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MNOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma no xumuu (6a30BbIi YpOBEHb) Ha YPOBHE cpenHero odero oopasosanus (10-11
KJIaCChl) COCTAaBJIEHA C Y4eTOM TpeOOBaHWH K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNbHOM
IIPpOrpaMMbl TIOXUMHUH, Ha OcHOBe dDelepallbHOrO IOCyIapCTBEHHOIO 00pa30BATEIbHOTO CTaHJApTa
cpennero o6mero ooOpazoBanus (IIpwkaz MunoOpnayku Poccum ot 17 mas 2012r. Ne 413 «OO06
YTBEPKACHUH (PelepaibHOTO TOCYAapCTBEHHOTO O0pa30BaTEIbHOIO CTaHAapTa CPEIHEro OoOIIero
oOpa3oBaHus» (C U3BMEHCHUSIMH, BHECCHHBIMU TTpUKa3zaMu MuHoOpHayku Poccuu ot 29 nexabps 2014
r. Ne 1645, or 31 mekabps 2015 1. Nel578, ot 29 wurons 2017 r. Ne 613), nmpumepHOii OCHOBHOI
o0pa3oBaTenpHO MporpaMMbl cpeanero obmiero odpazosanmsi, OOIl COO u yyebHoro miana YOY
«komna «bnaroe OTpoyecTBO», MPUMEPHON MPOrPAMMBI [0 XMMUHU CPEIHETr0 00IIero oOpa3oBaHus, U
OpPHEHTHUPOBAHA HA UCIOJIb30BAHUE YIEOHO —METOINYECKOTO KOMITJICKTA: BBIMYIIEHHBIX U31aTEIbCTBOM
«dpoda»:

-pabouas nporpamma Kk tuaun YMK B. B. Jlyauna/ B. B. Epemun, A. A. [Ipo3nos, 1. B. Epemuna, D.
1O. Kepumos. — M.: «/Ipodar, 2017 ron

- Epemun B.B. Xumusi: ba3zoBsiii ypoBens: 10 kiacc: yuebnux/ B.B. Epemun, H.E. Ky3pmenko, B.U.
Tepenun, A.A. Ipo3nos, B.B. JIynun; nox pen. B.B. Jlyauna - M.: [Ipoda, 2019.

- Epemun B.B. Xumust: basossiit ypoBenb: 11 kinace: yueonux/ B.B. Epemun, H.E. Ky3pmenko, A.A.
Hposznos, B.B. Jlyaun; nox pexn. B.B. Jlyauna - M.: JIpoda,2019.

O01mas xapakTepucTHKa y4eOHOro npeamera

Heabou3ydeHnst XMuMUU Ha CPETHEMYPOBHE SIBIISIETCS:

1. ®opmupoBaHue yMeHusi BUJETb U NMOHMMATh LIEHHOCTh OOpa3oBaHMsl, 3HAUMMOCTb XMMHUYECKOIO
3HAHUA JUIS KaKI0TO YeI0BeKa, HE3aBUCUMO OT €ro MpoeCCHOHANBHOMN JAeITeIbHOCTH.

2. ®opMupoBaHUE YMEHUS pa3nuydarh (aKThl U OLIEHKH, CPABHUBATH OLICHOYHBIE BBHIBOJBI, BUJIETh UX
CBA3b C KpPHUTEPUSIMU OLIEHOK U CBA3b KPUTEPUEB C ONPEICICHHON CHCTEMOM II€HHOCTEM,
(dbopMynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3UIIUIO.

3. ®opMupoBaHME IIEIOCTHOTO IMPEACTABIECHUS O MHUPE U POJU XUMHUHM B CO3JIaHUU COBPEMEHHOMN
€CTECTBEHHOHAyYHOW KapTUHBI MHpa; YMEHMsSI OOBSACHATH OOBEKTHl U TPOIECCHl OKpYXKarolei
NeNCTBUTENBHOCTH (TIPUPOIHOM, COLIMATIBHON, KYJIBTYPHOMN, TEXHUUECKON CPeibl), UCIOb3Ysl ISl 3TOTO
XUMHYECKHUE 3HAHHUS.

4. TlpuoOpereHue omblTa pasHOOOpPa3HOM JEATENBHOCTH, OINbITA MO3HAHUSA M CAaMOIIO3HAHMUS;
KIIIOYEBBIX HABBIKOB, HMMEIOIIMX YHUBEPCAIbHOE 3HAUEHHE JUIsI PA3IMUYHBIX BUAOB JAEATEIbHOCTU
(HaBBIKOB pelIeHHs NpoOieM, MPHUHATUS pelleHui, MOoucKa, aHanu3a M o0paboTku HHpopMaruu,
KOMMYHHUKATHBHBIX HaBBIKOB, HABBIKOB M3MEPEHMI, HABBIKOB COTPYIHHUYECTBA, HABBIKOB 0€30M1acHOTO
oOpallieHus C BEIIeCTBaMU B TOBCEIHEBHOM JKU3HH).

B cucrteme cpeanero o6miero o6pazoBaHusi XMMHUIO OTHOCAT K NMpeAMeTHOH obnactu «EcTecTBeHHbIE
HayKH».

OcHo6HbIMU NPOOIEMAMU XUMUU SGNAIOMCA.

- N3y4YEHHE COCTaBa U CTPOEHUS BEIIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOEHUS;

- IIOJIyYE€HHUE BELIECTB C 33/JaHHBIMU CBOMCTBaMH;

- UCCIIEJOBAaHHME 3aKOHOMEPHOCTEM XMMMUECKHX pEaKUuMd M IyTed YNOpaBJIE€HUS MMM B LEIAX
MOJTy4YeHUsI HEOOXOAUMBIX UEJIOBEKY BEIIECTB, MATEPHUAIOB, SHEPTUH.

N3yuyenne xumuu B 10 m 11 kiaccax moctpoeHo mo suuetinou cxeme. B 10 knacce m3nmaraercs
MaTepuaj OpraHnyeckoil xumuu, a B 11 kinacce — Heopranudeckas XMMHUsI, 00111asi XUMUS, XUMUAYeCKast
texHosorus. [locnennue riapbl yueOHuka 11 kinacca 3HAKOMST IIKOJIBHUKOB C IPUMEHEHHEM XMUMHHU B
OKpY’KaloIIel KU3HU M Ha CITy)k0e 0011ecTBY.

Onucanue Mecta y4eOHOro npeaMera B y4eOHOM IIaHe

[To YueObHOMY MiaHy IIKOJIBI Ha M3yde€HHE Y4eOHOro mpeaMera Ha 0a30BOM ypOBHEOTBOAMTCS B 10
KJlacce —2 Yaca B HEJEINI0, 4TO cocTaBisicT 68 uacoBB roa, B 11 kmacce —2 4daca B HEACIIO, YTO
cocTaBisieT - 68 wacoBB roa. O0IIee Ynca0 YIeOHBIX YacoB 3a JiBa rojga ooydenus — 136.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA
JluuHoCTHBIE pe3ysbTaThl (0230BBIH YPOBEHB)

- TOTOBHOCTbh U CIIOCOOHOCTH OOYYAIOMIMXCS K CAaMOPA3BUTHIO U CAMOBOCIIMTAHUIO B COOTBETCTBUU C
00111€4eTI0BEYECKMMHU LIEHHOCTAMU U HJleallaMHi I'PakJaHCKOI'0 O0LIECTBa, MOTPEOHOCTH B (PU3HUECKOM
CaMOCOBEPILIECHCTBOBAHNH, 3aHATHAX CIIOPTUBHO-03J0POBUTEIBLHON NEATEIBHOCTBIO;

- IpPUHATHE W peanu3alus LEHHOCTeH 370poBOro u 0e3omacHoro obpasza >KHU3HH, OepexHoe,
OTBETCTBEHHOE M KOMIICTEHTHOE OTHOLIEHHE K COOCTBEHHOMY (U3MYECKOMY M ICHXOJIOTMYECKOMY
3I0pOBBIO;

- (hopMupoBaHme yBakeHUS K PyCCKOMY SI3bIKY KaK rocyapcTBeHHOMY s3bIKy Poccuiickoit deneparnym,
SBIISIIOIIEMYCSI OCHOBOM POCCHIMCKOM HMJIEHTHMYHOCTH W TJaBHBIM (aKTOPOM HAIMOHAJIBHOTO
CaMOOIIPEICIICHMUS.

- TPaXXIAHCTBEHHOCTb, TIPAXKIAHCKAs IIO3ULMS AKTHUBHOIO W OTBETCTBEHHOI'O 4IEHA POCCUICKOIO
o0111ecTBa, OCO3HAIOLIETO0 CBOM KOHCTUTYLIMOHHBIE IIpaBa M OOS3aHHOCTH, YBaXKAIOILEro 3aKOH U
IIPABOMNOPSIOK, OCO3HAHHO HPHUHUMAIOILEr0 TPAJULIMOHHbIE HALMOHAJbHBIE M OOIIEYETIOBEYECKHE
I'YMaHMCTHYECKUE U JEMOKpPaTHYECKHE IEHHOCTH, TOTOBOTO K y4acCTHIO B O0IIECTBEHHOH JKU3HU;

- TOTOBHOCTb OOYyYaroIIMUXCsl MPOTUBOCTOATh MJICOJOTMH IKCTPEMHU3Ma, HAI[MOHAIM3Ma, KCEHOPOOUH,
KOppYNLMH, AMCKPUMHUHALIMYU 110 COLUAIbHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAJILHBIM NIPU3HAKAM U
JPYTUM HEraTUBHBIM COLUATbHBIM SIBJICHUSM;

- TpPUHATHE TYMAaHUCTHYECKUX IICHHOCTEH, OCO3HAHHOE, YBAXKHUTEIBHOE M JOOpOXKEIaTeNbHOe
OTHOILIEHHUE K IPyrOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

- MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAayKH, 3HAYUMOCTb HAYKH,
TOTOBHOCTb K HayYHO- TEXHUYECKOMY TBOPYECTBY, BJIaJICHUE JOCTOBEpHON MHPOpPMALIUEH 0 epeloBbIX
JOCTHMKECHHUSX W OTKPBITUAX MHMPOBOM M OTEYECTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTb B HAy4YHBIX
3HaHUAX 00 yCTpoicTBE MHpa U O0LIEeCTBa;

- 3CTETUYECKOE OTHOILIEHUE K MUPY, TOTOBHOCTH K 3CTETUYECKOMY 00YCTPONUCTBY COOCTBEHHOI'O OBITA;

- OTBETCTBEHHOE OTHOIICHUE K CO3JaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOI'O IPUHATHS LIEHHOCTEH
CEMEHHOM KHU3HHU,

- OCO3HAHHBIN BRIOOP OynayIiei nmpodeccuu Kak MmyTh M CIOCO0 peain3aliui COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB;

- TOTOBHOCTb OOY4YalOUIMXCS K TPYIOBOM NPO(EeCCHOHAIBLHOW NEATENbHOCTH KaK K BO3MOXXHOCTHU
y4acTHs B PELICHUH JINYHBIX, OOIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX ITPO0IIeM;

- (u3nyueckoe, IMOLMOHANIBHO-TICUX0JIOTHYECKOE, COLMAaIbHOE OJaronoinydre o0yJaromuxcst B )KU3HU
0o0pa3oBaTeNbHON OpraHM3alluM, OIIYLIEHHE NETbMU O€30MacCHOCTH M ICHUXOJIOTMYEecKOro Komdopra,
nH(}OpPMaIIMOHHON OE€30MaCHOCTH.

MeTanpeamMeTrHblie pe3yabTaThl

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA

BobinyckHUK HAy4YUTCS:

- CaMOCTOATEIBHO ONPENENATh LENu, 3aJaBaThb MapaMEeTpbl M KPUTEPUHU, IO KOTOPHIM MOYKHO
OIIPEAEIIUTD, YTO LIEIb JIOCTUTHYTA;

- OIICHHMBATh BO3MOXKHBIE MTOCIIEICTBUS JTOCTHKEHHS TOCTABICHHON LIENIN B AEATEIbHOCTH, COOCTBEHHON
KHU3HH U )KU3HU OKPYXKAIOIIMX JIFOJIeH, OCHOBBIBASICh HA COOOPAXKEHUAX 3TUKU H MOPAJIH;

- CTaBUTh U (HOPMYyIUPOBATH COOCTBEHHBIE 3a/1a4ll B 00pa30BaTEIbHON ACSITENbHOCTH U B )KM3HEHHBIX
CUTYaIUsIX;

- OLIEHUBATh PECYpPCHl, B TOM YHCIE BpeMs U JIpyrHMe HeMaTepualbHblE PEeCypChbl, HEOOXOAUMBIE IS
JNOCTHKCHMS IIOCTaBICHHOMN paHee 1IN,

- BBIOMpaATh MYyTh AOCTIIKEHHS IIeNIM, IUIAHUPOBATh pEIIEHHE MOCTABICHHBIX 337134, ONTHMH3HUPYS
MaTepUaIbHble U HEMATEpUAIIbHBIE 3aTPaThI;

- COIIOCTABJIATH ITOJIYYCHHBIN pe3y/bTaT ACATEIBHOCTU C IIOCTABICHHON 3apaHee LEIbIO.



ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

BrInnyckHMK HayduTes:

- KPUTUYECKH OILICHUBAThb UM HMHTEPIPETUPOBATh MHPOPMALHUIO C PAa3HbIX MO3UIUH, paclo3HaBaTh U
(buKcupoBaTh MPOTHUBOPEUHS B NH(OPMAIIMOHHBIX UCTOYHUKAX;

- HCIIOJIB30BaTh Pa3JIUYHBIE MOJECIBHO-CXEMAaTHYECKHE CPENCTBA Ul NPEACTABICHUS CYIIECTBEHHBIX
CBsI3el M OTHOILEHHH, a TAK)Ke IPOTUBOPEUNH, BBISIBIEHHBIX B HH(OPMAIIMOHHBIX UCTOYHUKAX;

- HaXOAWTh M IPHUBOJUTh KPUTHUYECKHE APTYMEHTBHl B OTHOUICHWM JECUCTBUU M CYXIECHHUU IIPYyroro;
COJIEPKATEIbHO OTHOCUTBCS K KPUTHYECKUM 3aMEYaHUsIM B OTHOLIEHUHM COOCTBEHHOTO CYXKIEHUS,
paccMaTpuBaTh X KaK pecypc COOCTBEHHOTO pa3BUTHS;

- MEHATD U yJEP’KUBATh Pa3HbIEe NO3UIMH B [I03HABATEIIbHON JESITEIbHOCTH.

KoMmyHukaTHBHBIC yHUBepcaibHble yueOHbIe 1eHCTBUSA

BeinnyckHMK HayduTes:

- OCYLIECTBIATH JEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTPHU
o0pa3oBaTeNbHONM OpraHM3alldM, TaKk W 3a ee MpejaenaMu), MoAOUpaTh MapTHEPOB Ui JIEIOBOU
KOMMYHHUKAIIMM, HCXOJAi U3 COOOpakeHUM pe3yabTaTUBHOCTU B3aUMOJECHCTBUSA, a HE JIMYHBIX
CHMIIaTHI;

- Pa3BEPHYTO, JIOTUYHO U TOYHO M3J1araTh CBOK TOUKY 3pEHUS C MCIIOJIb30BAaHUEM aI€KBATHBIX (YCTHBIX
U IUCBbMEHHBIX ) A3BIKOBBIX CPEJICTB;

- pacro3HaBaTh KOH(IUKTOTCHHbIE CUTYallMd M MPEJOTBpAIaTh KOH(IUKTHI A0 MX aKTUBHOW (ha3bl,
BBICTpAauBaTh JICJIOBYI0O U 00pa30BaTE/IbHYI0 KOMMYHHKaIMIO, H30eras JIMYHOCTHBIX OLE€HOYHBIX
CYXKJICHUU.

IIpenmerHbie pe3yJabTaThl 0CBOCHHUS Y4eOHOI0 npeamera «XuMus» Ha 6230BOM ypOBHe

B pe3ynbrate n3ydenus yueOHOro npeamera «XuMHs» Ha ypOBHE CpPEIHEro o0IIero oopa3oBaHmsl
Buinycknux na 6azoeom yposne Hayyumcs:

pacKphIBaTh Ha MPUMEpPax pojb XUMHU B (OPMHUPOBAHUU COBPEMEHHOM HAay4yHOW KapTHHBI MUpa U B
MPaKTUYECKON JAESITEIbHOCTU YEJIOBEKa;

JEMOHCTPHUPOBATh Ha MMPUMEPaX B3aUMOCBSI3b MEX1y XUMHUEH U IPYTUMHU €CTECTBEHHBIMH HayKaMu;

pacKpbIBaTh Ha IMpUMepax IMOJIOKEHUS TeOpuu XuMudeckoro crpoenus A.M. bytieposa;

noHUMath Qusndeckuit cmbicn Ilepuonnueckoro 3akona JI.M. MengeneeBa W Ha €ro OCHOBE
OOBSICHATh 3aBHCUMOCTh CBOMCTB XHUMMUYECKHX 3JEMEHTOB M OOpa30BaHHBIX HMH BEIIECTB OT
AJIEKTPOHHOTO CTPOEHUS aTOMOB;

OOBSICHATH MPUYMHBI MHOTOOOpa3us BEIIECTB Ha OCHOBE OOIIMX MpeACTaBIeHUIl 00 MX cOocTaBe U
CTPOECHUH;

IPUMEHSTh IIPaBUJIa CUCTEMAaTHYECKON MEXKIyHApOIHON HOMEHKIATYphl KaK CPeACTBA Pa3IMYeHUs U
UICHTU(QHUKAIUHN BEIIECTB MO0 UX COCTaBYy U CTPOEHHUIO;

COCTaBJISITh MOJIEKYJSIpHbIE M CTPYKTYpHbIE (OpPMYJIbl OpPraHMYECKHUX BEIIECTB Kak HOCHUTENeH
nH(pOpPMallUM O CTPOEHUHM BEUIECTBA, €r0 CBOWCTBAX W NPHUHAAJEKHOCTH K OIpPENEICHHOMY Kiaccy
COCJIMHEHM;

XapaKTepU30BaTh OPraHMYECKHE BEIIECTBA II0 COCTaBY, CTPOEHUIO M CBOWMCTBAaM, YCTaHaBJIMBATb
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKy JTaHHBIMU XapaKTEPUCTHUKAaMH BEILIECTBA;

INPUBOJIUTH TNPUMEPHl XUMUYECKUX PEAKIHUI, PACKPHIBAIOLIUX XapaKTEpHbIE CBOMCTBA TUIUYHBIX
MIPEJCTaBUTENIEH KJIACCOB OPTaHUYECKUX BEIECTB C IIETbI0 UX MISHTU(UKALUU U O0BSICHEHUS 00JIaCTH
MIPUMEHEHUS;

MIPOrHO3HPOBATh BO3MOXKHOCTh MPOTEKAaHUS XMMHUYECKHMX pEeaKIMi Ha OCHOBE 3HAHMM O TuUMax
XMMUYECKOH CBSI3U B MOJIEKYJIaX PEAreHTOB M UX PEAKIMOHHON CIIOCOOHOCTH;

UCMOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHMM M XUMMUYECKHX CBOMCTBAX BEILECTB I 0€30MacHOro
IIPUMEHEHHUS B IPAKTUYECKON JESITEIbHOCTH;



IPUBOAUTH MPUMEPHI MPAKTHYECKOTO MCIIOJIB30BAaHUS MTPOAYKTOB MepepadOTK He)TH U MPUPOIHOTO
ra3a, BBICOKOMOJIEKYJSIPDHBIX COEIMHEHUN (TIOJIMATUIIEHA, CHUHTETUYECKOrO KaydyKa, aleTaTHOIo
BOJIOKHA);

IIPOBOAMTH OIBITHl IO PACHO3HABAaHUIO OPraHUYECKHUX BELIECTB: IVIMLEPHUHA, YKCYCHOM KHCIOTHI,
HEeNpeleNnbHbIX JKUPOB, TJIOKO3bl, Kpaxmana, OEIKOB — B COCTaBe IHUIIEBBIX MPOIYKTOB U
KOCMETHYECKHUX CPEJCTB;

BJIQ/IETh MPaBUJIAMHU U IIpHeMaMu 0e30MacHOi paboThl ¢ XUMHUYECKUMHU BEIIECTBAMU U J1a00paTOPHBIM
o0opyI0oBaHUEM;

YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEaKlUi U CMELIEHUS] XMMUUECKOTO PaBHOBECHS
OT Pa3iIMYHBIX (DAKTOPOB C LETBIO ONPEACTCHHUS ONTUMAIBHBIX YCIOBHH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB;

IIPUBOAUTH IIPUMEPHI THIPOJIN3A COJIEH B IIOBCEJHEBHOM KU3HU YEIIOBEKA;

MPUBOAUTH IPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUUN B MPHUPOAE, MPOU3BOJACTBEHHBIX
Ipoleccax U KU3HEAEITeIbHOCTH OPTraHU3MOB;

MPUBOJIUTH MPUMEPHl XUMUUYECKUX PEAKIUi, PACKPHIBAIOLINX OOIIHe XUMUYECKHUE CBOMCTBA MPOCTHIX
BEILIECTB — METAJJIOB U HEMETAJIOB;

MPOBOAMTH pacyeThl Ha HAXOXKJICHHE MOJICKYJSIpHON (OpMyIbl YIJIeBOJOpOAa IO MPOAYKTaM
CrOpPaHHS U O €ro OTHOCUTEJIbHOM IJIOTHOCTM U MAacCOBBIM JOJSIM 3JEMEHTOB, BXOJSALIMX B €ro
COCTaB;

BJIQJIETh IpaBWIaMHU 0€30IaCHOr0 OOpaleHHs] C €AKUMH, TOPIOYMMU U TOKCHYHBIMHU BELIECTBaMH,
cpencTBamMu OBITOBOM XMMHM;

OCYIIECTBIISITh MOMCK XUMHUYECKOM MH(pOpMAIMM MO Ha3BaHUSIM, UIECHTH(PUKATOPAM, CTPYKTYpPHBIM
(dbopMyIiaM BEUIECTB;

KPUTUYECKH OIICHWBAaTh M HWHTEPIPETUPOBATh XUMHMUYECKYI0 HH(POpPMAINIO, COJAEepXKallylocs B
COOOIICHUSAX CPEACTB MaccoBO MH(oOpMalnuu, pecypcax VHTepHeTa, HAyYHO-TIONYIISIPHBIX CTAThAX C
TOYKH 3pEHHUSl €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEISAX BBISBICHUS OLIMOOYHBIX CYXICHUN U
(hopMHpOBaHUsI COOCTBEHHOH MO3UIINY;

NOPEJCTaBIsATh MyTH peHIeHHs] TJo0aldbHBIX MHpOoOJIeM, CTOSIIMX MEepell  YeIOBEYECTBOM:
9KOJIOTMYECKUX, SHEPTeTUUECKHX, ChIPhEBBIX, U POJIb XUMUHU B PELLIEHUU 3THUX MPOOIIEM.

Buvinyckuux na 6a3060m ypogHe noyuum 603MO*CHOCHb HAYYUMBCA:

WUIIOCTPUPOBATh Ha IPUMEpax CTAHOBJIEHHWE W DBOJIOLMIO OPraHUYECKOW XMMHUHU KaK HAyKH Ha
Pa3IMYHBIX HCTOPUYECKHUX dTalax €€ pa3BUTHS,

UCMOJIb30BaTh ~ METOJbl HAYYHOTO IO3HAHMWS TPU  BBIIOJHEHWHM TPOEKTOB U  y4eOHO-
HCCIIEIOBATENbCKUX 33/a4 [0 HW3Y4YEHHMIO CBOMCTB, CIOCOOOB TOJY4YeHUS U pacrno3HaBaHUS
OpPraHMYECKUX BEIIECTB;

OOBSCHATH TPHUPOAY M CIHOCOOBI O0O0pa30BaHUS XUMHUYECKOW CBS3U: KOBAJEHTHOHN (MOJSPHOM,
HEMNOJIIPHON), MOHHOW, METAJUIMYeCKOH, BOJOPOJHOM — C LEJIbI0 OINpeAeTeHUs] XUMHUYECKOU
AKTUBHOCTH BEILIECTB;

yCTaHABJIMBAaTh T€HETUYECKYIO CBSI3b MEXAY KIAacCaMHU OPraHMYECKUX BEIIECTB Il O0OOCHOBAHMS
[NPUHLIMIIMAIBHOW BO3MOXHOCTH IIOJyYEHUS OpPraHMYECKUX COEOUHEHWM 3aJaHHOTO COCTaBa U
CTPOCHHMS;

yCTAHABJIMBATh B3aMMOCBSI3U MEXIy (akTaMH M TeOopuel, MPUYMHOW M CIEACTBUEM IPU aHAIM3e
MPOOJIEMHBIX CUTyalluid 1 000CHOBAaHUU MPUHUMAEMBIX PELICHUI Ha OCHOBE XMMHUYECKUX 3HAHUM.



COJAEP)KAHUE YYEBHOI'O ITPEJIMETA
1. OcHOBBI OpraHN4YecKOM XUMHUU
1.1. OcHOBHBbIE IOHATHS OPTrAHUYECKON XUMHHU
[losiBneHre U pa3BUTUE OPTAHMYECKOM XMMUU Kak Hayku. [IpeaMer u 3HaueHHe OpraHnyecKOd XUMHMH.
MecTo ¥ 3Hau€HUE OPraHUYECKOM XMMHUU B CHUCTEME €CTECTBEHHBIX HaykK. [IpuumHB MHOrOOOpa3us
OPraHUYECKUX BEILECTB. YTIEPOIHBIA CKEJIET OPraHM4YeCcKOW MOoJeKynbl. KpaTHOCTh XMMHYECKOU
cBsi3U. OCOOEHHOCTh XMMUUECKUX PEAKIIMM OPraHM4eCKUX COCIUHEHUM.
CrpyKTypHasi Teopusi OPraHM4YECKHX COeIMHEHUI. XMMHMUECKOE CTPOCHHE KaK HOPSAIOK COECIUHEHUS
aTOMOB B MOJIEKYJIE COIJIaCHO UX BaJ€HTHOCTH. OCHOBHBIE MOJOXKEHUS TEOPUU XUMUUYECKOTO CTPOCHUS
opraHuyeckux coeauHeHud A. M. ByrnepoBa. 3aBUCMMOCTb CBOWCTB BEUIECTB OT XUMHUYECKOIO
CTpOeHHUs MoJeKyn. M3omepust 1 H30MepBl.
Knaccudukanus opraHu4ecKHX COEAMHEHUN. YTIEBOIOPOAbI U WX (YHKIMOHAIbHBIE MPOU3BOHBIC.
[TonsTe o ¢yHkuuoHanbHON Tpymme. ['omonorus. IlpuHnUNB KiIacCU(pUKALUKU OPraHUYECKUX
coequHeHnil. CucTeMaTuyeckass MeXaAyHapoaHass HOMEHKIIATypa ¥ MPUHIUIIBEI 00pa30BaHUs Ha3BaHUM
OPraHUYeCKUX COCTMHECHUH.
demoncrpauuu. 1. Paznoxenue caxapa. 2. Komnekuusi opraHMueckux BEIIECTB U MaTepUaloB. 3.
Mopnenu opraHn4ecKux MOJIEKYII.
1.2. YraeBoaopoabl
Aukanbl. Cmpoenue monekynvl memana. 1'omonoruueckuil psia ankaHoB. ['omosoru. M3omepust u
HOMEHK/IaTypa ankaHoB.Du3nueckue CBONCTBA QJKAHOB M 3aKOHOMEPHOCTH MX H3MEHEHHS.
XuUMHUYECKHE CBOMcTBa (Ha MpUMepe MeTaHa M 3TaHA): PEaKIMU 3aMelleHHs (TaloreHUpOBaHUE),
JETUAPUPOBAHUS KaK CIIOCOOBI MOJTyYEHHsI BAXKHEUIIINX COEAMHEHUH B OpraHNYeCKOM CHHTE3€, TOpeHHE
MeTaHa KakK OJIMH U3 OCHOBHBIX MCTOYHHKOB TEIUIA B IPOMBIIIEHHOCTH U OBITY, upoian3. Haxoxnenue
B IIPUPO/I€ U IPUMEHEHUE alIKaHOB. [lonsamue 0 YuKioaiKauax.
Aukenbl. CmpoeHnue monekynvl dmuieHda. 'OMONOTHYECKUN psin ankeHOB. HoMeHknaTypa ajkeHOB.
N3oMepust yriiepoJHOro CKelnera M MOJIOKEHUS KpaTHOM CBSI3M B MOJIEKyJaxX ajlkeHoB. dusznueckue
CBOWCTBA aJIKeHOB. XMMHYECKHE CBOICTBa (Ha mNpuMepe OHTUJICHA): pPEaKLUUU MNPUCOCTUHEHUS
(rasloreHMpoBaHKE, THIPUPOBAHUE, TUIpATAlMs, THAPOraJJOTEHUPOBAHUE) KaK CIOCOO MOIYy4YeHHUs
(GYHKIMOHATIBHBIX MPOU3BOJHBIX YIJIEBOAOPOAOB, ropeHHs. Peaknuu mpucoeIuHEHHs K IOMoJioram
stiwiieHa. [lpaBuno MapkoBHukoBa. IlonmmMepusanusi STHIEHa Kak OCHOBHOE HAlpaBIEHHE €ro
ucnonb3oBaHus. [lonmudTHIIeH Kak KPYMHOTOHHAXHBIM MPOAYKT XHUMHYECKOrO IPOU3BOJICTBA.
[Tonydyenue 3TuIeHa B MPOMBIIUIEHHOCTH (JIETHIPUPOBAHUE dTaHa) M B JIabopaTopuu (AeruapaTtanus
sta”ona). [Ipumenenue sTuneHa.
AJaxkaguenbl M Kayuyku. [loHsTie 00 ankaaueHax Kak yrJIeBOJOPOJaX C JBYMs JIBOWHBIMH CBSI3SIMHU.
[Momumepu3anus nuBuHMIA (OyTanueHa-1,3) kak crocod moay4yeHus CHHTETHYECKOTO
kKayuyyka. HarypanbHblii U CUHTETHMYECKUN Kaydykd. BynkaHusanus kaydyka. Pesuna. Ilpumenenue
Kay4yKa U PE3UHBI.
Aaxunbl. Cmpoenue monexynvl ayemunena. I'oMONOrudeckuid psii ankuHos. HoMeHKIaTypa aJKHHOB.
N3oMepust yriaepoiHOro CKeylnera W IOJIOKEHUS KpPaTHOM CBSI3M B MOJIEKYJIE alKMHOB. Pusnyeckue
CBOIMCTBAa aJKMHOB. XHMHYECKHE CBONCTBAa (Ha MpUMEpEe alleTHICHA): PEeaKIuu MPHUCOCTUHCHUS
(raoreHupoBaHue, THIPUPOBAHUE, THApATalMs, TUIPOraJOTEHUPOBAHHE) KaK CIOCO0 MOJIydeHHs
MOJIMMEPOB M JIPYTUX  TOJIE3HBIX  HPOJIYKTOB, TOPEHUE  alETUIEHAa  KaK  MCTOYHHUK
BBICOKOTEMIIEPATYpHOTO IIJIAMEHU JUIsl CBApKU M PE3KHM METAUIOB, JUMEPHU3ALMs M TpUMEpHU3alusl.
[Tonyuenue auerniiena. [ Ipumenenue aneruniieHa.



Apenbl. beH3os Kak mpeacTaBUTENh apOMATUYECKUX YIIIEBOJAOPOAOB. CmpoeHue moaekynvl 6eH3oia.
dusnueckue cBOMCTBa OEH30J1a U TONyoJ1a. XUMUYECKHE CBOMCTBA: PeaklMy 3aMeIeHHs B OEH30JIbHOM
KoJIblie (TaJIoreHUPOBaHNE, HUTPOBAHHE, AIKUIIMPOBAHNE) KaK CIIOCO0 MOTyYeHHsI XUMHUYECKUX CPEICTB
3alUThl PaCTEHUH, MPUCOENNHEHUs (THIPUPOBAHKE) KAK JI0KA3aTEIbCTBO HEIPENEIBHOIO XapakTepa
OeH30I1a, peaklK 3aMelleHus] B O0KOBOM Lienu (Ha mpuMmepe TOJyolla), FOPEHUs, OKHCICHHUS TOIyoJIa.
IIpumeHeHne 6eH301a U €ero TOMOJIOTOB.

demoncrpaumnu. 4. bpoMupoBanue rekcaHa Ha cBeTy. 5. 'opeHue MeTaHa, HTUJIEHA, alleTujeHa. 6.
OTHolIeHHEe MeTaHa, 3TUJIEHA, aleTWiIeHa W OeH30Jla K pacTBOpaM IlepMaHraHara Kaiaus U OpoMHOH
Bojie. 7. [lonyuenue sTuiieHa peakiuen Jeruaparaiui 3TaHoJa, alleTHIeHa — THAPOJIM30M KapOuaa
KaJIbL{US.

JlaGopatopuble onbIThl. 1. CocTaBieHne Mojeneil ankaHoB. 2. B3anMopaeicTBre ankaHoB ¢ OpoMOM.
3. CocTaBieHHE MOJIEIEN HENIPEAEIbHBIX YIIIEBOAOPOIOB.

1.3. Kucjopoacoaep:kaniue oprann4eckne coeJuHeHu st

Cnuprel. Kiaccudukanus, HOMEHKIATYpa, M30MepUs CIUPTOB. ['OMoJoruueckuil psii mpeaeiabHbIX
OJTHOATOMHBIX CIIUPTOB. METaHON M 3TaHOJ KaK MpPEJCTaBUTENIN NPEACIbHBIX OJHOATOMHBIX CIHPTOB.
dusnueckue CcBOIcTBa CNUPTOB. XHMMHYECKHE CBOICTBa (Ha NpuUMEpe METaHOoJa U 3TaHOJA):
B3aMMOJICHCTBHE C HATPUEM KaK CIOCO0 YCTAHOBJIGHUS HAJIMUYUS TUAPOKCOIPYIIBI, peakius ¢
raJIor€HOBOJIOPOIAMU KaK CIOCO0 MOJy4eHHUs] pacTBOPHUTENEH, Jeruaparanus Kak crnoco0 MoaydeHHs
STUJICHA, PEaKIUs TOPeHHs (COUPTHI KaK TOIUIMBO), OKUCIEHUE B anbjaerui. [lomydenue mertaHona u3
CHHTe3-Taza M JdTaHona (OpoKEHHWE TIIIOKO3bI, THUApATalys OSTWIEHA, IIEJIOYHOW THUIPOIU3
rajioreHdTana). [Ipumenenne meranona u 3taHona. OU3NOIOTMYECKOE IEHCTBUE METAHOJA U 3TaHOJa
Ha OpraHu3M YelloBeKa.

OTUJIEHTTIUKOb U TIMLEPUH KaK MPEACTaBUTEIN MpeieiIbHbIX MHOTOATOMHBIX cnupToB. [lomyyenue
STWIECHIINKOJIS OKUCIIEHUEM ATHJIEHA BOAHBIM PACTBOPOM IlepMaHraHara Kanus. dusnueckre cBoMCTBa
STUJICHIJIMKOMSL U TNIMIEpUHa. XUMHUYECKHE CBOMCTBA MHOTOATOMHBIX CIIUPTOB: PEAKIMHM C HAaTpHUEM,
raJIOr€HOBOIOPOJaMH, a30THOM KUCIO0TOM. HuTpornunepus u ero pasnoxenue. KauectseHHas peakuus
Ha MHOTOATOMHBIE CIIUPTHI U €€ IPUMEHEHUE I Paclio3HaBaHMsI IIIMIIEpPUHA B COCTaBE KOCMETHUECKUX
cpencts. [IpakTuueckoe NpUMEHEHNE STHIICHIVIMKOS U IIHLIEPHHA.
®enos. Ctpoenue moiekyisl (eHona. Ouznueckue cBorcTBa (eHona. BzaumMHoe BIUsSHHE aTOMOB B
MoJieKyse (eHonma. XUMHUECKHE CBOICTBa: B3aUMOJCHCTBHE C HATpUEeM, TUIAPOKCHIOM HaTpus,
OpoMoM, pa30aBICHHON a30THOW KHUCIOTOU. Pennoghopmanvoecuonas cmona. KauecTBeHHbIE peakIuu
Ha Qenou. [Ipumenenue penona. TokcuuyHOCTH PeHoa.

Adabaeruabl W KeToHbl. KapOoHuinbHas M anpaerujgHas rpynnbsl. HoMmeHknaTypa anblIerujioB H
KeTOHOB. MertaHanb (dopManbaerua) U 3TaHadb (aleTaabAerui]) Kak MPEeJCTaBUTENN NPeesIbHbIX
anbJIern/oB. AIIETOH Kak IpeAcTaBUTENb KeTOHOB. du3nueckue CBONCTBA allbJETHJIOB M KETOHOB.
XUMUYeCcKHe CBOMCTBA (peakiusi OKUCICHHUS B KHUCJIOTY M BOCCTAaHOBJIEHUS B cnupT). KauecTBeHHbIE
peaKkuuy Ha anbJeruaHYI0 TPYIIy (peakuus «cepeOpsHOro 3epKajay, B3auMOIeHCTBHE ¢ THIPOKCHIOM
menu (II)) u ux npumenenue g oOHAPYKEHHUS MPEEIbHBIX AIbJIETU0B B MPOMBIIUIEHHBIX CTOYHBIX
Bojax. TokcuuHocTh anbaeruaoB. [lomydenue anbaerugoB u ketoHoB. [Ipumenenue gopmaibaeruia,
aleTanpJerna 1 aleToHa.

Kapo6onoBbie kuciaorel. KapOokcunpHas rpynmna. HomeHkIaTypa 0 JHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
dusnueckue CBONCTBa KapOOHOBBIX KUCIOT. MypaBbHHAs M YKCYCHash KHUCJIOTBI KaK IMpPEICTaBUTENN
Mpe/iebHBIX OJTHOOCHOBHBIX KapOOHOBBIX KucioT. [IpencraBienue o6 apomaTudeckux (OeH30iHas),
HempelenbHbIX  (aKpUjoBas, OJIEMHOBAs), JUKApOOHOBBIX (IaBeieBasi), TUAPOKCUKAPOOHOBBIX
(MoJIOUHasi, JUMOHHAs) W BBICIIMX KAapOOHOBHIX (MAJIBMUTHHOBAsT W CTEAPUHOBAs, OJICMHOBAS)
kuciotax. [lonyueHne kapOOHOBBIX KHUCIOT (OKHMCIECHUE ajlbJErHI0B, IEPBUYHBIX CIUPTOB, TOMOJIOIOB
6enzona). Crneunduyeckue crnocoObl IMONyYEHUS MYPABBUHOM M YKCYCHOW KHCJIOT. XHUMHUYECKHE
CBOMCTBa (Ha IpPUMEpPE YKCYCHOM KHUCIOTBI): pPEAaKIMH C METallaMH, OCHOBHBIMHM OKCUIAMH,
OCHOBAaHMSIMU U COJIIMHU KaK ITOATBEP)KIECHUE CXOJICTBA C HEOPTaHWYECKUMH KHUCIOTaMH, PEAKIMS
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TepUPHUKAIMA KaK CIOCO0 TONyuYeHHs CIOXHBIX 3(UPOB, TaJOTEHUPOBAHUE IO O -YIJIEPOTHOMY
atromy. [IpumeHeHne MypaBbUHOM, YKCYCHOM U OEH30HHON KUCIIOT.

Caoxnble 3¢pupbl. Croxsble 3pUPHl KaKk MPOAYKTHl B3aUMOACHUCTBUS KapOOHOBBIX KHCIOT CO
cnupramu. HomeHknaTypa cioxHbIX 3gupoB. ['uaponus cioxHbeix 3¢upoB. IIpuMeHeHHe CIOXKHBIX
3¢pUpOB B MeIULMHE, MUIIEBOH M Nap(oMepHON MPOMBIIUIEHHOCTH, B IOJYyYEHHHM HOJIMMEPHBIX
MaTEpHAJIOB.

Kupsl. )Kupbl Kak cioxHble 3QUpbl MNIMIEPUHA M BBICIIMX KapOOHOBBIX KHUCIOT. PacTurenbHble u
YKUBOTHBIE KMPBI, UX COCTaB, pa3jIMuue B CBOMCTBaX. [ maporeHnsanus >KupoB, COCTOSALIUX U3 OCTaTKOB
HEIpEICIbHBIX KHMCIOT. Pacro3HaBaHWe pPACTUTEIBHBIX JKMUPOB HAa OCHOBAaHUU HX HENPEHCIBHOIO
xapakrepa. [ Maponn3 wim oMbUIEHHE KUPOB KaK CIOCOO MPOMBINUIEHHOTO TOJXYYEHHUS COJICH BBICIIUX
KapOOHOBBIX KHUCIOT. IIpumenenue xupoB. OyHKIUU XKUPOB B OpraHu3Me. Mbuia Kak COJIM BBICHIMX
KapOOHOBBIX KHCIIOT. Moro1ne CBOKWCTBA MbLja.

1.4. YriaeBoanl.

Knaccudpukanus yrieBomoB. Haxoxxaenue yrieBonoB B mpupoge. DyHKUMH yIJIEBOAOB B
PaCTUTEIBHBIX M JKUBOTHBIX opranmzmax. dortocuHTes. [ 7110K03a KaKk MpeACcTaBUTEIb MOHOCAXAPHUIOB.
dusnueckue cBOcTBa MIOKO3bI. [JII0K03a KaK albAEeruI0CIUPT: peakuuu ¢ ruapokcuom meau (1) n
aMMMa4YHbIM pacTBOpoM okcupaa cepedpa (I). bpoxkenue ritoko3bl (MOJOYHOKHUCIOE U CIHPTOBOE).
3HaueHue ¥ IPUMEHEHHE IIIFOKO3BI.

Caxapo3sa. Caxapo3sa Kak IpeacTaBUTEIb AUcaxapuioB. ['naponus caxapo3bl. CBOMCTBAa U IPUMEHEHUE
caxapo3sl.

Honucaxapuabl. Kpaxman, nemnono3a U INIMKOTeH KaK INPEACTaBUTENM IosmcaxapuaoB. Kpaxman,
LEJIJTF0JI03a M TJIMKOT'€H KaK OMOJIOrnYecKre MoJMMEpPhl, UX CTpOoeHUe. XUMHUECKHE CBOMCTBA KpaxMaia
U 1eJUII0NI03bl (THUAPOIM3, KauyeCTBEHHAs peaklus C HMOJOM Ha Kpaxmal M ee NpPUMEHEHHue JUIs
oOHapy>KeHMsI KpaxMaia B IpoAyKTax nutanus). [lpumenenune u 6uonorudyeckas posb MOJUcCaxapuioB.
1.5. AzoTconep:xamme OpraHu4ecKue CoeMHEeHU s

Amunbl. CTpoeHue U cBOWCTBa aMUHOB. AMUHBI KaK opraHnyeckrue ocHoBaHusl. OCOOEHHOCTH aHWIIMHA
U ero XMMHUYECKHE CBOMCTBA (B3aMMOJIEHCTBUE C COJISTHOM KHMCIOTOM M OpoMHOM Bojoi). Peakmus
ropeHusi aMMHOB. [Tomyuenue amunoB. [lonyuenue anununa no peakuuu H. H. 3ununa. Ilpumenenue
aMHUHOB.

AMHHOKHCT0TBI. COCTaB M1 HOMEHKJIATYpa aMUHOKHUCIIOT. [JINIMH, anaHuH, BaJluH, LIUCTEUH, CEPUH U
(beHunaIaHuH KaK MPeICTaBUTENN MPUPOAHBIX aMUHOKUCIOT. dusnueckre CBOHCTBA aMHHOKHUCIOT.
AMUHOKHCIIOTBl Kak aM(oTepHble OpraHMYeCKHUe COEeTUHEHHs (B3aUMOAEHUCTBUE C IIEJIOYaMU H
kuciotamu). Ilentuanas cBs3p. OOpasoBaHue noaunentuaoB. OOHapykeHHE OENKOB € IMOMOIIBIO
KaueCTBEHHBIX (I[BETHBIX) peakuuil. bruomornueckoe 3HaueHHE 0-aMHUHOKHUCIOT. O0acTi MPUMEHEHHS
AMUHOKHCIIOT.

Beaku kak npupoanbie OomomosmMmepbl. CoctaB M cTpoeHue OenkoB. [lepBuuHas, BTOpHYHAs,
TPETUYHAsl U YETBEPTHUHAs CTPYKTYphI Oeinka. XMMHUECKHe CBOMCTBA OENKOB: THAPOIIN3, JeHATYpallUs,
ropenue. buonornyeckue pynkuun 6enxos. [IpeBpaiienns 6€IKOB MUIIH B OpraHU3Me.
NnenTudukanusi opraHnyecKux coeJUHeHH. [ eHeTrueckas cBA3b MEXAY KIacCaMHU OPraHMUYECKUX
COeIMHEHUH. THUIIBI XMMUYECKUX PEaKIUI B OPraHUYECKON XUMUMU.

JMemoncrpanun. 8. OxucieHue sTa”osna B anpaerui. 9. KauecTBeHHbIE peaklMd Ha MHOIOATOMHBIE
ciuptel. 10. PactBopuMocTh (eHONa B BOjAe HpU OOBIYHOM TeMmIepaType W mpu HarpeBaHuu. 11.
[Tonyuenue ¢penonsta Hatpus. 12. Ocaxaenue ¢peHosa U3 pacTBopa (GpeHoIsITa HaTpUsl 1Mo ACHCTBUEM
yriekucioro ra3a. 13. KadectBennbie peaknuu Ha (enon. 14. Peakmus «cepebpsiHOTO 3epkana». 15.
Oxkwucnenne Tioko3bl ruapokcuaoM meau (II). 16. KadectBennas peaknus Ha kpaxmain. 17. Peaknus
aHunuHa ¢ Opomuod Bomou. 18. Komnexkumst ammuokucior. 19. Jloka3aTenbcTBO HaTWUYHS
(YHKIMOHATBHBIX TPYNI B pacTBopax aMuHOKHCIOT. 20. PacTtBopeHue u ocaxzaeHue Oenkos. 21.
L{BeTHbIe peakiuu 6enkoB. 22. ['opeHre NTUYBEro Mepa U MEePCTIHON HUTH.



JlabopaTopubie onbIThl. 4. CpolicTBa »THIIOBOro cnupra. 5. CpoiicTBa rimuepuHa. 6. CpolicTBa
YKCYCHOM KHCcHOTHL. 7. CBoicTBa OeH30iiHOM KuCHOTHL. 8. I'maponu3 acnupuHa. 9. CBOHCTBA TIIOKO3BI.
10. LIBeTHBIE peakiiuy OEIKOB.

1.6. BoicokoMoJ1eKy /IsIpHBIE BelllecTBA

[lonsatne o mommmMepax. MakpoMolieKyiia, CTPYKTYpPHOE 3BEHO, CTENEHb IMOJIMMEPU3AaLUUA, MOHOMED.
l'omononumepsr u cononumepsl. [lomuMepusanus W MOJMKOHAEHCAUUs KAaK METOJbl IOJYyYEHHUs
nonuMepoB. CoBpeMeHHbIE MOoJUMepHble MaTepuanbl. [lmacTMacchl (MOIMATUIICH, MOJUMIPOIMIIEH,
MOJINCTUPOJI, MOJMBUHWIXJIOPUA, HNoaudTUIeHTepedTanar). BolokHa HOpuUpoIHbIE, HCKYCCTBEHHbBIE
(suckosa, aneraTHOe€ BOJIOKHO) W CHHTETHYECKHE (KAlpOH, HAMIIOH, JaBCaH, CHAHOEKC, AAUKPQ).
Onacromepsl. Kayuyk mpupoIHbIii 1 CHHTeTHYECKUI. Bynkanuzamus kaydyka. Pe3una u 500HUT.
demoncTpanuu. 23. Komiekuu niactTmMacc, 3JacTOMEPOB, BOJIOKOH. 24. ['opeHue uemnyiona.
JlabopaTopHblie onbIThI. 11. OTHOLIEHNE CHHTETUYECKMX BOJIOKOH K PACTBOPAaM KHUCJIOT U IIEJI0YEH.

2. TeopeTnueckue 0CHOBbI XUMUM

2.1. BemectBo

Crpoenue BeulecTBa. BaxHeilnme nNoHATUS XUMHUU: aTOM, MOJIEKYJa, OTHOCUTENIbHAs aTOMHasl Macca,
OTHOCUTEJIbHAsA MOJIEKYJSIpHas Macca, KOJUYECTBO BEIIECTBA, MOJISIpHAsl Macca BewecTBa. [IpocTeie u
CIIOXHbIE BenlecTBa. MeTamibl U HeMeTauibl. Heopranmyeckue U opranuyeckue BemiecTBa. Bemectsa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHHS.

CoBpeMeHHasi Mojienb cTpoeHus atoma. SAapo aroma. [Iporonsl. Helitponsl. M3otombl. ATomHas
opoburtanb. S-, p-, d-, f-opouramm. CTpoeHHE ODIECKTPOHHBIX O000JIOUEK aroma. JICKTPOHHAS
KoHurypanus aroma. OcHogHoe u 8030ydcoenHble cocmoanusa amomog. Knaccupukanuss XHMAIECKIX
3NeMeHTOB (S-, P-, d-amemeHTbl). OCOOEHHOCTH CTPOCHHS SHEPreTHUCCKUX YpPOBHEW aromoB d-
3JIEMEHTOB.

[Iepuonnueckas cucrema xumuueckux sneMeHToB JI. M. Menneneesa. Ilepuoanueckuit 3axon 1. U.
MenpeneeBa. Pusnueckuit cmbicn lIlepuommueckoro 3axona JI. M. Mengeneea. IlpuuuHbl 1
3aKOHOMEPHOCTH U3MEHEHUS CBOICTB 3JIEMEHTOB M MX COEJAMHEHUN (BBICIINX OKCHJIOB U T'MJIPOKCHUIOB)
no nepuonaM u rpynnaMm [lepuoguueckoil cuctemsl (Ha NpUMEpPE 3IEMEHTOB MalbIX IMEPUOJIOB M
TJIABHBIX TTOATPYIIIN).

Onekmpounas npupooa Xumuueckou cea3u. IAEKTPOOTPULATENILHOCTb. THUIBI XUMHYECKON CBSI3U
(xoBasieHTHAas, HIOHHAas1, MeTamuueckasi). KoBaneHTHas cBsi3b (HemosspHas U nojspHas). OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHOU cBsA3M. VIOHHas CBS3b M MEXaHU3M €€
oOpazoBanus. Mertamnnueckas cBsizb. Kpucramimueckue U amopguvlie  BellecTBa.  THIBI
KPUCTAINTMYECKUX pEIIETOK (aTOMHAas, MOJIEKYJspHas, HOHHAas, MeTaulnueckas). 3aBHCHUMOCTh
(u3MYeCKUX CBOMCTB BEIIECTBA OT TUIIA KpUCTAUIMYECKOM pemeTku. BomopoaHnas cBsizb. [IpuunHb
MHOT'000pa3usi BEIIECTB.

PactBophl. PacTBOpHMMOCTH TBEpABIX BEIIECTB, JKUJIKOCTEH MW Ta3oB B Boje. HacklleHHEIE,
HEHACBILIEHHbIE U TepechillieHHble pacTBOphl. [lonsTne o kpuctamioruaparax. CrnocoObl BbIpaskeHUs
KOHLIEHTPALlUU pacTBOPOB. MaccoBas 10151 paCTBOPEHHOT'O BEILIECTBA.

Hucnepcuvie cucmemvl. Konnouousie pacmeopwvl. Hcemunnvie pacmeopwi. Bszsecu (cycnenzuu u
amyavcuu). 3oau, eenu. dppexm Tunoans. Koaeynayus. Cunepeszuc. [lpumepvl KOAIOUOHBIX cucmem 8
NOBCEOHEeBHOU IHCUSHU.

DNeKTpoauTHYeCKass JAucCoUuanus. OnekTponuTshl. Monel (katuoHel U aHuOHBI). CreneHb
muccouuanui. CunpHble W Cialble 3JIEKTPOJUTHL, OCOOEHHOCTh HX aAucconuanuu. OmnperneneHue
BOKHEUIIINX KJIACCOB HEOPTAaHMYECKUX COCIWHEHWU (OKCHIOB, KUCJIOT, OCHOBAaHUN W COJIEH) B CBETE
TEOPUU DBJIEKTPOIUTHYECKON aucconumanuu. Juccoumanus Boabl. KuciaoTHOCTh cpebl (KHCIOTHAs,
HEWTpajbHAs W IIeJIoYHas cpeaa). Bomopoasslid mokaszatenb. pH pacTBopa Kak IOKas3aTelb
KHCIIOTHOCTH cpeibl. UHIuKaTophl (YHHBEpCATbHBIN, JIAKMYC, METUIIOpaHXK U (peHondTanenH).

2.2. XumMHn4ecKkue peakuuu



VYpaBHEHHs XMMHMYECKMX peakUUil M pacueTbl 1O HHUM. Pacduer MOJIApHOM Macchl BEIECTBA.
BreruncneHus mo XMMHYECKUM YPaBHEHHSM KOJIMYECTBA, 00bEMa, MAcChl BEIIECTBA IO KOJIUYECTBY,
00bEMY, Macce peareHTOB MU MPOIYKTOB PEaKIUH.

XuMHYECKUE peakuu. ' oMOreHHble U rereporeHHsle peakiuu. CKOpoCTh peakuy, €€ 3aBUCUMOCTb OT
pa3nuyuHbIX (AKTOPOB: MPHUPOILl PEArHPYIOIIUX BEIIECTB, KOHLEHTPALUU pPEardpyrollux BellecTB,
TeMIIepaTypbl, IUIOIIAAM PEAKUMOHHOW IIOBEPXHOCTH, Hanuuus Karanusatopa. Karamus. Ponb
KaTaJIn3aTOPOB B IIPUPOJE U MPOMBIILIEHHOM IIPOU3BOJCTBE.

OOpatumocTh peakuuidl. XHWMHUYECKOE€ PAaBHOBECHUE U €ro CMEUICHHE NOJ JCHCTBUEM pPa3IUYHBIX
(akTOpOB (KOHIIEHTpALIMS PEareHTOB WM MPOJYKTOB PEAKIINHU, JaBJICHHE, TEMIIepaTypa) sl CO3AaHus
ONTUMAJIbHBIX YCIOBUM IIPOTEKAaHUs XUMUYECKUX ITpoueccoB. IIpunnun JlelllaTense.

Peaknmm B pacTBOpax S3IEKTPOIUTOB. Peakiimu HOHHOrO OOMEHa. YCIOBHS IMPOTCKAHHS PEaKIUil
nonHoro ooMeHa. KauectBennsie peakiuu. [loHsaTHE 00 aHATUTHYECKON XUMHUH.

I'maponus cosneid. ['maponn3 no KaTHOHY, IO aHUOHY, 110 KATHOHY U IO AaHUOHY. Peakuus cpelibl BOJAHBIX
pactBopoB conedi. OOpaTuMblii W HEOOpaTUMBIA TUAPONM3 coyield. 3HaueHue TUAPONIM3a B
OMOJIOTrMYEeCKUX OOMEHHBIX MpOIleccax.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Ipouecchl okucieHnuss U1 BOCCTaHOBIEHUS. OKUCIUTEND
U BOCCTAHOBUTENb. TUNUYHBIE OKUCIUTEIM M BOCCTAHOBUTENHU. [ anveanHuueckue 2s1emMeHmvl U
akkymyasamopel. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMM B IPHUPOJAE, IPOU3BOJICTBEHHBIX
rpoueccax M KU3HEJECSATENIbHOCTH OpPraHU3MOB. DJIEKTPOJIM3 pacTBOPOB U paciuiaBoB. lIpumMeHenue
AJEKTPOJIN3A B IPOMBIIIJIEHHOCTH.

JMemoncrpanun. 25(1)1. Paznuunsie dopmbr Ilepuonnueckoit cucremsr JI. U. Menneneesa. 26(2).
[Tonyuenue u nepexpucramnusanus noauaa ceunua (II) («zonoroit noxaw»). 27(3). Dbdexkr Tunmans.
28(4).  DAEKTpPONMpPOBOAHOCTH  PACTBOPOB  ANEKTPONUTOB.  29(5).  3aBUCHMOCTb  CTENEHU
JIEKTPOIUTUYECKOHN JHCCOLMAMN YKCYCHOM KMCIOTHI OT pa3baBieHus pactBopa. 30(6). OnpeneneHue
KHCIIOTHOCTH Cpefibl C MOMOIIbI0 yHHBepcanbHOro uHaukaropa. 31(7). Ilpumepsl peakiuii MOHHOTO
oOMeHa, uaymmx ¢ oOpa3zoBaHHeM ocaaka, raza win Boabl. 32(8). 'maponus coneit. 33(9). Menno-
[UHKOBLIN TAJILBAHUYECKUU

aneMeHT. 34(10). 3aBUCUMOCTh CKOPOCTH PEAKLIMU OT MPUPOIBI BEIIECTB HAa MPUMEPE B3aUMOECHCTBUS
pPacTBOPOB Pa3IMUYHBIX KUCJIOT OJMHAKOBOM KOHLEHTPALMU C OJMHAKOBBIMM KyCOUKaMH (IpaHyJaMu)
[IMHKAa U OJMHAKOBBIX KYCOUKOB Pa3HBIX METAIJIOB (MarHus, IIMHKA, >KeJe3a) ¢ PacCTBOPOM COJISTHON
kucnoThl. 35(11). 3aBHCHUMOCTH CKOPOCTH pEaKUMU OT KOHIIEHTPALUKM PEarupyroluxX BelIeCTB U
TEMIEpaTyphbl Ha MPUMEpPE B3aUMOJICHCTBUSI PACTBOPOB CEPHOM KHCIOTHI C paCTBOpaAMHU THOCYIb(aTa
HATpUsl Pa3NUYHON KOHIIEHTpaluu u TemrepaTypbl. 36(12). 3aBUCHMOCTb CKOPOCTH pPEaKIUH OT
KaTajgu3aTopa Ha TpUMEpEe pa3IoKEeHHs TMEpPOKCHAAa BOAOPOJAa C IOMOIIBI0 HEOPraHUYECKUX
KaTaJnu3aTopoB U MPUPOIAHBIX 0OBEKTOB, COJEPKAIIMX KaTanasy.

JlabopaTopuble onbIThl. 12(1). Bomopoausrit mokazarens. 13(2). [lpu3naku npoTeKkaHusi XUMHIECKUX
peaknuii. 14(3). YcnoBus mporekaHusi peaknuii moHHOTO oOmeHa. 15(4). KauecTBeHHBIE peakiuu.
16(5). OkucnuTenbHO-BOCCTAaHOBUTENbHBIE peakiuu. 17(6). CkopocTs xumuyeckoi peakmuu. 18(7).
XUMHUYECKOE PAaBHOBECHE.

1 B ckoOkax ykazana Hymepanus uis 11 kiacca.

2.3. Heopranuveckasi XuMusi

Knaccudukanus HeopraHMUeCKUX BEIIECTB.

IIpocTeie BemecTBa — HeMeTaIbl. PU3HMYECKHE CBOMCTBA HEMETAIUIOB. AJIOTPONUSA. XHUMUYECKUE
CBOMCTBAa HEMETAIJIOB Ha IMpuMepe TrajioreHoB. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA
BOJOPOJa, KHCIOpOJa, TaJoreHoB, cepbl, a3oTa, ¢ocdopa, yriepona, kpemHusa. BizaummopeiicTBue c
METaJUIaMH, BOJIOPOJOM U IPYTMMHU HeMeTaiuiamu. HemeTamisl kak THIMYHbIE OKHUCIIUTEIH.
CBoiicTBa HEMETANIOB KAK BOCCTAHOBUTENCH.

IIpoctele BemectBa — Metawibl. llomoxenue meramwioB B Ilepuogudeckon cucreme. dusznueckue
cBoiictBa MeraoB. OOmme cBoiictBa MeTamioB. CriaBel. XHUMHYECKHE CBOWMCTBA METAJUIOB.
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OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE CBOICTBA METAJJIOB TJIABHBIX W MOOOYHBIX MOATPYNN (MeIb,
xKene30). BzaumopelicTBe METAUIOB € HEMETaUIaMH, BOJOW, KHCIOTaMH M pPacTBOPAMH COJIEH.
DONEeKTpOXUMHYECKUN ps HanpsbkeHuidl metaiioB H. A. bekeroBa (psia CTaHIApPTHBIX 3JIEKTPOIHBIX
noteHuuano).Okpacka IIaMEeHHU COEIMHEHUSIMU METAJLIOB.

Koppo3usi MerannoB Kak OKHCIMTEIbHO-BOCCTAHOBUTENBHBIM mporecc. Buabl kopposzun. CrocoOsl
3aIUTBI METAJJIOB OT KOPPO3HH.

Meramnel B npupogne. Ilomyuenne wmeramnoB. Mertamnyprus. YepHas M LBeTHas MeTaLUIyprus.
IIpon3BoaCTBO UyryHa, aIFOMUHUSL.

Hemoncrpanuun. 37(13). BzaumoseiictBue 6pomMHOI BoJbI ¢ noauaoM kanus. 38(14). Bzaumoeiictue
aimoMuHus ¢ nojaoM. 39(15). BzaumopeiicTBue Meiu ¢ KOHIEHTPUPOBAHHON a30THOM KucioToi. 40(16).
AsroMoTepMUs.

JlabopaTopuble onbIThbl. 19(8). O3nHakomieHue co cBodcTBamu HemeTtaioB. 20(9). BwitecHenue
raJIoreHOB M3 pacTtBOpoB mx coseit. 21(10). O3HakoMiieHHE CO CBOMCTBAMH METAJJIOB M CILIABOB.
22(11). Okpacka miaMeHH COJISIMH METaJIJIOB.

2.4. XumMHuS U JKM3Hb

HayuHble MpUHIUIIBI OpraHU3alMi XMMUYECKOT0 IPOM3BOACTBA. [Ipou3BOACTBO CEpHON KUCIIOTHI.
Xumust u sHepretuka. [IpupoaHble UCTOYHHMKHM YriieBoaopoaoB. HedTs, ee coctaB u nepepaboTka.
[leperonka u kpexkunr HepTH. Hedrenponykrel. [lonarue o mupommse u pudopmunre. OKTaHOBOE
yucno OensmHa. OxpaHa OKpyXaromied cpensl mnpu HedrenepepabOoTKe W TPaHCHIOPTUPOBKE
HedTenpoaykToB. [IpupoaHbIii 1 momMyTHEIA He()TSAHOW ra3bl, UX COCTaB M MCHOJIb30BaHUE. TOIUIMBO,
ero BuABL. TBepable BUIBI TOILIMBA: APEBECHHA, JIPEBECHBINA, OYpbli W KaMEHHBIA yrolib, TOpQ.
AnbTEpHATUBHBIE HCTOUHUKH YHEPTUU.

XuMmus 1 300poBbe. XuMus nuiy. PanmonansHoe nutaHue.

XuMmus u 370poBbe. XuMus nuiiy. PanimonansHoe nutanue. [luuesvie 006asKu.

JlekapctBeHHble cpencTtBa. Ilonatue o ¢apmaneBTHueckoi xuMuu U (papmakosoruu. Jlekapcrsa:
MIPOTUBOBOCIANIUTENbHbIE  (Cylb(aHUIaMHUAHbIE  TMpenaparbl,  AHTUOMOTUKH),  AHAJIBIETUKHU
HEHapKOTUYEeCKHEe (aclMpuH, aHAJIbIMH, MapaleramMoil) M HapKOTUYECKUE, BSIKYIUE CpPEICTBa,
crepounnbie. ['opmoHbl. ®DepMeHTHI, BUTAMUHBI, MUHEpajibHble BOAbL. [IpoOiembl, CBA3aHHbBIE C
MIPUMEHEHHUEM JIEKAPCTBEHHBIX IpernapaToB. BpenHble NpUBBIYKY U (PaKTOPBI, pa3pylIatolIie 310pOBbE
(kypeHue, ynorpebyieHue aaKorossi, HApKOMaHHUs).

Kocmernueckue u napromepHbie CpeiCcTBa.

beitoBas xumus. Motone u uyuctsmue cpeactsa. Msuto. CrupanbHble nopoiiku. OtOenuBaTeny.
CpenctBa nuuHoOM ruruensl. Cpedcmea 60pbobl ¢ ObIMOBLIMU HACEKOMBIMU. penenemyl, UHCEeKMUYUOLL.
[IpaBuia 6e3omacHOl pabOTHI C €AKUMHU, TOPIOYMMHU U TOKCUYHBIMH BEILIECTBAMU, CPEACTBAaMH ObITOBOI
XUMHH.

Xumuss B ctpoutenbcrBe. ['mnc. M3Bects. Llement. beron. [lon6op onTUMalbHBIX CTPOUTENBHBIX
MaTepUajIoB B MPAKTUYECKOU EATEIbHOCTH YeIOBEKa.

XuMHUs B CeIbCKOM Xo3siiicTBe. MuHepaibHble M OpraHuueckue ynoOpeHus. CpencTBa 3alUThI
pacTeHui.

Heoprannueckue matepuansl. CTEKIIO U KEpaMUKa.

IIurmMeHThI ¥ KpackH.

XuMug U 3Kojnorus. XUMHUYECKOE 3arps3HEHHE OKpYXaroulel cpeasl M ero mnocieactsus. OxpaHa
ruzapocdepsl, MOUBbI, aTMOC(EPHI, (PIOPbI U hayHBI OT XUMUUECKOTO 3arpsi3HEHNS. «3eJIeHas» XUMUSI.
Metoasl HayuyHoro mno3HaHus. Mcrounukm xummueckoil uHdpopmanuu. Ilouck wunHdopmanuu mno
Ha3BaHUAM, HJIEHTU(]UKaTopaM, CTPYKTypHbIM (opmynam. HaOmronenue, omnucaHue, U3MeEpeHUe,
runoresa. [Touck 3akonomepHocTel. HayuHblil skcriepuMeHT. MoaennpoBaHue XUMHYECKUX MPOLECCOB
U SIBJICHUM, XUMUYECKUN aHAJIN3 U CUHTE3 KaK METO/bl HAYYHOI'O ITO3HAHUS.

Jdemoncrpanun. 41(17). Monenb «KUISIIETO CHOSI.
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JladopaTopusblie onbIThl. 23(12). O3nakomienne ¢ HehThIO U HeTenmpomaykTamu. 24(13). 3HaKOMCTBO
C MHHEPAIbHBIMU YIOOPCHHUSIMHA U U3YYEHUE UX CBOICTB.

2.5. Tunel pacyeTHBIX 32124

1. HaxoxneHue MOJIEKYIApHOH (GOpMysbl Ta3000pa3HOrO yriieBOAOPOAa IO €ro IJIOTHOCTH H
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJAILUX B €r0 COCTAB.

2. Haxoxaenue MosieKyIsipHON (OopMyIIbl ra3000pa3HOro YriieBOI0PO/a MO MPOJAYKTaM CrOpaHusl.

3. Haxoxenue MoieKkyIspHOW (OpMyJibl OpraHMYECKOro BEIIECTBA MO €ro IJIOTHOCTH U MacCOBBIM
JIOJISIM JIEMEHTOB, BXOJAIIMX B €r0 COCTaB, WM 110 TPOJYKTaM CIrOpPaHUS.

4. PacueTbl MaccOBO# 101 (MacChl) XMMHUYECKOTO COETMHEHUS B CMECH.

5. Pacuetsl mMacchbl (0ObeMa, KOJMYECTBA BEIIECTBA) MCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIUH 110
U3BECTHOM Macce (00beMY, KOJIMYECTBY BELIECTBA) PEAr€HTOB UJIU MPOAYKTOB PEAKIIMH.

6. PacueTbl 00bEMHBIX OTHOILICHUH ra30B IPU XUMHUYECKUX PEAKIIUSX.

7. Pacuetsl Macchl (00beMa, KOIMYECTBA BELIECTBA) MPOAYKTA PEaKIIMU, €CIIH OJHO U3 BEIIECTB JaHO B
BH/JIE PACTBOPA C ONPEIECIEHHON MaCCOBOM J10JIei paCTBOPEHHOI0 BELIECTBA.

2.6. Tembl IpakTHYECKUX PadOT

1. IIpakTuyeckas padora Ne 1 (10 kinacc). Pacmo3HaBanue miacTmacce.

2. lIpakTuyeckas padora Ne 2 (10 kiaacc). PacriozHaBaHue BOJIOKOH.

3. IMpaktuueckass padora Ne 1 (11 kJjacc). Pemenue SKCIeprMEHTaNBHBIX 337a4 IO TEMeE
«XVMMHYECKHUE PEAKLIHI.

4. IlpaxkTuueckas padora Ne 2 (11 kaacc). [Toxyuenue MmegHOTO Kynopoca.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 kiacc (2 yac. B Hee110, 68 1ac. B roa)

Ne Tema KoanuecTBO
n/n 4acoB
1. OcCHOBHBIE TIOHATHS OPraHUYECKON XUMUU 8
2. YrneBogopoast 18
3. Kucnopoacoaepxaniye opraHu4eckue CoeTMHECHUS 18
4, VYriaeBoasl 6
5. A3oTcoaepkaiye CoeTMHEHUS 10
6. BricOKOMOIIEKYIISIpHBIE COEAMHEHUS 8
Hroro 68
TEMATHYECKOE IINTAHUPOBAHUE
11 kaacce (2 yac. B HexeJ10, 68 4ac. B roa)
Ne Tema KoanuecTBO
n/n 4acoB
1.
Crpoenue BelecTsa 6
2.
XUMUYECKUE PeaKINU 6
3.
HemeTamnnl 18
4,
MerTamint 18
> TeopeTnueckoe onMcaHue XUMUYECKUX PEAKIUI 10
6.
XUMHUA U KA3HD 10
Hroro 68
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