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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmMa 1o XMMUU Ha YPOBHE CpPEIHEro 0O0IIero oOpa3zoBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepaibHOM 00pa3zoBaTENLHOM MporpaMmsbl cpeanero ooimero oopazopanusi(DOIT
COO), npencraBieHHbix B denepalbHOM TrOCYyIapCTBEHHOM 00pa30BaTEIbLHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putus Bocnutanus B Poccuiickoin @enepannu Ha nepuoa a0 2025
rona» (Pacnopsixenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAEeT BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealimdyeMoe B YCIOBUAX JUDPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHUS O0y4YeHUsI B OpraHu3anuax MpodeccuoHaIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMmme 1o XuUMHM Ha3Hau€HUE MpeaMeTa «XUMHS» IMOIydaeT
NOoApOOHYI0O  WHTEPIpPETAllMi0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNieH, COACpIKaHUs,
pe3ynbpTaToB OOy4eHHMs W TpeOOBaHUN K YpPOBHIO TMOJTOTOBKH BBHITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIyYeHUE TPEACTABICHUS] O IENIX, COJACpPKaHWUHU, OOIIel CTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OTpeNieJICHHE: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEA0BATEIBLHOCTU
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHaBIWBAaCT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHEe, 005S3aTeIbHOE
JUIT U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT



pacnpeneNeHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JIMHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
pOrpaMMBbl CpeaHEro o011ero oOpa3zoBaHUsI (JIMTYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHbIX ~ ACMCTBUI  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOyYE€HMEM XUMHUU Ha YPOBHE OCHOBHOIO OONIETro
oOpa3oBaHusl. 3a IpeeIaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapuMaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCs BOBMOXKHOCTh BEIOOpA €ro BApUAaTUBHOM COCTABJISIOLIEH, KOTOPast AOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs O0yUEHHUS.

B coorBercTBUM ¢ KoHUentyadbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMEeTOB 0a30BOro M yriayOlEHHOrO YpOBHEH B cUCTEME
nudpepeHIupoBaHHOTO OOyYEHMsI Ha ypPOBHE CPEIHEr0 OOIIero oO0pa3oBaHUS
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCLMIUIMH B By3aX M OPTaHU3aLUAX CPEIHEro Npo(hecCHOHAIBHOTO 00pa30BaHMUsL.
B 31011 CBSI3U N3ydeHHE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  TMOCIEAYIOIEro MOJMYYeHUs] XMMHYECKOro oOpa3oBaHUs B
opranm3zanusx mnpodeccuoHanbHoro obpasoBanus. Hapsgy ¢ »TuMm, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPeAMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PEIIECHUE 3a/1ad BOCIUTAHUSA U COLUAIBHOIO
pa3BUTHS OO0y4aromuxcsi, Ha (OPMUPOBAHHE Yy HHUX OOIIECHHTEIUICKTYaTbHBIX
YMEHHM, YMEHHH palMOHANIM3alMU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKkTep.



CocTaBngomyMu npeaMera «XUMUs» Ha YpPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuusx 6a30BOT0 U YIIIyOIEHHOTO YpPOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHUYECKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs IpeaMeTa. DTa CHCTEMa
3HaHUU TIOJMY4YaeT ONpElNEIEHHOE TEOPETUUYECKOE JIOTNOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrayOn€HHOM ypOBHE HM3YyYEHHs MpeAMeTa oOecreueHa BO3MOXXHOCTh
3HAYUTENIbHOTO YBEJIMYEHUs 00BbEMA 3HAHUIM O XUMUYECKHUX 3JIEMEHTAX U CBOICTBaX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUM U Pa3pYyIICHHUH, a TAKXKE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakuui JOMOIHSIETCS
(GopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XuMHUH IIpU
pPacCMOTPEHHUH PEAKIIMOHHOM CIIOCOOHOCTH COEIMHEHUHN Yyaenserca ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3yYE€HHUS IS KJIACCOB OMpeeaEHHOr0 npoduiis (TJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYECKOro npoduiis 60ab110€ 3HaYeHue OyayT
UMETh 3JIEMEHTHI yueOHOro Marepuana rno oomei xumuu. [Ipu usydenun npenmera
B JIaHHOM CJIy4ae akKUEHT OyJeT cjelaH Ha OOIIHOCTh METOJIOB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPUIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIEHNS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
Oouonoruueckoro npoduiast OONbLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToM cinyyae npenocTaBisieTcsi BO3MOXHOCTB JIJIsl 00s1ee 0OCTOSTENbHOTO



pPaccMOTPEHUS XUMUYECKOW OpPraHM3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K HIPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KakK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTaBE M CBOMCTBAX MPEACTABUTENIECH OCHOBHBIX KJIACCOB OPTaHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpeaMera «XUMHs» Ha yriayOlnEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHblE NOpeaMeTb», «MartemaTuka u
uHbopMaTuka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeameTa « XuMus» Ha yriryOJIEHHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMHUH KakK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKOM JESTENbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUU ITPUPOJBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poid B OOECIeueHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPIUH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UYE€lOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHHWS XUMHUYECKUX pPEaklHil, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBaHHe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIFOUEBBIX M€ U MpOOJEM COBPEMEHHOW XUMHUH, NJisi OOBSICHEHHS U



MIPOTHO3WPOBAHUS SIBIICHUH, UMEIONINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MTO3UITMKA 3KOJIOTHYECKONU 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M TMPOU3BOJCTBEHHON NESITEIbHOCTH YEJIOBEKa, CBA3aHHOM ¢
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEILIECTB;

e yrIyOJieHWE MPECTABICHUHN O HAYIHBIX METOIaX MO3HAHUS, HEOOXOIMMBIX
UL TIPUOOpETEHUS YMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKUX SIBICHHM, HMMEIONIMX MECTO B TMpHUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B nmane peanuzaiuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMera «XUMHUS» Ha  YyIIyOJIEHHOM ypOBHE OCOOYIO  aKTyallbHOCTb
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOKEHUS K TMPOLeCCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHUTaHWUIO  HAa  OCHOBE  YCBOCHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

e pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
criocoOHocTe oOydaronuxcs, (GOPMHUPOBAHUE Y HHUX CO3HATEIBHOIO
OTHOIIEHUS K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e (opmMupoBaHMe yMEHUI W HABBIKOB Pa3yMHOT0 MPUPOJIONOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPBI, TPUOOpPETEHUE OMbITa 00IIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO6miee 4Kcio 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero ooiiero oopa3oBanus, coctarsieT 204 gacos: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHHE OPraHUYECKON XMMUU, TIPEJICTABIIEHUE O MHOT000pa3un
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKY ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa3oBaHHS KOBAJIEHTHOM CBA3UM (OOMEHHBIM U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNel, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE YPHEKTH B MOJIEKYJIAX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonagsHOM rpymnme. ['omonorus. ['omonorudeckue psiapl. Cucrematudeckas
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3y4YEHHsS] BEIIECTB M HX MpEeBpalllCHUN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyIiiMBaHWE W TOPEHHE), KOHCTPYMPOBAHHUE MOJENEH MOJEKYJl OpraHu4YeCKUuX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAaHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aALNH,
JETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. llpencrasinenue o
MEXAaHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTalield yriaepona, o- U m-cBsizu. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nYecKue CBOWCTBA ANKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TIOJIOKEHUE IIPU JBOMHOW CBSA3H,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymynuposanuvie). OCOOEHHOCTH AJNEKTPOHHOIO CTPOCHUS U XUMUYECKHUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepu3zanns conpskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aTKaueHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpPHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, SP-
ruOpuu3anusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIUU IIPUCOCTUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMy Ha TPOHHYIO CBsA3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApomaThdecKkue YrieBoJopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUuE MOJeKylIbl OeH3ona. dusmyeckue CBOICTBA aAPEHOB. XUMUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKWIBHBIX PAJIUKAIOB, KapOOKCUIHLHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHoB. (OcoO0eHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIC Ta3pl. HedTh u €€ mpoucxoxaeHue.
Kamennslit yrosib u mpoayKTsl ero nepepadorku. CrocoOs! nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3IMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa WIENOYHA. B3auMoOJelCcTBUE NUTAJIOTCHAIIKAHOB C MarHueM M IIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YIJIEBOJAOPOJOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUaYHbIM pacTBOpoM oOkKcuaa cepedpa(l)), kadecTBEeHHOE OOHapyXeHue
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa U kinaccupukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSI3M MEXKIY MOJIEKYJIAMU CIIUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl TOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEaKLIUK 3aMEILEHHUS], B3AUMOJIECTBUE C OPTaHUYECKUMHU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKJeo(GuiIbHOTo 3aMenieHus. [eficterue Ha
opranu3Mm denoBeka. CriocoObl MOy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHUE MOJEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYNMbI H
oenzonbHOrO sigpa. dusmueckue cBoicTBa (Penona. OcoOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETUHEHMS — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKUE CBOMCTBA aJIbJETHIOB U KETOHOB: PEAKLIUU IPUCOETUHEHU .
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BoIOpoAHBIE CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOEHHOCTH CBOHCTB MYpaBbUHOM KHUCHOTHL. [loHSATHE O TPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJICMHOBAs, .JUHOJEBAS,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GpU3NIeCKue U XUMUYECKHUE CBOMCTBA KUPOB: TUIAPOIIU3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapaktepucTuka yrieBoaoB. Knaccudukaius yrieBogoB (MOHO-, Tu-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
rpynn, COUPTOBOE W MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEAECATEIbHOCTU Opranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
JaKkTo3a. BoccTaHaBnMBaroIMe U HEBOCCTAHABIIMBAIOIINE AUcaxapuasl. ['uaponus
nucaxapusioB. Haxoxnenue B npupoje u npuMmenenue. [lonucaxapuasl: kpaxman,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIN3, MOdyyeHue 3¢pupoB Leunono3bl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE ATUJIOBOTO CIHMPTA B aJIbJIETU]] HA PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
meau(ll), xumMuueckue CBOICTBAa pacTBOpa YKCYCHOW KHCIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaep:kale OPpraHnvecKkne coeTuHeHusl.

AMWHBI — OpraHMYECKUE MPOM3BOAHBIE amMMuaka. Kimaccudukarms aMuHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psija. CTpoeHUe aHUJINHA.
B3aumHoe BiMsHHE Tpymnm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHwiInHA. KauecTBeHHBbIE peakiuu Ha aHwiMH. CrocoObl
MOJyYeHUs] U TpUMEHeHHe anudartuueckux amMuHoB. [lomydyeHue aHUIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. OUu3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
pacTBopeHHe OCIKOB B BOJE, JACHATyparus OCJIKOB NMPU HAarpeBaHWH, I[BETHHIC
peakiuu Ha OCJIKH, pEIICHHE OKCICPUMEHTAIbHBIX 3aJa4 0 TeMaMm
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUH, CPEIIHSIST MOJIEKYIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MTOJIMMEPHU3ALMS Y TTOJIMKOHEHCALINS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM JOJIIM 3JIEMEHTOB, BXOSIINX B €TI0 COCTAB, HAX0XKACHUE MOJIEKYJIIPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (POpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIIOCOOOB IMOJIyYEHUS, ONPEICICHUE 0N
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3ZMOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK W TMOHATUM, MPUHATBIX B OTHCIBHBIX IPEAMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DOJIEKTPOH, MPOTOH, HEUTPOH, MOJICKYJIA,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpadmusi: mose3HbIe UCKOTTaeMbIe, TOTUINBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAaUMOHAIBLHOIO MHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE UHUCIA. DHEPreTUYECKHE YPOBHU U
noypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIECKUX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTpOHHBIE KOHPUTYPALIMM aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, 3JIEKTPOHHBbIE KOH(PUTYpallUd HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOINYECKOTO 3aKOoHA U llepronnyueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTU U3MEHEHHS CBOMCTB XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITeprogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. MeHpeneena.

XuMHUYeCKass CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuinueckas. MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOW CBSA3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BopoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAMHALMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIDHOTO W HEMOJIEKYJSIDHOTO  CTPOE€HUSA.  [HIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsstnue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBLHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanums XuMU4ecKUX peakliuidi B HEOPraHMUECKOH U OpraHu4yecKou
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (HaKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranrta
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAlMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [puauun Jle [larense.

OnekTponutuyeckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponu3s coneit. Peakuuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIN3 pacTBOPOB M PaCIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTALTAYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID HMHIAWKATOPOB, W3YUYCHUE BIIMSHUS Pa3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHYECKOM pEaKIMU M TMOJOKEHHUE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpOEHHS UX aTOMOB. Du3HUecKue CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yriepoja).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ npuibl. TommBHBIE
DJIEMEHTHI.

["amorensl. Haxoxaenuwe B mpupojie, crocoObl MojydeHus, pusudeckue u
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie ¥ MPOMBINIJIEHHBIE CIIOCOOBI MOJIYYCHUS
KuCcaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepbi(1V), oxcua
cepsi(V1). CepHucTas u cepHasi KUCTOTBI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ X coyi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHenune azoTta
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue dochopa u ero coegumHeHuit. dochopHbIe
yA0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyecknue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA yroyib, ancopOuud. Dynepensl, rpadeH, yriaepojHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpeMuusi(1V), KpemHHEBash KHUCIIOTA, CUIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxxenne MetayyioB B [leprognyeckoid cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYeK aToMoB MeTauioB. OOrue
dbusznueckue cBOWCTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mas xapakrepuctuka MertamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHEHUM.

O6mast xapakrepuctuka metamioB |lIA-rpymnmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W KajbpllUuid: TOdydyeHue, (U3NYecKue u
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AroMuHU: noyydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MIPOCTOTO BEIIEeCTBA M €ro coeauHeHud. AM@oTepHble CBOWCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ro OKUCIUTEIIbHBIE CBOMCTBA.

@u3NuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcuasl U conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne xKenesa u
€ro CIUIaBOB.

Ou3nyeCcKne 1 XMMHYECKHE CBOMCTBA MEU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, ¢Gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE LIMHKA U JKejie3a C PacTBOPAMHU KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AIOMUHUS M LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa U e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHIUINBI OPTaHU3ALNN XUMUYECKOTO MPOU3BOACTBA. [IpoMbliiieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CMIOCOOBI MOTYyYEHNS METAIIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeIbl U €ro nocieAcTsusi. Poibs xumun B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHSI THAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumun B
o0ecrieueHnH MUIeBOM 0e30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€30I1acCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIITUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siiicTBe. OpraHndyeckrue 1 MUHEpabHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCE WM 00bEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKITUH, €CIIU OJTHO
M3 BEILIECTB JaHO B BHUAE pacTBOpa C ONPEACIEHHONW MAacCOBOMl JOJiel
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JIM BBIXO/1a MPOYKTa PEaKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce oCyIecTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOopHusl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(pUKALUS, MEPUOAUIYHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSHHME BEIIECTBA, WJICANIbHBIA Ta3, (PU3NYECKUE
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboau3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPHI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB ¥ TOTOK YHEPTUH B IKOCHUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIC UCKOMAEMbIE, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJLUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JIEKTPOHHAs
MPOMBIIICHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIYBJIEHHOM YPOBHE CPE/ITHEI'O OBIIET'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMUCS POCCHUHCKON T'PaXTAaHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1[E€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTATBl OCBOEHUS IMpeaMeTa «XUMHS»  OTPAXKaAIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHUU YYCOHBIX U MO3HABATEIBHBIX 3a/1a4, BHITOJIHEHUH XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOIICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIN3E
uH(OpMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIINH, CBSI3aHHBIC C XUMUUYECKUMHU SBJIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBApHUIICH C
MO3UIIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C yU4ETOM OCO3HAHUS TOCICICTBUN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBBIO;

COOJIOJIeHUsT TIpaBWi Oe30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSTeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/a4y
COIMAJIbHOM HAMpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIUBUIYAIbHOW TPAaeKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH I1€JIECO00PA3HOTO OTHOIIEHUS K TPUPOJEC KaK HCTOYHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUs TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOIUMOCTH WCIIOJIB30BAHUSA JOCTWIKEHUW XUMHH  JJIs
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE 3KOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HAJIM4HsI Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIBTYPHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) IEHHOCTH HAYYHOI'0 NIO3HAHMA

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHenM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXarolleM MHUpPE Kak O €JUHCTBE MPUPOJbI U YeJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LMBHJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABJICHHOCTH W BaKHOM POJIX B CO3/IaHUN
HOBOW 0a3bl MaTepUalbHOM KyJIbTYpbl, B PELIEHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUMI
YCIIELIHOTO TPYZa U IKOJIOTUYECKU KOMPOPTHON )KU3HHU KaKJOTO WiIeHa O0IIECTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAHHsA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
MOJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYaLUX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTSM TpyAa B pa3IMUHbIX cepax mpodeccuoHaTbHON
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbl MO XWMHUU Ha YPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXTUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAayYHbIe TOHSATHS, OTPaKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(PHUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
MPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIOCOOHOCTD 00y4aroIuxcs UCTIOJIb30BATh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JJOrH4YecKue JeCTBUSL:

CaMOCTOSITeIbHO  (DOPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAcsATh LEJIH JESITEIbHOCTH, 3ajJaBasi IapaMeTpbl U KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C IMTOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHCHHS OTICIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TPOTHUBOPEYHUS B pacCcMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpPU pElIeHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX 3a/ad, MPUMEHSTh



Ha3BaHHbIE MOJIEIbHBIC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
W3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSATENIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (POopMyIHpOBATH
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MO3HAHUSL.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypebl HTepHETa), aHaMM3UPOBaTh UHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
MPEACTABIICHHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUNA U Pa3TUYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEACTBA TP pabOTE C XUMUUECKON
uH(dopMaIuei: MPUMEHATh MEXIpeIMeTHbIe ((DU3NYeCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMyHUKaTHBHBIC YHHMBEPCAJIbHBIE Y4eOHbIE 1eHCTBUSA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUATIOTa W/UTN
JMCKYCCHH, BBICKA3bIBATh UJieH, OPMYIUPOBATH CBOU MPEIJIOKECHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIUCH pe3yIbTaTOB ITO3HABATEIBHOU JCSITCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX HCCIEAOBAHUMN IyTEM COTJIACOBAHMS TO3WIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IpeagaraéMblii ajroput™M AEHCTBUM mpu
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubolee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITENBHOCTH Ha OCHOBE CaMOaHaiau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ybTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUM Ha YTiyOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTo mpeaMera « XMMHUsh Hay4dyHbIe 3HAHMS, YMEHUS U CIIOCOOBI ACUCTBUI 1O
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TNPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUUA TPEAMETHBIE PE3yJIbTaThl MPEACTABICHBI IO TOJaM
V3y4CHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpakaroT:

c(hOpMHUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUYECTBA B PEIICHUM MPOOJEM IKOJIOTHYECKOU, SHEPreTUUECKON U
MUIIEBOM 0€30IMacHOCTH, B PA3BUTHUH MEIUIIMHBI, CO3JJaHUH HOBBIX MaTEpHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHATILHOTO
IPUPOOTIOIL30BaHNs, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
U IPUPOAHOMU CpeJie;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE H BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTYpHbIE (GopMynbl (pa3BEPHYTHIE, COKpalEHHBIC,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS, TEOPUM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
W TpEeBpalleHUs] DHEPrUM TMPU XUMHUYECKUX PpEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEakIui, TEePMOJUHAMHYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSX X MPOTEKaHHUsI, O B3AMMHOM BJIUSIHUU ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dextr, opueHntantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATEeIIbHOCTH YEeJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIAX XUMUYECKOTO MPOU3BOCTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPTaHUYECKUX COCAUHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBIICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUIECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMi M PacKpbIBaTh UX CYIIHOCTB:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3rOTAaBIMBATh MOJIEIH MOJIEKYJ OPTaHUYECKUX BEIIECTB IS MILTIOCTPAIUH
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUM: YCTAaHABIMBATh MPHUHAIC)KHOCTh H3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTACIBbHBIX
NPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHIECH, TOJIYOJ], TJIMLEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsS, OJICMHOBAS, NMAaJbMUTUHOBAS KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMUPOBAHHOCTh YMEHHUS OINPEACNATh BHUJI XUMUYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJCHTHAsT W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH TMOJIOKCHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3NUECKUE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENCH pPa3IUYHBIX KIACCOB
OpraHUYECKUX BEIIECTB: AIKAHOB, [IUKJIOATKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX MU CIIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOECIUHEHUN M aMHUHOB,
AMUHOKHCIIOT,  O€NKOB, yriaeBojoB (MOHO-, JU- U  [OJIKCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKIUHA C HCMOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHSI TOATBEP)KIATh HA KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHUYE€CKUX COETMHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U T-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HE(PTh, MPUPOHBIN T'a3, YTOJb), CIOCOOBI €ro NEPepadOTKU U PAKTUIECKOE
IpPUMEHEHUE POAYKTOB IIepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS TPUMEHSATh 3TH 3HAHUS,

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICITUTEILHON
NESTENIbBHOCTH — aHajJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHE, CUCTEMaTU3aluIo,



BBISIBJICHUE PUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
WCIIOJIb30BaTh CUCTEMHBIEC 3HAHUS MO OPTraHUYECKONW XUMHUU ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 00OBEM ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACYETHl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XUMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATH U OLICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS [Tl IPUHSATUSI TPAMOTHBIX pEIIeHUN npodiaemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHCJIOPOACOICPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOACHUEM TPaBUII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHATTM3UPOBATh U OLICHUBATH UX JJOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JCHCTBHSI Ha >XUBBIE OPraHU3MBI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh Il€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, iepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XMMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIEYEHUU YCTONYMBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECMEYEHUH PAIMOHAIBHOTO MPHUPOJOMNOIL30BAHMS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, SIPO aTOMa, H30TOMbI,
DJICKTPOHHAsE 000JI0YKa artoma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMHUYECKasi CBs3b (KOBAJIGHTHAs, MOHHAs, MeETaJuInyecKasi, BOJOPOJHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINHA, XUMUYECKOE PAaBHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUYECKOU TUCCOIUAIUU, TEPUOTUIECCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBAa COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIKAIINE B OCHOBE TOHUMAaHMSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJIIPHOM YpPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKUHUi, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax W JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30M1aCHOM HCIIOJIb30BAHUM BAXXHEHIITMX HEOPTaHUYECKUX
BCIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAy4HBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

chOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCMHOJIb30BATh COOTBETCTBYIOLIUE MOHATHUS HPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA,;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XHMHYECKOHW CBSI3M M TUIA KPUCTAJUTMYECKOW PEMIETKH, OOMEHHBIH U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUM: KJIACCU(DUITMPOBATH: HEOPTAaHUIECKUE BEIIECTBA
10 UX COCTABY, XUMHUYECKUE PEAKIIMHU IO PA3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(EKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHUSI 3JIEMEHTOB, OOpPaTMMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU JUIsl  KJaccCUu(pUKaAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh SJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, UCOONB3Ys  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanM», «OCHOBHOE€ U BO30YXKIEHHOE HSHEPreTUUYECKUE COCTOSIHUSI aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKpPbIBaTh CYIIHOCTh: OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA);



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMUYECKUX TMPOU3BOJICTB; 11€J1€CO000Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOAEHUE, H3MEPEHUE, MOJICIIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJIOBEKA U B TIOBCEIHEBHOM JKU3HU,

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSA MPOBOJUTH PACUYETHI: C HCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro »¢dexra
peaKiuy; 3HAYEHUS BOJOPOJHOrO MOKAa3aTessi pacTBOPOB KHCIOT M IIEIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
ompeeIéHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEAKIINK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOT'O COCTaBa HEOPraHUYECKUX BEIIECTB, ONPE/ICIICHNUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHHUE BIIUSHHUSI
pasnu4HBIX  (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW pEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJIIOJIEHUEM TpaBUJl 0€30MacHOro OOpalleHHs C BEUIECTBAMHU U JaOOPaTOPHbBIM
o0opyaoBaHueM, GOPMYyIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3IMYHOM
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh  HX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
nocysol u j1abopatopHBIM OO0OpyJOBaHWEM, OOpaIlleHUsT C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO Pa3BUTHUS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4yHasl U yueOHO-Hay4yHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUICCKYI0 HH(POPMAIIHIO, TepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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Paszgea S. BoicokoMoJieKy/JIIpHbIE COeIUHECHUSA

5.1 ‘ BBICOKOMOJIEKYIIApPHBIE COCIMHEHUS 6
Utoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoTshI
pecypcsbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKoH
11 u [lepuonnueckas cucremMa XMMUYECKUX 9
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemecTBa. MHOrooOpasue 11 1
BEIIIECTB
1.3 XHUMHYECKUE PEaKIUU 19 1 3
Uroro mo pazneny 39
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 Hemeramsr 31 3
2.2 Mertaubl 23 2
Uroro no pazaeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMHUH. XUMHUS U 9
' KHU3Hb
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10
. 102 4 8

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipeamer u 3HaueHUE
OPraHUYeCKON XUMHH,
IIPEJICTaBICHUE O
MHOT000pa3uy OPraHuYeCKUX
COCIMHEHUN

DIIEKTPOHHOE CTPOSHUE aTOMa
yriiepojia (0CHOBHOE U
BO30YXIEHHOE COCTOSIHUS).
BanenTHBIE BO3MOKHOCTH
aToma yriepoja

XuMuYeckas CBSI3b B
OpPTaHWYECKHUX COCTUHCHHSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJIEHTHOM CBSI3HU, CIIOCOOLI
pa3psbiBa CBs3ei

Teopus crpoeHus
OPraHMYECKHX COCTUHEHUMN A.
M. bytneposa

Buaer uzomepun:

CTPYKTYpHas,
IIPOCTPAHCTBEHHAS.

DneKkTpoHHBIE 3PP EKTH B




MOJIEKYJIaX OPraHUYEeCKUX
COCIUHEHUN

[Ipencrasnenue o
KJIacCU(UKALIUU U
CHCTeMaTHYeCKast
nomenkiarypa (IUPAC)
OpPraHUYeCKUX BEIICCTB

Knaccudukanus peakuuii B
OPraHUYEeCKOW XUMHUHU

Cucremaruzanus u
000011IeHrE 3HAHU T10 TEME

10

AJKaHBI: TOMOJIOTUYECKHHA
psa, obmas ¢popmyina,
HOMEHKJIaTypa U H30Mepus,
ANEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

Ddu3znyecKkrue U XUuMHUYECKUeE
CBOICTBA aJIKaHOB

11

Haxoxnenue aikaHosB B
npupoje. CriocoObl OTydeHUsI
Y IPUMEHEHNE ATKaHOB

12

[uknoankansl: o0IIast
dbopmysa, HOMEHKJIATypa 1
H30MepHs, 0COOCHHOCTH
CTPOCHUA U XUMHUYCCKHUX
CBOMCTB, CITOCOOBI TIOJTyUCHHS
U IIPUMEHEHUE




13

14

15

16

Pemenne pacy€THbIX 3a1a4 HA
oTpeieTICHUE MOJICKYJIIPHOM
(bopMyJIBI OPraHUYECKOTO
BEIIESCTBA [0 MACCOBLIM JIOISAM
aTOMOB 3JIEMEHTOB, BXOIAIINX
B ero coctaB. CHcTeMaTu3anus
1 000011IeHIE 3HAHUI 110 TEME
AJKEHBI: TOMOJIOTHYECKHI
psa, obmas popmyina,
HOMEHKJIATypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MouiekyJl. CTpyKTypHast U IHC-
TpaHC-U30MEPUS ATTKEHOB

duznueckre U XUMHUYECKUE
CBOMCTBA ankeHoB. [IpaBuio
MapkoBHHMKOBa

CriocoObI nostyueHust u
INpUMEHEHHE aJIKeHOB

17

[IpakTuueckas padbora Ne 1 o
teme "llonydyeHue sTuneHa u
W3y4EHHUE €ro CBOMCTB"

18

19

Pemenune pacu€THbIx 3a/1a4 Ha
OIpeIETIEHUE MOJIEKYJISIPHON
(bOopMyJITBI OPTaHUYECKOTO
BEIIIECTBA

AnKaueHbl: CONPsHKEHHBIE,

U30JIMPOBaHHbIE,
KyMYJUpPOBaHHBIE.




Oco0eHHOCTH ANEKTPOHHOIO
CTPOCHHS

20

21

XUMHUYECKUE CBOMCTBA
CONPSKEHHBIX TUECHOB

CniocoOblI noy4eHus u
PUMEHEHUE aJIKaIuEeHOB

22

23

AJKWHBI: TOMOJIOTHYECKHIMA
psa, obmas ¢popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (hr3nUecKue
CBOMCTBa

XHUMHUYECKHE CBOMCTBA
AJIKUHOB

24

25

26

KauecTtBeHHbIE peaknyu Ha
TPOMHYIO CBSI3b

CriocoObI nostyueHust u
IIPUMEHEHHE AJIKUHOB

Pemenue 3agau: pacu€rsl o

YPaBHEHHIO XUMUYECKON
peakuuu

27

Cucremaruzanuus u
000011IeHrEe 3HAHU I10 TEME

28

ApEHBI: TOMOJIOTUYECKUH P,
obmas popmyna,
HOMEHKJIaTypa. DJIEeKTPOHHOE
Y IPOCTPAHCTBEHHOE CTPOCHUE




MOJIeKyJ1 O€H30J1a M TOJTyoJIa,
UX (pu3nMUecKHe CBOWCTBA

29

30

31

XUMHYEeCKHE CBOMCTBA
ApPEHOB: PEAKIIMU 3aMEIICHUS
XHUMHUYecKre CBOMCTBA
apEHOB: PEaAKIUU
MIPUCOCTUHCHHMS, OKHCIICHHUE
rOMOJIOrOB OeH30J1a

OCo0EHHOCTH XUMHYECKUX
CBOJMCTB CTUPOJIa

32

Pemenne pacu€THbIX 3a1a4 HA
OIIpEJIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHMYECKOro
BEILECTBA

33

34

35

36

CrnocoOsl nonydeHus u
NpUMEHEHHE apeHOB

['eneTnyeckas CBS3b MEXIY
pa3IMYHBIMU KJIacCaMu
YII€BOIOPOAOB

Pacuérsl o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIUH.
Cucrematuzanus u
00o0011eHne 3HaHUH 110 TeMe

IIpuponnsiii ras. IlomyrHbie
HE(TSHbIE ra3bl

37

KameHHBIi yroas ¥ IpoyKThI
ero nepepadoTKu




38

Hed1p 1 ciocoOsr eé
nepepabotku. [Ipumenenue
IPOJYKTOB NepepaboTKu
HeTH

39

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIaCCaMU
YTJIEBOJOPOAOB

40

l'anorenonponsBoHbIE
YIJIEBOIOPOIOB: AIEKTPOHHOE
CTPOCHHUE; pEaKIINN
3aMelleHus rajoreHa

41

JleiicTBue 1IeIouYeH Ha
raJOreHIPOU3BOIHBIC.
BsanmoneiicTeue
IUTaJoreHajJKaHoB ¢ MarHueM
U [IUHKOM

42

43

44

CucremaTtu3zanus u
000011IeHre 3HAHUH I10
pazneny "YrieBonopoasr"
KonTponbHas pabota mo Teme
"Vranesonopoast"

[IpenenvHbIE OAHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHM Psif,
oOmras popmyna, CTpoeHUE
MOJIEKYII, U30MEPHUS,
HOMEHKJIaTypa,
knaccudukanms, puznueckne
CBOMCTBaA




45

XMUMHYECKUE CBOUCTBA
MIPEACIbHBIX OTHOATOMHBIX
CIIUPTOB

46

CriocoObI nostyueHust u
NPUMCHEHHE OJJHOATOMHBIX
CIIHPTOB

47

48

49

50

[Tpocthie 3pupsi:
HOMEHKJIATypa U U30MEepHs,
0CO0EHHOCTH (PU3MUECKUX U
XUMHYECKHX CBOMCTB

MHOIr0aTOMHBIE CITUPTHI:
STUJICHTJIMKOJIb U TJIMLEPHH,
nux (1)I/I3I/I‘I€CKI/IG U XUMHUYCCKHEC
CBOMCTBaA

CriocoObI nostyueHust u
NPUMEHEHHE MHOTOATOMHBIX
CIIHPTOB

®deHon: cTpoeHUe MOJIEKYIIBL,
(u3myeckre cBoicTBa.
TokcuuHOCTH (heHoma

51

52

53

Xumudeckue cBoicTBa (heHoma

Crioco6bI nostyueHust u
npuMeHeHue GpeHona
[IpakTuueckas padora Ne 2.
Pemienune sxcriepuMeHTaTbHBIX
3azna4 no teme "CrnupTsl U
denomnsr"




54

Cucremarusanus u
000011IeHrE 3HAHU I10 TEME

55

AJBJICTH]IBI M KETOHBI:
BIIEKTPOHHOE CTPOCHHE
KapOOHMIILHOH TPYTIIIHI;
TOMOJIOTUYECKHUE PSI/IbI, 001IIast
(bopmyna, uzomepus u
HOMEHKJIaTypa

56

AJNbIEruapl ¥ KETOHBI:
¢du3nveckne CBONCTBA,
PEaKIy MPUCOCTUHEHHUS

57

58

Peakiiuu okucieHus u
Ka4ueCTBEHHbBIEC PEAKLIHMH
albIETHUIOB U KETOHOB

Crioco0b! nosyueHust
aITbIETH/IOB Y KETOHOB

59

OIHOOCHOBHBIE TIPEIETBbHBIE
KapOOHOBBIC KUCIIOTHI,
0COOEHHOCTH CTPOEHUS UX
MOJICKYJT

60

N3omepus u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
buznyeckue cBoicTBa

61

62

XHUMHYECKUE CBOMCTBA
npelelbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

OcoOeHHOCTH CBOUCTB
MYpPaBbUHOH KHUCIIOTBI.




MHuoroo6pasue kapOOHOBBIX
KUCIIOT

63

OCco0CHHOCTH CBOICTB:
HENPEICTbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THAPOKCUKAPOOHOBBIX KHCIIOT.
[TpencTaBuTEIIN BBICIIUX
KapOOHOBBIX KHCJIOT

64

[TonsATHE O IPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT

65

66

67

CriocoObl nostyyeHust u
IIPUMEHEHHE KapOOHOBBIX
KHUCIIOT

CrnoxHnble 3¢upsl:
TOMOJIOTHUECKUH psif, o01mas
dopmyna, usoMepus u
HOMEHKJIaTypa

dusnueckue U XMMUYECKHe
cBoiicTBa 3(hupoB

68

Pemenue pacu€THbIx 3a/1a4: 1o
YPaBHEHUIO XUMUYECKOU
peaKuru, Ha ONPEIAECIIEHNE
MOJIEKYIISIPHOM (OPMYIIBI
OPraHU4YECKOro BEUIECTBA

69

[TpakTiueckast paborta Ne 3.
Pemenne skcriepuMeHTaIbHBIX
3aga4 1o Teme "KapOoHoBbIe
KuCIOoThl. CliokHBIE H3PHUPHI"




70

XKupsr: crpoenue, puzndeckue
U XMMUYECKHE CBOWCTBA
(rumposus)

71

Oco0OeHHOCTH CBOICTB JKHUPOB,
COZIEpIKAIUX OCTaTKU
HCMIPCACIIbHBIX JKUPHBIX
Kuciot. JKupsl B mpupoie

72

MpL1a KaK COJIM BBICIIAX
KapOOHOBBIX KUCIIOT, HX
Morotee aeiicteue. [lonstue o
CHHTETUYECKUX MOFOIINX
cpenctBax (CMC)

73

I'eneTnueckas CBA3b
YTJIEBOAOPOIOB U
KHCJIOPOACOAECPKAIINX
OPraHUYEeCKHUX BEIIECTB

74

75

Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PEaKLun

Cucremaruzauus u
000011IeHrE 3HAHU T10 TEME

76

OO61mas xapakTepuCcTHKa
YTJIEBOJIOB M KJIaCCU(UKAITUS
YTJI€BOJOB (MOHO-, IU- U
MOJIMCaXapHUIb)

77

Momnocaxapusl: puznIecKue
CBOMCTBA M HaXO0KJICHIE B
npuponae




78

[IpuMeHeHue rioKo3sl, €€
3Ha4YeHUe B
AKHU3HEIEATEIIbHOCTH
OopraHusma

79

Jucaxapunpl: caxaposa,
MajbTO3a U JIAKTO3a.
Haxoxnenue B npupone u
MIPUMEHEHHUE JUCaXapuioB

80

[Tonucaxapuael: cTpoeHue
MaKpOMOJIEKYI, (PU3NIECKHE U
XUMHYECKHE CBOMCTBA,
IpUMEHEHHE

81

82

83

84

[TonsTre 006 HCKYCCTBEHHBIX
BOJIOKHAX

Pemenne pacueTHbIX 3a1a4 Ha
oTpezieNieHue I0JIM BBIXOAA
MPOJYKTA PEaKIUU OT
TEOPETUIECCKH BO3MOXKHOTO
CucreMaru3anus u
000011IeHNE 3HAHUT 10
pazneny

KonTponbhas pabota no teme
"Kucnopoacoaepxarniue
OpraHUYecKHue coequHeHus"

85

AMUHBIL: K1accudukarms,
CTPOCHHE MOJIEKYII, 001Iast
dbopmyna, uzomepusl,
HOMEHKJIaTypa 1 pu3nueckue
CBOMCTBA




86

XMUMHYECKUE CBOUCTBA
anpaTHIECKUX aMUHOB

87

88

89

90

91

AHUJIMH: CTPOEHNE aHWIINHA,
0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHWJIMHA

CniocoOslI noy4eHus u
MpPUMEHEHHE aMuPaTHIECKUX
aMUHOB

AMUHOKHUCIIOTHI:
HOMEHKJIaTypa U U30Mepus,
buznyeckue cBoMCTRA.
OTtaenpHBIC MTPEICTABUTENH O
aMUHOKHCIIOT

XHUMHUYEeCKHE CBOMCTBA
aMHUHOKMCIIOT, UX
OMOJIOTHYECKOE 3HAUYEHUE
amMuHOKuCIIOT. CUHTE3 U
TUIPOJIN3 NIENTUI0B

benku kak npupoiHbIe
HOJIMMEPBI; CTPYKTYPbI OEJIKOB

92

93

94

XUMHUYECKHUE CBOUCTBA OEIIKOB

A3zoTcoaepikaiue
TeTePOIMKINYECKIE
coequHeHus. HyknenHoBbie
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosoruueckas poib

[IpaxkTuueckas padora Ne 4.
Pewienne skciepuMeEHTAIBHBIX




3a1a4 110 TEME
"A30TcoaepKalme
OpPraHUYEeCKHE COCTUHEHUS"

95

[IpakTuueckas padora Ne 5.
Pemenne skciepuMeHTAIBHBIX
3aJ1a4 I10 TEME
"Pacno3HaBanue
OpPraHMYeCKUX COCTUHEHUI"

96

KonTtponpsHast pabora o Teme
"AzoTcoaepkaiiue
OpraHUYecKHue coequHeHus"

97

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COETUHEHUN U METOJBI UX
CHHTE3a —IIOJIMMEPHU3AIUS U
MMOTUKOHIEHCAITHS

98

99

100

IInactmaccel. YTunmsanusa nu
nepepadoTKa MIacTuKa

DacToMepbI: HaTypaJIbHbIN
CUHTETUYECKHUE KayUyKHU.
Pesnna

BosnokHa: HaTypasbHBIE,
HCKYCCTBEHHBIE,
cunTeTnueckue. [lomumepst
CIEIMAIBHOTO Ha3HAYEHUS

101

[TpakTiueckast paborta Ne 6.
Pemenne skcriepuMeHTaIbHBIX
3aja4 1o TeMe




"Pacro3HaBaHue mjaacTMacce u
BOJIOKOH"

O060061EeHNE U
CUCTCMaTHu3al A I/I3y‘-IeHHOFO

102 MaTepuaia 1o TeMe 1
"BbICOKOMOJIEKYIISIPHbBIE
coenuHeHus"
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX
saep. XUMUYECKUH
asieMeHT. M30ToImb!
CTpoeHue NEKTPOHHBIX
000JI0YEK aTOMOB,
KBaHTOBBIE YHCIIa

KoanuecTBo 4acoB

Bcero

KonTpoabubie IIpakTHuyeckue
padoThI padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Knaccudukanus
XUMHYECKUX 3JIEMEHTOB
(s-, p-, d-, f-amemenTHI)

Pacnpenenenue
AJIEKTPOHOB 10 aTOMHBIM
opOuTansm

ONEKTPOHHBIE
KOH(UTypal aTOMOB
AJIEMEHTOB B OCHOBHOM U
BO30YKIEHHOM
COCTOSTHUHT

ONEKTPOHHBIE
KOH(UTypal HOHOB.
DJIEKTPOOTPUILIATETLHOCTD
[lepronnueckuii 3aKOH U
Ilepronnueckas cucrema




XUMUYECKHUX AJIEMEHTOB
J. . Menneneesa, CBI3b
C COBPEMEHHOU Teopueit
CTPOCHHS aTOMOB

3aKOHOMEPHOCTH
W3MEHCHHS CBOMCTB
XHUMHYECKHX DJIEMEHTOB U
00pa3yeMbIX UMH
MPOCTHIX U CIIOKHBIX
BEIIECTB I10 TPYIIaM U
nepuoaam
CucreMaruzaiys u
000011IeHrE 3HAHU 110
TeMe

10

11

Buner xumMmudeckoii CBSI3H.
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOH CBSI3U.
Bonoponnas cBA3b.
MexmonexyspHble
B3aMMOJEICTBUSA

BanenTHocTs 1
BaJIEHTHBIE BO3MOKHOCTH
atomMoB. CBs3b
AIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX
T€OMETPUUYECKUM
CTPOCHHEM

12

IIpencrasienus o
KOMIIJIEKCHBIX




COEIMHEHUSX: COCTAB U
HOMEHKJIaTypa

13

BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
cTpoeHusd. Tumsl
KPUCTAJUIMYECKUX
PELIETOK U CBOMCTBA
BEILECTB

14

[TonsATHE O AUCTIEPCHBIX
CUCTEMAX.
ITpencrasnenue o
KOJUIOMJIHBIX PacTBOpax

15

HcrtunHbIE paCTBOPSL:
HACBIIICHHBIE U
HEHACBIIICHHBIE,
pPacTBOPUMOCTb.
Kpucramnoruapatsl

16

17

Crioco0ObI BeIpaKEHUS
KOHIIEHTpAllUh PaCTBOPOB
Pemenue 3amau ¢
HCITOJIF30BaHUEM
MHOHATHH "MaccoBas JOJIA
PacTBOPEHHOTO
BellecTa', "MoJsipHas
KOHIIEHTpauus "

18

Knaccudukanms u
HOMEHKJIaTypa
HEOPraHMYECKUX BEIIECTB




19

Cucremarusanus u
000011IeHrEe 3HAHU 110
TEME

20

21

KonTtponbHas padora o
temaM "CTpoeHue aToma.
Ilepronnueckuii 3aKOH U
[lepuoaunueckas cucrema
XUMHUYECKHX 3JIEMEHTOB
J. . Mengeneena",
"CTpoeHue BellecTBa.
MHuoroob6pa3ue BemecT"

Knaccudukanms
XUMHUYECKHX PEAKIHH B
HEOPraHUYECKOH U
OpraHHYECKON XUMUHU.
3aK0oH COXpaHEHUsI MaCChl
BEILIECTB; 3aKOH
COXPaHCHHUS U
MIPEBPAICHIS SHEPTUN
PU XUMHYECKHUX
PEaKIusIx

22

TemoBbie 3¢ HexTs
XAMHYECKHUX PEaKIUM.
Tepmoxnmuueckue
YpaBHEHHUS

23

Brraucnenus no
YpaBHEHUSAM XUMUYECKUX
peakuuii u




TEPMOXUMHYECKUM
YpaBHEHUSM

24

CKopoCTh XMMHUYECKOM

peaKkuuu, e€ 3aBUCUMOCTb
OT Pa3JIUYHBIX (PaKTOPOB.
Karanmus u karanusaropsl

25

26

27

I'omorenHsie u
reTEPOTrCHHBIE PEAKLINU

[TpakTnueckas padora No
1 mo teme "Bnusuue
pasIuYHBIX (HaKTOPOB Ha
CKOPOCTh XUMHYECKOM
peakiuu"

Obparumsie u

HEoOpaTHMBbIE PEAKIINH.
XHUMHYECKOE PAaBHOBECHE

28

29

[IpakTuueckas pabora Ne
2 o teme "Bnusiue
pa3InYHbIX (PAaKTOPOB HA
MOJIOKEHUE XUMUYECKOTO
paBHOBeCHS"

DIIEKTPOIUTHYECKAS
nucconuanusa. CUibHbIE U
CI1a0bIe ANMEKTPOIIUTHI.
Crenens AMCCOLUALNN

30

HNouHoe npounsBenenne
BOJIbI. Cpena BOJHBIX
pactBOpoB. BogopoaHbli




nokazatesb (pH)
pacTBopa

31

32

33

34

35

I'maponus cosei.
Peakuuu, nporekaronue B
pacTBOpax dJIEKTPOIIUTOB

[TpakTruueckas padora No
3 no teme "XuMHUYECKHE
peaKkIu B pacTBOpax
AIEKTPOIUTOB"

OKHUCIIMTEIIHLHO-
BOCCTAHOBUTEbHBIE
peaknuu. Baxneimme
OKHUCJIUTEIHN U
BOCCTaHOBUTEIHN

MeTo/1 3IeKTPOHHOTO
(97IEKTOHHO-MOHHOTO)
Oananca

DNEKTPOIN3 PACTBOPOB U
pacIiyiaBoOB BEIIECTB

36

37

38

Pemenue 3agau
paSJ'II/IqHI)IX THUIIOB

Pemenue 3amau
Pa3IMYHBIX TUIIOB

CucreMaruzaiys u
000011IeHHE 3HAHUT 10
TeMe "XHUMHUYSCKHE
peakuun"




39

KonTtponpnas pabora o
TeMe "XuMuyeckue
peakuun"

40

41

42

IIonoxenue HeMETaLIOB
B [Iepnoanueckoit
CHCTEME XUMHUYCCKUX
sneMeHToB . H.
MenneneeBa n
0COOEHHOCTH CTPOCHUS
nx aTroMoB. Pu3nuecKue
CBOMCTBA HEMETAJIJIOB

AmnoTponusi HEMEeTaIoB
(Ha mpuMepe KUCIopoa,
cepsl, pocdopa u
yriepoja)

Bonopoa: nonyuenue,
¢dusnueckue u
XMMHUYECKHE CBOMCTBA.
I'mopunasl

43

T"anorensl: Hax0X/IEeHUE B
pUPOJIE, CIIOCOOBI
MoNTy4eHus1, PU3NIECKUE
1 XUMHUYECKHE CBOMCTBA

44

["anoreHoBOI0POIBI.
Baxxneimme
KHCIJIOPOJICOACPIKAIIIIE
COE€UHEHMS TaJIOTEHOB

45

JlaGopaTopHbie 1
MPOMBITIJICHHBIE CIIOCOOBI




MOJIYYSHUS TaJIOT€HOB.
[IpumMeHeHue rajoreHoB U
UX CO€OUHEHUN

46

[IpakTuyeckas pabora Ne
4. Pemenue
IKCIIEPUMEHTATBHBIX
3a7a4 [0 TEME
"T"anorensr"

47

48

Kucnopon: naboparopHeie
Y TIPOMBIIIIJICHHBIC
CIO0COOBI IOJTyUYEHUS,
buzndeckue u
XUMHYECKHE CBOMCTBA.
O3on. [Ipumenenune
KUCIIOpPOJIa U 030HA

Oxcubl ¥ EPOKCU/IBI

49

50

51

Pemenue 3anau
Pa3TUYHBIX TUIIOB

Cepa: Hax0XJIeHHE B
HOpUpPOJE, CIIOCOOBI
MONTy4eHus1, PU3NIECKUE

U XUMHYECKHE CBOMCTBA

CepoBoniopo/1, cynbhuabt

52

Kucnoponconep:xaine
COCTMHEHUS CEPBHI.
OCo0EHHOCTH CBOMCTB
CEpPHOM KUCIIOTBI




53

54

55

[IpakTuyeckas pabora Ne
5. Pemrenue
AKCTICPUMECHTATBHBIX
3aaa4 o teme "Cepa u eé
coenuHeHus"

A30T: Hax0XJICHHUE B
MIPUPOJIE, CIIOCOOBI
noJTyueHusi, PU3NYECKue
1 XUMHUYECKHE CBOMCTBA.
AMMMaK, HUTPUIBI
Kucnoponconepxaniue
COEIMHEHMS a30Ta.
OCo0EHHOCTH CBOICTB
a30THOM KHUCJIOTBI

56

[IpuMeHeHue a3ota u ero
coenuHeHu. A30THEIE
ynoopeHus

57

®dochop: HaAX0XKICHHE B
MIPUPO/IE, CIIOCOOBI
NOJIyueHus1, PU3NYECKue
Y XMMUYECKHE CBOMCTBA.
®ocounasl u pochun

58

Oxkcupl hocdopa,
dbochopconepxamime
KucaoTsl. Conn
dhochopHON KUCIIOTHI

59

[Tpumenenue dpochopa u
€ro COCTUHEHUN.
®dochopHbie ynoOpeHust




60

61

62

63

[IpakTuyeckas pabora Ne
6. Pemrenue
9KCIIEPUMEHTAIbHBIX
3a7ad4 mo teMme "A30T u
dbocdop u ux
coeauHeHHS"

Yrnepona: HaX0XACHUE B
PHUPOJIC, ATIOTPOITHBIC
MoAUHUKAIIH;
buzndeckue u
XUMHYECKHE CBOMCTBA,
IPUMCHCHUE

Oxcup yriepomaa(ll),
okcup yriepoaa(lV),
yroJIbHAs KHCIIOTA U e€
COH

Pemenue 3amau
pPa3IMYHBIX TUIIOB

64

Kpemunii: HaxoxaeHue B
MIPUPO/IE, CTIOCOOBI
NoJTyueHus1, pU3nyecKue
U XMMUYECKHE CBOMCTBA

65

66

Oxcun kpemuus(1V),
KpPEMHHEBasi KHCIIO0Ta,
CHJTHKATBI

[IpumeHenne kpeMHUS U
ero coequaeHuid. CTeko,
€ro MoJTydeHue, BUIbI
CTeKJIa




67

Pemenue 3amau
Pa3JIMYHBIX TUIIOB

68

69

70

Cucremarusais u
000011IeHe 3HAHU I10
teme "Hemeramisr"

KoHnTtposbHas padoTa mo
teme "Hemeramier"
AHanu3 pe3yinbTaToB

KOHTPOJIbHOHM paboThI,
KOPPEKILHSI OIIHOOK

71

[TonoxxeHne MmeTawioB B
[Iepnonnueckoii cucreme
XUMHUYECKHUX 3JIEMEHTOB.
OCoOeHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0UEK
aTOMOB METAJIJIOB

72

OO6mue puznueckue
CBOMWCTBA METAJIJIOB.
[TpuMeHeHHEe METaIOB B
OBITY M TEXHUKE

73

CrnnaBbl METaJIOB.
Koppo3sus metamios

74

75

Pemenue 3amau
Pa3IUYHBIX THUIIOB

DJIEKTPOXUMHUUECKUH PsjT
HaINpsHKCHUH METaJIJIOB.
OO011re crmocoobl
HOJ'IyLIeHI/ISI MCTAJJIOB




76

OO0m1ast xapaKTepUCTHKA
MeTamuioB |A-rpynibl
[Tepuoauueckoit cucTemsl
XUMHUYECKHUX 3JIEMEHTOB.
Harpuii u xanuii:
noJjy4eHue, pusnueckue
1 XUMHYECKHE CBOMCTRBA,
MIPUMEHECHUE TIPOCTHIX
BEIICCTB U UX
COCMHEHU I

77

78

OO61as xapakTepucTUKa
MmeTaiioB ||A-rpymisl
Ilepronnueckoit cucTemsl
XUMHUYECKUX DJIEMEHTOB.
Maruuii u KaabIui:
nonyueHue, pusndeckue
1 XUMUYECKHE CBOMCTBA,
MPUMEHEHHUE MTPOCTHIX
BEILECTB U UX
COeTUHEHNN

JKécTKkOoCTh BOIBI U
CHoco0BbI €€ yCTpaHeHus

79

ATIOMUHUI: TOJTyYEHHE,
buznueckue u
XUMHYECKHE CBOICTBA,
IPUMEHEHNE

80

AmMdoTtepHble cBOHCTBa
OKCH/JIa U THJIPOKCUIA
QIIOMUHUS,




TUAPOKCOKOMIIJICKCHI
AJIIOMHNHUS, UX
IIPUMCHCHHUEC

81

82

83

84

85

86

Pemenue 3amau
pa3JII/I‘-IHBIX TUIIOB

[TpakTrueckas padora No
7. Pemienue
AKCTIEPUMEHTAIIbHBIX
3aza4 1no teme "Mertaibl
[JIaBHBIX noArpymm"

OO0m1as XxapakTepuCTUKa
METAIOB MOOOYHBIX
noarpynin (b-rpymnm)
Ilepronnueckoit cucTeMsl
XHUMUYECKHX DJIEMECHTOB

dusznueckue u
XUMHYECKHE CBOMCTBA
XpOMa U €ro COCIMHEHUH,
WX IPUMEHEHUE

Baxkueiinme coeiuHEeHU
Mapranua. [lepmanranar
KaJIus, eTo
OKHCIINTENBHEIE CBOMCTBA

duznueckue u
XMMHYECKHE CBOMCTBA
JKeJie3a U ero
coequuenui. [lonyuenue
Y IPUMEHEHHUE CIIABOB
JKenesa




87

duznueckue u
XMMHYECKHE CBOMCTBA
MEIH U €€ COSIMHCHUM,
UX IPUMEHEHUE

88

89

90

duznueckue u
XUMHYECKHE CBOMCTBA
IIMHKA ¥ €r0 COCAUHCHUH,
UX IPUMEHEHHUE.

' apOKCOKOMILIEKCHI
IIMHKA

[IpakTuueckas pabora Ne
8. Pemenue
AKCTICPUMECHTATBHBIX
3ajad4 1o reme "MeTajibl
no0oYHbIX moArpymm"

Pemenue 3agau
Pa3JIMYHBIX TUIIOB

91

0O00011eHue u
cUCTEeMaTH3aIns
M3y4YEHHOr0 Marepurasa
o Teme "MeTtamabr"

92

93

94

KonTponbhas pabota no
teme "Merambr"

AHanu3 pe3yiabTaToB
KOHTPOJIBHOU paboTHI,
KOPPEKIIHSI OIIHMOOK
Pons xuMuu B

o0ecrieyeHnn
YCTOMYMBOT'O Pa3BUTHUSA




yejoBeuecTBa. [lonarue o
Hay4YHBIX METO/IaX
HUCCIIENOBAHUS BEIIECTB

95

96

Hayunsle npuHIUIIBL
OpraHu3anuu
XUMUYECKOTO
IIPOU3BOJICTBA.
ITpoMbInIeHHBIE
CHOCOOBI MOJTyYSHUS
BaXHEHILINX BEILECTB

XUMHUYECKOE 3arpsi3HEHUE
OKpY’Karollle cpepl U
€ro MOCJeICTBUS

97

XuMUs 1 310pOBbE
YyeJioBeKa.
JlexapcTBeHHBIE CpeCcTBa

98

99

100

Xumus numu. Poas
XHUMHH B 00€CIIEUCHNH
MMUIIEBOH 0€30I1acHOCTH

KocmeTnueckue u
napQroMepHbIE CPEICTBA.
briToBas xumug

XUMUs B CTPOUTENBCTBE.
Baxneiimnue
CTPOUTEIBHBIE U
KOHCTPYKLMOHHBIE
MaTepHalIbl

101

XUMHS B CEJILCKOM
XO3SICTBE.




Opranuueckue u
MUHEpaJIbHbIC YI00peHUs

Cucremarusais u
102 000011IeHe 3HAHU I10

TEMEC

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




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

* Xumus, 10 xmace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; o penakmueii Jiyauna B.B., O0G1iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocBenieHue»

« Xumus, 11 xknacc/ Epemun B.B., Ky3pmenko H.E., Jlpo3noB A.A., JIynun
B.B.; nox penakuueit Jlynuna B.B., O01iectBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe o61ecTBo «3naTenbcTBO

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET



