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HOACHHUTEJBHAS 3AIINCKA

Pabouast mporpamMma mo XUMHH Ha YPOBEHb CpenHero odiiero oOpa3oBaHMs COCTABICHA HA OCHOBAHHMM NMPHMEPHOH MPOrpaMMbl CpefHero odrero
o0OpaszoBaHUs IO XMMHH, pa3paboTaHa B COOTBETCTBHU ¢ TpeOoBaHusAMH PenepasbHOr0 rocyIapCTBEHHOr0 0Opa3oBaTeIbHOTO CTAHAAPTa CPEIHEro
obmero obpazosanus (nanee — ®I'OC COO) x cTpykType OCHOBHOH 0oOpa3oBaTeNbHOMN mporpamMmbl, PenepanbHbiM 3akoHOM «O0 oOpasoBaHuy B
Poccwiickoit @enepaunn» ot 29 nexabpst 2012 r. PabGouast nmporpamma o xumun 11t 10-11-x kmacco cootBercTByer @I'OC cpemHero moiaHOro
obmmero obpa3oBaHus, COCTaBJIeHA Ha OCHOBe lIpuMepHOIl mporpaMMbl CpemHero mojHoro odiiero obpazoBaHusi Mo XxuMuu (0a30BbIH YPOBEHB) U
aBTOpcKOl paboueit mporpammbel M.H. AdanaceeBoii «Paboume mnporpammer. Xumms. 10-11 kmaccel. Pabowast mporpamMma OpHEHTHpOBaHa Ha

ucnons3oBanue yueOHukos: I'.E. Pymsutuc, @.I'. ®enpaman «Xumus» 10 u 11 knace, m3natensctBo «lIpocsemenney», 2018 rox u paccunrtana Ha 36

yacoB B 10-Mm kiacce, u 34 yaca B 11 xiacce. [Iporpammoii mpenycMOTPEHO MPOBEACHNE KOHTPOJIbHBIX H MPAKTUYECKUX PadoT.

Pabouas nporpamMmMa 1no XMMuHM CoCTaBji€Ha Ha OCHOBE:!

(byHIaMEHTaIBHOTO sifpa 00Iero o0pa3oBaHuUs,
denepanbHOroO roCyAapCTBEHHOTO 00Pa30BaTEIbHOIO CTAHAAPTA CPEAHEro 00IIero oopa3oBaHMms;
NPOTPaMMbI Pa3BUTHSI YHUBEPCAIBHBIX yUEOHBIX NEHCTBHIA,

nporpaMmbl 1yXOBHO-HPABCTBECHHOT'O PA3BUTUA U BOCITUTAHUA JINTHOCTHU.

HzydeHne XMMUK HA YPOBHE CPETHETO O6H.I€FO O6DaSOBaHI/I$I HAIIPABJIEHO HA JOCTHKEHIE LEJIEeH;

OCBOEHHE 3HaHUIl O XMMHUYECKOH COCTaBJISIIOLIEH €CTeCTBEHHO-HAy4YHOW KapTUHBI MHUpPA, BAKHEHIIMX XUMHYECKUX MOHATHUSAX, 3aKOHaX U
TEOPUSIX;

OBJIAACHUC YMCHUAMU TMPUMCHATD MOJIYYCHHBIC TAHHBIC OJIA 00BICHEHHUA pa3H006pa3HbIX XUMHYECKUX SIBJIEHUI U CBOMCTB B€IICCTB, OLICHKH
PO XUMHWH B Pa3BUTUHU COBPEMECHHBIX TEXHOJIOTHH U MOJIYYCHHUHU HOBBIX MATCPUATIOB,

Pa3BUTHE TMO3HABATCIIbHBIX HHTCPECOB H HUHTCIUICKTYAJbHBIX criocoOHOCTEl B nponecce CaMOCTOATCIIbHOIO HpI/IO6peTeHI/I$I XUMHYCCKHX
3HAHUH C UCMHOJIb30BaHHUEM Pa3JINYHbIX HCTOUYHUKOB I/IH(I)OpMaLII/II/I, B TOM YHUCJIC KOMIIBIOTEPHBIX

BOCIIUTaHUEC Y66)KI[GHHOCTI/I B MO3UTHUBHOU pojin XUMHUHU B KHU3HHU COBPEMECHHOTO O6H_[eCTBa, HeO6XOI[I/IMOCTI/I XUMHUYCCKU T'PaMOTHOTO
OTHOLIEHHSI K CBOEMY 3[I0POBBIO U OKPYIKaroLIeit cpene;

MNPUMEHEHUEC TIOJYYCHHDBIX 3HAHUN U YMeHI/Iﬁ JJIA 6630HaCHOFO HCIOJIb30BaHUs BEIICCTB U MAaTCPUAJTIOB B 6bITy, CeTbCKOM XO3SIICTBE W Ha
MPOU3BOACTBE, PCIICHUA MPAKTHUYCCKUX 3aaa4 B HOBCGI[HGBHOfI KU3HU, NPCAYTIPECKIACHUA $IB.]'IeHI/II\/'Ij HAaHOCAIIUX BPEA 34O0POBbIO YUCJIOBCKA U
OKpy>Karolleu cpene.



HJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YUEBHOI'O ITPEJMETA

./Iulmocmublepezyﬂbmambl OCBOCHUS MPOrpaMmbl yqe6Horo NpeaAMETa OTPaXKarOT:

DopMHUpPOBAaHUE YYBCTBA FOPAOCTH 3a POCCUNCKYIO XUMHUYECKYIO HAYKY.

Bocnuranne OTBETCTBEHHOE OTHOLICHHUS K MPHPOJE, OCO3HAHHE HEOOXOOUMOCTH 3alIUTHI OKPYKAIOLIEH Cpeabl, CTPEMJICHHE K 310pPOBOMY
o0pasy KU3HH.

ITonroroBka K OCO3HAHHOMY BBIOOPY MHAMBHIYAJIbHONH 00pa30oBaTeIbHON HITH MPOGECCHOHAIBHON TPASKTOPHHL.

YMeHHe ynpasisiTh CBOEH O3HABATEIBHOMN A€ TENBHOCTHIO.

Pa3ButHe roTOBHOCTH K PELICHUIO TBOPUECKUX 3a7a4, YMEHHUS] HAXOIUTh a/IeKBATHBIE CIIOCOOBI MOBEACHUS U B3aUMOJECHCTBUS C APTHEPAMHU
BO BpeMs yueOHOH 1 BHEYyUeOHO! NeATeNbHOCTH; CITOCOOHOCTH OLICHUBATh MPOOJIEMHbIE CUTYyalluH U ONEPATHBHO MPUHUMATh OTBETCTBEHHBIE
pelIeHns B Pa3IMYHbIX MPOAYKTHBHBIX BUAAX NESATENbHOCTH (ydeOHas, MMOMCKOBO-HCCIENOBATENbCKAsA, KIyOHAs, MPOEKTHAs, KPY)KKOBas H
T.11.). PopMHUPOBaHKE XUMHUKO-3KOJIOTUYECKONU KYJBTYPBI, SBISIOMEHCS COCTABHON YaCThIO 3KOJIOTMYECKOW M OOIIeH KYJIbTYPhl H HAYYHOTO
MHPOBO33PEHUS.

Memanpeomemmnuie pe3y1bmanpl OCBOSHUS IPOTrPaMMBbl yueOHOTO MpenMeTa:

1.

Ucnonp3oBaHne yMEHMH ¥ HaBBIKOB PA3JINYHBIX BHUIOB I103HABATEIBHON MEATEIBHOCTH, NPHMEHEHHE OCHOBHBIX METOJOB IO3HAHUS
(cucTeMHOMH(OPMALIMOHHBIA aHAJN3, MOACTHPOBAHNE) JUISI U3YUEHHSI PA3IMYHBIX CTOPOH OKPYXKaroIell NefiCTBUTEIbHOCTH.

Hcnonb3oBaHne OCHOBHBIX HHTEJUIEKTYAJbHBIX OINEpaldil. aHalW3, CHHTE3, CpaBHEHHe, oOoOuieHwe, cucreMarusanusi, (OpMyJIHpOBaHUE
THIIOTE3, BbIIBJIIEHUE TPUIHMHHO-CIIEICTBEHHBIX CBsI3€H, MOMCK aHAJIOTOB, TIOHUMAHHE MPOOIEMBI.

YMeHHne reHepupoBaTh HAEH U PACIIPENEISITh CPEICTBA, HEOOXOMUMBIE ISl MX PeaTU3alliu.

YMeHne u3BIeKaTb WHPOPMALMIO M3 PA3IMYHBIX HCTOYHHMKOB, BKJIFOYAs CPEACTBA MAacCOBOW HWH(OPMALMH, KOMIAKT-TUCKH y4eOHOTO
Ha3HaueHUs, pecypcbl MHTEpHETa, yMeHHe CBOOOIHO MOJIb30BATHCS CIOBAPSMHU PAa3JIMYHBIX TUIIOB, CIIPABOYHON JIUTEPATYPOH, B TOM YHUCIIE U
Ha 3JIEKTPOHHBIX HOCUTENSX; COOII0AaTh HOPMBI HHYOPMALIMOHHON U30MPATEIbHOCTH, STHKH.

YMeHHne NOoJb30BaThCS HA MPAKTHKE OCHOBHBIMHU JIOTHYECKUMH NMPUEMaAMHU, METOAMH HAOIONEHHS, MOJACTUPOBAHMS, OOBSICHEHHUS, PEIlEHHS
npobieM, IPOTHO3UPOBAHUS U JIP.

YMeHust OObACHATH SIBICHUS U IPOLIECCHI COLMATIBHON NEHCTBUTEIPHOCTH C HAYYHBIX, COLHMAIBHO-PHUIOCO(CKHUX MO3ULUH;, paCCMAaTPHUBATh UX
KOMILIEKCHO B KOHTEKCTE CIOKHMBIINXCS PEATHA U BO3MOXKHBIX ITEPCIIEKTHB.

YMeHHsI BBIOJHITH MTO3HABATENbHBIE U MPAKTHYECKHUE 3aaHHsI, B TOM YHCIE C UCIOJIb30BAHUEM IPOEKTHOH AEATENbHOCTH HA YPOKax U B
JNOCTYITHON COLIMAIIBHON MPAKTHKE.

YMeHHe OLICHMBATh C TMO3UIMHA COLMAJIbHBIX HOPM COOCTBEHHBIE IOCTYIKH U IMOCTYNKH IPYTHX JIOAEH; YMEHHE CIyIlaTb COOeCeqHHKA,
MOHMUMATh €r0 TOYKY 3PEHHUs], IPU3HABATH MIPABO IPYTOro YeJIOBEKa HA HHOE MHEHUE.



npeomemmbole pe3y/ibHanol:

BrinyckHuk Ha 6a30BOM YPOBHE HAYUUTCSI:
1) packprIBaTh Ha MPUMEPAX POJIb XUMHH B (POPMUPOBAHUN COBPEMEHHOW HAYYHON KaPTHHBI MUPA U B MPAKTHUECKON AEATEIBHOCTH YEJIOBEKA,

2) IeMOHCTPHPOBATH Ha MPUMEPAX B3aUMOCBS3b MEXKIY XUMUEH U APYTUMH €CTECTBEHHBIMU HAYKaMH;

3) packpbIBaTh Ha MPUMEPaX MOJIOKEHHS TEOPHH XUMUYecKoro crpoeHust A.M. bytneposa,

noHUMaThb pusndeckuii cmbica Ilepuonuueckoro 3axona J[. M. Menneneesa 1 Ha €ro OCHOBE OOBSICHATh 3aBUCHMOCTh CBOMCTB XMMHUYECKUX 3JIEMEHTOB
1 00pa30BaHHBIX MU BEIIECTB OT 3JIEKTPOHHOTO CTPOSHHSI ATOMOB;

4) 0OBSACHATH MPUYUHBI MHOTOOOPA3Msl BEIIECTB HA OCHOBE OOIIMX MPEICTaBIeHH 00 X COCTaBe W CTPOSHUH,

5) IpUMEHATh MpaBUIIa CHCTEMATHYECKOH MEKAYHAPOIHON HOMEHKJIATYPhI KaK CPECTBA PA3INYCHUS U HASHTU(UKALIUH BELIECTB 10 UX COCTaBY U
CTPOCHHUIO;

6) COCTaBJISITh MOJIEKYJIIPHBIE M CTPYKTYPHBIE (POPMYJIbI OPTaHMYECKUX BEIECTB KaK HOCHTEJeH NHPOPMALIUN O CTPOCHUH BELIECTBA, €r0 CBOMCTBAX
U IPUHAUICKHOCTH K OTPENETICHHOMY KJIACCY COSIMHEHUH,

7) XapakTepH30BaTh OPraHUYECKHE BELIECTBA MO COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTAHABIMBATh MPUIHMHHO-CIIEICTBEHHBIE CBA3H MEXIY JaHHBIMH
XapaKTEPUCTUKAMH BEIIECTBA,

8) MpUBOIUTH MPUMEPBI XUMHUYECKUX PEAKLINH, PACKPBIBAIOLINX XaPaKTEPHbIE CBOWCTBA TUITMYHBIX NMPEICTABUTEICH KIIACCOB OPraHUYECKUX BEIECTB
C LEJBbI0 UX HASHTH(UKALNN 1 OOBSICHEHUS O0NACTH MPUMEHEHHS,

9) IpOTrHO3MPOBATH BO3MOKHOCTH MPOTEKAHUA XUMUYECKUX PEAKIil HA OCHOBE 3HAHHI O TUIIAX XUMHUYECKOH CBS3U B MOJIEKYJIaX PEareHTOB U HX
PEaKIMOHHON CIOCOOHOCTH,

10) ucnosp30BaTh 3HAHUSI O COCTABE, CTPOSHUH M XMMUYECKUX CBOHCTBAX BELIECTB sl O€30MaCHOTrO MPUMEHEHUS B IPAKTHYECKON NEATENbHOCTH;
11) BnameTs npaBuiaMu 0€30MacHOrO OOpAIEHHs ¢ €IKUMH, TOPIOYUMH M TOKCHYHBIMHU BEILECTBAMH, CPEICTBAMH OBITOBON XUMHUM;

12) npencraBisaTh MyTH peLISHHs INIOOANBHBIX MPOOJIEM, CTOSIINX MEPE YEIOBEUECTBOM: SKOJOTHUECKHX, SHEPTETHIECKHX, CHIPEBBIX, U POJIb
XUMHH B PELICHUH 3TUX MPoOIeMm.

BeinyckHuk Ha 6a30BOM YPOBHE MONYYUT BO3MOKHOCTh HAYYHTHCS:

1) mnmroCTpUpPOBATh HA MPUMEPAX CTAHOBJIEHUE U SBOJIOLMIO0 OPraHUYECKONH XUMHH KaK HAYKH Ha Pa3IMYHBbIX HCTOPHUYECKUX TAIaxX €€ Pa3BUTHS,

2) UCTIONB30BATh METOJIbI HAYYHOTO TIO3HAHMS ITPH BHIMOJIHEHUH MTPOEKTOB U YUeOHO-NCCIIENOBATENIbCKUX 3a1a4 MO U3YUEHHIO CBOICTB, CIIOCOOOB
MOJIy4EHHUS U PACTIO3HABAHMS OPTAaHUYECKHUX BEILECTB;

3) OOBACHATH IPUPONY U CIIOCOOBI 0OPA30BAHUS XUMHUYECKOH CBS3U: KOBAIEHTHOH (IOJISIPHOM, HETIOJIIPHOH ), HOHHOW, METAJUTHUECKOH, BOJOP OTHOM —
C LIEJIBIO OTPENeNICHHSI XUMUYECKOH aKTHBHOCTH BEIECTB;

4) ycTaHaBIUBATh F€HETUYECKYIO CBSI3b MEXKAY KJIACCAMH OPraHMYECKHX BEIECTB /Ui 0OOCHOBAHMS MPUHLUITHAIBHON BO3MOKHOCTH TIOJTYYEHUS
OPTaHUYECKUX COSNMHEHUH 3aJaHHOTO COCTaBa M CTPOCHUS,

5) ycraHaBiIMBaTh B3aUMOCBSI3H MEXIY (PaKTaMU M TEOPUEH, MPUIMHON U CIEICTBUEM MTPU aHAJIN3€e MPOOJIEMHBIX CUTyauni 1 00OCHOBaHUU
MPUHUMAEMBIX PELIEHUH HA OCHOBE XUMUYECKUX 3HAHUM.



6) IpUMEHATDb NPaBUJIa TEXHUKH 0€30MaCHOCTH B KaOMHETE XMMHHY,

7) UCTIONB30BaTh U MO3HAHUS OKPYIKAFOIIEro MUPA Pa3IMYHbIX METONOB (HAOIIOACHNE, N3MEPEHHUE, OIbIT, SKCIIEPUMEHT, MOACSITUPOBAHHE U 1Ip. ),
8) MpUMEHEHUH NMPAKTHYECKUX U JaOOpaTOPHBIX PabOT M HKCIIEPUMEHTOB JIJIs TOKA3aTEIbCTBA BbIIBUTAEMBIX IPEATIONOKEHHUH; OITMCAHIH
Pe3yJIbTaTOB 3TUX PadoT;

9) pacnio3HaBaTh XUMHUECKHE BEIECTBA M0 XapaKTEPHBIM MPHU3HAKAM,;

10) mpoBOAUTE pacueTsl HA OCHOBE YPAaBHEHUH PEaKIMii, YMEHHH BBIUUCIIATE. KOJUYECTBO BEIIECTBA, 0OBEM MM MACcCy IO KOJUYECTBY BEIIECTBA,
00BEMY MIT Macce PeareHTOB 1 MPOAYKTOB Peakiy (HaXOOUTh 00BEM ra3a 1o KOJHMUYECTBY BEIECTBA, MacCe TN OOBEMY OHOTO U3 PEareHTOB WIIH
MPOAYKTOB PEAKIINN),

11) y3HaBaTh OCHOBHBIE HAMPABJICHUS PA3BUTHS XUMHH.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJJMETA

Pabouas mporpamma yueOHOTO mpeaMera XUMHH 00eCeunBaeT MPeeMCTBEHHOCTh OOYYeHHsI ¢ MOATOTOBKOH OOyYaromuXcsl Mo mporpaMmmam
ocHOBHOrO obmero obpaszoBanusi. OOpasoBarenbHas 00gacTh « XUMHsD» MPENCTABISIET OOHY M3 0a30BBIX KypcoB obmero obpasosanus. Ee ponb B
cHCTEeMe IIKOJbHOro 00pa3oBaHusl 0OyCIIOBJIEHa 3HAUYEHHEM HAayKH XMMHUU B TIO3HAHUM 3aKOHOB IMPHPOABI M MaTepHAIbHOH u3HM obOmectsa. bes
XUMHUYECKUX 3HAHUI CErofiHs HEBO3MOXKHO MPEICTAaBUTh HAYYHYIO KApPTHHY MHpA, TaK KaK OKPYKAIOIIMA MHUP - 3TO MHpP OpPraHHYECKHX H
HEOPraHUYECKUX BEILIECTB, MPETEPIICBAIOLINX PAa3JIMYHbIe MPEBPALICHMUs, JIeKAI[He B OCHOBE MHOTHX SIBICHHN MPHPOAbl. XUMUYECKUE MPOLECCHI
Jie’KaT B OCHOBE MHOTOYHCJICHHBIX IMPOM3BOACTB, MPOAYKLHS KOTOPBIX IIHPOKO MpUMEHsieTcss B ObiTy. YMenoe oOpaiienune. C XUMHYECKUMHU
BEIIIECTBAMH B MTOBCEAHEBHOH JKU3HU yOepeKeT UeioBeKa OT HaHeCeHHs yiepOa cebe, 4eI0BeYeCTBY, MPUPOIE B LIETOM.

IleHHOCTHBIE OPUEHTUPHI COAEPKAHUS Y4eOHOTO MPeIMeTa «XUMHUS» HapaBIeHbl HA (POPMHUPOBAHKE Y YUAIIMXCS [IETOCTHOTO MPEACTABIICHUS
00 OKpy’KaroIIeld MUpe KaK O €IUHOW CaMOPEryJUPyeMOH CHUCTeMe, I'Zie YeJIOBEK M €ro AESTEIbHOCTh NMPENCTaBIIEHbl KaK YacTb 3TOH CHCTEMBI,
KOTOpasi CyIIeCTBYeT B COOTBETCTBHM C (PYHIAMEHTAJIbHBIMU 3aKOHaMH TPUPObl. [IOMUMO 3TOrO, BaXKHOU COCTABJISIIOUIEH CONEpsKaHUS XUMUU
SIBJISIETCS BOCTIUTAHUE OEPEKHOTO OTHOLICHHSI K IPUPOAE U SKOJOTHUECKU O€30MacHOrO MOBEICHUSI.

VYuyamuecs: TOKHBI YCBOUTh U MPUMEHSTh B CBOEU AEATEIbHOCTH OCHOBHBIC MOJOKEHUS XUMUYECKOW HAayKH, MOJYyYarOT MPEACTABICHHUE O
MHOTOO0Opa3uyl OPraHMYECKHX COSNMHEHWH M MX XMMHYECKHUX CBOMCTBAX, criocobax mosyueHus: u kjnaccudukanuu. OHU y3HAIOT O MPAKTUYECKOM
3HAYE€HUHU OPraHUYECKUX COEANHEHU I CeIbCKOrO XO35HCTBA, MPOU3BOJACTBA, MEAULIUHBI U YEJIOBEKA.

[Ipurumb 0TO0Pa OCHOBHOTO U TOMOJIHUTENILHOTO CONEPIKaHMSI CBSI3aHbI C MPEEMCTBEHHOCTBIO 1esIel 00pa30BaHUs HA PA3JIMYHBIX CTYIEHSIX
U YPOBHSIX OOYYE€HHsI, JIOTUKOH BHYTPUIIPEIMETHBIX CBsI3€H, a TaAK)Ke C BO3PACTHBIMU OCOOEHHOCTSIMH PAa3BUTHS yHAIIUXCS.

IIporpamma kypca xummun 10 kjacca oTpakaeT y4eOHBIH MaTepual B S5 KPYNHBIX pasgenax: «TeopeTmdeckne OCHOBbI OPraHHYECKOH XHMHNY,
«Knaccbl opranuueckux coeauHeHui. Yriesonopoab», «lIponsBonHble yrieBomopoaoB», «BemecTsa *KUBBIX KIeTOK», «OpraHudeckas XUMHH B
JKU3HU 4esioBeka». B kypcee 10 knmacca n3y4yaercss OpraHu4eckasi XMMusi, TEOPETHYECKYI0 OCHOBY KOTOPOMN COCTABJISIIOT COBPEMEHHAs1 TEOPUSl CTPOEHUs



OPraHUYEeCKUX COEAUHEHUN, IOKa3bIBAKOLIAs €IUHCTBO XHMHUYECKOrO, 3JIEKTPOHHOIO M NPOCTPAHCTBEHHOIO CTPOEHUs, SIBIICHHS W3OMEPUU U
TOMOJIOTHH, KJIacCH(HUKAIHs 1 HOMEHKJIATypa OPraHMYECKUX COEAMHEHUH. Bech Kypc opraHMYecKoi XMMHUU MPOHU3aH uieel 3aBUCUMOCTH CBOHCTB
BEIECTBA OT COCTaBa M CTPOEHHs, OT XapakTepa (PYHKIMOHANBHBIX TPYI, a TaK K& TeHEeTHYECKHX CBA3CH MeEXIy KJIaCCaMH OPTaHUYECKHX
coennHeHUil. B naHHOM Kypce comeprkarcs BaKHEHIIue CBeleHUs 00 OTHETbHBIX BELIECTBAX W CHHTETUYECKHX MaTepHaliax, O JIEKaPCTBEHHBIX
npernaparax, CriocoOCTBYOIHX (POPMHUPOBAHUIO 3OPOBOT0O 00pa3a KU3HU U OOIIEH KyJIbTyphl YeJIOBEKa. Y Yalrecs: JOJDKHbBI YCBOUTD U IIPUMEHSATD B
CBOEH [NEeSITEIbHOCTH OCHOBHBIC TOJOXKEHUS XUMHYECKOW HAyKH, MOJYYaroT MPEACTABICHHE O MHOrOOOpa3sHM OPTaHWYECKHUX COCOMHEHUH U HX
XUMHYECKUX CBOWCTBAX, Criocobax nmojydeHus u knaccudukanmy. OHH y3HAIOT O MPAKTUYECKOM 3HAUYEHUH OPTaHUMYECKUX COSIUHEHHH ISl CEIbCKOTO
XO035IICTBa, MPOU3BOACTBA, MEMULIMHBI 1 YenoBeka. Kypc «XuMusay» nMeeT KOMITIEKCHBIN XapakTep, BKJIIOYaeT OCHOBBI OOIIEH, HEOPraHUIeCKOW XUMHH.
I'maBHOI naeeit siBsieTcst co3naHue 0a30BOro KOMILIEKCA OMOPHBIX 3HAHUH 110 XMMUH, BBIPAYKEHHBIX B (JOPME, COOTBETCTBYIOIIEH BO3PACTY YUAILIUXCS.
Benywas posb B paCKpbITHH COAEpKaHUA Kypca XUMHU 11 kacca NpUHAIIEKUT 3JIEKTPOHHON TEOPUH, NEPUOAUIECKOMY 3aKOHY M CUCTEME
XUMHYECKHUX 3JIEMEHTOB KaK HanOoJiee OOIIMM Hay4YHbIM OCHOBaM XUMHUU. B 1aHHOM Kypce CHCTeMaTH3UPYOTCs, 0000IMaroTCst U yriryOsroTes
3HaHMS O paHee U3YyUEHHBIX TEOPUSIX U 3aKOHAX XMMHUYECKON HayKH, XMMHUUECKHX IpolLieccax U npousBosacTsax. Conaep:kaHue 3TUX pa3fesoB X UMUU
PacKpbIBAETCsl BO B3AUMOCBSI3U OPraHUYECKUX U HEOPTaHUYECKUX BEILECTB.
JlaHHas mporpaMma npenycMarpusaeT GopMHpOBaHUE Y yHaLTUXCs 00meyueOHbIX YMEHHI U HABBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB NESITEIbHOCTH U
KJIFOUEBBIX KOMIIETEHLIUMN.

JlaHHBIN KYPC HAOPABJEH HA!

e OCBOEHME 3HAHMH O XMMHUYECKOU COCTABJISAIOIIEH €CTeCTBEHHO-HayYHOU KapTHUHBI MUPA,

® OBJIAACHHE YMEHUSIMH IIPUMEHSTH ITOJyYeHHBbIE 3HAHUS JIs1 OOBSCHEHHS Pa3HOOOPA3HBIX SBJICHUN OKPYIKAIOIIEro MHPA,

® Dpa3BUTHE MMO3HABATEIBHBIX HHTEPECOB M MHTEIUIEKTYAIIbHBIX CIOCOOHOCTEH B MPOLIECCE CAMOCTOSTENIbHOTO MPUOOPETEHUST XUMIUECKUX
3HaHUH C UCTIOJIB30BAHUEM PA3IUIHBIX NCTOYHUKOB HH(pOpMaLny,

e BOCnHTaHUE yOEKIEHHOCTH B MMO3UTHBHON POJIM XMMHHU B KU3HU COBPEMEHHOTO O0IIECTBa,

® IpPUMEHEHHE MOJYYSHHbIX 3HAHUIA U YMEHUH AJ1s1 0€30IaCHOTO UCIIOIB30BAHHUS BEIECTB U MAaTEPHAJIOB B OBITY M HA TIPOM3BOACTBE, JJIS
IPEIYNPEXICHUA IBJICHUH, HAHOCSIIHUX BPEJ 300POBBIO YEJIOBEKA U OKPY KAIOIIEN Cpene.



YUYEBHO-TEMATUYECKWWN MNJIAH

10 knacc

KonnuyectBo MpakKTUYECKUX W

KonnyecTBo 4acos
KOHTPOJ/IbHbIX paboT

Ne n/n Tema pasfena U3 HUX
BCEro KOHTPOJIbHbIE  MPaKTUYECKUue
Teopuss npakTuka

1 TeopuTuyeckne OCHOBbI OpPraHM4yeckoin 4 4
XUMUM. i i i
2. YTrnesofoposbl. 11 8 1 1 1
3. Kncnopogcofepxatime opraHuyeckue 1 9 2 i 9
COeNHEHMA.
4. A3soTcofepaLiume opraHuyeckue 5 4 i 1 i
BeLlecTBa.
5. XnUMuUs NoaMmepos. 4 3 1 - 1

BCEIO: 36 30 4 2 4



COAEPKAHHUE YYEBHOI'O IIPEJJMETA
(36 gacos, luac B HEOENIO)
Pasnen 1. TEOPUTUUECKHUE OCHOBBI OPTAHUMYECKOM XUMHMH (44)
Tema 1. Teopusi o0cHOBBI OpraHnu4eckoil Xumuu (44)

dopMupoBaHUE OpPraHU4ecKod XUMUU Kak Hayku. Teopust cTpoeHus: opraHudeckux coenuHenuii A. M. bytneposa. Yrneponnsiii ckener. Pagukabl.
®yHKUMOHANbHbBIE Tpynmbl. ['omonoruueckuii psa. I'omonoru. CtpykrypHas usomepus. Homenknatypa. Di1ekTpoHHasi NpUpoaa XUMUYECKUX CBsI3e B
OpTraHuYecKUX coenuHeHusx. Kmaccupukanus opraHmuecKux COeaMHEHU.

Hemonctpanmu. O6pasipl OpraHUIecKuX BEIIEeCTB U MaTepUanoB. Moaean MOJIeKyJI OpraHNUeCKHUX BelecTs. PacTBOPUMOCTb OPraHNYeCKUX BEIIECTB

B BOJIE M HEBOJHBIX pacTBOpuTesixX. [1naBnenne, oOyriuBaHue U rOPEHUE OPraHUYECKHUX BEIECTB.
Obyuarouwguiica 0ondicen ymemn:

OOBACHATD, IOYEMY OPTAHMYECKYI) XUMHIO BBIICIWIH B OTACNbHBIN pasfen XuMud. [lepeduciisaTb OCHOBHBIE MPENNOChUIKH BO3HUKHOBEHUS TEOPUU
XUMHUYECKOro CTpoeHwusl. Pa3jnuaTh TPU OCHOBHBIX THIIA YTJIEPOAHOTO CKeJleTa. Pa3BETBIEHHBIN, HEPA3BETBICHHBIN M MUKIHMYeCKUid. OnpenensiTh
HAJIMYUE aTOMOB YIJIEpOJa, BOAOPOAA W XJIOpa B OPraHUYECKUX BEINEeCTBAX. Pa3muyarTh TOHSATHS «3JIGKTPOHHASI OOOJIOYKA» M «3JIEKTPOHHAS
opbutanby. M300pakaTh 3JEKTPOHHBbIE KOH(PUTypamuud aTOMOB 3JIEMEHTOB 1-ro W 2-rO0 MEpPUOAOB C TOMOIIBID 3JIEKTPOHHBIX U TIpadUyuecKux
3JIEKTPOHHBIX (opMyJ. OOBACHATL MEXaHH3M O0pPa30BaHUS K OCOOEHHOCTH G- U TT- cBsized. OmnpenensTh MPUHAJICKHOCTh OPraHUYECKOTO BEIIECTBA K
TOMY WJIM HHOMY KJIACCy MO CTPYKTYPHOH (hopMmyie

Paspea 2. YIJIEBOJOPO/DI (11 u)
Tema 2. IlpenennbHblie yriesoaopoab! (aaKaHbl) (24)

Crtpoenue ankaHoB. ['omonoruueckuii psing. Homenknatypa u usomepus. @Pusnueckue M XHUMHUYECKHE CBONCTBA ajKaHOB. Peakiuus 3aMerneHus.
IlonyueHnne u npuMeHeHne ankaHoB. IIoHATHE O IUKIIOANTKAHAX.

Hemonctpanmu. B3peiB cmecn MeTaHa ¢ Bo3nyxoM. OTHOLIEHNE alTKaHOB K KHCJIOTaM, IIeJioYaM, pacTBOPY NepMaHraHata Kajius 1 OpOMHOMN BOJE.

JlabopaTtopHble onbiTel. U3roToBIEHNE MOJENEeH MOJIEKYJI YIIIEBOAOPOIOB U TaJIOTE€HIIPOU3BOIHBIX.

PacuerHbie 3agaun. HaxoxxneHne MoneKyJIsipHOH (HOpMYJTbl OPTaHUYECKOrO COSNMHEHHS 10 Macce (00beMy) MPONYKTOB CrOPaHUSI.

Obyuarouwquiica 0ondicen ymemn:

OOBACHATH MPOCTPAHCTBEHHOE CTPOSHHUE MOJIEKYJI aJJKAHOB HAa OCHOBE MPEACTaBICHUH O rudpuam3anny opbutaneii aroma yriepona. UsroraBamusarhb
MOJIEJIA MOJIEKYJI aJIKAHOB, PyKOBOACTBYSICh TEOPUEH XUMHUYECKOTO CTPOEHHUSI OpraHudecKux BemecTB. OTandaTh roMOJIOrH OT n3omMepos. HazwpiBaTh



ajKaHbl IO MEXIYHapOAHON HOMeHKnaType. CoCTaBIsATh YPaBHEHMsI XMMUUECKUX peaKLui, XapakTepU3yIOIIUX XUMUYECKHE CBONCTBA MeTaHa U ero
romoJioroB. Pemars pacuérHble 3aja4u Ha BBIBOJ (POPMYJIBI OPraHHYECKOTO BEIEeCTBA

Tema 3. HenpenenbHble yriesoaopoasi (S 1)

Ankenbl. CtpoeHue anmkeHoB. ['omomormueckuit psin. Homenknarypa. M3omepusi: yriepomHOM Iemu, TMOJIOXKEHHE KPATHOM CBsI3M, LUC-, TPAHC-
n3oMepust. XuMHUYeCKHe CBONCTBA: PeaKL[MN OKUCIEHUs], TpUcoequHeH s, nonuMepusauuu. [lpumenenne ankeHos. AnkagueHsl. CtpoeHue. CBOICTBa,
npuMmeHenue. Ilpupoansiii kayuyk. Ankussl. CtpoeHue auerusnena. ['omonoru u usomeprl. Homenknatypa. @usndeckue 1 XMMUYECKHE CBOWMCTBA.
Peaxuun npucoenunenus u 3ameuenus. Ilpumenennue.

Hemoncrpammu. Tlonydyenne anernnena kapOunHbIM criocoOoM. B3anmMoneicTBre aneTnieHa ¢ pacCTBOPOM IMEpMaHTraHaTa KaJus 1 OpOMHON BOIOM.

I'openne anerunena. Pasnoxenune kaydyka Npyu HarpeBaHUU U UCHBITAHUE NPOAYKTOB PA3JIOKEHUS.

ITpakTuueckas pabora. ITonyuenne 3TuneHa U H3y4eHHe ero CBONCTB.

Obyuarouwguiica 0ondicen ymemn:

OOBACHATH MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI STHJIEHA HA OCHOBE MPEACTABICHUN O THOPUAN3AIMY aTOMHBIX OpOHTanel yriepoaa.
N3o0paxkats CTpyKTypHBIE (YOPMYJIBI ATKEHOB U UX U30MEPOB, HA3bIBATh AJIKEHBI 110 MEXIYHAPOIHONH HOMEHKIIATYPe, COCTABIATh (DOPMYJIbI AIKEHOB
M0 UX Ha3BaHUSIM.

CocTaBnATh YPaBHEHUS] XUMHUYECKUX PEAKINH, XapaKTePU3YIOINX XUMHUECKHE CBOWMCTBA ankeHOB. [loiy4aTe sTuneH. Jloka3piBaTh HEMpPENeNbHbIN

XapakTep 3THJIEHA C TIOMOILNBI0 KaueCTBEHHOHN peaklMu Ha KpaTHble CBA3U. COCTaBISATb YpaBHEHHUS XMMUYECKHUX PEaKLMH, XapaKTepHU3YIOLINX
HeTIpeNiebHbIN Xapakrep ankaaueHoB. OOBACHATh SP-THOPHIM3ALMIO M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbI alleTHJIEHA, HA3bIBATb TOMOJIOTH
aLeTUJIEHA 0 MEKAYHAPOAHON HOMEHKIIAType, COCTABIIATh YPABHEHUS PEAKLUM, XapaKTePU3YIOIINX XUMUYECKHE CBONCTBA alleTUIICHA

Tema 4. ApomaTuueckue yrjiesoa0opoan! (apeHsi) (2 1)

Crtpoenne Oensoma. Uszomepuss u HOMeHkiatypa. Dusnyeckue W XUMHUYECKHE CBOHCTBa OeH3oma. ['omonorm Oensona. ['eHeTuyeckas CBsI3b
apOMaTHUYECKHX YIJIEBOAOPOIOB C IPYTUMHU KJIaCCaMU YIJIEBOAOPOIOB.

Hemvonctpanmu. benson kak pacrsopurens, ropenue 6enszona. OTHOmeHne OeH307a K OPOMHOI BOAE M pacTBOPY mepMaHraHara kamus. OxucieHue

TOJIyOJIa.
Obyuarouwquiica 0ondicen ymemn:

OOBACHATD DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJTbl OeH30sa. M300paskaTs CTPYKTYpHYIO popmyiy OeH301a ABYMsI CIIoco0amu.
OOBsiCHSTH, Kak CBOHCTBa OeH30/1a OOYCIIOBJIEHBI CTPOEHHEM €ro MOJekyiabl. COCTaBIATh ypaBHEHHs PEAKIHMid, XapaKTEPH3YIOUIMX XHUMHUYECKHE
cBo#cTBa O€H30J1a U €r0 TOMOJIOTOB



Tema S. IlpupoaHble HCTOYHUKH YIJI€eBOAOPOAOB (2 1)
IIpuponueiii ras. Hedgts u HedrenponykTel. @usndeckue cBoiicTa. CriocoOb! nepepaboTku HedTH.

Jemvonctpanuu. O3HakoMiIeHHE ¢ 00pa3namMu MpoxyKkTos HedrenepaboTku.

Obyuarouwguiica 0ondicen ymemn:

XapakTepu3oBaTh COCTAB MPUPOIHOTO ra3a U MOMYyTHBIX HE(PTSIHBIX ra3oB.
XapakTepu3oBathb criocoObl epepadoTku HepTH. OOBICHATH oTHune OSH3MHA MPSIMOM MEPErOHKH OT KPEKUHT - OeH3WHA.

Pasnea 3. KUCJIOPOJACOJEPKAILLIME OPTAHUUECKUE COEJUHEHMS (11 u)
Tema 6. Ciuptsbl 1 deHobI (34)

Onnoaromuble TpenenbHble cUpThl. CTpoeHne Monekys, (yHKIHOHaNbHas rpynmna. BomopomHast cesisb. M3omepus m HoMmeHkiaTypa. CsolicTBa
MeTaHoNa (3TaHONA), TOJydeHHe W TNpuMeHeHue. DU3NOJOrMYecKoe MAEWCTBHE CIUPTOB HA OPraHU3M YelNOoBeKa. MHOrOaTOMHbIE CIHUPTHL
OruneHrnukonb, runepuH. CroiictBa, npuMeHerrne. @enonbl. CTpoeHHe MOJieKybl GeHojia. B3auMHOe BIMsTHHE aTOMOB B MOJIEKYJIE Ha MPUMEpPe
¢denona. CsoiictBa. TokcuuHocth (eHonma u ero coenuHeHuil. [lpumenenwe ¢enona. ['eHeTwdeckas CnUpTOB W (PeHONA C YIIIEBOAOPOIAMHU.
Hemoncrpanmu. Bzaumoneiicteue penona c OpoMHOIN BOIOH U paCTBOPOM FHIPOKCUIA HATPHUS

Jlaboparopubie omnbiThl. Oxucnenune >Tanona okcuaoMm meau(Il). PactBopenme rimuepuHa B Boje M peakuust ero ¢ rugpokcunoM  wmemu(Il).
XuMudeckue cBoicTBa eHoa

PacuerHrble 3agaun. PacyueTsl N0 XUMHYECKUM YPABHCHUAM, MPHU YCIOBHUU YTO OAHO U3 PCATMPYHOIIUX BECUICCTB JAHO B U30BITKE.

Obyuarouwguiica 0ondicen ymemn:

Hzobpakate 00mmyo GopMysly OZHOATOMHBIX NMpeneNbHbIX cHPTOB. OOBICHATH 00pa3oBaHHE BOAOPOAHOH CBSI3M U €€ BIMsSHUE HAa (PU3NYECKHE
cBoiicTBa cupToB. COCTABIATH CTPYKTYPHBIE (POPMYJIBI CTUPTOB U UX U30MEPOB, HA3bIBATh CIIUPTHI IO MEXIYHAPOAHOH HOMEHKIarype. OOBACHATD
3aBHCUMOCTb CBOWCTB CHHUPTOB OT Hamuuust (yHkiuonHanbHo# rpymmbl (-OH). CoctaBisiTe ypaBHEHHsI peakiHii, XapaKTEPH3YIOLIMX CBOWCTBA
COMPTOB M UX TMPUMEHEHHe. XapakTepu3oBaTb (PUIUOJOTHMYECKOE MACHWCTBHE MeTaHoja © dTaHona. COCTaBiATh ypaBHEHHs PEAKIIH,
XapaKTEPU3YIOIINUX CBOMCTBA MHOTOATOMHBIX CIIHPTOB, H MPOBOJUTH KAYECTBEHHYIO PEAKI[MI0 HA MHOTOATOMHBIE CITUPTHL. OOBSICHATH 3aBUCHMOCTD
CBOWCTB (peHONIa OT CTPOEHHUS €ro MOJEKYJbl, B3aUMHOE BIIMSTHHE aTOMOB B MoJieKysie Ha npumepe ¢eHona. CoCTaBiATh YpaBHEHHs PEaKLUUH,
XapaKTEePU3YIOIINUX XUMHUYECKHE CBOICTBA (heHOIa

Tema 7. Anbaeruapl, KeTOHbI, KApPOOHOBbIE KHCJAOTHI (3 1)

Anpperuabl. Keronsl. Ctpoenue monekysn. @yHkuuoHanpHas rpynmna. Msomepus u HomeHkiarypa. @opmanpierun v aueTanblIeruj. CBOICTBa,
NOJIy4eHHEe U TPUMEHEHHEe. ALIETOH — NpeAcTaBuTesb KeToHOB. [IpumenenHue. OOHOCOCTaBHBIE NpeneibHbIE KapOOHOBBIE KUCIOTHL. CTpoeHue



MoJiekys. @yHKIMoHaNbHas rpynmna. M3omepus u HomeHknatypa. CBolicTBa kapOOHOBBIX KUCTOT. [IprMmenenne. KpaTkue cBeieHUs] O HENpeaeIbHbIX
KapOOHOBBIX KHCIOTax. | 'eHeTH4eckasi CBsi3b KapOOHOBBIX KHUCJIOT C IPYTHMH KJIACCAMHU OPTaHUYECKUX COSTUHEHUH.

Hemoncrpanmu. Ilonydenne sTanaist OkuCiIeHHeM 3TaHoja. B3aumopeiicTBue meraHans (3TaHaisg) ¢ aMMHAaYHBIM PacTBOpoM okcupaa cepedpa (I) u

rugpokcunioM mean (I1). PactBopeHne B alieToHe pa3MyHbIX OPraHMYECKHX BEIECTB.

PacuerHbie 3agaun. OnpeneneHne MacCOBOM UM OOBEMHO TOJTM BBIXO/IA POAYKTA PEAKIIMH OT TEOPETUIECKH BO3MOXKHOTO.

Ipaxrrueckas pabora «IlonyueHne u cBOHCTBAa KapOOHOBBIX KHUCIIOT.
Obyuarouwguiica 0ondicen ymemn:

CocraBnsate (opMysiBl U30MEPOB U FOMOJIOTOB aJIbAECTHIOB U HA3bIBaTh MX MO MEXKIYHAPOIHOW HOMeHKnaType. OOBsICHITh 3aBUCHMOCTb CBOWCTB
aNbJETUAOB OT CTPOEHUS HMX (PYHKIMOHANBHOHW rpymmbl. [IpoBOAUTH KadecTBEHHBIE peaknuu Ha anbiaeruabl. COCTaBIATh YPAaBHEHUS PEaKIUi,
XapaKTEePU3YIOIUX CBONCTBA ambaerunoB. CocTaBiATh (GOPMYJIIbI H30MEPOB M FOMOJIOTOB KapOOHOBBIX KHCIIOT U HA3bIBATh UX MO MEKAYHAPOIHON
HOMeHKJaTtype. OOBACHATh 3aBUCHMOCTb CBOWCTB KapOOHOBBIX KHCIOT OT Hanmuus (pyHkuuonanpHOH rpynmbl (-COOH). CocraBmaTh ypaBHEHUs
peakuuii, XapaKTepU3YIOLINX CBOMCTBA KapOOHOBBIX KHCIOT. IloayuaTe YKCYCHYIO KHCIIOTY M TOKAa3blBaTh, YTO 3TO BELIECTBO OTHOCHUTCS K KIJIACCY
kucaoT. OTnn4yaTh MypaBbUHYIO KUCIOTY OT YKCYCHOM C MOMOIIBI0 XUMUYECKUX PEaKLUi.

Tema 8. Ciioxuble 3¢pupsbl. ZKupsbl. (24)
Kupsl. Haxoxnenne B npupone. Coiictea. [Ipumenenue. Motomne cpencrsa. [Ipasuna 6e30macHoOro oopareHust co CpencTBaMu ObITOBON XUMHHL.

HdemoncTpanuu. PacTBOpUMOCTb KHMPOB, [OKA3aTeIbCTBO HUX HEMNPEAETIbHOrO XapakTepa, OMbUIeHHE >KUpPoB. CpaBHEHHE CBOWCTB MblIa U

CHHTETHYECKUX MOOIINX CPEICTB.
Obyuarouwguiica 0ondicen ymemn:

CocraBnsate ypaBHeHus: peaknuii stepudukanuu. OObACHATL OHOJOrHYecKyr posib kupoB. CoOmronarte mpaBmia 0€30MacHOro oOpaimeHusi co
cpencTBamMu OBITOBOW XUMUU

Tema 9. Yruesoas! (34)

I'mokoza. Ctpoenue mosexynbl. CoricTBa rmoko3bl. [Ipumenenue. Caxaposa. CsolicTBa, mpuMmeHeHue. Kpaxman v 1esumono3a — npeacTaBUTeIn
MPUPOAHBIX mojauMepoB. Peakumst momukonaeHcauun. Pusndeckne m xumuueckue cBoicTea. Haxoxnenuwe B mpupone. [lpumenenue. AueraTHoe
BOJIOKHO.

HemoncTparmmu. B3zanmopeiictBre Timoko3sl ¢ runpokcuaom menu (II). BzanmmopeiicTBre TIOKO3bI ¢ aMMHUAYHBIM PacTBOpoM okcuaa cepedpa (I).
BsanmopeiicTBue caxaposbl ¢ THAPOKCHAOM Kaiblusl. B3aumoneiicTBue kpaxmana ¢ Homom. I'mmponms kpaxmana. O3HakomsieHue ¢ oOpasnamu
NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH.



JlaboparopHble onbIThl. B3anmozaeicTBie caxapo3bl ¢ THAPOKCHIOM Kayblivs. [IpUroTOBIeHHE KPaXMaJIbHOTO KJIeHCTepa U B3aNMOACHCTBHE C
fiogom. I'mpponus kpaxmana. O3HakoMIIeHHE ¢ 0Opa3LamMu MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH

IIpakTrueckas pa60Ta. Pemenue SKCINEPUMEHTAJIBHBIX 3aJa4 Ha MOJTYYCHUE U PACIIO3HABAHUEC OPTAaHUYCCKUX BCLICCTB.

Obyuarouwguiica 0ondicen ymemn:

OOBACHITH OMOJOTMYECKYIO POJIb MIFOKO3bI. [IpakTHyeckn JOKa3bIBaTh HATMYNE (PYHKIIMOHAIBHBIX TPYIIIT B MOJIEKYJIE TITFOKO3BI.

OOBACHTH, KaK CBOWCTBA CaXxapo3bl CBA3aHBI C HANWYHEM (PYHKLHMOHAJIBHBIX TPYNI B €€ MOJIEKYJie, W Ha3bIBaTh OOJNACTH MPUMEHEHHS Caxapo3bl.
CocTaBnaATh ypaBHEHHMs] peaklMil, XapaKTepU3ymOIIUX CBOWHCTBA caxapo3bl. COCTaBiIATh YypaBHEHUs peakUUid TUApONM3a KpaxMmajga H
MOJIMKOHACHCALIMN MOHOCaXapua0B. I IpOBOANUTE KaU€CTBEHHYIO PEAKLIUI0 HA KPaxMall

Pa3znen 4. ASOTCOAEPKAIIME OPTAHUUYECKHUE COEAUHEHUS (6 1)
Tema 9. AMuHbI U aMHHOKHCAOTHL. Beaku (64)

Awmusbl. CTpoeHre MOeKyJl. AMuUHOTpynmna. Pusnueckue U XUMU4eckue cBoicTBa. AHMIMH. CBONCTBA, MpUMEHEHHE. AMHUHOKUCIOTHL. M3oMepus u
HOMeHK1aTypa. CBolicTBa. AMUHOKHUCIIOTHI Kak aM(poTepHbIe OpraHnyueckue coequHenus. [Ipumenenue.

benku — npuponueie nomumepsl. Coctas u crpoeHne. Pusnyeckne U XuMudeckue cporicTa. [IpeBparnenne 6e1KoB B Opranusme. Y Cnexu B U3y4eHUH
u cuHTe3e OenkoB. XuMus U 310poBbe yenoseka. Jlekapcersa. IIpodnemsl, CBA3aHHbBIE C MPUMEHEHHUEM JIEKAPCTBEHHBIX NPENapaTos.

Hemoncrpanmu. Oxpacka TKAaHH aHWIMHOBBIM KpacuTesieM. J[0Ka3aTenbCTBO HaMMUUs (PYHKIIMOHAJBHBIX PYIII B PACTBOPAX AMUHOKHUCIIOT.

JlaboparopHbie onbIThl L{BeTHBIE peakunu Ha Oenku (OnypeToBast U KCAHTOIIPOTEHHOBAS).

Obyuarouwguiica 0ondicen ymemn:

CocTaBisiTh ypaBHEHHsS] pEaKIHi, XapaKTepU3YIOUINX CBOHCTBA AMHHOB.

OOBACHATD 3aBUCUMOCTb CBOMCTB aMUHOKHUCJIOT OT CTPOSHHSI MX (PYHKIIMOHAJBHBIX rpyi. Ha3biBaTh aMUHOKHCIIOTHI 1O MEXAYHAPOIHON
HOMEHKJIAType M COCTABJISITh YPABHEHHS PEAKLUH, XapaKTEePU3YIOUINX X CBOWCTBA.

OOBACHATD OMOJIOTHYECKYIO POJIb OEJTKOB U MX MpeBpalleHuii B opranu3mMe. [[poBOIUTE [IBETHBIE PeAKIIMK HA OEJTKH.

OOBACHATD OHMOJIOTUYECKYIO POJIb HYKJIEHHOBBIX KUCIIOT.

[Tonp30BaThCsI HHCTPYKIKEH K JIEKAPCTBEHHBIM TpenapaTam

Pazgen S. BBICOKOMOJIEKYJIAPHBIE COEAUHEHUWA (4 4)

Tema 10. Cunrernyeckue noaumepsl (4 1)



ITonsiTue O BBICOKOMONEKYJSIPHBIX coenuHeHusX. llomumepsl, monydaemple B peakuusx noiaumepusauuu. CtpoeHue Mmonekyn. Ilommatunen.

Homunponunen. Penonpopmanbaernanbie cMonbl. CuHTeTHUeckne Kayuykn. CTpoeHHe, CBOWCTBA, MoJiydeHHe W npuMeHeHune. CHUHTETHYeCKHe

BoJiokHa. KanpoHn. JlaBcan.

JleMOHCTpaIu. O6pa3LIbI maacTMaccC, CUHTETUYCCKUX KayUYKOB U CUHTCTUYCCKHUX BOJIOKOH.

IIpakTrueckas pa60Ta. Pacrmio3znaBanme rmracTMacc 1 BOJIOKOH.

Obyuarouwguiica 0ondicen ymemn:

3anuchlBaTh YpaBHEHUS peaklvii MoNuMepu3auu. 3anuchlBaTh ypaBHEHUS PeakLUil MOJIUKOHIEHCALUH.

Pacmio3naBath OpPTaHHUYECCKUC BEIICCTBA, HCIIOJb3YS KAYCCTBCHHBIC PCAKIIUN

TEMATHUYECKOE INIAHUPOBAHUE YUEBHOI'O IPEAMETA XUMHU4 10 kaacce

Ne | HaumenoBanue pasaena u ypoka | Kon-so
/1 4acoB

Bunbl yuebHOI nesrepHOCTH

TpeboBanust K ypOBHIO
MOJTOTOBKH O0YYarOIIIUXCSI
(pe3ynbrar)

Pasnen 1. TEOPUTUUYECKHUE OCHOBBI OPTAHUYECKOM XUMHAU (44)

Tema 1. Teopus ocnoest opzanuueckoit xumuu (44)

1 IIpenmer opraHu4eCKON XUMHUU. 1
Teopust XUMHYECKOTO CTPOEHUS
OpPraHUYeCKHUX BELIECTB.

Yyarcs  pasnuuaTh  [OPEAMETBl  U3Y4YEHUs
OpPraHU4eCKON U HEOPraHUYECKON XUMUH

3HATB: OCHOBHBIE TIPENNIOCHUTKH
BO3HUKHOBEHHUS TEOPUH XUMUYECKOTO CTPOCHUS
YMeTh: OOBSICHSITH, MIOYEMY OPTaHUYECKYIO
XHUMMIO BBIICJIMJIA B OTJI€JIbHBIN pa3aea XUMHUU.

2 OcHOBHbIE MOJIOKEHUS TEOPUU 1
XUMHUYECKOTO CTPOEHUs
OPraHUYEeCKUX COCIUHEHUHN
A M. bytneposa.

Suaxkomsarcsa ¢ nonoxxeHusmu TXC.

3HATB: UTO HYKHO YUUTBIBATb [IPU COCTABJIEHUU
CTPYKTYPHOH (POPMYJIBI OPraHUIECKOTO BEIECTBA.
Xumuueckoe cTpoenue. Teopust XMuMU4EeCKOro
CTPOEHUs BEUIECTB. YTJEpPOaHbIN ckeneT. M3omepusi.
H3zomepsr.

YMmeTs: pa3naudaTth TPU OCHOBHBIX THIIA
YIJIEPOIHOIO CKENETa: pa3BETBICHHBIN,
HEPA3BETBJICHHBIN U HUKJINYECKHI

3 CocTosiHUE 3IEKTPOHOB B 1
aToMme. DJIEKTPOHHAs MPUPOA
XUMHYECKUX CBS3EH B

Hasrisarot nzyuenssie nojoxenus TXC.
Yyarcs pasnuuaTh [OPEAMETBl  U3Y4YE€HUs

3HaTh: DHepreTuueckye ypoBHU U MOAYPOBHH.
DNeKTPOHHbIE OPOUTAIH. S-3JIEKTPOHBI H P-
snekTpoHbl. CnuH 31ekTpoHa. CrapeHHbIe 3JEKTPOHBL




OPTaHUYCCKUX COCINUHECHUAX.

OpPraHU4eCKON U HEOPraHUYECKON XUMMUH.

OnexTponHas koHpurypauwms. I'paduueckue
3NEKTPOHHBIEC GOPMYJIBL. G- U T-CB3H. MeTon
BAJICHTHBIX CBs13el. DYHKINOHAIBHYIO TPYMILY.
YMeTh: pa3anyarh MOHATHUS «3JIEKTPOHHAS

000JI0YKa» U «3NIeKTpOHHast opouTanb». M300paxkarhb
3JNIEKTPOHHBIE KOHPHUTYpPalMHA aTOMOB 3JIEMEHTOB 1-r0
U 2-TONEePHOAOB; OOBSICHATD MEXaHI3M 00pa30BaHus U
0COOEHHOCTH G- U T- CBsI3eH

Knaccupukauus opraHuuecKnux
COCIMHEHUN.

Hasrisarot uzyuenssie nojoxenus TXC.
OO0mbsicHSIOT MpEenIMEThI W3Y4YEHUs
OpPraHU4eCKON U HEOPraHUYECKON XUMMUH.
3HAKOMSTCS/M3y4atoT KJIacCU(PUKALIUIO

OPraHUYE€CKUX COEIUHECHU.

Haxonsr, BBIMHCBIBAIOT, AHATU3UPYIOT

HEOOXOIMMYI0 HH(POPMALIHIO 1O HOBOH TeMe.

3uare: [TpuHIUTEL KITaCCH(UKALII OPTAaHUIECKHX
CcOeqUHEeHUN

Paznen 2. YIJIEBOJAOPO/bI (11 u)

Tema 2. Ilpeoenvnoie yeiieeo0opoost (aikanst) (24)

5

DNIeKTPOHHOE U TPOCTPAHCTBE
HHOE CTPOEHHE AJIKaHOB.
T'omonoru u HN30MCPHI AJIKAHOB

1

MopnenupyroT IpOCTPAHCTBEHHOE CTPOEHUE
METaHa, 3TaHa.

OnuCHIBAIOT MPOCTPAHCTBEHHYIO CTPYKTYPY
MeTaHa.

Haxopst, BBINMUCHIBAIOT, AaHATU3UPYIOT
HeoOXoauMyI0 HH(HOpPMAHIO (TOMOJIOTH,
HU30MEPHI).

3HAKOMSITCSI C HOMEHKJIATypOil aJIKaHOB.

3HATB: NpeaebHbBIE YIIIEBOAOPOIBI (AJIKAHBI).
Bo30y>xneHHOe COCTOsSIHME aToMa yTrieposa.
I'mbpuau3zanus aToMHbIX opOuTaneii. ['omonorm.
I'omonoruueckas pa3HOCTb. I OMOJIOrHYeCKHil psiz.
MexnayHapoaHasi HOMEHKJIaTypa OpraHu4ecKux
BellecTs. M3oMepust yriepoaHoro CKeeTa.

YMerb: 0OBSICHATD MPOCTPAHCTBEHHOE

CTpOEHHE MOJIEKYJI aJIKaHOB HA OCHOBE
npeacTaBiIeHu 0 rudpuan3anuu opouTaneii aroma
yraepoaa. M3roraBnusath MOI€N MOJIEKYJT AIKAHOB,
PYKOBOACTBYSICh TEOpHEN XUMUYECKOIO CTPOCHUS
OpPraHUYECKUX BEIECTB. Y METh OTJIMYATh TOMOJIOTOB
OT U30MepoB. JlaBaTh Ha3BaHU aJIKAHAM IO
MEXAYHApOAHON HOMEHKIJIATYPe




6 MeTaH — npocTeiimni 1 OOBACHAIOT TMPOCTPAHCTBEHHYIO CTPYKTYPY | 3HATH: peakiiy 3aMemeHus (TaJOreHHPOBaHUE),
NPENCTABUTENb ATKAHOB. MeTaHa. peaxkLuu AeruApUpOBaHUs, peakLIM1 H30MepHU3aLuu
PacckaspBalOT O TMOHATHAX  «TOMOJIOTHM», | ankaHoB. LlenHble peakunn. CBOOOIHBIE paAUKAIIBL
«M30MephD» aIKaHOB. I'anoreHnpou3BOIHbIE aJIKAHOB.
HabmromatoT W ONHUCHIBAIOT ~ XUMHYECKHE | YMeTh: COCTABJISATh YPABHEHUS XUMHUYECKUX
peaxkuuu peakLnii, XapaKTePU3YIOLUX XUMUYECKHE CBONCTBA
MeTaHa U ero rTOMOJIOTOB.
Tema 3. HenpeaesibHble yriaesoaopoas! (4 1)

7 | HenpenenbHble yriieBOAOPOABL 1 MogenupyroT NPOCTPAaHCTBEHHOE CTPOCHHE 3HaTh: KpaTHble cBsi3U. HenpenenbHbie
AJIKEHBI: CTPOEHHE MOJIEKY I, sTeHa. OMNUCHIBAIOT NPOCTPAHCTBEHHYIO yIIEBOAOPOABL. AJIKEHBI. Sp3- ruOpuan3anus. ITeH
rOMOJIOTHSI U U30MEpHS. CTPYKTYpy dTeHa. HaxonsT, BEIMUCHIBAIOT, (3Tunen). M3omepust monoskeHUs1 IBOMHOMN CBSI3ML.
CaolicTBa U IpUMEHEHHE aHATM3UPYIOT HeoOxoauMyro nHpopMmarmio o | IIpoctpancTBeHHast n3oMepus (CTEPEON30MEPHS).

HOMEHKJIaType U U30MEPHH aJIKEHOB. YMeThb: 00BSICHATD MPOCTPAHCTBEHHOE CTPOSHHUE
HabnronaroT 1 OMUCHIBAIOT XUMHUYECKHE MOJIEKYJIbI 3TUJIEHA HA OCHOBE IPECTaBICHUI O
peaxLuy, XxapakTepHble I aJIKEHOB. ruOpUaN3aMY aTOMHBIX OpOHTaNel yriepoaa.
[TepeuncnsroT obnactu npuMeHeHHs ankeHoB. | M300pakaTs CTPyKTypHBIE (OPMYJIBI ATKEHOB U UX
OCoO3HaHHO U NPOU3BOJIBHO CTPOSIT HN30MEPOB, Ha3bIBaTh aJIKEHBI [10 MEKIYHAPOIHOM
BBICKa3bIBaHUS B YCTHOW U MUCbMEHHOMN HOMEHKJIAType, COCTABIISITh (POPMYJIbI ATKEHOB 110 UX
(dbopMe, UCTIONB3YsT HEOOXOTUMYO HA3BAHUSIM.

XUMHUYECKYIO0 TEPMUHOJIOTHIO.

8 [IpakTuyeckas pabora 1 CamocTosTeIbHO (OPMYTHPYIOT LIETH YPOKa, 3HATB: peakiuu NPUCOeANHEeHUs (THAPUPOBAHHE,
Nel «Ilonyuenue sTuneHa u CTPYKTYPUPYIOT HH(POPMALHIO, TPOBOIAT rajJOreHUpOBaHHUE, THAPATALNS), OKUCICHUS U
OTIBITBI C HUMY. OTIBITHI AJIs [TOJIYYEHHUS STUIIEHA U U3YUEHUS MOJIMMEPU3ALINH alIKeHOB. BricokOMONeKyIsspHbIe

€ro CBOICTB coenuHeHus. KauecTBeHHbIE peaKkIIuu HA ABOMHYIO
IIpumensitoT 3Hanus no Th npu BeIMONTHEHUN cBs13b. CriocoObI MONy4YeHHsT aJIKEHOB U 00JIaCTH X
3aHaHHﬁ. MPUMCHCHUS.
YMeTb: COCTaBIIATh YPaBHEHUS] XUMUYECKUX

PaboTtatoT 1 BBIIONHSIOT yueOHbIE NEHCTBUSA B | PEAKLUN, XapAKTEPU3YIOIUX XUMUYECKHE CBONCTBA
napax, JIEMOHCTPHPYIOT CIIOCOGHOCTB ankeHoB. Jloka3bpIBaTh HEMpeneIbHbIN XapakTep
BBLITIOJTHATE KCTIEPHIMEHT H ONHCHIBATE ero o | O TH/ICHA € OMOIIBIO Ka9ECTBCHHOM PCAKIIT Ha
ONpEeNEeIeHHOMY IIJIaHy. KpaTHpIC CBAH

9 | AnkanueHsL 1 CamocrosTenpHO (POPMYIUPYIOT LETH YPOKa, | 3HATH: aJIKaJueHbI (IHEHOBBIE YIIIEBOJOPOBI).

HAXOJAT U BBIIEJSIOT HEOOX OTUMYIO
UH(POPMALHIO, CTPYKTYPUPYIOT HHGOPMALHIO,

Husunun (6yramuen-1,3). M3onpen
(2mernnbyranuen-1,3). ConpsKeHHbIE ABOHHBIE




ohopMITSIFOT B BHJI€ KOHCIIEKTA.

cBs13u. Peakinu npucoenHeHus (TaloreHUPOBAHUS) U
MOJIMMEPH3ALNH AJIKATUCHOB.

YMeTh: COCTaBIATh YPABHEHUSI XUMHUYECKUX

peaKkLuii, XapakTEPU3YIOIINX HENPEAENbHbIA XapakTep
aJKaTUEeHOB

10

Aneruiied U ero roMOJIOTH.

MonennpyoT NPOCTPAHCTBEHHOE CTPOSHNE
sTHHA. Haxonsr, BBIMUCHIBAIOT, AHATH3UPYIOT
HeoOXOoauMyr0 HH(OPMALIUI0 O HOMEHKJIAType
U n3oMepuu ankueoB. Habmonarot
OIUCHIBAIOT XUMHUYECKNE PEaKIUH,
XapakTepHble 111 3TuHA. [lepeuncisror
obnactu npuMeHeHus anknHOB. OCO3HAHHO U
MPOM3BOJIBHO CTPOSAT BHICKA3BIBAHHS B YCTHON
U MUCbMEHHOH (hOopMe, HCTIONB3Y st
HEOOXOIMMYI0 XUMUYECKYIO TEPMHUHOJIOTHIO.

3HaTh: arleTriieH (3TUH). MeXKIacCoBast H30MEPHSI.
Sp-ruOpuau3ays 3JeKTPOHHBIX OpOUTasIeH.

Peakuyu npucoequHeHus!, OKUCIEHUS 1
NOJUMEPHU3ALIHHU.

YMeThb: OOBACHATD Sp- THOPUIN3ALIUIO U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI

alleTHJICHA, HAa3bIBATh TOMOJIOTY ALIETHIICHA T10
MKy HAPOIHOM HOMEHKJIAType, COCTABIISIT
ypPaBHEHUs PEaKLUi, XapaKTEePU3YIOLINX XUMHYECKHIE
CBOICTBA aLETUJICHA.

Tema 4. Apomamuueckue y2i1€6000po0ut

(apenwt) (2 u)

11 | beH3oxn u ero roMoNory. 1 MogaenupyroT NPOCTPAaHCTBEHHOE CTPOCHHE 3HATB: apeHbl (apOMaTHYECKUE YTIIEBOIOPOIBI).
6enzona. HaGmonaroT 1 ONMUCHIBalOT benson. benszonsHoe konbLO. Tonyon. M3omepus
XUMHUYECKUE PEAKLUU, XapaKTEPHbIE I 3aMEeCTUTENEH.
6enzoma. [lepeuncnsioT oOnacTy MPUMEHEHUsI | YMeTh: OObSICHATD 3JIEKTPOHHOE M MTPOCTPAHCTBEHHOE
OeH30J1a ¥ ero MPOU3BOIHBIX. CTpOeHHe MOJIeKYJibl Oer3oa. M3o0pakars
CTPYKTYpHYIO popmyiry OeHzona nBymst criocodamu
12 | Csoticta OeH30Ma U €10 1 3HaKkoMsATCS ¢ HHPOpMaLMei 0 romosiorax 3HATB: peakunu 3aMereHust (ralorTeHUPOBAHUE,

I'OMOJIOI'OB.

Oen3oiia. OMUCHIBAIOT T€HETHYECKHE CBSI3H
MEXAY U3YUEHHBIMHU KJIACCAMH OPTaHUYECKHUX
BEIIECTB C MOMOIIBLIO €CTECTBEHHOIO S3bIKA U
si3bIKa XUMUU. OCO3HAHHO U MPOU3BOJIBHO
CTPOSIT BBICKA3bIBaHUS B YCTHOM M MUCbMEHHOH
(dbopMe, UCTIONB3YsT HEOOXOAMMYEO
XUMHUYECKYIO0 TEPMHUHOJIOTHIO.

HUTPOBAHUE), OKUCJICHHUE U TIPUCOESTUHEHUS Y
apeHoB. [lectuuunbl. I'eHeTHYECKAs CBSI3b APEHOB C
OPYTUMU yTII€BOAOPOAAMH.

YMerb: 0OBSICHATDH, KaK CBOWMCTBA OeH30J1a
00yCIIOBJIEHBI CTPOCHHEM €ro MOJieKyJibl. COCTaBISATh
ypaBHEHUS PEAKLHH, XapaKTePUIYIOIINX
XUMHYECKHE CBONMCTBA OEH30J1a U €r0 TOMOJIOTOB.

Tema 5. Ilpupoonsie ucmounHuKu y21e6o0opooos (3 1)

13

IIpuponHble HCTOUHUKU
yriesonopoznos. IlepepaboTka
HedTh.

2

CamocrosTenbHO HOPMyIHUPYIOT LETH YPOKa,
HAXOJAT U BBIIEJSIOT HEOOX OTUMYIO
UH(POPMALHIO, CTPYKTYPUPYIOT HHGOPMALHIO,

3uarb: npuponnslii ra3. Hegte. [lonyTHble HEDTAHBIE
ra3el. KamenHblii yronb. [leperonka vedru.
Pexrudukanmonnas kosonHa. bensun. Jlurpoun.




OohOpPMITSIFOT B BHJI€ KOHCIIEKTA.

Kepocun. Kpekunr veprenponykros. [Tupomms.

14

KonTponbHas padora 1 o
TeMaM « TeopHst XUMHYECKOTO
CTPOEHHS] OPraHUYECKUX
COEIUHEHU»,
«YTneBoaopOabD.

CamocrosTenpHO (POPMYITUPYIOT LETH YPOKa,
HAXOJSAT U BBIIEJSIOT HEOOXOIUMYIO
UH(POPMALIUIO, CTPYKTYPUPYIOT HHPOPMALIHIO,
O0(hOpMIISIFOT B BUE KOHCIIEKTA.

MUCHMEHHO BBIPAKAIOT CBOU MBICIIH B
COOTBETCTBHUH C 337a4aMH U YCIOBUSIMH
3a1aHUN.

Pa3zpen 3. KUCJIOPOACOAEPKALIUE OPTAHUYECKUE COEJUHEHUS (11 4)

Tema 6. Cnupmot u hpenonst (3u)

15 | OnHoaTOMHBIE NpEAEIbHbIE 3HAKOMSITCS CO CTPO€HHUEM MOJIEKYJIbI 3TaHOMA. | 3HATB: KUCIOPOACOAEp KALIe OPraHuYeCKHe
cnupthl [lonyuenue, Haxont, BBINUCHIBAIOT, aHATU3UPYIOT coequHeHusi. OTHOATOMHBIE MpeNiebHble CIIUPTHL
XUMHUYECKHE CBONCTBA U HEOOXOMMYIO HHPOPMALIMIO O HOMEHKJIaType | PyHKIMOHANbHAS TPpyma CiupToB. MeTaHon
MPUMEHEHNE OTHOATOMHBIX U M30MepuH ankanojoB. HabmronaroT (MeTHJIOBBIN CIIUPT). DTAHOJ (STUJIOBBINA CITUPT).
MpeaebHbIX CIIHPTOB. J€MOHCTPUPYEMBbIE OIBITHI U OMUCHIBAIOT IlepBuuHbIi, BTOPUYHBIN U TPETUYHBIN aTOMBI

XUMHUYECKHE PeaKL1H, XapaKTepHble 115 yraepona. Bogoponnas cBs3b. CrimproBoe OpoxeHue.
ankaHojos. [lepeuncsiror obnactu dbepmentsl. BogoponHbie cBsi3u. AJIKOTOJTU3M.
MpUMEHEeHUs ankaHojoB. (OCO3HAHHO U YMerb: 0OBSACHATH, Kak 00pa3yeTcsi BOTOPOAHAS
MPOM3BOJIBHO CTPOST BbICKA3bIBAHUS B YCTHOW | CBSI3b M KaK OHA BJIMSET HA (PU3NUIECKHE CBOHCTBA
U MUCbMEHHOH (hOopMe, HCTIONB3Y I cupToB. COCTaBIATh CTPYKTYPHBIE (OPMYJIBI
HEOOXOIMMYI0 XUMUYECKYIO TEPMHUHOJIOTHIO. CIIUPTOB U UX U30MEPOB, Ha3bIBaTh CIIUPTHI 110
MEKAyHapOIHON HOMeHKIarype. OObsACHATH
3aBUCUMOCTb CBOICTB CIIUPTOB OT HAJTUYMUS
(YHKIMOHATIBHOHN TPYIIITBI
16 | MHOroaromMHbl€ CIIUPTHI. 3HAKOMSITCS CO CTPOCHHEM MOJIEKY T 3HATB: MHOTOATOMHBIE CITUPTHI. DTUIIEHTJIUKOIb.
STUJIEHIJIMKOJA U ruuepuHa. MccienyroT ux I'muuepun. KauecTBeHHast peakliisi HA MHOTOaTOMHbBIE
cBoiicTBa. OCO3HAHHO U MPOU3BOJIBHO CTPOSIT | CIIUPTHL
BBICKA3bIBAHUS B YCTHOW U MMCbMEHHON YMeTh: COCTaBIIATh YPABHEHMSI pEaKLUH,
bopme, nconb3yst HEOOXOTUMYIO MOJATBEPKIAAIOLINX CBONCTBA MHOIOATOMHBIX
XUMHUYECKYIO0 TEPMUHOJIOTHIO. CIIUPTOB, U IPOBOJUTH KAUE€CTBEHHYIO PEAKLIMIO
Ha MHOTOATOMHbIE CIIUPTHI
17 | ®eHobI M apOMaTUYECKHE 3HAKOMSTCS CO CTPOCHHEM MOJIEKYJIbI peHona. | 3HaTh: GEeHOIbl. APOMATHUECKUE CITUPTHL.

CIUPTBL

Haxonsrt, BBINUCBIBAIOT, AHATU3UPYIOT

KauectBeHnHas peakiusi Ha (PeHOI.
YMeTh: 00BSICHSITh 3aBUCHUMOCTb CBOHCTB (peHOJIa OT




HeoOXoauMyI0 HHGOPMALIHIO O (heHOJIE.
HaOromaroT 1eMOHCTPUPYEMbIE OMBITHI U
OIMUCHIBAIOT XUMHUYECKHE PEAKLIHH,
xapakTepHble s peHoa. [lepeuncistor
obnactu npumenenns penona. OCo3HAHHO U
MPOU3BOJILHO CTPOSIT BBICKA3bIBAHUSI B YCTHOM
U MUCbMEHHOH (hopMe, HCTIONB3Y I
HEOOXOAMMYI0 XUMHUYECKYIO TEPMUHOJIOTHIO.

CTPOCHUSA €0 MOJICKYJIbI, B3BAUMHOC BJIUAHUEC ATOMOB B
MosekyJie Ha npumMepe penona. CocTaBnsiTh
YPaBHEHUsI PEAKLIU, XapaKTePU3YOLNUX

XUMHUYECKHE CBONCTBA (heHoa

Tema

7. Anboezuost, kemonsl, Kapoonoessie Kuciomsl (3 1)

18 | KapOoHunbHbIE COETMHEHUS — 3HAKOMSTCS CO CTPOSHHEM MOJIEKYT 3HaTh: KapOOHMIIbHBIE COENMHEHHS U KapOOHMIIbHAS
anpaerunbl u ketoHel. CBOHCTBA aNbIIEruIOB U KeTOHOB. Haxonsr, rpynna. Anpaerunnas rpynmna. Ajapaeruabl. KeToHsl,
U TIPUMEHEHUE aJIbJIeTUJIOB. BBIMICHIBAIOT, AHATU3UPYIOT HEOOXOTUMYIO Peakunuy OKHUCIEHUS M IPUCOSIUHEHHS AJTbIETHIOB.
MH(POPMALIMIO O BEIIECTBAX JAHHBIX KJIACCOB. YMeTb: coCTaBiATh (OPMYJIBI H30MEPOB U TOMOJIOTOB
HabnronaroT 1eMOHCTPUPYEMBbIE OTIBITHI 1 aNBJIETUIOB U Ha3bIBATh UX MO MEXKIYHAPOTHOM
OMHCHIBAIOT XUMHYECKUE PEAKIIHH, HOMEHKJIaType
XapaKTEPHBIE IJIS1 AJIbAECTUIOB, 3AIUCHIBAIOT
ypaBHEHHSI TTOJTYYECHHUS aJTbAECTHIOB.
[TepeuncnsroT 061acTH UX MPUMEHEHHUSI.
OcCoO3HaHHO U NPOU3BOJIBHO CTPOSIT
BBICKA3bIBAHUS B YCTHOM U MUCbMEHHOMN
(dbopMe, UCTIONB3YsT HEOOXOTUMYO
XUMHUYECKYIO TEPMHUHOJIOTHIO.
19 | KapOoHOBBIE KHCIOTHL 3HAKOMSTCS CO CTPOSHHEM MOJIEKY.T 3HaTb: kapOoHOBbIe KUCIOTHL. KapObokcunpHas

XuUMHU4U€eCKue CBONCTBA U
NPUMEHEHHE OJJHOOCHOBHBIX
npeaeTbHbIX KapOOHOBBIX
KHCJIOT.

KapOOHOBBIX KHCIIOT.

HaxonsT, BBIMUCHIBAIOT, AHATH3UPYIOT
HEOOXOUMYI0 HH()OPMALIHIO O BEIIECTBAX
naHHOTO Kyacca. HaOmonaror
JI€MOHCTPUPYEMbIE OMBITHI M OMUCHIBAIOT
XUMHUYECKHE PEaAKLUH, XapaKTepHbIE JJIs
aJIbIErH/I0B, 3aMUCHIBAIOT YPABHEHMHS
NOJTyueHHs1 KApOOHOBBIX KHCJIOT.
[TepeuncnsroT 001acTH UX MPUMEHEHHUSI.
OcCo3HaHHO U NPOU3BOJIBHO CTPOSIT

rpynmna (kapbokcorpymnma). OTHOOCHOBHBIE
npenenbHble KapOOHOBBIE KUCIOTHI. MypaBbUHAS
KHCJIOTA. Y KCYCHAast KUCJIOTA. ALIETATHI.

YMeTb: cOCTaBIATh (OPMYJIBI H30MEPOB U TOMOJIOTOB
KapOOHOBBIX KUCJIOT U Ha3bIBATh UX IO
MEKIYHApOIHON HOMEHKJIATYP; OOBSICHATD
3aBHCUMOCTb CBOWCTB KapOOHOBBIX KHCJIOT OT
Hannuus pyHkuuoHanpHOH rpynmsl (-COOH).
CocraBnsTh ypaBHEHHS PEaKLN, TTOATBEPIKIAFOIINX
CBOMCTBA KApOOHOBBIX KUCIIOT




BBICKA3bIBAHUSA B YCTHOW U MUCbMEHHOMN
bopme, ncCob3ysk HEOOXOTUMYIO
XUMUYECKYIO0 TEPMHUHOJIOTHIO.

20

IIpakTuueckas

padora Ne2 «IlomyueHue
U CBOICTBa KapOOHOBBIX
KUCJIOTY.

CamocrosTenpHO POPMYITUPYIOT LETH YPOKa,
CTPYKTYPHUPYIOT HH(POPMALHIO, TPOBOIAT
OTIBITBI, XapaKTePU3YIOLe CBONCTBA
KHCJIOPOAOCOAEPKAINUX OPraHUYECKUX
BewecTs. [Ipumensier 3nanus no Th npu
BBITTOJIHEHNH 3a7aHuii. PaboTaroT u
BBITOJIHSIOT Y4eOHbIE NEHCTBYS B Mapax,
JIEMOHCTPHUPYIOT CIIOCOOHOCTD BBITIOJIHSTh
SKCIIEPUMEHT U OMMCHIBATH €r0 M0
ONpENEICHHOMY IUIaHYy.

YMeTh: OTINYaTh MypPaBbUHYIO KHUCJIOTY OT YKCYCHOMN
C IOMOLIIBI0 XUMHUYECKUX PEaKLIUi

Tema 8. Cnoscnvie a¢pupot. ZKupwi. (2u)

21 | CnoxHble 3QUPHL CamocTosTeIpHO (OPMYTHPYIOT LIETH YPOKa, | 3HATB: ClIOKHbIe d3(upbl. Peakuwns sTepud Ky,
HAXOMSIT U BBIIEJSIFOT HEOOX OUMYEO [MlenouHoit ruApoNN3 CIOKHOTO ddupa (OMBUICHHE).
WH(POPMALIUIO, CTPYKTYPUPYIOT HHPOPMALIHIO, | YMeTh: COCTABIIATh YPABHEHHS PEaKIuit
ohOpPMITSIFOT B BHJI€ KOHCIIEKTA. srepudukanuu,

22 | Xupsl. Morowmue cpencraa. CamocTosTeIbHO (OPMYTHPYIOT LIETH YPOKa, 3uaTs: [1enoyHol ruapoan3 CI0KHOTO dpupa

HAXOJAT U BBIIEJSIIOT HEOOX OTUMYIO
UH(POPMALIHIO, CTPYKTYPUPYIOT HHPOPMALIHIO,
O0(pOpMIISIFOT B BUZE KOHCIIEKTA.

(ombuteHne). CHHTETHYECKHE MOIOIUECPENICTBA.
YMmerb: OOBACHATH OMOJOTHUYECKYIO POJIb KUPOB.
Cobmonate npaBuiia 6e30macHOro odparieHus co
cpencTBamMu OBITOBON XUMUU.

Tema 9. Yeneeoowt (3u)

23

I'mokoza. Caxaposa.

3HAKOMSITCSI CO CTPOEHUEM MOJIEKYJIbI
TJIFOKO3bI U caxapo3bl. HaxomsT, BBIMHCHIBAIOT,
AHATM3UPYIOT HEOOXOMUMYEO HH(POPMALTHIO O
TII0Ko3€e U caxapose. HaOmonaror
ACMOHCTPUPYEMBIC ONbITHI U OMTUCHIBAIOT
XUMHUYCCKUE PEAKLIUHN, XaPAKTCPHBIC IJI HUX.
[TepeuncnsroT 001acTH UX MPUMEHEHHUSI.
OcCo3HaHHO U NPOU3BOJIBHO CTPOSIT

3narb: [moko3a. @pykroza. MoHOCaxapuabL
Onurocaxapunsl. J{ucaxapuael. Caxaposa.

YMeThb: 0OBSACHITH OMOJIOrHYECKYIO POJIb TIIFOKO3BI.
HaszbiBath 001acTH MPUMEHEHUS CaxapO3bl.
CocraBisiTh YPaBHCHU pCaKUUU, MOATBCPKAAOIINX
CBOICTBA Caxapo3bl




BBICKA3bIBAHUSA B YCTHOM U MUCbMEHHOMN
bopme, ncCob3ysk HEOOXOTUMYIO
XUMUYECKYIO0 TEPMHUHOJIOTHIO.

24 | Kpaxman. Lenmonosa. 1 CaMocTosTeIbHO (OPMYTHPYIOT LIETH YPOKa, 3nartb: nonucaxapunsl. Kpaxman. I'mukoren.
HAXOJAT U BBIIEJSIOT HEOOXOTUMYIO Peaxnus nonukonaeHcauuu. KauectsenHas peakuus
WH(POPMALIUIO, CTPYKTYPUPYIOT HHPOPMALIMIO, | Ha Kpaxmaj. Llemmono3a. AeTUIIEeIT0I03a.
O(hOpMIISIFOT B BUZIE KOHCIIEKTA-TaOJIHIIBL. Knaccuukaums BOJIOKOH.
YMeTb: COCTaBIIATh YPaBHEHUS peaKlMU MMAPOIN3a
KpaxmaJjia ¥ MOJMKOHJAEHCALlM MOHOCAXapUIOB.
25 | IIpakrrueckas padora 1 CamocrosTenbHO (POPMYIUPYIOT LETH YPOKA, | YMeTh: IPUMEHATb 3HAHHUS O XUMHUYECKUX

Ne 3 «Pemenue
SKCMEPUMEHTAJIbHBIX 3a71a4 Ha
MOJyYEHHE U PACIO3HABAHUE
OPraHUYE€CKHUX BELIECTBY.

CTPYKTYPHUPYIOT HH(POPMALHIO, TPOBOIAT
OTIBITHI, XapaKTePU3YIOLe CBONCTBA KUPOB U
yrnesonoB. [Ipumensier 3Hanus no Tb npu
BBINTOJIHEHNH 3a1aHui. PaboTaroT u
BBIMOJIHSIOT Y4eOHbIE NEHCTBYS B Mapax,
IEMOHCTPHUPYIOT CIIOCOOHOCTD BBITIOJIHSTh
SKCIIEPUMEHT U ONMMCHIBATH €r0 M0
ONPEEICHHOMY IJIaHY.

CBOMCTBaxX OpPTaHUYCCKUX BEIICCTB IMPU PCHICHUA
SKCIEPHUMEHTAJIBHBIX 3aa4

Pa3znen 4. ASOTCOAEPKAILLIME OPTAHUYECKHUE COEAUHEHUS (6 1)

Tema 9. Amunst u amunoxuciomst. beixu (6u4)

26 | AMUHBL 1 3HAKOMSITCSI CO CTPOEHHUEM MOJIEKYJI aMUHOB U | 3HATB: a30TCOep Kalllie OpraHUuecKue COeIUHEHNUS.
aHunuHa. HaxonsT, BBIMKUCHIBAIOT, AMUHBI. AMUHOTrpymmna. AHUINH.
AHATU3UPYIOT HEOOXOANMYI0 HHQOPMALIHIO O | YMeTh: COCTABIISITh YPABHEHUS PEAKLIUi,
Hux. ONMUCBIBAIOT XUMUUECKHE PEaKLUy, XapaxkTepu3yrLuX CBONCTBA AMHHOB
xapakTepHble 1 HuX. [lepeuncnsror obmactu
ux npumeHeHust. OCO3HaHHO U MPOU3BOJILHO
CTPOSIT BBICKA3bIBaHUS B YCTHOM M MUCbMEHHOH
(dbopMe, UCTIONB3YsT HEOOXOAUMYO
XUMHUYECKYIO0 TEPMUHOJIOTHIO.

27 | AmuHOKUCTOTHL benku. 2 3HAKOMSATCS CO CTPOSHUEM MOJIEKY T 3HaTh: aMUHOKHUCIOTHI. BUTNOIsIpHBINA HOH.
aMHHOKHUCIOT U OenkoB. Haxonsr, IenTunnas (amunHas) rpynmna (cBs3p). [lentuasl.
BBIMHICHIBAIOT, AHATU3UPYIOT HEOOXOTUMYO I'munma. CTpykTypa OenkoBol MoJiekyibl. bemku.
uHpopmauuro o Hux. OnuceiBaroT xuMudeckue | JleHarypauus u ruaponn3 Oenkos. L{BeTHbIe peakunu
peakuuu, xapakrepHble 1 HUX. [lepeuncnsior | Ha Oenku. A30Tconepskalnue reTeponUKINIeCKIe




00JTaCTH MX MPUMEHEHUSL. coenunenus. [Iupunun. Iuppon. [Iupumuaus.
OcCoO3HaHHO U NPOU3BOJIBHO CTPOSIT IlypuH. A30THCTbIE OCHOBaHUSI.

BBICKA3bIBAHUS B YCTHOI>'I U IUCbMEHHOU YMeTb: O0OBICHSITH 3aBUCHMOCTb CBOMCTB
AMHHOKHCJIOT OT CTPOCHUS UX (PYHKIMOHAIBHBIX
TPYII;, OOBSICHATH OMOJIOTHYECKYIO POJIb OEJIKOB U UX
MIPEBPALLECHNS B OPraHU3ME.

(dbopMe, UCTIONB3YsT HEOOXOTUMYO
XUMHYECKYIO TEPMHUHOJIOTHIO.

28

AzoTcoaepkaiue
reTepOLUKINYECKHE
coenuHenus. HyknenHosele
KHUCJIOTBHI.

1 3HAKOMSITCS CO CTPOEHHEM MOJIEKY T 3naTe: Hykneorunbsl. HykienHOBbIE KUCIOTHI.
HYKJIEHHOBBIX KUCJIOT. HaxonsT, BBIMUCHIBAIOT,
AHATM3UPYIOT HEOOXOMUMYEO HH(POPMALHIO O
Hux. ONMUCBIBAIOT XUMUUECKHE PEaKLUy,
xapakTepHble 1 HuX. [lepeuncnsror obnactu
ux npumeHeHust. OCO3HaHHO U MPOU3BOJILHO
CTPOSIT BBICKA3bIBAHUS B YCTHOW M MUCbMEHHOMN
bopme, nCoB3ysl HEOOXOTUMYIO
XUMHUYECKYIO0 TEPMUHOJIOTHIO.

29

XHUMHS U 300POBbE YEJIOBEKA.

1 Haszrisarot nzyuenssie nojoxenus TXC. 3HaTh:

O06001Iat0T 3HAHUS U AENAI0T BBIBOIBI O (bapMakosornyeckas XUMHsl.
3aKOHOMEPHOCTSIX U3MEHEHUI CBONCTB Ymern:

(YHKIIMOHATIBHBIX MTPOU3BOIHBIX MIOJIb30BaThCSl HHCTPYKLIUEHN K JIEKapCTBEHHBIM
yTJIEBOIOPOAOB B TOMOJIOTHUECKUX Psiiax. npenaparam

Bribupatot Haubonee 3hhekTUBHBIE CITOCOOBI
peweHus 3aga4. OCO3HaHHO U MPOU3BOJILHO
CTPOSIT BBICKA3bIBAHUS B YCTHOM M MUCbMEHHOMN
(dbopMe, UCTIONB3YsT HEOOXOTUMYO
XUMHUYECKYIO0 TEPMUHOJIOTHIO.

30

KonTtpoabnas padora 2 o
temaM «Kuciopoaconep:xamue
OpraHUYeCKHUEe COEIUHEHUS,
«AzoTconepkariie
OpraHUYeCKHUe COCTUHEHUS.

1 CocrasnstoT nas paboThl 1 YMeTh: NCNIOIB30BATh NPUOOPETEHHBIE 3HAHUS U
MOCJIEI0BATEIbHOCTD NEUCTBUH I YMEHHUs B IPAKTUYECKOUN NEATEIbHOCTU
YCIEUIHOTO BBIMOJHEHUS 3a1aHUM.

C nocTaTo4HON MOJIHOTON U TOYHOCTHIO

IITMCBMEHHO Bpra>KaIOT CBOHU MBICJIU B
COOTBETCTBUU C 3aJa4aMH U yCIOBUAMHU
3aTaHUN.

Pa3zpen S. BBICOKOMOJIEKYJIAIPHBIE COEAUHEHUSA (4 1)

Tema 10. Cunmemuueckue noumeput (4 1)




31 | CuHTeTHueckue MOJUMEPHI. CamocrosTenpHO (POPMYIUPYIOT LENH ypoKa, | 3HaTh: noauMepsl. CTeneHb NOIUMEepHU3aLiiu.
KonpeHcanmoHHble MONUMeEpBHL. HAXOJSAT U BBIIEJSIOT HEOOXOIUMYIO Monomep. CtpykTypHOe 3BeHO. TepMoniacTuuHbIe
IlenonnacTsL UH(POPMALIHIO, CTPYKTYPUPYIOT HHPOpMALHIO, | moauMepsl. CTepeoperysipHble MOJTUMEPHL.

o(hopMITSIFOT B BHJI€ KOHCIIEKTA. IHonustunen. Ionunponunex.
[MonurerpadropsTuneH. TepMopeakTHBHBIE
nojuMepsl. PeHoT0hOpMaTbAETHAHBIE CMOJIBI.
denomnactel. AMUHOIUIACTEL I1eHommacTsl.

32 | Ilpaktuueckas CamocrosTenpHO (POPMYITUPYIOT LETH YPOKa, YMeTh: NpUMEHSTDb 3HaHNS O XUMHUYECKUX
pabora Ned «PacnosznaBaHue CTPYKTYPUPYIOT HHPOPMALIUIO, TPOBOISIT CBOMCTBAX OPraHUYECKHX BELIECTB IIPU PELICHNH
TUTACTMACC U BOJIOKOHY. OTBITBI, XaPAKTEPHU3YIOIHE CBONCTBA KUPOB M | OKCICPUMEHTAJIBHBIX 3a/1a4

yrieBoAoB. IIpumensier 3vanusa no Th npu
BBITTOJIHEHNH 3a7aHuii. PaboTaroT u
BBIMOJIHSIOT Y4eOHbIE NEHCTBYS B Mapax,
IEMOHCTPHUPYIOT CIOCOOHOCTD BBITIOJIHSTh
SKCIIEPUMEHT U OMMCHIBATH €r0 M0
ONPENEICHHOMY IIJIaHY.

33 | Opranuueckasi XuMusi, 4eJIOBEK CamocrosTenpHO (POPMYITUPYIOT LEIH YPOKA, | YMeTh: HUCIOIb30BaTh MPHOOPETEHHbIE 3HAHUS U

U [IpUpoAa. HAXOJUIT U BBIIEISIOT HEOOX OZIUMYO YMEHHUs B IPAKTUYECKOUN NEATEIbHOCTU
UH(POPMALIHIO, CTPYKTYPUPYIOT HHGOPMALIHIO,
O0(hOPMIISIFOT B BUE KOHCIIEKTA.
34 | UTOroselil ypok MO Kypcy PemaroT pacueTHble 3ana4n YMeTh: 3aUCHIBATL YPABHEHUS PEAKLINA XUMUYECKHUX

xumuu 10 kiacca.

MPEBPALLCHUI MEXKAY KJIacCaMu OPTaHUYECKUX
BEIIECTB

3HaTh: GOPMYJIBI U CBOMCTBA BEIECTB OCHOBHBIX
KJIACCOB OPraHUYECKUX COCTUHEHMI




KAJIEHJAPHO-TEMATHYECKOE IIVIAHUPOBAHHUE

no xumuu 10 knace (1 gac B Henento / 36 yacoB B rox)

/i

HaumeHnoBanue paszznena v ypoka

KonuuectBo
JaCcOB

JlaTa npoBeneHus

IIo
TJIaHy

ITo
dakty

Pasnen 1. TEOPUTUUECKHUE OCHOBBI OPTAHUYECKOM XUMUH (44)

Tema 1. Teopus ocroest opzanuueckoit xumuu (44)

1

IIpenmer oprannyeckon xumuu. Teopuss XUMHUYECKOTO CTPOEHUs OPraHUYECKUX BEIIECTB.

2 OcHOBHbIE MOJIOKEHUS TEOPUHU XUMUYECKOIO CTPOEHUs OpraHuyeckux coennHenuil A.M. byTieposa. 1
3 CocTosiHUE 3JIEKTPOHOB B aTOME. DJIEKTPOHHAs IPUPOJIa XUMUYECKHX CBsI3€H B OPraHUYECKUX COESAUHEHMSIX. 1
4 Knaccuukauus opraHuuecKux COeTUHEHNH. 1

Paznen 2. YIJIEBOJAOPO/bI (11 u)

Tema 2. Ilpeoenvnoie yeiieso0opoost (aikanst) (24)

5

DJIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE ajKaHOB. [ OMOJIOrH U U30MephI AIKaHOB

6

Metan — npocTelui NpeICTaBUTENb aJIKAHOB.

Tema 3. HenpenenbHbie yriaesoaopoab (4 1)

7 | HenpenenbHble yrieBoAOpOAbl. AJNIKEHBL CTPOEHUE MOJIEKYJI, TOMOJIorus U u3omepus. CBoOICTBa U IPUMEHEHHE 1
8 [Ipaxtrueckas padora Nel «IlomyueHne 3THIEHA U OIBITHI C HIMY. 1
9 AJTKaeHBL 1
10 | AueTuseH U ero roMOJIOrH. 1

Tema 4. Apomamuueckue yzi1e6000poout (apenst) (2 4)




11

benzon u ero romosioru.

12

CsoiicTBa O€H30j1a 1 €r0 TOMOJIOTOB.

Tema 5. Ilpupoonsie ucmounuku y2nego0opooog (3 1)

13

[Ipupoansie ncToyHMKYU yrieBoaopoaos. [Tepepadorka Hedrw.

14

KonTponbHas padora Nel no remam «Teopust XUMUYECKOTO CTPOEHUS] OPraHMUYECKUX COSAMHEHUID,
«YIeBoOAOpOABLDY.

Pa3zpen 3. KUCJIOPOJACOAEPKAILIUE OPTAHUYECKUE COEJUHEHUS (11 4)

Tema 6. Cnupmot u hpenonst (3u)

15 OnHoatoMHbIe TIpenesibHble cupThl. [lonyueHne, XuMuiecKkue CBONCTBA U MPUMEHEHNE OTHOATOMHBIX
MPEAETIbHbBIX CITUPTOB.

16 | MHOroaToMHbIE COUPTHI.

17 | ®deHONBI MU APOMATUYECKUE CITUPTBHIL.

Tema 7. Anvoezuont, kemonsl, KapoOOHOGHLE KUCTIOMDBL (3 4)

18 | KapOoHunbHBIE COeNMHEHUS] — aNbeTUbl 1 KeTOHbI. CBOHCTBA U IPUMEHEHHUE aJIbICTH/IOB.
19 | KapboHoBbIe KHCIOTHL. XUMHYECKHE CBOWCTBA M MPUMEHEHHE OJJHOOCHOBHBIX MPEEIbHBIX KAPOOHOBBIX KHCIIOT.
20 | IIpakrrueckas padora Ne2 «IlonmydeHne n cBOMCTBA KAPOOHOBBIX KHCIIOTY.

Tema 8. Cnoscnvie sgpupot. ZKupwt. (2u)

21

CrnoxHble 3¢UpHL.

22

Kupsl. Morowmue cpencrsa.

Tema 9. Yeneeoowt (3u)

23

I'mokoza. Caxaposa.




24 | Kpaxman. Lenmomnosa.

25 | Ilpaxkrrueckas padora Ne3 «PemeHue s5KCIIepUMEHTAIBHBIX 33724 Ha MMOJyYeHHE U PACcIIO3HABAHUE
OpPraHUYECKHUX BELIECTBY.

Pa3znen 4. ASOTCOAEPKALLIME OPTAHUYECKHUE COEAUHEHUS (6 1)

Tema 9. Amunst u amunoxuciomst. beixu (6u4)

26 | AMUHEL

27 | AMunokuciorsl. beaku.

28 | AzoTconeprkalune reTepolUKIndeckue coequHenns. HykienHoBble KUCIOTHI.

29 | Xumus 1 310pOBbE YEJIOBEKA.

30 | KonrponpHas padora Ne2 no remam «Kucnoponconepskamue OpraHiueckue COSITUHEHUsD», « A30TCoepIKaIine
OpPraHUYEeCKHE COEAUHEHUS.

Pa3znen S. BBICOKOMOJIEKYJIAPHBIE COEAUHEHUA (4 4)

Tema 10. Cunmemuueckue noumeput (4 1)

31 | Cunrernueckue nonumepsl. KonneHcamnonnsle nonuMepsl. [leHonmacToL

32 | IIpaktuueckas padora Ned «Pacrno3zHaBaHHE IIACTMACC U BOJIOKOHY.

33 | Opranudeckas XuMusi, YeJIOBEK U MPUPO.A.

34 | Uroroselii ypok no kypcy xumuu 10 knacca.




YUYEBHO-TEMATHYECKUWM TJIAH

11 K1acc

Nen/m | Tema paznena yacoB | [Ipaktuu. | KoHTpOsbH.

ITosrOopenue kypca 10 kn 1
1 TeopeTnueckue ocHoBbI xUMHH (194)

1.1 Baxseiimme XUMHYCCKHUE TIOHSTHS U 3aKOHBI 4

1.2 Crpocuue BemmecTa 3

1.3 XumMuueckue peakiuu 3

1.4 PactBopsI 5 1

1.5 DaexTpoXxuMHUYeCcKre peakLuu 4 1
2 Heopranunueckas xumusi(114)

2.1 Metannsl 6 1

2.2 Hemetamnsl 5 1 1
3 Xumus ¥ Ku3Hb (34)
Hroro 34 3 2




COAEPKAHHUE YYEBHOI'O IPEAMETA

11 knacc (344; 14. B Heneno)

Teopernueckne ocHoBbI XumMuH (194)

Baxueiimmne XuMUYECKUE TOHITHUS M 3aKOHBbL. XUMHUYECKHUN 3JieMeHT. ATOMHbIM HOMep. MaccoBoe umucno. Hyxmuael. Pagnonykmumsl.
Hsotonsl.

3aKOH COXpaHEeHHsI MacChl BELIECTB. 3aKOH COXPAHEHUs U MpeBpalieHus sHeprun. JledexT Maccel.

ITepronuveckuii 3akoH. DyekTpoHHast kKoHpurypanus. ['padpudeckas snekrponHas popmyna. Pacripenenenue 3JeKTPOHOB B aTOMAax 3JIEMEHTOB
MaJIbIX B OOJBIINX MEPUOIOB, S-, P-, d-, f-3nemenTrl. JlanTaHoMabl. AKTHHOUIBL MICKYCCTBEHHO MOyYEHHBIE 3J€MEHTHL. BaneHTHOCTH. BaneHTHbIe
BO3MO>KHOCTH aTOMOB. BOonopoHble coeaAnHEeHus.

Crtpoenmne BemectBa. MonHast cBsa3b. KoBaneHTHas (monsipHass W HEMOJSIPHAsi) CBsi3b. ODJIEKTPOHHas Qopmyna. Meraminueckas CBS3b.
BonoponHas cBs3b.

I'mbpunuzanus aTOMHBIX opOuTanei.

Kpucrannbl: aToOMHBIE, MOJIEKYJIIpHBIE, HOHHbIE, METaJNINYeCKhe. DJIeMEeHTapHasl ss4ueiika.

omumopduzm. [Monmumopdueie Mmopuduraunu. Aymorponus. Usomepus. ['omonorust. XuMu4eckuii CHHTES.

Xummueckue peaku. OKUCIUTENbHO-BOCCTAHOBHUTENbHBIE PeaKUU. Peakiny pas3ioKeHns, COeNMHEHHsI, 3aMelIleHus], 0OMeHa.
DK30TepMUYECKUE U SHAOTepMIUecKue peakiuu. O0paTuMble u HeoOpaTuMble peakunn. Ternosoii 3¢ d ekt peakiuu. 3akoH [ecca.
Tepmoxumuueckue ypasHeHus. Terora obpasosanus. Teriora cropanus.

CxopocTb XuMHUECKOH peakliMi. AKTHBUPOBAHHBIN KOMIUIEKC. 3aKOH AeicTByroLmx Macc. KnHeTnyeckoe ypaBHEHHE PEaKLIMH.

Xumnueckoe pasHosecue. IIpunnun Jle Ilarense.
Pactopel. lucnepcHsie cuctemsl. PacTBopel. I'pyboancnepcHblie cucTeMsl (CycrieH3nu U smyibenn). Kosmonaaeie pacTBopsl (30511). A3pO30ITH.
CriocoObl BeIpaKEHHsI KOHIIEHTPALIUK pAacTBOPOB. MoJIsipHAas: KOHIEHTPALHs (MOJIIPHOCTB).
DNeKTpoauThl. JnekTponurudeckas auccouuanys. Crenenpb auccouuanuu. Koncranra nqucconuanuu. Bonoponssiil nokaszarens. Peakiuu
HMOHHOTO OOMeHa.
I'maponus opraHuyueckux BewecTs. I uaponus conen.
DnekTpoxuMuieckue peakuuu. ['anpBannueckuii aaemMenT. Daextpoasl. AHoa. Karoa. Axkkymynstop. TOMIHMBHBIN 2JIeMEHT. DIEKTPOXUMHUSL.
Psin craHmapTHBIX 3J€KTPOAHBIX NoTeHnanoB. CTannapTHele yciaoBus. CTaHAapTHBIN BOJOPOIHBIN 3JIEKTPO.
Koppo3us merannos. Xumudeckas U 3JIeKTPOXUMHUYECKast KOPPO3HUL.
DIEKTPOJU3. DIIEKTPOIN3 BOAHBIX PACTBOPOB. DJIEKTPOJIU3 PACILIABOB.
Heoprannueckas xumus (114)
Metambl. CiocoOb! oTydeHus: MeTaIoB. Jlerkue u TspkEmble MeTalIbl. JIerkoraBkie U TYTOIUIaBKUE MeTaJuTbl. MeTannueckue 3JeMeHThl A- 1 b-
rpynn. Menb. L{unak. Tutan. Xpom. XKeneszo. Hukens. [Tnatuna. Crinaser. Jlerupyromue nodasku. UépHbie MeTambl. [[BeTHbIe MeTamibl. UyryH.
Cranb. JlernpoBaHHBIE CTAJIH.
Oxcuapl U TMAPOKCHUIBI METAIIIOB.
Hewmerasbr. [IpocThie BemecTBa — HemeTautbl. Y riiepon. Kpemuawuii. Azor. @ocdop. Kucnopon. Cepa. @rop. Xiop.
Kucnornsle okcunbl. Kucnoponconep:xaiue kuciaorel. CepHas kucnora. A30THas kucjaora. BonopoaHbie coeiHeHNUs] HEMETAIOB.



—

—

I'eneTnueckas cBsA3b HEOPTaHUYECKUX U OPrAaHUUYECKUX BEIIECTB.

Xumus u KU3Hb(34)

XuMu4eckasi IPOMBILUIEHHOCTb. XUMHUYECKas TEXHOJIOTHSI.

XUMHUYECKOTO 3arpsi3HEeHUS.

JAemMoHCcTpaumu.

Mopenu MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX U METAJUNINYECKUX KPUCTAINIMUYECKUX PEIIETOK.

Mopenu MoJieKyJ1 H30MEPOB U TOMOJIOTOB

PasznuuHble TUIIBI XUMHUYECKUX PEaKLNA, BUAEOONbITHI 10 OPraHUYeCKON XUMHH.

OO0pa31bl METAJIIOB U UX COCAMHEHUH, CIUTABOB.

BzaumMopelicTBue METAJIJIOB ¢ KUCIOPOAOM, KUCIOTaMH, BOAOH.

JlokazaTenbcTBO aM(pOTEPHOCTH ATFOMHUHUS U €r0 THAPOKCHIA.

BsanmopnetiicTBre Menn 1 jkeje3a ¢ KUCIOPOIOM; B3aMMOACHCTBUE MEAH U JKeJe3a C KUCIOTaMH (CepHasi, COJITHAs).
[Monyuenne runpokcunos meau (1) u xpoma (I1I), okcupa menu.

B3anmonelicTBre OKCUIOB U THAPOKCUAOB METAJIIIOB C KUCJIOTaMU.

JlokazaTenabcTBO aMpoTepHOCTH coenquHenni xpoma(Lll)

OO0pa3ubl HEMETAJIOB.

Monenu KpUCTAUNTHYECKUX PEIIETOK anMasa U rpaduTa.

ITonyuyeHue aMMuaka u XJIOpOBOJIOPOAA, PACTBOPEHUE X B BOJE, JOKA3aTENbCTBO KUCIOTHO-OCHOBHBIX CBONMCTB 3TUX BELIECTB.
Cxuranue yrisi U cepbl B KHUCIOPOAE, OIpeneieHre XUMUYECKUX CBOMCTB MpPOAYKTOB cropaHus. BsaumopnelicTBue C Menbro
KOHLIEHTPUPOBAHHON CEPHON KUCJIOTHI, KOHIIEHTPUPOBAHHON U pa30aBIeHHON a30THON KUCIIOTHL

OO6pa31bl cpencTB OBITOBON XUMHH, HHCTPYKILUH 110 HX MPUMEHEHUIO.

JlabopaTopHbIe ONBITHI.

UzydeHue BIUSHUS pa3andHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKUX PEAKIINN
Omnpenenenne peakuu cpebl YHUBEPCATbHBIM HHIUKATOPOM.

I'maponus coneii.

IIpakTuyeckue padornl

IIpurorosneHne pacTBOPOB € 3alaHHON MOJIIPHOM KOHLICHTPALIUEH».
Pemenue skcriepuMeHTaIbHBIX 3a7a4 0 TeMe «MeTabn

Pemenue skcniepuMeHTadbHbIX  3aaad no teme «Hemeranabn



KAJIEHJAPHO-TEMATHYECKOE IIVIAHUPOBAHHUE

Ne HanvenoBanus pa3aenos U TeM XapaKkTepUCTHKA OCHOBHBIX BHIOB JCATCIBHOCTH YUCHHKA (HA YPOBHE YUCOHBIX ACHCTBHI)

Ypo

Ka

1 IToBTopenue kypca xumun 10 xracca

Teopernueckne ocHOBbI xXuMHuH (194)
1.1. BaxkHeHIne XUMUYSCKHUE TOHATHS U 3aKOHBI (4 1)

2. Xumunueckuit snemenT. Hyxmuapl. | [lepeuncnsaTe BaKHEHITNE XapaKTEPUCTHKH XUMHUYECKOT0 3yieMeHTa. OOBSICHATD pa3indne
H3oronel. 3aKOHbBI COXpaHEHUs MEXKAY NOHATUAMU «XUMUYECKHU 3JIEMEHTY, KHYKIUA», «M30TOm». [IpuMensaTs 3ak0H
MacCChl U SHEPTUU B XUMUU. COXPaHEeHUs1 MACChl BELECTB MPU COCTABJIEHUH YPaBHEHUM XUMUUECKUX peakunil. Onpenensrs

MaKCHMAaJIbHO BO3MOXKHOE YHCJIO 3JIEKTPOHOB HA SHEPreTUYECKOM YPOBHE. 3alHChIBaTh

3. | [leppogndeckuii 3aK0H. rpadpuyuecKue SJIEKTPOHHbIE (POPMYIIBI §-, p- U d-3J1eMEHTOB. XapaKTePH30BaATh MOPSIOK
Pacrnipenenetie 31€KTPOHOB B 3aII0JIHEHHSI SJIEKTPOHAMH SHEPTreTHUECKUX YPOBHEH 1 moaypoBHell B aroMax. OOBACHITS, B
aToOMax 3JIEMEHTOB MaJIbIX U YEM 3aKIIF0YaeTCs PU3UUECKU CMBICI TTOHSTHS KBAJIEHTHOCTB». OOBACHATD, YeM
OonmbmMx nepromNoB. OTPEAENIAITCS BaJIEHTHbIE BO3SMOKHOCTH aTOMOB Pa3HBIX 3J1eMeHTOB. COCTaBIIATh

4. | IlonoxxeHne B MEPUOAMUECKON rpaduueckue 3JIeKTPOHHbIE (OPMYJIBI a30Ta, pocdopa, KHCIOPOaa U CEPEI, a TAKXKE
CHUCTEME BOAOPO/Ia, JAHTAHOUJIOB, | XapaKTepu30BaTh U3MEHEHUS PalyCOB aTOMOB XUMHUYECKUX 3JIEMEHTOB IO Nepuoaam u A-
AKTUHOUJIOB U UCKYCCTBEHHO rpyInam nepruoAnIeCKON TaOIHLIbI
MOJIYYEHHBIX 3JI€MEHTOB.

5. | BaneHTHOCTb U BaJICHTHbBIE
BO3MO>KHOCTH aTOMOB

1.2. Ctpoenue BemecTsa (34)

6. OcHoBHbIE BHIBI XuUMHUYeCKOH | OOBACHATH MEXaHU3M 00pa30BaHUS HOHHON M KOBAJIEHTHOH CBSI3M U OCOOEHHOCTH
cBsa3u. MloHHas u KOBajeHTHAas (u3NIECKUX CBOWCTB HOHHBIX M KOBAJICHTHBIX COSAMHEHUH.

CBsA3b. MeTamnyeckast CBsi3b. CocTaBisTh 3IEKTPOHHBIE (POPMYIIBI MOJIEKYJT KOBAJIEHTHBIX COeAMHEHUI. OOBACHATH
BognoponHas cBs3b. MEXaHH3M O0pa30BaHUs BOAOPOIHON U METAJTMYECKOHN CBSI3€H U 3aBUCUMOCTH CBOHCTB
BEIIIECTBA OT BUJA XUMHUECKON CBsI3U. OOBSICHATh MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJT

7 IIpocTpancTBEHHOE CTpOEHUE OPTaHUYECKUX U HEOPTaHMUYECKUX COCAMHEHHUH C IOMOLIBIO TPEACTABICHUI O ruOpUIN3aluu
MOJIEKYJI. opburaneli. OOBSICHATL 3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIA €r0 KPUCTAJUTHIECKOM

pemérku. OOBACHITh MPUUUHBI MHOTOOOPa3Hsl BELIECTB

8

CTtpoeHue KpUCTaIJIOB.
Kpucrannmnueckue pemeéTku.
[IpuunHEl MHOTOOOpA3Hs
BELIECTB.

1.3. Xumuueckue peakimu (3 1)




Knaccuuxamnmss XuMU4eCKUX
pEeaKLHil.

[lepeuncnsaTe TPU3HAKU, IO KOTOPBIM KJIACCUPULHMPYIOT XUMUYECKHE PEAKLINH.
OOBACHATH CYLTHOCTh XUMHUECKOH peakunuu. COCTaBIATh YPABHEHUS] XUMHUECKUX PEAKINH,

10. | CkopOCTh XMMHUYECKUX PEAKIUIA. | OTHOCSIIUXCS K omnpenenéHHoMy Tury. OOBsCHATE BIUSIHAE KOHIEHTPALUN PEareHToB Ha
Karanus. CKOPOCTh TOMOTEHHBIX M FeTePOTreHHBIX peakiuii. OObSICHITH BIUSHUE PA3TUYHBIX (DAKTOPOB
11. | Xumuueckoe paBHOBECHE U HAa CKOPOCTh XUMHUUYECKON PEAKLNH, a TAK)KE 3HAUCHHE MPUMEHEHHS KaTaJN3aTOPOB U
YCJIOBHSI €r0 CMELIEHUS. UHTHOUTOPOB HA MpakTuKe. OOBICHATD BIUSHUE U3MEHEHHSI KOHLIEHTPALIMU OJTHOTO U3
pearupyroUux BEIIECTB, TEMIIEPATYPhI U JABJIEHUS] HA CMEIEHNE XUMUYECKOTO PABHOBECHUS
1.4. Pacteopst (5 1)
12. | TucnepcHble CUCTEMBIL. XapakTepu3oBaTh CBONCTBA PA3JIUYHBIX BUOB JUCIIEPCHBIX CUCTEM, YKA3bIBATH IPHUHHBI
13. | Crioco6bl  BBIpaXKEHHs KOAryJisiLiUM KOJIJIONIOB U 3HAYEHHE 3TOTO SIBJICHUs. PelaTh 3a1auu Ha MIPUTOTOBJICHUE
KOHILICHTPALMU PaCTBOPOB. pacTBopa OnpeAeaEHHON MOJIIPHON KOHLIEHTpaUuu. [ 'OTOBUTh pacTBOp 3aAaHHON MOJISIPHOMN
14, | IIpakmuueckas paboma | koHIeHTpauu. OOBACHSATH, MOYEMY PACTBOPHI BEIIECTB C HOHHOUW M KOBaJICHTHON MOJISIPHOMN
«TIpUrOTOBIIEHNE PACTBOPOB C CBSI3bIO MPOBOAST 3JIeKTpudeckuil Tok. Onpenensats pH cpeasl ¢ MOMOIIBIO YHUBEPCATBHOTO
3a71aHHOI MOJISIPHOI uHaAnKaTopa. OOBSICHITH ¢ MO3ULUN TEOPHUH DIEKTPOIUTUIECKON TUCCOLUAIINHN CYIIHOCTh
KOHIIEHTPAIUEH. XUMUYECKUX PEAKLHH, MPOTEKAIOIUX B BOAHOU cpeae. COCTaBISITh MOJHBIE U COKPALEHHBIE
15. | DnexTponuTHyeckas HWOHHBIE YPABHEHUS PEAKLHH, XapaKTePU3YIOIIUX OCHOBHBIC CBOMCTBA BAKHEUIINX KJIACCOB
nucconmauwst. BoropoaHslii HEOPTraHWYECKUX coennHeHN. OnpenensiTh Peakuio CPeabl pacTBOPa COH B BOJIE.
TOKa3aTelh. PeaKIni HOHHOTO CocTaBnATh ypaBHEHUS] PEAKLIMI THAPOIN3a OPTaHUYECKUX U HEOPTaHUYECKUX BEIIECTB
oOMeHa.
16. | T'ugponu3 opraHUYecKux u
HEOPTaHUYECKUX COCTUHECHUI.
1.5. 3nexTpoxuMudecKue peaxkiuu (4 1)
17. | Xumuueckue UCTOYHUKH TOKA. OOBACHSITD NPUHIHI PAOOTHI TATbBAHUYECKOTO dJieMeHTa. OOBSACHSATD, KaK YCTPOCH
Psig cranmapTHBIX 3J€KTPOIHBIX CTaHAAPTHBIA BOAOPOAHBIN 3JeKTPO. [10Nb30BaThCS PSIAOM CTAHIAPTHBIX 3JIEKTPOIHBIX
MOTEHIUAJIOB. NOTeHLMATO0B. OTIHYaTh XUMUYECKYIO KOPPO3HIO OT 3JIEKTPOXUMU4eckoi. OOBICHATD
18. | Koppo3usi MeTayjioB U eé MPUHIUIIBI 3ALTUTHl METAJUTMUECKUX U3ACIUI OT KOPPO3UH.
MPENyPEKICHHE. OOBACHSITH, KaAKHE MPOLIECCHI MPOUCXOAT HA KATOAE W aHOME MPH DJICKTPOJIH3E PACIUIABOB U
19. | DnexTponus. pacTBOpoB cojieil. COCTaBIsITh CYMMapHbIEC YPABHEHUS PEAKLIUN 3JIEKTPOJIN3A
20. | KonrpoabHasi padora 1 o Teme
«Teopernueckre OCHOBBI XUMHUID»
Heoprauuyeckas xumus (11 )
1.1. MeTamsi (6 q)
21. | OOurast xapaKTEPUCTHKA U XapakTepu3oBaTh 00IIHE CBOWCTBA METAIJIOB U PA3bSICHITH UX HA OCHOBE MPEICTABICHUI O
croco0ObI OJTYYEHUS] METAJIJIOB. CTPOCHHUH aTOMOB METAJJIOB, METAJUIMUECKOU CBSI3U M METAJTTHYECKON KPUCTAIITUIECKOMN
22. pemérke. MmocTprpoBaTh MpUMEpPaMu CIIOCOOBI TOJTYUYEHUST METAJIIOB. XapaKTepHU30BaTh

0O030p MeTATUYECKIX
3JeMeHTOB A- 1 b-rpymnn.

xyuMudeckue cBoicTsa MetayioB IA—IIA rpynn u anroMUHUS, COCTAaBJISITh COOTBETCTBYIOIINE




23.

Menp. LHunk. Tutan. Xpowm.
Kene3o, HUKeNb, MJIATUHA.

ypaBHeHust peakuuii. OObACHATH OCOOEHHOCTH CTPOEHHUST AaTOMOB X IMHUYECKUX 3JIEMEHTOB b-
rpynn nepuoguyeckoi cuctemsl [{. 1. Menneneesa. CocTaBisITh ypaBHEHHS PEaKIH,

24. | CrnaBbl METAJLIOB. XapaKkTepU3YIOIINUX CBONCTBA MEAH, LIMHKA, TUTAHA, XpOMa, kee3a. [IpenckaspiBaTe CBONCTBA

25. | Oxcumbl U THAPOKCHIBI CIuIaBa, 3Has ero coctaB. OOBACHITH, KAK U3MEHSFOTCS CBOMCTBA OKCUIOB U THAPOKCHIIOB
METAJLIOR. METaJUIOB T10 eproAaM U A-rpymnmnam nepruoanydeckor Tadmuubl. OOBACHITh, KaK U3MEHSFOTCS

26. | Ipakmuueckas pa6oma 2 CBOICTBA OKCHJIOB U TMAPOKCHIOB XUMHUYECKOIO 3JIEMEHTA C MOBBILIEHUEM CTENEHU
«PelIeHNe YKCIEPUMEHTAIBHBIX OKHCIIEHHs! €10 aToMa. 3anuceiBaTh B MOJIEKYJISIPHOM U MOHHOM BHJIE yPaBHEHHA XHMIECKUX
3a1a4 1o Teme «MeTaby. peaxkLnii, XapaKTePU3yIILNUX KUCIOTHO-OCHOBHBIE CBOWCTBA OKCUIIOB U TMAPOKCH/IOB

METAJUIOB, a TAKXKE SKCIIEPUMEHTAIBHO AOKA3bIBATh HAJTMYUE 3TUX CBOMCTB. Pacno3HaBaTh
KaTHOHBI COJIEH C MOMOIIBI) KAU€CTBEHHBIX PEaKIni
1.2. HemeTammst (5 1)

27. | O630p HemerasuioB. CroiictBa u | XapakTepu3oBaTh OOIIHE CBOMCTBA HEMETAIIOB M PA3bSICHATH UX HA OCHOBE MPENCTABICHUH O
MIPUMEHEHHE BAXKHEUIINX crpoeHnu aroma. HaspiBaTh 00nacTn mMpUMeHEHHUs BXKHEHIIINX HEMETAJUIOB. XapaKTepPH30BaTh
HEMETAJLJIOB. CBONCTBA BBICIINX OKCUAOB HEMETAIIJIOB U KUCIOPOACOAEPKAIUX KUCIOT, COCTABIISATh

28. | OGmas xapakTePUCTHKA OKCHIOB | YPABHEHMsI COOTBETCTBYIOLINX PEAKIUI 1 OOBSACHSTD HX B CBETE NPEACTABICHUN 00
HEMETAJJIOB U OKHCJIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKLMX U HIEKTPOJIUTUYECKON AUCCOLIMALINH.
KUCJIOPOACOAEPKALIUX KUCIIOT. CocTaBnATb ypaBHEHUs peakLuil, XapakTepU3yIOLUINX OKUCIUTENbHbIE CBOICTBA CEPHON U
OxucnuTenbHble CBONCTBA A30THOH KUCJOT. XapaKTepU30BaTb U3MEHEHHUE CBOVCTB JIETYYUX BOJOPOAHBIX COeANHEHUN
CEpPHOH U a30THOM KUCJIOT. HEMETAJUJIOB I10 NIEPUOAY U A- rpyImaM NepuoanIeckoi cucremsl. Jloka3biBaTh B3aUMOCBSI3b
BonoponHslie coenuHeHus HEOPraHUYEeCKUX U OpraHndeckux coequHeHni. CoCTaBiATh ypaBHEHUS XUMHUECKUX PEaKLIU,
HEMETAJLJIOB. OTPAKAIOIINX B3AMMOCBSI3b HEOPTaHMUYECKUX M OPTaHMYECKHX BEIIECTB, OOBSICHITh X Ha

29. | I'eneTrueckasi CBsI3b OCHOBE
HEOPraHMYECKMX U OPTaHUYECKUX | TEOPUH 3JIEKTPOIUTUUECKON TUCCOLMALMU U MTPE/ICTABIEHHI 00 OKMCIUTENbHO-

BELIECTB. BOCCTAHOBUTEJBHBIX Mpoueccax. IIpakTuyeckn pacro3HaBaTh BEIECTBA C TOMOLIBIO

30. | Ilpakmuueckas paboma 3 KAa4eCTBEHHBIX PEaKLUN HA aHUOHBI
«Penenue 3xCriepuMEHTaIbHBIX
3aaa4 no teme «Hemeramnby.

31. | KourpoJbHasi pagoTa 2 1o Teme
«Heopranuyeckass XUMusD».

2. Xumus 4 Ku3HB (3 9)

32.

XuUMUs B IPOMBIIIJIEHHOCTH.
ITpuHIUIIBI XUMUYECKOTO
MIPOU3BOACTBA. XUMUKO-
TEXHOJIOTHYECKUE PUHLUIIBI
MIPOMBIIIJIEHHOTO MOJTyYeHHUs
MeTauioB. IIpon3BOACTBO UyryHa
U CTaJIU.

OOBsACHATH HAy4YHBIE IPUHLIMITBI TPOU3BOICTBA HA IPUMEPE IPOU3BOACTBA CEPHON KHUCIIOTHI.
HepeLII/ICJ'IﬂTb MPUHOUIIBI XUMHUYCCKOI0 TMPOU3BOACTBA, UCIIOJB3YEMBbIC ITPU ITOJTYUCHUN
YyI'yHA.

CocTaBiATh ypaBHEHUSI XUMUUECKHUX PEaKLMM, MPOTEKAIOLNX TP MOJIyYeHUH YyTyHa U CTaJu.
Cobmonate npasuia 6e30macHoi paboThI CO CPencTBaAMU OBITOBOM XUMUU.

O6’b$[CH$ITb MPUYIUHBI XUMHUYECKOTO 3arpsA3HCHNSA BO3AyXa, BOI[OéMOB U I104YB




33. | Xumus B ObiTy. Xumudeckas
MPOMBILIEHHOCTD
OKpYy’Karolias cpena.

34. | ITOroBBIf YPOK IO KypCy XUMHHU
11 kmacca.

TPEBOBAHUS K YPOBHIO ITOATOTOBKH BEIITY CKHAKOB CPEJIHEI (IIOJIHOI) OBIIEOEPA3OBATEIBHOM IIKOJIEI

B pesynbrare uzydenus yueOHOro npenmera « XMMUs» Ha YPOBHE CpeHero ob1iero odpa3oBaHus Ha 0a30BOM YPOBHE BBIMNYCKHUK HAYYHUTCS:

e  pacKphIBaTh Ha MPHUMEPAX POJIb XUMUH B (POPMUPOBAHUH COBPEMEHHOH HAyYHON KAPTUHBI MHPA U B MIPAKTUYECKON IEATEIbHOCTH YEJIOBEKA,

e JEMOHCTPUPOBATH HAa NPUMEPAX B3aUMOCBA3bL MCKIOY XUMHENA U APYTrUMHU €CTCCTBCHHBIMU HAaYKAMU,

e packpnlBaThb Ha IpUMepax MOJIOXKEHUs TEOpUH XUMHUdeckoro crpoenus A.M.bytneposa;

e TOHMMATh (PVBUYECKUI CMBICT mepuoandeckoro 3akona J[ M. MeHneneeBa u Ha €ro OCHOBE OOBSICHITH 3aBUCUMOCTh CBOWCTB XMMHUYECKUX

JJIEMECHTOB U O6paSOBaHHbIX HMHU BECIICCTB OT 3JICKTPOHHOI'O CTPOCHUS ATOMOB,

e OOBSCHATH MPUUMHBI MHOTOOOpa3Hsl BEIECTB HA OCHOBE OOIIMX MpencTaBieHne 00 X COCTaBe U CTPOCHHUU,

e TIPUMCHATDH MPaBUJIa CHCTEMAaTHYECKOI MG)KI[YHapOI[HOfI HOMCHKIJIATYPBI KaK CPpEACTBA PA3JIMUYCHUA U I/II[eHTI/I(I)I/IKaLII/II/I BEIICCTB MO UX COCTaBYy

U CTPOEHHUIO,

e COCTaBJIATH MOJICKYJISIPHBIE U CTPYKTYPHBbIC (POPMYJIbI OPraHUYECKHX BEIIeCTB KaK HOcHUTeNel MHpopManuu O CTPOSHUH BEINECTBA, €ro

CBOICTBAxX U MPUHAJIEKHOCTH K ONPEIEeIEHHOMY KJIacCy COeUHEHUI],

* XapaKTCPHU30BATb OPraHUYCCKHUE BCLICCTBA IO COCTAaBY, CTPOCHUIO H CBOI\/'ICTBaMj YCTaHaBJINBATh NPUYNHHO-CICACTBEHHBIC CBA3U MEXKIY

AAaHHBIMU XaPAKTCPUCTHUKAMU BECIICCTBA,

e IPUBOAUTH NPUMEPBI XMMHUYECKUX PEAKLMH, PACKPBIBAKOLINX XapaKTEPHBbIE CBOMCTBA TUIIMYHBIX NPEACTABUTENEH KJIaCCOB OPraHUYECKUX

COEIMHEHUH, ¢ LENbI0 UX UICHTU(UKALNH U OOBSICHEHHS 00JIACTH PUMEHESHUS,

e TIPOTHO3UPOBATH BO3MOXKHOCTDL NPOTCKAHUA XUMUYCCKHUX peaKL[I/IfI Ha OCHOBE 3HAHHII O THIIAX XUMHYECKOW CBS3U B MOJICKYJIaX pCarcHTOB U

WX PEaKIMOHHON CIIOCOOHOCTH,

e UCHOJB30BaTb 3HAHUA O COCTABE, CTPOCHHUU U XUMHUYCCKHX CBOMCTBaX BC€IICCTB OJId HX 0e30ImacHOro NPUMECHCHUA B HpaKTH‘{eCKOfI

NeATeTbHOCTH,

e TMPHUBOAUTH TNPUMEPBHI MPAKTUUECKOTO HCIIONb30BAHUS MPOAYKTOB TNepepaboTKu HePTH W MPHUPOJHOTO Tras3a, BBICOKOMOJEKYJISIPHBIX

COeMHEHUH (MONMATUIIEHA, CHHTETUYECKOTO Kay4yKa, alleTaTHOTO BOJIOKHA),

e TIPOBOAUTH OIBITHI MO PACMO3HAHUIO OPraHUYCCKUX BEIICCTB (FJ'II/ILIepI/IHa, YKCYCHOﬁ KHCJIOTBI, HEMPEACIBbHBIX KUPOB, T'JIFOKO3d, Kpaxmalia,

0eNKOB) B COCTaBE MUIIEBBIX MPOIYKTOB U KOCMETUYECKUX CPEICTB;



BJIAJETh MTPABHJIAMH U puEMaMu 0e30macHOi padoThl ¢ XMMUYECKMMH BEIECTBAMHU U 1aOOpaTOPHBIM 000pyIOBaHHEM,

YCTaHaBJIMBATL 3aBUCUMOCTb CKOPOCTHU XUMHYIECKOMN p€akiiii U CMCHICHUA XUMHUYCCKOr0 paBHOBCCHUSA OT PA3JIMYHBIX (I)aKTOpOB C LECJbIO
OMNPEACIICHNSA ONTUMAJIbHBIX YCJIOBI/Iﬁ MPOTCKAHUA XUMHUYCCKUX IMMPOLECCOB,

MPUBOIUTH MPUMEpP FUAPOIIN3A CONEH B OBCEHEBHOM JKU3HU YEJIOBEKA,

MPUBOAUTH TMPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKLUNA B MPHUPOAE, MPOM3BOACTBEHHBIX MPOLIECCAX U IKUIHENEATECIbHOCTH
OpPTraHU3MOB,

NPUBOAUTE PUMEPBI XUMHUYECKUX PEAKLMH, PACKPBIBAIOIINX OOIIHEe XUMUYECKHE CBOWCTBA MPOCTHIX BEIECTB-METAIIJIOB U HEMETAJUIOB,

MPOBOANTD PACUEThI HA HAXOXKIIEHUE MOJIEKYJIIPHOHN (hOPMYJIbI YIIIEBOAOPOA MO MPOAYKTAM CrOPAHUS U MO €r0 OTHOCUTEILHOM IJIOTHOCTH U
MaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJALIHX B €r0 COCTAB,

BJIAJIETh MTPAaBHJIAMH O€3011aCHOTO OOpAIIeHHUs C €AKUMH, TOPIOUYUMH U TOKCUYHBIMH BELIECTBAMH, CPEACTBAMHU OBITOBOH XMMUUY,
OCYILIECTBIISATH MIOUCK XUMHUYECKOH HH(POPMALINH 110 HA3BAHMSM, HIECHTH()UKATOPAM, CTPYKTYPHBIM (POpMyJiaM BELIECTB;

KPUTHYECKH OLIEHUBATh U WHTEPIPETHPOBATH XUMUYECKYIO MH(POPMAIIUIO, CONEPIKALIYIOCS B COOOINEHUSX CPEACTB MAacCOBOM MH(OPMALIUH,
pecypcax MHTepHeTa, HAYYHO-TIOMYJISIPHBIX CTATHSAX, ¢ TOUKH 3PEHUST €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEJISIX BBISIBJICHHS] OLIMOOYHBIX
cyxxaeHui u GopMHUpOBaHUS COOCTBEHHON MO3UIINH,

NPEACTABJIATh MyTU PECLICHUSA I00AIbHBIX npo6neM, CTOAIUX NIEpEN YCJIOBCUCCTBOM (3KO.]'IOI"I/ILIGCKI/IXj SHEPre€TUYCCKUX, CprbeBbIX) " pPOJIb
XUMHH B PCIICHUHU 3TUX HpO6J’I€M.

BbIHYCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYUYHTLCH:

WIUTROCTPUPOBATH MPUMEpPAMU CTAHOBJICHUEC U 5BOJIFOIIUIO OpFaHI/I‘{eCKOfI XUMHH KaK HAYKH Ha PA3JIMYHBIX UCTOPHYCCKUX STAaIlax eé Pa3BUTHA,

HCIOJIB30BATh METOAbI HAYYHOI'O ITO3HAHUS IMTPU BBIMMOJIHEHUN IIPOCKTOB U yLIe6HO-I/ICC.]'Ie,[[OBaTeJ'IbCKI/IX 3aaa4 o Uu3y4CHUuro CBOfICTB, crtoco0oB
MOJIYYCHH U paCliO3HaBaHUA OPTaHUYCCKUX BEIICCTB,

OOBSICHATh MPHPOAY U CHOcOObI 0Opa3oBaHMA XUMHYECKOW CBSI3M: KOBAJEHTHOW (TOJSIPHOW M HENOJSIPHOW), MOHHOH, METaJUTHYECKOH,
BOJOPOHOMN-C LIEJIBI0 ONpeeIeHNsI aKTHBHOCTH BELIECTB,

YCTaHaBJIMUBATh F’CHETUYICCKYHO CBA3b MEXKAY KilaCCaMU OPraHUYCCKUX BEIICCTB OJIA 000CHOBaAHHS HpHHL[PIHPIaJIbHOfI BO3MOXHOCTHU TTOJYUCHUA
OpPTaHUYECCKUX COGI[I/IHGHI/Iﬁ 3aJaHHOI'0 COCTaBa U CTPOCHMU,

yCTAHABJIMBATh B3aUMOCBS3H MEXAY (PaKTaMH U TEOPUEH, MPUYMHON W CIENCTBHEM INpPU aHAIN3E€ MPOOJIEMHBIX CHUTyalid U 0OOCHOBAaHHUH
MPUHUMAEMBIX PELIEHUH HA OCHOBE XUMUYECKUX 3HAHUM.

TpeGoBanusi K pe3yJibTaTaM YCBOeHHsI y4eOHOI0 Kypca

B xone ycBoeHust yueOHOTO MaTepHaa, BEITIOJHEHUS Pa3IMYHBIX BUIOB Y4eOHOH nesaTepHOCTH y oOydaromerocs OyayT cOpMUPOBAHBI CIIEAYIOLIHE
KOMITETCHIINH



Inanue/noHuUManue

< BaKHEWIINE XUMUYECKUE MOHSATHS. BEIECTBO, OKHCIUTENb U BOCCTAHOBUTEIb, OKHCICHUE U BOCCTAHOBJIEHHUE, TEIUIOBOH S (PEKT peakLuH,
CKOPOCTh XUMHYECKOH Peakny, KaTalin3, XAMHYECKOE PABHOBECHE, YITIEPOIHBIA CKeIeT. (PyHKIIMOHANbHAS TPYIIa, H30MEPHs], TOMOJIOTHSI:

OCHOBHBIC 3aKOHbI XUMHU. COXPAHCHUA MACChl BEIIECTB, IOCTOAHCTBA COCTABaA, nepnonnqecxnﬁ 3aKOH,

OCHOBHBIC TCOPUU XUMUU: XUMHAYECKOI CBA3U, CTPOCHUS OPraHNYCCKUX COCAUHCHUU.

S e

Ba)KHEHINME BEIIECTBA U MaTepUAJIbl. METaH, STUJICH, alleTHJIeH, OEH30J1, 3TAHOJ, KUPBI, MbLIA, TJIFOKO3a, CaXxapo3a, KpaxMaJl, KJIeT4aTKa,
OeNKH, UCKYCCTBEHHBIE | CHHTETUYECKHE BOJIOKHA, KAYYYKH, TTACTMACCHL

YMeHue

1. Ha3BIBaTh. U3yUYEHHBIE BEIECTBA 10 «TPUBUAIBHOW» WU MEXIYHAPOIHON HOMEHKJIATYpE,
2. onpenenATh. BaJEHTHOCTb U CTENEHb OKUCJIECHHUs XUMUYECKUX 3JIEMEHTOB, TUII XMMUYECKON CBSI3U B COCUHEHUSX, 3aps MOHA, IPUHAIJIEKHOCTh
BELIECTB K PA3JIMYHBIM KJIaCCaM OPraHUYeCKUX COCIUHEHHUH,

3. XapakTepu30BaTh. O0INE XUMUIECKHE CBOHCTBA OPraHUYECKUX COSNUHEHHUH,; CTPOCHNE U XMMUYECKHE CBOWCTBA M3YYEHHBIX OPraHMYECKUX
COCITUHEHUH,

4. 0OBSICHATD: 3aBUCUMOCTD CBOICTB BEIIECTB OT UX COCTaBa U CTPOCHUS,

5. BBIMOJHATH XUMUYECKHI HKCIIEPUMEHT IO PACTIO3HABAHUIO BAXKHEHUIIINX OPTraHUYECKHUX BEINECTB,

6. IPOBOJUTD: CAMOCTOSITENIbHBIA MOUCK XUMUYECKOH HH(POPMALINH C HCIIOJB30BAHUEM PA3JIMYHBIX HCTOUYHUKOB (HAyYHO-TIOMYJSIPHBIX M3IaHUMH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA); NCIIOIB30BATh KOMIIBIOTEPHBIE TEXHOJIOTHH It 0OPaOOTKH U Iepenayn XHMUIECKOH
UH(pOPMALIUK 1 €€ TIPEICTABICHUS B PA3IMYHBIX (OpMax;

7. Ucrionb30BaTh NPHOOPETEHHBIE 3HAHUS M YMEHUS B PAKTHUECKON AEATEIbHOCTH U TIOBCEIHEBHOM KU3HH IS

» 00BsICHEHHsI XUMHUUECKHX SIBJICHUH, MPOUCXOIAIINX B PUPO/E, ObITY U HA POU3BOICTBE; OMPEAEIeHHUs] BO3MOKHOCTH MPOTEKAHMUS
XUMHYECKUX MPEBPAIIEHHUH B PA3JIUYHBIX YCIOBHUIX U OLEHKH UX MTOCIEICTBU,

» DKOJIOTHYECKH I'PAMOTHOTO TIOBEEHHs B OKPY’KAIOLIEH Cpe/ie; OLIEHKH BIUSIHUS XUMUYECKOTO 3arpsi3HEHHUs OKPYIKaroIeil Cpebl Ha OpraHu3M
YeJIOBEKA U IPYTHe *KUBbIE OPraHU3Mbl, 0€30MacHOro 0OpalneHust ¢ TOPIOYMMH U TOKCHYHBIMU BEIECTBAMH, JJAOOPATOPHBIM 00OPYIOBAHUEM,
MPUTOTOBJIEHHUS PACTBOPOB 3aJaHHON KOHLIEHTPALMH B OBITY M Ha IPOM3BOCTBE, KPUTHUECKONW OLIEHKU JOCTOBEPHOCTH XUMHUECKOM
uH(pOpPMaLINY, TOCTYMAKOLIEH U3 Pa3HBIX HCTOYHHUKOB.

Cooepoicanue uHphopmMayuonnoil KOMnEeMEHYUU YHAUUXCA
1. Ymenne usBnekaTs yueOHy0 HHQOPMALNIO HA OCHOBE COIIOCTABUTENBHOTO AHAIN3a PUCYHKOB, OOBEKTOB, MOETIEeH, KOJIEKIIUH.

2. YMmenue paboTath ¢ XUMHUYECKUMH CJIOBAPSIMH U CIIPABOYHHKAMH B TIOUCKE 3HAUEHUH XUMUYECKIX TEPMHIHOB.

3. YMeHHe Mosib30BaThCs MPEIMETHBIM yKa3aTeJIeM SHIUKIIONEeIUH 1 CIIPAaBOUYHUKOB JUIsl HAX OXKICHUST HHPOpPMAaLIH.
4. YMeHue nenatb cooOmeHns: 00beMOM 4-5 MeYaTHbIX JIMCTOB.

5. Ymenue nons3zoBarbes MHTEPHET nunist noncka yueOHON HHPOpPMALNN O XUMHUYECKHUX OOBEKTAX.



6. CriocoOHOCTD nepeaaBaTb COACPNKaAaHUEC MPOCITYHIaHHOTO TEKCTA B C:KATOM UJIU PA3BEPHYTOM BUIC B COOTBETCTBHUU C LECJIBIO yqe6Horo 3adaHus.

Cooepoicanue KOMMYHUKAMUGHOU KOMHEMEHWUU YHAU{UXCA

1. CnocobHOCTB nepenaBaTs coepKaHue MPOCIIyIAHHOTO TEKCTa B CXKATOM WIIN Pa3BEPHYTOM BUIE B COOTBETCTBUH C LIENbI0 YIeOHOTO 3aJaHMs.

2. YMmenue nepedpasupoBaTh MbICIb (OOBICHUTD KMHBIMH CIIOBAME).

3. Oco3nanHOe U Oeryioe YTeHHe TeKCTOB Pa3INYHbIX CTHJIEH U JKaHPOB, MPOBeeHne HH(OPMALIMOHHO-CMBICTIOBOTO aHAJIN3a TeKCTa. Mcmnonp3oBanue
Pa3IUYHBIX BUAOB YTEHUsI (O3HAKOMHUTENBHOE, IPOCMOTPOBOE, TIOUCKOBOE U JIP.

4. Be10op 1 HCTIOTB30BAHNE BBIPA3UTEIBHBIX CPEICTB SA3bIKA M 3HAKOBBIX CHCTEM (TEKCT, TabJHIa, cXxeMa, ay AMOBU3YaJIbHBIN P U ApP.) B
COOTBETCTBUH C KOMMYHHKATUBHOH 3a7auel, chepoii u cuTyanuei oOmeHus.

5. BnageHre MOHOJIOTHYECKON U THAJIOTHYECKON peublo. YMEHNE BCTYNaTh B pe4eBOe OOLIeHNE, y4acTBOBATh B AHAJIOTe (IOHUMATh TOUYKY 3PEHUS
cobeceHNKA, IPU3HABATD IPABO HA HHOE MHEHHE).

Cooepoicanue perexcugnoii KomnemeHyuu

1. CamocTosiTenbHast OpraHu3alys y4eOHOU AesITeIbHOCTH (MTOCTAHOBKA 1SN, TUTAHUPOBAHKE, OTPENeSICHUE ONTUMATBHOTO COOTHOIICHHUSI LIEJTH U
CPEICTB | IIp.).

2. BnageHue HaBbIKAMU KOHTPOJISI U OLICHKH CBOEH AEATEIbHOCTH, YMEHUEM MPEABUAETh BO3MOXKHBIE OCAECTBUA CBOMX AeicTBUil. [lonck u
YCTpaHEHHE MPUYUH BO3HUKIIUX TPYIHOCTEH.

3. CobnroieHre HOPM TIOBEACHHUS B OKPYIKaIoLIeH cpere.

4. BnageHvie yMEHUSIMU COBMECTHOM JIESATEIBHOCTH . COTJIACOBAHHUE U KOOPAMHAIWSI IEATEIBHOCTH C APYTHMHU €€ YIYaCTHUKAMU, OOBEKTHBHOE
OLICHMBAaHHE CBOETO BKJIa/Ia B pelIeHHe OOIIUX 3a7a4 KOJUIEKTHBA; yU4eT OCOOCHHOCTEH Pa3IMYHOrO POJIEBOTO NOBeAeHUs (JIuAep, MOAYMHEHHbBIH 1
ap.).

5. OueHnBaHUE CBOEH AEATENBHOCTU C TOUKH 3PEHUSI HPABCTBEHHBIX, MPABOBBIX HOPM, 3CTETHUYECKUX LIEHHOCTEH. MICrop30BaHne CBOUX MpPaB U
BBITIOJTHEHHE CBOMX O0SI3aHHOCTEH Kak rpakIaHUHA, YiieHa 001ecTBa U y4eOHOro KOJIJICKTHBA.

KPUTEPUU OLIEHKH YUEBHOMH JEATEJIbHOCTH

Pe3ynbraTel 00y4eHHst XUMHUU TOJIKHBI COOTBETCTBOBATH OOINM 3aa4aM IpeaMeTa U TPeOOBAHUSM K €r0 YCBOCHHIO.

PesynbraTel 00y4eHHst OEHHUBAIOTCS 10 MATHOAIUIbHOM crcTeMe. [Ipy OleHKe YYUTHIBAIOTCS CIEAYIOIUE KaueCTBEHHBIC TIOKA3aTeIH OTBETOB:
» riayOuHa (COOTBETCTBUE H3YYEHHBIM TEOPETHUYECKUM 0000IIEHUIM),
» OCO3HAHHOCTH (COOTBETCTBHE TPEOYEMbIM B IPOrpaMMe YMEHHUSIM MPUMEHSITh MOTYyYeHHYI0 HHpOpMAaLHo),
» TOJHOTA (COOTBETCTBHE 00bEMY MPOrPaMMbl U HHPOPMALIUH YUeOHHKA).

IIpu oLleHKe YUUTBIBAIOTCS YUCIIO U XaPaKTEP OMMUOOK (CYILIECTBEHHBIE HIIH HECYIIIECTBEHHBIE).

1. CymecTBeHHbIE OIINOKHU CBSI3aHBI C HEAOCTATOYHOH IIyOMHONH M OCO3HAHHOCTBIO OTBETA (HAMPUMED, YUEHUK HETIPABHIIBHO YKa3ajJ OCHOBHBIC
NPU3HAKH TIOHSTUH, SIBJIEHUH, XapaKTepHbIE CBOMCTBA BEIIECTB, HEMPABIJILHO C(HOPMYIHPOBAN 3aKOH, MPABWIO U T.N. WJIH YYCHUK HE CMOT
NPUMEHHUTb TEOPETHUECKUE 3HAHUS IS OOBSCHEHHSI M TIPEICKA3aHUs SIBJICHUH, YCTAHOBJICHHS MPUYNHHO-CIICCTBEHHBIX CBSI3€H, CPAaBHEHHS U
KJIacCU(UKALIIU SBJICHUH U T. I1.).



2. HecyuiecTBeHHble OWWGKM ONpeAensitoTCs HEMONHOTOM oTBeTa (Hampumep, ynylleHWe U3 BuAa KakKoro-nm6o HexapakKTepHOro (akrta npw
OnucaHuK BeLLecTBa, npouecca). K HUM MOXHO OTHECTM OrOBOPKM, OMUCKM, LOMNYLLEHHbIE MO HEBHUMATENbHOCTY (Hanpumep, Ha ABa U 6onee

ypaBHEHMWS peakLMii B NONHOM MOHHOM BUAe AOMyleHa 0fHa OLWM6Ka B 0603HAUYEHMM 3apsja NOHA).

OueHKa TeOpPeTUYECKUX 3HAHUI
OTmeTKa «5»:
-- OTBET MONHbIA M NPaBWU/IbHbLIA HA OCHOBAHUW U3YUYEHHbIX TEOPUIA;

- martepuan n3noxeH B onpeAeneHHOR NOrMUYecKo NocnefoBaTelbHOCTU, NNTEPaTYPHbIM A3bIKOM;
-l- OoTBET CAMOCTOSATENbHbIN.

OTmeTKa «4»:
-- OTBET MOMHbLIA M NPaBWU/IbHbLIA HA OCHOBAHUW U3YUYEHHbIX TEOPUIA;

-~ maTtepuan u3noxeH B onpeneseHHON NOrMyYeckoi nocneaoBaTebHOCTU, NPM 3TOM AONYLLEHbl ABE-TPW HECYLLECTBEHHbIE OLLINGKH,
MCrpaBfeHHble N0 TPe6OBaAHUID YYMTENS.

OTMeTKa «3»: OTBET MOJHbIA, HO NPU 3TOM AONYyLLEHA CYLLECTBEHHAsA OLIMGKA AN OTBET HEMOJHbIA, HECBA3HbIN.

OTMeTKa «2». Npu 0TBETe 06HAPYXKEHO HEMOHUMaHMe yYallMMcs OCHOBHOMO COAepXXaHus y4e6HOro matepuana uam AonyueHbl CyLLeCTBEHHbIE
OLWMGKM, KOTOPbIE yYalNiica He MOXET UCNPaBUTb NPY HAaBOASALLMX BOMPOCAxX y4UTens.

OueHKa aKcnepuMeHTaNbHbIX YMEHWUIA
OueHKa CTaBUTCS HAa OCHOBaHUM HabOAEeHMA 3a yYallMmMcs U NMCbMEHHOr0 0TYeTa 3a paboTy.

OTmeTKa «5»:
-l- paboTa BbIMONHEHA NOMHOCTLIO M MPaBULHO, CAENaHbl NpaBubHble HabMAEHNUA U BbIBOAbI;

4~ 3KCNepuMEeHT NPoBefeH N0 NAaHy C Y4eTOM TEXHUKM 6e30MacHOCTU 1 NpaBua paboThl C BelecTBamMu 1 060pyA0BaHUEM;

- nposiBneHbl opraHn3aLoOHHO-TPYL0Bble YMeHUA (NOALEPXMUBAIOTCA YNCTOTa paboyero mecra v NOpPALOK Ha CTO/e, 3KOHOMHO MCMO/b3YTCA
peakTuBblI).

OTMeTKa «4»: paboTa BbIMOMHEHA NPaBU/IbHO, CAeNaHbl NpaBu/bHbIe HAGNHAEHUS U BbIBOAbI, HO MPU 3TOM 3KCMEPUMEHT NPOBEAEH HE MONHOCTbLIO
WK JONYyLLEHbl HECYLLLECTBEHHbIE OLINOKYM B paboTe C BellecTBaMu 1 060pyL0BaHUEM.

OTMeTKa «3»: paboTa BbIMO/HEHA MPaBU/IbHO HE MEHEee YeM HamnoMIOBUHY MK AOMYyLLeHA CYLeCTBEHHAA OWNOKa B X04€e 3KCNEepUMEHTa, B
06bACHEHUK, B 0hopMIeHMK paboTbl, B COBMOAEHUN NpaBU TEXHUKK 6e30macHOCTY npu paboTe C BewwecTBamum 1 060pyaoBaHNeM, KoTopas
ncnpasnseTcs no TpeboBaHNI0 yUnTens.



OTmMeTKa «2»: gonyuieHbl ABe (M 605ee) CyLLeCTBeHHbIe OWNOKM B XOA4e 3KCMEePUMEHTa, B 00bACHEHUN, B OPOpMIeHUN paboTbl, B CO604EHUN
npaBu TEXHUKK
6e3onacHoCTM npu paboTe C BellecTBamun U 060pyA0BaHNEM, KOTOPbIe YYaLLNACA HE MOXET UCNPaBUTb faXKe Mo TPe6OBAHWUIO yUYnUTeNs.

OueHKa YMeHU pewaTb 3KCNepUMeHTaNbHble 3a4aun
OTmeTKa «5»:
- 3aKcnepuMMeHT NpoBefeH N0 NAaHy C y4eTOM TEXHUKM 6€30MacHOCTU 1 npaBun paboThl C BeW,ecTBaMmn 1 060pyA0BaHUEM;

- nposiBneHbl opraHn3aLoOHHO-TPYLOBble YMeHUA (NOLLEPXMBAIOTCA YNCTOTa paboyero mecra v NOpALOK Ha CTO/e, SKOHOMHO MCMO/b3YTCA
peakTuBblI).

OTmeTKa «4»:

4~ pa6oTa BbINOMHEHa NPaBW/bHO, CAeNaHbl NPaBUbHble HABMOAEHWS 1 BbIBOAbLI, HO NMPX 3TOM 3KCMEPUMEHT NPOBeAEH He NONHOCTHLIO WU
AOMNYLEHbl HECYLLLECTBEHHbIE

- owwnbkmn B paboTe ¢ BewecTBaMu 1 060pyL0BaAHMEM.
OTmeTKa «3»: paboTa BbINOSIHEHA MPaBUIbHO HE MEHEE YEM HaAMOIOBUHY MAN AONYyLLeHa CYL,ecTBEHHaA OWNbOKa B X04e 3KCNepUMEHTa, B
00bACHEHUN, B 0OCDOPMIEHNN PaboThl, B COBMOAEHNN NpaBUN TEXHUKM 6€30MacHOCTM Npu paboTe ¢ BewecTBamMmm 1 060pyaoBaHNEM, KOTopas
ncnpasnseTcs no Tpe6oBaHMI0 yUnTens.
OTmMeTKa «2»: fonyuieHbl ABe (M 600ee) CyLLeCTBEHHbIe OWNOKM B XO4e 3KCMEPUMEHTa, B 00bACHEHUN, B OpOopMIeHUN paboTbl, B COBNOAEHNN
npaBuI TEXHUKK 6e30NacHOCTM Npu paboTe € BeWecTBaMn 1 060pyA0BaHMEM, KOTOPbIE YUalLLMIACS HE MOXET UCMPaBUTh AaXKe N0 TPeOOBaHUIO
yunTens.

OueHKa yMeHUI pelwlaTb pacyeTHbIe 3aja4un

OTMeTKa «5»: B OFMYECKOM PacCyXAeHWUMN 1 pelleHnn HeT oWwnboK, 3afada peleHa pauuoHanbHbIM CNoco6oM.

OTMeTKa «4»: B OFMYECKOM PacCyXAeHNN 1 pelleHnn HeT CYLLeCTBeHHbIX OWMOOK, HO 3afaya pelleHa HepauMoHanbHbIM CNOCO6G0M MK AOMYLLEHO
He 60nee BYX HECYLLECTBEHHbIX OLINGOK.

OTMeTKa «3»: B JIOTMYECKOM PaCCY>XEeHWUW HET CYLLECTBEHHbIX OLWIMOO0K, HO AONYLLEHA CYLLeCTBEHHAsA OWM6Ka B MaTeEMAaTUUYECKUX pacyeTax.
OTMEeTKa «2»: UMEHTCA CYLLECTBEHHbIE OLUIMOKM B IOTMUYECKOM PACCYXAEHUN U PELLEHUN.
OueHKa NMCbMEHHbIX KOHTPOMbHbLIX pa6boT

OTMeTKa «5»: 0TBET NOMHbINA 1 NPaBUbHbLIA, BO3MOXHA HECYLLECTBEHHAS OLINOKa.



OTtMmeTKa «4»: OTBET HETMOJHBIN UJTH IOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIUOOK.

OTtMmeTtka «3»: padoTa BBITIOJHEHA HE MEHEE YeM HATOJIOBUHY, TOMYIIeHa OHA CYIEeCTBEHHAs OLTNOKa W IBE-TPH HECYIECTBEHHbBIE.
OtMmeTka «2»: padoTa BBINIOJHEHA MEHEE Y€M HAITOJIOBUHY UJIH COAEPIKUT HECKOJBKO CYIIECTBEHHBIX OIIHUOOK.

[Ipu olieHKe BBIMOJHEHUS] TUCHMEHHON KOHTPOJIbHOU paboThl HEOOXOMUMO YUUTHIBATH TPEOOBAaHUS eAUHOTO Opdorpad MuIECKOro pexxnuma.
OTMerKa 3a UTOTOBYIO KOHTPOJIBHYIO paboTy KOPPEKTUPYET MPEAIIeCTBYIOIINE OTMETKHU 33 YETBEPTh, OJYTOAUE, TOI.
YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOM AEATEJIBHOCTH

Peanm3anms nmporpamMMbl yueOHOTO IpeMeTa OCYIIECTBIIETCS] B yaeOHOM KaOnHeTe XuMuH /OHOIoruu.

OGopynoBanue yueOHOro KaduHeTa:

[TewyatHpie mocoOus. Tabmuier:

1) nepuognueckas Tabnuua xuMudecknx sneMeHToB J{ M. Menneneesa.
2) Tabnuua pacTBOPUMOCTH KHCIIOT, OCHOBAHHI, COJIeH B BOJIE.

3) 5NIEeKTPOXUMHUYUECKUHN Pl HAMTPSKEHHSI METAJUIOB.

YueOHo-npakTUdecKoe U yueOHo-1adopaTopHOEe 000PyIOBaHHE:
1) ITpubopsl, npucrnocobaeHNs: KOMIUIEKT ITOCYABl U MPUHAIICKHOCTEH IS MPOBEASHHS JJaOOPATOPHBIX pabOT M MPAKTUYECKUX PaboT.

2) PeakTHBBI 1 MaTepUabl: KOMIUIEKT PEAKTUBOB JJIs1 0A30BOTO YPOBHSI.

TexHuueckue cpencraa 0OyUeHus:

1) Kommbrotep

2) IlpoexTop - MyJIbTUMENNA

HUcnonbzyemsrii YMK:

1. HH. I'apa. IIporpamMMbl 1 IpUMEPHOE TEMATUIECKOE IJIAHUPOBAHUE Kypca XUMUH K yueOHNKaM xumuu aBTopoB I.E. Pynsutuc, @ I'. @enpaman
s 8-9 xnaccoB u 10-11 kmaccoB o01ieo0pasoBaTeIbHBIX yupeknennii (0a30BbIi YPOBEHbD).

2. Pymsutuc I'.E. Xumus. OcroBbl o0meii xumun. 11 knace: yaed. Jlns obmeoOpasoBar. yupeskaeHuit: 0a3oBbiii ypoeHb — M.: IIpocsemenne, 2015 T.
3. T'apa HH. Ypoxku B 11 knacce: mocobue ans yuurens odmeodpasosar. yupexnenuii — M.: IIpocsemenne, 2014 T.

4. Psa6oB M.A. CoopHuUK 3a1a4, ynpaxHeHUH 1 TecToB 1o xuMul: 11 knacc k yuebnuky I'.E. Pynsutuca, @.I'. @enpnmana «Xumust: 11 kmacey - M.
HznarenbctBo «OK3amen», 2015r.

5. Papeuxuit A M. Xumus. [{unaktudecknii matepuan. 10-11 knaccer. [Tocobue mist yaureneit odbmeodpasosar. yupexnenuii — M.: IIpocserienne,
2014 r.



YuyeOHuku:
Pymsuruc I' E. Xumus. Opranndeckas xumust 10 kimace: yueOHUK U1t o0meo0pa3oBaTeNbHbIX yupexneHuil: 6a3osbiii yposenb / I'.E. Pymsutuc, @I
®enpaman — 14-e uznanue — M.: IIpocsewenue, 2014, — 192 c.

Xumusa 11 ki I'.E Pymsutuc, @ I'. @enpaman M «lIpocsemenue» 2018
JIOTIOJIHUTE/ILHAA JIUTEPATYPA 1Sl 00yYAIOIIUXCS
1. Pameukuit M. A. lunaktuueckue matepuainsl no xumuu. 10-11 kmace. UsnarensctBo: [Ipocsemenne.2018 rom.

2. JHopoubkuH B H. Xumus. EI'D. Paznen «Opranuueckas xumusi». 10-11 knacc. TpenupoBouHast Terpaap. 3agaHust u pemenusi. M3aarenbCcTBo:
Jleruon. 2018 rox.

3. Hoponbkun B.H. Xumus. EI'D. Pasgen «O0mas xumusy». 10-11 xnacc. TperupoBounas Terpans. 3ananus u pernenus. M3parenbcTo: Jlernon.
2018 rog.

JlONIOJTHUTE/ILHAS JIUTEPATYPA AJIs1 YUHUTEJIs1

1. Ps6os M.A. COopruk 3amay, ynpaxkaeHuil 1 tectoB nmo xumuu 10-11 xmaccel. K yuebnuky I' E. Pymsutuca, @ I'. @enpamana «Xumus. 10
knaccy, «Xumus. 11 kmace». ®I'OC. UzparenberBo: Jx3amen. 2018 ron.

2. Joponbkus B.H. Xumus. EI'D. 10-11 knacc. 3aganust BBICOKOTO ypoBHs clioskHOCTU. M3natensctBo: Jlernon. 2018 roa.

3. JHopoubkun B H. Xumumsa. EI'D. 10-11 kmacc. Temaruueckuil TpeHuMHT. 3afanusi Oa30BOrO W TOBBIIIEHHOTO YPOBHEH CIIOKHOCTH.
Hsparensctso: Jlernon. 2018 roa.
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