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ABtop: OpremoBa Ans6uHa FOpreBHa — npenogaBaTeab XUMUH

Pabouas mporpamma yuebnoi aucuuruinabel OYJ[.09 Xumus pazpabotana
Ha OCHOBEe TpeOOBaHUN (enepaTbHOr0 TOCYAAPCTBEHHOTO 00pa3oBaTEIbLHOTO
cTaHjapra cpefaHero obmiero oobpaszoBanus (gaee — @I'OC COO) (yTBepkiaeH
npukazoM MuHucTepcTBa oOpa3zoBaHuss M Hayku PD ot 17.05.2012 Ne 413);
pPEKOMEHJIalMi 0 OpraHu3allud TMOJY4YEHHUs CpeAHero oOluiero oOpa3oBaHHs B
npejenax OCBOCHUsI 00pa3oBaTeNbHBIX MPOTPAMM CPETHETO MPOo(hecCHOHATBHOTO
oOpa3zoBaHuss Ha 0a3e OCHOBHOTO OOIIero oOpa3oBaHUsI C Y4ETOM TpeOOBaHUM
denepalbHBIX TOCYAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHJIAPTOB U IMOJy4aeMOM
npodeccur WA CHEHUATbHOCTH CpPEeAHEro MpodeCCUOHATLHOTO O00pa3oBaHUs
(mucemo JlemapTamMeHTa TOCYAApCTBEHHOW TONUTUKA B CQepe MOATOTOBKH
pabounx kampoB u JIIIO Mwunobpuayku Poccmm ot 17.03.2015 Ne 06-259,
n3M.IIporokon Ne 3 OT 25.05.2017);npumepHoit IIPOTPaMMBI
o0meo0pa3oBaTeNbHON Yy4eOHOW AUCHUIUIMHBL XUMHS, 0A00peHHoW HaydHo-
MetoauyeckuM coBetoM Ilentpa mnpodeccruonanbHOoro ooOpazoBanus OI'AY
«D®UPO» u pekOMEHJIOBAaHHOM JJIsi peau3ali OCHOBHOHM MpodeccruoHaIbHON
obpaszoBarensHOM nporpamMMmbl CIIO Ha 0aze OCHOBHOrO 00IEro 0O0pa3oBaHUs C
MOJIy4eHHEeM cpeliHero obmiero odpaszoBanus (rmpotokoa Ne 2 ot 26. 03. 2015), c
yuetoM [IpumepHOii OCHOBHOM 00pa30BaTEeIbHONW MPOrpaMMbl CPEAHETO OOIIETO
oOpa3oBaHMsl, OAOOpEHHOH pemeHneM ¢eaepatbHOro y4eOHO-METOANUECKOTro
o0BeneHus o o6memy odpazoBanuio (MpoTokost oT 28 utoHA2016 1. Ne 2/16-3).

PabGouass mnporpamma o6mieoOpa3zoBaTenbHOM  Y4EOHOW  JUCHUTLIUHBI
OV/A.09 Xwumus npenHazHauyeHa JUIsi H3YYEHUS XUMUU TP TMOATOTOBKE
KBAIM(PUIUPOBAHHBIX paboumx, ciayxamux no npodeccun 15.01.09 Mamumnucr
JI€CO3aroOTOBUTENBHBIX U TPEIEBOUYHBIX MAIIIVH.

CormnacoBaHo:

3aMCECTUTCIIb JUPECKTOPA 110

y4eOHO-METOIUUECKON paboTe B.B. 3unuenko

3aBENYIOLIMI OMOIMOTEKOM E.IL ITomosa
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1. IACIIOPT PABOYEM [IPOT'PAMMBI VUEBHOI JUCHUITJIMHBI
l1.1.IlogscauTenrHasg 3a0uckKa

[Iporpamma o61mieoOpa3oBaTeIbHON  YUEOHOM JTUCHMIUIMHBI  «XUMUSD)
npeaHa3HayeHa Il U3Y4YeHHUs XUMHUHM B NMPO(ecCUOHATBHBIX 00pa30oBaTeIbHBIX
opranmzanusx CIIO, peanusyomux o00pa30BaTENbHYI0 MPOTPAMMY CPEIHETO
oOmiero oOpa3oBaHMsl B Mpejenax OCBOCHHS OCHOBHOM MpodeccroHaIbHOM
oOpazoBarensHOi nporpammel CITO (OINIOIT CIIO) na 6a3e OCHOBHOTO OOIIETO
oOpa30oBaHUs MMPHU MOATOTOBKE KBATH(PUITUPOBAHHBIX pa00UNX, CITYKAIINX.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuiit ®I'OC cpennero oOiero
oOpa3oBaHUs, TPEABABISIEMBIX K CTPYKTYpe, COACPKAaHUIO U pPe3yJbTaTaMm
OCBOCHHMSI yI€OHON TUCIUTIIMHBI «XUMHS», B COOTBETCTBUU ¢ PekoMeHmanusmu
110 OPTaHM3AIMHY TIOJIYYSHHS CPETHETO 00IIero 00pa30BaHus B Mpeeiax OCBOCHUS
00pa3zoBaTeIbLHBIX IPOTpaMM CPeIHETo MpodheCCHOHATIBHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTO 0O0mIero o0pa3oBaHusi C Yy4yeToM TpeboBaHMM (eaepabHbIX
roCyJIapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB U MOJydyaeMod Mpodeccuu Uiu
CHEIUAIbHOCTU  cpeaHero  mnpodeccuoHaibHOro  oOpa3zoBaHusi  (IMCHMO
JlenapTameHTa TOCy/1apCTBEHHOM MOJIMTUKHU B cepe MOATOTOBKH pabOunuX KaJpoB
u JITIO Muno6puayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuerom IIpumepHoii
OCHOBHOM 00pa3oBaTellbHOM MporpaMMbl CpelHero o0miero oOpa3oBaHUs,
0J100peHHOoN penieHneM (enepanbHOro yueOHO-METOIUYECKOTO O0BEAMHEHUS T10
obmiemMy oopa3oBanHuio (MPoToKo oT 28 utoHs 2016 1. Ne 2/16 - 3).

Conepxanue mporpaMmbl  «XUMHs»  HalpaBiIeHO Ha  JOCTH)KCHUE
CHENYIOIINX Yeelu:

* (opmupoBanue y oOydYarolmUXCd YMEHHS OlLIEHHBATh 3HAYMMOCTh
XUMHUYECKOTO 3HAHUS /ISl KOKJIOTO YeTIOBEKa,;

* (hopMupoBaHH€e y OOyYarOIMMXCS LETOCTHOTO MPEACTABICHUS O MHUPE U
pOJIM XMMHUU B CO3JaHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTHUHBI MHPA;
yMEHUSI OOBSCHATH OOBEKTHl W TMPOIIECCHl OKPYKAIOIIEH 1eWCTBUTEIHHOCTH:
MIPUPOJHOM, COLMAIBHOW, KYJIbTYPHOM, TEXHUYECKOW CPEAbl, — HCIOJIb3YS I
ATOTO XMMUYECKUE 3HAHUS;

* pa3BuTHE Yy OOyYarOUIMXCsl YMEHHH pa3nuuaTh (akThl W OIICHKH,
CpaBHUBATh OLICHOYHBIE BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OLICHOK U CBS3b
KpUTEPUEB C OMNPEJCICHHOM CHUCTEeMOM IIeHHOCTeH, (opMynupoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;

* MpUOOpeTeHHE OO0YYaIOIIMMUCS ONbITa Pa3HOOOPA3HOW NESITEIBHOCTH,
MO3HAHUS W CaMOIIO3HAHUS;, KIIOYEBBIX HABBIKOB, HUMEIOIIMX YHHUBEPCAIbHOE
3HAQYCHUE I Pa3JIMYHBIX BHUOB JIEATEIBHOCTH (HABBIKOB PEIICHHS MPOOJIeM,
OPUHATUS ~ pELIEHUH, TOuCKa, aHamu3a W o0paboTku  uH(OpMmauwu,
KOMMYHUKATHUBHBIX  HABBIKOB,  HABBIKOB  W3MEPEHUN,  COTPYIHHYECTBA,
0e30macHOro 0OpaIleHUs C BEIECTBAMH B TIOBCETHEBHOW KU3HH).

B mporpamMmmy BKIIIOUEHO copepiKaHWe, HApaBiIeHHOE Ha (POPMUPOBAHUE Y
CTYJIEHTOB KOMIIETEHIINH, HEOOXOMUMBIX yisi KadecTBeHHOro ocBoenus OITOII
CIIO na 6a3e ocHOBHOTO OOIET0 00pa30BaHMs C TOJYYCHHEM CPEIHEro OOIIero
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oOpa3oBaHusT - TIPOTpaMMbl TOATOTOBKM KBaTU(UIIMPOBAHHBIX PaOOYMX,
ciyxamux (ITITKPC).

C ydeToM HMEIOIICHCS MaTepualbHO-TEXHUYECKON Oa3bl (JlaGopaTopHbIi
KOMIUJIEKC I y4eOHOM MPaKkTUYECKONW U MPOEKTHOM NEATeNbHOCTH M0 XHUMHH
«XumJlabo») mo ydeOHOW mUCHUIUIMHE XWUMHUS B KaOuHere 18 B comepxkaHue
TEMaTUYECKOTO  IUIAaHUPOBAHMSI  BHECEHbl  M3MEHEHUss B  JabopaTopHO-
MPaKTUYECKYIO YaCTh.

1.2.00mas xapakTepuCcTUKa YYCOHOW MU CI[MIIJIHNHBI

Conepxanue 0011€00pa30BaTeIbHON  yUEOHOW TUCIUTUIMHBI  « XUMUSD)
HaIpaBJICHO Ha YCBOCHHE 00YJAIONTUMHUCS OCHOBHBIX TIOHITHH, 3aKOHOB M TEOPUI
XUMHH;, Ha OBJIAJICHUE YMEHUSMHU HAOIIOAaTh XUMHUYECKHE SBIICHUS, MPOBOJIUTH
XUMHYECKUI SKCIIEPUMEHT, MPOU3BOJUTH pPacdEThl Ha OCHOBE XUMHYECKHX
(GopMyI1 BEIIECTB U YPABHEHU XUMUYECKUX PEAKIUH.

B mpouecce wu3yueHus XUMHH @y  OOydYarOIIMXCS ~ pa3BUBAIOTCA
NI03HABATEJIbHbIE MHTEPECHl U MHTEIIEKTyallbHbIE CIIOCOOHOCTH, MOTPEOHOCTU B
CaMOCTOSITEIbHOM ~MPUOOPETEHUU 3HAHUM 10 XUMUUM B COOTBETCTBUU C
BO3HHMKAIOIIMMU  KM3HEHHBIMU  MpoOJieMaMH, BOCHHUTBIBACTCS  OepeskHOe
OTHOILIEHUSI K MPUPOAE, MOHUMaHHE 370pOBOro o0Opas3a *KH3HU, HEOOXOAMMOCTHU
OpeIyNpexIeHUs SBJICHUIN, HaHOCSIINUX BpPEI 3J0POBBI0 U OKpPYXKAIOIIEH cpele.
OHM OCBaMBalOT MPHUEMBI TPAMOTHOT'0, 0€30IIaCHOI0 MCHOJIb30BAaHUS XUMUYECKUX
BEIIECTB M MaTEpUAIOB, MPUMEHSEMBIX B OBITY, B CEIbCKOM XO34WCTBE W Ha
TIPOM3BOJICTBE.

Nzyuyenne xumun B MpodeCCHOHATBHBIX 00pa30BaTEIbHBIX OpPraHU3AIMSIX,
peanu3yonmx 00pa3oBaTEIbHYI0 MPOTpaMMy CPEIHEro oluiero oOpa3oBaHUs B
npenenax ocsoeHust OITOIT CITO na 6a3e 0CHOBHOIO 00111€T0 00pa30BaHusl, UMEET
CBOM OCOOCHHOCTM B 3aBUCUMOCTM OT mnOpoduis npodhecCHOHATBLHOrO
oOpa3oBaHMsl. DTO BBIpAKAETCS Uepe3 copepixaHue 00ydeHUs, KOJIMYECTBO YacoB,
BBIZICJISIEMBIX Ha HM3YyYEHHE OTACJIBHBIX TeM padoueld MporpamMMbl, TIIYOMHY HX
OCBOEHHUSl OOYyYaroIIMMHCS, 4epe3 O0beM U XapakTep MNPAKTUYECKUX 3aHATUH,
BU/IbI BHEAYIUTOPHON CAMOCTOSITEIbHON pabOThl 00YUYaIOIIUMHUCS.

IIpu ocBoenuu npodeccun 15.01.09 MammHHUCT 1€C03aroTOBUTEIBHBIX U
TPEJICBOYHBIX MAIIMH TEXHUYECKOTo Mpoduiisi npodhecCHuoHAIBHOTO 00pa30oBaHus
xuMus uzydaetcst Ha 6azoBom ypoBHe DI'OC cpemnero obdimiero oopasoBaHusl.

B mporecce u3ydeHHS XUMHUH TEOPETUYECKHE CBEICHUS TOTIOTHSIOTCS
JEMOHCTpAIUSIMH, JIA0OPATOPHBIMU OIBITAMH W TMPAKTUYCCKUMH 3aHATHIMH.
3HAYUTENBHOE MECTO OTBOJUTCS XHUMHUYECKOMY OSKcrmepuMeHTy. OH OTKphIBaeT
BO3MOXKHOCTH ()OPMHUPOBATH Y OOYYAIOIIMXCS CIICIIUATBHBIE TPEIMETHBIC YMEHUS:
paboTaTh C BEIIECTBAMH, BBITIONHATH TPOCTHIE XHUMHUYECKHE OMBITHI, YYHT
0e30mMacHOMY UM DKOJOTMYECKM TIPAMOTHOMY OOpAIllEHHIO C BEIIECTBaMH,
MaTepHuaaMH | MporieccaMu B OBITY M Ha IPOU3BOICTBE.

s OpraHu3anuu BHEAYAUTOPHOU CaMOCTOSITEIIbHOU paboTHhI
oOyuaroruxcst  nipodeccun 15.01.09 MammHanCcT  1€C03arOTOBUTENBHBIX |
TPEJICBOYHBIX MAIIMH TEXHUYECKOTO MPOouisi MPoPECCHOHAIBHOTO 00pa3oBaHUs
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MPECTABIICH MPUMEPHBIA MEPEUCHb TEM UHAUBUIYAIbHBIX MPOEKTOB, JOMAIIHUX
HKCIIEPUMEHTOB.

B npouecce u3ydeHus XuMuu BaxkHO (opmMupoBaTh HHGOPMAIIMOHHYIO
KOMIIETEHTHOCTh OOydaromuxcsa. [1o3ToMy npu opraHuzanuv CaMOCTOSTEIbHOU
paboTbl HEOOXOAMMO AaKIIEHTHUPOBAaTh BHUMaHHWE OOYYAIONIMXCS HA TOUCKE
uHdopMaIuu B CpeicTBax macc-menua, MHtepHeTe, B yueOHOM M crielMalibHON
JUTEPATYPE C COOTBETCTBYIOIIMM OPOPMIICHUEM U TIPEJICTABIICHUEM PE3YJIbTATOB.

N3yuenne 001meoOpa3oBaTebHOW  YYCOHOW  TUCIUTIIMHBI — «XHUMHUS
3aBepIIaeTcs MOABEICHUEM UTOTOB B (popMe dK3amMeHa.

1.3.MecToO JUM C LU I1JI U H bl B CTPYKTYpE OCHOBHOWU
npodeccuoHadIbHON 00pa3o0BaATEIbHOW MPOTPaAMMBI

Oo6meoOpa3oBaTenbHas ydeOHAs JUCHUIUIMHA «XHMHUS)  SIBISETCS
y4eOHBIM MPEAMETOM IO BBIOOPY U3 00s3aTENbHOM NPEIMETHONM 00JacTh
«EcrectBennsie Haykn» OI'OC cpennero o61iero oopa3zoBaHusl.

B VYupexnenuu, peanusyromieM 00pa3oBaTelbHYI0 MPOrpaMMy CpPETHETro
obmero oOpaszoBanusi B mnpenenax ocBoeHuss OIIOIT CIIO na 6aze OCHOBHOTO
oOmiero oOpaszoBaHusi, oOIIeoOpa3zoBaTebHasi ydeOHas TUCHUIUIMHA «XUMUS)
u3ydaetcsi B nmpoduiabHOM 00111e00pa3oBaresibHOM I1uKIe yuyeonoro miana OITOI
CIIO na 6a3e oCHOBHOTO OOIIEro 00pa3oBaHMs C MOJYYEHHEM CPEIHEro OOIIEeTro
obpazoBanus (I[TTIKPC).

1.4 Pe3aynbTaTsl OCBOEHHUA Y4€OHON AUCIHUIIIUHBI

OcBoeHune conaepkanusi 00Ie00pa30BaTEIbHON YYEOHON AUCIUTIIIUHBI
«XuUMUs», 00ECTIeYNBAET TOCTIKEHNE 00YUaIOIUMUCS CICAYIONINX PE3YIbTAaTOB:

Pesynbrarsl Conepxanune OO61re KOMIETEHITUN
JTUYHOCTHBIE - YyBCTBO TOPJOCTH M YBAKEHUS K
HUCTOPUH u JTOCTHKEHUSIM

OTEUYECTBEHHOW XUMHYECKOM HAYKU;
XUMHMYECKH TPaMOTHOE IIOBEICHHE B
po¢eCCUOHANIBHONU JIEITETHOCTH U B
OBITY NpH OOpalllEeHUH C XMMUYECKHUMHU

BEIIECTBAMH, MaTepHuaiaMu u
mporeccamu;

- TOTOBHOCTb K  MPOAOJIKEHHIO
oOpazoBaHUs u MTOBBIIIICHUS
KBaJTU(UKALIH B n30paHHON
npodeCCUOHATBHOU ~ JEATETBHOCTH H
00BEKTUBHOE OCO3HAaHUE poiu

XUMHUYECKHX KOMIIETEHIIUN B 3TOM;
- YMEHHE HCIOIb30BaTh JOCTUKEHUS
COBPEMEHHOM XHMMHMYECKOM HAyKu U

XUMHUYECKUX TEXHOJIOTUH TUIA
NOBBILIEHUS COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO pa3BUTHS B
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BBIOpaHHOM
ACATCIIbHOCTHU

npodecCuOHATbHON

MCTaIIPEAMETHBIC

- WCIOJIb30BAaHUE Pa3JUYHBIX BHJIOB
MM03HABaTEILHOMI JIEATCIILHOCTH Hu
OCHOBHBIX WHTEJUICKTYaJIbHbIX
onepauuin (mocTaHOBKH 3a/1a4H,
dhopMynupoBaHUS THUIIOTE3, aHaIU3a W
CHUHTE3a, CpaBHEHHUs, 0000meHUs,
CHCTEMAaTH3allHH, BBISBJICHUS
MIPUYUHHO-CIIEICTBEHHBIX CBSI3EH,
MOMCKA aHaJIOTOB, (hOpMyJIUpPOBaHUS
BBIBOJIOB) JJISI PEILICHUS] MOCTaBICHHOM
3aJa4u, MIPUMEHEHUE OCHOBHBIX
METOJIOB  TO3HaHUs  (HAONIOICHUS,
Hay4YHOT'O DKCIIEPUMEHTA) VISl U3y4EHUS
Pa3TUYHBIX CTOpOH XUMHYECKUX
00BEKTOB M TPOIECCOB, C KOTOPBIMHU
BO3HHKACT HEOOXOIMMOCTE
CTAJIKUBAaThC B  NPO(EeCCHOHAIBHON
cdepe;

- HCIIO/IL30BaHUE Pa3IUYHBIX
HCTOYHHUKOB JUIST MOJTYYCHUS
XUMHUYECKON  uHboOpManuu, yMEHUE
OIICHUTh €€  JOCTOBEPHOCTh ISt
JOCTUKEHHUSI XOPOIIMX pPe3yJIbTaTOB B
npodeccuoHabHON cdepe

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO JICATEIHHOCTD,
MCXOJIS U3 1IeJId U cioco00B
ee IOCTIKEHUS,
OTpeeNIeHHBIX
PYKOBOAMTEIEM

OK 4. Ocy1iecTBisiTh MOUCK
uH(popMannu, HeOOXOAUMON
1151 9 (HEKTUBHOTO
BBITIOJTHEHUS
npodeccuoHanbHBIX 3a7a4
OK 5. Mcnonb3oBaTh
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIC
TEXHOJIOTHH B
npoQeCCHOHAIBHON
JESITEIIbHOCTH

OK 6. PaboTats B KOMaHze,
3¢ PeKTHBHO 00IMIATHCS C
KOJUIETaMH, PYKOBOJICTBOM,
KITMEHTaMH

MpCaAMCTHLIC

- c(hopMUpOBaHHOCTH TPENICTABICHUN O
MECT€ XMMHUHU B COBPEMEHHOW HAy4HOM
KapTUHC MHUpa; IOHUMAHUC POJIM XUMUH
B (dopMmupoBaHMH  Kpyrozopa U
(yHKIIMOHATIBHOM TPpaMOTHOCTH
YelnoBeKa JI PElIeHUs MPaKTHUYECKHUX
3ajad;

- BJIaJJCHHUC OCHOBOIIOJIararomuMun
XUMHUYCCKUMHU TIOHATHAMU, TCOPUAMU,
3aKOHaMH u 3aKOHOMCPHOCTAMMU,

YBEPEHHOE TI0JIb30BAHUE XUMHYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOW;

- BJIAJICHHE OCHOBHBIMH METOJaMHU
Hay4HOI'O MO3HAHMS, UCIOJIb3yEMbIMU B
XUMUU: HAOJNIOJCHUEM, OIHUCAHUEM,
U3MEpPEHHUEM, DKCIIEPUMEHTOM; YMEHUE
o0OpabaTbiBaTh, OOBSACHATH PE3YIbTATHI
MPOBEACHHBIX  ONBITOB M  JENaTh
BBIBOJIbI, TOTOBHOCTh M CIIOCOOHOCTH
MPUMEHATh METOJbl [O3HaHUS MIpU
pELICHNH TPAaKTHYECKUX 3a/1a4;

- c(opMHpPOBaHHOCTh, YMEHHUS J/aBaTh
KOJINYECTBEHHBIE OIICHKH u
MIPOU3BOJUTH PACUETHI MO0 XUMUYECKUM
hopmynaM U ypaBHEHUSIM;
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- BJAJICHUE MpaBWIAMH  TEXHHUKH
0€30MaCHOCTH ~ TpPU  HCIIOJIb30BAaHUH
XMMHYECKUX BEIICCTB;

- c(hOpMHUPOBAHHOCTh  COOCTBEHHOM
MO3HIIUH 110 OTHOIICHHIO K XUMHYECKOH
uHpOpMaLNY, TOITy4aeMOWd W3 pa3HbIX
HCTOYHHUKOB.

1.5. IlpodunbHasgs HanpaBAEHHOCTh YUYEOHOW NUCIUIIIUHBI

[Ipodunpuas HaIlPaBJIECHHOCTb o011e06pazoBaTeIbHON yueOHOI
JVICHHATUIHBI «Xumus» 1o npodeccun 15.01.09 MammHaucT
JI€CO3aroTOBUTENBHBIX M TPEJICBOYHBIX MAIIMH 3aKJIIOYAETCS B CAMOCTOSITEILHON
paboTte 00yJaronuxcsi, pa3InYHbIX BUIOB PadOT:

a) [ToaroroBka u 3amura cooOIIEHUI

0) 1abopaTOPHO-NPAKTUIECKUE 3aHITHS.




2. CTPYKTYPA U COJAEPXAHUE YUYEBHOMN JIUCLIUITJIMHBI

2.1 OO0BbeM y4YeOHOW JUCHUNJHUHBI U BHUAB yueOHOH
NEATEINBbHOCTH

Bug yueGHo# paboTh KonuuectBo
4acoB

MakcumanbHas yaeOHast Harpy3ka (BCero) 171
OO6s3aTenpHas ayIUTOpHAs yueOHas Harpy3Ka (BCETo) 114
B TOM YHCJIE:

J1a00paTOpPHBIC PAOOTHI 29
MPaKTHYECKHE PadOTHI 14
caMOCTOsITeNIbHAs paboTa o7

[TpomexyTouHas aTrtectanus B (popme sK3amMeHa




2.3 TemaTuyecKkHuid nmiaaH U COAEpXKaHUE Y4eOHON NUCUUNIHHBI

Haumenosanue No Coneprkanue y4eOHOro MaTepuaa, JJabopaTopHbIe U MMPAKTHUECKHE padOTHI, O6bem | Bpems Ha | YpoBeHb
pa3aenoB uTeM | Y4el camocCTosTeNIbHas paboTa 00yJaromMXCst 4acoB M3yYeHHE | OCBOCHHSA
HOTO TEMBI
3QHSIT
us
1 2 3 4 5 6
Beenenue 1 1. HayuHble METO/IbI TO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUU. 1 1 2,3
2. Ponb 3KkcriepuMeHTa ¥ TECOPUH B XUMUH.
3. MonenupoBaHiEe XUMUYECKHX MTPOLIECCOB.
4. 3nauenne xumuu npu ocBoeHuu mnpodeccun CIIO ecrecTBEeHHOHAYYHOTO
npoduis mpodeccuoHaIbHOTO 00pa30BaHMS.
Paznen 1. O0was u HeopraHuveckasi XuMus. 70
1.1. OcHOBHBIC IOHATHS U 3aKOHBI XUMHUH 6
Tema 1. | Conepxkanue yueOHOro MaTepuaia
Ocnosnble 2-3 | BemectBo. ATom. Monekyna. Xumudeckuii anement. Asorponus. [IpocTeie u 6 2 2,3
HOHATHS XUMHH. CIIO’)KHBIE BelecTBa. KauecTBEHHBI W KOJIMYECTBEHHBI COCTAB BEILECTB.
Xumudeckue 3Haku U (Gopmynbl. OTHOCHUTENBHBIE aTOMHAs W MOJICKYJISIpHAS
Maccel. KonnuecTBo BelecTna.
AnnorponHbie MoaudUKauy yriiepoaa (anMas, rpadur), kucaopoaa (KUCIOpo,
030H), onoBa (cepoe u Oemoe 050BO). [loHATHE O XUMHYECKON TEXHOJIOTUH,
OMOTEXHOJIOTHH W HAHOTEXHOJIOTUU
Tema 2. | Comeprxkanue yueOHOTro Marepuana 2 2,3
OcHOBHEIE 4-5 | Crexuomerpus.
3aKOHbBL XHMIH 3aKOH COXpaHEHWs MacChl BEMIECTB. 3aKOH ITOCTOSHCTBA COCTaBa BEIECTB
MOJICKYJISIPHOM CTPYKTYpPBI. 3aKOH ABOTaIpO U CIEACTBHSI U3 HETO.
6-7 | Ilpakmuueckoe 3ansimue Nel 2 2,3
PacuerHple 3a1aun Ha HAXOXKJEHHE OTHOCUTEIHHON MOJIEKYISIPHON MAacChl
Paznen 1.2. Ilepnonnuecknuii 3akoH u Ilepuonnueckas cucrtema xumuueckux sneMeHTos J[.M.MenneneeBa u 8

CTPOCHUC aTOMa

10




Tema 3.
Ilepuonnueckuii
3aKOH
Jd.N.Menneneesa.

Copepxanue yueOHOro MaTepuana

8-9

Otkpsitue [I.1.Menneneessim Ilepuonnueckoro 3akona. Ilepuonnyeckuil 3aKoH
B popmynuposke [[.M1.Menneneena.

[lepuonnueckass  Tabmuma XUMHUYECKHX  DJIEMEHTOB —  rpaduyeckoe
oToOpakeHHe MepUoJrUecKoro 3akoHa. CTpyKTypa MEepHOIUYECKOW TaOJIUIIbL:
nepuoibl (Majble ¥ 0OJIbINE), TPYNIBI (TJ1aBHAS M TOOOYHAs).

Tewma 4.
CrpoeHue atoma
u
Ilepuonnueckuii
3aKOH
JA.N.Meunneneena.

Copep:xanue yueOHOro MaTepuana

2,3

10-11

AtoM — cioxHas yactuua. Sapo (IpoTOHBI M HEUTPOHBI) W JIIEKTPOHHAS
obonouka. M3orombl. CTpoeHHE 3JEKTPOHHBIX OOOJOYEK aTOMOB JJIEMEHTOB
ManblX HepuoaoB. OCOOEHHOCTH CTPOEHUS DSJIEKTPOHHBIX O00JOYEK aTOMOB
AJIEMEHTOB OOJIBIIUX TEpUOAOB (TEpeXOoAHBIX 3JeMeHTOB). [lonsarue 00
opbutanax. s-, p- u d-opburtanu. DIEKTPOHHbIE KOH(MUTYpALMH aATOMOB
XUMHUYECKHUX 3JIEMEHTOB.

CoBpeMeHHas dopmymupoka  [lepuogudeckoro 3aKOHa. 3HaueHue
[lepuoanueckoro 3akona u Ilepuoanueckoil cHUCTEMbl XUMUYECKUX 3JIEMEHTOB
J.M.MenneneeBa [uisi pa3BUTUS HAyKM M IIOHUMAHUsS XUMHUYECKOM KapTUHBI
MUpa.

12-13

Pa[[I/IoaKTI/IBHOCTI). Hcnonn3oBanue PaaAOaKTUBHBIX H30TOIIOB B TCXHUYCCKHX
OCIIAX. Pentrenosckoe H3JIYUYCHUC U €TO UCIIOJB30BAHUC B TCXHUKC U MCUTIUHC.
MO]:[@J'II/IpOBaHI/Ie KaK MCTO/] IPOTHO3UPOBAHWA CUTYallUH Ha ITPOU3BOACTBC

2,3

14-15

Ilpakmuueckoe 3anamue Ne 2

IIpaBuna TexHukn Oe30macHOCTU MpU paboTe ¢ XMMHUYECKHMMM BELIECTBAMHU U
71a00paTOPHBIM 000PYIOBAaHUEM.

JlaGoparopHasi 1 MepHas ocyja

2,3

2,3

Paznen 1.3. Ctpoenue BemecTa

10

Tema 6. Honnasg
XUMHUYECKas
CBSI3b.

Copep:xanne yueOHOTo MaTepuana

16-17

Karnonsl, ux oOpazoBaHue U3 aTOMOB B pe3yJbTaTe MpOIECCa OKUCIECHMS.
AHUOHBI, UX 00pa3oBaHME U3 aTOMOB B pe3yjbTaTe Mpolecca BOCCTAHOBJICHHUS.
HNonnast cBs3p Kak CBS3b MEXAY KaTMOHAMH UM aHUOHAMHU 34 CYET
AJIEKTPOCTATUYECKOTr0 MpUTsHKeHus. Kitaccudukanus HOHOB: IO COCTaBy, 3HAKY
3apsifa, HAJMYUIO THApPaTHOM 000s04Kku. MOHHBIE KpUCTAUIMUECKUE PEIIETKH.
CBolicTBa BEIIECTB ¢ HOHHBIM TUIIOM KPUCTAJUIMUECKOM PEIIETKH.

[TonspHOCTH CBSA3M U MOJIIPHOCTH MOJIEKYIIBI.

2,3

11




Tema 7. | Coneprxanue yaeOHOTO MaTepuaia
Kopanenthas 18-19 | MexanusM 00pa3oBaHUs KOBAJIEHTHOW CBA3UM (OOMEGHHBIH M JOHOPHO-
XUMUHCCKA aKLENTOPHBINA).  DJIEKTPOOTPUIIATEIBHOCTS.  KOBaJeHTHBIE  MOJNsApHAas U 2,3
CBA3b. HEnospHas CBA3H. KpaTHOCTh KOBAJEHTHOU CBA3U. MOJEKY/ISAPHBIE U ATOMHBIE
Meranmyeckas KpUCTaUIMyecKue pemmerkd. CBOWCTBA BEIIECTB ¢ MOJIEKY/ISPHBIMA U aTOMHBIMH
CBA3b. KPUCTAJITMYECKMMH PEIIETKAMH.
Merannuueckas KpUCTAUIMYECKAs pEIIETKA ¥ MeTaIMYecKas XHMHYECKas
cBs13b. PHU3MYECKHE CBONCTBA METAJLIOB.
Tema 9. | Conepxanue yueOHOTO MaTepualia
ArperatHpie 20 | TBepmoe, XMOKOE M ra3000pa3sHOE COCTOSHMS BELIECTB. Ilepexon BelecTBa u3
COCTOAHMA OJIHOTO arperaTHOro COCTOSAHUS B Apyroe. BomopoaHas cBs3b. 2,3
BCIICCTB u Konpnencanus. Tekydects. Bosronka. Kpucrannmsanus. CyonuManus u
BONOpO/IHaA CBA3b necyOnumanus. AHoManuu GU3NYECKUX CBOMCTB BOIBL. JKHUIKHE KPUCTAILIBL.
YucThle BEIECTBA
1 eMecn. [loHATHE O CMecH BemecTB. | OMOTEHHBIE M TeTeporeHHele cmecH. CocTaB
cMeceil: 00beMHAas W MaccoBas JOIM KOMIIOHEHTOB CMECH, MaccoBas OIS
IIPUMECEH.
MuHepabl ¥ TOPHBIE HOPOIBI KAK IPHPOHBIE CMECH.
21-22 | Jlabopamopnoe 3ansmue Ne 1 2,3
CMecH ¥ METOIBI UX Pa3JIeIeCHHUS.
Tema 11. | Conepxanue yueOHOTO MaTepraia
HucniepcHere 23 | IonsaTtue o aucnepcHoi cucteme. JlucmepcHas (asa M IUCIEPCHOHHAS CPEJa.
CHCTCMBL. Knaccudukanus QucrepcHbIX cucteM. IToHATHE 0 KOJIOUIHBIX CUCTEMAX. 2,3
DMyNIbCUM M CYCIIEH3UM. 304 (B TOM YHCIE a’po3oiu) M rend. Koarymsoms.
CuHepesuc.
24-25 | Jlabopamopnoe 3ansamue Ne 2
[TpuroroBneHue cycreH3uN KapOOHATa KaJbIHUs B BOJIE. 2,3

Jlabopamopnoe 3anamue Ne 3

[MosnydeHue 3MyIbCHA MOTOPHOTO Macia.
Jlabopamopnoe 3anamue Ne 4

O3HaKOMJICHHE CO CBOMCTBAMHU JIUCTICPCHBIX CUCTEM.

Paznen 1.4. Boga. PacTBopbl. DnekTponuTryueckas AUCCOLUALIMS
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Tema 12. Bona.

Copepxanue yueOHOro MaTepuana

PacTBopbl. 26-27 | Boma kak  pactBopuTenb. PacTtBopuMoCTh  BemiecTB.  HachleHHBIE,
Pactsopenue. HEHACBIICHHBIC, TIEPECHIIIEHHBIE PACTBOPHL. 3aBUCUMOCTh PAaCTBOPUMOCTH g 2,3
ra3oB, )KAJKOCTEH M TBEP/IBIX BEUIECTB OT PA3IUYHBIX (haKTOPOB.
MaccoBast 10J1s paCTBOPSHHOT'O BEIIECTBA.
PactBopeHne kak (M3MKO-XMMHUYECKHH Tporecc. TeruioBbie 3PQeKTsl Tpu
pactBopenuu. Kpucrauioruaparsl.
[IpuMeHeHne BOABI B TEXHUYECKHX IIeJsiX. JKECTKOCTh BOJBI M CIIOCOOBI €e
ycTpaHeHusl. MUHepallbHbIC BOJIBI.
28-29 | IIpakmuueckoe 3ansmue No 3 2 2,3
[IpuroroBneHune pacTBOPOB COJIEH C ONPEAEIEHHON MaCCOBOM J0JIEH
pPacTBOPEHHOTO BEIIECTBA.
Tema 14. | Conepxanue yueOHOTO MaTepraia
ONEKTPONTUTHIECK [ 30-31 | DieKTpOSUTHI 1 HEMIEKTPOUTHI. DIEKTPOIUTHYECKas ANCCOLUAS. MeXaHu3MbL
as ucconunanys. SIEKTPOJINTHYECKOW JMCCOLMALMU Ul BEHIECTB C PA3AMYHBIMUA THIIAMH 2 2,3
XUMHYECKOH CBs3U. ['mapaTupoBaHHBIC M HETHAPATUPOBAaHHBIC MOHBI. CTENeHb
aNeKTponuTudeckoi  aucconuanui. CuilbHble W ClHa0ble  AJIEKTPOJIUTHI.
OCHOBHBIE TIOJIOKCHUST TEOPHH DJICKTPOJIUTHUECKON muccoruanui. KucioTsl,
OCHOBAHUS M COJIM KaK DIEKTPOIUTHIL.
32-33 | Jlabopamopnoe 3ansmue Ne 5
[IpoBenenue peakuuif HOHHOTO OOMEHa I XapaKTEpPUCTHKH CBOMCTB 2 2,3
JJIEKTPOJIUTOB
Paznen 1.5. Knaccugukaius HeopraHn4eckux COeIMHEHUI U UX CBOMCTBA 12
Tema 14. | ConepxaHue yueOHOrO MaTepHuaia
Kucnoret u wux
CBOMCTRA. 34-35 | Kuciotel Kak SJEKTPOJMTHI, MX KiIacCH(UKAIMS MO Pa3INYHbIM TpU3HAKAM. 2 23

XWUMUYECKUE CBOMCTBA KHUCIOT B CBET€ TEOPHM  BJIEKTPOJUTHYECKOMN
mucconnanui. OCOOEHHOCTH B3aUMOJEWCTBUS KOHUEHTPHUPOBAHHOM CepHON M
a30THOM KUCJOT ¢ MeTasuiaMi. OCHOBHBIE CTIOCOOBI MOTY4YEHUS KHCIOTHI.
[IpaBuna pa3baBiaeHuss cepHOW KUCIOTHL. Vcnoib3oBaHHWE CEPHOM KHUCIOTHI B
MIPOMBIILIIIEHHOCTH.

[Tonsitue o pH pactBopa. KucioTtHasi, menoyHas, HeMTpajibHask Cpeibl paCTBOPOB
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36-37

Jlabopamopnoe 3anamue Ne 6-7

JlelicTBHE pacTBOPOB KUCJIOT HA UHAMKATOPHI.
OTHOIIEHHE KUCIOT K MeTaJlJIaM.
BzaumojeiicTBrE KUCIIOT C OKCUAAMHU METAJLIOB.

2,3

Tema 15.
OcHOBaHUSI U HUX
CBOMCTBA

Copep:xanue yueOHOro MaTepuana

38-39

OcHOBaHHS KaK DJIEKTPOJIUTHI, X KIacCH(PHUKAIMSA 1O PA3IMIHBIM MPU3HAKAM.
XWUMHUYECKHE CBOMCTBA OCHOBAaHUM B CBETE€ TEOPHUM BJIEKTPOJIUTHUYECKOMN
nucconuanuu. PasznoxkeHue HepacTBOPUMBIX B BOAE OCHOBaHMH. (OCHOBHBbIE
CIOCOOBI MOJTYYCHUsI OCHOBAHUM.

Enxue menoun, nX UCMoOab30BaHNE B IPOMBIIIIEHHOCTH.

2,3

40-41

Jlabopamopnoe 3anamue Ne 8

CaoiicTBa OCHOBaHUH (OTHOLIEHHUE K BOJIE M UHJIUKATOPaM).
B3aumonencTBue yriiekucioro raza ¢ M3BeCTKOBOM BOJIOM.
B3anMozencTere HepaCTBOPUMBIX OCHOBAHHUM C KUCIIOTAMH.

2,3

Tema 16 Comu u
WX CBOMCTBA.

Copep:xanue yueOHOT0o MaTepuana

42

Comu kak snektposutTbl. ConM CpelHUEe, KUCIIbIE U OCHOBHBIE. XHUMUYECKHE
CBOWCTBA COJICH B CBETE TEOPUHU DIICKTPOIUTUYECCKON muccoruanui. CrocoObl
nony4yeHus cosend. ['maponus conen.

['unc u anebacTp, runicoBaHuUe.

2,3

43-44

Jlabopamopnoe 3ansmue No 9

[Tonyyenue u CBOMCTBA COJIEH.
Pacnio3HaBanue cynb(haT-uOHOB B PacTBOpE.
KauecTBeHHas peakiivs Ha MOH aMMOHHS.
HeoOpaTumslii ruaposn3 conei.

2,3

Tema 17. Oxcumanl
U UX CBOICTBA.

Copepxanue yueOHOTO MaTepuana

45

Coneobpasytomue u HecosneobOpasymoume okcuasl. OCHOBHBbIE, aM(OTEpHbIE U
KHCIIOTHBIE OKCHBI. 3aBHUCUMOCTD XapakTepa OKCHJa OT CTCIICHW OKHCICHUA
oOpa3yroIiero ero meramia. XHUMHUYECKHE CBOMCTBa OKcuAoB. llomyueHue
OKCH/JIOB.

l'amenas u HerameHast U3BECTh, UX IPUMEHEHHUE B CTPOUTEIBCTBE.

2,3

Pazyen 1.6. XuMudeckue peakuuu

13

Tema 18.

Copepxanne yueOHOTO MaTepuana

14




Knaccudukanus 46-47 | Peakuuu COEIMHEHHMS, DPA3JIOKEHHUs, 3aMelleHus, oOMeHa. KaramuTudeckue 2 2,3
XUMHYECKHUX peakiuu. OOpaTuMbie ¥ HEOOpAaTUMBIC peaKIMH. | OMOTCHHBIE U Te€TEPOTCHHBIC
peaxiuii. peakuuu. DK30TepMUYECKHE M IHIOTepMUYECKHE peakiuu. TernoBoi addekt
XUMHUYECKUX peakluuid. TepMOXUMHUYECKUE YPABHEHHUS.
Tema 19. | Conepxanue yueOHOTO MaTepraia
OKHCIUTENBHO- 48-49 | Crenenb okucneHus. OKHCITUTENb W BOCCTaHOBJIEHHWE. BoccraHoBuTens U 2 2,3
BOCCTaHOBUTEJIbH okucieHne. MeTol SJeKTpoHHOro OanmaHca MJii COCTAaBJICHUS YypaBHEHUI
BIC PEAKITUH. OKHUCJIUTEITHbHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.
Tema 20. | Coneprxanue yueOHOTO MaTepraia
CkopocTtsb 50-51 | [ToHsATHE © CKOPOCTH XUMHUECKHUX pEaKIHMi. 3aBUCHUMOCTh CKOPOCTH
XUMHICCKUX XUMHAYECKHX PpEaKIUi OT pAa3NUYHBIX (AKTOPOB: TPHUPOABI PEATHPYIOIINX 2 2,3
peakuuu. BEIIECTB, WX KOHIIEHTPAIMH, TEMIEepPaTyphl, TOBEPXHOCTU COIPUKOCHOBEHUS U
MCIIOJIb30BAHUS KaTaIN3aTOPOB.
Karanu3. ['omMoreHHple W TeTepOreHHbIE KaTamu3aTropbl. [IpoMOTOpHI.
Karanutuueckue siapl. UHTHOUTOPBI.
Tema 21. | Conepxanue yueOHOTo MaTepuaa
ObparumocTs 52-53 | OOparumbie U HEOOpATUMBIC peaKIni. XUMHUECKOE PABHOBECHUE M CIIOCOOBI €ro
XI/IMI/IquCKI/IX Pp— 2 2,3
PEAKIIH. ITpon3BOICTBO aMMHaKa: CHIPbE, almapaTypa, HayIHbIE TPUHITUTIBL.
54-55 | Jlabopamopnoe 3anamue Ne 10
W3ydeHnue BIUsSHUS yCIOBUM Ha CKOPOCTh XUMUYECKUX PEAKIUIL. 2 2,3
[TonydyeHne amMmMuaKka M OTBITHI C HUM.
Tewma 22. 56-57 | Ilonatue 00 nsyeKTposm3e. DIEKTPOIU3 PACIIABOB. DJEKTPOJIU3 PACTBOPOB.
DNeKTpon3 DNEeKTPONIMTHUECKOE ToNydeHue amoMuuus. [IpakTudeckoe TNpUMEHEHHE 2 2,3
anekTponusa. ["anbpBaHorutactuka. [ManmbBaHocTerus. PaduHupoBaHMe IBETHBIX
METAJUIOB.
58 | Jlabopamopnoe 3anusmue Ne 1 1 2,3
DJIEKTPOIIN3 BOJHOTO PACTBOPA THIPOKCH A HATPHS.
Pazgen 1.7. Metamibl U1 HEMETaITbI 13
Tema 22. | Coneprxanre yaeOHOTO MaTepuaia
Meransl. 59-61 3 2,3

OcoOeHHOCTH CTpoeHUs aroMoB M KpuctamioB. dusmueckue cBOHCTBa
MeTauioB. Knaccuduxanysi MeTaJIJIoB MO0 pa3IMyHbIM NpU3HAKaM. XHUMHUYECKHE
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CBOWMCTBA META/UIOB. ODJIEKTPOXUMHUYECKUH PNl HAOpsDKEHUW  METaJUIoB.
MerautorepMmus.

O6mme crmocoObl  MmojydeHus MeTauioB. [loHATHE 0  MeTaTyprum.
[MupomeTamyprusi, THAPOMETAILUTYPrUs U 3eKTpoMeTasTyprusi. CrijiaBbl YepHbIE
U IIBETHEIC.

Koppo3uss wmetaiioB: XuMHuecKass H  JJIEKTPOXUMHUYECKas. 3aBUCHUMOCTH
CKOPOCTH KOPpO3MM OT YCJIOBHH OKpyxkawiier cpenbl. Kiaccudukamms
KOPPO3UH METAJIOB IO Pa3iINdHbIM Ipu3HakaM. CriocoObl 3alUuThl METAJIOB OT
KOpPpO3HH.

[Ipon3BOJACTBO Yyr'yHa U CTaJIM.

62-63

Jlabopamopnoe 3ansamue Ne 12
«Pacnio3HaBaHue 1Mo OKpacKke IIaMEHHU COJIeH IICJIOYHBIX U IIEeTOYHO3EMEIbHBIX
METaJIJIOBY.

2,3

64-65

Ilpakmuueckoe 3anamue Ne 4
Pemenne skcnepuMeHTanbHbIX 3amad 1o TeMe «llomyueHue coenuHeHui
METAJUIOB U U3YYEHUE UX CBOKMCTBY»

2,3

Tema
Hewmeraiirbl.

23.

Coneprxkanue y4eOHOro Marepuasa

66-67

OcobeHHOCTH ~ CTpoeHusi aroMoB. Hemeramnsl — MpOCTbIE  BEILECTBA.
3aBUCUMOCTh CBOWMCTB T'aJIOTEHOB OT UX IMOJOXEHHS B MEPUOJUUYECKON CHCTEME.
OxucauTenpHble U BOCCTAHOBUTENBHBIE CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT
WX TIOJIOKEHUSI B PAY JIEKTPOOTPHULIATEIHHOCTH.

[TonyyeHnne HemeTauIOB (PAKIMOHHOM NEPEroHKOW JKUAKOro BO3AyXa H
AJEKTPOJIU30M PACTBOPOB MJIM PACILUIABOB AJIEKTPOJIUTOB.

CunukaTtHasi IpOMBIIUIEHHOCTb. [Ipon3BOICTBO CEpHON KHUCIIOTHI.

2,3

68-69

Jlabopamopnoe 3auamue Ne 13
3akanka M OTIyck cranu. O3HaKOMJIEHME CO CTPYKTypaMH Ceporo M Oesoro
yyryHa. Pacno3HaBanue pyn xkenesa.

2,3

70-71

Ipaxmuuecxoe 3anamue Ne 5
Pemenue »skcnepuMeHTanbHBIX 3amad 1o Teme «llomydenwe coeamHEHUMH
HEMETAJUIOB M U3YUYE€HUE UX CBOMCTBY»

2,3

Bneayoumopnas camocmosmenvnas paboma:
JloMallHui SKCIIEPUMEHT.

CamocrosTenbHas padboTa no paszaeny 1
WHuBUAyanbHBIN, TPYIIIOBOM ITPOEKT 110 TEME:

32
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«UTto onpenenser GopMy KPUCTALIOB COJICH: aHUOH WJIH KaTHOHY.
«Mup rajibBAHUYECKHUX JIEMEHTOBY.

«3epkanay»

«Tokcugeckoe IeHCTBHE TSKEIBIX METAIIOBY.

«XUMHSI METAJIJIOB BOKPYT HAC».

orwdPE

MOJVYIJIb 2. Opranuyeckast XuMus 43
Paznen 2.1 OcHOBHBIE TOHATHS OPTaHUYECKON XMMUU U TEOPHUS CTPOCHHSI OPTaHMYECKUX COCTUHEHUI 8
Tema 24. | Coneprxanue yueOHOTO MaTepraia
Hpenmer 5 72-73 | IlpuposHble, WCKYCCTBEHHbIE W CHHTETHYECKHME OPraHHMYECKHE BEIIECTBA. 2 2,3
OpPraHM9CCKOH CpaBHEHME OPraHUYECKUX BEIECTB C HEOPTaHUYECKUMHU.
XUMHH. BanentHocTh. XMMHYECKOE CTPOEHHE KaK TMOPSIOK COEAUHEHHMsS aTOMOB B

MOJIEKYJIbI IO BaJICHTHOCTH.
Tema 25. Teopus | Conepxanue yueOHOro MaTepuasa
CTPOCHUS 1 2,3
OpTaHMYeCKHX 74 | OcHOBHBIE TOJIOKEHUS TEOPUU XUMHUYECKOro cTpoeHus. M3omepus u u3omepsl.
COeIUHEHHi Xumuueckue GopMyITbl U MOJEITH MOJICKYJI B OPTaHUYECKON XUMHU.
A.M.bytneposa.
Tema 26. | Coneprxanue yueOHOTO MaTepraia
Knaccudukanus 75-76 | Knmaccudukamuss BEIIECTB IO CTPOCHHUIO YIJIEPOJHOTO CKeleTa M HaIMYUI0 2 2,3
OpPTaHHYCCKHUX ¢byHKIMOHANBHBIX Trpynn. ['omosnorn u romonorus. Hauana HoMeHKIATypbl
BCIICCTB IUPAC.
Tema 27. | Coneprxanue yueOHOTO MaTepraia
Knaccugukanus 77-78 | Peakuy OKUCICHHUS U BOCCTAHOBJIEHUS! OPraHMUECKUX BEIIECTB.
peakiui B Peakiun HPHCOETMHEHHSI (ruapupoBaHus, rajloreHMPOBaHHS, 2 2,3
OpraHUYecKOM THJIpOTaJOreHUPOBaHUs, TUApaTalun). Peakuun oTmierieHus (1eruapupoBaHus,
XUMHH. NeTUpOrajJoreHUpoBanus, Jeruapartanuu). Peaknuum 3amemieHus. Peakiun

M30MEpU3aLUH.

[TonsitTue o cybcrpare u peareHte. Peakuuu OKHCIEHUS M BOCCTaHOBJICHUS

opraHudeckux  BemecTB. CpaBHeHHME  KJIAacCU(pHUKAIMU  COCIUHEHMH U

KJ1acCU(UKALUK PEaKIMi B HEOPraHM4YEeCKON U OPraHn4eCcKON XUMHUH.

79 | Jlabopamopnoe 3anusmue Nel4 1 2,3

«KaduecTBeHHOE OIMpECACIICHUE BOJOpOaAAd, yrjiepoga M XJjJopa B OpPraHUYCCKUX
COCOMHCHUAX)
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Paznen 2.2 YrieBogopoibl U UX IPUPOIHBIC HCTOYHUKHU

12

Tema 28. | Coneprxanue yueOHOTO MaTepualia
AJIKaHBI. 80 AJNKaHbl: TOMOJIOTMYECKMH psil, H30MEpUs M HOMEHKJIATypa aJKaHOB. 1 2,3
XUMHUYECKHE CBOWCTBA alKaHOB (MeTaHa, »JTaHa): TOpPEHHE, 3aMeElICHUE,
pasznoxeHnue, neruapuponanue. [IpumeHenne ajikaHoB Ha OCHOBE CBOMCTB.
Tema 29. | Coneprxanue yaeOHOTO MaTepralia
AJIKCHBL. 81 | Otunen, ero nmnonydYeHue (IErHIPUPOBAHUEM JTaHa, JeNOJUMepHU3alueit 1 2,3
MIOJINATWIIEHA). ['OMOJOrMYecKuil psl, H30MEpUs, HOMEHKJIATypa AaJKEHOB.
XUMUYEeCKHE  CBOWMCTBA  OSTWJIEHA: TOpEHHE, KaueCTBEHHBbIE  peaKluu
(obGecuBeunBaHue OpOMHOM BOABI M pacTBOpa I€pMaHraHara KaJusd),
rusparanus, nonumepusanus. [Ipasuino B.B.MapkoBHHKOBA.
IIpuMmeHeHue >TuiIeHa Ha OCHOBE CBOJCTB.
82 | Jlabopamopnoe 3ansamue Ne 15 1 2,3
«Pacno3HaBaHue aqKaHOB M aJIKEHOB Ha MpUMepe 00pa3ioB HEYTEIPOTYKTOB
Tema 30. Juens! | Conepxanue yueOHOTo MaTepuasa
1 KaydyKH. 83-84 | [lonsiTue o0 [MeHaX KakK yYrIeBOAOPOAaX C JBYMS JBOMHBIMU CBSI3SIMH.
CornpsikeHHbIEe JTUEHBI. XUMHUYECKHE CBOWCTBa OyraaweHa-1,3 u wu3ompeHa: 2 2,3
oOecrBeyrBaHre OpPOMHOMN BOJIbI U MONMUMepHu3alus B kayayku. Knaccuduxarms
1 Ha3HadeHHe KaydykoB. [Ipasuno B.B. MapkoBHHKOBA.
Knaccudukanusa v HazHaueHue pe3uH. Bynkanuzanus kayayka.HarypanpHbeiii u
CUHTETUYECKHE KayuyKu. Pe3uHa.
85-86 | Jlabopamopnoe s3ansamue Ne 16 2 2,3
«OTHOIIEHNE KaydyyKa U pe3UHbI K OPraHUYECKUM COETUHEHUSIM.
«OMBITHI C PE3UHOBBIM KJIEEM.
Tema 31. | Conep:xanue yueOHOrO MaTepuasia
AJTKHHEL. 87 | AuermneH. XuWMHUECKHE CBOWCTBa aleTWJIEHA: TOpeHUe, 00OeclBeYNBaHUE 1 23

OpoMHOH BOBI, IPUCOEAUHEHUN XJIOpOBOAOpoAa U ruapatainus. [Ipumenenue
alleTUJIEHA Ha OCHOBE CBOMCTB. MeXKiiaccoBas H30MEpHsI C alKaJueHAMM.
[Tonyyenue arerunaeHa MUPOJIU30M METaHA M KapOWIHBIM criocobom. Peaktus
[IOJINMEPU3alMy  BUHUIXJIOpUAA. [loNMBHHMWIXJIOPHI M €ro IPUMEHEHHE.
Tpumepusanus arerunaeHa B O€H301.

Tema 32. ApeHsl.

Coneprxanne y4eOHOTo MaTepuasa
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88

benszon. Xumunueckue cBoicTBa O€H30j7a: TOpEHHUE, pPEaKIUU 3aMelleHUs
(raoreHupoBanue, HUTpoBaHue). [I[pumMenenue GeH301a HA OCHOBE CBOMCTB.
[lonsiTue 006 okcTpakuuu. BoccraHoBieHue HUTPOOEH307a B AHWIMH.
I'omosiornueckuit psg apenos. Tosyon. HutpoBanue tosryosa. TpoTui.

2,3

Tema 33.

[Ipuponusie
VCTOYHUKU
YII€BOIOPOIOB.

Copep:xanue yueOGHOro MaTepuana

89-90

[Ipuponuslit ra3: cocraB, NpPUMEHEHHWE B KadecTBe ToruinBa.OCHOBHbBIE
HaIpPaBJICHUs IPOMBIIIJICHHON MepepadOTKH MPUPOIHOTO ras3a.

[TomyTHBIH HETIHOM ra3, ero nepepadoTka.

Hedts. CoctaB u nepepadborka Hedtu. [leperonka nedru. HedrenpoayKkTo.
[Ipomecchl  MPOMBINUIEHHOW TepepabOTKM HEe(THU: KPEKHHT, PHPOPMHUHT.
OKTaHOBOE YHCII0 OCH3MHOB U IIETAHOBOE YMCIIO TU3EIBHOTO TOTLTUBA.
Kokcoxummueckoe Ipou3BOJCTBO M €T0 IPOITYKITHSL.

91

Jlabopamopnoe 3ansmue Ne 17
«OOHapyKeHHE HEMPeNeIbHBIX COCAMHCHUH B JKUIKUX HePTEmpoayKTax u
pacTUTETLHOM Macie»

2,3

2,3

Paznen 2.3Kucnopoacoaepsxaiiue opraHu4ecKue CoeAMHEHUs

11

Tema 34.
Couprsl.

Coneprxkanue ydeOHOro Marepuasia

92

[lonyyenue »5TaHONa OpO’KEHHMEM TJIOKO3bl M TMJparanued 3TUIIEHA.
I'unpokcunpHas rpynna kak ¢QyHkunoHanbHass. IloHsTHe 0 TpenesbHBIX
OJTHOATOMHBIX CIUpTax. XMMHUYECKHE CBOWCTBA 3TAHOJIA: B3aUMOJICHCTBHE C
HaTpueM, oOpa3oBaHUE NMPOCTHIX U CIOXKHBIX 3()UPOB, OKUCICHHE B aJbACTHU].
IIpumeHeHne 3TaHOJIAa HA OCHOBE CBOWMCTB. AJIKOIOJIM3M, €0 NMOCIEACTBUS I
OpraHM3Ma 4yesoBeKa U MperynpexIeHue.

I'muuepuH Kak npencTaBUTENIb MHOTOATOMHBIX CIMPTOB. KauecTBeHHas peakuus
Ha MHOT0AaTOMHbIE CIUPTHL. [IprMeHeHnne riuuepuHa.

MeTHII0BBIN CIIUPT U €r0 UCTOJIb30BAaHUE B KAUECTBE XMMHUECKOTO CBIPbSI.
TokcuuHOCTH METaHOJIa U MpaBUjia TEXHUKU O€3011aCHOCTH IIPpH paboTe ¢ HUM.
OTUJEHITIMKOIIb U €0 IPUMEHEHHE. TOKCUYHOCTD 3TUJIEHIVIMKOIIA U ITpaBUiIa
TEXHHKHU 0€30M1acCHOCTH MPH paboTe ¢ HUM.

Tema 35. @eno.

Copepxanne yueOHOTO MaTepuana

2,3

93

dusnyeckne W XUMUYECKHe CBOilcTBa (eHona. B3zauMHoe BiHMsHHME aTOMOB B
MoJieKyJie (eHoNa: B3aUMOACHUCTBUE C TUAPOKCHJIOM HATpUi U a30THOH
kucyiotoil. [Ilpumenenne geHosa Ha OCHOBE CBOMCTB.

2,3
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[Tonyuyenue deHOMA U3 IPOAYKTOB KOKCOXUMHUECKOTO IIPOM3BOJICTBA U U3
OeH3ola.

94 | Jlabopamoproe 3ausmue Ne 18 2,3
«Pacno3HaBanue 0JHO- U MHOTOATOMHBIX CIHMPTOB M (heHosoB. KauecTBeHHbIE
peakuy Ha MIMIEPHH U HEeHOm»
Tema 36. | Conepxanue yaeOHOTO MaTepuana
AJbIEru bl 95 [Tonsatne 00 anpaerumax. AJjbpAerHaHAs TpyIlna Kak (YHKIIMOHAJIbHAS.
dopmManbIeru U €ro CBOMCTBA: OKHCICHHE B COOTBETCTBYIOIIYIO KHCIIOTY, 2,3
BOCCTaHOBIICHHE B COOTBETCTBYIOIIMH cnupT. llomydeHne anpaeruioB
OKHCJICHHEM COOTBETCTBYIOIIMX CHHUPTOB. llpumeHenue ¢opmanpaernia Ha
OCHOBE €0 CBOICTB.
[MomukonneHcanus popmainbaeruia ¢ (GeHoaoM B GeHoI0popMabICTHIAHYIO
cmony. Auneranbaerua. IlonsTue o keTtoHax Ha nmpumepe anerona. [Ipumenenue
aIleTOHA B TEXHUKE M MPOMBIIIJICHHOCTH.
Tema 37. | Conepxanue yueOHOTO MaTepuaia
Kap6ouossie 96 |IlomstTme o KapOOHOBBIX  KucioTrax. KapOokcwibHas — rpymma — Kak
KHCJIOTBI. ¢yHkunoHanbHas.  ['omonormueckuii  psng  MpeAeNbHBIX  OZHOOCHOBHBIX 2,3
KapOOHOBBIX KHUCIOT. [lomydenne kapOOHOBBIX KUCIIOT OKHUCICHUEM allbJICTHIOB.
XUMHUECKUE CBOMCTBA YKCYCHOM KHCIIOTBHI: OOIME CBOWCTBA C MUHEPAJIbHBIMHU
KHCIOTaMH M peakius stepuduxanuu. [IpuMeHeHHe YKCYCHOH KHCIOTHI Ha
OCHOBE CBOWCTB. BbIcimine >kupHbIE KHUCIOTHI Ha HpHUMEpe MaJbMUTHHOBOH H
CTE€apUHOBOM.
MHorooOpa3ue kapOOHOBBIX KUCIIOT (I1aBesieBasi KUCJIOTA KaK IByXOCHOBHas,
aKpUJIOBAasl KUCIIOTA KaK HeNpeaenbHast, 0eH30iHHast KICI0Ta KaK
apoMaruyeckas).
Tema 38. | Conmepxanue yueOHOTO MaTepuasa
CHO)II()HHC PupsI g7 [Tonmyyenue crnoxHbeIXx 3¢upoB peakuueidt srepudukanuu. CroxHble 3pupsl B 23
Y JKHUPBIL. ,

pupoe, ux 3HaueHue. [IpumeHenne cia0KHbIX 3QUPOB HA OCHOBE CBOMCTB.
XKupsr kak cnoxsbsle 3¢upsl. Knaccudpukanus xupoB. XUMHUYECKHE CBONCTBA
XKHUPOB: THAPOIU3 U THIPUPOBAHUE >KUIKUX >KUpOB. [IpuMeHeHHe >XKHPOB Ha
ocHOBe cBoiicTB. [lneHkooOpasyromue wmacna. 3amMeHa JKUPOB B TEXHHUKE
HEMUIIEBBIM CHIPHEM.

Mpuia. CHHTETHYECKHE MOIOIIINE CPEJCTBA.
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98-99 | Jlabopamopnoe 3ansamue Ne 19-20 2 2,3
OMbLIEHHE KUPOB
CpaBHEHHE CBOMCTB MblJIa U CHHTETHYECKUX Moromux cpeacTB (CMC)
Tema 39. | Conepxanue yaeOHOTO MaTepuana
VYTI1eBOIBI. 100- | YrumeBoapl, wux Kinaccupukamusa: MoOHocaxapuabsl (TVIIOK03a, (PpyKTo3a),
101 | nucaxapuasl (caxapo3a) U moarcaxapusl (Kpaxmail H HeJUIHII03a). 2 2,3
I'moko3a — BemecTBO ¢ JBONMCTBEHHOW (YHKIMEH — ambJIeruaoCiupT.
XYUMHUYECKUE CBOWMCTBA IUIIOKO3bl: OKUCIEHME B IUVIIOKOHOBYIO KHCIOTY,
BOCCTAHOBJICHHE B COpOUT, cnupToBOoe OposkeHue. [IpumeHeHHE IIIOKO3bI Ha
OCHOBE CBOWCTB. MOJIOYHOKHCIIOC OpOXKCHHE TIIFOKO3bl. KucIoMoIoYHbIe
npoaykTel. CunocoBanue kopmoB. HutpoBanue nemntonossl. [Tupokcuian.
3HaueHue YriIeBOJOB B KUBOU NPUPOE U KU3HU uesoBeka. [loHaTue o peakiusax
MOJIMKOHICHCALIUY U TUAPOJIN3a Ha IPUMEPE B3aUMOIPEBPAIlIEHUI: TII0K03a «>
noJiucaxapu/.
102 | Jlabopamopnoe 3ansmue Ne 21 1 2,3
VYrieBoabl.
XuMUYecKre CBOMCTBA caxaposbl. [ maponus caxaposbl
Paznen 2.4. Azorconepkaiue opranudeckue coeauHeHus. [lonmumepst 12
Tema 40. Amunsl. | Conepkanue yueOHOro MaTepuana
AMIHOKHUCTIOTEI. 103- | Ilonste 00 amuHax. Amnudarudeckue aMHUHBI, HX KJIacCUPUKAIMSI U
104 | HoMeHKJaTypa. AHIIMH KaK OpraHnyeckoe ocHoBaHue. [lonydeHne aHmnmHa W3 2 2,3
HUTpoOeH301a. [I[puMeHeHre aHIMHA Ha OCHOBE CBOMCTB.
AMUHOKHUCIOTBI  Kak  aM@oTepHble  AUPYHKIHOHAIbHBIE  OpraHUYECKHe
COEOUHEHUS. XHUMHYECKHE CBOWCTBA AaMHUHOKHCIOT: B3aUMOJEHCTBUE C
ieJi04aM, KHCIOTaMH M JApPYyr € JpyroMm (peakuus HOJMKOHIECHCAIUN).
[lentugHast cBs3p U monunentuibl. [IprMeHeHHe aMUHOKHMCIOT Ha OCHOBE
CBOMCTB. AMUHOKAIPOHOBAsl KUCIIOTA.
Tema 42. benku. | Coneprkanue yueOHOro MaTepuasa
105 | [lepBu4Has, BTOpUYHAs, TPETUYHASI CTPYKTYPHI OCIKOB. XMMHUYECKHE CBOWCTBA
OeJIKOB: TrOpeHue, JeHaTypalus, THIpoJn3, [IBETHbIE peakuuu. buoiornyeckue 1 2,3
¢byskuu 6enkoB. Vcnons3zoBanue rufjposinsa O€NIKoB B IPOMBIIIEHHOCTH
106 | Jlabopamopnoe 3anamue Ne 22
[IpuroTtoBneHue pacTBOPOB OEIKOB U BHIIIOJIHEHUE ONBITOB C HUM. 1 2,3
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HBCTHBIC pP€aKknuu Ha 6eJ'IKI/I, CBCPTHIBAHHUC OEJIKOB.

Tema

[Tomumepsr.

43. | 107

Coneprxkanue y4eOHOro MaTepHuaia

Benku u monucaxapuapl Kak OUOIOIUMEPHI.

2,3

Tema

44. | 108-

TTimactmaccsl. 110

Bonokna

[Tonmy4yeHne NOIMMEPOB peaKIUeH MOIMMEPU3ALUU U TTOTUKOHICHCAITUH.
TepMomiacTHYHBIE I TEPMOPEAKTUBHBIC MIacTMacchl. [IpencraBurenu
mactMmacc. [lonmuBuHMIXI0pU I, oauTeTpadTOpITUIICH (Te]IIOH).
denonodopmanbaerugabie miacrMacesl. Lemmymons.

Bosokna, ux knaccudukanus. [Tomyuenue BosiokoH. OTENbHBIC TPEICTABUTEIN
XUMHYECKHUX BOJIOKOH. KarpoH Kak mpecTaBUTeIb OJUAMUIHBIX BOJIOKOH.
[TpombITICHHOE POU3BOACTBO XUMHUECKUX BOJIOKOH

111-
112

Ipaxmuuecxoe 3anamue No 6
Pacnio3naBanue miacTMacc U XMMHUYECKHX BOJIOKOH, MCCIIETOBAaHHE UX CBOWCTB.

113-
114

Ilpakmuueckoe 3anamue Ne 7
Pernienne SKCrepUMEHTANBHBIX 3a/la4  HA MJICHTH()HUKAINUIO OPraHUYECKUX
COCIMHEHU.

2,3

2,3

2,3

CamocrosrenbHas padora
WNHuBuayanbHBINA POEKT 10 TEME:
1. «IIpupopHble HCTOYHUKH YIJIEBOAOPOJOB U IEPCIEKTUBBl DPA3BUTHA
HedrenepepabaThIBaIOIIEeNd IPOMBIIILIEHHOCTH ».
2. «MOXHO T MOJIyYUTh PE3UHY U3 KapTOLIKU?
3. «Pomb mommMepoB B COBPEMEHHOM aBTOMOOHMIIECTPOCHUN.
4. BnusHue aBTOTPAaHCHOPTa HA COAEP)KaHUE MOHOB TSKEIBIX METAUIOB B
IIOYBE.
5. buopaznaraemple nmonuMepsl — ynakoBka Oyymiero.

25

Bcero

117

JI1st XapaKTEepUCTUKU YPOBHS OCBOSHHUS yueOHOTO MaTepHaia UCIOIb3YIOTCS cieayrolue 0003HaueHHs:
1 — o3HakoMHTENbHBIN (y3HaBaHUE paHEe N3YUYEHHBIX 0OBEKTOB, CBOWCTB);

2 — penpoAyKTUBHBIH (BBIIOJIHEHUE JESITEILHOCTHU 110 00pasily, MHCTPYKIIMU WK MO/l PyKOBOJCTBOM);
3 — MPOTYKTUBHBIN (TUTAHUPOBAHUE M CAMOCTOSITEIEHOE BHITIOJTHEHNE JICATEIIHHOCTH, PEIIEHUE TPOOJIEMHBIX 3a,1a4)
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3. VCJIOBUS PEAJIN3ALIMU PABOYEM ITPOIPAMMBI YVUEBFHOI
JNCHUITJIMHBI
3.1 MarepuanabHo TEeXHHUYECKOe obOecrmedyeHUue YydeOHOU
JUU C LY TJIH H bl
B T'BIIOY  «Ycrp-MnuMckuii ~ TEXHUKYM  JIECONPOMBIIIJIEHHBIX

TEXHOJIOTHHA W cdephl YCIyr» uMeeTcs KaOuHeT-imaboparopus «Opranuueckas,
aHanuTHYecKas, (pu3uyeckas W KoJowmHas Xxumus» (ka6.18). B Heil nmerorcs
7abopaTopHblE  KOMIUIEKCHI JJii  y4eOHOM MpakTUYEeCKOM U IPOEKTHOU
NEATETLHOCTH M0 XUMHH «XumJlabo», mH(DOpMAIMOHHO-CIIPAaBOYHBIC IIJIAKATHI,
pa3aTovyHble MaTepHabl.

YUEBHO-HATJIAJHBIE ITOCOBUA
[Mnakater: Tabmuna «llepuogmyeckas cucteMa XHUMHYECKHUX  DJIEMEHTOB
J..MenneneeBa», KiaccHas qocka

CIIEHUAJIBHOE ObOPYIOBAHUE
XO0JIOAUIIBHUK
["a30Bas ropenka.
JlaGopaTopHBIl KOMIUIEKC IO XUMUHU.
BoITsKHOI mIKad.
Tepmomkad.
Juctunnsarop.
MydenbHas neys.
banst komOuHUpOBaHHas J1TabopaTopHas.
JlabopaTopusiii pH-meTp.
DOTOKUIIOMETD.
[enTpudyra nabopaTopHas.
Bechl aHanmmTnyeckue.

TEXHUYECKHUE CPEACTBA OBYUYEHUA

[{udpoBoit MUKPOCKOTII.
JlokymeHT-Kamepa.
HoyTtOyk.
LCD-mpoekTop.
DKpaH C JIEKTPONPUBOAOM CBEPTHIBAHUS
[Ton6opka Bu€0(UIBEMOB IO XUMHUHU
TexHuyeckue cpecTBa MPOrpaMMUPOBAHHOTO O0YUEHHUSI M KOHTPOJISI 3HAHUM
[TonOopka mpe3eHTanuii, TECTbl B AJIEKTPOHHOM BHJIE, DJEKTPOHHbIC YYEOHHKH,
oOy4aronine nucku «BupryanbHas xumudeckas 1a00paTopus.
ONEeKTpOHHbIE TECThl MO XWUMHUM [JIi TPOBEACHUS 3a4€TOB, a TaKxkKe
MPOMEKYTOUYHOT'O KOHTPOJIS [0 OT/AEJIbHBIM TEMaM

3.2 YueOHO-MEeTOOUYECKOE obecrneyeHue y4yeOHOH
TV CIHMIIJIHHBI
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OcHoBHas aUTEpaTypa:

1.

labpuensa O.C. u gp. Xumwusa: mnocodbwe it mnoarotoBku k EIND:
yue0.mocodue Jisl CTYJEHTOB MpOQECCHOHANBHBIX 00pa3oBaTEIbHBIX
opraHu3anuii, ocBaumBarommx mnpodeccuu u crnenuanbHoctu CIIO. — M.,
2017

[Mabpuensn O.C., JlbicoBa I'.I'. Xummus. TecTwl, 3a7auul U yIpaKHEHUS:
yue0.mocodue JIsi CTYJAEHTOB MpOQECCHOHANBHBIX 00pa30oBaTEIbHBIX
opraHu3anuii, ocBamBammmx Mpodeccun u crnenuanbHoctn CIIO. — M.,
2017

[Ma6puensa O.C. Xumust mist mpodeccuii U CeruaibHOCTEH TEXHUYECKOTO
npoduis: yueOHUK At cTya. Yupexaenuit cpen. [lpod. o6pazosanus/ O.C.
["a6puensn, U.I'. OctpoymoB. — 6-¢ u31., ctep. — M.: U3narensckuii meHTp
«Axagemus», 2017

JlononHuTeNbHAS IUTEpaTypa:

1.

2.

o o

BonkoB A. M. Xumusi: MIKOJBHBII KypCc B KpPaTKOM H3JI0KEHUU. MUHCK:
JIurepa ['pann, 2016.

Koukapo K. A. Xumusi B ypaBHEHHsIX peakiuii: yueOHoe rocobue. 3-e
3. PocroB v/]l.: ®ennke, 2016

Jleencon WM. A. bospmiass 5>HUMKIONEINS XUMUYECKUX 3JIEMEHTOB.
[Tepuoanueckas Tabimma Menaeneesa. M.: ACT, 2016.

Epoxun FO.M. , KoBanesa U. b. Xumus st npodeccuii U cnenuaibHOCTEH
TEXHUYECKOTO U €CTeCTBEHHO Hay4yHoro npoduieit. — M.: 2014

Epoxun I0.M. Xumus: 3agaum u ynpaxsenus. — M.: 2014

Epoxun FO.M. COOpHUK TECTOBBIX 3aJaHUi MO XUMHUHU. — M.: Akanemus,
2014.

HNHTepHeT-pecypcehl

ke

©o0oN

https://pvg.mK.ru/- onummnuana «I[lokopu BopoObEBBI TOPHI»
http://hemi.wallst.ru/- «Xumusi. OOpa3oBaTEIbHbIN CAWT AJIS IIKOJLHUKOB)
http://www.alhimik.ru/- O0pa3oBaTe/IbHBIN CAlT AJIS HMIKOJLHUKOB
http://chem.msu.su/- DnekTpoHHass OUOIMOTEKA 10 XUMHH
http://www.enauki.ru/~ unTepHeT-U3gaHKE M1 yuuTeneil «EcrecTBeHHBIE
HAYKID»

https://1sept.ru/- metoaudeckas razera "[lepBoe ceHTAOps"

http://hvsh.ru/ - sxypHan « Xumus B mIkosie»

http://www.hij.ru/ -«XumMus u )KU3Hb»
http://chemistry-chemists.com/index.html- snekrpoHHBIi KypHAT «XUMUKA
U XUMHESD»
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4. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB YCBOEHUA JUCLUIIJIMHEIL

KOHTpOJII) N OLOCHKAPEC3YJIbTATOB OCBOCHHA IUCHUIINIMHBI OCYIICCTBILACTCS
MMpernoaaBaTcjicM B IMPOLCCCC IPOBCACHUA ITPAKTHUICCKUX pa60T, TCCTUPOBAHUA,

KOHTPOJBHBIX PaboT, 0O0O0OIIAONIUX YPOKOB, a

TAK)KC IIpU BbIIIOJHCHHUHA

00y4JaroImMUMHCS WHIUBUAYAJbHBIX 3a/IaHUH, TOMAIIIHEH paOoThI.

XapakTepucTHKa OCHOBHBIX BHJIOB JICATEILHOCTH CTYJACHTOB
(Ha ypoBHE y4EOHBIX JEHCTBUIA)

@®opMbI, METOJIbI KOHTPOJISI ¥ OLICHKU
pe3yJIbTaTOB O0yUYCHHS

JInuHOCTHBIE:

- YyBCTBO TOPJOCTH M YBa)KEHUS K UCTOPUU U JTOCTHKEHUSIM
OTEYECTBEHHON XHWMHYECKOW HAyKH; XHUMHYECKH IPaMOTHOE
MoBe/IeHHEe B TPO(HECCHOHATILHON JAEITeIbHOCTU U B OBITY MpU
oOpaleHuu ¢ XUMHYECKUMHU BEIIECTBAMHU, MaTepUAIaMU U
polLeccamu;

- TOTOBHOCTh K IPOJIOJDKEHUIO OOpa3oBaHUS W IOBBIIICHUS
KBaTM(UKAITUN B n30paHHOM npodecCuOHATbHON
JESATCIILHOCTH M OOBEKTHBHOE OCO3HAHHE POJIM XUMHUYECKHX
KOMIIETEHIINH B 3TOM;

- YMEHHE HCIIOJIb30BATh JOCTHKEHUS COBPEMEHHON
XUMHUYECKON HAYKU U XUMUYECKUX TEXHOJIOTUH NS
MOBBIIICHUS COOCTBEHHOT'O UHTEIICKTYaIbHOTO PAa3BUTHUS B
BBIOpaHHOM MpoeccroHaNbHOM e TeNbHOCTH;

1. BxoaHO# KOHTPOJIb:

-KOHTpOJIbHAs paboTa
-TeCTHPOBAHUE.

2. Texyuiuit KOHTPOJIb:
-IpaKTHYECKue paboThI
-1a00paTopHBIC PaOOTHI,

-YCTHBIH OIIpOC,

-MHJIMBUIyaJIbHOE COOOIIIECHNE,
-KOHCIIEKT,

-JIOKJIaI,

- IPOEKTHAsI ESATEITHLHOCTD.

3. IlpomexxyTounass arrecTanus B
dbopme i epeHITPOBAHHOTO
3ayeTa.

MeranpeameTHbie

- HUCHOJb30BAaHUE  pa3IMYHBIX BUAOB  IO3HABaTEJIbHOU
NESTEIbBHOCTY M OCHOBHBIX HHTEIIEKTYaJbHBIX ONEpalui
(mocTaHOBKM 3aj1aud, (pOpMyIUpOBaHMS TUIIOTE3, aHAIM3a U
CHHTE3a, CpaBHEHUS, 00001IeHMS, CHCTEeMAaTHU3allHH,
BBISIBJIGHUSI ~ IPUYMHHO-CJIEJCTBEHHBIX  CBfA3€H,  IIOMCKa
aHajioroB, (OPMYJIUPOBAHUS  BBIBOJOB) JUIA  pEUICHUS
MOCTaBJICHHOW 3aJlaud, NPUMEHEHHE OCHOBHBIX METOOB
no3HaHus (HAOJMIOJEHMWsS, HAYYHOrO OSKCIEpHUMEHTa) s
U3YYEHHUs pa3IMYHBIX CTOPOH XHMHYECKUX OOBEKTOB U
MpPOLIECCOB, €  KOTOPBIMH  BO3HHUKAET  HEOOXOJUMOCTh
CTaJIKUBAThCs B podeccHOHATIbHOM cdepe;

- HCMOJb30BAaHUE PA3IUYHBIX HCTOYHUKOB JUISI TOJYyYEHHS
XUMHUYECKOH uHopManu, YMEHHE OLICHUTH ee
JIOCTOBEPHOCTb Ui JIOCTH)KEHHS XOpOIIUX pPE3yJbTaToB B
npogeccuoHaIbHOU cdepe;

Texymui KOHTPOJIb:

- IpaKTUYECKHE PabOThI

- naboparopHbie PabOTHI,

- YCTHBIH O11poc,

- HHAMBHyaJTbHOE COOOIICHHE,
- KOHCIIEKT,

- IOKJIa],
- IPOEKTHasl JeSATEIbHOCTD.
ITpomexxyTrounas arrecrauus B
bopme TG hepeHIIIPOBAHHOTO
3agera

[IpenmeTtHsbie

- c(OpPMHUPOBAHHOCTh IMPEJCTABICHUH O MecTe XHMHUHU B
COBPEMEHHOM HAay4YHOW KAPTUHE MHUpa; I[OHHMAaHHE pPOJIU
XUMUU B (OPMHUPOBAHMU Kpyro3opa M (yHKIHMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA JUISl PEIICHHS PAKTHYECKUX 3a/1a4;

- BJIQJICHUE OCHOBOIOJATAIOIMMU XUMUYECKUMH TOHATUSAMH,
TEOPUSIMH, 3aKOHAMH M 3aKOHOMEpPHOCTSIMH; YBEPEHHOE
10JIb30BAHNE XMMHUUYECKON TEPMUHOJIOTUEN U CHMBOJIMKOM;

- BIAJCHUE OCHOBHBIMM METOJAMH HAay4YHOrO ITO3HAHWI,
UCMOJb3yeMbIMU B XMMHHU: HaOJIOJCHUEM, OIHMCAHUEM,
U3MEpEHUEM, OSKCIepUMEHTOM; YyMeHHe o0palaThIBaTh,
OOBSICHATh Pe3yJbTaThl TPOBEJCHHBIX ONBITOB M JIENATh

Texymui KOHTPOJIb:

- IPAKTUYECKUE PaOOTHI

- mabopatopHbie pPabOTHI,

- YCTHBIH OIIpOC,

- HHAUBUAYaJTbHOE COOOIICHHE,
- KOHCIIEKT,

- IIOKJIa],
- IPOEKTHAs! JeSATEIbHOCTD.
[TpomexxkyTouHas arrecrauus B
¢bopme TG hepeHIIIPOBAHHOTO
3agera
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BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH TPUMEHSATH METObI
MO3HAHMS IPU PEIICHUH MPAKTUYECKUX 3aa4;

- c(hOpMHUPOBAHHOCTh YMEHHUS JlaBaTh KOJIMYECTBEHHbIE
OLIEHKHU M MPOU3BOAMTH PACUETHI [0 XUMHUECKUM (popMyiam u
YpaBHEHUSIM;

- BJAJEHUE TMpaBWJIAMH TEXHUKH O€30IaCHOCTH NpHU
WCIIO0JIb30BAHUH XUMUYECKUX BELIECTB;

- ¢(hOopMUPOBAHHOCTH COOCTBEHHOM MO3UIMH 10 OTHOIICHUIO K
XUMHUYECKOM  uH(OpManuM, MOJIydyaeMOW M3  pa3HbIX
HCTOYHUKOB.
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JIMCT PETUCTPALIUN I/I3MEHE}{I/H71 B PABOYVIO [TPOIPAMMY
OBIIEOBPA3OBATEJIbHOM YUEBHOU JUCHUIIMHBI

n/n

Nudopmarnus o
BHECEHHBIX U3MEHEHUSIX

Ne
MPOTOKOJIA
3aceaHus

MO/ IIK

Jara
BHECEHUS

IMoamnuce

Cpoxk
BBEJICHUS
W3MCHEHHI B
IeucTBUE
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