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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpEIHETO oO0Iero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparnuuy, TpeOOBaHUM K pe3ysbTaTaM OCBOCHUS
denepasibHOM 00pa3zoBaTENBHOM MTporpamMmsbl cpeanero ooiero oopazopanusi(DOIT
COO), npencraBieHHbix B denepanbHOM TOCYIapCTBEHHOM 00pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu npenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHu3anusax Poccuiickoit ~ deneparum,
peaIu3yonmMx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crpareruu passutus Bocniutanus B Poccuiickonn @enepanuun Ha niepuon 1o 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XyUMHST Ha YpPOBHE YINIYOJIEHHOTO W3Y4YEHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 0oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMme 1o XMMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» TMOJdydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBOMNOJIArarol[MMU
nosnioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIICHHOCTH IIEJIeH, colepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSI CJICAYIOIIME BBIMOJHIEMBIE MPOTPAMMON IO
XUMUHU (QYHKIIMH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIyYCHUE TIPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHHsI, BOCIUTAHUS U PA3BUTHS 00YUAIONIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHM3alMOHHO-TIIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
Ompe/ieJiCHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXOA0B K (DOPMUPOBAHUIO COJIEPKATEILHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTeIbHBIX ITOCTHXKEHHM OOydarolmuxcs B
paMKax HTOrOBOM arrectaliud B (OpME €IAMHOrO0 TOCYJIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:

e YCTaHABIMBAE€T HMHBApPHAHTHOE MPEIMETHOE COJEp)KaHHe, 00s3aTelIbHOe
JUISL W3Y4YEHUsT B paMKaxX OTAEJNbHBIX Mpouieid, mnpeaycMaTpuBaeT



pacupeiesieHne M CTPYKTYpHUPOBAaHHE €ro I0 KjiaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3ziesiaM Kypca;

e JAET MPUMEPHOE paclipeielieHne y4eOHOro BpeMEHHU, PEKOMEHIYEMOT0 JJIst
U3YYEHUS OTNIETBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yrayOJ€HHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
POrpaMMBI CpEeIIHEro oO1ero o0OpazoBaHus (JINYHOCTHBIX,
METanpeMETHbIX, NMPEAMETHBIX), a TaKke C y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUHU TPEIyCMOTpeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3oBaHusl. 3a IpeielaMHu YCTaHOBJIEHHOM MporpaMMoi 10 XMMHUHU 00513aTebHON
(MHBapHaHTHOW) COCTaBIIOIICH coAepKaHUsl YYEOHOro mnpeamera «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
OIIPENEIATHCS B COOTBETCTBUH C HAIIPABJIIEHUEM KOHKPETHOTO POt 00ydeHHUS.

B coorBercTtBUM ¢ KoHuentyajdbHbIMH mojiokeHuamMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nuddepeHIUpoBaHHOTO OOYYEHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUST Ha YpOBHE YINIYOJIEHHOIO M3Yy4YeHHUsl HANpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C MOCIIEAYIOLUM 3TAallOM MOJIYyYEHHUS] XUMHUUECKOTr0 00pa30BaHus
B paMKax W3y4YeHHUS CIEIUATbHBIX ECTECTBEHHO-HAYYHBIX U XWMHUYECKHX
JUCLUUIUIMH B By3aX U OpraHu3alusX CpelHero mpodeccruoHalIbHOr0o 00pa3oBaHusl.
B 31011 CBSI3M M3yUyeHue npeaMera « XuMHush» OpUEHTHPOBAHO TPEUMYIIIECTBEHHO HA
pacuiMpeHre ¢ YriiyOJeHHe TEOpEeTUYECKOM U MPaKkTUYECKOM MOATOTOBKU
OOy4JaronIMXcsi, BHIOPABIINX OMPEASIEHHBIM MPOPMIh 00yUeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIOJMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opraHuzanusx npodeccuonanbHoro ooOpaszoBaHus. Hapsigy ¢ sTum, B CBeTe
tpeboBannit ®PI'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pa3oBaTeabLHOM MPOTPAMMBI CPETHETO OOIIET0 00pa30BaHus U3YUCHHUE MpeMeTa
«XUMHUS» OPUEHTHUPOBAHO TAKXKE HA PELICHHE 337a4 BOCHHUTAHUSA U COLMAIBHOTO
pa3BUTHS OO0y4aromuxcsi, Ha (OpMUPOBAHUE Yy HHUX OOIIEHHTEIUICKTYaTbHbIX
YMEHUM, YMEHHUH paloHaIu3alMil y4eOHOro TpyJa U 00O0OIIEHHBIX CIOCOOOB
JEeATETbHOCTH, UMEIOIIMX MEXAUCIIUIUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.

CocTaBngomyMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIIEHHOTO H3y4YeHUS
ABIAIOTCA YriIyOnéHHble Kypcbl — «Opranmueckas xumus» U «OOmas u
HeopraHuyeckas xumusi». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COAEpPKaHUA 3TUX KYypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY



npuHsATH mojoxenust GI'OC COO o paznmuuunsx 6a30BOT0 U yriTyOJIEHHOTO YPOBHEH
U3Y4YEeHUs IpeAMETA.

OcHoBy copaepxkaHus KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUHM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMA
3HAHMIM MOJy4YaeT ONpeaeiaEHHOE TEOPETHUYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PaKTOIOTHUECKOTO MaTepuara.
Tak, Ha yrinyOn€HHOM YpOBHE M3yud€HHUs NpeaMera olecredeHa BO3MOXKHOCTh
3HAYUTEIHHOTO YBEIMUYECHUS 00BEMA 3HAHUI 0 XUMHUECKHUX DJIEMEHTAX U CBOMCTBAX
UX COEJMHEHUI Ha OCHOBE PACIIMPEHUS U YIIIyOJICHHS PEACTABICHUI O CTPOSHUN
BEIIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX TMPOTEKAHMS pPEAKLUH,
paccMaTpuBaeMbIX C TOYKHM 3PEHUS XUMHUYECKOWM KMHETHUKA U TEPMOAMHAMUKHU.
N3yuenne nepuoanveckoro 3akoHa W lleproanyeckoil CUCTEMbl XUMHYECKHUX
AJIIEMEHTOB 0a3UPYyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MTPEICTABICHUSIX
O CTpOeHMM aToma. XHMHUYECKas CBiI3b OOBIACHAETCA C TOYKU 3pPEHHUS
PHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHus. M3ydeHue TUTNIOB peakIuil JOMOIHIETCS
dbopMHpoBaHUEM TIPEJCTABICHUNA 00 DJIEKTPOXMMUYECKUX IMpoleccax M
AIEKTPOJIU3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHndeckoil XuMuu rnpu
PAaCCMOTPEHUU PEAKIIMOHHOM CHOCOOHOCTH COEIWHEHUW yaAensdeTrcs o0coboe
BHHUMaHHE BOIMPOcaM 00 3JIEKTPOHHBIX 3P deKTax, 0 B3AUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaXxX peaKiuu.

Oco0oe 3HaueHNnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YUCHHUS JJII KJIACCOB ONPeAeIEHHOro poduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOMOJHEHHM K OOmIel cucTteMe MPEeAMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSIHUE CMEXKHbIE NpeAMeThl. Tak, Hampumep, B COAECPKAHUU
peaMeTa JJisl KJIaCCOB XUMUKO-(PU3nYecKoro npoduiis 60mb110e 3HaueHue OyayT
MMETH AJIEMEHTBI y4eOHOro Marepuasa rno oouieit xumuu. [lpu nzyyenuun npeamera
B JIAaHHOM CJIy4yae akUEeHT OyAeT cJelaH Ha OOIIHOCTb METOJOB MO3HAHUA,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHas Teopusi B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJUHAMUKH, JEKTPOJIN3a, IPEACTABICHHS O CTPOECHUHU BEIIECTB U JPYTOE.

B TO e Bpems B coaepkaHUU TMpeAMeTa Uil KIACCOB XUMHKO-
Oounonornyeckoro npoduiist OONbIINUKA yAENbHBIA BeC OyJeT MMETh OpraHuyecKas
xumus. B aTom ciydae npenocTaBisieTcs BO3MOXKHOCTh JIJIs1 00Jiee 00CTOATEILHOTO
PaCCMOTPEHHUS XUMHUECKOW OPTaHU3aIliy KJIETKH KaK OMOJIOTHYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NPUMEPY, TaKU€ CTPYKTYPHbIE KOMIIOHEHTHI, KakK
JUNUABL, O€IKU, YTIEBObl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [lpu 3ToM 3HaHUS O
COCTaBE U CBOMCTBAX MPEACTaBUTEICH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM I M3YYEHHs CYIIHOCTH MHPOIECCOB (DOTOCHMHTE3a, JIbIXaHUS,
MUILEBAPEHUS.

B mmane ¢dopMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHMS, OCBOCHMSI
OOIIIEHAYYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX



3HAHWN W3y4eHHE MpeaMeTra «XuMUus» Ha yriayOJEéHHOM ypOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMHM NIpPEAMETAMH, BXOJAIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTv», «MartemaTuka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaATypay.

[Ipu u3ydyenuu yueOHoOro npeamera « XumMush Ha yriayOJIEHHOM YPOBHE TaKXKe,

KaK Ha ypOBHE OCHOBHOTO M CpeHEro 001Iero oopazoBanus (Ha 6a30BOM ypOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBJsieTCs (OPMHUpPOBAHHWE OCHOB HayKH
XUMHUH KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUIECKOUN JAESITEIIbHOCTH
YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBO KyJIbTYpHhI. Penienue 3Tol 3a1aun Ha
yrayOn€HHOM ypOBHE H3YYCHHS IIpeAMETa NpPENAroiaraeT pealn3aluio TaKuX
Lejel, Kak:

e (opmMupoBaHME TpPEACTABICHUNA: O MaTepUATIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSAX W MTO3HABAEMOCTHU SIBIICHUM MPUPOJIBI, O MECTE XUMHUH B
CHUCTEME €eCTECTBEHHBIX HayK W €€ BeAylled poJidi B 0O0eclneueHuu
YCTOMYMBOIO  pa3BUTUs  4YEJOBEYECTBA: B  pelieHuu  mpobiieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIULIMHBI, CO3JaHUN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
00eCIieYeHNr palMOHAIBHOTO MPHUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pPEHUS U OOIIEH KyJIbTYyphbl 4YEJIOBEKa, a TAKXKE SKOJOTHUYECKHU
000CHOBAHHOT'O OTHOILICHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpEIE;

e OCBOCHME CHCTEMbl 3HAHUW, JIGKAIIUX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIICH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: HyHIaAMEHTAIbHBIX
MOHATUH, 3aKOHOB U TEOPUM XHMHUHU, COBPEMEHHBIX IPEACTABICHUU O
CTPOCHUHM BEIIECTBA HA pa3HbIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAHUS XHUMUYECKUX PEAKUUM, O
XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 OOIIHMX
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU [JI1 OOBSACHEHUS
KITFOUEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pelieHus Ipo0JieM, CBI3aHHbBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKHU C MO3UIMI DKOJIOTUUECKON 0€30aCHOCTH IIOCIIEICTBUNA
OBITOBOM M TPOU3BOACTBEHHOM NEATEILHOCTH YEJIOBEKa, CBA3AHHOW C
XUMUYECKUM TTPOU3BOICTBOM, UCIIOJIH30BAHUEM U ITePePabOTKOMN BEIIECTB;

e yriyOJieHWe MPECTABICHUHN O HAYYHBIX METOIaX MO3HAHMS, HEOOXOIUMBIX
JUIsL TIPUOOpETeHUs] YMEHUW OpHEHTHPOBATHCS B MHpE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHMM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JEATENBHOCTH U TOBCEIHEBHOM KU3HU.

B mnnaHe peanu3anuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIMX
GyHKUMNA TETOCTHOM CHCTEMbl CPEIHEro oOuiero o0pa3oBaHUs NpPU WU3YYEHUU



npenMera «XuMmus» Ha  yriiyOn€HHOM ypoBHE 0COOyIO0  aKTyaJbHOCThb
IpUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

BOCTIUTaHHE YOEXKAEHHOCTH B TII03HABAEMOCTH SIBJICHUW TIPHUPOJIBI,
YBOXEHHS K TIPOLIECCY TBOpPYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKIAJIHBIX HCCICIOBAaHUNA B XUMUH, (HOPMUPOBAHHE MHUPOBO33PCHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKU;

pa3BUTHE MOTHBAIlMM K OOYYEHWIO W TIO3HAHHIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAHWUIO HAa  OCHOBE  YCBOCHHS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

pa3BUTHE TIO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPYECKUX
crocoOHOCTeW oOydaronuxcsi, (OPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOOOpa30BaHHWIO M HEMPEPHIBHOMY 0Opa30BaHUIO Kak
YCIIOBHIO YCHEIIHOW MpodecCHOHaIbHON 1 00IIeCTBEHHON AESITeIbHOCTH,
OTBETCTBCHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO M MOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHUpOoBaHHE YMEHHI M HABBIKOB Pa3yMHOTO IPHPOJIOTIOIB30BaHUS,
pa3BUTHE SKOJIOTUYECKON KYJIbTYphl, IPUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIE3HON IKOJIOTHUECKOU JeSITeTbHOCTH.

OO6mIee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YYCHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE cpeaHero ob1mero oopa3oBanus, coctarisieT 204 gacos: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpOoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHUYECKUX COCANMHEHUSX. TUIBI THOPUIU3AIMKI ATOMHBIX OpOUTANIeH yriepoa.
MexaHnu3Mbl  00pa3oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUObl MNEpEeKpbIBAHHMS ATOMHBIX OpOUTaNe, G- U 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
COBPEMEHHBIC TIPECTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTAaHMYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuin (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH W KiacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJIEHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHallaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HAarpeBaHuu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHUE), KOHCTPYUPOBAHHE MOJEICH MOJEKYJT OPTraHUYECKUX
BEILIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XHWMHUYECKUE CBOMCTBA QJIKAaHOB: PEAKLUHMH 3aMEIICHUsS, H30MEPHU3aLUHU,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankenbsl. ['oMosiornueckuil psii ajJkeHoB, o0mas (Gopmyia, HOMEHKIATYypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AJIKEHOB, SP2-THOPH IH3aLHs
aTOMHBIX OopOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakuMy IPUCOEIVHEHMS, 3aMEUICHUS B (-TI0JOKEHHE IIpU JIBOWHOHM CBS3H,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyauposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoOBbl MMOJTy4YeHUs U IPUMEHEHUE alIKaIuEHOB.

Ankunbl. ['omonorudyeckuil psij akuHOB, oO1as GopMyia, HOMEHKIaTypa 1
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aIKUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIUH NMPUCOETUHEHHUS, TUMEPU3ALINU U TPUMEPHU3ALINH,
OKHUCJICeHUA. KUCITOTHBIE CBOMCTBA aJTKMHOB, UMECIOIINX KOHIIEBYIO TPOUHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUE MOJeKylIbl Oenzona. dusmyeckue cBOICTBA apeHOB. XHUMHUYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOCIUHEHUS, OKUCIEHHWE TOMOJIOTOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIOIMIEM JICUCTBUHM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHI), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepabOTKH HEPTH, KX TPUMEHEHNE B TPOMBITTUICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJoreHIPOU3BOJHBIE BOJHOTO W CHUPTOBOIO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U HMX IMPEBpaAILCHUI:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
MJJACTMACC, KaydyKOB WM PE3UHBI, MOJIECJIMPOBAHHE MOJIEKYJ YIJIE€BOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kinaccuukamus. Dusmdyeckne CBOWCTBA  MpeeTbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOIA U METAHOJA
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEaKIMK 3aMEILCHUS, B3AUMOICICTBUE C OPraHUYECKUMHU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeo(puIbLHOTo 3amelieHus. JleiicTBrue Ha
opranu3M denoBeka. CrocoObl MOTy4eHHUs U TIPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBennsie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMoJIoruueckue psifibl alubJerujioB U KETOHOB, 0OIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTHIOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS] U IPUMEHEHUE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPENIETbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENECIbHBIX W apPOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJbMUTHUHOBAsA, OJICMHOBAs, JUHOJEBAS,
JUHONIeH08as KUCIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupsl. ['oMonorudeckuil psia, oOwmas Qopmyna, u3oMepus U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIIUX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mmas xapakrepucTuka yriaeBoaoB. Kinaccudukamnus yriaeBogaoB (MOHO-, Tu-
¥ mojucaxapubl). MoHocaxapuabl: TIIOK03a, (PyKTO3a, rajsakro3a, pubdosa,
ne30kcupr0o3a. OU3NUEeCKUe CBOMCTBA W HaxOXJACHHE B mpupoje. GoTOCUHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3ZHEAECATEIbHOCTU OpraHu3Ma. [[ucaxapuipl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJUTroNo3bl.  PU3MYECKHE CBOWCTBA KpaxMala M LEJUTIOJO03bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsi Peakiusi ¢ MOJAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOdydeHue 3(upoB 1emumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIIepUMEHTAIbHbIE METOJIbl W3Yy4YEHHsS BEIIECTB M HUX MNpEeBpallCHUN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAayeCTBCHHBIC pPEaKIIMM Ha albJAeTH]bl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcugom Meau(ll), B3aumoaeiicTBue kpaxmaia ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCITOTHI. C10KHBIC YPUPHD».

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUYecKue W apoOMaTHYCCKHE; TEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuaaMMOHUSL.

AHWIYH — IpeJICTaBUTE]Ib aMUHOB apoMaTHuyeckoro psgaa. CTpoeHUe aHUJINHA.
B3aumHoe BimsHHE Tpynm aToMOB B MoOJIeKyse aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJYyYeHUs] U TpUMeHeHue anudarthuueckux amMuHOB. l[loiydeHue aHwiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peaklus TMOJMKOHJEHCAIMU, O00pa30BaHUE TMENTUAHOW CBSI3U.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKalIre OpraHudeckre CoeIMHeHU» U «Pacro3HaBaHne opraHM4ecKux
COEIMHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MOJIMMEPHU3ALUSA Y TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

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

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHELUATIBLHOTO Ha3HAYCHMUS (Tedmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEpUMEHTAJIBHBIX 3a1ad 1o TeMe «Pacno3HaBaHue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSAIIUX B €TI0 COCTaB, HAXOKAECHUE MOJIEKYJISIPHON
(b opMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOLYKTOB CrOPaHHUsL, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/UIM MCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOM (POPMYJIbl OPraHMYECKOrO BeEIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIX0/Ia IPOAYKTA PEAKLUU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owocdepa, MmeTabomH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBINA M TeTepOoTpOodHBI TUN MUTAHU, OpOXKEHHE,
dboTtocuHTe3, nbIXaHUE, OEJKW, YIJIEBOABI, JKUPBI, HYKJICUHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpacdus: nmonesHbie HCKONMAEMbIE, TOILIIUBO.
TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTaHWUS,
MOIOIIKME CPEICTBA, MATEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukanuss XuMU4ecKux 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTpOHHbIE KOHPUTYPALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(QUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa W llepronnueckoil cuctemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. Menaeneena.

XyUMHUYECKass CBSI3b. BHABI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJUHA CBSI3U. [10sIpHOCTD, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BopoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUYECKUM CTPOEHUEM (HA MPUMEPE COECAMHEHUIN
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIDPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHUA.  THUIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPRXEHHUS KOHILIEHTPALIMA PacTBOPOB:
MaccoBas J0JIs BELIECTBA B PAaCTBOPE, MOJISIpHAs KOHLEHTpanusa. Hacellennsle n
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukainus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATIbHBIC
HAa3BaHMS OTJEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanys XuMU4ecKuX peakifii B HEOPraHMYEeCKONH U OpPraHuYecKOu
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMoreHHbIE U reTeporeHHsle peakuuu. Karanus n katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranrta
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CJIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HX NPEBpAIICHUN:
pa3oKEeHUe TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIU HOHHOTO 0OMEHa, ope/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XUMHUYECKOW PEAKIMU U TMOJOKEHUE XUMHYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciIopoa, cepol, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, gusnueckue M XMMHYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
CO€JIMHEHHUs rajnoreHoB. JlabopaTopHble U TPOMBIIUIEHHbBIE CIIOCOOBI MOJYyUYEeHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U UX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NYECKUEe U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenue B TpHpoje, CIOCOOBI TOMydeHHs, (PU3NUECKHEe U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxJeHnue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UMYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOIMydeHUs, (GU3HUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJUIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BEILECTB, O0OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEHIECTB, OOPA30BAHHBIX YIJIEPOJOM, U €rO
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NoJIy4eHue, BUIbI CTEKIIA.

[Tonoxenne MetaiuioB B Ileprnoandeckoi CUCTEME XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
¢uznyeckue cBoiicTBa MeTaioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl
NOJIYYEHUS METAJIJIOB: TUAPOMETAILTYPIHs, MAPOMETAIUTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nuecKue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U UX COCAUHEHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMUYECKUE CBOMCTBA, MPHUMEHEHUE MPOCTHIX BEIIECTB M HUX COECAMHEHUHU.
JKécTkocTh BOJBI M CIIOCOOBI €€ YyCTPAaHEHUS.

AJroMuHU: noNydeHue, pusndeckre 1 XMMHUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOIICTBa OKcHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTalioB noOouHbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHue u npuMeHeHue Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHla W €ro COCIWHEHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

duzryeckre U XMMUYECKHUE CBOMCTBA >KeJe3a M ero coenuHeHuil. OKCUbl,
ruapokcu sl U conu xene3a(ll) u sxeneza(lll). [lonmydyenne u mpumeHeHue xenesa u
€ro CILIABOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, THIPOKCOKOMILIEKCHI ITMHKA. [[puMeneHune
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KHUCJIOPOJE, M3Yy4YEHUE KOJUIEKIMU «MeTtaiibl W CIUIaBbD), B3aUMOJCHCTBHE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE THUIPOKCHUIOB AJTIOMUHHS W LHHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponb xumun B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
O HaY4YHBIX METOJIaX MO3HAHUS U METO0JIOTUU HAy4YHOTo uccieaoBanus. Hayunbie
MPUHIUIBI OPTaHU3aUH XUMHUECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTYYEHUs] BaXXHEUIIIMX BEIIECTB (Ha MpuUMepe MPOM3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

XumHsi W 310poBbe 4enoBeka. JlekapcTBeHHble cpenctBa. [IpaBuia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.

XyMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib Xxumum B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



Kocmernueckne u mapdromepneie cpenactBa. beitoBas xumwms. [IpaBuna
0€301macHOr0 UCIIOJIB30BAHUS MPENapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM KU3HHU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pUalibl, KPaCKH, CTEKJIO, KepaMHUKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMH BELIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CITU OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JM BbIX0/1a MPOYKTa PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce ocylIecTBISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHH, TaK ¥ TOHSTHM, MPUHSATHIX B OTJEIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TeOopHusl, 3aKOH, aHAJIN3, CUHTE3, KiIaccu(uKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadboIM3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTJIEBOJbI, HYKJIEUHOBBIE KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaAMeTa «XHUMHUS»  OTPAXKAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[I0O3HABATEILHOW M TMPAKTUYECKOU JIESITEIBLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIIHLHOCTH MPHU CO3AaHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YUECOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHHUS K TPOIECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;

MHTEPECA U IT03HABATEIbHBIX MOTUBOB B ITOJYYEHUH U MOCIEAYIOLIEM AHATU3E
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUSI [EHHOCTEH 3JI0pOBOrO0 M  0Oe30MacHOro oopasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 370POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl ILEHHOCTH TpPaBWI WHAUBUIAYAIHLHOTO W  KOJUJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUN W HENMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTHU B  y4eOHO-HCCIeI0BaTEIbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY M3Y4YeHHUI0 Mpodeccuil pa3iuuyHOro pojaa, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM 10 XUMHUH;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJbHONW TPacKTOPHH
oOpazoBaHus, Oyaymieil mpodeccuu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) 3K0/10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYIIECTBOBAHMS KU3HU HA 3€MJIC;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHOM CpEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHNUS;



AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
IIOCJIEACTBYA NPEANPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pElIEHUH MpoOJEM COXpaHEHUS
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBHJIM3ALMH: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3aHUU
HOBOM 0a3pl MaTepHAIbHOW KyJIbTYypbl, B pEUIEHUU TJI00aJbHBIX MPoOIIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 UjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LENbIO MOJYUYEHHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax npodeccruoHaabHOM
NEATEIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHUS MIPOrPaMMBbI IO XUMUHU HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEHU(PUKY METOAOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHble NeHCTBHs (ITO03HaBaTeJIbHbIE, KOMMYHHUKATUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC YYCOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS

1) 6a30BbIe JJOrHYeCKHE IeHCTBUA:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh TMPH OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIILICHUSA:
BBIJICJISITh XapaKTEPHbIE NMPU3HAKHU TOHSATUW U YCTAHABIMBATh WX B3aWMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJjIacCUPUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTaHABIIMBATh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTMUECKWE PACCYXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKJIFOUCHUS,

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HAK (CUMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— MpU pelIeHUHd Y4eOHbIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3aad, MPUMEHATbH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS IS BBIABICHHS XapaKTEPHBIX MTPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMyIUpOBaTh LIEH U 3a/1a4l UCCIEA0BaHNUs, UCTIONb30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAaHHBINM OTUET O MPOEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTH U
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIMLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPHU pabOTe C XUMUUECKON
uHboOpMaluel: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKUe W MaTeMaTHYEeCKHe)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY)AaeMOU TeMbI B X0JI€ TUAjIora U/uiu
JUCKYCCHH, BEICKA3bIBATh UIeH, (OPMYIUPOBATH CBOU MPEIJIOKECHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKOH pabOThI MO MCCIICTOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eCTBHS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHWU YYEOHBIX U HCCIEIOBATEIIbCKUX 3aj7ady, BbIOMpaTh HauboJsee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKLHUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIN3a MU
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTrPaMMBbI 110 XMMHUHU Ha YTrIyOJEHHOM
YPOBHE Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus BKIIOYAIOT ClieU(pUIECKUe AJIs
yueOHOro npeameTa «XUMHUsD» HaydHble 3HaHUS, YMEHHS U CIIOCOOBI IEHCTBUH 110
OCBOEHUIO, MHTEPIPETAMN U MpeoOpa30oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH IO
MOJIyYEHUIO HOBOTO 3HAaHUS U TMPUMEHEHHIO 3HAHUW B Pa3IMYHBIX Y4EOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBI3aHHBIX C XUMUEH. B
pOrpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
WU3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHUH YCTONYHMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IJaHUM HOBBIX MAaTEPHAJIOB,



HOBBIX HUCTOYHUKOB SHEPIuH, B obecrieueHun palMOHAIBHOIO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPhI
YeJI0BEKa, a TAK)KE IKOJIOTMYeCKd 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHYECKHMX  3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHasi M MPOCTPAHCTBEHHas (reoMeTpuueckKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalieHUs DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUS MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUM; IPE/ICTABICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakiui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X IPOTEKAHMsI, O B3AUMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATEeIIbHOCTH YEJIOBEKa, OOIMX HAYUHBIX MPUHIIUIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJA, TIEPepadOTKH HEDTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBAaTh UX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMHUUYECKYIO CUMBOJIMKY JJISI COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEILECTB;

COCTaBJISAITh YPaBHEHMSI XMMHUYECKUX PEAKIMI M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMl  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pPEaKIHi, peakuii HOHHOrO oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



W3TOTaBIMBATH MOJIEIIA MOJICKYJl OPTaHUYECKHUX BEIISCTB JJIS WIUTFOCTPAINH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABIMBATH MPUHAIC)KHOCTh M3yUCHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTICIBbHBIX
IpeCTaBUTENIe OPraHNYeCKUX BEIIECTB (ITUJICH, alleTHIICH, TOMYOJ, TIUIEPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (GPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH IIOJOKCHHUS TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTEICH pa3IMYHBIX KIJIACCOB
OpPraHUYECKUX BEIIECTB: ATKAHOB, IUKIIOATKAHOB, AIKEHOB, aJIKaIMEHOB, aJIKHHOB,
apOMaTHYECKHUX YTJIEBOAOPOJOB, CIUPTOB, albICTUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOSAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIJIeBOJOB  (MOHO-, JHU- H  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCTMHEHHM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M -CBSI3H1), B3aMMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
CBIpbs (HE(PTh, MPUPOHBIN T'a3, YTOJb), CIOCOOI €0 EPepadbOTKH U MPAKTUIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTH 3TU 3HAHMUSI,

c(hOpMHUPOBAHHOCTH YMEHHSI PUMEHSITHh OCHOBHBIE OTIEPAITUN MBICIIUTEIHLHOM
NEATeTPHOCTH — aHAIW3 W CHHTE3, CPaBHEHHE, 000OIIEeHWEe, CHCTeMAaTHU3aIHIo,



BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€M — JJI1 U3YUYECHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: IPOBOJIUTH PACUETHI IO XUMUYECKUM (popMyJiaM
U YpaBHCHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYUH
(Macca, 00BEM Ta30B, KOJIMYECTBO BEIECTBA), XapaKTEPHU3YIOIMMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACU€Thl MO HAXOXJICHUI0 XUMHUUYECKON (HOpMYIIbI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOAYKTaM
CTOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUuN mpolaeM
B CUTYallUsIX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CAaMOCTOSITEIBHO IUIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
33/1ad 10 PACMO3HABAHWIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM ITPaBHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JACHCTBHS HA YKUBBIC OPTraHU3MBI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMAIIHIO, TlepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1aueil.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeueHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUUECKUI 3JIEMEHT, aTOM, SIPO aTOMa, H30TOIIBI,
DJICKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMHUYECKasgs CBA3b (KOBAJICHTHAs, WOHHAs, MeETaUIMUecKasi, BOJOPOHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOIMAIIMS, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkuu, CKOPOCTh XUMUYECKOW PEAKIINU, XUMUUYECKOE PaBHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIINE B OCHOBE TOHUMAHHUSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHbIE MTPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISIPHOM YPOBHSX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHU, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PaKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HMCTIOJIB30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BCIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAy4HBIX
MPUHLHIAX XUMAYECKOTO ITPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOLIUE MOHATHUS HPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;



c(OpPMHUPOBAHHOCTh YMEHHMsI HCIIOJIB30BaTh XHUMHUYECKYIO CHUMBOJIUKY JJIs
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematudeckytro HoMeHknatypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTIACITHHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEHIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OpMHPOBAHHOCTh YMEHUM: KJIACCU(DUIIMPOBATH: HEOPraHUUECKUE BEIIECTBA
10 UX COCTaBy, XMMUYECKUE PEAKIIMH 10 Pa3IMYHbIM IIPU3HAKaM (UHCITy U COCTaBY
pearupyomux BeUIecTB, TEIJIOBOMY 3(PQEKTy peakiu, U3MEHEHHUIO CTEHeHen
OKHUCJIEHHSI JJIEMEHTOB, OOpAaTHMMOCTH, YYaCTHIO Karaju3aTopa U Jpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(UKALMH
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPbIBATh CMBICI MEPHUOJUUECKOTO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOrO MNEPHUOIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS UX
AIIEKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLUM;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAlIEHHBIX  MOHHBIX  ypaBHEHHWM;  pEakUuyd  TUAPOJIN3a;  peaKuuu
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTM XHMHYECKOW pPEaKIMH B 3aBUCUMOCTU OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKAIKE B OCHOBE MMPOMBIIIJICHHOTO MOJYYEHUS CEPHOM KHCIIOTHI, aMMHAaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SIBJICHUW MPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JJIsI OOBSICHEHUS XUMHUYECKHX SIBJICHUH, HMMEIIINX MECTO B IPUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs,;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
onpeIeIéHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(MMeeT mpuMecH ); JOTU BBIXO/a MPOAYKTA PEaKINK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPKICHNE KAYECTBEHHOTO COCTABa HEOPTaHWYECKUX BEILECTB, ONPEACICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOINBI) HWHIWKATOPOB, H3YyUYCHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0JIEHUEM TpaBUJI O€30MacHOro OOpalleHHs C BEUIECTBAMHU U J1abOpaTOPHBIM
o0opynoBaHueM, GOpMYyIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopMe  pe3ynbTaThl  JKCIEPUMEHTa, AaHAJIM3UpPOBaTh W  OIECHHWBATh WX
JIOCTOBEPHOCTH;



c(hOpPMUPOBAHHOCTh YMEHUH: COOJIIOIATh MPaBUJIa TIOJIb30BAHUS XUMUIECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOETrO 3J0POBbS, OKPYKAIOLIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYHIECTBIISITh I1EJICHANPABICHHBIA TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOMU 3a/1aueii.
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KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB H TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakruyeckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoandeckuit 3aKoH
11 u [lepuonnueckas cucremMa XMMUYECKUX 9
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 11 1
BEIIECTB
1.3 XHUMHYECKUE PEaKIUU 19 1 3
Wroro mo pazneny 39
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 HemeTtamnet 31 3
2.2 MerTamnel 23 2
Uroro no pazaeny 54
Paznea 3. Xumnd u :Knu3HbL
31 Metoap! T03HaHUS B XUMUU. XUMHUSI U 9
' JKA3Hb
Hroro no paszneny 9
OBHIEE KOJIMYECTBO YHACOB I1O
1 102 4 8

[TPOTPAMME







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoTsI

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipeamer 1 3HaUeHUE OPraHUYECKON XUMHH,
IpeJICTaBIEHUE O MHOI000pa3uu
OPraHUYECKUX COCTUHEHUIN

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasieHTHBIC BO3MOXXHOCTH aTOMa yriepoa

XI/IMI/I‘-IGCKaH CBA3b B OpFaHI/I‘IGCKI/IX
COeTMHCHUAX. MexaHn3Mbl 00pa30BaHMS
KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytieposa

Bunsl nzomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAs. DIEKTPOHHBIE AP (HEKTHI
B MOJIEKYJIaX OPraHUYECKUX COEAMHEHUN

[IpencraBienue o knaccuukanuu u
cucremarnueckas Homenkinarypa (IUPAC)
OpPTraHUYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHn4eckoi
XUMHUU




Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

AJIKaHBI: TOMOJIOTUYECKHIA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

10

11

dusnyeckue U XUMUYECKHE CBOWCTBA
aJIKaHOB

Haxoxnenne ankanoB B mpupoze. CriocoObl
MOJTyYEHUS ¥ IPUMEHEHHUE aTKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOEHHOCTH
CTPOCHHS U XUMUYIECKUX CBOHCTB, CITOCOOBI
HOJTyYEHHS U IPUMEHECHHUE

13

Pemenue pacuéTHbIX 3aa4 Ha OIpeIEIICHHUE
MOJIEKYJISIPHOM (pOPMYJIbl OpraHUYECKOTO
BEIIECTBA [10 MACCOBBIM JI0JIIM aTOMOB
3JIEMEHTOB, BXOZSAIINX B €70 COCTAB.
Cucremaru3zanus 1 00001IeHHE 3HAHUH 110
TEME

14

AJKEHBI: TOMOJIOTHYECKHH psif, o01as
dbopMyia, HOMEHKJIATypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CrpyKTypHas U HUC-TPaHC-U30MEpUs
AJIKEHOB

15

dusnyeckre 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CnocoObl MMOJIy4CHHA U MPUMCHCHUC aJIKCHOB




[IpakTuueckas padora Ne 1 o reme

17 "ITonmyueHue FTUICHA B U3yYEHHUE €ro
CBOMCTB"
Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHUE

18 MOJICKYJISIPHOU (POPMYITBI OPTaHHYECKOTO
BEIIIECTBA
AJKagueHsl: ConpsKEHHbIE, U30JIMPOBAHHEIE,

19 KyMynupoBaHHbIe. OCOOCHHOCTH
AIIEKTPOHHOT'O CTPOCHUS

20 XUMUYECKUE CBOWCTBA COMPSKEHHBIX
JTUEHOB

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

29 ¢dopmya, HOMEHKIATypa, IMEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
¢duznyeckue cBoicTBa

23 XUMHYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBS3b

o5 CrniocoObl 1osy4eHus U NpUMeHEeHue
QITKHMHOB

26 Pemienue 3a1a4: pacy€Thl 10 ypaBHEHUIO
XUMHUYECKON peaKinu

97 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
TeMe
ApEHBI: TOMOJIOTHYECKUH psiJ, 0O1Iast

28 dbopMyIia, HOMEHKIIATypa. DIIEKTPOHHOE U

MMPOCTPAHCTBEHHOC CTPOCHUEC MOJICKYJT




OcH30J1a ¥ TOJTyoJa, UX (U3HUECKUE
CBOMCTBA

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeIIeHUs
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MPUCOEANHEHHUS, OKUCIIEHUE TOMOJIOTOB
Oenzona

31 Oco0EHHOCTH XUMHUYECKHX CBOWCTB CTUPOJIA
Pemenne pacu€THBIX 3324 HA ONpeeIeHNe

32 MOJICKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO
BEIIIECTBA

33 CrniocoOblI MoTy4eHus U IpUMEHEHHE apeHOB

34 ['eneTnueckas CBsI3b MEXKAY pa3IMIHBIMU
KJIaccaM# YTJIeBOJOPOIOB
Pacu€tel Mo ypaBHEHUSIM XUMHUECKUX

35 peakiuii. Cucremaruzaius u 00001IeHEe
3HaHUM MO TeME

36 [Tpupoauslii ra3. [TonyTHble HeTAHBIE Ta3bl

37 KameHnHbIi1 yrosp 1 IpOIyKThI €70
nepepadboTKu

38 HedTb 1 ciocobs! e€ mepepaboTKH.
[Ipumenenue npoayKToB nepepadoTku HehTH

39 I'eneTuueckas CBA3b MEXKIY Pa3TMUYHBIMU
KJIaccaM# YTJI€BOJIOPOIOB
["ajoreHonpon3BOIHBIE YTICBOJOPOIOB:

40 AJIEKTPOHHOE CTPOCHUE; PEAKIIH 3aMEIICHUS

rajJorcHa




41

JleiicTBue 11e04uei Ha
rajoreHInpou3BoAHbIe. B3auMopeiicTeue
JUTAIOTCHAIIKAHOB C MarHUEM M [IHHKOM

42

43

44

45

CucreMmaru3anus 1 0000IIeHNe 3HAHUH 110
pazneny "YrieBonopoasr"

KoHnTtposbHas pabota 1mo teme
"Yraesogopobr"

[IpenenbHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHUYECKUH psia, oOmiast popmya,
CTpOEHHE MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa, Kinaccuduxamnus, pusndeckue
CBOMCTBaA

XHUMHUYECKHE CBOMCTBA MMpCACIbHBIX
OJITHOATOMHBIX CIIMPTOB

46

47

48

CriocoObI mosTydeHus 1 IpUMEHEHNE
OJIHOATOMHBIX CIIHPTOB

[TpocTeie adupbl: HOMEHKIIATypa U
U30MEpHUsI, 0COOCHHOCTH (PU3NIECKUX U
XAMHUYECKUX CBOUCTB

MHoroaTtoMHEIE CIIUPTHI: STUJIICHTIIMKOJIb 1

TIIALEPHUH, UX PU3UYECKHE U XUMHUECKHE
CBOMCTBA

49

CrniocoObl 1osty4eHus U IpUMeHEeHue
MHOT'0QTOMHBIX CITUPTOB

50

51

DeHoJT: CTPOCHHUE MOJIEKYITBI, (PU3UIECKHE
cBoicTBa. TOKCHYHOCTH (heHOIIa

XuMuyeckue cBoiicTBa (heHoa

52

Cnioco0wI ToTydeHus U IpuMeHeHne heHomna




53

[IpaxTuueckas padora Ne 2. Perenue
9KCIIEPUMEHTAIBHBIX 33]1a4 110 TeMe
"Crupthl ¥ heHoNBI"

54

55

56

CucremaTtu3zaiys U 0000IICHHE 3HAHUN TT0
TEeMe

AJBIIETU/IBI M KETOHBI: 3JICKTPOHHOE
CTpOCHHUE KapOOHWIIBHOM TPYIIIIHI,
TOMOJIOTHYECKHUE PsI/IbI, 001as opmyia,
HN30MCpHA U HOMCHKJIATypa

AJBJIETU/IBI M KETOHBI: (PU3UYECKUE
CBOWCTBA; PEAKIMH TPUCOCTUHCHHUS

57

PeaKHI/II/I OKHCJICHUS U KQYCCTBCHHBIC
pe€aKiuu aJIbJACTUA0B U KETOHOB

58

59

Crioco0blI MOTy9eHHUS aTbJICTHIOB U KETOHOB

OI[HOOCHOBHBIe MMpCACIIbHBIC Kap6OHOBLIC
KHUCJIOTHI, 0COOEHHOCTH CTPOCHUSA UX
MOJICKYJI

60

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUEcKue CBOMCTBa

61

62

63

XHUMHUYECKUE CBOMCTBA MTPEAEIIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

Oco0eHHOCTH CBOMCTB MypaBbUHON
KUCIOTHI. MHOT00Opa3ue KapOOHOBBIX
KHUCJIOT

Oco0OeHHOCTH CBOICTB: HEMPEAETbHBIX U

APpOMATHYCCKUX Kap60HOBBIX,
I[I/IKap6OHOBBIX, FI/II[I)OKCI/IKap60HOBLIX




KHUCJIOT. Hpel[CTaBI/ITeJII/I BBICIIHUX
Kap6OHOBBIX KHCJIOT

64

65

[TonaTne o MpoU3BOJHBIX KAPOOHOBBIX
KHUCJIOT

CniocoOblI MosTy4eHus U IpUMeHEHUe
KapOOHOBBIX KUCIIOT

66

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUHN PSIJI,
obmrast hopmyIia, H30MEpHUsl © HOMEHKJIATypa

67

68

69

DduU3nYeCcKue U XMMUYECKUE CBOMCTBA
3¢upoB

Pemienne pacu€THbIX 3a1a4: IO YPABHEHUIO
XUMHUYECKON peaKIiiu, Ha ONpe/IeIeHUE
MOJIEKYJISIPHOU (POPMYIIBI OPraHHYECKOTO
BEIIIECTBA

[Tpaktuueckas padora Ne 3. Pemienue
SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME
"KapOoHoBsle kuciotsl. CroxkHbie 3¢pupst”

70

Kupsl: ctpoenue, pusnueckue u
XUMHUYECKHE CBOUCTBA (THUAPOITU3)

71

72

73

Oco0OeHHOCTH CBOICTB KHUPOB, COJIEPKAIINX
OCTaTKH! HETPEACIIbHBIX JKUPHBIX KHUCIIOT.
JKups! B ipupone

MBpia Kak COJIM BBICIIIUX KapOOHOBBIX
KHUCJIOT, UX Moroulee aeucteue. [lonstue o
cuHTeTHYeCKnX Motomux cpeactrax (CMC)

I'enernueckas cBs3b YTJICBOAOPOAOB U
KHCJIIOPOACOACPIKAINX OPTraHUYCCKUX
BCIICCTB




Pacuérbl o ypaBHEHUSIM XUMUYECKHUX

74 .
peaxuuit

75 Cucremaru3zaius u 0000IIeHUe 3HAHUH 110
TeEMe
OO61mas xapakTepuCcTHKa YTIIeBOJI0B U

76 Kiaccuukanus yriieBoaoB (MOHO-, IH- U
MOJIMCaXapHUIbl)

77 Monocaxapuabl: pu3ndecKue CBOWCTBA U
HAXO0XJICHUE B IPUPOJIE

78 [IpumMeHeHue TIII0KO3bI, €€ 3HAYCHHUE B
KHU3HEIEATEIILHOCTH OpraHu3Ma
Jucaxapunabl: caxaposa, MaJlbT03a U JIAKTO3a.

79 HaxoxneHnue B mpupo/ie U NpuMeHEHUe
JicaxapuioB
[Tonucaxapuapl: CTpOCHHE MaKPOMOJIEKYII,

80 ¢du3nyeckre 1 XMMUYECKHE CBOMCTBA,
IpUMEHEeHHe

81 [TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX
Penienune pacueTHbIX 3aJja4 Ha ONpeieIeHne

82 JIOJTM BBIXO/1a TIPOJTYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO

83 Cucremaru3zaius 1 00001IeHHe 3HAHUH 110
pazneny
KonTponbhas pabota no teme

84 "Kucnopoaconep:xaniye opraHui4eckue

coenuueHus"




85

AMUHBL: KTacCUpUKAIH, CTPOCHUE
MOJIEKYJI, o0mmas hopmyiia, u3oMepus,
HOMEHKJIaTypa v (pu3HuecKre CBOMCTBa

86

87

88

XUMHYECKUE CBOMCTBA anu(pPaTHIeCKux
aMUHOB

AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUJIMHA

CrniocoOblI MosTy4eHus U IpUMEHEHUe
anudaTuyecKux aMHUHOB

89

AMUHOKHUCIOTBI: HOMEHKJIATypa U U30Mepus,
¢usnueckue cpoicTBa. OTHENbHBIC
IIPEACTABUTENH 0-AMUHOKHUCIIOT

90

91

XHUMHUYECKHE CBOMCTBA AMHMHOKHUCIIOT, UX
OMOJIOrMYECKOEC 3HAUCHHNE aMHUHOKHUCIIOT.
CuHte3 u TUAPOJIN3 MEITUA0B

benku kak npupoIHbIe TOIUMEPBI;
CTPYKTYpBI O€JIKOB

92

93

94

95

XUMHUYECKHUE CBOUCTBA OEIIKOB

A3OTCOI[Cp)KaH.II/Ie FeTCPOLUKIINICCKHUE
COCAMHCHUS. HYI(J'IGI/IHOBI)IC KHCJIOTHI:
COCTaB, CTPOCHHUEC U OuoJiornueckas POJb

[Tpaktuyeckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEMe
"A3zoTcoaeprKalye opraHun4ecKue
coenuuenus"

[IpakTuueckas padora Ne 5. Perenue

AKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
"Pacnio3HaBaHuEe OpraHUYECKUX COeAMHEHUN"




96

KontponbHast pabora o Teme
"A30TcoAepKallie OPraHUYECKUE
coenuHeHus"

97

OcHOBHbIE IOHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/bI UX CUHTE3a —II0JIMMEPU3aLIUs U
MOJIMKOHACHCALUA

98

99

[Mnactmacchl. YTunm3anus u nepepadoTka
IIacTUKa

DnacToMepbl: HaTypaJIbHbII CHHTETUYECKHE
Kaydyku. Pe3una

100

BouiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHreTnyeckue. [lonumepsl cnenuanbHOro
Ha3HaYECHHUs

101

[IpakTuueckast padora Ne 6. Pemenue
BKCHGPI/IMGHT&]'II)HBIX 3a1a4 I10 TCME
"Pacro3HaBaHue miIacTMacc U BOJIOKOH"

102

O06o0011eHNEe U CUCTEMAaTU3aLMs U3YYEHHOTO
MaTepuaia 1o reMe "BbICOKOMOIEKYIsIpHbIE
coenqnueHusa”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara u(ppoBbIe
wn Tema ypoka Beero Kontpoabnubie IIpakTuyeckue f{lsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTe.]IbHLIe
padoTshI padoThI pecypenI
1 Atom. CocTaB aTOMHBIX SJIEP. 1
XUMUYECKUH 371eMeHT. M30TonbI
5 CtpoeHue 3J1eKTPOHHBIX 000JI04€K aTOMOB, 1
KBaHTOBBIE YHCIIA
3 Krnaccudukanus XuMHUECKUAX 3JIEMEHTOB 1
(s-, p-, d-, f-a;memenTshI)
4 Pacrnipenenenuie 31eKTPOHOB 110 ATOMHBIM 1
opOuTaIIM
DNeKTPOHHBIC KOH(UTYpAITIH aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSIHUM
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1
DNeKTPOOTPULIATETLHOCTh
[Tepuonnueckuii 3akoH u [leprnoanueckas
7 cucTeMa XMMUYeCcKux 3reMeHToB /1. 1. 1
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
8 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1
VMU MPOCTBIX U CIOKHBIX BEIECTB MO
rpyIIaM U mepruoiam




Cucremaruzanys 1 00001IeHUE 3HAHUMT 10O
TEME

10

Buapl xumMudeckoit cBsa3u. Mexanu3Mbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexMONEKyIsIpHbIE
B3aNMOICHCTBUSI

11

12

BaneHTHOCTb 1 BaJleHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOHN CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUIX: COCTAaB U HOMCHKIJIATypa

13

BemectBa MoneKyIsspHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPUCTANIMYECKUX PEIIETOK U CBOWCTBA
BEIIECTB

14

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJUIOUIHBIX pacTBOpPax

15

16

HctrHHBIE paCTBOPBI: HACBILLEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUsI KOHLIEHTPALIH
pacTBOpOB

17

Pemienue 3a1a4 ¢ UCNOJIb30BaHUEM
MOHATHH "MaccoBas 0J1sl paCTBOPEHHOTO
BewiecTsa', "MossipHas KOHIeHTpaus"

18

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB




19

Cucremaruzanys 1 00001IeHUE 3HAHUMT 10O
TEME

20

KonrponsHas padora o temam "Ctpoenue
aroma. [leproauueckuii 3aK0H U
[lepuonnyeckas cucreMa XUMHYECKUX
anemenToB /. 1. Menneneesa", "Crpoenune
BemecTBa. MHOroo6pasue BeniecTs"”

21

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU IPH
XUMHYECKHUX PEAKLUAX

22

23

TernoBbie 3PHEKTH XUMUYECKAX PEAKIIHIA.
TepmoxumHuyeckre ypaBHECHHS

Brraucnenus 1o YpaBHCHUAM XUMHNYCCKUX
peaKHI/Iﬁ U TCPMOXUMUYCCKUM YPABHCHUAM

24

CkopocTh XMMHUYECKOH peakuuu, eé
3aBHCUMOCTH OT pa3IHuHbIX (PAaKTOPOB.
Karanus n xatanns3aropbl

25

26

27

['oMoreHHbIe U reTeporeHHbIE PEAKIIUN
ITpakTuyeckas pabora Ne 1 o teme
"BausiHue pa3nu4HbIX (GaKTOpPOB Ha
CKOPOCTbh XUMUYECKON peakuuu"

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XUMHYECKOE PaBHOBECUE

28

[IpakTuueckas pabora Ne 2 o Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
M0JIO)KEHHE XMMHYECKOTO paBHOBECHS"




9JI€KTpOJII/ITI/I‘ICCKa$I Jucconuanms.

29 CuuibHBIE U cita0bIe 2JeKTpoIuThl. CTeeHb
JUCCOLUALIUU
HNonnoe npousseaenue Boabl. Cpena

30 BOJIHBIX pacTBOPOB. Bogopoauslit
nokazatens (pH) pactBopa

31 I'maponus coneit. Peakiuu, nmpoTekaroniye
B PacTBOpPAax 3JEKTPOJIUTOB
[IpakTuueckas padora Ne 3 mo Teme

32 "XuUMHYeCKHE peaklui B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC

33 peaknuu. BaxxHelme OKUCIUTeNn U
BOCCTaHOBUTENH

34 Mertoa 31eKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

35 DNEeKTPOIN3 PACTBOPOB U PACIIIABOB
BEILIECTB

36 Pemrenue 3a1a4 pa3InyHbIX THIIOB

37 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB

38 CucremaTu3aius 1 0000IIeHNe 3HAHUH TT0
Teme "XuMuueckue peakiuu'

39 KonTponbhas pabota no teme
"Xumuueckue peakuun”
[TonoxeHne HEMETAITIOB B

40 [Teproandeckoit cucTeMe XMMHYECKUX

anemenToB 1. . Menaeneesa u




O0COOCHHOCTH CTPOCHUS UX aTOMOB.
dusnueckre cBONMCTBAa HEMETAIUIOB

41

42

AmoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOpoJia, cephl, hocdopa u yriiepoaa)
Bomopoa: nonydenue, pusznueckue u
XUMHYECKUE CBOMCTBA. [ 'uipuibl

43

["anmoreHsl: HAXOXKICHHUE B IPUPOJIC,
CIocoOBI MoydeHus, pu3ndeckKue u
XUMUYECKHE CBOWCTBA

44

lManorenoBonoponasl. Baxxnenmue
KHCIIOPOJICO/IEPKALLUE COSIUHEHMS
rajloreHoB

45

46

47

JlaGopaTopHble U TPOMBIIIICHHBIS
CTIIOCOOBI TIOTYYCHHS TaJIOTCHOB.
[IpumeHeHne raJsoreHoB U UX COEAUHEHHI

ITpakTryeckas padora Ne 4. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"T"a;morensr"

Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI MOTYYESHHS,
¢bu3nyecKkrue 1 XUMUYEeCKHe CBONCTBRA.
O3oH. [IpumeHeHHe KUCIOpOIa U 030HA

48

Oxcupl ¥ IEPOKCHUIBI

49

50

Pemenue 3aga4 pa3nuyHbIX TUIIOB
Cepa: HaxO0XJIEHHE B MPUPOJIC, CITOCOOBI
MOJTy4eHus, PU3NUECKUE U XUMUIECKHE
CBOMCTBA

51

CepoBoaopo, cyab(uabt




52

Kucnoponcoaep:xaiue COeJUHEHUSI CEPBI.
OcoOEHHOCTH CBOWCTB CEPHOMN KUCIOTHI

53

54

55

[Tpaktuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a1a4 1o Teme "Cepa
" €€ coequHeHus"

A30T: HAX0XKJICHHE B TIPUPOJIE, CITOCOOBI
MoTydeHus1, GU3NICCKUE U XUMUICCKHE
CBOMCTBAa. AMMMAK, HUTPUJIbI

Kucnoponcoaepkaniue cCoeTMHEHHS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHUCJIOTHI

56

[IpumeHneHue a30Ta U €ro COeIMHEHUM.
A30THBIE y10OpEeHUS

57

58

59

®ocdop: HaxXOKIEHNE B IPUPOJE,
CTIIOCOOBI OTYYCHUs, PU3NIECKUE U
xumMudeckue cBorctra. Dochusl u
bochun

Oxcunsl hocdopa, pochopconepxarine
kucaoThl. Comu pochopHOit KUCTOTHI
[Ipumenenue ocdopa u ero coeTMHEHUH.
dochopubie ynoOpeHus

60

[IpakTnueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAIIbHBIX 3a7a4 10 Teme "A30T
u ¢pocdop 1 ux coequHeHUs"

61

62

Yrnepos: HaxoXJIeHUE B IPUPOJIE,
AJJIOTPOIIHbIE MOAUUKALNHY; (PU3HUECKHE
Y XHMHYECKHE CBOWCTBA, TPUMECHEHUE
Oxcun yriepoaa(ll), okcua yrinepona(1V),
yroJibHAsl KHCIIOTA U €€ CONH




63

Pemenue 3aaa4 pas3jInuHbIX TUIIOB

Kpemuuii: Haxo1eH1E B IPUPOJIE,

64 CTOCOOBI OTYYEHHUs, PU3NIECKUE U
XMMHYECKHUE CBOMCTBA

65 Oxkcun kpemuaus(1V), kpeMHHEBast KUCIIOTA,
CHJIMKATBI

66 IIpuMeHeHHne KpEMHUS U €70 COCITUHEHUM.
CrekJ10, €ro nojiyueHue, BUIbI CTEKIIa

67 Pemenue 3amau pa3nuvHbIX TUIIOB

68 CucremaTu3anus 1 00001IeHUEe 3HAHUH TTO
teme "Hemerasmibr"

69 KonTponbhas padota no teme
"Hemertasmsr"

70 AHanu3 pe3yiabTaToOB KOHTPOJIbHOM
paboThI, KOPPEKIIHS OMINOOK
[Tonoxenue meraiuios B Ilepuoanyeckoit

71 CUCTEME XMMUYECKUX AIIEMEHTOB.
OCO6EHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI04€K aTOMOB METaJLJIOB

7 OO6mue Gpuznueckre CBOMCTBA METAIIOB.
[IpuMmeHeHre METaIoOB B OBITY U TEXHUKE

73 CmuiaBsl MetasuioB. Kopposust Mmetamion

74 Pemrenue 3a1au pa3nuyHbIX TUIIOB
DNEKTPOXUMHUYECKUI P/l HAPSIKEHUN

75 MeTasuioB. OOIIMe CIOCOOBI MOTyYEHUS
METaJJIOB

76 OOm1as xapakTepucTika MetauioB |A-

rpynisl [leppoaudeckoit cuctemsl




XMMHYECKUX 3J1eMEeHTOB. HaTpuii u kanui:
noJiydyeHue, GU3nyecKkue 1 XuMHUIeCKHe
CBOMCTBA, IPUMEHEHUE ITPOCTHIX BEIIECTB
U UX COCOUHEHUN

77

78

Oo6mas xapakrepuctuka metamioB [1A-
rpynusl Ileppoaudyeckoi cucTemsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u
KaJbLUi: ody4YeHue, Gusndeckue u
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

JKEcTKOCTEL BOIBI U CIIOCOOEI €8
yCTpaHEHUS

79

80

81

ANOMHUHU: TTOTydeHue, Gpu3ndeckue u
XUMHUYECKHUE CBOICTBA, IPUMEHEHHE
AMdoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCUIA ATIOMUHUS,
TUIPOKCOKOMIIJIEKCHI aTFOMUHUS, UX

IIPUMEHEHHE

Pemenue 3amaq Pa3JINIHbIX TUIIOB

82

[IpakTnueckas padora Ne 7. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"MeTaJibl TTIaBHBIX oArpynmn"

83

84

OO1m1ast xapakTepUCTHKa METaJIOB
no6ouHbIX noarpynn (b-rpymnm)
[leproanueckoit cUCTEMbI XUMHUYECKUX
3JIEMEHTOB

du3znuecknue ¥ XMuMHUUECKHE CBOMCTBA
Xpoma U €ro COCﬂHHCHHﬁ, HUX NIpUMCHCHUC




85

Baxwnelinme coelMHEHUs Maprasiia.
[lepmaHraHat Kanausi, €ro OKUCIUTEIbHBIC
CBOICTBA

86

dusnueckue U XUMUYCSCKUE CBOMCTBA
JxKenesa u ero coennHenuil. [lonyuenue n
IIPUMEHEHUE CILUIABOB XKEIE3a

87

88

Pu3nyecKkue U XMMUYECKHE CBOMCTBA MEIU
U €€ COCIMHEHUM, UX IPUMEHEHUE

dusndyeckre ¥ XMUMHUUECKHE CBOMCTBA

IOHMHKA U €ro COCI[PIHGHPIIZ, HUX MPUMCHCHHUC.
FI/I,Z[pOKCOKOMHJ'IeKCbI OHMHKa

89

[IpakTnueckas padora Ne 8. Pemenue
AKCIICPUMEHTAIIbHBIX 337124 110 TEME
"MeTaiibl TOOOYHBIX OArpyHH"

90

91

92

Pemenne 3aaa4 pas3jIndYHbIX TUIIOB

O0001IeHE U cCUCTEMAaTU3 AU
W3YYEHHOT'O MaTepHaia o TemMe
"Mertamuipr"

Kontponbnas padota nmo teme "Metasnibr"

93

94

95

AHanu3 pe3ynbTaToB KOHTPOJIBHOMN
paboThI, KOPPEKITUS OMINOOK

Poinb xumum B o0ecrieueHUH YCTOP'I‘IHBOFO
Pa3BUTHA YCIIOBCUYCCTBA. Ilonsatue o
HAaYYHBIX MCTOAAX UCCICAOBAHW BCIICCTB

Hayunble mpuHIKIIBEI OpraHu3annuu
XUMHUYECKOTO ITPOU3BOJICTBA.
[TpomblIIIEHHBIE CITOCOOBI MOTYYEHHS
BAKHEUILINX BEIIECTB




XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIeH

96 1
Cpezbl U ero MocieAcTBUs

97 XuUMHS U 30pPOBbE YEIIOBEKA. 1
JlekapcTBeHHBIE CpencTBa

98 Xumus muiy. Poas xumun B o0ecrieueHnn 1
IUILEBOM 6€3011aCHOCTH

99 Kocmernueckue u napdromepHbie 1
cpeactsa. beiToBasg xumus
Xumus B CTPOUTENBCTBE. BaxkHeimme

100 CTPOUTENIbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuaibl

101 XuMus B CEIbCKOM X03sCTBE. 1
Opranuyeckrie 1 MUHEpaJIbHbIE YA0OpEHHUS

102 Cucremaru3zamnus u 0000IIeHNe 3HAHUH 110 1
Teme

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlyauna B.B., O61iecTBoO ¢ orpaHMueHHOM
0TBETCTBEHHOCTHIO «[IPODAY; AkunonepHoe ob6mecto «M3narenpcTBo
«IIpocBemenue»

* Xumus, 11 xmacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIlynun B.B.;
nox peaakuueit Jlynuna B.B., O01iecTBo ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO

«JIPODA»; AkninonepHoe obmectBo «M3narenscTBo «IIpocBemienne»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bubimoreka mudpoBoro oopasosa-TeabHoro kourenta https://urok.apkpro.ru/
Mos mikosa https://myschool.edu.ru/

Poccuiickas anextponHas mkoia https://resh.edu.ru/






