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INOACHUTEJIbBHAS 3AIINCKA

Jlannast pabouasi mporpamMma peanusyercs B yueOHUKax ajisi oOIieo0pa3oBaTeIbHBIX OpraHu3alui
aBTopoB I'. E. Pynzutuca, @. I'. ®enpamana «Xumud. 10 knace» u «Xumus. 11 knacey.

PabGouass mporpamma ocBemaer coaepkanue oOydenms xumud B 10 m 11 kmaccax
obmieoOpazoBarenbHBIX opranu3anuid. [Iporpamma paccunrana Ha 68 4 (1 4 B HeZeNi0).

PaGouas nmporpamma 1o XMMHH COCTaBIIEHA HA OCHOBE:

* (yHIaMEHTAIBHOTO s/Ipa 00IIero 00pa3oBaHUs;

* denepatbHOrO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApPTa CPEAHEro 001Iero 00pa3oBaHus;

* TIpOrpaMMbl Pa3BUTHS YHUBEPCAIbHBIX YU€OHBIX ACHCTBUM;

* MPOrpaMMbl AYXOBHO-HPABCTBEHHOTO PAa3BUTHUS M BOCIIUTAHUS JTMYHOCTH.

N3ydyeHne XM Ha ypOBHE CpEAHEro 0011ero o0pa3oBaHus HApPaBICHO Ha
JOCTIKEHUE CIETYIONNX Heei:

* OCBOGHHE 3HAHUU O XHUMHUYECKON COCTaBISIIONICH €CTeCTBEHHO-HAyYHOH KapTUHBI MHpAa,
BOXHEHIIINX XUMUYECKUX MOHITHSIX, 3aKOHAX U TEOPHSIX;

* OBJAJCHHE YMEHUSMHU TIPUMEHSTH IIOJNy4YCHHbIE 3HAaHUSA Ui OOBSICHEHUS pPa3HOOOPa3HBIX
XUMHUYECKHX SIBICHUI U CBOMCTB BEIIECTB, OLICHKU POJIM XUMHUH B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHI U
MIOJTyYeHUU HOBBIX MAaTEPUAJIOB;

* pa3BUTHE I[I03HABATEIbHBIX HMHTEPECOB M MHTEJUIEKTYAIbHBIX CIIOCOOHOCTEH B Mpoliecce
CaMOCTOSITEIIFHOTO TMPHOOPETeHNUS XUMHUYECKUX 3HAHWH C HCIIOJIB30BAHUEM PA3IUYHBIX HCTOYHUKOB
uH(pOpMaIliK, B TOM YHUCIIE KOMITbIOTEPHBIX;

* BOCHHTaHHE YOEXKIEHHOCTH B TO3UTUBHOW POJM XMMHU B JKM3HH COBPEMEHHOTO OOIIECTBa,
HEOOXOMMOCTH XMMUYECKH TPAMOTHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U OKPYKAIOIIEH Cpee;

* NPUMEHEHHWE IIONYUYCHHBIX 3HAHUH W yMEHHWH Uit O€301MacHOr0 HCIOJb30BAaHUS BEIIECTB H
MaTepHajoB B OBITY, CEIbCKOM XO3SIICTBE M Ha MPOU3BOJCTBE, PEIICHHS IMPAKTHUYECKUX 3a7ad B
MOBCEHEBHOM KHU3HM, TPEAYNPEKICHUs SBJICHUH, HAHOCAIIMX BpeA 370POBBIO YEJIOBEKa MU
OKpY>Karollen cpene.

Cpennee oOmiee oOpa3oBaHMEe — 3aKJIIOUMTENbHAs CTYNEHb oO0mero odpaszoBanus. CopaepikaHue
cpeaHero odIero o0pa3oBaHus HAIPABICHO HA PELICHNUE CIEAYIONINX 3a/1a4:

* 3aBepllIeHue 001e00pa3oBaTeIbHON MOATOTOBKH B COOTBETCTBUU ¢ 3akoHOM «OO0 0Opa3zoBaHMU B
PDy;

* peanu3anus OpeAnpodeccHOHANBHOr0 00mero o0pa3oBaHUs, IO3BOJIAIONIETO 00ECIeYuTh
MIPEEMCTBEHHOCTH 00IIEro U MpoPeCCHOHAIIBHOTO 00pa30BaHUs.

Baxuelimel 3amaueil oOydeHHs Ha 3Tame IMOJYyYeHHs] CpPEeIHEro oOIero oOpa3oBaHUS SBISETCS
NOJrOTOBKAa O0YyYaromMXcs K OCO3HAHHOMY BbIOOPY JalibHEHIEro »*u3HeHHoro mytu. OOydaromuecs
JIOJDKHBI CaMOCTOSITENIBHO HCIIOJIb30BaTh NMPHOOPETEHHBIM B IIKOJIE OMNBIT JEATEIBHOCTH B peabHOU
JKU3HHM, 32 paMKaMy y9eOHOTO TpoIiecca.

I'maBHBIE 1IeTH cpeHero oomiero 00pa3oBaHusl COCTOSAT:

* B ()OPMHUPOBAHUH IIEIOCTHOTO TPEACTABICHUS O MUPE, OCHOBAHHOTO HA MPUOOPETEHHBIX 3HAHMSX,
YMEHUSX U CIOco0ax AEATeIbHOCTH;

* B IPHOOPETCHUH OIBITA TIO3HAHMSI, CAMOIIO3HAHUS, pA3HOOOPa3HOW AEATEIbHOCTH;

* B IIOJATOTOBKE K OCO3HAHHOMY BBIOOPY 00pa3oBaTeIbHON 1 TPOPECCHOHATBHOU TPACKTOPHH.

OCOOEHHOCTBIO O0Y4YEHHUsI XMMHUU B CPEIHEH IIKOJE SIBJIAETCS Olopa Ha 3HAHUS, MOJTyYCHHbIE NPHU
U3y4eHUH XUMUU B 8—9 Kitaccax, X pacuipeHne, yriryOjJeHne U CHCTeMaTH3aI s,

B u3ydenum kypca XUMHM OOJbIIAs POJIb OTBOJUTCS XUMHUECKOMY 3KCIIEPHUMEHTY, KOTOPBIH
NPEICTaBICH MPAaKTHYECKUMH paboTaMu, Ja0OpaTOPHBIMH ONBITAMH ¥ JIEMOHCTPAIMOHHBIMHU
sKcnepuMeHTaMu. O4eHb BaKHBIM SIBJISIETCS] COOIIOICHUE MTPaBUII TEXHUKHU 0€30IacHOCTH Ipu paboTe B
XUMHUYECKOH 1abopaTopu.

B kauecTBe yeHHOCMHbIX OpUeHMUPO8 XUMUIECKOTO 00pa30BaHMsl BBICTYNAIOT OOBEKTHI, N3ydyaeMble
B Kypce XMMHH, K KOTOPhIM y o0y4atonmxcs GopMupyercs HeHHOCTHOE OTHOILIEHUE.

OCHOBY no3nasamenbHbIX YyenHocmerl COCTABISIOT HaAyYHbIE 3HAHHSI U HAYYHBIE METO/Ibl TIO3HAHUSI.

Pa3BuTHe mMO3HaBATENbHBIX I[IEHHOCTHBIX OpHEHTAllMi COJEp)KaHus Kypca XUMHUU IO3BOJISET
c(OopMHPOBATE:



* YBaXHTEIHHOE OTHOIICHUE K CO3UIATEIILHOM, TBOPUECKON ACATEIBHOCTH;
noTpeOHOCT, B OE3YCIIOBHOM  BBIMIOJIHEHWHM TIPaBWJI  OE30MacCHOTO HCIOJB30BAHUS BEIIECTB B
MMOBCEAHEBHOM XU3HU;
CO3HATEJNBHBIN BBIOOp Oymyiiei npodhecCHoHaIbHOW A TEeTbHOCTH.

Kypc xumum o0mamaer BO3MOXKHOCTSAMH Uil (DOPMHUPOBAHUS KOMMYHUKAMUBHBIX YEeHHOCEL,
OCHOBY KOTOPBIX COCTABIISIOT IIPOIIECC OOIIEHHS ¥ TPaMOTHAsI
peyb, CIOCOOCTBYIOIINE:
NPaBUIBHOMY HCIIOJIb30BAaHUIO XUMHUECKOW TEPMUHOJIOTHH;
Pa3BHUTHIO MOTPEOHOCTH BECTH TUAJIOT, BRICIYIIIMBATh MHEHHUE OIMOHEHTA, y4aCTBOBATh B TUCKYCCHH,
Pa3BHUTHIO CIIOCOOHOCTU OTKPBITO BBIPAXaTh U apTYMEHTHPOBAHHO OTCTAWBATh CBOIO TOUKY 3PCHHSI.



1. IINTAHUPYEMBIE PE3YJIBTATBI

B pesynbprare u mydeHus yaeOHOTO mpeaMeTa « XUMHS» Ha YPOBHE CpeIHEro ooImero oopasoBaHus
Ha 0230BOM YPOBHE 8bINYCKHUK HAYYUMCSL:

— pacKphIBaTh Ha IPUMEPAX POJIb XUMUU B (POPMHUPOBAHUU COBPEMEHHON HAYYHOU KapTHHBI MUPa U
B IIPAKTHYECKON JIEATECITLHOCTH YEJIOBEKA,

— IEMOHCTPUPOBATh HA MPUMEpPaX B3aUMOCBSI3b MEXKIYy XUMUEW U JPYTUMH €CTECTBEHHBIMU
HayKaMU;

— pacKpbIBaTh HA MPUMEPAX MOJIOKEHUS TEOpUN XuMudeckoro crpoenust A. M. Bytieposa;

— MMOHUMATh (PU3UYECKUN CMBICT mepuoauveckoro 3akona JlI. M. MeHueneeBa W Ha €ro OCHOBE
OOBSCHSATh 3aBUCHMOCTh CBONCTB XHMHYECKHX OJJIEMEHTOB U O0Opa3oBaHHBIX WMHU BEHIECTB OT
3JICKTPOHHOTO CTPOEHUSI aTOMOB;

— OOBSICHITh IPUYUHBI MHOTO0Opa3Ms BEIIECTB HA OCHOBE OOIINX MPEJCTABICHUN 00 UX COCTaBe U
CTPOCHUU,

— NPUMEHATh TMpaBuja CUCTEMATHYECKOM MEeXAYHApOJHOM HOMEHKJIATyphl KaK CpeIcTBa
pa3iuyueHus U uAeHTU(UKAIIUN BEIIECTB M0 UX COCTaBY U CTPOCHUIO;

— COCTaBJISITh MOJICKYJIAPHBIE U CTPYKTYPHBIC (POPMYJIBI OPTaHMYECKUX BEIIESCTB KaK HOCHUTEICH
uH(pOpMAIMM O CTPOCHWU BEHIECTBA, €0 CBOWCTBAX M MPUHAMICIKHOCTH K OMPEACIEHHOMY KIIACCy
COCJIMHEHM;

— XapaKTepHU30BaTh OPraHUYECKHUE BEIIECTBA MO COCTaBYy, CTPOCHHUIO M CBOMCTBAaM, YCTaHABIIUBATh
MPUYMUHHO-CJIEICTBEHHBIE CBSI3U MEXKIY JTaHHBIMU XapaKTePUCTHKAMU BEIIECTBA;

— MPUBOJINTH TIPUMEPBl XUMHUECKUX PEaKIMH, PaCKPBIBAIOIINX XapaKTEPHbIC CBOMCTBA THUITUIHBIX
IPEJICTAaBUTENICH KJIACCOB OPTaHMYECKUX BEIIECTB, C IEJIBI0 UX HICHTU(PHUKAIUU U O0BSICHEHUS 00JIACTH
MIPUMEHCHUS,

— IIPOTHO3UPOBATh BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX PEaKIUid Ha OCHOBE 3HAHWUW O THUIAX
XUMHYECKOH CBSI3M B MOJIEKYJIaX PeareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

— UCMOJIB30BaTh 3HAHUS O COCTaBe, CTPOCHMM M XHUMHUYECKHX CBOMCTBAX BEIIECTB ISl UX
0€30MacHOT0 MPUMEHEHUS B MPAKTUUYECKOH 1eATEeNbHOCTH:

— IPUBOJUTH TPUMEPHl TMPAKTUYECKOTO HCIOIB30BAHUS MPOAYKTOB TiepepaboTku HehTu u
MPUPOJHOTO Ta3a, BBICOKOMOJEKYISPHBIX COENWHEHUH (TMONMI TIJIeHa, CUHTETHMYECKOTO Kaydyka,
alleTaTHOT'O BOJIOKHA);

— MPOBOJUTH OMBITHI MO PACIIO3HABAHUIO OPraHUYECKUX BEHIECTB (IVIMIIEPUHA, YKCYCHOM KUCIIOTHI,
HENpPEeIeNbHBIX KHUPOB, TNIFOKO3bI, KpaxMana, OETKOB) B COCTaBe MUIIEBBIX MPOTYKTOB U KOCMETUYECKUX
CPEJCTB:

— BJaJeTh MpaBUiIaMU M mnpuémMamu Oe3omacHoi paboThl € XUMHUYECKUMHU BEIIECTBAMH H
1a00paTOPHBIM 000PYIOBaHHUEM;

— YCTaHaBJIMBAaTh 3aBUCHMOCTh CKOPOCTH XHUMHUYECKOM pEaKIMu W CMEIICHUS XHUMHYECKOIO
paBHOBECHsSI OT pa3IMYHBIX (PAKTOPOB C IEJBIO OMPEIEICHUS ONTUMAIBHBIX YCIOBHH TPOTEKAHUS
XUMHUYECKHX MTPOIIECCOB;

— IMPUBOJUTH TIPUMEPHI THAPOJIN3a COJICH B TIOBCETHEBHON KU3HU YEIIOBEKA;

— IIPUBOJIUTH MIPUMEPBI OKHCJINTEIHLHO-BOCCTAHOBUTCILHBIX peakuuit B MpUpPO/IE,
MPOU3BOJCTBEHHBIX MPOIIECCAX U KUZHEIEATEIbHOCTH OPraHU3MOB;

— IPUBOJNTHh TPUMEPHl XUMHYECKUX PEAKIUH, PACKPHIBAIONINX OOIHMEe XUMHUYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB —METAJUIOB U HEMETAJIJIOB;

— IIPOBOJUTH PAcU€Thl Ha HAXOXKJIEHUE MOJICKYJSIPHON (OpMYNBl YIIeBOJAOpOAa MO MPOAYKTAM
CrOpaHus U MO €ro OTHOCUTEIbHOM MIOTHOCTH U MaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIIUX B €10 COCTAaB;

— BJIQJICTh IIPaBUJIAMH O€301IaCHOTO OOpaIeHUs ¢ €IKUMHU, TOPIOYUMHU U TOKCUYHBIMU BEIIIECTBAMH,
CpeICcTBaMU OBITOBOW XUMUU;

—KPUTHYECKH OIICHHBATh M HMHTCPIPETUPOBATh XHMHUYECKYI0 HH(GOPMAILHIO, COACPKAIIYIOCS B
COOOIIIEHUSAX CPEACTB MAacCOBOM MHGpOpMaIHH, pecypcax HMHTepHeTa, HAyYHO-TIOMYJSIPHBIX CTaThsX, C
TOYKH 3pPEHUS ECTECTBEHHO-HAYYHOW KOPPEKTHOCTH B MEISIX BBISABICHUS OMIMOOYHBIX CYXIACHHH M
dbopmupoBaHUs COOCTBEHHOM TTO3UIINH;



—TIMpPeACTaBIATh MYTH PpEUIeHHs T[JIOOANbHBIX Mpo0JjeM, CTOAUIMX TMepes YeT0BEYeCTBOM
(9KOJIOTHYECKHX, SJHEPTE€TUUYECKUX, CHIPhEBBIX), U POJIb XUMHHU B PEIICHUHU 3TUX TPoOIeM.

Buinycknuux nonyuum 603mMoiCHOCMb HAYYUMBCAL:

—WJUIIOCTPUPOBATh MPUMEpPAMHU CTAHOBJIGHHWE U SBOJIOIUIO OPraHUYeCKOW XMMHUU KaK HAayKd Ha
pa3IMYHBIX UCTOPUYECKHX dTarax c€ pa3BUTHS,

—MHCIOJIb30BaTh METOJbl HAYyYHOTO T[IO3HAHHUA TMPU BBIIOJHEHUU MPOEKTOB M  y4yeOHO-
UCCIIEIOBATEIbCKUX 33/1a4 10 U3YYSHHIO CBOIMCTB, CIIOCOOOB MOyYSHHS U PACIIO3HABAHUS OPTaHUYECKUX
BEIIIECTB;

—O0OBSACHATH TPUPOLY M CIOCOOBI OOpa30BaHUS XUMHUYECKOW CBSI3U: KOBAICHTHOW (TOJISIPHOM,
HEMOJISPHOMN ), HOHHOM, METAJTMYECKOH, BOJIOPOJAHON — C IIEJIbIO OMPEICICHHUS] XUMUYECKONW aKTUBHOCTH
BEIIIECTB;

—yCTaHaBIUBATh T€HETUUECKYIO CBA3b MEXKAY KacCaMHU OPTraHMYECKHUX BEHIECTB il 00OCHOBAHUSA
MPUHILIUITAATIBLHOW BO3MOKHOCTH MOTYYEHUS OpraHN4eCKUX COeIMHEHUN 3a/1aHHOT0 COCTaBa U CTPOCHUS;

—YCTaHABIUBATh B3aHMMOCBS3M MEXAy (pakTamMy M TEOpPHEH, MPUINHONW U CIEICTBUEM IIPH aHAIIN3E
MPOOJIEMHBIX CUTYallMii 1 000CHOBAaHUH MPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMUYECKUX 3HAHHM.

IIpeomemnuwle pe3yiomamol (6a308bili YPOBEHD):

1) chopMupOBaHHOE TPEACTABICHUH O MECTE€ XMMHHM B COBPEMEHHOW HAay4YHON KAapTHHE MUPA;
NOHMMaHHUE POJIM XUMHUU B (JOPMUPOBAHMU KPYro3opa W (GyHKIHOHAIBHON TPAMOTHOCTH YeJIOBEKa IS
pellIeHus MPaKTUIECKHX 3a71a4;

2) BIajeHne  OCHOBOINOJIATAIOIMMHM ~ XMMHYECKMMHM  [OHATHSAMH, TEOPUSAMH, 3aKOHAMH |
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XUMUYECKON TEPMUHOIOTHEN 1 CUMBOJIMKOI;

3) BiajieHre OCHOBHBIMU METOJIAMH HAyYHOTO TIO3HAHMS, UCIIONB3YEMBIMU B XUMUM: HAOIIOIEHHE,
ONKCaHHe, W3MEPEHHE, DKCIIEPHUMEHT; yMEHHEe 00pabaThiBaTh, OOBACHATH PE3YNIbTAThl MPOBEAEHHBIX
OTBITOB W JIeJaTh BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTH MPHUMEHSITh METOAbl MO3HAHUS IMPH PELICHUU
NPaKTUYECKUX 3a]1aY;

4) chopMHUPOBAHHOCTH YMEHHS [aBaTh KOJMYECTBEHHbIE OLECHKH W MPOBOJMTH PACUETHI 110
XUMHAYECKHM (HOopMyJIaM U ypaBHEHUSIM;

5) BnazeHue npaBUIAMU TEXHUKH O€30MACHOCTH TIPU UCTIOJIb30BAHUHM XMMUYECKUX BEIIECTB;

6) chopMUPOBAHHOCTL YMEHHS KIACCU(PUIIMPOBATE OPraHUYECKUE BENIECTBA U PEAKIIUH 0 Pa3HBIM
pHU3HAKaM;

7) chOpMUPOBAHHOCT YMEHHS ONHUCHIBATH M PAa3jidyaTh M3YYEHHBIE KJIACCH OPTaHMYECKUX
BEIIIECTB;

8) chopMHUPOBaHHOCTL YMEHHs J€NaTh BBIBOIBI, YMO3AKIKOUEHUS W3 HAOJIOJEHUN, XMMHYECKHX
3aKOHOMEPHOCTEH, IPOTHO3MPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB 110 aHAJIOTHH C H3yYCHHBIMU;

9) chopMHPOBaHHOCTE yYMEHHs CTPYKTYPHPOBAaTh H3YYEHHBIA MaTepHal U XUMHUYECKYHO
UH(POPMAIINIO, TIOTYIaeMYIO U3 Pa3HBIX UCTOYHHKOB;

10) cpopMHupOBaHHOCTH COOCTBEHHOW TMO3MIMK IO OTHOIICHHIO K XUMHYECKOHW HWH(OpMaIuu,
MIOJTy9aeMO 13 pa3HbIX UCTOYHUKOB;

11) chopMUPOBAHHOCTL YMEHHs aHAJIU3UPOBATH U OLEHUBATH MOCIEIACTBUS TPOU3BOACTBEHHON U
OBITOBOM IEATETHLHOCTH, CBI3aHHOM C NepepaboTKON OpraHU4YeCcKUX BEIIECTB;

12) oBnaneHne OCHOBaMH HAyYHOTO MBIILIEHHUS, TEXHOIOTHEN HCCIENOBATENLCKOW U IPOEKTHOM
NesITebHOCTH;

13) chopMHUPOBaHHOCTE ~ yMEHHWsS  NPOBOAWTH  ODKCIEPUMEHTHI  PasHOM  JWJAKTHYECKOM
HaIlpaBJIeHHOCTH;

14) chopMUPOBAHHOCTL YMEHHUS OKa3bIBaTh MEPBYIO TIOMOIIb MPH OTPABJIEHUAX, 0)KOTaX M APYIHX
TpaBMax, CB3aHHBIX C BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYJOBAHUEM.

MemanpeomemHuule pe3yibmamol:

1) chopMUpPOBAHHOCTL yMEHMS CTaBUTh IEIM W HOBBIE 3aJa4d B Y4é0e W MO3HABATENLHO M
JesITeIbHOCTH;

2) oBnajeHHe NPUEMAMH CAMOCTOSTENHLHOTO IUIAHMPOBAHUS IYTEH NOCTHIKEHUS LEIH, YMEHUS
BBIOMpATh 3(pPeKkTUBHBIE CLIOCOOBI pelIeHnsl y4eOHBIX U M03HaBaTEIbHBIX 3a7ay;

3) chopMHPOBaHHOCTH YMEHHUS COOTHOCUTH CBOU JIEHCTBUS C ITAHUPYEMBIMHU PE3YIILTATAMM;



4) chOpMHPOBAHHOCTE YMEHHS OCYIIECTBIIATh KOHTPOJb B IPOIECCE IOCTHXKEHMS DPE3yJIbTara,
KOPPEKTUPOBATh CBOU JIEUCTBUS;

5) chopMUPOBAHHOCTL yMEHHUS OLEHMBATh IPABWJILHOCTh BBHINOJHEHHMS Y4YeOHBIX 3a1ad U
CcOOCTBEHHBIE BOZMOXKHOCTH UX PELICHHUS;

6) chOpMUpPOBAHHOCTL YMEHHUS aHAJIM3UPOBATh, KiIacCU(PUIUpPOBATh, 0000IIATH, BHIOMPATH
OCHOBaHUS U KPUTEPUH ISl YCTAHOBIICHUS PUYMHHO-CIIEICTBEHHBIX CBS3EH;

7) chOpPMHPOBAHHOCTH YMEHHMS IIPUOOPETATH U IPUMEHATH HOBBIE 3HAHUSL

8) cdopMUpOBaHHOCTL yMEHHMS CO3/aBaTh MPOCTEHINME MOJEIH, UCIOIb30BaTh CXEMBI, TaOIIHIbI,
CUMBOJIBI JUJIsl pelIeHUs Y4eOHBIX U M03HABATENbHBIX 33/1a4;

9) oBnaneHue Ha BBICOKOM YPOBHE CMBICIOBBIM YTEHUEM HAYYHBIX TEKCTOB;

10) edpopmuposanmnoers ymeHus >()QPEKTHBHO OpPraHM30BHIBATH y4eOHOE COTPYAHMYECTBO U
COBMECTHYIO JCSITEILHOCTD, PA00TaTh MHANBUAYAIBHO C YIETOM OOIIUX HMHTEPECOB;

11) ehopMHPOBAHIIOETh YMEHHS OCO3HAHHO HCIONB30BaTh PEYEBBIE CPEICTBA B COOTBETCTBUM C
3a/1a9aMi KOMMYHUKAITUH;

12) BBICOKHI ypOBEHH KOMIIETEHTHOCTH B 001acTH Hcnonb3oBanus MKT:

13) chopMUpPOBAHHOCTD IKOJTOTHYECKOTO MBILIIEHHS;

14) chopMHPOBAHHOCTE YMEHHS IIPUMEHATH B ITO3HABATENLHOM, KOMMYHUKATUBHOW M COLUAILHOM
MPAKTUKE 3HAHUS, TOJTYYCHHbIE IPU U3YUYECHUU IIPEIMETA.

Jluunocmmuvie pe3ynbmamol.

1) chopMUPOBAHHOCTH TOJOKUTEIBHOIO OTHOIIEHUS K XMMHH, 9TO OOYCIOBIMBAET MOTUBALMIO K
yueOHOM NesSTeIbHOCTH B BRIOpaHHOM cdepe;

2) chOpMHPOBAHHOCTH YMEHHMS PEIIATh MPOOIEMBI IOUCKOBOTO M TBOPYECKOIO XapaKTePa;

3) chOpPMHPOBAHHOCTH yMEHHMS NPOBOAMTH CAMOAHAIM3 M OCYIIECTBIATH CAMOKOHTPOIb U
CaMOOIICHKY Ha OCHOBE KPUTEPUEB YCIICIITHOCTH;

4) chopMHPOBAHHOCTH TOTOBHOCTH CIEI0BaTH HOPMaM MHPHPOIO- M 3I0POBbE — COEPEraroIero
MTOBEJICHUS;

5) chopMHpPOBaHHOCTH  NPOYHBIX  HABBHIKOB, HANPAaBIEHHBIX HA  CAMOpAa3sBHTHE  Yepe3
caMmoo0pa30oBaHuE;

6) copMHPOBAaHHOCTL HABHIKOB MPOSBICHUS IO3HABATEIBHON HHHIMATUBHI B  yU4eOHOM
COTPYTHUYECTBE.



2. COJEPXAHUE YYEBHOI'O IPEJMETA

10 xknace

Teopusi XHMH4YECKOI0 CTPOEHHSI OPraHUYeCKUX COeIMHEeHHH.

IIpupona xumuyecKux cBs3ei

Oprannueckue BeuiectBa. Opranuueckas xumus. CTaHOBJIEHUE OPraHUYECKOW XMMHUU KaK HayKH.
Teopust XMUMHUUECKOTO CTPOEHHUSI BELIECTB. YTIEepoaHbli ckenet. M3omepus. M3omMepsl.

CocTosiHHE JIEKTPOHOB B aTOME. DHEPreTUYECKHE YPOBHH H MMOJAYPOBHU. DJICKTPOHHBIE OPOUTAIIH. S
- DJIEKTPOHBI U P - 31eKTpoHbl. CiuH 31ekTpoHa. CriapeHHbIe NEKTPOHBL. DIEKTPOHHAs! KOH(Urypanus.
I'paduueckue 31eKTpoOHHBIE (HOPMYIIBI.

DIIEKTpOHHAs IPUPOJIa XUMUUECKUX CBSI3€H, M-CBA3b U G-CBsA3b. METO/1 BaJICHTHBIX CBSI3EH.

Knaccugukanus oprannueckux coeAuHeHuil. @yHKIMOHANbHAs TpyIIa.

Yraesoaopoabl

[TpenenpHble yriaeBoaoposl (ankaHsl). Bo3OyxaéHHoe cocTosHue atroma yriepoja. ['nbpuauszamnus
ATOMHBIX OpOUTasIeil. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE AIIKAHOB.

I'omosoru. I'omosormyeckass pa3HocTh. l'omonorumdeckuil psn. MexayHapoaHas HOMEHKIATypa
OpraHWYECKUX BelecTB. M30Mepus yriaepoJHOro CKelera.

Meran. IlonydyeHue, cBoiicTBa M NpUMEHEHHE MeTaHa. Peakuuu 3amenieHus (rajJoreHUpOBauue),
JNETUIpUpOBaHUS M u3oMepu3anuu  ankaHoB. Llemnble  peakuuu. CBoOOAHBIE — paUKabI.
["anorenonpousBoaHble ankaHoB. [{UKiI0aNKaHbl.

Kparubie cBsizu. HenpenenbHble yriieBogopoabl. AjkeHbl. CTpoeHHE MOJIEKYJ, TOMOJIOTHUS,
HOMEHKJIATypa U U30MEpHUsl. SpZ-F nbpuanzanus. OteH (3TuieH). M3oMepus nojaoxKeHus ABOHHON CBS3H.
[IpocTpancTBeHHas n3oMepust (CTEPEOU30MEpPHs).

[Tonyyenne W XUMHMYECKHE CBOICTBa ankeHOB. Peakuumum mnpucoenuHeHus (TUIpUpOBaHUE,
raJIorTeHUpOBauMe. TUJpATallvs), OKHCIEHUS M IojuMepu3auuu ajnkeHoB. [IpaBmio MapkoBHUKOBA.
Bricokomonekyinspable coequHeHns. KauecTBeHHBIE peaKkIIui Ha JBOMHYIO CBA3b.

AJNKaaueHsl (ITUEHOBBIC YIiIeBOJOpoabl). M3omepus u HoMeHknatypa. Jusuuun (Oyramuen-1,3).
N3zonpen (2-metundyranuen-1.3). ConpsokéHHble 1BoMHbIe cBA3H. [lomydeHne u XMMUYECKHUEe CBOHCTBA
ankaaueHoB. Peakiuu npucoenHeHus (rajJoreHMpoBaHus) U MOJIMMEPU3ALUH aJIKaJUEHOB.

AnxuHbl. AueTuiieH (3TUH) U ero romojoru. M3omepus 1 HoMeHknatypa. MexxkiiaccoBasi H30Mepusl.
sp - T'mOpummsarnus. XUMHUYECKHE CBOMCTBA QJIKWHOB. PeakIuu NpHUCOETUHEHHUs, OKUCICHUS |
MOJIMMEPU3ALINY AJIKUHOB.

Apenbl (apoMaTHUecKHe yrieBoJopoibl). M3omepus u HomeHkIaTypa. benson. ben3onbHoe KOJbIIO.
Touryoun. U3oMepust 3amecTuTenei.

XuMuyeckue cBoiicTBa OeH30ja M ero romMoJsioroB. Peakuuu 3amenieHus (rajJlor€HUpPOBAaHUE,
HUTPOBAHUE), OKMCIEHUS W MpucoenuHeHus apeHoB. llectunuapl. ['eHeTnueckas cBsI3p apeHOB C
JPYTUMU yTIEBOAOPOJIAMM.

[Tpupoausie uctouHuku yriaeBogopoaoB. Ilpuponusiii ra3. Hedrs. IlomyrHble HedTsHBIE ra3bl.
KameHHbIi1 yroms.

[Tepepabotka HedTH. [leperonka HedTH. PekTudukanuonnas kononHa. bensun. Jlurpoun. Kepocu.
Kpekunr HedrenpoaykToB. TepMuueckuil U KaTaIUTHYECKUN KpekuHTU. [Tuponus,

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

Kucnoponconepxamue opranudeckue coeauHeHus. OJHOATOMHBIE — MPEAENbHBIE  CHUPTBHIL.
@yHKIMOHAIbHAS TPpyIIa cnupToB. M3oMepust 1 HOMEHKIIaTypa ClIUPTOB. MeTaHou (METHIIOBBIN CIIUPT).
Oranon (3TunoBbIi cupT). [lepBUUHBIN, BTOPUUHBIN U TPETUYHBIN aTOMBI yriepoaa. BogopoaHas cBs3b.

[Tonyyenue u xumuueckue cBoiictBa cnupTtoB. CrimpTtoBoe Opoxkenue. depmeHTsl. Bomoponnbie
cBs3U. OU3HOIOTNYECKOE IEUCTBUE METAHOJIA U ATAHOJIA. AJIKOTOJIU3M.

MHOroaToOMHbIE CHMPTBHL. OTWIEHIVIMKONb. |uinepuH. XHWMUYECKHE CBOMICTBA NPEIEIbHBIX
MHOT0aTOMHBIX cIUpTOB. KauecTBeHHas peakuysi HA MHOTOAaTOMHBIE CITUPTBHI.

®eHosbl. ApOMaTHYECKUE CIUPTHL. XHMMHUYEeCKHe cBoiicTBa (enona. KauecTBeHHass peakius Ha
denor.

KapOonunbnsie coequnenusi. KapOonunbHas rpynna. Anpaeruanas rpynmna. Anbaeruasl. KeToHsl.
N3omepust 1 HOMEHKJIaTypa.

IlonydyeHue M XUMHUYECKHE CBOMCTBA albAeruaoB. Peakiuu OKWUCIEHHS U IPUCOCAUHEHHUS



anbAernoB. KauecTBeHHbIE peaKUU Ha albJACTH/IbI.

KapOonoBeie kuciotel. KapOokcunpHas rpynmna (kapOokcorpymma). M3oMepus U HOMEHKIATypa
KapOOHOBBIX KUCIOT. OIHOOCHOBHBIE MpenebHble KapOOHOBBIE KHUCIOTHI. [lomydueHne oJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHCIIOT. XHUMHUYECKHE CBOIMCTBa OJHOOCHOBHBIX IPEAEIbHBIX KapOOHOBBIX
KHUCJIOT. MypaBbHUHAs KACIOTA. YKCYCHasl KUCIOTA. ALIETaThI.

Crnoxubie 3¢upbl. Homenknarypa. [lonydenne, XumMmudeckne CBOWCTBA CIOXKHBIX 3(upoB. Peakius
srepudukanuu. [l{eaounoit rumponus cioxxHoro 3¢upa (oMblIeHHE).

Kupsl. TBEpasie xKUpbI, KUAKUE KUPbl. CHHTETUUECKHE MOIOIIHME CPELICTBA.

VYraeBoasl. Monocaxapubl. ['moko3a. @pykroza. Onurocaxapuisl. Jucaxapuasl. Caxapo3sa.

[Tomucaxapuael. Kpaxman. ['mukoren. Peakums nonukonaeHcanuu. KauecTBeHHass peakuus Ha
kpaxmai. [lemtronosa. Anermniemntonosa. Kiaccupukanus BoJIOKOH.

A3oTcoaepakaiiyue OpraHu4ecKkue coeJMHeHUs

A3oTcozepikaliie OpraHu4eckue coeluHeHus. AMUHBL. AMuHorpynna. AHuiuH. Ilonyuenue u
XUMUYECKHE CBOWCTBA AHWINHA.

AmuHokuciotel. M3omepust 1 HoMmeHkinaTypa. bunonspueiit uon. Ilentuanas (amugHasi) rpyrra.
[lentuanas (amuaHas) cBsA3b. XUMUYECKUE CBOMCTBa aMUHOKUCIOT. [lentuast. [lomunentunet. ['nmuiun.

benku. Ctpykrypa O€nkoBOil MoyeKyibl (IepBUYHAs, BTOPUYHAs, TPETHYHAs, YETBEPTUYHAS).
XuMuyeckue cBoricTBa 6enkoB. JleHarypanus u ruaponus 0eiakoB. L{BeTHble peakuuu Ha OeIKu.

A3orconepkaue rerepouukianueckue coeauHenus. Ilupuaun. [uppon. Ilupumuaun. Ilypum.
A30THCTBIE OCHOBaHMUSI.

Hyxneunossie kucnotsl. Hykneotunpl. KoMiemMeHTapHble a30TUCTBIE OCHOBAHUS.

Xumus U 310poBbe yenoBeka. apMakosiorniyeckas XuMusl.

XuMus 1M0JIUMEpPOB

[Tonmumepsl. Crenenp nonaumepuszauuu. Monomep. CTpykTypHOE 3BeHO. TepMoIuiacTUyHbIE
nosumepsl. Ctepeoperyspuble noaumepsl. [lonustunen. [onunponunen. [lonuterpadropaTuiien.

TepmopeakTuBHble mnonumepsl. denonodopmanbaerugnsie cMoinbl. Ilnactmaccbl. DeHOMIACTHI.
AwmwuHoriactel. [leHonmacTsl.

[Tpupoauslii kayayk. Pesuna. D60HUT.

CuHTeTH4ecKre KayqyKH.

Cunrernueckue BojokHa. Kanpon. JIaBcan.

11 kace

TeopeTuyecKkue 0CHOBbI XUMHH

BaxHeiiline XuMUUeCKUe MOHATHS U 3aKOHbl. XUMUYECKUN 3J€MEHT. ATOMHBIA HOMep. MaccoBoe
yucno. Hykmuasl. Pagnonyknuasl. M30Tonsl.

3aKOH COXpaHEeHHsI MAacChl BEIIECTB. 3aKOH COXPAHEHHUS U TpeBparieHus sHepruu. JledekT macchl.

[Tepnonuueckuii 3akoH. InekTpoHHas KoHurypamus. ['paduueckas snexTpoHHas Qopmyra.
PacnpenencHue 37€KTPOHOB B aTOMax AJIEMEHTOB MaJIbIX M OOJIBIIMX TIEPUOJIOB, S-, P-, d- u f-3;meMeHTHI.
Jlantanouapl. AKTHHOUABI. VCKYCCTBEHHO TMOJIydYEHHBIE dJIeMEHThl. BaneHTHOCTh. BasieHTHBIE
BO3MO>XHOCTH aTOMOB. BogopogHbIe COeTMHEHNUS.

Crpoenue BemectBa. Monnas cBs3b. KoBaneHTHas (mossipHasi v HEMOJIApHAs) CBSI3b. DJIEKTPOHHAS
dopmyna. Meramnyeckas cBs3b. BogopoHas cBs3b.

['uOpunn3anust aTOMHBIX OpOUTANIEH.

Kpucramibsl: aToMHbIE, MOJIEKYIJISIPHBIE, HOHHBIE, METAINIMYECKHE. DIIEMEHTapHas sueika.

[Tomamopdusm. Tlomumopdusie Moaubukauu. Amnorponus. M3zomepus. 'omonorus. Xumudeckuii
CUHTE3.

Xumuyeckue peakuud. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE pEaKIMU. Peakuuu pasnoxeHus,
COCMHEHUS, 3aMelIeHMs, oOMeHa. DJK30TepMHUYECKHEe U JSHAOTEepMHUYeckHue peakinuu. OOpaTumble U
HeoOpaTtuMble peakiuu. TermmoBoit 3ddekr peakumu. 3akoH ['ecca. TepMoxumuyeckue ypaBHEHUSI.
Tennora o6pa3oBanus. TernoTa cropanusi.

CKOpOCTh XHMHUYECKOW peakiru. AKTUBUPOBAHHBIA KOMIUIEKC. 3aKOH JEHCTBYIOIIUX Macc.
Kunernueckoe ypaBHEeHHE pEaKIIUU.

Karanmus. Karamuzatop. Murubutop. ['oMOoreHHBIM W TeTeporeHHBIM Karanu3. Karamutuueckue
peaKkiuu.



Xumunueckoe paHoBecue. [Ipunnun Jle [latense.

PactBopsl. JlucmepcHble cuctemsl. PactBopbl. ['pyboamcriepcHble  cUCTEMBl  (CYCHEH3UH |
smynbeun). Komonaasie pactBopsl (30511). A3po30i1H.

CriocoObI BEIpayKEHUST KOHIICHTPAITUU PACTBOPOB. MoIsipHast KOHIICHTpAIUs (MOJISIPHOCTB).

ONeKTpoauThl.  OyeKTposuTudeckas  aucconmanusa. Crenenp — guccounmanuu.  KoHcranta
nucconuanu. Bogopoanslii mokasarens. Peakiimn HOHHOTO 0OMeHa.

['maposnu3 opraHMuecKUX BEIeCcTB. [ MAPOIN3 COJeH.

ONEeKTpoXUMHUECKHEe  peakuuu. lanpBaHmueckuil snemeHT. Onektponabl. Anoa. Karog.
AKKymynsaTop. TONIMBHBINA 3JIEMEHT. DJIEKTPOXUMHUSI.

Pan cranpapTHBIX 2JIEKTPOAHBIX NOTeHIUanoB. CtanaapTHele yciaoBus. CTaHIApTHBIA BOJOPOIHBIN
AIEKTPOLI.

Kopposus metainos. Xumudeckasi U 3J1€KTPOXUMHUYECKast KOPPO3U.

DIEKTPOAN3. DIEKTPOJIN3 BOJAHBIX PACTBOPOB. DIEKTPOJIU3 PACILIIABOB.

Heopranuveckasi xumust

Mertamnel. CriocoObl TonydeHus: MeTayuioB. JIérkue u Tsokénble MeTauibl. JIETKOIIaBKHE U
TyroIuiaBkue Metajuibl. Mertaminueckue 3nemeHTsl A- u b-rpynn. Menb. [unk. Turan. Xpom. XKeneso.
Hukens. [lnatuna.

Cmnasbl.  Jlerupyromme no6aBku. Yépuele wmeramnsl. L[BetHsle Metauibl. YyryH. Craisb.
JlerupoBaHHBIE CTAJIH.

Oxcupl ¥ TMAPOKCHIBI METAJLIOB.

Hemeramner. [IpocTeie BemecTBa — Hemetautbl. Yriepoa. Kpemuuit. Azor. ®@ochop. Kucmopon.
Cepa. @Top. Xnop.

Kucnotusie okcnapl, Kucnopoaconepskamne kucioTsl. CepHast KUCIIOTa. A30THas KUCIIOTA.

BonopoaHslie coeIMHEHNsT HEMETAIUIOB.

I'eneTnyeckas CBA3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB.

XuMHuS U )KU3Hb

XuMuYeckasi IpOMBIIUIEHHOCTh. XUMUYECKasi TEXHOJIOTHS.

XVMHKO-TEXHOJIOTUYECKUE  TPUHLUIBI  MPOMBIIIJIEHHOIO  IOJy4YeHUs  MeTauioB.  YépHas
Meramuryprus. IIpomsBoxcrtBo uyryna. JlomenHas mneds. Armomepanus. IIpowsBoactBo  cramm.
KucnoponHslii koHBepTep. be30TX0aHOE TPOU3BOACTBO.

Xumus B ObITy. [IpogykTsl nutanus. beitoBas xumus. Otaenodnble Marepuanbl. JlekapcTBeHHBbIE
npenaparsl. JKOJIOTMYECKUH MOHUTOPHHT. [IpeaenbHo 1omycTuMble KOHLIEHTPALINN.



3. TEMATHYECKOE IINTAHUPOBAHHUE

10 Knacc
Koua-Bo

Ne Tema ypoka 4ACOB Cpepacrsa obyueHus

Teopusi XUMHYECKOr0 CTPOEHHsI OpraHnyeckux coenqunenmii. [lpupona xummnuyeckux cpsizei (3 4)
[Ipenmer oprannueckoit xumuu. Teopus

1 | XUMHUYECKOT0 CTPOEHUSI OPTraHUUYECKUX 1 Kowmbotep
(undpoBsIe pecypch)
BEILIECTB
CocrosiHue IEKTPOHOB B aTOME. DJIEKTPOHHAS
2 | mpupoJia XUMUYECKUX CBSI3€H B OPTaHUYECKUX 1
COEJIMHEHMSIX
3 |k o KommnbroTep
naccu(UKaIUs OPraHUISCKUX COSTMHCHUN 1
(mmdpoBBIE pecypch)
Yraesogopoab (9 4)
IlpenesibHbIE YIJIEBOAOPOIBI — AJKAHBI (2 1)

4 DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE 1 KommeroTep.
aJIKaHOB. | OMOJIOTH ¥ M30MEPHI AJTKAHOB Hudposas nabopaTopust

5 MeraH — npocTeNIINI IPEICTABUTEIb aJIKAHOB. 1 Kommbrorep.
IMuknoankanbl Hudposas nabopaTopust

HenpeneabHblie yriieBoaopoabl (AJIKeHbl, aJKaTHeHbl U AJKUHBI) (4 1)
Henpenenbubie yraeBogopoabl. AJKEHBI:
6 | cTpocHHE MOJICKYJI, TOMOJIOTHS ¥ U30MEPHSL. 1
[lonyuyenue, CBOIICTBAa U TPUMEHEHNE AJIKEHOB
7 | Pemenue 3amau 1
8 | AnkagueHsl 1 Kommorep
(umdpoBbIe pecypchl)
ALIETUJIEH U €r0 TOMOJIOTH 1
ApeHbl (apoMaTH4YeCKHe yriieBoaopoas) (1 4)

10 benson u ero romonoru. CoiicTBa 6eH307a U 1

€ro roMoJIOrOB
IIpuponHbie HCTOYHMKH M NIePepadoTKa yIi1eBoA0pPoaoB (2 1)

11 [IpupoHbIE ICTOYHUKH YTIIEBOIOPOIOB. 1 KommneroTep
IlepepaboTka HedTH (undpoBbIe pecypchl)

12 KonTponbnas padora Nel «TXCOC. 1
Yri1eBo10poabI»

Kucaopoaconepxamme oprannyeckue coennnenus (11 v)
Cruptsl u ¢penos! (3 4)
OnHOaTOMHBIE U TIPEIENbHbBIE CITUPTHI.

13 [Tonyyenune, XuMUYECKHE CBONCTBA U 1 KommeroTep.
MIPUMEHEHUE OHOATOMHBIX MPEAEIIbHBIX Ludposas nadoparopust
CIIUPTOB

14 | MHOTrOATOMHBIE CITUPTHI 1 Kowmbiorep

(undpoBsIe pecypchl)

15 | @ Kommrerorep.

€HOJIBI ¥ QpOMATUYECKHUE CITUPTHI 1
Iudposas sabopaTopust
AJbIern/ibl, KeTOHbI 1 KApOOHOBBIE KUCJIO0THI (3 1)

16 KapOonusnbHble cOeTUHEHHS — allbIECTHbI U 1
keToHbl. CBOMCTBA M MPUMEHEHHUE aJIbJETHIOB
KapOoHoBbie KUCTOTHI. XMMUYECKHE CBOMCTBA

KommnbroTep.

17 | u npuMeHeHue 0JIHOOCHOBHBIX MPEIETbHbIX 1

KapOOHOBBIX KHCIIOT

udposas madoparopust




18

\ Pemrenue 3amau

| 1

Caoxubie 3¢upsl. Kupsi (2 4)

19 | Cnoxnbie 3upbl 1 Kowmmbiorep
(mmdpoBBIE pecypcr)
20 | XKupsl. Moromume cpencTaa 1 Kowmsiorep.
Hudposas nabopatopust
YriaeBoapl (3 4)
21 VYrnesonpl. ['mroko3a. Onurocaxapusl. 1 Kommbrorep
Caxapo3a (undpoBsIe pecypch)
22 | Ilomucaxapunabl. Kpaxwman. Lemtronosa 1 Kowmbiorep
(mdpoBBIE pecypch)
23 | Pemenue 3amau 1
A3oTcoaepkaniye opraanyeckne coenHenus (S 4)
24 | AMHHBI 1 Kowmpiorep
(undpoBbIe pecypchi)
25 | AmuHOKHCIOTHI. benku 1 Kowmrorep.
Hudposas mabopaTopust
26 A3oTcoaeprkalue reTepouuKINYECKue 1
coelnHeHus. HyKiIeMHOBBIE KHCIIOTBI
27 | Xumusl ¥ 3J0pOBbE YeIOBEKa 1
KonTponbnas padora No2
28 «Kucnopoaconepxaiune opraHuueckue 1
COoeIMHEHMS. A30TCOIepKAIlIUe OPraHUYECKHE
COCJIMHCHHUS
Xumusi mosumMepos (6 1)
29 CuHTeTHYECKHUE TIOJIMMEPHI. 1 KommbroTep.
Konnencannonnsle nonuMmepsl. [leHonnacTsl Hudposas nabopaTopust
30 Hatypanbublit kayuyk. CUHTETHUECKHE 1 Komnbrorep
Kay4yKH1 (umdpoBbIe pecypchl)
31 | CunTeTHYECKHE BOJIOKHA 1
32 | Pemenue 3amaq 1
KowmmbroTep
33 | Opranuueckasi XuMHsl, 4eJIOBEK U IPUPOAA 1
(dpoBBIE pecypch)
34 | Urorossii ypok o kypcy xumun 10 kmace 1
11 Knacc
Kou-Bo
Ne Tema ypoxka 4ACOR Cpepacrsa 0byueHus
Teoperuvyeckue 0CHOBbI Xumuu (19 v)
BaxxHeiinue XuMu4ecKue NOHATUS M 3aKOHBI (4 1)
Xumnueckuit anemenT. Hykmuaer. M30Toms!.
1 | 3akoHBI COXpaHEHHsI MACChl U SHEPTUU B 1 Kowbrotep
(umdpoBbie pecypebl)
XUMUU
[Tepuonnueckuii 3akoH. Pactipenenenue
2 | DIEKTPOHOB B aTOMaX JIEMEHTOB MaJbIX U 1
0O0JIBIINX MEPUOJIOB
[TonosxeHue B MepuoANYECKO CUCTEME
3 | BOIOpOJA, IAHTAHOUIOB, aKTHHOHUIOB U 1
HCKYCCTBEHHO MOJTYYEHHBIX 3JIEMEHTOB
4 BasleHTHOCTB 1 BaJIEHTHBIE BO3MOXHOCTH 1
aTOMOB
Crtpoenue BemecTna (3 4)
5 ‘ OcHoBHbIE BUJIbI XUMHUYECKOH CBsi3u. MloHHas u ‘ 1 ‘ Kommsrotep




KOBaJEHTHAS CBI3b. MeTAININYECKAs! CBA3b.
Bonopoanas cBsi3b

(umndpoBeIe pecypebl)

6 | [IpocTpaHCTBEHHOE CTPOCHUE MOJICKYJI 1
7 Crpoenue kpuctawioB. Kpucramimueckue 1
pemietku. [Ipuunnbl MHOrooOpa3us BeliecTB
Xumnueckue peakuuu (3 1)
. KommnsroTe
8 | Knaccudukamnums XuMUYECKUX peaKIuit 1 (poBbie pecg pchi)
KowmrmbroTep.
9 | Cxopocth xuMuuecknx peakuuid. Katamms 1 Ludposas
naboparopus
XUMHYECKOE PAaBHOBECHE U YCIIOBHS €0 Kommsrotep.
10 1 Ludposas
CMCIICHHA nmabopaTopus
PactBopsi (5 1)
KomnsroTep.
11 | JlucnepcHble CUCTEMBI 1 Ludposas
naboparopusi
Crioco0ObI BEIpaKEHHS] KOHIIEHTPAIIH Kommiorep.
12 1 Ludposas
pacTBopos naboparopus
13 | Pewenue 3amau 1
DNEKTPOIUTHYECKAs TUCCOLIUALIHS.
14 | BogopoaHslii oka3aTenb. Peakiiuu HOHHOTO 1 Kowmmbiorep
o6MEHa (1mdpoBsie pecypch)
15 Iunponus OPraHMeCKHX 1 HEOPraHIIECKHX 1
COCIMHEHUI
DJIeKTPOXMMHUYECKHE peakumu (4 1)
16 XHUMUYECKUE UCTOYHUKH TOKA. Psiz 1 Kommnbrotep
CTAaHAAPTHBIX DJICKTPOAHBIX ITOTCHIIMAIIOB (umdpoBeIe pecypebl)
17 | Koppo3sust METaIIIOB U €€ MpeIynpexaeHre 1 Kowmrotep
(tdpoBsIe pecypch)
Komnsrotep.
18 | Dnekrponus 1 [udposas
naboparopusi
19 Kontponbnas padora Nel «Teopernueckue 1
OCHOBBI XUMUN»
Heopranuueckass xumus (11 49)
MeTtanbl (6 4)
20 OO01mas XxapakTepuCTHKa U CITIOCOOBI TTOTyUeHUS 1
METaJIJIOB
21 00630p METAIITMYECKHUX dIIEMEHTOB A- U b- 1
TPy
KomneroTep
22 | Menp. Lunk. Tutan. Xpom 1 (dpoBbIe pecypes)
23 | CruiaBel METAJIJIOB 1
KowmmbroTep.
24 | OKcuaBl ¥ THIPOKCHIBI METAIIIIOB 1 Ludposas
naboparopusi
25 | Pemenue 3a1au 1
Hemetasuisl (5 1)
26 0630p HemeTamioB. CBOMCTBA U IPUMEHEHHE 1 KomrsroTep
BaXHEUIIUX HEMETAIIJIOB (tmdpoBsIe pecypch)
7 OO61as xapakTepuCcTUKa OKCHJI0OB HEMETAIJIOB 1 KommsroTep.
Y KHCJIOPOJICOACPKAIINX KUCIIOT. [udposas




OkucnuTenbHbIE CBOMCTBA CEPHON U a30THOM
KHUCJIOT. BogopoiHbIE COeIMHEHNS] HEMETAIIJIOB

naboparopust

28 I'enernyeckas CBsA3b HEOPraHMYECKUX U KowmmnbroTep
OpPraHNY€eCKUX BELIECTB (tmdpoBsIe pecypch)
29 | Pemenue 3amau
30 Konrponsnas padora Ne2 «Heopranuyeckas
XUMHUSI»
XuMus ¥ Ku3Hb (3 4)
XuMus B IPOMBILUIEHHOCTH. [IpuHIUIIBI
XUMHUYECKOI0 IIPOU3BOJCTBA. XUMHUKO —
31 | TeXHOJIOTMYECKHE MPUHIIBIIBI IPOMBIIIIIEHHOTO Kowmbiotep
(umnpoBbie pecypcbl)
1oJiydyeHus: MetajuioB. [IponsBoacTBo uyryHa u
CTaJIn
32 Xumus B 0bITy. XUMHYECKast Kommsrotep
MPOMBIIIUIEHHOCTD U OKPY’KArolas cpena (umdpoBeIe pecypebl)
33 | UtoroBslil ypok 1o kypcy xumuu 11 kiace
34 | Pezeps lu




