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IosicHuTeIbHASA 3aNMCKA

PabGouas nporpamma nmo xumuu Juis yyammxcess 10-11 kmaccoB 0011e00pa3oBaTeIbHBIX
yupexJeHuil paspaboraHa Ha ocHoBe dDenepanbHOTO TOCYAApCTBEHHOTO0 00pa30BaTEIBHOIO
CTaHJapTa CpeaHero oodmero o0pa3oBaHMsA, NPUMEPHOH NPOTpaMMbl CpPEIHEro OOMIero
oOpazoBaHus 10 XUMHUHU (MPOTOKoJI OT 28 utoHs 2016 1. Ne 2/16-3), paboueii mporpaMMbl Kypca
XUMHH, pa3paboTanHoi k yueOHMKam aBTopoB . E. Pymsutnca nu @. I'. ®enpamana pis 10—11
KJIaCCOB 0011ecHpa3oBaTeNIbHBIX opranu3anuii. AdanacrkeBa M. H. M.: IIpocsemenne, 2017T.

IIperpavima paccuntana Ha 68 4 (1 4 B HexeJ110).
W3ydeHue xuvur 4a ypOBHE CpeIHEro oOImero oOpa3oBaHHs HAMPaBICHO Ha JOCTHXKEHUE
CIEAYIOLIMX LeJel:

. OCBOEHME 3HAHUW O XHUMHUYECKOW COCTABJISIIOLIEH ECTECTBEHHO - HAayYHOU
KapTUHBI MUPA, BAKECHIIP X XUMUYECKUX MOHITHSIX, 3aKOHAX U TEOPUSIX;

. OBJIAACHUZ ~ yMCHUSMU MPHUMEHSTHh [OJXYYEHHbIE 3HaHUSA Uil OOBSICHEHUS
Pa3HOOOPA3HBIX XMUMHUYECKUX SIBJYCHUH M CBOMCTB BEIIECTB, OLICHKU POJIM XUMHUHM B Pa3BUTUU
COBPEMEHHBIX TEXHOJIOTHH U MOTYYCHUHM HOBBIX MaTepHAJIOB;

e Pa3BUTHE IIC2HAIBATCJELIBIX HHTEPECOB M HMHTEIUICKTYaJIbHBIX CIOCOOHOCTEH B
MPOLIECCE CaMOCTOSITENILHOTO - [LPMOOHSTEHUST XUMHUYECKMX 3HAaHHM C HCHOJIB30BaHUEM
Pa3IMYHBIX UCTOWHUKOB UH(DOPM&LMHU, B TOM YUCIIE KOMIBIOTEPHBIX;

. 50CiiTaHHe YOeXKAEHHOCTH B MO3UTUBHON POJIM XUMHUH B KM3HH COBPEMEHHOTO
oOmiecTBa, HROOXOJAMMOCTH XHWMHUYECEW iPaMOTHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO U
OKpYXKarollen cpeuie;

. MPUMEHEH?i€ LiVIYYCHHBIX 3HaHVM ¥ VMEHUU Il 0€30IacHOr0 MCIOJIb30BaHUS
BEIIECTB M MAaTepuIos B OhITY, CEIbCKOM XO3SMCTBE W Ha MPOU3BOJACTBE, DELICHUS
MPaKTUYECKUX 3aJa4 B LHORCEIHEBHOM >KU3HY. MPEeAYyHipeXKICHUs SIBICHUH, HAHOCAIIUX BPE.
3JI0POBBIO YEIIOBEKA U OKPYKar0liiel cpene.

Il1anupyeMble pezyJik raybl H3Y4eHUs Y920 HS(0 IpeaMeTa « XUMHU»):
JIMYHOCTHBIE Pe3yJIbTAThI:

e B LEHHOCTHO-OPUEHTAUMOHHOA cdiape — BOCTUTaRME YyBCTBA ropaoCTyM 3a POCCUMNCKYHO

XUMUYECKYIO HayKy, NyMaHU3ma, Ues1ey; CTPEMITEHHOCTY,

e B TPYAOBOW CdEpe — rOTOBHCCib < GCO3HAHHOMY BbIOORY Sank-Henwen obpasoBareribHON

TpaeKkTopuu;

e B IIO3HABATEIbHOU chepe — YMEHHUE YIIPABIATH CBOSH TO3HABATEABHON I€ATEIBHOCTBIO.
MetanpeaMeTHbIMUA  Pe3yJIbTATAMH OCBOEHY:  BBINYCKHUKAMH OCHJIBHOH  IIKOJIbI
NMPOrpamMMbl N0 XMMHHU SIBJISIKOTCS:

® JCIOJIb30BaHWE YMEHUU M HABBIKOB PA3JIM'iHLIX BY 10B MO3HABATEIBHON ASATEIBHOCTH,

NPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHMS {CHMCTEMHO-MHPOPMAILMCEHHLIA  aHaIM3,

MOJICTTUPOBAHUE) JUISI U3YUCHHSI PA3TTUYHBIX CTOPCH CKp Y Kaloleil N1elCT 2dTeNbHOVTY;

® HCIOJIb30BAHHUE OCHOBHBIX HHTCIIICKTYAJIbHBIX oncpaunﬁ: (bopMmepOBaHMe I'PilOTE3,

aHajin3 M CHUHTC3, CpaBHCHHC, O606HI€HI/IC, CUCTCMAaTHU3aluA, BBIABICHHUC UpPpUYVHHO-

CJIE/ICTBEHHBIX CBSI3€H, IOUCK aHAJIOTOB;

® YMEHHE I'eHEepUPOBATh UJICH U ONPEACIATh CPEACTBA, HEOOXOAMMBIC JIsl UX peaTH3aiinil;

e yYMEHHE OMNpEeACNATh MM U 3aJaud JeATEIbHOCTH, BBIOMpATh CPEICTBA peaM3aIliu

OCJIM U IPUMCHATDb UX Ha MPAKTHKE;

® CMOJIb30BAHHME PA3JMYHBIX HWCTOYHUKOB WHGOpPMAIUU, TMOHUMAHUE 3aBHCUMOCTH

colepkaHuss M (QOpMBI TpEACTaBIeHUs HWHPOPMAIMU OT IleNled KOMMYHUKAllUA |

azpecara.

B oOnactu mo3HaBaTeNBHBIX PE3YNbTATOB 0O0pPa30BaTEIbHOE YUPEKIECHUE OOIIEeTo
00pa3oBaHUs MPENOCTABIAET YUEHUKY BO3MOXHOCTh HAa CTYNEHH CpeIHEero (IOJHOro) OO0IIero
00pa3oBaHMs HAYIUTHCS:

® JaBaTb ONPCACIICHHUA HAYUYHBIM ITOHATUAM,




ONMCHIBATh JIEMOHCTPALIMOHHBIE M CAMOCTOSITEIBHO TPOBOJMMBIE 3KCIIEPUMEHTHI,
UCIIOJIB3YS JIJISl 3TOTO €CTECTBEHHBIH (PYCCKUIA) S3bIK U SI3bIK XUMUU;

ONMCHIBATh M pPA3IMyYaTb H3YYEHHBIE KJIACCHI HEOPraHMYECKUX U OpPraHuYecKuX
COEIMHEHUH, XUMUYECKHE PEAKIUY;

KJIaCCU(UIIMPOBATH U3y4YEHHBIE OOBEKTHI U SBJICHUS;

HAOJI0IaTh JIEMOHCTPUPYEMbIE M CAMOCTOSITEIBHO MPOBOJUMBIEC OIBITHI, XUMUYECKUE
peaxiuu, NpoTEeKaroIINe B IPUPOJIE U B OBITY;

JieNaTh BilBOABI M YMO3AKIIOUEHUS U3 HAOIIOJACHUM, M3YyYEHHBIX XUMHUYECKHUX
3aKOHOMZHHOCTEHN, IPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEILECTB II0 aHAJIOTHMHU CO
CBOI'CiB2M" U3VUEHHBIX;

CTPYKTYP:ipOBaTs U3YUCHHBIN MaTepua;

MHTEPIPLTHLOBATH XMMUYECKYIO HH(OPMAIIHIO, TOTYYCHHYIO U3 IPYTUX UCTOUYHUKOB,;
ONUCHIBaTh ~ CTPGEHUS aToMOB 3yeMeHToB [-IV  mepuosoB ¢ uCHoONb30BaHUEM
AIEKTPOHHBIX OH(YUTrvPAUU aTOMOB;

MOJIEJIMPOBATh CIPOEHME TPOCTEHIIMX MOJIEKY] HEOPraHMYEeCKMX U OpPraHMYECKUX
BELIECTB, KPUCTAILIDB.

B peE3yIbTaTC HU3YUCHUMA y‘leGHOFC npeamMceTa «XUMHA» HaA YPOBHE CPEAHETO 06]].[61"0

o0pa3zoBaHus:
BbINyCKHUK HAYZAFCSI:

packpeiraTh P4 MPUMEPAX poOJIb XUMHA B (OPMUPOBAHUU COBPEMEHHOW HAyYHOM
KapTHUHBI MUNA U B PAKTUYECKOM JICATCHFSHOCTU YEJIOBEKa;

JEMOHCTPUPGBATh  %ia  MpUMEpax B3ayMOCBSI3b MEXKAY XUMHUEHM U JIpYyrUMU
€CTECTBEHHBIMU HAYKAMH,

pacKpbIBaTh Ha MPUMEPAX MMOJOKEHUS TECPUL XuMunieckoro crpoenusi A.M. bytieposa;
noHuMath (usnueciknyt cvsica llepuonmsieckoro 3akona J[.M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBVCHMOCTH CBOMCTB XHMHAUSCKIIX AJIEMEHTOB U 00pa30BaHHBIX UMH
BEIIECTB OT 3JEKTPOHHOTO CiPGLHHS aTOMOB;

OOBSCHATH MPUYMHBI MHOI COOpazHs BEIIECTB HA QCHOBE OOMIMX IMPEIACTABICHUN 00 WX
COCTaBE U CTPOEHUU;

MPUMEHATH MPaBWJIa CUCTEMATISCKON MEXKIYHAPOJAHUHM HLMEHKIATYPHl Kak CpeACTBa
pa3ianyueHus U UACHTU(UKALUY BEUIECTR 10 UX COCTABY U CTHOLHUIO;

COCTABJISITh MOJIEKYJSIPHBIE M CTPyKTYPibie (OPMYJIBI QOTAHIUSCKHAX BEIIECTB Kak
HOocuTeNel MH(OpPMAlMU O CTPOEHUU KEillecTBa, €ro CBOMCTRAX i MPUHAATEKHOCTH K
OTIpEZIETIEHHOMY KJIACCY COCTMHEHU;

XapaKkTepU30BaTh OPraHUYECKHE BEIIECiba IO COCTaBY, CTPOEHUI: U CBOMCTBAM,
yCTaHABIWBATh MPUYMHHO-CJICICTBEHHBIC CBA3H M&KIY JTAHHBIMHU XapariepVCTUKaMU
BEILIECTBA;

MPUBOAUTH TPUMEPHl XUMHUYECKUX PEAKIUN, PACKLBITAIINX XapaKTephbie CBOWCTBA
TUMHWYHBIX TPEICTABUTENEd KJIACCOB OpPraHUYECKKX BEHIECTB C ILENbK  uX
uaeHTU(UKAIUU U 00BICHEHUS 00aCTH MPUMEHECHHS;

MIPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUSI XUMUYECKUX PEAKIM Ha OCHOBE 3LAHUI C
TUTIAX XUMUYECKOU CBSI3M B MOJIEKYJIaX PEareHTOB M MX PEAaKIIMOHHON CITIOCOOHOCTH;
HCIIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHMM M XMMHUYECKMX CBOWMCTBAX BELIECTB IS
0e30MacHOTO MPUMEHEHHS B MPAKTHYECKOU JIeATETbHOCTH;

MPUBOJUTH MPUMEPHI MPAKTUIECKOTO UCTIOIB30BAHUS MPOJYKTOB MepepadoTKu He(DTH U
MIPUPOTHOTO Ta3a, BHICOKOMOJICKYJISIPHBIX COSAMHEHUHN (TMOTUATHIICHA, CHHTETUYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJIUTH OMBITHI TIO PACMO3HABAHWIO OPTAaHUYECKUX BEIICCTB: TJIMIIEPUHA, YKCYCHOU
KHUCTIOTHI, HETIPEIETbHBIX JKUPOB, TIIFOKO3bI, Kpaxmala, OETKOB — B COCTaBe MHUIIEBBIX
MPOJIYKTOB U KOCMETUYECKHUX CPE/ICTB;



e BIIQJCTh MpPAaBWIAMHU M TpUeMaMu 0e30MacHOW pabdOoThl ¢ XUMUYECKHUMH BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBAaHUEM;

e YCTaHABIIMBATH 3aBUCHMOCTH CKOPOCTH XUMHUYECKOU PEAKIIUU M CMEIICHUSI XUMHUYECKOTO
pPaBHOBECHsSI OT pa3IMYHBIX (AKTOPOB C IIETbI0 ONPEACICHUS ONTHMAIBHBIX YCIOBHIM
MPOTEKAHUS XUMHYECKUX TPOIIECCOB;

e TPHUBOAMTH MPUMEPHI THIPOJIN3A COJICH B IOBCEAHEBHOM KU3HH YEIIOBEKA,

e TMPUBOAWUTH MPUMEPHl OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX PEAKIUi B  MPHPOJE,
IPOM3BOJICTBEHHBIX MPOIIECCaX M KUZHEACATEIILHOCTH OPTaHU3MOB;

e TMPUBOAWUT: TPUMEPHl XUMHUYECKHX PEAKIUW, PaACKPHIBAIOMUX OOIIMEe XHUMHUYECKUE
CBOWC7 83 MPOCTHIX BEIIECTB — METAIJIOB U HEMETAILIOB;

e TMPOBUIUTL: {4CHSTHl HAa HAXOXKACHHE MOJCKYISIPHOH (DOpPMYNBI yriaeBOIOpoaa IO
NPOAYKTAM Cropasus W 10 €ro OTHOCUTEIBHOW IUIOTHOCTH W MAacCOBBIM JIOJISIM
DJIEMEHTOE, BXC/ISIZinX B €0 COCTaB;

e BIAJETh MpaBHiAM¥ OE30MACHOTO OOpAIICHUS C CIKUMH, TOPIOUYUMH U TOKCUYHBIMH
BEIIECTBAMH, CPEJICTEaMM OBITOBOM XMMHH,

e OCYILIECTBJIATh IMOVCK XMMAYECKOH WH(pOpMAIMU IO Ha3BaHUIM, HIeHTH(UKAaTOpam,
CTPYKTYPHBIM (hOpM /I1aM BELIIECTB;

e KPUTHYECCKH  OICHHBATh 4~ WHTEPIPETHPOBATH  XHMHUYECKYH0  HH(pOpMAaIuIo,
COJIEPIKALIYIOCS B COOOLISHHAY. CNETCTB MacCOBOW MH(pOpManuu, pecypcax MuTepHera,
HAYYHO-TIOIY/JIIPHBIX CTaThsX C TOYKU 3PEHUSI C€CTECTBCHHO-HAYYHOW KOPPEKTHOCTH B
EJISIX BBIABTCMHS OIIMOOYHBIX CYXACHUNA U (POPMUPOBAHUS COOCTBEHHOM IMO3UIINH;

e MPEACTALIATH IYTH PEIICHHS TI0D2ibHBIX MPOOJIEM, CTOSIIUX IEpe]l YeTI0BEYCCTBOM:
IKOJIOTHYECKHX, SHEPT 2 THICCKHX, Ub [/bCBEIX, 1 POJIb XUMUHU B PEIICHUH 3TUX MPOOIIEM.

BBINYCKHUK MOJYYUT BO3MOKiNOCTh HAYUATHCS:

o ULIIOCMPUPOBAL:b 1A NPUMEPAX CMAKGICHUL U IBOTIOYUIO OPAHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHbIX UCMOPUYECKUX IMARdi ee Pazeumusi;

*  UCNONB308AMb MEMOObl HAUHO20 NO3HANUA NPU  BLINOJHEHUU NPOEeKMOo8 U y4UeOHO-
UCCNe008AMENbCKUX — 2a004 — N0 UBVUEHUI) -~ CR0TCmE,  CNocoO08  NOAYYeHUs U
PACNO3HABAHUSL OPLAHUYECKUY BE 4 eCMB;

e 00BACHAMb NPUPOOY U CHOCOOK  00PA308AHUS. KUMULECKOU C63U. KOBAIEHMHOLU
(noNAPHOU, HENOJAPHOU), UOHHOU. MEIALIUYECKOU, 63J0P0010U — C Yelblo Onpeoeieust
XUMUYECKOU AKMUBHOCU 8EUeCmE;

*  VCMAHABIUBAMb 2EHEMUUECKVIC CEei3E NeXHCOY KIACCAML 0L2ariiyecKux eeujecme OJisl
000CHOBAHUSL NPUHYUNUATILHOU 603MOYCHOCU NOJYYEHUSI OPSIHLYECKUX COCOUHEHUL
3a0aHHO20 COCMABA U CIMPOEHUSL,

e YCMAHABIUBAMb G3AUMOCESA3U MENHCOY ParmLmi U meopuell, NPULUHOU U Cle0Cmeuem
npu ananuze nPooIeMHbIX CUMYAyUll U 000CHOBAN L NPUHUMAEMBIX DLUWZHUY HAd OCHOBE
XUMUYECKUX 3HAHUIL.

Jlisg ygammxcsi ¢ OTpaHHYEHHBIMH BO3MOXKHOCT::M 3JCPOBbS: BIAJCEKC OCHOBHBIMU

AOCTYIIHBIMH METOAAMU HAYYHOTI'O ITO3HAHUS, UCTIOJIb3YCMBI Y B XUMHUU

Conep:xkanye y4e0HOro npeaMera
10kaacc (34u; 14. B HEemn0)
Teopusi XMMHYECKOT0 CTPOEHHS] OPraHHYecKux coeanHenuii. I[lpupona XuUMHYeCKEHER
cBA3el

Oprannueckue BemiecTBa. [losBneHne M pa3BUTHE OPraHUYECKOM XUMHUHM Kak
HayKd. XMMHUYECKOE CTPOCHHUE KaK IOPAJOK COSAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HUX
BAJICHTHOCTH. (OCHOBHBIE IIOJOKEHUSI TEOPUM XHMHYECKOTO CTPOEHUS OpPraHWYeCKHX
coenquHeHuil A.M. bytnepoBa. YTiepoaHbIl CKEJIET OpraHMYEcKOM Mousekyisl. KpaTHocTh
XUMHUYECKON CBSA3H. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHMHUYECKOTO CTPOEHHS MOJIEKYIL.
N3omepust u uzomepsl. [lonarue o ¢yHkunoHanbHOM rpymme. [Tpuniunsl kinaccudukanuu



OpraHMYecKux coenuHeHui. CucremaTndeckass MEXIyHapoJHas HOMEHKJIATypa M TPUHIIMIIBI
00pa3zoBaHus HA3BaHUH OPraHUYECKUX COCTMHCHUM.

MecTo 1 3HaYeHHE OPraHUYEeCKONH XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.

YraeBoaopoasbl

[TpenenbHble yrieBoaopoabl (ankanbl). Cmpoenue monekynvt memand. I'oMOIOTHYECKUI
psa ankaHoB. ['omonoru. MexayHapo/iHas HOMEHKJIATypa OpraHMYecKUX BelecTB. M3omepus
YIJIEPOJHOTO CKeJieTa. 3aKOHOMEPHOCTH W3MEHEHHsS (PHU3MUECKUX CBOWCTB. XHMHUYECKHE
CBOiicTBa (Ha TMpuMepe MeTaHa U JTaHa): pEeaKIUH 3aMelleHus (raJloreHUpPOBaHUE),
JETUAPUPOBAHHS KaK CIIOCOOBI MOTyYSHHs BAKHEUIIINX COCAWHEHH B OPraHUYEeCKOM CHHTE3E.
['openne ™Merarma Kak OJMH M3 OCHOBHBIX HCTOYHHKOB TEIJIa B IPOMBIIJICHHOCTH U
OBITY, uzomepusarsiz unkanos. Llennvie peakyuu. C60600Hble paduxansi. I anoeeHonpouzgoousie
anxkanos. Haxoxnedys B DpUpoJie U MPUMEHEHHE aKaHOB.

Kparnpic czasu. HenpenenvHble yrieBonopoisl. AnkeHsl. Cmpoenue Monexynvl
amunera. SP—1 ubpuduzayus. L OMOJIOTHYECKUN  psax  ankeHoB. Homenknarypa. M3omepus
YIJIEPOJIHOTO CKEJIETa v DOLOXKEeHUsl KPaTHOM CBSI3M B MOJIEKyJie. XMUMHUYECKHUE CBOWCTBA (HA
npuMepe STHJICHA): peaKua MPUCOEAUHEHUS (ranoreHupoBaHue, euopuposanue,
THIIPATAIHS, 2UOPOLATO2EHUDOBOHUC) KAK CIIOCO0 TONy4YeHHs (PYHKIMOHATBHBIX MPOU3BOIHBIX
VIJIEBOIOPOAOB, TOpeHUusl. Iipasuno  wlapkosHukosa. BvicokomonexyniapHvle COeOuHeHus.
Kauecmeennvlie peaxkyuu na osctinyio  céasw. llomumepusanuss STHWIEHA KakK OCHOBHOE
HAIpPaBIIEHUE €r0 UCIOIb30BaHUS. i10MATUIICH KaK KPYMMHOTOHHAXXHBIA MPOAYKT XUMHUYECKOTO
npousBoJcTBa. [TpymeHeHne sTuieHa.

Anxaauensl u Kaydyku. [loHgtue 00 ankaaueHax Kak YrJeBOJOpOJax C JABYMs
IBOMHBIMU CBsi3siMU. [lomumepusanust rusuHud {OyTtaauena-1,3) kak crnoco0 MOTydeHUs
CHHTETHYECKOTO Kaydyka. Zlzenpen (2-memunbymaduveir-1,3). HarypanbHblii U CHHTETUYECKUIA
Kaydykd. Bynkanuzanus xa dyra. Pesuna. iloumercHpe kayuyka U pesusl. Conpsoicénnbie
ogotinvle cea3u. llonyuenie v xumuueckue cecucmesa oilkaouenos. Peaxyuu npucoeouneHus
(eanozenuposanus) u nOIUMEPURAUULYL ANKAOUEHOB.
ANKHHBL. AueTdred  (3THH) W - <¢ro  roMoJioTH. Cmpoenue  MOaeKyibl
ayemunena. I'omonornyeckuii psix ankunoB. HomeHkimavypa. Yi3oMepus yriiepoJHOro CKejera u
MOJIOKEHUS KPAaTHOM CBs3M B  Mosiekyie. Meocknaccoeas. u3omepus. sp-Iubpuouzayus.
XuMuyeckue  cBoWcTBa  (Ha  IpUMEpP2  AETWIEHR). ~ pRAKUMU  MIPUCOEIUHEHUs
(raloreHUpOBaHUE, eUOpUposanue, TUABATGUMS, 2UOPO2ATIOEeH I POEIHUE) KaK crocob
MOJIyUYEHUsI TOJIMMEPOB U JIPYIMX MONC3H:IX MPOIYKTOB. ['Opekue alicThuieHa Kak HUCTOYHHK
BBICOKOTEMIIEPATYPHOTO INIAMEHU JJISl CBAPKH ¥ peskil MeTajuioB. [1lparstie 1Me aneTuieHa.

Tonamue o yuxknoankanax.

ApeHbl (apoMaTHyecKHe YIiaeBOJOPObl). BcH30i Kak MpeICcTaBUTENb #PCMATHYECKHX
yraeBoopoaoB. Cmpoenue monexkynvl OeHnzona. Xnmu'iecke CBONCTBA: peaxIIMH  saMelleHus
(raJloreHMpOBaHKWE) Kak CHOcO0 TOJIyuyeHHs] XHUMUIEeCKAK CPEACTB 3allATh! DACTEHUH,
NpUCOeANHEHNs (TUAPUPOBAHUE) KaK J0Ka3aTeNbCTBO IEIPELeNbHOI0 XapanTepa OeH3oa.
Peakiust ropenwust. Tonyon. Hsomepusa 3amecmumenei. \\pymedenue OeHsona. [lecmuyuydsi.
I'enemuueckas cés3b apeHos ¢ Opyeumu yenee000pooamu.

Ilpupoonvie ucmounuku yeneeo0opodos. Ilpupoonvui 2az. Hegms. liorymmunle
Hepmsanvie 2azvl. Kamenmwii  yeonn. Ilepepabomrxa  nepmu. Ilepeconka  Hepmy.
Pexmugpuxayuonnas kononna. bBensun. Jluepoun. Kepocun. Kpexune wnegpmenpooykiics.
Tepmuueckuu u kamanumuyeckuti kpekureu. Iluponus.
Kucaopoacoaep:xamme oprannyeckue coeIMHEHHUs.

Kucnoponconepxaiue opranuueckue coeinHeHus. OJHOATOMHbBIE Mpe/ieibHbIE CIIUPTHI.
Knaccugukarus, HOMEHKIaTypa, H30MepUsi CIUPTOB. METaHON M 3TAHOJ KaK MpeACTaBUTEIH
Ipe/iebHBIX OJHOATOMHBIX CIIUPTOB. [lepauunbiii, 6MOpUUHbIL U MPEeMUUHbIL AMOMbL Y21epood.
Booopoonas céazp. XumMuueckue cBOMCTBA (Ha MpUMepe METaHoJa U ATaHOJIAa): B3aUMO/ICHCTBUE
C HaTpueM Kak Crnoco0 yCTaHOBJEHMUSI HaJIW4YUs THJPOKCOTPYMIbI, pPEAKIUS C
raJIorTeHOBOJIOPOJIaMH  KaK CIOCO0 IMOJy4eHHUs PpacTBOPHUTENEH, NeruipaTanus Kak Ccrnocod



NOJYy4YeHUsl OSTWiIeHAa. Peakuus TropeHHs: CHHUPTHI Kak TOIUIMBO. Cnupmosoe 6podiceHue.
Depmenmol. Boodopoonvie cesazu. llpumeHenne wmetaHona W 3Ta”Hoja. Ddusnonormveckoe
JIeIICTBME METAHOJIAa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKA. AIKO20U3M.

MHoOroaToMHbl€ CIIUPTHL. DTUICHITIUKOIb U TJUMLUEPUH KaK IPEICTaBUTENN IPEIeIbHbIX
MHOT'0AaTOMHBIX criupToB. KauecTBeHHast peakiusi Ha MHOTOATOMHBIE CIIUPTHI U €€ IPUMEHEHUE
JUISl PaCliO3HABAHMS TJIMLEPUHA B COCTaBE KOCMETUYECKUX cpeacTB. [IpakTnueckoe mpumMeHenue
STWJICHIJIMKOJIS U [NIMLEPHUHA.

®denoin. Apomarnueckue cnupThl. CTpoeHUE MOJICKYINBI (eHona. Bzaumuoe enusnue
amomos 8 Moizkvie henona. Xumuueckue c80olUcmea: G3aumooelicmsue ¢ Hampuem,
auopoxcuoom nampus, opomom. Kauecmseennasn peaxyus Ha ¢gheno.

[Tpumenenue perona.

Kap6ouvmraprie cocmunenus. KapOonunpHas rpymmna. AnbJIeruinas rpymnmna. AjabAeruibl.
Keronsl. 3omepr4 u romenxnarypa. [lonyuenue u xumuyeckue ceoucmea anvoecuoos. Peaxkyuu
OKUCTIeHUs U NPUcoedueniiss aiboecudos. Meranaib (hopMalibIeryua) U dTaHAb (aleTaIbIST )
KaK TMpEJCTaBUTEIN 1DEJSTibHRIX albAeTu0B. KauecTBeHHbIE peakluu Ha KapOOHUIbHYIO
rpynny (peakuusi «cepeOpsEoro 3epkanay, B3aumojeiictsue ¢ ruapokcuaom meau (1)) m ux
MpUMEHEHHUE I OOHAPYKCHUS [PSI>ThHBIX ajlbJCTUIOB B MPOMBIIICHHBIX CTOYHBIX BOJAX.
Toxcuunocts anpaeruaoB. [IpunicHenue bopManbaeruaa u aleTanbaeruaa.

KapOonoBeie kucnors'. Kaphckcunvhas epynna (kapookcoepynna). Hzomepus u
HOMEHKIamypa XapbOOHOBbIX kucniom. OTHOOCHOBHBIE npe/eibHbIe KapOOHOBBIE
KUCIOTBL. [onyycHye 00HOOCHOBHBIX NPEOelbHbIX KapOoHO8blX Kucaiom YKCYCHas KUCIOTa Kak
MPEJICTABUTENb i PEeIEIbHBIX OJHOOCHOBHAX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOICTBa (Ha
pUMepe YKCYCHOW KHUCIIOTHI). PEAKIUU C MEAJlZdMA, OCHOBHBIMH OKCHIaMH, OCHOBAHHSIMHU U
COJIIMM  KaK TOATBEPKLGEHUE CXOJCTBI ~ € HEOPraHMYECKUMHU KHUcioTaMu. Peaknus
dTepuUKANMA  KaK  <ICCO0  IONyYeHUsS  CICKEsIX  3pupoB. [IpuMeHeHne yKCyCHOM
KUCTOThl. MypaBbUHAs KnciioTa. Anietarsl. [IpeacTdBicHEe 0 BICIINX KapOOHOBBIX KHCIOTAaX.

Crnoxnble 3¢upel d aupsl. Homenkiamypa TlomydeHne, XHUMHUYECKHE CBOMCTBA
cnoxHBIX 3upoB. Peakuus srcppprxanun. Croxsble 3tUnsl Kak TPOAYKTHl B3aUMOJICHCTBUS
KapOOHOBBIX KUCIIOT CO criupTamE. [IpumeHeHne CI0KHsIX 3(MNOB B MUIIEBOH U nap(romMepHOit
MPOMBINIICHHOCTH. JKHUPBI KaK CIIOXHbIE >PHUPHI TIHUIEPiiFa ¥l 3BICHIMX KapOOHOBBIX KHUCIOT.
PactutenbHble W JKMBOTHBIE JKUPBI, @¥ €OcTaB. Pacmo3nazaride DACTUTENTBHBIX JKUPOB Ha
OCHOBaHMHU HX HENPEIEIbHOTO Xapakrepz. lipuMeHeHue XKupor. I'moponau3 WM OMbUICHUE
JKUPOB KaK CTIIOCO0 MPOMBIIIIIEHHOTO TICYSCHS COJIEH BBICIINX KAPCOHGRBIX KUCIIOT.

Mpb114 Kak CONM BBICHIMX KapOOHOBBiX KHCOT. Morolue cBOCtB2 Yibina. Cunmemuyeckue
Morowue cpedcmaa.
Y 1ITIeBOIBI. Knaccudukanus
yrieBooB. Monocaxapunabl. Onueocaxapuodst. lucasapuape:. HaxoxaeHue YIOIISEGAOB B
npupoze. ['moko3a kak anpaerugocnupT. bpoxenune imorosbi. @pykroza. Caxaposa [uoponus
caxaposvl. Kpaxman M 1eUI0ii03a Kak OHOJIOTMYECKNE Meipiiepbl. XUMHUYECKue CBONCTBA
Kpaxmalia W LeJUTIONIO3bl (TUAPONIN3, KAadeCTBEHHAas peailiks < HOJOM Ha Kpaxmal b ee
NMpUMEHEHUE [JJIsi OOHapyXKeHUs Kpaxmalia B TMpoAyKTax mnurtanus). l[lpumenerine u
Ouosnoruveckas poib YyrieBofoB. [loHsATHe 00 MCKYCCTBEHHBIX BOJIOKHAX Ha TpHUMEpe
aleTaTHOI O BOJIOKHA. Ayemunyennionosa Knaccugpukayus 6010koH.

WNnentudukanus opraHu4ecKux COeIuHEHUH. [ enemuyeckas c6:i3b mMexncoy KIacCdarin
opeaHudeckux coeoureHuu. TUMBI XUMUYECKUX peaKuii B OpraHUYECKON XUMHUH.
A3oTcoaepxanie OpraHuyecKne CoeINHeHusl.

AMuHOKHUCTOTE U Oenku. CocTaB M HOMEHKJIATypa. AMunvl. Amunoepynna. AHUIuH.
Tonyuenue u xumuyeckue ceolicmea aHUIUHA. AMAHOKHCIIOTHI Kak aM(pOTEpHbIe OPraHUYecKue
coequHeHus. Mzomepus u nomenxknamypa. bunonapusiii uon. Ilentunnas csizs. buonornueckoe
3HaYeHHE O-aMUHOKHCIOT. OO01acTu MNPUMEHEHUs aMHHOKUCIOT. Xumuyeckue ce0ticmed
amunoxkucaiom. Ilenmuowi. [lonunenmuovl. [nuyun. benaxku Kak NpUpPOJHBIE OHOMOIUMEPHI.
CoctaB u cTpoeHue OenKkoB. XUMHUYECKHE CBOWCTBAa OEIKOB: THUIPOJIHN3, JACHATYpaIlUs.



OO6HapyxeHue OeNKOB MPH MOMOIIM KaueCTBEHHBIX (I[BETHBIX) peakuuid. [IpeBpamenus 6enkoB
MUY B opranu3me. buomornueckue GyHKIMNA OEITKOB.

Azomcooepocawue cemepoyukiuueckue coeourenus. Ilupuoun. Iuppon. I[lupumuoun.
Ilypun. A3omucmole ocHogarusl.
Hyxneunosvie kucromul. Hykieomuowl. Komniemenmaphvie azomucmuole OCHOBAHUAL.
Xumus u 300posve uenosexa. Papmarxono2uieckas Xumus.
Xumusn nonumepos
Tonumepor. Cmenenv nonumepusayuu. Monomep. CmpykmypHoe 36eHo. TepmonnacmuuHvle
noauUMepbl. L_mepeope2ynapHbvle noauMepbl. THonusmunen. Tonunponunen.
Honumempadinopsmunen. Tepmopeakmusnvle noaumepsl. DPeHonoghopmanboe2uoHvle CMOJIbL.
Inacmmacce.. Tezonncemol. Amunoniacmol. Ilenonnacmol. Ilpupoonviti xayuyk. Peszuna.
D6onum. Cunmemuueckue xayuyku. Cunmemuuecxue onoxkna. Kanpown. Jlagcan.

JeMoOHCTp amys.

e OOpa3ipl OPraHMyec<dx BEHIECTB W MaTepuagoB. Mojaenu MOJEKYJT OpPraHUYeCKUX
BCIICCTB

e OTHOIICHHE ATKAHOB K KUC/10TaM, IIIeJ0YaM, pacTBOPY MEpMaHTaHaTa Kajaus U OpOMHOM
BOJIC.

e Mogenu MosieKyl TIGMoJIOrOB U u3oMepoB. Ilomydyenue aneruneHa KapOUAHBIM
crocoboM. B3aumopeiicTrre areTviieHa ¢ pacTBOPOM II€pMaHraHarta Kajuusi U OpOMHOM
Bonoi. ['opeHme anermnena. Pa3nokeHne Kaydyka IpU HarpeBaHUM M HUCIIBITAHUE
OPOAYKTCB ~ pa3joKeHUs. 3HAKOMCTBO C  oOpa3uamu  KaydykoB. beH3on — kak
pactBopritenb. ['openre OeHzona. (2tuomeHue OeH30ja K OPOMHON BOJE M PacTBOPY
NepMaHraHara Kajaus. KHUCIEHHE TOTy0JIa

o PacTBOpeHue B auerore pazIMUHBIX OPraHUneCKUX BemiecTB. OOpas3lbl MOMOIIUX U
YHUCTSIILUX CPEJC B.

e OOpa3upl mIaCTMacK,

JlabopaTopHble ONBITHI.

M3roroBieHne MOAEICH MOJCKYIT YIIIEBOJOPCIOR

O3HakoMIIeHHE ¢ 00pa3aMy (IPOAYKTOB HeTELepEPaOOTKH

Okwucienne 3Tanoa okcuaoM meati (I1).

PacTBOopeHue rmuneprHa B BOT€ i DEAKLUA ero ¢ runpoxcuiom meau (I1).

XuMuyeckue cBoiicTBa (heHona

Oxkwucrienne MeTanass (dTaHaysl} OKCHEOM cepedpa.

Oxucnennie MetaHans (3Tanans) 1 uapokcuzaom mean (I1)

PacTBOpUMOCTH JKHpPOB, J0Ka3aTENbCTRO WX HENPEAENbHOI( XapakTepa, OMBUICHUE

KHUPOB.

9. CpaBHeHHE CBOMCTB Mbljla U CHHTETHUYECKHUX MOOIIIX CPE/ICTB

10. CBolicTBa INIIOKO3bI KaK ajabAETUIOCINPTA.

11. BzammojeicTBHe caxapo3bl C TUAPOKCUAOM Kallbliis.

12. IIpuroroBiieHHE KPaxXMaJIbHOTO KIEHCTEPA U B3aUMOALCHMCTBHE C HOIOM.

13. 'upponu3 kpaxmana. O3HakomisieHHME ¢ oOpa3laMu MPUPOJHBIX M HCKYCCTRSHHBIX
BOJIOKOH.

14. 1IBeTHbIC peakIuu Ha OCIKU

N A WDNRE

IIpakTyeckue padoThl

1.« ITomydenue sTuneHa U U3y4eHHE €ro CBOMCTBY.

2. «[TomyyeHne yKCYCHOM KUCIIOTHI U U3yYEHHE €€ CBOMCTBY.

3. «PemeHne SKCIIepUMEHTATBHBIX 33/1a4 Ha PACIIO3HABAaHWE OPTaHNYECKUX BEIIECTBY.
4. «Pacno3HaBaHue MJIACTMACC U BOJIOKOH.



11 kaace (34y; 14. B HEAeN0)

Teopernuyeckne 0CHOBbI XUMHHU

Crpoenue BemecrBa. CoBpeMeHHass MOJEIb CTPOEHMSI aroMa. OJIEKTPOHHAs
KoHurypauust aroma. OcHogHoe u 6030)dicoeHHble cocmosnus amomos. Knaccudukanus
XHUMHYECKUX JJIEMEHTOB (S-, P-, d-amemenTh). OCOOCHHOCTH CTPOCHHS JHEPreTUYCCKHX
ypoBHell atomoB d-snemenToB. Ilepuomuueckas cucremMa XuMmMudeckux siementoB .M.
MenneneeBa. @usnuccrua cmbica llepuoguyeckoro 3akona [[.M. Menneneesa. Ilpuuunsl u
3aKOHOMEPHOCTU LEMEHEHMS CBOMCTB 3JIEMEHTOB U MX COCIMHEHHMM IO NEpPUOJaM WM IpylIaMm.
DJNEKTpOHHAsL TMPUPCid XUMUAUCCKOW CBSI3U. JIEKTPOOTPHULATEIBHOCTh. Buabl XuMuueckon
CBsA3M  (KOBaJIGHTHAs, #OHYNAg,  MeTalIM4yeckas, BOJOPOAHAs) M  MEXaHU3MBI €€
oOpaszoBanus. Kpucmaniuecxkre u omopguvie sewecmea. Tunvi Kpucmaiiudeckux peuemox
(amomHas, MONEKYIAPHAS, UCHHAS, Memaliudeckas). 3asucumocms @uU3UYeCKUx ceolcma
sewecmea om muna Kpucmaiiudeckou pevemxuy. [IpuauHsl MHOr0oOpa3us BEIIECTB.
Xumuueckue peakquu. ['omoredHple o TreTeporeHHsle peakuuu. CKOpPOCTh peakUuu, €€
3aBHCUMOCTh OT PAa3JIMYHBIX (DaKiOPOR. TPKNOJABI PEArupyloOMIUX BEIIECTB, KOHIECHTPAIUU
pearupyromux BeEIIEeCTB, TEMIIEpaTyphl, IUIOIAad PEAKUUOHHOW IOBEPXHOCTH, HAINYUS
KaranuzaTopa. Posib KaTaau3aToOpoB B MPUNQ ;i< M MPOMBIIUICHHOM Mpou3BoicTBe. OOpaTUMOCTh
peakiuii. XUMHUYECKOE PABHOLRECHE M €r0 CMEIICHHE TOJ JEHCTBUEM pa3IUYHbIX (aKTOPOB
(KOHLIEHTpalMsl peare.ifos WM IPOAYKTOB peakiiiy, JaBlIEHUE, TeMIlepaTypa) JUIsl CO3JaHUs
ONTUMAJIBHBIX YCIOBUH 1ipOTEKAHUSI XUMUYECKUX TIponecloB. JucnepcHvle cucmemsl. [lonamue
o  Kommoudax (307U, eenvy. — Hcmunnvle  pocmeopwl. Peakuun B pacTBopax
3JIEKTPOJIUTOB. pH pacTBOpa 12k IisKazaredb KUCIOTHOCTY cpeibl. ['uaponus coneil. 3HaueHue
TUApoIn3a B OHOJOTMYECKUX OOMEHHBIX Ipoueccax. OKuCliUTeIbHO-BOCCTAHOBUTEIbHBIC
peakuy B IPUPOJE, MIPOU3BOJACTBEHHBIX IIPOLECCAX U KK 2ESALATEIBHOCTH OPraHU3MOB.
Heopranuyeckas xumusi
Mertamnbl. CriocoObl MoJydeHUs MeTannor. lerkue M TsOKENBIC meTalbl. JlerkormaBkue u
TyromjiaBkue Meramibl. Merammunueckue saemeutsl A- u b-rpyrir. Meas. Hunk. Tutan. Xpom.
Kenezo. Hukens. I[Tnaruna. Cmnasbl. Jleropyromume no0aBku. “épdrie Meramibl. l[BeTHbIe
metaibl. YyryH. Cranb. JlernpoBanusie ctanii. OxCrobl U THAPOKCUAL! Mz 1amioB. Hemerasibl.
[Ipocteie BemecTBa — HemeTaiuibl. Yraepor. Kpemuuilt. Azor. @ochop  Kucnopoa. Cepa.
®top. Xnop. Kucnorusie okcunpl. Kucnoponce aep:xariue xucnotsl. Cepiag xuciora. A3oTHas
KHcI0Ta. BonopoaHsle COeIMHEHNS] HEMETAILIOB.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MPOCT%iX BEUIECTB — ME1dJUIOB INI2BHBIX U
NOOOYHBIX MOATPYNI (Meb, XKEJIe30) U HEMETAJUIOB: BOLOLOId, KUCIOPO/a, TajoreHos, Censl,
aszora, docdopa, yriepoaa, kpeMausi. Kopposust METaIIOB: BHILI KOPPO3HH, CIIOCOOB: 3AMIITTHI
METAJNIOB OT KOPPO3UH. DNeKmpoiu3 pacmeopos u pacniagoe. llouvenenue snexriponidsc 6
NPOMbBLUTIEHHOCTU.

XuMHUS U )KU3Hb

Hayunble meronab! mo3Hanust B XuMuu. Mcrounuku xumuyeckoil nHpopmanuu. Iosck
uH(pOpMallMK 1O Ha3BaHUAM, UACHTU(]UKATOpaM, CTPYKTYpHBIM dopMmynaM. MoaenupoBaHue
XUMHYECKMX MPOLECCOB U SBIECHUH, XuMuyeckuli auaiu3 u cunmes Kak METOJbl HayYHOI'O
MO3HAHMUSL.

XuMmus u 3710poBbe. JlekapcTBa, GepMEHThI, BUTAMUHBI, TOPMOHBI, MUHEPAIbHBIE BOJBI.
[TpoGremMsbl, cBsi3aHHBIE ¢ MPUMEHEHHEM JIEKAapCTBEHHBIX MpenapartoB. BpeaHble MPUBBIYKK U
(dakTophl, pa3pylmalinue 310poBbe (KypeHHE, YHOTpeOJeHUEe alKoroJis, HapKOMaHUs).
ParnmonansHoe nutanue. ITuwesvie 0o6asku. OCcHOBbL NUWEBOU XUMUL.

Xumusi B TIOBCETHEBHOW XM3HU. Moroiue u uuctamme cpeactsa. Cpedcmea 6opbOvl ¢
ObLIMOBLIMU ~ HACEKOMbIMU: — peneiieHmyl, uHcekmuyuovl. CpecTBa JUYHOW TUTHEHBl U
kocMmeTHKu. [IpaBuna 6e3omacHoi pabOThl ¢ €IKUMHU, TOPIOYMMH M TOKCUYHBIMU BEILIECTBAMHU,
CpeAcTBaMu ObITOBOW XMMUHU.

XuMHS U CeNbCKOE XO35HCTBO. MUHEpalibHbIe W opraHuyeckue ynaooOpenus. Cpeactsa
3alUThl PACTEHUH.



Xumuss U dHepretuka. IlpupoaHble HMCTOYHUKM  yriieBogoponoB. Ilpuponssii u
MONYTHBIH HEPTSHOM Ta3bl, UX COCTaB W Hcmojb3oBaHue. CoctaB HEPTH U ee mepepadoTKa.
Hedrenponykrel. OkranoBoe umcino OensuHa. OxpaHa OKpyXKaromend cpeiasl npu
HedTenepepaboOTKe U TPAHCHOPTHPOBKE HE(TENPOAyKTOB. AJbTEpPHATUBHBIE HCTOYHHUKHU
SHEPIHUHU.

Xumuss B crpoutenberBe. llemenTt. berton. [lombop onTUManbHBIX CTPOUTEIBHBIX
MaTEepUaoB B IPAKTUYECKON JEATENbHOCTH YEJIOBEKA.

XUMHS U 3KOJIOTHS. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpeabl U €ro MOCIEICTBHUS.
Oxpana rugpocd: pil, TOUBBI, aTMOchepsl, (Iopsl U PayHBI OT XUMHUUECKOTO 3arpsS3HEHUSI.

Hdemor:crpaumu.

e Mopeny. #2i5ubIX, aTOMHBIX, MOJIEKYJSIPHBIX M METANIMYECKUX KPUCTAIUIMYECKUX
pEUIETOK.

e  Mopenu MmoJIeKy 1 130MEPOB U TOMOJIOTOB

e PaznnuHble TUMBI XUV AYECKUX PEAKLUH, BUCOOIBITHl 10 OPraHUYECKON XUMHUH.

e OOpa3ipl METAVIOR ¥ UX COSAMHEHUH, CIJIaBOB.

e BsaumopnelicTBHE MSTAIOB ¢ KUCIOPOIOM, KHCIIOTAMH, BOJIOH.

o JlokazarenbcTBO aMOTEHHOCTII ATFOMUHUS M €70 THAPOKCHIA.

o B3saumopgeiicTBue Mellyi u Ke€id€3a C KHCIOPOJIOM; B3aMMOJECHCTBHUE MEAM U JKele3a C
KHCJIOTaMU (CepHast, CONSTas ).

o Tlonyuyenue ruapoxcunoB meau (L) u xpoma (1), oxkcuaa meau.

e Bszaumoneiicreve OKCUI0B U TUIPOKCHUOB METAIOB C KUCIOTaMH.

e Jlokazare 1bcTBO amboTepHOCTH coenrineHui xpoma(1ll)

e OOpa3ipl HEMTAILIOB.

e Mopenu KpucCTaIUIPHECKisX PEHIETOK AmMaza U ipadura.

o Ilonmydyenue aMmuaxa M XJIOPOBOJOPO/IA. PACTBOPEHHE HUX B BOJE, J0Ka3aTEIbCTBO
KHCJIOTHO-OCHOBHbiA CROMCTB 3TUX BEILIECTS.

e (CxuraHue yris U Cepbl B KUCIOPOZAE, ONPEALieriie XUMUYECKUX CBONCTB MPOAYKTOB
cropanus. BsaumopneiicTRiae ¢ MeOpl0 KOHISHTHUPOBAHHOM CEPHOM  KHCIOTHI,
KOHIICHTPUPOBAHHOW M paz0aBJIe <HOM a30THOM KM CIOThI.

e OOpa3ipsl cpesicTB OBITOBOM XUMMUY, THCTPYKIUU TG (X (IPHIMEHEHHIO.

JlabopaTopHble ONBITHI.

1. M3yueHue BAMSHUSA PA3TUYHBIX (PAKTOLUE HA CKOPOCTh X PMAYCCKUX PEaKIHi

2. OrmpezneneHue peakluu Cpeapl YiilR:DCAToHbIM HHAUKATOLOM.

3. TI'mpgponus couneil.

IIpakTyeckue padoTnl

1. IlpuroroBiieHHE PACTBOPOB C 3aJaHHOU MOISZHOM KOHLICHTPALUEH.

2. Pemenue 3KCIEpUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTaruibn

3. Pemienue 3kcniepuMEHTAIBHBIX  3a/ad M0 Tewe «HemeTamuby

TemaTH4eckoe njaHupoBanue ydeoHoro npeamera «<<umus» 10-11 knaccsl.

Ne Coaepxanue yueonoro | Koa- Koxa-Bo Koxa-Bo Koi-e5
n/n npeamera BO NPAKTHYECKUX | KOHTPOJIbHBIX | 00001IAI0z MY
4acoB padoT padoTr YPOKOB
10 kanace
1 Teopus XUMHAYECKOTO | 3
CTPOEHHUSI  OpTaHMYECKHX
COEMHEHHIA. [Tpupona
XUMHUYECKHX CBsI3eH
2 YTI1eBo10pOIBI 9 1 1
3 Kucnoponconep:xauue 11 2




OpraHuyecKue
COCAMHEHUS
4 A3oTcoaepkalime 5
OpraHu4eCKU
COEJTMHEHUS
5 XHMHUs TOJIMMEPOB 3) 1
6 WUrtoroBass  koHTposbHas | 1
pabora
Hroro 34 4
______ 11 xaace
1 Teoperrnueckye — ocHOBBI | 19 1
XUMHH /\
2 Heopranuacckas X amus 11 2
3 Xumusg MoKkM3i> |3
4 HroroBas  KOETpCIIbHAA | 1
paborta i B
Hroro +34 3




