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JlaHHas mporpamMma 1o XMMHUHU CPeIHEro oOmiero oOpa3oBaHHs pa3paboTaHa B COOTBETCTBUHU C
TpeboBanusmMu DepepaabHOrO TOCYIApPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa OCHOBHOTO
obmero o6pazoBanusa (PI'OC COO) u c¢ yuétom IlpumepHON OCHOBHOW 00pazoBaTEIBHOMN
nporpammbsl  ocHOBHOro obmiero o6pasoBanus (ITOOIT OOQO). Ilporpamma HampaBieHa Ha
(bopMUpOBaHHE €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH YYAIIMXCS U OPTraHU3AIMI0 M3YUYEHUS XUMUU
Ha JIeSITEIHLHOCTHON OCHOBE. B mporpaMMe yduTBIBaIOTCS BO3MOKHOCTH IPEIMETa B peai3alliu
TpeboBanniit ®I'OC COO K mIaHUPYEMBIM, JHYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM
oOy4eHHs, a TaKKe pealn3alnusi MEXKIPEIMETHBIX CBs3€H eCTEeCTBEHHO-HAYYHBIX YUEOHBIX
MPEeJIMETOB Ha YPOBHE OCHOBHOTO 00miero oOpasoBanus. IIporpaMma BKIIIOYaeT pacmpesieieHne
coJiepKaHus yueOHOTO MaTepHaia Mo KJiaccaM M MPUMEPHBIH 00bEM ydeOHBIX YacOB JUIsl H3y4CHUS
pa3fenoB M TeM Kypca, a TaKKe PEKOMEHAYEMYIO IIOCIIEAOBATeIbHOCTh H3YYEHHSI TeEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEJAMETHOTO COIEPKaHUS C YIETOM BO3PACTHBIX OCOOCHHOCTEH
00yJaromImXxcs .

Ha 6a3e uentpa «Touka pocTta» obecnieunBaercst peainu3anusi 00pa3oBaTeIbHbIX POTrpamMM
€CTECTBEHHO-HAYYHON M TEXHOJIOIMUYECKOH HaIlpaBlIEHHOCTEW, pa3pab0TaHHBIX B COOTBETCTBHH C
TpeOOBaHUAMHU 3aKOHO/IATENLCTBA B chepe 0OpazoBaHus U C YUETOM pekoMeHAanuii deaepaabHOTO
omeparopa ydeOHOro mpeamera «Xumusi». OOpa3oBarenbHas IporpamMma  TO3BOJISIET
WHTETPUPOBATh peallu3yeMble 3/eCh IMOAXOJbI, CTPYKTYPY W COACpKaHWUE MpPH OpraHu3alyu
oOyuyennss xumuu B 10-11 kmaccax, BBICTpOGHHOM Ha 0a3e JO00TO W3 JOCTYIHBIX Yy4eOHO-
Metoaudeckux komiuiekcoB (YMK). Hcmonb3oBanue oOopymoBanus IeHTpa «Touka poctay
MO3BOJISIET CO3/ATh YCIOBUS:

* JUISL PACIIMPEHHS COJIEPIKAHHS IKOJIBHOTO XMMHUYECKOTO 00pa30BaHuS;

* JUTS TIOBBIIICHHS TO3HABATEIBHON AKTHMBHOCTH OOYYAIOIIMXCS B €CTECTBEHHOHAYYHOU
o0JacTy;

* Vi1 Pa3BUTHUS JIMYHOCTH peOCHKa B MpoIlecce OOYYECHHS XHMHUH, €r0 CIIOCOOHOCTEH,
(GopMUpPOBaHUA U YIOBJIETBOPEHHS COLIMATIBHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

*IuIg paboThl C OJApEHHBIMHM MIKOJIbHUKAMHU, OPIaHU3aLUMM UX PA3BUTUS B Pa3IMUHBIX
obmacTsax oOpa3oBaTeNbHOMN, TBOPUECKON JACATEIHHOCTH.

IIpumenss nugpoBble J1aOOPATOPUM HA YPOKAaX XHMMHH, y4allMecs CMOTYT BBIIOJHHUTH
MHOKECTBO JIAOOPATOPHBIX PA0OT U 3KCIIEPUMEHTOB IO IPOTPaMMe OCHOBHOM LIKOJIBI.
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I[Inanupyembie pe3yJibTaThbl OCBOEHHUSI Y4eOHOT0 npeaMeTa « XUuMHUsD €

ONMUCAHUEM YHHBEPCAJIBHBIX YUeOHBIX /IefiCTBUIA, JOCTUTaeMbIX 00y4AK MM HUCS
JInuHOCTHBIE pe3yJIbTaThI:

- c(OPMHPOBAHHOCTD IOJIOKUTEIHLHOTO OTHOIICHUS K XUMHH, YTO OOYCIIABIMBAE€T MOTHBAIIMIO K
y4eOHOI eI TeIbHOCTH B BEIOpaHHOM cdepe;

-c(hopMHPOBaHHOCTH YMEHUS peliaTh MpoOIeMbl IOMCKOBOTO M TBOPYECKOTO XapaKTepa;
-c(hopMHPOBAaHHOCTh yMEHHsSI TPOBOJUTH CaMOAHAIM3 M OCYIIECTBISATh CAaMOKOHTPOJIb U
CaMOOIICHKY Ha OCHOBE KPHUTEPHEB YCICIIHOCTH;

-c(hOopMHPOBAaHHOCTh  HABBIKOB TPOSIBJICHHS  [MO3HABATCILHOW WHHWIIMATHBBI B Y4COHOM
COTPYJIHHYECTBE.

IIpenmeTHble pe3yabTaThI:

-c()OPMUPOBAHHOCTh TPEJCTABICHUI O MECTe XMMHH B COBPEMEHHOW HAy4YHOW KapTHHE MHpA;
MMOHUMAaHKE POJIM XUMUHU B (HOPMUPOBAHUM KPYro3opa U PyHKIIMOHAILHON IPaMOTHOCTH YelIOBEKa
JUIS pellieHus] TPaKTHUECKUX 3a/1a4;

-BJIaJICHUE  OCHOBOIOJIATAIONIMMHM  XUMUYECKHUMH  TOHSATHUSIMH, TEOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XUMUYECKON TEPMUHOJIOTHUEH U CUMBOJIUKOM;
-BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOTO TMMO3HAHU$, UCIOJIb3YEMBIMH B XUMUU: HAONIO/IEHUE,
OTMCaHWEe, W3MEpPEHHe, OKCIEPHUMEHT, yMEHHe o0pabdaTeiBaTh, OOBICHITH PE3YIHTATHI
MPOBEJICHHBIX OIBITOB W JE€NaTh BHIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH METOJbI MO3HAHUS TPU
pEIIeHUN TPAKTHYECKUX 3a/1a4;



-cOPMUPOBAHHOCTh YMCHHS JaBaTh KOJWUYECTBEHHBIC OIEHKA W TPOBOAHWTH pACUEThl IO
XUMHYECKUM (HOpPMYJIaM U ypaBHEHUSIM;
-BJIaJICHHUE MPAaBUIAMH TEXHUKU O0€30MACHOCTHU MPHU MCTOJIb30BaHUN XUMUYECKUX BEIIECTB;
-C()OpPMUPOBAHHOCTH YMEHHUS IMPOBOIUTH IKCIICPUMEHTHI PA3HOU AUIAKTUICCKOW HAIIPABICHHOCTH,
-C()OPMUPOBAHHOCTh YMEHHSI OKa3bIBaTh IEPBYIO MOMOIIL MPHU OTPABICHUSIX, 0KOTAX U APYTUX
TpaBMax,CBSI3aHHBIX C BEHISCTBAMU H JJA0OPATOPHBIM 000PYIOBAaHUEM.
MeTanpeaMeTHble pe3yabTaThl:
cOpPMHUPOBAHHOCTh YMEHHS CTaBUTh IIETM W HOBBIC 33aJaud B YydeOe H TMO3HABATEIBHOMN
NEeSITENHbHOCTH;
OBJIaJIeHHE MPUEeMaMHU CAMOCTOSITEIbHOI0 IJIAHUPOBAHUS MYyTell TO0CTUKEHUS 1eJIU, YMEHUsl
BbIOMpPaTh  J3(@dekTUBHbIE  CMOCOObBI  pemieHHs  Y4eOHBIX W TO3HABATEJbHBIX
3a1a4;C()OPMUPOBAHHOCTb YMEHHSI COOTHOCHTH CBOM [eHCTBUS ¢ IJIAHUPYEMBIMH
pe3yJiabTaramu;
-chOPMHUPOBAHHOCTh YMEHHMsI OCYILECTBJIATH KOHTPOJb B TPOIIECCE€ IOCTHKEHMSI PE3yJbTara,
KOPPEKTUPOBATh CBOM JACHCTBUS;
-chOPMHUPOBAHHOCTh YMEHHUSI OIIEHHWBATh MPABWIHHOCTh BBIMOJTHEHUS] YYE€OHBIX 3amad |
COOTBETCTBYIOIINE BO3MOKHOCTH UX PEIICHHUS;
-BBICOKUN YPOBEHb KOMIIETEHTHOCTHU B 001acTu ucnosibzoBanus UKT;
-c(hOPMHUPOBAHHOCTD IKOJIOTHIECKOTO MBIIIICHNUS,
-chOPMHUPOBAHHOCTh YMEHHsI MPUMEHSATHh B TMO3HABATEIHLHON, KOMMYHUKATHBHOW W COITMATIBHOU
MPaKTUKE 3HAHUS, MOTYyYECHHBIC TIPU U3YyUEHUH TIPEMETA.

IVIAHUPYEMBIE IPEJAMETHBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O

MNPEJMETA «XUMMUS»:

B pesynbraTe nzydyeHus yueOHOTO IpeMeTa « XUMHUs» Ha YPOBHE CPEIHETO 00Iero oopa3oBaHus:
BbINMyCKHUK HAYYHUTCS:
-packphIBaTh Ha MpUMEpax pojb XUMHUH B (OPMHUPOBAHUN COBPEMEHHON HAyYHOU KapTUHBI MUpa U
B PAKTUYECKON I€ATEIbHOCTH YEJIOBEKA;
-IEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBS3b MEXKIYy XUMHUEH W JIPYrUMU €CTECTBEHHBIMU
HayKaMH;
-pacKpbIBaTh Ha MPUMeEpaXx MOJIOKEHUSI TEOPUU XUMHUUECKoro crpoeHust A.M. byrneposa;
-noHuMaTh (usudeckuid cmbica Ilepumomnueckoro 3akona [[.M. MenpaeneeBa u Ha €ro OCHOBE
OOBSACHATH 3aBUCHUMOCTh CBOWCTB XMMHYECKHMX JJIEMEHTOB M OOpa30BAaHHBIX MMM BEIECTB OT
3JIEKTPOHHOT'O CTPOEHUSI aTOMOB;
-00BSCHATH MPUYUHBI MHOTOOOPA3Hs BEIIECTB HA OCHOBE OOIIMX MPEACTABICHUN 00 X COCTaBe U
CTPOEHHUHY;
-IPUMEHATh [pPaBWJIa CHUCTEMAaTHMUYECKOM MEXIYHapOJHOM HOMEHKIATypbl Kak CpeICTBa
pasnuyueHus U UACHTU(UKAIIMY BEUIECTB 110 UX COCTABY M CTPOCHUIO;
-COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHbIE (DOPMYIbI OpPraHMYEeCKHX BEIIECTB KaK HOCHUTENei
nH(OpPMALIUK O CTPOCHUH BEIIECTBA, €ro CBOWCTBAX M MPUHAJICKHOCTH K OIMPEIEICHHOMY KiIaccy
COCJIMHEHUI;
-XapakTepu30BaTh OPraHUYECKHE BEILECTBA [0 COCTaBY, CTPOCHUIO M CBOWCTBAM, YCTaHaBJIMBATH
MIPUYMHHO-CJIEICTBEHHBIE CBA3M MEXY JaHHBIMH XapaKTEPUCTUKAMH BEIIECTBA;
-IIPUBOJIUTHh MIPUMEPHl XUMHUECKUX PEAKIUHM, pACKPBIBAIOIINX XapaKTepPHbIE CBOMCTBA TUIMYHBIX
MIpeJICTaBUTENeH KIACCOB OPraHMYECKHUX BEIIECTB C LEIbI0 MX HACHTU(UKAIUA U OOBICHEHUS
obnacTu MpUMEHEHHUS,;
-IIPOTHO3UPOBAaTh BO3MOKHOCTh NMPOTEKAHUSI XMMHUYECKUX PEAKUUi Ha OCHOBE 3HAHMI O THUIAX
XMUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;
-MCIOJIb30BaTh 3HAHMS O COCTaBe, CTPOCHUM U XMMHUYECKHX CBOMCTBAaX BEIIECTB Ui OE30TacCHOTO
MIPUMEHEHHUSI B IPAKTUUYECKOH IeATEIbHOCTH;
-TIPUBOJUTHh MPHUMEPHl MPAKTUYECKOTO WCHOIB30BAaHUS MPOAYKTOB TepepaboTku HePTH Hu
MPUPOJHOTO Ta3a, BHICOKOMOJIEKYISIPHBIX COEAMHEHUH (TOJUATHIIEHA, CUHTETUUECKOTO KaydyKa,
aIleTaTHOTO BOJIOKHA);



-[IPOBOJIUTH OIBITHI [0 PACIIO3HABAHUIO OPraHUYECKUX BEILIECTB: IVIMLIEPUHA, YKCYCHOW KHCIIOTBHI,
HENpeAeTIbHBIX JKHPOB, TIIOKO3bI, Kpaxmalia, OEIKOB — B COCTaBE€ MHILEBBIX IMPOIYKTOB H
KOCMETUYECKHUX CPE/ICTB;
-BJIaZICTh TpaBUJIAMH M IpueMamMu 0e30macHOi paboThl € XUMHUYECKMMH BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBAaHHEM;
-yCTaHaBJIMBaTh 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM pEAKIMM M CMELIEHUS XUMHYECKOTO
paBHOBECHS OT Pa3jIMYHBIX (PAKTOPOB C LEIbIO ONPEAETICHHS ONTUMAIbHBIX YCIOBUN MPOTEKAHUS
XMUMHMUYECKUX MPOLECCOB;
-IPUBOJUTH NIPUMEPHI TUAPOJIN3A COJIEH B IOBCETHEBHOM KU3HU YEJIOBEKA,;
-IIPUBO/IUTH MIPUMEPBI OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIX peakuuit B pUpOJIE,
IIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEAECSATEIbHOCTH OPraHU3MOB;
-IIPUBOJIUTh TIPUMEPHl XUMHYECKUX PEaKIUH, pPaCKpPHIBAIOIIMX OOIMEe XWMHUYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB — METAJIJIOB U HEMETAJIJIOB;
-IIPOBOJIUTh pAcyeThl Ha HAXOXKJIEHUE MOJIEKYJISIPHOW (GopMyibl YIiIeBOAOPOJa MO MPOAYKTaM
CrOpaHusl U MO €ro OTHOCUTEJIBHOW MJIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSILIMX B €ro
COCTaB;
-BJIaJIETh MpaBUJIaMH 0€3011acHOTO OOpallleHusl ¢ €IKUMH, TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMH,
cpencTBamMu OBITOBOM XUMMUH;
-OCYLIECTBJIATh IMOUCK XHUMHUYECKOM uHGopManuu 1O Ha3BaHUSAM, HJAEHTU(UKATOpaM,
CTPYKTYpPHBIM (pOpMysiaM BeEIIECTB;
-KPUTUYECKU OILIEHWBATh W HMHTEPHPETUPOBATH XHMUYECKYI0 HH(POpPMAIUIO, COJEpPXKAIIyIoCs B
COOOILIEHUAX CpEeACTB MaccoBOil HHQoOpMmaluu, pecypcax VHTepHera, Hay4dHO- MOMYJISPHBIX
CTaThsIX C TOYKU 3PEHUS] €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LENSX BBISBICHHUS OMIMOOYHBIX
CyKJeHui u hopMupoBaHus COOCTBEHHOU MTO3UIINH;
-TIPEJICTABIATH ITYTH PEIICHUS III00ANBHBIX MPOOJIEM, CTOSIIMX TEPE]] YEIIOBEUECTBOM: SKOIOTUIECKUX,
SHEPIreTUYECKUX, CHIPbEBBIX, U POJIb XUMHH B PELICHUH 3THX MPoOIieM
BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCSH:
-WUTIOCTPUPOBATh Ha MpPUMEpax CTAHOBJIEHUE M IBOJIIOLUIO OPraHUYECKONM XMMHM KAK HAyKH Ha
Pa3IMYHBIX HCTOPUYECKUX ITANaX €€ pa3BUTHUS;
-HCMOJb30BaTh METOAbl HAyYHOrO I[IO3HAHWSA TMPHU  BBINIOJHEHUU IPOEKTOB M  y4eOHO-
UCCIIEIOBATENIbCKUX 3aJad 10 H3YYEHHUIO CBOMCTB, CIIOCOOOB TOJYYEHHUS M PACIIO3HABAHUS
OpPraHUYECKUX BEUIECTB;
-00BSCHATH MPUPOAY U CHOCOOBI OOpa3oBaHMsI XUMHMYECKOH CBSI3U: KOBAJICHTHOH (IOJISPHOM,
HETIOJISIPHOW), HMOHHOHM, METAJUTMYECKOH, BOJOPOJHOM — C IICJIBIO OMNPEACICHUS XUMHUYECKON
AKTUBHOCTH BEIIECTB;
-yCTaHABJIMBATh T€HETHUUYECKYIO CBSI3b MEXAY KJIacCaMU OPraHHMYECKUX BEIIECTB JAJsi 000CHOBAHUS
MPUHLHUINAAIBHON BO3MOKHOCTH TOJYYEHUS OPraHUYEeCKUX COCAMHEHUH 3aJaHHOTO0 COCTaBa U
CTPOECHHS;
-yCTaHaBJIMBATh B3aUMOCBSI3U MEXIY (pakTamMH W T€opueH, MPUYMHON U CIEACTBUEM IPH aHATN3E
MPOOJIEMHBIX CUTYyalluii 1 000CHOBAHUY MPUHUMAEMbBIX PEIICHUI HA OCHOBE XUMUYECKIX 3HAHUU.
Conepxxanue nporpamMmsl

10 xkamacec .OPTAHUYECKASA XUMMUSA
Paszpnen 1. Tema 1.TeopeTnyeckue OCHOBbI OPraHuveckoi Xumuu (3 4)
@opMHpPOBaHKUE OPTaHUYECKOW XMMUU KaK HayKu. Teopus cTpOeHUsI OpraHUYECKUX COCITMHEHUI A.
M. bytiepoBa. Yriepoansiii ckener. Pagukansl. @yHKIHOHAIBHBIE TPYIIILL. | OMOJIOrMYECKUN Psii.
I'omonoru. CtpykrypHas uzomepus. Homenknatypa. DneKTpoHHAst IpUpoJa XUMUYECKUX CBSI3EU B
OpraHnueckux coeanHeHusx. Kiaccuukanus opraHM4eckux cOeIMHEHHH.
Jemoncrpanuu. OOpasnbl OpraHWYeCKMX BELIECTB W MarepuajoB. MoJenu MoJeKyl
OPraHMYECKUX BELIECTB. PacTBOPHMMOCTh OpPraHMYECKHX BEIIECTB B BOJIE U HEBOJHBIX
pactBoputensx. [InaBnenue, oOyrnmuBaHWe M TOPEHHE OPraHUYECKUX BEIIECTB. MpuMepsl YB B
Pa3HBIX arperaTHbIX COCTOSIHUSIX



PacueTrHsle 3an1aun. HaxoxxieHre MoJeKyIsIpHOM (hOpMYIIbl OPraHU4eCcKOro COeTMHEHHS 10 Macce
(06beMy) IPOIYKTOB CrOPAHUSL.

Pazpnen 2. YIJIEBOJOPOIbBI (12 4)

Tema 2. llpenesibHbIe YIiaieBoA0POAbI (aaKaHbl) (3 1)

Crpoenue ankaHoB. ['omosornueckuit psan. Homenxiatypa u  usomepus. Pusuueckue u
XUMHUYECKUE CBOMCTBA alkaHOB. Peakuust 3amemieHus. [lonydyeHne W NpPUMEHEHHE AQJIKAHOB.
[TonsTne uukioankanax. Jlemoncrpannu. B3psiB cMecu MeTana ¢ Bo31yxoM. OTHOILIEHHUE aJIKaHOB
K KHCIIOTaM, IIeJ04YaM, pacTBOPY MepMaHTraHarta Kaius 1 OpoMHoOU Boje. JlaGopaTopHbie ONbITHI.
N3roTtoBnenune mojeneit MOJIEKyJl yIiIeBOIOPOAOB U TaJOr€HOIPOU3BOIHBIX.

IIpakTnueckas padora. 1. OnpeneneHre KaueCTBEHHOTO COCTaBa OPraHUYECKUX COEIMHEHUH.
Tema 3. HenpeneabHble yrjeBoaopoabl (4 4)

Auakenbl. Ctpoenue ankeHoB. ['omonormueckuit psin. Homenknartypa. M3omepus: yriaepoaHo#
LN, MOJIO)KEHUsI KPAaTHOM CBS3H, yuc-, mpanc- U30MepHusi. XMMUYECKHE CBOMCTBA: peakiuu
OKHUCJIEHHUS, NpUCOEeNNHEHUs, nonuMmepusanuu. [IpumeHenune ankeHoB. AuakaaueHbl. CTpoeHue.
CpoiictBa, npumeHenue. Ilpuponneiii kaydyk. AJkuHbl. CTpoeHue aneruieHa. ['omonoru u
n3omepsl. Homenkiatypa. ®dusnueckue wnanerwieHa. PasznokeHue kaydyka NpU HarpeBaHUU U
UCIBITAaHNE IPOAYKTOB Pa3ioKeHHsl. 3HAKOMCTBO ¢ o0Opa3iiamu kayuykoB. [IpakTuueckas padora.
2. [TonmydeHue dTHIICHA U U3YYSHHE €T0 CBOHCTB.

Tema 4. ApomaTn4yeckue yrijeBoJaopoabl (apeHsbl) (2 4)

Apenbl. Ctpoenne Oen3ona. M3omepus n HoMeHKIaTypa. PU3NYECKHE M XUMUUYECKHE CBOMCTBA
6ensona. ['omonoru OeH3ona. I'eHeTHyeckas CBA3b apOMAaTHMUECKUX YIJIE€BOJOPOJOB C IPYTHUMH
KjlaccaMH  yrieBoJoposioB. Jlemoncrpaummu. beH3on kak pacTBOpUTENnb, TropeHue OeH3o07a.
OTtHomeHne 6eH30J1a K OPOMHOM BOJIE M pacTBOPY MepMaHTaHaTa Kainus. OKHCIeHHne TOJIyoJIa.
Tema 5. IlpupoaHbie HCTOYHUKH YIJI€BOAOPOAOB (3 4)

[Tpuponnsrii ra3. Hedts u HedrenpoaykTel. ®usndeckue cBoiictBa. CriocoOsl mepepadboTku HEPTH.
JlabopaTopHble onbIThbl. O3HaAKOMJICHHE ¢ 00pa3iaMu POIyKTOB HedTenepepaboTKH.

Pa3znen 3. KHCJIOPOACOAEP/KAIIIUE OPTAHUYECKHUE COEAUHEHUSA (12 4)

Tema 6. CiupTbl ¥ (peHoJIbI (4 1)

OpHoatoMmHble TpenenbHble cnupThl. CTpoeHne MoJeKynl, ¢GyHKIHOHaIbHas rpynmna. Bogopoanas
cBs3b. M3omepus u HomeHknaTypa. CBoiCTBa MeTaHOJa (3TaHOJA), MOJYyYeHHE W IPUMEHEHUE.
®duznosioruyeckoe ACMCTBHE CHUPTOB Ha OpraHu3M 4ejgoBeka. MHOroaroMHble —CIHPTHI.
OTUICHTINKOb, TiuiepuH. CpoiicTBa, mpuMmeHeHue. deHonbl. CTpoeHHe MOJCKYJIbI (eHoJIa.
B3aumHoe BIusSHUE aTOMOB.

B Monekyne Ha npumepe Mosekyiabl perosa. CBoricTBa. TOKCHYHOCTH (PEHOJIA M €T0 COSAMHEHUI.
[Ipumenenne ¢eHona. ['‘eHermyeckas CBA3b COUPTOB U (GeHONIA C  YrIeBOAOPOIAMH.
JlabopaTopuble onbIThl. B3aumoseiictBue denona ¢ 6poMHON BOJOM M PacTBOPOM THUIPOKCHIA
Hatpus. PacTBopenue rinuneprna B Boje. Peakius rnunepuna ¢ rugpokcugom meau(Il).
Pacuernble 3agauyu. PacyeTsl Mo XMMHUYECKUM YpaBHEHUSAM TMpPU YCIOBUHU, YTO OJHO U3
pearupyroimx BemecTB JaHO B U30BITKE.

Tema 7. Aibaerubl, KeTOHbI, KAPOOHOBbIE KHCJIOTHI (4 1)

Anbnerunpl. Kemonwi. CTpoenue Monekyn. @yHKIMOHaIbHas rpynna. M3omepust 1 HOMeHKIaTypa.
dopmanbIerua u aneTanbAeTul: CBOWCTBA, OTyYeHHE U IPUMEHEHHE. Ayemon — npedcmasumels
kemonos. Ilpumenenue. OQHOCOCTaBHbIE NpeJielIbHbIE KAPOOHOBbIE KMCIOTHI. CTPOEHHE MOJIEKYII.
OynkuuoHanbHas Tpymmna. M3omepus u HoMeHknaTypa. (CBoiicTBa KapOOHOBBIX KHCIOT.
[Tpumenenue. Kpatkue cBeieHUsI 0 HENpeJeNbHBIX KapOOHOBBIX KUCIOTax. ['eHeTmueckas CBS3b
KapOOHOBBIX KHCIIOT C JAPYIrUMH KJacCaMH OpPTaHMYECKUX coequHeHuil. JIabopaTopHble ONBITHI.
[Tomyuenue sTaHans OKHCIEHHEM dSTaHoNa. B3aumonelicTBue meraHans (dTaHalsg) C aMMHUAYHBIM
pactBopoM okcuaa cepedpa(l) u rugpoxcuna mexu(Il).

JemoHcTpanun. PacTBopeHue B alleTOHE pa3IMYHbIX OPIraHNYECKUX BELIECTB.

IIpakTuuyeckas padora.3.«CpoiicTBa KapOOHOBBIX KHCIOT.

Pacuernsble 3agaun. Onpesenenne MaccoBOi WM 0ObEMHOM JIOJIM BBIXOJIA MPOIYKTa PEAKIHUU OT
TEOPETUYECKH BO3MOXKHOTO.



Tema 8. Kupsbl. YriaeBoasl (4 1)

XKupsl. Haxoxnenue B mnpupone. CpoiictBa. Ilpumenenue. Morwowue cpeocmea. Ilpasuna
bezonacnozo obpawenus co cpeocmeamu 6vimogot xumuu. ['moko3za. CTpoeHHE MOJEKYIIbI.
CroiictBa rimoko3bl. [Ipumenenue. Caxaposa. CBOMCTBA, IPUMEHEHHE.

Kpaxman u nemnono3a — OpeACTaBUTENN MPUPOIHBIX MOJIMMEPOB. Peakius MOIMKOHIEHCALUH.
dusnyeckue U XuMuueckue cBoiictea. Haxoxnenue Brpupose. [Ipumenenue. AnietatHoe BOJOKHO.
JlabopaTopHble onbIThI. PacTBOPUMOCTD KUPOB, J0KA3aTEILCTBO UX HENPEACIBHOIO XapakTepa,
oMmbUleHHE JkUpoB. CpaBHEHME CBOWCTB MbLIa M CHHTETHMYECKUX MOIOIIUX  CPEJCTB.
BsaumopneiictBue rmoko3sl ¢ ruapokcunom meau(ll). B3aummoneiicTBue riitoko3bl ¢ aMMHAuHbIM
pactBopom  okcunacepeopa(l). BsaumopeiicTBue caxapo3bl ¢ THAPOKCHUIIOM  KaJbIHsl.
B3aumopneiictBue kpaxmana ¢ uojgoM. [maponu3 kpaxmana. O3HakomieHHE ¢ oOpaszuamu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH JleMOHcTpamuM. 3HaKOMCTBO C 00pasliaMd MOIOIIUX U
YUCTSIIUX cpeAcTB. V3ydeHne HHCTPYKIUI 10 UX COCTaBy U IPUMEHEHHUIO

IIpakTnueckas padora.4.PerieHre 3KCIIEpUMEHTANIBHBIX 33/1a4 Ha MOJYYEHHE M paclio3HaBaHHE
OpraHMYECKUX BEIECTB.

Paznea 4. ASOTCOAEPKAIIUE OPTAHUYECKHUE COEJUHEHMUS (4 1)

Tema 9. AMUHBI 1 AMMHOKHCJIOTHI (2 4)

Amunbl. CtpoeHue Mosekyil. AMuHorpymnna. ®u3nyeckue U XUMHUYECKUE CBOMCTBA. AHWIMH.
CBoiicTBa, NpUMEHEHHE.

AMHUHOKHMCI0TBI. M3oMepuss u HomeHkiarypa. CBoilcTBa. AMHHOKHCIOTHI Kak aM(pOTepHbIE
opranuueckue coenuHenus. [Ipumenenue.

Jemoncrpanun. Okxpacka TKaHM aHUJIMHOBBIM  KpacuTeneM. Jloka3aTeabCTBO — HaJWYMS
(YHKIIMOHAJIBHBIX TPYII B PACTBOpPaX aMHUHOKHCIIOT.

Tema 10. beaku (2 4)

beakun — npuponnsie noiumepsl. CoctaB U crpoeHre. OU3NYECKUE U XUMHUYECKHE CBOMCTBA.
[IpeBparnienue OeaKkoB B OpraHu3Me. YCHEXW B U3YYCHHH U CHHTE3¢ O€IKOB. XUMHS U 30POBHE
yenoBeka. JlekapcTBa. [Ipobnemsl, cBI3aHHbBIE C IPUMEHEHHEM JICKaPCTBEHHBIX MTPEapaToB.
JdemoncTpanuu. llBetHnie peakiuu Ha Oenku (OMypeTOBass M KCAHTOMPOTEHHOBAS PEAKIIHUH).
OO0pas31ibl JIeKapCTBEHHBIX MpenapaToB U BUTAMUHOB. OOpasiibl CpeACTB TUTUEHBI U KOCMETHKU.
Pa3nen 5. BBICOKOMOVJIEKYJIAPHBIE COEAUHEHMUSA (34)

Tema 11. Cunrerndeckue nmojumMepsl (3 4)

[loHdaTHE O BBICOKOMOJIEKYISPHBIX coeauHeHMsX. [loaummepsl, mosiydaemble B PpeaKIUAX
nonuMepuzaiui. Crtpoenue Mmosekyn. [lomustunen. Ilomunponunen. @ewonghopmanvoezuonvie
CcMObl.

Cunrernueckue kayuyku. CTpOeHHE, CBOMCTBA, MOJy4eHHE M NpuMeHeHue. CHUHTEeTUYecKue
BojiokHa.Kanpon. JlaBcan. Jlemoncrpamuu. OOpa3ipl MiIacTMacc, CUHTETHYECKHX KaydyKOB H
CUHTETUYECKUX BOJIOKOH.

11knacc
TEOPETUYECKHUE OCHOBBI XUMHUHN
Tema 1. Baxkueiilmme XuMH4YecKHe MOHATHS U 3aKOHBI (3 1)
Atom. Xumuueckudd siemeHT. M3ortombl. I[IpocTeie M cloKHBIE BelIecTBAa. 3aKOH COXpaHEHUs
Macchl BEIIECTB, 3aKOH COXPAHEHUS W MPEBpAIllEHUS YHEPTUU MPU XUMUYECKHX PEaKIUsAX, 3aKOH
MOCTOSIHCTBA COCTaBa. BeriecTBa MOJNIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHSL.
Tema 2. TlepnoanyecKuil 3aKOH U NMepHOAMYECKasi CHCTeMa XUMHYecKHX 3jemeHToB /I, WU.
MenpeneeBa Ha OCHOBE YYEHHsI O CTPOCHUH ATOMOB (4 1)
Amomnvie opbumanu, s-, p-, d- u f-anekmponvi. OCOOCHHOCTH pPa3MEIICHUS DJIECKTPOHOB TIO
opOUTaNsIM B aToMax MalbIX H OOJbIIUX TepuoaoB. CBs3b MEPUOJUYECKOTO 3aKOHA H
MEPUOINYECKON CHCTEMBl XMMHUYECKUX JJIEMEHTOB C TEOpUEH CTpoeHHs aToMoB. Kopomkuu u
ONUHHBII BAPUAHMBL MAOTUYbI XUMUYECKUX dNemenmos.llonodxcenue 6 nepuoouueckou cucmeme



xumuueckux snemenmos Jl. U. Menoeneesa 600opoda, 1anmanoudos, akmuHouo08 UBO3MOXHOCTH
aTOMOB.

Jdemoncrpamuu. [ICXD JIMM, Tabnuiisl « IJIEKTPOHHBIE 000JIOYKH aTOMOBY

Tema 3. CTpoenne BemiecTna (5 1)

Xumnueckass cBs3b. lMonHas cBs3b. KaTtuonsl u aHuoHbl. KoBajeHTHas HEMOJspHAs CBSI3b.
KoBaneHnTtHas nosnsipHas CBsi3b. DJIEKTPOOTpULATENbHOCTE. CTeneHb okuciaeHus. MeTtamueckas CBA3b.
Bonopoanast cBs3b. IIpocTpaHCTBEHHOE CTPOEHHE MOJIEKY)I HEOPTaHUYECKUX U OPTaHUYECKUX BEILECTB.
Tunbel KpUCTANITMYECKUX PEIIETOK U CBOMCTBA BemlecTB. [[prunHbl MHOrooOpas3us BELIECTB: U30MEPHS,
FOMOJIOT S, AJUTOTPONUS, U30TOIHS.

Jucnepcnvie cucmemvl. Komnounnelie pactBopbl. 3omu, rend. demoHcTpamum. Mojenu HOHHBIX,
aTOMHBIX, MOJICKYJSPHBIX M METAUIMYECKUX KPUCTALTMYECKHX pemeTok. OOpasipl MHUIIEBHIX,
KOCMETHYECKUX, OMOJIOTMUECKUX U METUITMHCKUX 307eil u renei. Dddexr Tunnans. Moxenn Monekyn
HU30MEPOB, FTOMOJIOT OB.

Tema 4. Xumnueckue peakuuu (7 4)

Kinaccndpukanusa XMMHYECKHX peaKIUil B HEOPraHWYECKOM M OpraHuyeckod Xxumuu. CKOpOCTb
peakuuu, ee 3aBUCUMOCTh OT pa3inuyHbIX (akropos. Karanus u katamuzatopsl. OOpaTUMOCTh PEAKIIMA.
Xumudeckoe paBHoBecue. CMeIIeHne paBHOBECHS O] IHCTBHEM pa3andHbIX (pakTopoB. [Tpunammm Jle
Hlarense. [Ipon3BoACTBO CEPHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

Onexrponutudeckas auccouunanus. CunpHble U crnadble 31ekTpoiuThl. Cpena BOAHBIX PAaCTBOPOB:
KHCTasi, HeUTpanbpHasi, menodnas. Bomoponnsnii mokaszarens (pH) pactBopa.

[M'maponus oprannyeckux u HeopraHudeckux BeiecTB JdeMoHcTpanuu. Pa3znudHbie TUIIBI XUMUYECKUX
peaxIuii, BUACOOIBITHI TI0 OpraHUYeCKON XUMUH, BUIeOoGUiIbM «OCHOBBI MOJIEKYISIPHO- KHHETHIECKOH
TEOPUUY.

JlaGopaTopHble ONBITHI. 3aBUCUMOCTb CKOPOCTH PEAKIIMHU OT KOHIIEHTPALIMH, TEMIIEPATYPHI, IPUPOIBI
pearupyromux BelecTs, PasnokeHne nepokcuia BOJOpoJa MPUCYTCTBUM Katanu3aropa. OnpeneneHue
Cpelbl pacTBOpa C MOMOLIBI0 YHUBEPCAIBHOIO MHIMKATOPA.

HEOPI'"AHMYECKAA XUMUWA

Tema 5. Metasasl (7 4)

[TomoxeHne METaIOB B TIEPUOUIECKON cucTeMe XuMudeckux snemenToB [[. . Menaeneea. Oomue
CBOMCTBAa METAIOB. DJIEKTPOXUMHUYECKUHN ps HanpspkeHud MeTtayuioB. OOmre crocoObl MOmydeHHs
MeTaiioB. CruraBel. DJIEKTPOJIM3 paCTBOPOB M paciuiaBoB. [loHsATHE 0 KOppo3uu MeTauioB. CrocoOb!
3amUThl OT Koppo3uu. O030p METauIoB TJIaBHBIX MOArpynN (A-Tpymm) MEpUOIUYECKOW CHCTEMBI
XUMHYECKUX 3JIEMEHTOB.

O0630p metaiioB moOo4yHbIX noAarpynn (b-rpymm) meproauueckol CHCTEMbl XUMHUYECKUX HJIEMEHTOB
(Menp, nWHK, Xene30). OKcuapl M THAPOKCHABl MeTauioB. JleMoHcTpamuu. O3HaKoMIIEHHE C
oOpasaMM METAIJIOB M WX COEAWHEHHH, CIUIaBbI, B3aMMOJCHCTBHE METAUIOB C KHCIOPOJIOM,
KHCJIOTaMH, BOJIOW; J0Ka3aTeIbCTBO aM(OTEPHOCTH ATOMHUHHS M €ro THIPOKCHIA, 00paslbl MeI,
&Keleza, XpoMa, UX COCIUHEHMH; B3aMMOJEHCTBHE MEIU U XKelle3a ¢ KHCIOpOAOM; B3auMOJeiCTBUE
MEIM U XKelle3a ¢ KUCIOTaMH (CepHasl, CoJsiHasi), MOJIydeHUue THUIPOKCUIa MEIU, XpoMa, OKCUIA MEIH;
B3aMMOJICHICTBUE OKCHJIOB M THJIPOKCHIOB METAJUIOB C KHCIIOTaMH; JOKa3aTeIbCTBO aM(OTEPHOCTH
coenuuennii xpoma (II1). Pacuernsle 3agaun. PacyeTsl M0 XUMHYECKHM YypaBHEHHUSM, CBS3aHHBIE C
MacCOBOH J10JIel BBIXOJ1a IPOAYKTA PEAKLIUU OT TEOPETHUYECKH BO3MOKHOTO.

Tema 6. Hemetasisl (9 4)

O630p cBoiictB  HeMeTawioB.  OKUCIMTETHHO-BOCCTAHOBHUTEIbHBIE  CBOMCTBA  TUIHYHBIX
HeMeTauioB. OKCU/IbI HEMETAIIOB M KUCIOPOACOAEpKaUerpaMoTHOCTh JemoncTpanuu.O6pasiist
HEMETAJJIOB; MOJAENH KPUCTALIMYECKUX pEIIeTOK, anmasza, rpadura, IOIydYeHHEe aMMuaka M
XJIOPOBOJIOPO/1a, PACTBOPEHUE UX B BOJIE, 10KA3ATEIBCTBO KUCIOTHO-OCHOBHBIX CBOMCTB 3TUX BEILECTB.
Coxuranuve yriasi U cepbl B KUCIOPOJE, ONpeAeieHUE XUMHUYECKUX CBOMCTB NPOAYKTOB CropaHus,
B3aUMOJICIICTBIE KOHII. CEPHOM, KOHI. U pa30aBICHHON a30THOM KHCIOT C MeIbI0, BHACO(DUIBM
«XUMHS BOKPYT Hacy.

IpakTtukym. 1. PelieHue sKCIEpUMEHTANIbHBIX 3a/lad MO HEOPTaHMYECKOW XUMHUU; DPEIICHHE
AKCMEPUMEHTAJIBHBIX 3a7a4 M0 OPraHWYecKOW XMMHH; TMOJy4YeHHe, COOMpaHHe W paclo3HAaBaHHE
rasos.



TemaTnuecknii miaan 10 kiaacce

Ne HaumeHoBaHMe pa3ieioB U TeM Kon-Bo vacon U3 Hux,
KOHTPOJIbHBIE | IPAKTUYECKHE
Pazpgen 1. Teopernueckre OCHOBBI 3
OpraHN4ecKOl XUMHUU
2 | Paznmen 2. YrieBomopos 12 1 2
3 | Paznen 3. Kucnopoaconepxaiue 12 2
OpPraHNYECKUE COCTMHCHUS
4 | Paznmen 4. A3orconepskaniue 4
OpPraHUYECKHE COCTMHCHUS
5 | Paznmen 5. BeIcOKOMOJIEKYIISIpHBIC 3 1
OpPraHUYECKUE COCTMHCHUS
34 2 4

Temaruueckuii miaan 11 kiace

No HaunmeHoBaHue pa3iesioB U TeM Koun-Bo vacos U3 Hux,
KOHTPOJIbHBIC | TPAKTUUECKHE
1 | Tema 1. Baxneiimue xumMuyeckue 3
TIOHSTHS U 3aKOHBI
2 | Tema 2. Ilepuoauueckuii 3aK0H U 4

MEPUOJINYECKAS CHCTEMA XUMUYECKUX
anemenToB JI. 1. MenieneeBa Ha OCHOBE
YYEHHS O CTPOCHUU aTOMOB

3 | Tema 3. CtpoeHue BemiecTBa 5 1

4 | Tema 4. XuMHUECKHE PEAKIINU 7 1

5 | Tema 5. Meranibl 7

6 | Tema 6. Hemeramisl 8 1 3
34 3 3
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