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IHosicHuTEIbHASA 3aAIIUCKA
OO61ast XxapakTepuCTHKa y4eOHOr0o IpeIMeTa

OCHOBHBIMH TTpOOTIEMaMH XUMHH SIBIITIOTCS] H3yYSHHE COCTaBa U CTPOCHUS
BEIIIECTB, 3aBUCHMOCTH X CBOMCTB OT CTPOCHHUS, KOHCTPYHPOBAHHUE BEIIECTB C
3aJJaHHBIMU CBOMCTBAMHU, UCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX IIPEBPALLICHUN U
nmyTel yrnpaBieHHUS MU B LENSIX MOJTyUYEHUs BEIIECTB, MaTepuasoB, sHeprun. [loatomy,
Kak Obl HA pa3IMyalnch aBTOPCKHUE MPOTPaMMBbI i YI€OHUKH TI0 TIIyOUHE TPaKTOBKH
M3y4aeMbIX BOIIPOCOB, UX Y4eOHOE COACpKAHHUE TOJDKHO 0a3upOoBaThCS HA COACPIKAHUH
IIPUMEPHOMN IIPOTPAMMBI.

Hean

W3ydeHne XuMHU B CTapliei mKkoyie Ha 6a30BOM ypOBHE HAINPaBJICHO HA
JTOCTH)KCHHE CIEIYIONINX TIeNIeH:

* OCBOCHHE 3HaHWH O XMMHUYECKON COCTaBIISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA,

BOXHEHIIINX XUMUYCCKUX TIOHATHSIX, 3aKOHAX U TEOPHUSX;

* OBJIaJICHUE YMEHUSMU IPUMEHATD MOyUYEHHBIC 3HAHUS JUTSI OObSICHEHUS

pa3HO0Opa3HBIX XUMHYECKHUX SBJICHUN U CBOMCTB BEUIECTB, OICHKU POJIM XHMHH B

Pa3BUTUU COBPEMEHHBIX TEXHOJOTUH U MOTYYCHUH HOBBIX MaTEPHAJIOB;

* pa3BUTHE TIO3HABATEILHBIX HHTEPECOB M MHTEIICKTYaIbHBIX CIIOCOOHOCTEH B Mpoliecce

CaMOCTOSITETTLHOTO MPUOOPETEHUSI XUMHUECKUX 3HAHUH C UCITOJIb30BaHUEM PA3INIHBIX

MUCTOYHUKOB HH(POPMAIIUH, B TOM YHCJIEC KOMITBIOTCPHBIX;

* BOCIIUTAaHUE YOEKIEHHOCTH B TTO3UTUBHOM POJIM XUMHHU B KU3HU COBPEMEHHOTO

o011ecTBa, HE0OOXOIUMOCTH XUMHUUECKH TPAMOTHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U

OKpYXalollen cpeje;

* PUMEHEHHUE MOJIYYeHHBIX 3HaHUI U YMEHUH 1si 0€3011acHOTO UCIIOIb30BaHUS BELIECTB

U MaTepUaioB B OBITY, CEIbCKOM XO3SUCTBE U Ha MMPOU3BOJICTBE, PEUICHUS TPAKTUIECKUX

3a/iay B IOBCEHEBHOM JKU3HU, MPEIYNPEKACHUS SIBICHUN, HAHOCSIIUX BPE 3J0POBBIO

YeJioBeKa U OKpY KaroIIeH cpese.

MecTo npeaMeTa B 6a3MCHOM y4e0OHOM IJIaHe

denepanbHbIA 0a3UCHBIN y4eOHBIN TIJ1aH JUIs 00pa3oBaTeIbHBIX YUpEKIeHHH Poccuiickoit
®denepanuu OTBOIUT 68 4acoB A 0053aTETFHOTO U3YUYCHHS Y4eOHOTO mpeaMeTa

«XuMHUS» HA TaAIe CPETHETO (TMIOJTHOT0) 001Iero o0pa3oBaHus Ha 6a30BOM YPOBHE, B TOM

gucie B 10 kmacce — 34 gacos (1 wac B Henento), B 11 xmacce — 34 gacos (1 yac B

Heneno). OHaKo BO3MOXKHO U3yUYeHHUE Kypca B TeueHue ojgHoro roga (B 10 nmum 11

KJIacce) Mpu 2 yacax B HEJEIIO.

[TpumepHas mporpaMMa mpeaycMaTpruBaeT GOPMUPOBAHHE Y YIAITUXCS
o0mIeyu4eOHBIX YMEHUI ¥ HABBIKOB, YHUBEPCAIBHBIX CITOCOOOB JACATEIHHOCTH U KITFOUEBBIX
KOMITETEHIIUN. B 9TOM HampaBieHnn MpuopuTeTaMu Jisi y4eOHOTO mpeaMeTa « XUMHUS B
CTapIIei 1IKoyie Ha 0a30BOM YPOBHE SIBIISIIOTCS: YMEHHUE CAMOCTOSITENIbHO U
MOTHBHUPOBAHHO OPTaHMW30BBIBATH CBOIO TTO3HABATEIBHYIO JAEATEIHHOCTD (OT MOCTAHOBKH
eI 10 TIOTyYEHUS U OIIEHKH PE3YNbTATa); HCTIOJIH30BAHNUE AIIEMEHTOB MPUINHHO-
CJIEICTBEHHOTO U CTPYKTYPHO-(DYHKIIMOHAIBHOTO aHAN3a; OMPEeIeHNE CYITHOCTHBIX
XapaKTEePUCTHUK U3y4aeMoro 00beKTa; yMEHHE pa3BepHYTO 0OOCHOBBIBATD CYKICHHUS,
JlaBaTh OMPEJIEICHIS, TPUBOIUTH JOKA3aTEILCTBA; OIICHUBAHNE U KOPPEKTUPOBKA CBOETO
MOBEJICHUS B OKPY)KAIOIIEH CpeJie, BBIMOJIHEHNE B TPAKTHUECKOMN NEeATEIbHOCTH U
B MTOBCETHEBHOM XKM3HU IKOJIOTHIECKUX TPEOOBAHUH; UCTIOIB30BAHNE MYJIbTHMEIHHHBIX
pecypcoB U KOMIBIOTEPHBIX TEXHOIOTHIA U1 00pabOTKH, IEpeaun, CUCTEMATU3AINN
uHbOpMaIuu, co3aHus 6a3 TaHHBIX, IPE3CHTAIINH PE3YIbTaTOB MO3HABATEILHON 1
MPAaKTHYECKOM eATeTbHOCTH.



NMHdopmaLMoHHO — meToauyecKoe obecneyeHune

Ne ABTOp Ha3zBanue N3narenbeTBO
1 | H. E. Ky3nenoga, U. Xumust. 10 knacc: yueOHUK AJis MockBa, Mocksa,
M. Turosa, H. H. 0011e00pa3oBaTEIbHbIX U3J1aTeIbCKUN LIEHTP
I'apa, A. 1O. Xerun YUPEKICHUMN. «BenTana-I"pad»
2007 r.
2 | H. E. Ky3nenosna, A. 3anaunuk o xumuu 10 knacc Mockaa,
H. JleBxun U31AaTEIbCKUN LIEHTP
«Benrtana-I'pad»
2002 r.
3 | H. E. Ky3Hnenona Xumus. 11 knacc: 6a30BbIi Mockga,
YpOBEHb: YUYEOHUK /JIs U3J1aTeIbCKUN LIEHTP
0011e00pa3oBaTeIbHBIX «Benrtana-I'pad»
YUPEKIACHUN. 2011 r.
4 | H. E. Ky3nenosa, A. 3amaunuk o xumuu 11 knacc Mockaa,
H. JIeBkun M31aTEIbCKUN LIEHTP
«Benrtana-I"pad»
2009 1.

I[Inanupyembie pe3yJibTaThl OCBOCHHUSI 00Y4AKOIIMMHCA OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CPpeIHEro 001ero 00pa3oBaHmsi
JInYHOCTHBIE pe3yabTAThI:
1) B IEGHHOCTHO-OPHUEHTAIIMOHHOM c(hepe — YYBCTBO FOPAOCTHU 32 POCCUICKYIO
XUMHYECKYIO HAYKy, TYMaHU3M, OTHOIIIEHUE K TPYY, LIeJIeyCTPEMIEHHOCTb;
2) B TpyI0BO# chepe — TOTOBHOCTh K OCO3HAHHOMY BHIOOPY JabHEHIIICH
o0OpazoBaTeIbHOM U PO eCcCUOHATBHON TPACKTOPHH;
3) B mo3HaBaTENbHON (KOTHUTUBHOM, HUHTEIUIEKTYaJIbHOM ) chepe — yMEHHE YIPaBIsITh
CBOEH MO3HABATEIILHOM AEATENBHOCTHIO.
MeTanpeaMeTHbIe pe3yJbTAThI:
1) ucionp30BaHME YMEHUI M HABBIKOB Pa3JIMYHbIX BUJOB [I03HABATEIbHON JE€ATEILHOCTH,
MIPUMEHEHUN OCHOBHBIX METOJIOB MTO3HAHUSA (CUCTEMHO-MH(POPMAIIMOHHBIN aHAIIN3,
MOJICTUPOBAHUE) JI1 U3YUCHUS PA3IMYHBIX CTOPOH OKPYKaroulel 1IeMCTBUTEIbHOCTH;
2) UCTIONB30BAHNE OCHOBHBIX MHTEIIEKTYAJIbHBIX ONepaluii: popMyInpoBaHUE THIIOTE3,
aHaJu3 U CUHTE3, CpaBHEHHUE, 00001IeHNe, CUCTeMaTH3allksl, BbISIBIICHHE TPUUYUHHO-
CJI€/ICTBEHHBIX CBA3EH, MOMCK aHAJIOTOB;
3) yMeHHe reHepupoBaTh UJIEH U ONPEIETSATh CPEACTBA, HEOOXOAUMBIE ISl UX
peanuzaiuu;
4) yMeHUe OnpeNIeNsATh eI U 3aJa4M JAesITeIbHOCTH, BEIOMPATh CPEJICTBA Peau3aluU
IIEJTM ¥ IPUMEHSTh UX Ha TPAKTHKE;
5) ucnop30BaHKE Pa3TUYHBIX HCTOYHUKOB IS ITOJTYUEHUST XUMHYSCKON HHpOpMarmH,
MMOHUMAaHKE 3aBUCUMOCTH COAEPKaHUs U (DOpMBI IIpeAcTaBIeHUs HHGOPMALMU OT Leen
KOMMYHHKAIIMU U ajpecara.
IIpeaMeTHBIE pe3yabTaThI



BoinmyckHuk Ha 0230BOM YPOBHE HAYYHTCS:

— pacKpbIBaTh Ha MPUMEPAX POJIb XUMHUH B (OPMHUPOBAHUU COBPEMEHHOW HayUHOU
KApTUHBI MUpA U B IPAKTUYECKON JAEATEIbHOCTH YEJIOBEKA;

— JIEMOHCTPUPOBATH HA MPUMEPAX B3aUMOCBSA3b MEXAY XUMHUEH U IpyrUMU
€CTEeCTBEHHBIMH HayKaMu;

— pacKpbIBaTh Ha MPUMEPAX MOJIOKEHUSI TEOPUU XUMHUUecKoro ctpoeHust A.M. bytneposa;
— noHUMathb pusnueckui cMbica Ilepuoandeckoro 3akona /.M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00pa30BaHHBIX UMU
BELIECTB OT 3JIEKTPOHHOI'O CTPOCHUS ATOMOB;

— 0OBSICHAITH MPUYMHBI MHOTO0OPa3Us BEIECTB HA OCHOBE OOIIUX MPEACTaBICHUN 00 1X
COCTaBE U CTPOCHHH;

— IPUMEHSTH MPaBUJIa CUCTEMATUYECKON MEXIYHAPOIHOM HOMEHKJIATYphl KaK Cpe/ICTBA
pa3IuYeHHs U UICHTU(DHUKAIIMN BEIIECTB MO0 UX COCTABY U CTPOCHHUIO;

— COCTaBJISATh MOJIEKYJIIPHBIE U CTPYKTYpHBbIE (DOPMYJIIbI OPraHUYECKUX BELIECTB KaK
HocuTener nH(pOopMaIMu O CTPOCHHUH BEILIECTBA, €r0 CBOMCTBAX U MPUHAJIEAKHOCTH K
OTIPEJICTICHHOMY KJIACCy COSAMHEHUH;

— XapaKTepUu30BaTh OPraHUYECKUE BEILECTBA 10 COCTABY, CTPOSCHUIO U CBOWCTBAM,
yCTaHABJIMBATh TPUUUHHO-CJIEICTBEHHBIE CBA3U MEXIY JaHHBIMU XapaKTEPUCTHKAMU
BEIIECTBA;

— IPUBOJUTH IPUMEPHI XMMHYECKUX PEAKIIMI, paCKpPHIBAIOIIUX XapaKTepHbIe CBOMCTBA
TUITUYHBIX TIPEJICTABUTENIEH KIIACCOB OPTaHUYECKUX BEIIECTB C IEJIbI0 UX UACHTU(DUKAIIUU
U OOBSICHEHHUS 00JIaCTH MPUMEHEHUS;

— IPOTHO3UPOBATH BO3MOXKHOCThH IPOTEKAHUS XUMUUYECKUX PEAKLIUi Ha OCHOBE 3HAHUM O
TUIIAX XUMUYECKOMN CBSA3M B MOJIEKYJIaX PEAreHTOB U UX PEAKIIMOHHON CIIOCOOHOCTH;

— UCTIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUH U XMMUYECKUX CBOMCTBAaX BEIIECTB JIJIS
0e30macHOro MPUMEHEHHUS B MPAKTHYECKOU IeATeIbHOCTH;

— IPUBOJUTH IPUMEPHI IPAKTUUECKOTO UCIIOJIb30BaHUS IPOIYKTOB MepepadoTKH HEPTH U
IPUPOJTHOTO ra3a, BHICOKOMOJEKYIISIPHBIX COeIMHEHNH (TTOTUITHIICHA, CHHTETUUECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

— IIPOBOJIMTH OIIBITHI [0 PACTIO3HABAHUIO OPTaHUYECKUX BEIIECTB: TIIUIIEPUHA, YKCYCHOU
KHCJIOTHI, HEMPEIEIbHBIX )KUPOB, TJIIOKO3bI, Kpaxmaia, O€JIKOB — B COCTaBE MUILIEBHIX
IIPOYKTOB U KOCMETUYECKUX CPEJICTB;

— BJIAJICTh NIPaBUJIAMU U TpUEeMaMu 0€30MacHOM paboThl ¢ XUMUUYECKUMHU BELIECTBAMH U
71a00paTOPHBIM 000PYIOBaHHUEM;

— YCTaHABJIMBATh 3aBUCHMOCTb CKOPOCTH XMMUYECKON PEAKIIUU U CMELICHUS
XUMHUYECKOTO PaBHOBECHS OT PA3JIIMYHBIX (PAKTOPOB C LIEITBIO ONPEAETICHHUS ONTUMATbHBIX
YCIIOBUM MMPOTEKAHUS XUMUYECKUX MPOLIECCOB,;

— IPUBOJUTH IPUMEPHI THIPOJIN3A COJIEN B TOBCEIHEBHOM KU3HU YETIOBEKA;

— IPUBOJUTH IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLIUI B IPUPOJE,
IIPOU3BOJICTBEHHBIX IPOLECCAX U JKU3HEAESITEIIBHOCTU OPraHU3MOB;

— IPUBOJUTH IPUMEPHI XUMHUYECKUX PEAKIIMI, pACKPBIBAIOLIUX O0IINE XUMUYECKUE
CBOICTBA MPOCTHIX BEIIECTB — METAJNIOB U HEMETAILIOB,;

— IIPOBOJIMTH PACUYEThl HA HAXOXKIAEHUE MOJIEKYJISIpHOU (POPMYJIBI YIIIEeBOIOPOJA IO
MPOJIYKTaM CrOpaHUs U MO €ro OTHOCUTENIBHOM MJIOTHOCTH M MaCCOBBIM JI0JISIM
AJIEMEHTOB, BXOJISIIIHUX B €I0 COCTAB;

— BJIQJIETh MIpaBUIaMU 0€3011aCHOr0 OOpallleHHs] C €IKUMU, TOPIOYMMH U TOKCUYHBIMU
BELECTBAMH, CPEJICTBAMH OBITOBOM XUMUMU;

— OCYILECTBIIATh MOUCK XUMHUUYECKOW MH(POpMALIMU IO HA3BAHUSAM, HICHTU(DHUKATOpaM,



CTPYKTYpPHBIM (pOpMyJIaM BEIIECTB;
— KPUTUYECKU OIICHUBATH U UHTEPIPETUPOBATH XUMUYECKYIO HH(OPMAIIHIO,
COJIepKallyIocsi B COOOIIEHUSIX CPEJICTB MaccoBoM nHpopmanuu, pecypcax MutepHera,
HAYYHO-TIOMYJISIPHBIX CTAThSIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B
LETISIX BBISIBIICHUS OIIMOOYHBIX CYXKIECHUM U (OPMUPOBAHUSI COOCTBEHHOMU MO3UIIUY;
— IPEACTABIATH IMyTH PEIICHUS IIT00ATBHBIX TPOOJIEM, CTOSIIUX MIEPE]] YeIOBEUECTBOM:
AKOJIOTUYECKUX, DHEPTeTUUECKUX, CHIPhEBBIX, U POJIb XUMUHU B PEIICHUH TUX MPOOIIEeM.
BopinyckHuK HA 0230BOM YPOBHE MOJYYHUT BO3MOKHOCTHh HAYUNTHCSH:
— WUIKOCTPUPOBATH HA IPUMEPAX CTAHOBIIEHUE U 3BOJIIOLIMIO OPraHUYECKON XUMUN KaK
HAayKHU Ha Pa3JIUYHbIX UICTOPUUYECKHUX ATANAaX €€ Pa3BUTHUS;
— UCIIOJI30BaTh METO/Ibl HAYYHOTO MMO3HAHUS MPU BBIOIHEHUU MPOEKTOB U yueOHO-
UCCJIE0BATEIBCKUX 3aa4 M0 U3yYEHHUIO CBOMCTB, CITOCOOOB MOJYYCHHS U PACIIO3HABAHUS
OPraHNYECKUX BEIIECTB;
— OOBSICHSITH IPUPOJTY U CIIOCOOBI 0OpPa30BaHUSI XUMUUYECKOU CBSI3U: KOBAJICHTHOM
(TmonsIpHOM, HEMOISPHON ), HOHHOU, METAINTUYECKON, BOJIOPOTHON — C IEJIBIO ONpe/IeICHUs
XUMHUYECKON aKTUBHOCTH BEIIECTB;
— YCTaHABJIMBATh T€HETUYECKYIO CBSI3b MEXK/Y KJIACCAMU OPraHUYECKUX BEIIECTB IS
000CHOBaHMS TPUHIIUITHAIILHOW BO3MOYKHOCTH MOJTYyUYCHUSI OPTaHUUYECKUX COCTUHCHUIN
3aJJaHHOTO COCTaBa U CTPOECHHS;
— YCTaHABIUBATh B3aUMOCBS3U MEXKy (haKTaMU U TeOpUEH, TPUIMHOMN U CIICJACTBUEM MPHU
aHaJu3e MPOOJIEMHBIX CUTYallMi B 00OCHOBAHMH MPUHUMAEMBIX PEIICHUN HA OCHOBE
XUMHYECKHUX 3HAHUU.

Conep:xkanmne o0yueHnusi pado4eil nporpamMMbl

10 kicce
Ne Kon-Bo JlabopatopHsie,
Ha3zBanue tembl 9acoB | mpakTHYECKHE paOOTHI

1 | TeopeTnyeckue OCHOBBI OPraHUUYECKOU XUMUU 4
2 VYrieBoaopoabl 11 1
3 | Kucnopoacoaepskariye opraHu9IecKue BenecTBa 8
4 | YrieBoubl 3
5 | A3oTcoaeprKaIiie OpraHMuecKue BerecTBa 3) 1
6 | Opranmueckas X¥UMHsI B )KU3HU YEIIOBEKA 3 1

Hroro 34 3

Pazgea I: «Teopernyeckue OCHOBbI OPraHM4YeCKO XUMUMN»

Oprannueckue BemectBa. OpraHuyeckas xumus. [IpenMer opraHMyYecKoil XUMHH.
OTnnuuTeNnbHbIE MPU3HAKU OPTAHUYECKUX BEIIECTB U UX PEAKIUN.

Teopuss xummueckoro crtpoeHus A.M.byTnepoBa: OCHOBHBIE NOHSATHS, ITOJOKEHUS,
cnenctBusi. COBpEMEHHBIE NPEACTABICHHS O CTPOCHUM OPraHUYECKUX COCTUHEHUM.
N3omepsl. M3omepusi. OMnupuyeckue, CTPYKTYpHbIE, 31eKTpoHHbIE (opmyibl. Moaenu
MOJIEKYJI OPraHUYECKUX COCTUHEHU.

DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE OPTAaHUYECKUX coequHeHu. [ nubpuanzanus
AJIEKTPOHHBIX OpOuTaned mpu oOpa3oBaHWU KOBaJEHTHBIX cBsizeil. [Ipoctas u kpaTHas
KOBAJICHTHBIE CBS3U.




TeopeTnueckue  OCHOBBI ~ IIPOTEKaHHUS ~ pPEAKLMM  OPraHUYECKUX  COCAUHEHUM.
Knaccudukanus opraHu4ecKux peakiiuii.

Paszgea II: «Yraesogopoab»

Aakanbl. CTpoeHHE MOJEKyn ankaHoB. ['omonoruueckuit psia. Homenknatypa wu
nomepusd. Pusnyeckue CBOMCTBA alKaHOB. XMMMYECKHE CBOMCTBA: TOpEHHE,
raJOr€HUPOBAaHNE, TEPMUUYECKOE PpaA3I0KEHHUE, M3oMepu3auusa. HaxokneHue ankaHoOB B
npupoje. [lonydenre u npuMEHEHNE AJIKAHOB.

Auakenbl. Ctpoenue Monekyn. dusnudeckne cBoiicTBa. M3omepus: yriaepomHOW Lienw,
IIOJIOKEHUs KpaTHOM cBsA3U. HomeHknaTtypa. XuUMHUECKHE CBOWCTBA: PEAKLIUSA OKUCICHU,
npucoeauHenus, nonuMmepusanuu. CrnocoObl MONy4YeHHs] 3THIIEHAa B JIaDOpaTopuu U B
IPOMBILIJIEHHOCTH.

Aaxkaauenbl. CtpoeHne moiiekyn. @U3NUecKue M XMMUYECKUE cBoWcTBa. lIprumeHeHue
ankaaueHoB. HatypanbHbii kayuyk. Pe3una.

AuaxuHbl. CTpoeHHe MoJeKyJl. @Duznueckne W XHMHUYECKHE CBOWCTBA. Peakiuun
IPUCOEINHEHUS U 3aMelleHus. [loyueHue u npuMeHeHue.

ApoMaTnyeckue yriaeBoaopoabl (apensbl). benzon wu ero romonoru. CrpoeHue.
duznyeckue CBOWCTBA, H30MEpPHs, HOMEHKJIATypa. XUMHUYECKHME CBOWCTBAa O€H307a.
['omonoru 6en3ona. OcCoOOEHHOCTH XMMUUYECKUX CBOMCTB TOMOJIOTOB O€H301a Ha pUMepe
Tosyona. [Ipumenenune 6eH30J1a U €ro TOMOJIOTOB.

I[Ipupoanbie MCTOYHUKHU YyriaeBoaopoaoB. Hebts u nedrenponykrel. dusmyeckue
cBoiictBa. CmnocoObl mepepabotku HepTu. Ileperonka. KpekuHr TepMuuecKuil U
KatanuTuaeckuid. [IpupoHbIi ¥ MOMyTHBIA HE(TIHOM Ta3bl, ©X COCTaB M UCIOJb30BAHHE
B IIPOMBIIIJIEHHOCTH.

I'enetnueckas CBsI3b yrieBOIOPOIOB.

Pazneu I1I: «Ilpou3BoaHbIe yriieBoaopoa0B»

Cmuprel. Knaccudukanus, HOMEHKIatrypa u  u3omepus crnuptoB. [IpeaenbHble
OJTHOATOMHBIE CHUPTHL. [ OMOJOTMYECKUU PpSAJ. CTpOeHHE U (PU3HYECKHE CBOWCTBA.
Bopoponnas cBsize. Xumuueckue cBoiicTBa. [losiydeHue u npuMeHEHHE CITUPTOB.
MHoOroaToMHble CHUPTHI. DTUIEHTIIUKONb U TuiepuH. CocTtas, cTpoeHue. dusnyeckue
U XxuMudeckue cBouctBa. llonydyenume u npumeHeHue. KadecTBEHHbIE peakIUMU Ha
MHOT0aTOMHBIE€ CIIUPTHI.

®enonbl. DeHON: cOCTaB, CTPOCHUE MOJIEKYJbI, (U3HUECKHE W XUMUYECKHUE CBOMCTBA.
[Ipumenenue dheHona u ero coequHeHU. IX TOKCHYHOCT®.

AJibIeruIbl M KeTOHBbI. XapaKTepUCTUKA aJbJCTUIOB U KETOHOB ((yHKIMOHATHHAsS
rpynna, obmas  ¢opmyma, mnpenactaButenu).  Knaccudukamus ~— anbaeruaoB.
['omonornueckuii psa npeAenbHbIX anbaeruaoB. Homenknarypa. dusnueckre CBOMCTBA.
XHAMHUYECKAE CBOMCTBA: PEAKIHMHM OKHUCIECHHUs, NPUCOCIUHEHUS, ITOJIMKOHICHCAIUH.
dopmanpIeTul U aeTalbIECTU/I: IOJTYYEHUE U IPUMEHECHHUE.

Kap6onoBble kucaorTbl. Knaccudukamus kapOoOHOBBIX  KUCIHOT. OJIHOOCHOBHBIC
HACBIILICHHbIE KapOOHOBBIE KHUCJIOTHI: TOMOJIOTHYECKUI Psii, HOMEHKJIATypa, CTPOEHUE.
du3nyuecKkue U XUMUYECKUE CBOMCTBA KapOOHOBBIX KHUCIOT. [IpuMeHeHue u mosydeHue
KapOOHOBBIX KUCIIOT.

Kparkue cBeneHus 0 BBICHIMX KapOOHOBBIX KHCJIOTaX: MalbMUTOBAsi, CTe€apuUHOBAas W
osienHoBas. Pacnpoctpanenue B npupoae. CBolcTBa U NpUMEHEHUE. MbLa.

Cuaoxnbie 3¢upbl. CoctaB 1 HOMeHKIarypa. Duznueckne M XUMHYECKHE CBOMCTBA.
IMuaponus cnoxubi 3gupoB. PactipocTpaneHue B mpupoje U IPUMEHEHHE.

['eneTnueckast CBA3b YIJIEBOJOPOJOB, CHUPTOB, AIbJAECTUAOB U KAPOOHOBBIX KUCIIOT.
Paznea IV: YriaeBoabl



Yraesoabl. Knaccudukanus yriaeBogoB. I'miokosa: ¢usnyeckue cpoiicTBa. CTpoeHue
MOJIEKYJIbI: alIbJIETUAHAS U LUKIndeckue Gopmbl. Pu3nueckrue 1 XMMHUYECKUE CBOICTBA.
[IpupoaHbie HCTOUHHUKY, CLIOCOOBI MOIYUYEHHUS U TPUMEHEHUS.

IIpeBpamenne riaoOKo3bl B opraHn3Mme uenoBeka. Caxaposa. HaxoxlIeHuwe B INpupoze.
buonornueckoe 3Hauenue. CocrtaB. PU3MYECKHE W XUMHUYECKME CBoMcTBa. Kpaxmain.
Crpoenue, cBoiicTBa. Pacnpoctpanenne B mnpupoge. Ilpumenenwme. Ilemmonosa —
npupoaHbli  nonumep. CocrtaB, CTPpyKTypa, CBOMCTBA, HAaXOXKIECHHE B NPHUPOE,
npuMeHenne. Hutpatel u anieraTel neiunoiio3sl. [I[pumMenenue

Pa3nen V: A3orconepixamme opraHudeckue BeliecTsa

Amunbl. Knaccuduxkanus, coctaB, HoOMeHknaTypa. ['omomoruueckuit psg. CrpoeHue.
@u3nyecKkue M XUMHUYECKHE CBOMCTBAa aMUHOB. [IpumMeHeHHEe aMUHOB. AHWIMH —
OpEACTaBUTENb apOMaThYeckux aMuHOB. CrpoeHue Monekyiapl. @Duznueckue H
xuMu4deckue cBoiictBa. KauectBennas peakuusi. CiocoObl MOTy4YeHUS.

AMuHOKHCJI0TBI. CocTaB, cTpoeHue, HoMeHKinarypa. M3omepusa. ['omonornueckuid psj
aMUHOKHUCIOT. PU3NYECKHE U XHMHYECKHE CBOWCTBA. [[BOWCTBEHHOCTh XMUMHUYECKUX
peakuuii. PacnpoctpaHeHue B npupoze. lIpumeHeHHe W MOJy4eHWE aMUHOKHUCIOT B
nabopatopuu.

beaku. Knaccupukanuss OelKOoB MO COCTaBy U TMPOCTPAHCTBEHHOMY CTPOCHHIO.
IIpocTpancTBeHHOe cTpoeHune. Duznueckue U XHUMHUYECKHE CBoMcTBa. KauecTBEeHHbIE
peakiuu Ha 6enku. ['uaponus. CunTe3 OeIKOoB.

Paznen IV: «Opranudyeckasi XuMHUsl B )KM3HU YeJI0BEKA)

IMosumepsl ®W moJuMepHble MaTepHajbl. O0IME TOHATHA O CHUHTETHUYECKUX
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUAX: MOJIUMEDP, MAKPOMOJIEKYJIA, MOHOMED, CTPYKTYpPHOE
3BEHO, CTENEHb NOJUMEpPU3AlNU, reoMeTpuueckas ¢opma Makpomosekys. CBoiicTsa
noauMepoB. Peaknus nosmMepusalMM U HOJUKOHAEHCAUUU. CHHTETHYECKHE Kay4yKH:
M30MPEHOBBIN, OyTaguEHOBBIH M JAUBUHWIOBBIA. CHHTETHMYECKHE BOJIOKHA: all€TaTHOE
BOJIOKHO, JIaBCAH M  KaIpoOH; IUIACTMACChl:  IOJUAITUIICH, IOJUBUHUIXJIOPUL,
NOJIMBUHUIICTHPOJ. IIpakTdeckoe MCIONB30BAHUE IIOJUMEPOB U  BO3HHUKIIHAE B
pe3yabpTaTe 3TOro 3KOJIOrH4ecKue mpodieMsl. BropuuHas nepepaboTka MoJIuMepoB.

11 kaacc
No Koi-Bo JlabGopartopHsie,
HaszBanue tembl HacoB MpPaKTUYECKUE PabOTHI
1 | Tema 1. Baxueiimme nmOHITHS ¥ 3aKOHBI 3
2 | Tema 2. Teopust CTpOCHHSI aTOMA. 2

[Tepnonnuecknii 3axkoH u llepuoanueckas
CHCTEeMa XMMHYECKHUX djieMeHTOB /[[. M.

MenneneeBa
3 | Tema 3. CtpoeHre 1 MHOTOOOPA3He BEIISCTB 3
4 | Tema 4. CMecu 1 pacTBOPHI BEIIIECTB 4 1
5 Tema 5. XuMHu4eckue peakiuu 11 1
6 | Tema 6. MeTtajutel U HEMETAILTBI 4
7 | Tema 7. Knaccudukanus u B3aUMOCBSI3b 6 1

HCOPraHN4ICCKHUX U OPraHNYICCKHUX BCIICCTB




Hroro: 34 3

Tema 1: «BaxxHeiiluue NOHATHA XMMUHM U UX B3aMMOCBA3H»

Atom. Bemectso. [IpocTeie u cnoxHble BemecTBa. DneMeHT. M3otonbsl. MaccoBoe 4uco.
Yucno ABoragpo. Mosb. MonspHblii 00beM. Xumudeckas peakuus. Mojaenu cTpoeHus
aToMa. SIIpo U HYKJIOHBI. DIIEKTPOH. ATOMHas opOuTanb. Pacnpenenenue 3J€KTPOHOB 10
opOuTaIAM. DNEKTpOHHAsA KOHPUTypalus aTOMOB. BajleHTHbIE 3JIEKTPOHBI.

OCHOBHBIE 3aKOHBl XMMHUH. 3aKOH COXPAaHEHHsS MaccChl, 3aKOH IOCTOSHCTBA COCTaBa
BEIIIECTBA, 3aKOH ABOTaJipo,

Tema 2: «Teopus crpoenuss aroma. Ilepmoamyveckmit 3axkoH u Ilepmoamueckas
cucremMa xuMudeckux 3jemMeHToB J[. U. MenaeeeBa.»

Ileppognyecknii 3aKOH UM NEPUOJMYECKAs CHCTEMAa XMMHUYECKMX  DIIEMEHTOB
JI.1.MeHeneeBa, MX MUPOBO33PEHYECKOE U HAYUYHOE 3HAUCHHUE.

Tema 3: «CTpoeHue 1 MHOroodpa3ue BeeCTB.

Xumuueckas CBiI3b UM ee BHUIbl. KoBaneHTHas CBA3b M €€ Pa3HOBHIHOCTH, MEXAHU3MBI
oOpa3oBaHus. DJIEKTPOOTPULATENbHOCTh. BaneHTHocTh. Crenenb okucienus. MonHas
CBA3b. MeTainueckass cBsA3b. BonoponHas cBsa3b. BellectBa MOJEKYISIPHOTO H
HEMOJIEKYJISIPHOTO CTpoeHHs. AMOphHOE U KPHUCTALIMYECKOE COCTOSTHUE BEIIECTB.
Kpucraminueckue pemeTkd U ux Tumbl. [IpuunHbl MHOrOOOpa3us BEIIECTB: U30MEpPHS,
TOMOJIOTHS, aJUIOTPOIIHS], U30TONHUA.

Tema 4. «Cmecu 1 pacTBopbl BeLLLecTB»

Uucteie BemiecTBa U cMmecu. VCTUHHBIE pacTBOpbl. PacTBOpuTens U pPacTBOPEHHOE
BeniecTBo. PactBopenue kak ¢usuko — xumudeckuil mporecc. CrocoObl BbIpaKeHUs
KOHLEHTpAllMM PacTBOPOBO MaccoBasi [0Js PAaCTBOPEHHOIO BEIIECTBA, MOJISIpHAs
KOHLEHTpauus. PacTBopbl 3iekTponuToB. JlucnepcHocTb. JlUCHEpCHBIE  CHCTEMBI.
Konnougusie pacTBopsblI.

Tembl 5. «XuMHUYeCKHE peaKIUm)

XUMHYECKUE PEAKIMU B CUCTEME MPUPOAHBIX B3aUMOJCHCTBUM. PeareHThl U NpOayKThI
peakmuii. Knaccudukanmst opraHMYecKMX HM HEOPraHWYECKHX peakiui. TeruioBbie
addextpl peaknuit. Tepmoxumudeckue ypaBHEHHs peakiuid. CKOpOCTh XUMHUYECKOU
peakiuu. DHeprus aktuBanuuu. MakTopsl, BIUSAIONIME HA CKOPOCTh peakuuu. Katanus u
Karanu3zatopel. OOpaThMble U HEOOpAaTUMBIE pEaKlMu. XHUMHYECKOE paBHOBECHE.
@akTOophl, BIUSIOIIKE HA CMEIICHUE XUMUUecKkoro paBHoBecus. IIpunnun Jle Ilarense.
3aKoH AEHCTBYIOIIMX Macc.

Teopust 3IEKTPOTUTUYECKON AUCCOLMAIUU. DIEKTPOIUTHI. AHUOHBI U KaTUOHBI. CHIIbHbBIE
U cialble BJEKTPOIUTHL. DJeKTpoiauTuueckas auccouuanus. CTeneHb IUCCOLUAINU.
Peakiimu noHHoro oOMeHa BBOJIHBIX pacTBopax. Bogopoausiii mokazarens (pH) pactBopa.
Nupukaropsl. ['maponn3 opraHnyecKuX U HEOPraHUYECKUX COCTUHEHUM.
OKHCITUTETPHO-BOCCTAHOBUTEBHBIE ~ peaknud.  MeTo  2JIeKTpOHHOro  OajaHca.
DNEKTPOIu3.

Tema 6: “MeTa/iibl U HEMETAJLIbD)

Mertaniabel THaBHBIX MOArPYII. XapakTepHble OCOOEHHOCTH MeTamoB. [lomoxkeHue
METAJUIOB B MEPHOJIMYECKON CUCTeME. MeTaiulbl — XUMHYECKHE DJIIEMEHTHI U IPOCThIE
BemiectBa. dusnueckue M XUMHUYECKHE CBoOicTBa MeTauioB. OOmias XapaKTepHCTHKA
MetaiuioB [A-rpynmel. [llenounsie mMeTamnsl U1 ux coeauHeHus. CTpOEHHE, OCHOBHBIE
CBOMCTBa, 00JaCTH MPUMEHEHHUS U TOJIyYEHUE.

O6mas xapaktepuctuka MetaioB 1A — rpynmnel. [llenouHo3emenbHble METaIIBI U UX
BaXKHeMIMe coenrHeHus1. JKecTKOCTh BOJbI M CIIOCOOBI €€ YCTPaHEHUSI.




Kpatkas xapakrepuctuka snemeHTOB [I[A — rpynmbl. ATIOMUHHI U €r0 COCIMHEHHS.
AMmpoTepHOCTh OKCHAA W TUAPOKCHAA antoMuHusA. AmomuHorepmud. llomydenue u
IIPUMEHEHUE ATFOMHUHMUS.

Mertannbel no6ounbix noArpynmn. JKene3o Kak nmpeacraBuTeNb d- 3J€MEHTOB. AJTOTPONUs
xene3a. OcHoBHbie coequuenus xenesa (I1I) u (IIT). KauecTBeHHbIE peakiiuy Ha KaTHOHBI
Kenesa.

[lonyyenue u npuMeHeHne MeTawioB. Koppo3usi MeTaJIOB U COCOOBI 3alIUThl OT HEe.
Cmutassl. [Ipon3BOACTBO YyryHa U CTajH.

XapakTepHble OCOOCHHOCTH HeMeTasuioB. [lonokeHne HeMeTalIoB B IEPUOAMYECKON
cucteMe. Hemeramibl XMMHYECKHE 3JIEMEHTBI M NIpoOCThie BemiecTBa. dusnueckue u
XUMHUYECKUE CBOMCTBA HEMETAJUIOB.

O6o0uieHue 3HaHUM O MeTamiax HM  HeMmetauiax. CpaBHUTENbHAS XapaKTEpPUCTHKA
METaJUIOB U HEMETAUIOB M UX COeAuHEHU. OKCUAbl, TUAPOKCUIBI, COJIU: OCHOBHBIE
CBOICTBa M crnocoObl nonydyeHusi. CpaBHUTENbHAS XapaKTepUCTUKA CBOMCTB OKCUIOB U
TUAPOKCUIOB HEMETAIIJIOB U METAJLJIOB.

Tema 7. Kinaccupuxanus v B3aMMOCBA3b HEOPraHMYECKUX M OPraHUYEeCKHMX BelIeCTB
Heoprannueckue n oprannueckue Beniectsa. Heoprannueckue Beniectsa. OpraHuyeckue
BeniecTBa. VX knaccudukanus u B3auMocBs3b. O0001IeHNe 3HAaHUI 0 HEOPTAaHUYECKUX U
OpraHUYECKUX peaKlusX.

[Ipou3BOJACTBO MW NPUMEHEHHE BEUIECTB W MAaTEpUATIOB. XUMHUYECKass TEXHOJIOTHS.
[IpyHUOMNIBI OpPraHW3alli COBPEMEHHOIO XUMHMUYECKOTO MPOU3BOJCTBA. XUMHUUECKOE
ceippe. Metamnueckue pyabl. OOmue crnocoObl MONYYeHUs: METaioB. Mertamtyprus,
METaJUTypru4eckue npouecchl. XUMUYECKasi TEXHOJIOTHS CUHTE3a aMMHAKA.
OKoJoruyecku MpoOjaeMbl XUMUU. VICTOUHMKM ¥ BHUABl XUMHYECKUX 3arps3HEHUM
OKpyKaromie cpefapl. XUMHUYECKHME MPOM3BOJCTBA M HUX TOKCHUYHBIE, TOpIOYHE,
B3PBIBOOIMACHBIE  OTXOJbI, BBIOPOCHL. XUMHUKO-DKOJIOTHYECKHE TMPOOJIEMBbI OXpaHbl
atMocdepsl, cTtpatocdepsl, ruapocheps, autochepsl. Ilapuuxossiii >dpdext. Cwmor.
Kucnorueie noxnau. Paspymenue o30HOBoro cios. CToyHble BOABL. 3aXOPOHEHHE
OTXOA0B. DKOJIOTHYECKHIT MOHUTOPHHT.



