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IHHOACHUTEJBHAA 3AIINCKA

Pabouass mporpamma ydeOHOro mpeamera «XuMmus» paszpaboTaHa B COOTBETCTBHUH C
TpeOOBaAHUSMU:
e O@enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanun B Poccuiickoit
denepanuny;
o ®denepanbHOrO0 TOCYAAPCTBEHHOTO 00pa30BaTENBHOIO CTaHAApPTa CPEAHETO  OOIIero
oOpa3oBaHMs, YTBEPXKICHHOTO TMpPHKa3oM MUHUCTEpCTBA O00pa3oBaHUS H  HAYKH
Poccuiickoit ®enepartum ot 17.05.2012 Ne 413.

[IpenomaBanue yueOHOTO IpeIMeTa BeIeTCs ¢ ucroiab3oBanneMm Y MK:
e Epewmun, B. B. Xumus : 11 xnace : yueOHuK : Yrimy6nenusiid yposens / B.B. Epemun, H.E.
Kysbpmenko, A.A. [lpo3nos, B.B. Jlyaun; nox pea. B.B. Jlynuna. — 8-e uzn., nepepad. — M.:
Hpoda, 2021. — 478 c. : un.

IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITIPEIMETA

JInuHOCTHBIE pe3yJabTaThl:
1) Poccwuiickast rpakJaHcKasi WACHTHYHOCTb, MATPHOTH3M, YBXKCHHE K CBOEMY HAapOJy, YYBCTBO
OTBETCTBEHHOCTH Mepen PoauHOM, rop1ocTy 3a CBOM Kpaid, CBO0 PoauHy, npoiuioe U HacTosuiee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu, yBaxkeHne rocy1apcTBEHHBIX CUMBOJIOB (Tep0, diar, THMH);
2) rpaxaaHckas NO3UIMS KaK aKTMBHOIO U OTBETCTBEHHOI'O WJIEHA POCCHIICKOro oOIlecTBa,
OCO3HAIOIIETO CBOM KOHCTUTYLMOHHBIE IIpaBa U OOS3aHHOCTH, VYBAXKAIOIIETO 3aKOH U
MIPAaBOTOPSIIOK, 00JIa/IAI0IET0 YYBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO
TpaJULIMOHHbIE HAIMOHAIbHBIE M OOIEYeIOBeYeCKHe T'yMaHHUCTUYECKHE U JEMOKpPaTHYECKHE
[EHHOCTH;
3) TOTOBHOCTH K citykeHnto OTeuecTBy, €ro 3ammre;
4) chopMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHTHS
HayKH M OOLIECTBEHHOW MPAaKTUKU, OCHOBAaHHOI'O Ha JMAJIOre KyJIbTyp, a TaKKe pa3IuuHbIX GopM
OOIIECTBEHHOTO CO3HAHMSI, 0OCO3HAHHNE CBOETO MECTa B IMOJIMKYJIETYPHOM MHpE;
5) c¢hopMHpPOBAaHHOCTb OCHOB CaMOpa3BUTHSI M  CAaMOBOCIIUTaHMS B COOTBETCTBUHM C
OOIIEYEeTIOBEYECKMMH [IEHHOCTSIMH W HJeallaMH  TPaXKJTaHCKOTO OOINeCTBa; TOTOBHOCTh U
CIOCOOHOCTh K CAMOCTOSITEIbHOM, TBOPYECKON M OTBETCTBEHHOM EATEIbHOCTH;
6) TOJEpaHTHOE CO3HAHWE W TOBEJCHHE B TOJMKYIBTYPHOM MHpPE, TOTOBHOCTh M CIIOCOOHOCTP
BECTH AMAJIOT C IPYTUMH JIOABMHU, JOCTUTaTh B HEM B3aWMOIIOHMMAHUS, HAXOUTh OOIIME LETH U
COTPyAHUYATh i1 HUX JOCTUIKCHHA, CIOCOOHOCTD IMPOTHUBOCTOATE HACOJOTUHU OSKCTPEMH3MA,
HallMOHAIM3Ma, KCEHO(POOHM, AMCKPUMMHAIMM [0 COLMAIbHBIM, PEIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM IMMPU3HAKaAM U APYTYM HCTATUBHBIM COOMAJIbHBIM SBJICHUSAM,
7) HaBBIKM COTPYAHHMYECTBA CO CBEPCTHUKAaMH, JAETbMH MJAJLIET0 BO3pPacTa, B3POCIBIMHU B
o0pa30BaTeNbHOM, OOIECTBEHHO MOJE3HOM, yueOHO-HCCIeA0BaTEeNbCKOW, MPOEKTHOW U JIPYrHX
BUJAX JI€ATEIILHOCTH;
8) HpaBCTBEHHOE CO3HAHUE U TTOBEJICHNE HA OCHOBE YCBOEHHS 00IIEUETIOBEUECKUX IICHHOCTEH;
9) TOTOBHOCTH M CIIOCOOHOCTH K 00Pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha MPOTSKEHUN
BCEHl JKM3HU; CO3HATEIBHOE OTHOIICHUE K HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICUITHON
npodeccHOHaIBLHON U 00IIECTBEHHOH 1A TEIbHOCTH;
10) scTeTHuyeckoe OTHOLIEHHE K MHpY, BKJIIOYas SCTETUKY ObITa, HAYYHOIO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHHIA;
11) mpuHATHE U peaU3aInio IIEHHOCTEH 3T0POBOTO M OE30MacHOTO 00pa3a KU3HH, TOTPEOHOCTH B
($U3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON AEATEIbHOCTBIO,
HENpPUITHE BPEIHBIX MIPUBBIYEK: KYPEHHUSI, YIIOTPEOIEHUS aJIKOTr0JIsl, HAPKOTHKOB;



12) GepexHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K (PU3NIECKOMY U MCUXOJIOTUIECKOMY
3/I0pOBBIO, KAK COOCTBEHHOMY, TaK U JAPYTUX JIOJEH, yMEHHE OKa3bIBaTh MEPBYIO MOMOIIb;

13) oco3HaHHBIA BBIOOpP Oymymied mpodeccur W BO3MOXKHOCTEH peanu3ainuud COOCTBEHHBIX
KU3HEHHBIX TJIAHOB; OTHOIIEHUE K IPO(ECCHOHATILHON JEATEIbHOCTH KaK BO3MOXKHOCTH y4acTHs B
PEIICHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MTPOOJIeM;

14) chopMHpPOBAaHHOCTH HKOJIOTMYECKOTO MBIIUICHUS, TMOHUMAHUS BIMSHUA  COLIMAIBHO-
YKOHOMHYECKHUX TPOIIECCOB HA COCTOSHUE MIPUPOTHOMN M COLUATBHON CPEJIbl; MPUOOPETCHHE OMbITA
HKOJIOrO-HaNpPaBICHHON AESITEIbHOCTH;

15) oTBeTCTBEHHOE OTHONICHUE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATUS LIEHHOCTEN
CEMEHHOM KU3HU.

MeranpeamMeTHblie pe3yabTaThbl:
1) YMeHue caMOCTOSATENILHO ONPEACIATh LEIH JSSITSIBbHOCTH U COCTABIISATH IUIAHBI ICSTEIBHOCTH;
CaMOCTOATENILHO OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATEIbHOCTD; UCIIOIb30BAThH
BCE BO3MOJHBIE DPECYPCHl Ul JOCTHKEHHs IIOCTABICHHBIX LE€JIEd W pealn3aluu IUIAHOB
NesITeNIbHOCTH; BIOMPATh YCIIEIIHbIE CTPATETUU B PA3IMUHBIX CUTYaIUsX;
2) yMeHHE MPOJAYKTUBHO OOIIATHCS W B3aHMMOJCHCTBOBATH B MPOIIECCE COBMECTHOM JCSITEILHOCTH,
YUYUTHIBATh MMO3ULIUU APYTUX YIACTHUKOB JESATENbHOCTH, 3 (EKTUBHO pa3peniatb KOH(IUKTHI,
3) BiIajieHEe HaBbIKAaMU MTO3HABATEIILHOM, Y4€OHO-UCCIIEI0BATEILCKON U MPOEKTHON JEATEILHOCTH,
HABBIKAMU pa3pelieHusi MmpodyieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOUCKY
METOJ0B pEUICHUS IIPAaKTUYECKHX 3a/1a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB ITIO3HAHHUS;
4) TOTOBHOCTP M CIIOCOOHOCTH K CaMOCTOSTENbHOM WH(GOPMAIMOHHO-TIO3HABATEIHLHOM
JESTeTbHOCTH, BIIaJICHUE HABBIKAMH IMOJIYYCHHSI HEOOXOAUMOW MH(POPMALIUU U3 CIOBapel pa3HbIX
TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHUKAX UH(OpPMALMK, KPUTUIECKH OLICHUBATH
U MHTEPIIPETUPOBATh NH(OPMALINIO, ITOJIYYaEMYIO U3 Pa3IMYHBIX UCTOUHUKOB;
5) yMeHHe UCTIONIB30BaTh CPEACTBA MHPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH (Janee -
HKT) B pemieHuu KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a/1a4d C COOJII0JEHUEM
TpeOOBaHUIN SPrOHOMUKH, TEXHUKH OE30MACHOCTH, TUTHEHBI, PECypcocOEpeeHHs, MPaBOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;
6) yMeHUe onpeAensaTh Ha3HaueHHe U QYHKIMHU Pa3IUYHbIX COIIMABHBIX HHCTUTYTOB;
7) yMEeHHE CaMOCTOSITEJIbHO OLEHHBaThb W MPUHUMATh PELICHUS, ONPEAEISIONNEe CTPATErHI0
MIOBEJICHUS, C YYETOM I'PAXKIAHCKUX U HPABCTBEHHBIX LICHHOCTEH;
8) BianeHue S3bIKOBBIMHM CpPEACTBAMM - YMEHHUE SICHO, JJOTMYHO M TOYHO H3JIaraTb CBOIO TOYKY
3pEHHUs], UCIIOIb30BATh aICKBATHBIC A3bIKOBBIE CPEICTBA;
9) BnaneHue HaBbIKAMH MO3HABATEIbHOM PEQUIEKCHH KaK OCO3HAaHHUS COBEpLIAEMbIX JEHCTBUN U
MBICJIUTENIBHBIX IIPOLIECCOB, UX PE3YyIbTATOB U OCHOBAHUM, I'PAHUIl CBOECTO 3HAHMS U HE3HAHMS,
HOBBIX ITO3HABATENBHBIX 33144 U CPEJCTB UX JTOCTUKECHUS.

IIpenmeTHbIe pe3yJibTaThI:

1) chopMUpPOBAHHOCTH TPEICTABICHUII O MeCTe XMMHH B COBPEMEHHON HAyYHOH KapTHHE
MHUpa; TTOHHMaHuE€ POJM XUMHUU B (POPMHUPOBAHUU KPyrosopa M (PyHKUIHMOHAIBHON T'PaMOTHOCTH
YeJI0BEKa JJIs PELIEHUS IPAaKTUUECKUX 3aay;

2) BIAJCHUEC OCHOBOIOJIATAIONIMMH XHMHUYECKUMU TIOHSATUSMH, TEOPUSIMHU, 3aKOHAMHU H
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAaHNE XUMUYECKON TEPMUHOIOTUEN U CUMBOJIMKON;

3) BiIajeHUE OCHOBHBIMH METOJaMH HAYYHOTO TMO3HAHHS, HCIOJIB3YEeMbIMH B XHMHH:
HaOJI0IeHNe, OMMCaHue, U3MEPEHNE, SKCIIEPUMEHT; YMEHHE 00pabaThiBaTh, OOBICHATH PE3YJIbTaThI
MIPOBEJICHHBIX OIBITOB M JI€NaTh BBIBOJIbI; TOTOBHOCTb U CIHOCOOHOCTh NPUMEHSTH METOMAbI
MIO3HAHUS NPU PELIEHUU NTPAKTUYECKUX 3a/]a4;

4) chOpMHUPOBAHHOCTh YMEHHsS JaBaTh KOJHUUYCCTBEHHBIC OIICHKA W TPOBOJUTH PACUCTHI IO
XUMHAYECKUM (hOpMyJIaM U ypaBHEHUSIM;

5) BiajeHue NpaBUIIaMH TEXHUKHA O€30MACHOCTHU TPH UCIIOJIb30BAHUN XMMHUYECKUX BEIIECTB;



6) chopMUPOBAHHOCTH COOCTBEHHOW MO3HIIMU MO OTHOIICHHIO K XMMHUYECKON HH(MOpMAIIH,
MOJTy4aeMO U3 pa3HbIX HCTOYHHUKOB;

7) chOpMHUPOBAHHOCTh CUCTEMbI 3HAHUN 00 OOIIMX XMMHYCCKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX;

8) chopMHUPOBAHHOCTh YMEHHH HCCICIOBATh CBOMCTBA HEOPraHHYECKUX U OPTaHUYCCKUX
BEIIECTB, OOBSACHATh 3aKOHOMEPHOCTH MPOTCKAHUS XHMHUYECKUX PpEaKIUi, IPOTHO3HPOBATH
BO3MOYXHOCTh X OCYIICCTBIICHUS;

9) BiajeHWEe YMEHHUSAMH BBIJIBUTAaTh TUIOTE3bl HAa OCHOBE 3HAHHMH O COCTaBe, CTPOCHHH
BEIIECTBA M OCHOBHBIX XMMHYECKHX 3aKOHAX, MPOBEPATh HX JKCHEPUMEHTAIBHO, (OPMYIHpPYS
1eJIb UCCIICIOBAHMSI,

10) BiageHWe METOJAMH CaMOCTOSTEIBHOIO IUIAHUPOBAHHUS M IPOBEACHUS XUMHYECKHUX
AKCIEPUMEHTOB C COOJIOJICHUEM TpaBUiI OE30MacHOM PabOThI C BEIIECTBAMHU M JIA0OPATOPHBIM
obopynoBanueM; cOpMHUPOBAHHOCTh YMEHUW OMUCAHUS, aHAIM3a U OICHKH JIOCTOBEPHOCTH
MOJTyYCHHOTO Pe3yJIbTarTa;

11) chopMHpPOBaHHOCTh YMEHHH MHPOTHO3UPOBATh, AHAIU3UPOBATH M OICHHBATH C TO3HMIUN
HKOJIOTUYECKOW O€30MacHOCTH TOCIEACTBUS OBITOBOW H TPOHW3BOJCTBEHHOM JIEATEIHHOCTH
YeJI0BEKa, CBSI3aHHOM C repepabOTKOM BEIIECTB.

COAEPXAHUE INPOI'PAMMBbI
11 KJIACC (npo¢u/ibHblii ypoBeHb)
(102 gaca)

Tema 1. Ctpoenue aroma. Xumuueckas cBsi3b (8 uacoB)

Crpoenue atroma. Hyxmauasl. M3oTonbl. Tunsl pagnoakTUBHOrO pacnaga. TepMOsIIEpHBIM CHHTE3.
[lony4yenue HOBBIX 531eMeHTOB. SnepHble peakuun. CTpoeHHE SJIEKTPOHHBIX O00OJIOYEK aTOMOB.
[IpencraBnenne o KBaHTOBOM MexaHWKe. KBaHTOBbIe umcia. ATomHBIE opOutamu. Pamgmyc aroma.
ONEeKTPOOTPHUIIATEIEHOCTb.

OnexkTpoH B artoMme. JlyanusM XapakTepUCTHUK dJieKTpoHa. llpuHIUN HeompeaeneHHOCTH.
OnexkTpoHHOE 001aK0. BOTHOBBIE XapaKTEPUCTUKH 3JIEKTPOHA. BoHOBOE ypaBHEHHE U SHEPTUs IEKTPOHA
B aToMe Bojopoja. HeompeneneHHOCTh KOOpAWHATHI AeKTpoHa B atoMe. OCHOBHOE W BO30YXJIEHHOE
COCTOSIHHME IEKTPOHA B aTOME.

DJIeKTPOHHBIC 000JIOUKM MHOTO3JIEKTPOHHBIX aTOMOB. [ J1aBHOE, TOOOYHOE Y MATHUTHOE KBAHTOBBIC
gucia. Coud snektpona. [puamun B.I1aymu.

®dopma 3IEKTPOHHBIX 00JaKOB. DJIEKTPOHHBIE KOH(Urypauuu atoMoB. llepuoandeckas cucrema
anemenToB J.M.MeHneneeBa ¥ TOPSAJNOK 3alOJIHEHHST DJIEKTPOHAMHU JJIEKTPOHHBIX O0OJOYEK aTOMOB.
[Ipasuno I'ynna (XyHpaa).

Xumuueckasi cBsi3b. Buapl xumuueckoil cBsizu. KoBaneHTHas CBSA3b M ee XapaKTEPUCTHKH (AIMHA
CBS3M, TOJSAPHOCTH, TMOJSAPU3YEMOCTh, KpaTHOCTh CBs3M). VloHHas cBsA3b. Meramuindeckasi CBSI3b.
OJeKTpooTpHLATENbHOCTh.  BaH-nmep-BaanbcoBa  ((usnueckas) CBSI3b M XUMHYECKass  CBS3b.
WMoHHBIN BU XUMHYECKOM CBSI3H.

KoBaneHntHas cBs3p. HanpaBIeHHOCTh W HACBHIIAEMOCTh KOBAJEHTHBIX CBS3€i aToMa. MOJIEKYIBI.
CrpyktypHble (opMmynbl. Moaens MHHUMaIbHOM SHEPrHMM B3aWMOJCHUCTBHUS 3JIEKTPOHHBIX Map aroma
(Mognens ['mtecnin). ['eomMeTpus mpocTeinx MojieKyl. BaneHTHOCTh. MOJIeKy/ISIpHbIE OpOUTAIN U SHEPTHUs
00pa3oBaHMs NPOCTEHIINX JIByXaTOMHBIX MOJIEKYJI

JIoOHOpHO-aKIIeNITOPHBINA MeXaHn3M (JOPMUPOBAaHUS KOBaJCHTHOH cBsi3u. BogopoaHast cBsi3b.

Crpoenne TBepabix Ten. Kpucramnmyeckue u amopgHble Tena. THIBl KPUCTAUTMYSCKHX PENIeTOK
METaJIJIOB ¥ MOHHBIX COEAMHEHUI. MeXXMONeKyIsIpHble B3aUMOAEHCTBUA. BogopoHas cBs3b.

KonTponbnas padora Ne 1. Ctpoenune atoma. XuMuU4eckas CBA3b

Tema 2. OcHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUA XUMHUYCCKUX peammﬁ U COCTOSIHMC BelIECTBA



(27 yacoB)

TerutoBoit 3¢ deKkT XUMHUYECKNX peakuii. DHIOTEPMUUECKHE U SK30TEPMUUCCKHE PEaKInu. 3aKOH
I'ecca. Temora obpa3oBaHust BemecTBa. DHeprust cBszu. [lonsTue o6 sHTanenuu. [loHsTHe 00 >HTpoNHUH.
BTopoii 3akoH TepMoauHAMHUKH. JHeprus I ' nb0ca M KpUTEpHH CaMOIPON3BOIHFHOCTH XUMHUICCKON PEaKITHH.
3akoH ['ecca. TemnoTs! (3HTAIBINN) 00pPa30BaHUA CIIOKHBIX BEIIECTB U3 MPOCTHIX.

CKopocTh XHMMHYECKMX peakUuil MW €€ 3aBUCUMOCTh OT TPHUPOABI pEearvpyroulux BEIECTB,
KOHIIEHTPALlMM PEareHTOB, TEMIEPATyphl, HAIMYUS KaTajdU3aTopa, IJIOMAAN MOBEPXHOCTH PearHpyOLIUX
BemlecTB. 3akoH neiictByromux Macc. [IpaBuno Bant-T'odda. Ilonstue o0 sHepruu akTHBauuud U 00
SHEPTeTUYECKOM TpodIile peakmuu. [ OMOTeHHBI M TeTepOTCHHBIN Kataimu3. [IpuMepsl KaTaTHTHIECKHX
MPOIIECCOB B TEXHHUKE U B KHUBBIX OpraHu3mMax. GepMeHThl Kak OMOJIOrHYeCKHe KaTaal3aToOphl.

Obparumbie peakuuu. Xumuueckoe paBHoBecue. [Ipunnun Jle larense. KoHcranta paBHOBecHS.
PaBHoBecue B pactBopax. KoHncrantsl aucconuainuu. Pacuer pH pacTBOpOB CHIIBHBIX KHUCJIOT M IIEIOYEH.
PactBopuMocTs. [Ipon3Benenne pacTBOpUMOCTH.

OcHOBHBIE KJIacChl Heopranudeckux coenuHeHuil. Oxcuasl. Kucnotsl u ocHoBanus. Kucnotsr u
ocrosanus o C. Appennycy, M.H. Bpéucreny u I'.H. JIstoucy. Comm.

Crenenp okucneHus. OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE peakiui. HaxoxneHnne kKodQpuIueHToB
B OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUSIX. MeToabl JIEKTPOHHOIO U 3JIEKTPOHHO-UOHHOTO OanaHca.
OKHCIUTEIHHO-BOCCTAHOBUTENBHbIE PEAKIIMHU C YHaCTHEM COEMHEHUH Maprasia, XpoMa, a30THOM U cepHOI
KHCJIOT, NepoKkcuaa Boaopona. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKLUN JUCIPONOPLUUOHUPOBAHUS U
KOHIPONOPIMOHUPOBaHUsL. CpaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTENPHONW AKTUBHOCTH  Pa3JIM4HBIX
BeniecTB. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU C YYACTHEM OpraHMYECKUX BELIECTB.

Pan  aktuBHOCTM MetamnoB. lloHsiThe © CTaHOApTHOM  3JEKTPOJHOM  IOTEHUMAJE U
JNEKTPOABWKYIIEH cuie peakinuu. XUMHYECKHe MCTOYHHKM TOKa: TallbBAHWYECKHE 3JIEMEHTHI,
AKKyMYJSATOPBl U TOIJIMBHBIE AJIEMEHTHI. JJEKTPOJIM3 PacIsIaBOB M BOJHBIX PAaCTBOPOB 3JIEKTPOIMUTOB.
3akoHsI 31eKTpoau3a. [Ipouecchl Ha MOBEPXHOCTH KaTOAA U aHOAA.

Kommnekcubie coennnenns. OCHOBHbBIE onpeeneHus. Knaccudukanusi KOMIUIEKCHBIX COSAMHEHHH.
OCHOBBI HOMEHKJIATYyphl KOMIUIEKCHBIX COCIMHEHUH. XMMHYECKasl CBS3b B KOMIUIEKCHBIX COCAMHEHMSX.
M30oMepusi KOMIUIEKCHBIX COEIMHEHUN. XHUMHUYECKHUE CBOMCTBA KOMIUIEKCHBIX COETMHEHUH.

I'eneTndeckast CBA3b OCHOBHBIX KJIACCOB OPTaHUYECKUX M HEOPTaHUMYECKUX COCTUHEHHH.

OcHOBBI KOJNJIOMAHOW XuMUH. ['OMOreHHele W reTeporeHHsle cuctembl. ®Daspl. JucnepcHble
cuctembl. Kommoniabsie pacTBOPHI.

IIpaktuueckas padora 1. CKOpOCTh XMMUYECKOH peakLuHy.

[IpakTrueckas padora 2. XuMHYECKOE paBHOBECHE.

Kontponpnas pabora Ne 2. OCHOBHbIE 3aKOHOMEPHOCTH IPOTEKAaHUS XUMHUYECKHUX PEaKIUi u
COCTOSIHHE BEIIECTBA

Tema 3. Hemeraswas! (23 gyaca)

Knaccudukarus HeOpraHHYECKHUX BEMIECTB. DIEMEHTH METAJUTBl ¥ HEMETAJUIBI U UX TIOJIOKEHUE B
ITepunonnueckoii cucreme.

Bonopon. Ilomydyenue, ¢u3nveckre W XUMHAYECKHE CBOHCTBA (peakiuu C MeTalUlaMd |
HEMeTaJllIaMH, BOCCTAHOBJIEHHE OKCHIOB U coneit). ['unpunapl. ToMIMBHBIE JIEMEHTHI.

lanorensr. OOmiasi XapakTepucTHKa NOATPYyNIbl. DU3nNvecKkne CBOHCTBA MPOCTHIX BEIECTB.
3aKOHOMEPHOCTH M3MEHEHHS OKHCIUTEIbHON aKTUBHOCTH TaJOT€HOB B COOTBETCTBUHU C MX TOJOXKEHHEM B
nepuoandeckoi Tabmmue. [lopsaok BBITECHEHHS TaJOr€HOB W3 pPacTBOPOB ranoreHunoB. OcobeHHOCTH
xuMuu (ropa. XJOop — TOJIy4YeHHE B NPOMBIIUIEHHOCTH M J1a0OpaTOpuy, peakuud C MeTaulaMH M
HeMmeTauiaMu. B3auMmojielicTBie xjiopa ¢ BOAOW M pacTBopamu 1enodeil. KuciopoaHble COeIMHEHUS XJ10pa.
['umoxmopuTsl, XJI0paT W MepXJIopaThl Kak TUMUYHBIE OKuciauTenn. OCOOEHHOCTH XUMHH OpoMa M HOJA.
KauectBennas peakums Ha Wox. ['agoreHoBomOpoAbl — MOJMyYEHHE, KUCIOTHBIE M BOCCTAHOBUTEINIBHBIC
cBoiicTtBa. CosnsiHast KUCIIOTA U ee cond. KauecTBeHHbIE peakIny Ha TaJIoTeHUI-HOHBI.



OneMeHThl MOArpynnbl kuciaopoaa. OOmias xapakrepucThka noArpynmsl. dusndeckue cBoicTBa
nmpocThiX BemecTB. O30H Kak auioTporHas Momudukarus kuciaopona. Ilomydenme o3oHa. O30H Kak
okucnutenb. [lo3uTHBHAs U HeraTuBHAs PoOJb O30HA B OKpyKarouled cpeae. CpaBHEHUE CBOMICTB 030HA U
kucinopona. Boxa u nepokcun Bogoposa Kak BOJOPOAHBIE COEAWHEHMS KUCIIOpOJa — CPAaBHEHHE CBOMCTB.
[lepokcun Bogopoaa Kak OKHUCIMTENL U BoccTaHOBUTENb. Ilepokcuapl metamioB. Cepa. ANIOTPONHS CEPHI.
dusnyeckre U XMMHUYECKHE CBOMCTBAa cephbl (B3aMMOJEHCTBHE C METAJUIAMH, KHCIOPOAOM, BOAOPOIOM,
pacTBopamMH LIeNO4Yed, KUCIOoTaMHU-OKHcauTenaMu). CepoBooopon — TMOJIy4EHHE, KHCIOTHBIE U
BOCCTAaHOBUTENbHbIE cBoiicTBa. Cynb¢uabl. CepHUCTBI Ta3 KakK KUCIOTHBIM OKcui. OKUCITUTENIbHBIE U
BOCCTAHOBHUTEJIbHbIE CBOWCTBAa CEpHHUCTOro rasza. IlomydeHue cepHHMCTOro raza B IPOMBIIUIEHHOCTH H
naboparopuu. CepHucras kuciora u ee cond. Cepueiii anruapua. Cepnas kucnora. CBoiicTBa
KOHIICHTPUPOBAHHOW M pa30aBJICHHOW CEPHOU KHUCIOTHI. J[eHCTBHE KOHIICHTPUPOBAHHON CEPHOWM KUCIIOTHI
Ha caxap, MeTaljbl, HeMeTauibl, Cyiabpuusl. Tepmudeckas ycToMuMBOCTH cynb¢aToB. KauecTBeHHas
peakius Ha CEpHYIO KUCIIOTY U ee colu. ThocepHast KUCIIOTa ¥ THOCYIb(aThI.

A30T M ero coenuHEHus. DJIEMEHTBl MOArpymmnbl azora. OOmas XapaKTepUCTHKA IOATPYMIIBL.
dusnyeckue cBoiicTBa MpocThiX BemiecTB. CTpoeHne MoJeKynbl a3zora. Pu3nyeckue M XHUMHUYECKHE
cBolicTBa azora. llomyueHue a3oTa B MPOMBIIUICHHOCTH W Jaboparopuu. Hurpuapl. AMMuak — ero
rmorydeHune, GU3nIecKre U XuMIudeckne cBoicTBa. OCHOBHBIE CBOMCTBA BOJHBIX pacTBOpOB ammuaka. Comun
amMmoHus. [loBeneHue comeld aMMOHUS TIPH HarpeBaHMM. AMMHMAaK KaK BOCCTaHOBUTENb. [IpumeHeHue
ammuaka. OKCHIIBI a30Ta, UX momydeHue u cBoiictea. Oxcun azota(l). Oxucnenne
okcuna azota(ll) kuciaopogom. Jumepusamus okcuaa azora(lV). Azorucras kucnota u ee conu. Hurpurtet
KaK OKHCITUTEIN U BOCCTAHOBUTEIH. A30THAs KHCIO0Ta — (U3NUECKHE U XUMHUYECKHUE CBOMCT-

Ba, momnydeHue. OTHOLIEHHWE a30THONW KHUCIOTHI K METaulaM M HeMeTaulaM. 3aBHCUMOCTb IPOAYKTa
BOCCTAHOBJICHHS a30THOM KUCIIOTHI OT aKTUBHOCTH METajljla M KOHIEHTPAIlUN KUCIOThI. TepMudeckas
YCTOWYUBOCTb HUTPATOB.

®ochop u ero coenuuenus. Amnorpomnus gochopa. Xumudeckne cBorictBa (ocdopa (peakumu ¢
KHCJIOPOJIOM, TaJOreHaMH, MeTaJlJIaMH, CIIOKHBIMH BeIlleCTBaMU-OKUCIUTENAMHY, 11eaoyamu). [lonydenue u
npumenenue Gocdopa. @ochopubiii anruapua. OprodocopHas u MeradochopHass KUCIOTH U UX COJIH.
KauectBennass peakiuss Ha oprodocdarel. Pasznmoxkenue oprodochoproii kuciotsl. [Iupodochophas
kuciora u nupodocdarel. Dochuasl. Dochun. Xiaopuuasl Gochopa. Oxcun docdopa(lll), dochopucras
KHCJIOTA U €€ COJIN.

VYruepoa. Amnorponust yriaepona. CpaBHEHHE CTPOCHHUsS M CBOWMCTB rpadura u anMasa. DymiepeH
KaK HOBasg MOJEKyJsipHas ¢opma yriepoaa. I'padeH kak MoHOcnol rpadura. YriaepoaHble HaHOTPYOKH.
VYronb. AKTHUBUPOBaHHBIA yrojib. AacopOuma. Xumuueckue cBoictsa yris. Kapounel. ['maponus xapbuna
KaJblMs U KapOuaa amoMuHus. KapOupl mepexo HbIX METAIUIOB KaK CBEPXIPOUHbIe MaTeprabl. OKCHJIBI
yraepoga. OOpa3oBaHHE YrapHOro TIas3a HpPH HENOJHOM CrOpaHMW YIJIsl. YTOJIb M YrapHbIM ra3 Kak
BOCCTAHOBUTENH. Peakuusi yrapHoro raza c¢ paciuiaBamu Imenodedl. CuHTe3 (QOpMHATOB M OKCAlaToB.
VYraekucnslii ra3. YroiapHas KHCIOTa M ee conu. l[loBeneHWe CpeoHHMX M KHUCIBIX KapOOHATOB IIpH
HarpeBaHud. OpraHudyeckue COEAMHEHMs yriepoaa. YrieBoxoponsl. Kucimopoa- u azorconepikaiine
OpraHUYecKHe BeIECTBa.

Kpemnmnii. CBoiicTBa mpocToro BemecTBa. Peaknnun ¢ XJI0poM, KHCIOPOAOM, paCTBOPAMH IIETIOUEH.
Oxcup kpeMHHS B IpUpoe U TexHuke. KpemMHueBbIe KHCIOTH U UX conu. ['uaponus cunukaroB. Cruian —
BOJIOPOJHOE COEAMHEHNE KPEMHHUSI.

[Ipaktnueckas padota 3. [lomyuenue Bogoposa.

[paktrdeckas padota 4. [lomyueHne XJI0POBOIOPOAA U COJITHONW KUCTIOTHI.

[Ipaktrnueckas padota 5. [lonyueHne amMmMuaka 1 U3y4eHHE €ro CBOWCTB.

[paktrndeckas padota 6. [lonmyueHne yriieKuciioro rasa.

[IpakTrdeckast padboTa 7. BeimoHeHNE SKCIIEPUMEHTAITBHBIX 3aJ1a4 10 TeMe «HeMmeTamby.

Kontponbnas padora Ne 3. Hemerasisl.



Tema 4. Meraaasl (24 yaca)

O6mmii 0630p 37eMEHTOB — MeTaliioB. CBOWCTBAa MPOCTBHIX BEIIECTB-METAUIOB. MeETaITMIECKUE
KpUcTaiueckue pemeTrkd. CruaBel. XapakTepuCTHKa HamOoyiee HM3BECTHBIX CIUTaBoB. [lomydeHue u
MIPUMEHEHNE METAJIIIOB.

IllenouyHble MeTaIbl — O0OMmIAs XapaKTCPUCTHKA IMOATPYIIBI, XapaKTCPHBbIC PEAKIMKU HATPUS U
kanus. CoiicTBa Imieno4HBIX MeTayuioB. llomydenuwe menouneix MertamnoB. Coma W eAkuil HaTp —
BaKHEHIIINE COeTMHEHUS HATPHSL.

Bepwinuii, Marauii, 1menoYHO3eMeNbHBIC METAIUTBl. MarHuil U KaJblui, UX 00Inas XapaKTepUCTHKA
Ha ocHOBe nojoxkeHus B llepumonunueckoit cucreme snementoB JI. M. MeHneneeBa U CTpoeHHUs] aTOMOB.
[Momyuenue, ¢Gu3MUecKre W XUMUYCCKHE CBOWCTBA, MPUMCHCHHME MArHUs, KAJIbLUS U HMX COCIUHCHHIA
Am¢oTepHOCTh OKCHIAA U TUApPOKcHAa Oepuuins. JKecTKOCTh BOABI M CIOCOOBI ee ycTpaneHus. Oxpacka
TJIAMEHHU COJISIMU IIENOYHBIX U IET0YHO3EMENBHBIX METAJLIOB.

Anromunuii. PactipoctpaneHHOCTh B mpupoze, pusndeckue 1 XUMHYECKHE CBOMCTBa (OTHOIICHUE K
KHCIIOPOTy, TaJloTeHaM, pacTBOpaM KHCIOT U Imenoded, amromorepmusi). AMGOTEpHOCTh OKCHAa U
ruapokcunaa amomMuausd. Comm amomurms. [lodHOE pasiokeHHe BOAOW COJNICH aTlOMHHHS CO CIaOBIMHU
JBYXOCHOBHBIMH KHCJIOTaMHU. AJIIOMHHATBI B TBEPJAOM BHUAEC M B pacTBope. [IpuMeHeHUE aTIOMUHUSL.
CoenrHeHUS aMOMUHUS B HU3IIUX CTETICHSIX OKHCIICHHS.

OnoBo u ceuHen. Dusnveckne W XUMUYECKHE CBOWMCTBA (PEaKIMH C KUCIOPOAOM, KHUCIOTaMH),
npumenenue. Comu onoa(ll) n ceuama(ll). CBUHIOBEII aKKyMyJIATOP.

Mertamnsl no60yHBIX oArpynn. OcoOEHHOCTH CTPOCHHUS aTOMOB ITEPEXOIHBIX METAJLIOB.

Xpom. Ousznyueckue CBOMCTBA, XMMHUUYECKUE CBOMCTBA (OTHOIICHHE K BOJSHOMY Mapy, KHCIOPOAY,
XJIOpY, pacTBOpaM KHCJOT). VI3MeHeHHe OKHCIHUTEIhHO-BOCCTAHOBUTENBHBIX W KHCIOTHO-OCHOBHBIX
CBOWCTB OKCHJIOB M THIPOKCHJOB XpOMa C POCTOM CTENEHU OKHCICHUS. AM(OTEpHBIE CBOHCTBAa OKCHIA U
ruapokcuga xpoma(lll). Oxucnenne comeit xpoma(Ill) B xpomatsl. B3aumHble nepexonpl XpOMaToB U
JTUXPOMATOB. XPOMATHI U TUXPOMATHI KAK OKHCITUTEIIH.

Mapranen, — ¢u3nveckue ¥ XMMUYECKHE CBOWCTBA (OTHOLICHUE K KUCIIOPOIY, XJIOpPY, pacTBopam
kucnot). Oxcun mapranna(lV) kak okuciurens w Karamm3aTop. [lepmaHraHar kamms Kak OKHCIHTENb.
Manranat(VI) xanus u ero cBoiicTsa.

Keneso. Haxoxnenue B mpupozae. 3HaueHHE >kene3a JUIsl OpraHuzMa denoBeka. duznueckue
cBoiicTBa xene3a. CIutaBhl JKenesa ¢ yriiepo oM. XUMUYeCKre CBOWCTBA JKeJle3a (B3auMOAeHCTBUE C KHC-
JIOPOJIOM, XJIOPOM, CEpOM, yIJieM, KHCJIOTaMH, pacTBopamu cosieil). CpaBHEHHE KHCJIOTHO-OCHOBHBIX H
OKHUCIIUTEIIbHO-BOCCTAHOBUTENLHBIX CBOUCTB ruapokcuaa xenesa(ll) u runpokcuna xeneza(Ill). Co-
mu xeneza(ll) m xemeza(lll). Meroner mepeBoma comeir skene3a(ll) B comm skenmesa(Ill) m oOparHo.
OxucnurenpHbIe CBOMCTBA coenuHennid skene3a(lll) B peakiusx ¢ BOCCTAHOBUTEISIMU (MOIUIOM, MEIBIO).
nannmHbIe KOMIUTEKCHI Jkene3a. KauecTBennble peakiun Ha HOHBI xene3a(ll) u (I11).

Mens. Haxoxzaenme B mpupojae. Pusmueckne M XUMHUYECKHE CBOWCTBA (B3aUMOJICHCTBHE C
KHCJIOPOJIOM, XJIOPOM, cepol, kuciaotamu-okucnutensimu). Comu meau(Il). Meansiii kynopoc. AMMuakaThbl
menu(l) u meau(1l). [omyaenue okcuna meau(l) BoccranoBinerneM rugpokcuaa meau(1l) rmoko3oit.

Cepebpo. ®usndeckne U XUMHUYECKUE CBOWCTBA (B3aMMOJICHCTBHE C CEPOM, XJIOPOM, KHCIOTaMH-
okuciutensiMu). OcaxIeHue OKCuaa cepedpa NpW NEHCTBHHM MIENIOYM Ha COJM cepedpa. AMMEaKaThl
cepeOpa kak okuciuTeny. KauecTBeHHas peakius Ha HOHBI cepedpa.

3omoT0. PM3WYECKUEe W XUMHUYECKHAE CBOMCTBA (B3aMMOJICHCTBHE C XJIOPOM, «IIAPCKOU BOIKOW».
CrniocoOBslI BEIIENICHHS 30J10Ta U3 30JI0TOHOCHOH MOPOJIBI.

Huak. Ousnueckrne U XMMUYECKHE CBOMCTBA (B3aUMOJIEIICTBHE C raloreéHaMH, KUCIOPOIOM, CEpPOH,
pacTBOpaMu KHCIIOT U mienoveii). AM(OTepHOCTh OKCHJIA ¥ TUAPOKCHIA IIHKA.

PryTs. IIpencraBineHue o CBOMCTBAaX PTYTU U €€ COEAMHEHUSIX.

IIpakTudeckas padota 8. [lomyuenne roppkoii conn (CEMUBOAHOTO Cynb(ara Maraus).

IIpakTudeckas pabdora 9. [lomyueHne aaTrOMOKaINEBBIX KBACIOB.



IIpakTudeckas paborta 10. BeimoigHeHne SKCIeprMEHTANBHBIX 33/1a4 M0 TeMe «MeTauibl TIIaBHBIX
MOATPYTIID.

[TpakTuueckas padora 11. [omyuenue MmeaqHOTO Kynopoca.

IIpakTudeckas padora 12. [lomrydenue xene3HOro Kynopoca.

[IpakTrueckas padota 13. BeimosHeHHE 3KCIIEPUMEHTAIBHBIX 33j1ad 10 TeMe «MeTamibl TOOOYHBIX
MOATPYIII.

Konrtponbrast padora Ne 4. MeTainibl.

Tema 5. Xumudeckast TexHoaorusi (7 4acoB)

OCHOBHBIE TPHUHLUIBI XUMHUYECKON TeXHOJOTUH. [IpoM3BOJICTBO CEpHOW KHCIOTHI KOHTAKTHBIM
cnocoboM. Xumm3M mpouecca. Cplpbe IUIsi HMPOM3BOACTBA CEPHOM KHUCIOTHL. TEXHOJOTHMYecKas cxema
Tporiecca, MPOIECCH U alapaThl.

IIpousBoacTBO aMMuaka. XuMu3M mnpouecca. OnpeeneHue ONTUMANbHBIX YCIOBUH IMpPOBEIEHUS
peakuu. [IpHHIN TUPKYISIIIANA ¥ €T0 pean3allis B TEXHOJIOTHIECKOH cXxeMe.

Meramnyprus. YepHast meramryprus. JloMeHHBII Tporiecc (ChIpbe, YCTPOWCTBO JOMEHHOH MEYH,
XHMU3M Tporiecca). [Ipou3BoACTBO cTay B KHCIOPOJAHOM KOHBEPTEPE U B AIIEKTPOIIEeYax.

Oprannueckuil cuHTe3. CHHTE3bl Ha OCHOBE CUHTE3-Tasza. IIpom3BOICTBO MeTaHosa. DKOJIOTHUS U
po0JieMa OXpaHbl OKPYKAIOIIEH cpebl. 3elieHass XUMUsl.

Tema 6. Xumusi B ObITY U Ha ciry:k0e odmecTBa (13 yacos)

Xumust iy, JKupel, Oenku, YrieBoApl, BUTaMUHBI. [lumieBbie n00aBKM, MX KiacCH(UKAIIHS.
3amnpelieHHbIe U pa3pelleHHble MUIEeBbe 100aBKu. JlekapcTBeHHbIe cpeacTBa. Kpacku 1 MUrMEHTHI.
[Mpunnunel okpamuBaHus TKaHed. Xumusi B crpoutenbcTBe. Llement, OetoH. CTekiio M KepaMmuKa.
TpaauoHHbIE U COBpEMEHHBIE KepaMuueckrue MaTepuaibl. CBepXmpoBosias kepaMuka. beitoBas
xumust. OTOeTMBaloIe CPEeNCTBA. XUMHUS B CEIIbCKOM X03sicTBe. HCeKTHUIMAbI u ecTunuasl. Cpencrea
3alIUThl pacTeHUI. PenenneHTsl.

Oco0eHHOCTH COBpEMEHHOW Haykdh. Meromonorus HaydHoro mcciemoBanus. [Ipodeccus xummka.
Matemaruyeckas xumus. [louck xumuueckor nHpopmanuu. PaboTa ¢ 6azamu JaHHBIX.

[Mpaktudeckas padora 14. Kpamenue TkaHei.

IIpaktuueckas padora 15. OnpeneneHne MUHEPATIbHBIX YAOOPEHUH.

KontponbHas pabota Ne 5. MiToroBast KOHTpoJsibHas pabora.

Y4eOHo-TeMaTHYeCKMil IJIaH

B mom uucne
Homep Konuuecmeo
Tema npakmuieckue | KOHMpPOIbHble
membl yacos
pabomul pabomul
1 Crpoenune atoMa. XMMHUYECKas CBA3b 8 0 1
OcHOBHbBIE 3aKOHOMEPHOCTH
2 IIPOTEKAHNS XUMUUYECKUX PEAKLIIUN U 27 2 1
COCTOSIHUE BEIIeCTBA
3 Hemerainsl 23 5 1
4 Merannbl 24 6 1
5 XuMHuUecKasi TEXHOJIOTUS 7 0 0
6 Xumusi B ObITY U Ha cilyk0e o01iecTBa 13 2 1
HUTOI'O: 102 15 5




TEMATHUYECKOE INTAHUPOBAHUE
11 KJIACC (npo¢unabHbIii ypOBEHB)

(3 u B HEepemo, Bcero 102 u)

Pasznen nporpammsl,

Tema ypoka
KOJIMYECTBO YacOB

Koi-Bo
JacoB

|. CTtpoenue aTtoma. WHCTpyKTaX 10 TEXHUKE OE30MAaCHOCTH. SIBIeHHE
Xumn4yeckasi cBsidb (8 u). paIOaKTUBHOCTH.

DJeKTpoH B aToMe. Jlyalln3m XapakTepUCTUK AIEKTPOHA.

BHCKTpOHHBIC 000JI0UKHU MHOT'O3JICKTPOHHBIX 4aTOMOB.

DJIeKTPOHHBIE KOH(PHUTYypaIlMi aTOMOB.

KoBajieHTHas CBA3b U CTPOEHUE MOJIEKYIL.

CtpoeHue TBepIbIX Tell.

MeKMOJIEKYJISIpHBIE B3AUMOJACHCTBHUSL.

Kontponbnas padora Ne 1. Ctpoenue atoma.
XUMHYECKas CBS3b.

A R e

Il. OcHoBHBIE o .
Tennooii 3pdext xumudeckux peakiuii. 3akoH I 'ecca.

[HEN

KOHOMEPHOCTH =
3aKOHOMEPHOC OuTponus. Bropoil 3aKOH TEpMOJUHAMUKH.

[EEN

NPOTEeKAHUA XHMHYECCKHUX

N Oueprus [ m66ca 1 KpUTEpUH CaMOIIPOU3BOIHHOCTH
peakumi 4 COCTOSHUE

XUMHUYECKUX pEaKIUii

[EEN

Bewecrsa (27 4). Pemenune 3a1a4 1o TepMOXMMUYECKUM YPABHEHUSAM.

CKOpPOCTh XMMUUYECKON PeaKuu. 3aKOH JEHCTBYIOLIUX Macc

3aBUCUMOCTH CKOPOCTH PEAKIIUHN OT TEMIIEPATYPHI

Karanus. Katanuzatopsl.

[Mpaktudeckas padora 1. CKOPOCTh XUMUYECKOH PEaKIIUH.

XHUMHYECKOS paBHOBECHE. Koncranra paBHOBECHA.

HNonnoe npousBeaeHue Boabl. BonopoaHslil mokasaresns

XuMHYEeCKOe paBHOBECUE B pacTBOpax.

[IpakTrueckas padora 2. XuMHYECKOE paBHOBECHE.

Kucnotsr 1 ocHoBanwmst mo Appenunycy, bpéucreny u JIproucy.

OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHEIC pCaKknuu.

OKHCIHUTENBEHO-BOCCTAHOBUTENIBHBIE PEAKIIUHU C YIACTHEM
COEJIMHEHUI MapraHia, Xxpoma.

N e I I I I I I

OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHEIC p€aKknuu ¢ y4aCTueM
a30THOU U CepHOfI KHCJIOT, IICPOKCHUIa BOAOPOAA.

CpaBHCHI/Ie OKHUCJIUTEIIFHO-BOCCTAHOBUTEILHOM aKTUBHOCTH
Ppa3JINYHbIX BCUICCTB.

OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHEIC p€aKknonu ¢ y4aCTueM
OpTraHNYCCKUX BCHICCTB.

[ToHsATHE O CTAHTAPTHOM BJICKTPOJTHOM MOTEHIIUAIE U
IICKTPOABIKYIICH CHIIC PEaKIInH.

CocraBneHue ypaBHEHUH IEKTPOIN3a PACIIaBOB U
pPacTBOPOB.

KomMmiuiekcHbie COCINHCHMUA.

XHUMHYECKHUE CBOMCTBA KOMIUIEKCHBIX COEINMHEHUI.

['eneTnueckas cBsI3b OCHOBHBIX KJIACCOB HEOPTaHUUECKHUX
COEIUHEHUN.

FeHeTI/I‘IeCKaH CBs3b OCHOBHBIX KJIACCOB OpFaHI/I‘IeCKHX
COEIUHEHUH.

OCHOBBI KOJUIOUIHOA XUMHUH.

O6o6matomee moBTOpeHHe 1o Teme: «TeopeTndeckue




OCHOBBI XUMHUN)»

Kontponsnas padora Ne 2. OCHOBHBIE 3aKOHOMEPHOCTH
IPOTEKaHUs XUMUYECKUX PEaKLUi U COCTOSHUE
BEILIECTBA.

I1l. HemeTamasr (23 4).

Knaccudukanms npoctsix BemecTB. Bogopon

I[Ipaktnueckas pabora 3. [Tonydenue Bogopona.

I"anorensr.

COCI[I/IHGHI/DI C MOJIOKUTEIBLHOMN CTEIICHBIO OKUCICHUS
TaJIOTCHOB.

I

[Ipaktrueckass pabdora 4. Ilomydenume XiopoBoiopoda W
COJISTHOM KHCIIOTHI.

[EEN

DIEMEHTBI nmoArpynIbl KUCJI0pOoaa.

IMepokcu BOAOPOJIA U €T0 MTPOU3BOTHBIC

CoennHeHuUs cepsl

CepHblii aHTUAPUI U CEPHAS KUCIOTA

Pemenne 3aa4 U BBIIIOJTHCHHC pra)KHeHI/Iﬁ

DJeMeHTHI IOArPYIIIBI a30Ta

AMMMaK ¥ COIH aMMOHHS

Oxcuasl a30T1a.

A30THas KHCIIOTa U HUTpPAThI

IIpakTnueckas pabora 5. IlomyyeHne ammuaka U H3ydeHHE
€ro CBOMCTB.

RiRRPrRPRP PR Rk -

Coenunenus pochopa

Heoprannueckue coenuHeHUs yriaepoa.

[IpakTrueckas padora 6. [lonydenne yriekucioro rasa.

Opranndeckre CoeIMHEHUs yriaepoa.

CoenuHeHus: KpeMHUSA

O6ob6matomee moBTOpeHHe N0 Teme: «Hemeramibny

[IpakTrueckas pabota 7. BhImosHEHHE 3KCIEPUMEHTATIBHBIX
3aaa4 1o teme «HemeTas.

RiRRPRP PR -

KonTponbnast padorta Ne 3. Hemeraisl

V. Metanibi (24 4).

CBoiicTBa ¥ METO/IBI MTOTyYeHUs MeTaTOB. CIIIaBbI.

061118_5{ XApPAKTCPUCTHUKA HICTIOYHBIX MCTAJIJIOB.

OO0mast xapakTeprcTuka 31eMeHToB I rpymisr.

Marsuii U Kajablui.

KecTkocTh BOABI U CITOCOOBI €€ yCTpaHEeHHUS.

[Mpaktudeckass pabora 8. [lomydeHue TOpHKOH conu
(cemuBOmHOTO Cynb(]ara Maraus).

RPN R R

CoennHeHNs aTIOMUHUSL.

[IpakTnueckass pabora 9. IlomyueHuwe aNMFOMOKaIHEBBIX
KBAaCIIOB.

OJI0BO U CBUHEIL.

Pemenue 3aga4 U BBIIIOJJHCHHEC ynpamHeHI/Iﬁ

IIpakTrueckas padora 10. BeinogHeHHEe 3KCIIEPUMEHTATBHBIX
3a7a4 1Mo TeMe «MeTasuTbl TIaBHBIX MOArPYTII».

=

O6H.[a§[ XapaKTCpUCTHKA MEPEXOJHBIX MCTAJIJIOB.

CoenuHeHus XpoMa.

Mapranen

Kenes3o u ero coequHeHNs.

Menb.

L]
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Cepebpo. 3omoTO.

[usk. PTyTh.

[TpakTuueckas padora 11. [Tomyuenue MmeagHOTO Kynopoca.

[IpakTuueckas padora 12. [lomyueHue xkene3HOro Kyrnopoca.

Pemienue 3a1a4 ¥ BRINOTHEHUE YIPAXKHEHHUM

[IpakTuueckas padora 13. BeIOIHEHNE 3KCIEPUMEHTATBHBIX
3a7a4 1Mo TeMe «MeTauibl MOOOYHBIX MOTPYIII».

RiRRP PR

O6o0bmaroiee TOBTOPEHUE 1O TeMe «MeTauTb)

Kontposbnas pabora Ne 4. Mertasuibl.

-

V. XuMnueckas
TexHoJiorusa (7 4).

Hay4Hble IpUHIHITBI OPraHU3aUU XUMHIESCKOTO
MIPOM3BOJICTBA

[EEN

[Ipou3BoACTBO CEPHOM KUCIOTHI

[TpousBoacTBO amMMuaKa

[Ipou3BoACTBO YyryHa

HpOI/I3BOI[CTBO CcTaJii

[TpoMBbITIUIEHHBIN OpraHUYECKU CUHTE3

XUMHYeCKOe 3arps3HeHNE OKpY KalolIel cpebl.

VI. Xumus B ObITY M Ha
cayxoe oomecrna (13 u).

XUMHSA ITUIIA

JlexapcTBeHHBIE CpelCcTBA

Kocmernueckue n mapdromepHsle cpeactBa. beToBast XuMus

[IurMeHTHI U Kpacku

[Mpaktuueckas padora 14. Kpamenune TkaHei.

XuMHs B CTPOUTENBCTBE.

XHUMHSA B CEJILCKOM XO03IHCTBE

[Mpaktuueckass pabora 15. Omnpexpenenue MHHEPAIbHBIX
ynoOpeHuii.

A I I L I I IR

Heoprannueckue MaTepuasl

Oco0eHHOCTH COBPEMEHHOM Hayku. MeTo10J10T sl HayYHOTO
nccienoBanns. MIcTouHUKY XUMIYeCKOH nH(OpMaITuu

Ob6o6maromee nosropenue 3a kype 11 kimacca

[ToaroTroBKa K UTOrOBO¥M KOHTPOJIBHO# padoTe.

[EEN

Kontponbnas padota Ne 5. ItoroBasi KOHTpOJIbHAS
pabora.

( )
Vy JOKYMEHT MoAnmMcAH
1} JJIEKTPOHHOW NOANNCbIO
Ceptnoukat: 4555759F2A5D18CD97D220C608820BE49C89D320
Bnageneu: MypbiwknHa EneHa BagumoBsHa
Hencreutenen: ¢ 15.09.2021 po 15.12.2022
. J
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