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HHOACHUTEJBHAA 3AIIUCKA

Pabouas mporpamMmma ydeOHOTO peaMeTa «XuMUs» (J1ajee - mporpaMMa) CocTaBjeHa Ha
OCHOBE U C YUETOM CIEAYIOIUX TOKYMEHTOB:

1. ®enepanphbiii 3akoH ot 29.12.2012 Ne 273-®3 «0O06 obpazoBanuu Poccuiickoii

denepanuny.

2. [Ipuka3z Muno6puayku Poccun ot 17.05.2012 Ne 413 «O6 YTBEP)KICHUH
benepanbHOTO

locymapcTBeHHOrO 00pa30BaTEIBHOTO CTaHAApPTa CpPEIHEro OoOImero o0pa3oBaHUS
(3apeructpupoBan B Munrocte P® 07.06.2012 Ne 24480, B penakimu npuka3zoB MUHOOpHayKH
P® o1 29.05.2014 Ne 1645, 31.12.2015 Ne 1578, 29.07.2017 Ne 613).

3. Ilpumepnast oOpa3oBaTenbHasl MporpaMma CpeaHero odimero oopasoBanus (0go0peHa
penieHreM y4eOHO-METOAMYECKOr0 OOBEIMHEHHUSI MO 00IeMy 00pa3oBaHUIO, MPOTOKON 28
nroHA2016 1. Ne 2/16 -3).

4. Kouuenmusi mnpenojaBaHusi y4deOHOro mnpeamera «Xumus» B 00pa3oBaTelIbHBIX
opranmzanusx Poccuiickoit ®egepanuu, peanu3yroolUX OCHOBHBbIE 00IIe00pa3oBaTeIbHbIC
nporpaMMbl (yTBEpKAeHa pelleHueM Koyiernu MuHucTepcTBa mnpocserienus Poccuiickoit
®enepanum ot 03.12.2019).

5. Ilpukaz Muno6puayku Poccun ot 30.08.2013 Ne 1015 «O6 yrBepxkaenuu [lopsaka
OpraHW3alliii W  OCYIIECTBICHHS  0Opa3oBAaTEIbHOH  JEATENFHOCTH IO  OCHOBHBIM
001eo0pa3oBaTeIbHBIM POTpaMMaM - 00pa30BaTENBHBIM MIPOrpaMMaM HAYalbHOTO OOIIETO,
OCHOBHOTO OOIIETo, CpeIHero olIero oopazoBaHus» (3apeructpupoBano B Muntocre Poccuu
01.10.2013 Ne 30067, B pen. IlpuxazoB MunoOpHayku Poccum ot 13.12.2013 Ne 1342, ot
28.05.2014 Ne 598, ot 17.07.2015 Ne 734, IlpuxazoB Munnpocsemenus: Poccun ot 01.03.2019
Ne 95, o1 10.06.2019 Ne 286).

6. IlocranoBnenne ['nmaBHOro I'ocymapcTBEHHOro caHUTapHOro Bpaya Poccuiickoit
Oenepaunn «O6 yrBepxkaenuun CaunlluH 2.4.2.2821-10 «CaHuTapHO-3MUIEMHOIOTHYECKHIE
TpeOOBaHUs K YCIOBUSAM U OpraHu3aluu oO0yueHus: B 0011e00pa3oBaTENbHBIX YUPEKACHUAX)» OT
29.12.2010 Ne 189, (3apeructpupoBano B Muntocte Poccuiickoit ®enepanun 03.03.2011 Ne
19993 B penakumu usmMeHeHuid Ne 1, yrBepxknaeHHbix IlocranoBieHuem IaBHOTO
rocyiapcTBeHHoro canurapHoroppada P® or 29.06.2011 Ne 85, M3menenuit Ne 2, ytB.
[TocranoBnenueM [ maBHOro rocynapcTBEHHOro caHutapHoro Bpaua P® ot 25.12.2013 Ne 72,
N3menennii Ne 3, yrB. [locranoBienunem ['1aBHOTO rocyaapcTBEHHOTO CaHUTapHOTo Bpaya PO
o1 24.11.2015 Ne 81, IToctanoBnenuem [ maBHOTO rocyJapcTBEHHOTO caHUTapHOTro Bpaua P® ot
22.05.2019 Ne 8).

B cucreme ectecTBeHHO-HAy4YHOro 0Opa30oBaHMs XUMHS KakK y4eOHBIM peIMeT 3aHUMaeT
BXHOE MECTO B ITO3HAHWUU 3aKOHOB MPHUPOJIBI, (POPMUPOBAHWM HAYYHOW KAPTUHBI MUPA,
XUMHUYECKOH TPaMOTHOCTH, HEOOXOAUMOM MJisi TOBCEIHEBHOM >KU3HH, HABBHIKOB 3JI0POBOTO H
0e30macHOro JUIsl YeloBeKa U OKpYXKarollled ero cpesl o0pasa KM3HM, a TaKKe B BOCIIUTAHUU
AKOJIOTHUECKON KyIbTypbl, (OPMUPOBAHWU COOCTBEHHON TO3MIMH IO OTHOUICHHIO K
XUMHUYECKON MH(POPMAIIH, TOIy4aeMOM U3 pa3HbIX HCTOUHUKOB.

VYcnemHocTh M3yyeHHs Y4eOHOro IpeaMeTa CBs3aHa C OBJIaJIeHUEM OCHOBHBIMU
MOHATHSIMH XMMHH, HAYYHBIMU (DakTamu, 3aKOHAMH, TEOPHUSIMH, MTPUMEHEHHUEM IOTYYEHHBIX
3HAHWUW TIPH PEIICHUN TPAKTHYECKUX 3a/1a4.

N3yyenne xumum Ha  0a30BOM  ypOBHE OpPHEHTHUPOBAaHO Ha  o0ecnedeHue
o011eo0pa3oBaTeabHON U OOIIEKYIbTYPHOU MOATOTOBKH BBIITYCKHUKOB.

Copepxanve 0a30BOr0 Kypca IIO3BOJSIET PACKPBITH BEIyIIME HJIEH U OTIEJIbHbIE
MOJIOKEHUS, Ba)KHbIE B IO3HABATEJIbHOM W MHPOBO33PEHUECKOM OTHOIICHHUHU: 3aBUCUMOCTH
CBOMCTB BELIECTB OT COCTaBa M CTPOEHHUS; OOYCIOBICHHOCTh NPUMEHEHHS BEIIECTB HX
CBOMCTBaMM; MaTepHalbHOE E€IUHCTBO HEOPTaHMYECKUX © OpPraHMYeCKUX  BEIIECTB;
BO3pacTaoIas pojib XUMUU B CO3JJaHUM HOBBIX JICKAPCTB U MATEPHAIIOB, B SKOHOMHH CHIPbS,
OXpaHe OKpYXKarolle cpebl.

Nzydyenne mnpenmera «Xumus» B YacTH (OPMUPOBAHMS y YyYAIIMXCA HAYYHOTO
MHUPOBO33PEHUS, OCBOEHHsS OOIIEHAyYHBIX METOJOB TIO3HAHMS, a TaKXe MPAKTHYECKOTo
MPUMEHEHHS] HAyYHBIX 3HAHUI OCHOBAHO HA MEXKIPEIMETHBIX CBS3SX C MpeaMeTaMH oOmacTei



€CTECTBEHHBIX, MATEMATHYECKUX U T'YMAaHUTAPHBIX HAYK.

MecTo y4eOHOTro npeaMera « XuMHs»

[Mpenmer «XuMmus» SBISCTCS YacThIO MpeIMETHOW oOmacth «ECTECTBCHHBIC HAyKH»,
M3y4aeTcsl Ha YPOBHE CpeaHEro ooiiero oopa3oBanus B KayecTBe yueOHoro npeamera B 10 - 11
KJ1accax.

T'on KonnuecTBO yacoB B KomnnuectBo yacos B
Kiace KonuuaecTBo y4eOHBIX HEIETh
00y4eHus HEJICIIO0 roJl
1 10 1 34 34
2 11 1 34 34
Bceero 68

Oco0eHHOCTH OpraHu3anu 00pa3oBaTeIbHOI 1eATeJILHOCTH:
@DopMbI U BUABI YIEOHOU EATEIBHOCTH JIJIsl OPraHU3alliy 3aHATHH B paMKax MpeaMera
«XUMHS» OCHOBBIBAIOTCS HA ONTUMAJIbHOM COUYETaHUU PA3JIIMYHBIX METOA0B 00yUeHHS:

Ilpobnemnoco 00yueHus (4acTUYHO-TIOUCKOBBIE W IBPUCTUYECKUE,
UCCIIEIOBATEIILCKUE).

Opeanuzayuu yuebHO-no3HaeamenvHou OesmenvHocmu (HArISIHBIE, TPAKTHYECKHUE;
AQHAJIUTHYECKHE,  CUHTCTUYECCKHE,  WHAYKTHBHBIC,  JIGAYKTUBHBIC;  PEIPOTYKTHUBHEIC,

AKCIIEPUMEHTAJIbHBIE, TPOOJIEMHOIIONCKOBBIE).

Cmumynuposanus u momusayuy (CTAMYJIUPOBAHUS K YICHHIO: Y4eOHbIE TUCKYCCHH,
AKCIIEPUMEHT; CTUMYJIUPOBAHUS J0JTa U OTBETCTBEHHOCTHU: YOCKICHUS, IPEAbSIBICHUE
TpeboBaHuil, moompenus). Konmpons u camoxonmpons (AHINBUIYaIbHBINA OTPOC,
(pOHTANTBHBIN ONPOC, TPOBEPKA 3HAHUH, MMCEMEHHBI CAMOKOHTPOITb, aHAIA3 MPAKTUICCKUX
pabor).

CamocmosmenvHoti no3HasamenvbHol OesimenvHocmu (MOATOTOBKA K BOCHPHUSTHIO
HOBOT'O MaTepHalla, yCBOCHHE HOBBIX 3HAHUM, 3aKPEIJIEHUE M COBEPUICHCTBOBAHUE 3HAHUM U
YMEHUH, BBIPAOOTKA MPAKTUUYECKUX HABBIKOB; KOHCTPYKTHUBHBIC, TPEOYIOIIHE TBOPUYECKOTO
oAX0/a).

Ilpoexmuwvii  memoo  (pa3BUTHE TBOPUECKMX M  TO3HABATEJbHBIH  IPOIIECCOB,
KPUTUYECKOTO MBIIIJIEHUSI, YMEHUS CaMOCTOSTEIbHO MOJy4YaThb 3HAHUS U NPUMEHSTh UX B
MPAKTUYECKOU EATETbHOCTH, OPUEHTUPOBATHCS B HH()OPMAITMOHHOM MPOCTPAHCTBE).

Pabo4eit nporpammoii y4eOHOro npeamera « XuMus» Mpe1ycCMOTPEHO BHINOJIHECHHE
JAOMAILIHEro 3aaHus B ciaeAyrimux popmax - ycrHas gopma, nucbMeHHass popma.

@®opMbl  00y4eHMs: UWHIUBUIyaJIbHAs,, TpPYNNOBas, XHUMHUYECKUN HKCIEPUMEHT,
(dbpoHTanbHAS.

TexHosoruu 00y4eHUsi: JTUYHOCTHO-OPUEHTHPOBaHHOE oOydeHue, WHGOPMaIMOHHO-
KOMMYHUKATUBHASI TEXHOJIOTHSI, AJIEMEHTHI 3/I0pPOBbheCOEpEeraronux TEXHOJIOTHI, TEXHOJIOTHS
HCCIIEIOBATENECKOTO 00 YUEHUSI.

1. INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O IIPEJIMETA,
KYPCA

N3ydyeHne XUMUHM B OCHOBHOW IIKOJIE JA€T BO3MOXHOCTh Yy4YallUMCS JOCTHYb
CJIEIYIOIUX PE3yJIbTATOB Pa3BUTHSL:

l. B 1MYHOCTHOM HANpaBJICHUH:

JIngHOCTHBIE PE3YIBTATHI OCBOCHUS IIPOrPAMMBI JOJIKHBI OTPaXKaTh:

1) pPOCCHUHCKYIO Tpa)¥KJaHCKYH0 HJICHTUYHOCTb, MATPUOTU3M, YBaXXEHHUE K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTH mepen PoauHo#, ropaocTu 3a cBoW Kpai, cBoro Ponuny,
MIPOLIJIOE M HACTOsALee MHOTNOHAIMOHAJIBHOIO Hapoja Poccum, yBakeHHE IOCYIapCTBEHHBIX
CUMBOJIOB (rep0, ¢uiar, TuMH);

2) TpaXJaHCKYH MO3ULMI0 KAK aKTUBHOI'O M OTBETCTBEHHOI'O WIEHA POCCHUUCKOIO
o011ecTBa, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE ITpaBa U 0053aHHOCTH, YBa)KAOILIETO 3aKOH U
MPaBOMOPSIOK,  OOJANAIONIEr0  YYBCTBOM  COOCTBEHHOIO  JOCTOMHCTBA,  OCO3HAHHO




NPUHUMAIOIIErO0 TPaJAMIMOHHBIE HalMOHAIbfibIE W OOIEYETOBEUECKHE TYMAHUCTUYECKHE W
JNEMOKPATUYECKNE IEHHOCTH;

3) TOTOBHOCTH K CiIy>keHHI0 OTE4YeCTBY, €T0 3aIIUTE;

4)  chOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH W OOIIECTBEHHON NPaKTHKH, OCHOBAHHOTO HA IHAJOre KYJIbTYp, a TaKxKe
pa3nuuHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTa B IMOJHKYJIHTYPHOM
MHUDE;

5) cpopMUPOBAaHHOCTH OCHOB CaMOPAa3BUTHS M CaMOBOCIHUTAaHUS B COOTBETCTBUU C
o0lIeUeIOBEYECKUMU LEHHOCTAMU U HJeaJlaMd TPa)XAaHCKOro OOIecTBa; TOTOBHOCTh U
CIOCOOHOCTH K CAMOCTOSITEIIbHOM, TBOPYECKON M OTBETCTBEHHOM EATEILHOCTH;

6) TOJEpaHTHOE CO3HAHME M IIOBEJICHHUE B IOJMKYJIbTYPHOM MHpPE, TOTOBHOCTh M
CIOCOOHOCTh BECTH [JHAJIOT C JPYTUMH JIIOABMH, JOCTUTaTh B HEM B3aUMOIIOHMMAHWUS,
HaXOJUTh OOILIME LEeNH U COTPYIHUYATH JJIS UX JOCTHXKEHHS, CIIOCOOHOCTh MPOTHUBOCTOATH
UJCOJIOTUN 3KCTPEMU3Ma, HAIMOHAIM3Ma, KCEHO(POOWH, IMCKPUMHHALMHU IO COIMAIBHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM IIPU3HAKAM M JIPYTUM HEraTHUBHBIM COLMAJIbHBIM
SIBJICHUSIM;

7) HaBBIKM COTPYIHHYECTBA CO CBEPCTHUKAMM, JE€TbMHM MJIAQJLIErO0 BO3pacTa,
B3pOCJIBIMH B 00pa30BaTCIIbHOHM, OOIIECTBEHHO TIOJE3HOHM, Yy4eOHO-HCCIIeI0BATEIHLCKOMH,
MIPOEKTHOM U IPYTUX BUJAX JIE€ATEIIbHOCTH;

8) HpaBCTBEHHOE CO3HAHHWE U IIOBEJICHHWE HA OCHOBE YCBOCHMS OOIIEUYEIOBEUYECKUX
LIEHHOCTEH;

9) TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHIO, B TOM 4YHCIIE CaMOOOpa3oBaHHIO, HA
MPOTSHKEHUH BCEH JKU3HM, CO3HATENbHOE OTHOIIEHHWE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBHUIO YCIICITHOM MPO(EeCCHOHATBHON M OOIIECTBEHHOM e TEIIbHOCTH,

10) scTeTHueckoe OTHOLIEHHE K MHUpY, BKIIOYash OSCTETHUKY ObITa, HAy4YHOTO U
TEXHUYECKOI0 TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHUI;

11) mpuHSATHE U pealv3allii0 LIEHHOCTEH 3J0poBOT0 M 0Oe3omacHoro obpasa KHU3HU,
norpeOHOCTH B (U3MYECKOM  CAMOCOBEPIICHCTBOBAHWH,  3aHATHSAX  CIIOPTUBHO-
037I0POBUTEIILHON JESATENbHOCTHIO, HEMPUATHE BPEIHBIX NMPHUBBIUEK: KYypEeHUS, YNOTpeOlieHus
aJIKOT0J151, HAPKOTUKOB;

12) OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (HU3UUECKOMY U
MICUXOJIOTMYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK M JPYTUX JIIOJeH, YMEHHUE OKa3blBaTh
MIEPBYIO ITOMOIIB;

13) oco3HaHHBIM BBIOOp Oyaymied TpPoPecCHu W  BO3MOXKHOCTEH peanu3aluu
COOCTBEHHBIX JKM3HEHHBIX IUTAHOB; OTHOIICHHWE K MPOPECCHOHANBHON EATEIbHOCTH Kak
BO3MOXXHOCTM ~ Y4acTUs B  pELIEHUH JIMYHBIX, OOIIECTBEHHBIX, TI'OCYAAPCTBEHHBIX,
OOIIeHAIIMOHAIBHBIX MTPOOIIEeM;

14) chopMHPOBAHHOCTH IKOJOTUYECKOTO MBIIIJICHUS, TOHUMAHUS BIUSHUS COLIMAIIBHO -
HKOHOMHYECKUX IPOLECCOB HAa COCTOSIHME MPHUPOJHONW M COLMAIBHOU Cpeabl; MpuoOpeTeHue
OTIbITa 3KOJIOTO - HAMPABJICHHON JESITeIbHOCTH;

15) OTBETCTBEHHOE OTHOLIEHHME K CO3JAAHHUIO CEMbH HA OCHOBE OCO3HAHHOI'O MPUHATHUS
LIEHHOCTEN CEMEHOM )KU3HH.

Il. B meranpeaMeTHOM HanpaBJCHUM:

MertanpenmeTHble pe3yabTaTbl OCBOEHUS POTPaMMBbl JOKHBI OTPaKaTh:

1) yMeHHE CaMOCTOATENbHO ONPEAENATh IENH JACSITEIbHOCTH U COCTABISTH IJIAHBI
NeSITeIbHOCTH;  CaMOCTOSITENIbHO  OCYLIECTBIISITh, KOHTPOJUPOBATH U  KOPPEKTHPOBAThH
JESTENIbHOCTD; UCIIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI Ul JOCTUKEHMSI TOCTABIECHHBIX LIEIeH
U peanu3ali IUTAHOB JIEATEIbHOCTH; BBIOMpPATh YCHEIIHbIE CTPAaTEerMM B Pa3IMYHBIX
CUTYaLUIX;

2) yMeHHe MPOAYKTHUBHO OOHIaThCS M B3aWMOJEWCTBOBATh B IMPOLIECCE COBMECTHOM
NEeSTeNbHOCTH, YUYUTBHIBATh T[O3UIUU JPYTUX YYACTHUKOB JI€ATENBHOCTH, 3(PPEKTUBHO
paspemiaTh KOH(IJIUKTHI,

3) BiIaJeHUE HAaBBIKAMU MO3HABATEIILHOM, Y4eOHO -MCCIIEOBATENBCKON M MPOEKTHOMN
NEeSTeIbHOCTH, HAaBbIKAMHM  paspellieHuss 1pobiieM; CHOCOOHOCTh M TOTOBHOCTh K



CaMOCTOSITEIbHOMY MMOMCKY METOJIOB PEIICHIBI PAKTHYECKHUX 3a1a4, IPUMEHEHUIO Pa3InYHbIX
METOJIOB MIO3HAHHS,

4) TOTOBHOCTh M CHOCOOHOCTH K CAMOCTOSITENIbHOW MH(OPMALMOHHO-TI03HABATEIHHON
NESTeIbHOCTH, BIIAJICHUE HABBIKAMH IIOJIydeHHs HeoOXOoAMMOH uH(popManuu U3 cioBapei
pa3HbIX TUIIOB, YMEHUE OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POPMAIIUH, KPUTHUECKI
OLIEHUBATh U MHTEPIPETUPOBATh UH(OPMALHIO, [TOTYyYaeMYI0 U3 Pa3IMYHbIX HCTOUHUKOB;

5) yMeHue WHCIONB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
texHousoru (nanee - UKT) B perieHun KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alluOHHBIX
3ajad ¢ COONIIOJCHMEM TpeOOBaHUHM SProHOMHUKH, TEXHUKH O€30MaCHOCTH, TI'MIHEHBI,
pecypcocOepexeHns, MPaBOBBIX U 3THYECKUX HOPM, HOPM HH(POPMALMOHHOW O€3011aCHOCTH;

6) yMeHue onpeAeaTh Ha3HaueHue U (QYHKIMU Pa3InYHbIX COLUAIBHBIX MHCTUTYTOB;

7) yYMEHHME CaMOCTOATEIIBHO OLIEHMBAaThb W IIPUHUMATh PEILIEHUs, ONpPEACIIAIONINe
CTPATETHIO MOBEJCHMS, C YUETOM I'PAXKAAHCKUX U HPABCTBEHHBIX LIEHHOCTEN;

8) BIaneHUE A3BIKOBBIMM CPEIACTBAMHU - YMEHUE SICHO, JIOTUYHO U TOYHO U3JIaraTb CBOIO
TOYKY 3pEHUS, UCIIOJIb30BATh aJJCKBATHBIC A3BIKOBBIE CPEACTBA,

9) BnazeHUEe HABBIKAMU TO3HABATENBbHOW pe(IeKCHH KaK OCO3HAHUS COBEpPIIAEMBIX
JEHCTBUI U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YyIbTATOB U OCHOBAHUH, I'PAHULL CBOETO 3HAHUS U
HE3HAHUS, HOBBIX IT03HABATEIIBHBIX 3a7a4 U CPEACTB UX JTOCTHKCHUS.

I11. B npeaMeTHOM HANIPABJICHUM:

[IpeamerHbie pe3ynbTaThl OCBOSHHS 0a30BOr0 Kypca NpeAMeTa «XUMHUS» IOJDKHBI
OTpaXkaTh:

1) cpOopMHPOBAHHOCTH NPEACTABICHUH O MECT€ XMMHUU B COBPEMEHHOW HAy4HOIl
KapTUHE MMpa; MOHMMaHUE POJM XMMUU B (OPMUPOBAHMM KpYyrozopa M (PyHKIMOHAIBHOU
IPAMOTHOCTH 4€JIOBEKA JUIS PEIICHMS PAKTUYECKUX 3a/1a4;

2) BJIAJICHHE OCHOBOIIOJIATAIOUIMMHM XUMUYECKUMU NOHATUAMMU, TEOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHMUE XUMUYECKON TEPMUHOIOTUEN U CUMBOJIUKOI;

3) BIaJeHUE OCHOBHBIMU METOJAaMU HAYYHOI'O MO3HAHHUA, MCIOJIb3YEMBIMU B XUMHHU:
HaOJIOZICHNe, OMNHMCaHWe, HW3MEPEHHE, OHKCIEPUMEHT; YMEeHHe o00padareiBaTh, OOBSICHSITH
pe3yJabTaThl IPOBEJCHHBIX OINBITOB U JI€1aTh BBIBOABI; TOTOBHOCTh M CIIOCOOHOCTb NMPUMEHATh
METO/BbI IIO3HAHMS IPY PEILICHUH PAKTUYECKUX 3a7a4;

4) chopMUPOBAaHHOCTH YMEHHUS JaBaTb KOJUYECTBEHHbIE OLEHKH U MPOBOJIUTH
pacueTsl M0 XUMUYECKUM (opMyJiaM U YpaBHEHUSIM;

5) BnazeHue NpaBWIaMH TEXHMKH O€30MaCHOCTH ITPU HCIOJIB30BAaHUM XUMHYECKHX
BEILIECTB;

6) chOpMHPOBAHHOCTh COOCTBEHHOM MO3UIMM 1O OTHOLIEHHIO K XUMHYECKOU
nH(pOpMaLINY, TOTYy4aeMON U3 pa3HbIX UCTOYHHUKOB;

B pesyabTare nzyueHns y4e0HOro npeaMera « XMMHs» Ha YPOBHE CpeAHeEro o001ero
o0pa3oBaHus:

BoinyckHUK Ha 0230BOM YPOBHE HAYYMTCSH:

packpelBaTh Ha NOpHUMEpax poJib XUMUU B (OPMHUPOBAHMM COBPEMEHHOM Hay4dHOMH
KapTHUHBI MUpa U B IIPAKTUYECKOMN NEATEIILHOCTU YEIIOBEKA;

JIEMOHCTPHPOBATH HA ITPUMEPAX B3aUMOCBA3b MEXKAY XUMHUEH U APYTUMHU
€CTECTBEHHBIMU HayKaMH; PACKpPbIBAaTh HA IIPUMeEpPAxX MOJI0KEHUS TEOPUH XUMHUYECKOTIO
ctpoenust A.M. bytneposa; nonnmarts pusndeckuii cMpicn [lepuoanueckoro 3akona J[. 1.
MeHieneeBa 1 Ha €r0 OCHOBE OOBSACHATH 3aBUCUMOCTh CBOMCTB XUMHUYECKUX AJIEMEHTOB U
00pa30BaHHBIX UMU BEUIECTB OT 3JIEKTPOHHOI'O CTPOCHUSI aTOMOB;

OOBSICHATH IPUYMHBI MHOTOOOpa3us BEIIECTB Ha OCHOBE OOLIMX MpEICTaBICHUN 00 MX
COCTaBE U CTPOCHUHU;

IIPUMEHATH IIpaBUjla CUCTEMATHUYECKOW MEXIYHApOJAHOW HOMEHKIIATYphl KaK CpEeACTBa
pa3nuyueHus U UACHTU(UKAIIMY BEUIECTB 110 UX COCTAaBY M CTPOCHUIO;

COCTaBJIATh MOJIEKYJISIPHBIE M CTPYKTYpHBbIE (DOPMYINBI OPraHMYECKHX BEIIECTB Kak
HocuTeneil uHGOpManuu O CTPOCHHUM BEIIECTBA, €ro CBOMCTBAaX M MPUHAIJIEHKHOCTH K
OIIPEJIETICHHOMY KJIACCY COCIMHEHU;

XapaKkTepU30BaTh OpPraHWYECKHE BEUIECTBA IO COCTABY, CTPOECHHIO M CBOMCTBaM,



yCTaHABIMBaTh PUYMHHO-CIEACTBEHHBIE OCBS3M MeXIy [JaHHBIMH  XapaKTEPUCTUKAMU
BEIIIECTBA;

MPUBOJIUTH MPUMEPHI XUMHYECKHX PEaKIHid, PAaCKPBIBAIOIINX XapaKTePHBIE CBOMCTBA
TUIUYHBIX TPEICTABUTENCH KIACCOB OPraHUYECKHX BEIIECTB C LENBK UX HUIACHTU(DUKAIUH U
00BsICHEHUS 00JIaCTH IPUMEHEHUS;

MPOTHO3UPOBATH BO3MOXXHOCTh MPOTEKAHMSI XMMUYECKUX PEaKIMii HA OCHOBE 3HAHHU O
TUIAaX XUMHUYECKON CBSI3U B MOJIEKYJIaX pPeareHTOB U MX PEaKIMOHHOW CIIOCOOHOCTH;

UCTIOJIB30BaTh 3HAHUS O COCTaBE, CTPOCHMM M XMMHYECKHUX CBOWMCTBaxX BEINECTB IS
0€301acHOTO MPUMEHEHUSI B TPAKTHYECKOMN JIeATEIILHOCTH;

MPUBOUTH MIPUMEPHI MPAKTUYECKOTO UCTIOIB30BaHUS MPOYKTOB MepepaboTku HedhTr U
MPHUPOJHOTO Ta3a, BBICOKOMOJICKYJISIPHBIX COCIMHEHUH (MOJMITHIICHA, CHHTETHYECKOTO
KayuyKa, alleTaTHOTO BOJIOKHA);

MPOBOJUTH OIBITHI TI0 PACIIO3HABAHHUIO OPraHMYECKUX BEIIECTB: TIIMIIEPHHA, YKCYCHOU
KHUCJIOTBI, HENpEeAENbHBIX JKAPOB, TIJIIOKO3bI, Kpaxmaia, OEJIKOB - B COCTaBe IHILIEBBIX
MPOAYKTOB U KOCMETHYECKUX CPEIICTB;

BJIQJICTh MPaBWJIAMH M TIpUeMaMu 0e30macHON paboThl ¢ XUMUYECKUMH BEIIECTBAMH H
J1a00paTOPHBIM 000PYIOBAHUEM;

YCTaHABIIMBATh 3aBUCUMOCTh CKOPOCTH XUMHYECKOW pEaKIud W CMCIICHHS
XUMHAYECKOTO PABHOBECHS OT Pa3MUYHBIX (JAKTOPOB C IIEIBIO OIPEICIICHUS ONTUMAIbHBIX
YCIIOBUH TIPOTEKAHUS XUMUYECKUX MPOIIECCOB;

NIPUBOJIUTH IIPUMEPHI THIPOJIN3a COJICH B TIOBCEHEBHOM KH3HH YEIIOBEKA;

NPUBOJUTL TMPUMEPHl  OKHCIUTCILHO-BOCCTAHOBUTEIBHBIX pEAKIMA B  TPUPOJIE,
MIPOU3BOJICTBEHHBIX MIPOIIECCaX U JKU3HEACATEIBHOCTH OPTaHU3MOB;

MPUBOJUTh TPUMEPHl XUMHYCCKHX PEAKIMA, PACKPHIBAIONIUX OOIINE XHUMHYCCKHE
CBOWCTBA MPOCTHIX BEUIECTB - METAJIOB U HEMETAILJIOB;

IIPOBOJUTH PacyeThl Ha HAXOXKACHNE MOJICKYIISIPHON (POPMYIIBI YTIIEBOJOPOIA 1O
MPOAYKTaM CTOPaHUs H [0 €r0 OTHOCUTEIILHOW TUIOTHOCTH M MACCOBBIM JIOJISIM 3JICMEHTOB,
BXO/ISIIIMX B €r0 COCTAaB; BIAJIETh NMPaBHJIaMH 0€301IacHOTO OOPALICHUS C €AKUMHU, TOPIOYNMH H
TOKCHYHBIMHU BEIIIECTBAMHU, CPEICTBAMH OBITOBON XUMHUH,

OCYIIECTBIISATh MOMCK XMUMHYECKOH WHGOpMAIMU 1O Ha3BaHUSAM, HIACHTH(HKATOpam,
CTPYKTYpPHBIM (popMysIaM BEIIECTB;

KPUTHYCCKH  OICHWBATh W  WHTEPIPETHPOBATh  XUMHUYECKYI0  WH(DOpMaImio,
CoJlepKallylocss B COOOIIEHUSX CPeICcTB MaccoBoil MHpopmaiuu, pecypcax IMHTepHera,
HAyYHO-TIOMYJISIPHBIX CTaThsX C TOYKH 3PEHUS €CTECTBCHHO-HAYYHOW KOPPEKTHOCTH B IIEJISX
BBISIBJICHHSI OIIMOOYHBIX CYXACHHUH U (HOpMUPOBAHUSI COOCTBEHHOM MO3HIINH;

NPEICTaBIATh MYTH PEIIeHHs TJIO0ATBHBIX MPOOJIEM, CTOAIIMX TEPe]l YeIOBEUECTBOM:
AKOJIOTHUECKUX, SHEPTETUUECKHX, CHIPHEBBIX, U POJIb XUMUU B PEUICHUH ITUX MPOOJIEM.

Boinycknuk na 6az060m ypoene noayuum 03mMoHCHOCHb HAYUUMbCA:

ULTIOCMPUPOBAMb HA NPUMEPAx CMAHOBIEHUE U IBOJIOYUID OPSAHUYLECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCMOPUYECKUX IMAanax ee pa3eumusi;

UCNONL308aMb MEMOObl HAYYHO2O NO3HAHUS NPU GbINOJIHEHUU NPOEKmMOo8 U YueOHO-
UCCe008aMENbCKUX 3A0aY NO U3VYEHUIO CBOUCMSE, CHnoco608 NOJVYeHUs U PACNO3HABAHUS
Op2aHUYECKUX Gewecms; O00BACHAMb NPUPoOy U CHOCOObL 0OPA30BAHUSL XUMUYECKOU CBA3U.:
KOBANIEHMHOU (NOJIAPHOU, HENOJAPHOL), UOHHOU, MEMAllIuyeckou, 8000POOHOU — C Yelblo
onpeoeneHuss XUMUYECKOU aKMUBHOCMU 6ewecms,; YCMaHAGIUEams 2eHemu4ecKylo C6s3b
MedAHCOY KNACCaMU OP2AHUYeCcKUx eeuecms 0isi 000CHOBANHUSL NPUHYUNUATILHOU 803MONCHOCMU
NOJYYEHUs. OP2AHUYECKUX COEOUHEHULl 3d0AHHO20 COCMAasa U CMPOEHUs, YCMAHABIUBAMDb
83AUMOCBA3U MeHCOY Pakmamu u meopuell, NPULUHOU U CIe0CmeuemM npu anaiuze npooIemMHbIX
cumyayuti u 060CHOBAHUYU NPUHUMAECMBIX PEUEHUL HA OCHO8E XUMUYECKUX SHAHUU.



2. COAEP’KAHUE YYEBHOTI O ITIPEJIMETA, KYPCA

OCHOBBI OpraHNYecKO XUMHUH

IlosiBneHne W pa3BUTHME OPraHUYECKOW XUMHUM Kak Hayku. [IpenMer opranmdeckoit
XUMHU. MeCTO U 3HaUeHHE OPraHMYECKON XMMUU B CUCTEME ECTECTBEHHBIX HayK.

XHUMHUYECKOE CTPOCHHUE KaK IMOPSAOK COECIMHEHHsS aTOMOB B MOJIEKYJE COIJIaCHO HX
BaJIEHTHOCTH. (OCHOBHBIE IIOJIO)KEHUS TEOPUHM XUMHUYECKOIO CTPOEHUS OPraHuYecKuX
coequHeHnit A.M. bBytnepoBa. YriepoIHbld CKEJIET OpraHM4ecKod MoJieKyJbl. KpaTHocTh
XUMHUYECKOM CBA3U. 3aBHCUMOCTb CBOMCTB BEHIECTB OT XHWMHUYECKOTO CTPOECHHUS MOJIEKYII.
Wzomepust u u3omepsl. [lonstue o QyHKIMOHANbHOW rpymme. IlpuHIMNIBL KiaccupuKain
opraHuyeckux coeanHeHuil. CucremMarnyeckas MEXIyHApOJHAs HOMEHKJIATypa U MPUHLIMIIBI
00pa3oBaHMs Ha3BaHU OPraHMYECKUX COCIMHEHUI.

Ankanbl. Cmpoenue monexkynvl memanda. 1'0OMOJIOTMYECKUN P aJKaHOB. ['omosioru.
Homenknarypa. M3omepusi yriaepoaHoOro ckeiera. 3aKOHOMEPHOCTH W3MEHEHUs (PU3NYSCKUX
cBOMCTB. XHUMHUYECKHE CBOWCTBa (Ha MpUMEpPEe METaHa M JTaHa). pEeaKUUd 3aMelleHUus
(raloreHUpOBaHKE), JETUAPUPOBAHMS KaK CIIOCOOBI IMOJMYYCHHs BaXKHEWIIMX COCAMHEHHUH B
OpraHM4ecKkoM cuHTe3e. ['opeHume MeraHa Kak OJUH M3 OCHOBHBIX HMCTOYHMKOB TeIUla B
IIPOMBIIIJIEHHOCTH U ObITy. HaxoxkaeHue B mpupone M IPUMEHEHUE alKaHoB. [lowsamue o
YUKTIOAIKAHAX.

Ankenbl. Cmpoenue  monexkyrol  omunena. ['oMonornyeckuil  psaja  ajJKEHOB.
Homenkiarypa. M3omepust yriaepogHOro CKejnera M IMOJIOKEHUsS KPAaTHOW CBSI3U B MOJIEKYIIE.
XUMUYeCcKUE CBOMCTBA (Ha MPUMEPE ATUIIEHA): pEaKLIUU TNPUCOECIUHEHUsS] (rajJOreHUupOBaHuUE,
2uopuposanue, TUAPATAINS, 2UOPO2ANI02eHUPOBaHLe) KaK CTI0co0 MoaydeHHs (PYHKIIMOHATBHBIX
IIPOU3BOJIHBIX YIJIE€BOIOPOAOB, ropeHus. [lonumepusanus 3TuaeHa Kak OCHOBHOE HalpaBICHHUE
ero ucnonb3oBaHus. [loaudTuineH Kak KPYNHOTOHHQXXHBIA — IMPOAYKT  XUMHUYECKOIO
npou3BoJicTBa. [I[puMeHeHme sTuineHa.

Ankanuensl W Kayuykd. [loHsTHe 00 ankaaMeHax Kak YIJIeBOAOPOAAaX C ABYMs
JTBOWHBIMU CBs3sIMH. [lonmmmepusanust nuBuHWIA (OyramueHa-1,3) kak croco0d IMOTydeHHs
CUHTETUYECKOro Kayuyka. HarypajibHblli U CUHTETHYECKMI Kaydyku. BynkaHuzanus kayuyka.
Pesuna. [Ipumenenue kaydyka U pe3uHbl.

Ankunbl. Cmpoenue monekynvl —ayemunieHa. 1OMOJIOTMYECKMH DS aJKHUHOB.
Homenkiarypa. M3omMepust yriiepoHOro CKejeTa M IOJIOKEHHsSI KPAaTHOM CBSI3U B MOJIEKYJIE.
XUMHUYECKHE CBOICTBA (Ha MpUMeEpe alleTUIIeHA): peakIUM MPUCOeANHEHH (TaJOreHUPOBaHue,
euopuposanue, TUIpATALUS, 2UOPO2ANOSeHUPOBAHUe) KAaK CIOCO0 MOJydyeHUs MOJIUMEPOB U
IPYTHUX TOJE3HBIX INPONYKTOB. ['OpeHMe aleTuineHa Kak HMCTOYHHUK BBICOKOTEMIIEPATYPHOTO
IUIAMEHHU JUIsS CBApKU U pe3Ku MeTayuioB. [IpuMeHeHune arerunexa.

Apenbl. beH301 Kak MNpeACTaBUTENb apOMaTHYECKHX YIJIEBOXOpOoAoB. Cmpoenue
MoeKky1bl Oen3zona. XUMHUYECKHE CBOWCTBA: peakUuy 3aMelleHus (TaJoreHUpoBaHUE) Kak
CrOCO0 MOIYYEHUS! XUMUUECKUX CPEJICTB 3alUThl PaCTeHUH, PUCOEANHEHHS (THIPUPOBAHUE)
KaK JI0Ka3aTeJIbCTBO HENpPEAENbHOro Xapaktepa OeH3zona. Peakinus ropenus. [Ipumenenue
OeH3zoua.

Cnuptsl. Knaccudukanusi, HOMEHKIIaTypa, U30Mepusi CIUPTOB. MeTaHON U 3TaHOJ Kak
MPEJCTaBUTENIN TPENeNbHbIX OJHOATOMHBIX CIUPTOB. XMMHUYECKHE CBOMCTBAa (Ha IMpHMEpe
METaHOJla W 3TaHOJA): B3aMMOJCICTBHE C HAaTpPUEM Kak CHOCcO0 YCTAaHOBJIEHUS HAJIUYUS
THJIPOKCOTPYIIIBI, PEeaKLUsi C TajJOreHOBOJOPOJaMU KakK CIIOCOO MOJY4YEeHHUs pacTBOPUTEINEH,
Jeruaparanus Kak croco0 MOMy4eHHsl 3TWieHa. Peakuus TOpeHHUs: CHUPTHI KaK TOILIUBO.
IIpumenenne mertaHona M 3TaHosa. DU3MOIOrMYECKOE EHCTBUE METAaHOJIIA M 3TaHOJA Ha
OpraHM3M 4eJOBeKa. OTWIEHIVIMKOIb W TIJIMLEPUH KaK MPEJCTaBUTENN MpeleibHbIX
MHOT0aTOMHBIX cUpTOB. KauecTBeHHas peakiys Ha MHOIOATOMHBIE CIIUPTHI U €€ IPUMEHEHHE
JUIS  paclio3HaBaHUs TIJIMIEPUHA B COCTaBE KOCMETHYECKMX cpeacTB. [IpakTuueckoe
MIPUMEHEHNE YTUJICHTJIMKOJIS U TIINLEPHUHA.

®enon. CtpoeHue MoJiekylnbl GpeHona. Bzaumuoe enusnue amomos 8 moaekyie genona.
Xumuueckue ceoticmea: e3aumoolelicmeue ¢ Hampuem, 2UOPOKCUOOM HaAmpus, OPOMOM.
[Ipumenenue denomna.



Aunbernsl. Metanans (Gopmanbaerii) U sTaHaib (aleTanbIerua) Kak IpeIcTaBuTen
NpEJeNbHbIX albAeruioB. KauecTBeHHble peakluM Ha KapOOHWIBHYIO Tpynmy (peakius
«cepeOpsHOTO 3epKana», B3auMmozeicTBue ¢ ruapokcuaom menu (1) m ux mpumeHeHue ans
OOHapyKeHMsI IpPEJENbHBIX albJEIUJOB B INPOMBIIUIEHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH
anpaeru1oB. [Ipumenenue GopManbaeruaa u aneTaibIeruaa.

KapOoHOBBIE ~KHMCIOTBL. YKCycHass KHUCJIOTa Kak IPeJICTaBUTENb IPEAEIbHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. XUMUYECKHE CBOKCTBA (Ha pUMEpE YKCYCHOM KUCIIOTHI):
peakuuu ¢ MeTajlllaMM, OCHOBHBIMM OKCHUIAMM, OCHOBAaHUSIMU M COJISIMU KakK IIOATBEPKICHHE
CXOJ/ICTBA C HEOPraHUYECKUMH KHcIoTaMH. Peakuus srepudukanuy Kak crnocod MoaydeHus
CIIOKHBIX 3¢upoB. [IpuMeHeHne ykcycHO# KucnoThl. [IpencraBieHne o BBHICIIUX KapOOHOBBIX
KHCJIOTax.

Cnoxuble >¢upsl u xupbl. CroxHble 3(QUPB KaK MPOAYKTH B3aUMOJCHCTBUS
KapOOHOBBIX KHCJIOT cO chnuprtamu. llpumMeHeHue CIIOXKHBIX 3(QHUPOB B MHUIIEBOH U
nap@oMepHON TPOMBIIIICHHOCTH. JKUpBl Kak CIOXHbIE 3(UpBHl TIMIEpUHa W BBICIIUX
KapOOHOBBIX KHCJOT. PacTuTenbHble M JKMBOTHBIE JKUpPbI, MX cocTaB. Pacrno3HaBaHue
pPacTUTENBHBIX JKUPOB HA OCHOBAaHMM HUX HENPENEIbHOro xapakrtepa. IlpumeHeHue xkupos.
I'maposnn3 wium OMBUIEHHE XHPOB KaK CIOCOO MPOMBILIUIEHHOIO IMOJyYEHHsI COJEeH BBICIIMX
KapOOHOBBIX KUCIIOT. MBLIa KaK COJH BBICIINX KapOOHOBBIX KHCIOT. MOIOIINE CBONCTBA MBLJIA.

VYraeBogsl. Knaccudukanus yrneBonos. HaxoxaeHue yriaeBozoB B npupoje. imoko3a
Kak ampaerupocnupt. bpoxenue rmoko3sl. Caxaposza. [udponusz caxaposvl. Kpaxman u
LEJITI0JI03a KaK OMOJIOTHYECKHUE MOJIMMEpbl. XUMHUYECKHE CBOWMCTBA Kpaxmaja U LEJIHJIO3b
(Tuaponu3, KaueCTBeHHAsl Peaklus ¢ HOJI0M Ha KpaxMal M ee IMPUMEHEHHUE sl OOHAPYKEeHUs
KpaxMmaia B npoaykTax nuranus). [Ipumenenne u 6uonoruyeckas poib yriieBonoB. [lonsrue o6
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOI'O BOJIOKHA.

WnenTudukanys opraHMYecKUX COeIUHEHUN. [ enemuueckasn cesA3b medcoy Kiaccamu
opeaHuveckux coeoureHui. TUNbl XUMUYECKUX peakluil B OpraHMYeCKO XUMUU.

AmuHokucaoThel U Oenku. CocTaB U HOMEHKJIATypa. AMHHOKHCIIOTHI KaKk aM(OTepHbIe
opranuueckue coenuvHeHus. llentuanas cBs3b. buonormueckoe 3Hau€HUE a-aMUHOKHUCIIOT.
OOnactu HpUMEHEHMs aMUHOKMCIOT. benku kak mnpupoassie Ouomnonumepsl. CoctaB u
CTpoeHHe 0eNKOB. XMMUYECKUE CBOMCTBA OENIKOB: THIPOJIU3,ACHATYpaLUS. OOHnapyxeHue
OeIKOB NpU TMOMOUIM KadeCTBEHHBIX (IBETHBIX) peakuuil. IlpeBpaimieHus OeiakoB HHUILU B
opranusme. buonorunueckue GyHKIIUM OEITKOB.

Teoperuvyeckue 0CHOBbI XUMHMHU

Crpoenue BemectBa. CoBpeMEeHHas MOJEIb CTPOEHUS aToMa. OJEKTpOHHAas
KoHurypauus aroma. OcnosHoe u 6030ydcoennvie cocmoanus amomos. Knaccubpukanus
XMUMHUYECKHX 3JIEMEHTOB (S-, P, d-3memenTs1). OCOOCHHOCTH CTPOCHHUS SHEPTeTHUSCKUX YPOBHEH
aromoB d -amemenToB. Ilepromuueckas cucrema xummueckux anemeHtoB .M. Menneneesa.
®usnueckuit cmbich [lepuoanueckoro 3akona .M. MenaeneeBa. [IpruurHbl 1 3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB JIEMEHTOB M UX COECOUHEHHMI IO NEpHOJaM U TpyIIaM. DJIEKTPOHHAs
NpUPOAa XMMHMYECKOM CBSI3U. OJIEKTPOOTPULIATEIBHOCTh. BHABI XUMHUYECKOW CBS3M
(KoBaJIeHTHasi, HWOHHAs, METAJUIMYecKas, BOJOpPOJHAs) M MEXaHU3Mbl ee OoO0pa3oBaHUS.
Kpucmannuueckue u amopgnvie eewecmea. Tunvl Kpucmaniiuveckux peuiemox (amomHasi,
MONEKYNAPHASA, UOHHAS, MEeMANIU4ecKds). 3aeucumocms Qu3udecKux ceoucme eeujecmea om
muna kpucmaniuyeckou pewemxu. IIpyunHbl MHOrooOpas3us BEIIECTB.

XuMuueckue peakiyu. ['oMOreHHbIe U reTeporeHHble peakiuu. CKOpOoCTh peakliuy, ee
3aBUCHUMOCTh OT DAa3JIMYHBIX (AKTOPOB: MPUPOJBI PEarupyrolux BelIEeCTB, KOHIIEHTPAIUH
pearupyomux BEIIECTB, TEMIEpPATyphl, IUIOLIAJAA PEAKIUOHHONM IIOBEPXHOCTH, HAIUYUS
Kartaau3aTtopa. Poip Karanu3aToOpoB B IPUPOJIE U IPOMBIIUIEHHOM IPOU3BOJICTBE.
OOpatuMocCTh peakiii. XMMHUECKOe PaBHOBECHE M €r0 CMEIIEHHE MO/ JEHCTBUEM Pa3InUYHbIX
(akToOpoB (KOHIIEHTpAlMs PeareéHTOB WM MPOAYKTOB PEaKIUH, JaBJI€HUE, TeMIleparypa) ajs
CO3/1aHHS ONTHUMAJIBHBIX YCIOBUI MPOTEKAHUS XUMUYECKUX MPOLIECCOB. Jucnepcuvie cucmembi.
llonamue o «konnoudax (3onu, eeanu). Hcemunuvie pacmeopel. Peakuum B pacTBOpax
ANEKTPOJINTOB. pH pacTBOpa Kak MOKa3aTeslb KUCIOTHOCTH cpelpl. 'maponus coneil. 3HaueHue
ruapoiau3za B OHOJOTMYECKMX OOMEHHBIX mporeccax. OKHUCIUTETbHOBOCCTAHOBUTEIbHbIE



peaknuu B TPHUPOJE, MPOM3BOJICTBEHHBIX Hpolleccax W SKH3HEICATETbHOCTH OPTaHU3MOB.
OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA MPOCTBIX BEIIECTB - METAJJIOB TJIABHBIX M
MOOOYHBIX MOATPYIIT (MEb, JKEJIe30) U HEMETAJIOB: BOJOPOAA, KUCIOPOIa, TATOT€HOB, CEpHI,
a3oTa, ocdopa, yriaepoaa, kpemHusi. Kopposusi MeTayioB: BUIbI KOPPO3UU, CIIOCOOBI 3aIlIUTHI
METAJIJIOB OT KOPPO3UU. INeKmponu3 pacmeopos u pacniagos. llpumenenue snekmpoausa 6
NPOMBIULTIEHHOCTU.

XuMHus 4 )KU3Hb

Hayunbie MeTonpl no3HaHust B XuMud. Mcrounuku xumudeckoit nndopmanuu. Ilouck
nH(pOpMaLlUK MO HAa3BaHUSM, HACHTU(UKATOpaM, CTPYKTYpHbIM ¢opmyiaM. MoaenupoBaHue
XUMHUYECKHUX IMPOLECCOB U SBICHUM, XUMUUECKUli anaius u cuHme3 KaK METOIbl HAyYHOTO
MTO3HAHMUS.

Xumus U 310poBke. JlekapcTBa, pepMEeHTbI, BUTAMUHBI, TOPMOHBI, MHHEPAJIbHBIC BOIBI.
[IpoGnemsbl, cBsi3aHHBIE C MPUMEHEHUEM JIEKaPCTBEHHBIX IMpernapaToB. BpeaHble MpUBBIUKU U
(dakTophl, paspylIaoNe 310pOoBbe (KypeHHE, YHNOTpeOJeHHEe alKoroJisi, HApKOMAaHUs).
PammmonansHoe uranue. uwesvie 0obasku. OCcho8bl NUEBOU XUMULL.

XuMUs B TIOBCETHEBHOM KU3HU. Morolue u yuctsanme cpeacrsa. Cpedcmea 60pbowi ¢
ObLIMOBLIMU  HACEKOMbIMU: peneiieHmyl, uHcekmuyuosl. CpencTBa JUYHOM TUTHEHBl H
kocMeTuKu. [IpaBuna 6e3omacHoil pabOThl ¢ €AKUMH, TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMH,
CpeacTBaMu OBITOBOM XHMUHU.

XuUMHS U CeIbCKOE XO03sIiCTBO. MUHepanbHble U opraHudeckue ynoopenus. Cpenactpa
3allUThl PACTEHUH.

Xumuss ¥ dHepreruka. [IpuponHble HMCTOYHMKM yrieBOAOpoaoB. IIpuponHbil u
NOMYTHBIM He(QTAHON Ta3bl, UX cocTaB U Hcnosb3oBaHue. CoctaB HepTH U ee mepepaboTka.
Hedrenpoaykrsr.

OxraHoBoe uyucio OeHsuHa. OxpaHa OKpyKaroulei cpenpl npu HedrenepepaboTke U
TPAHCIOPTHPOBKE HEPTEPOTYKTOB. AJIbTEPHATUBHBIC UCTOYHUKN YHEPTUH.

Xumusa B crpoutenbctBe. llement. beton. Ilombop onTuManbHBIX CTPOUTEIHHBIX
MaTEepUaJIOB B IPAKTUYECKOM EATEIBHOCTH YEIOBEKA.

XHUMHS ¥ HKOJNOTHSL. XMUMHUUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpeibl U €ro MOCIEACTBUA.
Oxpana rugpocdepsl, TOUBHI, aTMOchepbl, (GIOPHI U (PayHbI OT XUMHUECKOTO 3arpsS3HEHUS.

10 KJIACC. 34 YACA

Baoxk 1. OCHOBBI OpraHN4ecKol XUMHH.

Pa3nes 1. OcHOBBI Opranndeckoi xumu. 34 qaca.

OcHOBHBIE COJIepKaTeIbHBIC TUHUH.

[TosiBneHne W pa3sBUTHE OpPraHMYECKONM XUMHM Kak Hayku. IIpenMer opranmdeckoi
XUMHUH. MeCTO U 3HaUeHHEe OPraHMYECKON XMMUU B CUCTEME €CTECTBEHHBIX HayK.

XVWMHYECKOE CTPOEHUE KaK MOPSAAOK COEIMHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO HX
BaJICHTHOCTH. (OCHOBHBIE TIOJIO)KEHUSI TEOPUM XUMHUYECKOIO CTPOEHUS OpPraHuYecKuX
coequHeHnii A.M. ByriepoBa. YTIilepoaHBI CKEJIET OpraHMYEcKOM MoJeKyibl. KpaTHocTs
XUMHUYECKON CBSI3U. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XMMHYECKOI'O CTPOEHMSI MOJIEKYI.
N3omepust u usomepsl. [loHstne o QyHKimoHanbHOM rpynme. ITpuHmunsl kiaaccupukauu
OpraHMYecKux coequHeHui. CucreMaTudecKkas MEXIyHapoJHas HOMEHKJIATypa W MPUHIIMIIBI
00pa3oBaHMs Ha3BaHUN OPraHUYECKUX COEIMHEHUI.

Ankanbl. Cmpoenue monexynvl memaua. 1'OMOJIOTHYECKUN pPsijl aJKaHOB. ['oMoJIOTH.
Howmenknarypa. M3omepust yriiepogHoro ckenera. 3aKOHOMEPHOCTH HM3MEHEHHs! (PU3NYECKUX
CBOMCTB. XWMHUYECKHE CBOWCTBAa (Ha TpUMEpPe METaHa M JTaHa). PEaKIUU 3aMeIIeHUs
(rasloreHUpOBaHKE), NETUAPUPOBAHMS KaK CIIOCOOBI MOJTYYEHHUS BaKHEHIIUX COCIMHEHUH B
OpraHMYecKoM cHuHTe3e. ['opeHne MeTaHa Kak OJMH M3 OCHOBHBIX MCTOYHHMKOB TeIjia B
MPOMBIIIICHHOCTH W ObITy. HaxoxkaeHue B mpupoje U NpUMEHEHHE alkaHoB. [lonamue o
YUKNOANKAHAX.

Ankensl. Cmpoenue  monekyivl  smuieHda. 1 OMOJOTMYECKHI  psiJl  AJIKEHOB.
Homenkiarypa. M3omMepust yriiepoHOro CKejeTa M MOJIOKEHUS KPATHOM CBSI3M B MOJIEKYIIE.



XuMudecKkue CBOMCTBA (Ha puMepe STHieHatPeakiin  MPUCOEAUHEHUsT  (TalOreHUPOBAHNE,
2uopuposanue, TUAPATALUS, cUOPO2AI02eHUPOBaHUe) KaK CTIOCO0 MoydeHus ()yHKIIMOHATBHBIX
MIPOU3BO/IHBIX YIJIEBOAOPOAOB, ropeHus. IlonuMepusanus 3TUIeHa Kak OCHOBHOE HaIlpaBIICHHE
ero wucnoip3oBaHusA. [lomudTHIIeH Kak  KPYNMHOTOHHAXHBIA  MPOAYKT  XHMHUYECKOTO
pou3BoJicTBa. [I[puMenenue stuneHa.

Ankanuensl W Kayuyku. [loHsTHe 00 aikanMeHax Kak YIJIeBOAOPOAAX C ABYMs
JTBOWHBIMU CBsi3siMH. [lommmepusanus nuBuHWIA (Oyragwena-1,3) kak cmoco0 MOydeHus
CUHTETHYECKOTO Kayuyka. HaTypasibHbIil 1 CHHTeTHYeCKUI Kayuyku. BynkaHuzanusi kaydyka.
Pesuna. [IpuMeHeHne kayuyKka U pe3uHbI.

Ankunbl. Cmpoenue Mmonekyavl ayemunenda. 1OMOJIOTMYECKMM pAl  aJIKHUHOB.
Homenxnarypa. M3omepust yriaepoaHOro CKejieTa W IMOJOXKEHHS KPaTHOM CBSI3U B MOJIEKYIIE.
XuMH4eCcKrue CBOMCTBA (Ha MPUMEPE AlIETUIICHA):pEaKIIMM MPUCOCIMHEHUS (TaJoreHUpOBaHUE,
2uopuposanue, TUAPATALUS, 2UOPO2ATIO2EHUPOBAHUE) KaK CIIOCO0 TMOJyYeHUsl IMOJIUMEPOB M
JIPYTUX IOJIE3HBIX NPOAYKTOB. ['OpeHue aleTuieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOIO
IJIAMEHHU JUIS CBApKU U pe3Ku MeTaiuioB. [IpuMenenue areruneHa.

Apenbl. beH301 Kak mpeAcTaBUTENb apOMaTHYECKUX YIIeBOIOpoaoB. Cmpoenue
Monekynivl Oen3zona. XUMHUYECKHE CBOWCTBA: PEaKIUU 3aMelleHHs (TajloreHHpOBaHHUE) Kak
CIOCO0 TOIYYEHUS! XUMUYECKUX CPEJICTB 3aIUTHl PACTCHUH, MPUCOSANHEHHS (THIPUPOBAHUE)
KaK JIOKa3aTelbCTBO HEMPEAENbHOro XapakTepa Oen3zona. Peakinus ropenwus. [Ipumenenwue
OeH3zoua.

Cnuptsl. Knaccudukanus, HOMEHKIIaTypa, H30MepHUsl CIUPTOB. MeTaHOI U 3TAaHON Kak
MIPEICTAaBUTENN MPEACIbHBIX OJHOATOMHBIX CIUPTOB. XMMHMUYECKHE CBOWCTBA (Ha NpuUMEpe
METaHOJla W 9STaHOJa): B3aMMOJCICTBHE C HATpPUEM Kak CHOcO0 YCTAaHOBIICHUS HATUYUS
THJIPOKCOTPYIIIIBI, PEAKLUsl C TaJIOr€HOBOJOPOAAMU KaK CIIOCOO MOJYYEeHHs PAaCTBOPHUTEINIEH,
Jeruaparanus Kak croco0 MOMy4YeHHsl dTHIeHa. Peakuus TOpeHHUs: CHUPTHI KaK TOILIHBO.
[Ipumenenue mertaHona u 3TaHosia. DU3HOIOrMUECKOE [EHCTBHME METaHOJIa M 3TaHOJA Ha
OpraHM3M 4YeNOBeKa. OTWICHIVIMKOIb U TIMLEPUH KaK [MPEACTABUTENH MpPeeTbHbBIX
MHOTOAaTOMHBIX CHHPTOB. KauecTBeHHas peakiusi Ha MHOTOATOMHBIC CITUPTHI M €€ IPUMEHEHHE
JUIS paclio3HaBaHUs TIJIMIEPUHA B COCTaBE KOCMETHYECKHX cpeacTB. [IpakTtuueckoe
MIPUMEHEHNUE STUJICHTJIMKOJIS U TJIMLEPUHA.

®enon. CtpoeHue MoneKynbl GpeHomna. Bzaumuoe euusnue amomos 6 moiexyie genona.
Xumuueckue ceovicmea: 63aumooleucmsue ¢ Hampuem, 2UOPOKCUOOM HaAmMpus, OPOMOM.
[Tpumenenue peHona.

Anbpaeruasl. Metananb (popmanbaerua) u dTaHallb (aLeTanbAerua) Kak npeacTaBUTeIn
MpeleibHbIX anbJIerunoB. KadecTBeHHbIE peakIUu Ha KapOOHWIbHYIO Tpymiy (peakuus
«cepeOpsiHOro 3epkana», B3aumozeicreue ¢ rugpokcugoMm menu (II) m ux npumenenue ans
OoOHapyKeHHsI TPEAENbHBIX AlbJETU0B B TMPOMBIIIIEHHBIX CTOYHBIX BOAAaX. TOKCHYHOCTH
anpserusioB. [Ilpumenenue Gpopmanbaeruaa v aleraibAeruia.

KapOoHOBBIE KHCIOTBL. YKCyCHas KHUCJIOTa KakK TMPEACTaBUTENb MpelelbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. XMMHUECKHE CBOMCTBA (Ha MpUMEpE YKCYCHOM KUCIOTHI):
peaKkiuu ¢ MeTalljlaMH, OCHOBHBIMH OKCHIAaMH, OCHOBAaHUSIMU M COJISIMU KaK TOJTBEPKICHHE
CXOJCTBA C HEOPraHMYECKHUMM KuciaoTaMu. Peakius stepudukanuy Kak crocod MOTy4eHUs
CIIOKHBIX 3(upoB. [IpuMeneHne ykcycHoi kucnotsl. [IpencTaBieHre o BhICIINX KapOOHOBBIX
KHCIIOTaXx.

Cnoxuble >¢upbl u xkupbl. CroxHble 3(DUPBI KaK MPOAYKTHl B3aWMOACUCTBUS
KapOOHOBBIX KHCIOT cO crnupramu. [IpumeHeHHe CIOXHBIX 3(QHUpPOB B NHUIIEBOH U
napQroMepHONH MPOMBIIUIEHHOCTH. JKUpBI Kak CIOXKHBIE J(QHpPHI TIUIEPUHA M BBICIINX
KapOOHOBBIX KHCJIOT. PacTUTenbHble W JKUBOTHBIE JKUpPBI, WX cocTaB. Pacrno3HaBaHue
pPACTHTENBHBIX JKUPOB HA OCHOBAaHUHM WX HEMPENENbHOTrO xapakTepa. [IpuMeHeHHe >KUPOB.
l'unponu3 winM OMBUIEHHE KUPOB KakK CHOCOO MPOMBIIIJIEHHOTO MOJYyYEHUS COJIed BBICIINX
KapOOHOBBIX KUCIOT. MBLIa KaK COJH BBICIIMX KapOOHOBBIX KUCIOT. MOOIINE CBOMCTBA MBLIA.

VYrnesonbl. Knaccudukanus yrineBonoB. Haxoxaenue yriaeBogoB B npupoje. [moko3a
Kak anpaerugocnupt. bpoxkenue rmoko3bl. Caxaposa. [uoponuz caxaposei. Kpaxman u
LEJUTI0NI03a KaK OMOJIOTHYECKUE MOJUMeEpbl. XUMHUYECKHUE CBOMCTBA KpaxMmaia U LEJUIIOI03bI



(rMapoJIK3, Ka4yeCTBEHHAs peakuus ¢ iomoM #h Kpaxmaia U ee IpUMEHEHHE Ul OOHApYKEHHs
Kpaxmasa B IpoAykTax nutanus). [Ipumenenue u Ouonoruyeckas pojib yrieBoaos. [lonstue o6
HCKYCCTBEHHBIX BOJIOKHAX Ha IPUMEPE all€TaTHOI'O BOJIOKHA.

WNnentudukanus opraHMueCKUX COCIUHEHUU. [ enemuueckas cea3b Medcoy KIaccamu
op2aHudeckux coeourenui. TUnbl XUMUUYECKUX peakluii B OpraHMYECKON XUMUH.

AMUHOKHUCHOTHL U Oenku. CocTaB U HOMEHKJIAaTypa. AMUHOKUCIOTHI KaKk aM(OTepHbIe
opraHuueckue coenuHeHus. llentuanas cBs3b. buonormueckoe 3Hau€HUE a-aMUHOKHUCIIOT.
OO6nacTH UpPUMEHEHHUS aMUHOKUCIOT. benku kak mnpupoansie Ouomnonumepsl. CocTaB u
cTpoeHHe 0enKoB. XMMHUYECKUE CBOMCTBA OENKOB: TuAposin3, JeHaTypauus. OOHapyxeHHe
OEJIKOB MPH MMOMOIIY Ka4eCTBEHHBIX (IIBETHBIX) peakiuii. [IpeBpaiienns 6eIKoB MUy B

opranusme. buonornyeckue pyHkunn 6enKoB.

JlemoHCTpanuu

OO6pa3ibl OpraHuYeCcKuX BELIECTB U MaTEPHAIIOB.

Mopnenu MOJIEeKyJ1 OPraHUYECKUX BEILECTB.

OTHollIeHHE aJIKaHOB K KUCJIOTaM, I1eJo4yaM, pacTBOpY NepMaHraHaTa Kanus 1 OpOMHOMN
BOJIE.

Mopnenu wmomnekyn romojoroB u uszoMepoB. [lomydyenue arerusieHa KapOUIHBIM
cioco6oM. B3aumoseiicTBue aneTuiieHa ¢ pacTBOPOM IEepMaHTaHaTa Kajlus 1 OPOMHOM BOJIOM.
l'openue anerunena. PaznoxkeHwe Kaydyka IpM HarpeBaHUM M MCHBITAHUE MPOAYKTOB
paznoxenus. 3rorosieHne Mozesield MOJIEKYJl TOMOJIOTOB U u3oMepoB. lloyduenue anerunena
KapOHIHBIM crocoOoM. BzaumMmopelicTBue aimeruiieHa ¢ pacTBOPOM IME€pPMaHraHaTa Kalus U
OpomHoOI1 BojoW. ['openne anermineHa. PasnmokeHne kaydyka IpW HarpeBaHWU W WCIBITAaHHUE
MIPOYKTOB Pa3I0KECHHUS.

beH3on xak pactBoputenb, ropeHue O6enzona. OTHoIeHHe O0eH301a K OpOMHON BOJE |
pacTBopy nepmaHranara kaiaus. OKMciieHrue ToJIyoJa.

PacTBopeHue B alieToHE pa3inYHbIX OPraHUYECKUX BELIECTB.

OO0pa3ibl MOIOIIUX U YUCTSIIUX CPEICTB.

O0pa3upl 1acTMacc, CHHTETUYECKUX KayuyKOB M CHHTETUYECKUX BOJIOKOH.

JlaGopaTopHble ONBITHI

N3roroBnenue Mozeneil MOJIEKYJl yIIeBOJOPOI0OB U rajl0re€HOIPOU3BOIHBIX.

O3HakomiieHHEe ¢ 00pa3lamu MpOAYKTOB HeTenepepaboTKu.

OxucneHnue »3TaHoNa OKCHAOM Meau. PacTBopeHue mimuepuHa B Boje. Peakuus
riuueprHa ¢ ruapokcugom meau (11). Xumuueckue cBoiictBa deHona.

[Tomydyenue sTaHansi OKUCICHHUEM dTaHONa. B3aumMmopeiicTBue meTtaHaist (dTaHASI) C
aMMMa4YHbIM pacTBOPOM OKcuaa cepedpa’™) u ruapokcuna meau(Il).

Oxucnenue 3TaHais THAPOKCUAOM MEH.

PacTBOpHMOCTB KHMpPOB, JOKAa3aTENbCTBO HX HENPEIENbHOIO XapakKTepa, OMBIICHHE
#upoB. CpaBHEHHE CBONCTB Mbljla U CHHTETUYECKHX MOIOIINUX CPEACTB.

BzaumopeiictBue rmoko3sl ¢ ruapokcugom Mmeau(Il). B3aumonelicTBue TiOKO3BI C
aMMHa4YHBIM pacTBOpOM oOKcuja cepedpa([). BzaumopeiicTBue caxapo3bl C THIPOKCHIOM
Kanblus. B3auMmopeiictBue kpaxmana ¢ uwoaoM. ['maponu3 kpaxmana. O3HaKOMIIEHHE C
oOpa3amu NpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH.

[[BeTHBIE peakIuu Ha OCNKH.

CaoiicTBa KanpoHa.

IIpakT4yeckue padoThI

[Ipaktuueckas padota 1. [lonydueHune 3THIeHa U OTIBITHI C HAM.

[TpakTuyeckas padora 2. [TonydyeHue u cBoiicTBa KApOOHOBBIX KHCIIOT.

[TpakTnueckass pabora 3. PemeHue 5sKCHepUMEHTANBbHBIX 3a/ad Ha TMOIY4YeHHE U
pacrno3HaBaHHE OPraHU4YECKUX BELIECTB.

[TpakTrueckas pabota 4. Pacnio3HaBaHue Mj1acTMacC U BOJIOKOH.

B pesyabTare n3yuenus pasaena yqammecs 10 kiacca Hayqyares:

- packpblBaTh Ha MpUMepax MOJOXKEHUS TEOPUH XHUMHUYEeCKoro crpoeHus A.M.
byrneposa;

- OOBSACHATH NMPUYMHBI MHOTOOOpA3Ws BEIIECTB HAa OCHOBE OOIIMX MpEJACTaBICHUN 00 HX



COCTaBe M CTPOCHUH; 12

- IPUMEHATH TpaBHJa CHUCTEMATHYECKOW MEKIYHAPOJAHOW HOMEHKJIATYphl KaK CpEICTBa
pa3nuyeHus U UICHTU(UKAIIUY BEIECTB M0 UX COCTaBY U CTPOCHUIO;

- COCTaBIATH MOJIEKYISIDHBIE M CTPYKTypHbIE (DOPMYNBI OpPraHMYECKHX BEHIECTB Kak
HOCUTENIe HMH(POPMALMU O CTPOCHHUU BEIIECTBA, €r0 CBOMCTBAX M MPHHAUICKHOCTH K
OIIpEeIeTICHHOMY KJIacCy COeIMHEHUIA;

- XapaKTepHU30BaTh OpPraHMYECKHE BEIIECTBA [0 COCTaBy, CTPOCHHMIO M CBOWCTBaM,
YCTaHABIMBATh TNPUYUHHO-CIICACTBCHHBIC CBS3M MEXIY JAaHHBIMH XapaKTEPUCTHKAMH
BEILIECTBA;

- NPHUBOJWTH MPHUMEPHl XMMUYECKUX PEaKIUi, pacKpbhIBAIOIIUX XapaKTEPHbIE CBOICTBa
TUIMHWYHBIX MPEJCTABUTENEH KJIACCOB OPTaHMYECKUX BELIECTB C LENBI0 MX HWIACHTH()UKAIMH U
00BsICHEHUS 00JIaCTH IPUMEHEHUS;

- HUCTIOJIB30BAaTh 3HAHUS O COCTaBe, CTPOCHMHM M XHMHYECKHX CBOMCTBAaX BEIIECTB IS
0€30MacHOTO MPUMEHEHUS B TPAKTUYECKON JIEATEIHOCTH;

- IPUBOIUTH IMPHUMEPHI MPAKTUYECKOTO HCIIOJIB30BAHUS HPOIYKTOB IepepaboTku HepTH u
INPUPOJHOTO Ta3a, BBICOKOMOJICKYJIAPHBIX COCAMHEHUH (MOJMITHIIEHA, CHHTETHYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

- MPOBOJAUTH OMBITHl IO PACHO3HABAHWIO OPTraHMYECKHX BEIIECTB: TJHMIEPHHA, YKCYCHOU
KHCJIOTBI, HENpENEeNbHBIX JKHPOB, TIIIOKO3bI, Kpaxmana, OEJIKOB - B COCTaBe IHIIEBBIX
MPOAYKTOB U KOCMETHYECKUX CPEJICTB;

- BJAJeTh MpaBWIAMH W IpHUEMaMu Oe30MacHOi pabOThl C XMMHYECKHMMH BEIIECTBAMHU U
1a00paTOPHBIM 000PYIOBAaHHEM;

- OCYWIECTBJIATh IOMCK XUMHYECKOH WH(OpManMu MO Ha3BaHUSAM, HICHTHU(PHKATOPAM,
CTPYKTYpPHBIM (hOpMYyJIaM BEIIECTB;

- KPHUTUYECKH OLIEHHBATh M MHTEPIPETHPOBATh XUMHUYECKYIO HH(POPMAIIHIO, COJCPIKAILYIOCS B
COOOMICHUSAX CPEICTB MAaccoBOW MH(OpManuu, pecypcax MHTepHETa, HAyYHO -TIOMYISIPHBIX
CTaThsIX C TOUKU 3PEHUS €CTECTBCHHO-HAYYHOW KOPPEKTHOCTH B LIEJISX BBISBICHUS OUTHOOYHBIX
CYXACHHUIA U (HPOPMHUPOBAHKS COOCTBCHHOM TO3HIINH;

- NpPEACTaBIATh NYTH pEHICHHUS TJO00aJbHBIX IMPOOJEM, CTOSIIMX Iepell YeIOBEYECTBOM:
HKOJIOTUYECKUX, YHEPTETHUECKUX, CHIPHEBBIX,  POJIb XMMHHU B PEHICHUHU 3TUX MPOOIEM.

B pesynomame usyuenus pazoena yuawueca 10 Knacca nonyuam 603MONCHOCHb
Hayuumoca:

- UWLIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUEe U I80IOYUIO OPSAHUYECKOU XUMUU KAK HAYKU
HA PA3IUYHBIX UCIOPULECKUX DMANAX ee pa3eumusi;

- UCNONBL306aMb  MemoObl HAYYHO20 NO3HAHUA NPU  BbINOJIHEHUU HNPOEeKMo8 U y4eOHO-
Uccne008amenbeKux 3a0ay no U3y4eHulo Cceoucms, Cnocobo8 NoayyeHus U pacno3HABAHUS
OP2aHUYECKUX 8eUjeCme;

- YCMAaHABIUBAMb 2eHeMUUECKYI0 CBA3b MeHcOy KIACCaMU Op2aHUYecKux 6eujecms Ois
000CHOBAHUS ~ NPUHYUNUATLHOU — 803MOJMCHOCMU — NOAYYEHUS  OP2AHUYECKUX — COeOUHEHUl
3a0aHHO20 COCMABA U CIMPOEHUSL

11. KJIACC. 34 YACA

Baok 1. Teoperuuyeckue ocHOBbI xXumMuu. 31 yac.

Pasnen 1. Teopernueckue ocHOBBI xumMum. 31 yac.

OCHOBHBIE COJIEPKATEIIbHBIC JIMHUU.

Crpoenne BemectBa. CoBpeMEHHas MOJEIb CTPOCHUA aTOMa. OJIEKTPOHHAs
KoH(purypauuss aroma. OcHogHoe u 6030yacoenHvle cocmosHus amomos. Kiaccuduxarus
XMMHUYECKHX 3JIEMEHTOB (S-, P, d-anmemenTs1). OCOOEHHOCTH CTPOCHHUS SHEPTeTHUECKUX YPOBHEH
atomoB O -anmementoB. [leproandeckas cuctema xumudeckux snementoB JI.M. Menneneesa.
®usnueckuil cMbic llepuoanueckoro 3akona J[.M. Menneneesa. [IpruynHbl U 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB AJIEMEHTOB U UX COEJUHEHHM MO MepuoAaM U Tpymmnam. DJIEKTPOHHas
IIpUPOAA XMMHMUYECKOM CBSI3U. OJIEKTPOOTPULIATEIBHOCTh. BHABI XUMHUYECKOHW  CBS3H
(koBaJIeHTHasi, MOHHAs, MeTa/IM4yecKas, BOJOpPOJHAs) M MEXaHU3Mbl €€ O00pa30BaHMUI.



Kpucmannuueckue u amopguvie eewecmeald3Tunvt Kpucmaniuueckux pewemox (amomuas,
MONEKYNAPHASA, UOHHAS, MEMANLIU4ecKds). 3a8ucumocms QuU3U4ecKux c8OUCME eeujecmea om
muna Kpucmannuieckou pewtemku. [IpuauHBI MHOr0OOpa3us BEIIECTB.

Xumuueckue peakiui. ['OMOreHHbIe U reTeporeHHbie peaknuu. CKOpOCTh Peakinm, ee
3aBHUCHMOCTh OT DPA3IMYHBIX (PAKTOPOB: TPUPOJLI PEArMPYIONIUX BEIIESCTB, KOHIICHTPAIHH
pearupyroIuMx BeIIECTB, TEMIIEpaTyphl, IUIOMAAN PEAKIMOHHOW MOBEPXHOCTH, HAJIHYUS
Karanuzaropa. Pomp KkaTanm3aTopoB B HPUPOJE W HPOMBIIIJICHHOM IPOU3BOJICTBE.
OOparuMocCTh peakiuii. XHMHUECKOEe PAaBHOBECHE U €r0 CMEIECHHE IO/ ICHCTBHEM Pa3IMYHbBIX
(bakTOpoB (KOHIIEHTpAIMS PEareHTOB WM MPOIYKTOB PEaKINH, JaBJICHHUE, TEMIIEpaTypa) JUis
CO3JIaHMs ONTHMAJIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX TPOLIECCOB. JucnepcHvle cucmemul.
Ilonamue o xoanouoax (301u, eenu). HMcmunnvle pacmeopwi. Peakuum B pacTBopax
AJIEKTPOJIMUTOB. pH pacTBOpa Kak MoKas3areidb KHUCIOTHOCTH cpedbl. ['uaponus coneid. 3HaueHue
THIPOJI3a B OHMOJIOTMYECKUX OOMEHHBIX mporeccax. OKUCIUTEILHOBOCCTAHOBUTEIHHBIC
peakiuu B TPHPOJE, MPOU3BOJICTBEHHBIX MPOIECCAX W JKU3HEISATEIHLHOCTH OPraHU3MOB.
OKHUCIINTEIIEHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA IPOCTHIX BEIIECTB - METAUIOB TJIABHBIX U
MOOOYHBIX MOATPYMIT (ME/b, JKEJIe30) U HEMETAJNIOB: BOJOPOAA, KUCIOPOIa, TAIOT€HOB, CEpHI,
a3ora, pocdopa, yriepoaa, kpeMuusi. Kopposusi MeTasioB: BUIbI KOPPO3UH, CIIOCOOBI 3aIUTHI
METAJUIOB OT KOPPO3HH. DIeKMpOou3 pacmeopos u pacniagos. llpumenenue snekmponuza 6
NPOMBIULEHHOCTU.

B pe3yabrare u3ydenus pasiena yyamuecs 11 kinacca nHayyaresi:

- moHuMaTh (usnyeckuii cmpicn [lepuoanyeckoro 3akona J[.J. MenaeneeBa U Ha ero
OCHOBE OOBSCHATH 3aBUCHUMOCTh CBOWCTB XHUMHYECKHX JJICMEHTOB W OOpa30BaHHBIX WMU
BEIIECTB OT JICKTPOHHOTO CTPOCHHSI AaTOMOB;

- IPUBOJUTH MPUMEPHI XUMHUCCKUX PEaKIHi, PACKPHIBAIOIINX XapaKTepPHbIC CBOWCTBA
TUIUYHBIX MPEICTABUTENICH KJIACCOB OPraHMYECKHX BEIIECTB C LENBI0 UX HICHTU(DUKAUU U
00BSICHEHUS 00JIaCTH IPUMEHEHUS;

- IPOTHO3UPOBATh BO3MOXKHOCTh MPOTCKAHUS XMMUYCCKUX PEaKIUil HA OCHOBE 3HAHUH O
TUTIAX XUMUYECKOW CBS3HM B MOJICKYJIaX PEareHTOB M UX PEAKIIMOHHOW CIIOCOOHOCTH;

- BIIQJICTh MPAaBHJIAMH M TIpueMaMu 0e30T1acHOM pabOThl ¢ XMMUYECKUMHU BEIIECTBAMU U
1a00paTOpPHBIM 000PYIOBAaHHEM;

- YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUECKOW pPEaKIMH W CMEIICHHUS
XUMHYECKOTO PABHOBECHUS OT Pa3jIMYHBIX (PAKTOPOB C IIEIBIO OMPEACIICHUS ONTUMATBHBIX
YCJIOBHU TIPOTEKAHUSI XUMUYECKUX MPOIECCOB;

- MPUBOJIUTH TTPUMEPHI THIPOIIN3a COJICH B TIOBCETHEBHOM KU3HU YCIIOBEKA;

- IPUBOJUTH TPUMEPbl OKUCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAaKIUHd B MPHPO/IE,
MTPOU3BOJICTBEHHBIX TPOIIECCAX M KU3HEEATSIIBHOCTH OPraHU3MOB;

- IPUBOJUTh TPUMEPbl XUMHUYECKUX PEAKIMH, PACKPHIBAIOIIUX OOIIHEe XHUMHUYECCKHE
CBOWCTBA MPOCTHIX BEUIECTB - METAJUIOB M HEMETAJUIOB.

B pesynomame usyuenusn pazdena yuwawueca 11 knacca nonyuam 603MOMNCHOCHIb
Hayyumoca:

- UCNOIL308AMb MemOObl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOEeKMO8 U Y4eOHO-
UCCe008aMENbCKUX 3A0aY NO U3VYEHUIO CBOUCMSE, CHnoco608 NOJVYeHUs U PACNO3HABAHUS
OP2AHUYECKUX 8eUeCmE;

- 00BACHAMb NPUPOOY U CHOCOOBL 0OPA308AHUSL XUMUYECKOU C6A3U. KOBALEHMHOU
(NONAPHOLL, HEeNoAPHOU), UOHHOU, MEmMANLIUYecKol, 8000POOHOU — C Yelblo ONpedeneHus
XUMUYECKOU AKMUBHOCTU 8EUeCME,

Baok 2. XumMus v ’KU3Hb.

Pazgea 2. Xumus u ku3Hb. 3 yaca

OCHOBHBIE COJICPIKATEIIbHBIC JIMHUY.

Hayunple MeTonpl mo3HaHusi B XuMmuH. Vctounnkn xumudeckor nHpopmarmu. [lownck
uHpOpMAIMK TI0 HA3BaHHIM, UIACHTU(PHUKATOPAM, CTPYKTYpHbIM (hopmyiam. MoeupoBaHue
XUMHAYECKHX TPOLECCOB W SIBICHHUH, XUMUYECKULl AHAIU3 U CUHMe3 KaK METOJbl HAyYHOTO
MO3HAHUSI.

Xumus u 3710poBke. JlekapcTBa, PepMEHTHI, BATAMHUHBI, TOPMOHBI, MHHEPAJIbHBIE BOIBI.



[IpoGiieMbl, CBsI3aHHBIE C NPHUMCHEHHUEM JICKAPCTBEHHBIX MpenapaToB. BpeaHbie MPUBBIYKA U
(dakTophl, pazpymiaronme 3J0poBbe (KypeHHE, YIOTpeOJeHHE aKorojisi, HapKOMaHHS).
Parmonansnoe nutanue. Iluwesvie 0o6asku. OcHo8bl NUWe8ol XUMUU.

XuMus B TIOBCEAHEBHOM >KU3HU. Moromue U ducTsimme cpeactsa. Cpedcmea 60pvobl ¢
ObLIMOBLIMU ~ HACEKOMBIMU.  peneileHmsl, UHcekmuyuosl. CpeiacTBa JUYHON TUTHEHBI |
kocMmeTuku. [IpaBuna 6e3onacHoil paboThI ¢ €AKMMH, TOPIOUUMH U TOKCHUYHBIMH BELIECTBAMH,
cpelicTBaMu OBITOBOM XUMMUH.

XUMHS U CelbCKOoe X03scTBO. MuHepasbHble U opraHuyeckue ynoopenus. Cpenctsa
3alIUThl paCTEHUI.

Xumuss U dHepreruka. [IpuponHele HMCTOYHUKM yrieBoAopoaoB. IIpuponHbil u
NONYTHBIM He(TAHOM Ta3bl, UX cocTaB U ucnoib3oBaHue. CocTaB He(PTH U ee mepepaboTKa.
Hedtenponykrel. OxraHoBoe uymciao OenzuHa. OxpaHa OKpyXKaromled Cpeabl  IpH
HedTenepepabOTKe U TPAHCIOPTHPOBKE HEPTENPOSYKTOB. AJIbTEPHATUBHBIE HCTOYHHUKH
SHEPrUH.

Xumuss B crpoutenbcrBe. llemenT. beron. Ilogbop onTUMalbHBIX CTPOUTENIBHBIX
MaTEpUAJIOB B IPAKTUYECKOM IEATEIBHOCTH YEIOBEKA.

XuMUS 1 9K0JIoTusl. XUMUYECKOE 3arpsi3HEHUE OKPY Karollel Cpeibl U ero MoCieICTBUS.
Oxpana rugpocdepsl, TOUBHI, aTMOchepbl, (GIOPHI U (PayHbI OT XUMHUECKOTO 3arpsS3HEHUS.

B pe3yabTare udyyenus pasgesia yuamuecs 11 kiacca Hayyarcs:

- pacKpbIBaTh Ha IpUMEpPax pojb XUMUU B (OPMHUPOBAHUM COBPEMEHHOW Hay4YHOMH
KapTUHBI MUPA U B IPAKTUUYECKON JEATEIbHOCTU YEI0BEKa,;

- IEMOHCTPUPOBAaTh Ha MpPUMEpaxX B3aUMOCBA3b MEXIYy XUMHEH U Jpyrumu
€CTECTBEHHBIMH HAayKaMU;

- POBOJIUTh pAcCUeThl Ha HAXOXKJEHHE MOJEKYJISPHON (GOpMynsl yrieBoaopoaa Mo
IPOAYKTaM CTOpaHMs M 10 €ro OTHOCUTEJIbHOM IUIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJIIIUX B €r0 COCTaB;

- BJIQJIETh NpaBWaMH 0€30MacHOro OOpAalIeHUs C €IKUMH, TOPIOYUMH U TOKCHYHBIMU
BELIECTBAMU, CPEICTBAMU OBITOBOM XUMUH;

- KpUTHUYECKH  OLIEHUMBaTb M  HMHTEPIPETUPOBAaTh XUMUYECKYI0  HH(pOpMaIHUIO,
COZIePIKALIYIOCS B COOOIIEHUSIX CPEICTB MacCOBOM MH(OpManuu, pecypcax MHTepHeTa, HaydHO
-MIONYJISIPHBIX CTAaThIX C TOYKH 3PEHUS €CTECTBEHHO-HAyYHOM KOPPEKTHOCTH B LEJAX
BBISIBJICHMSI OIIMOOYHBIX CYXKACHUHN U (hopMHpOBaHUS COOCTBEHHON MO3UIINH;

- IPEJICTABIIATh MYTH PELICHUs TI00aTBHBIX MPOOJIEM, CTOSIINX MEpe]] YeIOBEUECTBOM:
9KOJIOTMYECKUX, SHEPreTUUYECKHX, CHIPHEBBIX, U POJIb XUMUHU B PELICHUH 3TUX MPOOJIEM.

B pezynomame usyuenus pazoena yuawjuecs noayuam 603MOHCHOCHIb HAYUUMbCA:

- UCNOIL306AMb MEMOObl HAYYHO20 NO3HAHUS NPU BbINOIHEHUU HPOEKMOos U y4eOHO-
UCCe008aMeNbCKUX 3A0ay NO U3VYEHUIO CBOUCMSE, Cnocob08 NONYueHUs U pPAacno3HaABAHUs
OP2AHUYECKUX 8eUeCmE;

- YCMAaHasueams 63auUMOCEA3U MeHCOY paxmamu u meopue, NPUYUHOU U C1e0CmBeuem
npu amanuze npooONeMHbIX cumyayuii U 000CHOBAHUU NPUHUMAEMbIX DeUleHUll HAd OCHOBe
XUMUYECKUX 3HAHUT



TEMATHUYECKOE INIAHUPOBAHUE C OIPEJIEJEHUEM OCHOBHBIX BUJIOB YYEBHOM JEATEJLHOCTH

YUAHIUXCHA
Haumenosanu Komnu Coneprxanne y4eOHOTO MpeameTa OcHOBHBIE BUBI YICOHOH ACATEIHHOCTH YUAIIUXCS
€ pa3lesioB, €CTBO
TeM 4acoB
10 kaacc 34 yaca
bJjok 1. OcHoBBI oprannyeckoil xumuu 34 yaca
Pazgen 1. 34 Teopust cTpoeHus opranmyeckux coeauHenuid. [Ipupona | OOBACHATH, MOYEMY OPTAHHYECKYIO XUMUIO BBIICIIAIN
OcHOBBI XUMUYECKUX CBSA3EH. B OTACJIbHBIA pazfen XuMuH. Pa3znuyarb OCHOBHBIE
OpraHu4eCcKOn IIpeamer opranudeckod xumuu. Teopus XMMHYECKOrO | THIIBI YIJIEPOJHOIO CKEJIeTa, N'OMOJIOTM U HW30MEPBL.
XUMHUHU. CTPOEHHUSI OPIrAHNYECKUX BEILIECTB. Onpenenars NPUHAIEKHOCTh BEIIECTBA K TOMY HWIH

OCHOBHBIE TIOJIOKEHUS TEOPUU XHUMHUYECKOTO CTPOCHHUS
opranndeckux coequuennit A.M. bytneposa.
CocrosiHue 3JEKTPOHOB B aToMe. OJIEKTPOHHAs MNpHUpoAa

XMMHUYECKMX CBSi3é B  OpPraHMYECKHUX  COCIUHEHMSIX.
Knaccugukarus coennHeHUN OpraHUIecKuX.
JemoncTpanuu. OOpa3ubl OpPraHUYECKUX BELIECTB U

MarepuaioB. Mojienu MOJEKyJl OpPraHMYECKHUX BEIIECTB.
VYrieBogoposl.

DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHUE aAJIKAHOB.
['omon0ru 1 u30Mepsl AJTKAHOB.

MertaH — npeacTaBUTENb AIKAHOB.

JdemoncTpanuu. OTHOLIEHHWE AKaHOB K  KHCJIOTaM,
niesiouaM pacTBOpPY NEpMaHraHaTa Kajaus U OpOMHOH BoOje.
JlaboparopHblii onbIT. M3rotoBieHue Mojeied MOJEKYJ
YTJIEBOJOPOIOB.

[{uknoankaHbl- CTPOCHHE M HOMEHKJIarypa. ['omosiorn u
n3zomepsl. Crenndurka CBOWCTB.
Hemnpenenbuble  yrineBoAaoponabl.  AJIKEHBI:
MOJIEKYJI, TOMOJIOTHSI U U30MEpHs AnKanHeré.
ALIETUIIEH U €r0 TOMOJIOTH.

HemoncTpauuu. Mojenu MOJIEKYJ TOMOJIOTOB U H30MEPOB.
[Tonyuenue aleTusIeHa KapOUIHBIM crocobom.
B3anmopeicTBue aneTuwieHa ¢ pacTBOPOM IlepMaHraHara
Kanus 1 OpoMHON Bojoi. ['openue anerunena. Pasnoxxenue
Kaydyka TIpd HarpeBaHWM ¢ HCIBITAHUE MPOJIYKTOB
pa3ioxeHus. 3HAKOMCTBO ¢ 00pa3laMu KayqyKoB.
[Ipupoaubie UCTOYHUKH  yriaeBoaoponoB. I[lepepaboTka
HedTu. JlabopaTopHblii onbIT. O3HAKOMIIEHHE C 00pa3iaMu
npoaykToB  Hedremepepadbotkun  Kucimopoaconepxarne
opraHuyeckue BemectBa. (OJHOATOMHBIE  MpEIEIbHBIC
crupThl. [lomyueHue, XUMHUYECKUE CBOMCTBA W MPUMEHEHHE
OJIHOATOMHBIX MPEAEIIbHBIX CIUPTOB.

MHOroaroMHbI€ CIIUPTHI.

@DeHOJIbI U apOMAaTUYECKHUE CITHPTHI.

JladopaTopublie onbIThbl. OKHCIEHNE YTAaHOJIA OKCHUIOM
menu (IT). PactBopeHue rnuiieprHa B BOJIE U PEAKIIHS €T0 C
ruapokcuaoM meau (IT). Xumunyeckue cBoiictBa eHoa.
KapOoHuiabHbIe COeMHEHHS] — albACTU bl U KETOHBI.
CgoiicTBa

U TpuUMeHeHHe anpaeruygioB. KapOOHOBbIE  KHUCIOTHI.
XUMUYECKHUE CBOWCTBA W NPUMEHEHUE OJHOOCHOBHBIX
npelenbHbIX  KapOOHOBBIX  KucioT. [leMoHcTpamum.
PactBopeHue B anieToHe pa3IUYHBIX OPraHUYECKUX BEIICCTB.
JlabopaTopusbie onbIThbl. OKuUCIeHHWE MeTaHals (dTaHams)
okcugoMm cepedpa (1). Oxucienue wmeraHans (dTaHaus)
ruapokcuaoM meau (I1)

CrnosxHble 3(upBbl.

Kupsl. Moromue cpeacraa.

JemoncTpanuu. OOpa3ipl MOIOUUX U YUCTAIIUX CPEICTB.
JlaboparopHble ONbITHI. PactBopuMocCTh KUPOB,
JIOKa3aTeIbCTBO MX HEMPEACIbHOTO XapaKTepa, OMBIICHUE
*KupoB. CpaBHEHUE CBOICTB MbUIa M CHHTETHYECKUX
MOIOIITUX CPEJICTB

VYrnesoasl. ['moko3a. Onurocaxapuasl. Caxapo3sa.
ITomucaxapuael. Kpaxman. Lemmronosa.

Jlaboparopubie ombIThbl. CBOICTBA  IJIIOKO3BI  KakK
aJIbJETUIOCTIUPTA. BsanmoneiictBue caxapo3bl C
TUAPOKCUAOM Kanblus. [IpuroroBieHue KpaxmMaabHOTO
KJIeicTepa W B3auMoJelcTBue ¢ omoM. ['maponus
kpaxmana. O3HakOMJIGHHE C O0pa3lamMu MPUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH.
A3oTcoaepikallue OpraHnyecKe BeIllecTBa.
AMuHBI. AMUHOKHCIIOTHI. benku.
A3zoTcoaepikaiue TFeTEPOLUKINYECKUE
HyxknenHoBbie KUCTOTHL.

JlabopaTropHblii onbIT. [[BeTHBIC peakiinu Ha OeTKu XUMUS
MOJIMMEPOB.

CTPOCHHUC

COCOIMHCHUA.

MHOMY KJIACCy IO CTPYKTYpHOU (hopMyJsie ¥ MPUHIIHIIBI
Kiaccupukauuu coeauHeHud. OOBACHATH CTPOCHUE
MOJIEKYJl ajIkaHOB. OTJIMYaTh TOMOJIOTH OT U30MEPOB.
Ha3zbiBaTh ajikaHbl IO MEKAYHAPOJHOW HOMEHKIIATYE.
CocTaBiiATb ~ ypaBHEHMS  XMMHYECKMX  pEaKLuH,
XapakTepU3yIIIUX  XUMHYECKHEe  CBOWCTBA U
nojy4yeHue meraHa. HaspiBath 00JacTé HpUMEHEHUSI.
Pemarp pacuéTHple 3amauM Ha BBIBOJ (OPMYIIBI
OpraHUYECKOro BEIIECTBA.

OOBACHATL  CTPOCHHE  MOJEKYJT  LHKIOAJIKAHOB.
Otinuyath romojoru or uszomepoB. HaszpiBarh 1O
MeX1yHapOIHON HOMEHKJIaType. CocrtaBidarth
YPaBHEHUS XUMUYECKHX pEaKUUN MPUCOCIUHEHHUS.
OOBACHATh MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIIbI
ATHJICHA Ha OCHOBE TPEJCTABICHUI O THOPUAM3ALINY.
N300paxaTh CTPYKTypHBIE (OPMYIBI AlKEHOB M HX
M30MEPOB, HAa3bIBaThb AQJKEHbl 110 MEXAYHapOJHOU

HOMCHKIJIATYypC, COCTaBJIATH Q)OPMYJ'ILI 10 Hux
Ha3BaHUSAM.
CocTaBiITh YpaBHCHUA XUMHNYCCKHX peaKuHﬁ,

XapaKTepU3YIOIIUX XUMUYECKUE CBOWCTBA QJIKEHOB.
ITosrydats 3THIIEH.
OOBSICHATH TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI

ankanueHoB. HM3o0paxkaTh CTPYKTypHbIE (HOPMYIIbI
HU30MEPOB, Ha3bIBaTh 1o MEX1yHapOHON
HOMEHKJIAType, COCTaBIATh  (HOpPMYyIBl 1O  HX
Ha3BaHUSM.
CocTaBisATb  ypaBHEHUSI  XMMHYECKUX  PEaKIMil
aJIKa/INEHOB.

OOBsCHAT SP-TMOPUIU3ALMIO U IPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYIIbl alleTUJIEHA, Ha3bIBaThb NOMOJIOTH
alleTWIeHa [0 MEXIyHapOJAHON HOMEHKIIAType,
COCTaBJISITh YpPaBHEHMs pEaKLUi, XapaKTepU3YIOIIMX
XMMHUYECKHE CBOMCTBA U IIOJIyYeHHE alleTUJICHA.
HazpiBath  oOnactu  npumeHeHusi.  OOBACHATH
NIEKTPOHHOE W IPOCTPAHCTBEHHOE  CTPOCHHE
MOJIEKYJbI O€H30171a.

N300paxkaTb  CTpYKTypHylO  ¢opmyiny  OeH3omna
OOBbsACHATh, Kak CBOWcTBa O€H307a O0O0YCIIOBJIECHBI
CTPOEHHUEM €TI0 MOJIEKYJIBL.

CocTaBiaTh ypaBHEHHUsl DPEAKIMM, XapaKTepU3YOIINX
XMMUYECKHE CBONCTBa O€H30Ja M €ro MOJy4eHHe.
XapakTepu3oBaTh COCTaB INPHUPOJHOrO Ta3a U
MOMYTHBIX HE(PTAHBIX Ta30B.

XapakTepu3oBaTh CIocoObl MepepaboTKu  HEPTH.
OOBsCHATH OTIIMYME OCH3MHA MPSIMON MEPEroHKH OT
KpeKkUHr - OeH3uHa. Ha3piBaTh 00JaCTH IpUMEHEHUs

N3o0paxxath  oOuryro  ¢opmMyldy  OJHOATOMHBIX
npeAenbHBIX  cnUpTOB.  OOBICHATH  00pa3oBaHUE
BOJIOPOJIHOW CBSI3M W €€ BIMSIHME Ha (pu3nueckue
cBoiictBa.  CoCTaBIsATh  CTPYKTypHBbIE  (HOPMYIIBI

M30MEPOB, Ha3bIBaThb CHMPTHl COCTaBIATh ypaBHEHUS
peaKkuuii, XapakTepHU3yIOIUX CBOWCTBA CIUPTOB U UX
OpUMEHEeHHe. XapaKTepu30BaTh  (PU3HOIOTUYECKOE
JNEUCTBHE METAaHOJA M DTAHOJIA.

CocrtaBiiath (HopMyasl MHOTOATOMHBIX CIUPTOB, HUX
IIPUMEHATh U NPOBOJUTH KAYECTBEHHYIO PEAKLHMIO Ha
MHOTI'OATOMHBIE  CIIMPTHI. HaspiBate  oOnactu
npuMeHeHus. OOBSICHATH 3aBUCHUMOCTh  CBOWCTB
¢deHona OT CTPOEHHS MOJEKYJbI, B3aMMHOE BIIMSHUE
aTOMOB B MoJieKysie Ha npumepe ¢eHona. CocTaBisiTh
YPaBHEHHUs PEAKLUM, XapaKTEpU3YIOUIMX XUMHUYECKHE
CBOIICTBa U MpUMeHEHHE (eHoa.

CocrtaBisaTh (OpMyIbI H30MEPOB U TOMOJIOTOB
QIBJIETUIOB W Ha3blBaThb MX 110 MEXAYHapOIHOU
HoMeHKJIatype. [I[poBoANTs KaueCTBEHHBIE PEAKIINU Ha
anpernypl.  CoCTaBisATh  YPAaBHEHMsI  pEaKLHH,




CuHreTnueckKue MMOJIMMCPHI. KOH,Z[GHC@.I_II/IOHHBIG MMOJIMMCPHI.
[TenommacTsl.

Opranuyeckasi XuMus, 4€JI0BEK U IPUPOAA.
JemoncTpamuu. OOpa3ipl  MIacTMace,
Kay4yKOB M CHHTETUYECKUX BOJIOKOH.
JlaGopaTtopHsblii onbiT. CBOMCTBA KANPOHA.

CHUHTCTHUYCCKHUX

XapaKTEepU3yIOLUIUX  CBOMCTBA U
aJIbJIETUJI0B.

CocrtaBisiaTh (HOpMyJIbI H30MEPOB U TOMOJIOTOB
KapOOHOBBIX ~ KHCIOT M  Ha3plBaTb  UX 1O
MEXyHAPOIHOM HOMEHKJIaType. CocraBisTh
YpaBHEHUS peakIuil, XapaKTepU3yIOIIUX CBOMCTBA
KapOOHOBBIXKUCIOT. [Tomy4yaTs u mpuMeHsTH
YKCYCHYIO KHcoTy. HasbiBaTh o0siacTé mpuMeEHEHHUs.
CocraBisTbypaBHEHUS PEAKIHA STePUPUKAIHIH.
OOBACHATH OMOJIOTHYECKYIO POJIb KUpoB. CoOr0aaTh
mpaBmwiia O€30MacHOTO OOpalleHus CO CPeICTBAMU
ObiToBOM XxuMMuu. Ha3biBaTh o00nacTu mNpUMEHEHUs
3¢upoB.

OObsACHATL  OWOJIOTUYECKYID  POJb  TIIOKO3BL
[TpakTUyeckn NOKa3bIBaTh HATMYUE (DYHKIIMOHATIBHBIX
TPYMI B MOJIEKYJI€ TIFOKO3bI.

HassiBath obnacTtu MIPUMEHEHHS caxapo3bl.
CocTaBiATh ypaBHEHHUs DPEaKIIMi, XapaKTepU3YIOIINX
cBoiicTBa caxaposbl. COCTaBIATh ypaBHEHUS peakUuil
THIPOJIN3a Kpaxmana u MOJIMKOHACHC AU
MoOHOcaxapuAoB. [IpoBOTUTh KaUECTBEHHYIO PEAKIIHIO
Ha Kpaxmai. HaspiBath oOnactd mpUMEHEHUs
YIJIEBOJIOB.

CocTaBiATh ypaBHEHHUs PEaKIMil, XapaKTepU3YIOLINX
cBoiictBa aMUHOB. OOBICHATH 3aBUCUMOCTb CBOWCTB
AMHHOKHUCIIOT OT CTPOEHHsI HuX (YHKIHOHAIBHBIX
rpynn. Ha3piBaTh aMUHOKHCIOTBI M COCTaBISTh
YPaBHEHUS PEAKLIMM, XapaKTEPU3YIOLIUX UX CBOMCTBA.
OOBsCHATH OHOJOTMYECKYIO pOJIb OEIKOB U HUX
MpeBpalllcHui B opranusme. [IpoBOOUTH UBETHBIC
peaxiuu Ha OeNKu.

3anuchiBaTh ypaBHEHHS PEAKIUH TMOJIMMEpH3aIlNH.
3anuchiBaTh ypaBHEHHUS pPEaKIMi IMOJUKOHICHCAILIUU.
Pacnio3HaBaTh OpraHMYecKHe BEIIECTBA, HCIOIb3YS

IIPUMEHEHHUE

KaueCTBEHHbIE  PEaKLIHH. HaspiBaTh obnactu

MIPUMEHEHUS TIOJIMMEPOB

Hroro 34
11 kaacc. 34 yaca
Baok 1. Teopernueckue ocHOBbI XuMHH. 31 yac

Pazpgen 1. 31 Crpoenue BELIECTBA. [lepuoanueckas cucrema. | llepeuncnsate BAKHEUIINE XapaKTEePUCTUKU
Teopernuecku DNeKTPOHHBIE KOH(HUTypaIuu. XUMHUYECKOTO DJJIEMEHTA. 3aluChiBaTh TpaduyuecKkue
€ OCHOBBI [lepnonnueckuii 3aKoH. ANEeKTpoHHBIE GopMynbl S-, p- U d-DIIEMEHTOB.
XUMHUU IIpyuvHBl W  3aKOHOMEPHOCTM  HM3MEHEHMS  CBOMCTB | XapakTepus3oBaTh 0COOEHHOCTH CTPOCHUSA
AJIEMEHTOB M UX COEAMHEHUH MO MepuoaaM U rpynmnaMm Buasl | sHepretnueckux  ypoBHed  atomax. CoCTaBIsTh
XUMUYECKOW CBsi3M. LoHHasT © KOBaJieHTHas CBs3b. | rpadUyecKkue dJIEKTPOHHBIE (OPMYNBI, a TaKKe
Merannnueckas cBs3b. BogopoaHas cBsi3b. XapakTepU30BaTh MPUYUHBI M  3aKOHOMEPHOCTH
Kpucrannnaeckue pemérku. W3MEHEHUSI CBOMCTB 31eMeHTOB OOBICHATH MEXaHU3M
[TprunHBI MHOTOOOpA3Us BEIIECTB. o0pa3oBaHUS HOHHOW W KOBAJIEHTHOW CBSI3U U
JdemMoHcTpaumu. Mopenu MOHHBIX, ATOMHBIX, | OCOOCHHOCTH (DU3MYECKUX CBOWCTB HWOHHBIX U
MOJIEKYJSIPHBIX M METAUIMYECKHX  KPHUCTAUTUYECKHX | KOBAJICHTHBIX cOoeAUHEHUU. OOBACHATH MEXaHHU3M

pemérok. Moaenu MoJIeKyl H30MEPOB U TOMOJIOTOB

Knaccugpukamus ~ xumuuyeckux — peakuuil.  CkopocTb
XUMHYECKHX peakuni. Karamms.
XVWMHYECKOE DPABHOBECHE M YCIOBUS €r0 CMELICHUS.

JemoHncTpaumu. Pa3nuyHble TUIBI XMMHYECKUX PEAKIUM,
BUJICOOMIBITHI IO OPTaHUYECKON XUMUHU.

Jlabopamopnuwtii onvim. VI3ydeHuWe BIHSHUS Pa3IAYHbBIX
(bakTOpoB Ha CKOPOCTh XUMHUYECKHX peakiuu JlucrnepcHbie
cucteMbl. CrtocoObI BRIpa)KEHUS KOHIICHTPAIIMHA PACTBOPOB.
['maponnu3 opraHMYECKUX W HEOPraHWYECKUX COEAMHEHUM.
Jlabopamopusie onvimol. OnpenencHue peaKUu Cpebl
YHUBEpCAIbHBIM UHIUKaTOpoM. ['uaponus coneit. Kopposus
METaIOoB U €€  MpeaynpexiacHue. DIIEKTPOITH3.
OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ CBOMCTBA  MPOCTHIX
BEIIIECTB - METAJUIOB TJIABHBIX U TTOOOYHBIX TTOATPYIIII.
OO0mas xapakTepUCTHKa U CHOCOOBI TONyYEHUS] METAIJIOB.
0O030p METATUYECKUX IIEMEHTOB.

Mens. LHunk. XKene3o. CriaBel METaILIIOB.

OKCcuabl ¥ THAPOKCHIBI METAJIIOB.

JemoncTpanuu. OOpasilbl METaUIOB U HUX COCIWHEHUH,
CIJIaBOB. B3ammoneicTBHE METAIIIOB C  KHUCJIOPOIOM,
KUCIoTaMu, Boaod.  JlokazaTenbCcTBO  aM(OTEpHOCTU
ATIOMUHUS U €ro THAPOKCUIa. B3ammoneicTBue Menu H
JKeJe3a ¢ KHUCIOPOJIOM; B3aUMOJICHCTBUE MEIU U Kele3a C
KHCJIOTaMU (cepHasi, colisiHasi). B3aumoeiicTBre OKCHIOB U
TUAPOKCHUIOB METAIJIOB C KuciaoTamu. Hemerasnisl.

0630p HemerauioB. CBoOICTBa M MPUMEHEHHE HEMETAJUIOB:
BOJIOpPOJIa, KHCIOPO/a, TaJoreHoOB, cepbl, a3ora, docdopa,
yriepoJia, KpeMHUS.

obpazoBanusi  cBsizeil. OOBACHATH  3aBUCUMOCTH
CBOICTB BEILECTBA OT THUIA €r0 KPUCTAJUINYECKOU
pemiérku.  OOBSACHATH  NPUYMHBI ~ MHOro00pasus
BeuiecTB. llepeuncnaTe mNpu3HAKM, 1O KOTOPBIM

KJIaccupuIupyroT xumudeckue peakuuu. CoCTaBISITh
YpaBHEHUS XHUMHYECKUX PEaKUUW, OTHOCSIIIMXCS K
ONpeAeIEHHOMY THITY. OOBsICHATD BIIMSIHUE
pa3iauuHbIX (AKTOPOB HAa CKOPOCTh XHUMHYECKOU
peakuuu, a  TaKkKe  3HaueHue  MPUMEHEHHUS
KaTajgu3aTopoB W  HMHTUOMTOPOB Ha  TMPAKTHUKE.
OmnpenensTs peakuuio Cpellbl pacTBOpa COJIU B BOJIE.
CocTaBnsiTb  ypaBHEHMS  peakUuid  THUApOJIM3a
OpraHMYeCKUX M  HEOPraHMYeCKUX  BEIECTB.
CocraBnsiTh ypaBHEHUS OKHUCIIUTENbHO-
BOCCTAHOBUTENBHBIX peakiuil. OOBACHATH sBIECHUE
KOPpO3HUH. OOBsCHATD MIPUHIUITBI 3aIUTHI
METAJUIMYECKUX U3AEIIUA OT KOPPO3HH.

HazbiBaTh 001aCTUTIPUMEHEHHS DIEKTPOIIH3A.

CocTaBnsTh ~ CyMMapHbI€  YpaBHEHHUS  peaKIIHil
AIEKTPOJIn3a

XapakTtepu3oBaTh OOIIME CBOWCTBA METAUIOB U
Pa3bACHATh UX HA OCHOBE IPEJICTABICHUM O CTPOCHUU
aTOMOB  METaJUIOB,  METAJUIMYECKOM  CBSI3U |
METaJUIM4eCKOU KPUCTAJUTMYECKOM peteTKe.

NnnroctpupoBath mpuMepaMu CHOCOOBI TIOTYYCHHS
MeTauioB. OOBACHATH OCOOEHHOCTH CTPOEHUSI aTOMOB
XMMHAYECKUX JJIEMEHTOB b-Tpynm nepuoanyeckon
cuctemsl J[. 1. MenneneeBa. CocTaBisiTe ypaBHEHUS
peaklMii, XapaKTepU3yIIMX CBOMCTBA MEIH, XKEJe3a.




OOmast ~ XapakTepUCTHKAa  OKCHJIOB  HEMETAUIOB |
KHCIIOPOJACOAEPKAIUX KUCIOT. OKHCIUTENBHBIE CBOMCTBA
CepHOM M a30THOM KHCIOT. BomopoaHbBIE COEIUHEHHUS
HEMETAJIJIOB.

I'enernueckas cBsA3b HEOPraHMYECKUX U OPTraHUYECKUX
BELICCTB.

Hemoncmpayuu.

OO6pa3up!l HemeTawioB. MoJenn KpUCTaNIMYECKUX PEeIETOK
anMasza u rpagurta. [TonydeHne amMmMmuaka u XJI0pOBOJOPOJA,
pacTBOpEHME MX B BOJE, JOKA3aTeIbCTBO KHUCIOTHO-
OCHOBHBIX CBOMCTB 3THX BEIECTB

OOBSACHATH, KaK HW3MEHSIOTCS CBOWCTBA OKCHJIIOB U
TUAPOKCHJIOB METAJUIOB. 3alMChIBaTh  yYpPaBHEHMS
XUMUYECKUX pEaKlMi, XapaKTepU3YyIOIIUX CBOMCTBA
OKCHJIOB W THAPOKCHJIOB METAUIOB, a TaKXke
AKCIIEPUMEHTANIbHO  JIOKa3blBaTh  HAJIMYME  ITUX
CBOMCTB. Pacno3HaBaTh KaTHOHBI COJIEH C MOMOILBIO
Ka4eCTBEHHBIX pEaKLUi

XapakTepu3oBarh OOIIME CBONCTBA HEMETAUIOB H
Pa3bACHATH UX HA OCHOBE MPEJICTABICHUM O CTPOCHUU
atoMa. HaspiBaTh 00JaCTH NPUMEHEHHs] Ba)KHEHIIMX
HEMETAJUIOB: BOAOPOJA, KUCIOPOJa, FAJIONE€HOB, CEPHI,
azota, ¢pocdopa, yriaepoaa, KpeMHUS.
Xapakrepu3oBaTb ~ CBOMCTBA  BBICIIMX  OKCHUJOB
HEMETAJUIOB M KHUCJIOPOACOAEPKALIUX  KHUCIOT,
COCTaBJISITh yYPaBHEHHUS COOTBETCTBYIOIIMX PEAKIUi
OOBSACHAT, HUX B CBeTe IMpejAcTaBleHUudl 00
OKUCITUTEIHbHO-BOCCTAHOBUTEIBHBIX peakIusx
CocTaBisATh ypaBHEHUs PEaKLUUM, XapaKTEPU3YHOLIUX
OKHCJIUTEBHBIE CBOMCTBA CEPHOM M a30THOM KHUCIIOT.
[IpakTHueckn pacno3HaBaTh BELIECTBA C IOMOILBIO
KaueCTBEHHBIX PEAKIMI HA aHUOHBI

Baok 2. Xumus " ;Ku3Hb. 3 yaca

Pa3nen 2. 3 Hayunbie MeTO/bI MO3HAHUS XUMUH. Hcnonp3oBaTh 3HAaHUSA CBOMCTBaX BELIECTB A
Xumus u Xumus u 310poBbe. JlekapcTaa. 6e30macHoOro MIPUMEHEHUS B MIPaKTUYECKON
KU3Hb Xumus B ObITy. Motone cpencrBa. XUMHSL U CEIbCKOE | AESITEIbHOCTH.
X03SUCTBO. XUMUS U SHEpreTHKa. XuMHs U cTpouTenbcTtBo. | CobmonaTte mpaBuia  Oe3omacHOl  paboThl  co
XUMUS U 3KOJIOTHS. CcpeacTBaMu OBITOBOM XMMHH.
Jemoncmpayuu. OGpasiibl CpeaCTB OBITOBON XUMUH, OOBACHATP MNPUYMHBI XMUMHUYECKOTO 3arpsi3HEHUS
WHCTPYKIIUHU TIO UX TPUMEHEHUIO BO3/1yXa, BOJOEMOB U MIOYB
HTtoro 34
Bcero 68 .
LT
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