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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpeIHEro oOuiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOI oOpasoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, ¢ yuérom KoHuenmuu mnpernojgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusax Poccuiickoi
denepanuuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusli BocnuTaHus B Poccuiickoit
Odeneparuu Ha niepuoa 10 2025 roga» (Pacmopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11 xmaccos.
N3yuenue mpeamera, pealumzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npouibHOrO O0Oy4YeHHs, MPHU3BAHO OOECHEUYUTHh O0O0IIE00pa30BATENbHYIO U
OOIIEKYIbTYPHYIO TIOATOTOBKY BBIITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTalid UX K ObICTPO MEHSIONIUMCS YCJIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOIKEHU OO0yUEHHS B OpraHu3alusiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCS OJJHOM M3 NPUOPUTETHBIX AUCIUILINH.

B mporpamMme 1o XuMMHM Ha3HaY€HUE MNOpeaMeTa «XHUMHS» MOIy4daeT
NoApOOHYI0  HWHTEpIpPETallMi0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJieH, coaep KaHus,
pe3yabTaToB OOy4YeHUsS M TPeOOBaHUN K YPOBHIO MOATOTOBKHU BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIINH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpod oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IENsAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4eHHsI, BOCTIUTAHUS U PA3BUTHS 00YUAIOIIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OmpeNieJICHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TIOCJIEAOBATEIHLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM arTecTtalim B (QOopMe €IUHOTO TOCyAapCTBEHHOIO
DK3aMEHa M0 XUMUH.

[Iporpamma aJig yriyOJIE€HHOTO U3YYEHUSI XUMUU:

e YCTaHABIWBAaCT WHBAPHAHTHOE MPEIMETHOE COJEep)KaHHe, 00sS3aTeIbHOE
JUISL W3Y4YEHUS B paMKax OTACIBbHBIX MPOPWICH, NpeaycMaTpUBaET



pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4eOHOro BpPEeMEHH, PEKOMEH]IyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3a]a4 U3y4EHHUs IpeaMeTa
Ha yriayOJ€HHOM YPOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero 0o0pa3oBaHHSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAaHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUSI OCHOBHOM 00pa30oBaTeiIbHOM
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TakXke€ C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
COJIEp KaHMs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TMpeleilaMyd YCTAaHOBJEHHOMW MporpaMMod MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUATUBHOM COCTABJISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHuentryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYyYEHHUS Ha YPOBHE CpeaHero oobmiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIyOJNEHHOTO U3YYCHHUS HANpaBJIeH Ha peau3alifio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATaloM  MOJY4YEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMIX CPETHETO Mpo(ecCHOHANIbHOTIO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllMpeHHe U  YIIIyOJeHHE TEOpEeTUYeCKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonaasHOT0 00pasoBanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEILHOM MPOTpaMMBbl CpeAHEro oOIero o0pa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay
BOCIIUTAHUSI U COLIMAJIILHOTO Pa3BUTHUsI OOyYarolluMxcs, Ha (OPMUPOBAHUE y HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3alMu y4eOHOro TpyAa H
O00OOIMIEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJPEeIMETHBIN XapaKTep.



CocraBnsomumMu ipeamMeTa «XUMHUsS» Ha YPOBHE YIITyOIEHHOTO H3yYCHHUS
ABJIAIOTCS  YIIIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHM3alMi COJAEP)KAHUS STUX KYpPCOB B IMPOTpaMMe IO XHMHHU 32 OCHOBY
npuHAThl nojiokeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETa.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpPTraHWYECKass XHWMHS» COCTABJSICT COBOKYMHOCTh NPEIMETHBIX 3HAHWK U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cHucTteMa
3HaHUW TIONMy4YaeT OMpelneiIEHHOE TEOPETUYECKOE JOMOJIHEHHE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEJIMUYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
DJIEMEHTaX W CBOWCTBAaX WX COEJAMHEHUN HA OCHOBE PACIIUPEHUS U YTIyOJICHUS
MPEICTABICHUM O CTPOCHUM BEIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTAX
MPOTEKAHUS PEAKIUH, paCCMATPUBAEMBIX C TOYKU 3PECHUS XUMUYECKONH KUHETUKHU
U TepMoauHaMuKu. M3ydeHue mnepuogudeckoro 3akoHa u llepuoguyeckoit
CUCTEMBl ~ XHMHUYECKHX  DJJIEMEHTOB  0asupyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMUYECKasi CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH MpHu €€ 00pa30BaHuU U
pa3pylieHuH, a TaKKe ¢ TOYKH 3pEeHHs] MEeXaHU3MOB e€ oOpaszoBanus. N3yuenue
TUMOB  peakuuil  jJomojHsAeTcs  (QOpMHUpPOBAHMEM  MpPEACTaBICHHM 00
AIIEKTPOXUMHUYECKUX MPOIECCax U IEKTPOJIN3E PACINIABOB U PaCTBOPOB BEIIECTB.
B kxypce opraHmdeckold XMMHUU TPH PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnsieTcs 0co00e BHUMaHUE BOMpocaM 00 3IEKTPOHHBIX ddeKTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PEaKIIHil.

Oco0oe 3HayeHWe UMEET TO, UYTO Ha COACpPNKAHHE KypCOB XHUMHUHU
yIIyOIEHHOTO YPOBHS M3YYCHHS JIJIsl KJIACCOB OMPENEIEHHOTO TPOoduIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTypy U XapakTep JOMOJHEHWA K oOIeld cucreme
MPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIMSHUE CMEXKHBIC TTPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMHUKO-(pu3udeckoro nmpodusis O60bInoe
3HaueHUe OyIyT MMETh AJEMEHThl yueOHOro martepuana no obmed xumuu. [Ipu
U3y4YCHUU TIpeIMeTa B JAaHHOM cIllydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJIOB MMO3HAHMS, OOITHOCTh 3aKOHOB U TEOPUW B XUMUU U B (PU3UKE: aTOMHO-
MOJICKYJIIpHasi Teopusi (MOJEKyJsipHass Teopus B (U3HKE), 3aKOHBI COXPaHEHUS
Macchl W DHEPTUH, 3aKOHBl TEPMOIMHAMHKH, DJICKTPOJIN3a, MPEICTABICHUS O
CTPOEHUU BELIECTB U APYTOE.

B TO e Bpems B coaepXkaHUU TMpeAMeTa IS KIACCOB XUMHKO-
ounonornyeckoro mpoduist OONbIINN yAETbHBIA BeC OyIeT WMeTh OpraHuYecKas
xumus. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXKHOCTH At Oosee
OOCTOSITEILHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3alld  KJIETKH  Kak



OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K IPUMEPY, TaKue
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy>)KAT OCHOBOM I HW3y4YEHMS
CYILIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXAHHUS], TUILEBAPEHUS.

B mnane ¢opMmupoBaHMs OCHOB HaydyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HAHWI M3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMM MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHblE NOpeaMeTb», «MartemaTuka u
uHpopMaTuka» 1 «Pycckuil sI3pIK U IUTEPATypay.

[Tpu wu3ydyeHun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHEro oodiiero oopasoBaHus (Ha 0a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpHI. Pemenne
TOM 3aJaud Ha yrayOJnEHHOM YpOBHE H3y4Y€HHUs MpeaMeTa Mpeanojaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPENCTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX M IT03HABAEMOCTH SIBJIEHUI MPUPOJBI, O MECTE XMMHUH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled pojim B oOecreueHUuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTU, B Pa3BUTHH
MEJUIMHBI, CO3IaHUH HOBBIX MAaTE€pPUAIOB, HOBbIX UCTOUHUKOB YHEPTUH, B
00ecCreYeHnn palMoOHaJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIEH KyJbTypbl UEIOBEKa, a TAaKXKe SKOJIOIMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U PUPOIHOI Cpele;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTEeCTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB M TE€OPUM XHMHUHU, COBPEMEHHBIX IPEIACTABICHUN O
CTPOEHMHU BEIIECTBA HA Pa3HbIX YPOBHSAX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJMHAMHYECKHX H
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XMMHUYECKUX pPEaKIuil, O
XMMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMaX, 00 00Iux
HAy4YHBIX PUHLXINIAX XUMUYECKOT0 POU3BOJICTBA;

e (opmupoBaHue y oOydJarommxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMUYECKUX 3HAHUN i1 OOBSICHEHUs
KJIIOYEBBIX MW U NMpOOJIEM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBJIEHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPAMOTHOTO penieHus mpo0jeM, CBSI3aHHbBIX C XMMHUEN, TPOrHO3UPOBAHMS,
aHaJIM3a U OLICHKH C TIO3ULMH 9KOJIOrMYECKON O€30MMacHOCTH MOCIECTBUI



OBITOBOI M MPOHU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XMMHUYECKUM  TPOM3BOACTBOM, MHCIIOJIb30BAaHHMEM U  IepepabOTKoOU
BEILECTB;

yrayOneHne  TpeACTaBICHM O  HAydyHbIX  METoJax  IO3HaHWS,
HEOOXOJUMBIX Ji NPUOOPETEHHS YMEHUN OpPUEHTUPOBATHCS B MHUPE
BEUIECTB U OOBACHEHUS XUMHYECKHX SBJICHUH, HMEIOLIUX MECTO B
IIPUPOJE, B MPAKTUYECKON EATEIBHOCTH U IIOBCEIHEBHON KU3HM.

B mnnane peanuzanuu MEepBOOYEPEAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMeTa «XuUMHUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKKUE LT U 33]]a4H, KaK:

BOCIIUTAaHUE YOEKJIEHHOCTH B TMO3HABAEMOCTHU SIBJICHHM MPUPOJIBI,
YBOKEHUS K TMPOLECCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIATHBIX HCCIIEIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWUIO  HAa  OCHOBE  YCBOCHHUS
00LIEYeIOBEYECKUX [IEHHOCTEM;

pa3BUTHE MMO3HABATEIBHBIX HMHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOPA30BaHUIO Kak
YCJIOBUIO yCHIENTHOMN Mpo(deCCHOHATBHON U OOLIECTBEHHOM JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBbI0 U TMOTPEOHOCTH B
3I0pOBOM 00pas3e KU3HHU;

dbopMHpoBaHUEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE IKOJIOTHYECKOUN KYJIBTYPHhI, TPUOOPETEHHE ONBITA OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO01Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YYCHHUS XUMHH Ha yTiTyOJeHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAEMIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYEeCKUX COCIMHEHMSIX. THWIbl THOpUIU3ALMM aTOMHBIX OpOuTane
yraepoja. Mexanu3mbl 00pa3oBaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopus cTpoeHMsT oOpraHvdeckux coeauHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUHU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buuabl u30MepUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie A(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenne o kiaccupukanuu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranumdeckux coenuHenuid (IUPAC) u TpuBuanbHble Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

DKCIIepUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMu Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHWE U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKAHOB.



XHWMHYECKHE CBOMICTBA QJKAaHOB: PEAKUHMHU 3aMEUICHUs, W30MEpPHU3aLNH,
JNErHIpUPOBaHMs, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOaTKaHOB. CrOCOObI MOXY4YeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ alKeHOB, Sp*-
ruOpuau3anysl aTOMHBIX OpOHWTaleld yriepoaa, 6- U m-CcBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u | 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLUHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOIHYIO CBs3b. KauecTBEHHbIE peaKIMu Ha TPOUHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJopoibl (apeHsl). I'oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha TMpUMEpE aJKUJIBHBIX PpPaJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiit ra3. IlomytHeie HedTsaHbIe ra3bl. HedTs u €€ mpoucxoxaeHue.
KameHHbI! yrosib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPETOHKa, KPEKUHT (TePMHYECKHM, KaTaTUTHYECKHi), PUGOPMUHT, MHUPOIIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX TPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIIEBOJOPOAOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTEeHIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wWIENOYHA. B3auMoOaencTBHE IUTaJIOTCHAIIKAHOB C MAarHue€M M IIUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpPraHUYECKUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsSl BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOAOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHUE OTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yromey», c
oOpa3ljamMM IUIacTMacc, KaydyyKOB M PpE3HHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U raJION€HIPOU3BOIHBIX YTIJIEBOJOPOAOB.

Kucaopoacoaepxaniue opranuieckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHuMe MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psn, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHble CBA3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, JeruApaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBME C  OpPraHMYECKMMH UM  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJy4YeHHs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMELICHUS, B3AUMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKHMMH KHUCIOTaMH, KayeCTBEHHAs pEaKIusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHre o MexaHu3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE THIPOKCOTPYIIBI M
oenzosibHOTO sipa. Puszndeckue cpBoilicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06s!I osryueHus U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHunbHbIE COETUHEHUS — JIBJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nuecKkue CBONCTBA albJETHIOB U
KETOHOB.  XMMHYECKME CBOMCTBAa  aJbJETHIOB W  KETOHOB:  PEaKUUH
npucoeguHeHus. OKUCIEHUE albJeTU0B, KAYECTBEHHBIC PEAKIIMU Ha albICTHUIbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus 1 HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX TPEJETbHBIX KapOOHOBBIX KHUCJIOT. BoAoOpoaHBIE CBSI3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKANNU, PEAKIMU C Y4aCTHEM YTIIEBOJOPOJHOIO pajJdKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapHHOBAs, MaJIbMUTHHOBAs, OJIEUHOBAs, .JUHOJIEBAs,
JUHONIeH08as KUCIoThl. CriocoOBI MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3WUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
HIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GuU3n4IecKue U XMMUYECKUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEMpeIeTbHbBIX JKUPHBIX KUCIOT. XKUphI B IpUpo/IC.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukamnus yrieBogoB (MOHO-, Tu-
U monucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE U MOJOYHOKHCIOE OpokeHue. IIpuMeHeHue TIIIOKO3bI, €€
3HAUCHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaOIIME U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapuaoB. Haxoxaenue B npupojie u npuMmeHenue. [lonncaxapuapl: kpaxmain,
INIMKOTeH W nemwnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  DU3WYECKHE CBOWCTBA KpaxMala MW LEIUTIOJI03bl. XHUMHUYECKHE
CBOMCTBA KpaxMalsia: TMAPOJIN3, KAYECTBEHHAs PEaKUUs C MOAOM. XHMHUYECKHUE
CBOMCTBA IEIUTIOIO3BI: TUIPOIU3, MOdydeHne 3(pupoB 1eutono3sl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IEIK).



OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCJICHHE STUJIOBOTO CIHMPTA B aJIbJIETU]] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcusiom Menu(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(ll), BzaumoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3a7a4 1mo temMaM «ChupTel U
dbenomsly, «KapooHoBbIe KHUCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaepxkale OPraHnvecKne coeTuHeHusl.

AMWHBI — OpraHUYecKue MPOU3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHsi, HOMEGHKIATypa U (hU3NYECKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBAa anu(aTHYECKHUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psnga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiIHHA. OCOOCHHOCTH
XUMHUYECKUX CBOUCTB aHWwiIMHA. KauecTBeHHBbIEe peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOB. [lojmydyeHue aHuUIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHbIe TPEACTaBUTENN O
aMUHOKHUCIIOT: TJIMIMH, ajanuH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAMY, O0Opa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

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

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha OCIKH, pEIICHHE OKCICPUMEHTAJIbHBIX 3aJa4 II0 TeMaMm
«AzoTcoaepxaniue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSST MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPU3ALIS U MOJTUKOHIEHCALU.

[TomumepHble wmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTanueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

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

[Tonmmepsl CHELUATBHOTO HAa3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpAIICHUIL:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMYyJbl OPraHUYECKOro COEAMHEHHS I10
MacCOBbIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €r0 COCTAaB, HAaXOXKICHUE
MOJIEKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
IPOJIYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) IPOIYKTOB
peaklMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEJICHUE JIOJIM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXIpeAMETHBIX CBSI3€U NPU U3YYEHUHU OPTAHUYECKONM XUMHUU B
10 kiacce OCYUIECTBISETCS Yepe3 HCIOJb30BAHHE KaK OOIIHUX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOIIOJACHUE, H3MEPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®dusuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeEJNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3MYECKHUE BEIUYUHBI, €IUHUIIBI HU3MEPEHHs, CKOPOCTh, IHEPIrUs,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepOoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,



doTrocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JKUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

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

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMU4eCcKur aneMeHT. M3oromnbel. CtpoeHne
AJIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTpOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. Menneneera. CBA3b NMEPUOIUUECKOrO 3aKOHA U [lepuoanueckor CUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaMm © IepuoaaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IuHa cBs3U. [1oIsIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHeie cBs3u. Bogoponnas CBs3b.
MexMoneKysapHble B3aUMOIEHCTBHS.

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

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

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIECTB.

[Tonstue o nucnepcHeix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JoJIsl BELIECTBA B PaCTBOPE, MOJISIpHAasl KOHIEHTpanus. HacelllieHHble U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKON W OpraHu4ecKou
XUMUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMblie U HEOOpaTUMbIE peakini. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOr0 paBHOBecHUsl. PaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JaBJICHUE U KOHIICHTPAIlMU BEIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (PH) pactBopa. I'maponus coseid. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST YW BOCCTAaHOBJICHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETon 3JIEKTPOHHOro OajaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCNEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lIoKEHUE TMEPOKCHUJA BOJAOPOJAa B MPUCYTCTBUM KaTalnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, HM3YYEHUE BIMSHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuuyeckast xuMmusi.

[Tonoxenne HemeraiuioB B llepmogumueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIUS HEMETAIJIOB (HAa MpUMEpPE KUCIOPOIa, CEPHI,
dbocdopa u yraepona).

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

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoJydeHwus, (pusnyeckue u
XAMHUYECKUE CBOMCTBA. | asloreHOoBOAOpOAbl. BaxkHeunire KuciopoacoaepKaline
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U UX COCIMHEHHM.



Kucnopona, o3oH. JlabopaTopHble W MPOMBIIUICHHBIE CIOCOOBI TMOTYYEHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepoi(1V), okcun
ceprl(V1). CepHucras u cepHasi KUCIOTHI U UX cosid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI TMONy4YeHUs, (U3UMUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTpUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM Kuca0THL. [Ipumenenue a3ora
U €r0 COeTMHEHHUI. A30THBIE yIOOpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONy4deHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenune ¢ocpopa u ero coeauHeHuil. docpopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJJIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
coJii. AKTUBUPOBAHHBIA yroyib, amcopOuus. DynnepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcup kpemuusi(1V), kpemMHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHenne KpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leproandeckoil cucTeMe XUMUYECKUX JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS JJIEKTPOHHBIX 000JI0UEK aToMOB MeTauioB. OOmue
dbu3ndeckue CBOWCTBA MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHUKE.
CrmiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  MetawioB.  OOmMe  CrocoObl
MOJIyYeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHs,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBONCTBA, IPUMEHEHUE MPOCTHIX BEIECTB U UX COSAUHEHUM.

OOmas xapakrepuctuka MetaioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMHYECKUX OJJIEMEHTOB. MarHuii W Kanpluil: MoJydeHue, (u3nuecKue u
XUMHUYECKHE CBOMICTBA, INPUMEHEHHE MPOCTBIX BEIIECTB W HMX COEIUHEHUHU.
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJroMuHU: noydeHue, pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCcHIa U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymnm)
[lepuonueckoi CUCTEMbI XUMUYECKUX 3JI€MEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydueHue 1 npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeJUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuidl. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemnesa
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TMIPOKCHIA HMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [Ipumenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYEeHHE KOJUIeKIMM «MeTauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAIIIOB C BOJOH (BO3MOXHO MCIOJIb30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
M KAaTHOHbI METaJIOB, B3aUMOJECUCTBUE THIPOKCHUIOB ATIOMHUHMUS M I[MHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUSN,
«Mertasibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOrO pa3BUTUA dyenoBedyecTBa. [loHsTue
O HAyyHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HWCCIEAOBAHMS.
Hay4Hble NpUHIUITBI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CTIOCOOBI MONTYYEeHUS! METAIIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeabl U €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 3A0pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMuM B pa3BUTUU METUIIUHBI.



XWMHMSI MUK OCHOBHbIE KOMITOHEHTHI, NUIIEBbIE J00aBKU. Poib XumMuu B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCIOJIb30BaHUSl TpenaparoB OBITOBOW XWMHH B TOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIME CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainsl g 31eKTpoHUKU. HaHOTeXHONIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00bEMa, KOJIMYECTBa BEIIECTBAa) NPOAYKTOB pEaKLUH, €CIU OJHO U3
BEILIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanuss  MEXNpeAMETHBIX CBA3€H MNOpU  HW3YyYEHUHM oOmed
HEOpraHW4eCcKOM XUMHuM B 11 Kiacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHMA, MPUHATHIX B OTICIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KiIacCuPUKalus, NePpUOIUIHOCTh, HAOIIOICHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duznka: Marepus, MHUKPOMHpP, MaKpOMHUpP, AaTOM, D3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIUOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKpo-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJICHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
peCypchl.

TexHonorus: XuMHUYecKas TPOMBIIUIEHHOCTb, METaJUIyprus, CTPOUTEIbHbIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npeaaparoB, IMPOU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, OJJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUSA MpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYyYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IN U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OIbITA MO3HABATEILHON M TMPAKTHYECKOM EATETLHOCTH
O0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4YHOCTHBIE pE3yJIbTATBl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPakaroT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jaromnmxcss B MPOIIECCe peaau3aiuu 00pa3oBaTEIbHON JIEATEbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax W MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1ay, BHITTOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3JIUYHBIX BUIOB YYeOHOU AESATEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUS K TPOIECCY TBOpPUYECTBA B OOJACTH TEOPUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUSA TOTO, 4YTO JAHHBIE HAyKHM €CTb pE3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPy YYEHBIX U MPAKTUKOB;



UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUM M MOCIEAYIOLIEM
aHaim3e MHPOpPMAIMH O MEPEAOBBIX JTOCTHKEHHUSX COBPEMEHHOUN OTEUECTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIliH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBAapUUIEH C
NO3ULNK HPAaBCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro OOpalleHUs C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIINX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATEeIbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYrHMX BHJIAX
NesTEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

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

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUHU, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) ’K0JI0rN4eCKOro0 BOCIIMTAHMSA:

HKOJIOTUYECKU IEJI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aJBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOsieM, BIHMSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHH XUMHUM IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
NPUPOIAHON cpelie, YMEHHsSI IPOTrHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIbHOW, KOMMYHUKATUBHOM M COLMAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsI CHeIUPUKH XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
GbOopMUPOBAHUM PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJd B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPYJia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIIOIH30BAThH
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHUS Jie1aTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 IOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHNIO, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM TpyJla B pa3iU4HbIX cepax mpodhecCuoHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHHS IPOIPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopMupoBaHUs MUPOBO33PEHUS oOyyJarouuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAyYHON KapTHHBI MHUpa M CIHEHU(PUKY METOJIOB IO3HAHUSA,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE YUeOHbIE NIEWCTBHS (TIO3HABATEIbHbIE, KOMMYHHKATHUBHBIE,

PErYJISITUBHBIE), o0ecreynBarome dbopmHpoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTb oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEPCAIbHBIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMA W  PETyJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

1) 6a30Bble JIOrHYecKue AeMCTBHSA:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTECPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIbHOCTH C TOCTABICHHBIMU 1EJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JJII OOBSICHEHUs OTIEIbHBIX (PAKTOB U
SIBIICHU;

BBEIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KiIacCHU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJeHHS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN



3HaK (CHMBOJI) DJEMEHTa, XuMHUuyeckas ¢GopMyna, YpaBHEHHE XUMHYECKON
peaKuu — MPHU PEIIeHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATHh HAa3BaHHBIC MOJENIbHBIC MPEICTABICHUS ISl BHISIBICHUS XapaKTePHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKHX
peaKkiuuy;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4YeCTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMS THIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIQ/IETh HABBIKAMH CAMOCTOSITEIbHOTO IUIAHUPOBAHUS W  TPOBEACHUSA
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIAOM
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3YIbTATOB HCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIAaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JeSTEIbHOCTH, MPOSBIATH CIHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IOUCKY METOJIOB pELIEHUS NPAaKTHUYECKUX 3a7ay, HPUMEHEHUIO pa3IMYHBbIX
METO/IOB TIO3HAHU.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAy4YHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE MOCOOus,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
peICTaBICHHUS, KPUTHUECKU OILICHUBATH e JOCTOBEPHOCTH u
HEMPOTHUBOPEYHBOCTH;

dbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMaNKK, HEOOXOAUMOW [JIi BBIMIOJHEHHS yYEeOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCTIONIb30BaTh HAYYHBIA S3BIK B KadecTBe CpeACTBa mpu paboTe ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXnpeaMeTHole ((dusndyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

HCIIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI IO CYIIIECTBY 00CYkKIaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MpEe3CHTAIMell pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHYECKOTO PKCIEPUMEHTA, MPAKTUUYECKONW pabOThI MO MCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoekTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAaHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIe 1eCTBHS:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJrOpuTM ACHCTBHM IpHU
BBITIOJTHEHWHW Y4YeOHBIX M HCCIIECIOBATEIIbCKUX 3ajay, BBIOMpaTh HamoOoJjee
3¢ dexTuBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JACATEIBHOCTA HAa OCHOBE CamMOaHaiu3a u
CaMOOIICHKH.

NNPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 110 XUMHH Ha yriayOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEU(PUISCKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHMIO, UHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHWIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUW B PA3IMYHBIX yUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUU TPEIMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMUSD)
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK M €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTeTUUECKON U



NUIIEBOI 0€30MaCHOCTH, B Pa3BUTUH MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAIILHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIIOJIATAIOIIMNE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbIE OpOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIIEHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpPHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), H30MEphbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YIJIEBOIOPOAIDI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DSHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWH, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS IPUYUHHOCTU U CHCTEMHOCTH XUMUYECKUX SIBJIEHUW; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, 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
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKON
NEATETLHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
IPOM3BOICTBA (HA MpUMEpEe MPOU3BOJICTBA METaHOJIa, epepaboTKu HePTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTAaHABJIMBAaTbUX B3aMMOCBS3b, HCHOJIb30BATh COOTBETCTBYIOLIME IMOHATHS TNpPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

MCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTAaBJISAITb YPAaBHEHMSI XMMHUYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHCHUM;



W3TOTABIMBATH MOJEI MOJIEKYJT OPTaHUYCCKUX BEIIECTB JJISI WILUTFOCTPAIIIH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpMHPOBAHHOCTh YMEHUN: YCTaHABIMBATH MPUHAICKHOCTh U3yUEHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBOoAuTh TpUBHAIBHBIC HA3BAHUS IS OTICIHHBIX
MIPEICTAaBUTENICH OPTraHUYECKUX BEIIESCTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIECPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

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

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. BytiepoBa 115t 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJTKaINCHOB,
QIKWHOB, apPOMAaTHYECKUX YTJICBOJAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHS TOATBEPXKJIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUNA OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOW CBSI3U (G- M T-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOIOPOIHOTO
Chipbs (HEe(Thb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE MPUMEHEHUE TIPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh 9TH 3HAHUS;

c(hOpPMHUPOBAHHOCTh YMEHUS MTPUMEHSATHOCHOBHBIE OTIEPAIIMHA MBICIIUTEIHLHOM
NEATETbHOCTH — aHAIW3 W CUHTE3, CpaBHEHHME, 000O0IIeHWe, CHCTeMAaTHU3aIuIo,



BBISIBJICHHE PUYUHHO-CIICICTBEHHBIX CBSI3€M — JJIS1 U3YUYECHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepUaJbHOI0 €IMHCTBA MHUDPAa,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOTY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaACU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMM C UCIOIb30BaHUEM (PU3HUECKUX
BENMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XWMHUYECKOUN
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEIIECTB, UCIIOJIb30BATHIIOYUYCHHBIE 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJYyUYeHHE W U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJICPKAIINX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpalieHusi ¢ BeHIeCTBAaMU M JIA0OPATOPHBIM O0OpPYIOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIOJIaTh MPAaBHJIa IKOJOTHYECKH I1€J1IeCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEIbl U JOCTUKEHUS €€ YCTOMUYUBOTO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, MOHUMAasi cMbIC TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TNYHBIX UCTOYHHUKAX (Hay4dHas U yueOHO-HAydHas
JauTepaTypa, CpecTBa MaccoBoil uHbopMmaluu, HTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJM B OOECIEUEHUU YCTONYUBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJbTypbl 4YeJlIOBEKa, a TaKkxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIBI, JICKTPOHHASE 000JI0YKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUIMYECKAasl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEaKIMH, CKOPOCTh XMMUYECKON PEaKIMi, XHMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHUYECKON NUCCOLMALINU, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHUs] SHEPTUHU TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JECUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIlME B OCHOBE ITOHUMAaHUsA
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDHOM H
HAJMOJIEKYJISIPHOM  YpPOBHSIX; TIPEACTABICHUS O MEXaHU3MaX XHUMHUYECKHX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToIIOTHUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHHWH U OE30MacHOM
WCIIOJIb30BAaHUU BAXKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEeATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
IIPOM3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHAaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHS MPH
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMUMHUYECKYIO CHMBOJUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cuctematudeckyto HomeHkatypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 110 UX COCTAaBY, XUMUUYECKUE PEAKIUH 110 PA3IUYHBIM MTPU3HAKAM (YHUCITY
U COCTAaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEl OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHUOJUUECKOrO 3akoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX JJIEMEHTOB IEPBOr0O—YETBEPTOrO MNEPUOIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCOONB3yS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOMYPOBHW», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTHUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATH3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XMUMHYECKUX JJIEMEHTOB M UX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonmueckou cucrembr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUII;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCJIHMTEIIbHO-
BOCCTAHOBUTEBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
THX pEeaKUui; peakuuid HOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIM3a;  PEeaKkuin
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUS);



cOPMHPOBAHHOCTh, YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUSI XUMUYECKOTO0 PAaBHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKale B OCHOBE MPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue Hay4yHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; LE€IeCO00pPa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (pPEeaIbHBIN U MBICJICHHBIH ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAST KOHIICHTPAIUs»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro s dexra
peaKiuu; 3HA4YEeHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHCIOT M IIEIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeeIEHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(MMeeT TpWMECH); JOJIM BBIXOJA MPOJIYKTa PEaKIMu; OOBEMHBIX OTHOIICHUMN
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKIACHNUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbIO HWHIUKATOPOB, H3YyYCHUE BIUSHUS
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEeHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00OpPaTOPHBIM
oOopynoBanueM, (HOopMyaupoBaTh II€db HWCCIACAOBAHUS, TIPEICTABIATh B
paznu4HOi (opMe pe3yNbTaThl IKCIEPUMEHTA, aHATU3UPOBATH W OIEHUBATHUX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TOJb30BaHUS XHMHUYECKOM
mocyJIol M j1abopaTopHBIM OOOpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIIMSIMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(hOpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATHh II€JICHANPABICHHbBIN TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeacTBa MaccoBOM MHpopManuuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAJTM3UPOBATHXUMUYECKYIO MH(OpMalnio, nepepadaThiBaThe€ U UCIOJIb30BATHB
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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Paszgen 1.Teopernueckue 0CHOBbI XUMHH
Crpoenue
aTroma.
[Tepuoanueckuit
3aKO0H U
1.1 [Tepuonnueckas 9
cucreMa
XUMHUYECKUX
31eMEHTOB /.
U. Menneneena
Crpoenue
BEIECTBA.
1.2 t 11 1
MHoroob6pasue
BEIIECTB
XUMHUYECKHE
1.3 19 1 3
peaxiuu
Hroro mo pazueny 39
Pa3nen 2.Heopranu4yeckasi Xumust
2.1 Hemerauier 31
2.2 MerTamnel 23
Wroro no pazueny 54
Pasznea 3. Xumus u :Ku3HbL
Metonarl
[MO3HAHUS B
3.1 9
XUMHUH. XUMHUS
U J)KU3Hb
Hroro 1o pasuery 9
OBIIEE
KOJMYECTBO
102 4 8
YACOBIIO
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