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ypOBeHb 00pa3zoBaHus cpejiHee obliee 0OpazoBaHue

PaspaboraHa  LIKOJbHbIM  METOJMYECKUM  00beJMHEHHEM
yuuTesIel ecTecTBEHHO-HAYYHOTO [IMKJIa

Cpok ocBoeHusi nporpammbl 2 rojia



PaGouas nporpamma ydeGHOro mpeamera «Xumusi » (yriyGieHHbIH YpPOBeHb) Ha ypoBHe CPeAHEro oduiero odpasosatus
paspaGortana na ocHoBe IlpumepHOil nporpammbl yuebHoro npeamera «Xumus »  IlpuMepHOii OCHOBHOM obOpasoBaTeilbHOM
POrpaMMbl cpejiHero obiiero o6pa3oBaHus, 0100pPeHHON peweHueM (eaepaibHOro yueOHO-MeToAnECKoro o0BeAMHEHMS 110
obuiemy obpasosanuio (npotokos ot 28 utons 2016 r. No 2/16-3) ¢ yuérom Paboueit nporpaMmbl BOCIIUTAHUS CPEIHETO obuero
obpasosarinsi MBOY «COIIl Nel um. I'epos Coserckoro Coroza ITH. YUupkuna r. Kanunurcka CapaToBCKOH obJlacTny,

yTBEpX#IEHHOM nprKa3oM 1o uikose Ne 181-oc o1 22.06.2021 r.

Maanupyemble NpeAMeTHbIE Pe3y/IbTAThl 0CBOEHHS Y1eOHOro npeamera
BbinycKHHK Ha yriiy0/ieHHOM ypOBHE HAYUHTCH:

—  pacKpbiBaThb Ha NpUMepax Pojib XMMUM B (POPMMPOBAHMH COBPEMEHHOH HAYYHOH KapTHHbI MMpa W B MpaKkTUYeCKOM
NeATEeNIbHOCTH YEJI0BEKa, B3aMMOCBSA3b MEX /1y XUMHEN U APYTrMMH €CTECTBEHHBIMH HayKaMH;

—  WUIKOCTPUPOBATH HA NPUMePax CTAHOBJIEHHE H HBOJIIOLMIO OPraHHYeCKOM XUMUH KaK HayKH Ha pasItiHbIX HCTOPHYECKUX
JTanax ee pa3BUTHUs;

—  yCTaHaBJIMBaTh MPUYMHHO-CIE/CTBEHHbIC CBA3M MEXJy CTPOEHHEM aTOMOB XMMMYECKHX JJIEMEHTOB W MEPHOANYCCKUM
H3MEHEHUEM CBOMCTB XMMMUYECKHX JJEMEHTOB M HX COEJUHEHUIH B COOTBETCTBHU C MOJOXKEHUEM XMMHYECKHX 3JICMCHTOB B
MEPUOUYECKOU CUCTEME;

—  aHQIM3MPOBAaTh COCTAB, CTPOEGHME M CBOWCTBA BELIECTB, MPUMEHSs MOJIOKEHHS OCHOBHBIX XUMHMYECKMX TEOpHH:
XHMUUECKOTO CTPOEHHs OpraHudeckux coenunennii A.M. ByTiiepoBa, cTpoeHus aToMa, XMMHYECKOMH CBSA3H, EKTPOTUTHIECKOH
JIMCCOLMALIMNA KHUCJIOT W OCHOBAHM; YCTaHABJIMBATL NPUYMHHO-CIIE/ICTBEHHbIE CBA3M MEXKIY CBOHCTBAMM BELIECTBA U €ro
COCTABOM U CTPOEHHUEM;

—  NpPUMEHSATH [PaBUa CUCTEMAaTHYECKOH Me1yHapOJHONH HOMEHKIATYpbhl KaK CPENCTBA pa3jinyeHHs H HaeHTU(hHKALUH
BELLECTB M0 UX COCTaBY U CTPOEHHUIO,

—  COCTABIISATh MOJIEKYJSPHBIE M CTPYKTypHble (DOPMYJIbI HEOPraHMYECKHX M OPraHWYECKMX BELIECTB KaK HOCUTEseH
HH(OPMALIMI O CTPOEHUH BEILECTBA, IO CBOMCTBAX M MPUHAUISKHOCTH K ONPE/ICICHHOMY KIIACCy COCIMHEHHH;



—~  OOBACHATH NMPUPOLY M CIHOCOObI 0Opa30BaHUSI XUMHYECKOIT CBSI3M: KOBAJIEHTHOW (MOJIIPHOIL., HEIOJSAPHOH), HOHHOM,
MeTaJJINYECKOU, BOJIOPOJIHOMN — C LE/IbIO OnpeeeHusl XUMHYECKOi aKTHBHOCTH BELLECTB;

—  XapakTepu3oBaTh (M3HYECKHE CBOWMCTBA HEOPraHMYECKUX W OpPraHMYeCKUX BEIIECTB W YCTaHABIHBATH 3aBHCHMOCTD
(U3UYECKUX CBONCTB BEILECTB OT TUIA KPUCTAINIMYECKON PELIEeTKH;

— XapaxkTepu30BaTb 3aKOHOMEPHOCTH B M3MEHEHHMH XMMHMYECKMX CBOWCTB MPOCTBIX BELUECTB, BOJOPOJHBIX COEJUHEHUH,
BBICILIUX OKCHUJIOB U F'HJIPOKCHUIOB;

— TPUBOJUTHL NPHUMEPbl XMMHYECKUX peakLWi, pacKpbIBalOLIMX XapaKTepHble XUMUYECKUE CBOMCTBA HEOPraHUYEeCKUX H
OpraHuYeCKHX BEIIECTB U3YyUEHHBIX KJACCOB C LENbI0 UX HJAEHTH(UKALNUU U OOBSICHEHHUS 00JaCTH NPUMEHEHHUS;

— ONpeJesisiTh MEXaHW3M peaKlMd B 3aBUCHMMOCTU OT YCIIOBHH IPOBEAEHHUS pPeaKUUU W IPOrHO3MpOBaThb BO3MOKHOCTH
NPOTEKaHUsI XUMHUYECKUX PeaKlMi Ha OCHOBE THIA XMMUYECKOH CBSI3M U aKTUBHOCTH PEareHToB;

— YCTaHaBJIMBATh 3aBUCUMOCTbH PEAKLIMOHHOW CMOCOOHOCTH OpPraHMyYeCcKHX COeIMHEHUH OT XapakKTepa B3auMHOIO BIIMSIHUS
aTOMOB B MOJIEKYJlaX C LeJIbIO IIPOrHO3UPOBAaHUS MPOAYKTOB peakKiinu;

— YCTaHaBJIMBATb 3aBUCMMOCTb CKOPOCTH XMMMYECKOH peakLuMW U CMELIEHUs XMMHYECKOro pPaBHOBECHUSI OT pa3jIM4HBIX
(aKTOpOB ¢ LENbIO Onpe/ie/eH s ONTUMAIBHBIX YCIOBHIH NMPOTEKAHUSI XUMUYECKHX MPOLIECCOB;

— YCTaHaBIIMBAaThb I'EHETHYECKYIO CBSI3b MEX/Yy KJlaCCaMM HEOPraHWYeCKUX W OPraHWYeCKHUX BelleCTB /i 00OCHOBAHMS
MPUHLMITHATBHONW BO3MOXXHOCTH TMOJTy4€HNs] HEOPraHUYECKUX U OPraHMYeCKUX COeIMHeHM 3aJaHHOr0 COCTaBa U CTPOEHHS;

— noAOMpaTh peareHTbl, YCIOBHS M OMNpEAEeNATh NPOAYKTbI pPEaKlHi, MO3BOJIAIOIMIMX pealn3oBaTh nabopaTtopHbie M
MPOMBIIIJIEHHBIE CIIOCOObI NMOJYHEHHUS BaXKHEHIINX HEOPraHMYECKUX U OPraHUYeCKUX BELLECTB;

— ONpelesATh XapaKTep cpejibl B pe3y/ibTare rUAPOIN3a HEOPraHWYEeCKUX U OPraHM4YeCKUX BELUECTB U MPUBOAUTHL MPUMEPDI
FUJIPOJIM3a BELIECTB B [TOBCEIHEBHOM XU3HU YesloBeKa, OMOJOrn4ecKux 0OMEHHBIX MpoLeccax U MPOMBILIIEHHOCTH;

— TPHUBOJIUTH TPUMEPbl OKHUCIIMTEJIbHO-BOCCTAHOBUTEJILHBIX PEaKUUH B [PUPOJE, TMPOU3BOACTBEHHbIX TMpoLEeccax H
KU3HEAESTEIbHOCTH OPraHUu3MOB;

— O00OCHOBBLIBaTh INPAKTHYECKOE MHCIOJNbL30BAHUE HEOPraHWYeCKUX W OpraHWYecKMX BELIeCTB M HX peakuuid B

MPOMBIIUIEHHOCTH U OBITY;



—  BBIMOJHITH XUMHYECKUI IKCHEPUMEHT M0 PACNO3HABAHMIO W MOJYHYCHHMIO HEOPraHMYECKUX W OPraHMYeCKHX BCLICCTB,
OTHOCSLIMXCS K pa3IMyHbIM KJlaccaM CO€JAMHEHHI, B COOTBETCTBHM C I[IpaBHIaMH M TpHEMamMi Oe3onacHoli padoThl ¢
XMMHUYECKUMH BELIECTBAMMU U 1TaO0OPaTOPHbIM 000PYI0BAHUEM;

—  MPOBOJAMTL pacyeThl HA OCHOBE XHUMHYECKHX (OPMYN W ypaBHEHMIl peaklui: HaXOXKIACHHE MOJIEKYJISIPHON  (POPMYJibl
OpraHMyYecKoro BELeCTBa MO ero MIOTHOCTH W MAacCOBBIM JOJSM DJIEMEHTOB, BXOALUIMX B €ro cOCTaB, WK MO TMPOAYKTaM
CropaHusi; pacdeTbl MaccOBOW J0JM (Macchl) XHMHUYECKOrO COCAMHEHMs B CMECH; pacqeThl MacChl (oObema, KoJM4ecTBa
BELeCTBA) MPOAYKTOB PeaKiLMH, eClIi OJIHO W3 BELIECTB JaHO B W30BITKE (MMEET MPUMECH); PacyeThl MaccoBOM MJIM 00bEMHOM
JI0JIM BBIXOZA MPOAYKTa peaklMH OT TEOPETHYECKH BO3MOXKHOTO; pacHeThl TEIJIOBOrO y(pdexta peakUuH; pacieTbl 00bEMHBIX
OTHOLLIEHHH Tra30B PH XUMMUECKUX PEAKLMAX; pacueThl Macchl (00beMa, KONMUECTBA BELIECTBA) NPOAYKTa PEaKLUH, ClH OZHO
W3 BELIECTB JIAHO B BUJIE PACTBOPA C ONnpe/ieeHHON MacCoBOM J10jield pacTBOPEHHOIO BELIECTBa;

—~  HCMOJIb30BaTh METO/bl HAYYHOrO MO3HAHUS: aHaIU3, CHHTE3, MOJACTUPOBAHUE XMMHYECKHX MPOLECCOB H SIBJICHUW — NpH
pelleHun y4eOHO-HCCieIoBaTeNIbCKUX 3a/1au 110 M3y4YeHHIO CBOHCTB, Crioco0OB MOJIydeHUsl U pacro3HaBaHUs OPraHUYECKHX
BELIIECTB,

—  BJaJeTh NpaBujiaMu 0e30MmacHOro odpauieHus ¢ eIKUMHU, FOPIOYUMU ¥ TOKCHYHBIMH BCIICCTBAMM, CPEACTBAMH ObITOBOMH
XUMMWH;

—  OCYLLECTBIATh OUCK XMMUYECKOH NH(OPMALIMK 10 HA3BAHUAM, UIECHTU(HUKATOPAM, CTPYKTYPHBIM dbopMysiam BELIECTB,;

—  KPWUTWUYECKH OLIEHHMBAThb W MHTEPIPETHPOBATH XMMHYECKYIO MHPOPMALMIO, COJEPHKALLYIOCs B COOOLICHUSAX CPEJICTB
maccoBoii uHpopmanuu, pecypcax MHTepHeTa, Hay4HO-TOMYJISIPHBIX CTaThiX C TOYKH 3pPCHHMSA eCTeCTBEHHO-HAY4YHOU
KOPPEKTHOCTH B LIEJSX BbIABICHUS OLIMOOUHBIX CYXKAEeHUH U (POPMUPOBAHHS COOCTBEHHOW MO3ULIUH,

—  yCTAHABNMBAThH B3aMMOCBA3M MKy (GakTaMu U Teopuel, IPUYNUHOM 1 CJIeJICTBUEM TIPH aHAIIH3€e NMpoOJIEeMHBIX CUTYaLMH U
060CHOBAHUM MPUHUMAEMBIX pelleHHH Ha OCHOBE XMMUYECKUX 3HAHUH;

—  MpeACTaBATH MYTH PELIEHMs r1o0anbHbIX NpobiieM, CTOALIMX Mepel YeJOBEUECTBOM, U MEPCIEeKTHBHbIX HarpaBieHUH
pa3BUTHsl XMMUUYECKHX TEXHOJIOTMH, B TOM YHMCIle TEXHOJOIHH COBPEMEHHbIX MATepHajoB ¢ pazIMYyHON (PYHKIHOHAIBHOCTBIO,
BO300HOBJISIEMBIX HCTOYHHKOB ChIPbsl, MEPePabOTKH U yTHIW3ALUH NIPOMBILIIEHHBIX H ObITOBBIX OTXOJ0B.



BbinyCKHHK HA yrily0/1eHHOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUHTbCH:

— ¢opmynupoBaTh Lie/ib UCCIICA0BaHKs, BbIABUraTh W MPOBEPITH IKCIEPUMEHTA TBHO THIOTE3bl O XUMHYECKHUX CBOMCTBAX
BEILIECTB Ha OCHOBE MX COCTaBa W CTPOEHHS, MUX CIMOCOOHOCTHU BCTYMaTh B XMMMYE CKME pEaKklMH, O XapakTepe W MpOoAyKTax

pa3lIMyHbIX XMMHUYECKUX PeaKiluii;

—  CaMOCTOSITENBHO IJIAHUPOBATE W MPOBOUTH XUMHUECKHE IKCNIEPUMEHTHI ¢ CO(II0ICHHEM MpaBuIl 0e30NacHON padoThl ¢
BEllleCTBaMHU U JabopaTOpHBIM 000pY/1I0BaHUEM;

—  HMHTEPNPETUPOBATH JAHHBIE O COCTABE U CTPOCHUH BEIIECTB, MOJYy4YEHHBIE C TOM OLIIO COBPEMEHHBIX (PH3NKO-XUMMYECKHX
METO/10B;

—  OIUCHIBATh COCTOSIHUE HJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHbBIX KBAaHTOBO-M AEXaHUYECKUX NPEACTABIEHHH O CTPOEHUH
aToMa Juisi OObSICHEHHUS Pe3yJbTaTOB CIIEKTPAJIbHOTO aHAJIN3a BELIECTB;

—  XapaKTepu30BaTh POJb a30TOCOAEPIKAIIUX FETEPOLMKIMYECKUX COSIWHEHMH W HYKJIEHMHOBBIX KHCJIOT KaK BaKHEHIIMX
OMOJIOrMYEeCKH aKTUBHBIX BEILIECTB;

—  MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS OKHCIIMTEIbHO-BOCCTAHOBUTENBHBD < PEAKLMH, JIeXkKalluX B OCHOBE NPUPOIHbIX

H [IPOU3BOJACTBEHHBIX ITPOLECCOB.

Conepxanue yue6HOro npeamera
B cucreme ecrecTBeHHO-HAYYHOro 0Opa3oBaHUS XUMHUsl KaK Y4eOHbIH mpeanyieT 3aHMMAaeT BaKHOE MECTO B MO3HAHWM
3aKOHOB TPUPO/Ibl, (POPMUPOBAHUM HAYUHOM KapTHHBI MHPA, XUMHUYECKOH IpaMOT HOCTH, HEOOXOAWMOW JIsi MOBCEJIHEBHOM
’KU3HU, HaBBIKOB 3/10pOBOr0 W G€30MmacHOro JJis YejoBeKa M OKpYiKarollled ero cpellbl o0pasa *HU3HM, a TAKKe B BOCIIMTAHUM
3KOJIOTHYECKOU KYJIbTYpbl, (POPMUPOBAHUKM COOCTBEHHOM MO3UIIMK MO OTHOLIEHUIO K > CMMHYECKOH MH(OpMALIMK, NOTy4YaeMoi 13

Pa3sHbIX HCTOYHHUKOB.



YceneuHocTb U3Y4YEHHA yqe()Horo npeamMerTa cBszaHa ¢ OBJIaICHHEM OCHOBHbLIMHU TMOHATHIAMHA XUMHH, HAYHYHBLIMH (])EIK'I'CIMI/I,
3aKOHaAMH, TCOPUAMH, MPUMECHEHHUEM TTOJYHCHHbIX 3HAHUU MNpH pelIeHnH NpakTHYeCKuX 3ajaad.

B coorsercrBun ¢ ®I'OC COO xumMust MOXeT u3ydarbes Ha 6a30BOM U yriiyOieHHOM ypOBHSX.

M3yueHue XuMHM Ha Ga30BOM ypOBHEe OPHEHTHPOBAHO Ha obecrieuyeHHe 0011e00pa3oBaTebHOR M OOLLEKYILTY PHOH

[TIOAOTOBKH BbIITYCKHHUKOB.

ConepmaHHe 0a3oBoro Kypca no3BoJisieT paCcKpbITh BEAYILIHE HICH U OT/[e/lbHbIC MOJIOKEHHS, BAXXHbIC B [MO3HABATE/IILHOM
H MHPOBO33PEHYECKOM OTHOLUEHUH: 3aBUCHMOCTDH CBOMCTB BelECTB OT COCTaBa U CTPOECHHU, OGyCJIOBJ'IeHHOCTb NPpUMEHEHUS
BElIECTB UX CBOHCTBAMMU; MarepuaJibHOE €/IMHCTBO HEOPraHW4YCCKHUX H OpraHu4eCKuX BELIECTB, BO3pacTaroilas pojlb XUMHH B
CO3/laHHU HOBBIX JIEKAPCTB U MAaT€pHaJioB, B 9KOHOMMWH CbIPbA, OXpaHeE oxpy}l{ammeif{ Cpcabl.

W3yueHne XMMUH Ha yryONeHHOM YpPOBHE IPEATIONAraeT MojHoe OCBOCHHe 0a30BOro Kypca W BKIIOWACT pacliMpeHue
MpeJMETHBIX Pe3yJbTaToB W COJepiKaHHus, OPUEHTUPOBAHHOE HA TMOArOTOBKY K MOCHeLyloLleMy npo(ecCHOHaNbLHOMY
06pa30BaHHIO; PA3BUTHE MHAMBU/YAIbHBIX CIOCOOHOCTEH 0Byudatomuxcs nytem Gosiee riyboKoro, 4em 3TO Mpe/yCcMaTpHBaCTCs
6a30BbIM KYPCOM, OCBOEHHSI OCHOB HayK, CUCTEMAaTH4€CKMX 3HAHMH; yMEHHE NPUMEHATh MOJy4CHHBbIC 3HAHUA 1A peLICHHUS
MPAaKTHYECKHX M ydeOHO-MCCie10BaTelbCKUX 3a7ad B W3MEHEHHOH, HeCTaHAapPTHOH CUTYyalluk; YMEHHE CHCTEMaTU3UpoOBaTh U
00001aTh nosyueHHble 3HaHus. VM3yuenue npeamera Ha yriyOJeHHOM YpPOBHE MO3BOJIAET copmupoBaTh y 00ydaroLMXxcs
yMEHHE aHAJIM3MPOBaTh, POTHO3HPOBATh U OLEHUBATH C MO3HLMH JKOJIOrHYECKOU 6€30MacHOCTH TMOCIEACTBUS ObITOBOH M
NPOX3BO/ICTBEHHOMN AEATEILHOCTH Y€/l0BEKA, CBA3AHHOMU € MOJyYSHHEM, IIPUMEHEHHEM nepepaboTKON BEIECTB.

Wsyuenue mnpeamera «Xumusi» B dactd (opMupoBaHus y OOy4qaroLMXCs HAyYHOro MHPOBO33PEHHS, OCBOCHHS
O6LIeHayYHbIX METOJOB MO3HAHMS, & TaKXKe MPAaKTHYeCKOro NPUMEHEHHs HayYHbIX 3HAHMH OCHOBaHO Ha MEXIPEAMETHBIX
CBA3AX C NpeMeTaMH 00JiacTel eCTeCTBEHHbIX, MATEMATHYECKUX U 'YMaHUTapHbIX HAYK.

[lpumepnas nporpamma y4deOHOro mnpejMera «XuMHMs» COCTaBjieHa Ha OCHOBE MOJYJILHOTO MPUHLKIA MOCTPOCHHS

yqe6H0r0 MarTepudana, He ONnpeacasiacT KOJIUICCTRO 4acoB Ha U3YYUCHHEC yqeﬁuoro npeaMeTa M KiaccChbl, B KOTOPbIX MPECAMCT MOMKET
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H3yuatbes. KypeuBoM B npumepHbix yueGHbix IporpaMmax  BbIZICJICHBI YJICMEHTbI COJAEPKAHUS, OTHOCALILHECS K pesyinbTaTam,
KOTOPLIM 00y4Yalolmecs «noayuar BO3MOKHOCTD HaY4YHUTbCS.

[prumepHas nporpamMma yuuTBIBAET BO3MONKHOCTD MOJIy4CHUS 3HAHKIT B TOM YMCJIE Yepes IIPAKTHYECKYIO AeSTelbHOCTh, B
HPOTPaMMe COZIEPKUTCS NPUMEPHBIH TTepeueHs NPaKkTUIECKUX pabor. Ilpu cocrasnenun paGoueii MporpaMMbl y4uTesb BIIpaBe
BbIOpaTh U3 mepedHs paGoThl, KOTOpbIe cuMTaeT Haubonee wuenecoOOPa3HBIMH, C YUETOM HEOOXOJAMMOCTH JIOCTHIKEHUS
NpeMETHBIX pe3yJIbTaTOB.

OcHoBbI Opranuyeckoii xumun

[osiBnenne u pasButHe opranuueckoil XUMUM Kak Hayku. Ilpeamer opranudeckoit xumun. Mecto 1 3HaueHHe OpraHU4ecKoi
XUMUH B CUCTEME €CTECTBEHHbIX HayK. B3aumocsssp HEOPraHHYeCKHX M OPraHUYECKHX BelleCTB.

XHUMHYECKOE CTPOCHHE KaK MOPSIAOK COCIUHEHHS ATOMOR B MOJIEKYJIE COIIacHO MX BaJIeHTHOCTH. OCHOBHbBIE MOJOKEHUS TEOpUH
XHUMHYECKOro CTPOEHHUS OpraHUYeCKUX COeAMHEHHH A.M. Bytneposa. VYrnepoausiii ckener OpraHW4ecKOH MOJIEeKYJIbl.
KpaTHocTh XuMH4eckoii cBA3M. 3aBHCHMOCTH CBOINCTR BCILECTE OT XMMHYECKOro CTpoeHus Mojekyd. Mzomepus u H30MepbI.
[onsitre o dpyukumonansoii rpyne. MpuHumne: knaccupukanmn opranuueckux coennnenui. MexyHaposHas Homenknatypa
W TPUHUMITB 00PA30BaHHs HA3BAHMI OPraHUYECKUX COeNMHEHMIA.

Knaccuduxauns u ocobennoctu OPTaHMYECKUX peakuud. Peakunonubie uentpel. [lepBoHAaYanbHble MOHSTHS © THIAX U
MEXaHM3MaxX OpraHHYecKHX peakuuii. [omMojuTHYeCcKHii u FCTCPOJIMTUYECKUH  Pa3pbiB KOBAJIEHTHOH XHMHYECKOH CBSI3M.
CBoGOAHOpaAMKAIBHBIIT 1 HOHHBII MEXAHH3MBI peakuun. [lousTue o Hykieodune u dJIeKTpodue.

AJIKaHbl. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbI MeTaHa. sp3—m6pn,uu3aum| opOuTaneii aToMOB yriepoja.
["omonoruyeckuii psg u o6uas (popmyna ankanos. CucremaTnueckas HOMCHKIIaTypa ajkaHOB M paaukanoB. M3omepus
YHIEpoiHoro ckeneta. Mu3MuyecKkue CBOHCTBA aTKAHOB. 3aKOHOMEPHOCTH W3MEeHeHHs (pusnuecknx cBoicTB. Xumuueckue
CBOWCTBA a/lKaHOB: rajoreHHpOBaHMe, ACTHAPUPOBAHHUE, TEPMHUUECKOE PpAa3JIOKEHHe, KPEKHHI Kak CIoCo6bI MOJIyYeHHsl

BayKHEHIIHX CO€JIMHEHHUH B OpraHHY4YeCcKOM CHHTE3e. FopeHHe aJIKaHOB KaK OJMH H3 OCHOBHBIX HCTOYHHUKOB TeIJia B
7



NPOMBILINEHHOCTH M ObiTy. M3omepusalis Kak Crnocod TMOyueHHs  BbICOKOCOPTHOTO Oens3uHa. MexaHu3M peaKiMu
cB0GOIHOPaMKaIbHOTO 3amelietns. [onyuenne ankanos. Peakuus Biopua. HaxoxaeHue B MpUpojie U NPHMEHCHHUE aJIKaHOB.

[ lmknoankarsl. CTpoeHue MosieKyJl LikioankaHoB. O6was popMyia HMKIOATKaHOB. Homenknarypa uuknoankanos. M3omepus
LIMKJI0AJKAHOB: YIJIEPOJHOrO CKejeTa, MeKKiaccosas, [POCTPaHCTBEHHAS (uuc-tpanc-uzomepus). Cneuupuka CBOMCTB
IIMK/I0QJKAHOB C MaJIbIM pa3MepoMm Liukia. Peakiny npucoeIMHEHNs U paiiKaJIbHOTO 3aMeLlCHHS.

AnKeHbl. DJNEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI ATHIICHA. sp -ruGpuau3aLMs opOUTaleil aToMOB yriepoja. -
u m-cBsi3u. oMmonorudeckuii psja ¥ obias popmysna ankeHoB. Homenkiarypa ankeHoB. M3omepus aikeHOB: yrJepOAHOTO
CKeneTa, MOJOMKEHWs KPATHOH CBfA3M, MPOCTPAHCTBEHHas (LMC-TPAaHC-M30MepHus), MeXKiaccosas. du3uyeckue CBOHCTBA
anKeHoB. Peakiuu 21eKTpodHILHOrO NPUCOEAMHEHUs KaK criocob nomy4eHus: GyHKIHOHATBHBIX MPOM3BOAHBIX yII€BO/A0OPOAOB.
[MpaBuno MapkoBHMKOBa, €ro »jeKTpoHHoe obocHoBaHue. Peakluuh OKHCICHUT M TOTHMEpPH3ALNH. [TosmdTHneH Kak
KPYTTHOTOHHAXKHbIH MPOAYKT XHMHUYECKOro Mpon3BoACcTBa. IIpombllieHHbIe 1 nabopaTopHble CrOCOObI MOJIy4eHHUsT alKeHOB.

[Tpasusio 3aiiuea. IIpimMeHeHre aaKeHOB.

Ankanuenbl. Kiaccupukanus ajnkajdeHOB MO0 B3aUMHOMY PacrOJIOKEHHIO KpaTHBIX cBsizeii B Mmojsekyje. OcobeHHoOCTH
3AEKTPOHHOTO W MPOCTPAHCTBEHHOIO CTPOCHHS CONMPAKCHHBIX AlIKaJMEHOB. O6uas ¢opmyna ankaauesos. HoMenknatypa u
usoMepus ajnkaaueHoB. Pu3Mueckue CBOHCTBA ankaaneHoB. XHUMHYECKHE CBOWCTBA alIKa/JIMEHOB: pPeaKLUUH MPUCOEHHEHHUS
(rMApUpOBaHKE, IrAJIOreHUPOBAHKE), TOPEHUS W MOJMMEPU3ALINH. Bxian C.B. JleGeneBa B mojiyueHUe CHHTETHUYECKOIO KaydykKa.
Bynkauuszanus kayuyka. Pesuna. MHoroo0Opasue BHI0OB CHHTETHYECKHX KaydyKOB, HX cBoiicTBa U npumeHeHue. llonyuyenune

aJIKalHEHOB.

AJNIKUHBL. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI aLEeTHIICHA. sp-rubpuausals opouraieid aToMoB yrieposa.
[Comosiorudeckuii pan u obuas Qopmyna ankuHos. Homenknatypa. M3omepus: yriepoaHOro ckenera, MoJoKeHHUs KpaTHOM
cBSI3U, MexknaccoBas. Du3KMUeckne CBOWCTBA AIKMHOB. XMMHYECKHE CBOWCTBA aJIKMHOB: PEaKLMU NPUCOCAUHEHHS KaK crnoco6
MoJyueHUss MOJMMEPOB M JIPYTMX TMOJIE3HbIX TMPOAYKTOB. Peakuuu 3amelueHus. [opeHue alleTH/eHa KakK HCTOYHHK



BbLICOKOTEMIIEPATYPHOIr'0 niaaMeHUu JJIsi CBApKH M PE3KKW METallJIOB. [—IOJI}"IEH He alleTUJIEHa TMUPOJH30M METaHa H KﬂpGHﬂHbIM
METO/IOM. anMeHCHHC aleTHJICHA.

Apenbl. Uctopusi otkpbiTust 6eHzona. CoBpeMeHHble NpeacTaBieHus 00 2IeKTPOHHOM W MPOCTPAHCTBEHHOM CTPOEHHH OeH301a.
M3omepuss 1 HOMeHKiaTypa romosioroB Oenzona. O6wasi ¢popmyna apeHoB. Pusznueckue cBoicTBa OeH3ona. XUMHYECKHE
CBOHCTBA OeH30/a: peakuuH 3MeKTPOPHILHOrO 3aMelleHHsl (HUTPOBaHWe, TrajoreHUpoBaHWE) KaK Crnocold mnoayueHus
XMMHYECKUX CpPEICTB 3allMThi PACTEHHH, MpPUCOEIUHEHUs] (TMApPUpOBaHUE, TaJIOTEHUPOBAHME) KaK JIOKa3aTelbCTBO
HernpeaenbHOro xapakrepa Oensona. Peaxuust ropenus. [lonyuyenue Genszona. OcoOEHHOCTH XUMMYECKMX CBOWCTB TOJIYOJIA.
B3auMHoe BnusiHME aTOMOB B MoJiekyJie Tonyosa. OpueHTauuoHHble 3G dekTsl 3amectutenei. [lpumenenne romosoros dexsona.

Crnuprel. Knaccuduxkanuus, HomeHksiatypa cnupToB. ['omonoruueckuit psaa v obuwas (opmyna npeebHbIX OJHOATOMHbBIX
cnupToB. M3omepus. Pusnyeckue cBOMCTBA MpelelbHbIX OAHOATOMHbBIX CIIUPTOB. BojopoaHas cBs3b MeXAY MOJIEKyJaMu U ee
BJIMsIHUE Ha (PU3MUYECKHe CBOMCTBA CMMPTOB. XMMHUYECKHE CBOMCTBA: B3aMMOJEHCTBHE C HATPHEM KakK CHocod yCTaHOBIEHMS
HaJIMYMsl THAPOKCOIPYIIbl, C raJlor€HOBOAOPOJAMU KaK CIOCOO MOJy4YeHUs pacTBOPUTENIEH, BHYTPH- W MEKMOJIEKYJIIpHas
neruaparauus. Peakuus ropenus: crnupthl Kak TomauBo. [lomyueHue srtaHona: peakums OpOXKEHHs TIJIFOKO3bl, I'MApaTalus
srujieHa. Ilpumenenne meraHona W sTaHona. Dusnosornyeckoe JACHCTBUE METaHOJa M JTaHOJAa HAa OpPraHu3M 4YesoBeKa.
DTUNEHTIIMKONb M TIULEPUH KaK [peJCTaBUTENIM TIpe/ieIbHbIX MHOIOaTOMHbIX cnupToB. KauecTBeHHas peakums Ha
MHOI0aTOMHbIE CIIUPThI U €€ NMPUMEHEHUE IS paclio3HaBaHUs INIMLEpPUHA B COCTaBE KOCMETHYECKUX cpelcTB. llpakTuyeckoe

MNPpUMEHCHHUE 3TUIICHITIMKOJIA U INTULEPHUHA.

®enon. Ctpoenue Monekynbl (eHosa. B3aumHoe BiausiHME aToOMOB B Mouiekyse (eHona. dusnueckue CBOCTBa (eHona.
XMMHUUYecKHe CBOMCTBA (peaklMi ¢ HaTpUeM, THAPOKCHAOM HaTpusi, 6pomom). [Tonyuenue denona. [lpumenenne penona.

Anbnieruapl M Ketonbl. Knaccudukainus anpaerusioB W ketoHoB. CTpoeHue npelesibHbIX albAeruoB. DJIEKTPOHHOE W
MPOCTPAHCTBEHHOE CTpOCHHE KapOOHWIIbHOMK rpynmbl. ['omonoruueckuit psia, obwas ¢gopmyiia, HOMEHKIATypa M HU30Mepus
npejenbHbIX anbaeruaoB. Pu3nuecKkue CBOWCTBA MpeiesbHBbIX anbAerujoB. XMMHUUECKUEe CBOWCTBA IMpeJesibHbIX allb/eri/10B:

FMAPUPOBAHME; KAaYeCTBEHHbIE peaklMW Ha KapOOHWIIbHYIO Ipyniy (peaklius «cepeOpsiHOro 3epkaja», B3aUMOJEHCTBHE C
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rugapoxcuaom meau (I1)) 1 ux npumenenue ansi oOHApYKeHHs MpPeAeNbHbIX ANbACTHAOB B MPOMBILIICHHBIX CTOYHLIX BOJAX.
[Tosyuenne npeefbHbIX aibAerHoB: OKHCJIEHWE CIMPTOB, rMapatanus auetuieHa (peakuus Kydeposa). TokcnuHoCTb
anbaernion. Ilpumenenue Qopmaibjieruia W aueraibieriia. ALETOH Kak Ipe/icTaBuTeNlb KeTOHOB. CTpoeHHe MoJeKyJibl
auerona. OcoOeHHOCTH peakliMK OKUcieHus alleToHa. [Ipumenenue alerona.

Kap6ounosble Kuciaorel. Kiaccuukauus v HOMeHKIaTypa KapOOHOBBIX KHCI0T. CTpoeHWe Mpe/ielibHbIX OJHOOCHOBHbIX
KapGOHOBBIX KHUCIOT. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOeHHe KapOOKCHLbHOH rpynmel. ['omonornyeckuii psia u oduias
dopMyna npesenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KMCIOT. Du3nyeckue cBOWCTBA MPEAENbHBIX OJHOOCHOBHBIX KapOOHOBbBIX
KUCIOT. XHMMHMUYECKHE CBOMCTBA MpelesibHbIX OJIHOOCHOBHBIX KapOOHOBBIX KMCJIOT (peakuuMu C MeTaljlaMM, OCHOBHBIMH
OKCH/IaMH, OCHOBAHHUSIMH M COJISIMH) KaK MOATBEPXKIEHHE CXOACTBA C HEOPraHWYeCKUMHU KucioTaMu. Peakius srepudukauuy u
ee 0OpaTHMOCTb. BiMsHMe 3amecTuTeNleil B YIJIEBOJAOPOJAHOM pajyKale Ha CHily KapOoHOBBIX KHc0T. OcobeHHOCTH
XHMHUYECKUX CBOWCTB MYypaBbMHON KUCIOTHL. [lofyueHHe mpeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHMCJIEHHE
aJIKaHOB, aJIKEHOB, IEPBUYHBIX CITMPTOB, aJlbJAerH0B. BaxkHeliline npeacTaBuTeNM KapOOHOBBIX KUCIIOT: MypaBbHHast, yKCyCHas
u GeH3oiinas. Beicime npesesibHbIe U HenpeseibHble KapOOHOBBIe KHCIOThL. Onruueckas uzomepus. ACUMMETPHUECKUI aTOM

yriepoaa. [Ilpumenenune kapOOHOBBIX KHCJIOT.

Cnoxuble 3bupbl 1 xkupbl. CTpoeHHe ¥ HOMEHKIATypa CIOXHBIX 3(GupoB. MexknaccoBas H30Mepus € KapOOHOBBIMMU
kuciaoramu. CriocoGbl nonyuenus caokHbix 3¢pupos. O6paruMocTs peakuun srepudukanuu. [pumenenue cioxkHbIX YPUPOB B
nuieBoil U nappromepHoi npombiuuieHHocTH. JKUpbl Kak cioxkHbie >QUpbl TMUEPHMHA M BLICIIKMX KapOOHOBBIX KHCIIOT.
PacTuTenbHble M )KUBOTHBIE JKUPBI, UX cocTaB. Du3nueckue cBOWCTBA KHPOB. XMMHUUECKHE CBOWCTBA KUPOB: rWIpUpOBaHUE,
okuclieHue. IMaponu3 Uik OMbUIEHHE KHUPOB KaK CrOcOO MPOMBILIIEHHOTO MOJy4eHHs COJIEH BBICIIMX KapOOHOBBIX KHCIIOT.
[Ipumenenue xupoB. Mblla Kak COJIM BBICLIMX KapOOHOBBIX KUC/IOT. MotollHe CBOHCTBA MbliIa.

VYrnesoabl. Knaccudukauus yrineBojaoB. dusuueckue CcBOHCTBA M Haxoxk/leHHe YINIEBOAOB B Mpupoje. [Uokosa Kak
aJbIer10CnUpT. XUMUYECKHEe CBOMCTBA MIIIOKO3bI: ALMJIMPOBAaHUE, AIKHIMPOBAHHE, CIMPTOBOE U MOJIOYHOKHCIOE OpoKeHHe.
DKCHEePUMEHTANIbHbIE JI0KA3aTeIbCTBA HAIMYHS allbJCTHAHON U CIMPTOBBIX Ipyii B ritokose. [lonyuenne ratokossl. Ppykrosa
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Kak H30Mep rmoko3bl. Pubosa u jesoxkcupudosa. Baxueimne aucaxapuibl (caxaposa, JaKTo3a, MaibTo3a), MX CTPOeHHE H
dusnueckue cpoiicTBa. ['MAPONM3 caxaposbl, JaKTO3bl, MaibTo3bl. Kpaxman M ie/unonosa Kak OHOJIOrHYecKHe [0JHMEpBI.
XuMHUecKHe CBOifcTBa Kpaxmana (MMIpoiin3, KauecTBeHHas peakius ¢ HOJOM Ha KpaxMmai M ee NpuMeHeHHe Julsi o0HapyKeHus
Kpaxmasia B pojlyKTax nuTaHus). XUMHUECKHe CBOMCTBA LIE/UTION03bI: MTHAPOJIN3, 00pa3oBaHHue CIOKHbBIX a¢pupos. llpumenenue
u Guosornueckas poib yrneBoaoB. OKHcjeHME YIVIEBOJOB — HMCTOYHMK 9SHEPrMM JKMBbIX opraHu3moB. llonsitue 00

UCKYCCTBEHHBIX BOJIOKHAX Ha MpUMepe aleTaTHOro BOJIOKHA.
MnenTudukanus opraHdueckux coeJuHeHuil. [ eneTuyeckas cBA3b MeX/y KJaccaMu OpraHu4ecKuX COeIMHEHHH.

Amunbl. [lepBuuHble, BTOpUYHble, TPeTUYHbIE aMHHbl. Knaccudukaums aMUHOB 110 TUITYy YIJI€BOJOPOAHOIO pajauKana U 4unaciy
aMMHOIPYIIIT B MoJjieKyJe. DIeKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE Mpesie/ibHbIX aMUHOB. PU3MYeCK1e CBOHCTBA aMUHOB.
AMMHBI KaK OpraHMYecKMe OCHOBaHHMS: peaklUHH ¢ BOAOHM, kuciotamu. Peakuus ropeHusi. AHWIMH KaK NPeACTaBUTEIb
apomaTuyeckux amMuHoB. CtpoeHue aHuinHa. [IpuyrHbBI OcnabneHuss OCHOBHBIX CBOWCTB aHWJIMHA B CPAaBHEHWM C aMUHAMHU
Mpejie/IbHOro psijia. XMMHUYECKUe CBOWCTBA aHMJIMHA: B3aMMOJEHCTBHE ¢ KMCJIOTaMK, OPOMHON BOJOM, okuciieHue. [lonyyeHue
AMHUHOB aJIKMJIIMPOBAHMEM aMMMAKa M BOCCTAHOBJIEHMEM HMTPONPOW3BOJIHBIX yrieBonopoaos. Peakuus 3ununa. [lpumenenue
aMHMHOB B (papMalieBTHYECKOH MPOMBIILLIEHHOCTH. AHWIIMH KaK ChIpbe JUIs TPOU3BOJICTBA aHUIMHOBBIX Kpacuteied. CHHTE3b! Ha

OCHOBEC aHHJIMHA.

Amunokucnorsl 1 6enku. CocraB ¥ HoMeHknaTypa. CTpoeHre aMUHOKUCIIOT. [ 'oMOiornyeckuit psiji npeiesibHbiX aMHHOKHUCIIOT.
M3oMepus rnpeaeibHblX aMUHOKMCIOT. MDu3Mueckue CBOWCTBA MpeesibHbIX aMHHOKHCIOT. AMMHOKHMCIOTBI KaK am(oTepHbie
opranuveckue coeauHenus. Cunre3 nentujoB. [lentunHas cBa3b. buonoruyeckoe 3HayeHWe O-aMUHOKHMCIIOT. Oo0Onactu
NMpUMEHEHUs] aMUHOKUCIOT. benku kak npupojausie 6uononumepsl. CoctaB u ctpoenue 0enkoB. OCHOBHbIE aMUHOKHCIIOTBI,
obpasyioline Genku. XMMHUYECKHe CBOMCTBA OENKOB: I'MAPOJIN3, JAE€HATYpalus, KayeCTBEHHbIe (LIBETHBIE) PEakUMH Ha OeJIKH.
[IpeBpatienus GeskoB nuiiM B opraHuzme. buonornueckue GpyHkumm OeskoB. JlocTHkeHHs B W3yYeHUM CTPOCHMS M CHHTE3a

OEeJIKOB.
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A30TCOoepIKallie reTepoLMKIndeckue coentens. [Tupposn U MUPUIHH: MEKTPOHHOE CTPOCHHE, apOMATHYECKHH XapaKTep,
paszinuMe B NPOSIBICHHMH OCHOBHBIX CBOWCTB. HyKieuHOBBbIe KMCIOTBI: cocTaB M cTpoenie. CTpoeHHe HyKICOTH/IOB. Cocrasn
nykyiennosbiX kucnot (JIHK, PHK). Pojib HYyK/IeHHOBbBIX KHCIIOT B KU3HEACATEIbHOCTH OPraHU3MOB.

BbicokoMosieKynsipHble coearHenus. (OCHOBHbIE TMOHSTHSI BBICOKOMOJICKY/ISPHBIX COEIMHEHHH: MOHOMEp, HOIUMEp,
CTPYKTYpHOE  3BeHO, cTeneHb nonuMmepusaunu. Kiaccudukauus — nomumepos.  OCHOBHbIE  CTOCOOBI  TOJIyHEHMS
BBICOKOMOJIEKYJISSPHBIX COEAMHEHHMH: peakuuH MoJuMepH3aluin 1 nonukonaeHcauud. CTpoeHue W CTPYKTypa MOJMMEpOB.
3aBUCHMOCTH CBOMCTB MOJIUMEPOB OT CTPOEHMs MOJieKyn. TepMormnacTHuHble M TepMopeaKTHBHbE moanmepsl. IlpoBoasiiue
opranudeckue noauMmepbl. KommosuTHele Matepuanbl. [lepcrnekTHBbI  MCNOJIL30BaHMS  KOMITO3HTHBIX — MaTepUasoB.
Knaccudukauus BonokoH. Cunrerwdeckue BosiokHa. [TonmddupHble M MoaMamMu/HblE BONOKHA, WX CTPOEHHE, CBOHMCTBA.
[IpakTHUECKOe MCMOb30BaHKe BONOKOH. CHHTETHYECKHE NUIEHKH: M30JI41Ks JUls [IPOBOJIOB, MEMOpaHbI ISl ONPECHEHUs BOJIbI,
3alUTHBIE TUIEHKW JUIs  aBTOMOOMIel, TNnacTbipu, Xupyprudeckue noBs3ku. HoBble TEXHONOrMH  JaibHEHLIEro
COBEpIIIEHCTBOBAHUS MOJIMMEPHBIX MaTEPHAIIOB.

TEOPETH JeCcKHe OCHOBbI XHMHH

Crpoenue BemiectBa. CoOBpeMeHHass Mojeib cTpoenusi atoma. [lyanmusm osnextpona. Ksanrosble wuncrna. Pacnpenenenue
3JIEKTPOHOB MO SHEPreTUYECKHM YPOBHSAM B COOTBETCTBHM C NPUHLMIOM HaWMEHbILIEH SHEpruu, npasuiom XyHaa |
npuniunoM [laynu. OcoGeHHOCTH CTPOEHHs YHEPreTHHecKHX YpOBHEH aToMoB d-d/ieMEHTOB. DNEKTPOHHAs KOH(pUTYpaLUsl
aroma. Knaccupukaums XMMHUECKHX 3J1€MEHTOB (s-, p-, d-anemenTbl). OcHOBHOE M BO30YXk/EHHbIE COCTOSIHMS ATOMOB.
BajieHTHble IEKTPOHbL. Ilepuoanueckas cucrema xumpueckux onementos JIL.U. Menpeneesa. ®Ou3M4eckuil  CMbICI
[lepuoaunueckoro 3akona [I.W. Mensieneesa. Ilpuunnbl U 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB JJIEMEHTOB U UX COEIMHEeHUH 110
fepuojam M rpynnam. MupoBo3speHueckoe W HayuHoe 3HaueHue [lepuoamueckoro sakona JILW. Menzeneesa. Ilporuossr
JI.U. MenieneeBa. OTKpbITHE HOBbIX XUMHYECKUX DJIEMEHTOB.
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DJIEKTPOHHAs 1IPUPOJA XUMHMYECKON CBSI3H. DIEKTPOOTPULIATENLHOCTh. KoBaneHTHAs! CBsI3b, €e Pa3sHOBMAHOCTH U MeXaHH3Mbl
o0pasoBanusi (OOMEHHbIH M JOHOpHO-akuenTopHbiii). WoHHas cBsa3b. Metainyeckas cBi3b. BonopoaHas —cBsi3b.

MexmouekyiisipHble B3aUMO/IEHCTBHUS.

Kpucrajuinuecke M amopdHble BemiecTBa. [HIbl  KPHUCTAIMYECKHX PELIETOK (aroMHas, MOJEKYyJsipHas, HOHHas,
MeTaJIn4ecKas ). 3aBUCUMOCTb ()M3MYECKUX CBOHCTB BEIIECTBA OT THMA KPUCTALIIMUECKOH pewieTkd. [IpuunHbl MHOrooOpasus
BeiiecTB. CoBpeMeHHble NPECTaBIeHUs O CTPOSHHH TBEP/BIX, JKUAKHX U ra3000pa3HbIX BellecTB. JKuIKue KpUCTalbl.

Xumudeckue peakuuu. I'oMoreHHsle ¥ rereporeHHsie peakuuu. CKOPOCTb peakiiu, ee 3aBUCHMOCTh OT Pa3iH4HbIX (PAaKTOPOB:
MPUPO/Ibl pearupyroUIvX BelIEeCTB, KOHLEHTPALMK peardpyloluX BelecTs, Temneparypsl (npasuwio Baunt-I'opda), nnowanm
peaKLMOHHOW MMOBEPXHOCTH, HAIMYMs KaTajau3aTopa. JHeprus aKkTHBalMM. AKTHBHMPOBAaHHBIH Kkomrlekc. Karanusatopbl
KaTajiu3. Pojib KaTanu3aTopoB B MPUPOJE U MPOMBILLIEHHOM IPOM3BOICTBE.

[lonsTre 06 sHTanenuu u suTponuu. DHeprus [M6OGca. 3akon ['ecca u cnenctBusi n3 Hero. TeruioBbie 3DPEKTbI XUMHUYECKHUX
peakumi. Tepmoxummueckue ypaBHeHus. OOpatumocTh peakuuil. XuMHYeckoe paBHoBecHe. (CMelleHHEe XHMHUECKOro
paBHOBeCHsi TMMOJ JEHCTBHMEM pa3iM4yHbIX (DAKTOPOB: KOHILIEHTPALMKW peareHTOB WM TMPOAYKTOB peakliH, JaBiIeHMHS,
Temriepatypel. PoJib cMellleHusi paBHOBECHS B TEXHOJIOTHYECKUX MPOLIECcCaX.

Hucnepcubie cuctembl. KomtoupaHbie cuctembl. McTHHHBIE pacTBOpbl. PacTBopeHne Kak (U3MKO-XMMHYECKHH [poliecc.
CrniocoObl  BbipakeHHMsE KOHILEHTpPAIIWKH pacTBOPOB: MaccoBasi JOJs PAaCTBOPEHHOTO BEIECTBA, MOJSAPHAs M  MOJsIbHasA

KOHLIEHTpaluuu. Tutp pacTBopa M TUTpPOBaHME.

Peakuuu B pactBopax snextponuTtoB. KavuecTBeHHble peakuun Ha MOHBI B pacTBope. KHCI0THO-OCHOBHbBIE B3aUMOJEHCTBHS B
pactBopax. Am¢orepHocTb. MoHHOE npousBeieHue Bojibl. Bomopoatsblii nokasarens (pH) pacrBopa. ['uaponus coneil. 3nayenue
FHAPOJIH3a B OMO0rnueckux oOMeHHbIX npoteccax. [lpumeHenre ruaposinsa B pOMbILLIEHHOCTH.

OKHUCIUTENBHO-BOCCTAHOBUTEBHBIE peakuMHd B TIIpUpoOAE, TPOHU3BOACTBEHHLIX TIIpoUECcCaX H KH3HCIACATCIBHOCTH

opraHu3moB. OKHCIMTENbHO-BOCCTAHOBUTE/ILHBIH MoTeHMal cpeibl. Jluarpamma Ilyp63. [loBeneHue BelecTB B cpeaax ¢
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pasHbIM 3HauenueM pH. MeTo/bl 3eKTPOHHOrO M J1eKTpoHHO-HoHHOrO Gananca. [anbBaHu4ecKkuii d1eMeHT. XHMUYECKHe
uctouHukK Toka. CTanpapTHblil BOAOPOAHbIH siekTpoi. CTaniapTHbIA HMEKTPOAHBIH NOTEHUMAT CHCTEMbI. Psijl cTaH apTHBIX
EKTPOAHBIX NOTeHIManoB. Hanpasienre OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAaKLHi. DIIEKTPOIH3 pacTBOPOB W pacIllaBoB
coneii. IlpakTuueckoe MpUMEHEHWE JJIEKTPOJIM3a JUls MOJyYeHHs LIEJOUHBIX, HIENOYHO3EME/IbHbIX METAUIOB M alllOMUHMA.
Koppo3usi METaI0B: BU/Ibl KOPPO3UH, CIOCOOBI 3aILMThI METAJIIOB OT KOPPO3HH.

OCHOBBI HEOPraHHYECKOH XHMHH

O61mas xapaktepuctika diemenToB IA—IIIA-rpymnn. OKCHbI U EPOKCH/IbI HATPHS U Kajus. PacrnosHaBaHWe KaTHOHOB HATPHs H
kanus. CONM HATPHS, Kalusi, KadblUs U MATHUS, UX 3HAUYEHUE B MPUPOJE U XKH3HH desoBeka. JKecTKocTh BO/bI M COCoObI ee
ycrpanenusi. KoMmniekcHble COeIMHEHUs alIOMUHKS. ATIOMOCHIIHKATBI.

Merassl IB-VIIB-rpynn (Measb, LMHK, XpoM, Mapradel]). OcobeHHocTH cTpoeHust atToMoB. O0iune (pu3nveckie 1 XuMHYeck1e
CBOMCTBA. ﬂonyqune H NMPUMEHCHHC. OKCH}lbI U T’HAPOKCHUbI DTHX METaJIJ1I0B, 3aBUCHMOCTb UX CBOMNCTB OT CTEINCHHU OKUCIICHHS
yneMeHnTa. Baxwueiimme conu. OKHCIWTENbHbIE CBOWCTBA COJied XpomMa W Mapradia B BbICIIE€H CTENeHH OKHCIIeHHS.
KomnjiekcHbie COeIMHEHUs] XpoMa.

O6was xapakTepuctuka siementoB [VA-rpynmbl. CBoiicTBa, momydenue u mnpumenenue yris. CHHTe3-ra3 Kak OCHOBA
COBPEMEHHOIl MPOMBIILIIEHHOCTH. AKTUBUPOBaHHKIH yrosib kak ajcopbent. HanocTpykTypbl. MHpOBbIE 10CTHXEHHUS B obnactu
CO3JaHUsl HAHOMATEpHaJIOB. DJIEKTPOHHOE CTPOEHHE MOJIeKyJbl yrapHoro rasa. [losydenue W NpuUMEHEHHE yrapHoro rasa.
Buonoruyeckoe aeiicTBre yrapHoro raza. KapOuapl kanblis, anioMuHus 1 xkenesa. Kapbonatel u rujipokapbonatbli. KpyroBopor
yrieposa B JKMBOH M HexuBoi npupoje. KauectBennas peakumsi Ha kapOoHaT-uoH. PU3MUeCKMe M XHMHYECKME CBOWCTBA
kpemaus. Cunanbl ¥ cunuuuasl. Oxeun kpemuust (1V). KpemHueBble KUCIOTbI U HX COJIH. CunukaTHble MUHEpalibl — OCHOBA

3€MHOU KOpBI.
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OO1as xapakteprcTika 31eMeHToB VA-rpynnsl. Hutpuasl. KauecTBennas peakuus Ha MOH aMMOHUS. A30THasi KHCJIOTA Kak
OKHCAHUTEb. HUTpaTsel, UX (u3MyecKkHe U XMMUYECKHE CBOWCTBa, npuMeHeHue. CBoiCTBa, NojaydeHne U npuMeHenue gocdopa.

Dochun. @ochopubie u nonudochopubie kucnoTel. buonoruyeckas posb Gpocdaros.

Ob1uasi xapakrepuctuka sneMeHToB VIA-rpynmbl. OcoOble CBOHCTBA KOHLEHTPUPOBAHHON cepHOM KUCIOThl. KauecTBeHHble

peakunu Ha cynb(pua-, cynbGUT-, U cyab(aT-HOHbI.

O6was xapaxrepuctuka s1neMeHToB VIIA-rpynmsl. OcoGenHocTd xumuu (ropa. [anoreHoBOJOpPOAbI M WX IMOJyHYEHHE.
["anoreHoBoOpO/IHBIE KUCIOTHI M MX conu. KadecTBeHHble peakiMu Ha rajoreHu1-uoHbsl. Kuciopoacoaepkaiiue coeimHeHuUs

XJiopa. anMeHeHI/Ie raJlor€HOB H UX BaXKHEHIIUX COeJUHEHUH.

bnaropoansie rassi. [Ipumenenue 61aropoiHbIX ra3os.

33KOHOMepHOCTH B U3MEHEHUHU CBOMUCTB [NPOCTBLIX BEIIECTB, BOAOPOAHBIX COEIMHEHHUM, BLICLLIMX OKCHJIOB U F'MIAPOKCHU0B.

I/l,ﬂ,eHTHd)HKaLlMSI HEOPraHH4YeCKHUX BELIECTB H MOHOB.

XHMHA H KHU3Hb

HayuHble MeToabl no3HaHust B XUMHH. Mcrounuku xummdeckoii uHpopmauuu. [Touck wHbOpMauuu 1o HaszBaHMsM,
uaeHTU(GUKATOpPaM, CTPYKTYpHbIM (opMmysnaM. XUMHUYECKHH aHaiu3, CHHTE3, MOJEIHPOBaHME XMUMHMYECKMX MpOLECCOB M
SIBICHMH KaK METO[bl HAay4yHOro [03HaHus. Maremaruueckoe MOJIEIMPOBAHUE [MPOCTPAHCTBEHHOTO CTPOEHHUSI MOJIEKYJI
opranuyeckux BeuecTB. CoBpeMeHHbIe (PU3MKO-XMMUYECKUe METO/Ibl YCTAHOBJIEHHS COCTaBa U CTPYKTYPbI BELLIECTB.

Xumus u 3p0poBbe. JlekapcTBa, (epMeHTHI, BUTAMHHBI, FOPMOHbI, MUHEpallbHbe BOABL. [IpoGiembl, CBs3aHHblE C
MPUMEHEHHUEM JIEKapCTBEHHBIX NpenapaTos. BpeaHblie npuBbluky U (pakTopbl, pazpyliaroliue 310poBbe (KypeHue, ynorpebieHue
ankorouis, Hapkomanusl). Paunonansuoe nuranue. [Nuiesrbie 106aBku. OCHOBBI MUIIEBOW XUMUH.

Xumus B MeauumHe. Pazpabotka jekapcetB. XUMHUECKHE CEHCOPBI.
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XumHs B NOBCEAHEBHON XHM3HM. Motolie W uucTsamme cpeacrtsa. Penennentsi, uHcekTHLHAbl. Cpeacta nu4HOI
ruruenbl ¥ kocmetTnku. IlpaBuna 6e3omacHoi paboThl ¢ €JKMMH, FOPIOYMMH H TOKCHYHbLIMH BEILIECTBAMM, CPEACTBAMH ObITOBOH
XUMHH.

XuMusl ¥ ceslbCKoe X03s1iMcTBO. MuHepalibHble 1 opranuveckue ynodpenus. Cpeactsa 3allluThl pacTEHHH.

Xumusi B npombliiieHHocTr. OO1Ke npeAcTaBieHus 0 NPOMbILIIEHHbIX COcodax MojyyeHus XMMMYECKUX BEUIECTB (Ha
npuMepe MPOW3BOJCTBA aMMHaKa, CepHOM Kucnotbl). llpombliiinenHas opraHuveckas Xumusi. CbIpbe sl OPraHU4eCcKOu
npomsilieHHOCTH. [Ipobiema oTx040B M NMoOOUHBIX NMpoaykToB. Haubosee KpynmHOTOHHAKHBIE TIPOM3BOJACTBA OpPraHUYECKUX
coenauHeHuii. YepHas u uBetHas metajtyprus. CTeK10 U CUIMKATHAS MPOMBIIIEHHOCTb.

Xumust 1 suepretuka. [IpupoHble HCTOUHUKH yrieBoaopoaoB. [IpupoaHblii M nonyTHbIH He(TIHON rasbl, KX COCTaB U
ucnonb3oanue. Cocras HedpTu u ee nepepadborka. Heprenponykrel. OxraHoBoe uncno Oen3nHa. OXpaHa OKpYXKaroleH cpeibl
npu HedTernepepabOTKe U TPAHCIIOPTUPOBKE HEPTENPOYKTOB. AJIbTEPHATHBHBIE HCTOYHHKH YSHEPIHH.

Xumusi B crpoutenbcTBe. LlemenT. betoH. [loabop onTUManbHBIX CTPOMTEbHBIX MaTepHalioB B TPaKTHYECKOH
JIeATeJIbHOCTH YeJIoBeKa.

Xumus ¥ dKkonorus. XMMHUYECKOE 3arps3HeHUe OKpyXkarollen cpelbl U ero nocieactsus. OxpaHa rufipoc@epsl, MoYBbl,
aTMocdepsbl, Guiopbl ¥ GayHbl OT XUMHUYECKOTO 3arpsA3HEHHUs.

Tunsl pacyeTHbIX 321a4:

HaxosxaeHue MosieKyssipHOi (GopMysibl OPraHMYecKOro BeLIeCTBa M0 €ro IJIOTHOCTH M MacCOBBIM JIOJNSIM DJIEMEHTOB,
BXOJAIIMX B €r0 COCTaB, UJIH MO MPOAYKTaM CrOpaHusl.

PacueTrbl MaccoBOM 10JIM (MAcChl) XUMHUUYECKOr0 COEJIMHEHUS] B CMECH.

Pacuersl Macchl (06beMa, KOJMUECTBA BelIECTBA) MPOAYKTOB PeaklMU, eClii OJHO U3 BEIECTB AaHO B H30bITKE (MMeeT
MPUMECH ).

PacueTnbl MaccoBoi MM 00BEMHOM JIOJTH BbIX0/1a NMPOAYKTA peakilui OT TEOPETUYECKH BO3MOXKHOTIO.

PacueTn! Ten0Boro spdexra peakimu.
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PacueTbl 00b€MHbBIX OTHOLLIEHHH I'a30B [P XUMHYECKHUX PCaAKLINAX.

PacueTbl mMacchl (Oﬁ'beM’d. KOJIMYeCTBa BelllecTBa) MNpoAyKTa peakiMu, ¢Clid OAHO M3 BEIIECTB NaHO B BHJIC pacTtBopa C

ornpesiesIeHHON MaccoBO# Jl0JIel pacTBOPEHHOIrO BELIECTBA.

IlpumepHble TeMbl NpakKTHYECKHX padoT (HAa BLIOOP yUHTEIs1):

KauecTBeHHOE onpeaeneHue yriepoaa, BOAOPOa U XJIopa B OpPraHM4eCcKrX BellecTBax.
KoHcTpyrpoBaHue apocTepKHEBbIX MOJIeJIed MOJIEKYJ OpraHHYeCKHX BELLIECTB.

Pacrno3HaBaHue MJacTMacc U BOJOKOH.

[TosyyeHue UCKYCCTBEHHOIO LlIeJKa.

Peluenne sxcrniepyMeHTalbHbIX 3a/la4 Ha [0Jy4YeHHe OpraHuueCKUuX BeleCTB.

Peluenue sxcnepyMMeHTalbHbIX 3a/1a4 Ha pacrno3HaBaHUEe OPraHHYECKUX BELLECTB.

WUnentudukanus HeopraHM4eCKuX CoeJMHeHHUH.

[Tonyuyenue, cobupanue U pacro3zHaBaHHe ra3os.

PeuieHue skcnepuMeHTaNbHBIX 3a7a4 10 TeMe «MeTanb».

PelueHue skcnepuMeHTalbHbIX 3a/1a4 no teMe «Hemerannbiy».

PellieHne sKcriepuMeHTalbHBIX 3a/1a4 110 TeMe «|'eHeTHueckKast CBsI3b MeXJ1y K/1accaMy HEOPraHM4YeCKUX COCIMHEHHUI.
PellleHue sKcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «'eHeTn4eckas CBsi3b MEKAY KIacCaMu OPraHUYECKUX COEIMHEHHUMY.
[TonyuyeHue 3TUIEHA U U3YyUEHHUE €ro CBOMCTB.

[lonyyeHune yKCyCHON KMCIOTBI H U3yUYeHHE €€ CBOMCTB.

['uaposin3 )Kupos.

M3rotoBnenue mMbljia pyuHoil paboThl.

XUMHUSI KOCMETUYECKHX CPEJICTB.

MccenenosaHue cBOHCTB OCJIKOB.

OCHOBBI NMUILIEBOH XUMUHU.
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UccneroBanmne nNUILEBbIX J00ABOK.

CRoiiCcTBa 0JIHOATOMHBIX U MHOTOAQTOMHbIX CIIHPTOB.

XHUMHUYECKHE CBOMCTBA ajllbAerHa0B.

CunTe3s ciloKHOro (pupa.

['unposnus3 yrieBoaos.

YcTpaHeHre BpeMEHHOMN JKECTKOCTH BO/1bl.

KauecTBeHHbIe peakllii Ha HEOPraHW4YeCKHe BEeLIeCTBA U MOHBIL.

MccnenoBaHue BAMSIHUS Pa3MUHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOHN peaKiny.
Onpeie/ieHre KOHLEHTPALIMK PacTBOPa aCKOPOUHOBOM KMCJIOThI METOIOM TUTPOBAHHUS.

Popmbl 00yUeHHs:
e ppoHTanbHas (obuieknaccHas )
e IpyIinoBas (B TOM 4Kcie U paboTa B napax)

® UHAUWBHAYaJIbHAaA

TpaanuHoHHbIE METOAbI 00yYeHHsI:

o CIIOBECHBIE METO/IbI: pacckas, obbscHenue, Oeceia, paboTa ¢ yueOHMKOM, CO CIPABOYHOM JIHTEPATYPOK.
® HarJisHble METO/Ibl: HAaONIOIeHHUE, NPE3EHTALIUH.
° caMmocTosTebHas paboTa ¢ yueOHMKOM, pa3/laTOYHbIM MaTepUaIoM.

®opMBbI KOHTPOJISA:
YcTHbie OpMbl KOHTPOJIS:
e caMorpoBepka no oopasiy
e B3aUMOIIPOBEPKA MO 0OpasLy
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® QIIpOC 110 rapam

® XUMHYECKass BAKTOPUHA.

® TeopeTHYecKas pasMHHKa

e 00LIECTBEHHBIH CMOTpP 3HAHUH

® YCTHbIA MHAUBUIYAJIbHBINA ONPOC

® YCTHbIN ()POHTANBHBIN OMPOC

ITucbMeHHbIe GOpMBbI KOHTPOIIS
® XHUMHUYECKUU JIUKTAHT.
® [IMChbMEHHBIH GPPOHTATIBHBIH ONpoC
® KOHTPOJIUPYIOLLHE CAMOCTOSITEIbHbIE padOThI
® [IPOBEPOYHbIE CAMOCTOSITENIbHbIE PAOOTHI
® KOHTpOJIbHBIE pabOTHI.
Tunbl ypokos:
® YPOKH C rpynnoBbIMU (popmamu padoThI;
® YPOKH B3aUMOOOYYEHUs yHaLUXCS;
® YPOK MU3Y4YeHHs U MEePBUYHOIO 3aKperieHus: HOBbIX 3HAHWUM;
® ypok 0000LIeHUsI U CUCTEMAaTU3aLluK1 3HAHUH;
® YPOK KOHTpPOJIS, OLIEHKH U KOPPEKIIMU 3HAHUN yualluXcs,
® KOMOMHHPOBAHHBIH YPOK;

e jabopaTopHble U pakTUYeCKue paboThbl



OcHoBHbIe BH/IbI Y4eOHOH JeATeIbHOCTH

® OCO3HaBaTh €JAHHCTBO MU LICJIOCTHOCTH OKPYKaAlOLIEI'o MHpa, BO3MOXXHOCTH €ro rno3HaBaeMocTH 00BACHUMOCTH Ha OCHOBE

JOCTHIKEHUH HAaAYKHW.

® JIOCTECIEHHO BbICTPAUBATh cOOCTBEHHOE 1I€JIOCTHOE MHPOBO33pEHHUE: OCO3HABATh ﬂOTpe6HOCTb H TOTOBHOCTbL K
CaMOOGPa'SOBaHH}O, B TOM HHCJIE U B PaMKaX CaMOCTOSITE/IbHOM [1€IT€bHOCTH BHE LLIKOJIbBI;

® OLICHHUBATb XXU3HCHHBIE CUTYAallHH C TOYKH 3PEHUA Oe3oracHoro 06[3&3& KH3HH H COXPAaHCHHA 310pOBbA,
® OlLIEHWBATh YKOJIOrMYECKUH PHCK B3aUMOOTHOILIEHUMN YeIOBEKA U INpUPOIBI.

e (opMHpPOBaATh IKOJOTUYECKOE MBIIIIEHHE: YMEHHE OlIeHUBATh CBOIO JEATENIBHOCTH M TMOCTYNKH APYTUX JIHOJIEH ¢ TOYKH
3peHUs COXPaHEeHUsl OKPYIKaIOLLeH cpe/ibl - rapaHTa >KU3HU U Oi1aronosyuus noaei Ha 3emie.

® CaMOCTOSATEJILHO OOHapY)MBaTh U (OPMYJTHPOBATH yueOHYIO pobiiemMy, OnpeeNsaTh Lellb yueOHON 1esSTebHOCTH;

® BbLIABUI'aTb BEPCHH PEIICHHSA l'IpOﬁJ'[CMb]., 0OCO3HaBaThb KOHEYHbIU pe3yibTar, Bbl6HpaTb U3 MNpeajioKEHHbIX W HCKATb

CaMOCTOSITEIbHO CPEJICTBA JOCTUIKEHUS LIeTIH;
® COCTaBJISTH (MHIAMBUAYAIbHO WK B IpyIiNe) MJ1aH pelieHus npobiemsl;

e paboras 1o niaHy, CBepsATh CBOM AEHCTBUS C LIEJbIO U, MPH HEOOXOJUMOCTH, HCIIPABJIATH OLIMOKH CaAMOCTOSTENLHO;
® B JIMAJIOre C YYUTEIEM COBEPLIEHCTBOBATh CAMOCTOSITEIbHO BbIpabOTaHHbIE KPUTEPUH OLICHKH.

e OOHapyxupaet u hopmysiupyer yueOHy10 1npodsieMy noj pyKkoBOACTBOM YUHTEsI.
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e CTaBUT Lle/Ib AEATEBHOCTH HA OCHOBE MMOCTABICHHON MPOOJIEMBl M NPEaraeT HeCKOJIbKO CI0COO0B €€ IOCTHIKEHMSI.

e CamMoCTOsITENIbHO AHANTU3HUPYET YCJIOBUS JOCTHKCHHS LICJIH HA OCHOBE yL{éTa BbIJICJICHHBIX YHYUTEJEM OPUEHTHUPOB JICHCTBUS

B HOBOM }’LleﬁHOM Marepuarle.

® [LJIAaHUPYET pecypchl ISl JOCTHIKEHUS LIEIH.

e Ha3biBaeT TPyAHOCTH, C KOTOPBIMHM CTOJIKHYJICS TIPU PELIEHWH 3a[a4, 1 Tpeajiaraet MmyTd uX npeojoneHus/ usberanus B

nalbHEeH1Ien aesiTe/IbHOCTH.

e HasbiBaer TPYAHOCTH, C KOTOPbIMH CTOJIKHYJICH MpH PEUHICHUH 3aJaui, U NpealaraeTt nyTu ux npeo,ucmeﬁm/ u30eraHus B
JlaJibHEUIen e TeJIbHOCTH. BbII'IyCKHH}{ MNOJYYHUT BOZMOXHOCTbE HAYHHUTLCA:

® CAMOCTOSITEJILHO CTABUTh HOBbIE yueOHbIE 1€/ U 3a7a4H.
e CaMOCTOSITEIbHO CTPOUTH J)XKU3HEHHbIE IJ1aHbl BO BPEMEHHOM MepcreKTUBE.

® [IpH NJIAHUPOBAHUH JIOCTHIKEHHUS LieJieil cCaMOCTOATEbHO U aJIeKBATHO YUUTBIBATh YCIOBUS M CPEJICTBA UX IOCTHIKCHHSI.
® BbIJICNATH AJIbTEPHATHBHBIE CIIOCOOBI TOCTHIKEHHUS 1IEIM ¥ BIOHpaTh Hanbonee YpQekTUBHBIN crocob.

® QaJeKBaTHO OLIEHMBAaTb CBOM BO3MOXKHOCTH JOCTHIXKEHHsI LeJNW ONpeleNéHHON CIOKHOCTH B pa3idvHbIX Ccepax
CaMOCTOSITEIbHON JIeATENIbHOCTH. ® aHalM3HpOBaTh, CpPaBHUBaTh, Kiaccu(uuupoBaTh M 000011aTh (akThl W sBIEHHS.

BrisgBisaTh [IPUYHHBI H CICACTBHA IMPOCTbLIX SIBJICHUH.

® OCYUIECTBJIATh CpaBHEHHE, KJIaCCH(l)HKaLlHIO, CaMOCTOATEJIBHO Bblﬁl/lpaﬂ OCHOBaHHUsI W KpUTEPUH NJid YKA3dHHbIX

JIOTMYECKUX OTepaLmii;

® CTPOUTD JIOTHHYECKOEC pacCyXKACHHUEC, BKITHOUYAKOLIEE YCTAHOBJICHHUE NPUYHHHO-CJICJICTBEHHBIX CBSI3EH.
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® CO3/1aBaTh CXEMaTHUYECKHE MOJIEIIH C BbIIEJIEHHEM CYICCTBEHHbBIX XapaKTePUCTHK 00beKTa.
® COCTaBJISITh TE3UChI, PA3JIMUHbIE BUbI MJIAHOB (MPOCTHIX, CIOKHBIX U T.I1.).
e peoOpa3zoBbIBaTh HHPOPMALHIO W3 OJHOTO BUJIA B JIPYToii (TabaMIly B TEKCT U 1p.).

 yMeTb ONpeeNsTh BO3MOKHbIE HCTOYHUKH HEOOXOAMMBIX CBEACHHIT, TPOU3BOAUTDL MOMCK HH(OPMALNHK, aHATH3UPOBATh H

OLIEHUBATH €€ JIOCTOBEPHOCTD.
® OCYILECTBISET PACIIMPEHHBIH MOUCK HHPOPMALIMK C UCTIOJb30BaHHEM pecypcoB 0ubanotek u Murephera.

e CuuTbiBaeT MH(OPMALIMIO, MPEACTABICHHYIO C MCIOJb30BAHUEM paHee HEU3BECTHbIX 3HAKOB (CHMBOJIOB) MPH HAJTHYUH

MCTOYHHMKA, COJIEPIKALLErO UX TOJKOBAHUE.

e Co3/1aeT MOJICNIM M CXEMbI JIJIs pellIeHHs 3a1a4.

e [TepeBOMT CIIOKHYIO 1O COCTaBy MHMOPMALHIO H3 rPahUIecKoro Uik CHMBOIBHOIO NPEACTABIEHHS B TEKCT U HA00OPOT.
e YcTaHaBIMBAET B3aMMOCBSI3b OITUCAHHBIX B TEKCTE COOBITHH, IBIEHUH, TPOLIECCOB.

e Y4yacTByeT B POEKTHO- HCCIIE10BATE/ICKON AESATEIbHOCTH.

e MPOBOMUT HAGNIOJEHHE M DKCIIEPUMEHT [OJ PYKOBOACTBOM YuMTels. OCYLIECTBISET BbIOOp Haubosee >(pQheKTHBHBIX
croco0oB pellieHus 3a7a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHH;

® J1acT OMNPEACIIECHHUE TTOHATHUAM.

® YCTAHABIMBAET MPUYMHHO-CJIEACTBEHHbIE CBA3M. 0000LIAET MOHATUS — OCYIIECTBISIET JOrHYECKYIO OnepalLuio nepexoaa
OT BHJIOBBIX MPU3HAKOB K POJIOBOMY MOHSTHIO, OT MOHSTHS C MEHBLINM 06BEMOM K MOHATHIO ¢ DOJILIIAM 00BEMOM;
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® OCYLICCTBIISIET CpAaBHCHHC, KJ'I&CCI/I(I)HKEII.[H}O, CaMOCTOSATEJILHO Bb]6}‘]])'d$! OCHOBaHusg M KpUTEpUHU Ui YKa3dHHbIX
JIO'HHECKHUX onepaunﬁ. CTPOUTHL KJ'IEICCH(]J[‘IK&L],H}O Ha OCHOBE JAHUXOTOMHHYECKOIo JCJIeHHUA (Ha OCHOBC OTpHLlElHHFI) CTPOHUTDL
JIOTHYECKOE pacCyX/I€HHUE, BKIIIOHaoLee YCTaHOBJICHUE NMPHYHHHO- CIeACTBCHHbIX CBsI3eH; 0OBSCHSAET SBJICHMS, IMPOLICCCHI,
CBS3HM H OTHOLUEHHs, BBIABISACMBIC B X0/1€ UCCIICOBaHHA, 00BsCHSIET SIBJICHUS, Mpouecchl, CBA3W U OTHOLICHHS, BbISIBISCMbIC

B XO/I€ UCCJIe/IOBAHMS; ® CTABUTH I1Po0JIeMY, apryMEeHTUPOBATD €€ aKTyalbHOCTb.
® CaMOCTOSITENILHO MPOBOJIMThH MCCIIEIOBAHUE HA OCHOBE MPUMMEHEHMs] METOI0B HabIIOIEHHsI U SKCIIEPUMEHTA;

e yMmeer paboTaTh B Ipynre — YyCTaHAaBOMBaeT pabouuMe OTHOLIEHHS, 3(P(EKTHBHO COTPYIHMYAET M CHOCOOCTBYET
MPOLYKTUBHOM KOOMepalMu; MHTErpupyeTcs B TPYNINy CBEPCTHMKOB W CTPOMUT MPOJAYKTUBHOE B3aUMOJICHCTBHE CO

CBEPCTHHKaMH H B3pPOCJIBIMH.

® YUUTLIBATH pa3HbIE MHEHHUA H HHTEPECH] H 000CHOBBIBATb COGCTBEHHyI{) MO3HLIHHO.

Pacnpenenenne Tem (6/10K0B) No KJjiaccam

Tembl [IpumepHOE KOIM4YeCTBO YacoB
Knacc
10 HauasibHble MOHATHSI OPraHUYECKOH XUMHH (13 1)

[IpenenbHbie yrieBoa0pO/bl (7 u)

HenpenesbHble yrieBo10po/ibl (15 )
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ApomaTHyecKne yrieBoaopo/ibl (7 )
[IpupoiHbie HCTOUHUKH YIJIEBOIOPO/I0OB (3 4)
Kucnopojocojiepixaiine opraHu4eckue BelecTsa (Il 4)
Anbaeruapl i KETOHbI (7 u)
KapOoHOBbIe KMCIIOTBI U UX MIPOU3BO/IHbIE (154)
YrineBonpbl (12 4)
A3zoTtocoiepiKalliue opraHun4ecKue CoeIMHeHUs (15 4)
11 Crtpoenue atoma. (10 q)
[Tepronueckuii 3aKOH U neproIMyecKas cuctema
xumuueckux aemenToB 1. M. MeneneeBa
XuMHUecKas CBsi3b U CTPOEHHE BEllleCTBa (14 4)
JlucnepcHble cUCTEMbl U pacTBOPbI (6 4)
(12 4)
XHUMHUYECKHE peakluu
XUMUYeCKHUe peakllud B pacTBopax (14 4)
OKHUCIUTEIBHO-BOCCTAHOBUTENbHBIE MPOLIECCHI (10 4)
HemeTtannsl (23 u)
MeTaniibl (16 4)
,D.eH MCOBa MopnncaHo uudposoi
noanucbio: leHncosa
CBeTnaHa CeeTnaHa AnekcaHgpoBHa

AnekcaHgpoBHa

Nata: 2023.02.14 11:10:28
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