI0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTUA HAyKd U
0OLIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIMoOHAIBHOTO HAYYHOT'O MBIIUIEHHUS, CO3JJaHUH [EJOCTHOTO MPEICTaBICHUS 00 OKPYKaIOIIEM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHMM IMPUPOJIHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOM ITMBHJIM3AIMH: B €&
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX MTPOOJIEM YCTOHYMBOTO PA3BUTHS YEIIOBEUYECTBA — CHIPHEBOI,
OSHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U YKOJIOTHIECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOIydaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHUsI 1e71aTh 000CHOBaHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS JAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIJISI PEIICHUS TPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM IeITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HECHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iIMYHbIX chepax npodeccHnoHaTbHON
JESTEIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeameTHele pe3ysiabTaTbl OCBOEHHUs INPOTpaMMBbl [10 XMMHUU Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIMIMXCS MEXIUCUUIUITMHAPHBIC
(MeXmpeaMeTHbIE) OOIeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
nu CHGIII/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaXx (MaTepI/Iﬂ, BCIICCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbIH (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HAOIOICeHNEe, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

yVHHUBEpcajibHble  y4yeOHble  JedcTBUs  (TMO3HaBaTejbHbIE,  KOMMYHUKATHUBHEIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIHOHAIBHOW T'PaMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOy4aloIIMXCsl  HMCIOJb30BaTh  OCBOEHHBIE  MEXAUCIMILTUHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcCallbHble y4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JCHCTBUSIMU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATeIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BAaTh IIPHU OCBOCHHU 3HaHUHU HpI/IéMI)I JJOTUYCCKOT'O MBIIIJICHUA: BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHH M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE MOHATUS TSI OOBSICHEHUS OTJENbHBIX (DAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIECCTB U XUMHNYECCKUX peaKumZ;

YCTaHABJIIMBATh MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMHU SABJICHUSAMU,

CTPOUTH IJIOTUYECKUE PACCYKICHHUS (MHIYKTHBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHHSIX, (OPMYITHUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU A,

IMPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWHN CHUMBOJIUYCCKUE (3H3KOBLI€)
MOJIEJIH, IPe00Pa30BhIBATH MOJICIHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,



XUMHYecKass (OpMysa, YpaBHEHHE XHMHUYECKOM peakuud — @pU pEeleHUH Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHBIE MOJEIbHBIE MPENCTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKLIUA;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIb30BaTh IOCTaBJICHHBIE M
CaMOCTOSITENIEHO C(hOPMyTUPOBAHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHMPOBAHHUA M IPOBEICHMS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOAOM IPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibTar, (popMynupoBaTh 000OLICHHS ¥ BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETAHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHMUECKOH HCCIIEI0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOMCKY METOIOB pEHICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocobus, pecypcel MHTepHeTa),
aHaJIM3UpOBaTh HMH(DOPMAIMIO pPA3JIMYHBIX BHUJOB MU (GOPM MpEACTaBICHUS, KPUTHYECKU
OLICHUBATH €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyYHbIE METOAbl IpPU IOMCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCTOJIb30BaTh HAyYHBIH $3bIK B KauyecTBE CpEACTBAa INpU paboTe € XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecCKue W MaTreMaTH4yecKHe) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHbLIC y‘-leﬁl—ll)le aelcTBUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOIl TEMBI B XOJI€ TMaJIoTa U/UT JUCKYCCHH,
BBICKA3bIBaTh UCH, (OPMYITHMPOBATH CBOU MPEAJIONKEHUS OTHOCUTEILHO BHITIOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C NPE3CHTALMEH PEe3yJbTAaTOB IMO3HABATEIILHON JESATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBIIOJHEHUH XHUMHYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl 1O WCCIEIOBAHUIO CBOWCTB HW3Y4YaeMBIX BEIIECTB,
peanu3anuu y4eOHOTO MPOeKTa, U (OPMYIHPOBATH BBIBOJLI MO pPe3yiabTaTaM IMPOBEAEHHBIX
WCCJICTOBAaHM MyTEM COTTIACOBAHUS MO3UIIMHN B X0O€ 00CYXK/IeHUsI U OOMEHAa MHEHUSIMH.



PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOSATENIFHO IIJIAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JESTEIHHOCTH,
ompenenss e€ IeTu W 33aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii allrTOPUTM JICHCTBHI NPU BBIMOJHEHUU YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/1ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEeIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIHIX;

OCYILIECTBIISATH CAMOKOHTPOJIb JI€ATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ysbTaThl OCBOEHUS MPOTPAMMBI IO XMUMUU Ha YriayOJIEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHenuduUeckue Uisl y4eOHOro mpeaMera
«XUMHUS» HaydyHbl€ 3HAHUS, YMEHMSI U CHOCOOBI JEHCTBUI IO OCBOEHUIO, MHTEPIpPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJIBI JESTEIBHOCTH 110 MOJYyYEHUI0 HOBOT'O 3HAHMSI U MPUMEHEHUIO
3HAaHUW B PA3IMYHBIX y4EOHBIX CUTYyallUsiX, a TaKKe€ B pPEaJbHBIX JKU3HEHHBIX CUTYaIIUAX,
CBSI3aHHBIX C XuUMHUEH. B mporpamme mo XuMHuM IpeIMETHbIE pPE3yJbTaThl IPEICTABIICHBI IO
rojilaM U3y4eHusl.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUs OTPaXkKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MeCTe M 3HAYEHMHM OPraHUYECKOM XUMHM B
CUCTEME €CTECTBEHHBIX HAYK U €€ pOoJIM B 00€CIIEUYEHNN YCTONYUBOIO Pa3BUTHsI YEJIOBEUECTBA B
peuieHur MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKOM M TMHUIIEBON 0€301aCHOCTH, B Pa3BUTHUU
MEAMIIMHBI, CO3JaHHH HOBBIX MAaTEpPHalOB, HOBBIX HCTOYHHMKOB JHEPrUH, B OOECHEUYECHUU
paIoHaIBHOTO TPUPOJIONIONF30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YyeJloBeKa, a TakKKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJIArarolue
NOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M DJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHMS aTOMa, T'MOpUIM3alusi aTOMHBIX
opOuTanel, HMOH, MOJIEKY/la, BaJ€HTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTb, CTENEHb OKHCICHMUS,
XUMHUYECKass CBS3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIM CKEIeT,
GbyHKIIMOHAIbHAS TPYMMa, pajuKan, CTPYKTypHble (opmyssl (pa3BEpHYTHIE, COKpAIIEHHEIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTYpHas M NPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
M30MEpPbI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJI- U a30TcoAepikKallue
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3ako” . M. MenneneeBa, Teopusi CTpOCHHS
oprannyeckux BemecTtB A. M. byrnepoBa, 3akOH COXpaHEHUs MAacChl BEIIECTB, 3aKOH
COXpaHEHUsS] W TPEBpAIEHUS DSHEPTUM TIPH XUMHYECKHUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAllhUe B OCHOBE TMOHHUMAaHUs
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKHUX SIBJICHMM; TPEJCTABICHUS O MEXaHUu3Max
XUMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKMX W KHUHETHUYECKHX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHUs, O B3aMMHOM BIIMSHUHM aTOMOB W TPYIIl aTOMOB B MOJIeKyJax (MHAYKTHUBHBIN U
Me3oMepHbIil 3 dexTsl, opuentanTsll u Il pona); daxromorndyeckue cBeIeHHS O CBONCTBAX,



COCTaBe, MOJYYECHUH U 0€30MaCHOM MCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
U TPAKTHUECKOW JEATENbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METAHOA, TIepepaboTKu HedTn);

COPMHPOBAHHOCTb ~ YMEHMH:  BBIABIATH  XapakTepHble  MPHU3HAKK  MOHSATHH,
yCTAQHAaBJIMBAaThUX B3aUMOCBS3b, HCIOJIB30BATH COOTBETCTBYIOIIME IOHSTHUSA IPH OINUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPIraHUYECKUX COCAVNHEHUN;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBJATh ypPaBHEHUS XHMMHUYECKHX pEaKkUMid M  pacKpplBaTb HUX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI IOCPEJICTBOM COCTABJIEHUS  AJIEKTPOHHOI'O
OanmaHca ITMX peakuUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBJIECHUS HX IOJHBIX U
COKpAILEHHBIX HOHHBIX YPABHEHUM;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB U1 WJUIIOCTPAlMM  HX
XUMHUUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMHPOBAHHOCTb YMEHUH: YCTaHABIMBATh IPUHAAIC)KHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPENeNEHHOMY KJIacCy/TpyIiie COeAUHEHNH, 1aBaTh UM
Ha3BaHUA 10 cucremMarndeckoir HomeHknarype (IUPAC) i npuBoauTh TpUBHAJIbHBIC HA3BAHUS
JUISL  OT/AEIBHBIX TPEJCTaBUTENEH OpPraHWYECKUX BELIECTB (STWJIEH, AaleTHIEH, TOIyoll,
[JIMLIEPUH, STWICHIJUKOIb, (QeHos, (OopMalbIeruj, AaneTalabJerusl, aueToH, MypaBbHHas
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, MaJIbMUTHUHOBAS KHUCIOTHI, TJIUIMH,
aJIaHWH, MaJIbT03a, PPYKTO3a, AHWJIUH, TUBUHUJI, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpMUPOBAHHOCTh YMEHMs ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBAJICHTHAs! U HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHUS INPUMEHATh IOJOXKEHUS TEOPUH CTPOEHUS OPraHMYECKUX
BemecTB A. M. ByriepoBa st 0ObsSCHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKkTepU30BaThb COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH PAa3INYHbIX KJIACCOB OPTaHUYECKUX BEIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJIbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJIMCAXapUa0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPAaBHEHMSIMM COOTBETCTBYIOIIUX
XUMHYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OpMUPOBAHHOCTh yMEHHS TMOATBEPXKAATh Ha KOHKPETHBIX IIpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYeCKUX COEAMHEHUH OT KpaTHOCTH M THUMA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOUYHUKH YTIEBOJOPOAHOIO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CIOCOOBI €ro MnepepadOTKH M MPAKTUYECKOE NPUMEHEHUE
IPOJYKTOB NEpepadOTKH;

c(OPMHUPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIHPOBAHUM, OHKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOPMHPOBAHHOCTh ~ YMEHHMsSI  NPUMEHSATHOCHOBHBIE  ONEPALUMU  MBICIUTEIbHON
NeSITebHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BBISIBIICHHE
MPUYUHHO-CJIEICTBEHHBIX CBSA3EH — /JI U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUii;



Cc(OPMHPOBAHHOCTb YMEHUH: BBIABIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATHIMU U
NpPEICTAaBICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IIPEAMETOB s Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS 110
OpPraHMYeCKON XUMMHU JJIsi OOBSICHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOAY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMUYECKMM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Tbl MO0 HAXOXKACHUIO XUMHYECKOH (OpMyIbl BELIECTBA 110 U3BECTHBIM MAacCCOBBIM JI0JIIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHH: POTHO3UPOBATH, aHAIU3UPOBATh U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKON 0e30IIaCHOCTH MOCHIEACTBUs OBITOBOM U INPOU3BOICTBEHHOW J€SATEIBLHOCTH
YeJI0BEeKa, CBS3aHHOM C mepepalOTKOM BELIECTB, MCIOJIb30BAThIIONYUYCHHbIE 3HAHUS Ui
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
9KCHEPUMEHT (IIOJIY4YEeHUE U U3YYEHUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJCOJEPKAIMX OpPraHUYECKHX BEILECTB,
pelleHne OHKCIEepPUMEHTAJIbHBIX 3a7ad II0 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOmoieHreM TpaBwil  0e30macHOro  oOpaimieHust ¢ BEmeCTBaMH M JIa0OPaTOPHBIM
o0opynoBanueM, (opMyIUpoBaTh I€NIb HMCCIEIOBAHUA, MPEICTAaBIATh B pa3inyHON (opme
pe3ysbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

cOONIIO/IaTh TIPaBHJIA HKOJIOTHYECKU IIETIECOO0Pa3HOTO MOBENEHHSI B OBITY W TPYIOBOM
JEeSITEIbHOCTH B LEISAX COXPAHEHHUS CBOETO 370pOBbs, OKPY)KAIOLIEH NpUPOAHON cpensl U
JOCTH)KEHUS €€ yCTOWYMBOIO pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JECWCTBUS HAa JKUBBIE OpraHU3Mbl ONpPEEIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIci mmoka3areis [1/1K;

aHATM3UPOBaTh  1I€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATh IIEJCHANPABICHHBIA TMOUCK XHUMHYECKOU
uH(pOpMallMK B pa3lIMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KpUTUUYECKH AaHAJIU3UPOBATh XHMUYECKYIO
uHopMalnio, nepepadarbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUM C MOCTABICHHOM yueOHOM
3a/1auen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHMS Kypca «OOmas M HeOpraHudecKas XUMH»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUN: O MaTEPUAIbHOM €AMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HaBa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECIEYeHUH YCTOWYMBOTO PAa3BUTHUS, B PELICHUU MPOOJIEM IKOJIOTHUECKOM,
HHEPreTUYECKOM M NHIIEBOW OE30MacCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PAlMOHAIBHOTO
MPUPOIONOIB30BaHUs, B GOPMUPOBAHUN MUPOBO33PEHHUS U OOIIEH KYIbTYphl YEJIOBEKA, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO U IPHUPOTHON Cpeie;

BJIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIoINe
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, AIEKTPOHHASI 000JI0YKa aToMa, S-



, Pp-, d-atoMHble OpOWTaANH, OCHOBHOE W BO30YXJIEHHOE COCTOSHHUS aroma, THOpHIAM3aIus
ATOMHBIX OpOWTaneil, WOH, MOJEKyJa, BaJCHTHOCThb, JJIEKTPOOTPHIIATEIHHOCTh, CTEIEHB
OKUCJICHUSI, XUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METAUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKas pEelIETKa, XUMHUYECKas PEaKlHs, pacTBOP, AJIEKTPOJIUTHI, HEIICKTPOIUTHI,
SJIEKTPOJUTUYECKAs  JUCCOLUMAIMs, CTENeHb JMCCOI[MAllMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOWH 3PPEKT XMMUYECKON peaKiiy, CKOPOCTh XUMUYECKOH
peakluy, XUMHUYECKOE paBHOBECHE; TEOPUU M 3aKOHBI (TE€OpUsl BJIEKTPOJIUTUUYECKOU
quccouuanuu, nepuoauyeckui 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHUs W MPEBpAICHUS SHEPTUU MPU XUMHUUYECKUX PEaKIMSAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIUEe B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XMMHYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMM BEIIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM W  HAJAMOJIEKYJSPHOM YpPOBHSIX; TIPEJCTaBJICHUS O MEXaHU3Max
XUMUYECKUX PEaKUUd, TEPMOJUHAMUYECKMX U KHUHETUYECKHX 3aKOHOMEPHOCTSIX HX
NpPOTEKaHUs, O XHUMHYECKOM DPABHOBECHH, pacTBOpaXx U  JIUCIEPCHBIX  CHUCTEMax;
dakTosornueckrue CBeJEHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW J[IEATEIbHOCTH YEJIOBEKa,
00IIMX HAYYHBIX MPUHIUNAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbIE MPU3HAKU IMOHATUM, YCTAaHABIUBATh
UX B3aMMOCBA3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHATHUS MPU ONMMCAHUM HEOPraHUYECKHX
BEILIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISi COCTaBIJICHUS
dbopMys BEHIECTB W ypaBHEHUH XMMHYECKUX PEAKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHalIbHbIE HAa3BAHHS OTACIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKHUX
AJIEMEHTOB B COCIMHEHHSX, BUJl XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHMOCTH CBOMCTB BEIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEImETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO HUX
COCTaBy, XMMHYECKHE PEAKIMU IO Pa3IW4yHbIM IpPH3HAKaM (YHCIy U COCTaBYy pearupyromux
BEIIECTB, TEIJIOBOMY dS(PQEeKTy peaklud, H3MEHEHHUIO CTeNeHEel OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YaCTHUIO KaTajau3aropa U JPYTrHe); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHHUS U
KPUTEPUU JJI KITaCCU(PUKAIIMHI U3ydaeMbIX BEIIECTB U XUMHUYECKUX PEaAKIIHil;

c(OpMUPOBAaHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHPOBATH €ro0  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHUI: XapaKTePU30BaTh AIEKTPOHHOE CTPOEHHWE aTOMOB M MOHOB
XUMUYECKHX 3JIEMEHTOB NEepBOro—4erBéproro mnepuoaoB llepuoanueckoit cucremsr J[.H.
MenneneeBa, UCHOJb3Ys MOHATHUS «IHEPTETUYECKHE YPOBHHY, «IHEPre€THUYECKUE TOJTYPOBHH,
«S-, p-, d-aromHBIE OpOWTAN», «OCHOBHOE H BO30YKIEHHOE JHEPreTHUYECKHUE COCTOSHHS
aToMay; OOBSCHATH3aKOHOMEPHOCTH W3MEHEHHsSI CBOWCTB XHMHUYECKHX DJEMEHTOB U WX
COEMHEHUH 10 nepuojaM u rpynmam Ilepuoguueckoii cucremst /. . Menaeneesa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh yYMEHHI: XapakTEepPU30BaTh (OMUCHIBATH) OOIIHME XWMHYECKHE
CBOMCTBA BEHIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHHUE T'€HETHUYECKON CBS3U
MEXy HEOPTraHUUECKUMU BEIIECTBAMHU C MIOMOIIbIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CYIIHOCTh: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKuii MOCPECTBOM COCTABIICHHSI DJICKTPOHHOTO OajlaHCa 3THX pEaKIHii; peakluil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHW; peakuuil
TUAPOJIN3A; PeaKIuil KOMILIEKCOOOpa3oBaHUs (Ha MpUMEpPe THUAPOKCOKOMILJICKCOB ILIMHKA U
ATIOMHUHHS);

c()OPMUPOBAHHOCTh yMEHHS OOBICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuii ¢ yd4€ToM HX DSHEPreTHUYEeCKUX XapaKTePUCTUK, XapaKTep H3MEHEHHUS CKOPOCTU
XUMHUYECKON pEaKklMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (DAKTOPOB, a TAK)KE XapaKTep CMEIICHUS
XUMHUYECKOT0 PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBui (mpuniun Jlelllatensbe);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMUYECKUE PEAKIUH, JICKAIIUE B OCHOBE
MPOMBIIIUICHHOTO TOJYyYEHUs CEepPHOM KHUCIOThI, aMMHaKa, OOIIMEe Hay4YHbIC MPUHIIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€JIeCOO0Pa3HOCTh NPUMEHEHUS HEOPraHMYECKUX BEIIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIECHUS PUCK-TIONb3a;

c(hOopMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAy4YHOIr'O MO3HAHUS SIBJICHUI
OpUpoOABl — HAONIOJCHWE, W3MEpPEHHe, MOJCIUPOBAHUE, OKCIEPUMEHT (pealbHBId H
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U JUIsI OOBSCHEHUS XUMHUYECKHX SBJICHUIA,
MMEIOLIUX MECTO B IIPUPOJIE, IPAKTUUECKOH 1E€ATEIbHOCTH Y€JIOBEKA U B IOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUS BBISBISTH B3AUMOCBSI3b XUMUYECKUX 3HAHUN C TOHSATUSMU U
MPEJCTAaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojiee OCO3HAHHOTO
MOHMMAaHUS MaTEPUATIHLHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS MTPOBOJAUTH PACUEThI: C UCIOIb30BAaHUEM IOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasza
M0 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WIH 00BEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIIHH
BEIIECTB; TEIUIOBOTO 3(pdeKTa peakinu; 3HaUeHUsT BOJOPOAHOTO MOKa3aTels paCTBOPOB KHUCIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAINM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
NPOJYKTa peaKkliy, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOPA C OMPEICIIEHHOM
MaccOBOM JI0Jied pacTBOPEHHOTO BEUIECTBA WM JaHO B HW30BITKE (MMEET MpPUMECH); TOIU
BBIXO/Ia MMPOJYKTa peaKkiuu; 00bEMHBIX OTHOIIIEHU ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENIHbHO IJIAHUPOBATh U MPOBOJUTH XUMHUYECKHI
AKCIIEPUMEHT (IIPOBEJIEHUE peaKuii HOHHOTO OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BEUIECTB, ONPENEIECHUE CPEIbl PACTBOPOB BEUIECTB C MOMOIIBI0 UHAUKATOPOB,
W3YYEeHHE BIUSHUS Pa3IMYHBIX (AaKTOPOB HA CKOPOCTh XHMHUYECKON pEaKIH, pelIeHue
AKCIIEPUMEHTAIbHBIX 3a/a4 1o TeMaM «Metamib» u «HemeTamisl») ¢ coOmoieHneM NpaBuil
Oe3omacHOro oOpalieHus C BellecTBaMHM U J1a00opaTOpHbIM 000pyaOBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBAaHUS, TMPEACTABIATh B pPAa3IUYHOW (opMe pe3ylnbTaThl OIKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLIEHUBATHUX JTOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHHIA: COOIOATh MpaBUiIa TOJb30BAHUS XUMUYECKON TTOCYI0N 1
nabopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEHIECTBAMU B COOTBETCTBHUU C MHCTPYKIMSMU
M0 BBIMOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB, SKOJIOTHYECKH IIeIeCO00pa3HOro
MOBENCHUS B OBITY W TPYIOBOM [EATEIHHOCTH B IIENAX COXPAHEHUS CBOETO 3/I0POBBS,
OKpYKarollel NPUPOJHOM Cpeabl M AOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh



ONAaCHOCTh TOKCHUYECKOTO JEHCTBHUSI HAa KUBBIE OPraHU3Mbl OINPEACIIEHHBIX HEOPTaHMYECKHX
BEIIIECTB, TOHKUMas cMbIc nokazarens [1JIK;

c()OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydyeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
maccoBoi uHpopmauuu, HWHTepHeT u JApyrue), KpUTHYECKH aHAIM3UPOBATHXMMHUYECKYIO
uHpopMaLnIo, nepepadaTbiBaThe€é W HCIOIB30BATEB COOTBETCTBUU C TMOCTABJICHHOW y4eOHOM
3a/1a4en.
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KoaunyecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U (undpoBbIe)
1471 BbI
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTnyeckunepadoTbl
o0pa3oBaTejibHbIEPeCypPChI
Pa3zgen 1.TeopeTnyecKkneoCHOBLIXMMHUM
CrpoeHue aToma.
[Tepuoanueckuii 3aKOH U
1.1 [lepnonnyeckas cucrema 9
XUMHUYECKUX dieMeHToR /I, .
Menneneesa
CrpoeHueseniecTna.
1.2 P . 11 1
MHoroo06pa3ueBenecTs
1.3 XHUMHYECKUEPCAKITUH 19 1 3
Hroronopasznery 39
Pa3nen 2.Heoprannueckasixumusi
2.1 Hewmeramisr 31 1
2.2 Meransl 23 1
Uroronopazneny 54
Paznen 3.Xumus u )Ku3Hb
31 MeTopl TO3HAHKS B XHMHH. 9
' XUMUS U )KA3HD
Uroronopazneny 9
OBLIEE KOJIMYECTBO YACOB I10 102 4 8

[TPO'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

n  Temaypoka
/

n

[Tpeamer u 3HaueHUE
OpraHUYeCcKOl XUMHH,
IpEeCTaBICHHE O
MHOT000pa3uy OPraHuYeCKUX
COCIMHEHUN

DJIEKTPOHHOE CTPOEHUE aToMa
yriepoja (OCHOBHOE U
BO30Y)KIEHHOE COCTOSTHHS).
BasieHTHBIEBO3MOKHOCTHATOMA
yriepoaa

XUMHYECKast CBS3b B
OpPraHUYECKUX COCTUHEHMSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJIEHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBs3en

Teopus crpoeHus
OPraHUYECKHX COCTUHEHUMN A.
M. byrneposa

Bunel u3omepun: cTpykTypHas,
IIPOCTPAHCTBEHHAS.
OneKTpoHHbIE 3P HEKTH B

KoanuecTBouacoB

Bce
ro

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Haranzyq
eHHUs

DJIeKTPOHHBbIeNU(PPOBHIEOOPA30BAT
eJIbHbIEepecypChl




MOJIEKYJIaX OPraHUYEeCKUX
COCIMHEHUN

[Ipencrasnenue o
KJIacCU(UKALIUN U
CHCTeMaTHYeCKast
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIICCTB

Knaccudukanus peakuuii B
OPraHUYEeCKOW XUMHUHU

Cucremaruzanusg U 00001eHne
3HAHUU II0 TEME

10

AJKaHBI: TOMOJIOTHYCCKHHA PsijI,
oOmras ¢popmyina,
HOMEHKJIATypa U U30MEpHs,
JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

du3znyeckrue U XUMHUYECKUeE
CBOICTBA aJIKaHOB

11

Haxoxnenue ajgkaHosB B
npupoje. CriocoObl OTydeHUst
Y IPUMEHEHHUE ATKaHOB

12

[{uknoankaHbl: 00IIast
dbopmysa, HOMEHKJIATypa 1
M30MepHs, 0COOCHHOCTH
CTPOCHUA U XUMHUYCCKHUX
CBOICTB, CITOCOOBI OTyYEHUS
U TIpUMEHEHUE




13

14

15

16

Pemenne pacy€THbIX 3a1a4 HA
oTpeIeTICHUE MOJICKYJIIPHOMN
(bopMyJIBI OPraHUYECKOTO
BEII[SCTBA [0 MACCOBBLIM JIOISAM
aTOMOB 3JIEMEHTOB, BXOIAIINX
B ero coctaB. CHcTeMaTu3alus
1 000011eHNE3HAHUUIIOTEME

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoJiekys. CTpyKTypHast ¥ LucC-
TPaHC-U30MEPHSIATKCHOB

Pu3nyecKue 1 XUMUYECKHE
CBOICTBA aJIKEHOB.
[IpaButoMapkoBHUKOBa

CriocoObI nostyyeHust u
NpPUMEHEHHE aJIKeHOB

17

[IpakTuueckas padora Ne 1 o
teme "llonydyenue sTuneHa u
W3y4YeHUE ero CBOUCTB"

18

19

Pemenue pacu€THbix 3a/1a4 Ha
OIpeIETICHUE MOJIEKYJIIPHON
(bOopMyJITBI OPraHUYECKOTO
BEIIIECTBA

AJKanueHsbl: CONpsKEHHBIE,
M30JIMPOBaHHEBIE,
KyMYJIHPOBAaHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO




CTPOCHUS

20

21

XUMHUYECKUECBOMCTBACONIPSKE
HHBIX/INEHOB

CrniocoOblI noy4eHus u
PUMEHEHUE aJIKaIueHOB

22

AJKUHBI: TOMOJIOTUYECKHH Psif,
obmras popmyina,
HOMEHKJIaTypa, AJIEKTPOHHOE 1
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI, (hr3HUecKue
CBOMCTBa

23

XMMHUYECKUECBONCTBAAJIKMHOB

24

25

KauectBeHHbIe peakuyu Ha
TPOMHYIO CBSI3b

CriocoObl nostyyeHust u
IIPUMEHEHUE aJIKUHOB

26

Pemenue 3agau: pacu€rsl o
YPaBHEHUIO XUMUYECKOMN
peakuuu

27

28

29

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

ApEHBI: TOMOJIOTUYECKUH ps,
obmas popmyina,
HOMEHKJIaTypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
MoJIeKyJ OeH30J1a U TOIyoIa,
ux (pusmyeckue cBONCTBa

XUMHYECKUE CBOWCTBA apEHOB:




PCaKMu 3aMCIICHUA

30

31

XUMHYECKUE CBOMCTBA apEHOB:
peaKIu IPUCOETUHEHUS,
OKHCJICHHE TOMOJIOIOB OCH30J1a
Oco0EHHOCTUXUMHYECKUX CBOM
CTBCTHpOJIA

32

Pemenne pacy€THbIX 3a1a4 HA
OIIpEeCIIEHNE MOJIEKYJIIPHOU
(bopMyIbl OPraHMYECKOro
BELIECTBA

33

CriocoObI mosTyueHust 1
NPUMCHEHHE apCHOB

34

35

36

['eneTnueckas CBA3b MEXKAY
pa3IMYHBIMU KJIaCCaMU
YTJIEBOAOPOIOB

Pacuérsl o ypaBHEeHUAM
XUMUYECKHUX PEaKLIUM.
CucreMmaru3anus 1 0000IIeHne
3HAHHH 10 TEME

ITpuponusrii ras. [lomyrHele
HEe(TSHbIE ra3bl

37

KameHHbI#1 yroyib ¥ MpOTyKThI
ero nepepadoTKu

38

39

Hed1b 1 ciocoOsI eé
nepepaboTKH.
[IpumenenuenpoIykToBIEpepa
O6oTknHEPTH

I'enernueckas cBs3b MCKIY




pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

40

l"anorenonpounsBoaHbIE
YIJIEBOAOPOAOB: 3JIEKTPOHHOE
CTPOCHUE; pEeaKLUH 3aMELICHUS
rajoresa

41

JleWicTBue miemoue Ha
raJjoreHIpoOU3BOAHbIE.
BsaumoneiicTeue
JIMrajJoreHajJKaHoB ¢ MarHUeEM
1 [IUHKOM

42

43

Cucremaruzanusg U 00001eHne
3HaHUI MO pa3feny
"VYrineBonopoasr"
KonTponbHas padoTa 1o Teme
"Vranesonopoast"

44

45

46

IIpenenbHbIe OTHOATOMHBIE
CIIUPTHL: TOMOJIOTUUECKUH P,
oOmras popmyna, CTpoeHUe
MOJIEKYJI, U30MEpHs,
HOMEHKJIATypa,
KJaccupukanus, Gpuznyeckue
CBOMCTBa

XUMHYECKHE CBOMCTBA
MpeAeIbHBIX OJTHOATOMHBIX
CIIUPTOB

CrniocoOsl nosydeHus u

MPUMCHCHUC OJHOATOMHBIX
CIIUPTOB




47

[IpocTeie 3¢upsr:
HOMEHKJIATypa U U30MepHs,
0COOEHHOCTH (HPU3UYECKUX U
XUMHYECKHX CBOWCTB

48

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIIMUEPHUH, UX
bu3nyeckrue 1 XUMHUYECKHUE
CBOMCTBa

49

CriocoObI mosTyueHust 1
HNPUMEHEHHE MHOTOATOMHBIX
CIIMPTOB

50

51

DeHOII: CTPOCHUE MOJICKYJIBI,
¢du3nveckue CBOMCTBA.
TokcuaHOCTBHpEHONA

XuMuyeckuecBoicTBadenona

52

CrnocoOsl nonydeHus u
npuMeHeHue (eHosa

53

[IpakTuueckas padbora Ne 2.
Pemenune skcriepuMeHTATBHBIX
3a1a4 o teme "CrupTel U
¢deHnomnsr"

54

55

Cucremarusanus U 00001eHe
3HaHUH 110 TEME

AnbAETUAB U KETOHBI:
3IIEKTPOHHOE CTPOEHHE
KapOOHUIHHOMN TPYIIIIHI;
TOMOJIOTHYECKUE PsI/IbI, 001IIast
dbopmyra, u3oMepHs U




HOMEHKJIaTypa

56

57

58

ANBIEruIbl M KETOHBI:
¢u3nvecknue CBONCTBA,
peaKIy MPUCOCTUHEHHUS
Peakuuu okucnenus u
Ka4eCTBEHHBIC PEAKIINU
aJIbJIETH/I0B ¥ KETOHOB

CrniocoObI noydeHus
aNbJIETH/IOB U KETOHOB

59

OnHOOCHOBHBIE NpEEIbHbIE
KapOOHOBBIC KUCIIOTHI,
O0COOEHHOCTH CTPOEHHUS UX
MOJIEKYII

60

61

62

63

H3oMepus u HOMEHKIIaTypa
KapOOHOBBIX KHUCIIOT, HX
¢duznueckue cBoiicTBa

XHUMHUYECKHEe CBOMCTBA
MPEAETbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

OcoOeHHOCTH CBOUCTB
MYpPaBbUHOHN KHCIIOTBHI.
MHoroo0pa3sue kapOOHOBBIX
KUCJIOT

OcoOeHHOCTH CBOUCTB:
HeTpeIeIbHBIX 1
apoOMaTHYEeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
THIPOKCHKApOOHOBBIX KHCIIOT.




[IpencraBuTeMBBICITMXKAPOOH
OBBIXKHUCJIOT

64

65

66

[ToHsATHE O IPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT

CrniocoOblI noy4eHus u
pPUMEHEHHE KapOOHOBBIX
KHUCIIOT

CnoxHbie d(upHI:
TOMOJIOTHYECKHUH psifl, oO1as
dopmyia, uzoMepus u
HOMEHKJIaTypa

67

OU3NYECKUE U XUMUICCKHE
cBoMcCTBa 3(HHUPOB

68

Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU
peaKiuu, Ha OIpEACIICHHE
MOJIEKYJISIPHOM (OpMYyJIBI
OpPraHUYEeCKOro BEIECTBA

69

[IpakTuueckas padbora Ne 3.
Pemenne skcriepuMeHTATBHBIX
3a1a4 o Teme "KapOoHoBbie
KUCTO0ThI. ClioXHBIEAPUPHI"

70

71

XKupsr: crpoenue, pusnueckue
Y XMMHYECKHE CBOCTBA
(rumposnus)

OcoOeHHOCTH CBOWCTB JKUPOB,
COJIepKAINX OCTATKU
HeTNpeIebHbBIX KUPHBIX




KUCHOT. Kupsl B IpUpoJIe

72

Mpl11a Kak COJIM BBICILIUX
KapOOHOBBIX KUCIIOT, HX
Morotee aecteue. [lonstue o
CUHTETHYECKUX MOIOIIUX
cpeactax (CMC)

73

74

75

I'eneTnyeckas cBs3b
YII€BOIOPOAOB U
KHCIIOPOICOAEPKALIUX
OpPraHUYECKHUX BEIECTB
Pacuétel o ypaBHEHUAM
XUMHUYECKHUX PEAKIIUN

Cucremaruzanus U 00001IeHne
3HAHUU II0 TEME

76

OO61as xapakTepuCTHKa
YTJIEBOJIOB M KJIacCU(UKAITUS
yTJIeBOJIOB (MOHO-, TU- U
MOJIMCaXapHUIbl)

77

78

79

Momnocaxapuipsl: puznyecKkue
CBOMCTBA M HaX0KJICHIE B
npupoje

IIpuMeHeHne TIII0KO3bI, €€
3HAYEHUE B
KU3ZHEJESATEIbHOCTH
opraHusma

Jucaxapunpl: caxaposa,
MaJbTO32a U JIAKTO3a.
Haxoxnenue B npupoae u




IMPUMCHCHUC AHUCAXaprua0B

80

81

82

[Tonucaxapuabl: cTpoeHue
MaKpOMOJIEKYI, (PU3NIECKHE U
XHUMHUYECKHE CBOMCTBA,
NpUMEHEHHE

HOHHTI/ICO6I/ICK}’CCTBGHHBIXBOJ'I
OKHax

Pemrenne PaCUCTHBIX 3aaa4 Ha
OIIPCACIICHUC JOJU BbIXOdad
MMPpOAYKTA pCaKlUU OT
TCOPECTUYCCKH BO3MOKHOI'O

83

Cucremarusanus U 00001eHue
3HaHWI 110 pa3aeiny

84

85

86

87

KonTtponpsHas padora o Teme
"Kucnopoacoaepxarniue
OpraHUYecKHue coequHeHns"
AMUHBL: KTacCUpUKALHS,
CTPOEHHUE MOJIEKYJI, 001Ias
dbopmyna, uzomepusl,
HOMEHKJIaTypa U pU3NYeCcKue
CBOMCTBA
XumuueckuecBoncTBaanupaT
YECKMXaMHHOB

AHWINH: CTpOEHUE aHWINHA,

0COOEHHOCTU XUMHUYECKUX
CBOMCTB aHWJIMHA

88

CrniocoOsl nosydeHus u
NpUMEHEeHHEe i (aTHIECKUX




aMHHOB

89

AMHMHOKHCIIOTHI:
HOMEHKJIaTypa 1 U30MepHs,
¢u3uueckue cBOMCTBA.
OTI[CHBHBIGHPGI[CT&BI/ITGHI/I o-
AMHHOKHUCIIOT

90

XHUMHUYeCcKre CBOMCTBA
aMUHOKHCIIOT, UX
OMOJIOrMYeCcKOe 3HAUYCHUE
amuHokucioT. CUHTE3 U
TUAPOTU3IETITUIOB

91

92

benku kak npupoaHbie
MOJIUMEPBI; CTPYKTYPhI OCJIKOB

XUMHYECKHECBONCTBAOEIKOB

93

A3zoTcoaepikaiue
FeTepOIII/IKHI/ILIeCKI/IC
coequHeHus. HyknenHoBbie
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruveckas poib

94

[IpakTuueckas pabora Ne 4.
Pemenne skcnepruMeHTaAIBHBIX
3aJa4 1o TeMe
"A3oTcoaepkaiue
OpraHUYecKHue coequHeHus"

95

[TpakTiueckast pabora Ne 5.
Pemenne skcnepruMeHTATBHBIX
3a1a4 o teme "Pacno3HaBanue
OpraHUYECKUX COCTUHEHUI"




96

KonTtponsHast pabora o Teme
"A30TcoaepKalme
OpPraHUYEeCKHE COCTUHEHUS"

97

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOJBI UX
CHUHTE3a —II0JIMMEpHU3alus 1
MMOJIMKOHICH AL

98

99

10

10

10

ILmactmaccel. YTunuzanus u
nepepadoTKa MIacTUKa

DacToMepbl: HaTypaJIbHbIN
CUHTETUYECKHUE KayUyKH.
Pe3una

Bonokna: HAaTYpaJIbHBIC,
HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepLI
CIICIUAaJIbHOI'O HAa3HAYCHU A

[TpakTryeckas padora Ne 6.
Pemienne skcnepruMeHTaIbHBIX
3amad 1mo reMe ""Pacrio3HaBanne
IUIACTMAacCC Y BOJOKOH"

O000111eHNEe U CUCTEMATU3 AL
W3Y4YEHHOT0 MaTepuaa Io
TeMe "BbICOKOMONEKYIIIpHBIE
coequHeHus"

OBIIEE KOJIMYECTBO YACOB
[10 ITPOIT'PAMME

102




11 KJIACC
Ne

KoanuecTBouacoB

Haramzy = DuaekTpoHHbleHU(pPOBHIEOOPaA3O
n  Temaypoka Bc  Konrpoabnnl  IIpakTHuecku
YyeHHu s BaTeJIbHbIEpecypchl
/ ero  epadorTsbl epaldoThbl
n
1 AtoMm. CocTaB aTOMHBIX sIEP. 1
Xumuueckuit snement. M3otombl
5 CrpoeHne 3IIeKTPOHHBIX 000JI0YeK 1
aTOMOB, KBaHTOBBIC YHCIIa
3 Knaccudukanus xumuaecknx 1
3JIEMEHTOB (S-, -, d-, f-a;eMeHThI)
4 Pacrnipenenenue 371eKTpOHOB MO 1
ATOMHBIM OpOUTAIISIM
ONeKTPOHHbIE KOH(UTYpAIIK aTOMOB
5) AJIEMEHTOB B OCHOBHOM U 1
BO30YKIAEHHOM COCTOSIHHH
6 ONEeKTPOHHBIEKOH(PUTYPATUUHOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ileproauueckuii 3aK0H U
[Tepuonuueckas cucreMa XUMHYECKUX
7 sanemenTtoB J[. 1. Menpaeneena, cBs3b C 1
COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1

HMHU ITPOCTHIX U CJIOKHBIX BCUICCTB 110




rpynmnam U nepuojam

10

11

Cucremarusanys U 0000IeHNE 3HAHUN
10 TEME

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
BonopoaHascasss.
MeXMOJEeKyIIpHbIEB3AMMOACHCTBUS

BanenTHOCTE 1 BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBS3b
BHGKTpOHHOﬁ CTPYKTYPBI MOJICKYII C UX
TCOMCTPUUICCKUM CTPOCHUCM

12

IIpencraBnenus 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

13

BemecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTAJUIMYECKUX PEHIETOK U CBOMCTBA
BEIIIECTB

14

15

16

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
IIpencraBnenue 0 KOTIOUAHBIX
pacTBopax

HcTrHHBIE paCTBOPHI: HACBILIEHHBIE U
HEHACBIIICHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

CriocoObIBBIpaKEHUSIKOHIIEHTpAIIMKpac
TBOPOB

17

Pemenue 3amad ¢ ucnoyib30BaHUEM
HOHATHH "MaccoBas JOJIA
pacTBOp&HHOTO BemecTBa', "MospHas




KOHLEeHTpauus"

18

19

Knaccudukanust 1 HOMEHKIIaTypa
HEOPTraHUYECKUX BEIECTB

Cucremarusanys 1 0000IeHNE 3HAHUI
10 TEME

20

KonTtponpHas pabora mo Temam
"Crpoenue atoMma. Ilepnoanueckuit
3akoH u [leproauyeckas cucrema
XUMHYECKHX d1eMeHTOoB /JI. H.
Mengeneena", "CTpoeHue BelecTBa.
MHoroo6pa3ueseniecTs"

21

22

Knaccudukanus XuMU4ecKux peakiui
B HEOPraHMYECKOW U OpraHUYeCcKon
XUMHHU. 3aKOH COXPAHEHUS] MaCChl
BEILIECTB; 3aKOH COXPaHEHUs U
IpeBpalleHHs SHEPTUH IpU
XUMHUYECKHX PEeaKLUsiX

TennoBble 3¢ (HeKThl XUMUYECKUX
peakuuii. TepmoxumMudeckue
ypaBHEHUS

23

Brruucnenus no ypaBHEHUSAM
XUMUYECKHUX PEAKLIUN U
TEPMOXUMHUYECKUM YPaBHEHUAM

24

25
26

CKOpOCTh XUMHUYECKOHN peakinu, e
3aBUCUMOCTH OT Pa3JIMYHBIX (DaKTOPOB.
Kartanu3 u karanuzaTopsl

I"'omorennbien T CTCPOIrCHHBICPCAKIINU

[IpakTuueckas padora Ne 1 o reme




"BausiHue pa3nUYHbIX (GaKTOPOB Ha
CKOpPOCTbh XUMHYECKOU peakiuu"

27

28

29

OO6patumMbie 1 HEOOpATUMBIE PEAKIINU.
XUMHUYECKOE PABHOBECHUE

[TpakTrueckas padora Ne 2 o Teme
"BistHue pa3nudHbIX GakTopoB HA
MOJIO’KEHNE XUMUYECKOTO paBHOBECHS"

DIIEKTPOTUTHIECKAs JUCCOIIHAITHSI.
CwibHBIC U CTa0bIe DJICKTPOIUTHI.
CreneHpaucCoHaun

30

WNonnoe npoussenenue Boapl. Cpena
BOJ/IHBIX PacCTBOPOB.
Bonoponnsiitnokaszatens (pH) pactBopa

31

32

33

I'maponus coneit. Peakuuu,
IIPOTEKAIOIME B PaCTBOPAX
AIIEKTPOJIUTOB

[TpakTuyeckas padora Ne 3 o Teme
"XuMu4ecKre peakliuy B pacTBOpax
AJIEKTPOIUTOR"

OKHUCITUTENFHO-BOCCTAHOBUTEIHLHEIE
peakuuu. Baxuenme OKUCIUTENN U
BOCCTAaHOBUTEIIHN

34

MeToa 3MeKTpOHHOTO (3JIEKTOHHO-
MOHHOT0) OanaHca

35

36

DJIeKTPOJIN3 PaCTBOPOB U PACILIIABOB
BEIIIECTB

Pemennes aaavYpas3IMIYHbIXTUIIOB

37

Pemenmnes aaaq4pas3IndYHbIXTUIIOB




38

Cucremaruzanusa 1 00001IeHrE 3HAHUN
1o TeMe "XuMudeckue peaxuuun"

39

40

41

KonTtponpHas pabora o Teme
"Xumuueckue peakuu"

ITonosxeHne HEMETAIIOB B
[Tepuoauueckoil cucteMe XMMUYECKUX
snemenToB 1. Y. Menaeneesa u
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
Du3nyecKkrecBOMCTBAHEMETAIIIIOB

ANOTpOIUST HEMETAJUIOB (Ha TIpUMepe
KHCITI0poJia, cepsl, hocdopa u yriaepoaa)

42

Bonopon: nomyuenue, pusndeckue u
XUMHYECKHE CBOMCTBA. [ MapHIbI

43

44

45

46

l"anorensl: HaXOX/IEHUE B IPUPO/IE,
CHOCOOBI OMyYeHHUS, PUIUICCKUE U
XUMHYECKHUE CBOMCTBA

I"anorenoBoopoael. Baxkueiiiue
KHCJIOPOJICOIEPIKALIUE COEAMHEHUS
TaJIOTEHOB

JlabopaTopHble U IPOMBIILIICHHBIE
CIOCOOBI OTYyYEHUS TaJOTEHOB.
IIprMeHeHne rajJoreHoB U ux
COCJIMHEHU

[IpakTuueckas padora Ne 4. Pemenue
HKCIEPUMEHTAJIBHBIX 3a/a4 10 TEME
"T"anmorensr”

47

Kucnopon: mabopaTopHbie u
IMPOMBIIIJICHHBIC CIIOCOOBI IIOJIYUCHMA,




bu3HYECKrEe M XUMUIECKHIE CBONCTBA.
O3o0H. [IpuMeHeHueKucIOpOaa U 030HA

48
49

OKcuibl ¥ IEPOKCUIBI

Pemennes a1avPa3JIMIHBbIXTHUIIOB

50

Cepa: HaXOXKIEHUE B IPUPOJIE, CITOCOOBI
MOJTy4eHUs], PUINICCKUE U XUMUICCKHE
CBOMCTBA

51

52

53

CepoBonopo, cynbhuabt
Kucnopozaconepxamiye coeTmHeHUS

cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHUCIIOTHI

[IpakTuyeckas pabora Ne 5. Pemenue

SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Cepa u e€ coequHenus"

54

A30T: HaXOXKJICHHE B IIPUPOJIE, COCOOBI
MOJIy4eHUs, PU3NYECKUE U XUMUUECKHE
cBOIcTBa. AMMUAK, HUTPU/IBI

55

56

57

Kucnoponconepxaniue coequHeHUS
aszora. OcOOEHHOCTH CBOMCTB a30THOM
KHUCJIOTHhI

IIprMeHeHne a30Ta U ero COeANHEHUN.
A3oTHBICY1OOpEHUs

®ochop: HaxoKAEHUE B IPUPOJIE,
CrocoObI ONMy4YeHUs!, PUINIECKUE U
XuMH4Yeckue cBoiicTBa. Dochuapt u

dochun

58

Oxkcuasl hochopa, pochopcoaepxarniie
kucaoTbl. Conu pocopHON KUCTOTHI




[Mpumenenne docdopa u ero

59 .
coenuaeHuit. ®ochopHbieyn00peHUs
[IpakTuyeckas pabora Ne 6. Pemenue

60  JKCHepUMEHTAITBbHBIX 33/1a4 110 TEME
"A30t u pochop u ux coenuHeHU"
VYTiaepo: HaX0XKACHUE B IPHPOJIE,

g1 = AVIOTpOmHbIe MO (PUKAIIHH;
duznYecCKre 1 XUMUIECKIE CBOHCTBA,
IPUMCHCHUE
Oxkcun yrinepona(ll), oxcun

62  yrunepona(lV), yronpHas kuciaora u e€
COJH

63  PemeHuesanaupa3iuuHBIXTHIIOB
Kpemunii: Haxo1eHUE B IPUPOJE,

64  cnocoOsl momy4yeHus, GU3NIECKUe 1
XHMHYECKHUE CBOMCTBA

65 Oxkcun kpemuus(1V), kpemHueBas
KHCIIOTA, CHITUKATHI
[IpumeHeHne KpeMHUS U €To

66 coenuHeHuil. CTEKII0, €ero nojaydeHue,
BU/JIbI CTEKJIA

67  PemeHnesanadpazIuIHBIXTHIIOB

68 CucremaTu3aiys U 0000IIeHHe 3HAHUN
o teme "Hemeramibr"

69 KonTpomnpHas pabota mo Teme
"Hemeransr"

20 AHanu3 pe3yinbTaToB KOHTPOIbHON

paboThI, KOPPEKITUS OMIHOOK




71

72

IIonoxenue MeTaJIoB B
[Tepuoauueckoit cucteMe XUMUYECKUX
DJIEMEHTOB.
Oco0EHHOCTHCTPOCHUSIICKTPOHHBIX00
0J104€KaTOMOBMETAIVIOB

OO6mue ¢puznueckue CBOMCTBa
metauioB. [IpuMeHeHne METauIoB B
OBITY ¥ TEXHHUKE

73
74

75

CmiaBeiMetarioB. Koppo3usmeranion
Pemenune3agaupa3nMuHbIXTUTIOB

DNEKTPOXUMHUYECKUH Psijl HAlPsHKEHUH
MeTauioB. O0Iue crocoOb! MOTy4YeHUs
METAJIJIOB

76

O6mas xapakrepuctuka metayioB |A-
rpyms! llepruoanyeckoi cucteMsl
XUMUYECKHX 1eMeHTOoB. Harpuii n
KaJIMii: moiay4yeHue, pusnueckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COCAUHEHUN

77

78

O6mas xapakrepuctuka metayo |A-
rpynms! lleprnognueckon
CUCTEMBIXMMHUYECKHX JIEMEHTOB.
Maruuii 1 KaJIbLHN: I0JIy4YeHue,
¢du3nueckre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHNE IPOCTHIX BEILECTB U UX
COeTMHEHNN

JKEcTKoCTh BOIBI U CIIOCOOEI €8
yCTpaHEHUS




79

ANIOMHMHUI: TIOTydeHue, (GU3ndecKue u
XUMHYECKHE CBOMCTBA, IPUMECHEHHE

80

AmdoTepHbIe CBOICTBA OKCHA U
THJIPOKCUA ATFOMHUHUS,
THJIPOKCOKOMITIICKCHI aTFOMUHHUS, UX
NpUMEHEHHE

81

82

Pemennes aaavypas3IM4YHbIXTUIIOB

[TpakTuueckas padora Ne 7. Pemenue
SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Mertauibl TJ1aBHBIX oArpymmn"

83

OO0m1as XxapakTepUCTUKa METAILIOB
no0ouHbIX noarpynn (b-rpymnm)
[Tepuonuueckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB

84

duznueckre 1 XUMUYECKHE CBOMCTBA
XpOMa U €ro COeIUHEHUN, UX
MIPUMEHEHUE

85

86

87

Baxwuelimme coeMHEHNs] MapraHia.
Ilepmanranar kaius, €ero
OKHCJIUTEIbHBIE CBOKCTBA
Pusnyeckue 1 XMMUYECKUE CBOMCTBA

JKenesa u ero coenuHeHun. Ilomydenue
Y IPUMEHEHUE CIUIABOB JKelle3a

duznueckre 1 XUMUYECKHE CBOMICTBA
MEJIU U €€ COCIMHEHN, UX IPUMEHEHNE

88

dusnyeckre 1 XUMHYECKHE CBOMCTBA
IITHKA U €T0 COeTUHEHNM, NX
MIPUMEHEHUE.




I'mApOKCOKOMIUIEKCBILIMHKA

89

90

[TpakTuueckas padora Ne 8. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME
"Mertauisl TOOOYHBIX oArpymm"”

Pemennes a1avPa3JIMIHBbIXTHUIIOB

91

O00011IeHNE U CUCTEMATHU3ALHS
W3YYCHHOTO MaTepuaa o TeMe
"Mertaisr"

92

93

94

KonTtponsHas pabora o Teme
"Metamib"

AHanu3 pe3yabTaToB KOHTPOJIbHOMN
paboThI, KOPPEKIIHS OIMHUOOK

Ponp xumuu B odecrieueHun
YCTOfIqHBOFO Pa3BUTHA YCIIOBCUCCTBA.
Ilonstue o HAaY4YHBIX MCTOHax
HCCICa0BaHus BCIICCTB

95

Hayunble npuHIAIIBEI OpraHu3annuy
XUMHYECKOTO MPOU3BOJICTBA.
[TpoMmblIIeHHbIE CIOCOOBI MOTYYSHUS
BOKHEUIIINX BELIECTB

96

XUMHUYECKOE 3arpsi3HEHNE
OKpYKalOIIEH Cpelibl U €ro
MOCJICACTBUS

97

98

X¥MHS U 310pOBBE UEIOBEKA.
JlexapcTBeHHBIE CpeCcTBA

Xumus numu. Ponb XuMuu B
obecreyeHny MUIIEBOH 0€30IMaCHOCTH

99

Kocmernueckue u napdromepHbie




cpeactsa. beiToBas xumus

XuMUs B CTPOUTENBLCTBE. Baxkuenime

éO CTPOUTEINIbHBIC U KOHCTPYKITUOHHBIE 1
MaTepUabl
10 XUMHS B CEJIbCKOM XO3SMCTBE.
1 Opranndeckue 1 MUHEPAIbHbBIC 1
yao0peHus
10 Cucremarusanys 1 0000IeHNE 3HAHUI 1
2 10 TeMeE
OBLIEE KOJIMYECTBO YACOB I10 10
ITPOTPAMME 2







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 11 kimacc/ Epemun B.B., Ky3emenko H.E., Jlpoznos A.A., Jlyaun B.B.; mon
penakuueit Jlyanna B.B., O6miecTBo ¢ orpaHuueHHON OTBETCTBEHHOCTHIO «JIPODA»;

AxnmonepHoe obmectBo «M3natenbcTBo «IIpocBerieHue

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






