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1. AHHOTANHA

denepanbHBA  TOCYJAPCTBEHHBIM 00pa3oBaTeNbHBIH CTAHAAPT CPEIHETO obmtero
06pa3oBanms, a TAKXKe OCHOBHEIC HIEH ¥ IONOXKeHHs [IporpaMMEl pasBUTHS 1 thopMupoBaHH
YHHBEPCATBHBIX YUeOHBIX JEHCTBHH UL CPENHETO (mosmHOTO) 00IIEro 06pa3oBaHUs COCTABIAIT
OCHOBY IpejiaraeMoi pabouet mporpamMmal.

B paGoueit mporpaMme IpeIycMOTPEHO PasBUTHE BCEX OCHOBHBIX BHOB NCATEIEHOCTH
06y4aeMbIX, IPEICTABIEHHBIX B [POrpaMMax i HadabHOIO 0fIIero ¥ OCHOBHOTO OOILNEro
obpasopanus. OHAKO Colepikanke paboded MporpaMMBbl HMEET 0cOoBEHHOCTH, 00YCIOBIEHHBIE,
BO-IIEPBEIX, TPEJIMETHBIM COJEpKAHHEM M, BO-BTOPBIX, MCHXOJOTMYECKMMH BO3PACTHLIMH
0coBeHHOCTAMH 00y4aeMBbIX.

IIpenmernas munns yaebuukos O.C I'abpuersa, M.I.Ocrpoymosa, C.A.Cnanxoro 10-
11 knaccel, 6a30BEIA YPOBEHb.

CozmepkaHue Kypca peanusyercss u3 pacdueta 1 wac B Hexemo (70 wacos 3a 2 roxa
o0yueHus).

Lenu usyuenus Xumuy 8 cpednell (nonHow) uikone:

* GopMHpOBaHKE y 00YJaIOIIUXCs YMEHHS BHIETh ¥ IOHAMATh LICHHOCTD obpa3oBaHus,
3HAYMMOCTh XMMHYECKOTO 3HAHMg JUId KaXIOro UejoBeKa, HE3aBUCHMO OT  ©€ro
npodeCCHOHATBHOM JEITEbHOCTH;

+ dopmupoBanue y 00yJalomuxcs yMeHHH pa3nuyarTh (aKTBl U OLIEHKH, CPaBHHBATH
OLIGHOYHBIE BHIBOIIB], BUAETE HX CBA3b C KPUTEPUAMHE OLCHOK H CBA3b KPHTEPHEB C ONPEICTICHHOU
CHCTEMOH LeHHOCTei, hOpMyYIHpPOBaTh X 060CHOBBIBATE COOCTBEHHYIO HO3HIIHIO;

* hopMupOBaHHE Y 0OYUAFOIIHXCS ETOCTHOrO MPEICTARICHHUS O MUPE U POJTH XUMUH B
CO3/IAHAHA COBPEMEHHO! €CTECTBEHHOHAYIHOM KapTHHBI MHDa; YMEHHs OOBACHATH 00BEKTHI U
IIPOIIECCHl  OKpYJKAloIIeH JeHCTBUTEILHOCTH — IIPHPOJIHOH, COLHMATBHOM, KYJIBTYpPHOH,
TeXHHUECKOH CpeJIbl, — HMCIIONb3ys U 3TOI0 XUMUYECKHE 3HAHMS,

* mpuobperenre OOYYAOIIHMKCH OIEITA PasHOOOPasHOH MEATEIIBHOCTH, OIBITA
HO3HAHMS ¥ CaMOIIO3HAHHSA, KIFOYEBBEIX HABHIKOB, MMEIONIMX YHHBEPCAJBHOE 3HAYCHUE A
pa3HYHBIX BHIOB NEATENHHOCTH (HABBIKOB PELIEHHS npobieM, MPHUHATUHS PEINCHHH, [OUCKa,
anamma W 006paboTkH HHGOPMAIMM, KOMMYHMKATHBHBIX HABBIKOB, HABBIKOB H3MEpeHHH,
HAaBBIKOB COTPY/JHHYECTBA, HABBIKOB 6e30MacHoro o0palleHus ¢ BEMECTBAMH B MTOBCEHEBHOR
KHU3HH).

OcHo8Y NO3HABAMETbHBIX YeHHOCIEN COCMABTAIOM HAYYHbLE HAHUS, HAYYHbIE MEMOObL
HO3HAHUSA, O YEHHOCMHbLE OPUEHMAYUY, opMUpyemble Y YYaWuxca 6 npoyecce usyueHus Xumui,
NPOABIAIOMCA:

+ B DpHU3HAHWH LEHHOCTH HAy4YHOTO 3HAHMA, €TO [IPAaKTHIECKOH 3HAYUMOCTH,
IOCTOBEPHOCTH;

* B [IEHHOCTH XUMHUYECKHX METOIOB HCCIIEIOBAHHU KUBOH 1 HEXKHBOH IMPHPOMBL;

¢ B MIOHMMAHHH CJIOKHOCTH H IIPOTHBOPEYHMBOCTH CaMOro IMpOIEcca MO3HAHHA KaK
M3BEYHOro cTpeMieHus k Mcrumre.

B xauecmse 06wbekmos _yennocmen mpyoa u Owima @eicmynaiom MeopHecKas
cozudamenvHas OesmelbHOCHb, 300p08blli _00pa3 JiCU3HY, d UEHHOCHHble OpUeHmMAayuu
COOePIHCAHUSL KYDCA XUMUL MO2YI PACCMAMPUBAMbES. KAK POPMUPOBAHUe.

* YBAKHTEIEHOTO OTHOIICHHS K CO3UIATENBHON, TBOPYECKOH IEATENLHOCTH;

* IOHMMAHNUA He0OXOIMMOCTH 3/[0pPOBOT0O 00pasa JKH3HH;

+ norpeGHOCTH B GE3yCIOBHOM BBIIONHEHHH NPaBUI OE30I1aCHOTO HCIOIB30BAHHSA
BEIIECTB B MOBCEIHEBHOM XKHU3HH,

* CO3HATENBHOTO BEIOOpa OyayIeH mpodeccuoHaIbHON AEATCTIBHOCTH.

Kypc XuMuH 007amaeT BO3MOJKHOCTSMH UL (OPMHPOBAHHS KOMMYHMKATHBHBIX
[IEHHOCTEH, OCHOBY KOTOPHIX COCTABILIIOT IIPOIIECC OOIIEHHS, TPAMOTHAA PEUb.

lennocmuble opueHmayu Kypca HanpasieHsl Ha 60CAUMAHUe Y 00yYaoUUxca.

* [IPABHJIBHOTO HCIIOJIE30BAHMSA XMMHUICCKON TEPMUHONIOTHH 1 CHMBOJIHKH;




* moTpeGHOCTH BECTH JHAIOT, BBICTYIIMBATE MHEHHE OIOHEHTA, Y4acTBOBAThH B
JTUCKYCCHH;
* CII0COOHOCTH OTKPHITO BEIPAYKATE M apryMEHTHPOBAHO OTCTAHBATh CBOIO TOUKY 3PEHHA
Obugan xapakmepucmuka y4ebHozo npeomema
B pafoueli mporpamMme MO XHMHH HAIIIH OTPaXEHHE OCHOBHBIC COMNCPKATENIBHBIC

JIMHHH:

* «Bewjecmsoy — 3HAHUA O COCTABE M CTPOSHWH BEIIECTB, HX BAXKHEHIINX (PHUIUYECKHX
H XHUMHYECKHX CBOMCTBaX, OMOJIOrHYeCKOM OCHCTBHH;

* «Xumuueckas peakyusy — 3HaHUA 00 YCIIOBUAX, B KOTOPHIX IPOABILIIOTCA XHMHYECKHE
CBOMCTBA BEIIECTB, crioco0ax yrnpaBlIeHUs XUMHYCCKUMH MTPOIIECCaMH;

s «lIpumenenue eewecmsy — 3HAHHS M ONBIT TPAKTHYECKOH IESTEIBHOCTH C
BEIIECTBAMH, KOTOpBIE HaWOOlee 4YacTo YIOTpeONAIOTCS B IOBCEAHEBHOW JXU3HH, LIMPOKO
MCIIONB3YIOTCS B IPOMBIIIIEHHOCTH, CEJILCKOM XO03SHCTBE, HA TPAHCIIOPTE;

o «H3viKk XuUMUL» — CHCTEMA BaKHEHIIIHX MOHATHH XHUMHH U TEPMHHOB, B KOTOPBIX OHH
OITHCHIBAIOTCS, HOMEHK/IATypa HEOPraHHYECKHX H OPraHHYeCKHX BEIIECTB, T. €. HX Ha3BaHWA (B
TOM 4HCJIe ¥ TPHBHAIBHbIE), XAMHUIECKHE (HOPMyYJIbl M YPABHEHHS, a TAKKE NpaBHIa MepeBosa
HHPOPMAIMH ¢ POJTHOTO WIH PYCCKOTO A3BIKA Ha S3bIK XHMHH U 00paTHO.

2.

IlnanupyeMble pe3yIbTaThI 0CBOEHHS ydeOHOro npeamera Xumus

[TmanupyeMsl
-
Pe3yJIBTaTh
OCBOCHHS
yuebHOro
npeaMeTa

MeTaHpCJIMGTHBIe

JImunocTHBIE

[IpenmeTHEBIE

10-11 xmace

1) ucrions3oBaHle YMEHHH
M HaBBIKOB DAa3IMYHbIX
BHIOB  I103HABATEIILHOM
JIesITENbHOCTH,
PHMEHECHHH
METOJI0B
(cucTemMHO-
HHOOpPMaIIHOHHBIH
aHATH3, MOJEIUPOBAHKE)
JUIS W3Y4YEHHS pa3IH4HbIX
CTOpPOH OKpY KaroIeH
NEHCTBHTEIBHOCTH,

2) HCII0/Ib30BaHUE
OCHOBHBIX
WHTEIUIEKTYaJIbHBIX
oneparyn:
bopMyHpoBaHHE
THIIOTE3, aHAIHU3 U CHHTE3,
cpaBHeHHe, 00o00menue,
CHUCTEMAaTH3aLluA,
BBLIBJIEHHE IPAIHHHO-
CJIEICTBEHHEIX CBS3EH,
ITOKCK aHAJIOTOB;

3) yMeHHE TI'€HEpPHpOBATh
HJIed | OIpEIeNdTh

OCHOBHBIX
IIO3HaHHA

1) 8 YEHHOCMHO-
OpUeHmMayuoHHol cgepe
— YyBCTBO TOPIOCTH 32
POCCHHICKYIO
XUMHYECKYIO HayKy,
ryMaHH3M, OTHOIIEHHE K

TPYAY,

IENIeyCTPEMIIEHHOCTE;

2) & mpyoosoui cgepe
— TOTOBHOCTD K
OCO3HAHHOMY  BEIOOpY
JanbHeHIIeH
o06pazoBaTenbHOM 5
npodeccHOHaIBHOH
TPaeKTOPHUH;

3) 6 no3naeamenbHOU
(KOTHUTHBHOH,
HHTEJUIEKTyaIbHOMN)
chepe — YMEHHE
yIIpaBIATh cBOEH
[103HABATEIILHOM
JIESATEIEHOCTBIO.

1) 6 nosnasamenvroll cghepe —
a) JaBaTh OIIpEIEIICHHA
HU3YYEHHBIM ITOHITHSIM,

0) OIIHUCBIBATH
IEMOHCTpPallMOHHBIE "
CaMOCTOSATENBHO IIPOBEICHHEBIC
9KCIIEPHMEHTEI, HCIOJB3YS UL
STOTO €CTECTBEHHBIH (PYCCKHH,
POJIHOMR) A3BIK ¥ A3BIK XHUMHUH,;

B) OIHKCBIBATE M  pa3aHyarhb
H3Y4EeHHBIE KJIaCCEI
HEOPraHUYeCKHX "
OpraHU4ecKux COE/IMHCHHI,
XUMHYECKUE PEaKLIHH;

r) KJTaCCHGHIIHPOBATE
H3YYEHHBIE OOBEKTEI H ABJICHHUS;
) HabI01aTh
JIEMOHCTPHPYEMBIE U
CaMOCTOSITENIEHO ~ IIPOBOJHUMEIS
OIBITEL, XMMHYECKHE pEaKInH,
[IPOTEKAIOIIHE B IPHPOAC U B
OBITY;

e) nenaTh BLIBOJEI H
YMO3aKTIOUEeHH S U3
HaOITIOIEHIH, H3Y4IEHHBIX

XAMHYECKHAX 3aKOHOMEPHOCTEH,




cpencTBa, HeoOXOIHMMEIE
JUIS WX peaJlu3allvy,
4) yMmeHHe OIPEILIATH

(0 5§ 3a/lauu
IesATeNBHOCTH, BEIOHpATh
cpencrsa peaiu3anuy
Lead ¥ MPUMEHATh HX Ha
TIPaKTHKE,;

3) HCIIONE30BAHHUE
pPasIHYHBIX ~ HCTOYHHMKOB
TSt OJTyUeHUs
XHMUYECKOR

nHGOpMaIlHH, TTOHHMAaHHE
3aBHCHMOCTH COJIEPIKAHHS
d (GOpMBI TIPEACTABICHHU
UHGOpPMAIHE OT  IENeH
KOMMYHHUKaIHH "
ajpecara.

[IPOTHO3UPOBATE cBo¥icTBa
HEW3YYEHHBIX  BELIECTB  TI0
aHAaJIOTHH co CBOHCTBaMH
H3Y9IEeHHBIX;

XK) CTPYKTYPHPOBAaTh
M3y4YEeHHBIH MaTeprall;

3) HHTEPIPETHPOBATh
XUMHYECKYIO HH(pOPMaIIHIO,
MOTYIEHHYIO U3 IpYIuX
WUCTOYHMKOB, M)  OIMCHIBATH
CTPOEHHE aTOMOB STIEMEHTOB [—
IV meprona ¢ HCIOTB30BaHUEM
37EKTPOHHBIX  KOHQHIypauui
aTOMOB;

K) MOJENHpOBaTb CTPOCHHE

TIPOCTEHIITHX MOJIEKYJI
HEOpraHH4YeCKHX "
OpraHf4YecKuX BEILECTB,
KpPHCTAJIIOB;

2) 8 YEeHHOCHHO-

opuenmayuoxHHou  cgepe  —
AHAIM3MPOBATE W  OIECHHBATH
TIOCIIE/ICTBHS ISl OKPYKArOIIEH

cpesl ORITOBOM "
IPOU3BOACTBEHHOM
IEATEITBHOCTH YenoBeKa,

CBS3aHHOH ¢  TepepaboTKOH
BEILECTB;

3) & mpyoosoii cgepe —
MIPOBOJMTH XAMHYECKHH
HKCIIEPUMEHT;

4) 6 cgepe  pusuveckou
Ky/bmypel — OKa3bIBATh MIEPBYIO
[IOMOIIb  IIPH  OTPaBICHHSAX,
o)orax # JIpyTHX TpaBMax,
CBSI3aHHBIX C BEINECTBAMH U
n1abopaTOpHEIM 000PYI0BAHUEM.

[l1aHupyeMble pe3yabTaThl H3YYeHHs y4eOHOro mpeaMera «XHMHs» Ha ypoBHE
cpeaHero o6mero 00pa3oBaHHs

BrImyckHHMK Ha 6a30BOM YPOBHE HAYUHTCA:

— ITOHHMATh XMMHYECKYIO KapTHHY MHpa Kak COCTaBHYIO 4acThk [eJIOCTHOH Hay4yHOH
KapTHHBI MHPa;

— packpsiBaTh POJb XHMHH H XHMHYECKOIO MPOM3BOACTBA KaK IIPOM3BOIUTEIIBHOM
CHJIBI COBPEMEHHOTO 00LIECTBA;

— (opmynupoBaTh 3HAYCHHE XHMHH U €€ JOCTHIKEHHH JIJIsl TIOBCEIHEBHOH KH3HH
UeJI0BEKA;

— YCTaHABIHMBATEL B3AHMOCBA3b MEKAY XUMHUER H JIPyTHMH €CTECTBEHHBIMH HayKaMHu;

—  (opMynupoBaTh OCHOBHBIE IIOJIOXEHHS TECOPHH XUMHYECKOTO  CTPOCHHS
OpPraHMYeCKHX COEIMHEHHA A. M. Byrneposa ¥ WIIIOCTPHPOBaTh HX TPHMEpaMH M3
OpraHuYecKoil B HEOPraHHYECKOH XUMUK;




— apryMeHTHpOBAaTh YHHBEPCANLHBIH XapakTep XHMHYECKHX IOHSTHH, 3aKOHOB H
TEOPHH J1JIsi OpraHMYeCcKO H HEOPraHWYECKOH XUMHH,;

— ¢opmymuposats Ilepuomudecknit 3akon JI. WM. Menjeneea # 3aKOHOMEPHOCTH
M3MCHEHMH B CTPOGHHH ¥ CBOMCTBAX XHMHYECKHX JIEMEHTOB H 00pa3oBaHHbIX HMH BEIIECTB Ha
ocHoBe [TeprouUuecKoil CHCTEMBI Kak rpadudecKoro oTo0pakenud [leproauieckoro 3aKoHa;

— XapaKTEepH30BAaTh S- U DP-3JEMEHTHI, a TaKXKe JKENe30 0 WX TMOJOXCHHIO B
[Tepuomuueckoit cucreme [, Y. Mennerneesa;

— xaccHGUIMPOBATh BHIBI XHUMUYECKOH CBS3H W THIIBI KPUCTAJUIMYECKUX PEIICTOK,
OB BSICHSITH MEXAHH3MBI HX 00pa30BaHus M J0Ka3bBaTh SAHHYIO IPHPOMY XHMHYECKHX CBS3CH
(KOBAJIEHTHOM, HOHHOM, METAIIMYECKOH, BOJOPOHOM);

— 0OBSCHATE HPUYMHBI MHOrOOOpasus BEIIECTB, HCIIONB3YsA SBICHHSA H30MEPHH,
TOMOJIOTHH, aJJIOTPOIIHH;

— KJTacCHUIMPOBATE XUMHUECKAE PEaKITMK B HEOPIraHUYeCKOH 1 OPraHHIECKOH XUMHH
110 Pa3IHYHBIM OCHOBAHWAM M YCTaHABIIMBATH CIEHU(HKY THIIOB peakuuil or obmero gepes
0CcOBEeHHOE K eTMHUYIHOMY;

— XapaKTePH30BaTh THAPOIH3 KakK CrelH pUIHbIH 0OMEHHBIA IPOLECC X PACKPEIBATE €T0
POJIb B JKHBOW M HEKUBOH NMPHPOAL;

—  XapakTepH30BaThb ANIEKTPOIH3 Kak  crHernu(uyHbIH OKHCITUTEIIEHO-
BOCCTAHOBHMTEJILHEIH IPOIIECC U €ro MPaKTHYSCKOE 3HAUEHUC;

—  XapaKTepH30BaTh KOPPO3HIO METAVIOB KaK OKHCIHTENbHO-BOCCTAHOBUTEIBHEIH
IIPOIECC | MIPeIararh Coco0k! 3alUTE OT Hee;

— KynaccuHIMPOBATE HEOPTaHHUYECKHE U OPTaHHIECKHE BEIISCTBA;

—  XapakTepu3oBaTh OOIIHE XMMHYECKME CBOWCTBA BAKHEHIIHMX  KJIacCoB
HEOPraHH4ecKHX M OPTaHWYECKHX COCIMHEHHH B IIaHe OT OOIEro 4epes OCOOCHHOE K
CAUHUIHOMY,

— HCIIOJIB30BaTh 3HAKOBYIO CHCTEMY XHMHYECKOrO f3bIKa JULI 0TOOpaXkeHHs cOCTaBa
(xumugeckue GOpMYJIb) i CBOKCTB (XMMUYECKHE YPABHEHHS) BELIECTB;

— HCTIOJIB30BATh IPABHIIA M HOPMBI MEXIyHApPOIHOH HOMEHKIATYPHI Ui Ha3BaHHH
BEINeCTB 10 (opMyIaM H, Hao60pOT, Ul COCTABICHHS MONIEKY/IAPHBIX H CTPYKTYPHBIX GOpMYII
COeHHEHHH 110 UX HA3BaAHUAM;

— 3HaTh TPUBHAJIBHBIC HA3BAHHs BAKHEHIIHMX B OBITOBOM OTHOLICHHH HEOPraHHICCKHIX
U OPraHH4eCKHX BEIIECTB,;

— XapaKTepH30BaTh CBOKMCTBA, NIOJIyYeHHe i IPHMEHEHHE BaKHEHIINX IIpeICTaBHTeIICH
KITaCCOB OpPraHMYeCKHX COCIUHEHHH (a/1KaHOB, aIKCHOB, AIKWHOB, alIKaJHCHOB, apOMATHICCKHX
YIJIEBOZOPOIOB, CIHMPTOB, (EHOJIOB, aJbAETrHI0B, IPEACIBHBIX OIHOOCHOBHBIX KkapOOHOBBIX
KHCJIOT, CIIOXKHBIX 3(QUPOB U JKUPOB, YIJIEBO0B, aMHHOB, aMHHOKHCIIOT);

— YCTaHABJIMBAThH 3aBHCHMOCTb SKOHOMHUKH CTPaHBI OT JOOBIMH, TPAHCIIOPTHPOBKH 1
TepepaboTKH YIIIEBOIOPOAHOTO CHIPEs (HETH H MPUPOIHOTO rasa);

—— JKCIEPHMEHTANBHO TIOATBEPIK/IATh COCTAB U CBOHCTBA BAYKHEHIIMX [PEACTABHTENCH
H3yYEHHBIX KIIACCOB HEOPTaHMIECKHX M OPraHHYECKUX BELIECTB ¢ COOMONCHHEM ITPABAI TEXHHKH
6e30MacHOCTH [T paboTHl ¢ XMMHYECKHMH BEIeCTBAMHE H J1a00paTOPHBIM 000pyI0BaHHEM; —
XapaKTepH30BaTh CKOPOCTh XHMHYECKOH PEaKIIUK H €€ 3aBHCUMOCTb OT PasjIiIHBIX (haxTopoB;

— XapaKkTepH30BaTh XHMHYECKOE PABHOBECHE W €r0 CMEINEHHE B 3aBHCHMOCTH OT
Pa3IUYHEIX (HaKTOPOB;

— IPOM3BOJAMTL PAacdeTHl MO XMMHYECKHM (opMmysnaM H YPaBHEHHAM Ha OCHOBE
KOJTHYECTBEHHBIX OTHOIIEHHH MEKTY YYaCTHHKAMH XHUMHYECKHMX PEaKIlii;

— cobmomaTh INpaBHIa HSKOJIOTHYECKOH O€30IacHOCTH BO B3aMMOOTHOMICHHSIX C
OKpYy’Karomel cpemoid mpu oOpallieHHd ¢ XAMHYECKHMH BCINSCTBAMH, MaTepHanaMu U
IIPOLIECCAMH.

BEITYCKHUK Ha 6a30BOM YPOBHE HOJIYYHT BO3MOYKHOCTE HAYIUTHCH:

— WCTIOTE30BATh METOMbI HAYYHOTO MO3HAHMS [PH BBIIOTHEHHH IIPOEKTOB M y4eOHO-
HCCIEI0BATENBCKIX 3a0ad XUMHAIESCKOH TeMaTHKH,;




— TIPOTHO3HPOBAaTb CTPOEHHE M CBOMWCTBA HE3HAKOMBIX HEOPraHHYECKHX H
OpPTaHMYECKHX BEIECTB HA OCHOBE aHAJIOTHH;

— IIPOTHO3HPOBAaTh TEYEHHE XMMHYECKHX IIPOLIECCOB B 3aBHCHMOCTH OT YCJIOBHH HX
IIPOTEKAHUSA U TIPeIaraTh Crroco0b! YIIPaBIeHHS STHMH IIPOLECCaMH;

— YCTaHABITMBATEH B3aHMOCBSA3H XHMHH C IIPEIMETAMH I'YMaHUTAPHOTO LIUKJTIA (S3BIKOM,
TATEPATYPOH, MEPOBOH XyJ0KECTBEHHOH KYIBTYPOH);

— PACKpBIBATE POJIb XUMHYECKHUX 3HAHWH B Oyaymielt nmpakTHdeckol 1edTelbHOCTH; —
PacKphIBaTh pPOJIb XHMHYECKHX 3HAHWH B (OPMHPOBAHHH HHIMBHIYaIbHOH 00pa3oBaTesIbHOH
TPaeKTOpPHH;

— [IPOrHO3UPOBATH CITIOCOOHOCTH HEOPTaHUUECKHX H OPTaHHYECKHX BEIIECTB NPOABIIATEL
OKHCITHTEJILHBIE W/HIIH BOCCTAHOBHTENILHEIE CBOMCTBA C YIETOM CTEIEHEH OKUCIICHUSI 3JIEMEHTOB,
00pasyromux Hx;

— apryMEHTHpPOBATh €JMHCTBO MHpa BELIECTB YCTAHOBIIEHHEM TICHETHUECKON CBI3H
MEX1y HeOpraHH4YecKUMH W OpTaHMYeCKHMH BEIECTBAMH;

— BJIAJIETh XMMHUYECKHUM SI3BIKOM 71 000TaIeHIs CII0BApHOT0 3a1aca X pa3BUTHS PEYH;
— XapakTEepH30BaTh CTAHOBJICHHE HAy4YHOM TEOpHM Ha NpUMepe OTKpBITHA llepmomuueckoro
3aKOHA W TEOPHH XUMHUYECKOTO CTPOEHHS OPraHWYeCKUX BEIECTB; — KPUTHYECCKH OTHOCHTHCH K
IICEB/IOHAYYHOM XUMIUECKOH HHPOPMAITHH, T10JTy4aeMOoH U3 pa3HbIX HCTOYHHKOB;

— [IOHHMATE TT00aTbHEIE IPOOIEMBI, CTOAIIME NIEPE]] YEIOBEYECTBOM (IKOJIOTHUECKHE,
SHEepPreTHYeCKHe, ChIpbEBEIe), H IIPeUIaraTh IIyTH HX PEIICHHS, B TOM YHCIIE H C ITIOMOIIBIO XUMHH.

3. Copepxanue yaeGHOT0 MpeaMeTa Mo KaxkaoMy roay o0y4enus

ConepikaHie Kypca XapakTepH3yeTCsl IeJOCTHOCTBI0 M CHCTEMHOCTBIO y4eOHOro
IpEIMETa, Ha OCBOSHHE KOTOPOTO OTBEICHO KECTKO THMUTHPOBAHHOE YI€OHOE BpEMHL.

[Tepsas yacThb Kypea (10 Kiace) MoCBSIIeHA OPraHUIecKHM COeIMHEH M, a BTopasd (11
Kj1acc) — oOImel XUMHH.

CTpyKTypUpOBaHHE Kypca OPraHHYeCKOH XHMMMH OIpPENECIACTCS HIOSSIMH TEOPHH
pasBuBarolnero o0ydenus OnpkoHrHA U B. B. JlaBeiioBa U CTaBUT LEIBIO Pa3sBUTHE ydalllHXCH
HeNpOQUILHEIX 110 OTHOIIEHHIO K XMMHH KJIacCOB CPECTBaMH y4eOHOH qucuumiutel. [TosTomy
BHAUaJle PACCMATPUBAIOTCS KPATKHE TEOPETHIECKHUE CBEINEHUS O CTPOCHHH, KiacCHQHKALUH H
crnioco6ax (GOPMHPOBaHMS HA3BaHHN OPraHMYEeCKHX COeIUHEHHH, 06 0COOEHHOCTAX MPOTCKAHHS
OpraHHyYecKHX peaknuii B CPABHEHUM ¢ M3YYEHHLIMHM B OCHOBHOM IOKOJIE THIIAMH XHMHYECKUX
peaxIyii ¢ yqacTHeM HeOpraHWIecKHX BeIecTB. Ha HadanbHOM JTale pacKphIBAKOTCS MPUYHHEI
MHOT000pa3usi OpraHHYecKuX COeIUHEHHH.

Jlatee paccMaTpUBAIOTCS OCHOBHBIE KJIACCHl  OPraHMYECKMX COEHMHEHHH —
YTIIEBOIOPO/IOB (aJKAHOB, &JIKEHOB, IHEHOB, alKHHOB, aPEHOB) W MX NPUPOIHBIX HCTOYHHKOB
(pUpOIHOTo ra3a, HeTH U KAMEHHOTO YIUIA). DTO IO3BOJAET 3aKPENHTh OCHOBHBIC IIOJIOKEHHS
TEOPHH XHMIYECKOTO CTPOSHHs OpraHudeckux coequneHud A. M. bytieposa.

3areM CBEIEHHS O 3aBHCHMOCTH CBOMCTB OpPraHMYECKHX COSOMHEHHH OT X CTPOCHHS
Pa3BHBAIOTCA IIPH DACCMOTPEHHH KJIACCOB KHCIOPOZICOEPKAIINX COEJMHEHHE (CIHPTOB,
deHoMa, ambIerHuoB, KapOOHOBBIX KHCIOT, CIOXKHEIX 3GHPOB, JKHPOB M YINEBOJOB) H
a30TCOJEPIKAIMX OPTaHMYECKIX COSIMHEHHH (aMMHOB, AaMHHOKHCIIOT, OE/IKOB ¥ HYKICHHOBBIX
KHCJIOT).

Wpero Lelenoaragys, T. €. OTBETa Ha BOIPOC O POIM OPraHHYeCKOH XHUMWH B YKH3HH
COBPEMEHHOro 00MIecTBa, PeaIH3yeT 3aKIIOYNTeNbHAsd TaBa Kypca «OpranudecKkas XUMHA U
obmectBo». B Hed oOywarommecs 3HAKOMSTCH C TAaKMMH B@XKHBIMH B TPAKTUYECKOM H



OHONOrHYECKOM OTHOIIGHWH BEIECTBAMH H MaTepHalaMH, KaK IIaCTMacCel U BOJIOKHA,
(hepMEHTEI, BATAMHHEL, [OPMOHEI H JIEKAPCTRA, @ TAKKE C JOCTHKCHUAMH OHOTEXHOJIOTHH.

Vizen TeOpHH Pa3BUBAIOIIETO OOYUYEHHs TTONI0KEHE] B B OCHOBY Kypca oOIIed XUMHUH. g
CTApIIEKTACCHHKOB (DOPMHpYETCs IETOCTHOE TPENCTABNCHHE O XHMHYECKOH Hayke M
XMMHYECKOM TIPOM3BOJICTBE, & TAK)KE O SIMHOM €CTECTBEHHO-HAYYHON KapTHHE MUPA, B KOTOpO#
XUMHYECKas KapTHHA MHpA SBJETCA e€ HEOThEMIEMOH YacCTBIO.

B kypce o6meli XuMun BHauale yJalluecs 3HAKOMSTCS [OCIEAHHMH IOCTHXCHUAMH B
06NacTH HW3ydeHHs aToOMa, Y3HAIOT O COBPEMEHHBIX METOJAX IO3HAaHUS CTPOCHMS aToMa,
YrIIyOIISIOT ¥ PACIIMPSIOT 3HAHUS, IIOTYyUEHHBIE B Kypce OCHOBHOM IIKOIEL, O CTPOCHUHX aTOMa 1
BemecTBa Ha ocHoBe Ileprommyeckoro 3akoHa u Ilepromwdeckoit cuctemsr [l M. Menneneesa,
06 OOIMX CBOMCTBAX KJIACCOB OPraHHYECKWX W HEOPraHWIECKUX COENMHEHMH (KHUCIOT,
OCHOBaHHH, aM(OTEPHBIX COECIMHECHHH) B CBETE TEOPHH JJIEKTPOIHTHYCCKOH IMCCONHAINH H
MPOTOHHOM Teopud. Jlajee pacCMaTpUBACTCHA KIACCH(HUKALMA XHMHYECKHX peakiyii B
OpraHudYecKolf W HEOPraHH4YeCKOM XWMMH. 3aBepIlacT Kype 3HAKOMCTBO CTapIIEKIIACCHUKOB C
IIEPCIIEKTHBAMHA DPa3BUTHS XMMHYECKOH HAYKM W XHMHYECKOro IPOH3BONCTBA, C npobiemamMu
OXpaHBI OKPYKAIOIIEH CPebl OT XHMHYECKOT0 3arpA3HEHIS U Y TAMH MX PEIICHHS.

10 xmace

Teopus cTpoeHHs OpranugecKnx coenunennii A. M. Byraeposa. Ilpeamer
opranuveckoii xuMun. OpraHHYECKHE BEIIECTBA: IPHPOIHBIE, HCKYCCTBCHHBIC H
cugTeTueckne. (OcoOeHHOCTH COCTaBa W CTPOEHHSA OPraHWYeCKHX BEIIECTB.
Buranuam u ero kpax. [Tonstrae 06 ymieBogopoaax.

OCHOBHBIE TOJIOMKEHHS TEOPHUH XHUMHYECKOro crpoenuss byrtieposa.
BanentHocts. CTpykTypHBle (OpMynbl — IONHEIE M COKpamEHHble. IIpocTbie
(OIMHApHEIE) W KpaTHbIC (HBOMHBIE M TpOHHBIE) CBsA3H. M30MEpsI U H30MEpHSL.
B3auMHOe BIUSHAE aTOMOB B MOJIEKYJIE.

Jlemoncrpanun. HekoTopble 00IME XHMHYECKHE CBOHCTBA OPraHMYCCKAX
BEIECTB: HX TOpEHHe, IUIaBleHHe W oOyrimBaHue. Momemu (WIapocTEpKHEBBIE H
0OBEMHEIE) MONEKY] OPTaHWYECKMX COCHUHEHHWH pasHeIX Kimaccos. OmpeneneHue
3IIEMEHTHOI0 COCTaBa OPraHHYECKHX COCTMHCHHH.

Jla6opaTopuble  ombiThbl.  M3roTosnenue — MOAened — OpraHMYECKHMX
COEIMHEHHUH.

Yraesoaopoasl H UX NPHPOAHBIE HCTOYHUKH

IIpenesbHbIE YIIeBoA0POAbI. AdKaHbl. OnpesiencHue. ['OMONOrHYeCKHH PAT AKAHOB
u ero obmas Qopmyna. CTpyKTypHas W30MEpHs yIJIEPOJHOH nern. PajuKanst. Homenxnarypa
QIKAHOB. XHMHUECKHE CBOHCTBA AlKAHOB: TOPEHHE, PEAaKI[HH 3aMeINeHHs (TaOreHHPOBAHHE),
peaKIus Pa3jioKeHNs METaHa, PeaKus e APHPOBAHH STaHa.

HenpeneabsHple YIieBoA0poabl. AJKeHbl. DTHIEH. ['OMONOTHICCKHHA DAl AlKEHOB.
Homenknatypa. CrpykrypHas u3oMepHs. [IpoMBIIIEHHOS MONYYEHHE aIKCHOB: KPCKHHI H
JIETHIPUPOBAHKE AIKaHOB. Peakius JAeTHApaTallid 3TaHOIa, Kak nabopaTopHei  crrocob
[IONTyYeHHsI 3TUIICHA. Peaknuu IpUCOENMHEHMs: T'HApaTalys, THIPOTaToreHHPOBAHME,
ranoreHnposanue, momuMepusanmu. IIpasuno  MapKoBHHKOBA. OxucneHne  aIKEHOB.
KauecTBeHHBIE pEaKIIUU Ha HEellPeIEIbHBIE yIIIeBOLOPOIBI.

Anxanuensl, Kayayxn. Homenxnarypa. Conpspk€HHBIE —JIHEHBL Byramuen-1,3,
usonpen. Peaknus JleGenena. Peaknun MpHCOSIHHCHHA aJIKaUCHOB. Kayuyxu: HaTypaJIbHBIH,
cHHTeTHYECKHE (OyTaTueHOBEIH, H30IPEHOBLIH). ByTkanusanus kayayka. Pesuna, DOO0HHT.

Askuabl. OBmas XapaKTepECTHKa romoliormueckoro psna. Crocobsl obpazoBaHus
Ha3BAHMH AIKMHOB. XHMHMUYECKHE CBOMCTBAa alleTHUJIEHA: T'OPCHHUE, PEAKIHH IPUCOSIANHCHMS.
['H/IPOTATIOT€HUPOBAHYE, TATOTeHHPOBAHHE, TH/IPaTALS (PeaKITIA Kyuepoga), — ero nomy4eHue
¥ TPEMEHeHHe. BUHIIXJIOPH/L H €T0 TIOIHMEPH3aIH B OJUXTOPBHHHIL.



Apenbl. BeH301, KaK MPEACTaBUTENb apPOMATHYECKHX YITICBOAOPOIOB. CrpoeHHE €ro
MOJNIEKYTIBI M CBOKMCTBA (VH3HYECKHE H XHMHUYECKHE CBOHCTBA: TOPEHHE, PEAKIMH 3aMEIICHHA —
rajoreHHpOBaHHKE, HUTPOBaHKeE. [loydenne H NpuMeHeHHe Oensoia.

Ipupoaublii 1 nomyTHbId rasel. CocTaB IPHPOJHOTO rasa. Ero HaxoXICHHE B
npupoze. [TpennMyIecTBa IPHPOTHOTO ra3a Kak TOILIHBA. XUMUIeCKas nepepaboTka IPHPOIHOT0
rasa:; Kousepcusd, nupoim3. CuHTe3-ra3 u ero IpHMEHCHHC.

TTomyTHBIe Tasbl, HX cocTas. IlepepaboTka MONYTHOTO ra3a Ha (pakuun: Cyxo# ras,
mpomnaH-0yTaHoBas CMeCh, Ta30BbIi OSH3HH.

Hedts u cmocodnl eé mepepaborkn. CocraB HedTH U e€ mepepabOTKA: MEPEroHKa,
KpekuHT, puopMuar. He]TenpomyKTel H HX IOIYYCHHE. ITonsatne 00 OKTAaHOBOM YHCIE.
XuMudecKue criocoObl TOBBIIIEHHS KadecTBa OeH3HHA.

KameHnHblii yroJs u ero nepepaborka. KoxcoBaHHe KaMEHHOTO yT/Is H €r0 MPOXYKTHL:
KOKCOBBIH a3, aMMUAUHAs BOJIA, KAMEHHOYTOJIBHAs CMOIA, KOKC. ["asi(HKalys KaMEHHOrO yIJis.

Jemoncmpayuu. TopeHue TpeNeNbHBIX W HEIPEIeNbHBIX YIIEBOAOPONOB: MCTaHa,
sTaHa, aneTuneHa. KauecTBeHHbIE PEeaKIHH Ha HEelpeIeIbHbIE YTIICBOJOPOABL: obecrBeYHBaHHE
STHIICHOM H AIETAIEHOM PACTBOPOB NIEpMaHTaHaTa Kanus 1 6poMHOH BoabL. OTHOIIEHHE Hensora
K 3THM OKEcTHTe M. [lernapararus sTanona. [uaponus kapbuaa Kansuus. Komiexmuy «HedTs
1 HeTenpoayKTE», «KaMeHHbIH yromb H MNPOIYKTHI €ro nepepabotkuy», «Kayaykn». Kapta
NoJIe3HBIX HckomaeMbix PO.

Jabopamopnoie onsimsl. OOHAPY)KEHHE IPOIYKTOB TOPCHHMS CBCHH. Vccnenosanne
CBOMCTB Kay4yKOB.

Kucsiopoa- 1 a30Tcojepskamue Oprannieckue coeJHHeHHS

OnuoaroMubie cnupthl. Onpenenesre. QYHKIHOHAIbHAS T'HIPOKCHIBHAS IPYIIIA.
[OMOTIOTHYECKHH sl NpeNebHBIX — OJHOATOMHBIX —CHMPTOB. M3omepus —MOJIOKCHHA
(ysKuuoHanpHOM Tpynmel. BonoponHas CBA3b. XHUMUYECKHE CBOWCTBA COHPTOB. AJbICTHIHAS
rpynna. Peakuws 3TepHGHKAINM, CIIOKHEIC s¢upel. Ilpumenenme crmuproB. [leficTere
METHJIOBOTO M 3THJIOBOTO CIIMPTOB Ha OPraHU3M Ue/I0BEKa.

MHOroaToMHble CIOHPTbL. DTHIEHIIMKONb, KaK NPeNCTABHTENb NBYXaTOMHBIX 1
IIMLEPUH, Kak TPEICTaBUTENb TPEXAaTOMHBIX  CITHPTOB. KauecTBeHHass peakius Ha
MHOTOATOMHBIE CITEPTEL, HX CBOMCTBA, [IONMy4eHHE | MpuMeHeHue. [TonaTue 006 anTudpH3ax.

®enoa. CrpoeHue, NOTydCHHE, CBOHCTBA H IPHMEHCHHE denoma. KadecTeHHEIE
peakiuy Ha (eHol. B3auMHOE BIHSHIE aTOMOB B MOJICKYJIe ¢enona.

Ajpaernabl ¥ KeToHbl. DopMamblIers[ W arneTanpleTH]l, KakK MpeACTaBHTENH
aTBIErHIOB, COCTaB HX MoJekyl. (QyHKIMOHAITbHAS KapOOHHIbHAs IpyIa. KadecTBEeHHBIE
peaxiy Ha anbaernapl. CBOMCTBA, MOTyUCHHE U IPUMCHEHHES (opmarbieruaa u aleraabaeri/a.
Peakruu monmKoHAeHcanuu st hopMmansaeruaa. [lonaTrHe o KeTOHaX Ha MPUMEpE allCTOHA.

KapGoHoBble KHCJIOTBL. ['OMONOTHYECKHMH psl  MPENEIbHBIX OIHOOCHOBHBIX
kapOOHOBBIX KueyioT. JKupHble KapOOHOBBIE KHCIOTEL XuMHUeCKHEe CBOWCTBA KapOOHOBBIX
KUCIIOT. [Joydenre i IPUMEHEHHE MyPaBbHHON H YKCYCHOM KHCJIOT.

Cioxnsie 3¢upsl. JKupbl. Peaxius srepuduranun. CIoXKHBIE s¢upsl. JKupel, X
COCTAB ¥ IHAPOTH3 (KHCIOTHBIA 1 mienouHoi). Meura. ['uiprupoBaHye KHPOB.

Vraesoabl. YrieBoasl. Monocaxapubl. ['mroKo3a Kak albIeTHAOCIHPT. Cop0Our.
MoJTo4HOKHCI0E | CIHpToBoe Gposkenne, GorocunTes. [ucaxapusr. Caxaposa. [Tonucaxapusl:
KpaxmaJl, IeJIJIJI03a.

AMuHBIL. AMEHOrpynmna. AMHHBI IPEICTbHBIE H apOMaTHIECKUC. Anumn. [lomyuenne
aMHHOB. Peaximist 3MHUHA. XMMHYECKHUE CBOWCTBA H IPHMEHECHHE aMHHOB.

AMHHOKHCIOTHI. AMHHOKHCIIOTBL, COCTAB MX MOJIEKYJN M CBOMCTBA, KaK aM(OTEPHBIX
OpraHHYecKAX COeJMHEHMH. [JMIWH, Kak MPEACTaBATEIb AMHHOKHMCIIOT. [Tomygenne
IIOJTHTIETAOB peakmuel moTuKoHeHcanuy. [IOHITHE O IENTHIHON CBA3H.

Beskn. CTpoeHHe MOJEKYN OEIKOB: NEpBAYHAS, BTOPHIHAL W TPETHIHAA CTPYKTYPBI.
KadyecTBeHHEIE PEAKIIUY Ha OENKK, X THAPOJIH3, ICHATY Al ’ Huonornyeckue QyHKIUH.



Jlemoncmpayuu. TlomydeHde anbIErHAOB OKHCICHHEM CHMPTOB. KadecTBeHHAA
peaKiMs Ha MHOTOATOMHBIE CIMPTHL 3aBHCHMOCTh PACTBOPHMOCTH (eHona B BOJE OT
TeMIepaTyphl. B3anmoneicTere ¢ GpomHuolt Bomo# u xnopunoM xenesa(lll), kak kadecTBEHHBIE
peakiuu Ha (exon. Peakuum cepeOpAHOro 3epKama H CO CBEKENOIYIEHHBIM THIPOKCHAOM
meu(I) Ipy HarpeBaHMH, KAK KAYECTBEHHBIC PEaKIUH Ha albAerwbl. OOpasibl MypaBbUHOH,
YKCYCHOM, TTATBMHTHHOBOH M CTEAPHHOBOHM KHCIIOT ¥ HX PaCTBOPHMOCTE B BOJE. ANbIETUIHBIE
CBOMCTBA ¥ CBOMCTBA MHOTOATOMHBIX CIIHPTOB TVIIOKO3HI B peakuuu ¢ rugpokcunoM meau(ll).
Unentudukamus kpaxmaia, KauecTBEHHBIE PEaKIiK Ha OeKy.

Jabopamopusie onvimel. CpaBHEHHME CKOPOCTH WCIApEHHs BOJABI M O3TaHOJA.
PacTBOPUMOCT TIMIEPHHA B BOJE. XMMHUYECKAE CBOUCTBA YKCYCHOH KHCIIOTBL Onpenenenue
HeTpe/Ie/IbHOCTH PAcTHTEeIBHOTO Macia. MnenTudukanus KpaxMana B HEKOTOPBEIX IPOIYKTaxX
nuTaHus. M3roToBNeHHE KpaXMaIBHOTO KieficTepa. M3roToBneHne MOJENEH MONICKYT aMHHOB.
M3roToBIEHHE MOJIEIIHA MOJIEKYIIBI [IHIIMHA.

IHpaxkmuueckaa padoma. VinenTudHUKAIHA OPraHMIeCKIX COSIHHEHHH.

Opranu4eckasi XHMHS H 001IIeCTBO

Buorexnoaorus. [lepuojsl eé passutHi. Tpu HanpapleHHs OHOTEXHOJIOTHH: TCHHAS
(MMM TeHeTHYeCKas) HIDKCHEPHs; KICTOYHAsS WH)KEHepHs; OHOIOrMYecKas HHKCHEPHS.
Temetndeckn MoauduuupoBaHHele opraEusMbel  (I'MO) ©  TpaHCTeHHas  IIPOXYKIHAL.
Knonuposaaue. IMMOOHIH30BaHHBIE PEPMEHTEL U UX IIPHMCHCHHUE.

IMoaumeprl. Knaccudukanuss nomaMepos. MckyccTBeHHBIE NMONUMEpBI: LEIUTYTIOUI,
alleTaTHEIA METK, BUCK03a, LestodaH.

CuRTeTHYeCKHE 10JUMepbl. [oMMepr3anis W [OTHKOHICHCAIHS, KaK CIOCOObI
monyuenus monaMepos. CHHTETHYeCKHEe KaydykH. [lommcTuporn, TeiioH i MOTHBHHIIXIOPHI,
KaK IpejcTaBuTed miactMace, CHHTETHIECKHE BOJIOKHA: KAlIPOH, HAHJIOH, KEBIIAp, IaBCaH.

Memoncmpayuu. KOoNIeKIHH KaydyKOB, IUIACTMACC, CHHTETHYECKHX BOJIOKOH K
mamemmit U3 Hux. DepMEeHTATHBHOE Pa3IoKEHME IEPOKCH/IA BOLOPOZA C IOMOIIBIO KaTalasbl
CBEKEHATEPTHIX MOPKOBH MITH KapToderts.

Jabopamoprvie onsimpl. O3HAKOMIIEHHE C KOJICKIHIMH KaydIyKOB, IUIACTMAacc H
BOJIOKOH.

Ilpakmuueckaa paboma. Pacrio3HaBaHHe IIIACTMACC X BOTIOKOH.

11 knace

CTpoeHHe BemecTB

OcHOBHbIE CBeIeHHs 0 cTpoeHud aroma. CTpoeHHe aTOMa: COCTaB A/pa (HYKIIOHbI) H
snexTponHas obomouka. [lomatue o6 wu3oromax. [loHsTHe O XMMHYECKOM OJJIEMCHTE, Kak
COBOKYITHOCTH aTOMOB C OJJHHAKOBEIM 3apsiIOM s/pa.

Ileproauveckas cucreMa XaMudeckux ajiementos [[. M. Menzeneesa B cBeTe CBETe
yueHHsl 0 cTpoeHHH aToma. Dusmdeckuit cmbicn npumsroi B tabmume . M. Menpeneesa
CHMBOJIMKH: [IOPSIKOBOIO HOMEpA 3JIEMEHTa, HoMepa IIeprHoaa W HoMmepa rpymmbl. [TonaTHe 0
BaJIEHTHBIX 3JeKTpoHax. OToOpaKeHrHe CTPOSHUS NEKTPOHHEIX 000JI0YEK aTOMOB XMMUYECKHX
5JIEMEHTOB C TOMOIIEIO JNEKTPOHHBIX U DIEKTPOHHO-TpadHIecKkux GopMyIL.

O6BACHEHHE 3aKOHOMEPHOCTEH H3MEHEHHS CBOMCTB JIEMCHTOB B EPHOJAX H IPYINAX
IEPHOMYECKOH CHCTEMBI, KAK CIIE/ICTBHE HX 3JIEKTPOHHOTO CTPOSHHS. DICKTPOHHEIE CCMEHCTBA
XUMHYECKHX 3IIEMEHTOB.

CpaBnenne I[lepHOAHYECKOr0 3aKOHA H TEOPHH XHMHYECKOIo CTPOEHHH Ha
duocodekoii  OCHOBe: TPEANOCHUIKH OTKPBITHsSL IlepHOAMYecKoro 3akoHa M TEOPHH
XHMHAYECKOT0 CTPOCHHS OPraHHYeCKUX COETHHEHUH; POJIb JIMTHOCTH B HCTOPHH XHMHM, 3HAYCHUC
NPaKTHKH B CTAHOBJICHHH W PA3BHUTHH XMUMHYECKHX TEOPHH.

Honnaa XUMHYeCKas CBA3b H HOHHbIE KPHCTAIIHYecKHe peméTkh. KaTHOHEI U
AHMOHBL: WX 3apsijbl ¥ KIaccH(HKAIMs [0 COCTaBy Ha MPOCTBIE W CIOXKHEIE. IIpencTaBuTey.
TTousTHEe 06 HOHHON XWMHUecKo# cBs3H. VoHHas KpucTamHdeckas peméTKa W (HH3HTIECKHE
CBOICTBa BEIIECTB, OOYCIIOBIEHHBIE 3THM CTPOCHUEM.



KopajieHTHAS XHMH4YeCKas CBA3b. ATOMHbIE H MOJIEKy/ISIpHbIe KPHCTALIHIECKHE
peméTkn. [ToHATHE O KOBAJIEHTHOM CBA3H. DNEKTPOOTPHIATENBHOCTD, HEMOLIPHAA 1 TIOJIIpHA
KOBAJTEHTHBIE CB3d. KpaTHOCTh KoBaneHTHOM cBA3d. MexaHu3Mbl 00pa3oBaHHs KOBAICHTHBIX
CBs3eH: OOMEHHBIH M JOHOPHO- akuenTopHbi. lloMSpHOCTH MONEKYNBI, KakK CIIEJCTBHE
IOJSIPHOCTH CBSA3M M I€OMETPHH MOJIeKYNbl. KprCTammgeckue PemeTka ¢ STHM THIIOM CBA3H:
MOJIEKYJIApHBEIE ¥ aToMHble. (DU3MYecKHe CBOHMCTBA BEIIECTE, 00yCIIOBIICHHBIE  THIIOM
KPUCTAJIIMYECKHX PEIETOK.

MeTa/uiMgeckasi CBfI3b. [IOHATHE O METAJUIMYECKOH CBS3H M METAUIMICCKUX
KPHCTALTAYECKHX pernéTkax. Pu3ndecKne CBOMCTBA MCTAIIOB Ha OCHOBE X KPHCTAITMHYECKOTO
crpoenus. [IpuMeHeHre METa/UIOB Ha OCHOBE HX CBOHCTB. {EPHBIE U [BETHBIC CIIABBL.

Bomopoanast XuMHYecKas CBfi3b. MEXMONEKYIApHAs W BHYTPHMOJICKYIIApHAA
BOJIOPOHBIE CBS3H. 3HAYEHHE MEKMOJIEKYIAPHBIX BOJOPOIHBIX cBA3ell B IpUpOJE H JKH3HH
YeIoBeKa.

Ioaamepsl. [ToTydenne MOIHMEPOB PEAKIHIMHE [TOJTHMEPH3ALHH U [I0JIHKOHACHCALMH.
BaskHefilie IPeICTABUTENN MIACTMACC H BOJIOKOH, MX IONyYeHHE, CBOMCTBA U IPUMCHEHHE.
[TousATHE 0 HEOPraHUYECKHUX MOIHMEPax U HX IPEICTaBUTEIIH.

JlucriepcHbie cucTeMbl. [TOHATHE O MCIEPCHOH ¢ase u IMCTIEPCHOHHOR CpeJe.
ATperaTHOe COCTOSHHE pa3Mep 4acTHIl (askl, Kak OCHOBA Uid KJIacCH(MHKaIMK JHUCIEPCHBIX
cucTeM. DMYIbCHE, CYCIEH3HWH, a3p030JM — TIPYNOBl TPyOOMMCIEPCHBIX CHCTEM, HX
IIPE/ICTABUTENH, 30JIH K TElIH — IPYTITbl TOHKOAMCIEPCHBIX CHCTEM, HX IPCACTABHTENH. [TonsaTHe
0 CHHEpe3uce H KoaryJyaiui.

Jemoncmpayuu. [IeproddecKoi CHCTEMBI XHMHYIECKHX SJIEMEHTOB I1. U. Menieneesa
B pasIMYHLIX (popmax. Mozieb HOHHOM KPUCTAIHIECKOM PEIETKH Ha IPUMEPE XJIOpH/Ia HATPHL
MuHepab! ¢ THM THIIOM KPHCTALTMYECKOH PEIETKO] : KAIbIUT, TaIHT. Moenu MONEKYJIAPHOH
KPHUCTAIUTNYECKOH PEIETKH Ha IIPHMEPE «CYXOro JIbJa» UK HO/a 1 ATOMHOM KPHCTAITHUECKOMH
peléTKY Ha MpuMepe anmMasa, rpaduta uim keapua. Mozens MOIAPHOTo o6BéMa raza. Monenu
KPUCTAIHYECKHX ~DEMIETOK HEKOTOPEIX —MeTalioB. Komiexin 00pa3moB  pasIHUHBIX
nucTIepCHBIX cucTeM. CHHEPE3UC M KOATyIIAIHA.

Jabopamopneie onbimsl. KOHCTPYHPOBaHHE MOMCIH META/UIHYECKOH XHMHYECKOH
cBszu. [loNydeHHEE KOJUIOMIHOTO PAcTBOPa KypHHOTO Oelka, HCCICHIOBAHUE €ro CBOICTB ¢C
[OMOINBIO JIa3epHOM YKa3KH H IPOBEACHHE €ro JACHATypalun. [Monydyenune 3MYJILCHH
DACTHTENBHOrO Maca i HaGoleHHe 3a € paccioeHneM. [lonydeHue CyCeH3HH KH3BECTKOBOTO
MOJIOKay ¥ HabIIo/IeHue 3a e€ celMMEHTallHeH.

XuMHYeCKHEe PEaKIHH

KnaccHpHKanus XHMHYECKHX peaKuui. AJUIOTPONH3AIMS M H30MEpH3alid, Kak
peakmuy 6€3 U3MEHEHHs COCTaBa BEMECTB. AJUIOTPOIHS U €€ IPUHHBL Knaccuduxanus peakimn
0 Pa3TUYHBIM OCHOBAHHAM: IO YHCIY H COCTaBY PEAareHTOB M IPOAYKTOB, IIO daze, mo
MCTIOIB30BAHMIO KaTaTu3aTopa WIH (epmenTa, mo Temosomy Shdexry. TepMoXuMHIECKHE
ypaBHEHUS peaKlLuil.

CKOpOCTh XHMHYECKHX peakuuid., @©akTopbl, OT KOTOPBIX 3aBHCHT CKOpPOCTB
XMMHYECKAX peaKiuil: [PHpoJia pEarupyrolMX BeIIeCTs, TeMIepaTypa, IUIOMEANk HX
CONPHKOCHOBEHMs PEardpylolliX BELIECTB, HX KOHUEHTPALMA, MPHCYTCTBAC KaTaIn3aTopa.
[lonsTHe o Karammse. @epMEHTHL, Kak OMOJIOrHYeCKHE KaTaldu3aTopbL WHrubuTopsl, Kak
«aHTOHUMBI» KaTAJIH3aTOPOB ¥ HX 3HAYCHHE.

XHMHYecKoe paBHOBECHE H CNOoCco0bI ero cMemeH sl Knaccudukanus XHMHYCCKHX
peakmmil Mo NpU3HAKY WX HampasicHus. [ToHATHE 06 06paTUMBIX PEaKIUAX U XHMHIECKOM
paexosecuu. [Ipuniun Jle-lllatense 1 CcIocoBEI CMeIeHus XUMIdeckoro papHosecs. Obmas
XapaKTEepUCTHKA Peakluil CHHTE30B aMMMaKa M OKCHIA ceps1(VI) ¥ paccMOTpeHHE YCIOBHH
CMEIIEeHHs X PABHOBECHS Ha IPOU3BOCTBE.

Tuapoaus. O6paruMbrit ¥ HEOOPATHMBIH THAPOTH3EL. I'uaponu3 coled W ero THIBL
THIPOTTH3 OPraHWYeCKHX COSIMHEHWH B JKHMBBIX OPraHM3MOB, KaK OCHOBA oOMeHa BEIIeCTB.
[MousiTie 00 YHEpreTHYecKoM 0OMEHE B KIIETKE H POJIH THAPOJIH3A B HEM.



OKMCIHTETLHO-BOCCTAHOBUTEALHbIe  peaknuu. CTeneHb OKHCICHHS H €€
ompeesieHre o GopMyIaM OpraHM4ecKHX W HEOPraHMYEeCKUX BEIICCTB. DreMeHTHI ¥ BEILECTBa,
Kak OKHUCIMTEIM M BOCcTaHOBHTeNW. lIoHATHE O Ipoleccax OKUCIEHHA MW BOCCTAHOBICHHA.
CocTaBlIeHHE YpaBHEHHIT XMMHUUECKHX PEaKi(uii Ha OCHOBE dICKTPOHHOTO Oananca.

JJIeKTPOJIN3 PACILIABOB H PACTBOPOB 3JIEKTPOJIMTOB. XapaKTepHCTHKA BIEKTPOITH3a,
KaK OKHCIHUTEIbHO-BOCCTAHOBHTENBHOrO npornecca. OcoOeHHOCTH 3JIEKTPOIN3a, TPOTEKAIOIICTO
B PAcTBOpAX 3JIEKTPONHTOB. [IpakTHYeCKOe IPHMCHEHHE 3JIEKTPONH3A: [OJIYHCHHE rajoreHoB,
BOZOPOJIA, KUCIOPOAA, IIENOYHBIX METAUIOB M LIETOYCH, a TAKKe ATFOMHUHHA SJICKTPOJIM3OM
pACIIaBOB M PACTBOPOB COEJAMHCHHH OTHX DIEMEHTOB. [loHsTHe ©0 TaJIbBAHOIIIACTHKE,
raTbBAHOCTETHH, PAaQUHUPOBAHKH [[BETHBIX METAILIOB.

Jlemoncmpauuu. PacTBOpeHHE CEPHOM KHCIOTBI X aMMHAYHOH CEIIATPBI U dbukcarys
TerIOBBIX ABJICHMI Il STHX IIPOLECCOB. B3auMOMAEHCTBHA PacTBOPOB COJIAHOH, CEpHOH H
YKCYCHOM KHCJIOT OMHAKOBOH KOHIIEHTPAIIMH C OJJHHAKOBBRIMA KyCOHKaMH (rpanysaMu) IUHKA ¥
B3aEMOJICHCTBHE OJMHAKOBEIX KYCOYKOB DPAa3sHBIX METAJIOB (MarHus, IIMHKA, Kernesa) ©
PAcTBOPOM COIIIHOM KHMCIIOTEI, KaK [PUMEp 3aBHCHMOCTH CKOPOCTH XMMHHECKAX peaxmuii oT
IPUPOABI BellecTB. BsauMopeHcTBHE PacTBOPOB THOCYNIb(aTa HATpHsi KOHLEHTPALUMH H
TeMmIepaTypsl C pacTBOPOM CEPHOM KHCIOTHL ~MOZNENMpOBaHKEe — «KHIIALICTO  CHO.
Vcnonbp30BaHHe HEOPraHMYeCKNX KaTalIH3aTopoB (coeil xenesa, Hoauza KaJTis) ¥ [IPHPOJHBIX
0OBEKTOB, COAEPKAINX KaTanasy (ChIpoe Msco, Kaprodenb) LA PasiokeHHs MEPOKCHIA
Bozopona. B3ammonelCTBHE LMHKA C COJSAHOH KHCIOTOH HHUTPATOM cepebpa, KaKk IPHMEPEI
OKHCITHTEIEHO-BOCCTAHOBHTEIFHOM peakiuii u peaxiuu oOmeHa. KoHCTpyWpoBaHHE MOJENH
snexTpomm3épa. BageodparMeHT ¢ IPOMBIIIICHHOH YCTAHOBKA IS NOJTYICHH ATFOMHIHIA.

Jladopamoprsie onsimpl. Vinnroctpalus npasiia beprosie Ha IPakTHKE — IPOBEICHUE
peakuuit c 06pa3oBaHHeM 0cajika, I'a3a ¥ BOJbL. TeTepOreHHBIH KaTal|3 Ha IPIMEPE Pa3IoKEHHUs
TIepOKCHIA BOAOPOIA B IPUCYTCTBHU JHOKCHIA Mapraxua. CMeleHHe PaBHOBECHSA B CHCTEME
Fe?* + 3CNS™ < Fe(CNS)s. VichpITanue HHIAKATOPAMH CPEBI PACTBOPOB CONEH PasIHYHBIX
tunos. OKHUCITHTETBHO-BOCCTAHOBHTEIbHAS peakls H peaknds oOMeHa Ha mpuMepe
B3aMMOIEHCTRHS pacTBOpoB cyIbdhaTa Menu(1l) ¢ sxerezoM u pacTBOPOM IIENOHH.

IIpakmuveckan paboma. Pemenne SKCIEPUMEHTAIBHBIX 38/1a4 II0 TEME «XuMHYecKas
peaKiHs».

BemecTBa 1 HX CBOHCTBA

Meraminl. DE3pdeckHe CBOMCTBA METANIOB, Kak (QYHKIHS HX CTpoeHus. [leneHne
METAITIOB Ha TPYINIB B TEXHAKE H XHMHH. XHMHAYECKMEe CBOHCTBA MCTalloB M
SMEKTPOXUMHYECKHN paf  Hanpskenud. Ilomsarme 0 METAIIOTEpMHH (aTFOMMHOTEPMHUH,
MarHheTepMHUH | IP.).

Hemeramrsl. Baaropoanele raspl. Hemeraanbl Kak OKHCIHTCITH. Hemertannel Kak
BOCCTAHOBUTENH. Psii SIEKTPOOTPHIATEIBHOCTH. IHEPTHBIE Wil GaropoIHBIE rassl.

Kue/10Thl HeOpraHHYeCKHe H OpraHuvecKkde. KHCIOTE! ¢ TOYKHM 3PCHHA aTOMHO-
MOJIEKYIISIPHOTO y4eHHS. KHCIOTEI ¢ TOUKH 3pEHHs TEOPHH SNEKTPOTHTHYECKOH JIHCCOIHAIIUH.
KHCnoTsl ¢ TOYKM 3peHHs HpOTOHHOM Teopud. OOIME XWUMHEYECKHE CBOHCTBA KHCIOT.
Knaccudukanus KACIOT.

OcHoBaHHs HeopraHuYecKHe H opranmgeckue. OCHOBAaHHSA C TOYKH 3PCHHA aTOMHO-
MOJEKyIApHOTO ydeHHs. OCHOBAHUS C TOUKH 3PEHHS TCOPHUH 37E€KTPOTUTHYECKOH AUCCOLHAIIAH.
OCHOBaHHMS C TOUKH 3peHHs HpPOTOHHOH Teopuu. KiaccrduKarms ocHoBaHUH. XUMHYECKHE
CBOMHCTBA OPraHMYECKHX U HEOPTAHMUECKIX OCHOBAHHH.

AmdoTepHbie coeIMHEHHS HEOPraHH4YecKHe W OPraHMYecKHE. Heopranudeckue
aM(OTepHbIE COCIUHEHNS: OKCHIBI ¥ THIPOKCH/IBL, — HX cBolicTBa H noayueHue. AMpOTEpHEIE
OpraHHYECKHe COCIMHEHHUS Ha IIPUMEPE aMUHOKHCIIOT. IenTHas! ¥ IEOTHAHAS CBS3b.

Couu. Knaccubuxarms coneid. KECTKOCTE BOIEI U criocobs1 €8 ycrpanenus. [lepexon
xapGoHaTa B ruapokapOonatT u 06parHo. OOIIe XHMHYECKIE CBOMCTBA COIEH.

JMemoncmpayuu. Koteknus MeTalIoB. Kosutekuust HeMeTa/ioB. B3auMOJEHCTBHE
KOHLEHTPHPOBAHHOMN A30THOH KHCIOTHl C MEIbi0. Bembimka TEpMHUTHOH cMecH. Bemblmka



u8pPHOr0 II0pOXa. DBBITECHEHWE TIajJlOréHOB K3 MX PAcTBOPOB IpYTMMH  IaloreHaMH.
BsauMoieHfCTBHE T1apOB KOHIEHTPHPOBAHHBIX PACTBOPOB COJIAHOM KHCIOTHI X aMMHaKa («IbM
6e3 orms»). [lonyueHre aMMHUAKa B H3ydeHHE ero CBOMCTB. Pas/iuHble CITydan B3auMOJICHCTBHS
PACTBOPOB cojiell amoMuHHs cO mEnoubio. [lomydenne XECTKOH BOMBI M yCTPaHCHHC e€
JKECTKOCTH.

Jabopamopnsie onvimpl.  IlonydeHHe HEPACTBOPUMOrO THIPOKCHIAa M €I
B3aMMoelicTBHE ¢ KHcloToH. MccnenoBaHwe KOHUEHTPHUPOBAHHBIX PAacTBOPOB COJIAHOM H
YKCYCHOH KHCJIOT KaleIbHBIM METOJIOM NPH UX pa3baBleHHH BOJIOH. [Mony4enue aM(pOTEPHOIO
FUJIPOKCHIA M M3y4eHHe er0 CBOHCTB. IIpoBeneHHe KaUCCTBEHHBIX PEAKIMHA IO ONPE/CICHHIO
COCTaBa COJH.

Ipaxkmuueckas paboma. Pelenne SKCIEPUMEHTATBHBIX 3a1a4 110 TeMe «BemecTsa A
HX CBOMCTBa.

XuMHs B coBpeMeHHoe 0011ecTBO

Tpou3BOACTBO AMMHAKAa M MeTaHoJa. [loHATHE O XHMHMYECKOH TEXHOIOTHH.
XuMidecKre PeakIuy B TIPOM3BOJICTBE aMMHaka M MeTaHoma. Obmas KiacCHpHKalMOHHAT
XapaKTepUCTHKA PeaKIui CHHTE3a B [POM3BOJCTBE 3THX MPOAYKTOB. Hay4Hble IPHUHIMIIEL
JieXkalie B OCHOBE POU3BOICTBA aMMHaKa U MeTaHolna. CpaBHEHHE 3THX IPOHU3BOJICTB.

XuMuveckass TIpPaMOTHOCTh KaK KOMIOHEHT o0med KyJbTyphl HYellOBeKa.
MapKHpOBKa YIAKOBOYHBIX MATEPHANOB, SIEKTPOHMKHE M OBITOBOH TEXHHMKH, SKOIOTHYHOTO
TOBApA, IPOAYKTOB [IHTAHHS, STHKETOK I10 YXOZLy 38 ONEHJIOH.

Jemoncmpayuu. Mozenb TPOMBIIIIEHHON yCTAHOBKM MOIY4EHHA CEPHOH KHMCIIOTEL
MoIeTh KOJOHHBI CHHTEe3a aMMHaka. BuneoparMeHTsl H CaliBl O CTENEHH JKOJIOTHYECKOH
YHCTOTEI TOBAPA.

Jabopamopnsie onvimpl. VI3ydeHne MapKUPOBOK Pa3IHYHbIX BHI0B TPOMBIIIICHHEIX 1
IPOIOBOILCTBEHHBIX TOBAPOB.

4. TemarTu4yeckoe IJAHHPOBAHHE

IIpeaMeTHOE COJEPIKAHUE 10 xnacc 35 Henenb 11 xmacc 34 Henenu
KOJIHYECTBO 4acoB KOJTHYECTBO YacOB
[TpeMeT OpraHuYecKol XHMUH. 5

Teopwst CTPOCHHSI OPraHHIECKUX
coemuuennit A. M. bytieposa

Vr1eBogOpOaE! ¥ UX IIPUPOTHEIE 11
HUCTOYHHUKH
Kucnopo- 1 a30TcoepiKariine 13
OpTaHUYECKUE COETHHEHUS

Oprasuueckas XUMHS | 6
00IIecTBO
CrtpoeHHE BEIECTB 11

XUMHYECKHE peaKIuu 10

Bemectna 1 HX cBOHCTBa 10

XUMHUSA U COBPEMEHHOE 3
06111eCTBO

5. QuucaHHne OPraHU3aNAM U COAEPKAHHH POMEKY TOIHOH aTTECTAMA o0y4Jaromuxcs
B PAMKAaX YPOUHOH AeSTeIbHOCTH 00y aimuXcs 10 xiacca.

IIpoMexyTOUHas aTTeCTAIHs] MPOBOUTCS B YOpPME TECTUPOBAHHS B dbopmare EI'D.


http://www.tcpdf.org

		2021-02-25T14:25:24+0500




