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PabGouass mporpaMma 1mo XMMHUM Ha YPOBHE CPEAHEro 00IIero oOpa3oBaHU
pa3zpaborana Ha ocHoBe DenepanmbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepanbHO 00pa3oBaTEIBLHOM MpOrpamMMbl cpeiHero ooiiero oopazosanusi(DOIT
COQ), npencraBieHHbIXx B DenepaqbHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
craggapre COO, c¢ yuérom KoHuenuuu mnpenonaBaHus yY4eOHOro IpeaMmera
«Xumus» B 00pa3oBareNbHbIX opraHuzanusax Poccuiickoit ~ ®Depaepaiuu,
peaM3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIC IPOTPAMMBI, 1 OCHOBHBIX MOJI0KEHUN
«Ctpareruu pa3Butusa BocnuTanus B Poccuiickoit deaepannu Ha nepuoa a0 2025
rona» (Pacnopsbxenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIYOJEHHOTO HW3YUYEHUsI 3aHMUMAEeT BaKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4YHOro oOpa3oBanusa yuammxcs 10-11 xmaccos.
W3yuenue mpeamera, peanuzyeMoe B YCIOBUAX JuddepeHInnpoBaHHOTO,
npopUILHOTO OO0y4YeHMs, MPU3BAHO OOECIeyuTh 00I1Ieo0pa3oBaTebHYI0 U
OOIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO st
ajanTalyyd UX K ObICTPO MEHSIOUIMMCS YCIOBHUSAM KU3HU B COLIUYME, a TaKXKe st
MPOJIOJDKEHUs OOy4YeHHUsS] B OpraHHM3alusax MpodhecCHOHAIBLHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISETCS OJHOU U3 MPUOPUTETHBIX JUCIMUILIMH.

B mnporpaMmme mno XMMHM Ha3HAu€HUE TMpeaMeTa «XUMHUS» MOTydaeT
NoAPOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBUM €  OCHOBONOJIAraloUUMU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIeJeH, coaep KaHus,
pe3ynbTaTOB OOydYeHHS W TPeOOBAaHWW K YPOBHIO TOJITOTOBKH BBIITYCKHUKOB.
CBHUIETETECTBOM TOMY SIBJISIIOTCS CJIEIYIONIME BBIMOIHSIEMBIE MPOTrPaMMOM IO
XUMUU PYHKIHH:

e HMH(QOPMALMOHHO-METOJUYECKAs, peaju3alus KOTOpolh obecrneynBaer
MOJIy4Y€HHE TPEACTaBICHUS O UENAX, COAEpKaHUHU, OOIIEH cTpaTeruu
oOy4eHHs, BOCIUTaHUS U PA3BUTHUSI 00YUAIOIIUXCSl CPEACTBAMU MIPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHU3alMOHHO-TUIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
OMpeNeNICHHE: TPUHIUIOB CTPYKTYPUPOBAHUS U TMOCJIEA0BATEILHOCTH
M3yUYeHHsS y4yeOHOTo maTepuana, KOJWYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTepUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX JOCTHXKCHHN OOydJarouuxcs B
paMKax HWTOTOBOM arrecTtalid B (OpME €IMHOTO TOCYJIapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma asis yriyOIEHHOTO U3YUCHUST XUMUH:

e YCTaHABIWBAaeT WHBAPUAHTHOE MPEIMETHOE COJEpKaHHEe, 00s3aTelbHOE
JUIsE W3y4YeHUs] B paMKax OTACNbHBIX MpoQuiel, mnpeaycMaTpuBacT



pacupeneieHue W CTPYKTYPUPOBAaHHE €ro 10 KjaccaM, OCHOBHBIM
COJIEp>KaTEJIbHBIM JIMHUSAM/pa3zieniaM Kypca;

e 1aéT NpuUMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PEKOMEH,TyEeMOTro JIsl
U3Yy4YEeHUS OTJEIbHBIX TEM;

e IMpejularaeT MNPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyUYEHUS Y4eOHOrO
Marepuana ¢ y4€TOM JIOTUKM MOCTPOEHHUS! Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JTaET METOJIMYECKYIO MHTEPIPETALMIO LEJNeH U 3a/1ay U3y4YeHHsl IpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOumiero o0pa3oBaHUs, COAEPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX ~ PE3YJIbTAaTOB OCBOEHUSI OCHOBHOW 00pa3oBaTelbHON
MpOrpaMMBbl CpesIHero o01ero oOpa3zoBaHUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEAMETHBIX), a TAKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HaBaTEIbHBIX JACHCTBUN  0OydYaromierocs IO OCBOEHHUIO
coJiep KaHus IPEeIMETA.

[Io Bcem Ha3BaHHBIM NO3ULHUSAM B IPOrpaMMme MO XMUMHUHU MPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHUMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus. 3a rpejesiaMyi YCTaHOBJICHHOM MPOrpaMMOii 0 XUMUHU 00513aTeIbHOM
(MHBapHAHTHOW) COCTAaBISIONICH CcoJepKaHUsl y4eOHOro mpeamera «XuMUsDH)
0CTaéTcs BO3MOKHOCTh BEIOOpA €ro BApUATUBHOM COCTABJISIONIEH, KOTOpas JOJIKHA
OTPEIENITHCS B COOTBETCTBUM C HAMPABIEHUEM KOHKPETHOT'O MPOQUIs O0yUeHHS.

B coorBercTBUM ¢ KoHUenTyanbHbIMH monoxeHusmu ProC COO o
Ha3HAYeHUH NpeaMeToB 0a30Boro u yriyOJn€HHOro YpOBHEHl B cucTeMe
nuddepeHiupoBaHHOr0 OO0y4YEeHHUsT Ha yPOBHE CpeaHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO W3Y4YEHHUsI HalpaBieH Ha pealn3aluio
IIPEEMCTBEHHOCTH € MOCAEAYOIIMM 3TAllOM MOJIyYEHUS] XUMUYECKOT0 00pa30BaHus
B pPAaMKax H3y4YEHHs CIHELUUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHX
JUCIUIUIMH B By3aX U OpraHu3alusax cpeHero npopecCuoHaIbHOr0 00pa3oBaHusl.
B aroli cBs3u n3ydenue npeaMera « XMMHUs) OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paclIMpeHre M YIUIyOJIeHHE TEOPETUYECKOM M NPaKTUYECKOM IMOATOTOBKHU
oOy4arommxcs, BbIOPABIINX ONPENEAEHHBIM NPOPUIb 00yUYeHHUs, B TOM YHCIE C
NEPCHEKTUBOM  MOCIAEAYIOIIEro IMOJYyYEHUS] XUMHUYECKOro o0pa3oBaHus B
opranuzanusx mnpodeccuoHaabHOro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBanuit ®I'OC COO k maaHUpPyEeMBIM pe3yJibTaTaM OCBOSHHUs (peaepanbHON
o0Opa3oBaTeIbHOM MPOrpaMMBbl CPEIHETO O0IIEro 00pa30BaHUs U3yUEHUE TTpeAMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a]1ay BOCHUTAHUSA U COLMAIBHOTO
pa3BUTHs OO0ydarmuxcs, Ha (QopMUpOBaHHE Yy HHUX OOIIEHHTEICKTYalbHbIX
yMEHUH, YMEHHUI palMoHaNIM3alud y4eOHOTrO TpyJa M 00O0OIIEHHBIX CIIOCOOOB
NEeATENbHOCTH, UMEIOIIMX MEXIUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKTep.



CocTtaBnsomuMy peaMeTa « XUMUs» Ha YPOBHE YIiayOJIEHHOTO M3ydeHUs
ABISAIOTCA  yIuIyOnéHHble Kypchl — «Opranuyeckas xumus» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuy MoAX0A0B K OTOOPY M CTPYKTYpPHOM
OpraHu3allid COJAEp>KaHUA STUX KypCOB B NPOrpaMMe MO XUMHUU 33 OCHOBY
npuHATH nojoxeHuss GI'OC COO o paznuuusx 6a30BOro u yriry0iaEHHOTO YpOBHEH
U3y4EHHUS MIpeIMeTa.

OcHoBy coaepxaHusi KypcoB «Opranumdeckas xumusi» u «OOmas u
HEOPraHUYECKasi XUMHUS» COCTaBISIET COBOKYNHOCTh NPEIMETHBIX 3HAHUU W
YMEHHM, OTHOCALUIMXCA K 0a30BOMY YpPOBHIO HM3Yy4EeHMs MpeAMeTa. JDTa cucreMa
3HAaHMM TMOJydYaeT ONpeNeIEHHOE TEOPETHUECKOE JIOMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOMTH CYIIIECTBEHHO OOJIBIINM 00hEM (PaKTOJIOrMYECKOr0o MaTepuala.
Tak, Ha yrayOn€HHOM ypOBHE H3Yy4YeHHs NIpeaMeTa oOecredeHa BO3MOXKHOCTH
3HAYUTENILHOTO YBEJINYEHUs 00BbEMa 3HAHUI 0 XUMUYECKHUX 3JIEMEHTax U CBOMCTBaxX
WX COEMHEHUIN Ha OCHOBE PACIIMPEHUS U YIIIyOJIeHUS IPEACTABICHUI O CTPOEHUHN
BEIIECTBA, XMMHYECKOW CBS3M M 3aKOHOMEPHOCTSAX TMPOTEKAHHS PEaKInid,
paccMaTpUBAaEMBIX C TOYKM 3PEHHMS] XMMHUYECKOH KHUHETHKH W TEPMOJWHAMUKH.
Nzyuenue nepuoguueckoro 3akoHa u Ilepumonmyeckoil cHCTEMBl XUMHUYECKHX
AJIIEMEHTOB 0a3MpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MIPEICTABICHUSX
O CTpPOEHUM aroMa. XHUMHYECKas CBs3b OOBSACHSAETCS C TOYKU 3pEHUs
HPHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHus] MEeXaHu3MOB e€ oOpa3oBaHus. V3ydeHHE THIOB pEaKUUid OTOIHAETCS
dbopMUpOBaHHEM TMpPEACTAaBICHUN 00 JJIEKTPOXMMHUYECKUX TMpoIeccax U
3JIEKTPOJIN3E PACIIaBOB M PaCTBOPOB BEILIECTB. B Kypce opraHnueckoi XuMuu npu
PAacCCMOTPEHUHM PEAKIIMOHHOMW CIOCOOHOCTH COEIMHEHUN yIensieTcsi 0coboe
BHHUMAaHHE BOIPOcaM 00 3JIEKTPOHHBIX 3P (eKTax, O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaxX ¥ MEXaHU3Max peakiui.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEP)KaHKNE KyPCOB XUMHH YTy O0JIEHHOTO
YPOBHSI M3y4€HHUSI JIJIsl KJIACCOB OMPEIEIEHHOTO MPOQuiIs (T1aBHBIM 00pa3oM Ha HX
CTPYKTYpPY M XapakTep JOMOJHEHHM K OOIed cucteMe NpeAMETHBIX 3HaHUMN)
OKa3bpIBAIOT BIUSHUE CMEXHBIE MpeAMEThl. Tak, Hampumep, B COJCpKaHUH
npeaMeTa A KJIAcCOB XMMHUKO-(pu3nyeckoro npoduis 00ib110e 3HauyeHue OyayT
UMETH JIEMEHTHI y4eOHOro MaTepuana rno oomei xumuu. [Ipu u3yuenun npeamera
B JIaHHOM CJIy4ae akUeHT OyJeT cielaH Ha OOIIHOCTh METOJIOB IO3HAHUS,
OOITHOCTh 3aKOHOB U TEOPHI B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS TEOPUS
(MoneKyJsipHast Teopusi B PU3UKE), 3aKOHBI COXPAHEHHS MacChl M DHEPTHH, 3aKOHBI
TEPMOAMHAMHKH, SJICKTPOJIH3a, IPEACTABICHHUS O CTPOSCHUH BEIIECTB U JIPYTOE.

B To e BpemMs B colepKaHHMU MpeaMera JUid KJIacCOB XUMHKO-
Oounosornyeckoro npoduiist OONbIINKA yIENbHBIA BeC OyJeT UMETh OpraHuyecKas
xumus. B 3ToM citydae mpenocTaBiisieTcss BO3MOXKHOCTB JIJIsl 00iee 00CTOATEILHOTO



paccMOTpPEHUs XUMUYECKOW OpraHu3aluy KIETKHA KaKk OMOJIOTMYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJST, K IPUMEPY, TAKUE CTPYKTYPHBIE KOMIIOHEHTHI, KaK
JUTUABI, OCIKH, YTIIEBOIbI, HYKJIEMHOBBIE KUCIOTHI U apyrue. [Ipu sTom 3HaHus o
COCTaBE€ M CBOMCTBAaX MPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILIECTB
CIIy’KaT OCHOBOHM JJIsl M3y4YE€HHs CYLIHOCTH MpPOILECCOB (POTOCHMHTE3a, AbIXaHUS,
MULLIEBAPCHUSL.

B mumane ¢GopmupoBaHHS OCHOB HAy4YHOIO MHUPOBO33PEHHMS, OCBOCHHS
OOIlIEHAYYHBIX METOJO0B MTO3HAHUS U OIbITA MPAKTUYECKOTO0 MPUMEHEHHS HAYYHBIX
3HaHUN W3y4YeHHe NpenMera «XUMHUsDH Ha YIrIIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpeaMeTaMHu, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOnactell «EcrecTBeHHO-HAay4yHBIE MpenMeThl», «MaTeMaTtuka u
nHhopmaTrKa» u «Pycckuii sI3bIK U TUTEpaTypay.

[Ipu uzyyenuu yueOHOTO npeameTa « XuMus» Ha yriyOJIEHHOM YPOBHE TakKe,
KaK Ha YPOBHE OCHOBHOI'O M CpPEeIAHETo 00I1ero oopa3zoBanus (Ha 6a30BOM YPOBHE),
3a/jayeil MepBOCTENEHHON 3HAYMMOCTU SBJISETCS (OPMHPOBAHHE OCHOB HAyKHU
XUMUU KaK 00J1aCTU COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUUECKOMN AEATENBHOCTH
YEJI0BEKa U OJIHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. Pelienue 3Tou 3a1aun Ha
yriyOJEHHOM YpOBHE M3YYEHHs IMpeAMeTa NpearnosiaraeT pealn3aluio TaKhX
1eJIeH, Kak:

e (QopMupoBaHuE TPEACTABICHHUI: O MaTEPUATILHOM E€IMHCTBE MHpA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBIICHUN MPUPOJIbI, O MECTE XUMHUU B
CHUCTEME €CTECTBEHHbIX HayK M e€ Beayuiedl ponu B oOecrnedeHuu
YCTOMYMBOTO  pPa3BUTHSA  YEJOBEYECTBA: B  PEHICHHUH  MPoOJeM
HKOJIOTUYECKOM, YHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B pa3BUTUHU
MEIUIMHBI, CO3JJaHUU HOBBIX MATEPHUATIOB, HOBbIX UICTOYHUKOB YHEPIUU, B
00eCreuYeHnn PalMOHATBFHOTO MPHUPOIONOIb30BaHus, B (OPMUPOBAHUU
MHPOBO33pEHUs U OOIIEH KyJIbTyphl UEJOBEKa, a TaKKe IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO M IPUPOHOMN CPEJE;

e OCBOCHME CHCTEMbl 3HAHWH, JIEKAINMX B OCHOBE XUMHYECKOMU
COCTABJISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPa: QyHAAMEHTAIbHBIX
MOHSTUN, 3aKOHOB M TEOPHUM XHMHUHU, COBPEMEHHBIX MPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKNX 3aKOHOMEPHOCTSX MPOTEKAaHUs XUMHYECKUX PEaKUUil, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINX
HAYYHBIX [TPUHIUIIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOy4Jaronmxcs OCO3HAHHOTI'O [TOHUMaHUSA
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHYECKUX 3HAHMM i1 OOBSICHEHUS
KJIFOYEBBIX M€ M TpoOjeM COBPEMEHHOW XUMUU, HJisi OOBSCHEHUS U



MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYUYHYIO MPHUPOJY;
IPAMOTHOTO PEIICHUS IPOOJIeM, CBI3aHHBIX C XUMHEH, ITPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKHU C MO3UIMI DKOJIOTHUYECKON 0€30ITaCHOCTH MOCIIEICTBUM
OBITOBOM U TPOU3BOJCTBEHHOW [IEATEIIBHOCTH YEJIOBEKAa, CBS3aHHOU C
XUMUYECKUM TTPOU3BOJICTBOM, UCIIOJIL30BaHUEM U TIEPEPAOOTKOM BEIIECTB;
yriyOJeHue NPeICTaBICHUN O HAYUYHbBIX METO/IaX MMO3HAHUs1, HEOOXOAUMBIX
JUIsL TIPUOOpETeHUsT YMEHUW OpPUEHTUPOBATHCS B MHPE BEIIECTB U
OOBSICHCHUS XHMHYCCKHX SBICHHUM, HMMCIOMHUX MECTO B IPHUPOJE, B
MPAKTUYECKOMN JIEATEIIbHOCTH Y MOBCEIHEBHOM )KU3HU.

B nmane peanuzanuu nepBOoOuYEpEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOLIUX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeHEro oOIIero oOpa3oBaHUs NMPU H3YYECHUU
npeaMera «XuMHs» Ha  yriayOn€HHOM  YpPOBHE OCOOYH0  aKTyalbHOCTh
MPUOOPETAIOT TaKKE LIETU U 3a7a4i, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TI03HABAEMOCTH SBJIICHUHM TPUPO/IBI,
YBOKEHUS K TMPOIECCY TBOpUYECTBA B O0O0JIACTH TEOPETHUYECCKUX U
MPUKIAAHBIX WCCIECNOBAaHUNA B XUMHH, (DOPMUPOBAHHE MHUPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHEC MOTHBAIMM K OOYYCHHMIO W ITO3HAHHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCHHUTAaHWUIO  HAa  OCHOBE  YCBOCHHUS
00IIeYeIIOBEYSCKHX IIEHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKHUX
criocoOHOCTe oOydJaronuxcsi, (GOpPMHPOBAHWE Y HHX CO3HATEIBHOTO
OTHOIIEHUS K CamMoO0Opa3oBaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIEITHON MPOo(deCCHOHAIBHOM M 00IIECTBEHHOM JCSITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBI0 M TIOTPEOHOCTH B
3710pOBOM 00pa3e KU3HU;

dbopMHUpOBaHHE YMEHHH W HAaBBIKOB Pa3yMHOTO IPHUPOIOIOIb30BAHHUS,
Pa3BUTHE SKOJIOTHYECKOM KYJIBTYPBhI, TPUOOPETECHHUE OIBITAa OOIIECTBEHHO-
MOJIE3HOM DKOJOTUUECKOHN eSITEIbHOCTH.

OO01Iee 9rCIIo 9acoB, MPETYCMOTPEHHBIX M1 M3YYCHHUS XUMHUH Ha yTITyOJIeHHOM
YPOBHE cpeaHero o0Iero oopa3oBanus, coctaBisieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Heiento), B 11 knacce — 102 gaca (3 yaca B Heeni0).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernvyeckre OCHOBbI OPraHUYECKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, TIPEJICTABIIEHNE O MHOT000pa3nu
OPTaHUYECKUX COCIUHECHUN.

DNEeKTPOHHOE CTPOEHHE aToMa YIrjiepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalieHTHble BO3MOXHOCTH aToma Yriepoja. XHUMHUYEcKas CBsI3b B
OpraHUYeCcKUX COeAMHEHUSIX. TUIBI THOPUIN3AIIMKY ATOMHBIX OpOUTANICH yTiepoa.
Mexanu3mbl  00pa3oBaHUsS KOBAJ€HTHOW CBsi3M (OOMEHHBIM M JIOHOPHO-
aKUENnTOpHbINA). TUnbl NEepeKpbIBaHHUS aTOMHBIX OpOUTaNe, G- MU T-CBS3U.
OpunHapHasi, BOMHAas W TpolHas cBs3b. CrocoObl pa3pbiBa CBS3EH B MOJIEKYJIax
opranudeckux BemecTB. [loHsiTue 0 CBOOOJHOM paaukane, Hykieoduiae Hu
anekTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHennii A.M. bytiepoBa u
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHUYECKUX COeAMHEHUU. MONeKyJIsapHble U  CTPYKTYpHbIE (HOPMYIIBL.
CtpykTypHble GOpMyJbl Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHasl,
ckenetHas. M3omepus. Buuabl wW30MepUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DnekTpoHHbIE 3P (HEKTHI B MOJIEKYIaX OPraHMYEeCKUX COeTMHEHUHN (MHAYKTUBHBIN U
ME30MEPHBIN 3PPEKTHI).

[IpencraBienne o KiacCUPUKAIMK OpraHUYecKux BemiecTB. [loHaTne o
dbynkuronansHoM rpymme. ['omonorus. ['omonoruueckue psansl. CucreMaTuyeckast
HOMeHKkIaTypa opranndeckux coeauHeHuin (IUPAC) u TpuBHalibHBIE Ha3BaHUS
OTZEJIbHBIX IIPEACTABUTEIICH.

Oco0OeHHOCTH W KJaccu(uKanusg OpraHuyeckux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEIBHBIC PEAKIIMU B OPraHUYECKOW XUMUMU.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MpPEeBpalllCHUN:
O3HaKOMJICHHUE ¢ 00pa3liaMyi OpPraHUYECKUX BEIIECTB U MaTepHUaiaMy Ha UX OCHOBE,
OTMBITHl TIO MPEBPAIICHUI0 OPTaHUYECKUX BEIECTB MPU HAarpeBaHUU (TUIaBJICHUE,
OoOyIJIMBaHWE W TOPEHHE), KOHCTPYHUPOBAHHME MOJIENEH MOJIEKYJl OpraHUYEeCKUX
BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'omosioruueckuil psj ankaHoB, oOuias ¢popmysa, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AllKaHOB, SP°-
rUOpUIU3aNKsl aTOMHBIX OpOWTaNel yriepoja, o-CBs3b. du3myeckne CBOWCTBA
aJIKaHOB.



XWMHUYECKUE CBOMCTBA AQJKAaHOB: PEAKIMU 3aMELICHUs, HW30MEpU3ALUH,
JETUAPUPOBAHUS, UKIN3ALMHI, TUPOJIN3a, KpeKUHra, ropenus. [IpeacraBnenue o
MEXaHHU3ME PEAKIU PaUKaIbHOrO 3aMEILICHHS.

Haxoxnenue B mpupoze. CriocoObl MoayyeHus U MPUMEHEHUE aIKaHOB.

[uknoankanel. O0Ouias popmyia, HOMEHKIaTypa u uzoMepus. OcoOEHHOCTH
CTPOEHUS U XUMHYECKUX CBOWCTB MAJTbIX (IUKIIOTIPOIIaH, ITUKI00yTaH) M OOBIYHBIX
(IMKJIONIEHTAaH, IIMKJIOTEeKCaH) NUKIoankaHOB. CiocOObl MOJyYEHUs U IPUMEHEHUE
MKJIOAJIKAHOB.

Ankenbl. ['oMonioruueckuil psiji ajJkeHoB, obmias (popmyiia, HOMEHKIATYpa.
DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-THOpHAN3aLHs
aTOMHBIX opOuTanel yriaeponaa, o- U m-cBsi3u. CTpyKTypHasi U reoMeTpuyeckas
(uuc-Tpanc-) nzoMepus. Ouznueckue cBOMCTBA alKEHOB. XUMHUYECKHE CBOMCTBA!
peakuuy MPUCOEOUHEHHUS, 3aMEIICHHUS B O-IMOJIOKEHHE NpH JIBOMHOW CBS3H,
nonuMepusanuu u okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuuu
Ha JIBOMHYIO CBsA3b. CIOCOOBI MOMyYEHUs U IPUMEHEHUE aJTKEHOB.

Ankanuensl. Knaccudukamus ankaaneHoB (CONpsOKEHHbBIC, N30JIUPOBAHHBIC,
Kymyaupoganuvie). OCOOEHHOCTHU 3IEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
COTPSDKEHHBIX AUEHOB, 1,2- u 1,4-nipucoenunenue. [lonumepusarus conpsxEHHbIX
nueHoB. CriocoObI MOTyYeHUs U IPUMEHEHUE aJTKaIueHOB.

Anxusbl. ['oMonoruueckuii psii ankKMHOB, o0mias Gpopmylia, HOMEHKIATypa U
M30MeEpHsl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKWHOB, SP-
rubpuan3anus aTOMHbIX opOutaniel yriaepona. dusznueckue CBOIICTBA aJIKHWHOB.
XUMUYECKHE CBOMCTBA: peaKIUU MPUCOETUHEHHUS], TUMEPU3ALINYI U TPUMEPHU3ALINH,
okucneHus. KHcioTHpIE CBOMCTBA aJKMHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbBIEC peakiMu Ha TPOUHYIO CBS3b. CIIOCOOBI MOJIyYeHHUsI U PUMEHEHUE
AJIKUHOB.

ApoMaThuecKue YrieBoAOpoabl (apeHsl). ['oMoloruueckuid psiji apeHoB,
oOmrast popMyia, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHuEe MOJeKyabl Oen3ona. dusmyeckue cBoilcTBa apeHOB. XHUMHYECKUE
CBOICTBA OEH30J1a U €r0 TOMOJIOTOB: PEaKLUU 3aMEIICHUS B O€H30JbHOM KOJIbLIE U
YIJIEBOJOPOJHOM pPaAUKalle, PEaKUWH NPUCOECAUHEHUS, OKUCIEHHE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIMIEM [JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJIUKAIOB, KapOOKCHIBHOM,
THIPOKCUIIBHOM, aMMHO- W HUTPOTPYMIbI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctupona. CrnocoObl NOTydYeHHS U
MIPUMEHECHUE aPOMATHYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslii yroiib U mpoAyKThl ero nepepadotrku. Crocoosl nepepaboTku HePTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTUYECKHM), PUGOPMUHT, MUPOJIH3.
[TpomykThl mepepabOTKu HEPTH, NX TPUMEHEHNE B TPOMBIITUICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKY Pa3JIMYHBIMU KJIACCAMU YTIJIEBOJIOPOJIOB.

DIEKTPOHHOE CTPOCHHE TaJIOrEHIIPOM3BOIHBIX YIVIEBOJOPOAOB. Peakuuu
3aMENIeHUs TajJloreHa Ha TUJIPOKCOTPYIIY, HUTPOTPYyMMIy, IHAHOTPYIIIY,
amuHorpynmy. JlelicTBue Ha TraJoreHNpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pacTtBopa mIENoYn. B3anmMoaencTBUE IUTajJOreHaJKaHOB C MArHUEM U LIMHKOM.
[Tonstue 0 METAJJIOOPTaHUYECKUX COEIMHEHUSX. Ucnonb3oBanue
TaJIOTEHIPOU3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHUKE M TPU CHUHTE3E
OpraHWYECKUX BELIECTB.

OKCIEPUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MNpPEBpalllCHUN:
u3ydeHue (QU3NYECKUX CBOWMCTB YTJICBOJOPOOB (PacTBOPUMOCTH), KAYECTBEHHBIX
peakiuii yrieBoJOPOJIOB Pa3MYHBIX KiIaccoB (oOeciBeuynBaHHEe OpOMHON WM
MOJHOW BOJBI, pAcTBOpa IEpMaHraHaTa Kallis, B3aWUMOJICUCTBHE AalETWIICHA C
aMMUayHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriiepojia U BOJOpOjia B OPraHMYECKUX BEIECTBAaX, MOJYUYEHUE ATUIICHA U U3YUCHHE
€ro CBOWCTB, O3HaAKOMJIeHHE ¢ KoyutekiusamMu «Hedte» u «Yromb», ¢ oOpaszmamu
IJJaCTMAcCC, KaydyKOB WM PE3UHBI, MOJIEIMPOBAHHE MOJIEKYJI YTJIEBOJIOPOJIOB U
raJIOTEHIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucsopoacoaep:kanue oprannyeckue coeIMHEeHNS.

[Ipenenvubie ogHOaTOMHBIE CcOUpThHl. CTpoeHHUE MOJIeKyn (Ha MpUMeEpe
METaHOJIa W 9TaHoja). ['oMomormueckuit psm, oOmas ¢opmyna, u30Mepus,
HOMEHKJaTypa u kinaccupukanus. Dusmdyeckne CBOWCTBA  MpeNEIbHBIX
OIHOATOMHBIX CIHPTOB. BOIOpPOIHBIE CBSI3M MEXAY MOJIEKYJIAMHU CIIAPTOB.
XUMUYECKHE CBOMCTBA: pEAKIUM 3aMEIIeHUs, JAeTujipaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OPraHUYECKMMU W  HEOPraHMYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrocoObl MOJMy4YeHUs M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U uzoMmepus. OcOOEHHOCTH (PUBUYECKUX U
XAMUYECKUX CBOMCTB.

MHOroatoMHbi€ CHUPTHI — ATUICHIVIMKOAb U riulepuH. Ddusznueckue u
XUMHUUYECKHE CBOMCTBA: PEaKIIMK 3aMEILICHHS], B3AUMO/ICHICTBUE C OPTraHMYECKUMHU U
HEOPraHUYECKUMH KUCIIOTaMH, KAYECTBEHHAS! PEaKLMsl HA MHOTOATOMHBIE CIIUPTBHI.
[IpencraBieHne o MEXaHU3ME peakiuii HyKJIeopuIbHOro 3amerieHus. JleiicTBue Ha
opranu3M genoBeka. CrocoObl MOTyYeHus: ¥ TPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHUE MOJEKYJbl, B3aUMHOE BIUSHHE THAPOKCOTPYMIbI H
oenszonibHOTO sAnpa. duzmueckue cBoiicTBa (eHona. OCOOEHHOCTH XUMUYECKUX



cBOMCTB (eHosa. KadectBeHHble peakuuu Ha (eHos. ToKCHYHOCTH (peHoa.
CriocoOb1 monyuenust v mpuMeHnenne perona. denondopmanbaerumanas cMoa.

KapOonuiibHbIE COETMHEHUS] — aTTbJETU]IBI U KETOHBI. DJIEKTPOHHOE CTPOCHHUE
KapOOHWJIbHOM TpyIIibl. ['OMosiorudeckue psiibl albJIeruioB U KETOHOB, OOIIas
dbopmyna, uzoMmepuss U HoOMeHKIarypa. Du3nyeckue CBOMCTBA albJACTUIIOB U
KETOHOB. XMMHYECKHE CBOMCTBA aJIbJIETHI0B U KETOHOB: PEAKIUH IPUCOETUHEHUS.
OxuciieHue anpJeru/ioB, KauyeCTBEHHbIE peakuuu Ha anpaeruabl. CrnocoObl
NOJIyYEHHS] M IPUMEHEHHE AJIbJIETHIOB U KETOHOB.

OnHOOCHOBHBIE IpeebHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 30Mepus u HoMeHKIaTypa. Pu3ndeckue cBOcTBa
OJTHOOCHOBHBIX MpPEAENIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMHd KapOOHOBBIX KHCIOT. XMMUYECKHNE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakuus STepUPUKAINKA, PEAKIUU C YYaCTHEM YIJIEBOJOPOIHOTO paauKaa.
Oco0OeHHOCTH CBOMCTB MYpaBbUHOM KUCHOTHL. [loHSATHE O MNPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPEJEIbHBIX M aPOMATHUYECKMX KapOOHOBBIX KHUCIOT,
JMKapOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MAaJIbMUTUHOBAsA, OJIEMHOBAs, JUHOJEBAs,
JuHoNIen08as KUCIoThl. CriocoOBl MOTyUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuit psna, oOmas dopmyia, U30MEPHUS U
HOMeHKJaTypa. dusnyeckne M XUMUYECKHE CBOMCTBA: TUIAPOJIU3 B KUCION U
HICJIOYHOM Cpeie.

XKupsl. CtpoeHue, puU3nyecKkue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COACPHKAIINX OCTATKU
HEMpeaeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

MBpbUT4 KaK COJTU BBICHIMX KapOOHOBBIX KHCJIOT, HX MOIOIIEEe ACHCTBUE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukarus yrieBoaoB (MOHO-, TU-
U nonucaxapunbl). MoHOcaxapuabl: TJIOK03a, (GpyKTo3a, ramsakro3a, pubo3a,
ne3okcupu6o3a. dusnyeckue CBOMCTBA M HaxOxAeHHE B npupoje. OTOCUHTES.
XHWMHUYECKHE CBOMCTBA ITIIOKO3bI: PEAKI[UU C YYACTUEM CIIUPTOBBIX U AJIbJICTUIHON
IpyII, CIMPTOBOE M MOJOYHOKHCIOE OpokeHue. lIpumeHeHMe TIIIOKO3bI, €€
3HAYECHUE B XKU3HEACATEIBHOCTH OpranusMa. /[ucaxapuapl: caxaposa, MaiabT03a U
nakto3a. BoccTaHaBiMBaroIIKe U HEBOCCTAaHABIIMBAIOIIUE qucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npupoae u npuMenenue. [lomrucaxapuapl: kpaxman,
IJIMKOTEH W 1eJurono3a. CTpOeHHME MAKPOMOJIEKYJ KpaxMmalla, TIJIMKOreHa H
HeJUTroNo3bl.  DPU3MYECKHE CBOWCTBA KpaxMalla M LEIUTIOI03bl. XUMHUYECKHE
CBOMCTBa Kpaxmaja: THApPOJU3, KaYeCTBEHHas peakius C HOAOM. XUMHUUYECKHUE
CBOICTBa LEJUTIOJNO3bL: TUAPOJIU3, ModydeHue 3pupoB uesuiono3sl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MPEBpallCHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCJIEHUE STUJIOBOTO CIMPTA B AJIbJIETU]] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JHUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJACTUlIbl (C TUIPOKCHUIOM
nuammuHcepeopa(l) u ruapoxkcugom meau(ll)), peakius rmutepruHa ¢ THAPOKCUAOM
meau(ll), xumMuueckue cBOICTBa pacTBOpa YKCYCHOM KHUCJIOTBI, B3aUMOJEHCTBUE
pacTBopa roko3sl ¢ ruapokcuaom meau(ll), B3aumoneiicTBrue kpaxmana ¢ HOAOM,
pelieHne JKCIEePUMEHTAJIbHBIX 3amad 1o TemMaM «CroupTel U (EHONBIY,
«KapOonoBsie Kucia0Thl. CI0XKHBIE 3PUPHD.

A30TCoAep:KalIe OPraHn4YecKre COeIUHEeHUs.

AMWHBI — OPraHMYECKUE MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMuHOB:
anudaTUdecKue ¥ apoOMAaTHUECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoennie monekyn, oOmas (opmyiia, U30Mepus, HOMEHKIATypa U (U3NUECKHe
cBOiCcTBAa. XMMHUYECKOE CBOWCTBA anu(aTUUECKHMX aMHUHOB: OCHOBHbBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJCHUCTBUE NEPBHUYHBIX AMHHOB C A30THUCTOM KHCIIOTOW.
Conu anKuiaMMOHHSL.

AHWINH — IPEACTAaBUTENIb aMUHOB apOMaTH4eCKOro psiaa. CTpoeHne aHUIMHA.
B3aumMHoe BiIMAHHME Tpynm aroMoB B Mojekysne aHwinHa. (OcoOeHHOCTH
XUMHUYECKUX CBOWMCTB aHWIMHA. KauecTBeHHblE peakiuu Ha aHWwIMH. CrocoObl
MOJIydYeHUs] U TpUMEHEeHHe anudarudyeckux aMuHoB. l[lonyyeHue aHwinHa U3
HUTPOOEH301a.

AmuHokucioTel. HoMeHnknatypa u uzomepusi. OTaelbHble IPEACTABUTENN O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Ou3nuecKkne CBOWCTBA aMUHOKHCIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakKmus TMOJUKOHICHCAINHA, OO0pa3oBaHWE TMENTUIHON CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THAPOJIN3 MENTH/IOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHas, BTOpUYHAs M TpPETUYHAA
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KAUECTBEHHbBIE PEAKLIUU Ha OEJIKH.

OKCIEPUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MPEBpallCHUM:
pacTBOpeHUEe OENKOB B BOJE, JAcHATypalus OEIKOB MpHU HArpeBaHUU, I[BETHHIC
peakuuu Ha O€NKH, pelieHWe OKCIEPUMEHTAIbHBIX 3a7ad 10 TeMaM
«A30TCoAepKALINE OPraHUYECKHE COETUHEHU» U «Pacro3HaBaHHE OPraHUYECKHUX
COCJIMHEHUN.

BricokoMoJieKkyJIApHbIE COeINHEHNS.

OCHOBHbBIE TOHATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJUMEPU3ALUN, CPEIHSAS MOJICKYISpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCAIIHSL.

[Tonumepubie wmatepuansl. [lmacTmaccel  (MONMMATUIICH, MOJUIPOIIUTIEH,
NOJINBUHWIXJIOPHU, TOJUCTHPOJ, MMOJMMETHIMETaKpUIaT, MOJUKAPOOHATHI,
novdTIWIeHTepedTanat). Y TUin3anus u nepepadboTka miacTuka.

DnacToMepsl: HaTypaabHbII KayuyK, CUHTETUYECKHUE Kay4qyKu
(OyTaMeHOBBIM, XJIOPOIMPEHOBLIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KalpOH U JIABCAH).

[Tonumepnl CHEIUATBHOTO HA3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOIPOBOIAILIME MOJIUMEPHI, OMOpa3naraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MpPEBpalllCHUN:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yyKOB, pEIICHHE OHKCIEPUMEHTAIbHBIX 3a7au 1o TeMe «Pacmo3naBanue
IJIaCTMAcC 1 BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenue MoJjekyiasipHOH (OpMysbl OPraHHMYECKOTO0 COCIUHEHHS TI0
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIIUX B €r0 COCTaB, HAXO0XK/ICHNE MOJIEKYJISIPHON
(bopMyITBI OPraHUUECKOT0 COeIMHEHUS TI0 Macce (00BEMY) IPOYKTOB CrOpaHusl, 1o
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMU W/WUIM HCXOTHBIX
BEILIECTB, YCTAHOBJICHHE CTPYKTYPHOU (hOPMYJIbI OPraHUYECKOrO BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHUX CBOMICTB WM CIIOCOOOB MOJYyYEHUSs, ONpECICHUE 01
BBIX0/1a MPOAYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanyst MeXNpeIMETHBIX CBSI3€H MPU U3YUYEHUH OPTaHUYECKON XMMHH B
10 kmacce OCYLIECTBIISETCS YEpe3 HCIOJIb30BAHHE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHSATHH, TaK M TIOHSATUH, MPUHATHIX B OTACIBHBIX MPEeAMeTax
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OO01mue ecTeCTBEHHO-HAYUHbIE TIOHATHUS: SBJICHUE, HAYUYHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJM3, CUHTE3, Kiaccupukauus, HaOIIOACHUE, W3MEPEHHUE,
AKCIIEPUMEHT, MOJI€b, MOJIETTUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
OPHEPTreTUYECKUN YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEIECTBA, (DU3UYECKUE BEIMYUHBI, €IUHHULIBI U3MEPEHHUs, CKOPOCTh, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKOcHUCTeMa, Owuocdepa, MeTaboIm3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THUII NMUTAHUSA, OpOKEHUE,
dboTocuHTE3, nbIXaHWe, OENIKHU, YIJIEBOJbI, >KUPBI, HYKIECUHOBBIE KHUCIOTHI,
(bepMeHTHI.



I'eorpadusi: nose3Hple HCKONIAEMBbIE, TOILIUBO.
TexHonorus: MNHILEBbIE MPOAYKTBI, OCHOBBI PAalMOHAIBHOIO MHUTaHUS,
MOIOLIME CPEJICTBA, MaTEPUAIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMUYeCKur 3neMeHT. M3oromnel. CtpoeHue
AIIEKTPOHHBIX 000JO0YEK aTOMOB, KBAHTOBBIC UMCJIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHU. AToMHbIE opOuTanu. Knaccupukanuss XuMUYECKUX 3JIEMEHTOB (S-, -,
d-, f-amementsl). PacmpenencHue JIIGKTPOHOB TIO AaTOMHBIM — OpPOHUTAIISM.
DneKTpoHHbIE KOH(UTYpAIIMK aTOMOB 3JIEMEHTOB NIEPBOr0O—4ETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIIEKTPOOTPULATEIIBHOCTb.

[Tepnoanueckuii 3akoH u [lepuoanueckas cucTeMa XMMHYECKHUX 3JIEMEHTOB
.. Menneneea. CBs3b NEPUOINYECKOTO 3aKoHA U llepronnueckoil cucTemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX U CIIOKHBIX BEILIECTB IO IPYIINaM U MepUoiaM. 3Ha4€HHE NEPUOANIECKOTO
3akoHa /[.1. Menneneena.

XuMHUecKass CBSI3b. BHAbl XMMHMYECKOM CBSI3U: KOBAJICHTHAs, MOHHAas,
MeTayuinyeckas. MexaHu3mbl 00pa3oBaHUsI KOBAJIEHTHOW CBS3U: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA. DHEPTUs U JJIMHA CBSI3U. [10sIpHOCTH, HATTPABJIEHHOCTh U
HACBIIaEMOCTh KOBAJICHTHOW CBA3W. KpaTHeie cBs3u. BopopoaHas CBA3b.
MexmoneKyapHbIe B3aUMOJCUCTBHS.

BajleHTHOCT, M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MPUMEPE COCAMHEHUM
AJIEMEHTOB BTOPOTO MEPUOa).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsATHE O KOOPAMHALIUOHHOW XUMHUH.

BemiectBa  MOJNIEKYJIAPHOTO YW HEMOJEKYJSAPHOTO  CTPOCHUA.  THMBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHbix cucreMax. MctuHHble pacTBoOpsl. IlpencraBienue o
KOJUTOUJHBIX pacTBopax. CrmocoObl BBIPAXKEHUS KOHIICHTPAIIMH PAaCTBOPOB:
MaccoBasi J0Jisg BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpalus. HacellieHHbIEe U
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHCTaIOrUIpaThl.

Knaccudukanys 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. TpUBHAIBHBIC
HAa3BAHUSA OTIEIBbHBIX MPEACTABUTEIEH HEOPTaHNYECKUX BEILIECTB.



Knaccudukanus XUMHUYECKUX PEeaKUUid B HEOPraHUYECKOW M OpraHUYecKOn
XMMHUHU. 3aKOH COXpPaHEHHUS MAcChl BEIIECTB; 3aKOH COXPAHECHHUS U TpEeBpaIeHUs
DHEPTHH MPU XUMHUYECKUX peakiusax. TernoBbie d3PHEKThl XUMUYSCKUX PEaKIUi.
TepMoxumMuyecKkre ypaBHEHHUS.

CKopocTh XUMUYECKON peakinuu, €€ 3aBUCUMOCTh OT Pa3IMYHbBIX (HaKTOPOB.
['oMoreHHbIe U reTeporeHHsle peakuuu. Katanus n katanu3aTtopsl.

OO6paTtumble U HeOOpaTUMbIEC peaklui. XuMuueckoe paBHoBecue. Koncranra
XAMHYECKOTO paBHOBeCHA. PDAaKTOPHI, BIUSIONIME HA MOJOXKEHHE XHUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, TABJICHUE U KOHIICHTPAIlUU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipuauun Jle [larense.

OnekTponuTuyeckass aucconuanus. CuibHble U CJIA0bIe BJIEKTPOIUTHI.
Crenenp auccoumanuu. Cpena BOJIHBIX PacTBOPOB: KHCJOTHAas, HEUTpalibHas,
nienovyHas. Bomopoansiii mokaszarens (PH) pactBopa. ['maponus coneit. Peakiun
HOHHOTO OOMEHa.

OKUCITUTENIbHO-BOCCTAHOBUTENBHBIE — peakuud.  CTeneHb  OKHUCJICHUA.
OxkucnuTenb W BOCCTAaHOBUTENb. [lpolecchl OKUCIEHHST W BOCCTAHOBJICHUSI.
BaxHelmme OKHCIMTENIM W BOCCTAaHOBUTENIH. MeETOoJ 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 PAaCTBOPOB U PACIIIAaBOB BEILIECTB.

DOKCNEpUMEHTaIbHbIE METOJIbl M3YUYEHHUsS BEIIECTB W HUX MPEeBpaAILCHUI:
pa3loKeHHWe TEpPOKCHUIa BOAOPOJa B MPUCYTCTBUU KaTAIM3aTOpa, MOJIEIHU
KPUCTATMYECKUX PEIIETOK, TPOBEJICHUE PEAKIIMM HOHHOTO OOMEHa, OTNpe/eieHre
Cpeapl PacTBOPOB C IMOMOIIBIO MHIAWKATOPOB, HU3YYEHHE BIUSHUS PAa3IMYHBIX
(hakTOpOB Ha CKOPOCTh XHMHYECKOH pPEaKIMH | TOJOKEHHE XUMHUUYECKOTO
paBHOBECHSI.

Heopranuyeckasi xummusi.

[Tonoxxenne HemeTaiuioB B [leproandeckoi CHCTEME XUMUYECKUX 3JIEMEHTOB
JI.11. MenneneeBa 1 0COOCHHOCTH CTPOSHHsI MX aTOMOB. DU3HYECKHE CBOMCTBA
HEMETAJIOB. AJIJIOTPOIHS HEMETAIOB (Ha MpuMepe KUCIopoaa, cephl, hhochopa u
yrjieposa).

Bonopon. Ilomydyenue, ¢gusnueckue M XMMHYECKHE CBOMCTBA: PEAKIUU C
METaJIJIAMU ¥ HEMETAJUIAMHU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ mapuasl. ToruBHbIE
AJIEMEHTHI.

["asorensl. HaxoxaeHue B MpUPOAE, CIOCOOBI MOMydeHUs, (HU3NUSCKHE H
XUMHYECKHE CBOMCTBA. ['aioreHoBOAOpOAbl. BaxkHelIIne KUCIOPOICOACpKAIINEC
COCJMHEHUs TajoreHoB. JlabopaTopHbie U MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [[puMeHeHne raJoreHoB U X COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHble W MPOMBIIUICHHBIE CIOCOOBI IOJYUYCHHS
KUCI0posia. PU3NYECKUE M XMMHUYECKUE CBOMCTBA M NMPUMEHEHUE KUCIOPOAa U
030Ha. OKCUABI U IEPOKCUBI.



Cepa. HaxoxneHue B mpupojie, CIOCOOBI TMOJy4YeHUs, (PUINUECKUE U
xumudeckue cBoictBa. CepoBomopona, cyibbumasl. Oxcun cepsi(1V), oxcua
cepbi(VI). Cepuucras u cepHas KHUCIOTHI U UX colid. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIIOTHL. [IpuMeHenue cepol U €€ COeTMHEHU .

A30T. HaxoxleHwe B mpupojae, CHOCOObI TMOJyueHUs, (U3UYECKUEe U
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUbl. OKCUIBI a30Ta. A30TUCTasi U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHnenue azora
Y €r0 COeIMHEHHI. A30THBIE yI00pEHHUS.

®dochop. Haxoxnenue B mpupoje, CrocoObl MOJydeHHUs, (Ppu3nueckue u
xumuueckue cBorictBa. Dochuasl u dochun. Oxcuabl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coeauHeHuit. PocdopHbie
ya0OpeHwUsI.

VYrinepon, HaxoXIeHHWE B NOpUpoje. AJUIOTPOINHBIE  MOJIU(DUKAIUU.
®duznyeckue W XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yriepogoMm. Oxcup yriepona(ll), okcun yrnepona(lV), yronbnas kuciora u eé
COJM. AKTHBHUPOBAaHHBIA yrosb, aacopOuus. dymiepensl, rpadeH, yriaepoaHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEMIECTB, 0OPAa30BAaHHBIX YTJIEPOIOM, U €O
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl moiydeHus, (GU3HYecKue u
xumudeckue cBorctBa. Oxcupa kpemuusa(lV), kpeMHueBas KHUCIOTa, CHJIUKATHI.
[IpuMeHeHue kpeMHus U ero coequHeHuit. CTekio, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leprnoandeckoil CUCTEME XUMUYECKHUX JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J0YEeK aToMoB MeTauioB. OOmue
¢dbusnyeckue cBolcTBa MeTamioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHUKE.
CnuiaBbl METAJIOB.

DNEeKTPOXUMHUUYECKUNA Pl HampsbkeHuit  metamwioB.  OOImue  crnocoOsbl

ITOJTy4YEeHUS METaJIOB: TUAPOMETAILITY PTUS, IIAPOMETAJLTYPrusl,
anektpoMeramutyprus. [lonarue o xoppo3uu MeramioB. CrnocoObl 3allUThl OT
KOPPO3UH.

OOmas xapakrepuctuka MmertamioB |A-rpynnel [lepuonnueckoid cucTeMbl
XUMUYECKUX 3JIeMeHTOB. HaTpuii u xanuii: nomydyenue, Gu3nuecKkue 1 XuMUYECKue
CBOICTBA, NPUMEHEHHUE MPOCTHIX BEWIECTB U UX COCAUHEHUM.

Oo6mas xapakrepuctuka metawioB |IA-rpynmer [lepuonuyueckoit crucTeMbl
XMMHMUYECKHUX DJIEMEHTOB. MarHuil W KajnpLuil: MOJIlydeHue, (U3NUYECKUe U
XUMUYECKHUE CBOMICTBA, NPUMEHEHHE MPOCTHIX BEIIECTB M HX COEIUHEHUU.
XKécTtrocTb BOBI U cIOCOOBI €€ yCTpaHEHHUS.

ANOMUHUI: noy4YeHue, pU3ndeckre 1 XMMHUUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOrO BEIECTBA W €ro coeluHeHui. AMQoTepHbIE CBOICTBAa OKCHAA U
TUAPOKCHJIA ATFOMUHHUS, THAPOKCOKOMILJIEKCHI AITFOMUHUS.



OOmass xapakTepucThka MeTauioB no0ouHblXx noarpynn (b-rpymnm)
[Iepronnyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkrue U XMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHul. OKCuabl 1
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U JUXpOMaThl, HX
OKHUCJIUTEIbHBIE CBOMCTBA. [loyyeHrne u NpuMEHEHHUE XpoMa.

@u3nyeckue W XUMHUYECKHE CBOMCTBA MapraHila M €ro COCAWHEHUU.
Baxneiimue coenunenuss Mapranna(ll), wmapranua(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kaiusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKejie3a U ero coeauHeHuil. OKCHUIbI,
ruapokcuanl U conu xeneza(ll) u sxenesa(lll). [Toaydenune u npuMeHeHue xene3a u
€ro CIUIaBOB.

du3nyecKkrue 1 XMMHYECKHE CBOMCTBA MeIU U €€ coeanHeHuil. [lomyuenne n
MPUMEHEHUE MEJIU U €€ COEUHEHHUI.

[Muuk: momyyeHue, (U3MUECKUE W XUMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILUIEKCHI ITMHKA. [[puMeneHue
[UHKA U €r0 COCANHCHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HX MPEBPALCHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, xKeie3a, MarHus B
KHCIIOPOJIE, H3y4YEHUE KOJUIeKIUMU «MeTalibl W CIUIaBbD), B3aWMOJICHCTBUE
HIEJIOYHBIX M IIETOYHO3EMENIbHBIX METAJJIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA U JKejie3a C pacTBOpaMH KHUCIOT U
1e04Yeld, KaYeCTBEHHBIE PEAaKI[MU Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBl METAJUIOB, B3aUMOJEHCTBUE THUAPOKCUIOB aJIOMUHUS M IMHKA C
pacTBOpaMM KHCJIOT M LIENOYEH, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a1a4 MO0 TEMaM
«l"anorens», «Cepa U e€ coenuHeHUs», «A30T U Gochop U UX COCITUHEHUSY,
«MeTaJuibl TJIaBHBIX MOATPYIID, «MeTamibl MOOOYHBIX TOATPYTII.

XHUMHS U KU3Hb.

Ponb xumuu B oGecriedeH yCTOWYUBOTO pa3BUTHS yenoBeuecTBa. [lonsTue
O HaY4YHBIX METO/IaX MO3HAHUS U METOJI0JIOTUU HAyYHOTO uccieaoBanus. Hayunsle
MPUHIUIBI OPTaHU3aAUN XUMHYECKOTO MPOU3BOICTBA. [IpoMbllieHHbIE CITIOCOOBI
MOJIyYCHHs] BaXXHEUIIIMX BEIIECTB (HA MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCJIOTHI, MeTaHoJa). [IpoMbIlieHHbIe CIOCOOBI MOTYYEeHHS] METAJIJIOB U CILIABOB.
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEN CPEIbl U €ro nociaeacTsus. Poib xumun B
o0ecIeyeHU U IHEPreTUIeCcKoil 6€30MacHOCTH.

XuMus U 300pOBbE 4enoBeKa. JlekapcTtBeHHble cpeactBa. IIpaBuna
MCIIOJIb30BaHUs JIEKApCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUU MEIUIIMHBI.

XUMHsI TIHIIKA: OCHOBHBIE KOMIIOHEHTHI, THUIIEBbIE 100aBku. Pons xumuu B
oOecreyeHnu MUIIEeBO 0e30M1acCHOCTH.



Kocmernueckue u mnapdromepnblie cpenactBa. beitoBas xumud. [lpaBuna
0€30MmacHOro UCIIOJIb30BaHUS MTPENAapaTOB OBITOBOW XMMHUH B IIOBCETHEBHOM KU3HU.

XuUMHSI B CTPOUTENIBCTBE: BXKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OETOH).

XuMus B CEIIbCKOM X03sicTBe. OpraHndyecKkre U MUHEpaIbHbIE Y100pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamHuKa.
Marepuansl 1 3aeKTpoHUKU. HaHOTEXHONIOTMN.

Pacuérnsle 3anaun.

Pacuéte: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIECTBA, MACCE WM 00bEMY OJTHOTO M3 YUYACTBYIOIIMX B PEAKIIMU BEUIECTB, MACChHI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIIECTB UMEET
pUMeECH, Macchl (00BEMA, KOIMYECTBA BEIIECTBA) IPOIYKTA PEAKIIUHU, €CIIA OJTHO
W3 BEIIECTB JIAHO B BHJIE PAacCTBOpAa C OIPEACIEHHOM MaCcCOBOWM JOJIEU
PacTBOPEHHOIO BEUIECTBA, MACCOBOM JIOU U MOJIIPHOM KOHLIEHTPALIMU BELIECTBA B
pacTBOpe, A0 BbIXOJa NPOAYKTa PEAKIMU OT TEOPETUYECKH BO3MOKHOTO.

MexmpeaMeTHbIe CBSI3H.

Peanuzanmsi  MEXNpEAMETHBIX CBA3€H MpU  HU3YyYEeHUH OOmed W
HEOPraHM4ecKoM XMMHM B 11 Kilacce OCyIIECTBISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHM, TaK M MOHATHMA, IPUHATHIX B OTACIBHBIX
MpEAMETAX ECTECTBEHHO-HAYYHOTO I[TUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUIIOTE3A,
TEopusi, 3aKOH, aHAJU3, CUHTE3, KJIacCH(PHUKAIus, NepPUOAUIHOCTh, HAOIIOECHHE,
U3MEPEHUE, SKCIEPUMEHT, MOJENb, MOJICIMPOBAHHE.

dusnka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeI0, O0BEM, arperaTHOE COCTOSHHE BEIICCTBA, HJICAIBHBIA Ta3, (U3UYCCKHE
BEJINYMHBI, €AUHULIBI UBMEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorusi: kierka, opranusm, 3Kocuctema, buocdepa, MeTabosIu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKHU, KUPBI, YTIEBOJIbI, HYKICUHOBBIE KHCJIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB ¥ TOTOK IHEPTUM B IKOCHUCTEMAX.

['eorpadusi: MuHEpaibl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,
peCypCHI.

TexHonorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJUIYPIrusi, CTPOUTEIbHBIE
MaTepualibl, CEIbCKOXO03IUCTBEHHOE MPOU3BOJICTBO, IMHUILEBAs MPOMBIILICHHOCTD,
dbapMaiieBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTe€pUalioB, JJIEKTPOHHAs
MPOMBIILIEHHOCTb, HAHOTEXHOJIOTHUH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMKWHU
HA YT'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATbI

B COOTBETCTBUM C CHCTEMHO-IEATENIBHOCTHBIM IIOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHETO
oOmrero 00pa3oBaHMsS BBIJCICHBI CICAYIOIIME COCTABIISIONINE: OCO3HAHUE
OOy4arolmMUMHUC POCCUMCKOM TPaKJAHCKOM HJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACICHNUIO; HAIMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMH M HOPMaMU TIOBEJCHUS; HaJU4YWe
MPaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IEJIU U CTPOUTH
KU3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yibTAaThl OCBOCHUS NpeAMETa «XHUMHS» OTPAKAOT
c(hOpPMHPOBAHHOCTh OMbBITA IO3HABATENLHON M TMPAKTUYECKON JIEeITEIbHOCTH
00y4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHOM EITeIbHOCTH.

JIMUHOCTHBIE pE3yJIbTATBl OCBOEHUS TMpeaMeTa «XUMHUS»  OTPaAXKaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEIBHOM M MPAKTUUECKON JAEeSTEILHOCTH
oOydJarommxcs B MPOIECCe peann3alud 00pa3oBaTeIbHOU NEATEILHOCTH, B TOM
YHCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCA CBOMX KOHCTUTYIITMOHHBIX MPaB U 00SA3aHHOCTEM,
YBQ)XXEHHUSI K 3aKOHY U IIPABOIOPSIKY;

MPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUN B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIESITEILHOCTH MPU CO3AaHUU YUEOHBIX
MIPOEKTOB, PEIICHUHU YUeOHBIX U TO3HABATEIBHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUCOHOU JAESTEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

LIECHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJIEAUIO
OTEUYECTBCHHOMN XMMUH;

YBaXEHUS K MPOIECCY TBOpPYECTBAa B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUJIOKEHHUSI XUMHUH, OCO3HAHUS TOTO, 4YTO JaHHbIE HAyKH €CTb pPe3yJbTaT
JUIUTEIBHBIX ~ HAOJIOACHUN, KPOIMOTIUBBIX  JIKCIEPUMEHTAJIbHBIX  IOUCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MMPAKTUKOB;

MHTEpeCca U NMO3HABATEIbHBIX MOTUBOB B ITOJIYYE€HUH U MOCIEAYIOIIEM aHATN3E
uH(OPMAITUH O TTEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBCHHON XHMUM;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTH OLIEHHMBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSACh Ha MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJCHUE U MOCTYIKH CBOMX TOBApPHILEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popMupoOBaHNs KYJIbTYPbI 310POBbSI:

NMOHUMAaHUsI LIEHHOCTEH 30poBOro u 0Oe30macHoro ooOpas3a >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

cOOMIO/IeHUsT TIpaBWi 0Oe30MacHOro OOpaleHusi C BElleCTBaMU B OBITY,
MOBCEAHEBHOM JKU3HU, B TPYJOBOM JI€ATEIHLHOCTH;

NOHUMAaHUSl UEHHOCTHM TNPaBWI HHJIMBHUAYaIbHOTO M  KOJJIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJEACTBUNA M HENPUATHS BPEAHBIX MPHUBBIYEK (YNOTpeOieHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BATEIbCKON
NEeATENbHOCTH, OOILIECTBEHHO IMOJE€3HOM, TBOPYECKOM W JPYrUX BHAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTUE B PEIICHUWM IPaKTUYECKHUX 3aaad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY HU3YUYEHHUIO MPOdeccuil pa3IudyHoOro pojia, B TOM
YHCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUM IO XUMUU;

YBaXXEHUS K TPYyLY, JIIOJSIM TpyAa U pe3yibTaTaM TPyAOBOU NEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HHIMBHUIYAIbHOW TpPAEKTOPUU
oOpa3zoBanus, Oyaymiedl mnpodeccur U peaausalud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBAa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU I1€I€CO00Pa3HOr0 OTHOLIEHUS K MHPHUPOJIe KAaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJIe;

NOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKHX MpoOieM, BIHSHUS
HPKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOIHON U COLMATBHON CpEeIbl;

OCO3HaHUS HEOOXOJWMOCTH HCHOJb30BAaHUS JOCTWKEHUN XUMHM IS
pelIeHus: BONPOCOB PALIMOHATIBLHOTO PUPOAOIIONIb30BAHUS;



AKTUBHOTO HENPUATHS JEUCTBUH, MNPUHOCIIIUX BpEl OKPYKAIOLIEH
IPUPOTHON Cpelie, YMEHHS TPOTHO3UPOBATh HEOJIArONMPHUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUA MPENPUHUMAEMBIX IEHUCTBUN U MPEIOTBPALATh UX;

HaJIM4Yusl pa3BUTOr0 3KOJIOTMYECKOTO MBIIIJIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEATETbHOCTH JKOJIOTUYECKOM HaIpPaBJIECHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMHU B MO3HABATEJIBHOM, KOMMYHUKATHUBHOM W COLUAIBHOU
MpaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTUBOCTOSITH HWJCOJIOTHUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CHeNU(PUKA XMMHHM KaK HAyKd, OCO3HaHUS € poiu B
(GbOopMHpPOBAaHUU PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
NpeacTaBlieHus 00 OKpYyKaloleM MHUpE Kak O €IMHCTBE NMPUPOAbI U YENOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu MpobJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSXKIIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH JJIS COBPEMEHHOU
IMBWIN3ALNN: B €€ TYMaHUCTUYECKOW HAITPABJIEHHOCTH U BaXKHOM POJIA B CO3JaHUU
HOBOM 0a3pl MaTEepHAIBHOW KYJIbTYpbl, B PEIICHUU TJI00ATBHBIX MpoOIeM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SYHEPIETUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, O0OECNEYEeHUH YCIOBUU
YCHENTHOTO TPY/Ia ¥ SKOJOTUIECKHA KOM(POPTHOM KU3HH KAKIOTO YieHa OOIECTBA,;

€CTECTBCHHO-HAyYHOM T'PAaMOTHOCTH: TOHUMAHUsA CYIIHOCTH METOJ0B
MO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIyyaeMble 3HAHUS JIJISl aHAJu3a U OOBSICHEHUS SIBIICHUM OKPY’KAIOIIEro MUpa U
MPOUCXOJIAIINX B HEM U3MEHEHUM, YMEHHUS JeaTh 000OCHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XHMHUYECKUE 3HAHUS IS
penieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeCca K O3HAHUIO, NCCIIE0BATEIBCKON NEATENbHOCTH;

TOTOBHOCTH H  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUW 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTAMU;

HWHTEpeca K 0COOCHHOCTSIM TpyJla B pa3iuyHbIX chepax npodhecCHOoHATbHOM
JEATEITbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHHS IIPOrpaMMBbI TI0 XUMHU Ha YPOBHE
cpenHero o01ero oopa3oBaHus BKIIOYAIOT:

3HAYMMble  JI  (OPMHUPOBaHHMSI ~ MHPOBO33PEHHUS  OOYYAOLIMXCS
MEXKTUCIUIUTMHAPHBIC (MEXKIIPEAMETHbIC) OOICHAYYHbIC TOHATHS, OTPaKarOIIHe
IICJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHENU(PHKY METOJOB ITO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHsl, SIBJICHUE,
npoliecc, CUCTeMa, Hay4HbIid (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIeIOBaHIE, HAOIIOICHNE, U3MEPECHUE, SKCIIEPUMEHT H JIPYTHUE);

yYHHUBEpCaJIbHbIC y4eOHbIC NEHCTBUS (ITO3HABATEIIbHBIC, KOMMYHHUKATHBHEIC,

PEryJISITUBHBIE), o0ecrieuynBaroIIme dbopmupoBaHue (GyHKIIMOHATBHOMN
T'PAaMOTHOCTH U COIIMATLHOW KOMITETESHITUH 00YYaroIIIXCs;
CIIOCOOHOCTH 00yUaromMXCcst UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4YCOHBIC
JICUCTBHUS B MO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHbBIMU  TIO3HABaTEJIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJSTUBHBIMU
NEUCTBUSIMH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eCTBUS

1) 0a30Bble JJOrHYecKue JeCTBUSI:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LEJIH JEATEIbHOCTH, 3aJaBas IapamMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIHBHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIB30BaTh TMPU OCBOCHHMM 3HAHUW MPUEMBI JIOTMUYECKOTO MBIILJICHUS:
BBIJICJISITh XapaKTEpPHbIE NMPU3HAKU MOHSITUN M YCTaHABIMBATH WX B3aUMOCBS3b,
WCIIOJIb30BATh COOTBETCTBYIONINE TIOHSTHS ISl OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTECPUHU JJIA KJIACCH(PHUKAIIMU BEIICCTB H
XUMHYECKUX PEaKIIN;

yCTaHaBJIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJECHHUS (MHIAYKTUBHBIC, JI€YKTHUBHBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B PacCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUSL UCIOJIb3YEMble B XUMHUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOACIIBHBIC TIPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) JIEMEHTa, XUuMHU4Yeckas (hopMyiia, ypaBHCHUE XUMUYECKON peaKIuu



— MPU PEIICHUHM YYEOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a7ad, TPUMEHSTh
Ha3BaHHbIC MOJICIIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a3oBbIe MCCJIEeI0BATEIbCKHE 1eCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKuunii;

(bOopMyIUpPOBATH LIEJIN U 3a/1a4U UCCIIEA0BAHMS, UCIIOIb30BATh IOCTABICHHBIE
U CaMOCTOSTEIHHO C(OpPMYyIHpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABBIKAMHU CAMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 3a XOJAO0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (pOpMYyIHpPOBATH
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOAEIaHHOM paboTe;

npuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENBCKOM M MPOEKTHON
JESATEIHbHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PEUICHUS MPAKTUUECKUX 3aa4, IPUMEHEHHUIO PA3TUYHBIX METOJIOB
MO3HAHUSL.

3) pabora ¢ uHpopmMaumei:

OpPUEHTUPOBAThCA B PA3JIUYHBIX HCTOYHMKAX MWHopMauuu (Hay4dHO-
NONyJisipHasl JIUTepaTypa XUMHUYECKOTO COJIEpXaHUs, CIPABOYHBIE IMOCOOUS,
pecypebl HTepHETa), aHamM3upOBaTh MHPOPMALIUIO PA3TMYHBIX BUAOB U GHOpM
Ipe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD;

bopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE U
orbope wmHpOpPMAIIUM, HEOOXOAUMOW JUIsI BBIMOJHEHHUS YYEOHBIX 3ajad
OTIPEICNIEHHOTO THUIIA;

NpUOOpETaTh OMBIT HCMOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTUMaJIbHyIO  GoOpMy  TpeACTaBICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOIUIIBI, PUCYHKH U JPYTHE);

MCITIOJIb30BATh HAYYHBIH A3BIK B KAUECTBE CPEJICTBA MPU PAbOTE C XUMUYECKOMN
uH(popMaIet: MPUMEHATh MEXMNpeaMeTHble ((U3nYecKkue U MaTeMaTHYEeCKHUe)
3HAKU U CUMBOJIbI, ()OpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJINYCCKHUEC CPCACTBA HATTISATHOCTH.

KoMMyHuKaTHBHbIE YHHMBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:



3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMbI B XOJ€ 1Uajaora u/uiu
JMCKYCCHH, BBICKA3bIBaTh UJieU, (HOPMYIHUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHHUS MTPEJIOKEHHON 3a/1a4U;

BBICTYNATh C MpE3eHTAaIMell pe3yJbTaTOB IO3HABATEIBHOW JAESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOM pabOThI MO HCCIICOBAHUIO CBOWCTB
M3Yy4YaeMbIX BEUIECTB, peajan3alud yueOHOTO NpoeKTa, U POPMYIUPOBATH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYyTEM COrJACOBAHMS MO3ULUNA B
X0J1e 00CyXIeHHSI 1 OOMEHA MHEHUSAMH.

PeryasiTuBHbIE YHHBepCAJbHbIE Y4eOHbIE JeHCTBUS:

CaMOCTOSATETILHO TUJIAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NeATEeIIbHOCTh, Ompenesas e€ IMeau W 3aJadd, KOHTPOJUPOBaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MPEAJaraéMblii alropuT™M JACUCTBUI MpHU
BBITIOJTHEHUHM Y4YeOHBIX M HCCIIEIOBATEIIbCKUX 3aj7ad, BBIOMpaTh Haunbojee
2 PeKTUBHBIN CcMOCO0 MX pEHICHHS ¢ Y4E€TOM IOJYYEHUs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUECKUX PEAKIIHSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIESITENBHOCTH HAa OCHOBE CamMOaHaIu3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHI

[IpeameTHbBIEC pe3ybTaThl OCBOCHUS MPOTPAMMBI 110 XUMHUU Ha yTITyOJIEHHOM
YPOBHE Ha YPOBHE CPEAHET0 00LIero 00pa3oBaHus BKIIOYAIOT CTICIU(PUIECKUE I
y4eOHOro npeaMera « XuMus» Hay4dHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMU U MPEOOPa30BAHUIO 3HAHUM, BUIBI JEATEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS WM TPUMCHCHHWIO 3HAHWUW B PA3JMYHBIX YUEOHBIX
CUTYyalUsX, a TAKKE B PEAIbHbIX )KU3HEHHBIX CUTYAIlUsX, CBSI3aHHBIX C XUMUEH. B
nporpaMMe 10 XHUMHUU TPEAMETHBIE PE3YyJIbTaThl MPEACTABICHBI 10 TroJaM
W3YyUYCHUS.

10 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh IIPEACTABICHHM: O MECTE€ M 3HAYCHUH OPraHUYSCKOM
XUMHUU B CHUCTEME E€CTECTBEHHBIX HayK M €€ poJii B OOECIICUCHHH YCTOWYMBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTMYECKOM, SHEPIETUUECKON U



MUIIIEBON 0€30MMacCHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTHH, B obecrieueHU N PaIrMOHAIBHOTO
MPUPOOTOIH30BaHUsI, B (OPMHUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYpPbhl
YeJI0BeKa, a TAK)KE SKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO
Y IPUPOJTHOM CpELE;

BIAJICHUE  CHCTEMOW  XUMWYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SIAPO U JICKTPOHHASL
oboyouka aroma, S-, P-, d-aToOMHBIE OpOWTAIM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHUA aToMa, TUOpUAM3aAIMs AaTOMHBIX OpOWTaneil, HWOH, MOJIeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIHHOCTD, CTETIEHb OKUCIICHHS, XUMHYECKas CBA3b,
MOJIb, MOJISIPHAsT Macca, MOJISIPHBIA 00BEM, YTIEPOTHBIN CKENET, (PyHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIE (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIE), M30MEpUsl CTPYKTYpHAs M TPOCTPAHCTBEHHAs (TeoMeTpuyYecKas,
ONTUYECKAs), HM30MEPHI, T'OMOJOTUYECKUNA pAJl, TOMOJOTH, YIIEBOJOPOIBI,
KHCIIOPO- M a30TCOJEPIKAIINE OPTaHWYECKUE COSAUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIWHEHUS, TEOPUH, 3aKOHBI
(nepuonunueckuii 3akoH J[. M. MeHnneneeBa, Teopus CTPOCHHS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUs] DSHEPrHUM TMPU XUMUYECKUX pEeaKIHUaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH $I3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUSA, JIeXkKAIIHe B OCHOBE
MOHUMAaHUS IPUINHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHH; TPEIACTABICHUS O
MEXaHU3MaX XUMUYECKUX PEaKIUid, TEPMOJAMHAMHYECKUX M KUHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O B3AUMHOM BJIMSIHUM aTOMOB M TPYIII aTOMOB B
MoJIeKyJIax (MHAYKTUBHBIM U Me30MepHbIN 3 dekTsl, opueHTanTsl | u |l pona);
(haKTOJIOTHYECKHUE CBEJCHHUS O CBOWCTBAaX, COCTaBe, IMOJYYCHHUH U OE30TacHOM
WCIIOJIb30BAHUN BAKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON
JESATETHHOCTH YeJI0OBEKa, OOIUX HAYYHBIX MMPUHITUIIAX XUMUYECKOTO MPOU3BO/ICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOIIA, MEPepadbOTKH HEDTH);

c(OpPMHPOBAHHOCTh YMEHUH: BBISABIATH XapaKTEpPHBbIC MPU3HAKW TOHSATHUH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONINE TOHITHS TPH
OIIMCAHWM COCTaBa, CTPOCHUSA U CBOMCTB OPraHUYECKUX COCIUHECHUN;

c(hOpMHUPOBAHHOCTh YMEHU:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIi COCTaBJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BCIIECTB;

COCTaBIIATh YPABHEHUS XMMHYECKUX PEAKIUA U PACKPHIBATH WX CYITHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEICTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OallaHca JTUX peakiuii, peakiuil HOHHOro OOMeHa IyTEéM
COCTAaBJICHHSI X TIOJTHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHCHHIA;,



W3rOTAaBJIMBATh MOJIENIM MOJIEKYJI OPTaHUYECKUX BEUIECTB AJI WIUTFOCTPALIMU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUI: yCTaHABJIMBATh MPUHAJICKHOCTh M3yUYEHHBIX
OpraHWYECKUX BEIIECTB IO HMX COCTaBy U CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTh MM Ha3BaHUA 10 CHUCTEMaTUYECKON
Homenkiatype (IUPAC) u mpuBOAWTh TpUBHAIBHBIC HA3BaHUS IS OTICITBHBIX
IPEICTaBUTENIC OPraHMYECKUX BEIIECTB (3TWIEH, alleTWIIEH, TOIYOJ, TJIULEPHH,
ATWICHTJINKONb, (eHOoN, (QopMambIeTul, aneTaabJeTu/l, aleToH, MypaBbHUHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, NMaJIbMUTUHOBAsT KUCJIOTHI,
TJIMLWH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHWII, U30MPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUe);

cOPMHPOBAHHOCTh yMEHHUS ONPEAENsATh BHUJ XUMHYECKOW CBSI3M B
OpPraHMYECKUX COEIMHEHUSX (KOBAJIGHTHAs W WOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHATH IOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. byTtiieposa /st 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3NUECKHE
U XUMHYECKHE CBOMCTBA THUNUYHBIX MPEICTAaBUTENEH pPa3IUYHBIX KJIACCOB
OpraHWYECKUX BELIECTB: AIKAHOB, LIMKJIOAIKAHOB, aJIKEHOB, AJIKaINCHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJOB, CIHUPTOB, allbJIETU0B, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXKHBIX 3(UPOB, KUPOB, HUTPOCOSAMHEHUN U aMUHOB,
AMUHOKHUCJIOT, O€NIKOB, yIJIEBOJOB (MOHO-, JHU- H  TOJMCAXapHJoB),
WUIKOCTPUPOBATh ~ TEHETUYECKYHD  CBSI3b  MEXAY HHUMH  yPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUECKHUX PEAKIHUM C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMHPOBAHHOCTh yMEHUS TMOATBEP)KJIATh HA KOHKPETHBIX IMpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHHM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AMMHOTO BIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
CBIPBS (HE(PTh, MPUPOHBIN T'a3, YTOJb), CIIOCOOKI €0 IEPEPa0OTKH U TPAKTUIECKOE
pUMEHEHHUE TIPOYKTOB NEPEpadOTKy;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHMM O €CTECTBEHHO-HAayYHBIX
MeTOJlaX MO3HaHUS — HAOJIIOJACHUHU, U3MEPEHUH, MOJICIUPOBAHUU, IKCIICPUMEHTE
(peaJibHOM M MBICIICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSITH OCHOBHBIE OTI€pPAIlUU MBICIUTEIBHOM
NEeSTENbHOCTH — aHaIM3 U CUHTE3, CpaBHEHHE, O0O0OIlEeHHEe, CHCTeMAaTHU3aluIo,



BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — JUISl U3YUYECHUSI CBOMCTB BEIIECTB U
XAMHUYECKUX PEAKIIHI;

c(hOpMHUPOBAHHOCTh YMECHHUI: BBISBIATH B3aHUMOCBS3h XMMUUYECKUX 3HAHUM C
MOHATUSMM U TIPEJCTABICHUSIMUA APYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB JIJIS
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MAaTe€pUabHOTO €IUHCTBA MHUpPA,
WCIIOJIb30BAaTh CHCTEMHBIC 3HAHUS IO OPTaHWYECKONW XUMHUHU 11 OOBSICHCHHS U
MIPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOJIY;

c(hOpMHUPOBAHHOCTH YMEHUM: IPOBOAUTH PACUETHI IO XUMUIECKUM (POopMyIam
U YpaBHCHHUSAM XHUMHUYECKUX PEAKIMH C HUCIOIb30BaHUEM (U3UUYECKUX BEIUYHH
(macca, 00BEM Tra30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACy€Thl MO HAXOXKJICHUI0 XHUMHYECKOH (OpMyIIbI
BEIIECTBA 0 M3BECTHBIM MAaCCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOJYKTaM
CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: NTPOTHO3UPOBATh, aHATU3UPOBATH U OLICHUBATH
C TIO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  MOCHEJACTBHUS ~ OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBI3aHHOM C IepepabOTKOM BEIIECTB,
WCIIOJIb30BaTh TOJYYCHHBIC 3HAHMS IS IPUHATHS TPAMOTHBIX PEIICHUH TpoOIeM
B CUTYallUsIX, CBA3AHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUM: CAMOCTOSITEIIPHO TUIAHUPOBATh U IPOBOJUTH
XUMUYECKUN DSKCIEpUMEHT (MOJIyYeHHEe W M3YYeHHE CBOWCTB OPTraHUYECKHUX
BEIIECTB, KAYECTBCHHBIC pPEAKIMU YIJIEBOJOPOJOB PA3JIWYHBIX KIJIACCOB U
KHUCJIOPOJCOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTATBHBIX
3371a4 110 PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIOJACHUEM ITPaBHII
0e30macHOro OoOpallleHus ¢ BeIIeCTBAaMU M J1Ta0OpaTOPHBIM O0OPYJ/IOBAHHEM,
dbopmMyIHpoBaTh 1€JIb HUCCIAEAOBAHUS, TMPEACTABIAThL B pa3iIudHod ¢dopme
pE3yJIbTAThl SKCIEPUMEHTA, aHAIU3UPOBATh U OLEHUBATH UX JOCTOBEPHOCTb;

c(hOpMHPOBAHHOCTh YMEHUI:

coOJII01aTh MpaBUia SKOJOTHYECKH 11€JIeCO00Pa3HOI0 MOBEICHHUS B OBITY H
TPYJAOBOM JEATENBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOILIEH
MIPUPOJHOM CPEJIbl U JOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OINACHOCTh TOKCHUYECKOTO JCHCTBUS HAa 3>KUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, TOHUMAas cMbICH TTokaszareis [1JIK;

aHAJIM3UPOBATH IIEJIECOO0PA3HOCTh MPUMEHEHUS] OPraHWYECKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHHUS PUCK-TI0JIB3;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATh II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TNIHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-HaydHaS
JuTepaTypa, cpeAcTBa MmaccoBor mHpopManmu, UHTEpHET 1 Apyrue), KpUTHIECKU
aHAJIM3MPOBATh XUMUYECKYIO HH(DOpMAIIHIO, IepepadaTriBaTh €€ U UCIIOJIH30BaTh B
COOTBETCTBHH C IMOCTABJICHHON yueOHOU 3a1auei.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas u HeopraHmdeckas
XUMUSD OTPAXKaroT:

chOpMHUPOBAHHOCTh MPEJCTABICHUNA: O MaTepUaIbHOM E€IUHCTBE MUDPA,
3aKOHOMEPHOCTSIX U TI03HABAEMOCTH SIBJICHUU MPHUPOJBI, O MECT€ U 3HAYCHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIECYEHUU YCTONYMBOIO
pa3BUTHA, B PEHICHUU TPOOJEM HKOJOTHUECKOM, PHEPreTUYECKOM M MHUILEBOU
0€30MacHOCTH, B Pa3BUTUU MEIULIHUHBI, CO3JJaHUM HOBBIX MaTEpPHUATIOB, HOBBIX
WMCTOYHUKOB SHEPTUM, B OOECIEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIH30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHMSI W OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTUUECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO M TPUPOJHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKUMX  3HAHMM, KOTOpass  BKJIKOYACT:
OCHOBOTIOJIATAOIIHE ITOHATHS — XUMUYECKUI DJIEMEHT, aTOM, JIPO aTOMa, U30TOIIbI,
DJIGKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aToMHBIC OpOWTANHM, OCHOBHOE U
BO30Y>KAEHHOE COCTOSIHHSI aToma, THOpUAM3aIUsl aTOMHBIX OpOWTaled, HOH,
MOJIEKYJIa, BA&JIEHTHOCTb, 3JEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBsI3b (KOBaJieHTHAs, MOHHAsA, METaJIMYeCcKas, BOJOPOIHAs),
KpUCTAJJIMYECKAs] pEIIETKA, XHUMHUYECKas peakuus, pacTBOpP, AJIEKTPOIUTHI,
HEAJIEKTPOIMUTHI, DJEKTPOJUTHYECKAss JUCCOLMALMS, CTENEHb IHCCOLMALUU,
BOJIOPOJIHBIN TIOKa3aTedb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKOHN peakiyu, CKOPOCTh XUMUYECKON peaklni, XUMUUECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHS ANEKTPOJUTHYECKONW IHUCCOLMAINU, MEPUOANUYECKUIM
3akoH JI.1. MeHeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3AKOH COXPAHEHUS U
MpEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUU SI3bIK
XUMUH, MUPOBO33PEHUECKUE 3HAHUS, JICIKAILIUE B OCHOBE MIOHUMAHUS IPUYUHHOCTHU
Y CUCTEMHOCTH XMMHWYECKUX SIBIICHUI; COBPEMEHHBIE MPEJCTABICHHS O CTPOECHUU
BEIllECTBA HAa ATOMHOM, MOHHO-MOJIEKYJIPHOM W HAJAMOJICKYJISIPHOM YPOBHSX;
MPEACTAaBICHUSI O MEXaHU3MaX XUMHMUYECKUX pEakiHil, TePMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHUHU,
pacTBOpax W TUCIEPCHBIX CHCTEMax; (PAKTOJIOTMYECKUE CBEIICHUS O CBOWMCTBAX,
COCTaBe, MOJyYCHUH U 0€30MMacCHOM HCTOJIb30BAHUH BAKHEUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPaKTUYECKOW MAESATENIbHOCTU YeJOBEKa, OOIIMX HAayYHBIX
MPUHIIAIIAX XUMUUYECKOTO TTPOU3BO/JICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEpPHBbIC MPU3HAKW TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUSA MPHU
ONMMCAaHWN HEOPTraHUYECKUX BEIIECTB U UX MPEBPALLCHUI;



c(hOpMUPOBAHHOCTh YMEHHSI HCIOJIb30BaTh XUMUYECKYI) CHUMBOJIMKY JJIS
coctaBieHuss (GOPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematuueckyto HoMmeHkinarypy (IUPAC) u TpuBuanbHbie Ha3BaHUSI OTICIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI OMPECIISITh BaJIEHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIUHEHUSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJIOPOJHAS), THUI KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMHPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3W W THUMNA KPUCTALIMYECKON pemeéTkr, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUSI KOBAJICHTHOM CBA3H;

c(hOpMHPOBAHHOCTh YMEHHUI: KJIACCU(DUITMPOBATH: HEOPTAHNIECKUE BEIIECTBA
M0 UX COCTAaBY, XUMHUECKUE PEAKIIMU IO PA3TUYHBIM MPU3HAKaM (UHCILY U COCTaBY
pearupyromux BelEeCTB, TEIIOBOMY 3(P(EKTy peakiii, U3MEHEHHIO CTeleHen
OKHCJICHUSI DJIEMEHTOB, OOpaTUMOCTH, YYacCTHUIO KaTajiu3atopa U JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHMS M KpPUTEpUU ISl  KiaccupUKaUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOIMYECKOro 3akoHa /1.
W. MenpeneeBa u J1eMOHCTPUPOBATH €0 CUCTEMATHU3UPYIONIYI0, OOBICHUTEIHHYIO
U IPOTHOCTUYECKYIO (PYyHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHUN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHUYECKUX OHJIIEMEHTOB MEPBOTO—YETBEPTOTO MEPHUOJIOB
[Tepuognueckonr  cucremsl .M.  MenneneeBa,  UCHOJNB3ys  TMOHSATHS
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE SHEPreTUUYECKHE COCTOSHHUS aTOMay;
OOBACHATHh 3aKOHOMEPHOCTH HM3MEHEHHSI CBONCTB XMMHUYECKUX AJIEMEHTOB M HX
coequHeHuM 1o mnepuojgam u rpynmnaMm Ilepuonnueckou cucrembr J[. U
MeHieneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI X
AIIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHMU: XapakTepu3oBaTh (OMHCHIBaTH)  OOIIKE
XUMHUYECKHE  CBOMCTBA  BEHIECTB  pPA3JIUYHBIX  KJIACCOB,  IOJTBEPKIATh
CYIIECTBOBAHHE TE€HETUYECKOM CBSI3M MEXKIYy HEOPraHWYECKUMHU BEIIECTBAMH C
MOMOIIbIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

cOPMHUPOBAHHOCTh YMEHHUS PACKpbIBaTh  CYIIHOCTb: OKHCJIMTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMil MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX pEeaKIui; peaklril MOHHOr0O OOMEHa MyTEM COCTABJICHUS WX TMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPAaBHEHUM;  peakUUMd  TUAPOJIW3A;  PEaKUuu
KOMILJIEKCO00pa3oBaHus (Ha MpUMeEpe r’uIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



c(hOpPMUPOBAHHOCTh yMEHHUSI OOBICHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX IHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKUUH B 3aBUCUMOCTU OT Pa3IUYHBIX
(bakTopoB, a TaK)Ke XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHS MO/l BIUSHUEM
BHEIIHUX Bo3jencTuil (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XHUMHYECKUE pPEaKIIHH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIyYEHHUsSI CEPHOM KHUCIOThI, aMMHUaka,
oOIue HaydHbIE TMPUHINNBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTraHWYECKUX BEIECTB B MPOMBINIJICHHOCTH W B OBITY C TOYKHU
3pEHHs] COOTHOLIEHHUS PUCK-TI0Nb3A;

c(hOpMUPOBAHHOCTh BIIQJICHUSI CHUCTEMOW 3HAHUM O METOJax HAyYHOIO
MO3HAHUS SBJICHUM TPUPOABI — HAOIIOIEHWe, HW3MEPEHHE, MOJCINPOBAHNE,
HKCIIEPUMEHT (pEaIbHBIN U MBICJICHHBIN ), UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU SKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U s OOBSICHEHHS XHUMHUYECKMX SIBJICHUHM, HMMEIOIMHUX MECTO B TPUPOJIE,
MPAKTUYECKOMN JESTEIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU,

c(hOpPMHUPOBAHHOCTh YMEHHSI BBISBIIATh B3aMMOCBSI3b XUMUUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMH JPYTUX €CTECTBEHHO-HAYUYHBIX IPEAMETOB IS
00J1e€ 0OCO3HAHHOTO MMOHUMAHUS MAaTEPUATILHOTO €IMHCTBA MUDPA;

c(OPMHUPOBAHHOCTh YMEHHUS TNPOBOAUTH PACUETHl: C HCIOJIH30BAHUEM
MOHSATUM «MacCOBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIPHAS] KOHIIEHTPAIUD»;
Macchl BEIIECTBAa WM O0OBEMA ra3a Mo W3BECTHOMY KOJIMYECTBY BEIECTBA, MAcce
Wi 00bEMY OJTHOTO M3 YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro s¢dexra
peakuuy; 3Ha4eHUs BOAOPOIJHOTO MOKAa3aTelsl pacTBOPOB KHUCIOT W IIEJIOYEH C
M3BECTHON CTEIMEHBIO AMCCOIMAIMU, Macchl (00bEMa, KOJHWYECTBA BEIECTBA)
MPOAYyKTa PEAKIUH, €CIU OJHO M3 MCXOJIHBIX BEIIECTB JJAHO B BHJIE€ pacTBopa C
onpeeIéHHON MacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WIIM JIAHO B M30BITKE
(MMeeT MpUMecH); J0JM BbIXOa MPOAYKTa PEaKINH; 00bEMHBIX OTHOIICHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEILHO TUIAHUPOBATh U TMPOBOJUTH
XUMUYECKUA  JKCIEPUMEHT  (IIPOBEJAEHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKACHUE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEILIECTB, ONpE/IEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbI HWHJIUKATOPOB, W3YyYECHUE BIUSHUS
pasnuYHBIX  (PAKTOpOB HA CKOPOCTh XHMHUYECKOW PpEaKIuH, pEeIICHUE
OKCIIEPUMEHTAJIBHBIX 3adady 1o TemaMm «Metammey u  «Hemeramibs»y) ¢
coOII0/IeHneM TpaBujl 0€30MacHOro oOpalleHHs C BEUIeCTBaMU U Ja0OpaTOPHBIM
o0opynoBaHueM, GOPMYITHPOBATH IETh HCCIICOBAHUS, TIPEICTABIATH B PA3TUIHON
dbopme  pe3ynbTaThl  AKCIEPUMEHTa, AaHAJIM3UPOBaTh U  OIEHMBATh  HX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUMN: COOIIOIaTh MpaBuUia MOJIb30BAHUS XUMUYECKOM
nocy/Iol u 1abopaTopHbIM 00OpyJOBaHUEM, OOpaIIeHUs C BEIIECTBAMH B
COOTBETCTBHM C WHCTPYKIIMSIMH TIO BBITIOJIHEHHUIO JIA0OPATOPHBIX XUMUYECKUX
OTIBITOB, JKOJIOTMYECKH II€JeCO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOI
JNEATEIIbHOCTH B LEJIAX COXPAHEHUSI CBOETrO 3I0POBbs, OKPYKAIOWIEW MPUPOIHOU
cpeabl W JOCTHXKEHHs €€ YCTOMYMBOIO pAa3BHUTHSA, OCO3HABATh ONACHOCTH
TOKCUYECKOTO JICCTBUSL HA JKMBBIC OPraHU3Mbl OIMPEICIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMmbIich nmokaszarens [IJIK;

chOpMHPOBAHHOCTh YMEHHUM: OCYIIECTBIATH IEJICHANIPABICHHBIA TMOUCK
XUMHUYECKON MH(GOpMAIIMK B PA3TUYHBIX UCTOUYHMKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEepaTypa, CpeicTBa MaccoBoil nHGopManuu, MIHTEpHET U Ipyrue), KpUTUYECKU
aHATM3UPOBATh XUMHUUYECKYIO HH(POPMAIIHIO, IepepabaThiBaTh €€ U UCIIOJIB30BaTh B
COOTBETCTBHH C ITOCTABJICHHOW yueOHOM 3a1auei.
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51 BricokoMoneKynsipHble COSTUHEHHUS 6

Htoro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME 102



11 KITACC

KoandyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie  IIpakTHueckue
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Paznen 1. Teopernueckne 0CHOBbI XUMUM
Ctpoenue atoma. [lepuoauyeckuit 3aKoH
1.1 u [lepuoanueckas cucteMa XMMHUYECKUX 9
anemenToB . 1. Menneneera
Ctpoenue BerecTtsa. MHOrooopasue
1.2 P H p 11 1
BEIECTB
1.3 XUMHUYECKUE PEaKINU 19 1 3
Utoro no pazneny 39
Paznen 2. Heoprannuyeckasi xummusi
2.1 Hemeramnsr 31 1
2.2 Merauist 23
Wroro no pazneny 54
Pa3nea 3. Xumus u :Ku3Hb
31 MeTtoabl MO3HAHUA B XUMUHU. XUMHUS U 9
' YKU3Hb
Hroro o pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8

ITPOT'PAMME



IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYecKkue
padoThI

yleKTpOHHbIE N (poBbHIE
o0pa3oBaTejbHbIe pecypchl

[Ipenmer u 3HaUEHHE OPTraHUYECKON XUMUH,
MPECTaBICHHE O MHOTOOOpa3uu
OpPTraHUYECKUX COCTUHCHUMN

DNEeKTPOHHOE CTPOCHUE aTOMa yriiepoa
(ocHOBHOE U BO30YXAEHHOE COCTOSIHHUS).
BajieHTHBIC BO3MOKHOCTH aTOMa yTiepoia

Xumuueckas CBA3b B OPraHUYECKUX
coeTMHEeHMsIX. MexaHu3Mbl 00pa30BaHMs
KOBJICHTHOM CBSI3U, CIOCOOBI pa3phiBa
CBs3CH

Teopust cTpoeHUs OPraHuYECKUX
coequHeHuit A. M. bytieposa

Bunsl n3omepun: CTpyKTypHas,
MPOCTPaHCTBEHHAs. DIEKTPOHHBIE Y PEKTHI
B MOJIEKYJIaX OPTaHUYECKUX COCTUHEHUIN

[TpencraBnenne o kIaccupUKAMN U
cucrematnyeckas Homenkiarypa (IUPAC)
OpPraHWYECKUX BEIECTB

Knaccudukanms peakiuii B opraHu4ecKoi
XUMHH

Cucrematusanusg 1 0000IIEHNE 3HAHUH 110
TEME



10

11

12

13

AJKaHBI: TOMOJIOTHUYECKHUN PsifI, 00IIas
dbopMyIa, HOMEHKIIATypa ¥ U30MEepHs,
3JIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHHUE
MOJICKYJT

duznyeckue U XUuMHUYECKHE CBOMCTBA
aJIKaHOB

Haxoxnenue ankanoB B npupoe. CriocoOsl
MOJTyYCHHUS ¥ IPUMEHEHHE aTKAaHOB

[uknmoankanel: obmas popmyna,
HOMEHKJIATYpa ¥ U30MEPHsi, OCOOCHHOCTH
CTPOEHMSI U XUMHUUECKHUX CBOMCTB, CIOCOOBI
MOJIYYEHHS U IPUMEHEHHUE

Pemenne pacuéTHbIX 33724 Ha ONIpeICTICHIE
MOJICKYJISIPHOH (OPMYITBI OPraHUIECKOTO
BeIIIeCTBA 110 MAaCCOBBIM 0OJISIM aTOMOB
DJIEMEHTOB, BXOIAIINX B €I0 COCTAB.
CucreMaTuzanus 1 0000IIeHEe 3HaHNUH 110
TeEME

14

15

ATKEHBI: TOMOJIOTHYECKHA psijl, 001as
dbopMyIia, HOMEHKIIATypa, dJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHAs ¥ TUC-TPAHC-U30MEPHS
AJIKEHOB

dusznueckre U XUMHUYECKHE CBOUCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa

16

CriocoObl 1osTyyeHust 1 IpUMEHEHNEe
aJIKeHOB



[TpakTrueckas padorta Ne 1 mo teme

17 "[lonydenne aTUIIEHA U U3YYEHHE €TI0
CBOMCTB"
Pemenne pacuéTHbIX 3a7]a4 Ha OIpeieJIeHHe

18 MOJIEKYJISIPHOM (hOpMYJIIBI OPraHUYECKOTO
BEIIECTBa
ANKanueHsl: CONpsHKEHHBIE,

19 M30JIUPOBaHHBIC, KyMYJIUPOBAaHHbIC.
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOCHHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

21 CrniocoOblI osTyueHHst 1 IPUMEHEHUE
aJIKaTUCHOB
AJKWHBI: TOMOJIOTUYECKHH PsiJl, oO1Ias

99 ¢bopmyia, HOMEHKIATypa, JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
¢du3nueckre CBOUCTBA

23 XUMUYeCKHE CBOWCTBA aTKUHOB

24 KayecTBeHHBIE peakIlui Ha TPOWHYIO CBA3b

o5 Crioco0bl MoJTy4eHus U IpUMEHEHUe
AJIKUHOB

26 Pemenue 3ana4: pac4€Tsl 10 YPaBHEHHUIO
XUMHYECKON peaKiuu

97 CucremaTu3aius 1 0000IIeHNe 3HAHUH TI0
TeMe
ApeHBI: TOMOJIOTHYECKHUH PsijI, 001Iast

28 dbopMyIa, HOMEHKIATypa. DIEKTPOHHOE U

MMPOCTPAHCTBECHHOC CTPOCHUC MOJICKYIJI



OCH30J1a U TOJTYOJIa, UX (PU3HUECKHE
CBOMCTBA

XHWMHMYECKUE CBOMCTBA aPEHOB: PEAKIIUU

29
3aMenIeHHs
XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLIUU

30 MPUCOEANHEHHUS, OKUCIICHUE TOMOJIOTOB
OeHsona

31 OcoOeHHOCTH XUMHYECKUX CBOMCTB CTHPOJIA
Pemenne pacuéTHbIX 3a7a4 Ha OIpeieJICHIE

32 MOJICKYJIIPHOH (hOPMYJTBI OPTaHHYECKOTO
BelIeCTBa

33 CriocoObI ToTy4eHHs ¥ IPUMEHEHUE apEHOB

34 ['enetnyeckas CBSI3b MEXKAY Pa3IUYHBIMU
KJIacCaMU YIJIEBOJIOPOJIOB
Pacu€tbl mo ypaBHEHUSIM XUMHUYECKUX

35 peaknuii. Cuctematusamus 1 00001eHne
3HAHUU 110 TeME

36 [Ipuponnsriii raz. [lomytHbie HEQTAHBIE ra3bl

37 KaMenHbIit yroyib 1 IPOIYKTHI €r0
nepepadoTKu
Hedth 1 ciocoOs! e€ nmepepaboTKy.

38 [TpuMeHeHne TPOTYKTOB TIepepadOTKH
HeTH

39 ['eneTrueckas CBsI3b MEXKAY pa3THIHBIMU
KJIacCaMH YTJIeBOJI0POIOB
["amoreHonpou3BOHbIE YTIIEBOJOPOIOB:

40 AJIEKTPOHHOE CTPOEHUE; PEAKIMU 3aMeIICHUS

rajJorcHa



41

42

43

JeicTBue menouei Ha
raJIOreHIIPOU3BOAHbIE. B3aumonencTeue
JUTajJ0re€HAJIKaHOB C MarHUEM M LIMHKOM

CucreMaTuzanus 1 0000IIeHE 3HAHU 110

pazneny "VYrieBogopoasr"
KonrponsHas padora no Teme
"YrneBonpopoast"

44

45

46

47

48

49

50

o1

[IpenenpHBIC OTHOATOMHBIEC CITUPTHI:
TOMOJIOTUYECKHM psifl, oO1ias hopmyra,
CTPOCHHE MOJICKYJ, U30MEPHSI,
HOMEHKJIaTypa, KjIaccupuKanus,
¢buznueckue cBoiicTBa

XUMHUYECKUE CBOMCTBA MPeIeTbHBIX
OJTHOATOMHBIX CITHPTOB

Crioco0bl MoNTy4eHus U IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB

[TpocTeie 3¢upsl: HOMEHKIIATYpa U
M30MepHs, 0COOCHHOCTH (QU3UUECKUX H
XUMHUYECKHUX CBOMCTB

MHoOT0aTOMHEIC CIIUPTHBI: STUJIICHTIIMKOJIb U

FJ'II/IIIepI/IH, HUx (1)I/I3I/I‘~IGCKI/I€ U XUMHUYCCKHUC
CBOMCTBA

CriocoObl 1osTyyeHHst 1 IpUMEHEHNE
MHOTOQTOMHBIX CITUPTOB

@deHo: CTpOCHHE MOJIEKYIIbI, (Pr3nvecKue
cBoiicTBa. TOKCHYHOCTH (heHOIIa

Xumu4deckue cBoicTBa (heHomna

52

CrniocoOblI rosryueHust ¥ IpUMEeHeHne GeHona



53

54

55

56

[TpakTrueckas padota Ne 2. Permenue
9KCIIEPUMEHTAJIBHBIX 33a4 110 TEME
"Crupthl 1 peHonbr"

CucreMaTuzanus 1 0000IIeHE 3HAHU 110
TEME

AJIBZ[GI‘I/IIIBI 1 KCTOHBI: 3JICKTPOHHOC
CTpOEHHE KapOOHUIIBHOW IPYMIIbL;
TOMOJIOTUYECKHE PsJIbI, 0011ast popMmyia,
M30MEpHsl 1 HOMEHKJIaTypa

AnbaeTupl U KeTOHBI: GU3NYECKUE
CBOWCTBA; PEAKIMU MPUCOCTUHECHUS

57

58

59

Peakuuu okuciaeHus: 1 KaueCTBEHHbIE
peaKLMK alIbJIETUA0B U KETOHOB

Crioco0blI OTy4eHus allbJIETHI0B U KETOHOB
OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBBIE
KHCIIOTHI, 0COOEHHOCTHU CTPOSHUS HX
MOJIEKYJT

60

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HYEeCKHe CBOMCTBA

61

XHUMUYECKUE CBOMCTBA MPEAEITbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

62

63

OcoOeHHOCTH CBOMCTB MypaBbUHON
KHCI0Thl. MHOrooOpa3ue kapOOHOBBIX
KHUCJIOT

Oco0eHHOCTH CBOMCTB: HETIPEAEIBHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, TMJIPOKCUKAPOOHOBBIX



64

65

kucioT. [IpencraButeny BeICIIIX
KapOOHOBBIX KUCIIOT

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

CriocoObI MOJTyYeHUS U IPUMEHEHUE
KapOOHOBBIX KUCIIOT

66

67

68

69

CrnoxHble 3(pupbl: TOMOJIOTUYECKUH ps,
ob1mas popmynna, U30MepHs 1 HOMEHKJIAaTypa
dusnvecKre U XMMUYECKHE CBOMCTBA
a¢upoB

Pemenne pacu€THbIX 3a7a4: 10 YPAaBHEHUIO
XUMHUYECKOHN PEaKIuu, Ha ONIPEACIICHUE
MOJIEKYJISIPHOIM (OPMYJIBI OpraHUYECKOIr o
BEIIECTBA

[IpakTnueckas padora Ne 3. Pemenue
9KCIIEPUMEHTAJIBHBIX 33a4 110 TEME
"Kap6onoBsie kucnotbl. CinoxHbIe 3PUpbI"

70

Kupsr: crpoenue, pusnueckue u
XUMHUYECKHE CBOMCTBA (THAPOIIU3)

71

72

73

Oco0eHHOCTH CBOWCTB KUPOB, COJIEPIKAIINX
OCTAaTKH HENPEACIbHBIX JKUPHBIX KUCIIOT.
Kupsl B mpupoje

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX Morolee aercTue. Ilonsatue o
cuHTeTHYecKuXx Moronmx cpencteax (CMC)
['eneTnueckas CBsI3b yTi€BOJOPOAOB U
KHUCJIOPOJICOICPKAITUX OPTaHUIECKUX
BEIIECTB



Pacuétel o YPaBHCHUAM XUMHUUYCCKUX

74 .
peaxiuii

75 CucreMaTuzamus 1 0000IIeHE 3HAHNU 110
TeMe
OO01mmas XxapaKTepUCTUKA YTIIECBOIOB U

76 KJIacCU(UKAIUs yTIeBOIOB (MOHO-, IU- U
MOJINCaXapHUbl)

27 Monocaxapubl: pu3nuecKue cBoiicTBa U
HAXOXXJCHHE B TIPUPOJIC

78 [IpumeHeHue TI0K03bl, €€ 3HaUeHUE B
KHU3HEACSITETFHOCTH OpraHu3Ma
Jlucaxapuibl: caxapo3a, MaJlbT03a U JIAKTO34.

79 Haxoxnenue B mpupo/ie ¥ IpruMeHEHHe
JUcaxapuioB
[Tonmucaxapuapl: CTpOEHHE MAaKPOMOJIEKY,

80 (duzHYeCcCKre 1 XUMUIECKUE CBOKCTBA,
MIPUMCHCHHE

81 [TonsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX
Pemrenue pacueTHBIX 3a7a4 Ha ONpeIeIeHNE

82 JIOJIU BBIXOJ1a IPOAYKTA PEAKIMH OT
TEOPETUUYECKH BO3MOKHOTO

83 CucremaTu3aius 1 0000IIeHUe 3HAHUH TT0
pazzneny
KonrponsHas padora no Teme

84 "Kucnoponcoaepkamiue opraHu4ecKue

coenuHeHud"



85

86

87

AMUHBIL: Ki1accupuKaius, CTpOeHHE
MoOJIeKyJI, o01tast popmyia, usomepus,
HOMEHKJIaTypa U (pu3nyecKkre CBOicTBa
XUMHYECKHE CBOMCTBA aTru(paTHIECKUX
aMUHOB

AHWINH: CTpOEHHE aHWJINHA, 0COOEHHOCTH
XUMHYECKNX CBOMCTB aHMINHA

88

CrniocoOblI 1osTyueHust 1 IPUMEHEHNE
anmn(aTUIecKuX aMUHOB

89

90

91

AMUHOKHUCIIOTBI: HOMEHKJIATYpa U U30MEepus,

¢dusznveckue cBorcTta. OTaeIbHBIC
MPEACTABUTENH 0-AMUHOKHUCIIOT
XUMHUYECKHE CBOMCTBA aMHMHOKHCIIOT, X
OMOJIOTHYECKOE 3HAUYCHHE aMUHOKHCIIOT.
CuHTE3 ¥ TUIPOJIN3 MENTHIOB

benku xak npupoiHbIE TOJIUMEPHI;
CTPYKTYpBI OEJIKOB

92

93

XUMHUYECKHUE CBOMCTBA OEIIKOB

A3soTcoaepKalue reTepouruKINIECKUe
coeauHeHus. HykiienHOBbIE KHCIIOTBI:
COCTaB, CTPOEHUE U OMOJI0ruyecKas pojb

94

95

ITpakTuyeckas padora Ne 4. Pemenue
AKCIIEPUMEHTAJIbHBIX 3324 110 TEME
"A3zoTcoaepkaliue OpraHnuecKue
coeauHeHHs"

[TpakTuyeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4y 110 TEME



96

97

98

"Pacrio3zHaBaHKMe OpraHUYECKUX
coequHeHui"

KonTponbhas pabota no teme
"A3zoTcoaepKaliue OpraHnuecKue
coequHeHu"

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN U
METOBI UX CUHTE3a —II0JUMEPU3ALIHS U
ITOJIMKOHICHCALMS

[Mnact™accel. Y Tunu3anus u nepepadoTka
TUIACTHKA

99

100

101

102

OnacToMepbl: HaTypaJIbHbIM CUHTETHYECKHE
Kayuyyku. Pe3una

Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,
cuHTeTnueckue. [lonnmepsl cnenuanbHOroO
Ha3HAYCHUS

[IpakTuueckas padorta Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 110 TeMe
"Pacnio3HaBaHue I1aCTMACC M BOJIOKOH"

O06o00m1IeHre 1 cuCTeMaTH3aIHs U3YYEHHOTO
MaTepuaia 1no teme "BbIcOKoMOoeKyIsipHbIe
COETUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



11 KITACC

IMPOCTBIX U CIOKHBIX BEIICCTB I1O0 I'pYyIIIaM U
nepuogam

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne uudgposbie
w/n Tema ypoka Beero Kontpoabnubie IIpakTuueckue 06pazoBaTebHbIE
padoThI padoThI pecypes!
1 Atom. CocTaB aTOMHBIX s7ep. XUMUUECKHUN 1
a1emMeHT. M3oTomnsl
5 CrtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB, 1
KBAaHTOBbIE YHCIIa
3 Knaccudukanus XuMHUECKHUX 3JIEMEHTOB (S-, 1
p-, d-, f-aemenTHI)
4 Pacripenienenue 31€KTpOHOB 110 aTOMHBIM 1
opOuTansImM
DJeKTpOHHBIE KOH(PUTYpaluu aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSIHUU
6 DJeKTPOHHBIE KOH(PUTypaluy HOHOB. 1
DNeKTpOOTPULATENBHOCTD
[Iepnonnueckuit 3akoH u [lepnoanueckas
7 CHCTEMa XUMHUYECKHX dneMeHToB JI. W. 1
MenieneeBa, cBs3b ¢ COBPEMEHHON Teopuen
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU 1



10

11

12

Cucrematusanusa 1 0000IIeHNE 3HAHUN 110
TEME

Bunper xumudaeckout ¢Bs31. MexaHU3MEbl
00pa3zoBaHMs KOBAJECHTHOU CBSI3H.
Bonoponnas cBa3b. MexmoleKysipHble
B3aUMOJCHCTBHSA

BaneHTHOCTE U BaJIeHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOUM CTPYKTYpbI

MOJICKYJI ¢ UX TCOMCTPHUICCKHUM CTPOCHUCM

HpeI[CTaBJIeHI/IH O KOMITJIICKCHBIX
COCIMHCHUAX: COCTAaB U HOMCHKJIATypa

13

14

15

16

17

18

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpOCHMs. THIib
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

IlonsTue o JAUCTICPCHBIX CUCTCMAX.
HpeI[CTaBJ'ICHI/Ie O KOJUIOMAHBIX pacTBOpax

WcTunHble pacTBOPHI: HACBILIEHHBIE U
HEHACHIIEHHBIE, PACTBOPUMOCTD.
Kpucrannoruapatst

CrniocoObl BbIpa)KE€HUSI KOHIIEHTPALUU
pacTBOpOB

Pemenwue 3aa4 ¢ UCMoNb30BaHUEM OHATUN
""MaccoBast J10Jis1 paCTBOPEHHOTO BemecTra',
"MoJIsIpHast KOHIEHTparus'"
Knaccudukanus u HoMeHKIaTypa
HEOPTaHMYECKHUX BEIIECTB



19

20

21

22

23

24

25

26

27

28

Cucrematusanusa 1 0000IIeHNE 3HAHUN 110
TEME

KonTponbhas padota no temam "CtpoeHue
aroma. [leproanueckuii 3aKOH U
[Teproanueckas cucteMa XUMHUYECKUX
snemeHnToB JI. 1. Menpaeneesa", "CtpoeHue
BeniectBa. MHOroo0Opasue BeriecTs"

Knaccudukanmsi XuMruuecKux peakiuii B
HEOPraHNYECKOW U OPraHU4YECKON XMUMHH.
3aKOH COXpaHEHHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS SHEPTUU TIPU
XUMUYECKUX PEAKIUAX

Temnnobie 3 PEKTh XUMUUECKUX PEAKIIHA.
TepMoxuMHUYECKHE YpaBHEHHUS

Breraucnenus 1o YPaBHCHUAM XUMHNYCCKUX
peaKuHﬁ U TCPMOXUMHNYCCKHUM YPABHCHUAM

CkopocTh XMMHUYECKOH peakuuu, e€
3aBHCUMOCTH OT pa3iINyHbIX (DAaKTOPOB.
Karanus u xkatanusatopsl

I'oMoreHHBIE U reTepOreHHbIE PEAKIINH
[IpakTuueckas pabora Ne 1 o Teme
"BausiHue pazauyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKOHN peakiuu"

OOpaTumble U HEOOPATUMBIE pEaKLIUU.
XHUMHUUYECKOE PAaBHOBECHE

[IpakTrueckas padota Ne 2 o Teme
"BausiHue pazauyHbIX (PAKTOPOB HA
MI0JIO’KEHUE XUMUYECKOTO paBHOBECHS"




:‘)HGKTpOJ'H/ITI/I‘IeCKaH Juccounanus. CunpHble

29 u cnabble MeKTpoauThl. CTeneHb 1
JUCCOLIMAITUU
Honnoe npousBenenune Boapl. Cpesa BOJHBIX

30 pactBopoB. Bomopoanslii nokaszarens (pH) 1
pacTtBopa

31 I'mpoponus coneit. Peakuuu, nmpoTekaromue B 1
pacTBopax 3JIEKTPOJIIUTOB
[IpakTrueckas padota Ne 3 o reme

32 "XUMHUECKHE pEeaKIuu B PaCTBOPax 1
3JIEKTPOIUTOB"

33 OKHUCIUTENHEHO-BOCCTAHOBUTEIIHHBIC PEAKITHH. 1
Baxneiinire OKUCIUTENN U BOCCTAHOBUTEITN

34 Merton 31eKTpOHHOTO (3JIEKTOHHO-MOHHOTO) 1
Oaranca

35 DJIIEKTPOJIN3 PACTBOPOB U PACILIABOB BEIIECTB 1

36 Pemenue 3a1ay pa3nuyHbIX TUIIOB

37 Pemenwie 3a1a4 pa3TunIHBIX THIIOB

38 CucremaTu3anus 1 00001IeHHe 3HaHUH 110 1
TeMe "XuMuyeckue peakiuun"

39 KontponbHas paboTa o Teme "XumMuyeckue 1
peakmun"
[Tonoxxenne Hemerainos B Ilepuonnueckon

40 CUCTEME XUMHYECKHX dyieMeHToB []. 1. 1
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. du3nvecKre CBONCTBA HEMETAIIIIOB

a1 AnnoTponusi HEMETAIOB (Ha IPUMEPE 1

KHCJIOpoJia, cepbl, hochopa u yriiepoaa)



Bonopon: nonyuenue, pundeckue u

42 XMMHYECKHUE CBOMCTBA. ['napuabl
l"asiorensl: HaXOXKIEHUE B PUPOJIE, CTTOCOOBI

43 noTydeHus1, GU3NIECKue U XUMUIECKHE
CBOMCTBa
l'anorenoBonoponsl. Baxuenmue

44 KHUCJIOPOJICOICPKAIITUE COSTUHEHUS
raJIoreHOB
JlabopaTopHbIe ¥ POMBIIIEHHBIE CTIOCOOBI

45 NOJIy4eHus rajioreHos. [Ipumenenue
rajoreHoOB U UX COCIMHEHUI
IIpaktuyeckas padora Ne 4. Pemenue

46 SKCIEPUMEHTAJIbHBIX 337a4 110 TEME
"Tanorensr"
Kucnopon: nabopatopHblie v IPOMBIIITICHHBIE

47 CrocoOBI MOyUeHus, pu3ndecKue u
xumuyeckue cporictBa. O30H. [Ipumenenue
KHCJIOpOJIa U 030Ha

48 OKCHIBI U IEPOKCHIBI

49 Pemienue 3a1au pa3au4HbIX TUIIOB
Cepa: Hax0J€HHE B IPUPOJE, CIIOCOOBI

50 noTy4deHus1, GU3NIeCKue U XUMUIECKHE
CBOMCTBa

51 CepoBoaopo, Cyab(puabl

59 Kucnoponcoaep:xaiiue COeJUHEHUS CEPBI.

Oco0eHHOCTH CBOMCTB CEpHON KMCIIOTHI



53

54

55

56

[TpakTrueckas padota Ne 5. Permenue
JKCIIEPUMEHTAJIbHBIX 3a1a4 1o Teme "Cepa u
e€ coequHEeHUA"

A30T: HaXOXKJICHHE B MPUPOJIC, CITOCOOBI
MOJTy4eHusl, PU3NYECKUE U XUMUIECKHE
CBOMCTBA. AMMUAK, HUTPUIbI
Kucnoponcoaepxamiue coenuHeHHs a30Ta.
OCoOEHHOCTH CBOMCTB a30THOM KHCIIOTHI

[IpumeHenne a30Ta ¥ €ro COeAMHEHHH.
A3zoTHbIE ynoOpeHus

57

58

59

®ocdop: HaXOKIEHNE B IPUPOJIE, CIOCOOBI
MoJy4YeHUs, GPU3NIECKUE U XUMUUYECKHUE
cBoiicTBa. Pochuas! u hochun

Oxkcuapl hochopa, pochopcoaepxarnie
kucaoTsl. Conu hochopHOit KUCTOTHI
[Tpumenenue pochopa u ero coeAMHEHUIA.
®dochopHbie yoOpeHust

60

IIpaktuyeckas pabora Ne 6. Pemenue
SKCIEPUMEHTAIIbHBIX 33/a4 1o TeMe "A30T U
docdop u ux coequHeHUS"

61

VYrnepoa: HaXoKIeHUE B PUPOJIE,
AJUIOTPOITHBIE MOIU(PUKAIINN; PUZUIECKHUE U
XMMHYECKHE CBOICTBA, MPUMEHEHHE

62

63

Oxcun yriepoaa(ll), okeua yriaepoga(1V),
yroJibHas KHCIIOTa U €€ CONH

Pemenue 3aaa4 pas3sjIMuYHbIX TUIIOB



Kpemuuii: HaxoxJ1eHue B MPUPOJIE, CIIOCOOBI

64 MoJy4YeHUs, GU3NIECKUE U XUMHUYECKUE
CBOMCTBa

65 Oxkcun kpemaus(1V), kpeMHHEBast KUCITOTA,
CUJIUKATHI

66 IIpuMeHeHne KpeMHUS U €70 COCIMHEHU.
Crexito, ero moJTy4eHne, BUIbI CTEKIIA

67 Pemienue 3aau pa3nuyHbIX TUIIOB

68 Cuctemaru3zanys 1 0000IIeHUE 3HAHUH 110
teme "Hemeramisr"

69 KonTponbaas padbora o Teme "HemeTanmst"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboTHI,
KOPPEKIIHS OITUO0K
[Tonoxenne Meramnos B Ileprnoanyeckoin

7 CHCTEME XUMHUYECKUX DIIEMEHTOB.
OCOOEHHOCTH CTPOCHUS SJICKTPOHHBIX
000JI0YEK aTOMOB METaJLJIOB

79 OO6mue Guznueckre CBOMCTBA METAIIOB.
[IpuMeHeHHE METAJLTOB B OBITY U TEXHUKE

73 Crnasel MeTamioB. Kopposust MetanioB

74 Pemenre 3amayu pa3nMvHBIX THITOB
DNEKTPOXUMHUUYECKUNA Psii HANIPSKEHU I

75 MeTasuoB. O0Iue crocoOb! MOTydeHUs
METaJUIOB
OO0mmas xapakrepucTuka MetamioB 1A-

76 rpynmnsl [lepuoanueckoit cucteMsl

XUMHYECKHX 31€MEHTOB. HaTpuil n kanuii:
norydeHue, Gu3ndecKue 1 XUMHIECKUE



CBOMCTBA, TPUMEHEHHNE MPOCTHIX BEIIECTB U
HUX COCIUHEHUN

O6mas xapaktepuctuka metayioB |A-

rpynmnsl [leproanueckoi cucTeMsl
XUMHYECKUX DJIEMEHTOB. Maruuu u KajJpUi:

" nojryuyeHue, pusndeckre U XuMHUECKHe
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COCOUHEHUN

78 XKécTtkocTb BOBI U cIOCOOBI €€ yCTpaHEHUS

79 AnroMuHUH: ony4deHue, Gu3ndeckKue u
XMMHUYECKHE CBOICTBA, IPUMEHEHNE
AMdoTepHbIe CBOWCTBA OKCHIA U TUIPOKCHIA

80 QTIOMUHMSL, THAPOKCOKOMILIIEKCHI aTFOMUHUS,
UX MIPUMCHCHUE

81 Pemenue 3a1ay pa3nuyHbIX TUIIOB
[Ipaktudeckas pabora Ne 7. Pemenue

82 SKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"MeTauibl TIaBHBIX oArpynm'
OO01mas xapakTeprcTUKa METaNIOB TOOOYHBIX

83 noarpynn (b-rpynn) Ilepuonndeckoit
CUCTEMbI XUMUYECKUX JIEMEHTOB

84 ®u3NYECKUE U XMMUYECKHE CBOMCTBA Xpoma
U €r0 COEAMHEHUN, X TPUMEHEHNE
Baxwueiiime coeMHEeHU Maprasiia.

85 [TepmaHranaT Kanus, €ro OKUCIUTEIbHbBIE

CBOMCTBA



dusnyeckre 1 XUMHYECKHE CBOMCTBA Keje3a

86 u ero coequHenuit. [lonyuenue u
MIPUMEHEHHE CIUIaBOB XKee3a

87 ®uznuecKre 1 XUMHYECKHE CBOMCTBA MEIU U
e€ COeTMHeHNH, UX IPUMEHEHUE
DU3NYECKUE U XUMUUYECKUE CBOMCTBA LIMHKA

88 Y €r0 COCIMHEHUH, UX MPHUMEHEHHE.
' 1pOKCOKOMITIIEKCHI IMHKA
[IpakTuueckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTATBHBIX 3324 M0 TeMe
"Mertansl M0OOYHBIX oArpymnmn"

90 Petienue 3aau pa3nuyHbIX TUIIOB

o1 O0600611eHre U cucTeMaTU3alus U3y4eHHOTO
Martepuana no reme "Metamis"

92 KonTponbras pabora o Teme "MeTtamibr"

93 AHanm3 pe3yabTaTOB KOHTPOJIBHON pabOTHI,
KOPPEKIIHUs OINO0K
Ponb xumun B o6ecrieueHUN yCTOWYMBOTO

94 pa3BuTHs yenoBeuecTBa. [loHATHE O HAYYHBIX
METOJIaX UCCIIeI0BAaHUS BEIIECTB
HayuHble IpUHIUIIBI OpraHU3AIHH

95 XMUMHUYECKOTO IPOU3BO/ICTBA.
[IpombInIIEHHBIE CITOCOOBI TOTYIEHUS
Ba)KHEUIIINX BEIIECCTB

9 XUMUYECKOE 3arpsi3HEHUE OKPY KaroLe
CpEJIbl U €ro MOCIEACTBUS

97 XUMHUS U 370POBbE YETOBEKA.

JlexapcTBEHHBIE CPEACTBA



Xumust TITUIITH. Pone xuMmuu B o0ecrieueHun

98 . 1
MUILEBOH 6€3011acHOCTH

99 Kocmernueckue u mapdroMepHbie CpeICcTBA. 1
beiToBas xumus
XuMHUS B CTPOUTENLCTBE. BaskHenmme

100 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl

101 XuUMHS B CEIbCKOM XO03siicTBe. Oprannyeckue 1
Y MUHEpaJIbHBIC YI00pECHHS

102 CucremaTtu3zanus 1 00001IeHHEe 3HaHUH 110 1
TeMe

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

O.C.I'abpuensn, ®.H.Mackaes, C.1O.ITonomapes, B.1.Tepenun. Xumus.10
kiacc.IIpodunbHeiil ypoBens. MockBa, [poda
O.C.I'abpuensu, ®.H.Mackaes, C.1O.I1lonomapes, B.1.Tepenun. Xumus.11

knacc. IIpodunbabiii ypoBenb. Mocksa, JIpoda

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJIA
['opkoBenko M.IO. IToypounsie pa3padoTku no xumuu, 10 kimace

I'opxosenko M.IO. TToypounsie pa3zpadoTku o xumuu, 11 kimace

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

lesson.edu.ru



[Tpunoxenue Ne 1
Ydet paGoueii nporpaMMbl BOCIUTAHUS

Peanusayus eocnumamenvnozo nomenyuana ypoxoe npedycmampueaem:

— MaKCHUMaJIbHO€  HCHOJb30BAaHUE  BOCHHUTATEIbHBIX  BO3MOXKHOCTEH
COJIEpKaHUsl yd4eOHBIX TPEAMETOB sl (OPMHUPOBAHHUS Y OOYYarOIIMXCS
POCCUMCKUX TPATUIIMOHHBIX JYXOBHO-HPAaBCTBEHHBIX M COLMOKYJIbTYPHBIX
IIEHHOCTEM, POCCUIICKOTO MCTOPUYECKOTO CO3HAHMS HAa OCHOBE MCTOPHUYECKOTO
IPOCBEIICHNS; MOJ00p COOTBETCTBYIOLIEIO COACpPkaHUS YpPOKOB, 3a/laHui,
BCIIOMOTaTeNIbHBIX MaTepUaioB, IPOOJIEMHBIX CUTYallui Il 0OCYKICHUI;

— BKJIFOYEHHE YUUTEISIMU B pabo4yme MPOrpaMMBbl 10 Y4eOHBIM MIpeIMeTaM,
KypcaM, MOZIYJISIM LEJIEBBIX OPUEHTUPOB PE3yIbTaTOB BOCHUTAHMS, UX YUET B
OTIpEeTICHNH BOCITUTATENbHBIX 3a]1a4 YPOKOB, 3aHATHII;

— BKJIIOYEHHE YYHUTEISIMU B pabouue MporpaMMbl y4eOHBIX IMPEIMETOB,
KypcOB, MOJyJieH TEMaTUKH B COOTBETCTBUUM C KAJCHIAPHBIM I[LJIJAHOM
BOCIIUTATENILHON PabOTHI;

— BBIOOP METO/IOB, METOUK, TEXHOJIOTHH, OKa3bIBAIOIINX BOCIIUTATEILHOE
BO3/ICIICTBHE HA TUYHOCTHh B COOTBETCTBUU C BOCIIUTATEIHHBIM UCAIOM, LIETIBIO
U 3a7lauaMy BOCIIMTAHUs, IIEJIEBEIMU OPHUEHTHPAMU PE3yIbTATOB BOCIIUTAHUS;
peann3anuio MPUOPUTETa BOCIUTAHUS B YIEOHOU e TEIbHOCTH;

— MpUBJCUECHUE BHUMAHHUS OOYYAIOMIMXCS K IIEHHOCTHOMY acCIEKTy
U3y4aeMbIX Ha ypoKax MpeIMETOB, SIBICHUW M COOBITHI, WHUIMUPOBAHHE
00CyX/I€HH, BHICKa3bIBAHUI CBOETO0 MHEHUSI, BHIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOILIEHUS K U3y4aeMbIM COOBITUSM, SIBJICHUSIM, JIUIIaM;

— NpPUMEHEHHE  MHTEPAKTUBHbIX  GopM  yueOHOM  paboThl  —
MHTEIJICKTYyaJIbHBIX, CTUMYJIHUPYIOIIUX MO3HABATEIHHYI0O MOTHBAIIMIO, UTPOBBIX
METOJIMK, AMCKYCCHUW, AAIOIMIMUX BO3MOXKHOCTH MPHOOPECTH OIBIT BEICHUS
KOHCTPYKTUBHOTO JHAaliora; TpyHmoBOoH paboThl, KOTOpas YYHUT CTPOUTH
OTHOIIICHUS U ICWCTBOBATh B KOMaHJIe, CIIOCOOCTBYET Pa3BUTUIO KPUTHUECKOTO
MBIIICHHS,

— noOyxaeHne oOydaromuxcsi COOM0aTh HOPMBI TOBEJEHUS, MpaBUia
OOIIEHUsI CO CBEPCTHUKAMU U [eJaroraMu, COOTBETCTBYIOIIME YKIady
oOmieoOpa3oBaTenbHONM  OpraHM3aIlui,  YCTAHOBJICHHE U TOJJEPKKY
n00pokenaTeTbHOM aTMOC(hEpHI;

— opranmzanuio  medcTBa  MOTHUBHUPOBAaHHBIX M 3PYJIHUPOBAHHBIX
oOydaromuxcsi HaJl HEYCHEBAIONIMMH OJHOKJIACCHUKAMHU, B TOM YHCIE C
0COOBIMU  00pa30oBaTEeIbHBIMU  MOTPEOHOCTSMHU, JIAIOIIETO  O0yYarOUUMCS
COLIMAJIBHO 3HAYUMBIH OIBIT COTPYIHUYECTBA U B3aUMHOM MOMOIIIH;

— WHULMUPOBAHHWE U TOJACPKKY HCCIEAOBATEIbCKON JEATEIBHOCTH
oOyJaromuxcs, INIAHUPOBAHUE W BBIMOJIHEHUE UHAMBHUIYAIbHBIX U TPYIIIOBBIX
MIPOEKTOB BOCIIUTATEIHHON HANPaBIECHHOCTH.



[Tpunoxenue 2
Kpurepuu 1 HOpMBI OLIEHKH 3HAHUN 00YyYaIOIUXCs
1. Ouenka ycTHOTO OTBETA

OtMeTKa «5»: - OTBET IOJHBIN U IPABUIBHBIN HA OCHOBAaHUY U3y4YEHHBIX TEOPUN;
- MaTrepuan M3JI0KEH B OIPEIAEICHHON JIOTHYECKOW II0CIIEI0BATEIBHOCTH,
JUTEPATYPHBIM SI3bIKOM; - OTBET CAMOCTOSTENbHBIA. OTMETKa «4»; - OTBET
TOJIHBIM U MPABUJIbHBIM Ha CHOBAHUY U3YUYCHHBIX TEOPUM; - MATEPUAI U3JI0KEH
B ONIPEACIICHHOM JIOTMYECKON NOCIIEN0BATENBHOCTH, IIPU 3TOM JOIYILEHBI JABE-
TPHU HECYILLIECTBEHHBIE OIINOKH, UCIIPABIEHHBIE 110 TPEOOBAHUIO YUUTEIS.

OtMeTKa «3»: - OTBET MOJIHBINA, HO IIPH 3TOM JIOIYIIICHA CYIIIECTBEHHAs OImMnOKa
WM OTBET HEIOJIHBIM, HECBSI3HBIM.

OtmeTka «2»: - Ipu O0TBETEe 0OHAPYKEHO HEIIOHUMAHUE yYallUMCS OCHOBHOTO
cojiep>KaHusi y4eOHOro maTepuana WM JOMYIIEHbl CYIIECTBEHHBIC OLIMOKH,
KOTOpPBIC YUaIUHCS HE MOXKET MCIPABUTh MIPU HABOJSALIMX BOIPOCAX YUUTENS,
OTCYTCTBUE OTBETA.

2. OueHka SKCHEPUMEHTAIBHBIX yMeHUW. OIEHKa CTaBUTCS HAa OCHOBAHUU
HaOJII0JICHHS 32 YUYalIUMUCS U MUCbMEHHOTO OTUeTa 3a padoTy.

Otmetka «5»: - paboTa BBHITIOJIHEHA IOJHOCTHIO W TIPABWIBHO, CHCIIaHbBI
MpaBUJIbHbIC HAOIIOJEHUS U BBIBOJIBIL; - IKCIIEPUMEHT OCYIIECTBIICH MO TUIaHy C
y4eTOM TEXHUKM O€30MacCHOCTH W TMpaBWi pabOThl C BELIECTBAMU U
0o00OpyJI0OBaHUEM; - TIPOSBIICHBI OPraHU3allMOHHO - TPYJAOBBIE YyMEHUS,
MO/IJIEPKUBAIOTCS. YACTOTa paboYero mMecta M MOPSAJOK (Ha CTOJE, SKOHOMHO
UCIIOJIb3YIOTCS PEAKTHUBBI).

OTtmeTka «4»: - paboTa BBHIMOJHEHA TMPABWIBHO, CHCIAHBI TPaBUIHHBIC
HAOJIO/ICHUST U BBIBOJIBI, HO IPH 3TOM JKCIIEPUMEHT IPOBEJICH HE MOJHOCTHIO
WIK JONMYIICHBl HECYIICCTBCHHBIE ONIMOKM B paboTe C BEIIeCTBAMH U
000pyI0OBaHUEM.

OtmeTka «3»: - paboTa BBIMOJTHEHA MTPABUILHO HE MEHEE YeM HAIOJIOBUHY WJTU
JOTyIIIEHA CYIIECTBeHHAs OIMMOKa B XOJI¢ JKCIEPHUMEHTa B OOBSICHCHHUH, B
odopmiieHUHU pabOThI, B COOIIOICHUH MPABUII TEXHUKH O€30MaCHOCTH Ha padoTe
C BeIIeCTBAMH M O00OpYyJOBaHHMEM, KOTOpas HCIpaBisieTcs MO TpeOOBaHUIO
YUUTEIIS.



OtmeTka «2»: - nomyuieHbl /Be (M Oosee) CyIIEeCTBEHHbIE OIIMOKUA B XOJE:
AKCIIEPUMEHTA, B OOBSICHEHUH, B O(POPMIIEHUH padOThI, B COOJIFOICHUH MTPABUI
TEXHHUKHU 0€30IIaCHOCTH IIPU paboTe ¢ BELECTBAaMU U 000pyAOBaHUEM, KOTOPBIE
yYallluicsl HE MOYKET MCIPABUTh Jake MO TPEOOBAHUIO y4yuTens; - padoTa He
BBIIIOJIHEHA, Y YYaIllerocsi OTCYTCTBYET 3KCIIEPUMEHTAIbHBIE YMEHUS.

3. OueHka yMEeHHI penaTh pacueTHbIE 3a1a4u.

OtMeTka «5»: - B JIOTHYECKOM PACCY)KICHUU M PEIICHUHM HET ONIMOOK, 3a/1a4a
pelleHa parroHaIBLHBIM CIIOCOOO0M;

OtMeTka «4»: - B JIOTUYECKOM PACCYXJACHUU U PELICHHS HET CYILECTBEHHBIX
OLIMOOK, HO 3a/laya pelieHa HEPALMOHAJIbHBIM CHOCOOOM, WM JIONYIIEHO HE
0oJee IBYX HECYIIECTBEHHBIX OLIMOOK.

OtMmeTKa «3»: - B JIOTHYSCKOM pacCyKACHHUUN HCT CYHICCTBCHHBIX OHII/I6OK, HO
AOITYHICHA CYIICCTBCHHAA OIIMOKa B MaTEMaTUUECKUX pacucrax.

OtMmeTKa «2»: - UMeeTCsl CYIIECTBEHHbIE OIIMOKHU B JIOTHUECKOM PAcCyKJIECHUU U
B PEILLEHUH; - OTCYTCTBUE OTBETA HA 3a/laHUE.

4. O1ieHKa TUCbMEHHBIX KOHTPOJIbHBIX paloT.

OtMeTka «5»: - OTBET MOJIHBIM W MPaBWIbHBIM, BO3MOXKHA HECYILIECTBEHHAs
oruoKa.

OrmeTrka «4»: - OTBET HEMOJHBIM WM JIONYIIEHO He Oonee JABYX
HECYIIECTBEHHBIX OLIMOOK.

OtMmeTka «3»: - paboTa BBINOJHEHA HE MEHEE YEM HAIlOJIOBUHY, JOIMYyIIEHA OJHA
CYIIECTBEHHAs OIMMOKa U IIPU ITOM JIBE-TPU HECYIICCTBEHHBIEC.

OtmeTka «2»: - paboTa BHIIIOJHEHA MEHBIIIE YeM HAMOJOBUHY WM COJEPKUT
HECKOJIBKO CYIIECTBEHHBIX OMIMOOK; - paboTa He BhImonHeHa. [Ipu oueHke
BBINIOJIHEHHSI TMHMCbMEHHOW KOHTPOJIBHOM pabOThl HEOOXOAMMO YUYUTHIBATh
TpeOOBaHMS €IUHOTO OpPorpaduyecKoro pexxnuma

5. OmneHka TecTOBBIX paboT. TecThl, COCTOSIIME W3 TSATH BOMPOCOB MOYKHO
UCII0JIb30BaTh MOCIIE U3YUYEHUS KaXK0ro MaTepuana (ypoka).

Tect u3 10-15 BonmpocoB ncnoib3yeTcs AJisi NIEPUOIAYECKOTO KOHTPOJIS.

Tect u3 20-30 BonmpocoB HEOOXOIUMO HCIIONB30BATh ISl UTOTOBOTO KOHTPOJIS.



HpI/I OLNCHMWBAHWH HMCIIOJIB3YCTCA CIICAYIOMIAass IIKaJa:

BOIIPOCOB
* HET OIMOOK — OIICHKA «5»;
* OJIHA OIINOKA — OILICHKA «4»;
* IB€ OIIMOKH — OIICHKA «3»;
* TPU- IIECTh OITMOOK — OIIEHKA «2».
Jnst recta u3 30 BOOpocCoB:
* 27-30 npaBUIbHBIX OTBETOB — OILIEHKA «5»;
* 19-26 mpaBWIBHBIX OTBETOB — OIICHKA «4»;
* 13-18 mpaBUIBHBIX OTBETOB — OLIEHKA «3»;

* MeHbIIIE |2 MpaBUIbHBIX OTBETOB — OLICHKA «2».

IUIg TecTa Wu3

5-10



