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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
benepanbHO oOpa3oBaTeabHOM IPOrpaMMbl CpEIIHETO oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaabHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusx Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPaMMbI, U
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnuTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO HW3Y4YEHHUs 3aHHUMAaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEpeHLMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHHKOB IIKOJbI, HEOOXOOUMYIO sl
aJanTanyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKeE IS
MPOJIOJDKEHU O0Oy4YeHHUs] B OpraHu3aiusix mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISIETCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mnporpamme mno XMMHM Ha3Hay€HUE MpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJArarolyuMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIHH:

e uH(POPMALMOHHO-METOUYECKAs, peaau3anusi KOTOpoill oOecredynBaer
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00yJarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-TUIAHUPYIOLLAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHS W TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30BaTeNIbHBIX JIOCTHKEHUH OOydYarommxcs B
pamMKax HTOTOBOM arrectanu B (GOpMe E€AHUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJIEHHOTO U3YUCHUS XUMUH:



e YCTaHABIMBAE€T HMHBAPHAHTHOE IMPEAMETHOE COJEp>KAHHE, 005S3aTesIbHOE
JUIS W3y4yeHUsT B paMKax OTAEIbHBIX mpoduiei, mnpeaycMaTpuBacT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS YYEOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJICH U 3aa4 U3y4eHHUs IIpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJAEPKATEIBHOM XapaKTePUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOU
MIpOTrpamMMBbl CpeIHero o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IpeIMETA.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBApPUAHTHOM) COCTABJISIOLIEH COJEp)KaHUs y4eOHOro mnpeaMera
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBIISIONIEH,
KOTOpas JOJDKHA ONPENENSAThCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
Ha3HAUYCHUU TIPEAMETOB 0a30BOro M yIrIyOJIEHHOTO YpOBHEM B cUCTEME
nudpepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpPEIHEro O00IIero oOpa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJEHHOTO U3Yy4YE€HHsS HANpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalioM  TOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIrIyOJeHHe TEeOpeTUYeCKOr U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BHIOPABIIMX OMpPenenEéHHbIN nTpoduiib
oOy4eHMsl, B TOM YUCJIE C IEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanusa. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHHpyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CpPEAHETO 00IIero 00pa3oBaHMS
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHUE y HHUX
OOIIEMHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTO TpyAa H
O00OOIMIEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONIMX  MEKIUCITUTIIMHAPHBIH,
HAANpPEAMETHBII XapakTep.

CocraBndomuMu npeaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YeHUS
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHnn noaxonoB K 0TOOPY M CTPYKTYPHOU
OpraHM3alMd COJAEP)KAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusd KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHS» COCTAaBJISET COBOKYINHOCTb IPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTreMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3y4eHHs IpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEACTABICHUM O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONM KHMHETHKHU
U TepMoauHamMuku. W3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsl CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBanus. N3yuenue
TUIIOB ~ peakuuid  JomojHsercs  (GOopMUpOBaHMEM  MpeACTaBiIeHUH 00
IEKTPOXUMHUYECKUX MPOLIECCaX U ANEKTPOJIU3E PACILIABOB U PACTBOPOB BEILECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMii.

Oco0oe 3HayeHWe HMEeT TO, YTO Ha COJepkKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JUJIsl KJIACCOB OMpPEaeIEHHOTO poduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeiMeTa I KJIacCOB XUMHUKO-(PU3NYECKOro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaina mo obmed xumuu. [Ipu
U3y4YeHUU TMpeMeTa B JAaHHOM CIllyyae AakLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJeKyJsipHas Teopusi B (PU3MKE), 3aKOHbl COXpPaHEHUS



MacCcbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonoruyeckoro npoduiast OOJIBIINI yAENbHbIM Bec OyleT MMETh OpraHudecKas
xumuss. B 3TOM  cimydae  mpenocTaBiseTCsl  BOBMOXKHOCTB — JUIsl  Oosiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJKH, YIJIEBOJbI, HYKIECHHOBBIC
KUCJIOTH U apyrue. IIpy 5TOM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KAT OCHOBOM I H3y4EHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mnumane ¢GopMupoBaHHMS OCHOB HAy4YHOIO MHUPOBO33PEHMS, OCBOEHUS
OOIIEHAY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-Hay4yHbIE HpeaMeTby», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3yyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA M OTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUATBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiim B OOECIeueHUU
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCIeyeHnr paluoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYENOBEKa, a TAaKXKe JKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTAJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUS XUMUYECKUX PEaKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIICPCHBIX CUCTEMax, 00 00IIHX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA,;

dbopmupoBaHue y OO0 yJarOIIIIXCSI OCO3HAHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMEHHON XUMHHU, JUIsl OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTrHO3HPOBAHMS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKOM 0€30IacHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yIrIyOJICHWe  TPEJACTaBICHHA O  HAyYHBIX  METOAaX  IO3HAHMS,
HEOOXOJIUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBI CpEeIHEro oOmero oOpa3oBaHUs NPH W3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1NN U 331a4H, KakK:

BOCIIMTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW IIPHPOJIBI,
YBOXCHHS K TIPOLECCY TBOPYECTBA B O0JACTH TEOPETUUYCCKUX M
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHEC MOTHBAIlMM K OOYYCHUIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
O0IIIEYEIIOBEUECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOM MPpo(deCCHOHATBHON U OO0IIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBbIO M IMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HWU;

dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, IPHOOPETEHHE OMbITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO1ee 4yncao0 4acoB, MPEAYCMOTPEHHBIX U1l U3yYEHUS] XUMUU Ha YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpazoBanusi, cocraBiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hemento), B 11 kmacce — 102 yaca (3 gaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BaJleHTHbIE BO3MOXHOCTHM aToMa Yrjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM AaTOMHBIX OpOuTaNeu
yraepoja. Mexanus3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM paaukane, HykiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COoeAUHEHUN. MONeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpaliE¢HHasl,
ckenerHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe A(H(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3P PEKThI).

[IpencraBnenre o kiaccupukaluu opraHudeckux BemiectB. [lonsTue o
dbynkuuonaisHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHble Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH W KiIacCU(UKALUS OPTaHUYECKUX peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAIlCHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, oOyIJIMBAaHWE U TOPEHHE), KOHCTPYUPOBAHHME MOJENed MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoornueckuii ps ankaHoB, o01mIas popMyia, HOMEHKIIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI AIKAHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBA
AJIKAHOB.



XHWMHUYECKHE CBOICTBA QJIKAaHOB: PEAKUHUH 3aMElICHUs, H30MEpHU3aluH,
JErHIpUPOBaHUs, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[UKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CIOCOOBI MOTYYSHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbsl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKY] alKEeHOB, SP°-
ruOpuau3anysl aTOMHBIX OpOWTaneld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHMS, 3aMEIIECHUS B O-TOJIOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auud U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymynuposanvie). OCOOCHHOCTH 3JICKTPOHHOTO CTPOCHHS ¥ XMMUYECKUX CBOWCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  NPUCOCAUHEHUS, JUMEpHU3ALUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopolibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalie, PEakUUH NPUCOEAUHEHUS, OKHCIEHHE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIONMIEM [EHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupona. [lomumepuszamnus cruposna. CrocoOsl NOTyYeHUsS U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsHBIe ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI#1 yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



NEPETrOHKa, KPEKUHT (TEPMHUYECKHUN, KaTaTUTHUYECKHiIl), PUGOPMUHT, MHUPOIIU3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIILYy, HUTPOTPyNNy, UIHUAHOTPYIIY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEILECTB.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON wWin
MOJHON BOJBI, pacTBOpa ME€pMaHraHaTa KaJihs, B3aWUMOJICUCTBUE allETUIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHUMYECKUX BEHIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKOMJeHHE ¢ KosuiekuusMu «Hedpts» u «Yromby, c
oOpa3ljamMM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FaJION€HIPOU3BOIHBIX YTIJIEBOJOPOAOB.

Kucaopoaconepxanue opranuieckue coeJuHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHoJIa W J3TaHojda). ['oMonormdeckuit psia, oOmas dopmyrna, H30MeEpus,
HOMEHKJIaTypa u  kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHHUPTOB. BOIOpoaHBIE CBS3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEAaKIMU 3aMEIIECHUs, JEruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBE C  OpPraHMYECKUMHU UM  HEOPraHMYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLUU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4EeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHue o MexaHW3Me peakUuid HYKICO(PUIBHOTO 3aMEIEHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
OoenzosbHOTO fAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco06bI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabAeTuaHasS CMOIA.

KapOoHWIbHBIE COETMHEHHS] — alIbJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJerujioB U KETOHOB, oO0IIas
dbopmyrna, mzoMepuss U HOMEHKJIaTypa. Puznueckue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKUN Ha AJIbJETH/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KHUCI0T. M30omMepus n HoMeHki1atypa. @usnueckue cBOMCTBA
OJIHOOCHOBHBIX MpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OCc0OEHHOCTH CBOMCTB HENPENECIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBas, MaJbMUTHHOBAsA, OJEHHOBas, JUHO.IEBAS,
JIUHONEeH068as KUCIOThl. CrIocoObl OTYyYEHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upbl. ['oMonoruueckuit psn, oOumas ¢opmyna, U30MEpUs U
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3ndecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ieioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeIeNbHbIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJIE.

MBpI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Kimaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA M HaxOXxAeHHE B npupoje. POTOCUHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Mma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIIMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxnenue B npupoje u npuMenenue. [lonvucaxapuapl: kpaxmai,
INIMKOTEH W Hemnono3a. CTpoeHWe MakpoOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJUTroNo3bl.  PU3MYECKHME CBOWCTBA KpaxMalla M UEJUTIOJIO3bl. XUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIN3, MOdy4YeHHe >PHUpoB Leoia03bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIIEpUMEHTAJIbHBIE METOJbl H3Y4YEHHS] BEIIECTB M HX MPEBPALICHUN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC PEAKIIMU Ha albJAeTH]bl (C THIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmemu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckue cBoMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTAIBHBIX 3a7ad no TemMaM «ChupThl U
dbenomnsl», «KapooHoBbIe KHCIOTHI. CII0KHBIE YPUPHI.

A30TCoepxale OPraHnvecKne coeTuHeHusl.

AMUHBI — OpraHuYecKue Mpou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUiecKue W apOMaTHYECKHUE, IIePBUYHBbIC, BTOPHYHBIC M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHUs, HOMEGHKJIATypa U (hU3NYeCcKue
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTrudeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKyJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudartuueckux amMuHOoB. [lomydyeHue aHuUiIMHA U3
HUTPOOEH307a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHbIe IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3nYecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMUHOKHCIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUN, peakius TOJMKOHJAEHCAaluM, oOpa3oBaHUE TENTUIHOU CBSI3U.
buonorndeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojsHble ToauMepbl. IlepBuyHas, BTOpUYHAsT M TpETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUsS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peEIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxanue OpraHUYecKue COCTUHECHHUS u «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJINMEPU3ALIMS U TIOTUKOHAEH AU

[TomumepHble wmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noaudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonmmepsl CHEUATIBLHOTO HAa3HAYCHMUS (Tedon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsSl BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEpUMEHTAJIBHBIX 3a1ad 1o TeMe «Pacno3HaBaHue
IJIaCTMAcC ¥ BOJIOKOHY.

Pacuérnble 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBbIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTaB, HAaxXOXKICHUE
MOJIEKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COEAUWHEHUs 10 Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIHM CIIOCOOOB
NOJIYYEHUS], ONPENEJICHUE JIOJAM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXpeaMETHBIX CBS3€HM NPU U3YYECHUHU OPTaHUYECKON XUMUHU B
10 kiacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHHE KaK OOIIHUX eCTECTBEHHO-
HAay4YHbIX NOHSATHH, Tak M IOHATUH, NPUHATBIX B OTAEJIBHBIX NpPEIMETax
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUnoTesa,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHME.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSTHUE
BEILIECTBA, (PU3MYECKHE BEJIMYUHBI, €JIMHULIBI U3MEPEHHUS, CKOPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MmeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBI TUN MHUTAHUA, OPOXKEHHE,



doTrocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: mone3Hple HCKOMAEMbIE, TOILUTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUYECKOTO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
MNpPOCTBIX M CJIOHBIX BEIIECTB IO TrpynonaM ¢ TepuojaM. J3HAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrusl U IuHa CBs3U. [10osIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOW CBs3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexmoneKysapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMepe COeAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Victunabie pactBopsl. [IpeacraBienue o
KOJUIOMJHBIX pacTBopax. CrnocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHLIEHTpanus. HacelllieHHbIE 1
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. | pUBHAIILHEIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKONH U OpPraHUYEeCKOM
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPrUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CkopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3JIUYHbIX (haKTOpPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanus u katanu3aTtopsl.

OOpatumMblie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHsl. DaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas aucconuanusi. CuibHbIE W claOble 3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETON 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJIbl M3YyYE€HHUs BEIIECTB U MX IMPEBpaAICHUI:
pa3lIoKEHHUE TMEPOKCUJA BOJAOPOJAa B MPUCYTCTBUM KaTalnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHrue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, H3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW pPEaKIUu U TMOJIOKEHUE XUMHUUYECKOTO
paBHOBECHS.

Heopranuuyeckast xuMusi.

[Tonoxenne HemeraiwuioB B llepuogmueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3NUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOINUS HEMETAIJIOB (Ha MpUMEpPE KUCIOpOAa, CEpPhI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usznueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumabl.
TonnuBHBIE AJIEMEHTHI.

["anorennl. Haxoxnenue B mpupoje, crnocoObl MoigydyeHus, (U3NYecKue u
XAMHUYECKUE CBOMCTBA. [ asoreHoBoaopoabl. BaxxHenire KUCIopoacoaepKaline
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. OuU3NUecKue U XMMHUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepwi(1V), oxcun
cepri(V1). CepHucrtass u cepHasi KUCIOTHI U UX coyid. OCOOCHHOCTH CBOICTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbL. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue a3ora
U €r0 COeTMHEHHI. A30THbBIE yIOOPEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONydeHUs, (PU3NUEeCcKue u
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
yaA00peHusl.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJJIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEIHIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA yroyb, ancopOuus. DymnnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKH. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COECIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUS U ero coeanHeHnil. CTeKs0, ero noJiydeHue, BUJIbl CTEKIIA.

[Tonoxenne metamioB B [leproandeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS JJIEKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METANIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HalpspkeHW  metawioB.  OOmuMe  CrocoOsl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPTUsl, MUPOMETAILTYPIus,
anektpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJieMeHTOB. Harpuiti u kamwmii: mnonydeHue, ¢(U3MYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIECTB U UX COSAUHEHUM.

OOmas xapakrepuctuka MetaioB |IA-rpynmer Ileprogudeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHe, (U3NYECKUE U
XUMHUYECKUE CBOWCTBA, MPUMEHEHHWE IMPOCThIX BEIIECTB M HUX COECAUHEHUHU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJroMuHU: noNydeHue, pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoOTepHBIE CBOICTBa OKCHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILJIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTauioB To00o4HbIX moarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAnHeHuil. OKCcuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomathl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAUHEHUH.
Baxneiimme coeaunenuss wmapranna(ll), wapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeauHeHuil. OKCUbI,
ruapokcusl U conu xxenesza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYECKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TMIPOKCHA UHKA, THAPOKCOKOMIUIEKCHI HMHKA. [[puMeHnenue
UHKA U €r0 COeIUHCHUH.

DKCIEepUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaICHUI:
u3yueHue oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOH (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIMK HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METaJVIOB, B3aUMOJIEMCTBUE THUIIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeauHEHUA», «A30T U (Hochop U HX COCAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYII», «MeTaibl TOOOYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeiaoBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHUHUITBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. [IpoMbIIeHHbIE
CHOCOOBI MOMYYEHUSI BAKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumun B 06ecrieyeHIH SHEPreTHIeCKo 6€30MacHOCTH.

XuMusi © 340poBbe uenoBeka. JlekapctBeHHble cpencTtBa. llpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XuMus TUIIKA: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIE J00aBKU. Pojib xuMuu B
oOecIieuyeHNH MUIIEBOW 0€301TaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XHMHU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHudecKkre 1 MUHEpaIbHbIe yI00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaiibl, KPacKu, CTEKJIO, KEpaMHKa.
Marepuainel g 31eKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEILIECTB MMEET IpUMEecH, Macchl (00BbEMaA, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIA W MOJAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAcTBOpE, JOJIM BbIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXOpeAMETHBIX  CBA3€d TMpU  W3yYeHUM  oOOImed u
HEOpPraHu4ecKorM xuMuu B 11 Kilacce ocyniecTBISETCS YEpe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIBHBIX
peaMeTax eCTECTBEHHO-HAYYHOTO IIUKIIA.

OO61mue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KjaccuduKalus, nepuogudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSHHME BEIIEeCTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocHcTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIACBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK IHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHEepaibl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOIAeMble, TOTUIMBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmaiieBTHUECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



npeaaparoB, IMMPOU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, OJJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI T10 XMMHWNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHSI» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBAIIUU K
OOYy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTUUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD  OTPAKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEILHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHUSD» OTPakaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLECCe peaan3alud 00pa3oBaTEIbHOU JEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEHICHUHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YY€OHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpeca M MO3HABAaTEJIbHBIX MOTHUBOB B IMOJYYEHUU M TMOCIEAYIOIIEM
aHanm3e MHQOPMAIMK O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIluH, CBA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

4) popMupOBaHUS KYJIBTYPHI 310POBbSI:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBWJI 0e30macHOr0 OOpallleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIMIMX 30POBBIO U KU3HHU JIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpeHUs1);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHE B PEIICHUH MPAKTUYECKUX 3aaad
COI[MAJIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YYEHHIO MPOQPECCH pa3IudHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHMSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccun M peanus3anid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpedHOCTeN 00111IeCcTBa;

6) ’K0JI0rN4eCKOro BOCIIMTAHMSA:

HKOJIOTUYECKU IEJI€CO00PA3HOTO0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00ATBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJsieM, BIUSHUA
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIBHOW CPEJIbI;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUM XUMHUM IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U NMPEIOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'O NMO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUpPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKpYKalollleM MUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHUHM JJIE  COBPEMEHHOMU
HUMBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAMpaBICHHOCTH W BaXHOM poJId B
CO3/JaHUM HOBOW 0a3pl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTUYECKOM,
MUIIEBON M DKOJIOTHUECKOM 0€301acCHOCTH, B Pa3BUTUHN MEAUIIMHBI, 00€CTICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TpPaMOTHOCTH: TIOHMUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJh3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAJIN3a U OOBSCHEHUS SBIICHUN OKPY’KAIOIIETO MHpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS Jie1aTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJbI0  TOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XHUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON JEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJyYEHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSAMH;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydYaroIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, HayYHbI (pakT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHble Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PErYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaroInXcs;
CHOCOOHOCTD oOyuarommxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4E€OHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJISTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOoruvyeckKue JaeMcTBUSI:

CaMOCTOSITeIbHO  (OpMyJNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OTpEeNeNATh LEeIu JACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUK MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBEIOMpaTh OCHOBAHUS M KPUTECPUU I KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbIC, JENYKTUBHbBIC, IO
aHAJIOTUH), BBISIBJISTh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakiuu — MpU PEIICHUU Y4EeOHBIX TO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIC MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIICCTB U XUMUUECKUX PEAKIIUMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEHIECTB U XUMHYECKHUX
pEeaKUnii;

dbopMynTupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEbHO C(OpPMYIMpPOBAaHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpoBaTh
000011IeHUs ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBIISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUS, CIPABOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHAOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHAITh PA3IUYHBIE METOJblI MPU TOUCKE U
orbope wuHPOpMaNMK, HEOOXOMUMOW Il  BBIMOJHEHUS YYEOHBIX 3a1ad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYHO  (QopMy  mpencTaBiIcHUs
uHpopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBA Tpu paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIbI, (OpMYIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3eHTAIMedl pe3yJbTaTOB IO3HABATEIBHOU JAESTENIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIH COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PaOOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, peajn3aluud yueOHOro NpoeKTa, 1 PopMyJIUpOBaTh BHIBOIBI
M0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEATEeILHOCTh, OMpenelisas e¢ Ieau W 3aJadd, KOHTPOJIHMPOBATH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MpeajiaraeMblii  aJrOpuT™M ACHCTBHM IpHU
BBITIOJTHEHUHU Y4Ye€OHBIX U HCCIIENOBATCIIbCKUX 3aj7ad, BBIOMpaTh HamboJjee
3¢ dexTUBHBIN crnoco0 HX pemeHus ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUM O
BCIIECTBAX M XUMHUYCCKUX PEAKIIHSIX;

OCYUIECTBIIATh CAaMOKOHTPOJIb JAEATEIBHOCTA HAa OCHOBE CamMOaHaiuu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMbI 10 XUMHUH Ha Yri1yOJEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAOT CHEIU(PUIECKUC
JU1s1 y4eOHOro mpeaMeTa « XUMUsh HaydHbIe 3HAHUS, YMEHUS U CTIIOCOOBI ICHCTBUIM
M0 OCBOCHMIO, MHTEPIPETALMU U TTPEOOPA30BAHUIO 3HAHUM, BUJIBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWUW B PA3JIMUYHBIX YUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAlMAX, CBA3aHHBIX C XUMHUeEn. B
MporpaMMe 10 XHMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
W3YyUYECHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK M €€ poJiM B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMYECKOM, SHEPTeTUUECKON U



NUIIEBO O€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX MCTOYHUKOB DHEPIUH, B o0ecrieueHnn PalOHAJILHOTO
IPUPOJIOTIONB30BAaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE ITOHATHSI — XUMUUYECKUN JJIEMEHT, aTOM, SIIPO U JJIEKTPOHHAS
obojoyka aroma, S-, P-, d-aTOMHbBIC OpOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKeNeT, (PyHKIHMOHAIbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), W30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YTIJIEBOIOPOAIDI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEOUHEHHS, MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3AKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEBpall€HUs OHHEPruu TMpPHU XUMHUYECKUX pEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MTOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PEAKLUHUH, TEPMOAMHAMUYECKUX M KHUHETUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BAaHUU BAXKHEWILIMX OpPraHUYECKUX BEILIECTB B OBITY W MPAKTHUECKOU
NEATETbHOCTH  YeJOBeKa, OOMMUX  HAYYHBIX  NPUHIMIAX  XUMHYECKOTO
IPOM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, TepepadoTKH HePTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS IPHU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYECKUX
BEILIECTB;

COCTAaBJISATb YPAaBHEHMS] XMMHUYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OanaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUSI UX MOJHBIX U COKPAILIEHHBIX NOHHBIX YPABHEHU;



M3TOTaBJIMBATh MOJICIN MOJIEKYJ OPraHUYECKUX BELIECTB JJIs WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: YCTaHABIMBATH MPUHAICKHOCTh U3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA ITI0 CHUCTEMATUYECKOMN
HomeHkiatype (IUPAC) u mpuBoAuTh TpUBHAIBHBIC HA3BAaHUS IS OTICIHHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, TIUIEPHUH,
ATWICHIJIMKOIb, (eHOoN, (QopMaibIerujl, ameTalbJIeruj, aieToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCJIMHEHMSX (KOBAJICHTHAas M WOHHAs CBA3b, G- MU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIUYHBIX MPEICTABUTENCH pPa3THMUHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKCHOB, AJIKQJUEHOB,
aJKUHOB, apOMATHYECKUX YIJIEBOJOPOJAOB, CHUPTOB, albJCTHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOJAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PEaKIU C KCHOJB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- M T-CBSI3M), B3AMMHOTO BIIUSHUSI aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHUE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3AIIMIO, BBISIBICHUE NMPUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYECHUSA
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTepUAIbHOTO E€IWHCTBA MHpA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PacCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMN C MCIOIb30BaHUEM (PHU3UYECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUI0O XUMHYECKOU
dbopMyIibl BElIECTBa MO M3BECTHBIM MACCOBBIM JIOJISIM XMMHYECKHUX JJIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH ra3000pa3HbBIX BEIIECCTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl PUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSATEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHE W M3yYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BeIleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb HUCCIEIOBaHMS, MPEJACTaBISATh B pa3audyHor dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOJTHOM CPebl U JOCTUKEHUS €€ YCTOMUNBOIO PA3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHMYECKOTO JACHCTBUA HA YKUBBIE OPraHU3MbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi cMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh IIEICCOO00PA3HOCTh NMPUMEHEHHSI OPraHWYCCKHX BEIICCTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIIEHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT u Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(}OpMaIuio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3aauei.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(OpPMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUuaIbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTE€pPUAlIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHUM PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHUPOBO33PEHHUS W OOIIEeNH KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKMX  3HAaHHMHM, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKUM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMS aToMa, TUOpUAM3alMs aTOMHBIX OpOUTaliei, WOH,
MOJIEKYJIa, BaJEHTHOCTb, D3JICKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAUINYECKAsl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, JJEKTPOJUTHYECKAsT JIUCCOIMALINSA, CTENEeHb JIHUCCOIMALINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJIUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.11. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAaHMS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAaX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIB30BaHNN BAKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  YeJOoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHSI HCIIOJIb30BATh XMMHUYECKYIO CHMBOJUKY IS
coctaBieHuss GopMysl BEUIECTB M  YpPaBHCHUM  XMMHUYECKUX  PEaKLUH,
cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUsI OTACIBHBIX
BEILECTB;

Cc(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COEJAMHEHMSX, BUJI XMMUYECKON CBS3U (KOBAJCHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM u
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PAa3IMYHBIM IpU3HAKaM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpAaTUMOCTH, YYACTHIO KaTalau3aropa u
JPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(OpMUPOBAHHOCTh YMEHUSI PACKPbIBATh CMBICI MEPHOJUUECKOTO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOTrO MNEPUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCNOJB3Yys  TOHSATHS
«IHEPTEeTHYCCKHE YPOBHH», «IHEPTETHUYCCKHE IMOIYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM mno mnepuojgaMm u rpynmnam Ilepumonnueckoin cucremsr J[. .
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

c(OPMHPOBAHHOCTh YMEHHI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHHE T€HETUYECKOM CBSA3UM MEXIY HEOPraHWYECKHMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOIO OajlaHca
THX pEeakUWd; peakuuid MOHHOTO OOMEHa MyTEM COCTaBJIEHUS WX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIM3a;  PEeaKkun
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THUIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



c(OPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUUA C Yy4€TOM HX DHEPreTUUYECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh yYMEHHUS XapaKTEepPU30BaTh XHWMHUYECKHE PEAKIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIQJICHUSI CHUCTEMOM 3HAHUM O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATILHOM HCCIIEIOBAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
00Jee 0OCO3HAHHOTO MMOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
Macchl BEIIECTBA MM 00BEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
uin 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro »¢dexra
peaKIuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisi pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO M3 MCXOJHBIX BEIECTB JIaHO B BHUJEC PacTBOpa C
onpeneIéHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA MUIM JAaHO B M30BITKE
(MuMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTAa pEaKInH, OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (NpOBEACHHE  peakuuid  HMOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOINBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3IMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3afa4 1o Temam «Metamey u  «Hemertamnsy) ¢
COOJTI0/IeHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00OpPaTOPHBIM
oOopynoBanueMm, (HOpMyIupoOBaTh IIedb HMCCJIENOBAHUS, TMPEICTABISATH B
paznu4HON (GopMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHUI: COOJIOIaTh MTPaBUiIa TOJIb30BaHUS XUMHUYECKOM
mocy/Iol M j1abopaTopHBIM OO0OpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pa3HOr0 TOBEACHUS B OBITY W TPYAOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3JI0POBbs, OKPYKAIOLIECH MPUPOIHON
Cpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUM: OCYIIECTBIATH II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYI0 MHGOpMAIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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33 YrIeBOm o https://m.edsoo.ru/00adb33c
Wroro no pazueny 41
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHEeHHs
bubmuorexa [JOK
4.1 AMuHBI. AMMHOKHUCIOTHI. benku 12 https://m.edsoo.ru/00adb33c
Htoro no pazneny 12
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeIMHEHU S
bubmuorexa [JOK
5.1 BBICOKOMOJIEKYIIAPHBIE COCIMHEHUS 6 https://m.edsoo.ru/00adb33c
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepuoanyeckas cucTeMa XUMHYECKUX 9 bubmorexa LOK
' pHOA https://m.eds00.ru/00adb33c
anemenToB 1. I. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 1 bubmmoreka [JOK
' BEILECTB https://m.edso0.ru/00adb33c
bubnunoreka LIOK
13 KHMHHECKHE peaKiiH 19 . 3 https://m.edsoo.ru/00adb33c
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmoteka IIOK
21 Hewmeranst 31 . 3 https://m.eds00.ru/00adb33c
bu6nmorexa LIOK
2.2 M 23 1 2
CTaIH https://m.edso0.ru/00adb33c
Hroro no paszneny 54
Pa3znen 3. Xumus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmoreka [IOK
' KHU3Hb https://m.edsoo.ru/00adb33c
Hroro 1o pasneny 9
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YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus, 10 xnacce/ Kysnenosa H.E., I'apa H.H., JI€skun A.H.; mox penakmnueit mpodeccopa Kapiooit A.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
* Xumus, 11 xnace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A., JIEBkuH A.H., AkiinonepHoe o0I11ecTBO

«I/I3,[[aT€J'ILCTBO ((HpOCBeHleHI/IG»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1. O.C.T'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kiacc: HactonpHas kaura juist yautensi». Yacts 1 — M.:
Hpoda, 2019 rox.

2. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHas kaura juist yuurtens». Yacts 2 — M.
Hpoda, 2022 rog.

3.https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmethimiya_type-metodicheskoe-posobie/

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubmmnoteka [{OK https://m.edsoo.ru
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