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IlosichuTeNbHAS 3aNMUCKA

PabGouas nporpamma mno xummuu aias 10-11 kiaaccos (0a30Bblii yPOBEHBb) COCTaBJI€HA C YYETOM
TpeboBannii DenepanbHOTO TOCYAAPCTBEHHOTO 00pa3oBAaTENbHOTO CTaHIApTa CpPEIHEro  OOIIero
o0pa3oBaHus, OCHOBHOW 00pa30BaTeIbHON MporpaMmsl cpeaHero ooduiero oopaszosanus MBOY «J/Iuneit
Ne 8», Ha ocHoBe [IpumMepHOil TporpamMmbl  CpeaHEro 001Iero oOpa3oBaHUs MO XUMHUH U aABTOPCKOI
Hporpammel I'.E. Pynsutuca, ®.I'. ®enpamana s 10 - 11 knaccos (6a30Bblil ypoBeHb).

Pabouas mporpamMmma opueHTHpOBaHa HA UCTIOJIb30BaHUE Y4eOHMKa:

1. Xumus. Opranudeckas xumusa. 10 kmacc: yue6. nms oOmieoOpa3oBat. yUpeKIACHHH ¢ MPUIL. Ha
AJEKTPOH. HocHTene: 6a30Bbiii ypoBenb/ I'.E.Pymsutuc, @.I.®enpaman. -14-¢ u3g.- M.: Ilpocsemnienue,
2016.

2.Pymutuc I'.E. Xumus: ocHOBBI o0meld xumunl 1 kimace: y4e0./u1st 00meo0pa3oBaT. yaIpekIeHUH:
6a3oBbiii ypoBenb/ [.E.Pym3utuc, @.I'.®@enpaman. -11-e uzn., nepepad.- M.: [Ipocsemenue 2016

Yueonsnii miian MBOY «JInneit Ne8» mnpenycmartpuBaer nsyuenue xumuu B 10 u 11 knaccax Ha
0a30BOM ypOBHE cpeHero obinero oopa3oBanus B 00beMe ypoBHe B 00beme 68 (70) uacos (1uac B Hememo
B 10 xiacce, 1 yac B Hegemo B 11 kiacce).

I[Inanupyemble pe3yabTaThl U3YyUYeHUs] Y4eOHOT0 NpeaMeTa « XuMUs»:

JlesTenbHOCTh 00pa30BaTEIBHOIO yUpexkIeHUs 0011ero o0pa3oBaHus B 00yueHUH XUMUH B CpeIHEH
LIKOJIE JOJKHA OBITh HalpaBjieHa Ha JOCTH)KEHUE CIIEIYIOIINX JUYHOCTHBIX Pe3yibTATOB:
® B IEHHOCTHO-OPHEHTAIIMOHHOH cpepe — BOCIIUTAHUE UYBCTBA FOPAOCTH3a POCCUICKYIO0 XUMUYECKYIO
HayKy, F'yMaHHU3Ma, L[eJIeyCTPEMIICHHOCTH;
e B TpynoBoil cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JajbHelmeld oOpa3oBaTenbHOM
TPAEKTOPUH;
e B II03HABaTEJIbHON chepe — yMeHHe yIpaBIIsATh CBOEH M03HABATEIbHOM 1€ TEIbHOCTBIO.

MeTanpeaMeTHbIMH Pe3yJIbTATAMH OCBOCHHS BBITYCKHHMKAMH OCHOBHOW IIKOJBI MPOTPAMMBI IO
XUMHH SIBJISTFOTCS:
® JCIOJIb30BAaHUE YMEHUW W HABBIKOB PA3JIMYHBIX BHUJOB I[103HABATECIBHOU JICSITEIBHOCTH,
MPUMEHECHHE  OCHOBHBIX  METOJOB  IO3HAHHSA  (CHCTEeMHO-MH()OPMAIIMOHHBIA  aHaJIM3,
MOJICIMPOBAHUE) JJISI U3YUEHHUS PA3JIMUHBIX CTOPOH OKPY’KAIOIIECH IeHCTBUTEIILHOCTH;
® ICIIOJIb30BAHME OCHOBHBIX MHTEIUICKTYAIbHBIX OMNepaluii: GopMyIupoOBaHUE TUIIOTE3, aHATIU3 U
CUHTE3, CPaBHEHHE, 0000IICHUE, CUCTEMATH3alINs, BHISBIICHHE IPUYNHHO-CJICICTBEHHBIX CBSI3EH,
TOWCK aHAaJIOTOB;
® yMEHHE FeHEPUPOBATh UJCH U OMPENEISTh CPEACTBA, HEOOXOIUMBIE ISl UX pealln3alliu;
® YMEHHE ONPENEIATh IICJIM W 3aJa4d JCSITEIbHOCTH, BHIOMpATh CPEACTBA peaTu3alud IENu U
MIPUMEHATH UX Ha MPAKTUKE;
® ICIIOJIb30BaHKE PA3NUYHBIX UCTOYHHUKOB MH(OPMAIINH, TOHUMAaHIE 3aBUCUMOCTH COJICPKAHUS 1
dhopmbl ipeAcTaBiIeHUs HHDOPMAITUHY OT 1IeJIeld KOMMYHHUKAIIMH U aJipecara.

B obGsacTu mnpeaMeTHBIX Ppe3yJbTAaTOB 00pa30BaTEIbHOE YUYPEKICHHE OOIIero oO0pa3oBaHUs
IIPEJOCTaBIAET YUICHUKY BO3MOKHOCTh Ha CTYIEHH CPEeTHETO 00I1ero 00pa3oBaHusl HAYUYUThCS:
B [I03HABATEJIBLHOU cdepe:
¢ J1aBaThb OIPCACIICHUA HAYYHBIM IMOHATHUAM,
® OIHUCBIBATb ACMOHCTPALMOHHBIC M CAMOCTOATCIIBHO IMPOBOAWMBIC SKCIICPUMCEHTBI, UCHOJL3YyS IJIA
3TOTO €CTECTBCHHBIN (PYCCKHIA) SI3BIK U SI3bIK XUMHH;

® OIHUCBIBATb M pas3jindaTb HU3YUCHHBIC KJIIACCHI HCOPraHUYCCKHUX W OPraHUYCCKHUX COCI[I/IHGHI/If/'I,
XUMHYCCKUC PCAKIIUU,

L4 KJ'IaCCI/I(bI/II_[I/IPOBaTI) HN3YUCHHEIC O0O0BEKTHI U SIBJICHUS,




Ha0II0aTh JIEMOHCTPUPYEMBIE M CAMOCTOSITEJIbHO MPOBOJMMBIE OIBITHl, XUMUYECKHE PEaKIIUH,
MPOTEKAOIINE B IPUPOJIE U B OBITY;

JleJIaTh BBIBOJABI U YMO3AKIIOUCHHUS W3 HAOJIOICHHIA, M3y4YEeHHBIX XMMHUYECKHX 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB MO aHAJOTUU CO CBOMCTBAMHU M3YUYEHHBIX;
CTPYKTYPUPOBATh U3YYECHHbI MaTepHa,

WHTEPIPETUPOBATH XMMUYECKYIO HH(DOPMAIIHIO, MTOTYUYEHHYIO U3 IPYTUX UCTOYHUKOB,

OTNHUCHIBAaTh CTPOEHHWE aTOMOB »dJieMeHTOB |-IV mepuomoB ¢ ucCmonbp3oBaHWEM SJIECKTPOHHBIX
KOH(UrypaIuii aTOMOB;

MOJIETTUPOBATh CTPOCHHE MPOCTEHIINX MOJIEKYS HEOPTaHUYECKUX U OPraHUYECKHX BEIIECTB,
KPUCTAJIJIOB,

B pe3ynbrate u3ydeHus yaeOHOro nmpeamera « XuMus» Ha ypOBHE CpPEeJHETr0 001iero o0pa3oBaHus:
BbInyCKHUK Hay4uTCH:

pacKpbIBaTh Ha MIPUMEPAX POJIb XUMHHU B (POPMUPOBAHUH COBPEMEHHOW HAYYHOH KapTHHBI MUpPa U B
MIPAKTUYECKOM J1eATEIbHOCTH YEJIOBEKa;

JEMOHCTPUPOBATH Ha MPUMEPaxX B3aUMOCBSI3b MEXKy XUMHUEH U APYTUMH €CTECTBEHHBIMU HayKaMH;
pacKpbIBaTh Ha MPUMeEpax MOJI0KEHUS TEOPUU XUMHUYecKoro ctpoerus A.M. bytieposa;

nmoHuMath ¢uznueckuii cmpica Ilepuommueckoro 3akona [[.M. MenaeneeBa u Ha €ro OCHOBE
OOBSICHATH 3aBUCHUMOCTH CBOMCTB XHMHYECKHUX 3JEMEHTOB M OOpa30BaHHBIX HMMH BEIIECTB OT
3JIEKTPOHHOT'O CTPOCHHS aTOMOB;

OOBSICHATH MPUYMHBI MHOT00Opa3us BEIIECTB HA OCHOBE OOIIMX MpEACTaBICHUN 00 MX COCTaBe U
CTPOCHHH;

MPUMEHSATH MPaBHJIa CUCTEMATUYECKOH MEXIYHapOAHONH HOMEHKIIATYPhl KaK CPeICTBa Pa3IndyeHUs
Y UJCHTU(HKALUH BEIIECTB M0 UX COCTAaBY U CTPOCHUIO;

COCTaBJIATh MOJICKYJISIDHBIE U CTPYKTYypHBIE (OPMYIJIBI OpPraHMYECKHX BELIECTB KaK HOCHUTENCH
uH(pOpMAIMK O CTPOSCHHU BEIIECTBA, €r0 CBOWCTBAX M MPUHAICKHOCTH K OIPEACICHHOMY KIIAcCy
COCIMHCHU;

XapaKTepHU30BaTh OPraHMYECKHE BEIIECTBA IO COCTaBy, CTPOCHHUIO M CBOMCTBAM, YCTaHABIMBATH
MPUYMHHO-CJIE/ICTBEHHBIE CBA3H MEX/y JaHHBIMU XapaKTEepPUCTUKAMHU BEIIECTBA;

NPUBOJHUTE MPUMEPHl XUMHUYECKHX DPEaKIHid, PACKPBIBAIOIINX XapaKTEPHbIE CBOMCTBA TUIMYHBIX
MPEICTaBUTENICH KIACCOB OPraHMYECKHUX BEIIECTB C LEIbI0 MX WICHTU(PHUKAIMA U OOBSICHEHHUS
00JIaCTH IPUMEHEHNS;

MIPOTHO3UPOBATh BO3MOXKHOCTH IMPOTEKAaHWS XWMHUYECKHX PpEaKkIii Ha OCHOBE 3HAHUM O THUHax
XMMHUYECKON CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKIIMOHHON CIIOCOOHOCTH;

WCIIOJIB30BaTh 3HAHUS O COCTAaBE, CTPOSHHHM M XMMHUYECKHX CBOMCTBAaX BEHIECTB JUIsI OE30MAacHOTO
NPUMEHEHHS B TIPAKTHYECKOH JIeATEIHOCTH;

NPUBOJNUTH TPUMEPHl TPAKTUYECKOTO HCIIONB30BAHHUSA MPOAYKTOB TiepepadoTku HepTH U
NPUPOTHOTO Ta3a, BBICOKOMOJICKYSIPHBIX COEAMHEHUH (TOJMATUIIEHA, CHHTETUYECKOTO Kaydyka,
all€TaTHOT'O BOJIOKHA);

NPOBOANTH OMBITHI IO PACIO3HABAHUIO OPraHMYECKUX BELIECTB: IIMIEPHHA, YKCYCHOW KHCIIOTHI,
HETpeACNbHBIX JKUPOB, TJIIOKO3bI, KpaxMmana, OEIKOB — B COCTaBE NUINEBHIX MPOAYKTOB H
KOCMETHYECKHX CPEICTB;

BJAJIETh TIpaBWIAMH U TIpUeMaMd Oe30macHOd paboOThl C XWMHYECKHMH BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBaHUEM;

YCTaHABJIMBAaTh 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH peakiul H CMEUICHHUS XHUMHYECKOTO
paBHOBECHUS OT PA3IUYHBIX (PAKTOPOB C LIEJIBbIO ONpPEAETeHHUs ONTHUMAJIbHBIX YCIOBUI MpPOTEKaHUs
XUMHAYECKHX TPOIIECCOB;

MIPUBOJIUTH MPUMEPHI THIPOJIN3A COJIEH B IOBCEAHEBHOM KU3HH YENIOBEKa,

MIPUBOJIUTH TIPUMEPBI OKUCIUTEIFHO-BOCCTAHOBUTENILHBIX PEAKIMA B MIPUPOE, MPOU3BOICTBEHHBIX
nporeccax U XKU3HEAeSITeIbHOCTH OPraHU3MOB;

MPUBONUTH TPHUMEPHl XHUMHUYECKHX PEAKIUi, PpaCKPHIBAIOIIAX OOIIMEe XUMHUYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLIOB;

MIPOBOJUTH pacUeThl Ha HAXOXKICHHE MOJEKYISIPHOW (GOPMYIBI YIIeBOIOpOAa TO MPOAYKTaM
CTOpaHUsl U MO €ro OTHOCUTENBHON IJIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSILIMX B €ro
COCTaB;



e BIJIAJETh MpaBWJIAMU 0€30MACHOTO OOpAIEHUS C €IKUMHU, TOPIOYUMHU U TOKCUYHBIMHU BEIICCTBAMH,
cpelncTBaMu OBITOBOM XUMUWU;

e  OCYIIECTBIISITH MOUCK XUMHYECKOW WH(POPMAIIMU TI0 HA3BAHUIM, HICHTU(PUKATOPAM, CTPYKTYPHBIM
(dbopMyIniaM BelIEeCTB;

e KPHUTUYCCKH OIICHUBATh W WHTEPIPETHPOBATh XUMHUYECKYIO HH(DOPMAIHIO, COICPKAIIYIOCS B
COOOIIIEHUSAX CPeICTB MaccoBoi MH(opMalu, pecypcax MHTepHETa, HAYYHO-TIOMYJISIPHBIX CTaThSIX
C TOYKH 3PCHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTHU B IIEIISIX BBISIBICHHUS OITMOOYHBIX CYXKICHUHN U
(dhopMupoBaHHs COOCTBEHHON TO3UIIHH;

e TMPEACTABIATH IIYyTH PEHMICHUS TJIOOATBHBIX MPOOJIEM, CTOSIIMX TEpPe]  UYeJIOBEUECTBOM:
AKOJIOTHUECKUX, SHEPTeTUUECKHUX, ChIPHEBBIX, U POJIb XUMUH B PEIICHUU ITHX MPOOIEM.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCH:

* WIIIOCMPUPOBAMb HA NPUMEpax CMAHOBIEHUe U 38ONIOYUI0 OP2AHUYECKOU XUMUU KAK HAYKU HA
PA3MUYHBIX UCOPUYECKUX DMANAX ee Pa3eumusl;

*  UCNONb308aMb  MemoObl HAYYHO20 NO3HAHUA NPU  BbINOJIHEHUU NPOeKmo8 U  yueOHO-
uccne0o8amenbCkux 3a0au  no  U3VYeHUl0 C80UCms, Cnocob08 NOoNyYeHUsi U pPacno3HABAHUS
Op2aHU4ecKux eeuecms,

e 00vACHAMb Npupody U CHOcoObl 00PA308aHUSL XUMUYECKOU C653U. KOBAIEHMHOU (NOJSPHOL,
HENoNAPHOLL), UOHHOU, MeMAIIUYeckol, B000POOHOU — C UYelblo ONpedeseHus XUMUYeCKol
AKMUBHOCMU GeUeCme;

*  YCMAHABIUBAMb 2EHEMUYECKVIO C653b MedHCOY KIACCAMU OP2aHUYeCKUX eeujecms 071 000CHOBAHUSA
NPUHYUNUATLHOU BO3MONCHOCIU NOJVYEHUsl OP2AHUYEeCKUX COeOUHeHUll 3A0aHHO020 CcoCmasa u
cmpoeHnus;

*  YCMAHABIUBAMb 83AUMOCEA3U MENHCOY PaKkmamu u meopuetl, NPUYUHOU U CIeOCMBUeM NpU AHAU3e
npooOIeMHbIX cumyayuti U 060CHOBAHUU NPUHUMACMBIX PeUleHUll HA OCHOBE XUMUYECKUX 3HAHUL.

Conepxanne nporpammsl 10 kiace
34 g/rox (1 u/Hen.)

OPTAHUYECKASA XUMUSA

Pazoen 1. Tema 1. TeopeTudyeckre 0OCHOBBI OpraHnyeckoii xumu (3 4)

dopMHUpOBaHUE OPraHUYECKON XUMHUH KaK HayKH. Teopusi CTpOEHUs] OpraHndecKux coennuHeHui A. M.
byrneposa. Yrnepoansii ckener. Pagukansl. @yHKIMOHANBHBIE TPYyIIBL. ' OMonorunyeckuii paa. I'omonoru.
CrpykrypHas usomepusi. Homenknarypa.

DneKTpOHHas NPUPOJIa XUMUUYECKUX CBSI3€H B OPraHUUYECKUX COEANHEHUSX.

Knaccudukamms opraHU4eCKuX COeTUHEHUN.

JemoncTpanuu. O6pa3ipl OpraHUueCcKUX BEIIECTB U MaTepuanoB. MoJieny MOJIEKYIl OpraHuYeCKHX
BelecTB. PacTBOPUMOCTh OpraHUYEeCKUX BEILIECTB B BOJIE U HEBOJIHBIX pacTBopuTensax. [lnasnenue,
00yIJIMBaHUE U TOPEHUE OPraHUYECKUX BEIIECTB. IPUMEphl Y B B pa3HbIX arperaTHbIX COCTOSIHUAX

Pacuyernsble 3apaun. HaxoxneHue MonexkyaspHONH (OpMyJbl OpraHMYECKOro COEJUHEHHs MO Macce
(06beMy) IPOTYKTOB CrOPAHHUSL.

Paszpen 2. YIJIEBOAOPO/BI (12 4)
Tema 2. llpeaenbHble yriieBogopoabl (ajakansbl) (3 1)

Crpoenne ankanoB. ['omonorudeckuii psin. Homenknarypa u uzomepusi. Ouznyeckue U XUMHUYECKUE
CBOMCTBa akaHOB. Peaxkuus 3ameienus. [lonydyenue u npuMeHenue ankaHoB. [loHdaThe o mukioankaHax.

JdemoncTpanuu. B3pbsiB cMecu MeTraHa ¢ BO31yXoM. OTHONIIEHHWE QJIKAHOB K KHCIOTaM, IejiodyaMm,
pacTBopy IIepMaHraHaTa Kanus u OpoMHOIA BOJE.

JlaGopaTtopHble onbIThI. M3roToBieHne Moaenel MOJEKYJ YIIIEBOJAOPOAOB U TAJIOT€HOIPOU3BOIHBIX.
IIpakTHyeckas padora. 1. OnpeneneHre KaueCTBEHHOIO COCTaBa OPraHUYECKUX COEITUHEHUH.

Tema 3. HenpeneabHble yrjieBoA0poabl (4 4)

Auaxenbl. Ctpoenue ankeHoB. ['omonmornueckuii psa. Homenknarypa. Mzomepus: yriiepoaHoil nenu,
IIOJIOKEHUSI KPaTHOM CBSI3M, Yuc-, mpawc- W30MepHs. XUMHUYECKHE CBOMCTBA: PEAKLUUH OKHUCIICHUS,
IIPUCOEIUHEHMS, IIOJINMEPU3ALIIH. [Ipumenenue AJIKECHOB.

AJIKa M eHbl. Crpoenue. CaoiicTna, MPUMEHEHUE. [Tpupoansiii Kay4dyK.



Auxunbl. CtpoeHue aunerusneHa. I'omonorun u nzomepsl. Homenknarypa. dusndeckue 1 XUMHYECKUE
CBOIICTBA. Peakunn IPUCOEAUHECHMS u 3aMELICHMS. [Ipumenenue.
JdemoncTpanuu. M3rorosinenne moneneld MOJIEKYJ I'OMOJIOTOB U u3oMepoB. Ilomydenue aneruieHa
KapOuIHBIM criocoOoM. B3aumopeiicTBue aneTusieHa ¢ pacTBOPOM IEpMaHIraHaTa Kajuaus 1 OpOMHON BOAOH.
I'openne anerunena. PaznokeHue kaydyka IpU HarpeBaHUU W HUCIBITAHUE IPOIYKTOB Ppa3JIOKEHHUS.
3HaKOMCTBO c obpa3zuamu Kay4yKOB.

IpakTnyeckas padora. 2. [lonydyeHue 3TuIeHA U U3yUYEHUE €O CBOMCTB.

Tema 4. ApomaTnyeckue yriieBoaopo/bl (apeHsbl) (2 1)

Apenbl. Ctpoenue Oenzona. M3omepus um HoMeHKinarypa. Puszndeckne W XMMHYECKHE CBOWMCTBA
6en3ona. ['omonoru 6en3ona. ['eHeTnueckas cBA3b apOMaTHUYECKUX YIJIEBOAOPOAOB C JAPYIMMHU KJIAcCaMH
YIJIEBOJOPOOB.

JemoncTpannu. beHszon kak pactBoputesns, ropeHue 0enzona. OTHomeHne 6eH301a K OpOMHOI Bojie U
pacTBopy nepmaHraHata kanus. OKMcIeHHE ToJyoa.

Tema 5. IlpupoaHbie HCTOYHUKH YIJIEBOAOPOAOB (3 4)

[puponnsnii ra3. Hedptes n Hedrenpomykrsl. Ousznyeckue cBoricTBa. CrnocoObl mepepaboTKu HETH.

JlaGopaTopHbie onbIThl. O3HaKOMIIEHHE ¢ 00pa3liaMu IPOIYKTOB HedTenepepaboTKu.

Paznea 3. KUCJIOPOACOAEPXKAIIUE OPTAHUYECKUE COEIMHEHUS (12 u)
Tema 6. Cniuptbl 1 penobl (4 1)

OpnHoaToMHbIe MpeziesibHble cnupThl. CTpoeHue MoeKy, pyHKIMOHaNbHas rpynna. BogoponHas cBs3b.
N3omepust u HoMeHKIaTypa. CBolicTBa MeTaHoIa (3TaHOJIA), TOJyYeHHE U MpuMeHeHne. Pu3nonoruueckoe

NehCTBHE CIIUPTOB Ha OpTraHu3M YeJI0BeKa.
MHoroatomMHbIe CIIUPTEHIL. OTUJICHTIUKOIIb, TJIALEPHH. CgoiicTBa, pUMEHEHUE.
DeHOJIbI. Crtpoenue MOJIEKYJIbI (dbenomna. B3aumuoe BITUSIHUE aTOMOB

B MOJEKyJle Ha mpuMmepe Moiekyiasl ¢eHona. CpoiictBa. TokcuyHOCTh (PeHONMA M €ro COeIUHEHUH.
[Ipumenenue  ¢enoma. ['eHernueckas  CBs3b  COUPTOB W (eHONA C  YIIIEBOJOPOIAMHU.
JlaGopaTopHble onbIThbl. B3aumoneiictBue ¢eHona ¢ OpoMHONM BOJOM M pacTBOPOM THAPOKCHIA
Hatpusi. PactBopenume rimiepwHa B Boje. Peakmus  rmnepuna ¢ rugpokcugom  meau(Il).
PacuerHnble 3axaun. PacyeTsl M0 XUMHUYECKUM YPABHEHUSIM MIPHU YCIOBUH, YTO OJJHO U3 pEarupyromux
BEIECTB JaHO B N30BITKE.
Tema 7. Aibaernipbl, KeTOHbI, KApPOOHOBbIE KHCJIOTHI (4 1)
Anpnerunpl. Kemonwvi. CtpoeHue Monekyid. OyHKIMOHaNIbHas rpynna. M3omepuss U HOMEHKJIATypa.
dopmanbaerul M aleTalbJIerH: CBOWCTBA, MOJIYYCHHE U TNpPUMEHEHHe. Ayemon — npedcmasumerns

KemoHO8. IIpumenenue.
OpHOcocTaBHBIE TpeeibHble KapOOHOBBIE KHCIOTHL. CTpoeHue Mousiekyn. DyHKIMOHANBHAS TPYIIA.
MNzomepus u HOMEHKJIATypa. CaoiicTBa KapOOHOBBIX KHCJIOT. [Ipumenenue.
Kpartkue CBEICHU 0 HETIPEAEIbHBIX KapOOHOBBIX KHUCJIOTaX.

l'enernueckass cBSi3b KapOOHOBBIX KHCJIOT C JPYTMMM KJIAcCaMU OPraHMYEeCKUX COEIUHEHUH.

JlaGopatopubie ombiThl. [lonydeHue 5sTaHals OKUCIEHHMEM J3TaHoja. B3aumojelicTBue MeraHams
(?TaHaNs) ¢ aMMHaYHBIM pacTBopoM okcuaa cepedpa(l) u rumpoxcuaa meau(Il).

JdemMoHcTpanum. PactBopenue B aleToHe Pa3TUYHBIX OpraHUYEeCKUX BEIECTB.

IIpakTuyeckasi padora. 3.«CBoiicTBa KApOOHOBBIX KHCIOT.

Pacuernble 3agauu. OrnpeneieHre MaccOBOW WM OOBEMHOI TONMM BBIXOJA MPOAYKTA pPEAKIHMH OT
TEOPETUYECKH BO3MOMXKHOTO.
Tema 8. Kupsbl. YriaeBoabl (4 1)
Kupsr. Haxoxnenune B MIPUPOJE. CgoiicTBa. [Ipumenenue.
Morwwue cpeocmsa. Ilpasuna 6ezonacnozo obpawjenus co cpeocmeamu ObIMOGOU  XUMULU.
I'mokoza. Ctpoenue Mosekyinbl. CBoiicTBa ritoko3sl. [Ipumenenue. Caxaposa. CBoiicTBa, MpUMEHEHHE.
KpaxMan u nemnono3a — nOpencTaBUTENN MPUPOJHBIX MONMMEPOB. Peaknus MNOIMKOHAEHCALUU.
Ousnyeckue M XUMHYECKHe cBoMcTBa. Haxoxnenue B mnpupojne. IIpumeHenuwe. AueratHoe BOJIOKHO.
JlabopaTopHble OnbITHI. PacTBOPUMOCTH >KMpOB, J10Ka3aTEJbCTBO HMX HENPEAEIBHOIO XapakTepa,
oMbuleHHE  KUpoB.  CpaBHEHHWE  CBOMCTB  MbUIAa M CHHTETHYECKHMX  MOIOUIUX  CPEJACTB.
BzaumopeiictBue rmoko3sl ¢ rungpokcugom menu(Ill). BzaumopeiicTBuUE TIIIOKO3BI C aMMHUAYHBIM
pacTBOpOM OKCHJA cepeopa(l).



B3auMozencTere caxapo3sl ¢ TUAPOKCUAOM Kanblvs. B3aumonelcTeue kpaxmana ¢ nonoM. I'maponns
kpaxMmana. O3HaKoMJIeHHE ¢ 00pa3laMy NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH.

JleMoHCcTpanuu. 3HaKOMCTBO ¢ 00pa3IiaMy MOIOLINX M YUCTALIMX CPeACTB. M3ydueHne MHCTPYKIHA 1O
UX COCTaBY U IIPUMEHEHUIO

IIpakTHyeckas padora. 4. PemieHue >KCHEpHMEHTANbHBIX 3a/ay Ha IOJIYYEHHE U PAClIO3HABaHUE
OpPraHUYECKUX BEILECTB.

Pazgen 4. ASOTCOILEPKAINUE OPTAHUYECKHUE COEAUHEHUSA (4 u)

Tema 9. AMUHBI M AMHHOKHCJIOTHI (2 1)

Amunbl. CrpoeHue Mozekyia. AmuHorpynmna. ®dusmueckue M XUMHYECKHE CBOMCTBA. AHWINH.
CaoiicTBa, IIPUMEHEHUE.

AMMHOKHCJI0TBI. M3omepuss u HoMmeHkiarypa. CBoiicTBa. AMHHOKHCIOTHI KakK amQOTepHbIC
opranuueckue coequHenus. [Ipumenenue.

JemoncTpaumu. Oxkpacka  TKaHM  aHWIMHOBBIM  KpacuteneM.  Jloka3aTenbCTBO — HaIWYMs
(GyHKLIMOHAIBHBIX TPYIIT B pACTBOPAX AMUHOKHUCIIOT.
Tema 10. Beaku (2 4)

Beakn — npuponnsle noauMepsl. CoctaB u cTpoeHue. dusnyeckue M XUMHUYECKHE CBOWCTBA.
[lpeBpamenne  OenkoB B OpraHM3Me.  YCHeXH B M3Y4€HMM M CHHTe3e  OEJIKOB.

Xumust U 310poBbe uyenoBeka. JlekapctBa. ITpoOiembl, cBsi3aHHBIE ¢ MPUMEHEHHEM JIEKapPCTBEHHBIX
IIpEenaparos..

JemoncTpanuu. [[BeTHble peakuuu Ha Genku (OMypeToBast M KCAHTOIIPOTEHMHOBAS PEAKIIH).
OO0pas31ibl JIeKapCTBEHHBIX MpenapaToB U BUTAaMUHOB. OOpa3iibl CpeCTB TMTHEHBI U KOCMETUKH.

Paznen S. BBICOKOMOJIEKYJISAPHBIE COEAUHEHUSA (4 1)
Tema 11. Cunrernyeckue mojiumepsl (4 1)
[lomaTHE ©  BBICOKOMOJEKYJSPHBIX cOoequHEHMAX. llomumepel, TmoimydaeMble B peakLUAX
nonumepuzanuu. Ctpoenune Mmoisekyn. [lommatunen. IlomunponuneHn. @enonghopmanvoecuonsvie cmosi.
CuHreTnueckue Kay4yKH. Crpoenue, CBOICTBA, HOJIyYeHUE u IIPUMCHEHHE.
Cunretnueckue BOJIOKHA. Karmpos. JlaBcan.
JemoncTpanuu. OOpa3ibl IUIACTMACC, CUHTETUYECKHUX KAaydyyKOB U CHHTETHMYECKHX BOJIOKOH.
IIpakTyeckas padora Ne 6 «PacniosHaBaHuE MJIACTMACC U BOJIOKOH

11 knace 34 9/rox (1 4/nHen.)

TEOPETUYECKHUE OCHOBbI XUMHH

Tema 1. Baxkueiinmue XuMU4ecKue MOHATHS U 3aKOHBI (3 4)

AToM. XUMHAYECKUU JJIEMEHT. HN3oTomm!. [TpocTeie " CJIOKHBIC BEIIISCTBA.

3aKOH COXpaHEHUs MacChl BELIECTB, 3aKOH COXPAHEHHUs U TMPEBPALICHUS SHEPTUU MPU XUMHUYECKUX
peakIusaxX, 3aKOH MOCTOSIHCTBA cOocTaBa. BemecTBa MOJIEKYIISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOSHUS.

Tema 2. IHepuoanueckuii 3aKO0H | nepuoanyecKas cucTreMa
XUMHYECKHX 3JIEMEHTOB . K. MenneseeBa Ha OCHOBeE
Y4YEeHHS O CTPOCHUH aTOMOB (4 1)

Amomnvie opbumanu, s-, p-, d- u f-onexmponvi. OCOOEHHOCTH pa3MEIICHUS JICKTPOHOB 110 OPOUTAIIIM B
aToMax MajblX W OoNbImHMX mepruoaoB. CBSA3b NEPUOAMYECKOTO 3aKOHA M MEPUOAMYECKONH CHCTEMBI
XUMUYECKUX DJEMEHTOB C TEOpUEH CTPOEHUs aTOMOB. Kopomkuili u OJIUHHBIL BaApuanmvl maodIuysl
Xumuueckux anemenmos. Ilonoscenue 6 nepuoouueckol cucmeme Xxumuyeckux snemenmos . M.
Menoeneesa 6000poda, 1aHMAHOUOO8, AKMUHOUOO8 U UCKYCCMBEHHO NOJVYEHHLIX  DJIeMEHMO8.

BaneHTHOCTD U BaJ€eHTHBIE BO3MOKHOCTH aTOMOB.

Hemonctpamun. [ICXD JINM, Tabnuibl «IEeKTPOHHBIE 000JIOYKH aTOMOBY
Tema 3. Ctpoenue BemecTBa (5 1)

Xumuueckass cBsi3b. Monnas cBs3b. Katuonbl u aHuonbl. KoBaJleHTHass HeNoJsipHas CBS3b.
KoBasienTtHast mossipHasi CBsI3b. DJIEKTPOOTPUIATENBHOCTh. CTeNeHb OKUCIEHHUs. MeTanyeckas CBS3b.
Bopopoanas cBsi3b. [IpocTpaHcTBeHHOE CTpOEHHE MOJIEKYJl HEOPraHWYECKUX M OPraHUYeCKHX BEIECTB.
Tumst KPUCTAJUTMYECKUX pelIeToK u CBOMCTBA BEILIECTB.
[TpuunHBl MHOTOOOpa3us BEUIECTB: H30MEPHsI, TOMOJIOTHS, aJUIOTPOIHS, U30TOMHS.



Hucnepchole cucmembl. Komnnounnsie pPacTBOPSI. 3omu, TEJIH.
JemMoncTpanuu. Mozenu HOHHBIX, ATOMHBIX, MOJEKYJISPHBIX M METANIMYECKUX KPUCTAIUIMYECKHUX
pemeTok. OOpa3ibl MUIIEBbIX, KOCMETUYECKUX, OMOJOTHUECKUX U MEAMLIMHCKUX 30J1el U reneil. DPdext
Tunnans. Mopnenu MOJIEKYI N30MEPOB, TOMOJIOTOB.

Tema 4. Xumnyeckue peakuuu (7 4)
Knaccudukanmss  XMMHUYECKMX  peakiuii B  HEOPraHMYeCKOM W OpraHMYeCKOW  XHMMUHU.
CkopocTh peakiiuy, €€ 3aBUCUMOCTh OT pa3inuHbIX (pakTopos. Katanus u katanuzaropsl. O6paTUMOCTh
peakmii. Xumudeckoe paBHOBecwe. CMeIlleHHe pPaBHOBECHS IIOJ JEHCTBUEM pAa3JIMYHBIX (PAKTOPOB.
[Tpuatn JIe laTenbe. IIponzBoacTBO CEepHOU KHUCIIOTBI KOHTaKTHBIM crocoOom.
OnexTponutnyeckas aucconuanus. CuinbHble W ciadble AMeKTpoduThl. Cpena BOJHBIX PAacTBOPOB:
KHcTasi, HeltpanbHas, menounas. Bonopoansiit mokazatens (pH) pactBopa.
I'maponus OpraHU4eCKHUX u HEOPraHUYECKHUX BEILIECTB
JdemoHcTpanun. Pa3znuyHble THUOBI XMMHUYECKUX PEAKLMM, BUICOONbBITHI MO OPraHUYECKOW XHUMHH,
Buae0(pmIbM «OCHOBBI MOJIEKYIISIPHO- KHHETUYECKOH TEOPUI».
JlaGopaTopHble ONbITHI. 3aBUCUMOCTbh CKOPOCTH PEAKLUU OT KOHIIEHTPALMH, TEMIIEPATYPhI, IPUPOIbI
pearupyrouux BeuecTB, Pa3noxeHue nepokcuja BoJOpoAa B NPUCYTCTBUM Karanuzaropa. OnpeneneHue
cpenbl pacTBopa c MIOMOILBIO YHUBEPCAIbHOTO WHIUKATOpA.

HEOPI'AHUYECKASA XUMUSA

Tema 5. Metamiasl (7 1)

[lonokeHre METAIJIOB B MEPUOJUYECKON cucTeMe xumuueckux snemeHnToB JI. 1. MengeneeBa. Obmiue
CBOMCTBA METAJUIOB. OJEKTPOXUMHUYECKHH psJ HanpsbkeHud MeTayioB. OOmiMe crnocoObl MONTYy4eHUs
MeTtaioB. CrutaBel. DIEKTPOJIU3 PacTBOPOB M paciuiaBoB. [loHsTHE 0 Koppo3un MeTamioB. CrocoOsl
3aIUTHI oT KOPPO3HH.

O030p METaIOB TIABHBIX MOATPYII (A-TpymHN) MEPUOAMYECKON CHCTEMbl XMMHUYECKHUX SJIEMEHTOB.

0630p MeramoB nmobounblx noarpynn (b-rpymm) nepuoanueckoil CUCTEMBl XMMHUECKHX 3JIEMEHTOB
(menp, LIUHK, KeJe30). Oxkcust u TUAPOKCH/IBI METaJJIOB.

JdemoncTpanuun. O3HaKOMIICHHE ¢ 00pa3IaMi METAJUIOB U X COCIMHECHHM, CIIJIaBHhI,

B3aMMOJICHCTBUE METAJNIOB C KHCIOPOIOM, KHCIOTaMH, BOJIOH; I0KA3aTeIhCTBO aM(POTEPHOCTH ATFOMHHHUS
M ero TUApOKcHa, oOpasmbl MEau, jKelie3a, XpoMa, WX COCIWHEHUN; B3aUMOJACHCTBHE MEIU M JKele3a ¢
KHCJIOPOJIOM; B3aMMOJIEUCTBHE MEIU U JKelie3a ¢ KUCIOTaMU (CepHasi, COJIsiHAsA), MOJTYyYeHUE THUAPOKCHIA
MeJIM, XpOMa, OKCHJIa MEJIH;

B3aMMOJICHCTBUE OKCHJIOB W THAPOKCUIOB METAUIOB C KHUCIOTaMH; JOKA3aTeNbCTBO aM(OTEPHOCTH
COCTUHEHUI Xpoma ().

Pacuyernble 3axauyu. Pacuersl 10 XMMHYECKHM YpPaBHEHHSIM, CBSI3aHHBIE C MAacCCOBOM JIOJIEM BBIXOZA
MPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3ZMOKHOTO.

Tema 6. Hemetannl (9 4)

0O0630p cBoiicTB HeMeTauioB. OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA THUIUYHBIX HEMETAJIIOB.
Okcuapl HEMETAUIOB W KHUCJIOPOJICOAEpIKAIIUE KHCIOTh. BoIOpoaHbIE COEAMHEHUS HEMETAJIJIOB.
['eneTnueckas CBsA3b HEOPraHUYECKHMX M OPraHUYECKUX BEHIECTB. bbITOBasg XMMHUYECKass IPaMOTHOCTb

JemoncTpamuun. OOpa3ilbl HEMETAIIOB, MOJCIH KPUCTALIUYECKHX  PEIIeTOK, anMasa, rpadwura,
MOJy4YCHHE aMMMaKa U XJOPOBOJOPOJA, PACTBOPEHHUE HUX B BOJE, J0KA3aTEIbCTBO KHCJIOTHO-OCHOBHBIX
CBOMCTB 3TUX BemecTB. CKUTraHUE VYrisi U CEpbl B KHUCIOPOAE, ONPEIEICHHE XHUMHUYECKHUX CBOMCTB
MPOYKTOB CTOpaHUs, B3aMMOJICHCTBHE KOHII. CEPHOM, KOHIl. U pa30aBICHHOW a30THOW KHCJIOT C MEIbIO,
BUICOPMIEM «XUMUS BOKPYT HACH.

IIpakTukyMm. 1. Perenue skcriepuMeHTaNIBHBIX 3a71a4 TI0 HEOPTaHUYECKOW XUMUU;

2. pelIeHre SKCIEPUMEHTAIBHBIX 33]1a4 10 OPTaHUICCKON XUMUM;
3. monmyyeHue, coorpaHue u pacro3HaBaHKUE ra3oB.



TEMATUUYECKHWH ITAH 10 kinace

No Haumenosanue pazoenoe u mem  |Konuuecmeo| U3 nux(konuuecmeo uacos)
n/n uacoe
(6cezo) |Koumponvnwie|llpakmuueckue|llpoekmmuuie,
pabomul padomul mecmoeguvie,
meopueckue,
IKCKypcuu u
m.o0.(yuumuleasn
cneyuguxy
npeomema)
1 Pazgen 1. TeopeTuueckne OCHOBBI 3
OpPraHMYECKON XUMUU
2 |Paznen 2. YrneBogopoasl 12 1 2
3 |Paznen 3. Kucnopoaconepxariue 12 2
OpraHUYECKHE COCUHEHUS
4 (Paznen 4. AzoTcoaepkamiue 4
OpraHMYECKHEe COCTMHEHUS
5 |Paznen 5. BeicokomoeKkyasipHbIe 4 1 2
OpraHUYECKHE COCTUHEHUS
B nuscneit wvacmu mabauysl uacel cymmupyromcs
| Hrtoro: 35 2 6
TEMATHUYECKHWM IIJTAH 11 KJIACC
No HanmenoBanue pa3nenoB U TeM KonnuecTtBo N3 HEX(KOJIMYECTBO YaCOB)
/1 4acoB
(Bcero)  |Kourposnssie [[Ipaktiueckue | [IpoekTHBIE,
paboThI paboThI TECTOBEIE,
TBOPYECKHUE,

9KCKYPCHH U
T.1.(Y4UTHIBas

crienuuxy
peaMETA)
1 Tema 1. Baxkneiime XuMAYeCKHE TTOHATUS U 3
3aKOHBI
Tema 2. Tlepuoandeckuii 3aK0H U 4

2 Hepno;mqecxaﬁ cucreMa XuMHNYCCKUX
anemenToB JI. 1. MenaeneeBa Ha OCHOBE
YYEHHS O CTPOECHUU aTOMOB

Tema 3. CTpoeHue BemecTBa 5 1

Tema 4. XumMudeckue peakimu 7 1

Tema 5. MeTtamisl 7

Tema 6. HemeTtaimisl 8 1 3

B HuxkHEH yacT TaOIHIIBI YaChl CYMMHPYIOTCS

Hroro: 34 3 3










