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IHosicHuTeIbHASA 3aIUCKA

PabGowas mporpamma  o0mieoOpa3oBaTenbHONM  y4eOHOM — MUCHMIUIMHBI  «XHMHSDY
IOpeJHa3HayeHa sl HW3YYeHHs XMMHUHM B TIpeJeliaXx OCBOCHHUSA NPOTPaMMBbl  MOATOTOBKU
CIIELUATICTOB CPEAHEro 3BEHA Ha 0a3e OCHOBHOT'O O0IEro oOpa3oBaHMUs.

Pabouas mnporpamma pazpaboraHa Ha ocHoBe TpeboBanuii ®I'OC cpennero oOiero
00pa3oBaHus, MPEIbIBIAEMBIX K CTPYKTYpE, COACPKAHUIO M pe3yabTaTaM OCBOCHHS YueOHOM
IUCUUIUINHBL «XHUMHUSD», B COOTBETCTBUM C PekoMeHmanusMu IO OpraHu3aluy TOJTyYeHHS
cpeaHero oOmiero oOpa3oBaHUs B MpeAerax OCBOCHHS O0Opa30BaTENbHBIX MPOTPAMM CPEIHETO
npoeccuoHaTbHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIEero 00pa3oBaHus ¢ y4eTOM TpeOOoBaHHN
(benepanbHBIX TOCYIApPCTBEHHBIX 00pa30oBaTEIbHBIX CTAHJAPTOB M IOJIydaeMOW Hpodeccuu Win
CIEUUANTBHOCTA  CPEAHEro  NpodeccHoHaNbHOro  obOpasoBaHus  (muceMo  [lemaprameHTa
roCyJIapCTBEHHOH MOJIUTUKU B cpepe moAroToBku padounx xaapos u JI1O Munobpuayku Poccun
ot 17.03.2015 Ne 06-259).

Copnepxxanue pabGoueil mporpamMmbl «XUMHs» HAlpaBI€HO HA JOCTHKCHHE CIICAYIOIIUX
neJiei:

* (opMupoBaHue y OOYdYaIOUIMXCSl YMEHHs OIICHMBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHMS IS
KaX/I0TO YEJIOBEKa,;

* popMHpOBaHKE Y 00YYAIOUIUXCS LETOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHHU B CO3/IaHUH
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KAapTHHBI MHpA; YMEHUS OOBSICHITH OOBEKTHI M IPOLECCHI
OKpYXKaIOILEH NEHCTBUTEILHOCTH: IIPUPOJHOM, COLMAIBHOM, KYJIbTYPHOU, TEXHUYECKON Cpedbl, —
WCTIOJIB3YS TSl 3TOTO XMMHUYECKHE 3HAHUS;

* pa3BuTHE y OOyd4aromuxcs yMEHHUIl pa3nuyarh (akThl W OLEHKH, CPABHHUBATH OIICHOYHBIC
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMHU OLICHOK U CBS3b KPUTEPUEB C OMPEICICHHON CHCTEMOM
LEHHOCTEH, (GOPMYIUPOBATH 1 0OOCHOBBIBATH COOCTBEHHYIO TO3HIIUIO;

* mnpuoOpereHHe OOydYalOUIMMHCA OIBITA PAa3HOOOPA3HOM  JEATENBHOCTH, TIO3HAHUS U
CaMOIIO3HAHUS; KJIIOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIBbHOE 3HAUYCHUE VIS PA3UYHBIX BHJIOB
JEATeNbHOCTH (HaBBIKOB PELICHHs MPOOJieM, PUHATHS PEIICHHUH, MONCKa, aHanu3a U 00paboTKH
uHpOpMalUY, KOMMYHUKAaTHBHBIX HaBBIKOB, HABBIKOB M3MEPEHHN, COTPYIHHUECTBA, OE30M1aCHOTO
oOpaleHus ¢ BeleCTBAMHU B IIOBCEIHEBHOM KU3HN).

B pabouyio mporpammy BKIIOUEHO COJIEpXKaHHME, HAINpaBlieHHOE Ha (OPMHPOBAHUE Y
CTY/IEHTOB KOMIIETEHIINH, HEOOXOAUMBIX Ul KaYeCTBEHHOTO OCBOEHHS MPOTpaMMbl HOATOTOBKU
CIELMAIMCTOB CPEAHEro 3BeHa Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHUs C MOJYYCHUEM CPEIHETO
oOrmiero oOpa3oBaHUsL.

Paboyas mporpamma yd4eOHON JUCHUTUIMHBI «XUMUSD BKIIOYACT B CEOSL:
y4eOHBI MaTepHaj, MOCIeI0BaTeIbHOCTh €r0 HW3YUeHHs, pacmpeleleHre y4eOHBIX 4YacoB,
TEMaTUKy pedepaToB, BHIBl CAMOCTOSITENbHBIX pPabOT, YYWUTHIBasg CHENM(UKY OCBanBaeMON
CIELUANTBHOCTH.



OBIIASI XAPAKTEPUCTUKA YYEFHOM JUCIHUATIJIMHBI «XUMMUSI»

XuMUST — 3TO HayKa O BEIIECTBaX, UX COCTaBE U CTPOCHUH, CBOMCTBAX U NMPEBPAIICHUSX,
3HAYCHUU XHMHMYECKHX BEIIECTB, MaTEpUAIIOB W IPOLECCOB B MPAKTUUYECKON AEATEIbHOCTH
YeJIoBeKa.

Copnepxxanue 001e00pa3oBaTeIbHON yueOHON MUCHMIUIMHBI «XHMHS» HANpaBIeHO Ha
yCBOEHHE 00yYarOIUMUCS OCHOBHBIX MOHSATHH, 3aKOHOB M TEOPUN XUMHH; OBJIAJICHUE YMEHUAMHU
HaOJII0/1aTh XUMUYECKUE SBIICHHS, POBOJAUTh XUMUYECKUN SKCIIEPUMEHT, MPOU3BOJIUTH PACUEThI
Ha OCHOBE XUMUYECKUX (DOPMYJI BEIIECTB M YPABHEHUN XUMUYECKUX PEAKLINH.

B npouecce nzyueHus XuMum y 00y4aromuxcsi pa3BUBaIOTCs M03HABATEIbHBIE HHTEPECH] U
MHTEJUIEKTYaJbHBIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEILHOM MPHOOPETEHUS 3HAHUM 1O
XMMUHU B COOTBETCTBHH C BO3HMKAIOUIUMH KHU3HEHHBIMU IPoOJIeMaMu, BOCHHUTHIBACTCS OepexHoe
OTHOIICHHS K MPUPOJIE, TOHUMAHUE 3I0POBOTO 00pa3a KU3HH, HEOOXOTUMOCTH MPEIYIPEKICHHS
ABJICHUM, HAHOCSIIUX Bpel 3J0pPOBBI0 M OKpyxaromieid cperne. OHM OCBaMBAaOT IPHEMBI
IpPaMOTHOTO, 6€30IaCHOTO MCIOJIb30BAHUS XUMHUECKUX BEIIECTB U MaTepHalIOB, IPUMEHSIEMbIX B
OBITY, CEIbCKOM XO3SHCTBE U HAa IPOU3BOJICTBE.

[Ipu cTpyKTYpHpOBaHUU COJEpKaHUS OOIIe00pa3oBaTeIbHON y4eOHOW MUCIUTUIMHBI IS
npodecCHOHANBHBIX ~ 00pa30BaTEeNbHBIX  OpraHU3alMii, peaJu3yloUMX  00pa3oBaTeIbHYIO
IporpaMMmy CpeaHero oomiero oOpa3oBaHMsS B Ipelesiax OCBOCHHS IPOrpaMMbl HOATOTOBKU
CIIELHATNCTOB CPEJHEr0 3BeHa Ha 0a3e OCHOBHOrO o0O0IIero oOpa3oBaHUs, Y4YUTHIBAIACh
O0OBEKTHBHAS PEAJbHOCTh — HEOOIBUION 00bEM YacoB, OTIHYILIEHHBIX HAa H3YyYEHHE XUMUU U
CTpEeMJICHHE MaKCHUMAaJlbHO COOTBETCTBOBaTh UJAEAM pa3BHuBamomero ooOydenus. [lostomy
TEOPETHUYECKHE BOTPOCHI MAKCHMAJIBHO CMEILEHBI K Hayally W3Y4YEeHUS! AUCIHUIUTUHBI C TEM YTOOBI
nocienyomuil pakTudeckuii MaTepuall pacCMaTpPUBAJICS HA OCHOBE M3YYEHHBIX TEOPHIA.
Peanu3anust NeAyKTHBHOTO TOAXOJa K M3YUYEHHUIO XHMHU CIIOCOOCTBYET Pa3BUTHIO TaKHX
JIOTMYECKUX OTIepalvii MBIIUICHUS, KaK aHaJlu3 M CUHTe3, 0000IIeHHe W KOHKpeTH3alus,
CpaBHEHHE U aHAJOTHsI, CUCTEMaTHU3alus U Kiaccu(uKauus u Jip.

N3yuenne XumMu# B NMpo(ecCHOHATBHBIX 00pa30BaTeIbHBIX OPraHU3aIMIX, PEATU3YIOIINUX
00pa3oBaTeNbHYI0 IPOTPaMMy CpeIHEro oouiero oopa3oBaHus B Mpenesax OCBOSHUS MPOrpaMMBbl
MOJTOTOBKH CIIEUAIMCTOB CPEIHEro 3BeHa Ha 06a3e OCHOBHOTO 00MIero o0pa3oBaHus, HIMEET CBOU
0COOEHHOCTH B 3aBHCUMOCTHU OT MpOoduist npodeccuoHaIbHOro 00pa3oBaHus. DTO BBIPAXKAETCs B
COJepKaHUU OOyueHHs, KOJMYECTBE YAaCOB, BBIACIAEMBIX HA H3YUYE€HHE OTHAENbHBIX TEM
IIPOTrpaMMbl, IITyOWHE MX OCBOEHUS 00YJalOUIMMHUCS, 00BbeMe U XapakTepe MPAaKTHUECKUX 3aHATUH,
BUJIAX BHEAYIUTOPHON CAMOCTOSITEILHON pabOTHI CTYIEHTOB.

Crnenuduka U3y4eHus: XMMHU MPH OBIAJCHUH CIEHUATBHOCTAMU TEXHUYECKOTO MPOQHIIs
OoTpakeHa B Kaxaod Teme pasgena «CoxpepkaHue yueOHOM IUCHMIUIMHBDY B pyOpHKe
«[IpopunbHble M NPO(PECCHOHANBHO 3HAYMMBIE DJIEMEHTHI COACPKAHUM». OTOT KOMIIOHEHT
peanu3yercsi NpH HMHIUBUAYaTbHOH CaMOCTOSITENbHOM paboTe oOyyaromuxcs (HanucaHUH
pedeparoB, MOATOTOBKE COOOIEHHH, 3aIIUTE MPOEKTOB), B MpoIecce YIEOHON AEATEIbHOCTH MO
PYKOBOJICTBOM TIpenoAaBatresis (BBIMOJHEHMM XHUMHYECKOTO 3KCIEpUMEHTa - J1abopaTOpHBIX
OTIBITOB M MPAKTUYECKUX pabOT, pelieHUH MPAKTUKO-OPUEHTHPOBAHHBIX PACUCTHBIX 33134 U T. [I.).

B mpouecce n3yueHUs: XUMHUU TEOPETHUUECKUE CBEACHUS JIOTOJHSAIOTCS JIEMOHCTPAIMSIMHY,
7a00OpaTOPHBIMH  ONBITAMH M TNPAKTHUYECKUMH 3aHATUSAMHU. 3HAYUTEIBHOE MECTO OTBOIHUTCS
XUMUYECKOMY JKCIepuMeHTy. OH OTKpBIBa€T BO3MOXKHOCTH ()OPMHUPOBATH Yy OOYYarOUIUXCS
CrelMalbHbIe TPeAMETHbIE YMEHUs: paboTaTh ¢ BEIIECTBAMH, BBIIOJIHATH MPOCThIE XMMHUYECKHE
OMBITHI, Y4YUTh OE30MACHOMY U OKOJIOTUYECKH TPaMOTHOMY OOpAIlEeHHIO C BEIIECTBAMH,
MaTepHaaMH 1 IpolieccaMy B OBITY M Ha IPOU3BO/ICTBE.

B mpornecce u3yueHus XUMHM BaXXHO (OPMHPOBATH MHPOPMALMOHHYIO KOMIETEHTHOCTh
oOyvaromuxcs. IlosToMy 1mpu  opraHu3alMd  CaMOCTOATENBHOW  paboThl  HEOOXOIMMO
aKIEHTUPOBAaTh BHMMaHUE OOy4alOIIMXCS Ha IOUCKEe HH(POPMAlUK B CPEACTBaX MaccMmenua,
WutepHere, y4eOHOH M CHEIMAIbHON JUTEpaType C COOTBETCTBYIOIIUM O(OpMIIEHHEM U
MIPEJCTaBICHUEM PE3YJIbTaTOB.

Nzyuenne o06meoOpa3oBaTebHOW  y4eOHON — JMCHUIUIMHBI  «XHUMHUSD»  3aBEpIIACTCS
noJiBeZIcHHeM HTOroB B (opme auddepeHIUpoOBaHHOTO 3adeTa B paMKax IMPOMEKYTOUYHOH



aTTeCTallu CTYACHTOB B HNPOHCCCC OCBOCHHA NPOTrpaMMbl MOATOTOBKH CIICHUAJIMCTOB CPCAHCTO
3BEHA C MOJIyYeHUEM CPEHETO 00IIero 0opa3oBaHusl.

MECTO YUYEBHOM JUCIHATLIJIMHBI B YYEBHOM ILJIAHE
B npodeccnonanbHbIX 00pa3oBaTENbHBIX OPraHU3aMIX, PEATU3YIOMINX 00pa30BaTEIbHYIO
IporpaMMmy CpeaHero oomiero o0pa3oBaHHMs B Ipelesiax OCBOCHHS IMPOrpaMMbl MOATOTOBKU
CIELIMAINCTOB CPEJHEr0 3BeHa Ha 0a3e OCHOBHOro oOIiero oOpazoBaHUs, yueOHas AMCLUILUIMHA
«XuMHs» H3ydaeTcss B 00me00pa3oBaTeNbHOM IMKJIE YUEOHBIX MPOrpaMM MOATOTOBKU
CIELIMAINCTOB CPEAHEr0 3BeHa Ha 0a3e OCHOBHOIO 00IIero oOpa3oBaHus ¢ MOJIYYEHHEM CPEIHETO
obmiero oopazoBanus (I[TIICC3).

PE3YJbTATHI OCBOEHHUA YUESHOM JUCITATLIMHBI

OcBoeHue conepxaHusg Y4eOHON IUCHMIUIMHBI «XUMHUS», O00ECIeUMBaeT NOCTH)KEHUE
CTY/IEHTaMH CJIEIYIOIINX Pe3yJIbTaTOB:
* TUYHOCMIHBIX:
—YYBCTBO T'OPJOCTU M YBAXKEHHSI K UCTOPUU M JOCTIIKEHHUSIM OT€YECTBEHHOW XMMHUYECKOW HAayKH;
XUMUYECKH IPaMOTHOE TOBEACHUE B MPO(HECCHOHATILHON AEATEIbHOCTH U B OBITY NP 0OpaIieHuu
C XMMHYECKHMH BEUIECTBAMH, MaTepUallaMHi U IIPOLIECCaMH;
—TOTOBHOCTh K IMPOJOJDKEHHIO O0Opa3oBaHUS M TOBBIMIEHUS KBaIM(UKALIUKW B H30paHHOM
npoecCHOHATBPHON JAEATENIEHOCTH U OOBEKTHBHOE OCO3HAHUE POJIM XMMHMUYECKHX KOMIIETCHIIUN B
3TOM;
—YMEHHE HCIOJb30BaTh JOCTHXKEHHS COBPEMEHHOM XHMHYECKON HAyKu M XHUMHYECKHX
TEXHOJIOTUH JJIi TOBBIIMIEHUS] COOCTBEHHOTO WHTEIUICKTYaJlbHOTO pa3BUTHS B BBIOpaHHOM
npodeccruoHaIBHON e TENbHOCTH;
* MemanpeomMemHuoix:
—HCIOJB30BAHUE  PA3JIMYHBIX  BHUJOB  IIO3HABAaTENbHOW  JIEATEIBHOCTH M OCHOBHBIX
MHTEJUICKTYaJbHBIX ONepanuii (MOCTAaHOBKM 3aj1aud, (OpMYIMPOBAHMUSA THIOTE3, aHAIM3A W
CHHTE3a, CPaBHEHUs, 0000IIEHNUS, CHCTEMaTU3alliH, BbISIBICHUS IPUYUHHO-CIICICTBEHHBIX CBS3EH,
MOMCKA aHAJIOTOB, (POPMYIUPOBAHMS BHIBOJOB) /Ul PEIICHUS IMOCTABICHHON 3a7auul, IPUMEHEHHE
OCHOBHBIX METOJIOB MMO3HAHUA (HAOIIOACHUS, HAYYHOTO 3KCIIEPUMEHTA) ISl U3YUCHHS PA3TUYHBIX
CTOPOH XHMHUYECKUX OOBEKTOB U TMPOIECCOB, C KOTOPHIMH BO3HHKAeT HEOOXOAUMOCTh
CTaJIKUBAThCA B MpodeccnoHalbHOM chepe;
—HCIOJB30BAHUE DPA3IUYHBIX MCTOYHUKOB JUISA IMOJYYEHHS XUMHUYECKOW WH(pOpMAlWHU, YMEHHE
OLIGHUTbH €€ IOCTOBEPHOCTH JJIs IOCTHKEHHUS XOPOLINX Pe3yabTaToB B MpodeccuoHanbHoM chepe;
* npeomMemHuupix:
—c(OpPMUPOBAHHOCTH IMPEJICTABICHUA O MECTE XUMHH B COBPEMEHHON HAaydyHOW KapTHHE MHpA;
MOHWMaHHUE POJI XUMHUH B (POPMHUPOBAHUHU KPYTro30pa U (PYyHKIIMOHATIHHON T'PAaMOTHOCTH YEJIOBEKA
JUISL pELIeHUs IPAaKTUYECKUX 3a1a4;
—BJIaJICHUE OCHOBOTOJATAOIIUMH  XUMHYECKUMH  TOHSTHUSMH, TEOPHSAMH, 3aKOHAMH U
3aKOHOMEPHOCTSAMH; YBEPEHHOE I0JIb30BAHUE XUMUUECKOW TEPMUHOJIOTMEN U CUMBOJIMKOM;
—BJ1a/IeHUEe OCHOBHBIMU METO/IaMU Hay4YHOTO NO3HAHUS, UCIIOJIb3yEMBbIMU B XUMUHU:
HaOJIOIEHUEeM, OIMCAHHUEM, H3MEPEHUEM, SKCIEPUMEHTOM; yMEHHE 00pabaThiBaTh, OOBICHATH
pe3yabTaThl MPOBEICHHBIX OIBITOB M JEJaTh BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTh HMPUMEHSTH
METO/Ibl TIO3HAHUS MPH PEIICHUH MPAKTUYECKUX 3a/1a4;
—c(OpMUPOBAHHOCTh YMEHHUS JaBaTh KOJWYECTBEHHBIC OLIGHKM W TPOM3BOJUTH PacyeThl IO
XUMUYECKUM (POpMYIIaM U YPaBHEHUSIM;
—BJIaJICHUE MTPABHJIAMH TEXHUKU 0€30IaCHOCTH IPU MCIIOJIb30BAaHUH XUMUYECKUX BEIIECTB;
—c(OpPMUPOBAHHOCTh COOCTBEHHOM TO3MIMM [0 OTHOLICHHIO K XUMHUYECKOW HH(MOpMaINH,
M0JTy4aeMOil U3 pa3HbIX HCTOYHHUKOB.

COJIEPXKAHUE YUEBHOM JUCIIUILIVHBI



BBenenune
HaqubIe METOAbI ITO3HAHHA BCHICCTB U XHUMHUYCCKHUX ﬂBJIGHHfI. POJII: BKCHepI/IMeHTa nu
TCOpI/II/I B XUMHUMU. MOI[GJII/IpOBaHI/Ie XUMHUYCCKUX HpOI.[CCCOB.

1. OBIIASAA U HEOPTAHUYECKASA XUMUA

1.1.0cHOBHBIC NOHATHA W 3AKOHbI XUMHUH

OcHoBHble NOHATHA XuUMHH. BemectBo. ATom. Mouekyna. XUMHUYECKHM 3JIEMEHT.
Annorponusi. Ilpocteie M ciokHble BemiecTBa. KauecTBEHHBI W KOJMYECTBEHHBIH COCTaB
BEIIECTB. XUMHUECKUE 3HAKU U (popmynsl. OTHOCHUTENBHBIE aTOMHAsh U MOJIEKYJSIPHAsT MAacCCHI.
KonunuectBo BemecTna.

OcHoBHbIe 3aKOHBI XUMHH. CTeXuoMeTpUs. 3aKOH COXPAaHEHUS MacChl BEIIECTB. 3aKOH
IIOCTOSIHCTBA COCTaBa BEUIECTB MOJIEKYJISIPHOM CTPYKTYpPBbI. 3aKOH ABOTraipo U CIEICTBUS U3 HETO.

PacueTrHble 3a1aud Ha HAxXOXKJEHUE OTHOCHUTEIBHOM MOJIEKYJISIPHOW MAacChl, OIIPEAEICHUE
MacCOBOM JJOJIM XMMUYECKHX DJIEMEHTOB B CJIOKHOM BEILIECTBE.

JdemoncTpauuu. Moaenu aToMOB XUMHAYECKUX AJIEMEHTOB. MO MOJIEKYJ MPOCTBIX U
CIIOXHBIX BEILIECTB (IIapocTepkHEBble). Kosmekius NpoCTbIX M CIOXKHBIX BewecTB. Moaenb
MOJISIpHOTO 00beMa ra3oB. Amtotponus docdopa.

IIpo¢punbHbie 1 NpodecCHOHANBHO 3HAYMMbIE 3JIEMEHThI COiepKaHMsA. AJIOTPOIHbIE
Moau¢uKanuu yriepoaa (ammas, rpadut), Kkuciopoaa (KMCIOpOJ, 030H), ojioBa (cepoe U Oenoe
0JIOBO).

1.2.1lepuopnuecknii 3axoH u Ilepnoanyeckas cucremMa XuMH4ecKux jementos /1. U.
MenpeneeBa u CTpOeHHE aTOMa

Ilepuonnuecknii 3axkon JI. M. MengeaeeBa. Ortkpeite [l W. MenneneeBbim
[Tepuonnyeckoro 3akona. [lepuoanueckuii 3akoH B popmynuposke . 1. Menzeneesa.

[lepuonnyeckass Tabmuma XUMHYECKUX OJIEMEHTOB — Tpaduueckoe OToOpakxeHHe
NEPUOANYECKOT0 3akoHa. CTpPyKTypa MEepHOJUUYECKON TaOMuIlbl: Mepuojbl (Mayible U OOJbIINE),
rpynmnsl (TaaBHast U MOO0YHAs).

Crpoenne aroma m mnepuoanmveckuii 3axkon JI. M. MenngeneeBa. AToM — cClOXHas
yactuma. Snapo (IpOTOHBI M HEHTPOHBI) M ANEKTpoHHass obosouka. M3ortomel. CtpoeHue
SIIEKTPOHHBIX OOOJIOYEK aTOMOB 3JIEMEHTOB MajbIX MepHoaoB. (OcoOEHHOCTH CTpPOCHUs
AIIEKTPOHHBIX O000JIOUEK AaTOMOB JJIEMEHTOB OOJIBIIMX MEPUOJOB (IIEPEXOAHBIX 3JIEMEHTOB).
[Tonstue 06 opbutansx. S-, p- u d-opburanu. DIEKTPOHHBIE KOHPUTYPAIIMH aTOMOB XHMHYECKHX
JJIEMEHTOB.

CoBpemMeHnHas (GpopMyaUpOBKa MEPUOANIECKOTO 3aKOHA. 3HAUCHHE MTEPUOANYECKOTO 3aKOHA
U NEPUOJUYECKON CUCTEMbl XUMHUUYECKHUX 3ieMeHTOB [[. 1. MeHneneeBa mis pa3BUTHS HAyKU U
MIOHMMAaHMsI XUMUYECKON KapTHHBI MUpA.

Jemoncrpanuu. Pasmuunsie popmel [leproandyeckoil CUCTEMBI XMMUYECKHX 3JIEMEHTOB /.
H. Menneneesa.

IIpopuabubie H  npodeccHOHAIBLHO  3HAYUMbIE  JJIEMEHTbl  COJEpKaHUS.
PagnoaktuBHOCTE. Mcnonp3oBaHME  paguMOAaKTHBHBIX M30TONOB B  TEXHUYECKMX  LEJSIX.
PeHTreHoBcKkoe N3Iy4eHHE U €ro UCIIOJIb30BAHUE B TEXHUKE W MEIULIMHE.

1.3.CTpoeHue BemecTBa

HNonnas xumuyeckasi cBsfi3b. KaTHOHBI, MX 0Opa3oBaHHWE W3 aTOMOB B pe3ylbTaTe
mporiecca OKUCIEHHUs. AHHMOHBI, HX o0Opa3oBaHHE M3 aTOMOB B pe3ylbTaTe Ipoliecca
BoccTaHOBNEHUs. loHHasg CBs3b, Kak CBsI3b MEXAY KaTHOHAMM M AaHMOHAaMHM 3a CYeET
ANIEKTPOCTATUYECKOTO MpHUTsHKeHHs. Kitaccudukanys HOHOB: IO COCTaBY, 3HAKY 3apsijia, HATHYHIO
rupatHoi 06onouku. MonHble kpucTamumyeckue pemerkd. CBOKWCTBa BEIIECTB ¢ HOHHBIM THUIIOM
KPUCTAJUIMYECKOU PELIETKH.

KoBanenTHassi xumu4yeckass cBsA3b. MexaHu3M oOpa3oBaHUS KOBAJIECHTHOM CBS3U
(OOMEHHBI M JOHOPHO-AKIENTOPHBIN). DJIEKTPOOTPULATEIHLHOCTh. KOBalleHTHbIE MOJSApHAS U



HenoJisspHast cBsA3H. KpaTHOCTh KOBaJEHTHOM CBA3U. MOJIEKYISIpHBIE M aTOMHBIE KPUCTAJUIMUECKUE
pemerku. CBOKCTBA BELIECTB C MOJIEKYJIIPHBIMU M @TOMHBIMU KPUCTAUINYECKUMU PELIETKaAMHU.

Mera/uinyeckas cBs3b. MeTajuinyeckas KPUCTAJUIMYECKAs PEIIETKAa U METAJIMYecKas
XUMUYeCKas CBs3b. PU3NYECKuEe CBOMCTBA METAJLIOB.

ArperaTHble COCTOSIHMSI BellecCTB W BOJOPOJHasi CBsA3b. TBeproe, JXKUOKOE U
razoobpa3Hoe cocTostHMA BemiecTB. [lepexos BemiecTBa M3 OJHOTO arperaTHOTO COCTOSIHUSL B
apyroe. Bonopoanas cBsizb

Yucreie Bemecrsa U cmecH. [IoHatue o cMmecu BewecTs. ' OMOT€HHBIE U ME€TEPOrEHHBIC
cmecu. CocraB cMmeceil: oObeMHass M MaccoBas JOJM KOMIIOHEHTOB CMECH, MaccoBas OIS
[IpUMeEceH.

JucnepcHble cuctembl. [Tonarue o nucnepcHoit cucreme. JucnepcHas daza u
aucriepcuonHas cpeaa. Kimaccudukanus aucrnepcHbix cucteM. [IoHsITHE 0 KOJIIOMIHBIX CUCTEMAX.

JdeMoHcTpanuu. Mojenb KpUCTAUIMYECKOW pelIeTKH XJopujaa Harpusd. Mogenu
KPUCTANTMYECKUX pemeTok anMasza u rpaguta. [Ipubopel Ha xuakux kpucramuiax. OOpasibl
Pa3IMYHBIX AUCIIEPCHBIX CUCTEM: AMYIIbCHM, CYCIIEH3UH, a3p030Jei, renei u 3oaeil. Koarymauus.

IIpopuiabubie 1 NpodeccCHOHAIBLHO 3HAYHMMBbIE JIEMEHTHI coaepxkaHus. [loiasapHOCT
CBSI3M U NOJIApHOCTH MoJieKyibl. Konaencanus. Tekyuects. Bosronka. Kpucramnuzanus.

1.4. Bona. PacTBopbl. DJIEKTPOJIUTHYECKAS TUCCOHAIUS

Boaa. PacrBopbl. PacrBopenue. Boxa kak pacrBopurens. PacTBOpUMOCTH BEILECTB.
HacplieHHble, HEHACHIILIEHHBIE, TIEPECHIIEHHBIE PACTBOPhI. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B,
KHUJIKOCTEH M TBEPJBIX BEIIECTB OT Pa3INYHbIX (PaKTOPOB.

MaccoBas 107151 paCTBOPEHHOI'O BELIECTBA.

DJIEKTPOJIMTHYECKAS AUCCOLAALMA. ONEeKTPOJIUTEI u HEDJIEKTPOJIUTHI.
DneKTpoaUuTHYECKas qucconuanus. MexaHu3Mbl NEKTPOJIUTUYECKOW TUCCOLMALIUNY /TSl BELIECTB C
pa3IMYHBIMU THUIIAMH XHMHYECKOM CBs3u. ['mapatupoBaHHBIE M HETMAPATUPOBAHHBIE HOHBI.
CreneHp »neKTponuTHYECKOM auccoumanui. CunbHble W ciadble 37eKTposuThl. OCHOBHBIE
MIOJIOKEHUSI TEOPUM DJIEKTPOJUTHUECKOM Jucconuanuu. KuHCIoThl, OCHOBaHUS U COJM Kak
AJIEKTPOJIUTHI.

JlemoncTpanuu. PactBopuMocTs BemiecTB B Boje. CoObupaHue ra3oB METOIOM BHITECHEHHS
BOJIbl. PacTBOpeHue B BOJIe CEpHOM KUCIOTHI U cosieit amMoHust. OOpa3iibl KpUCTaUIOTMAPATOB.
HcnplTanne pacTBOPOB JIEKTPOJINTOB U HEIEKTPOJIUTOB HA MPEAMET AUCCOLUALIMH. 3aBUCUMOCTh
CTETIEHH 3JIEKTPOIUTUYECKON INCCOLMAIMM YKCYCHOW KUCIIOTHI OT pa30aBieHHs pacTBOPA.
IIpuroroBiieHue KECTKON BOABI U YCTPAaHEHUE €€ KECTKOCTU. IOHUTBI.

JlaGopatopuas padora Ne 1. Peakiiuu oOMeHa B pacTBOPax 3JIEKTPOIUTOB.

IIpoduabubie U npodeccHoOHAIBLHO 3HAYUMBbIE 3JIEMEHTHI coaep:kaHusA. PactBopeHue
Kak ¢u3nko-xummuueckuil mpouecc. TernoBbie 3ddexTsr mpu pacTBopeHuH. Kpucramioruapars.
Pemenue 3agau Ha MaccoBYIO JOJI0 PACTBOPEHHOIO BelecTBa. [IpMeHeHrne BOJbl B TEXHUYECKHUX
nessx. JKecTkocTh BOJbI M ClIOCOOBI €e yCTpaHeHUsl. MUHepaIbHbIE BOIbI.

1.5. Knaccnpukanus HeopraHnuecKuX COeJMHEHNI M UX CBOICTBA

Kucotbl n ux cBoiicrBa. KUCIOTHI Kak 3JIEKTPOIUTHI, UX KIacCU(UKAIUS IO pa3IMYHbIM
nmpu3HakaM. XHMHUYECKHE CBOMCTBA KUCJIOT B CBETE TEOPUHU IEKTPOJIUTHYECKON IUCCOLIMALMHU.
OcoOeHHOCTH B3aUMOJCUCTBUS KOHIICHTPHUPOBAHHOW CEPHOM M a30THOW KHUCIOT C METaJJIaMH.
OcHOBHBIE CTIOCOOBI TOTYYEHHS KHCIIOT.

OcHoBanusgs M HX cBoiicTBa. OCHOBaHMSA KaK 3JEKTPOJUTHI, MX KIACCU(PHUKAIUA 10
pa3IMYHBbIM INpU3HAKaM. XMMUYECKUE CBOMCTBA OCHOBAHUU B CBETE TEOPHUM NIEKTPOJIUTUYECKON
aucconuanuu. PasnoskeHre HepacTBOPUMBIX B BOJie OCHOBaHUNA. OCHOBHBIE CIOCOOBI MOJTyYECHUS
OCHOBaHUM.

Cosmm m ux cpoiictBa. Conu Kak 37eKTponuThl. COIM CpeAHME, KUCIBIE U OCHOBHBIE.
XUMHUYECKHUE CBOWCTBA COJIEH B CBETE€ TEOPHM AIIEKTPOIMTHYECKOH nuccormanuu. CrocoOsl
IIOJTY4EHUS COJICH.

I'mpponus coiien.



Oxcuabl M X cBoiicTBa. ConeobOpa3zyromue u HecosieoOpasyomue okcuabl. OCHOBHBIE,
aM(OTepHbIe U KHUCIOTHBIE OKCHUIBI. 3aBHCUMOCTh XapakTepa OKCHAA OT CTENEHH OKHCICHUS
oOpa3yroiero ero Metaa. XUMHYECKUE CBOMCTBA OKCUAOB. [lonydeHne okcuaoB.

JdeMoHcTpanuu. BsaumonelcTBue a30THOM M KOHLIEHTPUPOBAHHOM CEPHOM KHCIOT C
Mmetaiuiamu. ['openne gochopa u pacTBopeHre npoaykra roperus B Boje. Ilomayuenue u cBoiictBa
aM(OTEPHOTO THJIPOKCUA.

JlabopaTopnasi pa6ora Ne 2. CBolicTBa KUCIIOT.

JlabopaTopHas padora Ne 3. CBoiicTBa OCHOBaHUM.

JlabopaTopnasi pa6ora Ne 4. CpoiicTBa coneil.

IIpopuiabubie U npodeccHOHANBLHO 3HAYMMbIEC JJIEMEHTBI coaep:kaHusd. I[IpaBuia
pa3baBiIeHHUs CepHOW KUCIOTHI. VCHojp30BaHME CEPHOM KHUCIOTHI B NMPOMBINUIEHHOCTH. Enkue
LIEJI0YH, UX UCIIOJIb30BAaHUE B IIPOMBILIJICHHOCTH. [ anienas U HerameHas U3BeCTb, €€ IPUMEHEHUE
B CTpoHTeNbCTBE. [ UIIC U anedacTp, TUIICOBAHHE.

ITonstue o pH pactBopa. KucnortHas, menouHas, HEUTpajibHas Cpelibl paCTBOPOB.

1.6.Xumuveckne peakuuu

Knaccnpukanmsa xumudyeckux peakunmid. Peaknum  coequHEHMs,  pa3ioXeHUs,
3amerieHus, obOmeHa. Karamutuuyeckue peakuuu. OOpatuMble W HEOOpaTUMBIE pPEaKIUH.
I'oMOreHHblE M TETEPOTE€HHBIE pEaKUUU. OK30TEPMHUECKHE U DHIOTEPMUYECKHE PEAKLHUU.
TennoBoii a¢ppexT xumuueckux peakunii. TepMoxuMudeckrue ypaBHEHUSI.

OKHCINTEJIBbHO-BOCCTAHOBHUTE/IbHBIE peaknuu. CreneHb okuciaeHus. OKUCIUTENb H
BOCCTaHOBIICHHE. BoccTaHOBUTENb U OKUCIIeHHE. METO ] 3NIEKTPOHHOTO OajlaHca JUlsl COCTaBJICHUS
YPaBHEHUI OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI.

JlaGopaTopuasi pa6ora Ne 5. Peakiuu coequHeHHUs, pa3ioXKeHHs, 3aMelIeHus, oOMeHa,
HEUTpaIN3aLuHn.

IIpopunbHbie U NMPoOecCHOHATBLHO 3HAYHMMBbIE 3JIeMEHThI cojaep:kaHus. [lonstue o6
IIEKTPOJIN3E. DIEKTPOJIN3 PACIIaBOB. DIIEKTPOJIN3 PaCTBOPOB.

1.7. Metayuibl M HeMeTaJLIbI.

Mertamibl. OcoOEHHOCTH CTpPOCHHMS aTOMOB U KpucTauioB. Dusnueckue CBOMCTBa
MetayuioB. Kiaccudukanus MeTaJuioB TO Pa3TUYHBIM IPHU3HAKAM. XUMHYECKHE CBOICTBa
METAJJIOB. DJIEKTPOXUMUYECKHH psAJl HAIPSHKEHUH MeTaIlIoB. MeTanoTepmust.

OOm1re cnocoObl MOJTy4eHUsT METALIOB.

Hemetanabl. OcoOeHHOCTH CTpOeHHS aTOMOB. Hemeramnasl — TpOCTbIe BEIECTBA.
3aBUCUMOCTb CBOMCTB r'aJIOT€HOB OT X MojoxeHus B Ilepuoauueckoit cucreme. OKUCINUTENbHBIE
U BOCCTAHOBHUTEIIBHBIE CBOMCTBA HEMETAUIOB B 3aBUCUMOCTH OT HMX IIOJIOXKEHHUS B pALY
JIEKTPOOTPHULATEILHOCTH.

JemoncTpanun. Komnekuuss MetamioB. B3aumopeilcTBue MeTaIOB ¢ HeEMETalIaMU
(>xenes3a, LIMHKA U aJIOMUHUS C CEPOH, aJlOMUHUS C MOJOM, CYpPbMBI C XJIOPOM, TOPEHHE JKEle3a B
xJyiope). ['openre MeTanioB. AJTIOMUHOTEPMHUS.

Komnekmus nemeramios. ['openne HemeTauioB (cepsbl, pocdopa, yris). BeitecHenne MmeHee
aKTHBHBIX TAJIOTEHOB M3 PACTBOPOB UX COJIeH 00jee aKkTHBHBIMH TaJIOT€HAMHU.

JlaGopatopnas padora Ne 6. [lonydenue, coOnpanue U pacrio3HaBaHUE ra3oB.

IIpopunbHbie W NpodecCHOHATBHO 3HA4YUMMbIe 3JIEMEHTHI cojep:xkanus. Kopposus
METAJUIOB: XUMHUECKass U dSJekTpoxumuueckas. Kiaccudukanus Koppo3uum MeETaIOB IO
pa3nuyHbIM npu3HakaMm. CriocoObl 3aIUTHl METAIIOB OT KOPPO3HH.

2. Opranuyveckasi XumMust
2. 1. OcHOBHBIC MOHATHS OPraHMYECKOW XMMHMH W TEOPHUSl CTPOCHHS] OPraHMYecKHX
COCTUHEHU
IIpeamer opranuyeckod xumuu. IIpupoaHble, HCKYCCTBEHHBIE M CHUHTETHYECKHUE
opraHuueckue BeniecTBa. CpaBHEHUE OPTraHUYECKUX BELIECTB C HEOPTraHUYECKUMH.
BanentHocTh. XMMHUECKOE CTPOEHUE KaK NOPSAJOK COEAMHEHHS aTOMOB B MOJIEKYJBI IO
BAJICHTHOCTH.



Teopusi crpoennss opranmveckux coenuHennii A. M. BbyraepoBa. OcHoBHbIE
MOJIOKEHHUSI TEOPUU XUMHUYECKOTO CTpoeHus. M3omepus m m3oMepbl. XUMHUYECKHE (OPMYIBI U
MOJIEJIM MOJIEKYJI B OPraHUYECKON XUMHUH.

Knaccupukanusa opranmyeckux BemlecTB. Knaccudukamus BemecTB IO CTPOCHHUIO
YIJIEPOJHOTO CKelleTa M HaJM4Yuio (PYHKIMOHAIBHBIX rpymm. ['omosiorn u romonorus. Hauama
HomeHknarypsl [lUPAC.

Knaccnpukanuss peakumii B OpraHmdeckoil xumuu. Peaknuum npucoennHeHus
(ruapupoBaHHMsl, TaJIOTEHUPOBAHUS, THIPOraJIOTEHUPOBAHUA, TUIpaTalun). Peakiuu 3ameeHusl.
Peakunn nzomepuzanum.

JdemoncTpauuu. Mojenu MOJIEKYJT TOMOJIOTOB U U30MEPOB OPraHUYECKUX COEIUHEHHUIA.

JlabopaTopnasi pa6ora Ne 7. M3roroBienne Mozenei MOJIeKya OpraHuYECKUX BELECTB.

IIpopunbHble U NMPO(ecCHOHAIBLHO 3HAYHMMBbIE 3JIeMEHThI cojep:kaHusi. CpaBHEHHE
KJaccu(UKAMK COCTUHEHUH M KiIacCU(MKAlMU peakiyii B HEOPraHMYECKOM M OpraHMYecKOn
XUMHH.

2.2. YrieBoaopoabl M HX NPUPOAHbIEC HCTOYHHKH.

AJIKaHbl. AJKaHBl: TOMOJIOTMUECKUH psAJl, H30MEpHsl U HOMEHKIATypa aJKaHOB.
XHUMHUYECKHE CBOICTBA alKaHOB (ME€TaHa, OJTaHa): TOpPEHHE, 3aMEUICHUE, pa3JIokKEHHUE,
neruapuposanue. lIpuMeHeHue alkaHOB Ha OCHOBE CBOMCTB.

AJIKeHbI. OTWJIEH, €ro IOJy4eHHE (IErMApUpOBAHHUEM JTaHa, JACNOJIMMEpHU3aLueil
oJIMATHIEHA). ['oMoornueckuil psizt, U30Mepus, HOMEHKJIATypa alKeHOB. XUMHUYECKUE CBONWCTBA
STUJICHA: TOpPEHHUE, KAueCTBEHHbIE peakiuu (oOecrBeurBaHWe OpPOMHOM BOABI M pacTBOpa
IIepMaHraHaTa Kajius), ruparanus, noauMmepusanus. [lpuMenenue sTuiaeHa Ha OCHOBE CBOMCTB.

AaxuHbl. AnetwieH. XUMHYECKHE CBOWCTBA alleTWJICHA: TOpPEHHE, OOeclBEeYMBaHHE
OpOMHOI BOJBI, NMPHCOEAMHEHHE XJIOPOBOJOpOoJa W ruaparauus. [IpuMeHeHHe ameTwieHa Ha
OCHOBE CBOMCTB. MeKKaccoBast U30Mepus ¢ aJIKaJueHaMU.

Apenbl. benszon. Xumudeckue CBOHCTBa O€H30ja: TOpEHHE, PEAKLUUU 3aMelleHH
(ranorenupoBanue, HUTpoBaHue). [IpuMeneHne 6eH301a Ha OCHOBE CBOMCTB.

IIpupoaHble HMCTOYHMKHM YIiaeBOAOpPoAoB. [IpuponHblii ra3: coctaB, IPUMEHEHUE B
KauyeCTBE TOILIMBA.

Hedts. Cocta u nepepabotka Hedru. [leperonka negru. HedrenpoaykTsr.

JemoncTpanun. ['openue MeraHa, 3TuieHa, aueTwieHa. OTHOIIEHHWE METaHa, STHJICHA,
arleTwiieHa u OeH30Jla K pacTBOpaM INEepMaHraHara Kainus u OpoMHoii Boge. IlomyueHue sTuieHa
peakuuen aerupartalMend 3TaHojla, aleTHieHa — THUAPOJIM30M KapOuma kambius. Kommekius
oOpasnoB Heptu u HedTenpoaykroB. Kommeknuss «KaMeHHBIH yroap ©  NPOIYKUUS
KOKCOXMMMYECKOTO IIPOU3BOICTBAY.

JlaGopaTopHble onbIThl. O3HaKOMIIEHHUE C KOJUIEKLIUEH 00pa3oB HE(TH U MPOIYKTOB €€
nepepaboTku. O3HaAKOMIICHHE C KOJUIEKIIMEH KayuyyKOB U 00pa3laMu U3AEIUN U3 PE3UHBL

IIpoduiabubie U NpoeccHOHAIBLHO 3HAYMMBIE JJIEMEHThI coaepxanud. [Ipasuno B. B.
MapkoBHukoBa. Kinaccudukanus u Ha3HauCHHE KaydyKOB.

[TomyyeHue ameTwieHa NHPOJIU30M MeTaHAa U KapOMIHBIM crocoboM. Peakius
MOJIMMEpU3alMi  BUHWIXJIOpUaa. [loNMBUHMIXJIOpUA M €ro IpHUMEHeHue. Tpumepuzanus
areTwieHa B OeH301.

BoccranoBnenne HUTpOOEH3071a B aHHITHH.

2.3. Kucaopoacoaep:kamme opraHudeckie coeIMHeHusl.

Couprel. [lonmyuenue »drTaHosia OpOXKEHUEM TUIIOKO3bl M THApaTalMed 3TUIICHA.
I'mapokcuiibHas rpynna Kak ¢yHKuuoHanbHas. [IOHATHE O MpenenbHBIX OJHOATOMHBIX CIUpPTaX.
XHWMHUYECKHE CBOICTBA 3TaHOJIA: B3AaUMOJCUCTBHE C HATPUEM, 00Opa30BaHHUE MPOCTBIX U CIOKHBIX
3pupoB, OKHCIeHHE B anpAeruia. [IpuMeHeHHe 3TaHOJa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €rO
IIOCJIEACTBUSA U IPEIYNPEKICHUE.

I'manepuH Kak MpeAcTaBUTENb MHOIOATOMHBIX CHUpPTOB. KadecTBeHHas peakuus Ha
MHOI'0aTOMHBIE cUPThL. [IpuMenenue raunepuna.



®enos. Dusznueckrue M XUMHUYECKHE CBOMCTBa (peHosia. B3ammHOe BiMsHHE aTOMOB B
MoJieKyse (eHosa: B3aMMOJICHUCTBUE C THAPOKCHIOM HATpHsl M a30THOW kucinotoil IIpumenenue
(deHoIa Ha OCHOBE CBOMCTB.

Aabaernabl. I[lonarue 00 ampaerupax. AnpAeruaHas Tpynna Kak (yHKIHOHAJIbHAS.
@opManbIerua U €ro CBOMCTBA: OKUCICHUE B COOTBETCTBYIOIIYIO KHUCIIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOIIMM cnupT. lloslydeHne anbaeruzoB OKUCIEHUEM COOTBETCTBYIOLIUX CIIMPTOB.
[Tpumenenue popmanbaeruaa Ha OCHOBE €0 CBOMCTB.

KapoOonoBbie kucaothl. [lonstue o kapOoHOBBIX KucioTax. KapOokcuibHas rpymmna Kak
¢bynkumoHanbHas. [ OMOJOTHYECKUI psIi MpENeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tomyyenne KapOOHOBBIX KHCIOT OKHCJIEHHEM albJeTUAOB. XHMHUYECKHE CBOWCTBA YKCYCHOM
KHCJIOTBI: 00IIMe CBOWCTBA C MUHEPAIbHBIMU KHCIOTaMU M peakius srepuduxanuu. [Ipumenenue
YKCYCHOM KUCJIOTBI HA OCHOBE CBOMCTB. BbICIINME KUPHBIE KMCIOTHI HAa IPUMEPE NAIIbMUTHHOBOM U
CTE€apUHOBO.

Caoxuble 3¢upbl U kupbl. [logydyeHue crnoxHBIX 3(QUPOB peakiuen STeprUpHUKALNU.
CnoxHuble 3(upbl B IPUPOJIE, UX 3HaYeHUE. [IpuMeHeHHe CI0KHBIX 3(UPOB HAa OCHOBE CBONCTB.

Kupsr kak crnoxusle 3¢upsl. Krnaccudukanus >xupoB. XUMHYECKHE CBONCTBA >KHUPOB:
TUAPOIN3 U TuapupoBanue. [IpuMeHenne )xupoB Ha OCHOBE CBOMCTB. MbLia.

YriaeBoabl. YTrieBoApl, UX KiIacCUHUKAIMI: MOHOcaxapuabl (TJIIOKO3a, (pyKTo3a),
arcaxapuipl(caxapo3a) U noiucaxapuasl (Kpaxmani U LHEUT0I03a).

I'moko3a — BeIIECTBO C JBOMCTBEHHOW (YHKIMEH — anpAeruaA0CIUpPT. XHUMHYECKUE
CBOMCTBA TJIIOKO3bI: OKHCIICHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAaHOBIIEHHE B COPOMT, CIUPTOBOE
Opoxxenue. [IppumeHeHne riIr0K036l HA OCHOBE CBOMCTB.

3HaueHue YriaeBOJAOB B JKMBOM MNPUPOAE M JKU3HU denoBeKka. [loHsATHE O peakuusax
ITOJIMKOHACHCALMY ¥ THIPOJIN3a HA IPUMEPE B3aUMOIIPEBPALCHUN: TIIFOK03a — [OJIUCaXapul.

JdemoncTpanun. OkxucneHue cnupra B auplaeruj. KadecTBEHHbIE peaklMM Ha
MHOTOAaTOMHBIE CIUPTHL. PacTBopuMocTh (peHonma B BOJe NHpu OOBIYHOW TemmepaType U IpH
HarpeBanuu. KauecTBeHHbIe peakiuu Ha (eHoi. Peakuus «cepeOpsHOTO 3epKaiay albJIeTua0B U
I0K03bl. OKHCIIEHHE albJAECTUIOB M TJIIOKO3bl B KUCIOTY C MOMOUIBIO THApPOKcHaa meau (2).
KauecTBeHHas peakuys Ha Kpaxmall.

JlabopaTopHas padora Ne 8. CoiicTBa rimiiepuHa.

JlabopaTopnasi pab6ora Ne 9.CBolicTBa yKCYCHOM KMCIIOTBI.

IIpopuabubie u npodeccHOHANBHO 3HAYMMBIE 3JIEMEHTbI COAep:KaHMA. MeTUI0BbIN
CIIUPT U €ro UCIOJIb30BAHUE B KAUECTBE XMMHUYECKOIO ChIPbs. TOKCHYHOCTH METAHOJIA U IIpaBUia
TEXHUKU 0e30MacHOCTU Npu paboTe ¢ HUM. DTHICHIIHMKOIb U €ro NmpuMeHeHue. TOKCHYHOCTb
STUJICHIJIMKOJIS U TIPAaBUJIa TEXHUKH 0€301acHOCTH MPH paboTe ¢ HUM.

[TonmukonneHcanus popmanpaeruia ¢ GeHosoM B GeHonpopMatbIeTUIHYI0 CMOTY.

Msoroo6pa3ue KapOOHOBBIX KUCIIOT (IaBeieBas KMCIOTa KaK JBYXOCHOBHAs, aKpHIIOBas
KHCJIOTa KaK HelpeaenbHasi, OeH30iHas KHCI0Ta KaK apOMaTHIeCcKast).

2.4. Azorcoaepskamue opranndeckue coequHenusi. [lonmmepsl.

Amunbl. [lonsatue 00 amuHax. AnudaTuueckue amMuHBI, HUX KJIACCUPHUKAIMSI U
HOMEHKJIaTypa. AHWIMH KaK OpraHudeckoe ocHoBaHue. [losydeHue aHMIMHA M3 HUTPOOEH30IIA.
IIpuMeHeHre aHUIIMHA HA OCHOBE CBOMCTB.

AMMHOKHUCJIOTBbI. AMMHOKHUCIIOTHI Kak aMm(oTepHble TU(PYHKIHMOHAIBHBIE OPraHUYeCcKue
coeMHEeHUs. XUMUYECKUE CBOMCTBA aMMHOKHCIIOT: B3aUMOJEHCTBHE CO IIEI0YaMHM, KUCIOTaMU U
Ipyr ¢ apyroM (peakuusi nonukoHjaeHcauuu). Ilentunnas cBsa3p u nonmunentuasl. IIpuMmenenue
AMUHOKHCIIOT Ha OCHOBE CBOICTB.

Beaxn. IlepBuunasi, BTOpU4Hasi, TpPETUYHAs CTPYKTYphl O€IKOB. XMMHUYECKHE CBOMCTBa
OeJKOB: TOpeHHe, IeHaTypalys, TUAPOJIN3, IIBETHbIE peakiuu. buonorndyeckue QyHKIH OEIKOB.

IMoaumepsl. benku u nonarcaxapusl Kak OHOMOINMEPHI.

IInactmaccel. IlonmydyeHue MOIUMEPOB peakUUEd MOJUMEPU3ALUU U TIOJUKOHJCHCALUH.
TepMorutacTu4Hble U TEPMOpPEAKTUBHBIE IIacTMacchl. [IpeacraBurenu niacrmacc.

Bomnokna, wux xnaccudukanusa. Ilomydenune BosiokoH. OTaenpHbIE NPEACTABUTENN



XUMHUYECKUX BOJIOKOH.

JemoncTpaumnu. B3aumozaeiicTBue aMMHUaka M aHWJIMHA C COJITHOM KHUCIIOTOM. Peaknus
aHWJIMHAa ¢ OpoMHOM Bomoil. JlokazarenbcTBO Hanmuuusi (PYHKIIMOHAIBHBIX TPYIN B pPacTBOpax
aMUHOKHCIIOT. PacTBopenue u ocaxaeHue OenkoB. [[BeTHbIe peaknuu OenkoB. ['opeHne nTuynero
repa v WEepPCTSIHON HUTH.

JlaGopaTopnas padora Ne 10. CpoiicTBa OesKOB.

IIpopuabubie u  npogeccHOHAIBLHO  3HAYUMbIE  JJIEMEHTbl  COJEp KaHUs.
[MomuBununxnopun. Ilomurerpadropatunen (tedusion). DeHoIPOpPMATIBACTHIHBIE IIACTMACCHI.
Hemnynon.

TemaTnyeckunii nNiIaH

KosnyecTBO ayIMTOPHBIX 4YaCOB
Ne HaunmenoBanue Makcumauab

n/n pa3aesioB H TeM Has yuyeOHast | Bcero JIab. IIpakTnu | CamocTosiTeJIbHbIE

HArpy3Ka aynu. padoThI ecKmne patéoThI




4acoB 3aHATHSA

1 | BBeaenue 2 2

2 | 1.00mas n 60 42
HEOpraHu4ecKas
XUMHS

18

1.1.0cHOBHBIE OHATHS 8 4
M 3aKOHBI XUMHH

1.2.1lepuonnueckuii 8 4
3aKOH H
Hepuoguyeckas
CHCTEeMa XUMHYECKHX
ssnemenToB /1. U.
MenpneneeBa u
CTPOEHHE aTOMA

1.3.CTpoenue 6 4
BelllecTBA

1.4.Bona. PacTBopbl. 10 6 2
DJIEKTPOJIMTHYECKAS
AUCCOLHALMS.

1.5.Kunaccndukanus 14 14 6
HEOPraHU4YecKux
coeIMHEHUN U NX
CBOMCTBA

1.6.XumMunueckue 10 6 2
peaKkuuu

1.7.MeTanuanbl 1 6 6 2
HEMETAJIbI.

3 | 2.0prannyeckasi 53 32
XMMHSL.

21

2.1.0cHOBHBIE TOHATHS 7 4
OpPraHu4ecKoi XUMHH
U TeOpHsi CTPOCHUSA
OpPraHuYecKux
coeMHEeHMI1.

2.2.Yr1eBoa0poabl U 16 10 2
UX NPUPOIHBIE
HCTOYHUKHU

2.3.Kucsopoacoaep:xa 22 14 4
1He OPpraHuYecKue
coeIMHEeHUsI

2.4.A30Tconepxanue 8 4 2
OpraHuveckKue
COCIMHEeHHSI.
IHoumepsl.

HToro 117 78 20

39

lpomexxymoyHass ammecmauusi 8 ghopme dughghepeHyupo8aHHO20 3a4ema

Ilepedenns 1a6opaToOpHBIX padoT

JlaGopaTopnas padora Ne 1. Peakiiuu oOMeHa B pacTBOPax 3JIEKTPOIUTOB.
JlabopaTopnasi pabora Ne 2. CBoliCTBa KUCIIOT.

JlabopaTopnasi pa6ora Ne 3. CBoiicTBa OCHOBaHH.

JlabopaTopnasi pa6ora Ne 4. ColicTBa conei.




JladbopaTtopHass paGora Ne 5. Peakiuum coeAuHEHUs, pa3JIOKECHHS, 3aMEILCHUS,

HEUTpalIu3aluu

JlabopaTopnasi pa6ora Ne 6. [lonyuenue, cobupanue U paclio3HaBaHHUE T'a30B.
JlabopaTopnasi pa6ora Ne 7. M3roroBienne Mozeneil MoieKya OpraHiYeCKUX BELECTB.

JlabopaTopnasi pa6ora Ne 8. CpolicTBa riaunepuHa.
JlabopaTopnasi pab6ora Ne 9.CBolicTBa yKCYCHOM KMCIIOTBI.
JlaGopaTopnas padora Ne 10. CpoiicTBa OesKOB.

BHeayanTopHasi camocTosiTeJibHAsi padoTa CTy1eHTOB

oOMeHa,

Paszpnen Bun camocrositensHO# paboTh Kon-Bo
4acoB
OOmas u Pacuer no xumudeckum Gopmyniam ¥ ypaBHEHHIM 4
HEOpraHuyeckass | 3HaYeHHWE MEPUOJAMYECKOrO 3aKOHA JUIs TOHMMAHUS HAaydyHOU 2
XUMUS KapTUHBI MUpPA




CocraBiieHHE ypaBHEHUI TUPOIIH3a pACTBOPOB COJIEH 4
[Inan-xkoHCHEKT 1O TeMe «TUIbl KPUCTAUIMYECKUX PELIETOK. 2
JIOHOpHO-aKIENTOPHAs CBSI3b.
CocraBieHHE ypaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX 2
peaxiuii METOZ0M 3JIEKTPOHHOTO OasaHca
CocraBnenne ypaBHeHuii OBP ¢ yuwactuem coenuHeHMi 2
QIIOMMHMSI, MEJI, XpOMa M MapraHua.
Opranunyeckas IIpakTnueckoe 3aHsaTHE N0 Teme «l30Mepuss U HOMEHKIATypa 2
XUMMS QJIKaHOBY
CocTaBuTh MJIAH-KOHCHIEKT MO TeMe «CTHpOJI — MPOU3BOJHOE 2
OeH3o0J1a
CocTaBuTh IUIAaH-KOHCIEKT M OTBETUTH Ha BOIPOCHl IO TEME 2
«/lBa cmocoba pa3pbiBa KOBAJEHTHOM CBSI3M B MOJIEKYJIax
OpraHUYeCcKuX coenrHeHui. [IoHaTHe 0 peakuusaX paauKaIbHOTO
Y MIOHHOTO THUIIOB
Coobmenne no teme «llomydeHne )UAKOro TOIIMBA U3 YIIIs» 2
N3yyenue marepuana U OTBETHI Ha BOIIPOCHI 110 TeMe «MeTaHoul 2
— IPEJCTABUTEID NPEAEIBHBIX OHOATOMHBIX CIIUPTOBY
Pabota ¢ TekcToM y4yeOHHMKAa W BBINIOJHEHHUE INPAKTHUYECKOTO 2
Marepuana no TeMe «CTpoeHue, HOMEHKJIaTypa U CBOMCTBa
QJIBJIETHJIOBY
CocraBnenue KoHcrekTa mo teMe «OCOOEHHOCTH XMMHUYECKHX 2
CBOMCTB MYypaBbMHOW  KHCJOTBI, pEaKUUi «cepeOpsiHOrO
3epKaja» U pellleHUE pacueTHBIX 3aja4
[TonGop W wu3ydyeHUE NOMOJHUTENBHOU JIUTEpaTypbl MO TEMe 2
«3HaueHue TIJIIOKO3bl M €€ IMPOU3BOJAHBIX [UId YEJIOBEKa.
Haxoxnenue B npupone. Ilonsitue o BUTaMuHax»
CocTaBUTh KOHCIIEKT B BUIE TabauIbl o Teme «bruosornueckue 2
¢ynkun 6enkoB. DepMeHTBI»
CooOmienus, mokianbl, odopmieHne Ta3eTbl IO  TEMeE: 2
«IIpupOoAHBIN U CHHTETUYECKUN KAYdyKU»
IIpakTueckoe 3aHsATHE MO TeMe «l'eHeTHYeckas CBS3b MEXIY 3
KJIACCAMM OPraHUYECKUX COETMHEHUIN
Hroro 39
XapakTepucTHKAa OCHOBHBIX BH/I0B Y4eOHOM 1esITeJIbHOCTH CTYICHTOB
Coaepixanue 00yueHust XapakTepuCcTHKA OCHOBHBIX BH/IOB /1eSITeIbHOCTH
CTY/ICHTOB
(Ha ypoBHe y4eOHBIX 1elCTBHIH)
Baskneiimiue XuMu4yecKkne MOHATHS YMeHue [aBaThb OIpEAEICHHE U ONEpUpOBaTh
CIIEAYIOIMMU XMMHMUYECKUMHU TOHSTHUSIMH: BELIECTBO,




XUMHUYECKUM 3JIEMEHT, aToM, MOJIEKYJIa,
OTHOCUTEJIbHBIE aTOMHAas M MOJIEKYJSIPHAsE MAacchl,
HWOH, QJUIOTPONMS, H30TONbl, XUMHUYECKAS CBS3b,
3NEKTPOOTPULIATENIBHOCTh,  BAJIEHTHOCTb, CTEIICHb
OKHCIICHUS, MOJb, MOJISIpHAs Macca, MOJISIPHBII

o0BemM ra3000pa3HbIX BEIIIECTB, BEIIleCTBa
MOJICKYJIAPHOTO n HCMOJICKYJIAPHOTO CTpOCHUA,
pacTBOPHI, AIIEKTPOJIHT u HEBJICKTPOJIUT,

AIIEKTPOJIMTUYECKAsT JUCCOLMAIMS, OKHCIUTEIb |
BOCCTAaHOBMTENb, OKHUCIEHHE M BOCCTAHOBIICHHE,
TEIUIOBOH 3(P(PEKT peakuuu, CKOPOCTh XUMHYECKOU
peakuuu, — Karajau3, XUMHUYECKOE  paBHOBECHE,
YIJIEpOOHBIA  CKeleT, (YHKIHOHANbHAs TpyIIa,
M30Mepusi, TOMOJIOTHUS

OcHOBHbBIE 3aKOHBI XUMHH

Q@OopMyJIIMpOBAHHE  3aKOHOB  COXPAHEHUsS  MacChl
BEILECTB U IIOCTOSHCTBA COCTaBa BEIIECTB.

YcraHOBKa NPUYMHHO-CIEACTBEHHON CBSI3H MEXIY
CONECpKAHUEM  OTUX 3aKOHOB U  HANMCAHUEM
XUMUYECKUX (POPMYI U ypaBHEHUIA.

YcranoBka JBOJIFOLIUOHHOU CYLLIHOCTH
MEHJICIEEBCKO ¥ COBPEMEHHOU  (hopMyIupoBOK
nepuoandeckoro 3akona /1. 1. Menneneesa.
OObsicHeHne (DU3MUECKOTO CMBICIA  CHMBOJIMKH
MEePHOTUIECKON TaOIHUIIBI XUMUYECKUX 3JIEMEHTOB Jl.
N. MenneneeBa (HOMEpPOB 3JIEMEHTa, IEpPHOJA,
IpyNIbl) M YCTAaHOBKA IPUYMHHO-CIEACTBEHHOMN
CBSA3U MEXKIy CTPOCHHEM aTOMa U 3aKOHOMEPHOCTAMU
M3MEHEHHSI CBOICTB JIEMEHTOB U 00pa30BaHHBIX MU
BEILECTB B [IEPUOJAX U IPyIIaXx.

XapaKkTepuCTUKa 3JIEMEHTOB MalbIX M OOJBIINX
MEpUOJIOB MO MUX MojoxeHuto B Ilepuonnueckoi
cucreme /1. 1. MenaeneeBa

OcHOBHbBIC TeOpUU XUMHUH

YcraHoBKa  3aBUCMMOCTH  CBOMCTB ~ XMMHUYECKUX
BEIIECTB OT CTPOCHUS AaTOMOB OOpa3yIOIUX WX
XUMHUUYECKUX DIIEMEHTOB.

XapakTepucTUKa BAXKHEUIIMX TUIIOB XUMHYECKHUX
CBSI3€ M1 OTHOCUTEIBHOCTH 3TOM TUIIOJIOTHH.
OObsicHeHHEe 3aBHCHMOCTH CBOWMCTB BEIECTB OT HX
COCTaBa U CTPOCHUS KPUCTALUIUYECKUX PELIETOK.
@OopMyJIMPOBKA OCHOBHBIX IIOJIOKEHUH  TEOPHUU
ANEKTPOJIUTUYECKON TUCCOLMALMN U XapaKTEPUCTUKA
B CBETE ITOM TEOPUHM CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHECHUM.

@OopMyJIMPOBKA OCHOBHBIX IIOJIOKEHUH  TEOPUH
XUMHUUYECKOTO CTPOCHUSI OPraHUYECKUX COCAMHEHUN U
XApaKTEepUCTUKA B CBETE€ JTOM TEOPUU CBOUCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COEAUHEHUI

BaxHeiilue BemecTsa U MaTepHaJbl

XapakTepucTuka COCTaBa, CTPOCHMs, CBOMCTB,
MIOJIyYEHUS U IPUMEHEHMS] BaXKHEUIINX MeTauioB (1A
u 11 A rpymnmn, anioMuHus, *ejae3a, a B €CTeCTBEHHO-
HAy4YHOM MpoQuiie U HEKOTOPhIX d-3IEMEHTOB) U UX
COCIUHEHUM.

XapakTepucTUKa COCTaBa, CTPOCHMs, CBOMCTB,




MIOJIyYEHUSI U NPUMEHEHUs BAKHEHIIMX HEMETAJUIOB
(VIII A, VIIA, VIA rpymm, a Takxe a3ota u pocdopa,
yrJepoaa U KpEMHUS, BOJOPOIA) U UX COSAUHEHUH.
XapakTepucTuKka COCTaBa, CTPOCHMS, CBOWCTB,
MOJIyYEHUS M MPUMEHEHHS Ba)XHEUIIMX KJIacCOB
yIJI€BOJOPOAOB (AJIKAaHOB, LMKIOAJIKAHOB, AJIKEHOB,
QJIKKHOB, apeHOB) W UX Haubojiee 3HAYMMBIX B
HapOJHOXO35MCTBEHHOM IIJIaHE IIPEICTaBUTEIICH.
AHanoruyHas XapaKkTepUCTHUKA BaXHENIINX
IIPEICTaBUTENIEH JIPYIMX KJIACCOB OPraHMUYECKUX
COEJIMHEHUI: METaHOJIa U 3TaHOJIa, CIIOKHBIX 3(UPOB,
KHUPOB, MbUI, albJIeTuaoB ((hopMaIbIETHAOB U
arieTanpJeruaa), KETOHOB (aleToHa), KapOOHOBBIX
KUCIOT (YKCYCHOM KHCIOTBI, JJsl €CTECTBEHHO-
HAy4YHOTO NMpOoduiIs MpeacTaBUTENIeH IPYrux KIaccoB
KHCJIOT), MOHOCAxapuJoB (TJIFOKO3bI), IUCAXAPUIOB
(caxapo3ssl), MOJIMcaxapuaoB (kpaxmaia u
LEJUTI0NIO3b]),  aHWIWHA, AaMHHOKHUCIOT, OEJKOB,
HUCKYCCTBEHHBIX M  CHUHTETHYECKHX  BOJIOKOH,
Kay4yKOB, IJIACTMacc

XuMH4YecKHil 13bIK M CHMBOJINKA

Hcnons3oBaHnue B y4eOHOW U mpodeccrHoHaIbHOM
JEATENBHOCTH XUMUUYECKUX TEPMUHOB U CUMBOJIUKU.
Ha3BaHue n3y4eHHBIX BELIECTB 10 TPUBUAIBHOU WU
MEXKIYHAPOAHOM  HOMEHKJIATYpE M  OTpa)keHue
COCTaBa 3TUX COCOUHEHUN C IOMOIIBI0 XUMHYECKUX
bopmy.

OtpaxkeHnEe XMMHMUYECKHUX IIPOLIECCOB C IOMOIIBIO
YPaBHEHUN XUMHUYECKUX PEAKLIUI

XuMHUYecKHue peakunu

OObsiCHEHHE CYIIHOCTH XHMHMYECKHX IPOIECCOB.
Knaccugukarms XAMUYECKUX  peaKIui o
Pa3NIUYHBIM MPU3HAKAM: YHCIY U COCTaBy MPOJYKTOB
U PEareHToB, TEIUIOBOMY 3¢ (deKTy, HaIpaBICHHUIO,
¢aze, HATMYUIO KaTaTU3aTOPa, U3MEHEHUIO CTETeHeH
OKHCIICHHS JIEMEHTOB, 00pa3yIoLINX BEIIECTBA.
VYcraHOBKa TNPU3HAKOB OOLIET0 W Pa3IUYHOTO B
TUIOJIOTUM  pPEaKUUM JUIsi  HEOPraHW4YeCKOW U
OPraHU4eCKOM XUMHH.

Knaccugunukanus BemecTB M MPOLECCOB C TOYKH
3peHHsT OKHUCIIEHHUs-BOcCTaHOBIeHUS. CocTaBlieHHE
YPaBHEHUN  peakuuid ¢  IOMOILIBI0  METOoJa
AIIEKTPOHHOTO OanaHca.

OObsicHEHHE 3aBHUCHUMOCTH CKOPOCTH XHMHUYECKOH
pPEaKIMU U TMOJIOKEHHS] XUMHUECKOTO PaBHOBECHUS OT
pa3nuyHbIX (PaKTOPOB

XuMHYECKHH IKCIIEPUMEHT

BeInosHeHne XMMHUYECKOTO SKCIEPUMEHTA B MOJIHOM
COOTBETCTBHUH C IIPaBUJIaMU 0€30MacHOCTH.
HaGnronenue, ¢Qukcanuss u omucaHue pe3yabTaToOB
IIPOBEACHHOT0 YKCIIEPUMEHTA

Xumunuyeckas uHpopmanus

[IpoBeaeHue caMOCTOATENIBHOIO MOMCKA XUMUYECKOU
uHpOpMallUM C  HUCIOJB30BAaHHUEM  Pa3IUYHBIX
HCTOYHHKOB (HAYYHO-TIOIYJISIPHBIX W3JaHUM,
KOMITLIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHEeTA).

Hcnonb3oBaHME KOMIBIOTEPHBIX TEXHOJIOTUNA IS




00paboTKM U Mepesauyn XUMUYEeCKOH MHpOopMaluu 1
ee MMPEeJICTaBICHHS B Pa3JIYHBIX opmax

Pacyersl mo xuMu4yecku ¢popmyaaM Hu
YPaBHEHHUAM

YcraHOBKa 3aBUCUMOCTH MEXIY KAaue€CTBEHHOU U
KOJIMYECTBEHHON CTOPOHAMH XUMHYECKUX OOBEKTOB
Y IIPOLIECCOB.

Pemenune pacyeTHbIX 3aJad [0  XMUMHUYECKHM
¢dbopmynaM u ypaBHEHUSIM

IIpopuabHoe u  npogeccHoHAIBLHO
3HaYMMOe
cojep KaHue

OOBsicCHEHHE XUMUYECKUX SBJICHHUH, IPOUCXOAALINX B
npupoze, ObITY U Ha TIPOU3BO/ICTBE.

OmnpeneneHue BO3MO>KHOCTEH POTEKAHUS
XUMUYECKUX MPEBPALICHUN B PA3IMYHBIX YCIOBUSX.
CoOnroneHre MpaBWII  3KOJOTHMUYECKH T'PAMOTHOTO
MOBEJCHUS B OKPYXKAIOLIEN CpELE.

OneHka  BIMAHHASA ~ XUMHYECKOTO  3arps3HEHUS
OKpYyXalolllel cpensl Ha OpraHU3M 4YeJOoBEeKa U
Apyrue )KUBbIE OPraHU3MBl.

Cobmronenne mpaBui 0e30MacHOro oOpalieHus: ¢
TOPIOYUMHU u TOKCUYHBIMHU BEIIIECTBAMH,
1a00paTOPHBIM 000PYIOBAaHUEM.

IloaroroBka pacTBOpPOB 3aJaHHON KOHILICHTPALMHA B
OBITY M Ha TIPOU3BO/ICTBE.

Kputnueckass oleHKa OCTOBEPHOCTH XMMHYECKON
nH(OpMaINH, TTOCTYNAIONICH U3 pa3HBIX HCTOYHUKOB

AKTHBHBbIE M1 HHTEPAKTHBHbIE (JOPMBI NPOBeAeHN S 3aAHATHI 110 y4eOHOH JUCHHMIIUHE

«XuMua»

Tema 3a"HaTUN

DopMbl IPOBEAEHUS 3aHATHI

Tema 1.2 [TpocmoTp u o6cyxaenue npeseHtanuii. CeMUHap B TUATIOTOBOM

[Tepuonnueckuii 3aKOH pexuMe
U IIEPUOIUYECKas
CHCTEeMa XMMHYSCKUX
anemeHTOB J[. 1.
MeHneneeBa U CTpOEHUE




aToMa

Tema 1.3
CtpoeHnue BenecTa

[TpocMoTp 1 0OCYXIeHE MYIBTUMEANATIPE3CHTAIUH.

Tema 1.4
Bopa. PactBopsl.

[TpocMoTp 1 0OCcyx)aeHre BUaeoPriibMa. JKCIIEPUMEHTATbHBIC
OTIBITHI.

DNEeKTpOIUTHYECKAS

JCCOLMAIus

Tema 1.7 [TpocMmoTp 1 0OCYXKeHHE MYTbTUMEANAIPE3CHTAIIH.

MeTaisl 1 HEeMeTauIbl | DKCIIEPUMEHTAIbHBIE OIBITHI.

Tema 2.1 ITpocmoTp 1 oOcykaeHre BUACOPHIbMA, MyIbTUMEIHANIPE3CHTAIUI.

OCHOBHBIE TTOHSATHSA
OPraHU4eCKO XUMHH U
TEOpHUsI CTPOCHHUS
OPraHu4eCKHUX
COCOUHECHUI

Tema 2.2
Yr1eBogopobl U UX
IIPUPOIHBIE HCTOUHUKH

[TpocMoTp 1 00OCYXIeHNE MYTBTUMEANATIPE3CHTAIUH.
DKCHEepUMEHTAIbHBIE OMBITHI.

Tema 2.3
Kucnopoaconepxkamue
OpraHHYecKue
COCIIMHEHUS

[TpocMoTp 1 0OCYXIeHNE MYTBTUMEANATIPE3CHTAIUH.
DKCHEPUMEHTATbHBIE OMBITHI.

Tema 2.4
A3zoTconepxaiiue
OpraHMYEeCcKue
COEIUHEHMUS.
[Tonumepsl.

[TpocMoTp 1 00OCYXIeHHE MYTBTUMEANATIPE3CHTAIUH.
DKCHEepUMEHTAIbHBIE OBITHI.




YuebOHO-MeTOANYECKOE H MaTepHAJTbHO-TCXHUYECCKOEC o0ecneyeHne TUCHUILINHDBI

Ne MarepuaabHO-TEXHHUECKOE 00eCTieueHHE 3aHsATHH
n/m
1 Paboune mecta oOyudaromuxcs (10 KOJIMYECTBY O0yUaIOITIXCS).
2 Pabouee mecTo npenoaaBarens.
3 VYuebHas 1ocka.
4 Kommuiekt yue6HO-MeToAnYeCKON JOKyMEHTALINH.
5 Tabmuma «llepuoamueckas cucrema [l. 1. Menaeneenay.
6 Tabmuma «PacTBOPUMOCTH KUCIIOT, COJICH, OCHOBAaHHIA B BOJCY.
7 Tabnuna «MosekynsapHble MacChl HEOPTaHUYECKUX COCTUHEHUI.
8 Ob6opynoBanue 1151 IpOBEICHHS Ja0OPaTOPHBIX pabOT
«MHKpoabopaTopus».
9 Texuunueckue cpencrsa ooyuenust: [1IK ¢ nuieH3nOHHOMN MporpamMMoii,
BHUJIEOMATEpHUAIIbI.

NupopmanunonHoe odecrieyeHue 00y4eHusl.
[lepeyeHb OCHOBHOM M JOMIOJHUTEIBHOM JTUTEPATYphl, HEOOXOIUMOM JJIs1 OCBOCHUS TUCIIUILTHHBI

OcHoBHasi InTeparypa:
1. Epoxun FO.M. Xumus: yuebuuk. M.: «Akanemusi», 2015. 448c.

JlonoJIHUTeIbHAS JTUTEpaTypa:
1.benomyxoB C.JI ®uznveckas u KoutonHast Xumus. JIabopaTopHbIil MpakTUKyM: ydeOHUK. M.:
[Ipocnexkrt, 2016. 240c. (JoctynHno B DbC «Book.ru»)

IIporpammuoe obecneuenue u UHTepHeT-pecypceni:
1. http://www.hij.ru/
2.http://www.xumuk.ru/encyklopedia/2/4995.html



Onucanue mMKAaJ OIICHUBAHHUA

Nupukaro HEY0BJICTBOPHUTE | YI0OBJETBOPHTEI
P y P y P X0pO1IOo OTJIMYHO
bl JIBHO bHO
YpoBeHb  3HaHUN | MUHUMAaIBHO YpoBeHb  3HaHUN B | YPOBEHb 3HAHWUM B
HUKE JOITYCTUMBI o0beme, o0beme,
IHosHoTA MHUHUMAaJbHbBIX YPOBEHb 3HAHUMU. | COOTBETCTBYIOILIEM COOTBETCTBYIOILIEM
3HAHUH TpeOOBaHUH. JlomymieHo MHOro | mporpamMme MHOJArOTOBKH. | Iporpamme
Nmenu MECTO | HeTrpyObIX JlonylieHo  HECKOJIBKO | IOATOTOBKH, 0e3
rpyOble OIIHOKH. OLTHOKH. HErpyObIX OINOOK OLINOOK.
IIpoaemoHcTpUpOBaH
[IponemoncTpupo p pHp
IIpn pelieHnn IIpoaeMOHCTpHUPOBaHBI Bl BCE  OCHOBHBIC
BaHbl OCHOBHBIE
CTaHJapPTHBIX BCE OCHOBHBIE YMEHMS. | YMEHUS,PEIIEHbl  BCE
ymeHus. Periensl
3a1a4 HE Pemensl Bce OCHOBHBIE | OCHOBHBIE 3alaud C
TUIIOBBIE  3aJaydu
Hamnuue NPOJEMOHCTPUPOB | HerpyBemy | 33T ¢ HErpyObIMH | OTAEIHHBIMH
YMeHHuH aHbl OCHOBHBIE omHGKaMpII)y omunOkaMu. BBINIOJIHEHBI | HECYIIECTBEHHBIMU
YMEHHS. : BCE 33aJaHUs, B IIOJIHOM | HEOYETAMHU,
Brinmonnensr  Bce
Nmenu MECTO o0beMe, HO HEKOTOPHIE C | BBITIOJIHEHBI BCE
3aJlaHusl HO HE B
rpyObie OIIMOKH. HEZ0YETAMH. 3alaHusl B IIOJIHOM

[IOJIHOM 00BEME.

o0BeEME.




I[porpaMma JIMCLUIIIMHBI COCTaBJIEHA B COOTBETCTBUM ¢ Tpebosanusavu PI'OC CIIO

no cnenuanbHocTh 15.02.08 TexHomorus MalmmMHOCTPOSHHSI.

ABTOp:

[Tpenonasarens / a/ . H.T. ®oxuna

(ngonice)
U

IIporpamma paccMoTpeHa 1 ogoOpena Ha 3aceIaHu IUKJI0OBOM KOMUCCHH

DIIEKTPOTEXHUYECKHX, TEIUIOTEXHUUECKUX, MaTEMaTUYECKUX, ECTECTBEHHO-HAYYHBIX
IUCIMIUIMH, (puzndeckoi KyapTypsl 1 BXKI[ «30» 06 2017 r., npotokoa Ne 11

77 /

[peJicenarens MUKIOBON KOMUCCHH 2/ I".H Xypagnena

" (nooniics)



