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PABOYASA ITPOTPAMMA
yuyeOHoro npeamera «XumMus. bazoBblil ypoBeHb»
s ooyuarommxest 10-11 kmacca
Ha 2023-2024 y4eOHbIi TOJT
HOACHUTEJIBHASA 3AIITMCKA
PaGouas nporpamma no yue6HoMy npeamerty «Xumush» 1 10-11 knacca.

JlanHas nporpamma paccuurtana Ha 2 roza (68 yueOHble Henenu). OOmiee ynciio yueOHbIX
yacoB B 10-11 kmaccax - 68 (1 gac B Hezento).

HNJAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEGHOI'O ITPEIMETA

[{ensamMu n3yyeHuss XUMUU B CPETHEN IIKOJIE SBIISIOTCS:

1)BuieHHEe U MOHMMAaHUE 3HAYMMOCTH XUMHUYECKUX 3HAHUM JJI KaKIO0ro WwieHa COLUyMa;
YMEHHME OLIEHMBATh pa3iuyHble (AaKTbl U SBJIEHUS, CBA3AHHbIE C XMMHYECKUMU OOBEKTaMH U
npoleccaMi Ha OCHOBE OOBEKTHBHBIX KPUTEpHUEB M ONPEAEIEHHOM CHCTEMBbI IIEHHOCTEH,
dbopmyIupoBaTh 1 000CHOBBIBATH COOCTBEHHOE MHEHHE U YOEKICHNUE;

2)IOHUMaHWE pPOJIM XMMHH B COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTUHE MHpa U
WCITOJTIb30BAaHNE XUMHUYECKUX 3HAHUU ISl OOBSICHEHUST OOBEKTOB M IPOIIECCOB OKPYKAIOMICH
JIEHCTBUTEIIBHOCTU — IIPUPOJHON, COLUATIbHOM, KYJIBTYPHOU, TEXHUYECKOU Cpebl;

3)bopMupoBaHue Yy CTapIIEKJIACCHUKOB IPU HM3YUYEHUHW XUMHH OIbITa TO3HAHUS U
CaMOIIO3HAaHUS C IIOMOUIbIO KIIIOUEBBIX KOMIIETEHTHOCTEM (KJIFOUYEBBIX HABBIKOB), KOTOpPbHIE
MMEIOT YHMBEPCAJIBHOE 3HAYEHUWE JUIS PA3IMYHBIX BUJOB JACATEIBHOCTH, — IIOMCKA, aHAIN3a U
00paboTkH HMH(OPMAILIUK, U3TOTOBICHHE HH(POPMAIMOHHOTO MPOAYKTa M €ro Npe3eHTalluHu,
NPUHATUS pElIeHUH, KOMMYHHMKATHUBHBIX HAaBBIKOB, 0€30MacHOro oOpalleHHs] C BellecTBaMH,
MaTepuaiaMH U MpoLeccaMy B OBCEHEBHOM KU3HU U MPOPECCHOHATBHON AESITETbHOCTH.

Pesyaprare!l n3yuennd xumuu B 10 -11 xmaccax
WCIIOIh30BaTh METOJBl HAYYHOTO TIO3HAHHS TIPU BBIMOJHEHUH TPOEKTOB M Yy4eOHO-




MCCJIEIOBATENbCKUX 3a7a4 IO HW3YYCHHUIO CBOWCTB, CIIOCOOOB TMOJY4YEHUS W PACIO3HABAHUS
BCIIIECTB;

OOBSICHSITH TIPUPOJTY M CIIOCOOBI 00pa30BaHM XUMUYCCKOW CBSI3U: KOBAJICHTHOU (MOJISIPHOM,
HEMOJISIPHON ), MOHHOM, METAJUNIMYECKOW, BOJOPOTHON - C IIEIbI0 ONPEIACICHUS XUMHUYECKOU
aKTHBHOCTH BEIIICCTB;

YCTAHABJIMBATh I€HETHYECKYIO CBSI3b MEXKJIY KJlacCaMU OPraHMYE€CKUX M HEOPraHUYECKHUX
BCIISCTB 11 0OOCHOBAHMS B3aUMOCBSI3H.

YCTaHABJIMBATh B3aMMOCBSI3M MEXIy (akTaMu U TEOpPUEH, MPUYMHOW W CIEACTBHUEM IpHU
aHaym3e TMPOOJEMHBIX CUTyallud W OOOCHOBAaHWUM TMPUHUMACMBIX pPEIICHHH Ha OCHOBE
XUMHYCCKUX 3HAHUH.

IIpeamMeTHbIe pe3yabTaThl (0a30BBIN YPOBEHD):

1) chopMHPOBAHHOCTD MPEACTABICHUI O MECTE XUMHH B COBPEMEHHOW HAy4YHOW KapTHHE
MUpa; MOHMMAaHHUE POJIM XHMHUU B (HOPMHpPOBAHMHM Kpyrosopa U (GyHKIHMOHATIHHOU
rPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS MPAKTUYECKUX 3a]1a4;

2) BIIaJICHUEC OCHOBOIOJIATAOIIUMHE XUMHYECKUMH TOHSITUSAMH, TCOPHSIMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMU; YBEPEHHOE IIOJIb30BAaHUE XHWMHYECKOW TEPMHHOJIOTHEH H
CUMBOJIMKOI;

3) BiajeHHE OCHOBHBIMH METOJAMH HAYYHOTO IO3HAHUS, HCIOJIB3YEMBIMH B XHUMHH:
HaOII0/IeHUE, ONKUCAaHUE, U3MEPEHHE, YKCIIEPUMEHT; YMEHHe 00padaThiBaTh, OOBICHITD
pe3yabTaThl MPOBEICHHBIX OINBITOB U JI€JaTh BBIBOJbI, TOTOBHOCTh M CIIOCOOHOCTH
METO/1bl TO3HAHUS NPU PEILICHUH NMPAKTHUECKUX 3a/1a4;

4) chopMUPOBAHHOCTH YMEHHUS J1aBaTh KOJMUYCCTBEHHBIC OIEHKH U MPOBOJMTH PAaCUEThI
M0 XUMUYECKUM (pOpMysiaM U ypaBHEHUSIM;

5) BnajeHWe NpPaBUIAMH TEXHUKH OE30MACHOCTH IPH HCIIOJIb30BAHHH XHMHYECKUX
BEILIECTB;

6) chopMUPOBAHHOCTh YMECHHUS KJIACCU(PHUIMPOBATH OPraHUYECKHE BEUICCTBA M PEAKIHH
10 pa3HbIM NIPU3HAKAM;

7) cOpPMUPOBAHHOCTH YMEHHUS ONKCHIBATH M  pa3jin4yaTh HM3YYCHHBIC  KJIACCHI
OpPraHMYECKUX BEIIECTB;

8) chopMUpPOBaHHOCTH YMEHHUS Je€NaTh BBIBOJBI, YMO3AKIIOUCHHsS W3 HAOIOICHUH,
XUMHYECKHX 3aKOHOMEPHOCTEH, IPOTHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB 110
AQHAJIOTUU C U3YYEHHBIMY;

9) chopMHUPOBaHHOCTh YMEHHUSI CTPYKTYPHPOBATh W3YyYCHHBIH MaTepHal U XUMHYECKYIO
MH(pOpPMaLIKIO, TOJYYaeMYIO U3 Pa3HbIX HCTOUHUKOB;

10) chopMUpOBaHHOCTh  COOCTBEHHOH TMO3ULIUK IO OTHOIICHHIO K XHMHYECKOU
uH(pOopMalny, MOTy4aeMON U3 pa3HbIX HICTOYHHUKOB;

11) cbopMUpPOBAaHHOCTh ~ YMEHHS  aHAJIM3UPOBATh M OICHHBATh  IOCIEACTBHUS
MPOU3BOJICTBEHHON ¥  OBITOBOM JICSATENBHOCTH, CBS3aHHOM ¢ TiepepabOTKOM
OpPraHMYECKUX BEIIECTB;

12) oBnajieHue OCHOBAMHM HAy4YHOTO MBbIIIJICHUS, TEXHOJOTHEH HCCIeIOBATEILCKON |
IIPOEKTHOH 1eATEIbHOCTU

13) chopMHPOBAaHHOCTE YMEHHSI TPOBOIUTH OSKCIEPUMEHTHI Pa3HON JAUAAKTHYECKON
HaIpPaBJIEHHOCTH;

14) chopMHPOBaHHOCTH YMEHHS OKa3bIBaTh MEPBYIO MTOMOIIb MTPH OTPABICHHSIX, OXKOTaxX U
JPYTUX TPaBMax, CBA3aHHBIX C BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYIOBAHUEM.

MertanpeameTHble pe3yJibTaThl:

1) chopMHUPOBaHHOCTH YMEHUS CTaBUTH LIENIU M HOBBIC 33J[a4M B yueOe U M03HABATEILHON
JeSITEIbHOCTH;

2) OBJaJcHUE MPHEMaMU CaMOCTOSTEIBHOTO TUIAHHUPOBAHHS IYyTEH JOCTYIKEHHS IEIH,
yMeHHsI BbIOHMpaTh 3¢ (EKTUBHBIE CIIOCOOBI peHIeHHs] y4eOHBIX U I03HABaTEIbHBIX
3a/1ay;



3) chopMHUPOBAHHOCTH YMEHHS COOTHOCHTD CBOM JICHCTBUS C INTAHUPYEMBIMU
pe3yJbTaTaMu;

4) chopMUPOBAHHOCTh YMCHHS OCYIIECTBIIATh KOHTPOJb B TPOLECCE TOCTHKCHUS
pe3yibTaTa, KOppeKTHPOBATh CBOM JCHCTBUS;

5) chopMHUPOBAHHOCTb YMEHHSI OLICHUBATh MPABUIBHOCTD BBHIIIOJHCHUS YUCOHBIX 3a7a4 U
COOTBETCTBYIOIIIME BO3MOKHOCTH HX PELICHUS;

6) chOpMHPOBAHHOCTH YMEHHUS  aHAJIM3UPOBaTh, KIaCCU(PUIMPOBATh, 000OINATH,
BbIOMpaTh OCHOBAHUS M KPUTEPUM JJIsi YCTAHOBJIEHUS TNPUYMHHO-CIIEICTBEHHBIX
CBsI3€H;

7) chOpMHUPOBAHHOCTH YMEHHS IPUOOPETATh M MPUMEHSATH HOBBIC 3HAHHS,

8) chopMHPOBAaHHOCTh YMEHHS CO37aBaTh MPOCTCHUIIME MOJECIH, UCIOIb30BATh CXCMBI,
TaOJIMLIbI, CHMBOJIBI 715l pelIeHHs Y4eOHBIX U MO3HABATEIbHBIX 3a/1a4;

9) oByazcHNUE HA BEICOKOM YPOBHE CMBICIIOBBIM YTCHUEM HAy4YHBIX TEKCTOB.

10) chopmupoBanHOCTE yMeHHUS d(D(HEKTUBHO OPraHU30BaTh ydeOHOE COTPYAHHYECTBO M
COBMECTHYIO JCSITELHOCTD, PA00TaTh MHANBUAYAIBHO C YI€TOM OOIIUX HHTEPECOB;
11) chopMHPOBAaHHOCTE YMEHHS OCO3HAHHO HKCIOJB30BaTh pEUEBBIC CpPEACTBA B

COOTBETCTBUHU C 33/1a4aMi KOMMYHHUKAITUH;

12) BBICOKH#T ypOBEHb KOMIIETCHTHOCTH B 00JacT ucnonb3oBanus UKT;

13) chopMHPOBAHHOCTH IKOJIOTHUECKOTO MBIILICHHS,

14) chopMHPOBAaHHOCTE yYMEHHs TPUMEHSATh B I03HABATEILHOW, KOMMYHHUKATHBHOW W
COIMAJILHOM MTPAKTUKE 3HAHUS, TIOJYYCHHBIC TIPH U3YYCHHUH TTPEIMETA.

Bbyayr cpopmupoBansl JINUHOCTHBIE pe3yabTaThl:

1) chopMUPOBAHHOCTH IOJIOKUTCILHOTO OTHONICHUSI K XHUMHH, 4YTO OOYClIaBJIMBaeT
MOTHBAIIMIO K Y4eOHOIl 1eATeIbHOCTH B BRIOpaHHOM cdepe;

2) chopMUPOBAHHOCTH YMEHHS peliaTh MPOOJEMbI TOHUCKOBOIO W TBOPYECKOTO

XapakTepa;

3) chopMUPOBAaHHOCTh YMECHHS ITPOBOIUTH CAMOAHAIHM3 M OCYIIECTBIIATh CAMOKOHTPOJIb U
CaMOOIIEHKY Ha OCHOBE KPUTEPUEB YCIICITHOCTH;

4) chopMHPOBAHHOCTH TOTOBHOCTH CIIe0BaTh HOpMaM MPUPOAO u
3/10pOBbECOEpEraroiIero MoBe1eHus;

5) chopMUPOBAaHHOCTH TMPOYHBIX HABBHIKOB, HAIMPABICHHBIX Ha CaMOPa3BUTHE Yepe3
camMo00pa30BaHHUE;

6) chopMUPOBAHHOCTh HABBIKOB IMPOSBJICHUS MO3HABATEIHLHOW WHHIIMATHBBI B y4eOHOM
COTPYJIHUYECTBE.

COJAEP)KAHME YYEBHOTI'O ITPEIMETA
10 kuaacc (34 4.,14.B HeAemNIO)
OO0yueHne XUMUU PEATM3YETCsI TI0 CASAYIOIINM pa3eiiaM:

Tema 1. IIpenmer opranmdeckoil XuMHH. Teopusi CTpOEHUs OpraHUYeCKUX coeauHeHud A. M.
bytneposa (2 u)

OpI‘aHI/IquKI/IC BCIICCTBA: MPUPOAHBIC, HCKYCCTBCHHBIC U CUHTCTHUYCCKUC. OcoOeHHOCTH CoCTaBa
" CTPOCHHA OPTaHUYCCKUX BCIICCTB. Buranusm u ero Kpax. [TousTue 00 yrjiieBoaoponax.

OCHOBHBIE TTOJIOKEHUSI TEOPUU XUMUYECKOTOo cTpoeHus: byrieposa. BanentHocTh. CTpyKTypHBIE
dbopMyIbl — TMOTHBIE U coKpamEHHbIe. [IpocThie (ouHapHbBIE) U KpaTHBIE (IBOWHBIE U TPOIHBIE)
cBs3u. M3oMepsl u n3omepus. BzanMHoe BIusiHue aTOMOB B MOJIEKYJIE.

ZICMOHCTpaI_[I/II/I. HeKOTopBIe O6I]_[I/Ie XUMHYECKHE CBOMCTBA OpraHN4Y€CKUX BCHICCTB: UX T'OPCHUC,
maBjieHue u oOyriauBanue. Monenu (apocTepKHEBBIE U OOBEMHBIE) MOJIEKYJI OPTaHUYECKUX



COEIMHEHUH pa3HbIX Kj1accoB. OnpeieneHne IEMEHTHOTO COCTaBa OPraHUYECKUX COEAMHEHNN
JlaGopaTopHble onbITHL. M3roToBIeHNE MOIeNIel OPraHUYECKUX COCTMHCHHUI.
Tema 2. YrieBogopoibl U UX NPUPOIHBIE UCTOYHUKH (12 1)

[Ipenenvuble yriaeBogoponbl. Auskanbl. OnpeznerneHue. ['OMONOTrHYECKUN psii aJKaHOB U €ro
obmas ¢dopmyna. CTpykTypHas u3oMepus yriepoaHod menu. Pamukansl. Homenkiatypa
aJKaHOB. XMMHUYECKHE CBOMCTBA aJKaHOB: FOPEHHE, PEAKIMH 3aMelieHusl (TraJIorTeHUPOBAHUE),
peakius pa3iokKEHUsI METaHa, PeaKkius JeruApUpOBaHuUs dTaHa.

HenpenenbHbie  yriieBoAOpOAbl.  AJIKEHBI.  OTWJEH. ['OMOJOTMYECKHMA Pl aJIKEHOB.
Homenknarypa. CtpykrypHas u3oMepus. [IpoMbIIIEeHHOE MOJydYeHHUE AaJKEHOB: KPEKUHT M
JIETUPUPOBAHUE aJKaHOB. Peakmusi neruaparaniud 3TaHONA, Kak JabopaTOpHBIA CIocod
MOJIy4eHUs] dTujeHa. Peaknuum NpuUCOeAMHEHUS: TUApaTalus, THAPOTaJOreHUpPOBaAHUE,
rajoreHupoBaHue, nonumepuszanuu. IlpaBmwio  MapkoBHukoBa. OKHCICHHE  aJKEHOB.
KauectBeHHbIe peakiiiy Ha HETIPEAEIbHBIEC YTIIEBOJOPOIBI.

Anxanuensl. Kayuyku. Homenknarypa. Conpsixénnble aguensl. byranuen-1,3, uzonpen. Peakuus
Jlebenena. Peakuuu mnpucoenuHeHus ankaaueHoB. Kaydyku: HaTypasibHbIH, CHUHTETUYECKUE
(OyTanueHoBBIN, U30IPEHOBBIN). Bynkanuzauus kayuyka. Pesuna. D60HuUT.

Anxunpl. O0mas xapakTepucTHKa roMosiormueckoro psaa. CrocoObl oOpazoBaHusi Ha3BaHUUN
AJIKUHOB. XMMHUUYECKHE CBOMCTBA alleTHJICHA: ropeHue, peakiuy MPUCOCTNHECHHUS:
TUAPOTAIOTeHUPOBAHKE, raJlOTeHUpOBaHue, ruapatanus (peakuus Kydyeposa), — ero nosydenue
Y IpUMEHEHNe. BUHWIXJIOpUA U €ro MOJMMEPHU3aIUs B MOJUXJIOPBUHUII.

Apensl. beH3oi1, Kak NpeAcTaBUTENb APOMATHUYECKUX YIIIEBOAOPOAOB. CTPOEHHE €ro MOJIEKYJIbI
U CBOHCTBAa (PU3MYECKHME U XUMHYECKHE CBOMCTBAa: TOpPEHHME, pEaKLUHUU 3aMeIleHus —
raJloreHrpoBaHue, HuTpoBanue. [lonydyenne u npuMeHeHue OeH3oma.

[Tpuponubiii m nonytHslid rasel. CocraB npupofgHoro rasza. Ero HaxoxaeHWe B NpPUPOJE.
[TpeumymiecTBa MpUPOJHOTO ra3a Kak TOIUIMBA. XHMHYecKas repepaboTka MPUPOJHOrO rasa:
KOHBepcusl, npoaun3. CUHTE3-Ta3 U ero NIpMMEHEHHUE.

[TommyTHBIe Ta3bl, uX cocTaB. [lepepaboTka MOMYTHOTO Ta3a HAa (ppakuUMU: CyXOHl ras, MpoIaH-
OyTaHOBasi cMeCh, Ta30BbI OCH3UH.

Hedtp u cnocodsr e€ nepepabotku. CoctaB HEPTH U €€ nepepaboTKa: MEperoHKa, KPEeKUHT,
pudopmunr. Hedrenponykrsl u ux nonydenue. Ilonarue o6 okraHOBOM uuciie. XUMHUYECKHE
CHOCOOBI MOBBIIIEHHS KauecTBa OEH3MHA.

Kamennslil yrons u ero nepepadotka. KokcoBanne kKaMeHHOTO YIJISi U €r0 MPOIYKThI: KOKCOBBIT
ra3, aMMHayHasi BoJla, KAMEHHOYTOJIbHasi cMoJ1a, KOKc. ['a3udukains KaMeHHOTO YIJIs.

JemoHcTpauuu. ['opeHue npenenbHBIX W HENPENENbHBIX YIVIEBOJOPOIOB: METaHa, 3TaHA,
anetwieHa. KauecTBeHHble peaklUMM Ha HeNpeelbHble YIIeBOJOPOAbl: 00eclBEYNBaHUE
STUJIEHOM M alleTWIEHOM pAacTBOPOB IE€pMaHraHata Kaiauss U OpoMHOH Bojbl. OTHOIIEHHE
OeH3oia K 3TUM okuciautensaM. Jleruaparamus stanona. ['uaponus kapouaa kaneius. Komnexkuuu
«HedTs u HedTenpoaykTe», «KaMeHHBI yroib W MPOAYKTHI €ro nepepadoTkm», «Kayaykmy.
Kapra nonesnsix uckomnaeMoix PO.



JlaGopatopubie onbIThl. OOHapyXeHHE NPOAYKTOB TropeHus cBeud. lccienoBaHue CBOWCTB
Kay4yKOB.

Tewma 3. Kucnopon- u azorcoaepxalire opranndeckue coenuaenus (14 1)

Onnoaromuble  cnuptel.  Omnpenenenue.  DyHKIUMOHANBHAS  TUAPOKCWIbHAS — TpYIIIA.
['omosiornyeckuii  psa  OPEAECNbHBIX  OJHOATOMHBIX  CHUPTOB. HM30Mepus  MOJIOKEHHUS
GyHKIMOHATLHOM Tpymmbl. BomopoaHas cBsA3b. XUMHUYECKHE CBOWCTBA CIUPTOB. AJbJACTHIHAS
rpymmna. Peakuus srepudukanuu, ciaoxsaele 3¢upsl. [Ipumenenune cnuptoB. JleiicTBue
METHJIOBOTO M 3TUJIOBOTO CIIMPTOB Ha OPraHU3M YeJIoBeKa.

MHOroaroMHbI€ CIUPTHI. DTUIICHIJIMKOJIb, KaK MPEACTaBUTENb JBYXaTOMHBIX U TJIMLEPHUH, KaK
MpEe/ICTaBUTENb TPEXAaTOMHBIX CIUPTOB. KauecTBeHHAast peakliis HA MHOTOAQTOMHBIE CHHUPTHI, UX
CBOIiCcTBa, mosyueHue u npuMmeHenue. [lonstue 06 antudpuszax.

@®enon. CtpoeHue, MmoydyeHne, CBOWCTBA M NMpUMeHeHHe (eHoia. KadecTBEeHHBIE peakiuy Ha
¢denon. BzanmHoe BIHMsHHE aTOMOB B MOJIEKYJIE (heHOIIa.

Anbaeruzpl U KeToHbl. PopMaibAErua U alleTaabAeTu, KaK PeJACTaBUTENN allbJIETUI0B, COCTaB
ux mMoiekya. OyHkunoHanpHas kapOoHUIbHAs rpymnmna. KauecTBeHHbIE peakliMi Ha ajlbJETH/Ibl.
CpoiicTBa, TmoNlydeHHE © TpUMEHEHHEe (opMalpleruaa | amnetaupieruaa. Peakuuu
NOJIMKOHAEHcauuu s popManbaeruaa. [loHsTre o keToHax Ha IpUMepe alleToHa.

KapOonoBele kuciaoTel. ['oMooruueckuil psi npeaesibHbIX 0JJHOOCHOBHBIX KApOOHOBBIX KUCIIOT.
Kupubie kKapOOHOBBIE KUCIOTHI. XUMUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. [lonydenue u



IIPUMEHEHHUE MYPABLUHON U YKCYCHOU KHCIIOT.

Crnoxwusie 3¢upsl. Kupsl. Peaknus stepuduxanmu. Crnoxxknbsie 3gupbl. Kupbl, uX coCTaB ¥ TUIPOIHU3
(KUCTIOTHBIN W IeNI0YHOM). Mblia. ['mapupoBaHue KUPOB.

VYruneBonbl. YrieBonbl. MoHocaxapusl. ['oko3a kak ampaerugocnupT. Copout. MoogyHOKHUCIOE U
cnupToBoe Opoxkenue. Porocunres. Jucaxapunpl. Caxaposa. [Toaucaxapuasl: Kpaxmall, IEUTII03a.

AmuHbl. AMuUHOrpymnmna. AMUHBI TpeAeibHbIE M apoMarhdeckue. AHWIMH. [lonydeHue aMHHOB.
Peakuust 3unnna. XuMHU4ecKue CBOMCTBA U MPUMEHEHHUE AMUHOB.

AMMHOKHCJIIOTEHI. AMI/IHOKI/ICJ'IOTBI, COCTaB MX MOJICKYI U CBOﬁCTBa, Kak aM(bOTepHBIX OpTraHU4Y€CKUX
COG,Z[HHCHI/Iﬁ. FJ'II/IHI/IH, KaKk IpCaACTaBUTCIIb AMHHOKHUCIIOT. HonyquI/Ie IOJIMIICTU OB peaKuI/Ieﬁ
ITOJIMKOHACHCAIIUH. Ilonsarue o HCHTHI[HOﬁ CBA3U.

benku. CTpOCHI/IC MOJICKYJI OEJIKOB: MEepBUYIHAA, BTOpUYIHAA U TPETUUHAA CTPYKTYPBHI. KauectBeHHBIE
pCaKluu HA 6€J'IKI/I, HUX THAPOJIN3, ACHATYpalus U OMOJIOrUYECKHE (1)YHKI_II/II/I

Hemonctpanuu. IlomydeHue anpIeTHIOB OKHCICHHEM CHUPTOB. KadecTBeHHas peaknus Ha
MHOTOaTOMHBIE CIHUPTHL. 3aBUCUMOCTb pAcCTBOPUMOCTH (¢eHoJla B BOJE OT TEMIIEpPaTyphl.
B3aumonetictBue ¢ OpoMHoii Bojoit u xmopuaom xkene3a(lll), kak kadyecTBeHHbIC peakiuu Ha (HEHOI.
Peakiiuu cepeOpsiHOTO 3epKajia U CO CBEXeNoy4eHHbIM rujipokcuioM Menu(Il) mpu HarpeBanuu, Kak
KauecTBEHHbIE peakuuu Ha anpaeruabl. OOpas3ibl MypaBbUHOH, YKCYCHOHM, NalbMHUTHHOBOM U
CTeapHHOBOﬁ KHCJIOT U UX paCTBOPHUMOCTH B BOAC. AJH)IIGFI/IIIHI)IC CBOMCTBA U CBOMCTBA MHOIOQTOMHBIX
CIHUPTOB TIJIIOKO3bI B peakuuu ¢ ruapokcuaoM menu(Il). Upnentnduxanus kpaxmana. KauecrBenHbie
peakiuu Ha OCJIKHU.

JlabopaTopHbie onbIThl. CpaBHEHHE CKOPOCTH UCIIAPEHUS BOJIBI U dTaHOJIa. PacTBOpUMOCTH TiuiepruHa
B Bojie. XUMHYECKHE CBOMCTBA YKCYCHOM KHUCTOTHI. OTmpeaeneHne HenpeaeabHOCTH PaCTUTEIHHOTO
Macia. I/II[GHTI/I(bI/IKaHI/ISI KpaxMajia B HCKOTOPBIX MPOAYKTAax IHUTAHHA. Hzrorosnenune KpaxMaJIbHOT'O
Kieiictepa. MI3rotoBieHre Moiesie MOJIEKYJl aMUHOB. MI3roTOBIEHNE MOJIETN MOJIEKYJIbI TIIAIIMHA.

[IpakTuueckas padbora. nenTudukanys opraHM4ecKux COeIMHEHHH.
Tema 4. Opranuueckas XuMHsi 1 00111ecTBO (5 4)

buorexnonorusa. Ilepuoabr e€ pasButus. Tpu HampaBieHHss OMOTEXHOJOTMM: TeHHas (WIu
TeHETHYECKasi) WHXXCHEpHsl; KJIEeTOYHas MHXXEHepHs; Ouojoruyeckas HWH)KeHepus. | eHeThyecku
MoaupuuupoBanusle  opranusmMel  (I'MO) wu  TpaHcrenHas  mnponaykuus.  KioHupoanue.
NmMmoOunu3oBaHHble (hepMEHTHI U UX IPUMEHEHUE.

[Monmumepsl. Knaccudukanus monmuMepoB. CKyCCTBEHHBIE MONTUMEPHI: EJUTYJION, alleTaTHBIA MIENK,
BHCKO3a, TIeJUT0(aH.

CUHTETUYECKHE TTOJIMMCPHI. HOJ’II/IMepI/BaHI/IS{ n  TOJUKOHIACHCAIHA, KakK CIIOCOOBI MOJIYYCHHUA
MMOJIMMEPOB. CUHTETUYECKHE Kay4yKHu. HOJ'II/ICTI/IPOJI, TC(I)J'IOH 1 NOJIMBUHHWIIXJIOPU A, KAK NPECACTABUTCIIN
miactMacc. CHHTETHYECKHE BOJIOKHA! KaIipoH, HaﬁHOH, KCBJIap, JJaBCaH.



I[eMOHCTpaL[I/II/I. KOJIJICKI_[I/II/I Kay4yKoOB, IJIaCTMACC, CUHTCTUUCCKHX BOJIOKOH U I/I3I[GJII/II>'I 13 HUX.
depMeHTATUBHOE Pa3jiokKECHUE MEPOKCHIA BOJOPO/Ia C MOMOIIBIO KaTana3bl CBEXKEHATEPTHIX MOPKOBH
WM KapTodes.

JIaGopartopHbie onbIThl. O3HAKOMIIEHHE € KOJUICKIMSAMHU Kay4yKOB, IJIACTMACC U BOJIOKOH.
IIpakTryeckas pabora. Pacro3sHaBaHue MI1aCTMAcC U BOJIOKOH.

PesepBHoe Bpems (2 )

TEMATHUYECKOE INTAHUPOBAHUE I10 IIPEJAMETY

No  |Ha3Banue pa3zena, TEMbI KonwmuectBo  [DnekrponHbIE (IIMPPOBHIC)
/1 JacoB 00pazoBaTeIbHBIE PECYPCHI
1 Tema 1. [Ipeamer opraHu4ecKo XumMuu. |2

Teopus CTpOCHUS OpraHUYECcKUX

coenquHeHuil A.M. byrneposa (2 )

2 Tema 2. YrieBogopoasl v UX npupognsie (12
NCTOYHHUKH
3 Tema 3. Kucnopon- u azorconepxkamue (14

OpPTraHU4YCCKUC COCANHCHUA

4 Tema 4. Oprandyeckas XuMHSI H [D
00111eCTBO

5) PesepBHoe Bpems (24) 2

6 Hrtoro 35

KAJIEHJAPHO-TEMATHYECKOE IIVTAHUPOBAHME 110 INTPEAMETY

Ne HasBanme pasgeiia, Tema ypoka KonanyecrBo [/lara no miany
n/n 4acoB
Tema 1. IIpeamer opranudeckoit xumun. Teopusi cTpoeHus1 OpraHu4YecKUX coequHeHuit A.M.
Byrtaeposa (2 v)
1.  |[[IpenmeT opraHMYeCKOW XMMUHU. 1 bu6nuorexa [IOK
https://m.edsoo0.ru/7f413034
2.  |OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUECKOTO CTpoeHus |1 bubnmorexa [IOK
A.M. Bytneposa. https://m.edso0.ru/7f413034
Tema 2. YriieBogopoabl 1 UX NPUPOAHBbIE HCTOYHUKH (12 1)
3.  |AJKaHBL. 1 bu6nmorexa [JOK
https://m.edsoo0.ru/7f413034
4.  |ANKaHBL 1 bu6nmorexa [JOK
https://m.edsoo0.ru/7f413034
5.  |AJIKEHBEI. 1 bu6nmorexa [JOK
https://m.edsoo0.ru/7f413034
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6.  |AJIKEHEL. 1 buomuorexa [JOK
https://m.edsoo.ru/7f413034
7.  |Ankaguensl. Kayuyku. 1 bubmuorexa [JOK
https://m.edsoo.ru/7f413034
8.  |AJIKUHBI. 1 but6mmorexa [JOK
https://m.edsoo0.ru/7f413034
9. |ApeHbL. 1 bubnuorexa [JOK
https://m.edsoo0.ru/7f413034
10. [[Ipuponnblii ras. 1 bubnuorexa [JOK
https://m.edsoo0.ru/7f413034
11. |HedTs u criocoOsI ee mepepaboTKH. 1 bubnuorexa [JOK
https://m.edsoo0.ru/7f413034
12. |KameHHBII yromib u ero nepepadboTka. 1 bubnuorexa [JOK
https://m.edsoo0.ru/7f413034
13. [[loBTOpenue u o6o0IICHHE. 1 bu6nmorexa [JOK
https://m.edsoo0.ru/7f413034
14. |KonTpoabHasi padora Ne 1 «Teopus ctpoeHus 1 bubnnoreka [JOK
opranuyeckux coeaunennii A.M. Bytiepoga. https://m.edsoo.ru/7f413034
YTI1eBOAOPOIBIY.
Tema 3. Kuciaopoa- u a3orcoaep:xaniue oprannieckue coequenns (14 u)
15. |OmHOATOMHBIC CIIHPTHI. 1 but6nmoreka [JOK
https://m.edsoo0.ru/7f413034
16. |OgHOATOMHBIE CIIMPTHI. 1 bu6mmorexa [JOK
https://m.edsoo.ru/7f413034
17. |MHOroaromMHbl€ CIIUPTHI. 1 bubnnorexka [JOK
https://m.edsoo.ru/7f413034
18. |Denom. 1 buomuoreka [JOK
https://m.edsoo.ru/7f413034
19. |Anpaerumsl. 1 bu6mmorexa [{JOK
https://m.edsoo.ru/7f413034
20. |KapOOHOBBIE KUCIIOTHI. 1 bubnnorexka [JOK
https://m.edsoo.ru/7f413034
21. |Cnoxuble 3¢pupbl. Kupsbr. 1 bubnnorexka [JOK
https://m.edsoo.ru/7f413034
22. |YraeBogbl. 1 but6nmmorexa [JOK
https://m.edsoo0.ru/7f413034
23. |AMUHEL 1 buomuorexa [JOK
https://m.edsoo0.ru/7f413034
24. |AMUHOKHCIIOTBI. bemku. 1 buomuorexa [JOK
https://m.edsoo0.ru/7f413034
25. |[eHeTHYecKas CBS3b MEXK]Y KJIACCAMU OPTaHUYECKUX 1 bubnnoreka [JOK
COCIMHEHUH. https://m.edsoo.ru/7f413034
26. [IIpakTnyeckasi padora Ne 1 «neHtudukanus 1 bubmmorexa [IOK
OpPraHUYECKUX COCAMHEHUINY https://m.edsoo0.ru/7f413034
27. [lloBTOopeHHe U 00600IIEHHE. 1 bubmmorexa [IOK
https://m.edsoo0.ru/7f413034
28. |KoutpousHas padora Ne 2 «Kucnopoa- u 1 bubmmorexa [IOK
A30TCOIEPIKAIINE OPTaHHYECKUE COCTUHEHUS. https://m.edsoo.ru/7f413034
Tema 4. Oprannyeckasi Xumus U 001ecTBO (5 4)
29. |buoTEeXHOJIOTHS. 1 bubmuorexa [JOK

https://m.edsoo0.ru/7f413034
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30. [[Tonmmmepsr. 1 bubmroreka [JOK
https://m.edsoo.ru/7f413034

31. |CuHTETHYECKHE TOJUMEPHI. 1 bubmuorexa [JOK
https://m.edsoo.ru/7f413034

32. [[IpakTu4yeckasi padora Ne 2 «Pacnio3naBanue 1 bubnuorexa [JOK
[JIACTMACC ¥ BOJIOKOH. https://m.edsoo.ru/7f413034

33. [[loBTOpenue u 00600IIEHNE KypCa. 1 bubnuorexa [JOK
https://m.edsoo0.ru/7f413034

PesepBHOe Bpems (2 1)

34. [[loBTOpenue u 0000IIEHUE KypCa. 1 bubnuorexa [JOK
https://m.edsoo0.ru/7f413034

35. [[loaBeneHue UTOrOB y4eOHOTO TOA. 1 but6mmorexa [IOK

https://m.edsoo0.ru/7f413034

11 kaacc (344; 14. B HEnEm0)

Teopernyeckne 0CHOBBI XMMHHU

BaxHeililline XUMUYECKHE TMOHATHS M 3aKOHbl. XHUMHUYECKUU 3JIEMEHT. ATOMHBIA HOMED.
Maccosoe uncio. Hykmuasl. Paguonykinael. M30TomBbL.

3aKOH COXpaHEHHsS MAacChl BEIIECTB. 3aKOH COXpaHEHUs M TpeBparieHus: sHepruu. Jledekr
MAacCBhl.

[lepuoanueckuii 3akoH. DneKTpoHHas KoHurypauus. ['paduueckas snekTpoHHas Qopmyna.
Pacnipenenenue 3J€KTPOHOB B aTOMax 3JIEMEHTOB MaJIbIX U OOJBIIUX HEPHOIOB, S-, P-, -, f-31eMeHTHI.
JlanTtaHonabl. AKTUHOMZABL. VCKYCCTBEHHO TMONY4Y€HHBIE »3J€MEHThl. BasieHTHOCTh. BaneHTHble
BO3MOKHOCTH aTOMOB. Bo1opoiHbIE COEUHEHNS.

Crtpoenue BemectBa. HMonHas cBs3b. KoBaneHTHas (HOJspHas ¥ HEMOJSpHAsl) CBS3b.
DnekTpoHHas ¢popMyia. Meraummyeckas CBs3b. BogopoiHas cBs3b.

['uGpunn3anus aTOMHBIX OpOUTANIEH.

Kpucranmsl: aToMHbIE, MOJIEKYJISIPHBIE, HIOHHBIE, METAJUIMUECKHE. DJIeMEeHTapHas siueiKa.

[Tomumopdusm. [omumopdusie momuduxauuu. Amnorponusa. Msomepus. ['omonorwus.
XUMUYECKUN CUHTES.

XnMuyeckue peakiuu. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE peakUnd. Peakuum pasnoxeHwus,
COEIMHEHMS, 3aMelIeHHs, oOMeHa. DK30TepMHUECKUe U BHIOoTepMuueckue peakuuu. OOpatumble U
HeoOpaTumble peakuuu. TemnoBoi 3¢¢ext peakuuu. 3akoH ['ecca. Tepmoxumuueckue ypaBHEHHS.
Tennora obpazoBanus. Tennora cropanus.

CKOpOCTh XMMHMYECKOM peakUMH. AKTHBUPOBAHHBIM KOMIUIEKC. 3aKOH JEHCTBYIOIIUX Macc.
Kunernueckoe ypaBHEHHE peakly.

Xumnueckoe pasHoBecue. IIpunnun Jle Hlarense.

PactBopel. JlucniepcHble cuctembl. PactBopbl. ['pyOoaucriepcHble cucTeMBbl (CYCHEH3UU U
smynbenn). Komnmonaaesie pactBopsl (30711). A3p0o307IH.

CrniocoObI BbIpaykeHUsI KOHIIEHTPAILIMU pacTBOPOB. MossipHast KOHIEHTpaLuUs (MOJISIPHOCTb ).

ONeKTpOoauThl.  DJeKTpoauTHueckass auccouuanus. CreneHb auccouuanuu. KoHcranTa
nuccoraiuu. Bogopoaneiii mokaszarens. Peakiiuu noHHOT0 0OMeHa.

I'mpponus opraHu4ecKux BewecTB. [ 'uapoaus conen.

DJIEKTPOXUMUYECKUE peakiuu. [anbBaHMYECKH d3jieMeHT. OnekTponabl. Anox. Karog.
AKKyMynsTop. TOIIMBHBIN 27IEMEHT. DIEKTPOXUMHUSL.

Pan  craHpgapTHBIX 2I€KTpOAHBIX noTeHuuanoB. CranpapTHele ycnoBus. CraHIapTHBIA
BOJOPOAHBIN DJIEKTPOLI.

Koppo3us metamioB. XuMrA4YecKasi U JEKTPOXUMHUYECKasT KOPPO3HUSL.

DNEeKTPOIN3. DNEKTPOJIN3 BOJHBIX PACTBOPOB. DJIEKTPOJIN3 PACILUIABOB.

Heopranuveckasi xumust

Mertamibl. CrocoObl mosnydeHus: MeTayuioB. Jlerkue u TsOKENble MeTaiulbl. JIerkoruiaBkue |
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TYroruiaBkue Metaiuibl. Mertamnuyeckue sneMeHTsl A- u b-rpynn. Menb. [{unk. Tutan. Xpowm.
Kenezo. Huxens. [lnatuna. Crnassl. Jlerupyromue no6aBku. YépHble MeTayuibl. L{BeTHBIE MeTaIbI.
Uyryn. Crans. JlernpoBaHHbIE CTaJIH.

OKcubl U THAPOKCHU/IBI METAJLJIOB.

Hemeramnsl. [IpocTeie BemecTBa — HemeTauibl. Yriepoa. Kpemuauii. Azor. @ocdop. Kuciaopos.
Cepa. @Top. Xiop.
Kucnorueie okcuabl. Kucnopoaconepxkamume kucinotel. CepHas kuciaoTa. A30THas KHUCIOTA.
BonopoaHsie coeiuHEHUsT HEMETAILIOB.

I'eneTnyeckasi CBA3b HEOPraHWUYECKUX U OPraHUYECKUX BELIECTB.

XuMHus 4 )KU3Hb

Xumuueckasi IpOMBIIIUIEHHOCTb. XUMHUUYECKasi TEXHOJIOTUsL. XUMUUYECKOTO 3arps3HEHUsI.

JdemMoHcTpaumu.

* Mojenu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX M METANTMYECKUX KPUCTATUIMUECKUX PEHIETOK.

*  Mopaenu MOJIEKyJ1 H30MEPOB U TOMOJIOTOB

* Pa3nuuHble TUIIBI XUMHUYECKUX PEAKLUNA, BUCOOIBITHI 10 OPraHUYECKON XUMHH.

* OO6pa3ibl METALJIOB ¥ UX COSAMHEHUH, CIUIaBOB.

* BzaumopeicTBuE METAIIIOB ¢ KUCIOPOAOM, KHUCIOTAMH, BOAOM.

« JlokaszarenbCTBO aM()OTEPHOCTH aTIOMUHUS U €T0 THAPOKCUIA.

* BsaumopeiicTBue Meu U Kelle3a ¢ KUCIOPOI0M; B3aUMOACICTBUE MEU U JKeJie3a C KUCIOTaMu
(cepHas, cossiHas).

* Ilomyuenue runpoxcuaoB meau (L) u xpoma (I1I), okcuga menu.

* BzaumopeicTBue OKCHIOB M THAPOKCUIOB METAIJIOB C KHCIOTAMM.

« JlokaszarenbcTBO aMpoTepHOCTH coeannenuit xpoma(lll)

«  OOpas31ibl HEeMETaIOB.

*  Mogenu KpuCTaIIIMYECKUX PEIIETOK aaMas3a u rpadura.

« TlonyuyeHue aMMuaka U XJIOpPOBOJOPOa, pACTBOPEHHUE UX B BOJIE, 10KA3aTEIbCTBO KUCIOTHO-
OCHOBHBIX CBOMCTB 3THX BEILIECTB.

» (Cxuranue yris ¥ cepbl B KUCIOPOJIE, ONPEEICHUE XUMUUYECKUX CBOMCTB MPOAYKTOB CrOpaHUsI.
B3anMopeincTBre ¢ Mepr0 KOHIIECHTPUPOBAHHON CEPHOM KHMCIIOThI, KOHLIEHTPUPOBAHHOU U
pa30aBIeHHON a30THON KUCIOTHI.

*  OO0pa3upl cpeacTB OBITOBOM XMMUHU, MHCTPYKIIMU IO UX PUMEHEHHUIO.

JlaGopaTopHble ONBITHI.

W3yuenue BIUSHUS Pa3IMYHbIX (PaKTOPOB HA CKOPOCTh XMMUYECKUX PEeaKLnit
Omnpenenenne peakiuy cpeibl YHUBEPCATbHBIM UHIUKATOPOM.

3. T'maponu3 conei.

N

IIpakTnyeckune padoTsl

[Ipurorosnenue pacTBOPOB € 33JaHHON MOJISIPHOM KOHLIEHTpALUEn».
Pemenne skciepuMeHTaNBHBIX 3a7a4 110 TeMe «MeTas)

3. Pemrenue sxcniepuMeHTaNBHBIX 3a1a4 1Mo TeMe «Hemerambny

N

TEMATHYECKOE IVTAHUPOBAHUE

paszien [rema yacoB |[Ipaktud. |[KOHTpOIBH.
IToBTOopenue kypca 10 ki 1

1 Teopernuyeckue ocHOBbI xumuu (194) 19 1 1
1.1 Baxneiimne XUMUYECKUE TIOHATHS U 3aKOHBI 4
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1.2 Crpoenue Bemniectsa 3
1.3 XuMuueckne peakiun 3
1.4 PactBOpBI 3) 1
1.5 DIeKTpOXUMHYECKUE PEAKITUN 4 1
2 Heoprannyeckasi Xumusi 11 2
2.1 Metamibl 6 1
2.2 Hemeramibl 5 1 1
3 XuMus 4 )KM3Hb 3
Htoro 34 3 2
TEMATHYECKOE IIJIAHUPOBAHUE
Ne ri/mHanMeHOBaHHE pa3neiioB U TEM IPOTPaMMEBI KonmmdectBo | 9JCKTPOHHBIE (tmdpoBEIe)
JacoB 00pa3oBaTeIbHbIE PECYPCHI
1 [loBTOpenue kypca xumuu 10 ximacca 1 bubnnoTeka LHOK
https://m.edsoo.ru/7f4159f6
1. TeopeTuyeckue 0OCHOBbI XUMMH (194)
1.1. BakdHelllume XuUMHYECKHE TNOHATHS U
3aKoHbI (4 49)

2 XHUMUYECCKUI AJIEMEHT. Hyxmaner. |1 bubnmoTeka LIOK
30TOnbL. 3aKOHBI COXPAaHEHHS MAacChl H https://m.edsoo.ru/7f4159f6
ODHEPTrUU B XUMHUU.

3 Ilepronnyueckuii 3aK0H. Pacnipenenenne |1 bubmmoTeka IHOK
5JIEKTPOHOB B aTOMax 3JIEMEHTOB MaJbiX U https://m.edso0.ru/7f4159f6
0OJBIINX MEPUOJIOB.

4 [lomoxxeHne B mepuoanueckoir cucreme|l bubmoreka LIOK
BOJOPO/A, JIAHTAHOWIOB, AKTHHOHIOB U https://m.edso0.ru/7f4159f6
MCKYCCTBEHHO TMOJTYYEHHBIX 2JIEMEHTOB.

5 BajeHTHOCTE W BajieHTHBIE BO3MOKHOCTH|L bubmmoTeka IHOK
ATOMOB https//medsooru/7f4159f6
1.2 Crpoenne BemecrBa (34)

6 1 bubmmoTeka HOK
OCHOBHBIE BUIBl XMMHUECKOI cBsi3u. MloHHas https://m.edso0.ru/7f4159f6
1 KOBaJICHTHAS CBA3b.MeTainaecKas CBs3b.

BoopoaHas CBA3b.

U [IpocTpaHCTBEHHOE CTPOSHUE MOJIEKYI. 1 bubnorexa LIOK

https://m.edso0.ru/7f4159f6

8 1 bubnroreka LHOK
Crpoenne kpucTamion. Kpucrammmaeckue https://m.edsoo.ru/7f4159f6

eméTku. [ [pparHbpl MHOTOOOpa3Hst BENIECTB.
1.3 Xumunueckue peakuun (3 4)
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9 Krnaccudukanus XUMHYECKUX PEaKIIH. 1 bubnnoTexa IHOK

https://m.edsoo.ru/7f4159f6

10 [Ckopocth xumuueckux peakuuid. Karamusz. |1 bubmmoTeka HOK

https://m.edsoo.ru/7f4159f6

11 Xumuueckoe paBHOBecHe M YCIOBHUS ero|l bubanoreka IIOK
CMEILCHHS. https://m.edsoo.ru/7f4159f6

1.4. (1.4 PacTBopsbI (5 4)

12 |lucriepcHbIC CUCTEMBI. 1 bubnnoTeka HOK

https://m.edsoo.ru/7f4159f6

13 |Cmoco0st BBIPAKCHUS KOHIIeHTparmu |1 bubnnoTeka HOK
PacTBOPOB. https://m.edso0.ru/7f4159f6

14 |[Ipaktuueckas pabGora 1 «IIpurororienue(l bubmoreka LHIOK
PacTBOPOB c 3alaHHOMU MOJIIPHOM] https://m.edso0.ru/7f4159f6
KOHIICHTPALIAECH.

15 |DaexrponurHueckas mucconnanus. (1 bubmoreka IHOK
BomopoaHbrii nokasaTelib. Peaxiuu https://m.edso0.ru/7f4159f6
MOHHOTO OOMEHa.

16 Tupponms OpTaHUYECKUX u |1 bubinorexa [IOK
HEOPraHUYECKUX COETUHEHHUI. https://m.edso0.ru/7f4159f6
1.52yekTpoxumMnyeckue peakuuu (4 4)

17 [ Xumumuyeckme  WCTOYHHMKHM TOokKa. Pax |1 bubnroreka HOK
CTaHJaPTHBIX AJIEKTPOAHBIX MOTEHIUAIIOB. https://m.edsoo.ru/7f4159f6

18  [Kopposwus metaiioB u e€ npeaynpexaeHue. |1 bubanoreka LIOK

https://m.edso0.ru/7f4159f6

19 [DnexTponus. 1 Bubnroreka IIOK

https://m.edso0.ru/7f4159f6

20 |KoutpoabHas pa6ora 1 mo Teme |1 bubanorexa LIOK
«TeopeTryeckre OCHOBBI XUMHID) https://m.edsoo.ru/7f4159f6
Heopranuveckas xumus (11 u)

1.1. Metamiasl (6 1)

21 |OOmas XapakTepucThka ¥  crmocoObr |1 bubinoreka [IOK
MOJTyYCHUS METAJUIOB. https://m.edso0.ru/7f4159f6

22 |0030p METaTMUECKUX 3JeMEeHTOB A- u b-l bubinorexa LIOK
rpyI. https://m.edso0.ru/7f4159f6

23 Menp. [unk. Tutan. Xpom. XKeneso, Hukensb,|1 bubmoreka [IOK
[UIaTUHA. https://m.edso0.ru/7f4159f6

24  |CriaBbl METaJLIOB. 1 bubnroTeka LHOK

https://m.edsoo.ru/7f4159f6
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25  |OKCH[IBI U TUAPOKCHIBI METAJIIOB. 1 bubnoreka IHOK

https://m.edsoo.ru/7f4159f6

26  [[Ipakthueckas  pabora 2  «Pemenuell bromoTexa IHOK
DKCIIEPUMEHTANIBHBIX ~ 3a7ad [0 TeMe https://m.edsoo.ru/7f4159f6
«MeTasy.

1.2 HemeTaswisl (5 )

27 |0630p  HemerauioB.  CsoiictBa u |1 Bubinoreka IIOK
NpYMEHEHUE BaKHEHIINX HEMETAILIOB. https://m.edsoo.ru/7f4159f6

28  |OOwias XapaKTEePUCTHKA okcumoB |1 BrbroTexa LIOK
HeMEeTaJJIOB u KHCIIOPOJCOICPKAIINX https://m.edsoo.ru/7f4159f6
K1CI0T. OKUCIUTENbHBIE CBOMCTBA CEPHOM U

a30THOU KUCIIOT. Bonopoansie
COEIMHEHNS HEMETAILIOB.

29 ['enermveckas CBs3b HEOpraHW4Yeckux u|l bubinorexa LIOK
OpPraHUYECKUX BEIICCTB. https://m.edsoo.ru/7f4159f6

30 [[IpakTmueckas  pabora 3 «Pemenne|l bubanoreka LIOK
DKCIIEPUMEHTANIBHBIX ~ 3aJad [0 TEME https://m.edsoo.ru/7f4159f6
«HeMeTab.

31 |[KontpoabHasa paGora 2 1o Teme |l bubanoreka LIOK
«Heoprannueckass XuMus». https://m.edsoo.ru/7f4159f6
XuMUA U KU3Hb (3 1)

32 | Xumus B TPOMBIIUICHHOCTH. [IpuHIumsil Bubnuoreka LHOK
XUMUYECKOTO  MPOU3BOACTBA. XHMMHKO- https://m.edsoo.ru/7f4159f6
TEXHOJIOTHYECKHE MIPHUHITATIBI
MPOMBIIIJICHHOTO ~ TOJIyYCHHS ~ METaJUIOB.

[[pon3BOACTBO YyryHa U CTAJIH.

33  Xumus B OBITY. Xumnueckas |1 Bubnuoreka LIOK
POMBILIJIEHHOCTh ¥ OKPYXKaroIas cpea. https://m.edsoo.ru/7f4159f6

34  [MroroBslit ypok 1o Kypcy xumuu 11 kmacca. |1 bubmoreka LIOK

https://m.edsoo.ru/7f4159f6
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