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Pabowas mporpamma yueOHOro mpeamera
tpeboBanuit OI'OC COO nns

1. lTosicHUTEIbHASA 3aNMNCKA

WNHdopMannoHHbIE CUCTEMBI U IPOTPAMMHUPOBAHHE.

«Xumus» paspaboTaHa Ha OCHOBaHHUHU
peanu3an  00pa30BaTENBHONW  MPOTPAMMBI

09.02.07

Y4yeOuplii npeaMeT «XHMHS» BXOIUT B O0O0IIEOOpa30BATEIbHBIM IHMKJ, HM3y4aeTcs Ha
0a30BOM ypOBHE W YMTACTCS Ha TIEPBOM Kypce 00yUEeHHUSI.

IInanupyeMble pe3yJbTaThbl H3yYeHUs] Y4eOHOT0 npeaMeTa « XUMHSD».

B pesynpraTe wu3ydeHuss ydeOHOro mpenmMera

c(hOopMHUPOBATH CIEIYIONINE PE3YIbTATHI

«XUMUSD)

oOyyaronuics JI0JDKEH

JInynoctHsle:
Kon ®opmyaupoBka uz ®IrocC COO Yrounennslii JIP niist npeamera

JIP 8 c(OpMUPOBAHHOCTh POCCUICKON rpakaaHcKoil | UyBCTBO ropaoctu 3a  CBOHO
UJECHTUYHOCTH, TNaTpUOTH3Ma, YBaxeHus K | Poguny
CBOEMY Hapoiy, 4YyBCTBa OTBETCTBEHHOCTH
nepen PonuHol, ropoctu 3a cBOM Kpail, CBOIO
Ponuny, cBOH S3bIK M KyJIbTypy, NPOLUIOE U
HACTOALEE  MHOTOHAI[MOHAJIBHOIO  Hapojaa
Poccum;

JIP 20 c(OPMHPOBAHHOCTh 3JI0POBOIO M 0O€30IaCHOTO | pean3alus 3]10pOBOTO u
o0Opa3a JKM3HM, OTBETCTBEHHOTO OTHOIICHHs K | OezomacHOro odpasa KU3HU
CBOEMY 3/10POBBIO;

JIP 22 AKTUBHOE HENPUATHE BPEIHBIX MPUBBIYEK U | HENPUATUE BPEIHBIX IPUBBIUEK:
UHBIX (POPM MPUUUHEHUS BpeAa GU3NUYECKOMY U | KypeHHUs, yHoTpeOIeHUs
IICUXUYECKOMY 3/I0POBBIO; QJIKOT0J151, HAPKOTHKOB,;

JIP 26 TFOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO, B | TOTOBHOCTb M  CIIOCOOHOCTh K
TOM YHUCJIE CaMOOOpa30BaHMIO, HA MPOTSHKEHUH | 00pa3oBaHUIO, B TOM  4YHCIE
BCEH JKM3HU; camM0o00pa30BaHUI0

JIP 32 c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, | C(HOPMHUPOBAHHOCTh
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO | MUPOBO33pEHHUS,
pa3BUTHUS HayKM M OOIIECTBEHHON IPaKTUKH, | COOTBETCTBYIOIIETO

OCHOBaHHOT'O Ha Janore KYJbTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTa B
HOJHMKYJIBTYPHOM MHUDE;

COBPEMEHHOMY YPOBHIO Pa3BUTHS
€CTECTBEHHBIX HayK




MeTanpeamMeTHblie:
OBJIaI[GHI/Ie yHI/IBepca.HBHLIMI/I y‘Ie6HLIMI/I I1I03HAaBATCJIIBHBIMU HCﬁCTBHHMHZ

a) 0a30BBIC JJOTUYECKUE JICHCTBUS

CaMOCTOSITENIbHO (POPMYJIUPOBATh W aKTYaJU3UPOBaTh IIPOOJIEMYy, paccMaTpUBaTh ¢
BCECTOPOHHE;

YCTaHABJIMBATh CYIIICCTBCHHBIN NMPU3HAK WJIM OCHOBAHUS ISl CPABHCHHMSI, KJIACCH(PUKAIIUN
1 0000IIEeHH;

ONpECIATh 1SN JICITEIbHOCTH, 3a/laBaTh IapaMeTPbl M KPUTCPUH HUX JIOCTHIKCHHS,
BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX SIBIICHUSIX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHATN3a UMEIOIINXCS PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JESATEIHHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIBTATOB IEJISAM,
OIICHUBATh PUCKU TOCICICTBUN ACSITEILHOCTH,

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

BJIQJICTh HABBIKAMH Y4eOHO-HCCIICTOBATEIIBCKOW U TIPOCKTHOW JEATCIbHOCTH, HAaBBIKAMHU
paspenieHuss mpodieM; CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJ/OB
pEIICHUS TPAKTUICCKUX 33]a4, TPUMEHECHUIO Pa3IMYHbIX METOIOB TIO3HAHHUS,

BJIQJICHUE BUJAMH JACSITEIHLHOCTH 1O TOJYYEHUIO HOBOTO 3HAHHS, €0 HWHTEPIPETAIUH,
npeoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCIE MPHU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

dopMHpOBaHHE HAYYHOTO THIIA MBIIUICHHS, BIAJCHUE HAYYHOH TEPMHHOJIOTHUEH,
KJIFOYEBBIMH IIOHATUSIMH U METOAAMU;

CTaBUTh M (HOPMYJIUPOBATh COOCTBEHHBIC 3aJ1a4Ml B OOpa30BATEIBHOU JEATEILHOCTH U
YKU3HCHHBIX CUTYAIIHsX;

BBISIBIISITH  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyaJlM3UpOBAaTh 3aJady, BbIIBUTATh
TUIIOTE3y €€ pEIICHHUsS, HAXOJWUTh apryMEHThl JUIsl JI0Ka3aTejbCTBa CBOMX YTBEPXKJICHUH,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPHH PEIICHUS;

aAHAIM3UPOBATH MOJTYUYEHHBIE B XO/I€ PEIICHUS 3a]a4l Pe3yIbTaThl, KpUTHUECKH OIICHUBATh
UX TOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTYaIlMsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

pa3pabarbeIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAIM3a HMEIOIIUXCS MaTePHATBLHBIX
¥ HEMaTepUATBHBIX PECYPCOB;

yMETh TEPEHOCHUTh 3HAHWS B  I[IO3HABATCIIBHYI0O WM  TPAKTHYECKYI0  OO0JIACTH
JKU3HEIEITENHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOXO/IbI M PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JIOMYCKAIOIIHE aTbTCPHATUBHBIC PEIICHUS;

B) paboTa ¢ uHpopmauei:

BJIQJICTh HAaBBIKAMU TIOJNIy4eHUs WH(DOpPMANMA W3 WCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOSITCIIbHO ~ OCYIISCTBJISATh IOWCK, aHAW3, CUCTEMATH3AIMI0 W HWHTEPIPETAIHIO
uH(GOpPMAIIUU PA3INYHBIX BHIOB U (JOPM MPEACTABICHUS;

CO3/aBaTh TEKCTHI B PA3NUYHBIX opMaTax ¢ y4eTOM HazHAYCHHsI HHPOPMAIIUU U [EIeBON
ayJIMTOPUH, BRIOUPAs ONTHUMAIEHYIO (JOPMY MPEACTABICHUS U BU3yallU3allnu;

OIICHUBATh JTOCTOBEPHOCTH, JIESTHTUMHOCTh MH(OPMAIINH, €€ COOTBETCTBUE MPABOBHIM U
MOPaTbHO-ITHUYECKUM HOPMaM;

UCIIONIb30BaTh CpeACTBa HWH(MOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIIOJIEHHEM



TpeOOBaHNI SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, TUTHUEHBI, PECYpcOCcOepEeKeHHS, TPABOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€30MacHOCTH;

BJIAJCTh HaBbIKAMHM pAclO3HAaBaHWA W 3alUThl  KMHGpOpMAIMH, HWHPOPMALUOHHOU
0€30I1aCHOCTH JTUYHOCTH.

OBJ'IaI[eHI/Ie YHUBEPCAIbHBIMU KOMMYHHKAaTHBHBIMU ﬂeﬁCTBHHMHZ

a) obmieHue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCEX Chepax KU3HH,

pacrio3HaBaTh HeBepOaJbHBIC CpEACTBAa OOIICHWS, MOHMMATh 3HAYCHUE COIMATIBHBIX
3HAKOB, PACIIO3HABATH MPEANOCHIIKYA KOHQIUKTHBIX CUTYAIl U CMSATYATh KOH(QIUKTHL;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMH OOIIIEHUS U B3aUMOICHCTBUS;

apryMEHTUPOBAHHO BECTH JIUAJIOT, YMETh CMATYAaTh KOH(MDIMKTHBIC CUTYAIINH;

pa3BepHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PCHHSI C HCIIOJIB30BAHHEM SI3BIKOBBIX
CpPEACTB;

0) cOBMECTHasl I€SITEIIbHOCTD:

MOHMMATh W WCIIOJB30BATh IPEUMYINECTBA KOMAHIHOW W WHIWBHUIYaTbHOW pPadOTHI,
BEIOMpATh TEMAaTUKy HM METOJBI COBMECTHBIX JICWCTBUH C YYE€TOM OOIIMX HWHTEPECOB, W
BO3MOYKHOCTEH Ka)KJIOTO WICHA KOJUICKTHBA,

NPUHUMATh [T COBMECTHOW JIEATEIHHOCTH, OPTraHHU30BBIBATE W KOOPJIUHHPOBATH
JICHCTBUSL 1O €€ JOCTH)KCHHUIO: COCTAaBJIATh IUIAH JCHCTBUH, pacHpeieiisiTh POJIA C y4eTOM
MHEHHI YYaCTHUKOB 00CYXIaTh Pe3yJIbTaThl COBMECTHOW PabOTHI;

OILICHUBATh KaY€CTBO CBOCTO BKJIA/Ia M KAXKIOTO YYaCTHHKA KOMaHIIbI B OOIIUH pe3ysbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

npejyiarath HOBBIC TPOCKTHI, OLICHUBATh WU C TO3HMIIMKM HOBU3HBI, OPUTHHAJIBHOCTH,
NPAaKTUYCCKONH 3HAYMMOCTH, KOOPJAWHUPOBATH W BBINOIHATH PaObOTy B YCIOBHSIX PEAbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOT'O B3aUMO/ICHCTBUS;

OCYILECTBIISATh TO3UTHBHOE CTPATEIMYECKOE TIIOBEJACHUE B PA3JIMYHBIX CUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIHATUBHBIM.

OBJ'IaI[eHI/IC YHHUBCPCAJIbHBIMU PETYJIATHBHBIMU I[GflCTBI/I?[MHZ

a) caMOOpraHu3aLus:

CaMOCTOSITENIbHO OCYIIECTBJISITh IO3HABATEIbHYIO AEATENbHOCTb, BBISABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTh COOCTBEHHBIE 33/Ja4M B 0Opa30BATENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH pPEIIEHUs MPOOJIEeMBbl C YUETOM UMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuMpsATh paMKH y4yeOHOro NpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEeHUH; enaTh
OCO3HAHHBII BBIOOP, ApIryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3@ PELICHHUE;

OLICHUBATh MPHOOPETEHHBIM OMNBIT; CHOCOOCTBOBATH (POPMHPOBAHUIO M MPOSBICHUIO
IUPOKOU SPYAUINH B PA3HBIX 00JIACTSAX 3HAHUM, TOCTOSHHO TOBBIIIATh CBOM 00pa30BaTeIbHBIN
U KyJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

JlaBaTh OLIEHKY HOBBIM CHUTYyalUsiM, BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTb, OLEHUBATh
COOTBETCTBUE PE3YIbTATOB LEINSIM;

BJIa/IETh HAaBbIKAMU MO3HABATEIbLHOU pedIeKCHN KaK OCO3HAaHUS COBEpIIAeMbIX NEHCTBUI
Y MBICJIUTENBHBIX POLIECCOB, X PE3YJIbTATOB U OCHOBAHUI;



UCTIONIb30BaTh NPUEMbI pedUIEKCHH JUIS OLCHKHM CUTyallld, BBIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHIKCHHUIO;

B) IPUHSTHE Ce0s U APYTUX JIO/ICH:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

OpUHUMATh MOTHUBBI M apryMEHTBHl JAPYTUX JIOACH TpU aHalu3e pPe3ysIbTaToB
NeSITeTbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TO3UIIUH JPYTOro YeIOBeKa.

IIpenmeTtHbIe:

[To yuebnomy mnpenmery "Xumus" (0a30BbIii ypoBeHb) TpeOOBaHHS K MPEIMETHBIM
pe3yJbTaTaM OCBOEHUS 0a30BOro Kypca XUMHUH JOJKHBI OTPaKaTh:

1) c(OpMHPOBAHHOCTD IIPEACTABJICHUI: 0 XUMUYECKOU COCTAaBJIAIOLICH
€CTCCTBCHHOHAYYHOM KAPTUHBI MHUpPA, POJIM XUMHUU B II03HAHWU SIBJICHUM IPUPOIBI, B
(GOpMHpPOBAHUN MBIIIJICHAST M KYJbTYphl JIMYHOCTH, €€ (YHKIMOHAJIHHOH TI'PaMOTHOCTH,
HEOO0XOMMOM /7Sl pelleHHs IPAKTUYECKUX 33]a4 U SKOJOIMYECKH 0OOCHOBAaHHOI'O OTHOIICHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHON CpeE;

2) BiaJeHHE CUCTEMOM XUMHMUECKUX 3HaHUI, KOTOpas BKJIFOYAET: OCHOBOIOJIArarolue
HNOHATHS (XMMHUYECKUI DJIEMEHT, aToM, JJIEKTPOHHAs 000JI0YKa aToma, s-, P-, d-3JIEKTPOHHBIE
opbuUTanu aromMoOB, HOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHCJIEHUS, XUMHYECKasl CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBII 00bEM, YIJIEPOIHBII CKENeT,
(GyHKUMOHAJbHAS TpYyINa, pajuKan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YTJIEBOIOPOAbI, KUCIOPO- U a30TCOJAEPIKAIINE COEIMHEHNUSI, OMOJIOrMUECKH aKTHBHbIE BEILIECTBA
(yraeBojsl, JKUpbI, OENIKH), MOHOMEp, IOJUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCIMHEHUS, KPUCTAIIMUECKas pelIeTKa, THUIbl XUMUYECKHX peakuuid (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, HK30- U HHAOTEPMHMUYECKHE, peakUU HOHHOro oOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAS JUCCOLMalus, OKUCJIUTEID,
BOCCTaHOBUTEJIb, CKOPOCTh XMMHUYECKON peakiy, XUMHUECKOE PaBHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XUMHUYECKOTO CTpOEHHUsi opraHuueckux BemectB A.M. byrtnepoa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoandeckuid 3akoH J[.MI. MeHnneneeBa, 3akoH
COXpAaHEHMsI Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH $3BIK XHMMHH, (PAKTOIOTHYECKHE
CBEJCHMSI O CBOICTBaX, COCTaBe, IOJYyYE€HUU U O€30IaCHOM HCHOJIb30BAaHUHM BaKHEHIINX
HEOPraHMYECKUX U OPraHMUYECKUX BEIIECTB B ObITY U MPAKTUUYECKOH JIeATETbHOCTH YelIOBEKa,

3) chopMHPOBAHHOCTh YMEHUN BBISABISATH XapaKTepHble MPU3HAKUM U B3aHMMOCBS3b
W3YYECHHBIX IOHATHM, MPUMEHATh COOTBETCTBYIOUIME IIOHATUS IPHU ONMCAHMU CTPOEHUS U
CBOICTB HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB U UX MPEBPALLEHUII; BBIABIATH B3aUMOCBS3b
XUMHYECKMX 3HAHUM C TOHATUAMH U TPEACTABICHUSMHU JIPYTUX €CTECTBEHHOHAYUYHBIX
MPEIMETOB;

4) chopMUPOBAHHOCTh YMEHUN HCIOJIb30BaTh HAMMEHOBAHUS XMMUYECKHX COEAMHEHHI
MEXIyHapOJHOIO COK03a TEOPETUYECKOW W TPUKIATHOW XMMHUM U TPUBUAIbHBIE HAa3BaHUS
Ba)XHEHIINX BEIIECTB (ITUJICH, alleTUJIeH, ITTUIepHH, (heHom, popManbaerus, ykCycHas KUcioTa,
[JIMLMH, yTrapHbId ra3, YIJIEKUCHbI Ta3, aMMHakK, TalieHas W3BECTb, HeramieHash W3BECTb,
NUTHEBAsE COAA U JIPYTHX), COCTABIATH (hOPMYJIbI HEOPraHMYECKMX M OPraHUYECKHUX BEIIECTB,
YpaBHEHUS XHMHMUECKHUX peaklui, OOBICHATh HUX CMBICH; TOATBEPkKAATh XapaKTepHbIE
XMMHUYECKHE CBOICTBA BEIIECTB COOTBETCTBYIOIMMHU IKCIEPUMEHTAMHU U 3alMCSIMH yPaBHEHUI
XUMHYECKHUX PEAKLINN;

5) cpopMHpPOBAaHHOCTP yMEHHUI  YCTaHaBIMBATh  IPHUHAIIEKHOCTh  H3YUYEHHBIX
HEOPraHMYECKUX U OPTaHWYECKUX BEIIECTB K OINpeAeIeHHBIM KilaccaM M IpylnaM COeIMHEHUH,
XapaKTepU30BaTh UX COCTaB U BAKHEHIIME CBOMICTBA; ONPEAEIATh BUIBl XMMHUECKHUX CBS3EU
(koBaJleHTHasi, HMOHHAs, METaJUIMYEeCKas, BOJOPOAHAs), THUIbl KPUCTAIIMYECKHX PELIETOK
BEIIIECTB; KIACCUPHUIIMPOBATH XUMUUECKUE PEAKIIUH;



6) BaJileHHEe OCHOBHBIMU METOJAMU HAayYHOTO NTO3HAHMS BELECTB U XUMUUYECKHUX SBICHUN
(HaOnroieHre, N3MEPEHHE, YKCIIEPUMEHT, MOJICITUPOBAHHE);

7) chopMHPOBAaHHOCTh YMEHHUH MPOBOAMTH pacueThl MO XUMHYECKUM (opMmysaM H
YPaBHEHHSIM  XMMHUYECKMX  pEakIUuid C  HCIOJb30BAaHMEM  (PU3MUYECKUX  BEJIUYHH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJMYECTBEHHOM CTOPOHBL: Macchl, 00beMa (HOpMaJIbHbIE
yCIIOBUS) Ta30B, KOJMYECTBA BEILIECTBA; MCIOIb30BaTh CUCTEMHBbIE XMMHWUYECKHE 3HAHUA JIs
IIPUHSATHS PEUICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalMsX, CBA3AHHBIX C BEILECTBAMU U HX
IPUMEHEHUEM;

8) chopMUPOBAaHHOCTh YMEHHUH IJAHUPOBATh U BBINOJHATb XMMHUYECKHHA SKCIEPUMEHT
(mpeBpallleHusl OpraHU4YEeCKUX BELECTB [P HAarpeBaHUM, IOJYyUYEHUE ITHIEHA U U3YUYEHHE €ro
CBOMCTB, KaUE€CTBEHHBIC PEAKLUU HA aJbACTUABI, KPaXMaJl, YKCYCHYIO KHCJIOTY; JEHaTypauus
OENKOB NIpU HarpeBaHUM, LBETHBIE PEAaKLMM OEJIKOB; MPOBOJAUTH PEAKLHUHU HOHHOTO OOMEHa,
OINpeseNATh Cpely BOJHBIX PAacTBOPOB, KAaUEeCTBEHHbIC PEAaKLUMU Ha cyinbdar-, kapOOHAT- U
XJIODUJI-aHUOHBI, HAa KaTHOH aMMOHHS; pElIaTh 3KCIEPUMEHTAJIbHBIE 3aJadd I10 TeMaM
"Meramibel" u "Hemeramnwl") B COOTBETCTBHMM C MpaBWJIAMH TEXHUKHA O€30MacHOCTH TIPH
oOpallleHuu ¢ BeleCTBAMU M J1abOpaTOPHBIM O000PYJOBaHMEM; IPEICTABIATH pPE3YJIbTaThl
XMMHUYECKOI'O 3KCIEpUMEHTa B (hopMe 3alUCH YpaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN U
(dopMyJIHpOBaTh BHIBO/IBI HA OCHOBE ATUX PE3YJIbTATOB;

9) copMHUPOBaHHOCTh YMEHUS aHATU3UPOBATh XMMUYECKYI0 MH(POPMALIUIO, I10JIy4aeMytO
U3 pa3HbIX UICTOYHUKOB (CpeICTB MaccoBoi uHpopManuu, cetb UHTEpHET U 1pyrue);

10) chopmMHpOBaHHOCTH YMEHMH COOJIOAATH MpaBHJa KOJIOTMYECKH ILEJIecO00pa3HOro
NOBE/IEHUA B OBITY M TPYAOBOH JEATENbHOCTH B ILEJIAX COXPAHEHUS CBOETO 370pPOBbS U
OKpYXarolled NMPUPOAHON CpPEeIbl; YUUTHIBATh ONACHOCTb BO3JEHCTBUS Ha JKHUBBIE OPTaHU3MBbI
OIIpE/IENIEHHBIX BEIIECTB, TOHUMAs CMbICII IIOKAa3aTelsl IPEAEIbHON JOMyCTUMON KOHLIEHTPALUY;

11) 11 0oOyyaromuxcsi ¢ OrpaHMYEHHBIMH BO3MOKHOCTSAIMH 37I0POBbs: C(HOPMUPOBAHHOCTD
YMEHHUSI TPUMEHSTH 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHHUS BEIIECTB H
XUMHUYECKUX SIBJICHU;

12) nmns cuembIX ¥ CIA0OBUISIIMX —OOYyYarOMMXCS: CHOPMHPOBAHHOCTH YMEHHS
UCIOJIb30BaTh pesibe(HO TOUEUHYIO cucteMy o0o3HaueHuil JI. Bpaiins amns 3anucu XMMUYECKUX
dbopmyi.

VYuebubiii npeamer «Xumus» obecreunBaeT (OPMHUPOBAHME CIEAYIOIUX OOLIMX
komnereHii PI'OC mno cneumanbHocTH IIpoM3BOACTBO W OOCTYKMBaHHE aBUAIIIOHHOM
TEXHUKHU:

OK 2. Hcnosib30BaTh COBpEMEHHbBIE CPe/CTBA IOMCKA, aHaIM3a U UHTepIpeTal i1
vHbopManu U UHPOPMALMOHHBIE TEXHOJIOTHUU /1J151 BBIIOJIHEHUS 3a,a4
npodeccuoHaIbHOM JiesITeJIbHOCTH;

OK 4. 3¢ dekTHBHO B3aMO/IeICTBOBATb U paboTaTh B KOJIJIEKTHBE U KOMaH/JIE;

KoHTpo:b 1 olieHKa pe3ybTaToB OCBOEHUS IIPeAMeTa OCYILIECTBISETCS MPENoiaBaTeIeM B
npolecce MPOBEAECHUS MPAKTUYECKUX 3aHATUH, B (hOpME YCTHOIO M MUCBMEHHOIO OMNpoca.
Texyuii KOHTPOJIb YCIIEBAEMOCTH OOYYaIOIIUXCA — OTO CHUCTEMaTHYeCKas OIleHKa 3HaHHMH,
YMEHHH, MPAKTUYECKOTO OMbITa 00YYAIOIINXCS B X0/1e U3yUYeHHs mpeameTa. TeKkyuuii KOHTpOJIb
YCIEBAaEMOCTH OCYULIECTBIIIETCS B BUJE BXOJHOTO KOHTPOJIS, ONEPATUBHOIO U CEMECTPOBOTO
KOHTpoJsl. OIlleHKa pe3yJabTaToB KOHTPOJS OCYILECTBISETCS MO MATHOAJUIBHOW CHCTEME.
[IpomexyTouHass arrecTaluss MO TpeaMeTy «XuMus» NOpeaycMoTpeHa B ¢opMme
QG hepeHIIMPOBAHHOTO 3a4eTa.

[IpomexxyTouHasi arTecTalusl MO TNpeAMETy «XUMHUS» TpeaycMoTpeHa B Qopme
¢ depeHIIMPOBAHHOTO 3a4eTa, KOTOPBIM MPOBOIUTCS B BUJI€ TECTUPOBAHHUS.



O0beM yueOHOro npeaMeTa U BU/bl Y4eOHOH padoThl

Bun yueOHoi padoTsl O0bem B yacax

O01bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOI TUCIUTLINHBI 78

B T.4. B opMe NIPaKTUYECKOH NOATOTOBKHU

B T. 4.:

TEOPETHUYECKOE 00yUCHUE 48

nabopaTopHble pabOTHI (eciu npedycmMompeHo) He npedycmompeio

MPAKTUYECKUE 3aHATHS (eCiu npedyCMOmpeHo) 26
KypcoBast paboTa (IIPOEKT) (eciu npedycmMompeHo 0Jis CNeYudibHOCMElL) He npedyCMoOmpeHo
2

KOHTPOJIbHAS paboTa (eciu npedycmompeHro)

Camocmosmenvras paboma He npedycmompero

Koncynomayuu He npedycMoOmpeHo

IIpomekyTouHas arrectanus B ¢popme nuddepeHIHPOBAHHOIO 3a4eTa 2

2. Conep:xanue ydueOHOro npeaMera « XuMUsDH)

BBenenue
Hay‘-IHI)IG METOAbI ITO3HAHUA BCUICCTB U XUMHWUYCCKUX siBJIEHUH. Poib OKCIICPUMCHTA U
TCOpHUU B XUMHHU. MOI[CJH/IpOBaHI/Ie XUMHUYCCKUX IMPOLECCOB. 3HaueHne XUMUHU IIpu OCBOCHHHU
npodeccuii CIIO u cnemmanprocTeld CIIO TexHHuUeckoro mnpodwiss MpodhecCHOHATHLHOTO
o0Opa3oBaHusl.

1. O0mas n HeOpraHu4ecKasi XuMust

1.1. OcHOBHbIE TOHATHSA U 3AKOHbI XUMHUH

OcHoBHble mOHATHS XuMUU. BemectBo. Atom. Mosnekyna. XUMHUYECKHH DJIEMEHT.
Annorponusi. Ilpocteie u ciioxkHBIE BemecTBa. KadecTBEHHBI M KOJIMYECTBEHHBIM COCTaB
BelIecTB. XUMHUECKHEe 3HaKU U (Hopmynbl. OTHOCUTENbHBIE aTOMHASI U MOJIEKYJIIpHAsh MaccChl.
KonnuectBo BemectBa. OCHOBHBIE 3aKOHBI XUMHH. CTEXHOMETpUsSA. 3aKOH COXPAHEHUs MacChl
BEUIECTB. 3aKOH ITOCTOSHCTBA COCTaBa BEUIECTB MOJEKYJSIPHOW CTPYKTYpbl. 3aKOH ABOrajapo u
CJIEICTBUSA U3 HEro. PacueTHbIE 3a/1a4M HA HAXOKJIEHUE OTHOCUTEIBHON MOJIEKYJISIPHOM MaccChl,
OIIpEIETICHUE MACCOBOM 101 XUMUUECKUX DJIEMEHTOB B CII0KHOM BELIECTBE.
Hemoncmpayuu: Mojenu atoMOB XMMHYECKUX DJIEMEHTOB. Mozenu MOJIEKYyll MpPOCThIX U
CIIOKHBIX BemecTB (mapoctepkHeBble U Ctioapra—bpurneba). Kosutekuus npocTeix Hu
CJIOKHBIX BellecTB. HekoTopble BemecTBa KonudecTBOM 1 Moib. Mojaenb MOJSIpHOTO o0beMa
ra3oB. Aytorponus pocdopa, Kuciopoaa, 010Ba.

1.2. Ilepnoanyeckuii 3axoH u Ilepnoanyeckas cucreMa XMMHYECKHX
sjaemMeHTOB /I. U. MeHaeneeBa U CTPOCHHE aTOMA

Ilepuognuecknit 3akon JI. M. MenneneeBa. Ortkpeitne JI. M. MenaeneeBsiM
[Tepmonnueckoro 3akona. llepmommyeckuii 3akoH B QopmymupoBke JI. M. MeHnneneena.
[lepmonnueckass Tabnuia XUMHUYECKUX OJEMEHTOB — rpaduyeckoe OoToOpakeHue
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nepuoandeckoro 3akoHa. CTpyKTypa MepruoOINYECKON TaOJIUIIBI: TTEPHOIbI (MaJibie W OOJIBIINE),
rpynmnsl (rnaBHast U mobounas). Ctpoenue atoma u Ilepuoanyeckuii 3akon /I. . Menneneesa.
ATOM — cnoxkHast yacTuua. Sapo (MpoTOHBI U HEUTPOHBI) U NEKTPOHHAST 0000uKa. M30TOMBI.
CrpoeHre HIEKTPOHHBIX O0OJOYEK aTOMOB OJJIEMEHTOB MajblXx mepuonoB. OcobeHHOCTH
CTPOCHHUSI DJIEKTPOHHBIX O0OJIOYEK aTOMOB JJIEMEHTOB OOJBIINX MNEPUOJOB (NMEPEXOIHBIX
anemMeHToB). llonstne 00 opOutamsax. s-, p- u d-opOutamu. DIEKTPOHHbIE KOH(PHUTYpaIHU
aTOMOB XHMHYECKHX dJieMeHTOB. CoBpemeHHas ¢opmyinpoBka Ileproguueckoro 3akoHa.
3nauenue [lepuonuyeckoro 3akona u Ilepuoauueckoil cucreMsl XumMuueckux anemenTos J1. U.
Menpeneesa ais pa3BUTUS HAYKH U TIOHUMAHUS XUMHUYECKON KapTHHbBI MUpA.

Jemoncmpayuu: Paznmmanasie popmel [leproaudeckoil cucTeMbl XUMUYECKUX deMeHToB J]. .
MenneneeBa. JluHamuueckue TaOIUIBl A MojenupoBaHus Ileproanyeckol CHCTEMBI.
DneKTpHu3anus Tell U UX B3aUMO/ICHCTBHUE.

Jlabopamopuwtit onvim: MonenupoBanue noctpoeHus [lepuoandeckoil TabIUIBI XUMUYECKUX
3JIEMEHTOB.

Ilpakmuueckoe 3anamue: CTpoeHUe aToma.

1.3. CTpoenmne BemecTBa

HNonnas xumuyeckass cBa3b. KaTuoHbl, uX 00pa3oBaHHME U3 aTOMOB B pe3yJbTaTe
nporecca OKHCICHHs. AHHOHBI, WX OOpa3oBaHHME M3 aTOMOB B pe3yjibTaTe Ipolecca
BOCCTaHOBJEHMs. VOHHas CBsI3b Kak CBA3b MEXJIy KaTHOHAMM M aHUOHAMHU 3a CueT
AJIEKTpOCTaTUYeCKOro mnputsbkeHus. Kiaccuukanuss MOHOB: 1O COCTaBy, 3HaKy 3apsja,
HAJIMYUIO TUJpaTHOM o0onouku. MoHHble kpuctamnumueckue pemieTkd. CBONCTBA BEIIECTB C
VMOHHBIM THUIIOM KpHUCTaNIMYeCKOW pemieTku. KoBajleHTHass XuUMHuYecKas CBs3b. MexaHU3M
o0Opa3oBaHus KOBaJIEHTHOMN CBS3U (oOMeHHBII u JIOHOPHO-aKLIENITOPHBIH).
OneKkTpooTpuLaTebHOCTh. KoBanleHTHbIE MOJspHAas U HemojspHas cBs3u. KpaTHocTh
KOBAJEHTHOM CBsI3U. MOJIeKyJsIpHbIE W aTOMHbIE KpHUcTauinueckue pemietku. CBoiicTBa
BEIIECTB C MOJEKYJISAPHbIMA U AaTOMHBIMU KPUCTAIUIMYECKMMHM pelieTkamu. MeTammudeckas
CBs3b. MeTaminyeckass KpUCTAUIMUECKas pelleTka M MeTajuInyeckass XHMHYecKas CBS3b.
®usnyeckue CBOICTBA METAIOB. ATperaTHble COCTOSHHS BEIIECTB W BOJOPOJHAs CBS3b.
TBepaoe, kuakoe M razoo0pa3Hoe COCTOsIHMA BemiecTB. Ilepexon BemiecTBa M3 OJHOTO
arperaTHoro COCTOsIHUSA B Apyroe. Bomopoanas cBs3p. Yuctsle BeniectBa u cMmecu. [lonstue o
cMmecu BeulecTB. ['omoreHHsle U rereporeHHble cmecu. CocTtaB cMeceil: 0ObeMHas U MaccoBast
JI0OJI1 KOMIIOHEHTOB CMECH, MaccoBas A0jis npumecei. JucnepcHele cucremsl. llonarne o
nucriepcHoil cucteme. JlucnepcHas dasa u aucnepcuonHas cpena. Kimaccugukanus 1ucnepcHbIX
cucteM. [loHATHE O KOJIIONIHBIX CUCTEMAX.
Hemoncmpayuu: MoJens KpUCTANINYECKOH pelieTky xjaopuaa HaTpusi. OOpa31sl MUHEPAJIoB C
MOHHOM KPUCTAJUIMYECKON PEIIeTKOM: KalbIUuTa, ranuta. Moaelu KpUCTaNIMYEeCKUX PEIIeTOK
«cyxoro npaa» (Wau iona), anmMasa, rpadura (vwin kBapia). [Ipubopsl Ha KUIKUX KpUCTaUIax.
OO0pa3iibl pa3aTUYHBIX TUCTIEPCHBIX CUCTEM: IMYJIbCHM, CYyCIIEH3UN, adpo30Jiei, reieil u 30JeH.
Koarymsuus. Cunepesuc. Opdext Tungans.
Jlabopamopnvie onvimoi: [IpurotoBnenue cycneH3un kapooHarta Kaiblus B Boje. [lomyuenue
AMYJILCUU MOTOPHOTO Macia. O3HaKOMIIEHHE CO CBOMCTBAMH JTUCIEPCHBIX CUCTEM.
Ilpakmuueckoe 3anamue: Buibl XUMHUYECKOI CBSI3H.

1.4. Bona. PacTBOpbI. DIeKTPOIUTHYECKAS T CCOLUALIHSA
Bopma. PactBopbl. PactBopenue. Boma kak pactBoputTens. PacTBOPMMOCTH BELIECTB.
Haceoiiennble, HEHACHIIEHHBIE, MEPECHIIEHHBIE PACTBOPBI. 3aBUCHUMOCTb PAaCTBOPUMOCTHU
ra3oB, JKUJAKOCTEH ¥ TBEPABIX BEIIECTB OT pa3idudHbIX (GakTopoB. MaccoBas [ons
PacTBOPEHHOT'O BELIECTBA. DJIEKTPOIUTHYECKAsT TUCCOLUALUA. DIEKTPOIUTHl U HEIJIEKTPOUTHI.
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OJIEKTpONUTHYECKass Jauccouuanus. MexaHu3Mbl SJIEKTPOJMTHYECKOM JUCCOLMALUU s
BEILECTB C Pa3IMYHBIMHU TUIIAMU XUMHYECKOM CBs3U. ['MapaTupoBaHHbIE U HETUIPATUPOBAHHbBIC
uoHbl. CTeneHb AIIEKTPONIUTHYECKON auccoumanuu. CHIbHBIE W CJIa0ble  BJIEKTPOJIUTHI
OcHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOIUTHUECKOM nrucconranun. KnuciaoTel, OCHOBaHUS U COJU
KaK JJIEKTPOJIUTHL.

Jlemoncmpayuu: PactBopuMocTh BemecTB B Boje. CoOupaHue ra3oB METOJOM BBITCCHCHHSI
BOJIbl. PacTBOpeHue B BOJIE CEPHOM KUCIOTHI U cojield aMMOHMs. OOpa3ipl KpUCTAIIIOTHIPATOB.
N3roroiieHne runcoBoi NoBs3ku. VcnpiTaHue pacCTBOPOB JIEKTPOJIUTOB M HEJIEKTPOJIUTOB HA
IpeIMeT AMCCOLHMAlMKU. 3aBUCUMOCTb CTENEHHM 3JIEKTPOJIUTHUECKON AMCCOLMAlMM YKCYCHOM
KHCJIOTHl OT paz0aBiieHUs] pacTBopa. J[BMXKEHHE OKpAIIEHHBIX MOHOB B DJIEKTPUYECKOM IIOJIE.
[TpuroroBneHue KECTKON BOJABI U yCTpaHEHUE ee jkecTKocTH. MonuTsl. OOpa3iisl MUHEPATIbHBIX
BOJ| pa3JIMYHOIO Ha3HAYEHMUS.

Ilpakmuueckoe 3anamue: IIpuroroBieHue pacTBOpa 3aJaHHOM KOHIEHTpauuu. Peakuuun
MOHHOT'O OOMEHa.

1.5. Knaccupukanusi HeOpraHuyeCKuX coeJMHEHNd ¥ UX CBOIiCTBA

Kucnors! u ux cBoiicTBa. KHCIOTHI KaK 3JIEKTPOIUTHI, HX KIACCUPHUKAIHS 10 Pa3THIHBIM
npu3HakaM. XMMHUYECKHUE CBOMCTBA KUCIOT B CBETE TEOPUU DJIEKTPOIUTHUECKON IHUCCOLMALINU.
Oco0eHHOCTH B3aMMOJICUCTBUSI KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT C METaJlJIaMHu.
OcHOBHBIE CIOCOOBI TOJNy4eHHUS] KHCIOThI. OCHOBaHMST W HUX CBoMcTBa. OCHOBaHHS Kak
DIIEKTPOJIUTHL, HMX KIaCCU(PUKAIMSA 110 pa3IMYHBIM IPHU3HAKaM. XHUMHUYECKHE CBOMCTBa
OCHOBaHUM B CBETE TEOPUU DJIEKTPOJUTHUECKON IuccoLMalnU. Pa3noxkeHne HepacTBOPUMBIX B
Bojic ocHOBaHMU. OCHOBHBIE CITOCOOBI Mmoy4eHuss ocHoBaHuU. Conn M ux cBoiicTBa. Conmn Kak
anekTpoiuThl. Colin cpeaHue, KUCIbIE M OCHOBHBIC. XMMHUUYECKHE CBOMCTBA COJIEM B CBETE
TEOPUHU DJIEKTPOJUTHUECKON aucconuanuu. CrocoObl mosiydyeHus coisedl. ['maponus coseil.
Okcuapl u ux cBoiictBa. ComneobOpasyomue u HecosneoOpasyromue OKcuabl. (OCHOBHBIE,
aM(pOTepHBIE U KHUCIOTHBIE OKCHUJBI. 3aBUCHMOCTh XapaKTepa OKCHIa OT CTENEHU OKHUCIICHUS
oOpa3yroniero ero Metauia. XUMHYECKUEe CBOMCTBa OKcu0B. [lonydueHrne okCcuaoB.
Hemoncmpayuu: B3auMoneicTBue a30THOM U KOHLEHTPUPOBAHHOM CEPHOM KHUCIOT C
metayuiamu. ['openue ¢ocdopa u pacTBopeHue mNpoaykra ropeHus B Boje. Ilomyuenue u
cBoiicTBa amdorepHOoro ruapokcuaa. Heobparumerit runponu3 kapOuga xanbius. OOpaTUMBIN
TUIPOJIN3 COJIEN PA3JIMYHOTO TUIIA.
Jlabopamopnuvie onvimpl: VicribiTaHWe pacTBOPOB KHUCIOT HMHIAUMKaTopamu. Bzammonelicteue
METAJUIOB C KHUCJIOTaMH. B3aumonelcTBHE KUCIOT C OKCHAAMHM MeTauioB. B3aumopeiicTeue
KHCJIOT ¢ OCHOBaHUsSIMH. B3aumopeiicTBue KUCIOT ¢ coisiMu. VcnbiTaHne pacTBOpPOB LIENOYEH
WHIUKaTopamu. B3aumoneiicTBue menoden ¢ consiMu. PaszioxkeHne HepacTBOPUMBIX OCHOBAaHUM.
B3aumoneicteue coneil ¢ Metaiuiamu. Bzanmoneinctsue coseut Apyr ¢ apyrom. I'maponus coneit
Pa3IUYHOrO THIA.
Ilpakmuueckoe 3anamue: I'eHeTHUECKas CBA3b MEXKIY KJIacCaMU HEOPTaHUYECKUX COETMHEHUIN

1.6. Xumuyeckue peakumu

Krnaccudukanusa xumudeckux peakiuil. Peakium coegnuHeHus, pa3ioxKeHus, 3aMeIleHus,
oOmena. Karanutuueckue peakuuu. OOpaTtuMble M HeoOpaTUMble peakluH. ['OMOTeHHbIE U
TEeTEPOTeHHBIE PEAKIIUU. DK30TEPMUUYECKUE M DHAOTEPMHUYECKHE peakmuu. TeruioBoi sddext
XUMHUYECKHX peakuui. Tepmoxumuueckue ypaBHEHHS. OKHCIUTEIbHO-BOCCTAaHOBHUTEIbHBIE
peakiuu. Crenenpb okuciaeHus. OKUCIUTENb U BOCCTaHOBJIEHHE. BoccTaHOBUTEND M OKUCIICHHUE.
Meton  anekTpoHHOro — OanaHca  AJii COCTABJIEHUSI ~ YpPaBHEHUHW  OKUCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX peakuui. CKOpocTh XuMu4ecKux peakuuid. [lonstme o ckxopoctu
XUMHUYECKHX peakiii. 3aBUCUMOCTb CKOPOCTH XMMUYECKUX PEAKIMNA OT Pa3InYHbIX (PAKTOPOB:
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NPUPOJBl  PEArHpyrOUIMX BEIIECTB, WX KOHUEHTpAalUd, TEMIIepaTypbl, IOBEPXHOCTU
COTPUKOCHOBEHMSI M UCIOJb30BaHUS Kartamu3aTopoB. OOpaTUMOCTh XUMHUYECKUX PEaKIIHiA.
OO6parumMbie 1 HEOOpaTUMBIEC PeakUU. XUMHUYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIICHUS.
Jemoncmpayuu: Ipumepsl HEOOPATUMBIX PEaKI, HAYIIUX ¢ 00Pa30BAHUEM OCAJIKa, T'a3a UK
BO/Ibl. 3aBUCUMOCTb CKOPOCTH PEAKLMM OT IIPUPOJIbI pearupyomux BemecTs. Bzaumoneicraue
pPacTBOPOB CEPHOW KHUCIIOTHI C PACTBOpAMH THOCYJb(aTra HATpHUs Pa3IMYHONW KOHIEHTPAIUU U
TeMneparypbl. Mojenb KHUIALIETO cJ0sl. 3aBUCHUMOCTb CKOPOCTH XMMMUYECKON peakluu OT
IPUCYTCTBUSl KaTalu3aropa Ha IPUMEpPE pasoKEHUs IEpOKCHIa BOJOpPOJAa C IOMOILBIO
JMOKCH/Ia MapraHia 1 karanasbl. Mozens anekTponausepa. Mozenb 3JeKTPOIU3HON BaHHbI IS
NOJTy4YEHUs aNIOMUHMSL. Mo/ieb KOJIOHHBI CUHTE3a aMMHUaKa.
Jlabopamopnvie onvimobi: Peakuys 3aMelIeHUs] MEU JKEJIE30M B paCTBOPE MEIHOIO Kylopoca.
Peakuuu, wuaymme c¢ oOpa3oBaHHMEM OcCajka, Ta3a WIM BOAbL. 3aBHCUMOCTh CKOPOCTH
B3aUMOJICUCTBUSL COJISTHOM KHUCIOTHI C METAJLIaMU OT UX HPUPOJbL. 3aBUCHUMOCTb CKOPOCTH
B3aUMOJICMCTBUSL IIUHKA C COJSHOM KHUCJIOTOM OT €€ KOHILIEHTPalMHU. 3aBUCUMOCTb CKOPOCTH
B3auMoieiicTBus okcuaa meau (1) ¢ cepHoit KUCIOTON OT TEMIIEpaTyPHI.
1.7. MeTaJu1bl 1 HEMETAJLIbI

Metamnbsl. OcoOEHHOCTH CTPOEHHUSI aTOMOB U KpHUCTAUIOB. (DU3NYECKHE CBOMCTBA
metaisioB. Kriaccudukanuss MeTayuioB MO pa3iMYHbIM MpH3HAKaM. XHUMUYECKHE CBOMNCTBA
METAJIJIOB. DIEKTPOXUMHUYECKUI psAd HampsHkeHUil wmertamuioB. Meramiotepmusa. OOmue
crocoObl  moiyuyeHuss — merayuioB.  [lomstue o merammypruu.  [lupomerammyprus,
TUAPOMETAIUTYpPIrUsl U 3iekTpoMmeTtainyprus. CrutaBel uepHble M LBeTHblE. [IpuMeHneHue
metaisioB. Hemeramnsl. OcoOEHHOCTH CTpOEHUS aTOMOB. HeMeTainsl — MpoCThie BEIIECTBA.
3aBUCHUMOCTh CBOMCTB TaJIOTEHOB OT UX TIOJOXEHUS B IEPUOJUYECKOM CHCTEME.
OxucnuTeNbHbIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAIJIOB B 3aBUCUMOCTH OT UX TOJIOKEHUS
B PsIly DJIEKTPOOTPULIATENIbHOCTH. [IpuMeHeHe HEMEeTaIlIOB.
Jemoncmpayuu: Konnexuust MmetauioB. BzaumoselicTBre MeTaioB ¢ HeMeTauiaMu (kelesa,
LIMHKA U QJTIOMUHUS C CEPOH, alIFOMUHHUS C HOJ0M, CYPbMBI C XJIOPOM, TOPEHHE JKEJIE3a B XJIOPE).
[I'openue metamioB. Amtomunorepmusi. Kosiekius HemeramioB. ['opeHrne HeMeTamuioB (Cephl,
docdopa, yris). BeiTecHeHHe MeHee aKTHBHBIX TajOr€éHOB M3 PAacTBOPOB WX coJiei Ooree
AKTUBHBIMHU TrajloreHaMu. Mojienb MPOMBIIIJICHHOW YCTaHOBKH Ul IPOU3BOJICTBA CEPHOM
KUCIOThl. Mojens mneun ans oOxkura wusBecTHsKa. Kosuteknuu OpOoAyKIMN CHUIMKATHON
IIPOMBIIIIEHHOCTH (cTekna, papdopa, pasHca, IeMEHTa pa3InYHbIX MApOK U JIp.).
Jlabopamopnvie onvimpi: 3akanka U OTIyCK cTaqu. O3HAaKOMIJIEHHE CO CTPYKTypaMH CEpOro U
6enoro uyryHa. PacrnozHaBaHue pya xenesa.
Ilpakmuueckue 3anamua: llonydeHue, coOupaHHe M pacHo3HaBaHUE Ta3oB. PerieHue
HKCIIEPUMEHTAIIbHBIX 3a/1a4.

2. Oprannyeckasi XuMus

2.1. OcHOBHBbIE NOHSTUS OPrAHNYECKONH XMMHUH U TeOPHs CTPOEHHSA
OpPraHUuYecKUX COeJUHEHU I

[Ipeamer opranudeckoil xumuu. I[IpuponHBIE, HCKYCCTBEHHBIE M CHHTETHYECKHE
oprannyeckue BemecrBa. (CpaBHEHME OpPraHMYECKHX BEIIECTB C  HEOPraHUYECKHMH.
BaneHTHOCTE. XMMHMUYECKOE CTPOEHME KaK IOPSAOK COEIMHEHHS aTOMOB B MOJEKYJBI I10
BAJICHTHOCTH. TeopHsi CTpoeHUs opraHudeckux coeauHeHud A. M. bytiepoBa. OCHOBHBbIE
MOJIO’KEHUS TEOPUU XUMHUYECKOro crpoeHusi. Mzomepus u uzomepsl. Xumuueckue GopMmyisl U
MOJIEIM MOJIEKYJl B opranndecko xumuu. Kiaccubukanus oOpraHMYECKUX BEIIECTB.
Knaccugukaius BemecTs Mo CTPOCHUIO YIIIEPOAHOIO CKeNeTa M HAJMYUI0 (YHKLIMOHAIbHBIX
rpynn. ['omonoru u romonorus. Hayana nomenknatypsl IUPAC. Knaccudukanus peakuuii B
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opranuueckoil xumuu. Peakuum npucoeauHeHus (TUAPUPOBAHUSA, TaJOTCHUPOBAHUS,
THAPOTrajJoOreHUPOBaHUS, TUAPATALIAHN). Peakiuun OTILECIIICHUS (meruapupoBaHus,
JETUIpOorajloreHUpPOBaHus, Aeruaparanun). Peakunn 3amemenus. Peakiuu nsomepusanuu.
Jemoncmpayuu: Monenu MOJNEKYJ TOMOJONOB M HM30MEPOB OPraHMYECKUX COCIUHEHUM.
KauectBeHHOE OOHapy)KeHUE YIJIepoJa, BOJOPOAAa U XJIOpa B MOJIEKYJaX OpPraHMYECKHX
COEMHECHUM.

Jlabopamopnuwtii onvim: VI3rOTOBIICHUE MOJEIIEN MOJIEKYJI OPraHUYECKUX BEILIECTB.

2.2. Yrj1eBoa0poabl U UX NPUPOJIHbIE HCTOYHUKH

AnkaHbpl. AJIKaHbl: TOMOJOIMYECKMM psJl, H30MEpUs M HOMEHKJIATypa aJKaHOB.
XUMHUECKHE CBOMCTBA aJKaHOB (METaHa, »3TaHa): TOpPEHHE, 3aMeIleHHe, pPa3JIoKEHHeE,
neruapupoBanue. [IpuMeHeHne alkaHOB Ha OCHOBE CBOMCTB. AJIKEHBI. DTHIIEH, €ro MOJyYeHHe
(IeruapupoBaHUEM 3TaHA, IeNOIMMEepHU3ael Noau3TIIeHa). 'oMonorudeckuii psiz, u3oMepus,
HOMEHKJIaTypa aJIKeHOB. XMMHYECKHE CBOMCTBA 3TWJIEHA: TOPEHHUE, KaYeCTBEHHbIE PEaKLUU
(oOecuBeunBaHue OpOMHOM BOABI M pacTBOpa I€pMaHraHaTa Kauus), TIUIpaTaius,
nonumepuszanus. I[IpuMmeneHue >TuiaeHa Ha OCHOBE CBOWMCTB. JlueHbl M Kayuyku. IlonsTue o
JMeHaX KaK YIIeBOJOPOAax C ABYMs JBOHHBIMHU CBs3siMH. CONpsKEHHBIC AUEHBI. XUMUYECKHE
cBoiicTBa OyTtanueHa-1,3 u m3ompeHa: oOecrBeyMBaHHE OPOMHON BOJABI M MOJMMEPHU3AIMS B
Kayuyku. HatypanbHblil U cuHTeTHYECKHE KaydyKd. Pe3nHa. AnkuHbl. AnieTuiieH. XUMHUECKHUe
CBOMCTBa  alleTWJIEHA: TOpeHue, oOeclBeUMBaHWE OpOMHOW  BOABI, MPUCOEIUHEHUMN
XJIOpOBOJIOpPOIa U ruapaTtauus. [I[puMeHeHrne aneTuieHa Ha OCHOBE CBOMCTB. MeEKKIaccoBast
u3oMepHs ¢ ankagueHaMmu. Apensl. benszon. XuMudeckue cBoiicTBa O€H3071a: TOPEHUE, PEaKLIuU
3aMenieHust (rajJoreHupoBaHue, HuTpoBaHue). lIpumenenne OeH305la Ha OCHOBE CBOMCTB.
[TpuponHble MCTOUYHMKM YIieBOAOpoAoB. IIpuponHblil ras: cocraB, NPUMEHEHHE B KayecTBE
tornBa. Hegts. Cocra u nmepepabotka Heptu. [leperonka nvedru. HedrenpomykTsr.
Jemoncmpayuu: l'opeHue MeTaHa, O3TWieHa, aueruiaeHa. OTHOLIEHHME MeTaHa, 3TUJICHA,
arieTuseHa U OeH30J1a K pacTBOpaM IepMaHraHaTta Kanus u OpoMHoii Boje. [lomyuenue stunena
peakuuen neruapaTallMy 3TaHONIa, aleTHieHa — THAPOIM30M KapOuja Kaiblus. PasnoxeHue
KayuyyKa IpU HarpeBaHUH, UCTIBITAHUE MPOAYKTOB pasokKeHUs Ha HenmpeaenbHocTh. Komtekuus
oOpasuoB Hedptm u HedrempoaykroB. Komnekums «KameHHBI# yroip #  IPOAYKIUS
KOKCOXMMHYECKOTO MPOU3BOACTBAY.
Jlabopamopnuie onvimor: O3HAKOMIIEHHE C KOJUIEKIMEH 0Opa3loB HEPTH U HPOAYKTOB €€
nepepaboTku. O3HaKOMJIEHHE C KOJUIEKIIUEeH KaydyKoB U 00pa3liaMu U3/1€IUN U3 PEe3UHBIL.
Ilpakmuueckoe 3amnamue: IlonydeHue STWIEHA W M3y4EHUE €ro CBOMCTB ['eHeTmyeckas
B3aMMOCBSI3b MEX/1y OCHOBHBIMHU KJIacCaMH yTJIE€BOJOPOIOB.

2.3. Kucaopoacoaep:kamue opraHudeckue coeIMHeHust

Cnuptel. [lonydyenue »sTaHona OpOXEHHMEM TJIOKO3bl M TUApaTaluedl ASTHIICHA.
[MuapokcunpHas rpymnma kak GyHKIHoHaIbHas. [IoHsATHE 0 TPeNeNbHBIX OJJHOATOMHBIX CIIUPTAaX.
XUMHYECKUE CBOMCTBA STaHOJIA: B3aUMOJICMCTBHE C HATpueMm, OOpa3oBaHHE MPOCTHIX U
CIIOXKHBIX 3(QUPOB, OKHCIeHHME B anpjeruj. [IpumeHeHHe 3TaHONAa HA OCHOBE CBOWCTB.
AJIKOroJin3M, €ro MoCieACTBUs ISl OpraHu3Ma 4YelloBeKa U MpeAynpexiaeHue. [ nuiepun kak
MpEACTaBUTEIbL MHOTOATOMHBIX CHUPTOB. KauecTBeHHas peaklydss HA MHOTOATOMHBIE CIUPTBHIL.
[Tpumenenue rnunepuna. Oenon. dusnueckue U XUMHUYECKUE CBOHCTBa (eHona. Bzammuoe
BIUSHUE aTOMOB B MoIleKysie (heHosa: B3aMMOJCHCTBHE C TUAPOKCHUIOM HATpUS U a30THOU
kucnotoil. [Ipumenenue Qenoma Ha ocHOBe CBOWCTB. Amnbaeruipl. [loHsATHE 00 ampaeruaax.
AnpaeruanHas rpynmna kak (yHKupoHanbHas. dopmanpaerus W ero CBOMCTBA: OKUCICHHE B
COOTBETCTBYIOILIYIO KHCIIOTY, BOCCTAHOBJIIEHHME B COOTBETCTBYHOUMK crnupT. IlomyueHue
aNbJIETHIOB OKUCIICHHUEM COOTBETCTBYIOIINX CUPTOB. [IprMeHeHne ¢opmanbieruia Ha OCHOBE
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ero cBoricTB. KapOoHoBeie kuciaoThl. [loHsTHE 0 KapOOHOBBIX KHUCTO0TaxX. KapOokcunpHas rpymmna
Kak (yHKIMOHAJbHAsA. [ OMOJIOTHUECKUI pAI MPEAeTbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tonyyenne kapOOHOBBIX KHCIIOT OKHCIEHHUEM ajibJETHIOB. XMMHUYECKHE CBOWCTBA YKCYCHOH
KHACJIOTHI: OOIIME CBOWCTBA C MHHEPAIbHBIMU KHCIOTAaMH U PpEaKIUs dSTepUPHUKAIHH.
IIpuMeHeHne YKCYCHOM KHUCJIOTBI Ha OCHOBE CBOMCTB. BpICIINE JKMpHBIE KHUCIOTBI HAa IPUMEpe
NATBMUTUHOBOW U cTeapuHOBOW. CroxHbIe 3GUpbl U KUpbl. [lodydeHne CIOXKHBIX 3PHUpPOB
peakuueit drepudukanyu. CioxHble d3UPHl B IPUPOJE, UX 3HaYeHHE. [IpruMeHeHne ClIoXHbIX
3(pHUpOB HA OCHOBE CBOMCTB. JKupbl Kak cinoxHble 3¢upsl. Knaccudukanms xupoB. XuMHUECKUE
CBOICTBa >KMPOB: TMJAPOJIU3 U THAPUPOBAHME KUIKUX KUPOB. [IpMeHEeHHE )KUPOB Ha OCHOBE
cBOMcTB. Mputa. YrneBoabl. YTJIEBOIBI, WX KilaccH(PHKAIMSA: MOHOCaxXapuabl (TIIOKO3a,
dpykTo3a), Aucaxapuabl (caxaposa) M MOJHcaxapuabl (Kpaxmana U Ieiutonos3a). [mokoza —
BEIIIECTBO C JIBOMCTBEHHOW (PYHKIIMEH — adbJICTHAOCITUPT. XUMHUYECKHUE CBOMCTBA TIIFOKO3HI:
OKHUCJICHHE B TJIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COpPOUT, CIHUPTOBOE OpOKEHHUE.
[IpuMeHeHre TI0KO3bl HA OCHOBE CBOMCTB. 3HAUEHUE YIJVIEBOJOB B JKUBOW IPHUPOAE W KUZHU
yenoBeka. [loHsTme 0 peakuusAx NOJMKOHJIECHCAIMM M THUAPOJIM3a Ha  MpUMeEpe
B3aUMOINPEBPALLECHUN: TIIOKO03a <> MOJIMCAXapH/I.

Jemoncmpayuu: Oxucnenue crnupra B anbaeruj. KauecTBeHHble peaklMd HA MHOIOATOMHBIE
cnupthl. PacTBopuMocTh (QeHora B BOoAe NpU OOBIYHONM TeMmIepaType W HarpeBaHUU.
KauectBennsle peakuuu Ha ¢eHon. Peakius cepeOpsHOro 3epkajia aibJETHA0B M TIIOKO3BI.
OxkucneHue anpJIeruioB W TJIIOKO3bI B KHUCIOTY C Tmomolnsio ruapokcuaa wmenu (II).
KauectBennas peakuus Ha Kkpaxmai. Kosiekmus spupHbix maces.

Jlabopamopuwvie onvimel: PacTBOpeHHUE TIIMLIEPUHA B BOJE U B3aMMOJIEUCTBUE C THAPOKCUIOM
meau (II). CoiicTBa yKCYCHOW KHCIOTHI, OOIIME CO CBOMCTBAMU MHUHEPAIbHBIX KHCIIOT.
Jloka3aTenbCTBO HEIpPENEIbHOr0 XapakTepa JKUIKOTOo Xupa. B3aumoneicTBue INIOKO3bBI U
caxaposbl ¢ runpokcuom meau (II). KauectBennas peakuust Ha Kpaxmai.

Ilpakmuueckue 3anamusa: KapOOHOBbIE KHUCIOTHI, UX CBOMCTBa. ['eHeTmueckas B3aMMOCBA3b
MEXJly OCHOBHBIMHU KJIaCCaMH KHCJIOPOACOAEPKAIIUX COSTUHEHUMN.

2.4. A3oTcoaep:xkamue oprannieckue coequHenns. lonumepsi

Amunbl. Tlonstue o0 amuHax. AnudaThuueckue amMHuHBL, HX Kilaccuukamus u
HOMEHKJIaTypa. AHUJIMH KaK OpraHnyeckoe ocHoBaHue. [lomydenne aHuIMHA U3 HUTPOOEH30Ia.
[IpuMeHeHre aHWIMHA HA OCHOBE CBOMCTB. AMHUHOKHCIOTBL. AMUHOKHUCIOTHI Kak aMm(poTepHbIe
TU(GYHKIIMOHATBHBIE OpPraHUYECKHWE COEAMHEHMs. XHUMHUYECKHEe CBOHCTBA aMHUHOKHUCIIOT:
B3aMMOJICHCTBHE C MIENIOYaMU, KUCIOTaMU U JAPYT C APYroM (peakuus IMOJUKOHICHCAIINH).
[lentuaHas cBs3b W monunentuabpl. [I[puMeHeHne aMHUHOKHMCIOT Ha OCHOBE CBOMCTB. benkwu.
[lepBuuHas, BTOpHYHAs, TPETHUYHAs CTPYKTYphl OenkoB. XHMHUYECKHE CBOWCTBAa OEJIKOB:
ropeHue, JeHaTypalus, THAPOIU3, IIBETHbIC peakiuu. buonornueckue GyHKIIMN OETKOB.
Hemoncmpayuu: B3anMoJelCTBUE aMMHAKa M aHWJIWMHA C COJISTHOM KHUCIOTOW. Peakius
aHWIMHA ¢ OpoMHOM BOJOM. [okazaTenbcTBO Hanmuuusi (YHKIIMOHAJIBHBIX TPYIIT B pacTBOpax
aMUHOKHCIIOT. PacTBopenue u ocaxaenue 0enkoB. [[BeTHbIe peakiiuu OEIKoB.
Jlabopamopusie onvimbi: PactBopenue OenkoB B Bojae. OOHapykeHHE OCIKOB B MOJIOKE W
MsICHOM OyiboHE. JleHaTyparusi pacTBopa Oenka KyprHHOTO SiIla CIIUPTOM, PACTBOPAMH COJIEH
TSDKEITBIX METAJUIOB U MPU HArPEBaHUH.
Ilpakmuueckue 3anamusa: PemeHue -HKCIEPUMEHTANBHBIX 3a7a4 Ha HICHTH(PUKAINIO
OpraHWYecKux coenuHeHni. [lenarypanms Oenka. [{BeTHbIe peakiiuu OEIKoB.

2.5. llotumepsl
[Tomumepsl. benku u monucaxapuabl Kak Ouononumepsl. Ilmactmaccel. Ilomydenue
NOJMMEPOB  peakiyed MOJUMEepU3alui M IOJMKOHJAEHCAlMu. TepMoIulacTHUHBIE U
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TepMOpeakTHBHbIE IacTMaccel. [IpencraBurenn 1nactmace. IlpumeHeHue miiacTMacc.
BOJIOKHa, ux KHaCCI/I(bI/IKaLII/I}I. HonyquHe BOJIOKOH. OTI[GJIBHBIG NpeACTABUTCIIMN XUMUYCCKUX
BOJIOKOH.

Jemoncmpayuu: I'opeHre NITUYBETO NIEPA U IIEPCTIHOW HUTH.

Ilpakmuueckue 3anamus: PacriozHaBaHHUE IUIACTMACC U BOJIOKOH.
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3. TemaTuueckuii m1aH yued0HOro npeamMera « XuMHsh)

HauMenoBanue
pa3aeyioB U TeM

Conep:kanue y4eOHOro MaTepuasa u GopMbl OPraHU3aUNH AeATEIbHOCTH
o0yJaommxcs

O0beM

B Hacax

JInunocTHbIE
pe3yabTaThl

BBEJEHUE. OBIIASA U HEOPI'TAHUYECKAS XUMMUAIL.

Tema 1.1 OcHoBHBIE
HOHATHSA M 3aKOHBI

Coneprkanue y4eOHOro MaTepuaia

1. Hay‘IHLIe MCTOJbI ITIO3HAaHMA BCIICCTB U XUMHWYCCKHUX saBieHnii. Pons OKCIICPUMCHTA U

JIP 8, JIP 20, JIP

XUMHUH.
TEOPUH B XUMUHU. MOJIEIMPOBAHNE XUMUYECKHUX ITPOLIECCOB. 22, JIP 26, JIP 32
2.OCHOBHBIC TTOHITUS U 3aKOHBI XHUMUH. OK2,0K 4

Tema 1.2 Copep:xanue yueOHOro MaTepuana

[Iepuoanueckuii 3aKoH, — =
1.Ilepnonnuecknii 3akon [I.11. MenaeneeBa. CTpoeHHE aTOMa U IEPUOTNICCKAN 3aKOH JIP 8, JIP 20, JIP

[Tepuoanueckas

CUCTEMA XUMHYECKUX
3JIEMEHTOB
J.M.Menneneena.
Crtpoenue aToma.

J.W. Menneneena.

B tom YHUCJIC, NPAKTUYCCKUX 3aHATHH U Ha60paTOpHBIX pa60T

1. Crpoenue aroma.

22, JIP 26, JIP 32
OK2, OK 4

Tema 1.3 Ctpoenue
BEILIECTBA.

Copepxanne yueOHOTO MaTepHana

ArperaTHble COCTOSTHUS BenecTB. YucThie BelecTBa U cMecu. JlucrepcHble CUCTEMBI.

B tom YHUCJIC, NPAKTHYCCKUX 3aHATHH U J'Ia60paTOpHLIX pa60T

1. Buasl XMUMHUYECKOH CBSI3H.

JIP 8, JIP 20, JIP
22, JIP 26, JIP 32

OK2, OK 4

Tema 1.4

Coneprxanne yu4eOHOT0 MaTeprana
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Bopna. PactBopsl.

Bopa. Pacteopsl. PacTBOpenue.

JIP 8, JIP 20, JIP

DIeKTPOIUTHYCCKAs DIIEKTPOIMUTEI U HEDNIEKTPOIMTHL. DIEKTPOIUTHYECKAs IUCCOLUAalys. Peakiiuu HOHHOTO 22, JIP 26, JIP 32
IACCOIIAAINS.
OGMCHa. _ OKZ, OK 4
B ToM yncne, mpakTUYeCKHX 3aHATHH U JIAOOPATOPHBIX pabOT
1. ITpuroroBiieHue pacTBopa 3aJJaHHOW KOHLEHTPALIUY.
Tema 1.5 Copepxanue yueOHOro MaTepuana JP 8, JIP 20, JIP
Knaccudukamms - — 22, JIP 26, JIP 32
HEOPraHHYCCKHX Kucnotsl u ux cBoiictBa. Conu UX CBOICTBA.
o OcHoBaHU4 U X cBoiicTBa. OKCHOBI M UX CBOMCTBA. OK2,0K 4
COEIUHEHNH U UX .
. B Tom uuncnie, mpakTHYECKUX 3aHATHI U 1a00paTOpHBIX padoT
CBOIICTBA.

1. 'eneTnueckas cBsI3b MCKAY KJIaCCaMU HEOPTaHUYCCKUX COCIUHECHUIN

Tema 1.6 Xumuueckue
peakiumn

Conepkanue yueOHOro MaTepuaia

Krnaccudukanus XuMHUECKUX pPEeaKIH.

CKOpoCTh XMMHUYECKUX peaklnii. XMMUYECKOe paBHOBECHE.

JIP 8, JIP 20, JIP
22, JIP 26, JIP 32

OK2, OK 4

Tema 1.7
Meraiisl 1
HEMETAaJUIbI.

Coneprxanue y4eOHOT0 MaTepuana

061112151 XapaKTCPUCTHKA METAJIJIOB. MerTaninl B aBUAIUH.

061112151 XapPaKTCPUCTHKA HCMETAJIJIOB. Hewmertannsl B aBuanuu.

B ToM uncie, npakTHUECKUX 3aHATHH U 1a0OpaTOpHBIX paboT

1. PGI_HeHI/Ie 3KCHepI/IMeHTaJ'II)HI)IX 3aJa4 Ha I/I)IeHTI/I(bI/IKaHI/IIO HeopFaHI/I'-IeCKI/IX
COE€IUHEHUN

JIP 8, JIP 20, JIP
22, JIP 26, JIP 32

OK2, OK 4
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2. Ilony4enue razoB

KOHTpOJ'IBHOC TECTUPOBAHUC.

JIP 8, JIP 20, JIP

) 22, JIP 26, JIP 32
OK2, OK 4
OPI'AHUYECKAS XUMMUSI.
Tema 2.1 Copepxanne yaeOHOT0 MaTepuana
A . wewn
P y y 22, JIP 26, JIP 32
u Teopus xumudeckoro | [Ipenmer oprannyeckoit xumuu. Teopus CTpOEHUS OPraHUYECKUX coeTUHEHUH A.M.
CTPOEHHUS Byrneposa. Knaccudukanus oprannueckux Bemiects. Kiaccudukanms peakunii B OK2, OK 4
OpPraHuYeCcKux OpraHquCKOﬁ XUMMHU.
COCIMHECHU.
Tema 2.2 Coneprxanue yueOHOro MaTepuasa
%
oo [Amans. JIP 8, JIP 20, JIP
PP 22, JIP 26, JIP 32
HUCTOYHUKH Anxensl. Ankaauensl. Kayuyku. 14
OK2, OK 4
AJIKVHBL.
ApeHBl.
[IpupoaHbIE HCTOYHUKH YIIIEBOJAOPOIOB.
B ToM uncie, npakTHUECKUX 3aHATHH U 1a0OpaTOpHBIX paboT
4

1. IlonyuyeHue 3TUICHA U U3YYEHUE €TI0 CBOMCTB.

2. 'eneTnyeckasi B3aUMOCBSI3b MCXKAY OCHOBHBIMHU KJIaCCaMH YIJIEBOOOPOI0B.
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Tema 2.3 Copepxanne yaeOHOT0 MaTepuana
Kucnopoaconep:xarue

C ) JIP 8, JIP 20, JIP
OpraHMYecKUe MUPTHI: OJJTHOATOMHBIC 1 MHOT'OATOMHBIE. 22 1P 26. 1P 32
COEIMHEHHS. DeHOIBL. 14 ’ ’

AJpIeruasl. OK2, 0K 4

KapOoHOBBIE KHCITIOTHI, X CBOWMCTBA.

CrnosxHble 3(UpPBI U )KUPBIL.

Yrnesonsl.

B Tom uncne, mpakTuuecKux 3aHATHI U 1a00paTOPHBIX padoT

1. Kap6oHOBBIE€ KHCIIOTHI. )

5. 'eneTnyeckas B3aMMOCBSI3b MEXAY OCHOBHBIMH KJIACCaMU KHUCIIOPOJICOIEPKALIIX

COCTUHEHUM.
Tema 2.4 Copepxanne yaeOHOTO MaTepuaa JIP 8, JIP 20, JIP
A3zoTcoaepkaime 8 22, JIP 26, JIP 32
OpraHu4YeCcKue AMUHEL

OK2, OK 4

COCTUHEHMUSI. AMUHOKHUCIOTHI.

benku.

B Tom uncne, mpakTHuecKUX 3aHATHI U 1a0OPaTOPHBIX paboT

1. PenrteHre SKCIIEpUMEHTAIBHBIX 3/1a49 Ha HICHTH(PUKAIIUIO OPTaHHYECKAX COSAMHCHUN. | 4

2. Jlenarypanus Oenka. L[BeTHbIE peakiyu OEIKOB.
Tema 2.5 Copepxanne yaeOHOTO MaTepHana 4
[Tonumepsr.

[Tonumepsl. [1nactmaccel. BonokHna. [lonmMeps! B aBuanuu.

JIP 8, JIP 20, JIP

19




B ToM uncie, mpakTHUECKUX 3aHATHH U 1a0OpaTOpHBIX paboT 22, JIP 26, JIP 32
1. Pacnio3HaBaH#ue M1acTMacc ¥ BOJIOKOH. ’ OK2, OK 4
dopma IpoMexyTOUHOU aTTecTanuu — AudQepeHInpoBaHHbIN 3a4eT. JIP 8, JIP 20, JIP
2 22, JIP 26, JIP 32
OK2, OK 4
Bceero: 78
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4. MaTepuaibHO-TeXHHYECKOe o0ecrnevyeHne NnpenogaBaHus yueo0Horo
npeaMera « XuMHU»

Jist u3ydenust yaeOHOTO mpeaMeTa HeoOX0IUMO HaIdrue KaOuHEeTa « XUMUS)
O06opynoBaHue KabuHeTa:

— paboyee MECTO MpernoaaBaTes;

—  pabourie MecTa 00yJYarOIIUXCS IO YKCITy 00yJYaroIUXCsl B TPYIIIE;

—  cTOJ 1a00paTOPHBII IEMOHCTPAIIHOHHBIH;

—  OTHETYIIUTEJb;

—  JIeMOHCTpalMOHHOE 000pyA0BaHKE U MPUOOPHI I KaOMHETA;

—  1abopaToOpHO-TEXHOJIOTHUECKOE 000PYI0BaHUE JIsl KAOMHETa;

— nmabopaTopHas XuMUYecKas ocy1a s KabuHeTa;

— Mozenu (0ObEMHBIE U IIJIOCKUE), HATYpaJIbHbIE 00BEKTHI (KOJUIEKIUH,
XUMHYECKHE PEaKTUBBI) JIsl KAOWHETa,

—  KOMIUIEKT JISMOHCTPAIMOHHBIX YYSOHBIX TAOJIHII;

—  TEXHUYECKHE CPEJICTBA,

—  JIEMOHCTpALlMOHHBIE YU4eOHO-HATJISAHBIE TOCOOUS.

NudpopmanuonHoe odecneyeHune
OcHoBHasi iMTeparypa

1. Tabpuensn O.C., Xumus 10-11 xmacc / I'abpuensa O.C.. — Mocksa :
Axnmoneproe obmectBo "M3narenscTBo "[Ipocsemnienue", 2020.

JlonoJIHNTEIbHAS JIUTEpaTypa

1. Tabpuensn O. C., Xumus i npodeccuil M CHeNMaIbHOCTEH TEXHHUUYECKOTO MpPOQHIIs:
Y4eOHHUK ISl CTY. YupexaeHuit cpen. mpod. oopazosanus.. / ['adpuensa O. C., Octpoymos U.
I'.. — Mocksa : M3narensckuii nentp "Axagemus", 2019.

2. Taopuensu O. C., Ilpaktuxym: yueO. Ilocobue mist cTyn. yupexiaeHuil cpen. mpod.
obOpazoBanus / Tabpuensn O. C., OctpoymoB M. I'.. — Mocksa : Wznatenbckuil 1eHTp
"Axkanemus", 2017.

3. Tabpuensn O. C., TecThl, 3a7aul U yIpaKHEHUs: y4yeO. mocodbue A CTyH. YUpeKACHUM
cpen. npod. oobpazoanus. / T'abpuensn O. C., JlsicoBa I'. I'.. — Mocksa : M3naTenbckuii EHTP
"Axkanemus", 2017.

DJIEKTPOHHBIE 00pa30BaTeIbHbIC PECYPChI

1. https://www.yaklass.ru/. — Jlata moctyma: 24.04.2023.
2. https://resh.edu.ru/. — laTta goctyna: 24.04.2023.

JJIeKTPOHHBbIE HH(POPMALMOHHBIE PeCypPChI

1. http://school-collection.edu.ru/. — Jlata nocryma: 24.04.2023
2. https://media.foxford.ru/chemistry_online/. — Jlata moctyma: 24.04.2023.
3. https://chem-ege.sdamgia.ru/ . — Jlara nocryna: 24.04.2023.
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