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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOTO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yu€rom Konnenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIIIYOJNIEHHOTO W3Y4YEHHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uIbHOrO OOy4YeHHUs, TPU3BAHO OOECHEYUTHh O0OIIE0O0Pa30BATENbHYIO U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix mnpodeccruoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS] OJTHON M3 MPUOPUTETHBIX AUCITUTLIINH.

B mporpamMmme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
HOJpOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHWUN K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIIHMH:

e uH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOopoill oOecredynBaer
MOJIYYCHUE TPENCTaBICHUS O IIENIAX, COJACpX aHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PA3BUTHUSL 00YUAIOLIMXCSl CPEACTBAMU MIPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/IeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS M TMOCJIEAOBATEIBLHOCTH
U3y4YeHHUs Y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIBHONM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyaroluxcs B
paMKax WTOTOBOM arrectanud B (OpME EIUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Iporpamma ajis yriryOJI€HHOTO U3YUCHUS XUMUH:



e YCTAaHaBIMBAET MHBAPHAHTHOE MPEIMETHOE COJIEep)KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e Ja€T NMpHUMEpPHOE pachpeereHue Yy4eOHOro BpPEeMEHH, PEKOMEHIYEeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3aJa4 U3y4eHHUs MpeaMeTa
Ha yriayOJE€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CHCTEME
cpemHero oOmiero 0o0pa3oBaHHS, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIpOrpaMMBbl CpeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4E€TOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUN  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe IO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TMpeleilaMyd yCTaHOBJIEHHOM MporpaMMod MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEpKaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HANpPABICHUEM KOHKPETHOTO
npoduis 00ydeHHs.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TNPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeaHEro oobmero oOpa3oBaHUs
XUMHSL Ha YpOBHE YINIYOJNEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATaloM  MOJYYEHUS  XUMHYECKOTO
oOpa3oBaHHs B paMKaxX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro MpodhecCHOHaIbHOTO
oOpa3zoBanus. B 95Toll CBs3M M3yueHHE MpeaMeTa «XUMHs» OPUEHTHUPOBAHO
OpPEUMYIIECTBEHHO Ha pacllUpeHue U  YIIyOJeHHe TEOpeTUYeCKOr U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN MPoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonaabsHOTO 00pasoBaHus. Hapsmy ¢ aTum,
B cBete TpeboBanuit ®I'OC COO k miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM MPOTPpaMMBI CpPeAHEro o0Iero oOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOyJarommxcs, Ha (OPMHUPOBAHUE Yy HHUX
OOIIEMHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONIMX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YeHHUs
ABIIAIOTCSA YIUIyOsn€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
HeopraHudeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOM
OpraHu3allud COJAEpPKaHUA JTUX KypCOB B IMpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel noJiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETa.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JONOJHEHHE, I103BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3yYeHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COCAMHEHUN HAa OCHOBE PACIIMPEHUS U YIiIyOJIeHUsA
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoauHamMuKku. WM3ydenme mnepuommueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsl CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUMOB  peakuul  JomojiHgeTcs  (OpPMUpPOBAHMEM  TpPEACTaBICHH 00
IEKTPOXUMHUYECKUX IPOLECCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenserca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [T KJIACCOB ONpeeIEHHOTo mpoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOumel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXKHbIE IIpeaMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3NYECKOro npoduiis 0oJbInoe
3HaueHUEe OYIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpelMeTa B JaHHOM cllyyae akLEeHT OyJeT ciaenaH Ha OOLIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MAacCbl U JHEPruHU, 3aKOHbl TEPMOJMHAMHKH, 3JIEKTPOJIM3a, IMPEICTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B coAepKaHHM TMpeaMeTa Uil KIacCOB XHMHUKO-
Ounonornyeckoro npoduiist OONbIIUNA yAENbHBIA Bec OyleT MMETh OpraHuyeckas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it Oojiee
OOCTOSITEIPHOTO ~ PACCMOTPEHHMSI XMMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBbI, B COCTaB KOTOPOM BXOHST, K MpPUMEpPY, 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 TPOIecCOB (POTOCUHTE3A, IBIXaHMUSI, 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 YYEOHBIMM TIPEAMETAMU, BXOSAIIMMH 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 CpejHero ooOiero oopasoBanus (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 3a7auv Ha YIIYyOJIEHHOM YPOBHE U3YYEHHS IMIpeAMeTa TMperoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEJICTABICHUN: O MaTepUaIbHOM €IUHCTBE MHUDAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIEHUM MPUPO/IBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poid B oOecrnedyeHuu
YCTOMYMBOTO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEHICHHH  MPOOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHNN HOBBIX MAaT€pHUaOB, HOBbIX UICTOYHUKOB YHEPTUH, B
o0ecreYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TAaKXKE JKOJIOTUYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MIPUPOTHOM Cpe/ie;

e OCBOCHHME CHCTEMbl 3HAHWM, JIEKAIMMX B OCHOBE XHMHUUYECKOHN
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUpa: (yHIaMEHTAIbHBIX
MOHATUH, 3aKOHOB M TEOPHUM XHMHUHU, COBPEMEHHBIX NPEIACTABICHUU O
CTPOEHHM BEIIECTBA HA pa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJIMOJICKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHUX PEAKLHH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W AUCIIEPCHBIX CHCTEMax, 00 00muX
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 SIBJICHUW, UMEIONIMX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO PEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCTICICTBUI
OBITOBOM W TPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOU3BOJICTBOM, HCIOJB30BAaHMEM U  IepepaboTKon
BEIIICCTB;

yIIyOJICHHe  TPEJCTaBJICHWM O  HAyyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX I TPUOOPETCHHS YMEHUH OpPHEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IIPHUPOJIC, B IPAKTUYCCKOM JICATEITBHOCTH M MTOBCETHCBHOM KH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMHA LENOCTHOM CHCTEMBl CPEIHEro oOuero oOpa3oBaHUs NpPH WU3YYEHUU
npeaMera  «XuMUS» Ha  YIUIYOJEHHOM ypoBHE OCOOYI0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKUe LEeNU U 331a4H, KakK:

BOCIHUTaHUE YOCKIAEHHOCTH B TIO3HABAEMOCTU SIBJICHUM MPUPOIBI,
YBOKEHHUS K TMPOLECCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKJIAAHBIX HCCIEIOBAHUNM B XWUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHWIO M TIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueTI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKUX
criocoOHoOCTe oOydaroruxcsi, (OpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHSI K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BAHUIO Kak
YCJIOBHUIO yCHENTHOM Mpo(dheCCHOHANTBHON U OO0IECTBEHHOM JEeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

dbopMHpoBaHUEe yYMEHUH M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPHI, TPUOOPETEHUE OMbITa OOLIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN JAEITESIbHOCTH.

OO61iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJII U3YYCHUS XUMHH Ha yTIyOJIeHHOM
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).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEKTPOHHOE CTPOEHHE aToMa YIJIEpOAda: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbIN). TUIbBl MNEpEeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3El B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM panukaie, HykiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIIEHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Bunabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe A(H(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3P PEKTHI).

[IpeacraBnenne o KilaccupUKAMK OpraHuyeckux BeniecTB. IlloHatue o
dbyHkuuonagsHOM rpymnme. ['omomnorus. ['omonorudeckue psiapl. Cucrematuueckas
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

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

OKCIIEpUMEHTAIBHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OPraHWYeCKHX BEIIECTB W MaTepuajaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpEeBaHUU
(rutaBieHue, OOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJENEeH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii ps ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3annsl aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzoMepusi. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKJIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QlKEHOB, Sp*-
rudpuan3anys aTOMHBIX opOuTtaneil yriepona, o- U n-cBi3u. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHUS, 3aMEIIECHUS B O-IOJOKECHHE
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 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoenunenne. Ilonumepuzamnus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30MepUsl. DIIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, Sp-
ruOpuau3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHUs, JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psij apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJeKylbl OeH3ona. du3nyeckue CBOICTBA apEeHOB. XHMHYECKUE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHs B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM paguKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposia. CriocoObl NOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslil yrojib 1 npoAyKTsl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKTY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa wWIENOYd. B3auMoaelcTBUE IUTAIOTEHAIIKAHOB C MAarHue€M W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

DKCIepUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEeBpaIlCHUN:
n3ydeHue GU3NIECKUX CBOMCTB YTIJIEBOJOPOIOB (PaCTBOPUMOCTH), KAYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kajids, B3aWMOJICUCTBUE AallETUJICEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEILECTBAX, MOJY4YEHUE ITWICHA U
M3YYEHHUE €ro CBOMCTB, O3HaKOMiieHHE ¢ KoyuieKiusMu «HedTb» u «Yromby», ¢
oOpa3llaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICJIMPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kanue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HAa MpUMEpe
METaHOJIa W J3TaHojda). ['oMonorumdeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccupukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakiys Ha OJTHOATOMHBIE CIIUPTHI. J[€MCTBHE 3TaHOIa U METAHOJIA
Ha opranm3M uenoBeka. CrnocoObl MOMy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUM 3aMEUICHUS, B3aUMOJICHCTBUE C OPraHUYECKUMHU
W HEOPraHWYEeCKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TNPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHE TUIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cpoiicTBa (PpeHosa. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0Osb! osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoia.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifbl albJIeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB.  XUMHYECKHME  CBOICTBAa  aJbJErMJAOB U  KETOHOB:  pPEaKUUU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKUN Ha AJIbJETH/IbI.
Crioco0b!I oJTyyeHus: ¥ IPUMEHEHHUE aJbAETUAO0B U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHKIaTypa. Pusndeckue cBONCTBA
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BoIOpOAHBIE CBA3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKAINM, PEAKUUU C YYaCTUEM YIJIEBOJOPOIHOIO paauKaa.
Oco0OeHHOCTH CBOWCTB MYypaBbUHOM KHUCHOTHL. IloHATHE O TPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKHX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONeH068as KUCIOThl. CriocoObl OJTyYeHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxsble 3¢pupbl. ['oMonorudeckuil psina, oOwmwas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3NYecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ieioyHoi cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpb11a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOTOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapubl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxOoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuapl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIIMEe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B mpupoje u npuMmenenue. [lonucaxapuapl: Kpaxmal,
IJIMKOTEH W 1eumoio3a. CTpoeHue MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0T03bl.  PU3MYECKHe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHUe >PHUpoB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUN:
PaCTBOPUMOCTD PA3IMYHBIX CIIMPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHJIOBOTO CIIMPTA B AJBJIETUJ HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
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 ¢ TuiapokcugoMm meau(ll), BzaumoneincrBue
KpaxMalila ¢ MOJIOM, PEUICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TemMaMm «CHupThl U
benonb», «KapooHoBbie KUCIOTHL. ClI0KHBIE 3DUPBD.

A3oTcoaepxaliye OpraHuvecKue coeJUHEeHUsI.

AMUHBI — OpraHUYeCcKue MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMHHOB:
anidaTtuyeckue W apoMaTUYECKue; IEepPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Moiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NUYECKUe
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomarudeckoro psga. CrpoeHue
aHwIMHA. B3auMHoe BIusiHUE TPyl aTOMOB B MOJIeKyJie aHWINHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHE anudarnyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHOKHCIHOTEL.. HOMeHKaTypa u nzoMepusi. OTaenbHble IPEICTaBUTENN O
AMUHOKHCJIOT:  TJIMUMH, aJaHuH. @U3NYecKHe CBOMCTBA  AMHHOKHCIIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJHUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TpPETUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KAueCTBEHHbIC PEaKLUU Ha OCJIKH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
pacTBOpeHHE O€NKOB B BOJE, JCHATypauus OENKOB IMPH HarpeBaHUM, LBETHBIC
peakuuu Ha O€JKH, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3ajad [0 TeMaM
«A3zoTcomepkalpe — OpraHhyeckue — coeaumHeHus» U «Pacmo3naBanume
OpPTraHUYECKUX COCTUHEHUIN.

BricokoMoJIeKyJIAPpHBIE COeIMHEHHS .

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALINN, CPEIHAS MOJIEKYJIIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3AITIS U TIOJTUKOHICHCAITHS.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
NOJIUBUHWIXJIOPU, TMOJUCTHPOJ, MOJIUMETHIMETAKPWIAT, MOJUKapOOHATHI,
noJiMdTUIeCHTepePTanar). Y Thin3alus 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepst CHEIUATBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

DKCIepUMEHTAIbHBIE METOABl HM3YYCHHsI BEIIECTB M WX IIPECBPAIICHUIA:
O3HAKOMJIEHUE ¢ o0pa3llaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4dyKoOB, pEIICHHE OJKCIEPUMEHTAJIbHBIX 3a7au 1o Teme «Pacrno3naBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MacCOBBIM  JIOJIIM  JJIEMEHTOB, BXOMSIIUX B €ro COCTaB, HaXOXJICHUE
MOJIEKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peaKknuu W/WINM HCXOMHBIX BEIIECTB, YCTAHOBJCHHUE CTPYKTYpPHOU (HOPMYIIBI
OpPraHMYEeCKOr0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB
MOJIYYCHUSI, OMpENeNieHne JOJM BBIXOJIa TPOJYKTAa PEAKIMH OT TEOPETHUYECKU
BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmsi MeXIPEIMETHBIX CBsI3€H MPU M3yYCHUH OPTaHUYECKOW XMMHUH B
10 xmacce OCyIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX ECTECTBEHHO-
HAyYHBIX TIOHSATHH, TaKk ¥ TIOHSATUH, TPHUHATHIX B OTAEIBHBIX MPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHWE, HAYIHBIA (DaKT, THUIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0JICHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJICTTUPOBAHHE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
OPHEPreTUYECKUN ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BCIECTBA, (PM3WYCCKHE BEIIMYWHBI, CIUHUIBI WU3MEPCHHUS, CKOPOCThb, DHEPIHS,
Macca.

buomorus: kierka, opraHum3M, JKOocHcTeMma, Owocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHUCIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

TexHomorus: MUIIEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIE YHUCA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukamms XuMrUiecKiux 3J€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaIluu HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NEpUOAUYECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpyndnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMH4YecKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJECHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrusl U IuHa CBs3U. [10osIpHOCTD, HATIPABJIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BonoponHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

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

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

BemectBa  MOJNEKYJIApPHOTO UM HEMOJIEKYJISAPHOTO  CTPOEHHUS.  THUMBI
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALlUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTEINIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluidi B HEOPTraHMUECKOH U OpPraHUYeCcKOM
XUMHH. 3aKOH COXPaHEHMS MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAILICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XMMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['omoreHHbIE U reTeporeHHbIe peakiuu. KaTanus u kaTaan3aTopsl.

OO6paTuMble 1 HeoOpaTUMBIE peaKIMi. XUMHUEeCKoe paBHOBecre. KoHncraHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM claOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHST U BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U X IMPEBpaIlCHUI:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHNE PEaKIIii HOHHOTO OOMEHa, OnpeieNieHue
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS PA3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW PEAKIUU U TOJIOKEHHUE XUMHUUYECKOTO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3NUeCcKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINHUSI HEMETAIJIOB (Ha MpUMEpPE KUCIOpOAa, CEpPhI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢usndeckue M XHMHYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBAa. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxaeHue B MpUpoie, CIOCOOBI MOJydeHUs, (HU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ anoreHoBoAopobl. BaxkHeune KUCIOPOACOACpIKAIIUE
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyUCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. OuU3nyeckrue U XMMUYECKHME CBOWCTBA M INPUMEHEHUE KHCIOPOJA 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. OCOOEHHOCTH CBOICTB
cepHoU KucnoTel. [IpuMmenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHnue B mpupojie, CHOCOObI MONy4YeHUs, (U3UMUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHue a3ora
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MONMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxA€HUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnHas kucimota u eé€
COJM. AKTHBUPOBAaHHBIA yroisb, aacopOuus. dymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (PU3MUECKHEe U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHUCIIOTA, CUJIHKATHI.
[IpumeHeHne KpeMHus U ero coeAnHeHuil. CTeKII0, €ro NoJay4yeHne, BUbI CTEKIIA.

[Tonoxenne MeTtamoB B [leprnoanveckoil cucTeEMe XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznueckue cBoicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CruiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampsbkeHud  MetauioB.  OOIIue  CrnocoObl
NOJIy4eHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3allUMTHI OT
KOPPO3UHU.

Oo6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMUYECKUX dieMeHToB. Hatpuil u kanuii: mnonydeHue, (QU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB IIA-rpymnmer [lepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (U3NYecKue u
XUMHUYECKHUE CBOMCTBA, INPUMEHEHHE NPOCTBIX BEIIECTB M HX COCIUHEHUMU.
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILIIEKCHI aTFOMUHU.

OOmast xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymnm)
[leproauyeckor CUCTEMbI XUMHUUECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCcuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

@u3znyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckne U XMMUYECKHE CBOMCTBA jKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xeme3a
Y €r0 CIUIaBOB.

Pu3nyYeCcKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCUA UHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCHEPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIICHUI:
u3yueHHe oOpaslloB HEMETAJIOB, ropeHue cepnl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3yYECHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO MCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHE aHUOHBI, KATHOH BOJIOPOJIa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenn», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAUHEHUSN,
«Mertaibl TIaBHBIX TOArPYIID», «MeTamibl HOOOYHBIX NOATPYIID.

XuMus M KU3Hb.

Ponb xumum B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonsTue
O HAyyHbIX METOJaxX IIO3HAHHWS U METOAOJOTMHA HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIKIIBI OpraHU3alMi XUMHUYECKOT0 TPOU3BOACTBA. [[poMbIlIeHHbIE
CIOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMblIliieHHbIE CITOCOOBI MOJYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpepl M €ro IOCIEICTBUS.
Posb xumuu B 006ecrieyeHMH SHEPreTHYeCcKoi 0€30MacHOCTH.

XuMHsi H 340poBbe uesnoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUILIUHBI.



X¥UMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC J00aBKU. Poib XumMum B
o0ecrieuyeHn MUIIeBO 0€3011aCHOCTH.

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

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

XUMHUS B CEIBCKOM X03icTBe. OpraHndecKkre 1 MUHEpaIbHbIE YI00pEHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKa.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT U Y.

Pacuérnbie 3ana4n.

PacuéTel: Macchl BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0bEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJAYKTOB PEAKIIMHM, €CIU OJHO U3
BEILIECTB HMMEET NIpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEaKUUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJE pPACTBOpPAa C ONPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIW W MOJAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpPE, MOJM BbIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXOpeAMETHBIX  CBA3€M TMpU  H3YyYeHHH oOOlmed u
HEOpraHUu4ecKol XuMUM B 11 Kiacce oCyIIeCTBISIETCA Y€pe3 MCIIOJIb30BaHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeMeTax €CTeCTBEHHO-HAYYHOTO IHMKJIA.

OO61nue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kiaccu(uKalus, nepuogudHOCTh, HAOIIOCHHE,
HM3MEpEHHE, SKCIIEPUMEHT, MO/I€J1b, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJEKTPOH, 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 MTOPOJIbI, MOJIE3HBIC UCKOIMAeMbIe, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi TPOMBIIIIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepHuajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIICHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOACTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTUUYECKON KYJIbTYpPhI; CIOCOOHOCTh CTABUTh 11U U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD» OTPaKaIOT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M MPAKTUYECKOU JEATEILHOCTH
0Oy4JaronIuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHUSD»  OTPaKaIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTENbHOU JEATEIbHOCTH, B TOM
YUCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIIBHOCTH TIPU CO3AaHUU
y4eOHBIX MPOEKTOB, PEHICHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1ay, BHITTOJTHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHUS XUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh PE3yJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeCca M MO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHH M MOCIEIYIOIIEM
aHanu3e WH(POpPMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlNH, CBSA3aHHBIC C XUMUUYECKHUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

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

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUsI IEHHOCTEH 3/I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJItoicHUsT TpaBwiI 0e30MmacHOr0 OOpalleHUs C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TMOCJIEICTBUN W HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B PEUICHUH NPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGecCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUM TI0 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJISIM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaCKTOPUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
HKOHOMMYECKHX MPOIIECCOB HA COCTOSTHUE TTPUPOTHON U COLMAIBHOM CPEIbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U NMPEIOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJIOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUpPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKAlollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
MIPUPOITHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHUHU JJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXXHOM poJd B
CO3/JaHUM HOBOW 0a3bl MaTepUAIbLHON KYJIBTYpbl, B pEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€301acCHOCTH, B Pa3BUTUHN MEAUIIMHBI, 00E€CTICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs1 aHAJIU3a U OOBSCHEHUS SBJIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C 1EJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJb30BaTh XHUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

WHTEpeca K MO3HAHUIO, UCCIIEI0OBATEILCKOM IESITEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydaroMIMXcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpPaXKaroLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCleI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaroInXcs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU JACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSTUS JJISI OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUM;

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

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJIeHHS (MHAYKTUBHbIC, JENYKTUBHbBIC, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSThH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIU, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XHUMHUYECKON



peakuuy — MpPU PEUIEHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKIHnii;

dbopMynTupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITETLHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUITAHUPOBAHUS M IPOBEACHHS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIupOBaATH
000O0LIEHMS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEILHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAsl JIUTepaTypa XMMHMUYECKOIO COJIEp)KaHHUsA, CIPaBOYHbIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OPMALIMIO PA3IMYHBIX BUJIOB U (OopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wHPOpPMAIUM, HEOOXOAUMOW JUIS BBIMOJHECHHS YYEOHBIX 3aaad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMabHYIO  (QOpMy  MpelCTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

UCIIONb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: MpPUMEHATh MEXIpeAMeTHbIe ((Dusuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyJibl, a0OpEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)I(I[3€MOﬁ TEMBI B X0J€ AUaI0ra W/ uam
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3EHTAIMel pe3yJIbTaTOB IMO3HABATEIBHOU JAESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaanu3alud yueOHOro NpoeKTa, 1 (PopMyJIUpOBaTh BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CyX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIe 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTb, ONpeAeisas €€ LelM W 3a7add, KOHTPOJUPOBATH U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN Ccroco0 HX pemeHuss ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHUSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMbl IO XUMUU Ha YriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAHEro oOIero oOpa3oBaHUs BKJIIOUYAIOT CHEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUSI, YMEHHS U CIOCOOBI JEHCTBUI
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUU B Pa3IMYHbIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XUMuUel. B
nporpaMme MO XHMHHM TPEIMETHbIE pPEe3yJbTaTbl MPEACTABICHBI IO TOJaM
U3YYEHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpPaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HayK M €€ POoju B 00ECIEeUeHUU YCTOWYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIreTUYECKOU U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn pPalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHPOBAHUNM MHUPOBO33PEHUS U OOIIEH KyJIbTYpPHI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMe MOHATHS — XUMAYECKUM AJIEMEHT, aTOM, JIpO U 3JIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTICPOIHBIN CKeNeT, (YYHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEOUHEHHs, MOHOMED, MOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpaleHUs] DHEPrUM TMPH XUMUYECKUX pEaKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHMUSI, JIXKAIIHE B OCHOBE
MOHUMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKHX PEaKlNil, TEPMOJUHAMHUYECKUX M KHHETHUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opueHTanTs! 1 u Il pona);
(aKTOJOrMYECKHE CBEJCHMSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIB30BaHUN BAXXKHEUIIIMX OPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATETbHOCTH  4eJOBeKa, OOMMX  HAy4YHBIX  NPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJIb30BAaTh COOTBETCTBYIOUINE MOHATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuueCKUX
BEILIECTB;

COCTaBJISAITh YPaBHEHHS] XUMUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX pEeaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUH;



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

c(hOpPMHPOBAHHOCTh YMEHHUMN: yCTAaHABIHMBATH MPUHAJIC)KHOCTh M3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy MU CTPOEHUIO K OIpPEICIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA ITI0 CHUCTEMATUYECKOMN
HoMeHknatype (IUPAC) u npuBoauTh TPUBHAIBHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEJACTABUTENICH OPraHMYECKUX BEIIECTB (ITUJIEH, alleTUJIEH, TOJYOJ, TIULEPHUH,
ATWICHIJIMKONb, (eHos, (QopManbIerujl, aueTaabIerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWUI, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpPraHUYECKUX COCJIMHEHMUSX (KOBAJICHTHAas M WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJKAHOB, [IUKJIOATKAHOB, aJIKEHOB, aJIKaJIMECHOB,
QJIKUHOB, apPOMATHYECKHUX VYTJIEBOJIOPOJIOB, CIUPTOB, QJIbJCTUIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ TE€HETUYECKYIHD  CBSI3b  MEXKAY  HUMH  ypPaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHl C HCHOJIb30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEPKIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U M-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepadboTKH U
MPAKTUYECKOE TPUMEHEHUE TPOIYKTOB NEPEePadOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUUW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHbBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CIEJACTBEHHBIX CBA3EH — JJIS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIU;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU IPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHWS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPO/LY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PacuU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMK C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, 00OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHl MO HAXOXKICHUI0 XMUMHUYECKOU
dbopMysIBI BEMIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepadoTKOM
BEILIECTB, UCMOJb30BATh MOJYYECHHBIC 3HAHUS JISl IPUHSITUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJIUTH
XUMHUUYECKUU DJKCIEPUMEHT (MOJyYeHUE U HU3YYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTIJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAacCIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpalieHusi ¢ BeHeCTBaMU M JIA0OPAaTOPHBIM O00OpPYIOBaHUEM,
dbopMynUpoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIATh B pa3IudyHoON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa KOJIOTHUYECKH 11e7IeCO00pa3HOT0 MOBEACHUS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKAroUIeh
MIPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JEUCTBUS Ha JKUBBIE OPTaHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TToka3zaresns [1JIK;

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

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBath €€ M MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOI 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmIass u HeopraHumdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJIi B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEHICHUU TPOOJEM HKOJOTUUECKOM, PHEPreTUYECKOM U MHUIIEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECIEYEHUM PAI[MOHAIBHOTIO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEeH KyJIbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SIpo aToMma,

M30TOIIbI, 3JIEKTPOHHAsI 000JI0YKA aToMa, S-, p-, d-aTOMHbIE OpOUTaIN, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pPacTBOpP, 3JIEKTPOIUTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JIUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOIUTHUYECKOW IUCCOLMAIUU, MEPUOAUUECKUIA
3akoH J[.1. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JEKallMueé B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOEHUMU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMHUYECKMX M  KHHETUUYECKHUX 3aKOHOMEPHOCTAX  HX
MPOTEKAHMS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIb30BaHUN BAKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MPEBpaIlCHUIH;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUSI ONPEIEISATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3HM (KOBAJEHTHAs,
WOHHAs, METa/UIMuecKas, BOJIOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSCHATh 3aBUCHMOCTH CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

cOPMHPOBAHHOCT, ~ yYMEHHWH:  KIacCU(PHUIMPOBATH:  HEOPTAHUUCCKHEC
BEILIECTBA I10 UX COCTABY, XUMUYECKHE PEAKIIUU 110 PA3JIMYHBIM MPU3HAKaM (UUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3()QeKTy peakiuu, U3MEHEHHUIO
CTEMICHEM OKHUCJICHUS HJIEMEHTOB, OOpAaTHUMOCTH, YYacTHUIO KaTaju3aTopa u
JIPYTHE); CAMOCTOSATEIILHO BHIOMPATh OCHOBAHUS M KPUTEPHUU TSl KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINIM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI EPUOIUIYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh »JJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHUX 3JJIEMEHTOB II€PBOTO—YETBEPTOrO IEPUOJIOB
[Tepuognueckont  cucremsr .M.  MengeneeBa,  UCHOJB3Ys  TOHSTHS
«QHEPTreTUYECKUE YPOBHU», «IHEPIETUUYECKHUE IMOJYPOBHU», «S-, p-, d-aTOMHBIE
opOuTanM», «OCHOBHOE€ MU BO30YXKJIEHHOE DSHEPreTUUYECKHE COCTOSIHUSI aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKJY HEOPTraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEAaKUMH  THUAPOJIW3A;  peaKuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITMHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW PpEaKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue Hay4yHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; 1EJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

chOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOAEHUE, W3MEpPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUHN, HMMEIOIMMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTU YEJI0OBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTHL pACUETHl: C HCIOJIb30BAaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALUs;
Macchl BEIECTBa WM 00BhEMA ra3a Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
wi 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro 3¢ dexTa
peaKIuy; 3HAYEHUS BOJOPOAHOrO IMOKAa3aTessl pacTBOPOB KHCIOT M IIEJIOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEaKIUM, €CIM OJHO M3 MCXOJHBIX BELIECTB JJaHO B BHJIE pacTBOpa C
ompeeIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WIIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOJAYKTa pEaKIuH;,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (NIPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPAKIAECHUE KaUeCTBEHHOIO COCTaBa HEOPIaHMYECKUX BEIIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIBI) HWHIWKATOPOB, W3YyYCHUE BIUSHHUSI
pa3MMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakIuu, peIICHHE
AKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertamey u  «Hemeramis»y) ¢
COOJTI0/IEHEM TpaBUil O€30MacHOTO OOpaIIeHHs C BEIIECTBAMH U JIA0OPATOPHBIM
obopynoBanueMm, (HOpMyIupoBaTh IIedb HMCCIIENOBAaHUS, TMPEJACTABISATH B
paznu4HON (opMe pe3yiabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoM M j1abopaTopHBIM 00OpyJOBaHUEM, OOpaIieHHs] C BEMIeCTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeapl W JOCTHKEHUA €€ YCTOMYMBOIO Pa3BUTHSA, OCO3HABaTh OIACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UCTOUYHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JaUTepaTypa, CpelcTBa MaccoBoil uHbopMmaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 HH(pOpMaIuio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHUE

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
[IUKIIOATKAHbI
5 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 14 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApomaTrdecKkue yrieBo0pOIbl (apeHbl) 8
24 IIpupoaHbIE HICTOYHHUKH YTIIEBOAOPOJOB U UX 4
nepepaboTka
2.5 l"anoreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1
Hroro no pazneny 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
Pa3zaea S. BeicokoMoieKyIsIpHbIE COeINHEHUS
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
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

wn Tema ypoka

IIpenmeTt u 3HaYEHUE OPraHUYECKON
XHUMUH, TIPEJICTABIICHHE O MHOTO00pa3uu
OPraHMYEeCKUX COCTUHEHUMN

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

DJIEKTPOHHOE CTPOCHHE aTOMa Yriepoa
(ocHOBHOE M BO30YXKIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepo/ia

XuMuuecKasi CBsizb B OpPraHM4ECKHUX
coeIMHEHUSIX. MexaHu3Mbl 00pa30BaHUs
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYECKUX
coenquHenuil A. M. byrneposa

Buael uzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ }exTs B MONIEKyNIaX OPraHudecKuX
COCJIMHEHU U

[IpencraBnenue o kKIaccUPUKANA U

cucremarnyeckas HomeHkinatypa (IUPAC)
OpPraHMYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHU4ecKoi
XUMHUH




10

Cucremarusanys U 0000IeHNE 3HAHUHN 110
TEME

AJIKaHBI: TOMOJIOTHUECKHH psijI, 001Iast
dbopmysa, HOMEHKJIaTypa U U30Mepus,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYIT

duznueckre 1 XUMUYECKHE CBOMICTBA
AJIKaHOB

11

12

13

HaxoxaeHnne ajkaHoB B Ipupoie.
CriocoObI mosTydeHus 1 IPUMEHEHNE
AJIKaHOB

[{uknoankansl: obmmas Gopmyna,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMUYECKHIX CBOMCTB, CITIOCOOBI
MOJTyYEHUS ¥ TIPUMEHEHHUE

Pemenne pacuéTHbIX 3a1a4 Ha
orpezeNieHue MOJIEKYIIPHON (HOPMYIIbI
OpPTaHMYECKOTO BEIIECTBA IO MACCOBBIM
JIOJIAM aTOMOB DJIEMEHTOB, BXOIAIINX B €0
coctaB. CucteMaTH3anus U 0000IIeHNE
3HAHUH 110 TEME

14

AJKEHBI: TOMOJIOTHYECKHH psifl, 001as
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CTpyKTypHas ¥ [UC-TPaHC-U30MEPHUS
AJIKEHOB

15

PuznyecKkue 1 XMUMUYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa




CrniocoOblI MoTy4eHus U IpUMEHEHUe

16 1
AJIKEHOB
[TpakTrueckas padora Ne 1 mo teme

17 "[TonydyeHue 3TUICHA U U3YYEHUE €T 1
CBOMCTB"
Pemenne pacy€THbIX 3a1a4 HA

18 OTIpeIeIeHUE MOJICKYIJIIPHON (hOPMYJIBI 1
OpPraHMYECKOI0 BELECTBA
AJKagueHbl: CONpPsKEHHBIE,

19 M30JIMPOBAHHbBIC, KYMYJIMPOBAHHBIE. 1
Oco0eHHOCTH ANEKTPOHHOT'O CTPOEHUS

20 XUMHUECKUE CBOICTBA CONPSHKEHHBIX |
JTUEHOB

)1 CriocoObl nostyyeHus 1 IpUMEHEHNE |
JIKaJUCHOB
AJKUHBI: TOMOJIOTHYECKUH psijl, oO1ias

” dbopMyia, HOMEHKJIAaTypa, dJIEKTPOHHOE U |
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL,
¢du3nyeckre CBOUCTBA

23 XHUMHUYECKHE CBOMCTBA aJIKMHOB 1

24 KauecTBeHHBIE peakIMK Ha TPOMHYIO CBA3b 1

)5 CrniocoObl Mosty4eHus U IpUMeHEeHue |
AJIKUHOB

26 Pemenue 3anau: pac4€Tsl O ypaBHEHUIO |
XUMHUYECKON PEAKINU

7 Cucremarusanus 1 0000IeHNe 3HAHUHN 110 |
TeEME

28 ApeHBI: TOMOJIOTHYECKUHN Psifl, 00IIas 1




dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
OcH30J1a ¥ TOTyoJIa, NX (PU3HUECKUE
CBOMCTBaA

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH

29
3aMeILICHUS
XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU

30 IIPUCOEANHEHHNS, OKUCIIEHUE TOMOJIOTOB
OeHzona

31 Oco0eHHOCTH XMMHUYECKUX CBOWUCTB
CTHpOJIA
Pemenue pacy€rHbix 3a1a4 Ha

32 OTIpeieIeHNe MOJICKYIISIPHON (hOPMYITBI
OpraHMYECKOI0 BEIIECTBA

13 CriocoObl nostyyeHus 1 IpUMEHEHNe
apeHoB

34 ['eneTnueckas CBA3b MEXKIY Pa3IMYHBIMU
KJIacCaMM YIJIEBOI0POIOB
Pacu€rbl 0 ypaBHEHUSAM XUMHUECKUX

35 peakiuii. Cucremarusaius u 00001IeHNEe
3HAHUU 110 TEME

36 [Tpupoausiii ra3. [lonytHsle HedTAHBIE
rassl

37 KameHHbIi yroas ¥ IpOgyKThI €70
nepepadoTKu
Hedts 1 ciocoOw1 €€ mepepadoTKu.

38 [TpumeHeHre TpOAYKTOB nepepaboTKu

HeTH




39

40

I'eneTnueckas cBI3b MCXKAY pa3IndHbIMU
KJlacCaMH yIrji€BOJOpPOJ0B
FaJ’IOFeHOHpOI/ISBOI{HBIC YrJI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUEC, pCAKIITUN
3aMCIICHHUA IraJIOTCHa

41

JleWicTBue 11e10uei Ha
rajoreHnpoun3BoiHbIe. B3anmonaeictere
JUTAJIOT€HAIIKAHOB C MarHUEM M [IUHKOM

42

43

44

45

CucremaTtu3zaius U 0000IICHHE 3HAHUN 110
pazneny "YrieBonopoasr"

Kontponbnas paborta Nel mo teme
"VYraeBogopobr"

[IpenenbHbIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHUECKUH psia, oOmiast popmya,
CTpOEHHE MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa, Kiaccudukanus,
dbuznyeckue cBoiicTa

XHUMHUYECKUE CBOMCTBA MIPENEIBHBIX
OJIHOATOMHBIX CIIUPTOB

46

47

48

CrniocoObl Mosty4eHus U IpUMeHEeHue
OJTHOATOMHBIX CITUPTOB

[TpocTsie adupsl: HOMEHKIIATypa U
HU30MepHUsI, 0COOCHHOCTH (PU3NIECKUX U
XAMHUYECKUX CBOUCTB

MHoroaToMHEIE CIIUPTHBI: 3TUJICHTIIMKOJIb U

TIIALEPHUH, UX PU3UIECKHIE U XUMHUECKUE
CBOMCTBA

49

CrniocoObl MosTy4eHus U IpUMeHEeHne




MHOI'0OQaTOMHBIX CIIMPTOB

@DeHoII: CTPOCHUE MOJIEKYJIIBI, (PU3NYECKHE

50 .
cBoiicTBa. TOKCMYHOCTH peHOIa

51 XuMu4eckue cBoiicTBa (heHoa

5 CrniocoOblI Moy4eHus 1 NpUMEeHEHHe
denomna
[IpakTuueckas padora Ne 2. Pemenue

53 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"CrnupTtsl U heHonbl"

54 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110
TeEMe
Anbaeruibl ¥ KeTOHBI: SJIEKTPOHHOE

55 CTpoeHHE KapOOHUILHOU IPYIIIBL;
TOMOJIOTHUYECKHUE Psizibl, 001as popmyia,
U30MEpHs 1 HOMEHKJIaTypa

56 Anblierupl ¥ KeTOHbI: GU3NYECKre
CBOWCTBA; peaKkIK MPUCOECTUHEHUS

57 Peakninu okuciieHust 1 KayeCTBEHHBIE
PEaKIfy abJeTUI0B U KETOHOB

53 CriocoOb! nostyueHus aabAeruI0B U
KETOHOB
OnHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOEHUS UX
MOJIEKYJT

60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (PM3UYECKHE CBOWCTBA

61 XHWMHUYECKHE CBOMCTBA MTPEAEIIBHBIX

OJHOOCHOBHBIX Kap6OHOBI>IX KHUCJIOT




62

63

64

OcoOEHHOCTH CBOMCTB MypPaBbHHOM
KHCI0TE. MHOTOOOpa3ue KapOOHOBBIX
KHUCJIOT

OCco0EHHOCTH CBOWMCTB: HEMPEICIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucioT. [IpencraBureny BICIIMX
KapOOHOBBIX KUCIIOT

ITonstue o IMPOU3BOJHBIX Kap6OHOBbIX
KHCJIOT

65

CriocoObI mosTydeHus 1 IPUMEHEHNE
KapOOHOBBIX KUCIIOT

66

67

68

CrnoxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,
obmras popmyia, ©30MEpHs U
HOMEHKJIaTypa

dusznyueckue U XUMUYECKHE CBOMCTBA
3¢upoB

Pemenune pacu€THbBIX 3a1a4: IO ypaBHEHUIO
XUMHYECKON PEaKIluy, Ha OTpeICTICHHUE
MOJICKYJISIPHOM (hOPMYJITBI OPTaHUYECKOTO
BEILIECTBA

69

[IpakTuueckas pabora Ne 3. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME
"KapOoHoBsle KucioTsl. CroxkHbie 3¢(pupsr"”

70

71

Kupsl: ctpoenue, pusnueckue u
XUMHUYECKHE CBOUCTBA (THUAPOITU3)

Oco0eHHOCTH CBOWCTB JKUPOB,
COZIEPIKAIUX OCTaTKU HEMpeAeTbHbBIX




JKUPHBIX KUCTOT. XKupsl B mpupoje

MBpbi1a Kak COJIA BBICIIUX KapOOHOBBIX
KHCJIOT, UX MoonIee AcicTue. IlonsaTue o

72 CUHTETHYECKUX MOIOIIUX CPENCTBAX
(CMC)
I'enernueckas cBs3b yIriIeBOJOPOAOB U

73 KHCJIOPOJICOACPKAIINX OPTaHUYECKUX
BELICCTB

74 Pacuérbl o ypaBHEHUSAM XUMHUYECKUX
peaxkuuit

75 Cucremaru3zanus 1 00001IeHUE 3HAHUH 110
TeEME
OO0m1as XxapakTepucTUKa YIJIeBOJIOB U

76 KJaccu(uKalus yriaieBoJoB (MOHO-, 1U- U
HoJIcaxapubl)

77 Momnocaxapusl: (pu3nuecKrue CBOMCTBa U
HaXO0XJIEHHE B IPUPOJIE

73 ITpuMeHeHne TII0KO03BI, €€ 3HaUEHUE B
KU3HEJEATEIIBHOCTH OpraHu3Ma
Jucaxapunpl: caxaposa, MaJIbT03a U

79 naxro3a. HaxoxneHnue B npupoe u
IIPUMEHEHHE AUCAXAPUIOB
[Tonucaxapuasl: cTpo€HUE MAKPOMOJIEKYIL,

80 (bu3HYeCKre U XUMHUYECKHE CBOMCTBA,
IIPUMEHEHNE

81 [TonsiTre 006 NCKYCCTBEHHBIX BOJIOKHAX

20 Pemenue pacueTHbIX 3a1a4 Ha

ONIPCACIICHUC JOJIM BbIXOAA IMIPOAYKTA




83

PCaKIUU OT TCOPETHYECKU BO3ZMOXKHOTO
Cucremarusanus U 0000IEHUE 3HAHUN 1O
pasneiny

84

85

86

KonTtponsnas padora Ne2 o reme
"Kucnopoacoaepxariue opraHu4eckue
coeuHeHus"

AMUHBL: KIacCUPUKAIS, CTPOCHUE
MOJIEKYII, 001as popmyiia, H3o0Mepus,
HOMEHKJIaTypa 1 (PU3HYeCcKHe CBOWCTBA

XHUMHUYECKHE CBOMCTBA aJ'II/I(baTI/I‘IeCKI/IX
AdMHHOB

87

AHUIMH: CTPOCHHE aHWINHA, 0OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUIMHA

88

89

90

CrniocoOblI MoTy4eHus U IpUMEHEHUe
am(aTHIECKUX AMHHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
uzomepus, (hu3nuecKrue CBOMCTBA.
OtnenbHbIE PEACTABUTENH Ol
AMUHOKHCIIOT

XHUMHYECKHE CBOMCTBA AMHUHOKHCIIOT, UX
OMOJIOTHMYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHres u TUAPOJIN3 MICTITUI0OB

91

benku kak npupoaHbIe TOTUMEPHI;
CTPYKTYpHhI O€JIKOB

92

93

XUMHUYECKHE CBOUCTBA OEIIKOB

A3oTcoaepKaIme reTeporuKINIECKIe
coenuHeHUs. HyKIeMHOBBIE KUCTOTHI:
COCTaB, CTPOEHHUE U OMOJIOTHYECKas POJIb




94

95

96

97

[Tpaktuueckas padota Ne 4. Pemenue
AKCIIEPUMEHTAJIbHBIX 33a4 10 TEME
"A3oTcoaeprKalie opraHu4ecKue
coeuHeHus"

[TpakTuueckas padora Ne 5. Pemenue
9KCIIEPUMEHTAJIFHBIX 3aa4 10 TeMe
"Pacnio3HaBaHuE OPraHUYECKUX
coequuenui"

KonTponbnas paborta Ne3 mo teme
"A30TcoAepIKalle OpraHuuYeCKUe
coenuueHus"

OCHOBHBIC ITOHITUS XHMUH
BBICOKOMOIJICKYJIIPHBIX COG,Z[I/IHCHI/Iﬁ u
MCTOJbI UX CHUHTC3a —IIOJIMMCPHU3alnA U
IIOJIMKOHACHCAII U

98

[Tnactmaccel. YTunuzamus u nepepadoTka
IIacTUKa

99

100

101

DnacToMepbl: HaTypaJlbHbBIN
CUHTCTUUYCCKHUEC KaydyKH. Pe3nna

BomnoxkHna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepLI CIIeuaJIbHOI'O
Ha3HA4YCHUA

[IpakTuueckas pabora Ne 6. Pemenue

HKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
"Pacmio3HaBaHue mjIacTMacc U BOJIOKOH"

102

O00011eHNEe U CUCTEMATU3ALIS
W3Y4EeHHOTO MaTepHaia mo TemMe
"BBICOKOMOJIEKYIISIpPHBIE COSMHEHMS"




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Atom. CocTaB aTOMHBIX 1€p. XUMUUECKUI
aneMeHT. M30Tomnsl

CTpOCHI/Ie QJICKTPOHHBIX 000JI0UEK aToOMOB,
KBaHTOBBIC YHCJIa

Knaccudukanus XMMHUECKHUX 3JIEMEHTOB (S-,
p-, d-, f-amemMeHThI)

Pacnpenenenue 3J1eKTpOHOB 110 ATOMHBIM
opOuTansim

DJEeKTPOHHbIE KOH(PUTypallMi aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YyX1EHHOM
COCTOAHUH

SHCKTpOHHHe KOH(I)I/Il"ypaI_II/II/I HOHOB.
SHCKTPOOTPI/II_IaTCHBHOCTI)

ITepronnueckuii 3akoH u [lepuoanueckas
crucTemMa XMMu4deckux anemeHToB /1. U.
Menzeneesa, CBsi3b C COBPEMEHHOM TEOPUEHN
CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHNYCECKHUX DJICMCHTOB U 06pa3yeMI)IX MU
IMPOCTBIX U CIOKHBIX BCUICCTB 110 I'pyIimnam U
nepuoaam

Cucremarusanus 1 0000IeHNEe 3HAHUHN 110




10

TEMEC

Bunsl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexMoNIeKysipHbIe
B3aUMOJICUCTBUA

11

BaneHTHOCTB U BaJIeHTHBIE BOZMOXXHOCTH
aToMOB. CB3b 3JIEKTPOHHOHN CTPYKTYpPbI
MOJIEKYJI C UX FT€OMETPUUECKUM CTPOECHUEM

12

13

14

IIpencraBienus 0 KOMIIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa

BemectBa MOJIEKYIApHOTO U
HEMOJIEKYJIAPHOIO CTpOeHHUs. THIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BELICCTB

ITonstue o JAUCIICPCHBIX CUCTCMaAX.
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOUJHBIX paCTBOpax

15

WctunHbIE pacTBOPHI: HACBIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

17

18

CrniocoObl BbIpayKE€HUSI KOHIIEHTPALUU
pacTBOpoB

Pemenue 3anau ¢ Cnosb30BaHUEM MTOHATHH
"MaccoBast 10JIs1 pacCTBOPEHHOIO BenlecTsa',
"MoJsipHast KOHIEeHTpanus"
Knaccudukanus 1 HOMEHKIATypa
HEOpPraHUUYECKUX BEIIECTB

19

Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TEME




20

KoHnTtponbHast padorta o tTemam Nel
"Ctpoenue atoma. [lepuoguueckuii 3aK0H 1
[lepuonnyeckas cucreMa XUMHYECKUX
anemenToB Jl. 1. Menneneea", "Ctpoenue
BelecTsa. MHoroo6pasue BemniecTn"

21

Knaccudukanust XaMUYeCKUX peakiivii B
HEOPraHUYECKON U OPraHu4eCKOM XUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILCHUS] SHEPTUU NTPU
XUMHUYECKHUX PEAKLMIX

22

23

TemoBbie 3 (HEKThl XUMUYECKUX PEaKLIUH.
TepMoxumMuyeckue ypaBHEHUS

Brruucnenus mo YpaBHCHHUAM XUMUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPaBHCHUSAM

24

CKopoCTh XUMUYECKOM peakiuu, e
3aBUCHUMOCTD OT Pa3JINYHBIX (DAKTOPOB.
Karanus u karanuzatopsl

25

26

['oMoreHHbIe U reTeporeHHbIe peakuu
[Tpaktuyeckas padora Ne 1 o teme

"BausiHue pa3nuuHbIX GaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU peakiuu"

27

OO0paTuMble 1 HEOOPATUMBIE pEaKLUU.
XUMHUYECKOE PABHOBECHE

28

29

[TpakTrueckast padota Ne 2 o teme
"BnusiHue pa3nuyHbIX GaKTOpOB HA
MTOJIOKEHNE XMMUYECKOTO paBHOBECHS "

SJ'ICKTpOJ'II/ITI/I‘-ICCKaﬂ JUucconranus. CunbHbIC
U ciaabblie OJICKTPOJIUTHI. CremneHb




IUCCOLIMAIAN

HNonnoe npoussenenue Boabl. Cpena BOJHBIX

30 pactBopoB. Bomopoausiii mokazarens (pH) 1
pacTtBopa

31 I'mpponus coseid. Peaknuu, nporekaromuye B |
pacTBopax 3JEKTPOIUTOB
[TpakTuueckas padota Ne 3 o Teme

32 "XuMu4ecKre peakliuy B pacTBOpax 1
AJIEKTPOIUTOB"
OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC

33 peakuu. Baxuenime OKUCIUTEIN U 1
BOCCTaHOBUTEIH

34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) |
Oananca

35 DJEKTPOIN3 PACTBOPOB U PACILIIaABOB |
BEIIECTB

36 Pemenue 3anay pa3nu4HbIX TUIIOB 1

37 Pemenne 3a1a4 pa3au4HbIX TUIIOB 1

38 Cucremaru3zaius 1 00001IeHHE 3HAHUH 110 |
TeMe "XuMuueckue peakiuu'

39 KonTtpoabHnas pabora Ne2 no teme 1
"Xumnueckue peakuuu"
ITonoxenune Hemeramios B [leprnognueckoit

40 cucTeMe XxumMuueckux snemenTos /1. 1. 1
MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. du3nUecKre CBONCTBA HEMETAIIOB

41 AnnoTponusi HEMETauIoB (Ha IpUMEpE 1

KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa)




Bopopon: nonyuenue, pusudeckue u

42 XAMHUYECKHE CBOMCTBA. [ Mapu bl
["anoreHsl: HaXOXAEHNUE B IPUPOJIE, CIIOCOOBI

43 MoTy4deHUs1, GU3NIECKHUE U XUMHUYECKUE
CBOMCTBA
l'anorenoBonopoasl. Baxuerimue

44 KHCJIOPOJICOICPKAIINE COSTUHEHUS
raJIoreHoB
JlaGopaTopHbIe U TPOMBITIIIEHHBIE CITOCOOBI

45 noJjiyueHus rajgoreHoB. [Ipumenenue
rajoreHOB U UX COCIMHEHUI
[TpakTuueckast pabota Ne 4. Pemenue

46 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
"T"asiorensr"
Kucnopon: naboparopHsie u

47 MPOMBINIJICHHBIE CIIOCOOBI MOTYYESHHUSI,
du3nyeckre U XuMuyeckre cBoictra. O30H.
[IpumeneHne KucIOpoaa v 030Ha

48 Oxcupl 1 NEPOKCUIBI

49 Pemenue 3a1ay pa3nuyHbIX TUIIOB
Cepa: HaXOXXJ€HHE B TIPUPOJIE, CTIOCOOBI

50 MONyueHusl, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

51 CepoBoaopon, cyab(puast

57 Kucnopoacoaepxaiiue COeJUHEHNS CEPBI.
Oco0eHHOCTH CBOICTB CEpHON KHCIIOThI

53 [IpakTuueckas padora Ne 5. Pemenue

HKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u




eé coequueHus"

A30T: HaXOXJICHHE B IIPUPOJIE, COCOOBI

54 MoJTydeHus1, GU3NIECKUE U XUMHUYECKUE
CBOMCTBAa. AMMMAK, HUTPHU/IbI

55 Kucnopoaconepxaiiiue coeTuHEHUS a30Ta.
Oco0OeHHOCTH CBOICTB a30THOM KUCIIOTBI

56 IIpuMeHeHue a30Ta U ero COeAMHEHU M.
A3oTHBIE y10OpeHHS
®Dochop: HaXOXKIEHHUE B IPUPOAE, CIOCOOBI

57 MOJTyueHusl, PU3NYECKUE U XUMUYECKHE
cBoricTBa. Dochuasr u pochun

58 Oxkcunsl pocdopa, pochopconepxarme
kucinoTsl. Comn HochOopHOI KHCTOTHI

59 [Tpumenenue dhocdopa 1 ero coeTMHEHUH.
dochopubie y1oOpeHus
[Tpaktuyeckas padora Ne 6. Perenue

60 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe "A30T U
docdop u ux coeguHeHus"
VYriepoa: Hax0XJIeHUE B IPUPOJIE,

61 AIOTPONHbIE MOANDUKALIUY; PU3HUECKUE U
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE

& Oxkcua yrinepona(Il), okcun yranepoga(IV),
yroJibHas KMCIIOTa U €€ CONU

63 Pemenue 3an1ay pa3nu4HbIX TUIIOB
Kpemunii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI

64 MOJTy4yeHusl, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

65 Oxkcun kpemuusi(1V), kpeMHueBas Kuciora,




CHJIMKATbI

[IpuMeHeHne KpeMHUS U €r0 COCIUHEHU.

06 CrexJ10, €ro nojy4eHue, BU/Ibl CTEKIIa

67 Pewenue 3a1a4 pa3nu4HbIX TUIIOB

68 Cucremarusanys U 0000IeHNE 3HAHUHN 110
teme "Hemerasr"

69 KonTtponsnast padora Ne3 o reme
"HemeTtabt"

70 AHanu3 pe3ynbTaToB KOHTPOJILHON paboTHI,
KOPPEKIIHsI OMUO0K
[Tonoxenue meramnos B [lepuonnyeckoit

71 CHCTEME XUMHUUYECKUX JIEMEHTOB.
OCO0EeHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI0YEK aTOMOB METAJJIOB

7 OO6ume uznyeckre cBOCTBa METAIIIOB.
[TprMeHeHne MeTaIoB B OBITY U TEXHHUKE

73 Cnnasel MetaiioB. Koppo3ust metanioB

74 Pemenue 3anay pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKUH Psijl HallpsHKEHUH

75 MeTaiioB. O61muye crnocoobl NOTyYeHUS
METaJIJIOB
OO6mas xapakrepucTuka MmeTayioB [A-
rpymisl [leproanyeckoi cucteMbl

76 XAMHYECKHUX 3JIEMEeHTOB. HaTpuii u kanuit:
noJjiyueHue, pU3ndeckue U XuMHUIecKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUU

77 O61mas xapaktepucTuka MmetamioB ITA-




rpynnsl [lepuoanyeckoi cuctembl
XAMHUYECKHUX 3JIEMEHTOB. Maruuii u
KaJbIUi: OTy4YeHue, (PU3nIecKue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN

78

79

KécTkocTb BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

ANIOMHMHUI: TIOTy4eHue, (Gu3ndecKue u
XUMHUYECKHE CBOMCTBA, IPUMECHEHHE

80

AmdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUIA ATFOMUHMS,
TUAPOKCOKOMIUIEKCHI aJIIOMUHMS, UX
IPUMEHEHNE

81

82

Pemenue 3ai1a4 pa3nuyHbIX TUIIOB
[TpakTuueckast pabota Ne 7. Pemenue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
"MeTaisl IJIaBHBIX MOArpyHH”

83

OO0m1as XxapakTepUCTUKA METAIIOB
no0ouHbIX oarpynn (b-rpymnm)
[Teproanyeckoi CUCTEMbBI XUMUYECKUX
JJIEMEHTOB

84

85

86

Pu3nyecKue 1 XMMUYECKHE CBOMCTBA Xpoma
Y €r0 COCIMHEHU, UX TPUMEHEHHUE

Baxwuelimme coelMHEHNs] MapraHia.
[TepmaHranaT Kayiusi, €ro OKUCIUTEIbHbBIE
CBOMCTBA

dusnyeckre U XUMHUYECKHE CBOMCTBA JKele3a

u ero coenvHeHun. Ilomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a




duzndyeckre U XUMHUYECKIE CBOMCTBA MEIHU U

87 €€ COCIMHEHUH, X IPUMEHECHHUE
OuznyecKkue U XUMUYECKHE CBONCTBA IIMHKA

88 Y €ro COCIMHEHUM, UX MPUMEHEHHUE.
"M IpOKCOKOMITIIEKCHI IUHKA
[IpakTuueckas padora Ne 8. Pemenue

89 HKCIIEPUMEHTAJIbHBIX 33124 110 TEME
"Mertauibl T0OOYHBIX TTOATPyIT"

90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

91 O06o0011eHre U cUcTeMaTU3alus U3Y4eHHOTO
Marepuaia mno treme "Metamib"

9 KonTtponsHast padora Ne4 o reme
"Meramibr"

93 AHanu3 pe3yinbTaToB KOHTPOJIBHOHN paboTHI,
KOPPEKIIHs OMUO0K
Posib xuMuu B obecrieueHnH yCTOHYUBOTO

94 pa3BuTHs yenoseuecTBa. [loHsATHE O
HAyYHBIX METOJaX MCCIICIOBAHMS BEIIECTB
Hay4HbIe TPUHITUITBI OpTaHU3aAIHH

95 XUMHYECKOI0 IPOU3BOJICTBA.
[TpomblIIeHHbIE CIOCOOBI MOTYYSHHS
BaXHEHIIINX BEIIECTB

96 XHMHYECKOE 3arpsi3HEHNE OKpY Karolen
CpEeJIbl U €ro MOoCIeICTBUS

97 XUMUS U 30pOBbE YETIOBEKA.
JlexapcTBeHHBIE CpeCcTBa

08 Xumus . Ponb xumun B o0ecrieueHIN

[IHILEBON OE30IMaCHOCTH




KocmeTnueckue u napdromepHbie cpecTBa.

99 1
briToBas xumus
XuMus B CTPOUTENBCTBE. BaxHeiiime

100 CTPOUTEIIbHBIC U KOHCTPYKIIMOHHBIC 1
MaTepuabl

101 XuMus B CEIBCKOM XO35MCTBE. |
Opranuyeckue U MUHEpaJIbHbIE y100peHus

102 Cucremaru3zaius u 0000IIeHHE 3HAHUH 110 1
TeMe

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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