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MOSCHUTEJBHASA 3AIIUNCKA

Pabouast mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpEIHETO oO0Imero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOTrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOR o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, ¢ yu€tom Konnenmuu mpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHU «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoii
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywamuxcs 10-11  kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AU (EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O00IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy UX K OBICTPO MEHSIOIIUMCS YCJIOBHIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XuMMHMM Ha3HaY€HUE MpeaMeTa «XUMHS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETALHI0O B  COOTBETCTBUU €  OCHOBOIOJIAraroIIMMHU
nonoxkeHusimu GI'OC COO o B3auMOOOYCIOBIICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ynbTaToB OOydeHUS] M TpeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBIISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIMH:

e uH(pOPMALMOHHO-METOUYECKas, peaau3anusi KOTOpoill olecredynBaer
MOJIYYCHUE TPEICTABICHUS O IIENIAX, COJACpX aHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIUTaHUS U Pa3BUTHUS 00yJarOUIMXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHS M TOCJIEAOBATEIBLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHMM OO0ydyarolmuxcs B
paMKax HWTOTOBOM arrecTtaniud B (OpPME EIMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOI€HHOTO U3YUEHUST XUMUH:



e YCTaHABIMBAE€T HWHBAPHAHTHOE IPEAMETHOE COJEPKAHME, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduieii, mnpegycMaTpuBacT
pacnpeneneHue M CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e Ja€T IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
Marepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3yueHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
IIPOrpamMMBl CPEIHETO oOuiero oOpa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe€ C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
coJiep KaHus IIpeIMeETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe IO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHEM XHMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJICHHOW MpPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MpeameTa
«XUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJDKHA OMNPENEIAThCS B COOTBETCTBUM C HAIPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIJyOJEHHOIO YpOBHEH B CHCTEME
mudpepeHIUpoBaHHOTO OOyYEHMsI Ha ypOBHE CPEIHEro OO0IIero oOpa3oBaHUS
XMMHSI Ha YpOBHE YIIyOJEHHOrO U3yueHHUs HampaBieH Ha peanu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XUMHYECKOIrO
oOpa3oBaHMs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOro
oOpa3zoBanus. B 9Toll CBs3M M3yueHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllMpeHue U  YIIyOJeHHe TEOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHUsI, B TOM YUCJIE C MEPCIIEKTUBOM MOCIEAYIOMIETr0 MOJIYYSHHUSI XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM IMPOTpaMMBbI CpPeAHEro oO0Iero oOpa3oBaHHS
U3ydeHue rmnpeamera «XuMHUS» OPUEHTHUPOBAHO TAKXKE Ha pelleHue 3aaad



BOCIIUTAHUSA U COLMAIBHOIO PAa3BUTHUS OOydaromuxcs, Ha (GpopMHpOBaHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUH, YMEHUI palMOHATU3alMK y4eOHOTo TpyAa H
00OOMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu nipeamMeTa «XUMUs» Ha YPOBHE YIIIyOIEHHOTO H3y4deHHs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» u  «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpP>KaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 33 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznmuuuax 0a3oBOro M yriayOJaEéHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmdeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeaMeTa. DTa CHCTEMa
3HAHMM MOJy4aeT ONpeNeIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreueHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YyBEIWYEHUA OOBbEMA 3HAHUM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX HUX COEJAMHEHUN HAa OCHOBE PACIIUPEHUS U YIiyOieHHs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
NPOTEKaHUsSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETHKHU
U TepMoIMHAMUKHU. M3ydeHue mnepuoanyeckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHnH, a TaKXKe C TOYKHM 3PEHHs] MEXaHHU3MOB €€ oOpaszoBanus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpOBaHMEM  TPEACTaBICHUM 00
IIEKTPOXUMHUYECKUX MPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIHii.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [l KJIACCOB ONpeaeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUE OYIyT MMETh AJIEMEHTHhI y4eOHOTO MaTepuaiia mo oomiei xumuu. [lpu
U3y4YEeHUU IMpeiMeTa B JaHHOM cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB M TEOPHUM B XUMUHU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHAss Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOAMHAMHUKH, DJIEKTPOJIU3d, NPEACTABICHUA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHMM IpeaAMETa Il KIACCOB XHUMHKO-
ononornyeckoro npoduist OOJBLUINKM yAENbHBIM Bec OyJeT MMETh OpraHUYecKas
xumMus. B 3TOM cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTB Uil Oosiee
OOCTOATENTPHOTO  PACCMOTPEHUS XMMHMUYECKON  OpraHu3aldyd  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIST, K NPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAaxX IPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELICCTB CIIY>)KAT OCHOBOM Il W3y4YCHMS
CYIITHOCTH TPOIECCOB (DOTOCHHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mumane (¢GopMHpoOBaHHS OCHOB HAyYHOI'O MHPOBO33PEHHS, OCBOCHHS
OOIIEHAY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO PUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XHUMHs» Ha yriyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHblE NOpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydeHun ydeOHOro mnpeameTa «XUMHS» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 337jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTypbl. Penenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4yeHHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TpPEACTABICHUWA: O MaTepUATBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUW IPUPOJBI, O MECTE XMMHH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOeCreueHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPI'UH, B
o0ecleyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYE€IOBEKa, a TAaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIbHBIX
MOHATUH, 3aKOHOB U TE€OPUUW XHUMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKUUM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYIECKOTO TIPOU3BOJICTBA;

e (dopmupoBaHHe y O0yYJarOIIIXCS OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUisi OOBACHEHMS
KIIFOUEBBIX HMJIEH W TPOOJEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MIPOTHO3WPOBAHUS SIBJICHWH, UMEIONINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus MPpo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJIKM3a U OIIEHKHU C MO3UIINI KOJIOTHYECKON 0€30MacHOCTH MOCIIEICTBUNA
OBITOBOM M MPOU3BOACTBEHHOHN JI€ATETLHOCTH YEJOBEKa, CBA3AHHOU C
XUMUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  NEepepadOTKOM
BCIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHUS,
HEOOXOJUMBIX JUIsl MPUOOPETEHUS! YMEHHUM OpUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON MEATSTLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMNA LENOCTHOM CHCTEMBI CPEJHEro oOHIero oOpa3oBaHUsA NPH W3YYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

e BOCIMHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SBJICHUN TIPHPOJIHI,
YBOXEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKJIAAHBIX HCCIEIOBAHUNA B XMMUH, (OPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHUTAaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBHUIO yCHIENTHOM MPpo(dheCCHOHATBHON 1 OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmMupoBaHME yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIB30BAHUS,
Pa3BUTHE DKOJOTHYECKON KYJIBTYPBI, MPUOOPETEHUE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN JAEeSITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHHUS XUMHUH Ha YTIIyOJICHHOM
YpOBHE CpeaHero obmiero oopasoBanusi, cocrabiuser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HeAeNtO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHEHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tumbl TUOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsI3M (OOMEHHBIM M JJOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopust crTpoeHuss opraHudeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUSA O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHUYEeCKUX COEOUHEHUH. MoJeKyasipHble W  CTPYKTYpHBIE  (POPMYIIBIL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: pa3BEPHYTas, COKpalEHHas,
ckenetHas. M3omepuss. Buapl u3omepuu: CTPYKTypHas, IPOCTPAHCTBEHHAs.
OnextpoHHbIe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KiIacCU(pUKALMKM OpraHMyeckux BewlecTB. lloHsTHe o
dbynkunonansHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKnaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHaiibHbIE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoCTH U KjiaccuUKalMs OpraHUuYecKux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEIbHBIE PEAKIIMHA B OPTAHUYECKOW XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HX MPEBPAICHUIN:
O3HAKOMJICHHE C O00pa3laMy OPraHWYeCKHX BEIIECTB M MaTepuajiaMH Ha HUX
OCHOBE, OMbBITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IMPU HArpPEBAHHUU
(utaBieHue, OOyIJIMBAaHME W TOPEHHUE), KOHCTPYMPOBAHUE MOJEJIEH MOJIEeKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil ps ankaHoB, o01Ias popMyia, HOMEHKIATypa U
M30MepHs. DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTtanel yriepoaa, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XHWMHUYECKHE CBOMICTBA QJIKAaHOB: PEAKUHUH 3aMELICHUs, H30MEPHU3aLUH,
JNErHIpUPOBaHMs, [IUKIU3ALNH, TUPOJIN3a, KpEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3aMEILECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYEHUs U TPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmynina, HOMEHKIATypa U uzomepus. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, HUKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOJTYYeHHS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbsl. ['oMosiorudeckuil psii aakeHoB, obmias (Gopmya, HOMEHKIATYypa.
DNEKTPOHHOE U  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alIKeHOB, Sp -
rubpuan3aiysl aTOMHBIX opOuTtaneil yriepona, 6- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHe CBOWCTBA AJIKEHOB.
XHAMHMYECKUE CBOMCTBA: PEAKLUMM INPUCOEAVHEHUS, 3aMEIIEHUS B O-TI0JIOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuno MapkOBHHKOBA.
KauecTBeHHbIE peakuy Ha JIBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccuukanusi ankaaneHoB (CONpsHKEHHBIE, U30JMPOBAHHbIE,
KymyaupogaHnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CrIocOObI MOMyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuil psij ankuHOB, oO1as GopMyia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepona. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHHUs,  JUMEpU3alUud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA QIKMHOB, UMEIOIINX KOHUEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOMYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psij apeHoB,
oOmast popmyia, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U POCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWMCTBA apeHOB. XHUMHUYECKHUE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIBLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIECHHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONIEM JECUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE APOMATUYECKUX YTIIEBOJAOPOJIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslif yrojib 1 npoAyKTsl €ro nepepadorku. CnocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepabOTKH HEPTH, KX TPUMEHEHNE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAaMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOCHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHUs] TalloTéHa Ha THAPOKCOTPYNIY, HUTPOTrPYyNNy, [HAHOTPYIIIY,
amuHorpymnmy. JleiicTBUe Ha TrajJoTeHIPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAJIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COEIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsS] BEIIECTB M HUX MpPEeBpaIlCHUN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallvis, B3aWMOJICUCTBUE AallE€TUJICHA C
aMMUa4yHbIM pacTtBopoM okcuiaa cepedpa(l)), kauecTBeHHOe OOHapyKEHHE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, IOJY4YEHUE HDTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKomieHue ¢ KosuiekuusmMu «Hedtb» n «Yrompey, c
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJEIUPOBAHUE MOJIEKYJI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamnue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUPTHl. CTpoeHUE MOJIEKYNl (HAa MpUMEpe
METaHoJIa W J3TaHoda). ['oMonorumdeckuit psan, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccupukanus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aMMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIIUPTHI. J[elcTBUE 3TaHOIa U METaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHHWs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMmepusi. OcoOeHHOCTH (PUBHMYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEaKIUM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYEeCKUMHU KHCJIOTaMU, KauyeCTBEHHAas peakluss Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(UILHOTO 3aMEIIeHUS.
JletictBue Ha opraHu3Mm dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHHUE
MHOTOaTOMHBIX CITHPTOB.

@®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0eH3oapHOTO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco06sI osryueHust U mpuMeHeHue gperomna. @enonpopmaabaeTuaHAS CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ANIbJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosioruueckue psifibl albJIeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. Puznueckue CBONCTBA albJErHI0B U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKUN Ha AJIbETHIbI.
CriocoObl OJTy4eHHs ¥ IPUMEHEHHE alIbJIETH]I0OB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus v HOMeHKIaTypa. Pu3nueckue cBOMCcTBa
OJTHOOCHOBHBIX MPEJCNbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus JSTepuPUKALNU, PEAKIMU C Y4aCTHEM YTIIEBOJOPOJHOIO pajJdKaa.
Oco0OeHHOCTH CBOWCTB MYpaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OCc0OEHHOCTH CBOMCTB HENPENECIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAs, MaJIbMUTHHOBAs, OJIEUHOBAs, .JUHOJEBAs,
JuHOoNIeH08as KUcnoThl. CriocoObl MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMosnornueckuii psan, obOmas ¢opmyna, U30MEpUs U
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3ndecKkue 1 XUMUYECKHE CBOICTBA KUPOB: THIPOJIN3 B
KHUCIION U 11eouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HETpeIeTbHbBIX JKUPHBIX KUCIIOT. JKUPBI B IPUPO/IE.

MpbI1a Kak COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukaius yrieBoaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA M HaxXOXAeHHE B npupoje. POTOCUHTES.
XUMHUUYECKHE CBOMCTBA IITFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHON
rpynn, COUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIoKo3bl, €€
3HAYEHUE B KU3HEACATEIbHOCTH Opranu3Ma. /[ucaxapuisl: caxaposa, MaibTo3a U
nakTo3a. BoccTaHaBnMBarome U HEBOCCTAHABIMBAIOIIKME Aucaxapuasl. ['uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eiumoio3a. CTpoeHre MakKpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNIo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMHYECKHE
CBOMCTBa Kpaxmaja: THAPOJIU3, KAaYeCTBEHHasi pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJydeHHe >PUpoB Leioa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN HIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX IPEBpALICHUIL:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCJICHHE JTHUJIOBOTO CIIMPTA B ANBJETU] HA PACKAIEHHONW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUAIIOB), KAaYECTBEHHbIE PEAKIMK Ha albJeTUuAbl (C THUIPOKCHIOM
nuammuHcepeopa(l) wu  ruppoxcumom  meau(ll)), peakuus raunEpuHa €
ruapokcuiom Meau(ll), xumuyeckne CBOWMCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIOKO3bl ¢ runpokcugom meau(ll), BlaumopeiicTBue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTANbHBIX 33/1ad 1o TeMaM «CHUpThI U
denonb», «KapooHoBbie KUCTOTHL. ClOXKHBIE ADUPBD».

A3oTcoaepxaluye OpraHuvecKue coeJUHEeHUsl.

AMHHBI — OpraHMYecKue MPOU3BOAHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anudaTUIecKue W apoMaTHYECKHE; TIEPBUYHBIC, BTOPUYHbIE U TPETUYHBIC.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIMH — TPEACTaBUTENb AaMUHOB apoMathyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWwIMH. CrocoObl
NOJIyYEHUs] M NpUMEHEHHE anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH307Ia.

AmuHokucIOThl. HoMenknaTypa u uzomepusi. OTAenbHbIE MPEACTABUTENH Ol
AMUHOKHUCJIOT: TJUIUH, alaHuH. @uU3NYecKkue CBOWCTBA AMUHOKHCIIOT.
XWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX OpPraHUuYeCKHX
COCIMHEHUM, peaKlMs MOJHUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KAueCTBEHHbIC PEaKLMU Ha OCNIKH.

OKCIIEpUMEHTAIBHBIE METOJbl HM3Yy4YEHUS BELIECTB W MX IPEBPALCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypalus OEJIKOB MPU HArpeBaHWH, IIBETHHIC
peaknuu Ha O€NKH, pelIeHHWE OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTconepxalme OpraHUYEeCKue COEIMHEHUSD) U «Pacno3HaBanue
OpPTraHUYECKUX COCTUHEHUIN».

BricokoMoJIeKyJISIpHBIE COeINHEHHS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALINN, CPEIHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHCHCAIIHSL.

[Tonmumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHUIMETAKpUIIAT, MOJUKApOOHATHI,
noJidTUICHTepeTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHUYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

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

[Tonumepsl CIEIHUAIBHOTO Ha3HAYEHUS (Teduion, KeBJap,
AIIEKTPONPOBOISIIIINE MOJUMEPHI, OHOpasiaraeMble MOJUMEpPHI).

DKCNEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEpUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHblie 3anaumn.

Haxoxaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEQUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHHUsI, OMNpPENETICHUE AO0JM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCyIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO61uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

dusuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HSHEPreTUYECKUM YpPOBEHb, BEIIECTBO, Tel0, OO0OBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, €IUHUIIBI HU3MEPEHHS, CKOPOCTh, SHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TETEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



doTrocuHTE3, IbIXaHHWE, OEJKH, YIJIEBOABI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUs: TUINEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanms XuMHIecKiX 3JI€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue 3JIEKTPOHOB MO ATOMHBIM  OpOUTAIISIM.
DNeKTpOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMUMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOIUUECKOrO 3aKOHA U lleproanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH W3MEHEHHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHA4YCHUE
nepuoauueckoro 3akona /[.1. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHWYECKON CBS3U: KOBAJCHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBs3U. l1oJsipHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3u. KpartHeie cBaA3u. Boxopoanas CBs3b.
MexMoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THMBI
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTtBopax. CrocoObl BBIPAKEHUS KOHIEHTPALlUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHusie u
HEHACBIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaius n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHUATBLHEIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMS W MPEBPAIICHU S
DHEPIuM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (PEKThl XMMUYECKUX PEaKIU.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKInu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['omoreHHbIE U reTepOoreHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble U HeoOpaTUMBIC peaKIuU. XUMHYecKoe paBHOoBecre. KoHncraHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienouHasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHST YW BOCCTaHOBJIEHUS.
Baxxneiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
pa3oXKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBHM KaTalIM3aTopa, MOJIEIH
KPUCTAJUTMUECKUX PEHIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHUe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, H3YYEHUE BIIMASHUS PaA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xXumMmusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHX
sanemeHnToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, pusndeckue M XMMHYECKHE CBOMCTBA: PEAKIUU C
MeTaJJIaMd M HEMETaUIlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBAa. ['mapumbl.
TonMBHBIE AJIEMEHTHI.

["anorensl. HaxoxaeHue B mpupoje, COCOObI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBOAOpOIbl. BaxkHeWmme KUCIOPOACOACPIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TOTYYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B TpUpOAE, CIOCOObI TMOJY4YECHUS, (PU3NYECKHE U
xumudeckue cBoictBa. CepoBogopon, cyinbdpuasl. Oxcua cepui(1V), oxcup
cepol(VI). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucnoTel. [IpuMenenne cepbl U €€ COeNTMHEHU.

A3zor. HaxoxJeHue B mpupojie, CHOCOObl MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
U €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnenue B mpupoje, CrIOcoObl MONydeHHs, (PU3UUYECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenune ¢ocdopa n ero coenunHenuii. Pochopubie
ya00peHus.

VYrinepon, HaxoxAeHWE B Npupoje. AJUIOTPOINHBIE  MOIU(UKAIIH.
duznyeckue W XHUMHYECKHUE CBOMCTBA MPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraepogoMm. Okcua yriepona(ll), oxcun yranepona(IV), yronbHas kuciota u eé€
COJM. AKTHBUPOBAaHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCTHIX BEUIECTB, OOPA30BAaHHBIX YIJIEPOJOM, U €rO
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHMs, (PU3MUECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(IV), kpemMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHue KkpeMHus U ero coeAnHeHuil. CTEKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetauioB B [leproanyecko cCUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTaioB. llpuMeHeHue MeTalsioB B OBITY UM TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHud  MetauioB.  OOIue  crnocoObl
NOJIy4eHUS METaJIOB: THIPOMETAILTYPIus, NUPOMETAIUTYPIHUs,
anektpoMeraiutyprus. [lonarue o koppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE TPOCTHIX BEIIECTB U UX COCIMHEHU.

Oo6mast xapaktepuctuka metaioB [IA-rpynmer Ilepuogudeckoit cucTemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (U3NYecKue u
XUMHUYECKHAE CBOMCTBA, NPHUMEHEHHE IPOCTBIX BEIIECTB W HMX COEIUHEHUHU.
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJroMuHU: noydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCcHIa U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi XxapakTepucThka MeTauioB No0ouHbIX moarpynn (b-rpymnm)
[leproanyeckor CUCTEMbI XUMHUYECKUX JIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKcuapl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHUCIIUTEIIbHBIEC CBOMCTBA. [lomyueHne u npuMeHeHne Xxpoma.

@u3nuecKkue M XHWMHYECKHE CBOMCTBA MapraHlia M €ro COEIUHEHHUM.
Baxueiimme coeaunenuss wMapranuna(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

@u3nuecKne U XUMUYECKHE CBOWMCTBA JKeJie3a M ero coequHeHuil. OKCuapl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [Tonyuenue u npuMeHeHue xene3a
Y €rO0 CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUYECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCH]IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[puMmenenue
LIMHKA U €T0 COEUHEHUM.

OKCHEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB M HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, W3yYECHHE KOJUIeKIMM «MeTauibl M CIUIaBb», B3aWMOJECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJICUCTBUE THIPOKCUIOB AIIOMUHUA M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TeMaM
«["anorenn», «Cepa u e€ coeAMHEHUA», «A30T U (HOocPop U UX COEAMHEHUN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX NOATPYIID.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTHA yenoBedecTBa. [lonstue
O HAyyHbIX METOJAax IIO3HAHHWS U METOAOJOTHHA HAyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHIUITBI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [IpoMBIIIIIEHHbIE
CHOCOOBI MOTYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYYEHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpedpl M €ro IOCIEICTBUS.
Posib xumuu B 006ecriedeHIH SHEPreTHIeCKoi Oe301MacHOCTH.

XuMusi ® 340poBbe uesnoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUILIUHBI.



X¥UMUS TIHIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBBIC M00aBKkU. Poib XuMum B
oOecrieueHnH MUIIeBO 0€3011aCHOCTH.

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

XuMusi B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndecKre 1 MUHEpaIbHbIE yI00pEHNS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKa.
Marepuansl J1s 2I€KTpOHUKH. HaHOTeXHOIOT M.

Pacuérnbie 3ana4n.

Pacuétel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEIIIECTBA, Macce WIM O0bEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIMHM, €CIU OJHO U3
BEILIECTB MMEET NpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE PACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM pPAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJMW W MOJSAPHOU
KOHIICHTPAIIMKM BEIIECTBA B pPAacTBOpPE, JOJM BbIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXOpeAMETHBIX  CBA3€W TMpU  U3YUYCHUH  OOmel u
HEOpraHuveckol XuMuu B 11 Kiacce oCyIIeCTBIACTCA Y€Pe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHTHS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, KiacCUu(UKaIius, MepuoguIHOCTb, HAOIOICHUE,
M3MEpEHHE, SKCIIEPUMEHT, MO/I€J1b, MOJICIIMPOBAHHUE.

®duszuKa: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TEl0, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBa, HJCAJIbHBIA Tras,
dbuznyecKre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOpHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbIe, TOTUIURO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, OJJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJICTIECHBI CIEAYIOLUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPAKTAHCKOW HMICHTUYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUTH 1€ U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPAKaIOT
c(hOpPMHUPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEIbHOCTH
OOy4JaronIMXxcs B MPOIECCE pealu3aiii 00pa3oBaTEIbHON JeATEIbHOCTH.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHUSD) OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOydJaromnmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaIaHCKOro BOCIMTAHNS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBXKEHUS K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITIOJHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YU€OHON ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOPUECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
NPUJIOKEHUSI XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeca M TO3HABATEIbHBIX MOTHBOB B TOJYYEHHU U MOCIEIYIOIIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX JTOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBA3aHHBIC C XUMHYCCKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBWJI 0e30macHOr0 OOpalleHUus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH NPaBUWJl HHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUI W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpeOICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpeHUs);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesATEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO NMPOeccuil pa3IudHoro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUHN TI0 XUMHUHU;

YBaXKEHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIAWBHUAYaJbHOW TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3anuud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TPUPOJAEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEeJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BONPOCOB PAlMOHAIBHOTO MPUPOOTOJIb30BAHHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
NPUPOIHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSTHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJM4usl Pa3BUTOrO 3KOJIOTHYECKOTO MBIIIICHUS, SKOJOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEITO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY’KalollleM MUPE KaK O €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peUIeHUH MpoOJieM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIN3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJid B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIBTYpbl, B PEUICHUH TJI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/la U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOANIUX B HEM U3MEHEHUH, yMEHUS JiejaTh 000CHOBaHHBIE 3aKITIOUCHUS Ha
OCHOBE HayuyHbIX (AKTOB M HUMECIOUIUXCA JaHHBIX C IEJIbI0 MOJYyYCeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K TO3HAHUIO, UCCIIEIOBATEIbCKOM AESTEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNudHbIX chepax mpodeccruoHaaIbHOMI
JEATEeIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oo0pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, HCCIIeA0BaHNE, HAOTIOACHHIE, U3MEPEHHUE, SKCTIEPUMEHT U JAPYyTHUE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

PETYJISITUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETECHIIMH 00YYaroIuXCs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JOorudeckKmne aeMcTBUSI:

CaMOCTOSITeTbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIu JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIMOJIb30BaTh IMPU OCBOCHUHU 3HAHWU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINUE MOHSITUS 1JII OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHUS HM KPUTCPUHU JJIA KJIacCHU(PHUKAIIMKU BEIICCTB M
XUMUYECKHUX PEaKIINA;

yCTaHaBJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJeHHS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHS] B paccMaTpUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSThH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHUHU CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MpH PEIIeHWH YYeOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3a]ad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th OCHOBAMH METOJIOB HAyYHOIO TO3HAHUS BELIECTB M XUMHUYECKUX
pEeaKInii;

dbopMynTupoBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IUITAHUPOBAHUS M IPOBEACHMS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 32 XOJA0M
polecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (POopMyIHMpOBaTh
000O0IIEHHS U BBIBOABI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIbTAaTOB MCCIIEA0BaHNS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEN0BATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pa3JInYHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHKAX HMHGPoOpMaluu (HAy4yHO-
NOMYJIsSIpHAasl JUTepaTypa XHMHMUYECKOTO COJIEp)KaHUs, CIPaBOYHBIE IOCOOuS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BHJIOB U (HOpM
IIPEICTABIICHNUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUNBOCTH;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE H
orbope wmHpOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuOOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpeCTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BAaTh HAy4YHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: MpPUMEHATh MEXIpeAMEeTHble ((usuyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYIibl, aOOpEBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0A€C AxaJIora W/ uam
AUCKYCCHUH, BBICKA3bIBATh UICH, Q)OpMYHHpOBaTL CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA Hp@I[J'IO)KGHHOﬁ 3aJa4u,

BBICTYNIATh C MpE3CHTAIMEl pe3ybTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKON PabOThI MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, peaju3alud yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHSI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC Y4eOHbIE 1eHCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTh, ONpeAesas €€ ILelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM UCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Hauboee
3¢ (}eKTUBHBINA CcrOcO0 HX pemeHuss ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESTEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLIEHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMHUHU Ha yriyOJa&éHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOIero oOpa3oBaHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS ¥ CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JIE€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOT'O 3HAHMSI M MPUMEHEHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE PE3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHS»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKON U



MUIIEBON 0€30MMaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUNA HOBBIX MAaTEPHAJIOB,
HOBBIX HCTOYHHKOB DHEPTHUH, B o0OecIieueHNI paIMOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYphI
YeJIoBeKa, a TaKXe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO M IPUPOTHOM CpeJIe;

BIAJICHUE  CHUCTEMOM  XUMWYECKMX  3HAaHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U JIEKTPOHHASL
obojouka aroma, s-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHUSI aToMa, TUOpUau3aIus aTOMHBIX OpOuTaliel, HWOH, MOJeKYyJa,
BaJICHTHOCTb, JJICKTPOOTPHUIIATEIIBHOCTh, CTEIIEHb OKUCJIEHHUS, XUMHYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTICPOIHBIN CKENET, QyHKIIMOHATbHAS
TpyIIa, paadkall, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHas M IIPOCTPAHCTBEHHas (reoMeTpUuecKas,
ONTHYECKAas), H30MEpPbl, TOMOJIOTHYECKHM PsAJ, TOMOJIOTH, YTJIEBOIOPOJIbI,
KHCIIOPOJ- M a30TCOJEPKAIINE OPTaHUYECKUE COSTUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHX
BemecTB A. M. ByTiepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPaHCHUS
U TpEeBpalleHUs OHHEPruu TMPU XUMHUYECKHUX peaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIINEC B OCHOBE
MMOHUMAHUS TPUIMHHOCTA U CHCTEMHOCTH XMUMHYCCKUX SIBICHHM; MPEICTABICHUS
O MEXaHM3MaX XHMHYECKHX pEaKIui, TEPMOJUHAMHUYCCKMX U KHHETHYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHHUs, O B3aUMHOM BIIUSIHUH aTOMOB U TPYIIIT aTOMOB
B MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHBIN 3pdekToi, opueHTanTsl I u Il poga);
(haKTOJOTHYECKUE CBEJCHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHUH W OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTraHWYECKUX BEIIECTB B OBITY M IPAKTHYCCKOMN
JEATCIBHOCTH  YEJIOBEKa, OOIMMX  HAyYHBIX  IPUHIUIAX  XHMHYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE IIPOU3BOJICTBA METAHOJIA, ITIEpepabOTKH HEDTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBIISATH XapaKTEPHBIC MPU3HAKK TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHITHS TPH
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

HCITIOJIb30BAaTh XUMUYECKYIO CHMBOJIMKY JIJII COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX U CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BEIIICCTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKIUA U PACKPHIBATh UX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMK  IMOCPEJACTBOM  COCTaBJICHHS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTaHABIMBATH MPUHAJICKHOCTh H3YYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMATUYECKOMN
HoMeHknatype (IUPAC) u npuBOIUTH TPUBHAIBHBIC HAa3BAHUS MJI OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TIIULEPHUH,
ATWICHIJIMKOb, (eHOoN, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PpPyKTO3a, aHWINH, TUBUHWUII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTSATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 111 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJKaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKaJIMCHOB,
QJIKUHOB, apPOMATHYECKHUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriIeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBS3b  MEXKAY HUMH  yYpaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C MCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

chOpPMHPOBAHHOCTh yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOU CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOU CBSA3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHNE TIPOAYKTOB MepepadbOTKu;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUN, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHSI TPUMEHSTH 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JIeATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBIBICHUE NMPUYUMHHO-CJIEJACTBEHHBIX CBA3EH — IS MU3Yy4YCHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUpAa,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

chOpPMHUPOBAHHOCTh YMEHHMH: TPOBOJUTH PACUEThl 1O XHUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C UCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, 00OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XMUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  HSKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATEILHOCTH YEJOBEKa, CBSI3aHHOW C MepepaboTKoOn
BEILIECTB, UCMOJI30BATh MOJIYYEHHbIC 3HAHUS ISl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0sIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITEJIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUU JKCIEPUMEHT (MOJyYeHHE W M3YyYECHHE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YTJECBOJOPOJOB pPA3JIMUHBIX KJIACCOB U
KHCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
O6e3omacHoro oOpalieHusi ¢ BelecTBaMU H J1a0OpaTOpHBIM 00OpPYIOBAaHUEM,
dbopMynIupoBaTh 1€JIb HUCCIEIOBaHUS, TMPEJACTABIAThH B pazudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJII0/IaTh MPaBHJIa IKOJOTHUYECKH 11€J1eCO00pPa3HOT0 MOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarollen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TIOJIB3a;

c(hOpPMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJCHANPABICHHBIA TTOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMaiuu, HTEpHET U apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nmepepadbaTeiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MTOCTABJICHHONW y4eOHO 3a1aueH.



11 KJIIACC

[IpenmeTHBIC pe3ymbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUalbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBIECHUW MPHUPOABI, O MECTE W 3HAYEHUHU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJiMi B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W THINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECIEUYEHUH PAIMOHAIBHOTO MPUPOJONOIL30BAHUS, B
GbopMHpPOBaHUHM MHPOBO33PEHHUSI W OO KyJIbTypbl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIECHHS K CBOEMY 3J0POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHUCTEMOM  XUMHUYCCKHX  3HAHHMHM, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKHHM OJJIEMCHT, aToM, SJIpO aroMma,

M30TOIIbI, AJIEKTPOHHAsA 000JI0YKa aToma, s-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30YXKJEHHOE COCTOSIHMSI aToMa, THOpUAM3alUsl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJa, BaJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBsi3b (KOBAJICHTHAs, WOHHAs, MeETaUIMYecKasi, BOJOPOJHAs),
KpUCTAJUIMYECKAsl PpEIIETKA, XUMHUYECKasl PpEeaKkuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJIEKTPOJIUTHI, DJICKTPOJUTHYECKAsT JTUCCOLMALIMS, CTENEHb JUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON PEaKIUU, CKOPOCTh XUMHUECKON PEAKIINHA, XUMUYECKOE PAaBHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS JJICKTPOIUTHUECKOW NHCCOIUAINU, TEPHOTUYCCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallMue€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTaBJICHUS] O CTPOCHHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJIYYEHUU U O€30MaCHOM
WCIIOJB30BaHNN BAKHEUIIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCMIOJb30BATh COOTBETCTBYIOUIUE MOHATUS MPH
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U WX MPEBpaIlCHUM;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  PEaKILUH,
cuctematuueckyto HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEISATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METa/lIMuecKas, BOJIOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUMNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00Pa30BaHUS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMH:  KJIacCUPUIUPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUU 110 PA3IMYHBIM NMpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PGEeKTy peakiuu, W3MEHEHUIO
CTEIICHEW OKHUCJICHUSI DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUS U KPUTEPHUU JJIsl KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOUUYECKOro 3akoHa [l.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucrembr .M.  MengeneeBa, uUCHONB3ys  TOHSATHS
(QHEPTeTHUYECKUE YPOBHU», «IHEPreTUUYECKHE MOIYPOBHH», «S-, p-, d-aTOMHbBIE
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM 1o mnepuojgaMm U rpynmnaMm Ilepuonnueckou cucrembr J[. U
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JIEKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKAATh
CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEJACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca
TUX PEAKIUN; peaKIuii MOHHOTO OOMEHa IMyTEM COCTaBIICHUS WX TOJHBIX H
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIW3A;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



chOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTBuil (mpunIiuin Jle [llarense);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIH,
JeXKale B OCHOBE MPOMBIIUICHHOTO TMOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; 1EJIECOO0O0PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHUA O METOJAaX HAyIHOTO
MO3HAHUSL SBJICHUW MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (pPeaIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaX,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPHU SKCIEPUMEHTAIBHOM HCCIIEI0BAaHUU BEUIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TIPUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BelIecTBa WM 00bEMa rasza 1o M3BECTHOMY KOJUYECTBY BEIIECTBA, MAccCe
win 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IOKAa3aTesisli pacTBOPOB KHUCIOT M IIEJIOYEH ¢
W3BECTHOM CTEMEHbIO AUCCOIMAlU;, Macchl (00bEéMa, KOJMYECTBa BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIU OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOJAYKTa pEaKIUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO IJIAHUPOBATh U MPOBOJUTH
XUMUYECKUNA  JKCIEpPUMEHT  (NIpOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEILECTB C TOMOINBI) HWHIWKATOPOB, H3YyYCHHUE BIUSHHUSI
pa3MYHBIX  (PAKTOPOB HA  CKOPOCTh XUMHUUECKOW  peakIuu, PpeIICHHE
DKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertamey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueMm, (HOpMyIupoOBaTh IIedb HMCCJIECNOBAaHUS, TMPEJACTABIATH B
paznu4HOi (GopMe pe3yibTaThl SKCIEPUMEHTA, aHAJTM3UPOBATh U OIEHWBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
mocyJIoM M j1abopaTopHBIM OO0OpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I1EJIECO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHXEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

chOpMHPOBAHHOCTh YMEHUM: OCYIIECTBIATH II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JaUTepaTypa, CpelcTBa MaccoBoi uHbopMmaruu, IHTEepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 UHGOPMAIIUIO, IepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
pecypcsl
Paszgea 1. TeopeTuyeckue OCHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOEHHUS OPTaHUYECKUX coeMHeHu A. M 8 bubmmorexa [OK
' P P s T https://m.eds00.ru/d69df650
bytneposa
Hroro no pazgeny 8
Pa3znea 2. YrieBoaopoabl
)1 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bubnnoreka [JOK
' IUKJIOAJIKAHBI https://m.edsoo.ru/d69df650
)9 HenpenenbHbie yraeBOaOpOIbI: aKEHBI, 14 bubnmnorexa [JOK
’ AJIKAJIUECHBI, AJIKUHBI https://m.eds00.ru/d69df650
bu6nmoreka [JOK
2.3 A 8
POMATHICCKHE YIIICBOIOPOEI (apCHED) https://m.eds00.ru/d69d{650
)4 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnorexka [JOK
’ nepepabdoTka https://m.edso0.ru/d69df650
2.5 ["anoreHnpon3BOIHBIE YTIIEBOJLOPOAOB 4 bubmmorexa [OK
' P A y HOPOA https://m.eds00.ru/d69df650
Uroro no pazgeny 35
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
b K
3.1 Crnuptsl. denon 11 nommorexa O
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KapOonunbHbie coeAMHEHUS: albIETHIbI U

bubmuorexa [JOK
3.2 keToHbl. KapOoHoBbIe KUCT0THI. ClI0KHBIC 21 hitps-//m.cdsoo.ru/d69df650
a¢upsl. Kupbr
bubmuoreka [JOK
33 YLICBOIb! 0 https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pa3znea 4. A3oTconepxkaimye opraHudecKkue coe{uHeHust
bu6mmoreka [IOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 https://m.eds00.ru/d69df650
Hroro no pazneny 12
Pa3zaea S. BeicokomoieKy/IsipHbIe COeIMHEHUS
5.1 BrIicOKOMONIEKYAIpHBIE COEAUHEHUS 6 bubmmorera [IOK
' yip s https:/m.eds00.ru/d69df650
Hroro no pazneny 6
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11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoandeckas cucTeMa XUMHYCCKUX 9 bubmorexa [IOK
' PHOA https://m.edsoo.ru/2dd5724
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOroo0Opasue 1 | bubnmnoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd5724
bubnuoreka [{OK
1.3 X 19 1 3
HMIAECRYE peariian https://m.edsoo.ru/2dd57124
Hroro no pazneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bubnunorexa LIOK
2.1 H 1 1
CMCTAILTRT 3 3 https://m.edsoo.ru/2dd5724
bubmnoreka IIOK
2.2 M 23 1 2
CTaLIH https://m.edsoo.ru/2dd57124
Hroro no pazgeny 54
Pa3nen 3. Xumusa u :Ku3Hb
31 Metobl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
) )KU3Hb https://m.edsoo.ru/2dd57124
Hroro no pazneny 9
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