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k OOI1 COO MKOY

«COLI Nely um. Hlenaea A.C.
IMpuxa3 Ne 75 ot 31.08.2021 r.

Pa6ouas nporpamma yuyeOHoro npeamera «Xumus » 10-11 kiace

(0a30BBIii YPOBEHB)

1. Ilnanupyemble pe3yJibTAThl OCBOEHHS Y4eOHOI0 MpeAMeTa.

JesTenbHOCTh yuuTens B OOy4eHUU XMMHU B CPEHEN IIKOJIE JAO0KHA OBITh HAlpaBlieHA
Ha JIOCTH)KEHUE 00YYaIOLIMMHUCS CIICAYIOIINX JIUYHOCHIHBIX PE3YNbMamog.

- B I1EHHOCTHO-OPHCHTAIMOHHOW cdepe - ocosmanue POCCHIUCKOW TIpPaKIaHCKOU
HICHTUYHOCTH, IAaTPUOTU3MA, HYyBCTBA Ir'OPAOCTH 34 pOCCHﬁCKYIO XUMHUYCCKYIO HAYKY,

- B TpyaoBoil cdhepe — ecomosHocmb K OCO3HAHHOMY BBIOOPY JalibHEHIICH
00pa30BaTEeIbHON TPACKTOPHH B BBICHICH INKOJE, TS XUMHS SBISCTCS MPOQHIUPYIOIICH
JUCITUILINHOM;

- B [T03HABATEIPHON (KOTHUTUBHOM, MHTEIUICKTYaIbHOM) chepe — ymeHue ynpaBlsaTh CBOCH
MIO3HABATEJILHON JESATENbHOCTBIO, 20MOBHOCMb U CHOCOOHOCMb K 00pa30BaHUIO, B TOM YHCIIE
camM000pa3oBaHuIo, HA MPOTSDKCHUU BCEH JKU3HM; CO3HATEIIFHOS OTHOIICHUE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIIEUTHON MpodeccnoHanbHON 1 00IIeCTBEHHON JesTeNbHOCTH;

- B cepe cOepexkeHUsl 30pOBbSl — HMpuHsAmue U peanuzayus UEHHOCTEH 310pPOBOrO U
Oe3omacHoro oOpa3a U3HU, Henpusmue BPEAHBIX TPUBBIUEK (KypeHHs, YHNOTpeOsieHus
QJIKOT0JIsI, HADKOTUKOB) Ha OCHOBE 3HAHMHM O CBOMCTBAX HAPKOJIOTMYECKUX M HAPKOTHYECKHX
BELIECTB.

Memanpeomemnvle pe3yibmamovl 0CE0EHUA GbINYCKHUKAMU CPeOHell WIKObl Kypca
xumuu:

- UCnoJjib3osearue YMCHI/Iﬁ MW HABBIKOB Pa3JIMYHBIX BHI0B IM03HaBaTCIILHOM JACATCIIBHOCTH,
IMPUMCHCHHUEC OCHOBHBIX METOJ0B ITO3HAaHUA (CI/ICTGMHO-HH(bOpMaHHOHHLIfI aHaJIu3,
Ha6J'IIOIleHI/IC, HU3MCPCHHUC, IMPOBCACHUC ISKCICPUMCHTA, MOACIUPOBAHUC, UCCIICAOBATCIIBCKAA
HCHTCHLHOCTB) I U3YYCHUS pa3JINYHBIX CTOPOH Oprmammeﬁ HCﬁCTBHTCHBHOCTH;

- g1adenue OCHOBHBIMU HHTEIUIEKTYaJIbHBIMH oOIllepanusMu: (GOpMyJIUpPOBKA THIIOTE3bI,
AQHAJIN3 U CUHTE3, CPAaBHEHUE M CHCTEMAaTU3allMsl, BBISIBICHNE IPUYMHHO-CIICCTBEHHBIX CBSI3EH U
MIOMCK aHAJIOTOB;

- no3nanue 0ObEKTOB OKPYXKAIOIIEro MUpa OT OOIIero Yyepe3 0COOEHHOE K eTMHUYHOMY;
- YMeHue TeHEPUPOBATh UJIEU U ONIPEAETATh CPEACTBA, HEOOXOIMMBIE ISl UX pealn3aluy;

- yMeHue OMPENIeIATh 1N U 33a/1a4i ACITEIHbHOCTH, BRIOUPATh CPEICTBA PEANTH3allUN 1SN
Y IPUMEHSATH WX Ha MPAKTHKE;



- UCNONb306aHUe PAINYHBIX HMCTOYHMKOB JUIS IOJIyYEHMs] XUMHUYECKOW HH OpMaIuH,
NOHMMaHHUE 3aBHCHUMOCTU COJIEpXaHUA M (OPMBI HpEACTaBICHUS HHOOPMAIMHM OT Ieseil
KOMMYHUKAIUU U aJipecara;

- YMeHue TPOIYKTHBHO OOIIAThCSI M B3aMMOJCHCTBOBAaTH B INPOIECCE COBMECTHOM
ACATCIIBHOCTH, YYMTBIBATL IMO3UIUU JPYIrUX YYACTHHUKOB  ACATCIIBHOCTH, Bq)(l)eKTI/IBHO
pa3pemaTh KOHQIUKTHI;

- 20mMO6HOCMb U CHOCOOHOCTh K CAMOCTOSATENILHOM HH(OPMAIMOHHO-IIO3HABATEIbHON
JeSITeIbHOCTH, BKJIIOYAsh YMEHHE OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX HH(OpMAINH,
KPUTUYECKH OLIEHUBATh M HWHTEPIPETHUPOBATH HH(POpPMAIUIO, MOIYyYaeMYI0 U3 Pa3IHYHBIX
HUCTOYHHKOB;

- YMeHue UCTIONb30BaTh CPEACTBA MH(DOPMAIIMOHHBIX ¥ KOMMYHHKAITMOHHBIX TEXHOJIOTHIMA
(manee — UKT) B penicHUM KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OPTaHHU3AIIMOHHBIX 33]a4 C
cobJroIeHreM TpebOoBaHMI PrOHOMUKH, TEXHUKH 0e30MmacHOCTH, TUTHCHBI,
pecypcocOepeKeHus, MPABOBBIX U 3TUYECKUX HOPM, HOPM HH(OPMAITMOHHOW OE€301IaCHOCTH;

- glaoeHue S3bIKOBBIMU cpeacrBaMuv, B TOM YHCJIC U A3BIKOM XHWMHHU, - YMCHHUC SACHO,
JIOTUYHO U TOYHO H3JIaraTb CBOIO TOUKY 3PCHUS, UCIIOJIB30BATh aICKBATHLIC A3BIKOBLIC CPCACTBA,
B TOM 4YHCJIC U CUMBOJIBHBIC (XI/IMI/I‘ICCKI/Ie 3HaKH, (bOpMy.TIBI n ypaBHeHI/ISI).

Ilpeomemnvimu pesynomamamu W3y4eHWss XUMHA Ha 0a30BOM YpOBHE Ha CTYIECHHU
cpemHero o0miero o0pa3oBaHus SBISIOTCS:

1) B mo3HaBaTenbHOM cepe:
- 3Hanue (IOHUMAaHUE) U3VYEHHBIX NOHAMULL, 3AKOHO8 U MeOpull;

- ymernue OITMChIBAThb ACMOHCTPAIUOHHBIC u CaMOCTOATCIIbHO IIPOBCACHHLBIC
SKCIICPUMCHTBI, UCTIOJIb3Y AJId 3TOTO €CTECTBEHHBIN (pYCCKHﬁ, pO,[[HOI>'I) SA3BIK U A3BIK XUMHH,

- YMerue KJ'IaCCI/Iq)I/II_II/IPOBaTB XUMHUYCCKUC 3JICMCHTEI, IIPOCTBHIC U CJIIOKHBIC BCIICCTBA, B
TOM YHUCJIC U OPraHUYCCKUEC COCAUHCHU A, XUMUYCCKUC PCAKIIUU 11O Pa3HbIM OCHOBAHUSAM;

- YMeéeHue XapaKTCpHu30BaATb MUH3YUCHHBIC KJIACChI HCOPraHUYCCKUX W OpPraHUYCCKUX
COCHHHCHHﬁ, XUMHYCCKUC PCAKIINH,

- 2omoe6HoCcmb TNPOBOAUTH XUMHUYECKUM 9KCIICPUMCHT, HaGHIOI[aTB 3a €0 INPOTCKAaHUCM,
(I)I/IKCI/IpOBaTB PE3YIbTATEl CAMOCTOATCIIBHOTO U JCMOHCTPUPYEMOI'O 3KCICPUMCHTA U ACIIATh
BBIBOJbI,

- YMeHue q)OpMYJII/IpOBaTL XUMHUYCCKUC 3aKOHOMCPHOCTHU, HNPOTrHO3UPOBATH CBOMCTBa
HCU3YUCHHBIX BCHICCTB 110 aHAJIOTUH CO CBOMCTBaMH HU3YUCHHBIX;

- NOUCK UCTOYHUKOB XMMHUYECKON HMH(pOpMAIUH, MOJydeHne HE0OX0AUMON HHpOpMAIIHH,
€e aHaJIu3, U3TOTOBJICHUE XUMUYECKOTO HH(OPMAITMOHHOTO TIPOIYKTA U €r0 MPEe3eHTAaIHS;

- gladeHue O00S3aTEIBHBIMU CIPABOYHBIMH MaTepuayiaMu: llepromnyueckoil cucTeMoun
xumuyecknx snemenToB JI. . MenzaeneeBa, Tabnuiueil pacTBOPUMOCTH, 3IEKTPOXUMHYECKUM
pPSAAOM HaIpsSDKEHMH METaIoB, PSIIOM  JIEKTPOOTPHULATEIBHOCTH — JUISl XapaKTEPUCTUKU



CTPOCHHUSI, COCTaBa U CBOMCTB aTOMOB XMMHUYECKHUX 3JIeMeHTOB |-V mepronoB n 06pa3oBaHHBIX
HMHU IIPOCTHIX U CJIOXKHBIX BCUICCTB,

- ycmawoeneHue 3aBUCUMOCTH CBOWCTB M IPUMEHEHHUS Ba)KHEWINMX OPraHUYECKUX
COCMHEHUH OT UX XMMHUYECKOTO CTPOCHHS, B TOM YHCJIE U O0YCIOBIEHHBIX XapaKTEPOM 3TOTO
CTpoeHus (TIpeeTbHBIM WIH HEMPEeAEIbHBIM) U HaJTHUUEM (DYHKIIMOHAIBHBIX TPYIII;

- Modeﬂupoeaﬂue MOJIEKYTI Ba)KHEHIITNUX HEOPIraHNYECCKUX U OPTaHUYCCKUX BEIICCTB,

- NOHUMAHUe XUMUYECKON KapTUHBI MUpa KaK HEOTHEMJIEMOM YacTH LEIOCTHOW HAy4YHOM
KapTUHBI MUDA;

2) B IIEHHOCTHO-OPHUEHTAIIMOHHOW cdepe — aHaiu3 M OICHKA IOCICACTBUN IS
OKpY’Xarolle cpenbl OBITOBOM M IPOU3BOJCTBEHHON AESITENBHOCTH YENOBEKa, CBS3aHHON C
MIPOU3BOJICTBOM U NEpepabOTKOI BaKHEUIITNX XUMUYECKUX MPOIYKTOB;

3) B TpyaoBoii chepe — nposedenue XUMHUECKOTO SKCIIEPUMEHTA; pa3zgumie HABBIKOB
yueOHOM, MPOEKTHO-UCCIEIOBATENIbCKON, TBOPUYECKON NEATEIbHOCTH TMPU  BBINOJIHEHUU
WHIUBUAYAIBHOTO POEKTA MO XUMHUH;

4) B cdepe 310poBOoro odpasa KU3HH — coOI00eHue TIPaBUI OE30IIacCHOTO OOpaIleHUs C
BCIICCTBAMH, MAaTepHUalaMd M XUMHYECKUMH MpPOIECCaMU; OKa3aHHE MEPBOM IOMOIIU MpU
OTpaBIICHUSX, OXOrax M JPYTHX TpaBMax, CBS3aHHBIX C BEIIECTBAMH M JaOOpaTOPHBIM
000pyTI0BaHUEM.

BeinmyckHUK Ha 0230BOM YPOBHE HAYYHMTCS:
- IOHUMATh XUMHUYECKYI0 KAPTHHY MUPA KaK COCTaBHYIO YacTb I[EIOCTHOW KapTHHBI MUPA;

- PaCKphIBATHL pPOJIb XUMHU W XUMHYCCKOI'O IMPOU3BOJACTBA KaK HpOHSBOI{HTCJ’IBHOﬁ CHIJIBI
COBPECMEHHOT'O O6H.[CCTB8.;

- popMynHpOBaTh 3HAUCHUE XUMHH U €€ TOCTHXKEHHUI B TIOBCETHEBHOM JKU3HU YEJIOBEKA;
- YCTaHaBJIMBAaTh B3aUMOCBSI3U MEXKy XUMUEH U IPYTUMHU €CTECTBEHHBIMU HAYKaMU;

- (hopMynHpOBaTh OCHOBHBIE TMOJIOKEHHSI TEOPUH XUMHUYECKOTO CTPOCHHSI OPTaHHMYECKUX
coenuHeHuit A.M. byrtiepoBa W WIIIOCTpUpPOBaTh HMX NPUMEPAMH W3 OPraHUYECKOU U
HEOPraHWYECKON XHUMUU;

- apryMEHTHUPOBATH YHUBEPCAIBHBINA XAPAKTEP XUMHUYECKUX MOHSATHI, 3A4KOHOB U TEOPUU
JUUISL OPTAaHMYECKOW U HEOPTaHUYECKON XUMUU;

- ¢opmynupoBats I[lepuogmueckuii 3axkon J[.MI. MeHneneeBa u 3aKOHOMEPHOCTH
W3MEHEHUH B CTPOSHUHU U CBOMCTBAX XMMHUYECKHUX AJIEMEHTOB M 00OPa30BaHHBIX UMHU BEIECTB Ha
ocHoBe [leproandeckoit cUCTEMBI Kak TpaguiIecKoro oToopakenus [leproaudeckoro 3aKoHa;

- XapakTepu3oBaTb S- M P-DJIIEMEHTHI, a TaKXe JKeNe30 MO0 HX TMOJIOKEHUIO B
ITepuoauueckoit cucreme .M. Menneneesa;



- KjJaccu(UIMPOBATh BHUABI XUMHUYECKOW CBS3M M THIBI KPUCTALINYCCKUX PEIIETOK,
OOBSICHATh MEXaHU3MBbI UX 00pa30BaHUS U JIOKA3bIBaTh €IUHYI0 NMPHUPOIY XUMHUYECKUX CBSI3Ed
(KOBaJIECHTHOM, HOHHOM, METAJUTMYECKOM, BOJOPOIHOM );

- 00BACHATH NPUYMHBI MHOTOOOpA3Hs BELIECTB Ha OCHOBE MPUPObI SBICHUNA M30MEpHH,
TOMOJIOTHH, aJUIOTPOIINH;

- KJIacCU(HUIMPOBATh XMMUUECKHE PEAKIIUH B HEOPTaHMYECKON M OPraHMYEeCKOH XUMUU TI0
pa3IMYHBIM OCHOBAaHHWSM W YCTaHABIMBATh CHEHU(PHUKY THIIOB pEaKUUi OT o0mero uepes
0COOEHHOE K €IMHUYHOMY;

- XapaKTepHU30BaTh T'HIPOJIN3 KaK CHelU(UUHBI OOMEHHBINH MPOLECC U PacKpbIBaTh €ro
pOJIb B )KMBOW M HEKUBOM IIPUPOJIE;

- XapaKTCPHU30BaTb JJICKTPOJIHN3 KaK CHeI_II/I(bI/I‘IHHﬁ OKHCJIMTEIIbHO-BOCCTAHOBUTEIIHLHBIN
MpouecC U €ro NPAKTUICCKOC 3HAUYCHHC,

- XapaKTCpU30BaATb KOPPO3UIKO MCTAJIJIOB KaK OKHCJIUTENbHO-BOCCTAHOBUTEIBLHBIN mpouecc
U 1Ipcajiaratb CII0COOBI 3alllMTHI,

- OHIHCBIBATH TIIpUpPOAY MCEXAHU3MOB XHUMHYCCKUX peaKuHﬁ, MMPOTCKAOIINX MCKAY
OpPraHu4C€CKUMHU U HCOPTaHUYCCKHMH BCIICCTBAMU

- KJ'IaCCI/Iq)I/II_[I/IPOBaTB HCOPraHNYCCKUC N OPraHUYICCKHUEC BCIICCTBA,

- XapaKkTepHu30BaTh O0IINEe XMMUYECKHE CBOWCTBA Ba)KHEHUIIINX KJIAaCCOB HEOPIaHUYECKUX U
OpPraHUYECKUX COCIMHEHUH B IIaHE OT OOLIEro 4epe3 OCOOCHHOE K €JMHUYHOMY;

- HCIOJb30BaTh 3HAKOBYIO CHCTEMY XMMMUECKOIO f3bIKa Il OTOOpa)KeHHsI COCTaBa
(xuMuyeckue Gopmysibl) U CBOUCTB (XUMUUYECKUE YPaBHEHUS) BELLIECTB;

- WCIIOJB30BaTh IMpaBWia M HOPMBI MEXIAYHAPOIHOW HOMEHKIATYPHI IS Ha3BaHUM
BEIECTB MO opMysaM U, HA0OOPOT, sl COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (HOPMYJT
COEIMHEHHNH 110 MX Ha3BaHUSIM;

- 3HAaTbh TPUBHUAJIBHBIC HA3BaAHUA Ba)KHENIIINX B OBLITOBOM U IMPONU3BOACTBEHHOM OTHOIICHUN
HCOPTaHUYCCKUX U OPTraHUYCCKUX BEIICCTB,

- XapakTepu30oBaTh CBOMCTBA, MOJYYEHHE W INPUMEHEHHE BAXKHEWIIHNX IPEICTaBUTENICH
TUNIOB U KJIACCOB OPTraHWYECKUX COEIUHEHUH (aJKaHOB, AJIKEHOB, AJIKUHOB, AaJIKaJUEHOB,
apoOMaTHYECKHUX YTJIEBOJIOPOAOB, CHUPTOB, (DEHOJIOB, allbJETUI0B, NMPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT, CJIOKHBIX 3(UPOB U KUPOB, YIIEBOI0B, aAMUHOB, aMUHOKHCIIOT);

- YCTaHaBJIMBAaTb 3aBUCUMOCTb 3KOHOMHUKH CTpaHbI OT )IO6I)I‘II/I, TPAHCIIOPTHPOBKU H
nepepaboTKU YIiIeBOJOPOAHOIO ChIPhs (HEPTHU U MPUPOTHOTO ra3a);

- DKCIEPUMEHTAJIbHO TOATBEPkKIATh COCTaB M CBOWCTBA BAXKHEUIIMX MpEICTaBUTEICH
M3Y4YEHHBIX KJIACCOB HEOPTraHUYECKMX M OPraHWYECKHUX BEIIECTB C COOJIOJACHUEM IPaBHII
TEXHUKH O€30MacHOCTH Isg palboThl € XHMHYECKUMH BEIIECTBAMH U JIaOOpaTOPHBIM
o0opynoBaHueM;



- XapaKTepHU30BaTh CKOPOCTh XMMHYECKOW PEaKIUH U €€ 3aBHCUMOCTh OT DPa3IUYHBIX
(baxTopoB;

- XapaKkTepH30BaTh XHMMHYECKOE pABHOBECHE W €ro CMEUICHHE B 3aBHCUMOCTH OT
pa3InYHbBIX (AKTOPOB;

- IHPOU3BOJUTH pacCd€Tbl I10 XHMHYCCKHM (bopMynaM U YpaBHCHUSAM Ha OCHOBEC
KOJWYECTBEHHBIX OTHOIICHUHN MCXKAY ydaCTHUKaAMU XUMHUYCCKUX peaKuHﬁ;

- cobOmojaTh MpaBUjiia SKOJOTHYECKOW OE30MacHOCTH BO B3aMMOOTHOIICHMSIX C
OKpyXarolle cpenoil mnpu oOpalleHHH ¢ XUMHYECKMMHU BeUIeCTBAMM, MaTepuajaMu U
MPOLIECCAMH.

BbinyckHUK Ha 6a30BOM YPOBHE MOJIYYHUT BO3MOKHOCTb HAYUHUThCSH:

- HCIOJIB30BaTb METOJbl HAYYHOI'O INO3HAHWUSA IIPU BBIIIOJIHCHHUH IIPOCKTOB H y‘-I€6HO-
HCCICAO0BATCIBCKHUX 3ada4 XHUMHYCCKOM TEMATUKH,

- IPOTHO3MPOBATh CTPOCHHE M CBOMCTBA HE3HAKOMBIX HEOPraHWYECKMX M OpPraHUYECKUX
BELICCTB HA OCHOBE aHAJIOTHH;

- HOPOTrHO3UPOBATHL TCUHCHUC XHUMHUYCCKHUX IPOLECCOB B 3aBUCUMOCTH OT YCJIOBI/Iﬁ ux
MMPOTCKAHUA U IpCJiaraTtb CIIOCOOBI YIpaBJICHUA OTUMHU IPOLCCCaAMU;

- YCTaHaBJIMBATh B3aUMOCBS3M XUMHH C IpeIMETaMH T'yMaHUTapHOTO IMKJa (S3BIKOM,
JUTEPATypOil, MUPOBOM XY/10KECTBEHHOH KYJIbTYpOil);

- PacKphIBaTh POJIb XMMUYECKUX 3HAHUIN B Oyaylel MpakTUUECKON JeATeIbHOCTH;

- packpelBaTb pPOJIb XMUMHYECKMX 3HaHMA B (OPMHUPOBAHUU HMHIMBUAYAIbHOU
00pa3oBaTeNbHON TPAEKTOPHH;

- IPOTHO3MPOBATH CIIOCOOHOCTH HEOPraHWYECKUX U OPraHMYECKHX BEIIECTB IMPOSBIATH
OKHCITUTENbHBIE W/MJIM BOCCTAHOBHUTEIbHBIE CBOMCTBA C Y4YETOM CTENEHEH OKUCIEeHUs
3JIEMEHTOB, 00pa3yOLNX UX;

- ApryMCHTUPOBATH €AUMHCTBO MHUPA BCIICCTB YCTAHOBJIICHUEM TeHEeTHYECKOM CBI3HU MCKIY
HCOPraHM4YCCKMMHA U OPraHU4YCCKUMU BEIICCTBAMMU,

- BJIaACTh XUMHUYCCKUM A3bIKOM JIJIA O6OF&IJ.[CHI/I}I CJIOBAPHOI'O 3aI1aca 1 pa3sBUTUA pCUU,

- XapakTepu30BaTh CTAaHOBJICHME HAy4YHOW TEOpPUHM HA TNPUMEpPE  OTKPBITUSA
Ilepnonnueckoro 3ak0Ha ¥ TEOPUH XUMUYECKOTO CTPOCHMSI OPraHUYECKUX BEIIECTB;

- KPUTUYECKH OTHOCUTBHCA K TCEBAOHAYYHOW XMMHYECKOW WH(OpMAIuu, moisyqaeMon u3
pPa3HBIX UCTOYHUKOB;

- MOHUMAaTh TJ00aNbHbIE MPOOJIEMBI, CTOAILIUE TMEpes UYeIOBEYECTBOM (IKOJIOTMYECKUE,
SHEPreTUYeCcKHe, ChIPbEBbIC), M MpeIaraTh MyTH MX PEHICHHs, B TOM YHUCJIE€ U C MOMOUIbIO
XUMUH.






2. Conep:xanue yueoHoro npeamera «Xumus» 10 kiaace (34 gac)
Tema 1. BBegenue . Teopusi crpoeHust opraHuveckux coexnHenmii (3u)
[Ipeamer oprannueckoit xumun. CpaBHEHHUE OPraHUYECKUX COCTMHEHUM C HEOPTaHUYECKUMHU.
[IpupoaHble, HICKYCCTBEHHBIE M CHHTETHYECKUE OPraHUYECKUE COCTUHEHMUS.

BanenTHOCTh. XMMHUYECKOE CTPOCHHE KAaK MOPSAOK COEAUHEHHSI aTOMOB B MOJIEKYJIE COIJIaCHO
UX BaJI€HTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUYECKHUX
coequHeHui. [IoHsATHE O TOMOJIOTMH U TOMOJIOTax, U30MEPHHU U U30MEpaX. XUMUYECKUE
dbopMyIIbl U MOJIETH MOJIEKYJ B OPraHMYECKO XUMUHU.

JeMoHcTpanuu. Moienu MoJIeKyJl TOMOJIOTOB M ©K30MEPOB OPTaHUYECKUX COSIUHEHUN

Tema 2. Yri1eBoIOpPOAbI H HX MPUPOIHBIE HCTOYHUKH (12 u)
[Ipuponansiii ra3. Ankansl. [IpupoaHbiii ra3 kak TormmBo. [IpenmyniecTBa npupoHOro raza
nepes ApyruMu Buaamu toruinea. CocTaB MpUpPOJHOTO rasa.

A 1K a H bI: TOMOJIOTHYECKUHN PsiJl, U30MEPHUS U HOMEHKJIATypa ajJKkaHOB. XUMHUECKHE
CBOICTBa aJKaHOB (Ha IpUMEpPE METAHA U 3TAHA): TOPEHUE, 3aMELICHUE, PA3I0KEHHUE U
nerugpupoBanue. [I[pumeHeHne aqkaHOB HA OCHOBE CBOMCTB.

A 11K € H bl. DTUJIEH, ero Nojy4yeHue (AerupupoBaHUEM dTaHa U JerupaTanueil 3TaHosa).
XUMHUYECKUE CBOICTBA ATHIICHA: TOPEHUE, KAYeCTBEHHBIE peakuu (0OecIiiBeunBaHEe OPOMHOI
BOJIbI M pacTBOpa MepMaHraHara Kajius), TuapaTanus, noinumepusanus. [lonustuien, ero
CBOMCTBA U ITpuMeHeHHue. [ [pumenenne sTuieHa Ha OCHOBE CBOMCTB.

AnkagueHns U KayuyKu. [lonarue o0 ankaaneHax Kak yriieBOAOpOJIaxX C JABYMs
JBOMHBIMU CBSI3SIMH. XUMHUYECKUE CBOMCTBA OyTajneHa-1,3 u u3omnpeHa: o0eciBeUnBaHNe
OpOoMHOIi BOABI ¥ MOTMMEpHU3alns B Kayayku. Pe3una.

A JT X ¥ H bl. ATICTWIJIEH, €T0 TOJIY4YeHHE TUPOIM30M MEeTaHa M KapOUIHBIM CITIOCOOOM.
XuMHUECKUE CBOMCTBA alleTUJIeHa: TOpeHue, o0ecIiBeunBaHe OpOMHOI BOJbI, TPHCOEINHEHHE
XJIOpoBoAOpoJa u ruapaTanus. [I[pumeHeHue aneTuieHa Ha OCHOBE CBOMCTB. Peakius
MOJIMMEPU3ALUU BUHUIXJIOpHAA. [[0NMBUHUIXIIOPU]T U €r0 TPUMEHEHUE.

b e 1 3 0 1. [lonyuenue GeH3o0a U3 rekcaHa U aneTHieHa. XUMHUECKHUe CBOICTBa OeH3o0ua:
rOpeHue, raloreHupoBanue, HUTpoBanue. Ilpumenenne 0eH3051a Ha OCHOBE CBOMCTB.

He ¢ 1 5. CoctaB u nepepadotka Hedptu. Hedrenpoaykrel. beH3uH 1 noHsTHE 00 OKTAHOBOM
quCIIe.

JemoncTpanum. ['openne Merana, 3TusieHa, anetuieHa. OTHOIIEHWE MeTaHa, ITHIIECHA,
arneTusieHa 1 0eH30I1a K pacTBOpY MepMaHraHaTa Kanus u OpomHoi Boje. [lomyuenue stunena
peakuuen AeruapaTaii 3TaHoJa U IeMOJIMMEpHU3aliy MOJIUATUIICHA, alleTUIIeHa KapOuIHbIM
crocoboM. PaznokeHue kayuyka nmpu HarpeBaHUM, UCIIBITAHUE TTPOYKTOB PA3JI0KECHHS Ha
HernpeaenbHocTh. Komtekius 00pa3ioB HedTH U HEPTEPOTYKTOB.

JlabopaTopHblie onbIThI. 1. OnpeneneHue 3EMEHTHOIO COCTaBa OPraHUUECKUX COCTUHEHUM.
2. M3rotoBnenune Moieneid MOJIEKYJT yTieBoAopoa0B. 3. OOHapyKeHHe HEMpPeIeTbHbBIX
COEMHEHUH B XUAKUX HedTenpoaykTax. 4. [lomyueHue u cBOHCTBa alieTUiIeHA. 5.
O3nakomieHue ¢ koyuieknuet «HeTs 1 mpoayKThI ee mepepadboTKmy.

Kountpoabnas padora Ne 1 no teme: «YriaeBogopoabl U UX MPUPOIHBIE UCTOUHUKI
HUcnoanzoBanme UKT: [Ipezentanus «IIpupoaueiii raz» [Ipesentanus «YTiaeBoaopo/bl B
KU3HU yenoBeka» [Ipesentanus «HepThb»

Tema 3 . Kuciopoacoaep:xanye oprannyeckie COeIMHEHUs1 M MX NPUPOJIHbIE HCTOYHUKH
(124)

EauHCTBO XMMHMUYECKOM OpraHu3aluy )KUBBIX OPraHU3MOB. XMMHUUECKUHA COCTAB KUBBIX
OpPraHU3MOB.

C nu p T 5. [Tonyuenue 3TaHona 6poKEHUEM TIIOKO3bI U THApATALUEH dTHIICHA.
['uapoxkcunpHas rpymnmna kak GyHKuoHansHas. [IpeacraBinerne o BOJOPOTHOM CBSI3H.
XUMHUECKUE CBOICTBA ATaHOJIA: TOPEHHE, B3aUMOJICHCTBHE C HaTpueM, 00pa3oBaHUE MPOCTHIX U
CJIO’KHBIX 3(pUpOB, OKHUCIIEHUE B albAerul. [IpuMeHeHne 3TaHona Ha OCHOBE CBOMCTB.



AJIKOronM3M, €ro MocieACTBUS U NPEAYIPEXKACHUE.

[TonsiTHE O MpeneabHBIX MHOIOATOMHBIX ClIUpTax. [ nieprH Kak npencTaBuTeNb
MHOT'0aTOMHBIX clUpTOB. KauecTBeHHast peakiivsi Ha MHOTOaTOMHbIE cUuPThL. [Ipumenenue
JIMIEPUHA.

Kamenuns it yrons. @ eH o i Kokcoxumuueckoe npou3BOACTBO U €r0 MPOLYKLIHS.
[Tonyuenue deHoNa KOKCOBaHHEM KaMEHHOTo yriisl. B3aumMHoe BIusiHuE aTOMOB B MOJIEKYJIE
(deHona: B3auMOICHCTBHE C TUAPOKCUIOM HATPHSI U a30THOU KucaoTol. [TonmkonaeHcamnus
denona ¢ popmansaeruom B henonodpopmaabaeruanyto cMony. [lpumenenue penona Ha
OCHOBE CBOMCTB.

A nb perunsl [lonydyeHne anbaeruioB OKACIEHUEM COOTBETCTBYIOIIMX CIIUPTOB.
XVMHYECKUE CBOWCTBA AJIbJIETU/I0B: OKUCIIEHUE B COOTBETCTBYIOLIYIO KUCIIOTY U
BOCCTAHOBJICHHE B COOTBETCTBYIOIIMIA criupT. [Ipumenenue popmanbaeruaa u aleTaabaeruia
Ha OCHOBE CBOWCTB.

KapOGounoBbie kucimuoT bl [lonydyeHne kapOOHOBBIX KHUCIOT OKUCIEHUEM aJIbJIETH/IOB.
XUMHYECKHE CBOWCTBA YKCYCHOM KUCIIOTBI: 00IIME CBOWCTBA C HEOPTaHUYECKUMU KUCIOTaMU U
peakius aTepudukanuu. [[pumMenenue ykCcycHOW KHCIOTHI Ha OCHOBE CBOMCTB. Briciine
JKUPHBIE KUCJIOTHI Ha MPUMEpE NaTbMUTHHOBOM U CTE€ApUHOBOM.

CnoxHubie > upsl u xup bl [lonydeHue cnoxubIx 3pUpoB peakuyent ITepuduKalum.
Crnoxwnble 3(hupbl B IPUPOJIE, UX 3HaYeHHE. [[puMeHeHne CI0KHBIX A3(HPOB HA OCHOBE CBOWCTB.
Kupsl kak crnoxkublie 3(pupbl. XMMHUYECKHE CBOMCTBA JKUPOB: TUAPOIIN3 (OMBLICHHE) U
TUAPUPOBAHUE KUIKUX KUPOB. [[prMeHeHne supoB Ha OCHOBE CBOMCTB.

Y riaeBo bl YIIEBObI, UX Kiaccuukalys: MOHOCaxapu bl (TJIF0K03a), AUCAXAPUIBI
(caxapo3sa) u moaucaxapuibl (Kpaxmall U IeJUII0JI03a). 3HaUYE€HUE YTIIEBOOB B )KHUBOM MPUPOC U
B JKU3HM YEJIOBEKA.

I'mroko3a - BeIecTBo ¢ IBOMCTBEHHOW (YHKITMEH - aJIbACTUIOCTIUPT. XUMUYECKHE CBOMCTBA
TIFOKO3bI: OKUCJICHHE B TNIFOKOHOBYIO KHUCJIOTY, BOCCTAHOBJICHHE B COPOUT, OpOKEHHE
(MOOYHOKHCIIOE U cUPTOBOE). [IprMeHeHue riroKo3bl Ha OCHOBE CBOMCTB.

Jucaxapunpl u noaucaxapuipl. [loHaTHE 0 peakuusax NOJMKOHIEHCAUU U THAPOIN3a Ha

IpHMeEpPE B3aUMOIIPEBPALIEHHI: TTII0OK03a <> MOJHCAaXapHI.

demoncTpauuu. OkuciieHHe ciupTa B aiubaerul. KauecTBeHHast peakiusi Ha MHOTOATOMHBIE
criupthl. Komneknus «KaMeHHBIH yrosib U IpOAYKTHI €ro nepepadoTkmy. PacTBopumocTthb
¢deHoa B BoJie TIpu OOBIYHOW TeMIlepaType U Mpu HarpeBanuu. KauecTBeHHbIE peakiuy Ha
denon. Peakius «cepeOpsHOTO 3epKania» ajabJAeTUAOB U TIOK03bl. OKUCICHHE albICTHI0B U
TJTFOKO3BI B KUCJIOTHI ¢ oMolibio ruapokcuaa meau (11). [lomyuenne ykecycHO-3THIIOBOTO U
yKCycHO-u30amuiioBoro 3¢upos. Komnekuus s¢pupHbix Macen. KauecTBeHHas peakius Ha
Kpaxmal.

JlabopaTopHblie onbIThI. 6. CBOiicTBa 3TMIIOBOTO civpTa. 7. CBOMCTBA rMLepuHa. 8.
CsaoiicTBa popmanbaeruaa. 9. Cpoiicta ykcycHoi kucinoTsl. 10. CBoiicTBa xupos. 11.
CpaBHEHHE CBOICTB paCTBOPOB MbLIA U CTUPAIbHOTO nopoiika. 12. CBoiicTBa riatoko3sl. 13.
CBolicTBa KpaxmMaa.

Kontpoasnas padora Ne 2 no teme: «Kuciopoaocoaep:kane opraHu4ecKue CoeMHEHUS»
Hcnoab3zoBanue UKT: [Ipesentamus «Yriuesoas», CD «BuptyanbHas 1adopaTopus»
[Ipe3entanus «CoupTb»

Tema 4 . A3oTcoaep Kaiimue coeJHHEHNsI M X HAX0XKIeHHEe B )KMBOI npupoae (4u)
A M 1 H bI. [lonsTie 06 amunax. [lonydyenrne apomaTH4ecKOro aMiuHa - aHWIMHA - U3
HUTPOOEH30J1a. AHWINH KaK OpraHMuecKoe OCHOBaHHE. B3auMHOe BIIMsSIHUE aTOMOB B MOJIEKYJIE
aHWJIMHA: 0CJIa0JICHUE OCHOBHBIX CBOMCTB M B3aMMOJICHCTBHE ¢ OpoMHOI Bo0i. [Ipumenenmne
aHWJIMHA HA OCHOBE CBOWCTB.

AMUHOKUCITOT bIL [lonydeHre aMuHOKUCIIOT U3 KapOOHOBBIX KUCIIOT U THAPOIU30M
0enKoB. XUMHUECKUE CBOMCTBA aMHUHOKHUCIIOT Kak aM()OTEPHBIX OPraHUYEeCKUX COCTUHEHUN:
B3aMMOJICICTBHE CO IIET0YaMH, KUCIOTAMU U APYT C APYroM (peakius NOJMKOHIECHCAIUN).



IlenTuaHas cBsA3b U noMUNENTUABL. [[puMEHEHNE aMMHOKHCIIOT HA OCHOBE CBOMCTB.

b e 1 k u. [lonmyuenue O6eIKOB peakieil MOJIMKOHICHCAIUU aMUHOKUCIIOT. [lepBuunas,
BTOPUYHAS M TPETHYHAS CTPYKTYPHI OCJIKOB. XUMUYECKUE CBOWCTBA OCITKOB: TOPEHHE,
JeHaTypalus, THAPOIU3 U IIBETHBIC peakinu. buoxumuyeckue GyHKINH OEIKOB.

['eHeTnueckas CBsA3b MEKy KJIACCAMU OPTaHUYECKUX COCTUHEHUM.

HyxnennoBblie kucinoTbl. CHHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE U3 HYKJIeoTU10B. OOmuit
iaH crpoeHus nykieoruaa. Cpasaenue crpoenus u ¢pyukuuii PHK u JIHK. Ponb
HYKJIEMHOBBIX KHUCJIOT B XpaHEHHUH U Tepeiadye HacaeacTBeHHo nndopmanuu. [Honstue o
OMOTEXHOJIOTUU U TEHHOW WHXKEHEPHUH.

JdemoncTpanuu. BzauMozeiicTBue aMMuaka 1 aHWIMHA C COJISTHOM KUCIO0TOM. Peakius
aHWIMHA ¢ OpoMHOM BOsIOM. Jl0oKa3aTenbCTBO HAMUMS (PYHKIMOHAIBHBIX TPYII B paCTBOPAX
aMUHOKUCIIOT. PacTBopeHue u ocaxaenue 6enkoB. L[BeTHbIe peakiuy O0enKoB:
KCAaHTONPOTEHHOBAs U OuypeToBas. [ opeHne nTuybero nepa v mepcTsiHONH HUTH. Moienb
mosekyisl JJHK. Tlepexoabl: 3TaHOI —> 3THIICH ATUIICHIIIMKOJIL —> 3THiieHrMKosaT meau (11);
3TaHOJI —»3TaHajlb —> TAHOBAs KHUCIIOTA.

JlaGopaTopHusle onbIThI. 14. CBolicTBa OETKOB.
IIpakTuyeckasi padora Nel. Unentudukanys opraHuuecKuX COSAMHEHUH.
HUcnonbzoBanue UKT: Ilpezenranus «AMUHB), IPE3EHTALN «AMUHOKHCIOTbHI)

Tema 5. O600menne 3HAHUI 0 OpraHuYeckoii xumuu (3u)
Hrorosasi koHTpoabHasi padora Ne3

Conepxanue ydeoOHoro npeamera «Xumus» 11 kiace

Nnes o Beayiiei posin TEOPETUYECKUX 3HAHUN B MPOLIECCE MO3HAHMS MUPA BEIIECTB U PEaKIUI
cTaja OCHOBHOM M JUIsl KOHCTPYUPOBaHUs Kypca oOmiedt xumuu. Ha ocHOBE €IMHBIX MOHSATHH,
3aKOHOB U TEOPUM XUMHH Yy CTapLIEKIACCHUKOB (DOPMHUpYETCS LEIOCTHOE IMPENCTAaBICHUE O
XAMHMYECKOM HayKe, O XUMHMYECKOM KapTUHE MHUpa, KAaK COCTABHOM 4YacTU €IUHOMU
€CTECTBEHHOHAYYHOM KapTUHBI MUpa.

B kypce obmiell xumMuM BHauane YIrIyOJsSIOTCS W PACIIUPSIIOTCS 3HAHUS, MOJTYYEHHbIE
0o0y4aromMMHUCs U3 Kypca OCHOBHOM IIKOJBI, O CTPOCHMHM aToMa W BeleCTBa Ha OCHOBE
[Tepuoanueckoro 3akoHa u Ilepuoamueckoit cucremsr J[.M. MenneneeBa, oOumx cBOMCTBax
KJIACCOB OPTraHMYECKUX M HEOPraHMYECKHX COEIMHEHUH (KUCIOT, OCHOBaHUH, aM(OTEPHBIX
COEJMHEHUI) B CBET€ TEOPHM 3JIEKTPOJIMTHYECKON nucconumanuu. Jlanee paccmarpuBaercs
KJIacCU(UKaLMs XUMHUYECKUX PEaKIMi B OPraHN4eCKOW W HEOPraHMYECKOW XMMHUU. 3aBepiuaeT
KypC 3HAaKOMCTBO CTapIIEKJIACCHUKOB C IEPCHEKTHBAMHU DPA3BUTHS XUMHUYECKOW HAyKH U
XUMHYECKOT0 MPOU3BOJCTBA, C MpoOIeMaMH OXpaHbl OKpPYKaloIIed Cpeapl OT XUMHYECKOIo
3arpsi3HEHUS U MYTSAMH UX PEIICHMUS.

1.BemectBo (4 4.)

OrxkpoeitTue AU MenngeneeBb M [lepruoagmuyecKkoro 3aKoH a.
BaxHelimne NOHATUS XMMHH: aTOM, OTHOCHUTEIbHAs aTOMHAas M MOJEKYJSIPHAs MacChl.
Otkpeitne .M. MenneneeBsiM Ilepuoamyeckoro 3akoHa. Ilepuoguueckuii 3akoH B
dopmymuposke [I.11. Menneneesa.

[Tepuonuueckas cucrtema xumuueckux saeMeHTo B .M. Menneneesa.
[Tepuonnueckas cucrema JI.M. MenzaeneeBa kak rpaduueckoe oroopaxkenue llepromnyueckoro
3akoHa. Pasnuunble BapuanTthl llepuoanueckoil cucremsl. Ilepumonael u rpymnmbl. 3HaueHHe
[Tepuoanueckoro 3akoHa u [leproanueckoi CUCTEMBI.



Crtpoenue atoMa. ATOM — CIOXKHasg yacTula. SApo aTroma: IpOTOHBI U HEUTPOHBI.
N3oTonbl. DeKTpOHBI. DIIEKTPOHHA 000J0UKa. DHEPreTUYeCKUii ypoBeHb. OpOuTanu: S- u p-.
PacripenienieHrie  AJIEKTPOHOB MO JHEPTEeTHYECKHM YPOBHSAM H  OPOUTAISAM. JEKTPOHHBIC
KOH(GUTYpalluM aTOMOB XHMHYECKHUX OJJIEMEHTOB. BaneHTHbIE BO3MOXHOCTH aTOMOB
XUMUYECKUX DIIEMEHTOB.

[Tepuoaunueckuih 3ak0H U cTpoeHue atoma CoBpeMEHHOE MOHATHE

xummuueckoro anementa. CoBpemeHHas ¢dopmynupoBka llepuoanueckoro 3akona. [Ipuumna
NEPUOAUYHOCTH B M3MEHEHUHM CBOMCTB XHMMHUYECKUX 3JeMEHTOB. OCOOEHHOCTH 3amOJHEHHS
SHEPreTUYeCKUX YpPOBHEH B DSIEKTPOHHBIX 000JIOYKAX AaTOMOB IEPEXOAHBIX 3JEMEHTOB.
DNEKTPOHHBIE CEMENCTBA 2JIEMEHTOB: S- U P-3JI€MEHTHI.

KoBaneHTHass XHMHUUYECKas cBiI3b. [loHarue o koBajieHTHOH cBs3u. O0Ias
aJIeKTpoHHAasl mapa. KpaTHOCTh KOBaJE€HTHOW CBSI3U. DJIEKTPOOTpHULIATENIbHOCTh. KoBajeHTHas
MOJISIPHASI ¥ KOBAJICHTHAS HEMOJIApHAs XUMU4Yeckue cBsizn. OOMEHHBIN U TJOHOPHO-aKIETITOPHBIN
MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOM CBs3U. BeriecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTpOeHHUsI. 3aKOH MOCTOSIHCTBA COCTaBa JIJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOCHHUSI.

NonHasga xumuueckasa CBiA3b. Katnuonsl n annonsl. IoHHasA CBSA3b Kak KpaliHUN
CiIy4all KOBAJICHTHOM IOJIAPHOM CBS3H.

Mertannuuyeckas XUMHUUYUECKas ¢Bs3b O0mue pusndeckue CBONCTBA
meTautoB. CnaBbl.

ArperatHbe COCTOSHUSA BelecTBa. [a3pl. 3akoH ABoraapo ajs ra3os.
MossipHblii 00beM Ia3000pa3HbIX BEMIECTB (MIpH H.Y.). XKUAKOCTH.

Bonoponnas xumMuueckas CBs3b. BomopoaHas cBs3b Kak 0COObIH ciydaid
MEXMOJIEKYJIIPHOTO B3auMoJeiicTBusA. MexaHu3M ee oOpa3oBaHHUS M BIUSHHE Ha CBOWCTBA
BEIIECTB (Ha MpUMeEpE BOJbI).

Tune kpucCTaldAHMUYECKHUX pemerTok Kpucrammueckas pemierka.
HonHblE, METAJUINYECKUE, ATOMHBIE U MOJIEKYJISIPHBIE KPUCTAJUINYECKUE PELIETKH. AJIIIOTPOIUS.
AMopdHbIe BelecTsa.

YUucrtoee BemecTBa U cMecHu CMecu U XUMHUYECKUE COETUHEHHU.
['oMoreHHbie W TeTEepOreHHbIE cMecH. MaccoBas W OOBEMHasl JTOJIM KOMIIOHEHTOB B CMECH.
MaccoBas noss mpuMeceil. Pemenne 3a1a4 Ha MacCOBYIO JIOJIFO TTPUMECEIA.

I[ UCOCPCHBIC CHCTCM BL IlonsarTue ,Z[HCHCpCHOfI CHUCTCMBI. I[I/ICHepCHa}I (1)333 n
AUCIICPCHUOHHAA Cpela. KHaCCI/I(I)I/IKaL[I/IH AUCTICPCHBIX CUCTCM.

2. Xumuueckne peaknum (12 4.)

Knaccuduxkanusas xumuueckux peakiuil. Kraccuduxanus no yuciy u
COCTaBy pEArupyroluX BELIECTB U NMPOAYKTOB PEakUMU. Peaknuu pasinoxeHus, COCAUHEHUS,
3aMelIeHuss 1 0OMEeHa B HEOPraHHMYECKOW XMMUH.

I''m n ponwu3s  Caoyuanm rugponusa conei. Peaknus cpenst (pH) B pacTBOpax
TUAPOIU3YIOLIUXCS COJIEH.



TennoBo#t >¢ddhpexkT XUMHUUIECKHUX pPeEakIuid. DK30- U SHIOTCPMUUECKHE
pPCaKknuu. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHHA. Pacuer xoimmuecTBa TEIUIOTHI IIO TCPMOXUMHUYCCKUM
YpaBHEHUSAM.

CkopocTh XMMHUUECKHUX peakiuid [loHaTue o cKOpocTH XUMUYECKUX
peakuuii, aHAIUTUYECKOE BBIPAXKEHHE. 3aBUCHMOCTb CKOPOCTHM pEaKLUUU OT KOHLEHTPALUH,
JIaBJICHUsA, TEMIIEpATyphl, IIPUPOJbl PEArupyOIMX BEIIECTB, IUIOMAAU UX COINPHUKOCHOBEHMS.
3aKoH JACHCTBYIOIIMX MaccC.

Kartanawu3  Karanusatopsl. Karanus. Ilpumepsl KaTaauTHUECKMX IPOLECCOB B
IPOMBIIIJIEHHOCTH, TEXHUKE, ObITy. @DEpMEHTBI M MX OTJIMYMS OT HEOPraHMYECKUX
KaTanm3aropoB. [IpuMeHeHne KkaTanu3aTopoB U (PepMEHTOB.

XuMHUUIEeCKOE paBHOBECHUe OOpatTuMbie 1 HEOOPATUMBIC PEAKIIUU.
XUMHYECKOE PAaBHOBECHE U CIIOCOOBI €ro CMEIIEHUS Ha IPUMEPE MOTYyUYCHUs] aMMHUaKa.

OKUCIHUTEIbhHO-—BOCCTAHOBUTEINbHBIE NMPOIMECCH. OKHCIUTESIHEHO-
BOCCTAHOBUTENIbHBIE peakiuu. OKUCIUTENh U BOCCTaHOBHUTENh. OKUCIICHHE U BOCCTAHOBIICHUE.
COCTaBJIeHI/Ie ypaBHeHI/Iﬁ OKHUCIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ METOAOM BJIGKTpOHHOFO
OajaHnca.

O60mue cBOHCTBA MeETamaxao B XUMHUYCCKHEC CBOHCTBA META/UIOB KaK
BOCCTAaHOBHUTEICH. B3ammopeiicTBHe METAIUIOB C HEMETallIaMH, BOJOM, KHCIOTaMH H
pactBopamu cosieil. MeTtamiorepmusi.

Koppos3us mertannoB. CnocoObl 3alIUTHl METAJUIOB OT KOPPO3HUH.

O6mue cBoiicTBa HeMeTanalsoB. XHUMHYECKUE CBOICTBA HEMETAJIIOB Kak
okucnureneil. BzaumozeiicTeue ¢ MeramuiamMy, BOJIOPOAOM U ApyruMU Hemetauiamu. CBoMCTBa
HEMETAJUIOB KaK BOCCTAHOBHTENEH. B3anmoaencTBre ¢ MpOCTBIMA U CIOKHBIMU BELIECTBAMU-
OKHUCIIUTETSIMU.

DOnexTpoawu3i3 DIEKTPOJINU3 PACTBOPOB M PACILIaBOB 3JIEKTPOIUTOB HA IpUMeEpe
XJOpUa HaTpus. OJEKTPOJIUTUYECKOE TNojyuyeHue amroMuHus. [IpakTudeckoe 3HaueHue
AIIEKTPOJIN3A.

3. Xumus v xku3Hb (15 4.)

XUMUSA U OPOU3BOACTB 0. XUMUYECKAsI MPOMBIIIJIEHHOCTh, XUMUYECKasi TEXHOJIOTHSI.
CrIpbe 111 XMMUYECKOW MPOMBIIIIEHHOCTH. Bojja B XMMUYECKON MPOMBIIIEHHOCTH. DHEPTHUsl
I XUMUYECKOT0 MPOU3BOACTBA. HaydHble MPUHUIMIBI XMMUYECKOTO MPOM3BOACTBA. 3alllUTa
OKpYKalolllel cpeipl W OXpaHa Tpylda MPH XUMHUYECKOM Mpou3BOACTBE. OCHOBHBIE CTaIuU
XUMHYECKOTO MTPOU3BOJICTBA (aMMHUaka 1 MeTaHoja). CpaBHEHHE TPOU3BOJICTBA ATUX BEIIECTB.

XUMHUAI U CETbCKOE XO03sMCcTB 0. XUMH3ALMSA CEIbCKOrO XO35MCTBA U €€
HarpaBjeHus. Pactenus u mousa, nmouBeHHbIN normomatomuid komruieke (II1K). Y aobpenus u
uX kinaccupukanus. XUMHUECKHUE CPEJCTBa 3aIlUThl pacTeHuid. OTpUIaTeNbHbBIC MOCIEICTBUS
MPUMCHCHUSA IECTUIUIO0OB U 60p136a C HUMHU. XI/IMI/ISaI_II/ISI JKMBOTHOBOACTBA.



XHUMHUSIS U 32KOJOT M 1. XUMUYECKOE 3arpsA3HEHUE OKpyx awuiehd cpenbl. OxpaHa
rupochepbl OT XUMHUYECKOro 3arps3HeHus. OXxpaHa IMOYBBI OT XMMHYECKOTO 3arpsi3HEHHS.
Oxpana atMocgepbl OT XUMUYECKOro 3arpsi3HeHus. Oxpana (Giaopsl U GayHbl OT XUMUYECKOTO
3arpsA3HEeHUsl. BHOTEXHOMOTHS U TEeHHAS MHKCHEPHSL.

XUMHUS MU TIOBCEJAHEBHAaA XHU3Hb 4YeioBeka. Jlomanusas anteuka. Morwouiye u
yrctsmue cpencta. Cpencra 00pbObI ¢ OBITOBEIME HaceKOMBbIMH. CpeicTBa IMYHOW TUTHEHBI
¥ KOCMETUKU. XHUMHUS U NMUIa. MapKHpOBKa YITAKOBOK MUIIEBBIX MPOAYKTOB U MPOMBIILICHHBIX
TOBapOB U YMEHHUE UX YUTATh. DKOJIOTHS KUIUIIA. XUMHS U TeHETHKA YeIOBeKa.

4. 3akiarouenue (0000menue 3uanmii 3a kypc 11 xmacca) (2 4.)

Nemoncrpanuu. Pazmuunbie gopmel [lepuonmueckoit cucremsr .M. MenneneeBa.
Mopnens KpuUCTAUIMYECKOW peleTku xjopuaa Harpus. OOpas3ubl MHHEpPAJIOB C HOHHOU
KPUCTAJUIMYECKOM PEIIECTKOM: KalblUUTA, TaIUTa. MOJEIN KPUCTALUIMYECKUX PEHIETOK «CYXOTO
apaa» (WM wopja), anmasa, rpadura (wim KBapia). Mojelnb MOJSIpHOTO oObeMma ra3oB. Tpu
arperatHeIX COCTOSIHMSI Bonbl. OOpaslbl pa3lNUYHBIX JUCHEPCHBIX CHUCTEM: SMYIbCHUH,
CyCIIeH3HH, aspo3oJei, reneit u 3omneit. Koarymsuus. Cunepesuc. Dpdext Tunaans. Mcnbsitanue
PacTBOPOB 3JEKTPOJIUTOB U HEAIEKTPOIUTOB HA MPEIMET AUCCOLMALMU. 3aBUCUMOCTb CTEIIEHU
AIEKTPOIUTUYECKON UCCOIMAIMN YKCYCHOM KHUCIOTHI OT pa3baBiieHusi pactBopa. [Ipumepsl
peakuuii MOHHOro OoOMEHa, WAYIIUX C OOpa30BaHHMEM OCaJKa, ra3a WM BOJbl. XUMHUUYECKUE
CBOWCTBA KHUCIIOT: B3aMMOJICHCTBHE C METallaMH, OCHOBHBIMH U aM(OTEPHBIMH OKCHJIAMH,
OCHOBaHUSAMHU (IlIeJJ0OYaMH M HEPAaCTBOPUMBIMHU B BOJE), COJIsIMU. B3aummopneiicTBue a3oTHOMN
KHCJIOTBI ¢ Menpto. OOyrimBaHWE KOHIEHTPUPOBAHHOM CEPHOM KHCJIOTOM caxapo3bl.
XUMHUYECKUE CBOMCTBA IIEIOUEH: peaklus HEeWTpalu3aluu, B3aUMOJEHCTBUE C KUCIOTHBIMU
OKCHUJIaMH, COJIsIMHU. Pa3noxeHue HEpacTBOPUMBIX B BOJE OCHOBAaHWW IPU HArpeBaHUU.
XVWMHYECKHE CBOMCTBA COJEW: B3aMMOJEHCTBHE C METajUlaMH, KHUCJIOTaMH, IIEJI0o4aMH, C
apyrumu coisMu. ['maponu3 kap6ouaa xanpius. M3ydenue pH pacTBOpOB THAPOIU3YIOMIMXCS
coJjieil: kapOOHATOB IIEJIOYHBIX METAJIOB, XJOPHJA U aleTaTa aMMOHMs. DK30TepMUYECKUE U
SHIOTEPMUYECKHUE XUMHUYECKHE peakuu. TeruioBble SBICHHUS IPU PACTBOPEHHM CEPHOMN
KHUCJIOTHI M1 aMMHMAYHOM CEIUTPhl. 3aBUCUMOCTb CKOPOCTH PEAKIMHM OT HPUPOJbI BEIIECTB Ha
pUMepe B3aUMOJICHCTBUS PACTBOPOB pPAa3IMYHBIX KHCJIOT OJWHAKOBOW KOHIIEHTpALUU C
OJIMHAKOBBIMHM KycOYKaMu (TpaHyjamMH) LIMHKa M OJUHAKOBBIX KYCOYKOB pa3HBIX METAJJIOB
(Maraus, IMHKA, jKeJe3a) ¢ paCTBOPOM COJISIHOM KHCIOTHL. B3aumojeiicTBue pacTBOpOB cepHOI
KHUCIIOTHI C pacTBOpaMU THOCYNIb(aTa HATpUsl Pa3TUYHON KOHIICHTPAIIMM M TEMIIepaTyphl.
Mopnens kunsmero ciosl. PasznmoskeHue nepokcuzaa BOJOpOJa C NOMOUIbIO HEOPraHMYECKHX
katanmsaropoB (FeCly, Kl) u mpupoaHbix 0O0BEKTOB, coAepKalluX KaTajasdy (ChIpoe MSCO,
kapTodens). Ilpocreiimne OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIMH: B3aUMOJACHCTBHE
IIMHKA C COJISTHOM KHUCIOTOU | *kene3a ¢ cynbparom menu (11). Moaens snektponusepa. Monens
AIIEKTPOJIN3HON BaHHBI ISl OJTyUYEHUS AIFOMUHMSL.

JlabopaTopHble onbIThl. OnpeneneHne TUNA KPUCTAUIMUECKON pELIETKH BEUlecTBa U
ONMCAHUE €r0 CBOMCTB. O3HAKOMIIEHHUE C JUCTIEPCHBIMU CUCTEMAMHU.

Peaknuu, naymue ¢ oOpa3oBaHMEM OCajJKa, ra3a WIM BOAbl. B3ammopelcTBuE CONAHOM
KUCcHIoThl ¢ muHKoM, okcuaoM meaw (ll), rumpokcumom memm (Il), xapboHaTOM Kanmblus.



B3aumoneiicTBue pacTBopa THIPOKCHAA HATPUS C COJSAHOW KHUCIOTOM B MPHUCYTCTBUU

denondranenna, ¢ pacrBopom xiyopuga xenesa (llIl), ¢ pactBopoM coin amOMUHUAL
B3aumoneiictBue pactBopa cynbdarta meau (ll) ¢ xkeme3om, U3BECTKOBOW BOJOW, PacTBOPOM
xyopuaa kanpius. [lomydenne rungpokapOoHaTa KajabIHs B3aUMOJCHCTBUEM M3BECTKOBOW BOIBI
¢ okcugom yriuepona (V) (Bbiabixaemblil Bo3ayx). McnblTaHMe MHAMKATOPOM pPacTBOPOB

TUAPOJIU3YIOHIUXCA W HETHAPOJIU3YIOIIHUXCS coJIeH. PeaKHI/IH 3aMCIICHHUA MEOHU XKCIIE30M B

pactBope cynbdara meau (l). Tlomyuenue kuciopona paszinokeHHEM IMEPOKCHAA BOAOpOJa C

IMOMOIIbIO JTUOKCHIa MapraHia. HonyquI/Ie BOAOpOaa BSaHMOHeﬁCTBHeM KHCJIOTBI C IIMHKOM.

O3HaKOMIJICHHE C InpernaparaMmu OBITOBOM XUMHUHU, COACPIKAIIUX SH3UMBI.

3 TEMATHYECKOE IINTAHUPOBAHUE,

B TOM 4YHCJIe, C y4eTOM padoueil NporpaMMbl BOCITUTAHUSA

10 KJIACC (34 yaca)

IpakTnyeckn | Konrpoas | BocnurareabHbIi
Ne HauMenoBauue BCero (S paﬁoTI)I HbIC KOMIIOHCHT
Pas';le.n paszgena 4acoB padoThI corsacuo PIIB
1 Beenenue. Teopust Peasmmzauus
CTpOeHus BOCIIUTATEJIbHOIO
OPraHu4eCKux MOTEHIHAJIA
coe/IMHEeHMIi. 3 YPOKOB XUMHHU
npeanoJaraer
ciaenympmee:
. mo0y:K/IeHune
2 YriieBonopoabl U X LIKOJbHUKOB
NpHUPOJHbIE co0/1101aTh HA
HUCTOYHUKH. 12 ypokax
1 o0LenpuHATHIE
HOPMBI NOBE/ICHUS,
NnpaBuJIa 00LIeHUSs
3 Kuciopoaconep:ka €O CTAPLIMMH
IMe opraHuvecKue (yunTenasimu)
COCJUHEHHA M UX H CBEPCTHHKAMH,
NIPHpPOIHbIE 12 1 NPUHIUIBI
HCTOYHUKH. .
yueOHoOM
AUCHUILUINHBI U
CaMOOPraHM3AIHUN;
4 A3oTcoaepxanue . IpUBJICYCHHE
OpraHuveckKue BHUMAHUA
cOoeJUHEHHA M UX 4 IIKOJbHUKOB K
HaXO0XK/IeHue B LHEHHOCTHOMY
sKMBOM pupoae. 1 aACIEeKTYy

H3yvYaeMbIX HaA




O06001meHne 3HAHM
10 OPraHuYecKoi
XHMHH.

YPOKax sABJICHUH,
OpraHu3anms ux
padoThI ¢
1oJIy4aeMoil Ha
YPOKe COUMATbHO
3HAYMMOM
uHdopmanuei -

Hrtoro
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1

11 KJIACC (33 uaca)

Ne
Pa3gena

HaunmenoBanue
pasaena

BCEro
yacoB

IIpakTn4yeckue
padoTbI

KonTposbHbie
padoTbI

BocnurareabHbIH
KOMIIOHEHT
corjgacuo PIIB

BemlectBo.

HHUIMUAPOBAHUE
ee 00CyKIeHuU,
BBICKA3bIBAHHS
ydammmMucst
CBOEro MHEHHUsI MO
ee MOBOAY,

XuMuuecKue
peaxkuum.

12

BBIPa0OTKH
CBOEro K HeH
OTHOLICHHS;

. IpUMEeHeHHne Ha
YPOKax XUMHH
HHTEPAKTUBHBIX
¢hopm padoThI
YYALIUXCH:

XuUMHUA U KU3HD.

15

AMCKYCCH,
KOTOpbIE 1a10T
y4yamumcest
BO3MOKHOCTH
NPUOOPECTH ONbIT
BeJleHUsl
KOHCTPYKTHBHOI'O
JAUAJIOra;

3akioueHue
(moBTOpEHUE H
00001IeHne)

rpynmnoBoi
padoThI WM
padoThI B mapax,
KOTOpbIE y4aT
KOMAaH/JIHOM
padore u




B3aNMO/1elCTBHIO
¢ IPYruMH
AeTHMH.

HTroro

33

4. OueHOYHO-H3MEePHUTEIbHbIE MATEPHANIBI (MpHIoKeHue 1).




