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HOACHUTEJBHAS 3AIIUCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroOCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoi
®denepaniy, peamu3yIONIMX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOKeHUH «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AU (EpEeHIIMPOBAHHOTO,
npo@uibHOro 0Oy4YeHHs, MPU3BAHO OOECHEeYUTh OO0IIC00PA30OBATENBHYIO U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO I
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKe IS
MPOJIOJDKEHU O0Oy4YeHUS B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSETCS OJTHON U3 MPUOPUTETHBIX AUCITUTLIINH.

B mporpamMme 1o XuMMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEpPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusimu I'OC COO o B3auMOOOYCIIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHUN K YPOBHIO TMOJTOTOBKHU BBIITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil Mo
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAsl, peajau3alusi KOTOpoil oOecredynBaer
MOJIyYeHUE TPEICTaBICHUS O IIeNIAX, COJAEpX aHuHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIMXCsl CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npenycMaTpuBaeT
ONpe/IeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHS M TOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOrOo MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXOA0B K (DOPMUPOBAHUIO COJIEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHMM OOydyarolmuxcs B
paMKax WTOTOBOM aTrTecTalud B (QopMe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma aJist yriryOI€HHOTO N3YUEHUST XUMUH:



e YCTAaHaBIMBAET MHBAPUAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeabHOe
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduiei, mnpegycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO IIeJIel U 3a]a4 U3yueHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUS, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
MIPOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUM  00ydYaromerocs IO OCBOCHHIO
CoJIep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TMpeleiaMyd YCTAaHOBJIEHHOW MmporpaMMod MO XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpA €ro BapHUaTUBHOM COCTaBIISAIOILEH,
KOTOpasi JOJKHA OIpPENEsIThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentyainbHbIMH mnosiokeHuasmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHUsS Ha YPOBHE CpeIHEro ooOmiero oOpa3oBaHUs
XUMHSIT Ha YpOBHE YIUIyOJNEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  3TaloM  MOJYyYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro MpodecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M M3yueHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclidpeHHe U  YIUIyOJIeHHe TEOpPEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPeNeAEHHbIN NMPoduih
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHUs B OpraHu3aiusx nmpodeccruonansHoro 00pasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBPHOM MPOTpaMMBI CpPeAHEro oO0Iero oOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUS U COLMAIBHOIO PAa3BUTHUS OOydarommxcs, Ha (GOpMHUpPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3aluu y4eOHOro TpyAa H
O00OOMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIMHAPHBIH,
HAJIIPEeIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YeHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «O0mas u
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpPKaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaAMETA.

OcHoBy coaepxkanusi KypcoB «Opranmdeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3yYeHHs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIBHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HMX COEJAMHEHUN Ha OCHOBE PACIUUPEHHUS U YIIyOJieHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
NPOTEKaHUsSI PEAKLUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoauHamMuKu. WM3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XMMHUYECKHMX  D3JEMEHTOB  0Oa3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yuenue
TUMOB  peakuuil  jJomojiHAeTcs  (GOPMHUpPOBAHMEM  MPEIACTABJICHUH 00
IEKTPOXUMHUYECKUX IPOLEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenserca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIHii.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeaeIEHHOTo Tpoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEAMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbIEC MpeAMEThl. Tak, Hampumep,
B COJCpP)KaHUU MpeaMeTa i KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbInoe
3HaueHHUe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeMeTa B JaHHOM Cllyyae akLeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsIipHAss Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MACCbl M SHEPTUM, 3aKOHBI TEPMOJWHAMHKH, IJIEKTPOJIN3a, MPEACTABICHUA O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B coAepKaHUM TMpeamera Uil KIAacCOB XHMUKO-
Ounonornyeckoro nmpoduiist OONbIINNA yAETbHBIA Bec OyJeT UMETh OpraHuyecKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it Oojiee
OOCTOSITEIPHOTO ~ PACCMOTPEHHMSI XMMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOW BXOMST, K TMPUMEpPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIUABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCIOTH U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIy>)KaT OCHOBOM I HW3y4YCHHS
CYITHOCTH TPOIeCcCOB (POTOCUHTE3, TBIXaHMUSI, TUIIEBAPEHUS.

B muranme ¢GopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PCHHS, OCBOCHHSI
OOIIIEHAYyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTHUYECKOTO MPUMEHEHHS HAyYHbIX
3HAaHUM HM3y4eHHE NpeaMera «XHUMHUsH Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMH TMpPEAMETAaMU, BXOJSAIIMMH B COCTaB
npeaMeTHbix obnacteld «EcTecTBeHHO-HaydHBIE MOpeaMeThD», «MaTemartnka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn u3ydenun ydyeOHOro mnpemMera «XuUMUs» Ha YIIIyOJIEHHOM YPOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O U CpeAHero oluiero oopasoaHus (Ha 0a30BoM
YpOBHE), 3a7a4yeii MEPBOCTENEHHON 3HAYUMOCTH SBISIETCA (DOPMUPOBAHKHE OCHOB
HAyKM XUMHUHU Kak O0OJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESATEIbHOCTH YEJI0BEKa U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJbTYphl. PemieHue
TOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYEHHUS TMIpeAMeTa TMPe/Ioiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEJICTABICHUN: O MaTepUaIbHOM €IUHCTBE MHUDAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIEHUM MPUPO/IBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK H €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEHICHHH  MPOoOJeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHNN HOBBIX MAaT€pHUaOB, HOBbIX UICTOYHUKOB YHEPTUH, B
o0ecreYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUsI U OOIeH KyJIbTyphl UEJIOBEKa, a TAKXKE DKOJIOTHUYECKHU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MIPUPOTHOM Cpe/ie;

e OCBOCHHME CHCTEMbl 3HAHWUM, JIEKAIIMX B OCHOBE XHMHUUYECKOMN
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUpa: (yHIaMEHTAIbHBIX
MOHATUH, 3aKOHOB M TE€OPUM XHWMHH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOEHHM BEIIECTBA HA pa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJIMOJICKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XHUMHUYECKHUX PEAKLHH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JHUCIIEPCHBIX CUCTEMaX, 00 00IUX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOICTBA;

dbopmupoBaHue y O0y4JarOIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSICHCHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBEHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO PEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCTICICTBUI
OBITOBOM W TPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMUMHUYECKMM  TPOM3BOJCTBOM, HCIIOJB30BAHUEM U  IMepepabOTKOM
BEIIICCTB;

yIIyOJIeHHe  TPEJCTaBICHWA O  HAyyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYECKHX SBJICHUH, WMEIONUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOM JICATEITIBHOCTH M IMTOBCEAHCBHON KH3HH.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GYHKUMNA LENOCTHOM CHCTEMBl CPEJHEro oOuero o0pa3oBaHUs NpPH HU3YYEHUHU
npeaMera  «XuMusS» Ha  YIUIyONE€HHOM ypoBHE OCOOYI0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKUE LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEXKAEHHOCTH B TO3HABAEMOCTHU SIBIICHUM MPUPOIBI,
YBOKEHHUS K TMPOLeCCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCJIEIOBAHUNW B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHWIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX M TBOPUECKUX
crocoOHoCTe oOydaronuxcsi, (OpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO yCHENTHOMN Mpo(dheCCHOHANIBHON U OOIIECTBEHHOM JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHupOBaHUEe yYMEHUH M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN JIeSITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHHM.

DNEKTPOHHOE CTPOEHHE aToMa YIJIEpOAa: OCHOBHOE U BO30YKIEHHOE
COCTOsIHMA. BaleHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTane
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUIBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaneil, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. IloHsTHEe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopust cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HaAYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U  CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Bunabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQPEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIyKTUBHBIN
Y ME30MEPHBIN 3P PEKThI).

[IpeacraBinenne o KinaccupUKAMK OpraHuyeckux BeniecTB. IlloHatne o
dbynkunonaabHOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpPraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpEeBaHUU
(utaBneHue, oOyTJIMBAaHWE WM TOPEHHUE), KOHCTPYUPOBAHHE MOJENIeH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj aikaHoB, o01Iast popMyIia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3annsi aTOMHBIX opOuTaned yriepojaa, o-cBsi3b. dusmueckue cBOMCTBA
aJIKaHOB.



XUMHUYECKUE CBOMCTBA AaJKAHOB: pEAKIMU 3aMEIICHUs, W30MEPHU3ALINH,
JErHIpUPOBaHMs, UKIU3ALMH, TUPOJIN3a, KPEKUHIa, ropenus. [IpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHMSI M XHMHMYECKHX CBOMCTB MalbIX (LMKIOMPOMNaH, IMKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QlKEHOB, Sp*-
ruOpuan3aiys aTOMHBIX opOuTasneil yriepona, o- U n-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMUYECKUE CBOMCTBA: PEAKLUMM IMPUCOCAVHEHUS, 3aMEIIEHUS B O-MOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuino MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccugukanusi ankaaueHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoenunenne. Ilonumepuzamus
CONPSKEHHBIX JUeHOB. CrtocOObI MOMYyYEHUS U TPUMEHEHUE aTKAJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpun3ainsi aTOMHBIX opOuTaneil yriepoga. Ou3nyeckue CBOMCTBA AJTKUHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPH3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoasl (apeHsl). ['omosiornueckuil psij apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMK 3aMeUIEHUSI B O€H30JbHOM KOJbIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib U npoayKTsl ero nepepabotku. CnocoOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUMN, KATATUTUYECKHI), PUGOPMHUHT, MHUPOJIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOJIOB. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCJIMHEHUSIX. Hcnons3oBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
n3ydeHue (GU3NIECKUX CBOMCTB YTJIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallvs, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriepoja ¥ BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, IOJYYEHHE OHTUIICHA W
M3YYEHHUE €ro CBOMCTB, O3HaKOoMiieHHE ¢ KoyueKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIaCTMAacC, KaydyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJIEKYI
YTJIEBOJIOPOIOB M FAJIOT€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamnue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CcOUPTHl. CTpoeHUE MOJIEKYN (HA MpUMEpPE
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u  kinaccudukamus. Dusmdyeckue CBOWCTBA  MpENETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOoIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pEaKIMM 3aMElIeHHUs, JeTUJpaTalii, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[€MCTBHE 3TaHOIa U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTU (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCIIOTaMH, KayeCTBEHHAas pEaKlMs Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue 0 MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHE TUIPOKCOTPYIIbI U
O0eH3oapHOTO snapa. duszmdeckue cBoicTBa peHona. OCOOCHHOCTH XUMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha QeHona. TokcHuuHOCTH (eHona.
Crioco06b!I osryueHus: U npuMeHeHue gperomna. @eHonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosioruueckue psifibl albJIeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHIbI.
CriocoObl OJTy4eHHS U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BOMoponHbIe CBS3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKAINM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCJIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapuUHOBAs, MNaJIbMUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JUHONeH08as KUCIOThl. CrIOCOOBI OyYeHUsl U MPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmwas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PHU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKkue 1 XUMHUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11eioyHoi cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HEIpeeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukainus yriaeBoaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuIpl: TJIOKO3a, (pYyKTO3a, rajgakrosa, pubdosa,
ne3okcupr6o3a. dusnyeckue CBOMCTBA U HaxOoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOKMCTBA IITOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
rpynn, COUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TioKo3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Mma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaKIMEe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ maponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakpOMOJEKYyJl Kpaxmala, TJIMKOTeHa U
HeJuTroNo3bl.  PU3MUYECKHE CBOWCTBA KpaxMala M LEIUTIOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs pEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOJydeHHe >PUpoB Leioa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEPUMEHTANIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M MX IPEBpPALICHUI:
PaCTBOPUMOCTD PA3IMYHBIX CIIMPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHOW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHPTAa JAUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcuom meau(ll), Bzaumoneincreue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHI. ClOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHuvecKue coeJUHeHUs.

AMHHBI — OpraHMYecKue MpPOU3BOJHbIE amMmMuaka. Kiraccudukanus aMuHOB:
anudaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmoiekyin, obmas ¢opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE TEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIMH — TPEICTAaBUTENIb AMUHOB apomMaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPYyNN aTOMOB B MoJieKyJie aHwiInHA. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknaTypa u uzomepusi. OTAenbHbIE IPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nyecKkue CBOWCTBA AMUHOKHCIIOT.
XUMHYECKME CBOMCTBAa AaMHHOKHCIOT Kak aM(OTEpHbIX OPraHHUYECKHX
COCIMHEHUW, peaKlys MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHbie nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: THUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BELIECTB M HMX NPEBpALICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peaknuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3zoTconepxalme OpraHUYEeCKue COCOUHEHUS» WU «Pacno3HaBanue
OpPTraHUYECKUX COCTUHEHUIN.

BricokoMoJIeKy/JIAPHBIE COeIMHEHHS .

OCHOBHBIE TOHSTHUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALNN, CPEIHAS MOJIEKYIISIpHAs



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COEAMHEHUN —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MNOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJidTUICHTEpePTasar). Y THinu3aius u nepepadoTka MiacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CIIEHHAIIBHOTO Ha3HA4YECHUs (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
O3HAKOMJICHUE C Oo0Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEpUMEHTAIbHBIX 3aJad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OpPTraHUYECKOTO COEMUMHEHUS 10 Macce (00bEMYy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYECKOTO0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPEAECICHUE AOJIU BBIXOJIa MPOAYKTA PEAKIUH OT TEOPETHUUYECKU
BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HDHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 2JKOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEpPOTPO(PHBIA THUIl MUTaHHS, OpPOKEHHE,



dorocuHTEe3, nbIXaHUE, OENKH, YIJIEBOABI, JXUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MAaTEPUANBI U3 UCKYCCTBEHHBIX M CHHTETHUECKIX BOJOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukanms XuMHUIeCKuX 3JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

[Iepunonnueckunt 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Meunneneesa.

XuMHUYECKasi CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrusi U IuHa CcBs3U. [1osIpHOCTD, HATIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmMoneKysspHbIe B3aUMOICUCTBHUS.

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

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

BemectBa  MONEKYJIApPHOTO UM HEMOJIEKYJSAPHOTO  CTPOEHUS.  THIBI
KPUCTALUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremMax. VictuHubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpanusi. HaceleHusie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBHBIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTEINIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKOH M OpPraHUYEeCKOM
XUMHH. 3aKOH COXPaHEHMSI MACChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TernaoBbie 23 (HEKThl XUMUYECKUX PEaKIn.
TepMoXUMUYECKUE YPaBHEHUS.

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

O6paTuMble 1 HeoOpaTUMBbIEC peaklni. XUMHUecKoe paBHoBecre. KoHncraHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJICHUE U KOHUEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHble W clIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HUs BEHIECTB W HMX MPEBpaAlICHUNA:
pa3oKEHHE TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOJIEIH
KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieTieHUe
Cpeabl pacTBOPOB C TMOMOILIBID WHIWKATOPOB, H3YYEHUE BIIMASHUS Pa3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKONW pEaKIMu | TMOJOKEHUE XUMHUUYECKOTO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemMeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3NUeCcKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOINHUSI HEMETAIJIOB (HAa MpUMEpE KUCIOpOAa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, ¢usndeckue M XMMHUYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMd M HEMETaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuiabl.
TonMBHBIE AJIEMEHTHI.

["anorensl. HaxoxxaeHue B mpupoje, COCOObl MOJydeHHs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | amoreHoBoAOpoIbl. BaxkHeume KUCIOPOACOACPKAIIUE
COEIMHEHUS TajoreHoB. JlabopaTopHble W TPOMBIIICHHBIE CTIOCOOBI TOTYyUCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHUS
kuciopoga. Ou3znyeckne U XMMHUYECKUE CBOMCTBA M NPHUMEHEHUE KHCIOpOAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucrtas u cepHasi KUCIOTHI U UX coyid. OCOOCHHOCTH CBOICTB
cepHoM KucnoTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3NMUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue a3ora
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MONMy4deHUs, (U3UYECCKUE H
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuii. Pochopubie
yao0OpeHus.

VYrinepon, HaxoXAeHUWE B Npupoje. AJUIOTPOIHBIE  MOIU(UKAIIH.
duznyeckue W XHMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnHas kucimora u eé€
COJM. AKTHBUPOBAaHHBIA yroisb, aacopOuus. dymnepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCINHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHeHue kpeMHus U ero coeaAnHeHui. CTEKI10, €ero nojay4yeHne, BUbl CTEKIIA.

[Tonoxenne MetamnoB B [leprnoandeckoil cucteMe XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznueckue cBoiicTBa MeTaioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHuil  metawioB.  OOmue  CcrocoObl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPrus, MUPOMETAJLTYPIHS,
anektpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allIUTHI OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMUYECKUX deMeHToB. Hartpuii u kanuii: mnomydeHue, (QU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

OO6mast xapaktepuctuka metamioB IIA-rpynmer [lepuogudeckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (U3NYecKue u
XUMHUYECKHE CBOMCTBA, INPHUMEHEHHE IIPOCTBIX BEIIECTB M HMX COEIWHEHUHU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHUN: nonydeHue, GU3ndecKre 1 XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIEKCHI aTFOMUHUS.

OOmast xapakTepucThka MeTauioB To0o4HbIX moarpynn (b-rpymnm)
[leproanyeckor CUCTEMbI XUMHUECKUX JIIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nueckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHIbI,
ruapokcusl U conu xkeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYeCKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCUA UHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COEUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
M3yueHHe oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMM «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOH (BO3MOXHO MCIOJB30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHE aHUOHBI, KATHOH BOJOPOJIa
YW KAaTHOHbl METAaJJIOB, B3aUMOJICEMCTBUE THIIPOKCUIOB AIIOMUHUSA MU LHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorenn», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAUHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl HOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedectsa. [lonstue
O HAyyHbIX METOJaxX IIO3HAHHWS MW METOAOJOTMHA HAyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHIUIIBI OpraHU3alMi XUMHUYECKOT0 TPOU3BOACTBA. [IpoMbIlIeHHbIE
CIOCOOBI MOMYYEHUsI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMbliliieHHbIE CITOCOOBI MOYYEHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpedpl M €ro IOCIEICTBUS.
Poub xumuu B 006ecrieyeHuH SHEPreTHIeCcKoi 0€30MacHOCTH.

XuMHsi ® 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XUMHS AW OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Poibh Xumuu B
o0ecrieuyeHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHndyecKkrue U MUHEpaIbHbIE YA00PEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpoHUKU. HaHOTEXHOMNIOTMN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJE pPACTBOpPAa C ONPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIW W MOJAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HK3YyYEHUHM oOmed
HEOpPraHU4eCcKOoM XxuMHM B 11 Kilacce ocylIecTBIIETCS YEpe3 MCIOJIb30BaHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, IPUHATHIX B OTIACIBHBIX
peaMETax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, Kiaccu(ukalus, MNepuogudHOCTh, HAOIIOCHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

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

['eorpadusi: MuHepasbl, TOpHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbI€, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi TPOMBIIIIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOACTBO KOCMETHUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH 1IE€IU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPakKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON AEATEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaAkKaIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHHOCTH
oOydJaronmxcs B MPOLecCce peaan3alud 00pa3oBaTENbHOU JEATEIbHOCTH, B TOM
YUCJIC B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATENBHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOUICHWSI K MCTOPUYECKOMY M HAYyYHOMY HACJICAUIO
OTE€YECTBEHHON XMMUH;

YBAOXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUJIOKEHUS XUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



MHTEpEeCa W TMO3HABATEIbHBIX MOTHUBOB B MOJYYEHHU U MOCIEIYIOLIEM
aHanu3e WH(POpPMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBI3aHHBIC C XUMUYECKUMHU SBJIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 3/I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJroicHUsT TpaBwi 0e30MacHOTO OOpallleHus C BeIlIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI TMOCJIECICTBUN W HENPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NeSATEeTbHOCTH, OOINECTBEHHO TIOJE3HOW, TBOPYECKOW W JPYruxX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPAKTUUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO NMPOGecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUUM TI0 XUMHUH;

YBaKEHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU eI TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAWBUIYATBHON TPaCKTOPUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKU I1eJIECO00PA3HOTO OTHOIIEHUS K TPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
HPKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHUS HEOOXOIUMOCTH WCIIONB30BAHUS JOCTIKEHUNW XUMHUHU IS
pELIEHNs BOINPOCOB PALIMOHAIBHOTO IPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYMs PA3BUTOrO SKOJIOTMYECKOTO MBILUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEeSATENbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) HEHHOCTH HAYYHOTO MO3HAHUSA:

MHUPOBO33pPEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U 0OIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeacTaBIeHNUs] 00 OKpYKaroUIeEM MHpE Kak O €IMHCTBE IMPHUPOABI U YEIOBEKA, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEelEHUU MpoOJEeM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UMBUJIM3AlMK: B €€ TyMaHUCTUYECKOM HAMpaBiICHHOCTH M BaXXHOHW pPOJU B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npobyieM YCTOWYMBOTO PAa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, SHEPIETUUYECKOM,
MUIIEBON U SKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEAUIIMHBI, 0OeCIIeueHUH
YCJIOBUM YCHENIHOTO TPYy/ia U AKOJIOTHYECKH KOM(OPTHOM KU3HHU KAXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [OHUMAHUA CYIIHOCTH METOOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYECHHS Ha
OCHOBE HayyHbIX (DaKTOB W HMMEIOUIMXCS JaHHBIX C LEIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIbCKON NEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasnuyHbIX cepax mpodeccrnoHanbHON
NEeSATEIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3YIBTATBl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOydaIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIAMETHBIE) OOIICHAYYHbIE MMOHATHUSA, OTPa’KAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCeI0BaHNE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

CaMOCTOSITeIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU JACATEIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEIHLHOCTH C MOCTABJICHHBIMU 1LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KJIacCU(PUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHUYECKUE PACCYXKJeHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHUE XUMHYECKOU



peakiuu — MpH PEIICHUU Y4eOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAyYHOI'O TO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKIunii;

dbopMynupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHMS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSTENIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIAHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS NPAKTUYECKHUX 3a/1ad, IPUMEHEHUIO pa3IMYHbIX
METO/IOB ITO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAsl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh WH(OPMALIMIO PA3IUYHBIX BUJIOB U (popm
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a7a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HMH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  NpeCTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIA fA3BIK B KadecTBE CpeACTBa MpU pabore ¢
XUMUYECKON uH(pOpMaIMell: MNPUMEHATh MeEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a0OpEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:



3a1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[8,€MOI\/'I TEMBI B XO0J€ AUAI0ra /uam
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO WJIH COBMECTHO CO CBEPCTHUKAMH IMPHU BBITIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PadOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CyX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIe 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IIpe/laraéMblii alroput™M JCHCTBUM mpu
BBIMIOJITHEHUM Y4e€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN Ccroco0 HX pemeHuss ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTpaMMBbl IO XUMUU Ha yriyOJaEéHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKIIOYAIOT CIEIU(DHUCSCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUN
110 OCBOEHUIO, MHTEPIIPETAMUA U MPEe0OpPa30BAHUIO 3HAHUMN, BUABI ACSITEIBHOCTU
[0 TOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUW B Pa3IMYHbIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE PEe3yJbTaTbl MPEACTABICHBI IO TOJaM
U3Yy4YEeHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHs»
OTpPaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU YCTOWIUBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTHYECKON, SJHEPTreTUUECKON U



MUIIEBON 0€30MMaCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MATEPUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn pPalMOHAIBHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
4elloBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOIO OTHOILIECHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTAlIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTanei, HMOH, MoJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BbEM, YTIIEPOAHBIN CKelleT, (yHKIIMOHAIbHAS
TpyIma, paadkal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M NPOCTpaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIECBOIAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCAUHEHUS, TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUU, MHUPOBO33PEHUECKHE 3HAHMS, JEKAIlUe B OCHOBE
MOHMMAHUSI TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKHX PEaKIUil, TEPMOJMHAMUYECKHX U KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHWs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MEpHBIN dpdekThi, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKHUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U 0OE30MacCHOM
WCIIOJb30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJoBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XHMHUYECKOTO
MPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJB30BAaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

WCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUYEeCKUX
BEILIECTB;

COCTaBIISAITh YPaBHEHHS] XUMUYECKUX PEAKIM M PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca »dTUX peakIiuii, peakmuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



M3TOTaBJIMBATh MOJIETU MOJIEKYJI OPraHUYECKUX BEUIECTB JIJIsl WILTFOCTPAlUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTAHABIHMBATH MPUHAIC)KHOCTh H3YUYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEJACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TJIULEPHUH,
ATWICHIJIMKONb, (eHos, (QopManblerujl, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENETATh BHJI XWMHYECKOW CBS3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytiiepoBa 1151 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKaHOB, IIUKJIOAJIKAHOB, aJIKCHOB, AJIKQJIUCHOB,
QJIKUHOB, AapPOMATHYECKHUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJICTUJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  ypPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C WCIOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEPKIATh HA KOHKPETHBIX MpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOU CBSI3M (OG- 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 mnepepaboTKHu U
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUN, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMAaTHU3AIUIO, BBIABICHUE NMPUUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl U3y4ECHUSs
CBOWCTB BELIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBJISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUU C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHWS CYIIHOCTH MaTepHajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMM C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOU
(GbopMyIIBI BEIIECTBA IO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3WUIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  IOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTH YEJOBEKAa, CBSI3aHHOW C MepepadOTKOU
BEILIECTB, UCMOJIb30BaTh MOJYYECHHBIE 3HAHUS TSl IPUHSTUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJIUTH
XUMHUYECKUU JKCIEPUMEHT (MOJyUYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
Oe3omacHoro oOpalieHusi ¢ BeHIeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopmMynupoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHoON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU I1eJIeCO00Pa3HOTO TOBEACHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MIPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1JIK;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYI0 WH(MOpMaIuio, repepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHmdeckas
XAMUSDY OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUCCKOW W IHIINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUHM PAIlMOHAILHOIO MPUPOJIOINOIb30BAHUS, B
bopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEd KyJbTypbl 4YelIOBEKa, a TaKke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPHUPOIHOM

cpene;
BJIQJICHNEC  CHCTEMOW  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMma,

U30TOIIbL, FJIEKTPOHHAsI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaU, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alUdsl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIECHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHasi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XUMHUYECKAasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, 3JEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JIUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TECOPHS ANEKTPOJUTHUYECKOM TUCCOLUALMNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUU SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallMe€é B OCHOBE IMOHUMAaHUs
MNPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJIICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHYECKHUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHU;



c(hOpPMUPOBAHHOCTh yYMEHUSI HMCIOJIb30BaTh XUMHYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBrnanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEECIATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIUHEHMSX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJIOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pemeETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUHU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3()QEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUSI M KPUTEPHUU TSl KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYIO, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembl .M.  MengeneeBa, uUCOONB3Ys  TMOHATHSA
«QHEPTreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanu», «OCHOBHOE€ U BO30YXKJIEHHOE SHEPreTUUYECKHE COCTOSHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHUM no mnepuojgam U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

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

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJW3a;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
NPUMEHEHUSI HEOPTaHUYECKUX BEIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHWA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (pPeasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HMCCIIEI0BAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMINX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TMPOBOJAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» M «MOJISIPHASI KOHLIEHTPALUS;
MaccChl BEIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKIuy; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTesisi pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIESCTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIESCTBA WUIM JJAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKIUH;,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpPOBEJACHHME  peakuuMid  HOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIbI) HWHIMKATOPOB, H3yYCHHUE BIUSHUS
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIICHHE
DKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertaey u  «Hemeramis»y) ¢
COOJTIO/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHHs C BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBanueM, (HOpMyIupoBaTh IIedb HMCCJIECNOBAaHUS, TMPEJCTABISATH B
paznu4HOi (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoM M j1abopatopHbIM OO0OpyAOBaHMEM, OOpAIIeHHWs C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMU IO BBIIOJHEHUIO JTa0OPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA JKUBBIC OPraHU3MbI ONpPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHpopmaiuu, MaTepHeT u Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIiio, mepepadbaTeiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1aueH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  Mpaxruyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
[Ipenmet opranuyeckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
byrneposa
Htoro no paznemny 8
Pa3nes 2. Yraesoaopoasl
)1 [IpenenbHbIE YTI€eBOJOPOIBI — aTKaHBI, 5
[UKIIOATKAHbI
5 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 14 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApomaTrdecKkue yrieBo0pOIbl (apeHbl) 8
24 IIpupoaHbIE HICTOYHHUKH YTIIEBOAOPOJOB U UX 4
nepepadoTka
2.5 l"anoreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1
Hroro no paszneny 35
Pasznen 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. denon 11 1
30 KapOonusbHble COeTUHEHMS: allbETU/IbI U 21 1

keToHbl. KapOoHoBbIe KuciI0Thl. ClOKHBIE




a¢upsl. XKupbl
3.3 VYrieBojibt 9
Hroro no pazgeny 41
Pasnen 4. A3oTcoaepikaiye opranudeckue coeMHeHUus
4.1 ‘ AMuUHBI. AMUHOKHUCTIOTHI. benku 12
Hroro no pazneny 12
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S
5.1 ‘ BricokoMouneKysipHble COSMHEHMS 6
Htoro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. Ilepuoguueckuii 3aKoH
1.1 u [lepuomnueckast cuicteMa XUMHUYECKUX 9
anemenToB /1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 |
) BEIIECTB
1.3 XUMUYECKUE peakluu 19 1 3
Wroro no pasaeny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hewmeramibl 31 1 3
2.2 Meraibl 23 1 2
Hroro no paszneny 54
Pa3znen 3. Xumus u :Ku3Hb
31 MeToabl TO3HAHUS B XUMUAHU. XUMUS U 9
’ KHU3Hb
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

IIpeamer u 3HaYeHUE OPraHUYECKON XUMUH,
IPEJCTaBICHUE O MHOI000pa3uu
OpPraHUYECKUX COECANHEHUN

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
nugposeie
o0pa3oBaTejibHbIE

pecypchl

DJEeKTPOHHOE CTPOCHUE aTOMa yIiiepoa
(ocHOBHOE U BO30YK/IEHHOE COCTOSIHHS).
BasneHTHBIE BO3SMOKHOCTH aTOMa yTiepoia

XuUMUYecKas CBsi3b B OpraHM4eCKUX
coeIMHEeHHIX. MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3U, CIIOCOOBI pa3pbiBa
CBsI3EH

Teopus cTpoeHHs OpraHMYECKUX
coequHenuit A. M. byrneposa

Bunel n3omepun: cTpykTypHas,
MIPOCTPAHCTBEHHAs!. DIEKTPOHHbIE 3P EKThI
B MOJIEKYJIaX OPraHUYECKUX COCIUHEHHUN

[IpencraBienue o ki1accuPpUKAUU U
cucremarnyeckas HomeHkiarypa (IUPAC)
OpPraHUYECKUX BEILECTB

Kinaccudukanms peakiuii B opraHu4ecKoi
XUMHH

CI/ICTeMaTI/I3aI_[I/I${ u O606IJ_I€HI/IG 3HAHUH 110




TEMC

AJKaHBI: TOMOJIOTUYECKHH psifl, 001Iast
(dbopMyIa, HOMEHKJIaTypa U U30MEepus,
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

12

13

14

15

Haxoxnenne ankanoB B npupoe. CrnocoOsl
MOJTyYEHUS U IPUMEHEHUE ATKaHOB

Huknoankansl: o0miast popmyna,
HOMEHKJIATypa ¥ U30MEpHsi, OCOOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOUCTB, CITIOCOOBI
MIOJTyYCHUS U TIPUMCHEHUE

Pemenue pacu€THbBIX 3a71a4 Ha ONpeielieHNe
MOJIEKYJISIPHOM (pOPMYIIBI OPraHUYECKOTro
BEIIECTBA [10 MACCOBLIM JIOISIM aTOMOB
9JIEMEHTOB, BXOJSIIMX B €TI0 COCTAaB.
Cucrematusanusa 1 0000IIeHNEe 3HAHUH 110
TEME

AJKeHbI: TOMOJIOTUYECKUH psJ, oOmast
¢bopmyra, HOMEHKJIATypa, 3JIEeKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CtpyKTypHas U LUC-TPaHC-U30MepUs
AJIKCHOB

dusnyecKre U XUMHYECKHUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

16
17

CriocoOpl MosTydeHus: U IpUMEHEHHUE aJIkeHOB

IIpakTuyeckas padora Ne 1 o teme




"I[lonyyeHue sTUIIeHA U U3YYEHUE €T0
CBOMCTB"

Pemenne paC‘IéTHBIX 3a1a4 Ha OIpCaACIICHUC

18 MOJICKYJIIPHOH (hOPMYJIbI OPTaHHYECKOTO
BEILIECTBA
AnKaaueHsbl: CONpsKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJIHPOBaHHbIE.
Oco0OeHHOCTH AJIEKTPOHHOTO CTPOCHHUS

20 XHAMHYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

)1 CriocoObl 1osTyyeHHsl U IPUMEHEHUE
aJNKaJUEeHOB
AJKWHBI: TOMOJIOTUYECKUM psiJl, o01as

2 dbopMyIa, HOMEHKIIATypa, dJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI,
¢busnueckue cBocTBa

23 XHWMHYECKUE CBOMCTBA AJIKHHOB

24 KauecTBeHHBIE pEaKIIMM HA TPOHHYIO CBSI3b

)5 CriocoObl MosTyueHus: ¥ IpUMEHEHUe
AJIKUHOB

26 Pemenue 3aga4d: pacu€rsl 0 ypaBHEHHIO
XUMHYECKON peaKiuu

7 Cuctemaru3zanus 1 00001IeHNe 3HAHUH 110
TeMe
ApeHBI: TOMOJIOTHYECKUH Psifl, 00TIast

)% (dbopMyIa, HOMEHKJIaTypa. DJIEeKTPOHHOE U

MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT
OeH30I1a ¥ ToJIyou1a, UX (pU3UUECcKue




CBOICTBa

XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLIUU

29
3aMelIeHUs
XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLUU

30 MIPUCOETUHEHHS], OKHCIICHHE TOMOJIOTOB
OeHzouna

31 Oco00EHHOCTH XUMHUYECKUX CBOMCTB CTHPOJIA
Pemenne pacu€THbIX 3a1a4 HAa OIIPE/ICIICHUE

32 MOJIEKYJISIPHOI (pOPMYIIBI OPraHUYECKOTr o
BelIeCTBa

33 CriocoObl MosTyueHus: ¥ IPUMEHEHUE apEeHOB

34 ['enetnyeckas CBS3b MEKAY PAa3IUYHBIMU
KJIaCCaMH YTJIEBOJIOPOIOB
Pacuérel Mo ypaBHEHUSIM XUMUYECKUX

35 peaknuii. CucteMaTusanus u 0000IIeHne
3HaHUH MO TeMe

36 [Ipupoansiii ra3. [lonyTHble HeQTAHBIE ra3bl

37 KameHHbI#1 yrosib 1 MpoIyKThl €ro
nepepaboTKu
Hedts 1 ciocoOs1 €€ nepepaboTku.

38 [IpumeHeHne NpoayKTOB MepepadoTKH
HepTH

39 ['enernueckas CBSA3b MEXAY PA3INYHBIMU
KJIacCaMH YIJIEBOJI0POIOB
["amoreHonpon3BOAHBIE YIIIEBOAOPOIOB:

40 NIEKTPOHHOE CTPOEHUE; PEAKLINU 3aMEIICHHUSI
rajoreHa

41 JlelicTBHe 1Ieno4Ye Ha




TaJIOrCHIIPOU3BOJHBIC. BSaHMOHeﬁCTBHC
JUrajJJorcHaJKaHoB C MarHu€M 1M IIMHKOM

CucreMaruzanys 1 00001IeHe 3HAHUHT 110

42 \ |
pazzaeny "YriaeBoaoposl

13 KonrponsHas pabora o Teme
"VYrneBomopoasr"
[IpenenbHble 0THOATOMHBIE CIIUPTBHI:
TOMOJIOTHUYECKUU psii, oOmiast popmyna,

44 CTPOEHHE MOJIEKYJI, U30MEpHs,
HOMEHKJIATypa, KiIacCupUKaIms, GU3nIecKrue
CBOMCTBA

45 XUMHUECKUE CBOICTBA MpeAEIbHBIX
OJTHOATOMHBIX CITUPTOB

46 CriocoObl 1osTyyeHHsl U IPUMEHEHUE
OJTHOATOMHBIX CITUPTOB
[Ipocteie 3¢upbl: HOMEHKIIATYpa U

47 M30MepHsl, 0COOEHHOCTU (PUZNYECKUX U
XUMHUYECKHUX CBOMCTB
MHOroaTOMHBbIE CIIUPTHI: STUIECHTIIUKOIb U

48 IIIMLEPHH, UX (pU3NYECKHe U XUMUYECKHe
CBOMCTBA

49 CriocoObl osTyyeHHs 1 IpUMEHEHNE
MHOT'02TOMHBIX CIIUPTOB

50 DeHOJI: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE
cBoiicTBa. TOKCHYHOCTH (peHona

51 Xumudeckue cBoicTBa (heHoma

52 CriocoOblI nostyyeHus 1 IpuMeHeHne GpeHona

53 [IpakTuueckas padora Ne 2. Pemenue




54

AKCTIEPUMEHTANIBHBIX 33714 [0 TeMe
"Crupthl 1 peHonbr"

CucreMaruzanys 1 00001IeHe 3HAHUHT 110
TEME

55

AnbJieruibl U KETOHBI: 3JIEKTPOHHOE
CTpOEHHUE KapOOHUIIBHOW TPYIIIIBL;
TOMOJIOTHUYECKHUE PSJIbI, 001as popmyina,
M30MEpUsl 1 HOMEHKJIaTypa

56

57

58

AJII))IGFI/IHI)I 1 KE€TOHBI: (1)I/ISI/I‘I€CKI/IG
CBOﬁCTBa; peakuru NMMpUuCOCANHCHUSA

Peakuuu okuciaeHUs U KaueCTBEHHbBIC
pPCaKluu aJibJACTUI0B U KCTOHOB

CriocoObl OTy4eHUs albJACTUI0OB U KETOHOB

59

60

OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE
KHCIIOTBI, 0COOCHHOCTH CTPOSHUS MX
MOJIEKYT

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pu3nyecKue cBoicTBa

61

XHWMHYECKUE CBOMCTBA IIPENEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

62

63

Oco0eHHOCTH CBOMCTB MypaBbHHOMN
KHCIO0Thl. MHOTOOOpa3ue kapOOHOBBIX
KHCJIOT

OCcOoO6EeHHOCTH CBOWCTB: HEMPEAEIIbHBIX U
apOMaTUYECKHUX KapOOHOBBIX,
TUKapOOHOBBIX, TUIPOKCUKAPOOHOBBIX
kucnot. [IpencraButenu BICIINX
KapOOHOBBIX KHUCIOT




64

65

IlonsTue o IMPOU3BOJHBIX Kap6OHOBBIX
KHCJIOT

CriocoObl MosTydeHus: U IpUMEHEHUe
KapOOHOBBIX KHUCJIOT

66

67

68

69

CrnosxHbie 3(UPBI: TOMOJIOTUYECKUH PSI,
obmiast popmyna, ©30MepHUs 1 HOMEHKIIATypa
du3nyYecKre U XMMHUYECKHE CBOMCTBA
3¢upoB

Pemennie pacuéTHbIX 3a1a4: IO YPaBHEHUIO
XUMHYECKOHN peaklny, Ha OIpe/ie]ICHHE
MOJIEKYJISIPHOI (pOPMYIIBI OPraHUYECKOTr 0
BelIeCTBa

[IpaxTnueckas padora Ne 3. Pemenue

AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Kap6onoBsie kucnotbl. CinoxHbIe 23QupbI"

70

71

72

73

XKupsr: crpoenne, pundeckue u
XUMHUYECKHUE CBOMCTBA (THAPOITH3)

Oco0eHHOCTH CBOMCTB KUPOB, COAEPKAIINX
OCTaTKH HEINPEAEIbHBIX JKUPHBIX KUCIOT.
Kupsl B npupone

Mpi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, UX Morolee aeiicteue. Ilonstue o
CUHTeTHYEeCKUX Morolux cpenactBax (CMC)

I'enernueckas cBSI3b YII€BOIOPOAOB U
KHUCJIOPOJICOACPKAITUX OPTaHUYECKUX
BELIECTB

74

Pacuérel no ypaBHEHUSIM XUMHUYECKHAX
peakuuii




75

76

CucreMmaruzanys 1 00001IeHe 3HAHUHT 10
TEME

OO01mmas xapakTepucTHKa YTIICBOIOB U
KJIAaCCU(UKALIUS YTIICBOJOB (MOHO-, IH- U
MOJIMCAXaPHU/IbI)

77

Mounocaxapupl: (U3MYECKre CBOMCTBA U
HAXO0XJICHUE B IPUPOJIC

78

79

80

IIpuMeHeHue II0KO3bl, €€ 3HaYCHUE B
KU3HEEATEIIBHOCTH OpraHu3Ma

Jlucaxapuapl: caxaposa, MaJlbT03a U JIAKTO3a.
Haxoxzaenue B mpupoie U NpUMeHEHHe
JicaxapuioB

[Tonucaxapuasl: CTpoeHUE MAaKPOMOJIEKYI,
(bu3nuecKre U XUMHUYECKHE CBONCTBA,
MIPUMEHEHNE

81

82

83

[lonstue 06 HNCKYCCTBCHHBIX BOJIOKHAX

Perrenue pacueTHBIX 33724 Ha ONPEICIICHUE
JIOJTM BBIX0J1a TIPOJTYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO
Cucremaru3aus u 0000IIeHUe 3HAHUH 110
pazzueny

84

KonTponbhas padbota no teme
"Kucnopoacoaepkaiiue opraHu4ecKme
coeTMHEeHHS "

85

86

AMUHBL: K1accuUKaIms, CTpoeHue
MOJIEKYJI, o0mmas hopmyia, u3oMepusi,
HOMEHKJIaTypa U (U3NYECKUE CBOWCTBA

XHUMHUYECKHE CBOMCTBA aJ'II/I(I)aTI/I‘-ICCKI/IX




87

AdMHHOB

AHWINH: CTPOGHUE aHWJINHA, 0COOCHHOCTH
XUMHUYECKHX CBOMCTB aHUJIMHA

88

89

90

CriocoOblI MOJTy4eHUs U IPUMEHEHUE
anmn(aTUuecKuX aMHHOB

AMMHOKHUCIIOTBI: HOMEHKJIATypa U U30MEpHsl,
¢dbusmveckue coricta. OTaeIbHBIC
MPEACTAaBUTENH 0.-aMUHOKHUCIIOT

XUMU4YeCcKHe CBOMCTBA AMHWHOKMHCJIOT, UX
OMOJIOrMYEeCKOe 3HaUYeHHE aMHHOKHUCIIOT.
CuHTe3 " THAPOJIN3 IICIITUAOB

91

Benku kak mpupoIHbIe TOIUMEPHI;
CTPYKTYpHI O€JIKOB

92

93

XuMHYECKHE CBOMCTBA OEJIKOB

A30Tcoz[ep>1<amne I'CTCPOUHUKINICCKUC
COCANHCHHMUA. HYKJICI/IHOBBIC KHCJIOTBI:
COCTaB, CTPOCHUC U Oomoyioruyeckas POJib

94

[IpakTnueckas padora Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 33714 110 TEMe
"A30TcoepKale OpraHn4ecKue
coequHeHus"

95

[IpakTnueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4d 110 TEME
"Pacrio3zHaBaHue OpraHUYECKUX
coequHeHnn"

96

KonTponbhas pabota no teme
"A30TCcoieprKallie OpraHn4ecKkue
coenuuenus"




97

98

99

OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCJUHEHUN U
METO/BI UX CUHTE3a —II0JIMMEPU3ALIUS U
ITOJIMKOHACHC AU

[Tnactmaccel. YTunuzanus u nepepadoTka
IlacTuKa

DnacToMepbl: HaTypaJbHbIA CUHTETUYECKUE
Kayuyku. Pe3una

100

101

102

BoisiokHa: HatypanbHbIE, HCKYCCTBEHHBIE,
cunretndeckue. [lonmmmeps crienuanbHOro
HAa3HAYCHUS

[Ipaktuueckas pabora Ne 6. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Pacnio3naBanue miaacTMacc U BOJIOKOH"

O0600611eHre U cucTeMaTU3allus U3Y4eHHOTO
MaTepuaia 1o Teme "BbICOKOMONIEeKYIsIpHbIE
coenuaeHud"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
uugposeie
o0pa3oBaTejibHbIE

pecypchl

Atom. CocTaB aTOMHBIX A1ep. XUMUYECKUI
anemMeHT. M3oTomnsl

CTpOGHI/Ie QJICKTPOHHBIX 000JI0UEK aToOMOB,
KBAaHTOBBIC YHCJIa

Knaccudukanus XMuMHYECKHX 3JIEMEHTOB (S-,
p-, d-, f-aeMeHThI)

PacnipeneneHue 371€KTPOHOB 110 ATOMHBIM
opouTaIIM

DeKTpOHHBIE KOH(PUTypaluy aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOSIHHUU

DJNeKTpOHHBIE KOH(PUTYpalluy HOHOB.
DNEeKTPOOTPULATENBHOCTD

[Tepuonnueckuii 3akon u [leprnonnueckas
cucTeMa XMMUYECKuX annemMeHToB [I. .
MenaeneeBa, CBsI3b C COBPEMEHHOW TEOpUEN
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHUYCCKUX DJICMCHTOB U O6pa?>yeMBIX nMH
IMPOCTBIX MU CJIOKHBIX BEHICCTB I10 I'pYyIIIaM U
neproam

Cucrematusanusa 1 0000IIeHNe 3HAHUH 110




10

TEMC

Bunnl xumnudeckou cBsi3u. MexaHu3MBI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoIeKyIspHbIC
B3aHUMOJICUCTBU

11

BaneHTHOCTP U BaJIECHTHBIE BO3MOKHOCTH
aToMOB. CBS3b 3JIEKTPOHHOHN CTPYKTYpBI
MOJIEKYJI C UX F€OMETPUUECKUM CTPOECHUEM

12

13

14

[IpencraBneHuss 0 KOMIUIEKCHBIX
COCIMHEHHSIX: COCTAaB U HOMEHKJIaTypa

BelectBa MOIEKyIsApHOTO U
HEMOJIEKYJIAPHOIO CTpoeHUs. TuIbl
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BELICCTB

ITonstue o AUCIICPCHBIX CUCTCMAX.
Hpe,[[CTaBJ'IeHI/Ie O KOJUIOMZIHBIX paCTBOpax

15

HcTuHHbIE pacTBOPHI: HACHIIIEHHBIE U
HEHACBILICHHbIE, PACTBOPUMOCTb.
Kpucrannoruaparst

16

17

18

CriocoObl BbIpayKE€HUS! KOHIIEHTPALlUU
pacTBOpOB

Pemenne 3aga4 ¢ MCoONb30BaHUEM MOHATHI
"MaccoBast 107151 paCTBOPEHHOTO BellecTsa",
"MoJiipHasi KOHIIEHTparus'"
Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKHUX BEILECTB

19

Cucrematusanus 1 0000IIeHNe 3HAHUH 11O
TEME




20

Kontposbnas padora mo temam "CtpoeHue
aroma. [leproauueckuii 3aKOH U
[lepuonnyeckas cucreMa XUMHYECKUX
anemenToB /. 1. Menneneesa", "Crpoenune
BemecTBa. MHOTrooOpasue BemecTs"

21

Knaccugukanus XuMHUecKuX peakuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU IIPH
XUMHUYECKHUX PEAKLUIX

22

23

TernoBsie 3 (HeKThl XUMUYECKUX PEaKIUH.
TepMmoxumuueckue ypaBHEHUS

Brraucnenus 1o YpaBHCHUAM XUMHNYCCKUX
peaKI_II/Iﬁ U TCPMOXUMUYICCKHUM YPABHCHUAM

24

CKOpOCTh XMMHYECKOU peakilnu, eé
3aBUCHMOCTH OT PAa3JIMYHBIX (PAKTOPOB.
Karanu3 u karaiu3aropsl

25

26

['oMoreHHbIe U reTeporeHHbIE PEAKIUI
ITpakTruyeckas padora Ne 1 mo teme "BnusHue

pa3nMYHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKON peakuun"

27

OOpaTumble U HEOOPATHMBbIE PEaKLIUH.
XHUMUYECKOE PAaBHOBECHE

28

29

[IpakTnueckas padora Ne 2 o reme "Bnusiaue
pa3anuHbIX ()aKTOPOB Ha MOJOKEHUE
XUMHUYECKOTO paBHOBECUS"

3J'IeKTpOHI/ITI/I‘-ICCKaSI Jucconuranms. CunbHbIC
U cl1a0ble QJICKTPOJIUTHI. CrencHb




IUCCOLIMAIIAN

Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX

30 pactBopoB. Bomopoauerit mokasarens (pH)
pacTtBopa

31 I'mpponus coseld. Peaknuu, nporekaronme B
pacTBopax EKTPOJIUTOB
[IpakTrueckas padota Ne 3 o Teme

32 "XUMHYEeCKHE peakliuy B pacTBOpax
3JEKTPOJIUTOB"

13 OKHUCINTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
Bakneiinme oKucIuTenu 1 BOCCTAHOBUTETN

34 MeTo/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0)
Oananca

35 DIEeKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB

36 Pemenuie 3a1a4 pa3mu4HbIX TUTIOB

37 Pemenne 3ama4 pasnuyHbIX TUIIOB

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

39 KonTponbHas padbora no teme "Xumuueckue
peakuun"
[Tonoxenue Hemeramios B [lepuoanueckoit

40 cUCTeMe XUMHUecKux aemeHTos 1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. du3nyueckue cBONCTBAa HEMETAIIOB

41 AnnoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOpoJia, cephl, hocdopa u yrieposaa)

4 Bomopon: nonydenne, puznueckue u

XMMHYECKHE CBOMCTBA. [ 'napubl




43

44

45

["ayioreHsl: HaX0XICHUE B MPUPOJIE, CITOCOOBI
HOJIY‘-IGHI/ISI, (I)I/ISI/I‘ICCKI/IG U XUMHYCCKUC
CBOMCTBA

lManorenoBoopoabl. Baxknenue

KHCJIOPOJICOACPIKAIITNE COCTUHECHUS
rajJloreHoB

JlabopaTopHblie 1 MPOMBIIIIICHHBIE CTIOCOOBI

IIOJIYUCHH A I'aJIOT'CHOB. HpI/IMeHeHI/Ie
TaJJOr€¢HOB U UX COG)II/IHGHI/Iﬁ

46

[IpaxTnueckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
"T"anmorensr"

47

48
49

Kucnopoa: nabopatopHbie U IPOMBINIUICHHBIE
CTIOCOOBI OTYYCHUs, PU3NIECKUE U
xumuyeckue cBorictBa. O30H. [Ipumenenue
KHCJIOPO/Aa U 030HA

OKcuibl ¥ NEPOKCHIBI

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

50

51

Cepa: HaxOXJ€HUE B PUPOJE, CIOCOOBI
HOJ'IyquI/IH, q)HSI/IIIGCKI/Ie U XUMHNYCCKHUC
CBOMCTBA

CepoBoniopo, cynbhuabt

52

Kucnopozconepxaiiye COeIMHEHUS CEPBI.
Oco0eHHOCTH CBOMCTB CEpHON KUCIOThI

53

54

ITpakTuyeckas pabora Ne 5. Pemenue
JKCIEPUMEHTAIIBHBIX 3a7a4 1o Teme "Cepa u
€€ CoeIMHEeHUS"

A3OT: HaX0X/IEHUE B MIPUPOJIE, CLIOCOOBI




noTy4eHus1, GU3NIECKUE U XUMUICCKHE
CBOMCTBAa. AMMMAK, HUTPUJIBI

Kucnoponconepkaniue coeTMHEHHS a30Ta.

55 . .
Oco0eHHOCTH CBOMCTB a30THOM KUCIOTHI

56 [TpumeHeHue a30Ta M €ro COeAMHEHU.
A3OTHBIE Y10OpEHHS
dochop: HaxOXKIEHHUE B IPUPOJIE, CIIOCOODI

57 MoJy4YeHus, GU3NIECKUE U XUMHUYECKHUE
cBoricTBa. @ochuast u hochun

53 Oxcunsl hocdopa, pochopconepxaine
kucnoTel. Conmu pocopHOI KUCTOTHI

59 [Tpumenenue pochopa 1 ero coeAMHEHUIA.
dochopHbIe yI0OpeHHS
[IpakTuueckas paborta Ne 6. Pemenue

60 AKCIIEPUMEHTAIIbHBIX 337124 110 TeMe "A30T U
docdop u ux coequHeHUS"
VYraepo: HaXoXIEHUE B IPUPO/IE,

61 aJUIOTPONHbIE MOU(pUKALUY; (pU3nUecKue u
XMMUYECKHE CBOWCTBA, TPUMEHEHHE

2 Oxcun yrnepona(1l), 0f<c1/m yrnepona(IVv),
yrojibHast KUCJI0Ta U €€ CoNu

63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
KpemHuuii: HaxoaeHue B pupojie, CocoObl

64 NOJTy4eHUsl, PU3NUYECKUE U XUMHUYECKHE
CBOMCTBA

65 Oxcun kpemuusi(I1V), kpeMHueBas Kuciora,
CHIIUKATBI

66 [IpuMeHeHne KpeMHUS U €T0 COCTMHEHUM.




67

CTCKJIO, €ro MoJy4€Huc, BUbl CTCKIIA

Pemenue 3aa4 pa3jInuYHbIX TUIIOB

68

69

CucreMmaruzanys 1 00001IeHe 3HAHUH 10
TeMme "Hemeraminr"

Kontponbnas padota no teme "Hemeramibr'

70

71

72

AHanu3 pe3yiabTaToB KOHTPOJIBHON PabOTHI,
KOPPEKIHsI OINO0K

[Tonoxxenue metaiuioB B [lepuoanyeckoii
CHCTEME XUMHUECKUX IEMEHTOB.
OCOoOEHHOCTH CTPOCHUS SJCKTPOHHBIX
000JI0YEeK aTOMOB METAJLJIOB

OO6mue GpuznuecKkre CBOMCTBA METAIIOB.
[IpuMeHeHne METaIIJIOB B OBITY M TEXHUKE

73

CmuiaBsl MeTasuioB. Kopposust metamios

74

75

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

DNEKTPOXUMHUECKUN Psiji HAPsLKEHUN
MeTauioB. O0IMe criocoObl MOTydYeHUs
METaJJIOB

76

OO6mas xapakTepucTuka MetamioB [A-rpynmnsl
[lepronnveckoit cUCTEMBI XUMHUYECKUX
anemMeHToB. Hartpuii n kanmii: noiay4yeHue,
¢du3nyeckre 1 XUMHUYECKHE CBOMCTBRA,
IIPUMEHEHHE MPOCTHIX BEILECTB U UX
COCIMHEHUI

77

O6m1as xapaktepuctruka MetayoB ITA-
rpynisl [leppoauyeckoit cuctemsl
XUMHUYECKHUX 3JIEMEHTOB. Maruuu 1 KaiabIlUii:
noJiydeHue, GU3NIecKue i XUMUIECKIe




78

CBOWCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COeIUHEHUN

XKécTtrocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS

79

80

81

AmoMuHUI: TIoNTydeHue, PU3nIecKue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
AMdoTepHbIE CBOMCTBA OKCHA M THIPOKCHAA
AITIOMUHUS, TUIPOKCOKOMIUIEKCHI aJTFOMUHUS,
WX IPUMEHEHUE

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

82

83

84

[IpaxTnueckas padora Ne 7. Pemenue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
"MeTaJiibl IJIaBHBIX OArpynmn"

OO61as xapakTeprcTUKa METaNIOB MOOOYHBIX
noarpynin (b-rpynm) [lepuoauueckoit
CUCTEMBI XHUMHYECKUX JICMCHTOB

duszndyeckre ¥ XMUMUUECKHE CBOMCTBA XpoMa
n €ro COCHHHCHHﬁ, HUX NIPpUMCHCHUC

85

Baxwnerime coeMHEHUs Maprasiia.
[TepmanranaT kayusi, €ro OKUCIUTEIbHBIE
CBOMCTBA

86

87

88

@u3nyecKne U XUMUYECKHE CBOMCTBA Kelle3a
u ero coenuHeHuu. Iloydenne u npuMeHeHne
CILIaBOB JKeJle3a

duznueckre 1 XUMUYECKHE CBOUCTBA MEIHU U
€€ COCIMHEHUH, UX IPUMEHECHUE
duznueckre 1 XUMUYECKHUE CBOMCTBA [IUHKA U

€ro COe,Z[HHeHHﬁ, HUX NPpUMCHCHHUC.
FI/I,[[pOKCOKOMHJ'ICKCBI OUHKa




[IpakTrueckas padota Ne 8. Permenue

89 AKCIEPUMEHTAIIbHBIX 337124 110 TEME
"MeTaiiibl TOOOYHBIX OArpyHH"”

90 Pemenue 3aga4 pa3nuyHbIX TUIIOB

01 O06o0mIeHne 1 cuCTeMaTU3aIs U3YYeHHOTO
Marepuaia mno teme "MeTaisr"

92 KounTponbhas pabora no teme "Metanmibt"

93 AHanu3 pe3yabTaToB KOHTPOJIBHON padoTHI,
KOPPEKIHsI OIIHOOK
Poine xumMun B obecrieueHIH yCTOWYNBOTO

94 pa3Butus yenoeuecTBa. [loHsTHE O HAyUYHBIX
METOJIaX UCCIIEI0BAaHUS BEIIECTB
Hayunsle npuHUHKITBI OpraHU3aluu

95 XUMHUYECKOTO MTPOU3BO/ICTBA.
[IpombliieHHBIE CIOCOOBI MOTYYEHUS
BaXKHEHUIIINX BEIIECTB

96 XUMUYECKOE 3arpsI3HEHUE OKPYKAIOLIEN
CpEBl U €T0 MOCIEACTBHUS

97 XuMus U 3710pOBbe yesnoBeka. JIekapcTBEHHbIE
CpeacTBa

03 Xumug . Poab xumun B o0ecrieueHnu
MUIIEeBON O€30MacCHOCTH

99 Kocmernueckue u napromepHbie CpeicTBa.
briToBas xumus
X¥MHS B CTpOUTENBCTBE. BaxkHelmue

100 CTPOUTEIBHBIE U KOHCTPYKIIHOHHBIE

MaTCpHraJibl

101

XUMHS B CEIBCKOM X03siiicTBe. OpraHnnyeckue




Y MUHEpaJbHbIe yI00peHUS

102 Cucremaruzanys 1 00001IEHUE 3HAHUMT 10 |
TEME

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

VYMK B coorBeTrcTBUH ¢ PT'OC

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

VYMK B coorBercTBHU ¢ PT'OC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://chem-ege.sdamgia.ru/

https://fipi.ru/oge/otkrytyy-bank-zadaniy-ogett!/tab/173942232-4

https://resh.edu.ru/
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