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MopenbHasi CHHXPOHU3MPOBaHHAsA pado4asi MporpaMma
0a30B0ro 1 yriy0JéHHOr0 U3y4eHus npeaMera « XuMHs»

(10-11 xnaccnl)

HOACHUTEJBHASA 3AIINCKA

MopaenbHasi CHHXpOHU3UpOBaHHasi paboyasi mporpamma 1no Xxumuu (6a30BbIi U
yrayOn€HHbIN ypoBHH) Uit oOydarommxcsi 10-11 kmaccoB cocTaBieHa Ha OCHOBE
CJIEIYIOIIUX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:

1. ®enepanbubiii 3akoH oT 29.12.2012r. Ne273-®3 «0O6 oOpazoBanuu B
Pocculickon ®@enepanum»

2. denepanbHbBli TOCYAAPCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT CPETHETO
obmero oopazoBanus (IIpukaz MunuctepcTBa oOpazoBanus U Hayku Poccuiickoi
®enepanuu ot 17 mast 2012 1. No413y).

3. denepanbHas pabouas mporpamMma cpeaHero ooIero oopa3oBaHus MpeaMeTa
«Xumust» (aiist 10-11 xmaccoB oOpa3oBaTenbHBIX OpraHu3ainii). bazoBbeiil ypoBEHb.
- MockBa, UCMO. - 2025.

4. ®enepanbHas paboyasi mporpaMmMa cpeHero 0o1iero o0pa3oBaHus MpeamMeTa
«Xumus» (ansg 10-11 kiaccoB oOpa3oBaTeabHBIX OpraHU3alyii). YTiIyOJEHHBIMI
ypoBeHb. - MockBa, UCMO. - 2025.

¢ yuérom KoHuenuuu mnpenogaBaHus ydeOHOro mnpeaMera «XUMHS» B
oOpa3oBarenbHbIX opranu3auusx Poccuiickoit ®enepanuu, peanu3yronmx
OCHOBHBIE 00111€00pa3oBaTenbHble MporpaMMmel (yrBepxaeHa Pemennem Kosteruu
Munnpocsemenns Poccun, npotokost ot 03.12.2019r. Ne [1K-4BH) u @enepanbHoit
paboueii mporpaMMbl BOCITUTAHUSL.

OcHOBY TOAXOJ0B K pa3pabOTKe MOAETHbHON CHUHXPOHU3UPOBAHHOW paboueii
mporpaMmbl 0a30BOr0 M YTIyOJEHHOTO M3ydeHus mnpeamera «Xumus» B 10-11
KJlaccax, K OIMpeNeeHUI0 o0mIel cTpaTerun oOydeHusi, BOCIIUTAHUS U Pa3BUTHUS
oOydarommxcst  cpeAcTBaMUM  yuyeOHOro mpeamera «XUMHUS»  COCTaBUIH
koHIenTyanbHbie nojoxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH LETEH,

collep KaHMs, pPe3yJabTaTOB OOy4deHUss W TpeOOBaHWN K YPOBHIO IOATOTOBKH



BBITTYCKHUKOB.

N3yuenne mpenmera, peanu3dyemMoe B YCIOBHSAX Iu(PEpeHIMPOBAHHOTO,
npodUILHOTO0 OO0y4YeHMs, TMPU3BAHO OOECHEYUTh OO0IEe00pPa30BaTEIbHYIO M
OOIIEKYyIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIIKOJBI, HEOOXOAMMYIO IS
aIanTauy X K OBICTPO MEHSIOMIMMCS YCIIOBHUSAM XU3HU B COLIMYME, a TaKXKe IS
NPOAODKCHUST OOydYeHUsT B CPEIHUX CHEIHUAIBHBIX H BBICIIUX y4eOHBIX
OpraHU3aIUsIX, B KOTOPBIX XUMUS SBJISICTCS] OJTHOW W3 IPUOPUTETHBIX JUCIIUILIVH.

B cooTBeTCTBUU C JaHHBIMH TMOJOKEHUSAMH MOJEJIbHAST CUHXPOHU3UPOBAHHAS
pabouasi mporpamMma cpeaHero oOmiero oOpazoBaHusi (0a30BBIM  ypOBEHB):
yCTaHaBJIMBAET 00s3aTelibHOE (MHBapUAHTHOE) MPEIMETHOE  COJEpkKaHue,
OTIpEJIEIISIET KOJMYECTBEHHBIE M KAUECTBEHHBIE €0 XapaKTEPUCTHKU Ha KaXKIOM
dTame M3YYCHHS TpeaMeTa, MPEAyCMATPUBACT TMPUHIIUAIBI CTPYKTYPHUPOBAHWSI
COJIep KaHMUsl U pacIpe/iesieHus ero Io KiaccaM, OCHOBHBIM paszjielaM U TeMam
Kypca; Ha€T NPUMEpPHOE paCTpeesieHHe YYEOHBIX 4YacOB IO TEMaTUYECKUM
paszenam, PeKOMEHAYeT MPUMEPHYIO MOCIEeI0BATeILHOCTh N3YUCHUS OTACITBHBIX
TEM Kypca C Y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3CH, JIOTUKHU
y4eOHOro mpoliecca, BO3pacTHBIX ocoOeHHocTer ydammxcsi 10-11 kiaccoB; naér
METOJMYECKYI0 HWHTEpPHpPETAIMIO IIeJied M3ydyeHUus TpeaMeTra Ha YpOBHE:
COBPEMCHHBIX IPUOPUTETOB B CHUCTEME CpeaHero olmero o0pa3oBaHus,
COJICP)KATCIIbHOM ~ XapaKTEPUCTHKU  IUTAHUPYEMBIX  pPE3yJIbTaTOB  OCBOCHHS
OCHOBHOH 00pa3oBaTeIbLHONH IIpPOrpaMMBl CpPEAHEro OOIIero oOpa30BaHHS
(IMYHOCTHBIX, METANpPEIMETHBIX, MPEAMETHBIX), OCHOBHBIX BHIOB Yy4eOHO-
MO3HABATEIILHOMN JACATEIPHOCTH YUYCHHKA IO OCBOCHHUIO CoJiepkanms npeamera. [1o
BCEM Ha3BaHHBIM TIO3UIMSAM B MpPOrpaMMe COOJOJIeHA TMPEEeMCTBEHHOCTh C
denepanbHON paboyelt MporpaMMoil OCHOBHOTO OOIIEro oOpa3oBaHUs MO0 XUMUU
(mmst 8—9 KimaccoB 00pa30BaTENBHBIX OPraHU3aAINA, 0a30BbIN YPOBEHB ).

MopenbHasi CHHXPOHU3MpPOBaHHAs pabodas mporpaMma HMMeEET Ielb
CUHXPOHU3HUPOBATh COJEp)KaHUE yUEeOHOro MpeAMeTa I W3YYeHHUs MpeaMeTa

«Xumus» B 10-11 knaccax B paMKax MyJIbTHIPOGUIBHOTO yueOHOIO MIaHa.

L[CJ'II/I N 3aJa4u y‘I€6HOFO npeamMeETa «XUMHUSI» B COOTBCTCTBYIOLIEM PA3aciIC



IPOrpaMMBbI IIPEICTAaBICHBI COBMECTHO, KaK AJisi 0a30BOT0, mak u 0Jis yenyoiéHHo20
yposneii'.

B paznene [lnanupyembie pe3ynbTaThl OCBOCHHS Y4€OHOTO ITpeAMeTa « X UMUSDY
CUHXPOHU3AINS TTPEICTABJICHA B BUIE JOTIOJHEHHUS K 0a30BOMY YPOBHIO, a UMEHHO,
[IpeameTHbBIE PE3yNIbTATHI, JOCTUTAEMbIE 00YYAIOUTUMUCS HA YTIIyOJIEHHOM YPOBHE
M3YYEHUS XMUMHH, BBIICIEHEI Kypcueom'?.

B pasnenax Conepsxkanue matepuaia u Temarnueckoe IIaHUPOBAHUE UMEETCS
BBIICIEHHBIA MaTepual, MMEIOIUH MoA4EPKUBAHME’ KaK Ha 0a30BOM, TaKk M Ha
yrayOn€HHOM ypOBHSX, KOTOPBIH H3Yy4aeTcsi B O3HAKOMHUTEIBHOM IUIAHE W HE
BKJIFOYAETCS B COCTAB MPEAMETHBIX pe3ynbTatoB ocBoeHust OOII COO.

B paznene TemaTudeckoe TJIaHUPOBAHWE TPHUHIIMI CHHXPOHU3AIMHU IPOSIBICH
CJIEAYIOIMM 00pa30oM: Yachl HEIEJIbHOW HArpy3KH I YIUIyOJIEHHOTO U 0a30BOTO
YpOBHEM yKa3aHbl TAKUM 00pa3oM, 4TO OjIHA TeMa (OJMH Yac B HEJENI0) €MHA JIJIS
JIBYX YpOBHEH, a OCTajdbHBIE JIBa 4Yaca U TEMbl HEJCIbHOW HATPY3KH ISl
yrayOa€HHOTO YPOBHS YKa3aHbI B CTPOKAX HIDKE M TOJIBKO ISl 9TOTO YpOBHs. YacTh
PE3EPBHBIX YaCOB TMO3BOJIMJIA BCTPOUTH HEOOXOJUMOE KOJMYECTBO YaCOB B TEMax
U3YYCHUS, a TAK)KE OPraHU30BaTh M TEMAaTHYECKOE MMIOBTOPECHHE KaK Ha 0230BOM, TaK
¥ Ha yrIyOJIEHHOM YPOBHSIX, M MUTOrOBoe TMoBTopeHue; B rpadax «KomuuectBo

4acoB YKa3aHbl TAKXKE TE Yachl, KOTOPBIE B3AThHI U3 pe3epBa (YKazaH CUMBOJ «P»).

IIpu ¢dopmupoBannn TeMaTHUecKOro IUIAHUPOBAHUSA IPEAYCMATPUBAIIOCH
pacnpenesieHue 4YacoB BHYTPH TEM W MEXAY TeMaMU C IIeNIbI0 o0ecredeHus
HEJICIPHOW HArpy3Kd Ul OOyYarOIIMXCs, W3YYaloNUX XUMHIO Ha YriayOJa&HHOM
ypoBHe. llepepacnpenenenne 4acoB MEXKIy HEKOTOPHIMH TE€MaMH TO3BOJIMIIO
COXpaHUTh TEMATHYECKUH yueOHBI 00bEM MaTepurasa, NCTI0JIb30BaHUE PE3EPBHBIX
4acoB TaKXke O00eCnevyusIo HaJaudhe y4eOHBIX YacoB Ha O0OO0OIIEHUE, WTOrOBOE
MOBTOPEHHE W KOHTPOJb y4eOHOTO Marepuaia. Takum oOpa3oM, CHHXPOHU3AIHS
TEMaTHYECKOTO ITUTAHUPOBAHMUS 0a30BOTO M YIIyOJEHHOTO YPOBHEW H3YUYCHWSI

XUMUH MOJHOCTBIO COXpPaHUIIA COIEPKATENbHBIA aCIIEKT Iporpammel Kypcos 10-11

> [Togu€pkuBaHKe UMEET MaTepyal, KOTOPBIH H3ydaeTcs B 03HAKOMHTEIBHOM IUIaHE U HE BKIIIOYASTCs B COCTAB
IpeaMeTHBIX pe3ynbTaTtoB ocBoeHuss OOII COO



KJIACCOB ISl MYJIbTUIIPO(HILHOTO Y4eOHOTO MIIaHa.

JlanHass mnporpamMma SBJISIETCSI OPUEHTHUPOM I COCTAaBIEHUS pabodMx
nporpamMM, aBTOPbl ~ KOTOPBIX ~ MOTYT  MPEMJIOKHUTH CBOM  MOIXOI K
CTPYKTYPUPOBAHUIO U TOCJIEIOBATEIFHOCTH H3Y4YeHHs] Yy4eOHOTO MaTepuaia, a
TaKK€ CBOE BHJCHHE OTHOCHUTEIBHO BO3MOXKHOCTH BBIOOpa BapUaTUBHOUN
COCTABIJISIIONICH  COJEp)KaHUsl TMpeaMera JIOMOJHUTENbHO K  00s3aTelbHOM
(MHBapUAHTHOM) YacTU €ro COJIepXKaHWsI B paMKax pe3epBHBIX 4acoB. Pesepn
y4eOHOTO BpPEMEHU DPEKOMEHIYeTCS [UIsl pealu3ald aBTOPCKUX MOJIXOAOB K

HCIIOJIB30BaHUIO pa3HOOOPa3HBIX (POPM OpraHu3anuu yueOHOro mpolieccea.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMUSA»
Xumudeckoe oOpa3oBaHUE, MOJYy4aeMOE BBIMYCKHUKAMU CPEIHEH IIKOJIbI,
SBJIIETCSI HEOTHEMJIEMOMN YaCThIO UX 00pa3oBaHHOCTH. OHO CITY>KUT 3aBEPIIAIOIIAM
ATAlOM peaiu3allui Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KIIIOUEBBIX
[IEHHOCTEW, MPUCYIIMX IETOCTHOM CHCTEME XMMHUYECKOro 00pa3oBaHuUs. IJTU
[IEHHOCTH KacaroTCs TTO3HAHUS 3aKOHOB MPUPO/IbI, (HOPMHUPOBAHUS MUPOBO33PECHHUS
1 001Iel KyJIbTYyphl UEJIOBEKA, a TAKKE IKOJOTUUYECKA 0OOCHOBAHHOTO OTHOILICHHUS
K CBOEMY 37I0POBBIO U IPUPOAHOU cpene. Peanusyercs xumuueckoe o0pa3oBaHue
y4aluxcsi CpPeIHEeM IIKOJbI CpeACTBaMU y4eOHOro MpeaMeTra «XUMHUS,
COAECPKAHUE M TIOCTPOCHHE KOTOPOTO OINPEACIICHbl B MPOrpaMMe C YYETOM
crenuUKN HAYKH XUMUH, € 3HAYCHUS B MO3HAHUM MPUPOJIBI U B MaTepUATBHOU
KU3HU OOIIecTBa, a Takke ¢ Yyd€ToM OO0mmux IMeled ¢ MNPUHIUIIOB,
XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEr0o  OOIIEro
obOpazoBanust B Poccuiickoit ®eneparnuu. Tak, Hanpumep, npu (HOpMHUPOBAHUU
COJIepKaHMs TIpeaMeTa « XUMUS» YUTECHBI CIICIYIONINE TIOJIOXKEHHUSI O creruduke u
3HAYEHUU HAYKU XUMUH:
XUMHS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAayK MIpaeT ocoOyro poJib B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JaHUU HOBOM 0a3bl MaTepUalbHOW KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B )OPMHUPOBAHNE PAIIMOHATLHOTO HAYYHOTO MBITTUICHHUSI, B

CO3JaHUC LCIIOCTHOTO MPCACTABIICHUA 00 OKpYXKXaromeM MHUPE KaK O CIAHMHCTBEC



IPUPOJIBI U YelIOBeKa, KOTopoe (HOpMUPYETCSs B XMMHHM HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHMEM BEILLECTB, UX CBOMCTBAMM U BO3MOKHBIMH 00JIaCTMU IPUMEHEHUSI.
CoBpeMeHHass XuUMHUS KaK HayKa CO3MJaTelbHas, KaKk HayKa BBICOKHX
TEXHOJOIMM HampaBieHa Ha pEIICHUE TIJIOOAJBHBIX MpPOOJIEM yCTONYHUBOIO
Pa3BUTHS YEJIOBEUECTBA — CHIPEBON, JHEPIETUYECKOMN, ITUILEBOM, YKOJIOTNYECKON
0e30lacCHOCTH W OXpaHbl 300pOBbA. TECHO B3aUMOAEWUCTBYSd C JpPYTHUMH
€CTECTBEHHbIMU HAayKaMH, XUMHsS CTaja HEOTBEMJIEMOHW 4YacTbl0 MHUPOBOMU
KyJbTYpbl, HEOOXOJUMBIM YCIIOBUEM YCIIEIIHOTO TPYJa M XKU3HH KaXJOro 4jeHa
obmecTtBa. B cootBeTcTBUU ¢ 00muMHu nensimu U npudnunamu COO conepxanue
npeamera  «Xumus»  (10-11  xmaccel, 0a30Bblii  ypoBeHb  U3y4eHHSs )
OPUEHTHUPOBAHO  MPEUMYIIECTBEHHO Ha  OOUIEKYJbTYPHYIO  IOJATOTOBKY
oOyvaromuxcs, HEOoOXOOUMYI0 MM JUIsI BBIPAa0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIICIIHOIO BKJIIOYEHUSA B JKU3Hb COLMYMA, IPOAOJDKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.
CocraBnsiiolmiuMy ~ peaMeTa  «XUMUSD»  SIBISIOTCS  0a30Bble  KYpChl -
«Oprannyeckas xumuss» u «OOWasgs W HEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKU: CUCTEMaA
3HAHWK MO HEOPTaHWYECKOW XMUMHH (C BKIIOYECHUEM 3HAHUI U3 OOIeld XUMHUHN) U
oprannyeckon xumMuu. @opmMupoBaHuEe JAHHOW CUCTEMBI 3HAHUU IPU U3YUYECHUU
npeaMera 00ecnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCErO0 MHOT000pas3us
BEILIECTB HAa OCHOBE OOIIMX MOHSATHM, 3aKOHOB W Teopuil xumuu. CTpyKTypa
cojepkanusi KypcoB - «Opranuueckas Xumus» U «OOIIas U HeopraHudecKas
XUMHsD ¢(hOPMUPOBaHA B IPOrpaMMe MO XUMUHM Ha OCHOBE CUCTEMHOI0 MOJIX0/1a K
U3YYEHUIO Y4eOHOro Marepuana M OOYCJIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAaHUW Ha OIpPEAECIEHHBIX TEOPETUYECKUX YpPOBHAX. B  Kypce
OPraHWYECKOM XUMHH BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPUU CTPOCHUSA OPraHUYECKUX COCIMHEHUH, a TakXke Ha  YypPOBHE
CTEPEOXMMHUYECKUX M DJEKTPOHHBIX IIPEJACTABICHUM O CTPOCHHM BEILECTB.

CBGI[CHI/I}I 00 HN3y4a€MbIX B KYypC€ BCIICCTBAX JOJAalOTCA B Pa3BUTHM - OT



YTIEBOJAOPOIOB /O CIIOXHBIX OHOJIOTMUECKH AaKTHBHBIX coeauHeHui. B kypce
OPTraHMYECKOW XWUMHUHU TOJy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HA YpPOBHE
OCHOBHOTI'0 001Iero 00pa3oBaHus MEepBOHAYAIILHBIE MTPEACTABICHUS] O XUMHUECKOU
CBsI3H, KJIACCU(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB
OT UX CTPOEHUS, O XUMUYECKOU PEaKIUU.

B mpeamere «Xumus» 06a30BOTO YpPOBHSI pacCMAaTpUBAETCS W3YUYEHHBIM Ha
YpPOBHE OCHOBHOrO 00IIero o0Opa3oBaHMsI TEOPETUYECKUM Marepuan u
(bakToJOTMYECKUE CBEICHMS O BEIIECTBAX W XUMHUYECKOM peakiuu. Tak, B
YaCTHOCTH, B Kypce «OOmas u HeopraHudeckas XuUMHUS» OOydaromMMCs
MPEAOCTAaBISACTCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHUE MEPUOAMYECKOrO 3aKOHA C
OOIIETEOPETUYECKUX W METOJOJIOTMUECKUX  TMO3UIUH, TIyOke  IOHATH
UCTOPUYECKOE H3MEHEHHE (YHKIIMH JTOr0 3aKkoHa - OT oOoOmarome a0
OoOBSICHAIONIEH W TporHo3upyroed. EnuHas cucremMa 3HaHMN O BaKHEHIIMX
BEILIECTBAX, MX COCTaBE, CTPOEHUHU, CBOWCTBAX W MPUMEHEHUHU, & TaKKe O
XUMHUUYECKUX PEaKIMSIX, HX CYIIHOCTH ¢ 3aKOHOMEPHOCTSIX MPOTEKaHUs
nornoiHgeTcs B Kypcax 10 u 11 kiaccoB aneMeHTaMU COJIepKaHUs, UMEIOIIUMU
KyJbTYPOJIOTHYECKUI W TPHUKIAJAHOM XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT
MOHMMAHUIO B3aMMOCBS3M XUMHUH C APYTMMU HAayKaMH, PacKpbIBalOT €€ pojib B
MO3HABATEIIbHON U TMPAKTUYECKOW JACSATENIBHOCTH YEJOBEKa, CIIOCOOCTBYIOT
BOCIIMTAHUIO YBAYKEHUSI K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUHU U TPAKTHUECKUX
MPWIOKEHUN XUMUU, TTOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX TMpoOJieMax, CBS3aHHBIX C XUMHUEH, KPUTHYECKU
OCMBICJIMBATh UH(POPMAIUIO U TTPUMEHSIThH €€ JJIsl TIOMOJIHEHUSI 3HAHUM, pelIeHUsI
WHTEJJIEKTYalIbHBIX W AKCIEPUMEHTAJIbHBIX  KCCJIEIOBATENbCKUX  3aj1ad.
Conepxanue ydeOHOro TmpeaMera «XUMHs» JAHHOTO YPOBHS U3Y4YEHUS
OpUEHTHUPOBAHO Ha (OPMHUPOBAHUE Y O0YUAIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsT TIOHUMaHus (QUIOCOPCKUX WIeH, TaKWX KaK: MaTepuaibHOE EIUHCTBO
HEOPTaHUYECKOTO U OPIraHMYECKOro MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, ITI03HABAEMOCTh TPUPOIHBIX SBJICHUI MTyTEM SKCIIEPUMEHTA

U peLIeHUs NPOTUBOPEUYUM MEXIy HOBBIMU (DaKTaMHd M TEOPETHYECKUMHU



IPEINOChUIKAMH, OCO3HAHHE POJIM XMMUU B PEIICHUH SKOJIOTHMUECKUX MPOoOiIeM, a
Takke MpolieM cOepeKeHUsl FHEPTETUIECKUX PECYPCOB, CHIPhS, CO3JaHMI HOBBIX
TEXHOJIOTMM U MaTepUasoB.

B nutane pemeHus 3a1a4 BOCIUTaHUS, Pa3BUTHUS U COLIMATU3AIUU 00y4YaIOIXCs
IOPUHATBIE NPOTrPAaMMON MO XMMHMU HOJXOJbl K ONPEAEIICHUIO COJEp)KaHUs U
NOCTPOEHUS TpeaMeTa MpeaycMaTpuBalOT (HOPMHUpPOBAHHE Yy OOYHAIOIIUXCS
YHHUBEPCAJIbHBIX YUEOHBIX ACUCTBUNA, UMEIOMNX 0a30BOE 3HAUCHUE IJIs PA3TMYHBIX
BUJOB JESATEILHOCTU: pELICHUs MpoOsieM, IOUCKa, aHanu3a Hu o0paboTKu
uH(popMauy, HEOOXOAMMBIX [UJIi TPUOOPETEHUS OIbITa MPAKTHYECKOW H
UCCJIEIOBATENBCKON JIEATEIbHOCTH, 3aHMMAIOIIEl Ba)KHOE MECTO B IO3HAHHUH
XUMUH.

XWMUS Ha YPOBHE YIJIYy0JEHHOI0 M3Y4YeHH s 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTECTBEHHO-HAY4YHOro oOpa3zoBaHus yuvamuxcss 10-11 kmaccoB. W3yuenue
npeaMeTa, pealn3dyemMoe B yCIoBUSIX AuddepeHInpoBaHHOTO, MPOGUIHLHOTO
oOydeHHsi, MPU3BaHO OOECNeYuTh O00IIE00pPa30BaATENbHYI0 M OOILEKYJIbTYPHYIO
HOJIFOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO AJIsl aJalTaluud UX K OBICTPO
MEHSIOMIMMCS YCIIOBUSIM KU3HU B COILIMYME, a TaK»Ke JJIsl MPOJIOJKEHUS O0ydeHHS
B OpraHu3alusax MpodeccrnoHalbHOTO 00pa30BaHUs, B KOTOPBIX XUMHUS SIBIISETCS
OJTHOM W3 TPUOPUTETHBIX IHUCLMIUIMH. B mporpaMme mo XWMHHM Ha3HaueHHUE
npeaMeTra «XUMHs MOIy4YaeT MOJAPOOHYH0 HMHTEPHPETALHMI0 B COOTBETCTBUH C
ocHoBomnonaratomu  nosoxkeHusiMu ®I'OC COO o B3anMOOOYCIIOBICHHOCTH
1esnen, coaepkaHus, pe3yJbTaToB 0OydeHUs U TPEOOBAHUN K YPOBHIO MTOATOTOBKH
BBIITYCKHUKOB. (CBHUAETENBCTBOM TOMY SIBJISIFOTCSI CJEAYIOIINUE BBIMOJIHSIEMbIE
IPOrpaMMoOii 0 XUMUU (YHKITHH:

UH(OPMAIIMOHHO-METOAMYECKas,  peaju3auus  KOTOpod  obOecreuuBaer
MOJy4YeHHUE TPEACTABICHUS O ILIENSAX, COJEpKaHUH, OOIEeH cTpaTeruu OO0y4YeHHs,
BOCIIUTAHUA M PA3BUTHsI OOY4AIOUIMXCA CPEACTBAMH TMPEAMETa, HU3y4aeMoro B
paMKax KOHKPETHOTO MPOQUIIs;

OpraHU3alMOHHO-TUIAHUPYIONIasi, KOTOpas NpelyCMaTpUBAaET ONPEICICHUE:

OPUHIIMIIOB CTPYKTYPUPOBAHUSA U MTOCIEI0OBATEILHOCTH U3yUYEHUS Y4€OHOTO



Marcpuaja, KOJMYCCTBCHHBIX U KAYCCTBCHHBIX €T'0 XapPaKTCPUCTHUK,

NOJX0/I0B K (OPMHPOBAHUIO COJEPKATENLHOW OCHOBBI KOHTPOJISI M OLEHKH
00pa30BaTENbHBIX JOCTIXKEHUN 00YYalOIIMXCsl B paMKaX MTOTOBOW aTTECTAllUU B
dbopme eTMHOTO TOCYAaPCTBEHHOIO 9K3aMEHa 10 XUMHUH.

[Tporpamma aJist yriyOn€HHOTO U3yUYEHUSI XUMUU:

YCTaHABJIMBAE€T MHBAPUAHTHOE IPEAMETHOE COJEpkKaHUE, 00s3aTeIbHOE IS
U3YYCHUSI B paMKax OTACJIbHBIX MpoQuieH, MpeaycMaTpuBaeT pacupeesieHue u
CTPYKTYPUPOBAaHME  €ro IO  KJaccaMm, OCHOBHBIM  COJAEpKaTeIbHbIM
JUHUSM/pasziesiaM Kypca;

na€T MpUMEpPHOE pachpesielieHne y4eOHOro BPEMEHH, PEKOMEHIYEeMOro st
U3YYEHUS OTIEIBHBIX TEM;

peiaracT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUEHUS yUeOHOT0 MaTepHaa C
y4ETOM JIOTUKH TIOCTPOCHHSI KypcCa, BHYTPHUIIPEIMETHBIX W MEXKMIPEIMETHBIX
CBsI3€i;

NAET METOMWYECKYI0 MHTEPIPETALUIO LEJEH W 3a1ad M3y4eHUs IpeaMeTa Ha
yrayOJaE€HHOM YPOBHE C YYETOM COBPEMEHHBIX NMPUOPHUTETOB B CUCTEME CPETHETO
oOmero  oOpa3oBaHMs, COACP)KATEIBLHOM  XapaKTEPUCTHUKUA  TJIAHUPYEMBIX
pE3yNbTATOB OCBOEHUSI OCHOBHOW 00pa30BaTesIbHOM MPOrPaMMbI CPEIHETO OOIIETO
oOpa3oBaHus (JIMUHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), @ TAKXKE C YUYETOM
OCHOBHBIX BUJIOB yu4€OHO-TO3HABATENIbHBIX IEHCTBUI 00y4aroIIerocs o OCBOCHHIO
coJiep KaHus IpeIMETa.

ITo Bcem Mo3uuusM B IporpaMMe 1o XUMHUH MPEAYCMOTPEHA IPEEMCTBEHHOCTB C
oOy4eHHEeM XUMHUU Ha YpOBHE OCHOBHOTO 00miero obpaszoBanwms. [Iporpamma mo
XUMHUU CIIY)KUT OPUEHTUPOM JJII COCTABJICHUS] aBTOPCKUX pabo4uX mporpamm. 3a
mpenesiaMd  yCTaHOBJIEHHOM — MpoOTrpaMMONl MO  XUMHH  00s13aTeIbHOU
(MHBapHaHTHOW) COCTaBISIONICH colepKaHUsl y4eOHOro mpenMera «XUMHs
0cTa€Tcsi BO3MOXKHOCTH BEIOOpA €ro BapUaTUBHOM COCTABIISIIONIEH, KOTOpas 10KHA
OTIPENETATHCS B COOTBETCTBUU C HANpPaBICHUEM KOHKPETHOTO MpOoduisi o0ydeHusl.
ABTOpamMu paboO4yux MpPOrpaMM MOXKET OBITh MPEIOKEH HHOM NOAXO0Hd K

CTPYKTYPUPOBAHHIO YY€OHOTO MaTepHalia M MOCIEI0BATEILHOCTH €r0 M3yYCHHS,



CBOE BUJIEHUE MyTeH M CIOCOOOB (hOPMHUPOBAHUS CHCTEMBI MPEAMETHBIX 3HAHUM,
YMEHHM M BUJOB Y4YEOHOW JEATENbHOCTH, a TaKXK€ CHUCTEMBbI CIIOCOOOB U
METOJAMYECKUX MPUEMOB IO PA3BUTHIO U BOCITUTAHUIO 00YUAIOIIUXCSI.

B cooTBercTBUM ¢ kKoHUeNTYalbHbIMU TTONOKeHUsIMU DT"OC COO 0 Ha3HauYeHUH
peaMeTOB 0a30BOr0 U yriay0JaEHHOTo YpoBHEH B cucteMe AuddepeHnpoBaHHOTO
oOy4eHHs] Ha YpPOBHE CpEeIHEro oOIero oO0pa3oBaHUsT XHUMHS Ha YPOBHE
yIIyONEHHOTO W3YYEHHs HaIpaBlIeH Ha pealu3alldio TMPEEMCTBEHHOCTH C
MOCJICTYIOIIUM 3TAIOM TOJIYYeHHUS] XUMUYECKOT0 00pa30BaHUs B paMKax U3y4YeHHUS
CIEIUAJIBHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKUX JUCIUIUIMH B BYy3aX H
OpraHu3alysIX CcpeaHero mnpodeccuoHaabHOro oOpa3oBaHus. B 3Tol  cBs3M
M3YUYEHHE MPeaIMeTa « XUMHUS» OPUEHTUPOBAHO IPEUMYIIIECTBEHHO HA PaCIIMPEHUE
U yrIyOJeHUWE TEOPETHUUECKOM U TMPAKTUYECKOM MOATOTOBKH OOydYaroniuxcs,
BBIOPABIIUX ONpPENENEHHBIN poduiib 00yueHus, B TOM YHCIE C MEepPCIEeKTUBOM
MOCJICYIONIETO TOJYyYEeHUS XHUMHYECKOTO OO0pa3oBaHUSI B  OpraHU3aIUsX
npodeccuoHanbHOr0 oOpazoBaHus. B cBere tpebdoBanuit PI'OC COO «k
IUIAHUPYEMBIM pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeNbHON MPOTpaMMBI
CpeaHero ooO1ero oOpa3oBaHUs H3yUCHHE MpeameTa «XUMUs» OPUEHTHUPOBAHO
TaK)Ke Ha PEIICHHE 3a/1a4 BOCITUTAHUS U COIIMAIIBHOTO Pa3BUTHS 00yJarOIINXCS, Ha
dbopMHpoBaHUE Y HUX OOIIEUHTEIICKTYIbHBIX YMEHUN, YMEHUH paIlliOHATIN3 AN
yueOHOro Tpyga ©  OOOOMIEHHBIX CIIOCOOOB  JESATEIBLHOCTH, HMMEIOIINUX
MEXKIUCIUTUTMHAPHBIN, HAAPEIMETHBIN XapaKTep.

XuUMUsl HA YPOBHE YINIYOJIEHHOTO M3Y4YEHHUS BKJIOYAET YIIIyOJIEHHBIE KYpCHI -
«Opranuyeckas xumus» 1 «O011as 1 Heopranuueckas xumusi». [Ipu onpenenennu
MOJIXO/IOB K OTOOPY U CTPYKTYPHOU OpraHU3allUMd COJIEPKAHHS STHUX KYPCOB B
MporpamMMe Mo XMMHUHM 332 OCHOBY NpUHATHI noJjioxeHnss @I'OC COO o paznnuusix
0a30BOT0 M YIIIYOJIEHHOTO YPOBHEH M3ydeHUS MPEMETA.

OcHoBy coaepxaHust KypcoB «Opranudeckas xumusi» u «OOmas #u
HEOPTaHUYECKasi XUMHUS» COCTAaBISIET COBOKYIIHOCTH IIPEAMETHBIX 3HAHUW H
YMEHUM, OTHOCAIIMUXCSA K 0a30BOMY YPOBHIO M3yY€HHs IpeaMera. JTa cUCTEMaA

3HAHUU ImoJry4acT OHpCI[CJIéHHOC TECOPETUUCCKOC JOIMOJHCHHUEC, ITO3BOJIAIOIICC



OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJIBIINI 00bEM (PaKTOIOTUYECKOTO MaTepHaa.
Ha yrayOGnéHHOM ypoBHE WU3yYeHHs TMpeAMeTa obecrneueHa BO3MOXKHOCTh
3HAYUTENIbHOTO YBEJIMWYEHHUs] O0bEMAa 3HAHMM O XUMHYECKHX OJJIEMEHTaX M
CBOMCTBax UX COEIMHEHHUI HA OCHOBE PACIIMPEHUS U YIIIyOJICHHs TPEICTaBICHUN
O CTPOCHHH BEUIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSAX IPOTEKAHUS
peakuMii, paccMaTpUBaEeMbIX C TOYKM 3PEHUS XHMHYECKOW KUHETHUKH U
TepMoarHAMUKH. 3yueHne nepuoandyeckoro 3akoHa u [lepruoandeckoi CucTemsl
XMMHUYECKUX 3JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXAHUYECKUX
MPEACTABICHUSX O CTPOCHHHU aTOMa. XMUMHUYECKAsl CBSI3b OOBACHSETCS C TOUYKH
3pEHHUs SHEPreTUUECKUX U3MEHEHHUI IpH €€ 00pa30BaHUM U Pa3pyILIEHUH, a TAKXKE
C TOYKHM 3pEHHMs MeXaHM3MOB €€ oOpa3zoBaHus. M3ydeHue THUIOB peaKIUii
JonoaHseTcss GOPMUPOBAHUEM NPEJICTABIICHUN 00 3JIEKTPOXUMHUYECKUX IIPOLIECCax
U JJIEKTPOJIM3€ PacIUIaBOB U PAaCTBOPOB BEIIECTB. B Kypce OpraHM4ecKkoil XMMHUU
IpU PacCMOTPEHUM PEAKIIMOHHOM CHOCOOHOCTH COEOUHEHMH Yyiensercs ocoloe
BHHMaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3PdeKTax, 0 B3aUMHOM BJIMSIHUU aTOMOB B
MOJIEKyJIaX W MexaHu3max peakuuil. Ocoboe 3HaueHue HUMeEeT TO, 4YTO Ha
COJIEp)KaHUE KYpCOB XUMHUHU YIUIYOJIEHHOTO YpPOBHS M3Y4EHMs JUIsl KIJIAaCCOB
onpenenéHHoro mnpoduis (TIaBHBIM 00pa3oM Ha HMX CTPYKTYpY M XapakTep
JOTIOTHEHUW K OOIIel cucTteMe MpeAMETHBIX 3HAHHWI) OKa3bIBAIOT BIIHMSHUE
CMEXHbIE TpeaMeThl. Tak, HampuMmep, B COJEpPKaHUM MpeAMeTa ISl KJIacCOB
XUMHKO-(pu3nueckoro mnpoduis Oonblioe 3HaUY€HHE OYyAyT HMETh 3JIEMEHTHI
ydyeOHOro maTtepuasa no oouieit xumuu. [lpu nzydenun npeamera B JaHHOM cliydae
aKLIeHT OyJeT cienaH Ha OOUIHOCTh METOAOB IMO3HaHHUS, OOLIHOCTH 3aKOHOB U
TEOpUH B XUMUU U B (DU3MKE: aTOMHO-MOJIEKYJsSIpHAsh Teopus (MOJIEKyJsipHas
Teopusi B (PU3MKE), 3aKOHbI COXpPaHEHUSI MacChbl U OSHEPrUH, 3aKOHBI
TEPMOJIMHAMMKH, 3JIEKTPOJIN3a, ITPEACTABICHHS O CTPOEHUH BEILECTB U Apyroe. B
COJIEp>KaHUU MpeaIMeTa Ui KIacCOB XUMUKO-OMOIOrHUecKOro mpoduist 0OIbIIHii
yIeIbHBIN BEC OYJET UMETh OpraHuyecKas Xumus. B aTom ciaydae npenocrapisercs
BO3MOXKHOCTh  JJIi  OoJiee  OOCTOATEIBHOTO  PACCMOTPEHHS]  XUMHUYECKOU

OopraHu3alun KJICTKU KakK OMOJIOTHYECKOU CHUCTCMBI, B COCTaB KOTOpOﬁ BXOJZAT, K



OpUMepy, TaKue€ CTPYKTYpHbIE KOMIIOHEHTHI, KaK JUMUAbI, OCJNKH, YTJIEBOJBI,
HYKJIEMHOBBIE KHCJIOTBI M apyrue. [Ipu 3TOM 3HaHMSA O COCTaBe M CBOWCTBAxX
MPEACTABUTENIEN OCHOBHBIX KJIACCOB OPTaHUYECKUX BEILIECTB CIYKAT OCHOBOM JJIs
U3YYEHHUS CYIIHOCTH MPOLIECCOB POTOCUHTE3A, ABIXaHHUSI, TUIICBAPEHUSI.

B nmane <¢dopmupoBaHHs OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS
OOIIIEHAYYHBIX METOJIOB MTO3HAHUS U OMBITA MPAKTHYECKOTO MPUMEHEHHS HAyYHbIX
3HaHWU W3yYeHHEe MpenMera «XUMHsS» Ha YIIIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SX C Y4YEOHBIMH NpEeIMETaMH €CTECTBEHHOHAy4YHOI'O WU
MAaTeMaTHYECKOTO I[IUKIIOB, & TAKXKE PYCCKUM S3BIKOM.

[Ipu u3ydyeHnn ydueOHOro npeaMera «XumMus» Ha yriayOJE€HHOM YPOBHE TaKxKe,
KaK Ha ypOBHE OCHOBHOTO U CpeJHEro oouiero ooOpazoBanus (Ha 6a30BOM YpPOBHE),
3a/layeil MEepPBOCTENEHHON 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB HAYKH
XMUMHHU KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMSL, IPAKTUUECKON JEATEIbHOCTH
YEJI0BEKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpbI. Pellienue 3Tou 3aj1aun Ha
yrayOn€HHOM YpOBHE M3YYEHMsI TpeaMeTa MpeanojaraeT peaju3alMio TaKhX
1eJIeH, KakK:

(opMHpOBaHKE TPEICTABICHUIA:

0 MaTepuajJbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U IT03HABAEMOCTH SIBJIICHUU
IIPUPOJBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€ BEAYIIEH POJU B
00€eCleyeHnn YCTOMYMBOrO pa3BUTUSl YEJIOBEYECTBA: B pEIICHUU NpodieM
DKOJIOTUYECKOM, DHEPreTUYeCKOW ¢ TMHUIEBOM O€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUM HOBBIX MaTEpPUalOB, HOBBIX HMCTOYHHKOB DHEPIWH, B
00€eCleyeHn  PALMOHAJIBLHOTO  MPUPOJAOIONB30BaHUSA, B  (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOIIe KyJIbTyphl 4YEJIOBEKAa, a TakkKe JKOJIOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI cpefe;

OCBOEHHE CHCTEMBI 3HAHWMH, JIEKAIIMX B OCHOBE XMMHUYECKOW COCTABIISIOLIECH
€CTECTBEHHO-HAYYHON KapTHUHBI MUpA: (yHIaMEHTAIbHBIX MOHATHUN, 3aKOHOB H
TEOPUN XHWMHH, COBPEMEHHBIX MPEICTABICHUNA O CTPOCHUM BEIIECTBA HA Pa3HBIX
YPOBHSIX -  ATOMHOM,  HOHHO-MOJIEKYJSIDHOM,  HAJAMOJIEKYJSIPHOM, O

TEPMOANHAMHUYCCKUX U KHHETHYCCKUX 3aKOHOMEPHOCTAX IMPOTCKAHUA XUMHYCCKHUX



peakiuii, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX W TUCHEPCHBIX CHUCTEMax, 00
OOIIMX HAYYHBIX MPUHIIUIIAX XUMHYECKOTO IPOU3BOICTBA;

(opMupoBaHue y 00ydarOIUXCsl OCO3HAHHOTO NMOHUMAaHHsI BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHUYECKUX 3HAHUH A1 OOBACHEHHUS KIIOUEBBIX HJed U MpoOieMm
COBPEMEHHOW XUMUHU, AJI1 OOBSICHEHUS U MPOTHO3UPOBAHUS SIBICHUN, UMEIOLINX
€CTECTBEHHO-HAYYHYIO IPUPOJy; IPAMOTHOTO PELIEHUS MPOOJIEM, CBSA3aHHBIX C
XUMHEW, IPOTHO3UPOBAHUSA, aHAIM3a U OLEHKH C MO3ULIHA DKOJOTHYECKON
0€30MacCHOCTH MOCJIEICTBUM OBITOBOM M MPOU3BOACTBEHHON JESTEIBHOCTU
YEeJIOBEKa, CBA3AHHOM C XUMHUYECKHUM IIPOU3BOJICTBOM, MCIIOJIB30BAHUEM U
nepepaboTKOM BEIECTB;

yri1yOJieHre MPeICTaBICHUM O HayUYHbIX METO/1aX MO3HAHUs, HEOOXOAUMBIX IS
NpUOOPETEHUs] YMEHHWIl OpPUEHTUPOBATHCS B MHUPE BEUIECTB U OOBICHEHHSA
XUMHUYECKUX SBJIICHUN, IMEIOLIUX MECTO B IPUPOJIE, B TPAKTUYECKOMN JAESITEIBHOCTH

MOBCEITHEBHOMN KU3HMU.

HEJIA U 3AJAYU YYEBHOI'O TIPEIMETA «XUMMUS»

B mpakTtuke mpenogaBaHus XMMHUM Kak Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, TaK U HA YPOBHE cpeiHero od1ero oopa3oBaHus, P ONPEICTICHUN
COJIepKATeIbHOW XapaKTePUCTUKH IIeJIed HM3Yy4eHHsS TpeaMeTa HarpaBiIeHUEM
MEPBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO TMPHU3HAETCS (POPMUPOBAHHE OCHOB
XMMHUYECKON HAayKd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKON
JIESITEIIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJUYECKOW TOYKU 3PEHHS TaKOW TOIXOJA K OMPEICICHUIO LEeJeH W3ydeHHS
MpeIMETa SIBISICTCS BITOJIHE OMPaBIaHHBIM.

[maBHBIMH TIEAMU W3YYCHHS TpeaMeTa «XHUMHS» Ha YpOBHE CPEIHEro
o0miero oopazoBanusi Ha 0a30BOM YPOBHE SIBJISIIOTCS:

dbopMHpOBaHWE CHUCTEMBl XHMHYECKMX 3HAaHWUW KaK  Ba)KHEHIIICH
COCTABJISIFOIIECH €CTeCTBEHHO-HAy4YHOW KapTHUHBI MHpPa, B OCHOBE KOTOPOM JIexXar
KITFOUEBbBIC TIOHSTHS, (PyHIaMEHTaIbHBIC 3aKOHBI U TEOPUU XUMHUU, OCBOCHHE S3bIKA
HAayKW, YCBOGHME U T[OHMMaHHWE CYIIHOCTH JOCTYINHBIX  00OOIIeHHI

MHPOBO33PCHYCCKOT0 XapaKTE€pa, O3HAKOMIICHHUC C HCTOpI/Ieﬁ HUX PpasBUTUA U



CTaHOBJICHUS,

dbopMHpOBaHUE W PA3BUTHE MPEACTABICHUM O HAYYHBIX METOJAaX MMO3HAHWS
BEIIECTB M XUMHMYECKHX DPEaKIUi, HEOOXOMUMBIX ISl MPUOOPETEHUs yMEHH
OPHUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUUYECKHUX SBJICHUHN, UMEIONINX MECTO B
IpUPOJE, B MPAKTUUECKON U MOBCETHEBHON KU3HU;

pa3BUTHE YMEHUH U CIIOCOOOB JEATEILHOCTH, CBSI3AHHBIX C HAOIIOJACHUEM U
OOBSCHEHHEM XWMHUYECKOTO 3KCIEPUMEHTa, COONIOACHUEM TPaBMiI 0€301MacHOTO
oOpalleHusl ¢ BEIEeCTBAMH.

ConepikarenpHas XapaKTepUCTHUKA IENed W 3amad W3ydeHUs IpeaMeTa B
porpamMme 1Mo XMMHUU YTOYHEHAa M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH
INPUOPUTETAMH B CHCTeMe cpeaHero oomero obOpaszoBanus. CerogHss B
MIPETIOIABAHNH XUMUH B OOJIBIICH CTEIICHN OTAAETCS MPEATIOYTEHUE MTPAKTHICCKOM
KOMIIOHEHTE COJIep)KaHusi OOyYeHHs, OPUEHTUPOBAHHOW HA MOJATOTOBKY
BBIITYCKHUKA 00I1€00pa30oBaTEIbHON OpraHU3alliK, BIAJCIONIET0 HE HAOOpOM
3HaHWHM, a (QYHKIMOHAJIBLHON TPaAaMOTHOCTBIO, TO €CTh CIOCOO0AMH M YMEHHUSIMH
AKTUBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM KU3HU ISl PEIICHUs
MPAaKTUYECKUX 3adad. B 3ToM CBA3M INpHU HM3YYEHHHM MpeaMeTra «XHUMUSI»
JOMUHUPYIOIIEe 3HAUCHUE MPUOOPETAIOT TAKKE 1IEJIU U 33]1a4H, KaK:

ajanTtamus 00yJaromuxcs K yCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MUPAa,
dbopMHpOBaHWE  HMHTCIUICKTyaJIbHO  Pa3BUTOW  JUYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIHHOMY MPHUHSITHIO TPAMOTHBIX
pelieHUi B KOHKPETHBIX YKU3HCHHBIX CHUTYAITUSAX, CBI3aHHBIX C BEIICCTBAMHM M UX
IPUMEHEHUEM;

dbopmupoBaHre y OOYYalONIUXCS KJIIOYEBBIX HABBIKOB  (KITIOUEBBIX
KOMITCTCHIINH), WMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JUISI PA3IMYHBIX BHUIOB
JeATEILHOCTH: PEIIeHHs MPoOJeM, MOUCKa, aHaimu3a U o0paboTku MHpOpMaIuy,
HEO0OXOMMBIX TSI IPUOOPETECHHUSI OTIBITA JACSATETHHOCTH, KOTOPas 3aHUMAET BAXKHOE
MECTO B MO3HAHWU XHMMHH, a TaKXKe JUIsl OIEHKU C MO3UIMHA HKOJIOTHYECKOM
0e30macHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MPOTIECCOB HA OPTaHU3M

YCJIOBEKA U NIPUPOAHYIO Cpeay;,



pa3BUTHE TO3HABATEIILHBIX WHTEPECOB, UHTCIUICKTYaIbHBIX U TBOPYCCKUX
CIIOCOOHOCTEHN 00YyJaroNIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHMS 110 XUMHH B COOTBETCTBUH C KU3HCHHBIMH TIOTPEOHOCTSIMH, UCTIOJIb30BaTh
COBpeMEHHbIC HH()OPMAIIMOHHBIC TEXHOJOTHH IS ITOUCKA W aHaIu3a yIeOHOW W
HAyYHO-TIOMYJIAPHOM MH(POPMAIIUH XMMHUYECKOTO COICPIKAHMS;

dbopMHpOBaHHE ® pPa3BUTHE Yy OOYYAIONMIUXCS AaCCOIMATUBHOIO M
JIOTUYECKOTO MBINUICHUS, HaOII0AaTeIbHOCTH, COOpPAaHHOCTH, aKKypaTHOCTH,
KOTOpBIE 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH, NP TUTAHUPOBAHUU U TIPOBEICHUH
XUMHYECKOTO DKCIICPUMEHTA,;

BOCIIUTAaHUE Yy oOOydalmuxca YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBICHHOCTH XUMHUH, €€ BAXKHOW pPONHM B PEIICHUU TIIO0AIBHBIX MpobIeM
paIMoOHAIBHOTO MIPUPOJIONIOIL30BAHUS, TIOMOJIHEHUSI YHEPTETHYSCKUX PECYPCOB U
COXpaHEHHUsI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OCpEKHOTO
OTHOIIICHUSI K TIPUPOJIE M CBOEMY 3I0pPOBBIO, a TaK)Ke NPUOOPETCHHS OIBITA
UCIIOJIb30BAaHUS IMOJIyYCHHBIX 3HAHWHM I TPUHSATHS TPAMOTHBIX PEIICHHHA B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYCSCKUMH SIBJICHUSMHU.

Ilpu usyuenuu yuebnoco npeomema «Xumusy Ha YeryONEHHOM YPOBHE
makoice, KaK Ha Ypo8He OCHOBHO20 U CpeOHe20 0bwe2o 0bpazosanus (Ha 6a30680Mm
YpoeHe), 3a0aueli nepeoCMeNneHHOU 3HAYUMOCIU A8NAemcs POPMUPOBAHUE OCHO8
HAYKU XUMUU KAK 0OAACmU COBPEMEHHO20 eCMeCmBO3HAHUs, NPAKMUYECKOll
O0esimenbHOCMU 4ello8eKd U 00H020 U3 KOMNOHEHMO8 MUPOBOL KYIbMypbl.

Pewenue smotl 3a0auu Ha yenyOnéHHOM YpoSHe U3YYeHUs npeomemda
npeononazaem peanuzayuro maxKux yeinetl, Kax:

dopmuposarue npedcmasieHull:

0 MamepuaibHOM eOUHCmee Mupd, 3aKOHOMEPHOCHAX U NO3HABAEMOCHU
A6NEHUL NPUPOObL, O Mecme XUMUU 8 CUCeMe eCIeCmEeHHbIX HAYK U eé edyuyell
PO 8 0becneyeHUU YCmoudUu8020 pa3eumusi Yei08eyecmsd: 8 peueHuy npooiem
9KON02UYECKOU, DIHEePeemudeckol U nuwesou 0Oe30nacHocmu, 6 pPa3eumuu

Meouyumbl,



CO30aHUU HOBLIX MAMEPUAN0s, HOBbIX UCMOYHUKO8 OSHepeuu, 8 obecnedeHuu
PAYUOHATLHO20 NPUPOOONOIL308AHUS, 8 DOPMUPOBAHUU MUPOBO3ZPEHUS U 0OUYell
KYIbMYPbl YeN08eKd, d MAKICE IKON02UYECKU 0O0CHOBAHHO20 OMHOWEHUS K CBOEMY
300p06b1I0 U NPUPOOHOU Cpeoe;

0CBOEHUE CUCTNEMbL BHAHULL, TEHCAUUX 8 OCHOBE XUMUYECKOU COCMABIAIOU el
eCmecmeeHHO-HAYYHOU KapMmuHbl MUpa. YYHOAMEeHMANbHbIX NOHAMULL, 3AKOHO8 U
meoputi XUMUU, COBPEMEHHbIX NPeOCMAasIeHUll 0 CIMPOeHUU euecmea Ha PA3HbIX
VPOBHAX — —  QMOMHOM,  UOHHO-MOAEKYIAPHOM,  HAOMOAEKYIAPHOM, O
MEePMOOUHAMUYECKUX U KUHEMUYECKUX  3AKOHOMEPHOCMAX  NPOMEKAHUs.
XUMUYECKUX peakyui, O XUMUYECKOM PA8HOBeCUU, pPACMBEOPAX U OUCNEPCHbIX
cucmemax, 06 00WUX HAYUHBIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCNEA,

Gopmuposarue y 00yuarowuUxcs 0CO3HAHHO20 HOHUMAHUS]
80CMPEOOBAHHOCMU CUCTNEMHBIX XUMUYECKUX 3HAHUL OISl 0OBACHEHUS KIIOYeBbIX
uoeu u npobem cospemenHou Xumuu, 0l 00bACHEHUs U NPOSHO3UPOBAHUS S18TIEHUL,
UMeIoWUX ecmecmeeHHO-HAYUHYI0 NpUpooy, 2pamomHO20 peuleHus npooiem,
CBA3GHMBIX C XUMUElU, NPOSHO3UPOBAHUs, aHAIU3A U OYEHKU C HO3UYULl
9KOJIO2UYECKOU 0e30nacHoCmu  nocieocmeutl ObIMoBou U NPOU3800CMBEHHO
0esmenbHOCMU  4eN08eKd,  CBA3AHHOU € XUMUYECKUM  NPOU3BOOCHIBOM,
UCNOIL308AHUEM U NEPEPAOOMKOU 8eUeCms,

yenybneHue npedCcmasieHull 0 HAYYHbIX Memooax NO3HAHUS, HeoOX0OUMbLX
0151 npuobpemeHuss YMeHUuti OPpUeHmMuUpoO8aAmMsvCs 8 Mupe 8eujecms U 00bACHEHUs.
XUMUYECKUX ABTIeHUL, UMEIOWUX MeCO 8 NpUpooe, 8 NPAKMUYeCKoU 0esmeibHOCmu
U NOBCEOHEBHOUL HCUSHU.

B nnane peanusayuu nepsoouepeonvix 80CHUMAMENbHBIX U PA3GUBATOUUX
@yHKYUl yerocmuol cucmemsvl cpedHe2o 00we20 00pa3o8aHusi Npu U3y4eHuu
npeomema  «Xumusy Ha  YenyONEéHHOM  ypoeHe  0co0YI0  aKmYaibHOCHb
npuobpemarom maxkue yeau u 3a0ayu, Kax:

gocnumaHnue YOeHcOEHHOCmU 8 NO3HABAEMOCMU  SNeHUll  NPUpoobl,
V8aAdiCEHUsi K Npoyeccy meopuecmed 6 001acmu meopemuyeckux U NPUKIaoHbIX

UCCNIe008AHULL 68 XUMUU, (DOPMUPOBAHUE MUPOBO33PEHUS, COOMBENCMEYIOULe20



COBPEMEHHOMY YPOBHIO PA3GUMUSL HAYKU,

paseumue MoOmusayuu K OOVUEHUN0 U HNO3HAHUIO, CNOCOOHOCmEel K
CAMOKOHMPONIO U CAMOBOCHUMAHUIO HA OCHOB8E YCBOCHUS 00ujeuenosedeckux
yeHHocmeu,

pazeumue no3HABAMENbHbIX UHIMEPECO8, UHMENNEKMYAIbHbIX U MBOPUECKUX
cnocobnocmeti 00y4anwWuxcs, Gopmuposarue y HUxX CO3HaAmebH020 OMHOUEHUS K
camooopa’z0eaHul0 U HeNnpepulBHOMY 00PA308AHUI0 KAK YCI08UIO VCNEeUHOU
npogheccUOHANbHOU U 0OWEeCMBEeHHOU  0esiMeNbHOCIU,  OMBEMCMBEHHO20
OMHOWEHUST K CBOEMY 300P08bI0 U NOMPEOHOCIU 8 300POBOM 00PA3E HCUSHU,

G opmuposarue ymeHul U Ha8bIKO8 pa3yMHO20 NPUPOOONONb308AHUS, PAZBUMUE
9KOJI02UYECKOUl  KYIbMypsbl, Nnpuodbpemenue onvlma o00uecmeeHHo-noae3Hou
IKOJI02UHECKOU OessmelbHOCU.

Ilemn w 3amaud M3ydeHHs TMpeaMeTra «XUMHUS» TOJYyYHIH TOJAPOOHYIO
METOJIMYECKYI0 HHTEpIpeTanuio B pazgene mnporpammsl  «llmanupyemeblie
pe3yabTaThl OCBOCHUSI TMpeaAMETa», Onarojgaps uemy oOecredeHO YETKOe
MPEJICTAaBJICHUE O TOM, KaKW€ 3HAHUS W YMEHHUS MMEIOT MPSMOE OTHOIICHHE K

pean3any KOHKPETHOM LETH.

MECTO YYEBHOI'O IPEIMETA «XUMMWS» B YHEBHOM IIVIAHE

B cucreme cpegnero oOmiero odpasoBaHus «XuMUs», U3ydaeMas Ha 0a30BOM
yYpOBHE, NpHU3HAHA 0053aTeIbHBIM Y4YEOHBIM MPEAMETOM €CTECTBEHHOHAYYHOIO
nukia. O0uiee Yuciio YacoB, PEKOMEHAOBAHHBIX ISl U3YYEHUS! XUMUU - 70 4acos:
B 10 kmacce - 35 yacoB (1 yac B Henento), B 11 kiacce - 35 yacoB (1 yac B Henernto).

VY4eOHpiii npeamer «XuMus» yriayOJaEHHOTO YPOBHS M3YyUEHHUS SIBISETCS
MPEeIMETOM €CTECTBEHHOHAYYHOT O IIMKJIa. Ero n3yueHnue npeaycMoTpeHo B Kitaccax
€CTECTBEHHOHAYYHOT'O npodusis,  Hampumep,  XMUMHYECKHX, XUMUKO-
OMOJOTMYECKUX M MEAMIMHCKUX. B 3THX Kilaccax M3y4eHHE NaHHOIO IpeIMeTa
PEeayCMOTPEHO B 00BbEME yueOHOM Harpy3Ku He MeHee 3 4 B Heaento. O01iee 4nciio
4acoB, PEKOMEHIOBAHHBIX JUIS M3yYeHUS XUMHH Ha Yriiyon€éHHOM ypoBHe, - 210
yacoB: B 10 kitacce - 105 gaca (3 yaca B Heeno), B 11 kiacce - 105 yaca (3 yaca B

HEJIETIO).



[Tpu popmupoBanum 06pa3oBaTETHLHON OpraHU3aUueii MyJIbTHIPOPUIHHOTO
yuebHoro minana ang 10 u 11 xmaccoB ycraHaBimMBaeTcs yueOHasi Harpyska Io
npeaMeTy «XuMush» a1 6a30Boro ypoBHs B 00béMe 1 yac B Hepento (35 u B ron), a
JUIsl YDUIyOJIEHHOTO YpOBHS clieqyronuMm oOpa3oM: | dac B HeOeno 3a CUér
obs3arenpHOM yactu OOII COO um 2 yaca 3a cuér yactu OOIl COO Ha
JIOTIOJIHUTENbHBIE Y4YEOHbIE MNpeAMeThl. TakuMm o0pa3zoMm, Ui O00ydarommxcs,
BBIOpABIINX YriayOJIEHHOE M3yYEHHE XMMUH, yueOHas Harpys3ka yCTaHABIMBAETCA
Takke 3 yaca B Henemo (105 4 B roa), 3T0 mpaBOMEpHO, €CIIM MaKCHUMaJlbHas
ydyeOHas Harpy3ka He MpPEBBIIIAET MAKCUMAJIbHO JOMYCTUMYIO YYEOHYIO HArpy3Ky
B HEJIEJIO.

B TemarnueckoMm MiiaHMpOBaHUM yKa3aH pe3epB y4eOHOTro BpeMEHH, KOTOPOE
PEKOMEHAYyeTCsl NJisl pealiM3alMid aBTOPCKUX MMOJAXOJ0B IO HCIOJIb30BAHUIO

pazHoo0pa3HbIX (GOpM OpraHU3aIu Y4eOHOTO MpoIiecca.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
HPEAMETA «XUMMUSA»

®I'OC  ycranaBnuBaeT  TpeOOBaHUS K  Pe3yJbTaraM  OCBOCHHS
oOydJaromuMHuCcs TporpaMM CpeaHero oOiiero o00pa3oBaHus (JTUYHOCTHBIM,
MeTanpeaMETHbIM U TpeaAMeTHbIM). [lonmydeHue XuMudeckoro oOpa3oBaHMS
0a3upyercs Ha OCHOBHBIX JHUJAKTHYECKMX MPUHIUINAX 00yyeHus (Hay4yHOCTH,
CUCTEMHOCTH, CHCTEMAaTHYHOCTH, JOCTYITHOCTH, CBSI3M TEOPUM C IPAKTHKOM,
HaIJISIIHOCTH U JIp.), HA IPUMEHEHUN COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOT I
C Y4€TOM MEXaHU3MOB JIOCTH)KEHHS BCEX IUJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMS
OCHOBHOW 00pa3zoBaTenbHON TporpaMmbl. HaydHO-MeTOIUYEeCKO OCHOBOW IS
pa3paboOTKu IMJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS MPOrPaMM CpPEIHEro OOIIEro

00pa3oBaHUs SIBISETCS CHCTEMHO-ACATSIbHOCTHBIN TTOAXOI.

JIMYHOCTHBIE PE3YJIBTATDBI
B cooTBeTCTBUM C€ CHCTEMHO-AESATEIBHOCTHBIM IOAXOIOM B CTPYKTYypE
JUYHOCTHBIX pE3YyJbTATOB OCBOCHUA IMpeamera «XHUMHS» Ha YPOBHE CPEOHErO

06H_ICI‘O O6paSOBaHI/ISI BBIICJICHBI CICAYIOMINE COCTABJIAIOIINC:



OCO3HAHWE OOYYAIONUMHUCS POCCUUCKOW TPAKIAHCKOW HIACHTUYHOCTH —

TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;
HaJIM4Khe MOTUBAIIMK K OOYUEHHUIO;

I[eJICHATIPABIICHHOS Pa3BUTHE BHYTPEHHUX YOEKIEHWH JMYHOCTH Ha OCHOBE

KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAUIIMM 0a30BOM HAYKU XUMUHU;
TOTOBHOCTh U CHOCOOHOCTh OOy4Yaromuxcsi PYKOBOJICTBOBATHCSI B CBOEH

JNEATENbHOCTH IEHHOCTHO-CMBICJIOBBIMUA YCTAHOBKAMU, MPUCYIIUMHU LIEJTOCTHON

CUCTEME XUMHYECKOTO 00pa30BaHus;

HaJM4Yue MPABOCO3HAHUS IKOJOTMUYECKON KYJIbTYPHI U CIIOCOOHOCTH CTaBUTH IIEJH

Y CTPOUTH )KU3HEHHBIC IIAHBI.

JInyHOCTHBIE pPE3YNBTATBI OCBOCHHS IpeaMeTa «XHUMUs» JTOCTUTAlOTCS B
€MHCTBE yUeOHOM U BOCITUTATENbHOM JIesITeIbHOCTH OpraHu3aiii B COOTBETCTBUU
Cc I'YMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMHU
[EHHOCTSIMU U HJeajlaMd POCCHMCKOTO TPa)XTAHCKOTO OOIECTBA, MPUHITHIMUA B
oOLIECTBE HOPMaMu W MpaBUJIAMU IOBEJEHHUS, CIIOCOOCTBYIOIIMMH MpOLieccam
CaMOIIO3HAHMUS, CaMOpPa3BUTUS M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
00y4Jarommxcs.

JInyHOCTHBIE ~ pe3ynbTaTbl OCBOCHUSA Ipeamera «XHUMHUS»  OTPaXKaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEILHONM M TMPAKTHYECKOW JEeATEIbHOCTH
0Oy4Yaromuxcsl Mo peaanu3aiuy IPUHSATHIX B O0OIIECTBE IIEHHOCTEH, B TOM YKCJIC B

qacCTHu.

1. I'paxxaaHCcKOro BOCIUTAHUS:

OCO3HAHMS OOYYaIOUUMHUCA CBOMX KOHCTHTYIIMOHHBIX TpaB M 0OS3aHHOCTEH,
YBaXEHUS K 3aKOHY W MPABOMOPSJIKY;

MIPEICTABIICHUS O COITMATBHBIX HOPMaX U MPaBHJIaX MEKJIUNIHOCTHBIX OTHOIIICHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEILHOCTH IPH CO3JaHHHM Yy4eOHBIX
MPOCKTOB, PEIICHHH YyYeOHbIX ¥ T[I03HABATENBHBIX 3a/1a4, BBITOJTHCHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH IMOHUMATh U IIPUHUMATb MOTUBLI, HAMCPCHU, JIOTUKY WU apT'YMCHThI



APYTUX MPU aHAJIM3€ Pa3IMYHbIX BUJOB YU€OHOU e TENbHOCTH;

2. IlaTpuOTH4Y€CKOr0 BOCIIMTAHUS:

LICHHOCTHOIO  OTHOLIEHUS K HCTOPUYECKOMY U  HAYYHOMY  HACIIEIHIO
OTEYECTBEHHOU XUMUH;

YBaXEHUS K MPOLECCY TBOpUEeCTBA B OOJACTH TEOPHUM W MPAKTHYECKOrO
IIPUMEHEHUS XUMHUH, OCO3HAHUA TOTO, YTO JOCTUKECHUS HAYKU €CTb PE3ysIbTarT
JUINTEJIbHBIX ~HAaOMIOAEHUM, KpPOIMOTJIMBBIX 3KCHEPUMEHTAIBHBIX TOUCKOB,
IIOCTOSTHHOI'O TPy YYEHBIX U IPAKTUKOB;

UHTEpeca U I03HABATEIbHBIX MOTHBOB B ITOJIYYEHHM U IOCICAYIOLIEM aHAJIU3Ee

MH(pOpMaUK O EPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3. JlyXoBHO-HPAaBCTBEHHOI0 BOCIIUTAHMSA:

HPABCTBCHHOT'O CO3HAHMA, STHUCCKOI'O ITIOBCACHM A,

CITOCOOHOCTH OOCHHUBATL CHUTYyaAllMH, CBA3AHHBIC C XHUMHWYCCKUMMH SBJICHUAMHU, U
IMPYUHUMATb OCO3HAHHBIC PCUICHUA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHLBIC
HOPMBI U ICHHOCTH,

IOTOBHOCTH OLICHHUBATH CBOE MMOBCACHHUC U IIOCTYIIKH CBOUX TOBapI/IHIeﬁ C HOBI/II_[I/Iﬁ

HPABCTBCHHLIX W IIPABOBLIX HOPM M OCO3HAHHC HOCJ'IC,Z[CTBI/Iﬁ 9THUX ITOCTYIIKOB,

4. @opmMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMAaHHUSA LIEHHOCTEW 310pOBOTO U 0O€30M1acCHOT0 00pa3a KU3HHU; HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOILIEHUSI K COOCTBEHHOMY (PU3MYECKOMY M MCUXHUYECKOMY
310POBBIO;

coOmoieHrs MpaBwil  0e30macHOro oOpalleHuss C  BellecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM ACATEIHLHOCTH;

NOHMMAaHHUS LIEHHOCTU NMPaBUJ UHIWBUIYATBLHOTO M KOJJIEKTUBHOTO 0€30IM1acHOTO
IIOBEJICHUS B CUTYaLUsIX, YTPOXKAIOIIKUX 30POBBIO U *KU3HU JIFOIEH; OCO3HAHUSA
IOCIEACTBUA M HENPUATUS BPEOHBIX NPUBBIYEK (YMOTPEOJIEHUsS aNKOroJs,

HapKOTUKOB, KYpEHHUS);



5. TpynoBoro BOCIMTAHUA:

KOMMYHUKATHBHOW KOMITETCHTHOCTH B Y4€OHO-UCCIIEI0BATEILCKON ICSITEIIBHOCTH,
OOIIIECTBEHHO TIOJIC3HOM, TBOPUYECKOU U APYTUX BUAAX JCATEIHLHOCTH;

YCTAaHOBKHA Ha aKTUBHOE y4YacTHE B PENICHUU NMPAKTUYCCKUX 3a7ad COIUATHHOU
HaMpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IITKOJIbI);

WHTEpeca K MPaKTUIECKOMY U3yUeHHUI0 Mpodecchii pa3IndHOTO Pojaa, B TOM YHCTIC
Ha OCHOBE MPUMEHCHHUSI MPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYY, JIOISIM TpyJAa U pe3yibTaTaM TPYAOBOU JeATEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUAYaJTbHOW TPACKTOPHH OOpa30BaHUS,
Oynymieit npodeccuu u peanuzanuyu COOCTBEHHbBIX JKU3HEHHBIX TIAHOB ¢ YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEM

00IIIeCTBA;

6. DK0JIOTMYECKOr0 BOCIIUTAHUS:

DKOJIOTHYECKH I1eJIeCO00pa3HOTO OTHOIICHHS K TIPUPOJIe, KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU HA 3EMIJIC;

MOHMMAaHMUS TJIOOAJIBHOTO XapakTepa JKOJOTHUYECKHUX MpoOJIeM, BIUSHHS

AKOHOMMYECKHX MTPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIbI;

OCO3HAHUSI HEOOXOAUMOCTH HCIIOIb30BaHUS JOCTHUXKEHUW XUMHUU JJIsl PEIICHUS
BOIIPOCOB PALMOHAIIBHOTO IIPUPOAOTIOIb30BAHUS;

AKTUBHOTO HEMPHUATUS JIEUCTBUM, NPUHOCAIIMX BPEL OKPYKAOIIEH MPUPOIHON
cpene, yMeHUs MPOTrHO3UPOBATh HEOIATONIPUATHBIC DKOJIOTUYECKHUE TTOCIIEACTBUS
MPEANPUHUMAEMBIX AEUCTBUNA U NPEAOTBPALIATh UX;

HAJIMYMS PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, 3KOJOTMYECKON KYJIbTYPHI,
OTIbITa NEATEIbHOCTH AKOJIOTUYECKOMN HaMpaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCS UMHU B MO3HABATEIIbHON, KOMMYHHUKATUBHON U COLIMATIBHOM
PAKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HWICOJIOTUU

xemohoouu;

7. LleHHOCTH HAYYHOTI'O MO3HAHMA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO



pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTUKU;

MOHMMAaHUA CHEU(PUKA XUMHUU KaK HayKd, OCO3HAHUS €€ poiu B (POPMHUPOBAHUH
paloOHaIbHOIO HAYYHOT'O MBIIIJIEHUS, CO3/1aHUHU LIEJIOCTHOTO MPEAICTAaBIEHUS 00
OKPYKAIOIIEM MHpE KaK O E€JUHCTBE MPUPOABI U YEJIOBEKAa, B IO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpoOJeM COXpaHEHHs] IPUPOJIHOTO
paBHOBECHS,

yOexAEHHOCTH B 0COO0H 3HAUMMOCTH XUMUU JIJIs1 COBPEMEHHOM [IUBUIIN3AIUH: B €€
I'YMaHUCTHYECKON HalpaBJICHHOCTH M Ba)KHOH pOJIM B CO3/laHUU HOBOHM 0a3bl
MaTepualbHOW KYJIbTYpbl, pEHIEHUH TIJI00aJbHbIX MPOOJIEM YCTONYHBOIO
pa3BUTHs 4YEJIOBEYECTBA — CBHIPBEBOM, DHEPreTHUYECKOM, IHIIEBOW U
HKOJIOTMYECKOI 0€3011acCHOCTH, B Pa3BUTUU MEIUIMHBI, OOECIICUEHNUN YCIOBUI
YCHEHIHOTO TpyAa M HKOJOTMYECKH KOM(POPTHOM KU3HHM KaXJAOro YjeHa
00111eCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: ITOHUMAHMS CYIIIHOCTH METOAOB IO3HAHWS,
UCIIOJI3YEMbIX B  €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM MCHOJIb30BaTh
MOJTy4yaeMble 3HAHUS JUIsl aHAJIKM3a U OOBSICHEHUS SIBICHUN OKPY’KaIOILIEro Mupa
Y IPOUCXOAAIIMX B HEM U3MEHEHUI; YMEHUs JIeJ1aTh 000CHOBAHHBIE 3aKITFOUCHHS
Ha OCHOBE HAy4yHBIX (AKTOB M HMMEIOIIMXCS JAaHHBIX C LENbIO IMOJIY4YECHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO UCIOJIb30BaTh XMMHUUYECKHE 3HAHUS JJI PEIICHUS
npo0JieM B peasibHBIX )KU3HEHHBIX CUTYAIIUsX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHHA MO XUMHUHU B COOTBETCTBHM C
KU3HEHHBIMU MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM TpyJa B pasIUYHBIX cdepax MTpodecCHOHATBHON

ACATCIBHOCTH.

METANIPEJMETHBIE PE3YJIBTATDI
MeranpeaMeTHble Pe3yJbTaTbl OCBOCHUS Y4eOHOro mpeamera «XuMus» Ha

YpOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT: 3HAaUUMBbIe U1l POpMUPOBAHUS



MHUPOBO33pEHUS  OOYyYaromuXcsi  MEXIUCHUIUIMHAPHBIE  (MEXIPEIMETHBIC)
OOIIIeHAyYHbIE TOHATHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KApPTHHBI MHpA H
cnenuuKy METOJ0B IMO3HAHMS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, JHEPTHs, SBICHUE, TPOIECC, CHCTeMa, Hay4HbIA (aKT, MPUHITHII,
TUI0TE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeA0OBaHUe, HaOII0CHHE,
U3MEpPEHUEe, DOKCIEPUMEHT U JIp.); YHHUBEpCalbHble Yy4yeOHBbIE JICWCTBHUS
(mo3HaBaTeIbHBIE, KOMMYHHUKATUBHBIC, PETYISATHUBHBIE), 00ECICUNBAIOIIHEC
dbopmupoBanre (YHKIIMOHATIBLHOM TPAMOTHOCTH M COIMAIBHOM KOMIIETCHIIUH
oOy4arommxcsi;  CIOCOOHOCTh  OOy4YaroOlIUXCA ~ HUCIOJb30BaTh  OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKHE 3HAHUS W YHHUBEPCAIbHBIC yUeOHBIC
JIEUCTBUS B MIO3HABATEIILHON U COIIMAIIBHON MTPAKTUKE.

MeramnpeaMeTHbIE pe3yabTaThl OTPAXAIOT OBJIAJICHUE YHUBEPCATbHBIMH
y4eOHBIMU  TO3HABaTEJIbHBIMM, KOMMYHUKATUBHBIMH U  PETYJSITUBHBIMHU
JCUCTBUSIMH.

Osnaoenue yrueepcajibHblmu yueﬁubmu NO3HABAM EJIbHBIMU OCUCIBUAMU:

1. Ba3oBBIMH JIOTHYECKHMH JA€liCTBUSIMHU:

CaMOCTOSITeNIbHO (hOPMYJIMPOBATh U aKTYaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpUBaTh;

ONPEAEIATH LENU AEATCIBbHOCTH, 3aJ]aBasi MApAMETPBI U KPUTEPUU UX JOCTUKECHUS,
COOTHOCHUTD PE3YJIbTAThI ICSITETLHOCTH C TOCTABICHHBIMU 1EJISIMU;

HCIOJIBb30BaTh IIPU OCBOCHWW 3HAHWM NPUEMBI JIOTHYECKOTO MBIINUIEHUS —
BBIJICJIATh XapaKTEPHbIE MPU3HAKU MOHATUI M yCTAHABIMBATH UX B3aUMOCBSI3b,
MCIIOJIH30BaTh COOTBETCTBYIOIIHME TOHITHS SISl OOBSICHEHUS OTIACIHHBIX (DAKTOB
U SIBJICHUI;

BBHIOMpATh OCHOBAHUS U KPUTEPUM [JIs1 KJacCU(UKAIIMU BEIIECTB U XUMHUUYECKUX
peaKkuuu;

YCTaHaBJIIMBATb MMPUYNMHHO-CICACTBCHHBIC CBA3W MCKAY U3YUACMBIMH ABJICHUAMU,

CTPOUTH JIOTHYCCKHUEC PACCYIKACHUSA (I/IHILYKTI/IBHBIGE, ACAYKTHUBHBIC, 110 aHaJIOFI/II/I),

BBIABJIAThE 3aKOHOMCEPHOCTH KW IMPOTHBOPCYHA B paCCMATpHUBACMBIX SBJICHUAX,



(bOpMyIHpPOBATH BHIBOJBI U 3aKITIOUCHUS;

MPUMEHSITh B TMPOLECCE IMO3HAHUS KCIOJIb3yeMble B XUMHUHM CHUMBOJUYECKUE
(3HAaKOBBIE) MOJEIHM, MPeoOpa3oBbIBATh MOJEIbHBIC MPEACTaBICHUS —
XUMUYECKUN 3HaK (CHMBOJI) dJEMEHTa, XUMUYeckas (opmylna, ypaBHCHHE
XUMUYECKON peakiuu -— TpU PEIIeHUd YYEOHBIX TMO3HABATENbHBIX H
NPAKTUYECKUX 3aja4, TPUMEHSATh Ha3BaHHbIE MOJEJIbHbIC MPEICTABICHUS AJIs
BBISIBJICHUSI XapPaKTEPHBIX NPU3HAKOB H3yYaeMbIX BEIIECTB W XUMHUYECKUX

peaKuii;

2. Bba3oBbLIMH HccJIeI0BaTEILCKUMM A€HiCTBUSIMM:

BJIAJIETh OCHOBAMH METOJI0OB HAYYHOI'O MIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIM;
dbopMyIMpoBaTh IEIU U 3aJa4d HCCIEIOBAaHMS, MCIIOIb30BaTh MOCTABJICHHBIC M
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA ITO3HAHUS
U OCHOBbI i (OpPMHUPOBAHUS THUIMOTE3bl [0 TPOBEPKE MPABUIHLHOCTH

BBICKA3bIBACMBIX CY)KHCHHﬁ;

BJIQJICTh HABBIKAMH CaMOCTOSATENIBHOTO INIAHUPOBAHUS U MIPOBEICHUS YUEHHUUECKUX
AKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUS HaOMIOAaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €T0 pe3yibTaT, (PopMyIupoBaTh 0000IICHMS
U BBIBOJIBI OTHOCHUTEJIHHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIECIOBAHMUS,
COCTaBJIATh OOOCHOBAHHBINM OTYET O MpOJEIaHHOM paboTe;

PUOOPETATH OMBIT YYCHUYECKOM HCCIIeIOBATEIHCKON M MPOSKTHOM IESITEIIbHOCTH,
MPOSIBIISATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITETbHOMY TOMCKY METOJIOB

PCHICHUA IMMPAKTHYCCKUX 3aJa4, IPUMCHCHUIO PA3JIMIHBIX MCTOA0B ITO3HAHUA,

3. Pabotoii ¢ unpopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHbIX HUCTOYHUKAX WMH(MOpPMAIUU (HAYYHO-TOIMYJISIpHAS
JUTEpaTypa XUMHUYECKOTO COJIEpKaHUS, CIPABOYHBIE TIOCOOUS, PpPecypchl
WuTepHera), aHanu3upoBaThb HMHPOPMAIMIO pa3IMYHBIX BHIOB U  (popm
IIPE/ICTaBIICHUS, KPUTHYCCKH OIICHUBATH el JOCTOBEPHOCTh u
HCTIPOTUBOPCYNBOCTD, (l)OpMYJ'H/IPOBaTB 3aIPOChHI U TPUMCHATDH PA3JINYIHBIC MCTO/bI

MpU MOUCKE M 0TOOpe MHMOpMaIMK, HEOOXOAUMOM ISl BBIMOJHEHUS YYCOHBIX



3a71a4 ONPEAECIEHHOTO THUIIA;

npuoOpeTaTh  OMBIT  WCTOJB30BaHWS  MH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX

TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATEIILHO BBIOMPATh ONTHMAIBHYIO (HOPMY TpeaCTaBlIeHUs HHGOPMAIHH
(cxemsl, rpadUKH, JUATPAMMBI, TAOJIUIIBI, PUCYHKH U T. I1.);

UCIIOJIb30BaTh HAay4HBIA SI3bIK B KAu€CTBE CPEJCTBA MpPU paboTe C XUMHUYECKOU
nH(opMaIen: TPUMEHITh MEXIPEIMETHbIE ((PU3NIECKHE U MAaTEMAaTUIECKHE)
3HAKW U CUMBOJIBI, (hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh M MpeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJIMYECKHWE  CPEICTBA
HaTJISTHOCTH.

Osnadenue yHugepcanbHblMu KOMMYHUKAMUGHBIMU OCHUCMGUAMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY)XIaeMOW TeMbl B XOJAE AMaIora W/WiH
JTIUCKYCCHUH, BBICKA3bIBATh ujeu, GopMyJIMpOBaTh CBOU MPEITIOKECHUS
OTHOCHUTEJILHO BBITTOJIHEHUS MPEIJIOKEHHON 3a/1a4u;

BBICTYNIaTh C TpE3CHTAalMeld pe3ylbTaTOB IO3HABATEILHOW JI€ATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHUKAMH TIPH
BBITIOJITHCHUH XHMHYECKOTO OKCIEPUMEHTa, TPAKTHYECKON paboOThl M0
UCCJICIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, peaIu3alui Y4eOHOro IPOeKTa U
(dbopMyIHpOBaTh BBIBOJIBI 1O PE3YJIbTaTaM MPOBEAEHHBIX MCCICAOBAHUM ITyTEM
COTJIACOBAHMSI TTO3UIINH B X0J1€ 0OCYKICHUS U 0OMEHA MHEHUSIMU.

Osnadenue yHusepcanbHblMuU pe2ynamueHbIMu OCUCmeUAMU:

CaMOCTOSITENIFHO ~ TJIAHUPOBAaTh M OCYIIECTBISITH CBOIO  IO3HABATEIHHYIO
JeSTeNbHOCTh, Ompenessas e€ Menu W 3a7add, KOHTPOJHPOBaTh W IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh NpPEIIaraéMblii aarOpuUTM JICUCTBUN TIpH
BBIMIOJTHEHUH YYE€OHBIX W HCCIEAOBATEIbCKUX 3a/1ad, BBIOMPATh HamOojee
3¢ ¢deKkTuBHBIN cOCO0 MX pEIIeHHs ¢ YYETOM MOJyYeHHUs HOBBIX 3HAHHMHA O
BEIIECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYUIIECTBJISTh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHalu3a U

CaMOOILICHKU.



MNPEJIMETHBIE PE3YJIBTATHI

[TpenMeTHBIC pe3yIbTaThl OCBOCHHS IPOTPAMMBI CPETHETO 00IIEro 00pa3oBaHus
110 XUMHH Ha 06Q30BOM YPOBHE OPHECHTUPOBAHBI HA 00ECIICUECHHE IPEUMYIIICCTBECHHO
o0mreo0pa3oBaTebHON W OOIMIEKYJbTYPHOW MOATOTOBKU oOydJaroruxcs. OHH
BKJTIOYAOT: crieluuIecKue s yaeOHOro npeaMera « XMMHUsD» HAydHbIC 3HAHMUS,
YMEHHUS U CIIOCOOBI ICHCTBHIA 1O OCBOCHHIO, MHTEPIIPETAIIMH U TIPEOOPa30BaHUIO
3HAHWUW, BHJBI ACSITCILHOCTH IO IOJIYYCHHIO HOBOTO 3HAHHUS W NPUMCHCHHIO
3HAaHU{ B PA3IMYHBIX YICOHBIX U PEATbHBIX )KH3HCHHBIX CUTYAIUAX, CBA3AHHBIX C

XUMHEMH.

B [nporpaMme 110 XUMHH IIPCAMCTHBIC PC3YJbTAThl IIPCACTABIICHBI IIO I'OJdaM

U3y4YeHUs Kak Ha 0a30BOM, TaK U Ha y2ny01éHHOM YPOBHIX (BBIIEIECHO KYPCUBOM).

B 10 xknaacce mpeaMeTHbIe Ppe3yJIbTATBI OCBOeHHs Kypca «OpraHumyeckas

XUMUSD> OTPAKAKOT:

1) cpopmuposannocmo  npedcmagnenuti: 0 XUMUYECKOM COCTaBIIAIOIIEH
€CTECTBEHHOHAYYHOM KapTUHBl MHpPA, POJM XUMHUU B MO3HAHUU SIBJICHUI
npupoasl, B (OPMHPOBAHWM MBIIUIEHUS U KYJIbTYpPbl JIMYHOCTH, €€
(YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIUMOM MJisi pelIeHus MPaKTUYECKUX
3ala4 ¥ JKOJIOTMYECKM OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBIO U
MIPUPOJTHOM CPEAE;

2) é1a0enue  CUCTEMOM  XHMMHUYECKHMX  3HAHHH, KOTOpasi  BKJIIOYaeT:
OCHOBOIIOJIATAIOIIME TOHATUSA (XUMUYECKUH HJIEMEHT, aTOM, JJIEKTPOHHAs
o0o0JIouKa aTroma, MOJIEKyJla, BaJIEHTHOCTb, AJIEKTPOOTPHULIATEIHHOCTD,
XUMUYECKasi CBs3b, CTPYKTypHasi (opmyna (pa3BEpHYyTass M COKpaIEHHAs),
MOJIb, MOJIIpHAsE Macca, MOJIIPHbIA  00BEM, YIJIEpOAHBIA  CKEJET,
(GyHKIIMOHAIbHAS TPYTINA, PaJAUKaIl, U30MEPHsI, K30MEPBI, TOMOJIOTHUECKHI P,
TOMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOJA- W a30TCOJEpKAUUE COEAUHEHUS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COETMHEHHUS );
TEOPUHU U 3aKOHBI (TEOpHUs CTPOEHUS opraHndeckux BeulectB A. M. bytneposa,

3aKOH COXpaHCHHA MaCChl BCH_ICCTB); 3aKOHOMCPHOCTH, CHUMBOJIMYECKHUH S3bIK



XUMHH, MHUPOBO33PECHUECKUE 3HAHUS, JIeXKAllUe B OCHOBE MOHUMAHUS
MPUYMHHOCTA W CHCTEMHOCTH XHUMHYECKUX SIBJICHHUH, (DAKTOIIOTHUECKHE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYECHUU U O€30MACHOM HCIOJIb30BAHUU
BOKHEUIITNX OPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYCCKON ACSITEIHHOCTH
YeJI0BEKa;

3) cihopmuposannocmv ymenuii 8vla61AmMb XapaKTEpHbIC TPU3HAKU TOHSITHH,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, UCHOIb306aMb COOTBETCTBYIOIIUE MOHSITHUS

IIpH OIIMCAaHHUH COCTaBa, CTPOCHUA U HpeBpaHIGHI/Iﬁ OPraHUYCCKUX COGﬂHHeHHﬁ;

4) cghopmuposanHocms yMeHUll UCNONB306aMb XUMHUYECKYI0 CUMBOJMKY IS
COCTABJICHHSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHWYECKHX BEIISCTB M YPAaBHCHHH XHUMHYECKUX PEAKITUH;
U320MasIU8ams MOJIEIN MOJIEKYJ OPTaHMYECKUX BEUIECTB NIl WIUTIOCTpAIUH
UX XUMHYECKOTO W MMPOCTPAHCTBEHHOTO CTPOCHHUS;

5) cghopmuposanHocms ymeHull ycmaHasiueams TPUHAIIIEIKHOCTh HU3YyUYECHHBIX
OpraHUYEeCKUX BEIIECTB MO WX COCTaBy M CTPOEHHUIO K OIpeACIIEHHOMY
KJIacCy/Tpynie COeIUHEHUMN (yrJIeBOJAOPOAbI, KUCIOPOJ- U a30TCOJEpHKAIIUE
COCIMHEHMUSI, BHICOKOMOJICKYJISIPHBIE COCAMHEHHS); 0agams WM HA3BaHUS 10
cucremarnueckor HomeHkiarype (IUPAC), a Takxe npuBOAUTh TPUBHAIBHBIE
Ha3BaHUS OTICIBHBIX OPTaHWYECKUX BEIIECTB (ITHJICH, MPOTMIICH, alleTHIICH,
STUJICHTIIUKOJIb, TIULEPUH, (PeHO, (hopMallbIeTH I, alleTaIbIeTHI, MypaBbUHAs
KHCIIOTa, YKCYCHasi KHCJIOTa, OJICMHOBas KHCJIOTa, CTEapUHOBAs KHCIIOTA,
TII0K03a, (PPyKTO3a, Kpaxmal, 1eJUTI0JI03a, TIIUIIHH);

6) cpopmuposannHocms ymeHus onpeodensimb BUIbI XUMHUYECKOW CBSI3U B
OpTraHUYECKUX COCTUHCHUSX (OJMHAPHBIC U KPATHBIC), KOBAIEHMHASL U UOHHAS
CB43b, a- U P-CBA3U, B0OOOPOOHAS CBA3b);

7) cihopmuposanHocms yMeHUs NOOMBEPHCOAMb HA KOHKPEMHbIX Npumepax
xapakmep  3A6UCUMOCMU  PEAKYUOHHOU  CHOCOOHOCMU  OpP2aHUYeCKUX
COeOUHeHUll Om KpPAmHOCMU U MUNa KOBANeHMHOU C8s3uU (a- U n-ceisu),
83AUMHO20 GIIUSAHUSL AMOMO8 U 2PYNN AMOMO8 8 MOJEKVIAX,

8) cghopmuposannocmev ymenus npumeHsmb TOJOXKEHUS TEOPUU CTPOCHUS



oprannveckux BemecTB A. M. bytiepoBa s OOBSCHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HX COCTaBa U CTPOCHUSA;, 3aKOH COXPAHEHUS MAacChl
BEIICCTB;

9) cghopmuposannocme ymeHul xapakmepuzo8ams COCTaB, CTPOCHHE, (HU3UICCKUE
U XUMHUYECKHE CBOMCTBA THIUYHBIX MPEACTaBUTEICH pa3IMYHBIX KJIAacCOB
OpraHUYECKHUX BEIIECTB (METaH, 3TaH, STUJICH, ITPOMIIICH, alleTHIICH, OyTaIlucH-
1,3, meTrniOyTanuen- 1,3, 6€H3011, METaHOJI, STAHOJ, ATHJICHTIINKOJIb, TJIUIEPHH,
dbeHo, aneraapaerua, MypaBbUHAs U YKCYCHAash KHUCIIOTHI, TJII0OK03a, Kpaxmall,
LEJUTI0I03a, AMUHOYKCYCHAS KUCIIOTA); ULTIOCMPUPO8AmMb TEHETUYECKYIO CBS3h
MEXKJy HUMU YPaBHEHUSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEaKIUh C

UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

10)chopmuposannocms  ymenuti  xapakmepuzosams — COCmMAs,  CMPOEHUE,
Qusuneckue u Xumuyeckue ceoUCM8a MUNUYHbLX Npeocmagumenei pasiuyHblx
KIACCO8  OP2AHUYEeCKUX  Beujecms:  AIKaHO8, YUKIOAIKAHO8,  AJKEHO8,
ANIKAOUEHO8, ANKUHO8, APOMAMUYECKUX Y2lle8000P0008, CNUPMO8, Alb0e2Ud08,
KeMmoHO8, KapOOHOBbIX KUCIOM, NPOCMBIX U CIONCHBVIX IQDUPO8, IHCUPOS,
HUMPOCOCOUHEHUL U AMUHO8, AMUHOKUCIOM, DENK08, Y2n1e80008 (MOHO-, Ou- U
NOIUCAXAPUOO0B),  ULTIOCHPUPOBAMb  2eHEMUYECKYI0 CBA3b  MedcOy HUMU
VPABHEHUAMU COOMBEMCMBYIOWUX XUMUYECKUX DeaKyuti ¢ UCHOIb308aAHUEM
CMPYKMYPHBIX PopmyIL,

11) cpopmuposannocme ymenus xapakmepuzo8anv UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HE(pTh, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI HUX TEepPepadbOTKU W
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MepepaboTKH;

12) cpopmuposannocme  ymenuit. npoooums BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO BEUIECTBA MU MPOAYKTa
peaklMu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOHBIX
BEIIECTB WUJIU MPOAYKTOB PEAKIINN);

13) cghopmuposarnnocmo ymenuti 61adems CUCTEMOMN 3HAHUH 00 OCHOBHBIX METOIaX
HAyYHOT'O [O3HAHMUS, HCMOJb3YEMBIX B XHMHUHU TpPU H3YYEHUU BEIIECTB U

XUMHAYECKUX  SBJICHUU (HabmozeHue, U3MepeHue, JKCIEPUMEHT,



MOJICIIUPOBAHUE), UCNOIb306aMb CUCTEMHBIE XUMUYECKWE 3HAHUS IS
MPUHATHS PEIICHHA B KOHKPETHBIX JKU3HCHHBIX CHUTYAIUAX, CBS3aHHBIX C
BEIIIECTBAMHU U UX IPUMEHEHHUEM;

14) chopmuposannocms  6radenus cucmemou 3HAHUL O eCMeCmEeHHOHAYYHBIX
Memooax  NO3HAHUA  —  HAOMOOeHUU,  USMepPeHUU,  MOOeIUPOBaAHUL,
aKCcnepumenme (peanbHoOM U MbLCIEHHOM) U YMeHUsL NPUMEHAMb dMU 3HAHUS,

15) cpopmuposannocms ymenus npumeHsams 0OCHOBHbIE ONEPAYUU MbICTUMENbHOU

O0esimenbHOCMU — AHAIU3 U CUHMe3, CpasHeHue, 0000weHue, cCucmemMamu3ayuro,

8bIsABGNIEHUE NPUYUHHO-CIE0CMBEHHBIX C853ell — OJISl U3YUEHUSL CBOUICME 8eueCcms U

XUMUYECKUX pearkyull;

16) cghopmuposannocmo ymenuti cobarooams npasuia MOIL30BAHUS XUMUYECKON
MOCY/ION U J1Ta0OpaTOpHBIM 000pYyIOBaHUEM, a TaKXKe MpaBuia oOpaleHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKITUSMU IO BBITTOJIHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

17)cpopmuposannocme  ymenuti niaHuposams W GbINOAHAMb XUMUUYECKUN
AKCIIEPUMEHT (MpEeBpalieHUus OPTraHUYECKHX BEIIECTB IIPU HarpeBaHUH,
MOJIyYCHUE OTWIEHA W M3YYCHHE €ro CBOWCTB, KAYCCTBEHHBIC PEAKIIHH
OpraHUYEeCKUX BEIECTB, JCHATypalusi OEJIKOB TMpPU HArpEeBaHUU, IIBETHBIC
peakimu OEIKOB) B COOTBETCTBUM C MPABWJIAMH TEXHUKH O€30MAaCHOCTH TPHU
o0OpallleHUH ¢ BEIIECTBAMH U JJA00PATOPHBIM 000PYyIOBaHUEM, NPEOCmABIAamb
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu ypaBHEHUUH
COOTBETCTBYIOIIMX PEAKIMA W hopmyiuposams BBIBOILI Ha OCHOBE 3THX
pEe3ybTaTOB;

18) chopmuposannocms ymenuii: camocmosmenbHo HIAHUPOBAMb U NPOBOOUMD
XUMUYECKUll IKCnepumenm (nojiyyerue u U3YUeHUue CEOUCME Op2aHUYeCcKUX
gewiecmes, KauecmeeHHvle peakyuu yeieeo00p0008 pA3IUYHbIX KIACCO8 U
KUCTOPOOCOOEPIAHCAUUX OP2AHUYECKUX 6eUeCME, PeuleHUe IKCNEPUMEHMATIbHBIX
3a0au no pacno3HaBaAHul0 OP2AHUYEeCKUX eeujecms) ¢ cobarodeHuem npasui
be3onacnoco obpaweHus ¢ eewecmeamu U 1aO0pamopHviM 000py008aAHUEM,

Gdopmynuposame yenvb UCCIe008aHUs, NPEOCMAasIamb 6 pA3IUYHOU opme



pe3yibmamsl  IKCNEPUMEHMA,  AHAIU3Uposamsv U OYEHUBAmv  Ux
00CMOBEPHOCb,
19) cghopmuposannocmo  ymenuii  Kpumuuecku aHaIU3Upo8amb XUMHUYECKYIO

uH(pOpMaILIKIO, TOTydyaeMyto U3 pa3Hbix uctouHukoB (CMU, UuTepuet u ap.);

20) CHOpMUPOBAHHOCMb  YMEHUN. OCYWeCmEIAmb YeleHanpasieHHbll
HOUCK XUMUYECKOU UHGOPMAYyUU 8 PA3TUYHBIX UCOYHUKAX (HAYYHASA U Y4eOHO-
nayunas aumepamypa, CMHU, Humepuem u 0p.), Kpumuuecku anaiusuposams
Xumuyeckyro ungopmayuro, nepepabamvieamv €€ U UCNOIb306AMb 6
COOMBEMCMEUU C NOCMABIEHHOU Y4eOHOUL 3a0ayell

21) chopmuposannocme  ymenuti  cobmooamv  Npasula  IKOJOTHUECKU
LEJIECO00PA3HOr0 MOBEAEHUSA B OBITY M TPYAOBOM JESITENIBHOCTH B LEISAX
COXPaHEHUS CBOETO 3/10POBbS M OKPY’KAOIIEH IPUPOJHOMN CPENbl; 0CO3HABAMD
OMAaCHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BEILIECTB, MNMOHUMas cMbica nokazatenss I[[JIK (mpenenbHON agomycTUMOMR
KOHIICHTpAllUH), HOACHAMb HA TPUMEpPax CIOCOObl YMEHBUICHHS U
MpEeAOTBpPAlEHUsI WX BpPEIHOTO BO3ACHCTBUS HA OpraHU3M YeJIOBEKa;
AHAU3UPOBAMb  YeIecO0OPA3HOCb NPUMEHEHUs OpP2AHUYEeCKUX 6eujecms 6
NPOMBIULTIEHHOCIU U 8 ObIMY C MOYKU 3PEHUsL COOMHOULEHUS] PUCK-NOJIb3A

22) anig oOy4aromMxcsi ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSMH 3[I0POBbS: YMEHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U
XUMUYECKHUX SIBJICHUI;

23) nns cnensix U CI1abOBUASIIMX 00YUAIOIIUXCS: YMEHUE UCIIONIb30BaTh PelbeHO

TOYCUHYIO CUCTeMY 0003HaueHwuit JI. bpaitns pist 3anucu xumudeckux Gopmyd.

B 11 kuaacce mnpeaMeTrHble pe3yJabTaThl OCBOeHHsi Kypca «QOmass wu

HEOPraHuYecKasi XUMHSD OTPAKAIOT:

1) cgopmuposannocms  npedcmasienuti: O  XUMHUYECKOM  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, POJIM XMMHUM B TO3HAHUMU SIBJIICHU
opupoAbl, B (QOPMUPOBAHUM MBIIIJICHUS W KYJIBTYpbl JIMYHOCTH, €&

(YHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOW ISl PEUICHHUS] MPAKTHUECKUX



3a/1a4 U SKOJIOTUYECKHM OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3/I0POBBIO U
MPUPOJHOM CPEJIE;

2) enadenue  CUCTEMOM  XHMHUYECKMX  3HAHUH, KOTOpas BKJTIOYAET:
OCHOBOIIOJIararoIIre MOHATHS (XUMUYECKUN dJIEMEHT, aTOM, U30TOIl, S-, p-, d-
AJICKTPOHHBIE OpOWTAd aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJSPHBIH OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENECHb OKHUCJICHUSA, XHUMHUYECKas
CBSI3b (KOBaJICHTHAsI, MOHHAsI, METAJUTMYECKas, BOJIOPO/IHAS ), KPUCTATUTMYECKasT
pPEIIETKA, TUTIBI XUMUYECKUX PEAKIIMI, pACTBOP, MIEKTPOIUTHI, HEATIEKTPOJIUTHI,
BJIEKTPOJINTUYECKAS JTUCCOIMALINS, OKHCIUTEIb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMUYECKON peakiuy, XMMHUUYECKOE PaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHs
BJICKTPOJIUTUYECKON JUCCOLUAINH, TIepuoanueckui 3akoH . 1. Mennaeneesa,
3aKOH COXPAHEHHS MAaCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS
SHEPTUM NPU XUMHUYECKUX PEAKIUSIX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK
XAMHWH, MHPOBO33PCHYECKHUE 3HAHUS, JEKAIMe B OCHOBE IMOHHWMaHMUS
MPUYUHHOCTA U CUCTEMHOCTH XUMUUYECKUX SIBJICHUU, (HAKTOJIOTUYECKUE
CBEJICHHS O CBOMCTBAax, COCTaBe, MOJYYCHUU U O€30MacCHOM HCIOJIb30BaHUU
BOKHEHIIINX HEOPTaHUUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU JIESITEIHLHOCTH
YEJI0BEKA;

3) cospemernHble npedcmasnenuss 0 CMpoOeHulU Beujecmed Ha AmoMHOM, UOHHO-
MOJIEKVISIPHOM U HAOMOIEKYIAPHOM YPOBHAX, NPeOCmABleHUsl 0 MEeXAHUMAX
XUMUYECKUX peaxyuil, MepMOOUHAMUYLECKUX u KUHemu4ecKux
3AKOHOMEPHOCMAX UX NPOMEKAHUS, O XUMUYECKOM PABHOBECUU, PACMBOPAX U
OUCNEPCHBIX CUCMEMAaX;

4) gaxmonocuueckue ceederus o ceoucmeax, cocmase, NOIYYeHUU U 6€30NaACHOM
UCNONL30BAHUU  BAJNCHEUWUX  HEOP2AHUYEeCKUX  eeujecmé 6 Obimy U
NPaKmu4eckou O0esmelbHOCmU  4elo8eKd, OOWUX HAYYHbIX HNPUHYUNAX
XUMUYECKO20 NPOU3B00CMEd,

5) cghopmuposanHocms ymeHuill 6vlA61AMb XaAPAKTEPHbIC TPU3HAKU TMOHSITHH,
YCmanaenueams UX B3aUMOCBS3b, UCHOIb30684Mb COOTBETCTBYIOIINE MMOHSITHUS

ITPH OIMMCAaHHUHN HCOPTaHUMYCCKUX BCIICCTB U UX HpCBp&H.ICHPIﬁ;



6) cghopmuposannocme ymeHuu UCNOIBL306AMb XUMUYECKYI0 CHMBOJHKY JUIS
coctaBlieHUs] (GOpMyN BEHIECTB M YpPaBHEHUN XHUMHUYECKUX pEaKLUi;
cucremMarndeckyro HomeHknatypy (IUPAC) wu TpuBHanbHbIE Ha3BaHUS
OT/ICJIbHBIX HEOPTraHUYECKUX BEUIECTB (yrapHbIU ra3, YIIEKUCIIbIN T'a3, aMMHUAK,
rami€Hasi U3BeCTb, Heral€Hasi H3BeCTb, MMUThEBAS COJIA, MTUPUT U JP.);

T) cghopmuposannocme ymeHuu onpeoensms BAJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKHUX JIEMEHTOB B COCIMHEHUAX PA3IMYHOTO COCTABA; BUJ XUMUUECKOMN
CBs3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPOJIHASI) B COCAMHEHUSX;
TUAN ~ KPUCTAJUIMYECKOW PEmETKM KOHKPETHOTO BellecTBa  (aToMHas,
MOJICKYJISIpHAsi, HWOHHAs, METaJUIMYecKas); XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUN;

8) cpopmuposannocms ymenus 00bACHAMb 3A6UCUMOCTb CEOLUCME Beuiecme om
8UOA XUMUYECKOU C8A3U U MUNA KPUCMALIUYEeCKOU peulémru, 0OMeHHbIl U
OOHOPHO-AKYENMOPHBIU MEXAHUZMbI 00PA308AHUS KOBATIEHMHOU CE53U;

9) cghopmuposannocmo VMeHUl VCMAaHaenIueamas MPUHAJIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBY K OMPEACIEHHOMY KJacCy/Tpymre
COCIMHEHHI (MPOCThIE BEIIECTBA — METaUIbl M HEMETalbl, OKCHUJbI,
OCHOBAHMsI, KUCJIOTHI, aM(pOTEpHbIE TUIPOKCUIBI, COJIH );

10) chopmuposannocme ymenuii: knaccupuyuposams: HeopeanuiecKue geuecmed
no ux cocmagy, Xumuyeckue peakyuu no paziudHblM NPUSHAKAM (YUciny u
coCmasgy peazupyrowux ewecms, meniogomy s¢gekmy peaxyuu, UsMeHeHUIo
cmeneHeli OKUCIeHUsl 91eMeHmo8, 00pamumMoCmu, yY4acmuio Kamaiuzamopa u
Mm.n.);  CaMOCMOAMENbHO  6blOUPAMb  OCHOBAHUA U  Kpumepuu O
KAACCUuUKayuu u3yuaemvlx 6eujecme u XUMU4ecKux peaxkyu,

11) cghopmuposarnnocms ymenuii packpviéams CMBICI NMEPUOTUYECKOTO 3akoHa JI.
N. MengeneeBa W JAEMOHCTPUPOBATH  €r0  CUCTEMATHU3UPYIOLIYIO,
OOBSCHUTENFHYIO U IPOTHOCTHYECKYIO (DYHKIINU;

12) cihopmuposannocms  ymenuii  xapakmepu3o8ams JJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHYECKUX 3JeMeHTOB 1—4 mepuonoB Ileproanueckoil cucTeMbl

xuMuueckux anemeHToB . M. MenpaeneeBa, uCcnonb3ysl MOHATUSA «S-, p-, d-



ANIEKTPOHHBIE  OpPOUTANM»,  «OHEPTETHUYECKHUE  YPOBHH»,  OOBACHAMD
3aKOHOMEPHOCTH HM3MEHEHUSI CBOWMCTB XHUMHUYECKHUX DJIEMEHTOB U UX
COEIMHEHMI 10 nepuoaM u rpymnmnam [lepuoanyueckoil CUCTEMbI XUMUYECKUX
anemeHToB . . MenneneeBa, «ocrnosnoe u 6030yi#cOénnoe snepeemuieckue
COCMOAHUSL  AMOMAY, OOBACHAMb 3AKOHOMEPHOCMU USMEHEHUsl CBOUCME
XUMUYECKUX DJJIeMEeHMO8 U UX COeOUHEHUU No Nnepuooam u 2epynnam
llepuoouueckoii cucmemwr J| U Mendeneesa, eaneHmuvle 603MO*CHOCHU
amomos 31eMeHmo8 Ha OCHO8e CIPOEHUs UX INeKMPOHHBIX 0007104eK

13) cghopmuposannocmo ymenuii xapakmepuzoeams (onucwvieams) o01IHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3JUYHBIX KJIACCOB;
noomeepicoams CYILIECTBOBAHHE TE€HETUYECKOM CBSI3U MEXKITY
HEOPraHMYECKUMHU BEIIECTBAMU C TOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIN;

14)cpopmuposannocms ~ ymenuss  packpul@ams — CYWHOCMb:  OKUCIUMENbHO-
80CCMAHOBUMENbHBIX PEaKyull HOCPEeOCMBOM COCMABICHUsSL INEeKMPOHHO2O
bananca smux peaxkyuil, peaxyuti UOHHO20 O0OMeHa Nymém COCMABLEHUs UX
NOJIHBIX U COKPAUWJEHHBIX UOHHLIX YDABHEHUU, peaxkyuu 2uopoausd, peaxyuil
KOMNIIeKcoobpazosanus  (Ha  npumepe  2UOPOKCOKOMNIEKCO8 YUHKA U
ANIOMUHUS),

15)cghopmuposannocmo ymenus kraccuguyupoeams Xumuueckue peaxyuu no
PA3TUYHBIM NPUSHAKAM (YUCTY U COCMABY Peazupyroujux ewecms, meniogomy
agpghexmy  peakyuu,  uUsMeHeHUIO ~ cmeneHeu  OKUCIEHUs  9J1eMeHmOs,
oopamumocmu peakyuu, y4acmuro Kamaiuzamopa),;

16) cpopmuposannocms ymenuti cocmaenams YPaBHEHUS pPEAKLMA Pa3IMUHBIX
TUIIOB; TIOJIHBIE WM COKpalIEHHbIC YPaBHEHHS peEakIMi HOHHOTO OOMEHa,
YUYUTHIBAsA YCIOBUS, IPU KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;

17)cpopmuposannocms ~ ymenuti  npogooums  PeaKkUUH, MOATBEPKAAIOIINE
KaueCTBEHHBI COCTAaB PA3JIMYHBIX HEOPTAHMYECKUX BEIIECTB; pacnO3HABAMb
ONBITHBIM  MYTEM  HOHBI, NPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax

HCOPraHNM4YCCKNUX BCUICCTB,



18) cpopmuposannocmv ymenuti packpvléams CyujHoCmy OKUCTIUMENbHO-
80CCMANHOBUMENbHBIX PEaKYUll NOCPeOCmME8OM COCMABNEHUL INEeKMPOHHO2O
bananca amux peakyuii;

19) cghopmuposannocmo ymenuii 06vACHAMb 3A8UCUMOCTL CKOPOCTIU XUMUYECKOU
peakyuu om pasiuyHulX HAaKmopos, Xxapakmep CMeweHUus XuMuieckKoeo
pasHosecuss 8 3a8UCUMOCIU OM GHewlHe2o 6o30eticmeus (npunyun Jle
Lllamenve),

20)cghopmuposannocms  ymeHusi 00BACHAMb 3AKOHOMEPHOCMU  NPOMEKAHUS
XUMUYECKUX peaKyuli C Y4EMOoM UX IHEP2eMU4ecKux XapaKxmepucmuk, Xxapakmep
USMEHEHUsL CKOPOCMU XUMUYECKOU peaxkyuu 6 3a8UCUMOCHMU OM pPA3TUYHbIX
Gpaxmopos, a makdice Xapakmep CMewjeHusi XUMUYeCKO20 pPAaBHO8ecUsi noo
GIUSIHUEM BHEeWHUX 8o30eticmautl (npunyun Jle [llamenve),;

21)cghopmuposannocms  ymeHun xapakmepuzoeamev XumMuyeckue npoyeccwl,
Jiexcawue 8 0CHO8e NPOMbIULIEHHO20 NOJIYYEHUsl CEPHOU KUCTIOMbL, AMMUAKA, 4
makdice cQhopmMuposaHHOCmsb NPeoCcmasieHuti 00 00WUX HAYYHbIX NPUHYUNAX U
IKONOSUYECKUX NPOOSIeMAaX XUMUYECKO20 NPOU3BOOCMBA,

22)cghopmuposannocms  yMeHuss  Xapakmepuzoeamsv — XUMUYECKUe  peaxyuu,
niexcawue 8 0CHO8e NPOMBIULIEHHO20 NOJIYYeHUs CePHOU KUCIOMbl, aMMUAKA,
oOwue Hayuwvie NPUHYUNBL XUMUYECKUX NPOU3BOOCMS, Ueleco0OpaA3HOCb
NPUMEHEeHUs HeOP2aHUYECKUX elyeCms 8 NPOMBILUIEHHOCMU U 8 OblMY ¢ MOYKU
3peHuUsi COOMHOUEHUS PUCK-NONb3A,

23)cghopmuposannocme  ymeHuii NpoBOOUMb  BbIYUCIEHUSL C UCNOIb308AHUEM
NOHAMUSL «MACCOB8AsL 00JIsL 8eUecmead 8 pacmeopey, 00BEMHbIX OMHOWEHUL
24308 NpU XUMUYECKUX DeaKyusx, MAaccvl eeujecmea uiu 00beMa 2a3o8 No
U3BECMHOMY  KOIUYeCm8y Gewjecmedq, macce uiu o00bEMY 0O0HO20 U3
YUacmeyowux 6 peakyuu eeujecms, meniogo2o ¢gekma peakyuu Ha 0CHOGe
3aKOHO8 COXPAHEHUs MACChbl 8eWecms, NPespPaujeHusl U COXPAHeHUsl IHePULL;

24) cghopmuposannocme  yMeHUs npoBOOUMb pacuémsl: C UCHOTb30BAHUEM
NOHAMULL  «MACCo8asi 00  Gewjecmea 6 pacmeopey U  «MOJAPHAs

KOHUeHmpayu:Ai», maccvl eewecmea uiu 00véma eaza no UzeeCcnHoMy



KOJIUYeCmay 8ewecmaa, macce uiu 00vbEmy 00HO20 U3 YUACMEYIOUUX 8 PeaKyuu
gewecms, meniogo2o dghgexma peakyuu, 3Ha4eHus 6000POOHO20 NOKA3AMEJISL
pPAcmeopo8 KUCIom u wenroueli ¢ U3BeCMHOU CMeneHbio OUCCOYUAYUU, MAcCCol
(06véma, Koruuecmsa seujecmsea) npooOyKma peaxkyuu, eciu 00OHO U3 UCXOOHbIX
geujecms OaHO 6 BuUOe paACmMEopa C ONPeOeleHHO Maccosou 0oel
pPAcmeopEénHo20 Geujecmea Ui OAHO 8 U30bImKe (umeem npumecu), 00U
8bIX00a NPOOYKMA peaxkyuu;, 00bEMHbIX OMHOUWEHUN 2308,

25) chopmuposannocms ymenuii cobarooams npasuiia NOJIb30BaHUS XUMUYECKON
MocyIol U 1abopaToOpHBIM O0OPYJOBAaHHUEM, a TaKXKe MpaBuia oOpamieHus c
BEIIIECTBAMH B COOTBETCTBHH C HHCTPYKITUSMH TI0 BBITIOJTHEHUTO 1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

26) cihopmuposanHocms  yMeHUl NAAHUPOBAMb U  BLINOIHAMbL XUMHUUYECKUN
DKCIIEPUMEHT  (pa3lioKEeHUuEe TMEepoKCcHUIa  BOAOpPOJa B  MPUCYTCTBUU
KaTanu3atopa, OIpeNeNieHue Cpelbl pPacTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAIBHOTO WHAWKATOPA, BIMSHUE PA3IMYHBIX (DAKTOpPOB HA CKOPOCTH
XUMHUYECKON peaKIinu, peakiiMi HOHHOTO OOMEHa, KaueCTBEHHbIE PEaKIIUU Ha
cynbdar-, kKapOOHAT- U XJIOPUI-aHUOHBI, Ha KATHOH aMMOHWUS; pEIICHUE
OKCIIEPUMEHTANBHBIX 3aad 1o TemaM «Mertamibe» u «Hemertamne») B
COOTBETCTBUHM C TMpaBUJIAMU TEXHUKH O€30MacHOCTH TpU OOpalleHUH C
BEILlECTBAMU M J1aOOpPAaTOPHBIM 000PYIOBaHUEM, NpPedCcmasiims PE3yabTaThl
XUMHUYECKOTO SKCIEPUMEHTa B (DOpME 3amuCH YPaBHEHUIN COOTBETCTBYIOIIUX
peaxuuit u popmynuposams BHIBOABI HA OCHOBE STHUX PE3yJIbTATOB,

277) cpopmuposannocms yMeHUll. CamMoOCmMOsMenbHo NAAHUPOS8AmMb U NPOBOOUMD
XUMUYecKull  dKCnepumenm  (npoeedeHue  peakyuti UOHHO20  O0OMeHa;
noomeepoicoeHue KayeCmeeHH020 COCMABa HeOP2aHU4eCcKUx Beujecms;
onpeoeneHue cpeovl pacmeopos Geuecmes ¢ NOMOUbI0 UHOUKAMOPOS8, U3YUeHUe
BNUAHUSL PA3TUYHBIX PAKMOPO8 HA CKOPOCMb XUMUYECKOU peakyuu, peuleHue
IKCNEePUMEHMANbHblX 3a0a4 no memam «Memannwvly u «Hememannwry) c
cobnooenuem npasun  bOezonacHoco  obpawjenus ¢ - Geuwjecmeamu U

abopamopubiM  000pyoosaruem, QOpMyIuposams yeaib  UCCIe008aHUS,



npeocmasiames 6  paziuuHol  ¢popme  pe3yivmamvl  IKCHEpUMEHmA,
AHATU3UPOBAb U OYEHUBAMb UX OOCMOBEPHOCb,

28) chopmuposannocmo  ymenull Kpumudecku aHAIUUPOBAMb XUMHUYECKYIO
uH(pOpMaIIKIO, TOTydyaeMyto U3 pa3Hbix uctounukoB (CMU, UuTepuet u ap.);

29) cpopmuposannocms  ymenuni  cobarooamv  Npasula  SKOJIOTHYECKH
1[eJ1eCO00pa3HOro TMOBEJACHUSI B OBITY M TPYIOBOM ACSATENBHOCTH B ILEISAX
COXPAHEHUS CBOETO 3/I0POBbsSl U OKPYXkAIOLIEH MPUPOJIHON CPEbl; OCO3HABATH
OMACHOCTb BO3JICMCTBUS HA JKHUBBIE OPraHU3MbI OMNMPEACIEHHBIX BEIIECTB,
noHumas cmbica nokasarens 1K (mpeaenbHON 1OMYyCTUMON KOHIIEHTPALIUHN),
NosACHAMb Ha TpPUMEpax CHocOObl YMEHBIICHHS W MPEAOTBPALLEHUS HX
BpPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

30) cdhopmuposannocmo ymenuii: cobarodams npasula NOab308aHUS XUMUYLECKOU
nocyoou u 1abopamopHvim 000py008anuemM, 00paweHus ¢ Geulecmeamu 6
CcOOmeemcmeul ¢ UHCMpPYKYUAMU NO 8bINOJIHEHUIO 1aDOPAMOPHBIX XUMULECKUX
ONBbIMOG, IKOJI02UUECKU UenecooOpasHo2o nogeoeHus 8 Ovimy U mpyoosou
0esmenbHOCMU 8  YeNAX COXPAHEHUs CB0e20 300p06bs, OKpydcarouel
NPUPOOHOU Cpeodbl U OOCMUNCEHUS] €€ YCMOUYUBO20 PA38UMuUsl; O0CO3HABAMDb
ONACHOCMb MOKCUYECKO20 OelCMBUsl HA IHCUBbIE OP2AHUMbL ONPEeOelEéHHbIX
Heop2aHuyecKux eewjecms, nowumas cmvica noxazamensi IJ[K (npedenvHotl
00ONYCMUMOU KOHYEeHMpayuu);

31) chopmuposannocms  ymenuu: ocywecmensims YereHanpasieHHbill NOUCK
XUMUYECKOU UHpOpMayuu 6 pa3IU4HbIX UCMOYHUKAX (HAYUHAsA U Y4YeOHO-
HayuHnasa numepamypa, CMHU, Humepnem u 0p.), Kpumuiecku anaiu3uposams
XUMUYECKYI0 UH@opmayuio, nepepadamvléams e€ U  UCNOIb306AMb 8
COOMBEMCMEUU C NOCMABIEHHOU YUeOHOU 3a0ayell;

32) onsa obyuarowuxcsi ¢ 02PAHUYEHHBIMU BO3IMONICHOCHAMU 300pPOBbI. YMEHUe
NPUMEHSAMb 3HAHUS 00 OCHOBHBIX OOCHLYNHBIX MEmooax NO3HAHUS 8eujecmes U
XUMUYECKUX S8TIeHULL;

33) ons cnenvix u c1ab0BUOAWUX OOVHAIOWUXCA. YMEHUE UCNOIb308AMb PElbePHO

moueunyio cucmemy ooosnavenuti JI. bpauns ona 3anucu XumMuyeckux opmyi.



Pesynbrarel 00ydyenuss Ha ©a30BOM YPOBHE OpPHMEHTHPOBAHBI Ha OOIIYIO
(yHKIHOHAIBHYIO TPAMOTHOCTD, IIOJy4€HHE KOMIIETEHTHOCTEH JIJIs1 TOBCEHEBHOM
KU3HU U oOmiero pa3BuTus. Pe3ynpTaTsl O0OyueHMs Ha YIUIyOJEHHOM YpOBHE
OpPUEHTUPOBAHbl HAa  IIOJYYEHHE KOMIIETEHTHOCTEM I IOCJIEAYIOLIEH
po(heCCUOHATIBHON IEATEIbHOCTH KaK B paMKax JaHHOW MPeMETHON 00J1aCTH, TaK

1 B CMCKHBIX C HEH 00JIacTAX.

COAEPKAHUE YYEBHOI'O ITPEAMETA «XUMMUSA»

10 KJIACC «OPTAHUYECKAS XUMUS» BA3OBBI YPOBEHD

Teopernueckne 0CHOBbI OPraHNYECKOM XUMHUM

[Ipenmer opraHuyeckoi XUMHUH: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHUE B
MOJIYYEHUH HOBBIX BEIIECTB W MarepuaioB. Teopusi CTPOCHHUS OPTraHUYECKUX
coenunenuii A. M. byTiepoBa, e€ ocHOBHbIE TTOJI0OKeHUs. CTPYKTypHbIE (DOPMYIIBI
OpraHUYeCcKuX BelecTB. ['oMonorus, wu3oMepus. XHUMHUYECKas CBsI3b B
OpPTraHUYECKUX COCTMHEHUSX — OJUHAPHBIE U KPATHBIC CBSI3H.

[IpeacraBnenne o kiaccuukanmm opraHUYecKux BemiecTB. HomeHnkmaTtypa
OpraHUYeCKUX COEAMHEHUN (cUcTeMaTuyecKas) W TPUBUAILHBIE Ha3BaHUS

BAKHEHUIIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

3KCHepI/IMeHTaJ'IBHBIe MCTOJbI HM3YYCHHUA BCHICCTB U HUX npeBpameHHﬁ:
O3HAKOMJICHHUC C 06pa3uaMH OpPraHUYCCKUX BCHICCTB U MAaTCpHUaJIaMU Ha KX OCHOBC;
MOJCIUPOBAHNEC MOJICKYJI OPraHHMYCCKHUX BCHICCTB, Ha6J'IIO)1€HI/I€ H OIIMCaHHuC
ACMOHCTPAOIMOHHBIX OIIBITOB IIO IIPCBPAIICHHIO OPraHHMYCCKHX BCIICCTB IIPHU

HarpeBaHuM (IJ1aBjieHUe, OOyTJIMBAaHUE U TOPEHUE).

Yriesoaopoast

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMUECKMH psia. Meran u 3TaH —
MPOCTEUIINE TIPEICTABUTEIN AQJIKAHOB: (PU3MUYECKHE W XUMHYECKHE CBOMCTBA
(peakuuu 3aMEUIEHUs W TOPEHHUS), HAXOXICHUE B MPUPOAE, IOTyUYCHUE U
IpUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psifl. DTUJIEH U MPOMUIIEH —



OpOCTEHIlMe MPEeACTaBUTEIN aJKEHOB: (PU3MYECKHEe U XUMHUYECKHE CBOICTBa
(peakMu  THAPUPOBAHMS, TaJOT€HUPOBAHUA, THUAPATALHMH, OKHCIECHUS H
NOJIMMEPU3ALINH ), IOTYUYEHUE U IPUMEHEHHUE.

Anxanuensl. byranuen-1,3 u wmetwiOyranueH-1,3: cTpoeHHe, BaKHEWIIUE
XMMHUYECKHE CBOMCTBa (peakuus noiaumepusauuu). IlogydyeHue CUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUH psil. ALETHUIIEH —
OpOCTEHIINN TMpEeACTaBUTENb aJKUHOB: COCTaB, CTpOEHHE, (U3NUECKUE U
XUMUYECKHE CBOMCTBA (pEaklUHUH THJIPUPOBAHMS, TAJIOT€HUPOBAHUS, THIpATAlUH,
TOpPEHUs), IOJyYeHHE U IPUMEHEHHE.

Apenbl. beH3on: coctaB, cTpoeHue, (pU3MUECKHME M XUMHUYECKHE CBOWCTBA
(peakiuu TajJlOTeHUpPOBAaHUSA U HUTPOBAHUS), TIOJyYEHHE U MPUMEHEHHE. Toyod:

COCTasB, CTPOCHHUC, d)I/ISI/I‘IGCKI/Ie )41 XUMHNYICCKHC CBOMCTBA (DeaKHI/II/I

rajJJorcHupOBaHHN 1 HI/ITDOBaHI/IH) IIOJYYCHHMC U ITPUMCHCHHC. TOKCUYHOCTB ApPCHOB.

I'eneTnueckas CBSI3b MCKAY YIJICBOAOPOJAaMHU, IPUHAICKANIUMU K pasIMdHbIM

KJIacCaM.

[IpupoaHbIE MCTOYHHMKH YTIIEBOAOPOIAOB. IIpUpoaHbIi Ta3 W IOMYTHBIE
He(dTauble Ta3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUU, KaTaJuTUYeCKuil), mnupoiau3. IIpoaykTsl
nepepadoTku HePTH, UX MPUMEHEHUE B MPOMBINUICHHOCTA U B ObITy. KameHHBIi
yToJib U MPOAYKTHI €ro MepepadoTKU.

OKCHEpPUMEHTAIBHBIE METOJAbl M3YYEHHMS BEIIECTB M WX MPEBPAILCHMIA:
O3HaKOMJIEHHE ¢ 00pa3liaMu IIaCTMAcCC, KaydyKOB U pe3uHbl; Koyuiekuu «Hedte»
U «YTOIbY»; MOJIEIUPOBAHUE MOJEKYJ YIJIIEBOLOPOIAOB M TajJOTrE€HOINPOU3BOIHBIX;

MIPOBEICHNUE MPAKTUUECKON PabOThI: MOJyUYEeHUE dTUIICHA i U3yUYE€HUE €T0 CBOWCTB.

PacuérHble 3agaun
Brruucnenus 1o ypaBHEHUIO XMMUYECKON peakinu (Macchl, 00bEMa, KOJIMUeCTBA

HCXOOHOIO BCIICCTBA HWIIM IMPOAYKTa PCAaKIMWH IO HM3BCCTHBIM MAacCcCe, O6’béMy,

KOJIMYCCTBY OHOI'O M3 MCXOAHBIX BCIICCTB UJIN IPOAYKTOB peaKHI/II/I).



Kucsopoacoaep:kamnue opranndeckue coelMHeHUs

[IpenenbHBIC OTHOATOMHBIE CITUPTHI. METaHOJI ¥ 3TAHOJI: CTPOCHUE, U3HIECKHE
U XUMUYECKHE  CBOMcTBAa  (peakuuu €  aKTUBHBIMH  METaJUlaMH,
rajoreHoBOJIOPOJIaMH, TOPEHUE), NpUMEHEHUE. BOIOpOJHBIE CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIoBeKa.

MHoroaToMHbI€ CIUPTHL. DTUICHIITUKOIb U TIUIEPUH: CTPOCHUE, (GU3UUECKUE U
XUMHUYECKUE CBOWMCTBAa  (B3aMMOJICCTBHME CO  IIEJTOYHBIMM  METaJJIaMU,
KaueCTBEHHAs] pPEakiMs Ha MHOTOAaTOMHbBIC CIHPTHI). JlelicTBHE Ha OpraHU3M
yesnoBeka. [[pumeHneHne riauiepruaa u STUIICHTITUKOJIS.

@deHoN: CTPOEHUE MOJIEKYJbl, (U3UYECKHEe U XUMHUYECKHE CBOWCTBA.
ToxcuuHocth penona. [Ipumenenue gpenona.

Anpaeruasl 1 KeToHbl. DopManbaeru, aleTaibAerua: CTpoeHue, Gu3ndeckue u
XUMHUYECKUE CBOMCTBA (pEaklMM OKUCIEHUS M BOCCTAHOBJICHUS, KAYECTBEHHBIC

peaKium), MOJIy4eHHE U IPUMEHEHHE.

ANETOH: cTpoeHHE, HU3HUECKHE U XUMHUUYECKHE CBOMCTBA (PEAKIIMA OKUCICHUS

u BOCCTaHOBJ'IeHI/ISI)., INOJYYCHHUEC U IIPUMCHCHUC.

OnHOOCHOBHBIE Mpe/ielbHbIE KapOOHOBbIE KHCIOTHl. MypaBbUHAs U YKCyCHas
KHCJIOTBL: CTPOEHHE, (PU3NUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOUIME JJIs
KJIacca KUCIIOT, peakus 3Tepudukanun), norydeHue u npumeHenue. CteapuHoBas
Y OJICMHOBAsl KUCIOTHI KaK IMPEICTaBUTENIN BBICHIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KMCJIOT, UX MOIOIIIEE JEHCTBUE.

Crnoxubie 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
aupoB. Kupel. I'maponus xupos. [Ipumenenue xupoB. buomornueckas poib
KUPOB.

VYrieBobl: cocTaB, KiIacCU(PUKAIUS YTIIEBOIOB (MOHO-, M- Y TIOJIUCAXAPHIbI).

['moko3a — mpocTelImii MOHOCaxapu: OCOOCHHOCTH CTPOCHHSI MOJIEKYIIBI,
duznyecKkne u XUMUYECKUEe CBOMCTBA (B3aumoieiicTBue ¢ ruapokcuaom meau(Il),
OKHCIICHHE aMMHAYHbIM pPAcTBOPOM oOkcuja cepedpa(l), BoccTaHOBIIECHHUE,
Opo’keHHe TIIOKO3bI), HaX0XKICHNE B IPUPOJIE, TPUMEHEHHE, OMOIOTHYECKast POJIb.

dorocunTe3. PpyKTO3a KAaK N30MEP TIIFOKO3BI.



Caxapo3a — NpCACTABUTCIIb AUCAXAPHUAO0B, THAPOJIN3, HAXOXKACHUC B IIPUPOAC U

IIPUMEHEHHUE.

Kpaxman u nemmono3a kak npupofHbele nmonumepbl. CTpoeHHE Kpaxmalia |
neutoao3bl.  du3nyeckue M XUMUYECKHE CBOMCTBA KpaxMmana (THUIpOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTANbHBIE METOJbl H3YyYEHHUS BEUIECTB M MX IPEBPALICHUIL:
MPOBEJCHUE, HAOIIOJICHUE W OMUCAHHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYECTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHCICHHE STaHOJA
okcusioM wmeau(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJACHCTBHUE TIJIMIEPUHA C
rugpokcuom meau(Il)), anpaeruaoB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepedpa(T) u ruapoxcugom meau(Il), B3aumoiericTBre Kpaxmasa ¢ HOJI0M);
MPOBEICHUE MPAKTUYECKON PadOTHI: CBOMCTBA PaCTBOPA YKCYCHOM KHUCJIOTHI.
PacuérHble 3agaun

Brruucienus 1o ypaBHEHUIO XUMHUYECKON peakInu (Macchl, 00bEMa, KOTMYECTBA
MCXOJHOTO BEIIECTBa WJIM MPOAYKTa pPEaKIUMU MO HU3BECTHBIM Macce, O00BEMY,

KOJIMYCCTBY OAHOI'O N3 MCXOJHBIX BCIICCTB UJIN IIPOJYKTOB peaKHI/II/I).

A3oTcoep:kaniue OpraHnyecKue coenHeHHus

AmMuHpl. MeTuIaMUH ¥ aHUJIMH: cocCTraB, CTPOCHHUC, d)I/ISI/I‘-IeCKI/Ie U XUMHWYICCKHEC

cBOMCTBA (TOPEHNE, B3AUMOJIENUCTBHE C BOJIOU U KUCIOTAMU).

AMMHOKHCIIOTBI Kak aM(OTEpHbIE OpraHu4YecKkue coeauHeHus. Puznueckue u
XUMHUYECKHME CBOMCTBA aMHMHOKHCIOT (Ha NpUMepe TIJIMLOKHA). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkn Kkak mNpUpoOAHBIE BBICOKOMOJIEKYJISIPHBIE coenuHEeHUs. [lepBuuHas,
BTOpUYHAs M TpPETUYHas CTPyKTypa OenkoB. XHMHUECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpAallMsl, KAYECTBEHHbIE PEAKIIMKU HA OCJIKU.

OKCHEpPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M HUX MPEBPAILCHMIA:
HAOJI0/IEHUE U OMMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATYpalus OEJIKOB MPH

Harp€BaHWH, IBCTHBIC pCaKIIUN OCJIKOB.



BbicokoMouIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TIOHSTHSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNH, CPEIHSSI MOJIEKYJIIsIpHAsI
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJAPHBIX COEAMHEHUH —
HOJIMMEPU3ALIUS U MTOJIMKOHCHCALIMSL.

[InacTMaccel (HOJII/IBTI/IJ'IGH, IMOJIMITPOIMUJICH, IMOJHMBHUHWIXJIOPHUI, HOJII/ICTI/IDOJI).

HatypanbpHblii M CHHTETHYECKHE KayuyyKu (OyTaJIMeHOBBIA, XJIOPOMPEHOBBINA U

H3OHDCHOBBII>'I). BosiokHa: HaTypalbHbBIE (XJ'IOHOK, meEpCTh, HIéJIK), HCKYCCTBCHHBIC

(arreraTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KAIIPOH U JIABCAH).

OKCIEPUMEHTAIBHBIE METOJBl M3Y4YEHMS BEIIECTB M HX IPEBPAlLCHMI:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC,
Kay4yKOB.

Me:xnpeaMeTHble CBSI3H

Peanm3zanust MeXIIpeMETHBIX CBS3€W PU U3YYEHUN OPraHUYECKOW XUMHM B 10
KJIacCe OCYUIECTBIIECTCS Yepe3 UCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHbIX
MOHSATUM, TaK U TIOHSATUM, SIBISIOIIMXCS CUCTEMHBIMU JIJIsi OTACIBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOT'O LIUKJIA.

OOmuMe ecTecCTBEHHO-HAy4YHbIE TMOHSATHA: SIBJIEHUE, HAY4YHBIM (akT, rumoresa,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KiacCcU(UKalus, NEePpUOAUIYHOCTh, HAOIIOACHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: MaTepusi, SHEPTHUS, MacCa, aTOM, JIEKTPOH, MOJIEKYJa, SHEPTeTHYECKUI
YpOBEHbB, BEIIECTBO, TE€NO, 00BbEM, arperaTHOE COCTOSIHHE BEIIEeCTBAa, (PU3HUECKUE
BEJIMYMHBI U €UHULIBI UX U3MEPECHMUSL.

buonorusi: kierka, opraHusMm, Ouocdepa, 0oOMEH BeIIECTB B OpraHU3ME,
doTtocuHTE3, OHMOJOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YIJIEBOABI, KHUPBI,
dbepMeHTHI).

['eorpadusi: mMuHepasnbl, TOpHbIE MOPOJIbI, TMOJIE3HbIE HCKOMAaeMble, TOILIMBO,
pecypchl.

TexHOoJIOrus: MUILEBbIE MTPOAYKThI, OCHOBBI PAllMOHAJIIBHOTO MUTAHUS, MOIOILUE

cpeacrBa, JICKAPCTBCHHBLIC KW KOCMCTHYCCKHUC IIpCliaparbl, MaTCpHajibl U3



HCKYCCTBCHHbBIX U CUHTCTUYCCKUX BOJIOKOH.

10 KJIACC «OPITAHUYECKASI XUMUS»  YIJYBJIEHHBIN
YPOBEHb

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH
[IpeameT W 3HaAYEHHE OPraHUYECKON XUMUH, MPEACTABICHHUE O MHOTO00pa3uu

OpPraHUYCCKHUX CO@I[I/IHCHHﬁ.

DNEKTPOHHOE CTPOEHUE aTOMa YTIiIepoa: OCHOBHOE M BO30YKIEHHOE COCTOSIHHUSI.
BasieHTHBIE BO3MOXHOCTH aToma yriiepoga. XuMHUYecKas CBA3b B OPraHUYECKUX
coeIMHEHUsX. Tunbl ruOpuaAn3aluy aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl
0o0pa30BaHMsI KOBAJIEHTHOW CBsI3U (OOMEHHBIM U JOHOPHO-aKUENTOPHBIN). Turibl
NepeKpbIBaHUSI ATOMHBIX OpOUTaseii; O- u n-cBsizu. O uHapHasi, ABOMHAS U TpOitHAs
cBsA3b. CrtocoObl pa3pbiBa CBSI3€M B MOJIEKYJIaX OpraHM4ecKux BemecTs. [louarue o
CBOOOJTHOM pajukale, Hykieoduse u 3JeKTpodure.

Teopus cTpoeHus oprannyeckux coeanHeHnit A. M. bytiiepoBa n coBpeMeHHBbIE
IIPEICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHHUS OPraHUYECKUX
coeuHeHU. MoJeKysipHble U CTPYKTypHbIE (popmyinbl. CTpyKTypHBIE (POPMYJIBI
Pa3JINYHBIX BUJOB: Pa3BEPHYTAs, COKpALIEHHAS, CKETIETHAS.

N3omepus. Buasl nuzoMmepun: CTpyKTypHas, IpOCTPAHCTBEHHAS.

OnexTpoHHble  3(PGEeKThl B MOJEKyJdaX  OpPraHWYeCKUX  COEIUHEHUI
(MHIYKTUBHBIA U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiacCU(pUKAUMKU OpraHudyeckux BemiecTB. [loHsatue o
dbynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psaasl. CucteMaTuyeckas
HOMeHKJIaTypa opranndeckux coeauHeHuit (IUPAC) u TpuBHaibHbIE Ha3BaHUA
OTZEJIbHBIX IIPEACTABUTEIICH.

OcoOenHocTn M Kiaccu(UKalMsl OpPraHUYECKUX peakuui. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE PEAKLIIUA B OPTaHUYECKOU XUMUH.

OKCHEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M WX MPEBPAILCHMIA:
O3HaKOMJIEHHUE ¢ 00pa3llaMi OPraHUYECKUX BELUIECTB U MaTEpHAIaMU Ha UX OCHOBE;

OIIBITHI IIO IPCBPAIICHUIO OPraHUYCCKHUX BCHICCTB IIPHW HAI'PCBAHHUUN (HHaBHeHI/Ie,



OoOyTJIMBaHWE W TOPEHHE); KOHCTPYHMPOBAHHE MOJEIECH MOJEKYJT OPTaHHMYEeCKUX
BEIIECTB.
YriaeBoaopoasbl

Anxanpl. ['omonorndeckuii psy ankaHoB, obOmasi ¢hopMyrina, HOMEHKIATypa H
M30MEpHS. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI aJIKaHOB, Sp°-

ruOpuau3aius aTOMHBIX — opOuTtaneit  yriaepoja, o0-cBsi3b. KoHdopmepsl.

dusnyeckre CBOMCTBA AJIKAHOB.
XUMHUYECKUE CBOMCTBA aJKAaHOB: PEaKIUU 3aMEIICHUSA, H30MEpU3alINH,

ACTUAPUPOBAHMA, HUKIW3ANH, ITUPOJIN3a, KPCKHUHI'A, TOPCHUS. HDeI[CTaBJ'IeHI/Ie 0

MCXAaHHU3MC DCaKHI/Iﬁ PaauKaJIbHOI'O 3aMCIIICHMA.

Haxoxnenue B mpupojie. CriocoObl MOTyUYeHUs U IPUMEHEHUE aJIKAaHOB.

Huxnoankanel. O6mas dopmyna, HOMEHKIaTypa U uzoMmepus. OCOOCHHOCTH
CTPOEHHUS U XUMHUYECKHX CBOMCTB MaJIbIX (ILIUKJIOMPONaH, IUKJIO0YTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, ITUKIIOTEKCaH) MUKJI0anKaHoB. CiocoObl MOJIYyYeHHS U IPUMEHEHHE
IIUKJIOATIKAHOB.
Ankenbl. ['oMoyiormueckuii psii ajdkeHoB, oOmas (opmyna, HOMEHKIATypa.
DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AIKEHOB, SP>-TUOPUIM3aIUs
aTOMHBIX OpOHMTaNei yriiepoaa, o- U m-cBsi3u. CTPYKTypHass U T€OMETpUUYECKas

(umc-Tpanc-) uzomepus. Pu3nueckue CBOMCTBA AIKEHOB.

XHUMHUYECKHUE CBOMCTBA: p€aKuurn NpUCOCIUHCHUA, 3aMCIICHUSA B a-ITOJIOKCHHUC

MIPU IBOMHOW CBSI3U, MTOJMMEPU3AIIMN U OKHUCIIEHUS. [IpeacTaBieHue 0 MEXaHU3ME

peakuuy _ 3aekTpoduibHOro  mpucoenuHenus. IlpaBuwiio  MapkoBHUKOBA.

KauecTBeHHbIEC peakly HA TBOMHYIO CBS3b.
Crioco0bl IOJTy4eHHs ¥ IPUMEHEHHUE aJTKEHOB.
Ankaauensl. Knaccudukaius ajnkagueHOB (CONPsDKEHHBIC, W30JMPOBAHHBIE,

I(VMVJ'II/IDOBaHHBIC). OcobOeHHOCTH QJICKTPOHHOI'O CTPOCHUA 1 XUMHUUYCCKHUX CBOMCTB

CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepusanns ConpsxEHHBIX

JUCHOB. CniocoOsbl IMOJIYUCHHA U IIPUMCHCHHUC aJIKaIHUCHOB.

Anxunbl. ['oMonorudeckuil psifi alkuHOB, oOmias Gopmyiia, HOMEHKJIATypa |

HN30MCPUs. 9HGKTpOHHOe U IPOCTPAHCTBCHHOC CTPOCHUE MOJICKYJI aJIKUHOB, SP-



ruOpuaAn3aIys aTOMHBIX opOuTanei yriaepoaa. @u3ndyeckue CBOMCTBA aJIKUHOB.

XUMUYECKUE  CBOWCTBA: PEAKUMH NPUCOCHAUHEHUS, JIUMEPHU3ALUM U
TPUMEPHU3ALUHU, OKUCIICHNs. KHCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOMHYIO CBs3b. KauecTBEeHHbIE peaKInK HA TPOMHYIO CBS3b.

Crioco0bl 1oJIy4eHusl U IPUMEHEHUE aJIKUHOB.

ApoMatudeckue yrieBoopoasl (apeHsl). ['oMonoruueckuii psij apeHoB, o01as
dopMmyrna, HOMEHKIAaTypa W H30MepHs. ODJIEKTPOHHOE M IPOCTPAHCTBEHHOE

CTPOCHHUC MOJICKYJIbI OeH30J1a. [IpaBuI0 apOMaTUYHOCTH, IPUMEPHI APOMATHUECCKUX

coenHeHnr. PU3NYECKUE CBOMCTBA APEHOB.

XUMHUUecKHe CBOMCTBAa O€H30Jla M €r0 T'OMOJIOTOB: p€aKuun 3aMCIICHUS B
OCH30JIbHOM KOJIBLC M YITICBOAOPOAHOM paduKaJIC, pCaKIHUH ITPUCOCOAUHCHMHA,

OKHCJICHHE TOMOJIOTOB OcH30JIa. IIpeacTraBaeHUe O MEXaHM3ME PEaKIIMil

BJIGKTDOd)I/IJIBHOFO 3aMCIICHU . HpeI[CTaBJ]eHI/IC 00 OPUCHTHUPYIOIICM ,Z[CﬁCTBHH

3aMecTuTelled B OEH30JbHOM KOJIbIIE Ha TMpPUMEpE AJIKWIbHBIX PaTUKaJIOB,
KapOOKCWIBHOM, THIPOKCUIIBHON, aMUHO- U HUTPOTPYIIIbI, aTOMOB TaJIOTEHOB.

Oco0eHHOCTH XMMUYECKUX CBOMCTB cThposia. [lonrmepusarus ctupoda.

CnocoObl moJIy4eHus U MPUMEHEHNE apOMaTUYECKUX YTIII€BOAOPOIOB.

[Ipuponusiii ra3. [lonmytHeie HedTsHble Ta3pl. HedTh M e€ mpoucxoxiaeHue.
KameHHslii yroiabs 1 IpOAYyKTHI €ro MepepadoTKH.

CnocoObl  mepepaboTKu  HedTH: TIEPErOHKA, KPEKUHT  (TEPMHUYECKHIA,
KaTaJIMTUYECKuii), pudopMunr, nupoius. [lpomyktel mepepaboTku HedTH, UX
MIPUMEHEHUE B MIPOMBIILJICHHOCTH U B OBITY.

['eneTnueckas cBsI3b MEXIY Pa3IMUHBIMU KJIACCAaMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHUE TaJOTCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakunu

3aMCIIICHUA TajJorécHa Ha THUAPOKCOrIpyIIly, HHTPOrpymnmy, HITHAHOTPYIIITY,

AMMHOI'DVIIITY. I[eﬁCTBHG Ha TaJIOICHIIPOU3BOIHBIC BOAHOIO MW CIIMPTOBOIO

pactBopa wWIENoYnd. B3auMoaencTBre OUraJOreHalKaHOB C MArHUEM U LIUHKOM.

[loHsiTue o MCTAJIJIOOPIraHMYCCKUX COCAMHCHHUAX. Hcnons3oBanue

TaJIOTCHIIPOMU3BOJAHBIX  YIJTICBOAOPOJOB B 6bITy, TCXHUKC W TIIPU CHHTC3C

OpraHU4YCCKHUX BCIICCTB.



DOKCNepUMEHTAIBHBIE METOJBl HM3YyYCHHsI BEIIECTB W WX MPEBPAIICHUIA:;
n3ydeHue (GU3NUECKUX CBOWCTB YTIJIEBOJOPOIOB (PACTBOPHUMOCTD), KaueCTBEHHBIX
peakiuii yrieBoOpOJOB Pa3IUYHBIX KJIaccoB (OOecIBEUMBaHHE OPOMHOM WK
WOJHOW BOJBI, pacTBOpa IEpMaHTaHaTa KaJWs, B3aUMOJCHCTBHE alleTHIICHA C
aMMHMAYHBIM PacTBOPOM OKcuaa cepebpa(l)); KadecTBEHHOE OOHapyKECHHE
yriepoaa ¥ BOJAOPOa B OPraHUIECKUX BEIIECTBAX; MOyUYCHNE STUIICHA H U3yUCHHE
€ro CBOWCTB; O3HaKomJIeHHE ¢ KoJutekiusamMu «Hedpte» u «Yromp», ¢ oOpasmamu
IJIaCTMAacC, KaydyyKOB M PE3UHBI; MOJICTUPOBAHHE MOJEKYJ YTIEBOJAOPOJOB U
TaJIOT€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucsiopoacoaep:xaiye oprannyeckue coeinHeHus

[IpenenbHbie 0JHOATOMHBIE CTUPTHI. CTpoeHUE MOJIEKY (Ha MpUMeEpe MEeTaHoJIa
u 3TaHona). 'omonoruyeckuit psja, odmas GopMyna, n3oMepusi, HOMEHKIIATypa U
kinaccudukanua. dusmdeckue CBOMCTBA MPEACIBbHBIX OJHOATOMHBIX CIHPTOB.
Bonopoanbie cBSI3U MEXIY MOJIEKYJIaMU CITUPTOB.

XVWMHUYECKHE CBOWCTBA: pEaKIWM 3aMEIICHUs, JIeTHApaTaliid, OKHUCIICHHS,
B3aMMOJICUCTBHE C  OpPraHMYECKUMH H  HEOPraHWYECKUMH  KHCIIOTaMH.

IIpencraBiaeHue [0) MCXAaHHU3MC pEaKIUi HVKIIGOd)I/IJIBHOFO 3aMCIIICHU .

KauecTBeHHas peakuys Ha OJJTHOATOMHBIE CIIUPTHI. [[eMCTBHE 3TaHOIa U METaHOJIa
Ha opraHu3M ueioBeka. CrmocoObl TOJIyYEeHHS W TMPHUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie »¢upsl, HOMEHKIATypa U u3oMepus. OCoOCHHOCTH (PUBUYECKUX U
XHMHUYECKHUX CBOMCTB.

MHOroaroMHble COUPTHI — OTWICHTJIMKOAb W TMUEepuH. Dusnueckue u
XAMHUYECKUE CBOWCTBA: PEAKIMHM 3aMEIICHUS, B3aUMOJACHUCTBUE C OPraHUYECKUMU

HCOPraHM4YCCKUMHN KHUCJIIOTAMH, Ka4CCTBCHHAA PCAKIHUA HA MHOTOATOMHBIC CITMPTHI.

JeiictBue Ha opraHusMm 4enoBeka. CrnocoObl TMOMy4YeHUsT U TNPUMEHEHHE
MHOTOA2TOMHBIX CITUPTOB.

@®enos. CTpoeHHME MOJEKYJbl, B3aUMHOE BIMSHHE TUAPOKCOIPYIIBI U
O0enzonbHOrO sAfpa. Pusnueckue cpoiicTBa ¢eHona. OCOOCHHOCTH XMUMHYECKUX

cBoiicTB ¢enona. KauecTBeHHble peakuumu Ha QeHod. TOKCHMYHOCTH (eHoma.



Crnioco0s!I osryueHus: U npuMeHenue gperomna. GenondopmanpaeruaHas cMoia.
KapOonusbHble COeMHEHHUS] — aJbACTUABl M KETOHBI. DIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Tpynmnbl. ['oMoJiorndeckue psabl albIeruoB U KETOHOB, oOIIas
dbopmyrna, m3oMepusi U HOMEHKIarypa. DuU3NYecKWe CBOMCTBA allbJICTHAOB H
KETOHOB.
XUMUYECKUE CBOMCTBA aJbJAECTUIOB M KETOHOB: PEAKLIHUU HPUCOEIUHEHUS.

HI)GI[CT&BJ'ICHI/IC O  MCXAaHM3MC DeaKHI/Iﬁ HVKJ'ICOdJI/IJ'IBHOFO OIPUCOCANHCHUS.

OxuciieHue albJeru/ioB, KauyeCTBEHHBbIE peakIuu Ha ajbaerujpl. CrnocoOsl
MOJy4YEHUS U TPUMEHEHNE aJIbJAETU0B U KETOHOB.

OnHOOCHOBHBIE TIPE/C/bHBIE KapOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCTOT. 30Mepus u HOMeHKIIaTypa. Pu3nueckure cBOMCTBa
OJTHOOCHOBHBIX TMPEJIECIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSI3U MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT.

XHUMHUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peaKus dTeprPHKaIiK, peaKIuu
C YY4aCTHEM YTIIEBOJAOPOIHOTO paguKania.

Oco0eHHOCTH CBOMCTB MyPaBbUHOM KHUCIIOTHI.

[TonsatTe © MNPOU3BOAHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX 3dupax,

AHTHMAPpHAAX, TAJIOICHAHTMAPpKUAaXx, aMHMaaX, HUTPUJIaX.

MHoroo0pasue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HEMPEACIBHBIX U
apOMaTHYCCKUX KapOOHOBBIX KHCIIOT, JTUKapOOHOBBIX KHCJIOT,
TUAPOKCUKAPOOHOBBIX KHCIIOT. IIpeacTtaBuTeny BBICHINX KapOOHOBBIX KHCIIOT:

CT€aprMHOBasA, IMMAaJbMUTHHOBAA, OJCHHOBAs, JIMHOJICBAA, JMHOJCHOBAA KHCJIOTHI.

CrocoObl OJTy4YeHUs U IPUMEHEHUE KapOOHOBBIX KUCIOT.

Cnoxunble >¢upbl. ['omonormyeckuii psin, oOmas QopMmyna, H30MEpHUS U
HOMeHKJIarypa. Dusnueckne M XUMHYECKHE CBOWCTBA: THUIPOJINA3 B KHUCIOU U
HIEJIOYHOM Cpeie.

Kupwi. Ctpoenune, GU3NUECKUE U XUMHUYECKUE CBOMCTBA XUPOB: THUIPOJU3 B
KHUCIION U 1ienouHo cpenie. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIIMX OCTATKH
HETpeETbHBIX JKUPHBIX KUCIOT. JXKuphl B Ipupo/Ie.

MpEL1a Kak COJIM BBICIIMX Kap6OHOBI>IX KHUCJIOT, UX MOIOIIEC I[@ﬁCTBI/IC. [lousTue



0 cuHTeTHYeCcKUX Moromux cpeacreax (CMCO).

OO11as xapakTeprCcTUKa YTIEBOIOB.

Knaccudukanus yrneBogoB (MOHO-, TU- U MOJTUCAXAPUIBI).

MoHocaxapuabl: TI0K03a, (GPYKTO3a, rajiakTo3a, pudo3a, 1e30Kcupuodo3a.
du3nvecKue cBONCTBA ¥ HaXOXKJeHHue B mpupoje. PoTocuHTE3.

OnTuyeckas HN30MCpHI. KOHB‘I&TO-HCHH&H TayTOMCpHA Ha IMPUMCPC MOJICKYJIbI

TJIFOKO3bI, IPOSKIMU Xeyopca, &, B-aHOMGDBI I''TFTOKO3HEI.

XHWMHUYECKHE CBOWCTBA TIJIOKO3bl: pEAaKIUMU C YYaCTUEM CHOUPTOBBIX H
aNbACTUIHON TpYMNI, CIUPTOBOE WU MOJOUYHOKHUCIOE OpokeHue. IIpumeHenue
TJIFOKO3bI, €€ 3HaUYCHUE B )KU3HENIESITEIILHOCTH OpraHu3Ma.

Jucaxapuapl: caxapo3a, MalbTO3a U JakTo3a. BoccraHaBiauBamomme U
HEBOCCTaHaBNIMBaloOlMe aucaxapuinl. ['maponus nucaxapunoB. HaxoxaeHue B
MIPUPOJIE U IPUMEHEHUE.

[Tonucaxapuapl: Kpaxmaj, IJIMKOTeH M Lejuitoi03a. CTpoeHre MaKpOMOJIEKYI
Kpaxmania, TJIMKOT€Ha U LeJUI0J03bl. (Pu3nueckue CBOWCTBa KpaxMmajia M
LEJUTI0NI03bl. XMMHUYECKUE CBOMCTBA Kpaxmaia: TUIpOJIN3, KaueCTBEHHAs peaKus
C HoJoM. XHMMHYECKHE CBOICTBA LEJUIIOJIO3bl: THUIPOJIU3, MOJIydeHUE 3PUPOB
1esuTr0103b1. [ToHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHBIE METOJbl HW3yYEHHUs BEUIECTB M HX MpPEeBpallCHUN:
PacTBOPUMOCTh PA3JIUYHBIX CIIUPTOB B BOJIC, B3aUMOJICUCTBHE ITAHOJIA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHPTA B albJEruj Ha pacKajl€HHONW MEIHON MPOBOJIOKE;
OKHCJICHUE ATUJIOBOTO CIHUPTA AUXPOMATOM Kajivis (BO3MOXKHO MCIIOJIb30BAHHE
BHUJICOMATEPUAIIOB); KauyeCTBEHHBIE PEaKIMM Ha albJeTUbl (C THAPOKCUIOM
muammuncepeOpa(l) wu  rugpokcumom  memu(ll)); peaknus rimMiepuHa €
ruapokcugoM meau(11); XuMuYecKue CBOWCTBA pPacTBOpPa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TioKo3bl ¢ ruapokcuaoMm meau(ll); BzaumopeiicTBue
KpaxMaJjila ¢ MOJIOM; PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a1a4d no TeMaM «CHupThl U
benonb. «KapooHoBbie KUCTOTHI. ClIOXKHBIE 3(DUPBD).

A30TCoaep:kale OPraHnyecKne coeIuHeHnst

AMMHBI — OpraHU4YC€CKHUE IMPOU3BOAHBIC aMMHAKA. KHaCCI/I(bI/IKaLII/IH AMHHOB!:



anmnpaTHIECKUe ¥ apPOMATHUYECKHE, TIEePBUYHBIC, BTOPHUYHBIE W TPETHYHEIE.
Crtpoenne moiekys, obmas (Gopmyia, U30MepHrs, HOMEHKIATypa W (PU3HUECKHE
cBOMcTBa. XMMHUYECKOE CBOMCTBA anu(aTUUYECKUX aMHUHOB: OCHOBHBIC CBOWCTRA,
ATKWIMPOBAHKUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuaaMMOHUSL.

AHWIMH — MPEICTaBUTEIb aMUHOB apoMaTudeckoro psga. CTpoeHUe aHWJIMHA.
B3auMHoOe BIMAHHME Tpynn aTroMOB B MoJieKyJe aHuwimHa. OcOOEHHOCTH
XUMHYECKUX CBOMCTB aHWIMHA. KauecTBEHHbBIEC peaKIIUM HA aHWJIVH.

CnocoObl ToyueHHs] W TMpUMEHEHUE anudaTuyeckux aMuHOB. l[lomydyenue
aHUJIMHA U3 HUTPOOEH30J1a.

AmuHokucnotel. Homenknarypa u uzomepus. OTaenbHbIE NPEACTABUTEIN a-

AMHMHOKMCJIOT. TI'JIMIIUH, aJIaHHH, (beHI/IJ'IaJ'IaHI/IH, CCPpHH, INIYTaAMHWHOBAs KHCJIOTA,

JU3WMH, NHMCTCHH. OnTuyeckas W30MEpUsl aMUHOKHUCIOT: D-u L-aMHMHOKMCIIOTEL

dusmyeckre CBOMCTBA aMUHOKHUCIIOT. XUMHUYECKHUE CBOWCTBA aMUHOKHUCIIOT KaK
aM(OTEepHBIX  OPraHMYECKUX  COCAMHEHUM, peakuus  MOJUKOHJCHCAIIUH,
oOpa3zoBaHue MENTHIHON CBs3U. bruonornyeckoe 3HaueHNEe aMUHOKHUCTOT. CHHTE3

N TUAPOJINU3 IICIITHOOB.

benku kak mnpupoaHble mnonumepbl. llepBuuHas, BTOpUYHAS W TPETHUYHAS
CTpyKTypa OenkoB. XUMHUYECKHME CBOICTBAa OENKOB: THUAPOJIM3, J€HATypalus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKU.

[onsTue 00 a30TCOJCPKAIINX T'CTCPOLMKINYCCKUX COCAMHCHUAX.

HI/IDI/IMI/II[I/IHOBI)IG N TIIYPHUHOBBIC OCHOBAHMI. HVKJIGI/IHOBBIC KHMCJIOTBI. COCTasB,

CTPOEHHUE U OMOJIOTrHYECKas POJIb.

ODKCNEPUMEHTAIbHBICE METOJbl HW3YyYE€HHUS BEIIECTB M HUX NPEBPAIICHUN:
pacTBOpeHHE OENKOB B BOJIE; J€HATypalus OEJIKOB NPH HAarpeBaHUU; I[BETHHIC
peakimid Ha O€JNKH; peIICeHHEe OHKCIEPUMEHTAJbHBIX 33jlad [0 TeMaM
«A3oTcoaepKalme OpraHuyeckrue CoeTMHEHUs» U «Pacrio3HaBaHrue opraHnuecKux
COCIMHEHUI .

BbicokomoJieKyIsIpHBbIE COeTUHEHMSI

OCHOBHBIC TIOHATHUS XUMHU BBICOKOMOJICKYJISIPHBIX COGI[I/IHCHI/II\/'II MOHOMCD,



NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINH, CPEIHSA MOJIEKYISIpHAS
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJSAPHBIX COCAMHEHUH —

IMOJIMMCPpU3allid U ITOJIUKOHIACHCAIIUA. IIpeacraBiaeHUE O CTEPEOPErYIIPHOCTUM

H&I[MOJI@KVJ'IHDHOFI CTPYKTYPEC IIOJMMEPOB, 3aBUCUMOCTD CBOMCTB IHOJIUMEPOB OT UX

MOJICKVYJIIPHOT'O 1 HAAMOJICKYJIAPHOT'O CTPOCHMA.

[lonumepnsle  Marepuasbl. IlmactMaccel  (HOJAMATUIIEH, TOJUIPOIMIIEH,
NOJINBUHWIXJIOPU, MOJUCTHPOJ, TOJUMETHIMETAKpUJIAT, IOJIMKapOOHATHI,
nojgudTUIEHTepedTanar). Y Tunusanuus u nepepaboTka I1acTUKa.

DnacToMepbl: HATypaJbHbIN KaydyyK, CHHTETUYECKHE KayuyyKd (OyTaJueHOBBIN,
XJIOPOTIPEHOBBIH, H30MPEHOBBIIN) U CHJIMKOHBI. Pe3nHa.

Bonokna: HaTypasibHble (XJIONOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JTaBCaH).

[ToauMephl cnenuaJbHOTO HAa3HAYCHMS (TGd)J'IOH, KCBJIApP, JJICKTPOIIPOBOAAIINC

IHOJIMNMCPBHEI, 6I/IODa3J'IaFaCMI>IC HO.]'II/IMCDI)I).

OKCIEPUMEHTAIBHBIE METOJAbl M3YYEHMS BEIIECTB M WX IPEBPALLCHMIA:
O3HAaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB;, pELICHHE JKCIIEPUMEHTAJIbHBIX 3amad 1o TeMme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

PacuérHble 3a1a4u

Haxoxnenue MoJekynsapHOi (OpMyNbl OpPraHH4eCKOro COEIUHEHHS 10
MacCOBBIM JOJISIM JIEMEHTOB, BXOJSIIMX B €70 COCTAB; HAX0XKICHUE MOJIEKYJISIPHON
(bopMyJIbl OPTraHUYECKOTO COETUHEHHsI 0 Macce (00bEMY) MPOAYKTOB CrOPAHMUS;
10 KOJMUYECTBY BellleCcTBa (Macce, 00bEMY) MPOAYKTOB PEaKLUU U/UIH UCXOIHBIX
BEILECTB; YCTAHOBJIEHWE CTPYKTYpPHOW (POpPMyJibl OPraHMYECKOr0 BEIECTBA Ha
OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CHOCOOOB IMOJIyUYEHHUS; ONpeIeSIeHUE JA0JH
BBIX0/1a IPOAYKTA PEAKLUU OT TEOPETUYECKU BO3MOXKHOTIO.

Me:xnpeaMeTHbIe CBSI3H
Peanuzanus MexXnpeIMeTHBIX CBSA3€M NpHU U3yYEHUH OPraHUYecKor Xxumuu B 10

KJIaCCC OCYHICCTBIICTCA 4YCPE3 HCIIOJIB30BAHUC KaK O6H_II/IX CCTCCTBCHHOHAYYHBIX



MOHATUM, TaK W TOHSATUM, MPUHATBIX B OTJEIBHBIX MpPEIMETaX ECTECTBEHHO-
HAaY4YHOI'O IIMKJIA.

OO1re ecTeCTBEHHO-HAy4YHbIE TMOHSATHSA: SIBJIIEHHWE, HAY4YHBIM (hakT, rumoresa,
TEeOpWsi, 3aKOH, aHajdu3, CHUHTE3, Kiaccuukarus, HaOII0IeHUEe, H3MEpEHHE,
AKCHEPUMEHT, MOJEINb, MOJICIIUPOBAHHUE.

®usuka: Marepus, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa,
DPHEPTreTUYECKUA YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHE
BEIIECTBA, (DU3MYECKHE BEIIMYUHBI, €IUHHUIIBI U3MEPEHHUs, CKOPOCTb, JHEPIHUs,
Mmacca.

buonorusi:  knetka, opraHusM, OJKocuctema, oOuocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIAN U TeTepOTPO(PHBIA TUI MUTAHUS, OpOKEHHE,
dboTocuHTE3, HAbIXaHWE, OENKH, YIJIEBOJIbI, >XHUPbI, HYKICHUHOBBIC KHCJIOTHI,
bepMeHTHI.

['eorpadusi: mone3Hbie HCKOMaeMbl€, TOTUIUBO.

TexHOoJIOTHUs: MHUIIEBbIC MPOAYKThI, OCHOBBI PAllMOHAJILHOTO MUTAHUS, MOIOIIKE

cpeacTBa, MaTCprajbl U3 HCKYCCTBCHHBIX U CHHTCTHYCCKHNX BOJIOKOH.

11 KITACC «OBIIAA U HEOPTAHUYECKASA XUMU S
BA30BbIi1 YPOBEHb

Teopernyeckue 0CHOBbI XUMUHU

Xumuueckuit aneMeHT. AtoM. Sapo aroma, n30Tombl. DJIEKTPOHHAST 000JI0YKA.
DHEPreTUuecKrue ypoBHH, MOJYPOBHU. ATOMHBIE OpOUTANU, 5-, p-, d-DJIEMEHTHI.
OcoOEeHHOCTH pacIpe/iesieHUsl 3JIEKTPOHOB MO OpOUTaIsIM B aToOMax 3JIEMEHTOB
NEPBBIX YETHIPEX NEPUOAOB. DICKTPOHHAS KOHPUTYpaLIUs aTOMOB.

ITepunonnyeckuit 3akoH u Ilepuoanueckas cucrema XUMUYECKUX DJIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepuomnueckoil cuctembl
xuMuueckux anemeHtoB JI. M. MenneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB H
o0pa3yeMbIX HMH MPOCTHIX W CIOXKHBIX BEIIECTB IO TPYyNIaM U MEPHOIaM.

3HaueHue MNEPUOANICCKOI0 3aKOHA B PAa3BUTHU HAYKHU.



Crpoenue BemiecTBa. XUMHUYECKas CBs3b. Buabl XUMHUYECKOW CBSI3H
(KOBaJICHTHAsi HEMOJISIpHAs W TOJIApHAsi, UOHHAs, MeTajinueckas). MexaHu3Mbl
o0pa30BaHUs KOBAJEHTHOM XUMHUYECKOM CBsi3M (OOMEHHBIH U JTOHOPHO-
akuentopHsiil). BomopogHas cBsi3b. BaneHTHOCTb. ODJIEKTPOOTPULATEIBHOCTD.
Crenenb okucienus. IoHbl: KATHOHBI U AHUOHBI.

BemecTtBa MOJEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSA. 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTBA. THUIbl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTAJUIMYECKON PELIETKHU.

[TonsiTne 0 paucnepcHeIX cUcTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBL.
MaccoBas 10Ji1 BEHECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenknarypa
HEOPraHWYECKNX BEIIECTB. ['eHeTMyecKass CBA3b HEOPraHWYECKUX BEIIECTB,
MIPUHAJICKAIUX K PAa3JIMYHbIM KJIaccaM.

XUMHYECKasT  PEAKIIUA. Kiaccuduxanus XUMUYECKUX  PEAKIUHU B
HEOPraHUYECKOW U OPraHMYECKOM XMMHM. 3aKOH COXPAaHEHHS MacChl BEUIECTB;
3aKOH COXPaHEHUs U MIPEBPALLCHUS SJHEPTUU TP XUMUYECKUX PEAKLIUSAX.

CKopoCTh peakuuu, €€ 3aBUCMMOCTh OT pa3nyHbIX (akTopoB. OOpaTUMbIE
peakunu. XUMHYECKOE paBHOBecue. DaKTOpbl, BIUSAIOLIME HA COCTOSIHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Onektponutuyeckas auccouuanus. CunbHble U cladble 3eKkTposuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCJas, HEUTpanbpHas, wenoyHad. lloHsaTue o

BoJOpoaHOM mokazatene (pH) pactBopa. Peakiuu wonHoro oO6mena. ['maponus

HCOPraHMYCCKHUX N OPIraHMYCCKHUX BCIIICCTB.

OKMCIINTEILHO-BOCCTAHOBUTEILHBIC PCaKInm. ITonstne 06 QJICKTPOJIN3C

pacIuIaBOB M PACTBOPOB coJiel. [ IpuMeHeHne deKTpoimsa.

OKCIEpUMEHTAIbHBIE METOJbl HW3yYEHHsS BEHIECTB W HX MpPEeBpallCHUN:
nemoHcTpanus Tabmur «llepuogudeckas cucrema xumuudeckux snemeHToB J[.U.
MeHneneeBay; uM3ydeHHUE MOJENed KPUCTAUIMUECKUX PEIIETOK; HaOII0CHUE |
OMMUCAHUE JIEMOHCTPAIIMOHHBIX U JA0OPATOPHBIX OMBITOB (Pa3JI0KEHUE MEPOKCUAA

BOAOpPOJa B IIPUCYTCTBUHU KaTaJIn3aTropa, OIpCACICHHUC CPEAbl paCTBOPOB BCIUICCTB



C TIOMONIbIO YHHMBEPCAIBHOTO WHAMKATOPA, PEAKIMd HOHHOTO OOMEHa);
MIPOBEICHUE TIPAKTUICCKON paboThl «BiusHue pa3mnuHbIX (GaKTOPOB HA CKOPOCTH
XUMHYECKOU pEeaKIm.
PacuérHble 3agaun

PacyéTel o ypaBHEHHSM XUMUYECKUX PEAKILIMI, B TOM YUCJIE TEPMOXUMHUYECKUE

paC‘{éTLI, paC‘-IéTBI C UCIIOJIB30BaAHUCM IIOHATHA «MAaCCOBas JOJIA BCIICCTBA».

Heopranuuyeckasi xumusi

Hemetamnbl. Tlonoxenue nemeraiioB B Ilepuoandeckoit cucteMe XuMHUYECKUX
anemenToB J[.M. MenneneeBa u O0COOEHHOCTH CTpOEHUSI aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONUS HEMETAUIOB (Ha MpUMEpEe KUCIOpOAa, CEephI,
dbocdopa u yraepoaa).

XYMMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yriepoga U KpEeMHHMs) W HUX ~ COCIMHEHUM  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COCAMHEHUN).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCIUHEHUN.

Meramnel. Ilonoxenne meramnoB B llepuonnueckoil cucreMe XUMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS DJEKTPOHHBIX 000JIOUEK
atoMoB MeTayuioB. OOmue puznueckue cBorcTBa mMeTamuioB. CrijiaBbl METaJIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HATIPSKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXHEHIIUX METAJIOB (HATPUM, KaIMi, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KeJI€30, MEJIb) U UX COCAMHEHUH.

OO6mme crocoObl momydeHus: MeTawioB. Meramnyprus. Koppo3usi meTauios.

Crioco0bl 3a1UThl OT KOPpo3uu. IIprMeHeHne MeTauioB B ObITY U TEXHHUKE.
DKcTepuMEHTATbHBIE METO/IBI U3YUCHHUS BEIIECTB U UX MPEBPAILICHUI: U3yUCHHE

Koekuun  «MeTtaiiel WM CIUIaBb», 0Opas3loB  HEMETANIOB;  pELICHHE

IKCIIEPUMEHTAIbHBIX 3ajlay; HAOJIOJACHHWE M ONHMCAHUE JIEMOHCTPALMOHHBIX H

71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHHS C PacTBOpPaMU

KHCTIOT U I1IEJI0Y€eHl, KaueCTBEHHBIE PEaKI[MN Ha KATHOHBI METAJJIOB).

Pacyérnblie 3axaun

Pacuérel Macchl BemiecTBa WM OOBEMA Tra3oB IO H3BECTHOMY KOJIMYECTBY



BEIIECTBa, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEUIECTB;
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS ¥ KU3Hb

Pons xuMum B o00OecrieueHUHM HKOJIOTHYECKOH, SHEPreTHUEeCKOW W MHUIIEBOM
0€30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAy4YHBIX METOAAX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKLIMII.

[IpeacraBnenuss 006 OOMMX HAYYHBIX MPHUHIMIAX MPOMBIIIJICHHOTO MOJIYYCHHUS
Ba)KHEUIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB M MaTEPUANIOB: BAXKHEWILHME CTPOMUTEIIbHBIE
MaTepualibl, KOHCTPYKIHMOHHBIE MAaTE€pUalbl, KpacKu, CTEKIO, KEpaMHUKa,
MaTepuaibl JUIsl AJEKTPOHUKH, HAHOMATEpHUAJIbl, OPraHUYECKUE U MHHEPAIbHbIE
ya00peHus.

XuMusi W 3I0pOBbE UEJIOBEKA: MpaBUia HCMOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB; MpaBuia 0€30MaCHOTO UCIIOIb30BAHUS MTPENApaTOB OBITOBOM XUMHHU B
ITIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBSA3H

Peanuzanus MeXIpeAMETHBIX CBsI3eH MPU U3YYCHHUH OOIEeH U HEeOpPraHUYECKON
xumu B 11 Kiacce OCyIIECTBISETCS 4Yepe3 HCIOJb30BaHWE Kak OOIIMX
€CTECTBEHHOHAYUHBIX TMOHSATHUN, TaK W TOHSITUH, SBISIONIAXCS CUCTEMHBIMHU IS
OTJIEJBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmre ecTeCTBEeHHO-Hay4YHbIE MOHSATHUS: HAy4dHbId (PakT, rumoresa, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIacCU(PUKALUs, MEePUOJUYHOCTb, HAOIIOJEHUE,
IKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHE, SBJICHHE.

duzuka: Marepus, dHEPrusi, Macca, aroM, AJIEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOI, PAIHOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKUI YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOe€ COCTOSIHUE BEIIECTBa, (PM3MUYECKHUE BETUUYMHBI U €IUHHIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus:  knetka, opraHu3M, OJKOcHCTema, Owocdepa, Makpo- U

MHUKPOI3JICMCHTbBI, BUTAMUHEI, oOMeH BCIICCTB B OpraHu3Me.



['eorpadusi: MuHEpaIbl, TOPHBIC MOPOJIBI, TOJE3HBIE HCKOMAEMBbIE, TOILIUBO,
peCypCHlI.

TexHonmorus: XUMHUYECKass NPOMBIIUIEHHOCTb, METAJULyprus, IPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEpPUANIOB, CEIbCKOXO3SMCTBEHHOE ITPOU3BOJCTBO, NHUIIEBAs
IMPOMBIIIUICHHOCTh,  (papMaiieBTHUECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX IpernaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpUAIIOB,

AIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
11 KITACC «OBIIIAAA U HEOPTAHNYECKAA XUMUSA»

YIJIAYBJIEHHBIA YPOBEHbD

Teopeanecmle OCHOBBI XUMHH
AtoMm. CocTaB aTOMHBIX AACP. XHUMMYECKUM AJIEMEHT. M30TOIbI.

KopnyCkynapHO-BOJIHOBOM AVaJIM3M, JABOWCTBEHHAS TIPUPOJIA DJIEKTPOHA.

CrtpoeHre 3JeKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. JDHEPreTHUYSCKHUE

YPOBHH M MOXYypoBHU. ATomHBIC opOuTanu. Kriaccudukanms XUMHYSCKHUX
eMEHTOB (5-,p-, d-,f->neMenTtsl). PacnpeneneHue 5JIE€KTPOHOB IO ATOMHBIM

0p6I/ITaJ'I$IM; IIPUHIINII MHHHMYMa SHCPIHMM, IPHUHIIUIL Hawm, IIPaBUJIO XVHI[EI.

DNEeKTpOHHBIE KOH(PUTYypallMi ATOMOB 3JIEMEHTOB IEPBOIrO—YETBEPTOrO NEPUOIOB
B OCHOBHOM U BO30YXAEHHOM COCTOSIHUH, SJIEKTPOHHbIE KOH(PUTypallui HOHOB.

Ilonarue 006 OHCPIruM HWOHHM3AllMK, OJOHCPIrHMHU CPOACTBA K JJICKTPOHY.

DJEKTPOOTPULIATETBLHOCTD.

[Tepnonnueckuit 3akoH U Ilepuoanueckasl cucrema XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa. CBsi3b Nepuoauyeckoro 3akoHa u Ilepuonnueckoil cucTEeMBbI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIX M CJOXHBIX BEHIECTB IO TpynmaM MW MepuojaM. 3HAUYCHUE
nepuoandeckoro 3akona /[. 1. Menneneesa.

XuMuueckas CBsA3b. BUabl XMMHUUECKOM CBSI3U: KOBAJICHTHAsI, MOHHAS,



MeTamnueckas. Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U: OOMEHHBIN

Y TOHOPHO-AKIENTOPHBIA. DHEPTUs U JUIMHA CBSI3U. [[0JIApHOCTD, HANIPAaBIEHHOCTh
M HACBIIIAEMOCTh KOBAJEHTHOW CBs3u. KparHeie cBs3u. BomoponHas CBs3b.
MeXMOneKyIsIpHbIE B3aUMOIECHCTBHUS.

BaneHTHOCTh M BaJICHTHBIE BO3MOXKHOCTH aTOMOB. [ I/I6I)I/II[I/I33LII/I$I ATOMHBIX

opoutaneii. CBsA3b SIEKTPOHHON CTPYKTYpPHl MOJEKYJI C HX T€OMETPHUYECKHM
CTpoeHHEeM (Ha MpUMepe COETMHEHHUM 3JIEMEHTOB BTOPOTO MEPHOJIA).
[IpeacTaBneHre 0 KOMIUIEKCHBIX coequHeHUsX. COocTaB KOMIUIEKCHOTO MOHA:

KOMHHCKCOO6p&30BaT€JII), JIUTaHBbI. KOODI[I/IHa]_II/IOHHOG yncyio. Homenknarypa

KOMILICKCHBIX COEJIMHCHUI. 3HaYCHUE KOMILJICKCHBIX coeauHeHu. IloHsaTue o

KOOPJAWHAIMOHHOW XUMHHU.

BemecrBa  MOJNEKYJSIDHOTO M HEMOJIEKYJSIDHOTO  CTpOoeHMs.  Twumbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.
[Tonsitue o aucnepcHbix cuctemax. VcTuHHBIE pacTBOpHI. lIpencraBieHue o

KOJUTOWJIHBIX _pacTtBopax. CrocoObl BBIPAKEHUS KOHIIEHTPAIIUM PAacTBOPOB:

MaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAA KOHIIEHTpauus. HachllieHHbie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. TpUBHAIBHBIC
Ha3BaHU OTEJIbHBIX NPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanus XuMHUYECKHUX pPEAKIMidi B HEOPTaHUYECKOW M OpPraHUYEeCKOM
XMMHUHU. 3aKOH COXPAHEHHUSI MACChl BELIECTB; 3aKOH COXPAaHEHMSI U NPEBPAILCHUS
DHEPTUU TIPU XUMHUYECKUX peakiusx. TeruioBbie 3(HEeKThl XUMUYECKUX PEaKIIUN.
TepMoXUMUYECKUE YPABHEHUS.

CKoOpoCTh XUMHYECKOW peakinu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (DAKTOPOB.
['omoreHHbIE U reTeporeHHble peakuuu. Karanus u kataau3aTopsl.

OOpatumble U HeOOpaTUMBbIE peakIMU. XMMHUYECKoe paBHOBecue. KoHcTaHTa

XUMHWYCCKOT'O PABHOBCCHII. CDaKTOpBI, BIMAIOININEC HA IIOJOXCHHEC XHMMHUYCCKOI'O

pPaBHOBCCH:A: TCMIICpATypad, AABJICHUC N KOHICHTPAIMU BCUICCTB, YIACTBYIOIINX B

peakuuu. [punuun Jle [larense.

9J'ICKTpOJ'II/ITI/I‘{€CKa$I Aucconuanmsi. CunbHble U caalbie QJICKTPOJIUTHI. Crenenb



guccouuanyu. MoHHOE MNpOU3BEACHUE BOMIBL. CpeJ:[a BOIHBIX PACTBOPOB:

KUCJIOTHas1, HEUTpaibHas, wmenodHas. Bogopoansii nokaszarens (pH) pactsopa.
['uaponus coneit. Peakiiuu nOHHOTO OOMEHa.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIMHU. Crenenb OKHCJICHHUS.
Okucnurenb W BOCCTAHOBUTEJNb. lIporecchl OKHCIEHMST W BOCCTaHOBJICHMSI.
Baxnelnme OKHCIMTENIM W BOCCTAaHOBUTENIW. MeETOJ 3JIEKTpPOHHOro OanaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

OKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHsS BEUIECTB W HUX MpPEBpaIICHUN:
pa3lioKEHHUE TMEPOKCHIAa BOJOPOJAa B MNPUCYTCTBUU KaTajau3aTopa; MOJIENn
KPUCTAUTNYECKUX PEIIETOK; MPOBEICHUE PEAKIIMA HOHHOTO OOMEHA; ONpeeicHUe
Cpeabl PacTBOPOB C IMOMOUIBIO MHAMKATOPOB; HM3YYEHUE BIMAHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XUMHUYECKOM pEaKIUM U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannuyeckasi xumus

[Tonmoxenne HemeTamioB B [lepuoanyeckoil cucTeEME XMMHUYECKUX 3JIEMEHTOB
. . MeHnneneeBa 1 0COOEHHOCTH CTPOCHHS MX aTOMOB. PH3MYECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAJJIOB (Ha MpuMepe KUciopoaa, cepol, hochopa u
yrieponaa).

Bonopon. ITlomyuenue, ¢u3nyeckue M XUMHUUYECKHE CBOMCTBA: PEAKIIUH C
METaJJIaMU U HEMETAJUIAMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ mapuasl. TonauBHbIE
AJIEMEHTHI.

l'anorensl. HaxoxleHwe B TpUpOJE, CIOCOOBI TMOIMy4YeHUs, (PU3HMUYECKUE U
XUMHUUYECKHE CBOWCTBA. ['aoreHoBOOpOABl. BaxkHelme KUciopoacoaepKamme
COEIMHEHUS TaJoreHoB. JlabopaTopHbie W MPOMBIIUIEHHBIE CIIOCOOBI TIOTyYCHHUS
rajioreHoB. [[pruMeHeHne rajforeHoB U UX COSAUHEHUM.

Kucnopon, o3oH. JlaboparopHble W TPOMBIILIEHHBIE CHOCOOBI TOJYyYCHHUS
Kkuciopoaa. @u3nueckue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpOoJaa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxnenue B mpupojsie, CHOCOObI TONy4eHHs, (PUIHUECKHE W

xumudeckue cpoiictBa. CepoBomopon, cynbduasl. Oxcun cepri(I1V), okcun cepbl



(VD). Cepuucras u cepHas KHCIOTHI U UX cOJH. OCOOEHHOCTH CBOMCTB CEpHOM
KHUCIJIOTHL. [IpuMeHeHue cepbl U €€ COeTMHEHU.

Azor. Haxoxnenue B mpupone, CHOCOObI TOJNy4eHHs, (PU3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTast U a30THas
KHUCIIOTHI U UX coJid. OCOOEHHOCTU CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azoTta
Y €r0 COeIMHEHUM. A30THbBIE yI0OpEHHUS.

dochop. HaxoxaeHnue B mpupoze, CrmocoObl ToMydeHHs, (pu3ndeckue u
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopras

kuciora u €€ conu. MeradbocdhopHasa u nupodocdhopHas kuciaoTsl, bochopucrad u

dochopHoBatucTasg kucaotel. [Ipumenenue ¢ocpopa U ero coeaMHEHUH.

dochopHbie yaoOpeHus.

Yraepos, HaxoXACHUE B IPUpoJie. AJIIOTpOIHbIe Mo puKkaiu. Ou3ndecKue
U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB, 0Opa30BaHHBIX yriepoaoM. OKcua
yraepoaa(Il), okcun yrinepona(IV), yroiapHast KUCiIoTa U €€ Cou. AKTUBUPOBAHHBIN

yroiib, agcopouus. dynnepeHsl, rpadeH, yriaepoansle HaHOTPYOku. [Ipumenenue

MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTJIEPOIAOM, U €r0 COSTMHEHHM.

Kpemunii. Haxoxnenue B mpupoze, CHOcoObl MOJTy4YeHUs, (pU3nyeckue u
xumudeckue cpoiictBa. Oxcupn kpeMuusa(IV), kpemHueBas KUCIOTa, CUIIUKATHI.
[IpuMeHeHue KpeMHus U ero coequHeHni. CTeKs0, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxxenne meramwoB B llepuomnyeckon cUCTEME XUMHYECKHUX DBJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB METAJIIOB.

PacnopocTpaHeHHe XMMHYECKUX DJIEMEHTOB-METAJIJIOB B 36MHOM KOpE.

O6mue ¢usnueckue cBorcTBa MeTawioB. [IpuMeHeHne MetamioB B OBITY H

texHuke. CIniaBbl METAJIJIOB.

DNEeKTPOXUMHUYECKUH sl HANPsKEHUH MeTauioB. OO01ue cnocoObl OTy4YeHHUS
METAJJIOB: TUAPOMETAILTYPTrHUsl, IUPOMETAIULYPIys, dJIeKTpoMeTauryprus. [lonstue
0 KOppo3uu MeTauioB. CiocoObl 3alUThI OT KOPPO3UH.

OOmiass xapakrepuctuka wmetawioB I[A-rpynmsl Ilepuoanueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. Hatpuiil u kanuii: nonydenue, u3ndeckiue u XuMUYECKUe

CBOI\/’ICTBa, IMPHUMCHCHHUC IIPOCTHIX BCIICCTB U UX COCOUHECHUM.



Obmas xapaktepuctuka MmetamioB I[IA-rpynmer Ilepuonnueckoit cuctembl
XUMUYECKAX JJIEMEHTOB. MarHmii W KalblUi: TOJydeHHue, (Qu3nueckue W
XUMUYECKUE CBOMCTBA, IMPUMEHEHUE TNPOCTHIX BEUIECTB U UX COCIUHEHUI.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AmoMuHMI: TIONTyYeHUe, (U3NYECKMe U XMMHYECKHE CBOMCTBA, MPUMEHEHHE
IPOCTOTO BeIleCTBa M €ro coeAuHeHWil. AmdoTepHble CBOWCTBa OKCHAA U
TUJIPOKCUIA AJTFOMUHHUS, TUAPOKCOKOMILIEKCHI aTFOMUAHMUSL.

Ob6m1as XapaKTepUCTHKA METAJIJIOB OOOYHBIX MOATPYIIT (b-
rpynmn)lleproanueckoil CUCTEMBl XUMHUYECKUX 2JIEMEHTOB.

@u3n4ecKne M XMMHYECKHE CBOMCTBA XpoMa M €ro coenuHeHud. OKCHIBI U
ruapokcuasl xpoma(Il), xpoma(lll) u xpoma(VI). Xpomarbl u AuxpomaThl, UX
OKHCJIUTEIbHBIE CBOMCTBA. [lonydueHrne u npuMeHeHHne XpoMma.

PusnyecKkrne 1 XMMAYECKHUE CBOMCTBA MapraHlla U €ro COeMHEeHn. Baxknenme
coenunenus wmapranna(ll), mapranna(IV), wmapranna(VI) u wmapranma(VIID).
[IepmaHraHat kajius, €ro OKACIUTEIbLHBIE CBOMCTBA.

duznyeckre W XMMHYECKHE CBOMCTBA Kejle3a M ero coeauHeHHH. OKCHIBI,
ruapokcubl U conu xkeneza(ll) u xenesa(lll). [Tonydyenue u npuMeHeHue xene3a u
€ro CIJIABOB.

DU3NYECKNE U XMMHUYECKHE CBOMCTBA MeIM U €€ coenuHeHuu. [lonydenne u
MIPUMEHECHHUE MEJIU U €€ COCTUHECHUM.

[Muuak: momydyeHue, (U3MYECKHE U XHUMHUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA M TUAPOKCHIA IIMHKA, TUIPOKCOKOMIUIEKCHI IIMHKA. [[pumeHenmne
[IMHKA U €r0 COCTUHECHUMN.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX IPEBPALICHUI: U3yUCHHE
0o0pa3IioB HEMETAIJIOB; ropeHue cephbl, pocdopa, xeneza, MarHusi B KUCIOPOJIC;
M3YYEHHE KOJUIEKIMH «MeTamibl M CIUIaBbl»; B3aUMOJCHCTBHE WIEIOYHBIX U
HIETOYHO3EMENBHBIX ~ METaNIOB € BOJOM  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); B3aMMOJICHCTBUE IIMHKAa M ejle3a C PacTBOpaMU KHUCIOT U
HIEJI0YEN; KAUECTBEHHBIE PEAKIIMM HA HEOPraHUYECKUE aHUOHBI, KATUOH BOAOPO/a

N KaTHUOHBbI MCETAJIIIOB, BSaHMO,ZIefICTBI/IC T'MAPOKCHUIOB aJIIOMHUHUA W HOHUHKa C



pacTBOpaMU KHCJOT W LIEJIIOYEH; PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMaM
«Tanorensr», «Cepa u €€ coemuHeHU», «A30T U (Hochop M UX COCAMHEHUSNY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl TOOOYHBIX TOATPYTIID.

XuMuA M KU3Hb

Ponp xumMuu B 00ecrieueHn yCTOMUUBOTO Pa3BUTHS YETIOBEUYECTRA.

[TonsiTHE O HayyHBIX METOJaX IIO3HAHMS W METOJOJOTMU HAYYHOIO
HCCIICIOBAHUS.

Hayunsle MPUHIIHTIBI OpraHU3aIUU XUMHUYECKOT'O MIPOU3BOJICTRBA.
[IpoMbIlUIEHHBIE CIIOCOOBI TMOJYYEHUs] BaKHEHIIUX BEIHIECTB (HA mMpuUMeEpe
MPOU3BOJICTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHoJa). [[poMbllIeHHBIE CTTOCOOBI
MOJIYYCHUS METAJJIOB U CIUIABOB. XMMHUYECKOE 3arPSI3HEHUE OKPYIKAIOIIEH CPEIbl U

ero nocuencteud. [Ipo6iaeMa nepepabOTKH OTXO0A0B U MOOOYHBIX IPOAYKTOB. PoJb

XHUMHUHA B O0OCCIICUCHHUU BHGPFGTI/I‘IGCKOﬁ 0e30I1aCHOCTH. J BE6)705000%0003 ERCETN) ()3 (0)

XUMUW.
XuMusi ©  3A0pOBbE 4enoBeka. JlekapcTBeHHble cpencTtBa. [lpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XMMUU B pa3BUTUHA MEAUIUHBI.
XUMUSL TMHIIM: OCHOBHBIE KOMIIOHEHTHI, TMHUIIEBbIe a00aBku. Pojb Xxumuu B
o0ecrieueHnu MUIIEeBOM 0€3011acHOCTH.
Kocmernueckne u mapdromepHbie cpeactBa. beitoBas xumuda. [lpaBuia
0€301acHOI0 UCITOIL30BaHUS MPENapaToB OBITOBOM XUMHH B TIOBCETHEBHOM KU3HHU.
XUMHUSL B CTPOUTENBCTBE: BAXKHEHUIIUE CTPOUTENbHBIE MaTepuaibl (LIEMEHT,
OCTOH).
XUMHUS B CEIIBCKOM X03sicTBe. OpraHuvecKue U MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpHUalbl, KPACKH, CTEKIJIO, KEpAMUKA.

Matepuaisl Uil DJIEKTPOHUKH, HaHoTeXHOI0THH,

Pacuérnble 3agaun

Pacuétel: mMacchl BemiecTBa wiM 00bEMa Ta3oB IO W3BECTHOMY KOJIMYECTBY
BEII[ECTBA, Macce WM 00bEMY OHOTO U3 YUACTBYIONIUX B PEAKITUH BEIIECTB; MACCHI
(00BéMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CJIU OJTHO U3 BEIIECTB UMEET

nmpuMecH; Macchl (00BEMa, KOMMUECTBA BEIIECTBA) MPOAYKTa PEaKINH, €CIU OTHO



M3 BEUIECTB JAaHO B BHUJE pacTBOpa C ONPEAEIEHHOW MAacCOBOM JIOJEH
PaCTBOPEHHOIO BEIIECTBA; MACCOBOU JTOJIM U MOJISIPHOM KOHIEHTPALIUH BEIIECTBA B
pacTBOpE; IO BbIXOJa MPOAYKTA PEAKIIMU OT TEOPETUYECKH BO3ZMOKHOTO.
MexnpeaMeTHble CBS3H

Peanuzanus MeXIpeAMETHBIX CBsI3el MPU U3YYEHUH 001N U HEOpraHUYEeCKOM
xumMu B 11 Kiacce OCyIIECTBIAETCS 4Yepe3 MCIOJIb30BaHUEe Kak OOIIuX
€CTECTBEHHOHAYYHBIX TOHSATUM, Tak W TOHSATUWA, NTPUHATHIX B OTJEIBHBIX
MpeaMeTax €CTECTBEHHOHAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAYUYHbIC TOHSTHUSA: SBJICHUE, HAy4dHbIH (haKkT, TUIIOTE3a,
TEOpUSsl, 3aKOH, aHaJM3, CUHTE3, Kilaccu(uKaius, NepuoaUIHOCTh, HAOIIOJCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJICTTMPOBAHUE.

®dusuka: Matepusi, MUKPOMHUP, MAKPOMUP, aTOM, DJIEKTPOH, MIPOTOH, HEHUTPOH,
WOH, U30TOTIbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPrETUYECKUIN YPOBEHb, BEIIECTBO,
Ten0, 00BEM, arperaTHOE COCTOSHHUE BEIIECTBA, HWICANbHBIA Ta3, (HU3MYECKUE
BEJIMYMHBI, €IUHULIBI U3BMEPEHUSI, CKOPOCTh, IHEPTHS, Macca.

buonorus: kimerka, opraHusm, sKocuctema, ouocdepa, Meraboanu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, *KUPBI, YIJIEBOIbI, HYKJICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK SHEPTUU B SIKOCUCTEMAX.

['eorpadusi: mMuHEpanabl, TOPHBIC MOPOJIbI, MOJIE3HBIE HCKOMAeMbI€, TOILIUBO,
pecypcehl.

TexHOoJIOTUsl: XUMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUIYypPIusi, CTPOUTEJbHBIC
MaTepuaibl, CEIbCKOX03IMCTBEHHOE MPOU3BOICTBO, MUIIIEBAst MPOMBIIIIIICHHOCTD,
dbapMalieBTHUECKas, MPOU3BOJCTBO KOCMETHYECKHX ITpernapaToB, MPOU3BOJICTBO
KOHCTPYKIITMOHHBIX MaTepuaos, AIEKTPOHHAS MPOMBIILICHHOCTb,

HAHOTCXHOJIOTHH. HpOMBI]_HJ'IeHHOCTB.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «XUMMWUS»
10 KITACC «OPTAHUYECKASA XUMMU S

Bba3oBblii ypoBens (1 1ac) Yrayo6aénnslii yposensb (1+2 gaca)

Kon-Bo Komn-Bo

Pa3znea 1. TeopeTnueckne 0CHOBBI Opranudeckoii xumuu (3 4)/(94)
4acoB 4acoB

3yq Tema 1. [IpeaMer oprannveckoi XumMmuu. Teopusi XUuMHYECKOr0 CTPOCHUSI OPraHUYECKHUX COeIUHEeHUM 9y

[IpenMeTr opraHn4eckor XuMHH: €€
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
[TOJTyYECHHH HOBBIX BEIIECTB U MATEPUAIIOB.

JIeMOHCTpalIMu: — O3HAKOMJICHHUC C

1 [00pasLami OpraHUYECKHX BEIIECTB 1 1
MaTepuaiaMi Ha UX OCHOBE; — OMBITHI 110
[MPEBPAILICHUIO0 OPTaHUYECKUX BEIIECTB MPH
HarpeBaHuH (IJ1aBJICHUE, OOYTJIMBaHUE U

FOPEHHUE).

JJIEKTPOHHOE CTPOCHHE aTOMa YIJIepo/ia;: OCHOBHOE U

BO30YXJIEHHOE COCTOSIHUS. BalleHTHBIE BOZMOXHOCTH




aToma yriepoaa. XuMuyeckas CBs3b B OpraHUYECKUX
coequHeHMsX. THumbl ruOpuaInu3anuy aTOMHBIX OpOuTaei

yraepoa.

Mexann3mbl 00pa30oBaHMsI KOBAJIEGHTHON CBSI3U
(0OMeHHBII Y JOHOPHO-aKIENTOPHBIH ). Turbl

IICPCKPBIBAHNA ATOMHBIX Op6HTaH€ﬁ; O- U II-CBJ3H.

Teopust CTpOCHUSI OPraHMYECKUX COEAUHEHUIN
A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKECHUSI.
CtpykTypHbIE (OPMYIIBI OPTaHUYECKUX
BelleCcTB. ['oMoiorusi, u3omepusi. XuMu4eckast
CBSI3b B OPraHUYECKUX COCTMHEHUSX —
OJIMHAPHBIC U KPATHBIE CBS3U. O- U M-CBS3H.
JlaGopaTopHBIi ONBIT: — MOACIUPOBAHUE

MOJICKYJI OPTaHUYCCKUX BCIICCTB.

OpunapHasi, 1BOMHas U TporiHas cBsi3b. CIOCOObBI
pa3pbiBa CBSA3CH B MOJIEKYJIaX OpPTraHMYECKHUX BEIIECTB.
[lonsiTue 0 CBOOOTHOM paauKaie, HyKiIeopuie u

heKkTpodue.




CtpykTypHBIE (OPMYJIbI PA3TUYHBIX BUIOB: CKEJIETHAS.
Bunbl nzomepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS!.
OnexTpoHHbIE dDPEKTHI B MOJIEKYJaX OPraHUYECKUX

COE€TUHEHNM (MHAYKTUBHBIN 1 ME30MEPHBIN 3PPEKTHI).

[IpencraBienne 0 KJ1accupukanuu
opranuueckux Bemiects. Homenknarypa
OpTraHUYECKUX COEIMHEHUN
(cucTeMatnueckas) U TPUBHAIbHBIC HA3BaHUS
BAKHEUILINX MPEICTABUTEIEN KIIACCOB

OpPraHMYCCKHUX BCIICCTB.

Oco0OeHHOCTH U KIacCu(pUKAIUS OPTaHUYECKUX PEaKIIHiA.
OKHCITUTETLHO-BOCCTAHOBUTEIILHBIC PEAKITUHU B

OPraHUYECKON XUMUHU.

DKCIepUMEHTAIbHBIE METOIbl U3YUEHHUSI BEIIECTB U UX
MpEeBpalllCHN: KaYeCTBEHHOE OOHApy)EHUE yriepoja u
BOJIOPOJIa B OPraHUYECKHUX BellleCTBax. BeruuciaeHus: —

OIIpe/IeTICHUE MOJIEKYJISIPHOM bopmybl




OPraHUYCCKOI0 BCIICCTBA 11O MAaCCOBBIM OOJIAM

DJICMCHTOB, BXO41IUX B €I'0 COCTAaB.

Pasznen 2. Yraesogopoasni (14)/(40)

24

Tema 2. IlpeaesibHble yI1€eBOA0POAbl — aJKAHbI, HHKJI0AJTKAHbI

6u

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUH DS,
MeTaH 1 3TaH — IPOCTENIINE IPEACTABUTENN

AJIKAHOB: (1)I/I3I/ILIGCKI/I€ CBOMCTBA.

HomeHnkiatypa u u3oMepusi ajJkaHoOB. DJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKAHOB, Sp -
rUOpUIU3aIKs aTOMHBIX opOuTanei yriepoja, o-

cBa3b. KoHbhOpMEDBI.

JlemoHcTpanus: Pu3nyeckre CBOMCTBA AIIKAHOB
(pactBopumocTs).IIpakTuueckas padora No 1.

[lonydyeHre MeTaHa U U3y4eHHUe ero CBOMCTB.

MeTaH 1 3TaH — XMMHUYECKUE CBOMCTBA (peakluu
3aMelIeHUs U TOPEHUs ), HAXOXKJICHUE B IPUPO/IE,

IMOJIYYCHUC U IIPUMCHCHUC.

XUMHUYECKHE CBOMCTBA AJIKAHOB: U30MEPU3ALIUH,




JACTUIPUPOBAHNA, OHUKJIN3alluu, IMUpOoJIn3a,

KPCKHUHTI'A. IIpeacraBicHUE O MEXAHU3ME PpPEAKIHMN

JPAAUKAJIBHOI'O 3aMCIIICHU .

[{uknoankanel. O6mast ¢opmysa, HOMEHKJIATypa W |
n3omepusi. OCOOCHHOCTH CTPOCHHUS M XUMHYECKUX
CBOMCTB MaJbIX (LIMUKJIONPOIAH, I[HUKIOOyTaH) W
OOBIYHBIX (LIMKJIOTIEHTAH, LIUKJIOTEKCaH )
uKiIoankaHoB. CocoObl MOJIy4eHUs U IPUMEHEHUE
[IUKJIOAJIKAHOB.
(6+1) u | Tema 3. HenpenenbHble YIi1eBOAOPOAbI: ajikeHbl, | Tema 3. HenmpenejbHble YIiieBoOAOPOAbI: ajJKeHbl, | (17+2) u
aJIKaMEeHbI, AJIKUHbI. ajJIKaaueHbl, aJKuHbI (13+2) 4y. Tema 6.
I'anoreHnpou3BoHbIE YII€BOAOPOA0OB (44).
1 |AnKeHbI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKUI PSII. |

DTWICH U NPOIUICH — MPOCTEUIINE MPEICTABUTETU

JIIKEHOB: (PU3UYECKUE CBONCTBRA.
AJIKEHBI: 3p’THOpHaM3aLUsS aTOMHBIX OpOUTANIEH |

yriaepoja, o- u n-cBsizu. CTpyKTypHas U




I'COMCTPHUICCKAA (HI/IC-TDaHC-) HN30MCpPHUL.

BrruuciieHus: — HaX0XIECHUE MOJICKYJIAPHON 1P
(bopMyIIbI OPraHuYeCKOro COSAMHEHHUS IO Macce
(00BEMY) TPOTYKTOB CTOpPaHUS.
OTWIEH W NPONWIEH — XHWMHUYECKHE CBOWCTBA 1
(peaxuuu TUJIPUPOBAHMS, rajJjoreHUPOBAHUS,
ruapaTaiyy, OKHCICHUS W IMOJUMEPHU3alnn),
nosiyueHue u npumeHeHue. IIpaktudeckas padorta No
1. Ilomy4yeHue 3THIIEHA U U3YYEHHUE €T0 CBOMCTB.
XUMHUUYECKHE CBOMCTBA AJIKEHOB: 3aMEILICHUS B a- 1
TOJIO’KEHME IIPH IBOMHOMU cBs3U. IIpencraBnenue o
MEXaHU3ME PEaKINH IEKTPODUIHLHOTO
IPUCOEANHEHUSI.
Tema 6. ["'amoreHIpoU3BOIHBIE YTIEBOI0PO10B (19ac 1

13 4): DIEKTPOHHOE CTPOCHUE
raJIOT€HOMPON3BOTHBIX YTJIEBOJIOPOIOB.

JleMoHCTpanuus: duznueckue CBOMCTBa

YTJIEBOJIOPOIOB (PaCTBOPUMOCTD) YIJIEBOJAOPOAOB.




Brruncnenus: OIIPEIEIICHUE  MOJICKYJISIPHOU
(GbOpMyJIBI OPTaHUYECKOTO BEIIECTBA TIO0 MAaCCOBBIM

JOJIAM 3JICMCHTOB, BXOIAIIINX B €I'0 COCTAaB.

1P

JlaGopaTopHBIN ONBIT: — MOJEIUPOBAHUE MOJIEKYJI

YTIIEBOOPOJIOB u TaJIOT€HOIIPON3BOTHBIX
BrruncieHnss Mo ypaBHEHHUIO XUMHYECKOW peaKIuu
(Maccel, 00BEMa, KOJWYECTBA HMCXOJHOTO BEIECTBA
WJTH TIPOTyKTa PEAKIINH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 MCXOJIHBIX BEIICCTB WM

MPOTYKTOB PEAKIUN)

Tema 6. I"ajtoreHnpon3BOHBIC YIIIEBOJOPOAOB (2 yac
13 4): Peakuuu 3amMenieHus rajoreHa Ha

TUIPOKCOTPYIITY, HUTPOrPYNIYy, [IUAHOTPYIILY,

AMUHOTPYIIITY.

Tema 6. ['amoreHNpPOU3BOIHBIE YTIEBOAOPOIOB (3 Hac
u3 4): JlelicTBue Ha TraJIOTEHIIPOU3BOIHBIC BOJIHOTO U
CIIMPTOBOTO pacTBopa menouu. Bzaumonerncreue

JUTraJIOrCHAJIKaHOB C MarHUEM U




LIUHKOM.

Ankaauensl. byraauen-1,3 u metmnOyraauen- 1,3:

CTPOCHHE.

AJ'IKaI[I/ICHBIZ H30JIMPOBAHHBIC, KYMYJIMPOBAHHELIC.

OcobeHHOCTH AIEKTPOHHOTO CTpPOCHUS
W XUMHUYECKHUX CBOMCTB COMPSIKEHHBIX IUEHOB, 1,2- U

1 ,4npucoenuuenue.

Crioco0mb1 MMOJIYUYCHUA U IIPUMCHCHUC aJIKaITHCHOB.

AJTKagueHbpl: Ba)KHEUINNE XUMIYECKHE CBOMCTBA
(peaxuust MOJIMMEpHU3aIun ). [Tomyuyenue

CUHTETUYECKOTO KaydyKa " PE3UHBL.

JlaGopaTopHBIil OMBIT: — 03HAKOMJICHUE C

o0pa3naMu IIacTMace, KaydyKoB M PE3HHEL.

Tema 6. ["'asioreHTPON3BOIHBIE YTIIEBOIOPOIOB (4 yac
3 4); Tlomatne 0  METaUIOOPTAaHUYECKUX
COCIMHEHUSX. Ucnonb3oBanue
raJjOreHIPOU3BOJHBIX B  OBITY, TEXHUKE U B

XUMHNYCCKOM CHHTC3C.




Breraucnenusi: OIIPpCACICHUC OOJH BbIXOAA IIPOAYKTA

pPCaKiunn OT TCOPCTUICCKHU BO3SMOKHOTIO.

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHMUS,
TOMOJIOTHYECKHUU Psil. ALIETHUIEH — MPOCTEUIINN
[IPEACTAaBUTEIIb AJIKUHOB: COCTAB, CTPOCHHUE,

(du3nUecKue CBOICTBA.

DJIGKTPOHHOE UM MNPOCTPAaHCTBEHHOE  CTPOCHUE
MOJIEKYJ ~ QJIKHHOB, Sp-THOpUAM3aldsl  aTOMHBIX
opOuTtaneir  yriepojga. XHMHYECKHE  CBOMCTBA:
MUMEpU3alMd W TPUMEpPU3ALMH,  OKHUCIICHUA.
KucnoTHble CBOMCTBA QJIKMHOB, UMEIOIIUX KOHIIEBYIO
TPOMHYIO CBs3b. KaueCTBEHHBIE pEaKLIUU: HA TPOMHYIO
CBSI3b, B3aMMOJICHCTBUE alleTUJICHA C aMMHUAYHBIM

pacTtBopoM okcujia cepeopa(l).

[Ipaktrueckas padota Ne 3. [lomydyenue anerusieHa u

VM3y4YE€HUE €TI0 CBOMCTB.

AILICTUJICH: XUMHYECKUE CBOMCTBA (pEeaKuu




TN APUPOBAHUA, I'AJIOTCHUPOBAHUA, THAPATALINN,

roOpeHusi), MoJy4YeHrue U IPUMEHEHUE.

2+1)u Tema 4. ApomaTnyeckue yrieBo0poabl (8+1) u
1 |Apensl. benson: cocraB, cTpoenue, pusndeckue u |
XUMUYECKUE CBOMCTBA (PEaKIUK raJIoTeHUPOBAHUS U
HUTPOBAHMS ), MOTYYCHUE U IPUMEHEHHE.
[IpaBuiio apOMAaTUYIHOCTH, MIPUMEPHI 1
apoMaTUYECKHUX CoeIMHEHHH. JTabopaTOpHBIl OMBIT:
MopaenupoBaHue MOJIEKYJTT apoMaTUYECKUX
yriaeBoAopoaoB. lIpeacTaBieHne 0 MexaHu3Me
pPEeaKIMi SACKTPOPUILHOTO 3aMEIICHHUS.
BrIunciieHNs: — yCTaHOBIIEHHE CTPYKTYPHOU 1P
(GhopMyJIbl OPTraHUYECKOTO BEIIECTBA HA OCHOBE €T0
XUMUYECKUX CBOMCTB WJIU CIIOCOOOB TOTYYCHHUSI.
1P [Tonyoi: cocTas, cTpoeHUE, (PU3NUECKUE U 1

XUMHUYECKHE CBOMCTBA (PeaKliy raJoreHUpOBAHUS

)41 HI/ITpOBaHI/ISI), MOJYYCHHC 1 IIPUMCHCHUC.

TOKCHYHOCTH apEHOB.




[IpeacraBinenre 00 OpPUEHTUPYIOIIEM JEHCTBUU
3aMecTUTeNe B OCEH30JIbHOM KOJIbIIE Ha TMpUMEpE
ANKUAIIbHBIX paguKaoB, KapOOKCUIIBHOM,
TUAPOKCUIIBHOM, aMHHO- U HUTPOTPYIIIbI, aTOMOB

raJJOI'CHOB.

XUMUYECKUE CBOMCTBA OEH30JI1a U €TI0

TOMOJIOI'OB: OKHMCJICHHE TOMOJIOrOB O€H301a.

1 ['eHeTHYeCKas CBSA3b YIIE€BOAOPOJIOB,

[IPUHAIJIC)KAINX K PAa3JIMYHBIM KilaCCaM

CnocoOb1 MOJIYYECHUS apOMaTUYECKHUX
yri1eBoA0poA0B. OCOOEHHOCTH XUMUYECKUX CBOMCTB

ctupoia. [Tonrumepuzanus ctupona.

BrruncieHus: — YCTaHOBJIEHUE CTPYKTYPHOMU
(OopMyJIbl OPraHN4YECKOrO BEIECTBA HA OCHOBE €r0

XUMHUYECKHX CBOMCTB HJIM CIIOCOOOB IMOJIYUCHUA.

Tema 5. IIpupoaHbie HCTOYHMKH YIJIEBOAOPO/0B M UX MepepadoTka

4+2) u

1 [[IpupoaHbIE UICTOYHUKH YTIIEBOIOPOIOB.

[IpupoaHbIii ra3 ¥ MONyTHHIE HEQTAHBIE Ta3blI.




Hed1b 1 e€ npoucxoxaenue. Crnocodsl nepepadoTKu
He(TU: TIepEroHKa, KPEKUHT (TEPMUIECCKHUH,

KATAJIMTUYECKUI ), TUPOITU3.

['eHeTHYECKAs CBA3b MEXAY PA3JIMYHBIMU KJIACCAMHU 1
YTIIEBOJOPOMAOB.
['eHeTMYECKAs CBSI3b MEXKIY Pa3JIMUHBIMU KJIACCaMU 1P
YTIIEBOJOPOMAOB.
[IpotykThl nepepabOTKH HEPTHU, UX IPUMEHEHHUE B 1
MPOMBIIIUIEHHOCTH U B ObITY. KamMeHHBIH yronbs u
NPOAYKTHI €ro nepepadoTku. JlemoncTpanms: —
koJutekuu «HedTb» u «YTosby.
BpriuncieHus: —  ONpENeNICeHUE  MOJICKYJISIPHOU 1

(bopMysBl  KHCIOPOIOCOACPHKALIETO OPraHUYECKOrO
BEIIECTBA 10 MACCOBBIM JOJISIM JIEMEHTOB, BXOSAIINX
B €ro cocrtaB; Mo wmacce (00bEMY) NPOIYKTOB
CropaHusi; 1o KOJMYeCTBY BellecTBa (Macce, 00bEMY)

IMPOJAYKTOB pCaKIIUU /M HCXOOHBIX BCIIICCTB.




VYpok 0000111eHHS MaTeprasa TEMBI.

1P

Paznen 3. Kucaopoacoaep:kammue opranndeckue coexunenus (12 4)/(36 u)

34

Tema 6. CiimpTtbl. PeHoJI

Tema 7. Cimptbl. ®eHoJI

9y

[IpenenbHble OJHOATOMHBIE CIUPTHL. MeTaHON U
ATAHOJI: CTPOEHHE, (PU3HUECKHME U XUMHUYECKUE
CBOMCTBa (peakIMu C AaKTUBHBIMHU MeETaJJIaMH,
rajoreHOBOJIOPOJaMHU, TOPEHHE), TPUMEHEHUE.
BoaopoaHbie CBsI3W MEXIY MOJIEKYyJIaMHu CIUPTOB.
JleiicTBHEe METaHOJa M 3TAHOJA HA OPraHU3M
yenoBeka. JlabopaTopHble ONBITBI: — TOPEHHE
CIOUPTOB;, —  OKHCIICHHE

9TaHOJIa OKCHAOM

meau(11).

HpCI[GHBHBI@ OIHOATOMHBIC CITMPTBI: U30MCPHHI,

kiaccudukanusa. Guznyeckre CBOMCTBa AJIKaHOJIOB.

JleMoHCTpanusi: paCTBOPUMOCTD CIIUPTOB B BOJIE.
CniocoObl MOJy4eHUs U MPUMEHEHNE OJHOATOMHBIX

CIIUPTOB.

XUMUYECKHE CBOMCTBA AJIKAHOJIOB: IETUAPATALMH,




OKHUCJICHHA, BBaHMOHGﬁCTBHC C OPraHNM4YCcCKuMH U

HCOPIraHNMYCCKUMHU KHUCJIOTAMMU. HDCI[CT&BJ'ICHI/IG [0)

MCXAaHHU3MC peaKHI/Iﬁ HYKJICOd)I/IJII)HOFO 3aMCIICHMS.

JlemoncTpauuu: 1. B3aumoaeicTBue 3TaHosa ¢
HaTpueM. 2. OKHUCIIEHUE ITUIOBOTO CIIUPTA
TUXPOMATOM KaJivs (BO3MOKHO MCIIOJIb30BAHUE

BHJICOMATEPHAIIOB).

I MHOroaroMHbl€  CHUPTBL.  OTWICHIVIMKOJIb U
[JIMLEPUH: CTPOCHHUE, PU3NYECKHE U XUMHYECKHUE
CBOMCTBa  (B3aMMOJICUCTBHE CO  IICIOYHBIMHU
MeTaJlIaMH, KAaueCTBEHHAs peakuus HA
MHOTOAaTOMHBIE CHHPTHI). JlelicTBHEe Ha OpraHu3M
YEJI0BEKA. IIpumenenue IIIALEpUHA 17|
ATUIEHIIMKONs.  JlabopaTopHble — ONBITBL:  —
B3aMMOJCHUCTBUE IJIMIEPUHA C TUIPOKCHIOM

meau(IT).

MuoroaroMHbIE CITUPTHI: B3aUMOJIENCTBHE

C OPraHM4YCcCKMMHN 1 HCOPraHN4CCKUMHA KHCJIOTAaMMH.




[IpocTtbie 3dupbl, HOMEHKIIATYpa U U30MEPHUSL.

OcobenHocTH (1)I/IBI/I‘ICCKI/IX 1 XMMHUYECKUX CBOMCTB.

1 |deHon: cTpoeHue MOJIEKYJIbl, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA. TOKCHUUHOCTH peHoIa.
[Ipumenenue denona. Beraucnenus

— 110 YPAaBHEHUIO XUMHUYECKON peakiuu (Macchl,
00BEMa, KOIMYECTBA HCXOIHOTO BEIIECTBA WU
MPOJYKTa PEAKIIMHU M0 U3BECTHBIM Macce, 00BEMY,
KOJINYECTBY OJHOT'O M3 UCXOJIHBIX BEIIECTB WJIN

MPOJTYKTOB PEAKIIMH ).

@DeHOJI: B3aMMHOE BIUSHUE TUAPOKCOTPYIIBI U

denomna. KauectBeHnsie peakiiuu Ha (heHO.

denondopmanbaeruaHas cMoa.

0eH30bHO0TO siipa. OCOOEHHOCTH XUMUUYECKUX CBONCTB

[IpaxTruueckas pabora No 4. Pemienue
PKCIIEPUMEHTAIIBHBIX 3aJ71a4 110 TeMe «CIUPTHI U

(hEHOTIBIY.

A

Tema 7. Anbaernabl. KapooHoBbIE KMCJIOTHI.

Tema 8. Anbaernabl. KapooHOBbI€ KHCJIOTHI.
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Caoxxubie 3GupbI

Caoxubie 3¢upsbl. Kupbl

AJThICTHIBI u KETOHBL. dopmanberu,
alleTanpAeTu:  CTpoeHHe,  (QHU3MYecKue |
XAMHUYECKHE CBOWCTBA (peaKkIMh OKHUCICHUS WU
BOCCTAHOBJICHHS, KauyeCTBCHHBIE peaKImn).
JlaGopaTopHbIE OMBITHI:

— OKHUCJICHHC AJIbACTH 0B aMMHA4YHbIM

pactBopoM okcuaa cepedpa(l) m ruapokcumom

meu(I1).

DNEKTPOHHOE CTPOCHUE KapOOHUIHHOU TPYIITIHI.

["'omosiornueckue pAAbl aJIbACTUA0B U KETOHOB!

N30MEPHSL.

[IpencraBnenue 0 MEXaHU3ME

peaKImii

HVKJ’IGOd)I/IJ'IBHOFO NPUCOCANHCHUSA aJIbACTHUIOB.

dopmanbIeTu, aleTaabIeTH/I: NOJIYyYCHUE U
MMPUMEHECHHUE.

AIIETOH: cTpoeHue, hu3zndeckKue u

XUMHUYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHUA U




BOCCT&HOBJ’IGHI/IH), IMOJIYIYCHHMC M IPUMCHCHUC.

BrrarcneHus: — omnpeneeHre MOJICKYIIpHOR
(GhOpMyJITBI OPTaHUYECKOTO BEIIECTBA 0 MACCOBBIM
TOJISIM DJIEMEHTOB, BXOJIAIIIUX B €r0 COCTaB; IO Macce
(00BEMY) IPOIYKTOB CrOpPaHUs; IO KOJIMYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU W/UITN
MCXOJTHBIX BEIIECTB; — YCTAHOBJICHUE CTPYKTYPHOM
(bopMyIIbI OPraHUIECKOTO BEIIECTBA HA OCHOBE €ro

XUMHUYECKHX CBOMCTB HJIN CIIOCOOOB IIOJIy4YCHUA.

Ypok 0000111eHNs] MaTeprasa TEMBI.

OIHOOCHOBHBIE  MpeJeibHbIE  KapOOHOBBIC

KUCJIOTHl. MypaBbUHAasT W YKCyCHasi KHUCJOTBHI:
CTpoeHue, (PU3nYecKue M XUMUYECKHE CBONCTBA
(cBolicTBa, OOmME Uil KJacca  KHUCTOT).
[Ipaktrueckass padora Ne 2. CBoiicTBa pacTBOpa

YKCYCHOM KUCJIOTBI.

Oco0eHHOCTH CTPOCHHS MOJIEKYJ KapOOHOBBIX

kucaoT. M3omepus u HoMeHknatypa. BogoponHeie




CBA3U MCIKIAY MOJICKYJIaMHA Kap6OHOBI)IX KHCJIOT.

O,ZIHOOCHOBHI)IC IMpCaACIbHBIC Kap6OHOBBIG
KHUCJIOTBI: PCAKIIMU C YIACTHEM YITICBOJOPOJIHOTO

padruKala.

MypaBbHHAas U YKCYCHas KUCIIOTBL: PEaKIUs

TEpUPUKALINN, TOITYUEHUE U IPUMEHEHHUE.

Oco0EeHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.
MHuoroo0pasue KapOOHOBBIX KHCJIOT.
[IpencraBuTeNN BHICIIUX KAPOOHOBBIX KHCIIOT:

[TAJIbMUTHUHOBAA, JIMHOJICBAA, IMHOJICHOBASA KHCJIOTHI.

OcobenHoctu CBOICTB HEIpeAeNIbHbIX
U apOMATUYECKUX KapOOHOBBIX KUCJIOT, JUKAPOOHOBBIX

KHUCIIOT, TUAPOKCHUKAPOOHOBBIX KUCIIOT.

CTeapI/IHOBaH u OJICMHOBAasA KHCJIOTHI KakK
[MPCACTABUTCIIM BBICHINX Kap6OHOBBIX KHCJIOT.
Mpblj1a KaK COJIM BBICIIMX Kap6OHOBBIX KHCJIOT, HX]

MOIOIIlEE JICHICTBHE.

[ToHsiTHE O CHHTETHYECKNX MOIOIINX CPEACTBAX




CMCO).

[IonsitTue o IMPOU3BOAHBIX Kap6OHOBI>IX KHCJIOT —

CJIOXHBIX d(Upax, aHTUAPUIAX, TATOTCHAHTHAPUIAX,

aMMiaX, HUTpHJIaX.

CnoxHbie 3(uUpHI KaK MPOU3BOAHBIE

KapOOHOBBIX KUCIOT. ['MIPOIIN3 CIIOKHBIX 3(PUPOB.

Cnoxusbie 3¢upsnl. ['omonoruyeckuii psia, oomias

dbopmyna, U30MEpHsI © HOMEHKIIATypa.

[IpakTruueckas pabora No 5. Pemienue
AKCTIIEPUMEHTANIbHBIX 3aj1au 110 TeMe «KapOoHOBbIE

KUCIIOTHI. CII0KHBIE S(DUPBI.

Kupsl. ['mapomus xupoB. IlpumeHeHne KUpOB.
buosiornueckast poJib KMpOB. Beruucnenusa: —Imo
YPaBHEHUIO XUMUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA
0  U3BECTHHIM 00BéMY,

peaKIuu Macce,

KOJIMICCTBY OJHOTI'O U3 NCXOIHBIX




BEIECTB WUJIU MPOAYKTOB PEAKIIUH).

JKupsi: ctpoenue, pusnyeckue cBOWCTBA.
Oco0eHHOCTH CBOMCTB KUPOB, COJEPIKAIINX OCTATKH

HCIIPCACIIBHBIX JKUPHBIX KHUCJIOT. >KI/IpI>I B IIPpHUPOAC.

KonrtponbHast padora: «Kucmopoacoaepxamue

OpPraHU4YCCKHUC COCAUHCHU ).

24

Tema 8. YriaeBoanbl

Tema 9. YrieBoasbl

64

YrieBoabl: cocTaB, Kilaccu(UKalUs YTIEeBOJOB
(MOHO-, &u- W mnoiucaxapupsl). [moko3za —
[TPOCTEUITN I MOHOCaxXapu.I: O0COOEHHOCTH
CTPOCHHSI MOJIEKYJbI, (PU3NYECKUE U XUMHUYECKUE
CBOMCTBA  (B3aMMOJEUCTBUE C  TUJIPOKCHUIOM
Menu(Il), oxucreHue aMMHaYHBIM PaCTBOPOM
okcuna cepeopa(l), BoccTtaHoBieHHE, OpOKEHUE
[JIFOKO3bI), HaX0XKJICHUE B MPUPOJIE, TPUMEHEHHE,
ounosioruyeckasi posjb. @oTOCUHTES.

@pyKTO3a KaK U30MEP TITHOKO3bI.

OnrTuyeckas N30MEPUS. KonpyaTo-1ienHas




TayTOMEPHS Ha IPUMEPE MOJICKYJIBI TITFOKO3BI,

npoeKnuu Xeyopcea, &, 5-aHOMEepbI TITIOKO3BL.

MoHocaxapuabl: rajlakTo3a, pru003a, Je30KCHpuoo03a.

duznyeckre CBOWCTBA U HAXOXKIEHUE B MPUPO/IE.
JlaGopatopHsiii onbiT: B3auMopeiicTBue pactBopa

[IIF0KO3BI ¢ TuipokcuioM Meau(1l).

Caxaposa — OPCACTABHUTCJIb AMCaXapuao0B,

rUAPOJIN3, HAXOXKIEHUE B IPUPOJE U

IIPUMCHCHHUC. KanMaJ'I H OCJIJII0JIO3a KaK

npupoaHbIe TomMepbl. CTpoeHue Kpaxmania u
EJUTF0JI03bl. DU3NYECKUE U XUMUIECKHE CBONCTBA
Kpaxmana (THAPOJIN3, KAYeCTBEHHAs PeaKkius ¢
nosoM). JlabopaTopHbIN OMBIT: —

BSaHMOHCﬁCTBHG Kpaxmalia ¢ 1OJ0M.

Jlncaxapuner: MaJIbTO3a 51 JIAKTO34a.
BoccranasiuBaroe 1 HEBOCCTaHABIIMBAIOIINAE
nucaxapubl. [Tonucaxapuael: riukored. CtpoeHue

MAaKpPOMOJICKYJI I'NTMKOI'CHA.




XMMUYECKUE CBOMCTBA LEIUTIOIO03bL: THIPOIIU3,
noJydeHue 3pupos Leuono3bl. [lonsarue 06

MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).

Paznen 4. Azorcoaep:kamue opranndeckue coexuHenus (3 4)/(94)

3y

Tema 9. AMUHBI. AMUHOKHUCJIOTHI. bejikn

Tema 10. AMUHBI. AMUHOKHCJIOTHI. beaxku

9y

AMUHEL. MeTHJIaMUH U aHWJINH: COCTaB, CTPOEHHE,

bu3nueckre u XUMHUYECKHUE CBOMCTBA (TOPEHHUE,

B3aUMOJIEUCTBHE C BOJIOU U KUCIOTAMHU).

Knaccudukanus aMuHOB: anupaTuyeckue u
apOMaTUYECKHE; IEPBUYHBIE, BTOPUYHBIE U TPETUYHBIE.
AMuHBL: n3oMepust. CriocoObl OTydYeHUs U
MpUMEHEHUE aNuPaTHIECKUX AMUHOB.

[lomyueHnue aHmIMHA U3 HUTPOOEH301a.

B3anMHoe BiIMsHUE TPYNI aTOMOB B MOJIEKYJIE

aHnInHAa. OcOOEHHOCTH XMMHUYECKUX CBOMCTB




aHuianHa. KauecTBeHHBIE PCaKO HAa aHUJINH. AMWUHBI:
AJIKWJIMPOBAHUC, BSaHMOI[CfICTBHC
[ICPBUYHBIX AMHUHOB C azotucrtort kuciaoror. Coju

AJIKWJIaMMOHMS.

AMMWHOKHCIIOTBI Kak ampoTepHbIe
opranuueckue coeauHenus. duznyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKUCIIOT (Ha IpUMEPE
rviyHa). bruogornueckoe 3HaUeHHE

AMHWHOKHCIJIOT. HeHTI/II[BI .

Howmenxkitatypa Y U30MEPHS. OtnaenbHbIC
MPEJICTABUTENIN  a-aMHUHOKHCJIOT: TJIMIMH, AJIAaHWH,
(dheHMIIaIaHWH, CEePUH, TIIyTaMHUHOBAs KHUCJIOTA, JU3HH,

HNHUCTCHH. Onrtuueckas H30MCPHA aMHUHOKHCJIOT: D-

1 |.-aMUHOKUCIIOTEI.

Peaknmsi monmMKOHAEHCAIMKM, OOpa3oBaHUE IEHTHIHOM

cBsi3u. JleMoHcTpanus: PactBopeHue O€KOB B BOJIE.

benku Kak MpupOgHbIE BBICOKOMOJIEKYJISIPHBIE

coenuHenus. [lepBuunas, Bropu4Has u




TPETUYHASI CTPYKTypa 0eIK0oB. XUMUYECKUE
CBOMCTBA OEJKOB: TUAPOIIN3, JCHATYPALIHS,
KaueCTBEHHbIE peakiuu Ha OeJKH.
JleMOHCTpanuu: — JeHaTypanus OeIKOoB MpH

HaIrp€BaHNM, — LBCTHBLIC PCAKIITNN OEJIKOB.

[Tonsarue 00 A30TCOACPKAINUX T'CTCPOLHUKIIMYICCKUX

coeuHeHnAX. [IMpuMUIMHOBBIE U TyPUHOBBIE

OCHOBAHMU:I. HYKJ'IGI/IHOBBIG KHCJIOTBI: COCTaB,

CTPOCHUC U OuoJIoTHYEeCcKas POJIb.

[IpakTruueckas pabora No 6. Pemenue

OKCIICPUMCHTAJIbHBIX 3aJa4d I10 TEMC

«A30Tconep>1<aume OpPraHu4CCKHUC COCANHCHUS) .

Pa3zned. 5. BeicokomoJieKkyJisipHble coequHeHus (2 4)/(6 4)

Tema 10. ILiiactmaccsl. Kayuyku. Bosioxkna Tema 11. BoicokOMoO/IeKYISIPHbIC COCAUHEHUST |6 4

OcHOBHBIE TTOHSTHS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJNMEP, CTPYKTYPHOE 3BE€HO, CTEIICHb

[MOJIMMCPHU3al1, CPCAHASA MOJICKYJIAApHAA Macca.




OcHOBHBIC MCTOIbI CHHTC3a
BBICOKOMOJICKYJIIPHBIX COGI[I/IHCHI/Iﬁ —

[MOJIMMCPU3alNA U ITOJIUKOHACHCAIIUA.

[IpencraBiacHUE 0 CTEPEOPETYISIPHOCTH

Y HaIMOJIEKYJISIPHOM CTPYKTYpE MOJHUMEPOB,

3aBUCHUMOCTDL CBOMCTB ITOJIMMCPOB OT UX

MOJICKVYJIIPHOI'O M HAAMOJICKYJIISAPHOI'O CTPOCHMA.

JlemoHCcTpanust 06pa3ioB pe3unsl. Buneodparment

«BynkaHu3anus pe3suHb.

[Ipaktruueckas pabora Ne 7. Pemienue skcriepuMeH-
TAJIBHBIX 3a]1a4 10 TeMe «Pacno3HaBaHUE OPraHUYECKUX

COEIMHEHUY.

[I;macTMaccs! (MOJIUATIIIEH, HOJIUIIPOIMIEH,

MOJIMBUHWIXJIOPUA, MOAUCTUPON). HaTypanbHbIi

W CUHTETHYECKHE KayuyKH (OyTaJeHOBbIH,

XJIOPOTIPEHOBBIN U U30TPEHOBBIN). BonokHa:

HaTypaJbHbIE (XJIOMOK, HIEPCTh, MENK),

MCKYCCTBEHHBIE (all€TATHOE BOJIOKHO, BUCKO3a),




CUHTCTHYCCKHUE (xampoH " JIaBCcaH).

I[CMOHCTpaHHSII — O3HAaKOMJICHHUC C O6p8,3HaMI/I
IPUPOJHBIX U HCKYCCTBCHHBIX BOJIOKOH,

[JIACTMACC, KaY1YKOB.

[[nacTmaccel: MOJIMMETHIIMETaKpHUIIaT, 1OJIN
KapOOHAThI, NOJMATHICHTEpedTanaT. Y THiInU3aus u
nepepaboTKa IIACTUKA. DJIaCTOMEPbI: CUIUKOHBI.

[Tonmumeps! cienuaaprHOro HazHaueHus (TedIiioH,

KEBJIap, AIEKTPOIPOBOJIAIINE MIOJIMMEPHI,

OuopasiaaraeMble OJIUMEDHI).

[IpakTruueckas pabora No 8. Pemenue
PKCIIEPUMEHTALHBIX 3a/1a4 110 TeMe «Pacrmo3naBanue

[1JIaCTMACC 1 BOJIOKOH»

Paznen 6*. Urorosoe noBropenne (1 4)/(5 1)

1P

HNTorosasi KOHTpPOJLHas padora 3a kypc 10

RJ1acca

1P

[loBTOpeHue. ['eHeTnueckas CBs3b MEXKAY PA3IMYHBIMU

KJIaCCaMU OPraHUYECKUX COCITUHEHUI

2P




[ToBTOpeHue. Boruncnenus: — onpenencHue
MOJICKYJIIPHOM (pOPMYJIBI OPTaHUIECKOTO BEIIECTBA T10
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €r0 COCTaB;
o Macce (00bEMY) MPOAYKTOB CTOPAHUS; 11O
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOIYKTOB
pEaKIMK U/ UM UCXOHBIX BEIIECTB; — YCTAHOBJICHUE
CTPYKTYPHOU (POPMYIIBI OPraHMIECKOTO BEIIECTBA Ha
OCHOBE €T0 XUMUYECKUX CBOMCTB WJIH CTIOCOOOB

I[MOJIYUCHUS].

2P

1 u B Hepes10, Bcero 35 4, 3 HUX 3 4 —

pe3epBHOE BpeMs

3 u B Hexeno, Bcero 105 4y, u3 Hux 10 4 — pesepBHoe

BpeMs




TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «XUMMWS»
11 KJJACC «OBIIIAA U HEOPTAHUYECKASA XUMMUSA»

Bba3zosslii yposens (1 yac)

Yray0aénnslii ypoBensb (1+24aca)

Koun-Bo Koun-Bo
4acoB 4acoB
Paznen 1. Teopernueckne ocHOBbI Xxumu (12 4/36 4)
349 Tema 1. CTpoenne aroma. [lepuoguveckuii 3aK0H 8+1)u
ITepuognueckas cucrema xumudeckux jiemMeHToB /I. U. MenjaeneeBa
1 Xumuueckuii asiemeHT. Atom. Sapo atoma,

30TOIIbI.

KopnyckyasspHO-BOJIHOBOU OVAJIN3M, IBOMCTBEHHASA

Ipupoaa DJICKTPOHA. CTpOGHI/IC OJICKTPOHHBIX 000J104YeK

ATOMOB, KBAHTOBBIC YHCJIA.

Pacrnipesenenne 3JeKTPOHOB 110 aTOMHBIM OpOUTAIISIM;

IIPUHIWII MUHUMVYMA SQHCPTHUH, IPHUHIIHUII HaVJ'II/I,

OPaBUJIO XVHIA.




DNIEKTpOHHask 000JI0UKa. DHEpreTUIeCcKue
YPOBHH, TOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-
DIIEMEHTBI. OcobeHHOCTH  paclpeneaeHus
DIIEKTPOHOB IO OPOUTAJIAM B aTOMax AJIEMEHTOB
MEPBBIX YETHIPEX MEPUOI0B. DIIEKTPOHHAS

KOH(UTypalusi aTOMOB.

9JI€KTpOHHBI€ KOH(l)I/II‘ypaIIHI/I aTOMOB 3JICMCHTOB

[MEPBOT0 — YETBEPTOrO MEPUOJIOB B OCHOBHOM

1 B036y}KIIéHHOM COCTOSHHH, QJICKTPOHHBIC

KOH(UTypary HOHOB.

ITonsaTue 00 SHEPIrUU MOHU3AILMH, SHEPTHHU CPOJICTBA

K 3JICKTPOH V. QHGKTPOOTPI/H_I&TGHBHOCTB.




[Iepuonnueckuii 3akoH U [lepuonnyeckas cucrema
xumudeckux demeHToB . . MenngeneeBa. CBs3b
[Tepunoanueckoit

IMCPHUOJUICCKOTO 3aKOHa 151

CHCTEMBI XAMHYCCKHX
bnemeHnToB JI. M. MenneneeBa ¢ COBpEMEHHOMU
TEOpUEN CTPOCHHMSI aTOMOB 3aKOHOMEPHOCTH
M3MCHCHHUS CBOMCTB XHMHYECKHX DJIEMCHTOB U
00pa3yeMbIX MU MTPOCTHIX U CIOKHBIX BEIIECTB I10
rpynmnamM M nepuojiaMm. 3HauyeHHUE MEePUOIUIYECKOTO
3akoHa [[. 1. Menaeneena.
JlemoHcTpanus
«llepuognueckas  cucrema

183791151 Ta0IUIL

xuMHYecKkux 3aemMeHToB . 1. MennaeneeBa»

O00011IEHE U CUCTEMATH3ALHUA 10 TEME.

PaboTa ¢ Tecramu B popmate EI'D

YPOK KOHTpOJIS 3HAaHWN MaTepuaia TeMbl Pabora ¢

Tectamu B popmare EI'D

1P

4 g

Tema 2. Ctpoenue BemecTsa. MHOrooopasue BeunecTs

10




CTpOCHI/Ie BCIICCTBA. XHUMHYECKas CBSI3b. BI/II[I)I

XUMHUYECKOU CBA3M (KOBAJICHTHAS! HEMOJISIPHAs U

MoJIsIpHAs, MOHHAs, MeTayuInyecKasi).
MexaHn3MBbl o0pa3oBaHUA KOBAJICHTHOMN
XUMHUYECKON CBs3M (OOMEHHBIM U JIOHOPHO-
AKIENTOPHBIN ). Bonoponnas CBA3b.
BaJeHTHOCTD.

DHeprus U uuHa cBA3U. [1oIApHOCTh, HAIPaBIEHHOCTD
1 HACBIIIAEMOCTh KOBAJIEHTHOU CBsi3U. KpaTHble CBS3M.
BonopoaHas cBs3b.

MeXMONEKYIIAPHBIE B3aUMOICUCTBUS

BajeHTHOCTE M BaJICHTHBIC BO3MOKHOCTH aTOMOB.

['nOpuan3anus aToMHbIX opouTaneil. CBsa3b

PIIEKTPOHHOMN MOJIEKYJI C UX

CTPYKTYpPBbI

r€OMETPUUYECKUM CTPOCHHEM (Ha pUMeEpe COEAUHEHUI

HJIEMEHTOB BTOPOTO MEPUOIA).




DJIEKTPOOTPULIATENBHOCTh. CTENEHb OKHUCIICHMUS.
MoHbrI: KaTUOHbI W AQHHUOHBHI. BemecTBal
MOJICKYJISIDHOTO M HEMOJIEKYJSIPHOTO CTPOCHMSI.
3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. 1HIIBI
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB.
JlemoHcTpanus

Moenu KpUCTAINTNYECKUX PEIETOK

Hpe,Z[CTaBJIeHI/IH O KOMIIJIICKCHBIX COCAUMHCHUAX.
CocTaB KOMIUIEKCHOTO MOHA: KOMIIJIEKCO-

O6p330BaT€J'H:, JINTaHABI. KOOD,Z[I/IHaHI/IOHHOG qncCiao.

Homenknarypa KOMILIEKCHBIX COCJIMHCHMH.

SHaueHE KOMIUIEKCHBIX coeanHeHn. [loHgaTue

0 KOODAWHAIIMOHHOU XUMHUHU.

[lonsiTHE O TUCTIEPCHBIX cUcTEMaX. ICTUHHBIE U
KOJUJIOMJIHBIE pacTBOPBI. MaccoBas 107151 BEIIECTBA

B pacTBOpeE.




CriocoObl  BBIpaKEHHUS]  KOHIIGHTpPAllMM  PacTBOPOB: 1
MaccoBasl JIOJII BEIIECTBA B PacTBOpE, MOJsIpHas

KOHIICHTpAITHSI.

HacreimeHnbie 1 HEHACHIIICHHBIC pacTBOPHI, 1
pacTBOPUMOCTh. Kprctamioruaparsl.

Burunciienus
C MCIOJIb30BaHHUEM ITOHATHUM «MaccoBasl 101
PacTBOPEHHOTO BEIIECTBA», KPACTBOPUMOCTDY,

«MOJIIPHAA KOHLOCHTPALWA

1 [Knaccudukarms HEOpraHUYECKUX COCTUHEHUN. |
HomeHnknaTypa HEOPraHM4eCKMX BEIIECTB.
['eHeTHYEeCKas CBSA3b HEOPraHUYECKUX BELIECTB,

[MPUHAIJIC)KAIINUX K PA3JIMYHBIM KJIaCCaM

(5+1) 4 Tema 3. Xumnueckue peakumu (17 +1) 4

Bouruucienus 1P
— MaccChl BellleCTBa WM 00BEMA ra30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WU 0O0BEMY OJTHOTO U3

YYAaCTBYIOIIHNX B PEAKIIUU BELIECTB;




— MacCOBOM JIOJIM U MOJIAPHOM KOHIICHTPAITUU

BEIIECTBA B PACTBOPE

Berunciaenus

— Macchl (00bEMa, KOJIMYECTBa BELIECTBA) MPOAYKTA
pEaKINH, €CIIM OJJHO U3 BELIECTB JaHO B BUJE pacTBOpa
C OIPEAETEHHON MAaCCOBOM A0JIEH

PacTBOPEHHOIO BELIECTBA

Xumuyeckas peaKiusi. Knaccudpukanus
XUMHAYECKUX PEAKIINA B HEOPTaHUYECKON U
OpraHU4eCKON XMMHHU. 3aKOH COXPAHEHUS MACChI
BEILIECTB; 3a4KOH COXPAaHEHUS U ITPEBPALLICHUS

OHCPI'MU IMPHU XUMHUYCCKHUX PCAKIHAX.

TeruoBbie 3G (HEKTh XUMUYECKUX PEAKITUH.

TepMOXUMUYECKUE YPABHEHUS.

Bouruucienus

— Ter1oBOTOo 3¢ deKTa peakiuu




CKOpOCTb peakiyy, €€ 3aBUCUMOCTb OT Pa3INYHbIX
dakTopoB. OOpaTuMble peakuu. XUMHUYECKOE
paBHOBecHe. DaKTOPbI, BIUSAIOIIME HA COCTOSHUE
XUMHA4YeCKOro paBHoBecus. [Ipunnnn Jle [lartense.
IIpakTnuyeckas padora

Ne 1. Bausinue pa3ianuHbiX (PaKTOpPOB HA CKOPOCTh

XAMHUYECKOU pEeaKInu.

['oMOoreHHbIE M TeTeporeHHesle peakuuu. Karanus wu

KAaTaJIN3aTOPBL

KoHCTaHTa XMMHYECKOro paBHOBecusi. DakTophl,

BIIMSIOIIME HA ITOJOKEHUE XMMHYECKOTO PAaBHOBECHSA:

TEMIIEpaTypa, AABJICHUE W KOHLEHTPALMH BEILECTB,

yuacTByrOIHKX B peakuud. [Ipuanun Jle [latense.
IIpakTnueckas pabdora

Ne 2. Biiusauie pa3nuyHbixX (PaKTOPOB Ha MOJIOKEHUE

XUMHUYCCKOI'0O paBHOBCCHA.

DJIeKTpoauTUUECKas aucconuanus. CUibHbIE U




cradble 2IeKTPOIUTHI. Peakiinu HOHHOTO OOMeHa.
JlabopaTtopnas paGora

— IIPOBCICHUC peaKHI/Iﬁ MOHHOTO OOMEHa

BrinmonHenue yrpaxaeHui mo remam: CUibHbIE U
cnabbie AneKTpoauThl. CTeneHs aucconuanuu. Peakuuu

HNOHHOr0o 0OMeEHa.

Pemenue 3aJa4d I10 TCMC: XHUMHYECKOE PaBHOBCCHC

CunpHble U cnadbie 37eKTponnuThl. Cpesia BOTHBIX
pacTBOPOB  BEIIECTB:  KHCIas, HEWUTpaibHasi,
[IEI0YHAas.

[TonsTre 0 BojopoHOM mokasarene (pH)

pactBopa. I uapoIM3 OPraHnyeCcKux 1
HEOPraHUYECKUX BEILECTBR.

JlaGopaTopHas padora
— OIPEACIICHHE CpeAbpl PacTBOPOB BEIIECTB C

IMOMOIIBIO YHUBCPCAIIbHOI'0O HHAUKATOPA.

HNounHoe npousBeieHne Boabl. Cpeaa BOAHBIX




paCTBOPOB: KHCJIOTHAA, HeﬁTpaHBHaSI, mcjIouHasd.

Boopoanslii mokazarens (pH) pactBopa.

[ 'maponus cosen.

1 |OkucINTEILHO-BOCCTAHOBUTEIIHHBIC PEAKIUU.
JleMoHCTpanus

PaznoxeHne nepokcuaa BoJ0po/ia B MPUCYTCTBUHU

KkaTanu3aropa. [loHsTrue 00 3JIeKTpoJin3e

pacILIaBOB U pacTBOPOB coJjic. [IpumeHenue

PIICKTPOJIN3A.
OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIC peaKkIuu.
Crenenpb okuciaeHus. OKUCIUTEIb U BOCCTAHOBUTE!Ib.
[Iporecchl OKHUCJICHUSA 1 BOCCTAHOBJICHUSI.
BaxHenimme OKUCINTEIN U BOCCTAHOBUTEIN. MeTo
DJIICKTPOHHOTO OajaHca
DJIEKTPOJIU3 PAaCTBOPOB U PACIIaBOB BEIIECTB.

1P [KoutposbHas padota 1 (1nmonyroaue) KounTtposbHas pabota 1 (tect B popmate EI'D)

Paznen 2. Heoprannmueckas xumus (164/514)

(8+1) u

Tema 4. HemeTaLiibl

29




Bbruucisienus
— Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) IPOIYKTA
pEeaKIiu, €CJIM OJJHO U3 BEUIECTB JaHO B BHJIE PACTBOPA
C OIPENETEHHON MAaCCOBOU J0JIEH

PAacTBOPEHHOIO BELIECTBA

Boruuciaenus
— JIOJIM BBIXOJa MPOAYKTa PEAKIINU OT TEOPETUUECKHU

BO3MOXHOI'O

1 Hemetannel. [lonoxenue HeMETaJlJIOB B
[leproanyueckoit CHCTEME XUMHYCCKHUX
hiaemenToB [[. . MenaeneeBa 1 0COOCHHOCTH
CTPOEHHUSI aTOMOB.

JlemoHcTpanuu

1. O6pa3iel HEMETaJIOB.

Bonopon. Ilonydyenue, ¢uzmdyeckue W XUMHYECKUE
CBOMCTBa (peakiuu ¢ MeTaulaMd W HeMeTalJlaMu,
BOCCTAHOBUTEJIbHBIE CBOMCTBA).

JlabopaTopHbIe ONBITHI




1. KauecTBeHHEBIE PCAKIHUH Ha HCOPIraHUYCCKUC NOHBI U

KaTHOH BOJIOPOJIA.

[ 'vapuabl. TOMIIMBHBIC 3JIEMEHTHL.

Pu3nuecKre CBOMCTBA HEMETAIIOB. AJIIIOTPOITHS
HEMETAJIJIOB (Ha MpUMeEpPE KUCIOPOaa, CEPHI,

dbocdopa u yriaeponaa).

Kucmopon u 030H. YTIIepoJ, HAXOXKJICHUE B MPUPOJE,

AJIJIOTPOITHLBIC MOI[I/I(l)I/IKaL[I/II/I. AKTHBHDOBaHHBIﬁ YIoJjib,

aacopouus.  Dymnepensl, rpadeH,  yIrIepOJHbIC

HAHOTPVOKMU.

JdemoHcTpanumn
2. T'openme cepwl, dochopa, xeneza, MarHus B
KHCJIOPOJIE.
JlaGopaTopHbIe ONBITHI.

2. [lonydyeHnue u coOupaHue ra3os.

XUMHUUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAIJIOB
raJloreHOB U UX COSAMHEHUM (OKCHJIOB,

KHUCJIOPOACOACPIKAIINX KUCJIOT, BOOJOPOAHBIX




COEIMHEHUN.

coenuHenuii). [lpuMeHeHHe TajJOreHOB U HX

["a;ToreHoBOIOPOIBI. Baxueimue KUCIIOPO/T

COACPKaINC COCANHCHUA I'aJIOTCHOB.

JTaGopatopHbie Y IPOMBIIILJICHHBIE CIIOCOOBI
MOJyYyeHUs] TaJoreHoB. [IpuMeHeHue TrajoreHoB M HX

COEeIMHEHU.

XMMUYECKHE CBOMCTBA BAXKHEHIINX HEMETAJLIOB.
Cepa u e€ coenunenust. (OKCHIBI, KHUCIOPOI-
coaeprKaIme KHUCJIOTHI, BOJIOPOJHBIE

coenuHenus ). [Ipumenenne cepol U €€ COeTMHEHUIA.

Cepa. HaxoxaeHue B mpupojie, CIOCOObI MOJy4YeHUSs,
duznyecknue u xumMuueckue cpoictBa. CepoBoOpOI,
cynbunbl. Oxcua cepsl (IV), oxcum ceper (VI).
CepHucTast U cepHasi KUCJIOTHI U X cojiu. Oco0eHHOCTH
CBOWMCTB CEpHOM KHCIOTHL. lIpumeHeHne cepbl U €€

COEIMHEHUM.




JlaGopaTopHbIe ¥ MPOMBIIIJIEHHBIE CIIOCOOBI TOJTYYESHUS
kuciopoaa. duznueckue 1 XUMUYECKUE CBOMCTBA
KHCIIOpoJa ¥ 030Ha. [[puMeHenune kuciopoja v 030Ha.

OKcHIBI M IEPOKCHTIBI.

A30Ta u ero coequnenusi. (OKCUIbI,
KM CJIOPOJICOJIEpKAIIME KUCIOThI, BOAOPOIHbIC
coenuHenus). [I[puMeHeHue a3ora u ero

COCIMHEHNH.

XUMHUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAJIOB.

AzoT. Haxoxenue B mpupojie, CriocoObl MOIy4eHHs,
(dbuznyecKre 1 XUMUYECKHE CBOMCTBA. AMMUAK,

HUTPHUIBI.

Oxcuabl a3oTa. A30THCTasI U a30THASI KMCJIOTHI U UX
co. OcOOEHHOCTHA CBOMCTB a30THOM KUCJIOTHIL.
[[pumMeHeHue a30Ta U €ro COeIMHEHUM. A30THbIC

ya0OpeHus.

XUMUYECKUE CBOMCTBa BAXKHEUTIINX

HeMeTauioB. Pocdop U ero CoOeNUHEHHUS.




(Oxcupl, KUCIOPOACOACPKAIINE KHCIOTHI,
BOZOpoaHBIE coenunenust). [Ipumenenne dhochopa

HCFOCOCHHHeHHﬁ.

dochop. Haxoxaenue B mpupo/ie, CnocoObl MOJTyYeHUSs,
¢uznyecknue u xumMuueckue cBoiictBa. dochunbl u
docdun. Oxcunsl pochopa, hochopHas kucnora u eé

COJIN

MetadochopHasg 1 nupodochopHast KUCIOTEL,

dbochopucrast u pochopHOBATUCTASI KUCITOTHI.

[[pumenenue docdopa U ero CoeAMHEHUIA.

docdopHbie yanoOpeHusi.

XMMHUYECKHUE CBOMCTBA BAXKHEHIITNX HEMETAJIIIOB
(yriepojia ¥ KpeMHUsI) U UX COCAMHEHUN
(OKCHI0B, KHCIIOPOJICOICPKAITUX KUCIIOT,
BOJIOPOJIHBIX coeinHeHu). [Ipumenenue

yriiepoaa, KpEMHHS U UX COCTUHEHUM.

du3n4ecKkue ¢ XUMHYECKHE CBOWCTBA MPOCTHIX

BEIECTB, 00pa30BaHHBIX yriiepoaoM. Okcu yriaepoaa




(I1), oxeun yrinepona (IV), yroiapHas kuciiora u €€ Coiu.
[IpumeHeHre mpOCTHIX BEIIECTB,

O6p3.30BaHHLIX yYIjaepoaoMm, U €ro COCHHHGHHﬁ.

Kpemuuii. Haxoxzaenue B  mOpupojae, CrHocoObl
MOJIy4eHUs, (PU3NYECKHEe W XHUMHYECKHE CBOWCTBA.
Oxcun xkpemuusa(IV), kpeMHueBasi KUCI0Ta, CHIIUKATHL
[ [puMeHeHne KpEMHUS U €0 COSUHEHUN.

CTGKJ’IO, €TI0 IIOJY4YCHHUC, BUAbLI CTCKIIA.

1P

— MacCcChbl

BCII[CCTB;

pUMECH

Boiuuciienusa

BelecTBa win o00bEMA Ta30B 1O

N3BCCTHOMY KOJIHMYCCTBY BCIICCTBA, MACCC HIIH

00BEMY OJHOTO W3 YYacCTBYIOIIUX B PEAKIUU

— Macchl (00bEMa, KOTMYeCcTBa BEIIECTBA)

MPOIYKTOB PEAKIIMHU, €CIIH OJHO U3 BEUIECTB UMEET

IIpakTnueckne padoTbl

No 3. PerieHre SKCIEPUMEHTANIBHBIX 33/1a4 110 TEME




«l ajmoreusn.

IIpakTuyeckune padoThl |
No 4. PerieHre SKCIEPUMEHTANIBHBIX 33/1a4 110 TEME
«Cepa u €€ coeTUHEHUS.
| IIpakTnyeckue padoThI 1
Ne 2. PemieHne SKCIEPUMEHTANIBHBIX 337124 110
Teme «Hemeramibi»
IIpakTnueckue padoThl 1
No 6. Pemienne skcriepuMeHTalbHBIX 33/1a4 0 TEME
«A30T, pochop 1 UX COeTUHEHUSI.
KounrpouabHas padora 2
O0o0menne u cucrtemarusanus 1no reMe «Hemeramb. 1
Pemenue 3anau B hopmare EI'D
8 u Tema 5. Metasibl (21+3) 4
1 Meranmnsl. [Tonoxxenune METAJJIOB B |
[lepnonnueckoi cUcTeMe XUMUYECKUX

hinemenToB . . MengeneeBa. OcoOeHHOCTH

CTPOEHMSI DJIEKTPOHHBIX 000JI0UEK aTOMOB




MCTAaJIJIOB.

JdeMoHCcTpaMuU

— 06p&3HI>I MCTAJIJIOB

OOmiasi ~ XapakTepucTuka  MeTayioB | A-rpymmbl
[leppoM4YeCKON CHCTEMBI XHMHUYECKHUX 3JIEMEHTOB.
Hatpuiti wu kanmuii: mnonydeHue, (QuU3NUECKHE U
XUMHYECKUE CBOMCTBA, MPUMEHECHHUE MPOCTHIX BEIIECTB
1 UX COCTUHCHUU.
JdemoHcTpanuu

- B3anmopencTBrE MICIOYHBIX U IMIETOYHO3EMENBHBIX|
METAJIOB C  BOAOW  (BO3MOYKHO  HCHOJIb30BAHHE

BUJIEOMATEPUAIIOB)

OOmast  xapakrepuctuka MeTawioB 1 1A-rpynmsl
[leppo4YeCKOM CHUCTEMBI XHMHUYECKHUX 3JIEMEHTOB.
Maruuii W KanbUMd: TOoNydeHue, (Qusnueckue u
XUMHYECKUE CBOMCTBA, MPUMEHECHHUE MPOCTHIX BEIIECTB
n ux coeauHeHuii. JKEcTKOCTbL BOABI M CIIOCOOBI €€

YCTPaHEHHS.




1 XuMHYeCcKHe CBOMCTBA BaXXHEHIINX METAIOB 1
(HaTpuil, Kaiuii, KaJbLM{, MarHui, ajqrOMHUHUH,
[IUHK, XpOM, KEJI€30, MEJIb) U UX COCTMHECHUM.
JlaGopaTopHbIe ONbITHI
— KQ4YECTBEHHBIC PEAKIUM HA aHMOHBI U KAaTUOH
aMMOHHMS;
— B3aUMOJICUCTBUE THUAPOKCHAA AJIOMUHUS C
pacTBOpaMM KUCJIOT U IIEIO0YEH;
— Ka4ECTBEHHBIC PEAKIIMM HA KATUOHBI METAJLJIOB
ATIOMUHMI: TONydyeHue, (U3MYECKUe M XUMUYECKHE 1
CBOMCTBA, NPUMEHEHHE TMPOCTOrO0 BEHIECTBA M €ro
coenuHeHul. AMd@oTepHbIe CBOWCTBA OKCcHAA U
TUAPOKCUIA AJTFOMUHUS, TUAPOKCOKOMILICKCHI
AJTIOMUHHSL.
O06001IeHNE U CHCTEMATH3AIUs 110 TeMe «MeTallIbl 1P
riiaBHOM noArpynms». Tect B popmare EI'D
1 |O0ue pu3nyeckue CBOMCTBA METAIIOB. 1




CruiaBbl METAIOB. DJIEKTPOXUMHUYECKUHN PSIT
HaIPsKEHUM METAJUIOB.
JdeMoHCcTpaMu
— KOJUIEKIIHST « MeTauisl U CIIaBBIY.
— B3aHMMOJICCTBUE MEOU C a30THOM KHUCIOTOU

pa3HHqHOﬁ KOHIOCHTPpaIWuU

OO611ast xapakTepuCTHKa METaNIOB MTOOOYHBIX TOTPYIII
(b-rpynm) Ilepuoandeckoi CUCTEMBl XUMHUYECKHUX
pIIeMEHTOB. PU3NYECKHE U XUMUYECKHE CBOMCTBA XpOMa
u ero coeauHeHnit. Oxcupl U ruapokcuasl xpoma (1),
xpoMma (III) u xpoma (VI). XpomaTsl U TUXpOMATHI, UX
OKHUCJIMTEIIbHBIE CBOWCTBA. [lomyueHne M nmpuMeHeHue

Xpoma.

du3nyeckre U XMMUYECKUE CBOKWCTBA MAapraHia M €ro
coenuHenuil. Baxueimme coequnenust mapranua (II),
mMapranua (IV), mapranna (VI) u mapranna (VII).

[lepManraHaT Kanus, €ro OKMCIUTEIbLHBIC CBOMCTRA.

OO1ue cnocoObl MOTy4YeHHsI METAJIOB.




MeTtamnyprus

PaCHDOCTDaHeHI/IC XUMHWYCCKHUX 3JICMCHTOB-MCTAJIJIOB

B 3eMHOU Kope. Pu3nueckne  XMMUYECKUE CBOMCTBA

Kese3a U ero coequHeHuid. OKCHUIbI, TUIPOKCUIBI U
cosn xenesa (I1) u xenesza (II). [Tonyuenue u

IMPUMCHCHHUC JKCJIC3a U €TI0 CIINIIaBOB.

Menb: nonydeHue, GU3nIeCKre 1 XUMUICCKHE
CBOICTBA, MPUMEHEHUE MPOCTOrO BEIIECTBA U €TO
COCIUHCHUM.

[{uHK: monydeHue, PU3NIeCKue U XUMHUECKUE
CBOICTBA, MPUMEHEHUE MPOCTOrO BEIIECTBA U €TO
coequHeHNN. AM(POTEpPHBIE CBOMCTBA OKCHAA U

THAPOKCHU A IMHKA, THAPOKCOKOMIIIICKCHI IIMHKA.

Kopposusg metaiuioB. CriocoObI 3aIIIUTHI OT

koppo3uu. [I[puMeHeHne MeTallsioB B ObITY U
TEXHUKE.
Boruuciienus

— pacu€Thl MacChl BEIIECTBA UM 00bEMA Ta30B




M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCEe WM
00BEMY OJTHOTO M3 YYACTBYIOIINX B PEAKIIHH
BEIECTB; pacyEThl Macchl (00bEMaA, KOJIMYECTBA
BEI[ECTBA) MIPOYKTOB PEAKIIUH, €CIIH OJAHO U3
BEILIECTB UMEET MPUMECH;

— pacy€Thl Macchl (00bEMA, KOJIMYECTBA
BEILECTBA) MIPOYKTA PEAKLUHU, ECIIH OJHO U3
BEILECTB JJAHO B BUJE PACTBOPA C OMPEAEIEHHON

MacCOBOM JI0JICH paCTBOpéHHOFO BCIICCTBA

IIpakTuyeckue padoThbI
No 7. PemieHne 3KCeprUMEHTANIBHBIX 33/1a4 110 TEME

«MeTaipl TOOOYHBIX TOATPYIIID.

O0001IeHNEe 1 cucTeMaTu3anus 1o reme: «Oomnue
cBoicTBa MeTasuioB. O01IKe crnocoObl MOITYYEHUS

MeTallIoBy». Paborta ¢ rectamu B popmare EI'D

IIpakTueckune padoTbI
Ne 3. PemieHne SKCIEpUMEHTANIBHBIX 337124 10

TeMe «MeTaJuibly.




O060011eHne U cucremMaTu3anus 1o reme «MeTtasuibl |
noOouHo# moArpymmsl». Tect B popmare ET'D
O060011eHne U cucTeMaTu3anus 1o Teme «MeTtasuiby. |
Tectuposanue\Pemenue 3a1au B popmare EI'D

I ['eHeTn4ecKkas CBSI3b BEIIECTB |
BrINnosHEHNE YIIpaKHEHUH 10 TeMe «l eHeTndeckast |
CBSI3b KJIACCOB HEOPTAaHUYECKUX COEAUHEHUI
Tectuposanue/Pemenue 3a1a4 B popmare EID
O0600uIeHNE U cUcTeEMaTU3alus 110 TEME 1
«Hemeramnel. Metaiubi». Tect B popmate EI'D

1 [KontponbHas padota 2 1o TeMe «Heopranuueckasi Kontponsnas padota 3 no teme «Heopranmyeckas |

XUMUSD XUMUSD)
AHaJIN3 KOHTPOJIBHOM pabOTHI. 1P
AHaJIN3 KOHTPOJIBHOM pabOTHI. 1P
Paznen 3. Xumus u Ku3Hb (4 4/8 1)
(4+1) u . Tema 6. XuMus u )KU3Hb Tema 6. MeToabl MO3HAHKWS B XMMHUH. (10+5) a
XHUMHUS U )KU3Hb
1 [Ponb xumun B 00€CICUCHUN DKOJIOTMUECKOM, 1




3HCpF€TH‘ICCKOﬁ 151 HPIHICBOﬁ 6€3OHaCHOCTI/I,
Pa3sBUTHHU MCAWIINHBI. IlonsTue o Hay4YHBIX
MCTOJaX IO3HaHHWA BECIICCTB U XUMHNYCCKHUX

pEaKLNi.

X¥UMUS UIIA: OCHOBHbIE KOMIIOHEHTHI, TUIIEBHIE
no06aBku. Posib XxuMuH B 00€CIIEUEHNH TULIEBON
6e3onacHoctu. KocMmernueckue u mapdromepHbie
cpeactBa. beitoBas xumusi. [IpaBuiia 6e3omacHOTO
MCIIOJIb30BaHUs CPEJICTB OBITOBOM XHUMUU B

MOBCETHEBHON KU3HU.

XUMHSI B CTPOUTEIILCTBE. BaxkHENIIE CTPOUTEIBHBIE
MaTepHuaiibl (LIEeMEHT, OETOH). XHUMHUYECKOE

3arpsi3HEHHE OKPY’KAIOIIEH CpeJibl U €ro MOCIEACTBUS.

[IpencraBnenust 06 OOIIMX HAYYHBIX TMPUHIIUITAX
MTPOMBITIUICHHOTO TTOTYYCHUS BKHEHTITIX

BCIICCTB.

H&y‘IHBIe IMIPUHOUIIBI OpraHu3ali XUMHUYCCKOIO

MPON3BOJICTBA. [ [pOMBIIIITIEHHBIE CITOCOOBI TTOTYUYEHHUSI




BOKHEUIIUX BEIIECTB (HAa MpHUMeEpe MPOU3BOJICTBA

aMMMaKa, CepHOM KHUCIIOTHI, METaHoJIa).

HpOMBIHIJ'ICHHBIe CITOCOOBI IMOJIy4YCHUsA MCTAJJIOB U

CIIJIaBOB.

[IpoOsieMa nepepabOTKH OTXOA0B ¥ HOOOYHBIX
POJYKTOB.

DHEPreTHYCCKOM Oe30macHOCTU. [IpUHIUIBL «3eIEHOM

Pomnnb XHUMHUH B obecrieueHN

XUMHUN).

UenoBek B MHPC BCHICCTB U MAaTCPHUAJIOB:

BAKHENIIINE CTPOUTENBHBIE MaTepualbl,

KOHCTPYKIIMOHHBIE MAaTE€pHaJIbl, KPacKH, CTEKIIO,

KCPpaMHUKa, MaTCpHraJibl JJIA QJICKTPOHUKH,

HaHOMATCpHajibl, OPraHU4YCCKUC M MHUHCPAJIbHLBIC

ya00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHAJIbl, KPACKH,
CTEKJI0, KEpaMHUKa.

Matepuaisl JUid 2JIEKTPOHUKN. HaHoTexXHOoJI0rnm

XUMHS B CEILCKOM X03s1iMcTBE. OpraHudyeckue




1 MUHEpaJIbHbIE YI0OpEHUS.

1 Xumus ¥ 310pOBbE YEIOBEKA: MIpaBuiIa 1
M CITOJIb30BAHUS JIEKAPCTBEHHBIX MIPENapaToB;
paBuia 0e30macHoOro UCITI0JIb30BaAHUS
npenapaToB OLITOBOM XUMHUU B ITOBCETHEBHOM
KU3HH
[loarotoska k K/p B dopmare EI'D (wacts 1) 1P
[loarotoBka k K/p B popmare EI'D (dacts 2) 1P
1P HMtoroBast KOHTpoJibHAs paboTa Htorosas KoHTpoJbHas padoTa B popmare EI'D 1P
HTorosast KOHTpoJsibHAs paboTa B popmare EI'D 1P
AHAJIM3 UTOIOBOM KOHTPOJIbHOM padOThI 1P

1 4 B Hepes10, BCero 35 4, 3 HUX 3 4 —

pe3epBHOE BpeMs

3 4 B Heea10, Becero 105 v, u3 Hux 10 y —

pe3epBHOE BpeMs

YpoBeHb 00ydeHust

[IpakTHyeckue paboThI

KoHTponbHbIe paboThI

ba3oBrIit

3

3

YTITYyONEHHBIN

8

' Kypcusom B TEKCTe Nporpammbl B pasgenax «Llenun u 3agaun», «MpegmeTHble pe3yabTaTbl» BblAeNeHbl 3/1eMeHTbl, KOTopble NpeAcTaBeHbl AN U3yYeHUs Ha YrayBaEHHOM

ypoBHe
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