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IIporpamma pa3zpaGoTaHa Ha OCHOBe:

1)  ®enepanbubiii 3akoH ot 29.12.2012 N 273-®3 «O06 obpa3zoBaHHH B
Poccuiickoit @eaeparun» (penakus ot 30.04.2021)

2) mnpukaza MwunoOpHayku Poccum ot 17 mas 2012 r. Ne 413 «O6
yTBEpKJIEHUU (erepanbHOro TrocyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa
cpeaHero (moJIHOT0) o611ero oopaszoBanus» (penakius ot 11.12.2020)
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oOpa3oBaHus C  ydyeToM  TpeOoBaHUU  (eAepalbHbIX  TOCYIapCTBEHHBIX
oOpa3oBaTelIbHBIX CTaHAAPTOB M MOJy4aeMoll mnpodeccud WM CHelHalbHOCTU
cpeaHero npodeccuoHabHOr0 oOpazoBanus (muckMo MunoOGpHayku Poccuu ot 17
mapra 2015 roga Ne 06-259).

4) [IpumepHoil OCHOBHOW 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO
obmero obpaszoBanus, [Ipukazom Muno6pnayku Poccun «O BHECceHMH M3MEHEHUN B
denepanbHbI  TOCYAAPCTBEHHBIN 00pa30BaTeNbHBIA CTaHAAPT CPEHEro OOIIero
oOpa3zoBanusi, yTtBepxkaeHHbIH [Ipukazom MunuctepcTBa 00pa3oBaHMS W HAYKH
Poccuiickoit ®enepaunn ot 17 mas 2012 r. Ne 413» ot 29 utonsa 2017 r. Ne 613; Ha
ocHoBanuu IIucema MunoOpHayku Poccun ot 20 utons 2017 r. Ne TC-194/08; c
yuetom TpeboBanmnii DPI'OC cpemanero oOmiero oOpa3oBaHUs, NPEABSIBIIEMBIX K
CTPYKTYpE, COIEPKaHHUIO U pe3yJIbTaTaM OCBOEHHSI YU€OHOT 0 MpeiMeTa « X UMUSI».

5)  ®expepasbHOr0 TOCYIapCTBEHHOTO0 00Pa30BaTEILHOIO CTaHAapTa (nanee
— ®I'OC) mo cnenuaabHOCTH (CMEMHATBHOCTSIM) CpeaHEero MnpodeCcCHOHAIBHOTO
obpazoBanus (nanee - CIIO) 35.02.05 ArpoHomust
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1.1. Ob6sacTb NpUMEHEHUs IPOrPaMMbI

[Iporpamma o011e00pa3oBaTebHOrO0  y4eOHOro mpeamera «XuMUs»
npeaHa3HadeHa O W3YYeHUs XUMHH B Mpo(ecCHOHATBHBIX 00pa3oBaTEeNbHBIX
opranmzamusax ~ CIIO, peammsyrommx o00pa3oBaTeIbHYIO TPOrpaMMy CpPEIHEro
oOmero oOpa3oBaHus B Tpelelax OCBOCHHS OCHOBHOM MNpodeccuoHalIbHOU
oOpazoBatenbHOI nporpammbl CIIO Ha 6a3ze OCHOBHOTO 0O0IIero oOpa3oBaHUs MPHU
MOATOTOBKE CHEIUAJIMCTOB CpEJAHEro 3BeHa 1Mo crnenuaibHoctd  35.02.05
ArpoHoMust

1.2. MecTto mnpeaMera B CTPYKType mnpodecCHOHAIBLHOM OCHOBHOM
o0pa3oBaTe/IbHOM MPOIPAMMBI:

VYueOHbIil ipeaMeT «XUuMus» SIBISETCS y4eOHBIM MPEIMETOM IO BRIOOPY U3
oOsi3atenbHOM mpenMmeTHoM obnactu «EctectBennbsie Hayku» DI'OC  cpemnero
o01rero oOpazoBaHusI.

B yue6nbix mnanax IMIICC3 mecTto yueOHOTO TipeameTa « XuMHUs» B COCTaBe OOIIHNX
00111e00pa30BaTebHBIX YUCOHBIX TPEAMETOB, 0053aTEIIBHBIX JJIsl OCBOCHUS BHE
3aBUCUMOCTH OT IPOduIIsi MpoPecCHOHATLHOTO 00pa30BaHUsl, TOTYyYaEeMOi
npodeccuu UM CenualbHOCTH.

1.3. lern m 3amauyum y4yeOHOro mnpeaMeTa - TPeOOBAHUA K pe3yjbTaTaM
OCBOEHHS Y4e0HOr0 nmpeamMeTa:
OcBoenue cosiepkaHusi yueOHOro npeamera «XuMHs» 00eCeUrBaeT JOCTUKEHUE
CTYJIEHTaMU CJIEeAYIOIIUX Pe3yIbTaTOB:
JIMYHOCTHBIX °
- c(hOpMUPOBAHHOCTh YYBCTBA TOPJOCTH U YBAXKEHUS K HUCTOPUU U
JOCTKEHUSIM OTEUECTBEHHOW HAYKU;
- IPEACTABJICHUS O IIEJIOCTHON €CTECTBEHHOHAYYHOUN KapTHHE MHPA;
- IOHUMAHUE B3aMMOCBSI3U W B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK, UX
BIIUSTHUS HA OKPY’KAIOIIYIO CPeay, SKOHOMHUYECKYI0, TEXHOJIOTHUECKYIO,
COIMAIIBHYIO U ATHYECKYIO Cephl AeATEILHOCTH YEIOBEKA,;
- CITIOCOOHOCTH MCTIOB30BaTh 3HAHUS O COBPEMEHHON €CTECTBEHHOHAYYHOU KapTHHE
MHUpa B 00pa30oBaTeIbHOU U MPOPECCUOHATIBHON IS TENHHOCTH;
- BO3MOXKHOCTH HH(POPMAIIMOHHOM Cpe/Ibl I71si 00ecTieueHus MPOTyKTUBHOTO
caM0o00pa3oBaHus;
BIIAJICHUE KYJIbTYPOU MBIIIICHHUS, CIIOCOOHOCTh K 0000IICHHIO, aHATH3Y,
BOCTIPHSITHIO WH(GOpMAIMK B 00JIACTH €CTECTBEHHBIX HAyK, MOCTAHOBKE IIEITH U
BBIOOPY TTyTEH €€ JOCTHKEHUS B MpodecCuoHaNbHOM cdepe;
- CIIOCOOHOCTH PYKOBOJICTBOBATHCS B CBOCH JIEATETLHOCTH COBPEMEHH BIMU
MPUHIUIIAME TOJEPAHTHOCTH, JUAJIOTA U COTPYIHUYECTBA;
- TOTOBHOCTH K B3aUMOJICHCTBHIO C KOJUIeraMu, paboTe B KOJUICKTHBE;
- TOTOBHOCTH UCIIOJIb30BaTh OCHOBHBIE METOJIBI 3alTUTHI OT BO3MOKHBIX
MOCJIEACTBUN aBapuii, KaTacCTPO(, CTUXUHUHBIX O€ICTBUM;



- 00J1ajlaHne HaBbIKaMH 0€30MacHOM pabOThl BO BpEMs TPOEKTHO-
HCCIIEIOBATEIBCKON U DKCIIEPUMEHTAIBHON NIESTENBHOCTH, NPHU HCIOJIb30BaHUN
1abopaTopHOro 00OpYAOBAHMUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh NPUOOPETEHHBIE 3HAHMS M YMEHHUS B IPAKTHUECKOU
JEeSTENbHOCTU U TOBCEAHEBHOM JKU3HU AJI COOMIOAEHUS Mep NPOPUIaKTUKH
OTpaBJI€HUH, BUPYCHBIX U JPYrUX 3a00JI€BaHUMN, CTPECCOB, BPEAHBIX IPUBBIYEK
(KypeHus, aJKorojan3Ma, HApKOMaHUM );

- IPaBWJI NTOBEAECHUS B IPUPOJAHON CpPELIE;

- TOTOBHOCTh K OKa3aHUIO TMEPBOM MOMOIIM MPU TPaBMax, MPOCTYAHBIX H
JPYTuX 3a00JICBaHUSX, OTPABICHUAX MUIIEBBIMHU MPOTYKTAMU;

MeTanpeaMeTHBIX ®

- OCO3HAHUE COLIMAIbHOM 3HAYMMOCTH CBOEH Mpodeccun/crnennaibHOCTH,
o0nazaHe MOTHBALMEN K OCYILIECTBICHUIO MPO(dEeCCUOHATBHON EATEIbHOCTH;

- IOBBILIEHNE UHTEIUIEKTYAIBHOTO YPOBHSI B ITPOLIECCE U3YUYEHUS IPUPOIHBIX
SIBJICHUM; BBIJAIONIUXCS JTOCTHXKCHUM €CTECTBO3HAHUS, BOIICAIINX B
0O0IIEYEIOBEYECKYIO KYIbTYPY;

- CJIOKHBIX W TIPOTHBOPCUUBBIX MYTEH Pa3BUTHS COBPEMEHHBIX HAYYHBIX
B3IJISIZIOB, WUJIEH, TEOpHUH, KOHIEMIMI, B Xo[e padOThl C Pa3IMYHBIMU
UCTOYHUKaMH MH(GOPMAIIUH;

- CIIOCOOHOCTh OPTaHU30BBIBATH COTPYJHUYECTBO €IMHOMBIILICHHUKOB, B TOM
YHClie C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHM;

- CIOCOOHOCTh TOHUMATh MPUHIUIIBI YCTOWYMBOCTH W TPOTYKTUBHOCTH >KUBOMU
OPUPOJIBI, TyTHU €€ U3MEHEHUS 0] BIUSHUEM aHTPOTIOT€HHBIX (haKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaJIM3y TJIOOANbHBIX 3KOJOTUYECKUX MPOOieM,
BOIIPOCOB COCTOSIHUSI OKPY’KaroUIed CpeAbl U PalMOHAJIBbHOTO HCIOJIb30BaHUS
IPUPOJHBIX PECYPCOB;

- yMeHUE 00OCHOBBIBaTh MECTO U POJIb €CTECTBEHHO-HAYYHBIX 3HAHUU B
MPAKTUYECKOMN JEITEIbHOCTH JIFOJIEH, PA3BUTUHA COBPEMEHHBIX TEXHOJIOTHM;
OTIPEJIEIISITh KUBBIE OOBEKTHI B IPUPO/IE; TPOBOAUTH HAOIIOICHUS 32 IKOCUCTEMaMH
C LEJbIO0 UX ONUCAHUSI U BBISIBJICHUS €CTECTBEHHBIX M aHTPOIOT€HHBIX
W3MEHCHMI;

- CIIOCOOHOCTh MPUMEHSITH OMOJIOTHYECKUE U SKOJIOTUIECKUE 3HAHUS JIJIST aHAIH3a
MPUKJIAIHBIX POOJIEM X035UCTBEHHON JESTEIBHOCTH;

- CIOCOOHOCTh K CaMOCTOSTEIbHOMY IPOBEJICHUIO HCCIIEIOBAHUN, MOCTAHOBKE
€CTECTBEHHO-HAYYHOTO JKCIEPUMEHTA, WCIIOJIB30BAHUI0 WH()OPMAITMOHHBIX
TEXHOJIOTUH TSl pEeIISHUSI HAyYHBIX U TPO(ECCHOHATFHBIX 33/1a4;

NnpeIMeTHBIX ®

- IOHUMAaHUE POJIM €CTECTBEHHBIX HAYK B (DOPMUPOBAHHH KPYTro30pa 1
(GYHKITMOHAIBHON TPAMOTHOCTH JIJISl PEIICHUS MPAKTUYECKHUX 33]1a4;

- BJIaJICHHE OCHOBOIIOJIATAIOIIUMHU MOHSITUSAMU U MIPEACTABICHUSAMU O KUBOU
IIPUPOJIE, €€ YPOBHEBOM OpraHM3alMy U HBOJIIOLINY;

- YBEPEHHOE TMOJb30BAHUE HAYYHOM TEPMHUHOJIOTUEN U CUMBOJIUKOM;



- BJIJICHUE OCHOBHBIMM METOJaMHU HAYyYHOTO MO3HAHHUSI, HCIOJIb3YEeMBbIMHU MPU
UCCIIEIOBAHUSIX KUBBIX 00BEKTOB U SKOCUCTEM: OMTUCAHUEM, UBMEPEHUEM,
MpOBEJCHUEM HAOIIOICHUH;
- BBISIBJICHUE U OIICHKAa aHTPOMOTCHHBIX U3MEHEHUM B IPUPOJIE;

- cpOPMHUPOBAHHOCTH YMEHUN OOBICHATH PE3YJbTaThl IKCIEPUMEHTOB, PEIIaTh

QJICMCHTApPHbBIC 3a/1a4u;

- c(OpMHUPOBAHHOCTH COOCTBEHHOM MO3UIMHU 110 OTHOIIEHUIO K HAyYHOH
nH(popMaIm, mojy4yaeMoi U3 pa3HbIX HCTOYHUKOB, K TJI00aTbHBIM AKOJIOTUUECKUM
npoOJieMaM U MyTSIM UX PEIICHHUS.

B pamkax nporpamMMmbl y4eOHOTro MpeaMeTa OO0yYaroUIMMUCS OCBauBalOTCS

YMCHUS U 3HAHUA:

Konx OK, JIP

YMmenusa

3HaHus

OK 01 BriOupath
CIIOCOOBI perIeHus
3aaq
npodeccroHaIbHON
JeSITeTLHOCTH
OPUMEHUTENBHO K
pa3IMYHBIM
KOHTEKCTaM;

OK.02
OcyiecTBIsATh
IIOMCK, aHaJIN3 U
UHTEPIPETAIUIO
uHdOpMaInH,
HEOOXOIUMOM IS
BBIIIOJIHEHHUS 3a1a4
podeCcCHOHATLHON
JEeITEeIIBHOCTH;

OK.07
CopelicTBOBaTh
COXpaHEHUIO
OKPY’KAIOWIEH CPEBI,
pecypcocOepeKeHHIo,
b hexTUBHO
JIEVCTBOBATH B
Ype3BbIYANHBIX
CUTYaIHX;

pacro3HaBaTh 3a/1a4y W/WiH
npoOJyieMy B
npodeCcCUOHATFHOM U/HIIN
COIIMAJIbHOM KOHTEKCTE;
aHAJIM3UPOBATH 3a/1a4y
u/uny poOJieMy U BBIIETSATh
€€ COCTaBHbBIC YaCTH;
OTIPEIETISATh ITAIBI PEIICHUS
3a/1a4w;

BBISIBIIATE M 3 (HEKTUBHO
UCKaTh MH(OPMAIIHIO,
HEOOXOAUMYIO JUTS PEIICHUS
3a/1a9M W/WIIH TIPOOJIEMBI;
OTIPECIIATH 3a7a9u JJIs
norcka HHGOpPMaIIHH;
OTIPENICIIATh HEOOXOIMMBIC
UCTOYHUKH UHPOPMAIINH;
TUTAHUPOBATH TIPOIIECC
TIOWCKA;

CTPYKTYypUPOBAThH
noJiy9aeMyro HH(pOpMaIuio;
BBIIEJIATE HanOoJIee
3HAYMMOE B IIEPEUHE
uHpopManuu; codoaaTh
HOPMBI SKOJIOTMYECKOMN
0€30MaCHOCTH; ONPEACIISITh
HATIPABJICHUS

aKTyaJbHBIN
npodeCcCUOHANILHBIN U
COILIMAJIbHBIN KOHTEKCT, B
KOTOPOM TIPHXOJIUTCS
paboTaTh U KUTh;
OCHOBHBIE UICTOYHUKH
uH(GOPMAIIHI U PECypPChI
JUTS pellieHus 3a/1a4d U
npo0JieM B
npo¢eCCUOHATIEHOM H/WIIH
COLIMAJTEHOM KOHTEKCTE;

HOMEHKIIATypa
HH()OPMAITMOHHBIX
UCTOYHHKOB,
NIPUMEHSIEMBIX B
npodecCHOHaIbHON
NESATETHHOCTH, IPUEMBI
CTPYKTYPUPOBAHUS
uHpopmarmu; hopmar
odopmieHHUS pe3yTbTaTOB
novcka HHGOPMAIIHH;

IIPaBUJIA YKOJOTUYECKOU
0€30MacHOCTH MpU
BEJICHUU
npodhecCuoHaTbHOM
JeATEeIbHOCTH; OCHOBHBIE
pecypchl,
3aJICICTBOBAHHBIC B
npoheCCHOHATBbHOU




pecypcocOepexeHus B JEATEIIbHOCTH, yTH
pamMkax npodecCHOHaNIBHON | oOecreueHus

TS TeIbHOCTHU TIO pecypcocOepexeHus;
CNeyuarbHOCmu;

JInyHOCTHBIE pe3yJIbTAaThI
peaju3alui NPOrpaMMbl BOCIIUTAHUS

JIP 1

Pocculickyro rpak1aHCKyI0 UAEHTUYHOCTD, IIATPUOTU3M,
YBAKEHUE K CBOEMY HapoOy, YyBCTBA OTBETCTBEHHOCTH
niepea Poaunou, ropaoctu 3a cBou Kpaii, cBoro Ponuny,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAILHOTO HAapoAa
Poccun, yBaskeHune rocy1apcTBEHHBIX CUMBOJIOB (TepO,
dnar, rumH);

JIP 4

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOLIECTBEHHOM
NPaKTUKH, OCHOBAHHOI'O HA IHAJIOTE KYJIbTYp, & TAKKE
pazIUYHBIX (GOPM OOIIECTBEHHOT'O0 CO3HAHMS, OCO3ZHAHUE
CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

JP 5

c(hOpMUPOBAHHOCTb OCHOB CAMOPAa3BUTHUS U
CaMOBOCTIMTAHUS B COOTBETCTBHH C O0IIIEUETIOBEUECKUMU
HEHHOCTSMH U HJieajlaMUu TPaXKIaHCKOTO 00IIEeCTBa;
TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSITEILHOM,
TBOPYECKON U OTBETCTBEHHOU JIESITEIBHO;

JIP 7

HABBIKW COTPYAHHYECTBA CO CBEPCTHUKAMH, ICTHbMHU
MJIQJIIIEr0 BO3pacTa, B3pOCIBIMU B 00pa30BaTeIIbHOM,
00IIIECTBEHHO TOJIC3HOH, yUeOHO-HUCCIE0BATEIBLCKOM,
IPOCKTHOW U APYTHX BHJIAX JCSITCIHHOCTH;

JIP 9

TOTOBHOCTh U CIIOCOOHOCTHh K OOpPa30BaHMIO, B TOM YHCIIC
caMoOOpa30BaHUIO, Ha TMPOTHKEHUHU BCEH  JKHU3HU;
CO3HATEJIbHOE OTHOIICHHUE K HEMPEPHIBHOMY 00Pa30BaHUIO
KaK  yCIIOBUIO  YCHEIIHOW  mpodecCHOHATBHOM U
OOIIECTBEHHOM JIESITEIbHOCTH;

JIP 13

OCO3HAHHBIN BBIOOP Oymymie mpodeccuu u
BO3MOXKHOCTEH peanu3anuu COOCTBEHHBIX )KHU3HEHHBIX
TUTAHOB; OTHOIIICHHE K MPOGECCUOHANBHON IEATETLHOCTH,
KaK BO3MOXXHOCTH Y4aCTHS B PEIICHUU JIMYHBIX,
00IIIeCTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIECHAITMOHATLHBIX
npoOJiemM;

JIP 14

c(hOpMHUPOBAHHOCTH DKOJIOTUYECKOTO MBILJIEHHUS,
MTOHUMAaHUSA BIIMSTHUSA COLMAIBHO-D)KOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE NPUPOAHOM M COLMAJIBbHOU
cpensl;




1.4. OGocHOBaHME NPUMEHECHHUA TEXHOJIOTHI JUCTAHIUMOHHOIO U 3JIEKTPOHHOI'0
00y4YeHHUs U1l ONpe/ieICHHBIX 3JICMEHTOB COAepPKaHUA 001e00pa3oBaTe/IbHbIX

AUCIHUIIIINH

B mpouecce mnpenogaBanus OIl BO3MOXKHO HCHOJB30BAaHUE CHEAYIOIIUX
MH(OPMAIIMOHHBIX TEXHOJOTUN

Iu¢pposbie IIpumenenue  DU@POBBLIX  HHCTPYMEHTOB  JISA

HHCTPYMEHTbI AOCTHKEHUS Pe3yJibTATOB 0011e00pa30BaTe/IbHOI0
npeaMeTa

Power Point [TongroroBka k mnpaktudyeckuMm 3aHstusm no Ol [dns
MIPOBEJICHUS 3aHATUIN UCTOJIB3YIOTCS MPE3CHTAUN

Buneodumism [IpumeHsieTcs Kak WUIIOCTPATUBHBIA Matepuan Ipu

u3yueHuu TeM - Ha miatdopme You Tube

DJIEKTPOHHAs TTOYTa

CeteBoil pecypc, UCMOJIb3YEMbIM 1711 KOMMYHHUKAIIUU C
obyuaromumucsi. Kpome Toro, mnpuMeHsieTCs I
OCYIIECTBJICHUSI ~ KOHTPOJISI ~ y4eOHOro  mpolecca
(mepemnucka: OTBEThl Ha TEKYIIME BOMPOCHI, MPOBEpPKa
JIOMAITHUX 3aJJaHUi 00yJaroIIuXCs

Ckaunn

HeoOxonumoe  KOHCYIbTHPOBAaHHE MO  SKEJAHUIO
oOydaromierocss B TpPEAJBEpUU CIlaYd DK3aMeHa [0
npeIMeTy «ACTPOHOMHUSI

IlouckoBrIl
Annexc/Google

[Tomoraer opraHu3oBaTh CaMOCTOATEIBHYIO paboOTy
oOydaromuxcs TNpU  TOATOTOBKE K  3aHATHSM,
obecnieynBass ¥UM JOCTyn K WHGOPMAIUOHHBIM BeO-
pecypcaM 1o u3ydaeMbIM TeMaM. Takke peKOMEHIYeTCsI
B KauyecTBe Y4eOHOW TIaTHOPMBI «IIEPEBEPHYTOTO»
oOydeHUs1 (MOMOTHUTENBHBI WMCTOYHUK HH(pOpMAIHH
JUIS OCMBICJICHUSI W3JIOKCHHBIX Ha JICKIHSIX AacIeKTOB
JUTEPATYPHOTO Pa3BUTHUS 00 YUAIONTUXCS )

MoOuJsibHOE
MIPUIIOKCHHE

Ucnonb3yetcss  mpunoxenue  WhatsApp,  koTopoe
MO3BOJISIET NOJ/IePKUBATh KOMMYHHUKAIIHIO c
oOydJaromuMHCs Kak Ha 3aHATUSX (MOXXHO OTIPABIATH
UHTEPECHbII KOHTEHT), TaK M BHE HUX (pelarb
BO3HUKAIOIIUE pOoOIEeMBI, B OCHOBHOM
OpraHU3alMOHHOIO XapaKTepa)

CoumanpHas CeTh

Ucnonwszyercst «BKontakte»  mwnu  «Chepym» s

KOMMYHHKAIIWUH C O6y‘{aIOI]_II/IMI/IC${

[Tpu peanuzanus JaHHOW MPOTPAMMBI IPUMEHSIETCS IIEKTPOHHOE O0YyYCHHE U
JMCTaHIIMOHHbIE 00Pa30BaTENbHbIE TEXHOIOTHH.

1.5. PekomeHayeMmoe KOJIMYECTBO YaCOB HAa OCBOECHHME IPOrpaMMbl

y4eOHOro nmpeamera:




MaKcUMalbHas yueOHast Harpy3ka — 175 yacoB, B TOM 4ucIie:
oOs3aTenbHas ayaguTopHas yueOHas Harpy3ka -117 yacos;
IpaKkThYecKue 3anatus -50 yaca;

camocTosTenbHas pabora - S04acos.

2. CTPYKTYPA U COAEPKAHUE

YUYEBHOI'O ITPEIMETA

2.1. O6BEM yueOHOro mpeaMeTa U BUIbl yueOHOM paboThl

Bua yyeOHo# padoThI

O01L6éM yacoB

MaxkcumasibHas yyeOHasi Harpy3Ka (Bcero) 175
Oo0s13aTesibHAs ayAUTOPHAA y4eOHAsA HATPY3Ka 117
(Bcero)
B TOM YHCJIE:

JIeKIIMOHHBIE 3aHATHS (YPOKH) 67

IPAKTUYECKUE 3aHATHUS 50

BueaynuTopHas camocTosiTesibHast paboTta 50
KoncyabTanuii 8

Hrorosas arrectauusi B GpopmMe 3K3aMeHa

2.2. TemaTnuyeckuil VIaH M coJep:KaHue YIeOHOH TUCHMININHBI « XHMMA»

HaumeHoBaHMe pa3jiesioB
H TeM

Coaepixanue yueOHOro Matepuada, O0bem
J1abopaTopHbIe U MPAKTHYECKHE 4acoB
padoThI, caMoOCTOsITE/IbHASL padoTa
00y4YaroImuXcs

Koanl
KOMIIeTeHIINI 1
JIMYHOCTHBIX
pe3yJabTaToB
(¢popmupoBanuIo
KOTOPBIX
crnocod0cTByeT
3JIEMEHT




NPOrpaMMbl

175

Pa3nen.1 OcHoBbl
OPraHMYecKoil XuMHHU
Temal.l IlossBienue u
pa3BUTHE OPraHUYECKON
XHUMUU KaK HAyKH.
OCHOBHBIE T10JIOKEHUS
TEOPUU XUMHYECKOTO
CTPOCHHS OPTaHUYECKHUX
coenuHeHu A.M.
byrneposa.

Copep:xanue y4e0HOT0 MaTepuasa

1 | Beenenue. IlosiBieHue u pasBuTue
OpraHMYeCKON XMMUHU KaK HAyKH.
[Ipeamer opraHn4ecKON XUMUH.
MecTo u 3HaYeHUE OPraHUYECKON
XMMHH B CUCTEME ECTECTBEHHBIX
HayK.

XHUMHYECKOE CTPOCHUE KaK
HOPSAJIOK COEJMHEHHSI aTOMOB B
MOJIEKYJIE COTJIACHO UX
BaJIeHTHOCTH. OCHOBHBIE
MI0JIO’KEHUS TEOPUU XUMUYECKOTO
CTPOEHUSI OpPraHUYEeCKHX
coequHeHu A.M. byrneposa.
VYrnepoaHslil CKEJIET OPraHUuYECKOU
MOJIEKYJIbl. KpaTHOCTh XUMHUYECKOU
CBSI3U. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT XUMHUYECKOTO CTPOCHHUS
MoJieky. 3omepus u u30Mephl.
[TonsiTHe o GyHKIMOHATBHOU
rpynne. I TpuHmnet
KJIaccu(UKaMU OpraHMYeCcKIX
COeqUHEHNN

CamocrosiTesibHas padora.
IToAroTOBUTH KOHCIIEKT:
Bo3HuKHOBEHHE OPraHMYECKON
XHUMHH

JIP4
JIP9

OK1
OK2
OK7

2 | Ilpaktuueckass  pa6ora  Nel.
KauectBennoe onpesesieHue
yriepoaa, BOJOpoJa W Xjopa B
OpPraHUYECKUX BEIECTBAX.
CamocrosiTesibHas padora.
Hanucanue ctpykrypHbix popmyin
HU30MEPOB.

JIP14

OK1
OK2
OK7

3 | Cucremarndeckasi MEXIyHapOHAs
HOMEHKJIaTypa U IPUHIUIIBI
o0pa3oBaHus Ha3BaHH
OpPraHMYeCKUX COCANHEHUH.
CamocrosiTesabHast padora.
Ha3zBanue cTpykTypHbIX hopMy 1o
MEXXTyHapOAHOI HOMEHKJIaType.

JIPS
OK1
OK2
OK7

Tema 1.2 Ankadbl

Coaepsxanue y4eOHOro Mmarepuajia




Cmpoenue  moaekynivl — Memaua.
l'oMonoruueckuid  psii  aJKaHOB.
TI'omonormu. Howmenxkiarypa.
N3omepust  yriiepogHoro CkKenera.
3aKOHOMEPHOCTU U3MEHEHUS

(GU3NYECKUX CBOMCTB. XUMHUUYECKUE
CBOMCTBa (Ha NpUMEpe MeTaHa u
JTaHa): peakiumn 3aMelIeHUs
(ramoreHupoBaHueE),
JNETUIPUPOBAHKUS  KaK  CIOCOOBI
MOJIYYEHUS Ba)KHEUILINX
coeqUHEHNN B OPraHnYECKOM
cuHre3e. ['opeHne MeTaHa Kak OJIuH
W3 OCHOBHBIX MCTOYHHUKOB TEIUIa B
MPOMBIITUICHHOCTH " OBITY.
Haxoxnenne B mpupone H
IpUMEHEHUE alKaHOB. [lonamue o
YUKTOANKAHAX. Pemenne
pacueTHbIX 3amad. Haxoxxnenue
MOJIEKYJIIPHOM (bopMyIbI
OpraHMYecKOro BeUIeCTBa IO €ro
IJIOTHOCTU W MAaCCOBBIM  JIOJISIM
JJIEMEHTOB, BXOJAIIAX B  €rO
COCTaB, WM 1O  MPOIAYKTAM
CropaHus

CamocrosiTesqibHasi padora.
[ToaroroButs cooOlIeHuE:
«O0nacT MPUMEHEHHUSI aJTKAHOBY

JIP13
OK1
OK2
OK7

IIpakTnueckasi paboraNe2
KoHctpynpoBanue
HIapOCTEP>KHEBBIX MOJEIIEH
MOJIEKYJl OPraHUYECKHUX BEIIECTB
CamocrosiTesibHasi padora.

Pemenue pacuetTHsIx 3a1a4.
Haxoxnenne MoJiekysspHOM
(bopMyITBl OPraHUYECKOTO BELIECTBA
10 €r0 IVIOTHOCTH U MacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0
COCTaB, WIH 10 IPOIyKTam
CrOpaHus

JIP7

OK1
OK2
OK7

Tema 1.3. DTHiIEHOBEBIE
YTIICBOIOPOJIBI.

Coaepsxanue y4eOHOro Mmarepuasia

1

Cmpoenue  Mmonexkyivl  dmuieHa.
l'oMonornueckuii  psii aJKEHOB.
Howmenxknarypa. N3omepus
YIJIEPOJHOIO CKEJETA U IOJIOKEHUS
KpaTHOM CBSI3M B MOJIEKYJIE.
XUMHUYECKue CBOMCTBA (Ha
IpuMepe ATHUIICHA): peakuuu
MPUCOEIUHEHUS (TaJOTE€HUPOBAHUE,
2uopuposanue, ryujipaTanus,

JIP7
OK1
OK2
OK7




2uopoeanoceHuposanie) Kak crnocoo
MOJTY4CHHS (YHKIIMOHATTBHBIX
MIPOU3BOIHBIX YIJIEBOJIOPOJOB,
ropenus. [lonumepuzamust 3TuUsIeHa
KaK OCHOBHOE HAIIpaBJIEHHUE €ro
ucroJib3oBanus. llonmuaTunen kax
KPYITHOTOHHAKHBIN MPOJIYKT
XUMHUYECKOTO IIPOU3BO/ICTBA.
[Ipumenenne ostunena. Pemenue
pacyeTHBIX 3ajgad. Pacuetsr

MaccoBOM JI0JIA (maccer)
XHUMHYECKOTO COCTMHEHUS B CMECH.
Pacuetst MaccChl (oOnema,

KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peakuuu, €ciad OJHO W3 BEIIECTB
JAaHO B U30BITKE (MMEET IPUMECH).
Koncyabranusil. AjkaHbl.

IIpakTuyeckas
padoraNe3.[lonyuenue HTuieHa wu
HU3y4YEHHUE €r0 CBOMCTB.
CamocrosiTesibHast padoTa.
Pemenne 3apau.

Pacuetsr maccer (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peaxiuu, eciiv OJJHO U3 BELIECTB
JAaHO B U30BITKE (MMEET IPUMECH ).

JIP14
OK1
OK2
OK7

Temal .4 AnkagueHsl.
AJKUHEBI

Conepxxanue yueOHOT0 MaTepuaja

1

AnkanueHnsl 1 kayuyku. [Tonsarue
00 ankaJueHax Kak yriieBoJopoaax
C ABYMsI IBOMHBIMH CBSI3SIMU.
[Tonumepuszanys JMBUHUIIA
(6yramuena-1,3) kak coco6
MOJY4EHHUS] CHHTETUYECKOTO
Kayudyka. HatypanbHblii u
CUHTETUYECKUN KaydyKH.
Bynkannsanus kayuyyka. Pesuna.
[IpuMeHeHne kaydyka U pe3uHbl
Anxunsl. Cmpoenue monexynvl
ayemunena. 'oMoIOornyecKu psa
ankuHoB. HomeHnkiarypa.
W3oMepus yriepogHoro ckenera u
II0JIO’KEHUS KPAaTHOM CBSA3H B
MOJIEKyJIe XMUMHUUECKHE CBONCTBA
(Ha mpuMepe alleTUIIeHa): peakuu
IPUCOEANHEHHUS (TaJJOTEHUPOBAHUE,
2uopuposanue, TUAPATAIIHS,
2uopoezanozeHuposatnie) Kak crnocoo
MOJIy4EHUS TIOJIMMEPOB U APYTUX
IIOJIE3HBIX MTPOAYKTOB. ['opeHue
aleTUJIEHA KaK HCTOYHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU

JIP9

OK1
OK2
OK7




JUIS. CBAPKU U PE3KU METAJJIOB.
IIpuMeHenue aneTuieHa.
Koncynbranms 2. AjKkeHbl

Temam 1.5Apomarnueckue
YIJI€BOJOPOIBI

Copep:xanue y4eOHOT0 MaTepuasia

1

I'omousiornyeckuii psil apeHOB.
ben3on kak npeacTaBuTeNb apeHOB.
Passutne NIpEACTABICHUI 0
cTpoeHun OeH3osia. CoBpeMEeHHbIE
NPEICTaBICHUS 00 JJIEKTPOHHOM H
[IPOCTPAHCTBEHHOM CTPOCHUU
OeH3oJa. O6pazoBanue
apOMaTHYECKON T-CUCTEMBI.
T'omororn OeH3o01a, X
HOMEHKJIaTypa, oOmas Qopmyra.
HOMGHKHaTypa 11 [U3aMEIICHHBIX
IPOU3BOJIHBIX  OeH3oma:  opmo-,
mema-, napa-pacroioKeHne
3aMECTUTENEH. duznueckue
CBOICTBa apEHOB.

KoncyasTanus 3. Homenkiarypa
AJIKaIMC€HOB 1 aJIKNHOB.

JIP14
OK1
OK2
OK7

XuMHYeCKHe CBOICTBA apPEHOB.
[Tpumepsr peakuuit
AIEKTPOPUIHHOTO 3aMEIICHHUS:
raJIOTeHUPOBAaHNE, AIKWJIMPOBAHUE
(kaTamu3aTopsl Opupens—
Kpadrca), HUTPOBaHUE,
cynbupoBanue. Peakinn
TUAPUPOBAHUSA M TPUCOEAUHEHUS
xjopa K OeHnzony. OcoOeHHOCTH
XMUMHYECKUX CBONCTB TOMOJIOTOB
Oenzona.  BszaumHoe — BiMsAHUHE
aTOMOB Ha I[pUMepe TOMOJIOTOB
apeHoB. OpueHTalusi B peaklMsIX
3NEeKTPOUIBHOTO 3aMelIeHus.
OpuenranTsl | u |l pona.
IIpumenenue U noJiy4yeHue
apenoB. IlpuponHpie HUCTOYHUKHU
apoOMaTU4YeCKHX  yIJIEBOJOPO/IOB.
Apomaruzanus AJIKaHOB u
[UKJIOATIKAHOB. ANKWIMpoBaHUe
OeH3o1a.

JIP14
OK1
OK2
OK7

Temal.6 [Tpupoansie
WCTOYHUKH YTIIEBOJOPOIOB

Coaepsxanue y4eOHOro Mmarepuajia

1

Hedr1b. Haxoxnenue B mpupone,
coctaB M (uznyeckue CBOIHCTBa
HegTH. TOMIMBHO-’HEPreTHYECKOe
3HayeHue Hetu. IIpombleHHas
nepepaboTka HePTH.
Pextudukanus HedTH, OCHOBHBIE
bpakuuu ee  pa3jeneHus, HX
UCIIOJIb30BaHUE. Bropuunas

JIP14
OK1
OK2
OK7




nepepaboTka HE(PTETPOTYKTOB.
Pextudukanus MazyTa pu
YMEHBIICHHOM JaBiieHuH. KpexkuHr
HedTenpoaykToB. Pasnuunbie BUbI
Kkpekunra, paborsr B.I'. Illyxosa.

N3omepusanus AJIKAHOB.
AnkunupoBaHue HEMpeeNbHbIX
YIJI€BOI0OPOIOB. Pudpopmunr
HEPTETIPOIYKTOB. KauectBo
aBTOMOOMIJIBHOTO TOIUIMBA.
OKTaHOBOE YHUCIIO.

IIpupoaubIi " NMONYTHBIH

HedTsAHOI ra3. CpaBHEeHHE cOCTaBa
MPUPOTHOTO U TIOMYTHOTO Ta30B, MX
IIPaKTUYECKOE UCIIOIb30BaHHUE.
Kamennbiii  yrojan. OCHOBHBIE
HaIlpaBJICHUs WCTIOTB30BAHUS
kameHHoro  yriasa.  KokcoBaHue
KaMEHHOTO  yIJIs,  BaXHEHIIHe
MPOAYKTBI 3TOTO Ipolecca: KOKC,
KaMEHHOYTOJIbHAsI cMoJIa,
HajgcMoabHasa Boma. CoeauHEHUS,
BBIJICJISIEMBIE W3 KaMEHHOYTOJIbHOU
cMoubl. [IpoykTsl, moxy4daemslie U3
HaAJICMOJILHOU BOJEI.
DKOJIOTUYECKHE AaCMeKThbl J100bIuH,
nepepaboTKl W UCHOJB30BaHUS
TOpPIOYH

CamocrosiTeqbHasA paodora.
[logrotoBuTh Aoksaaj, «HedpTb u ee
TPAHCIIOPTHUPOBKA KaK OCHOBa

B3aMMOBBITOZHOTO MEX/IYHAPOHOTO
COTPYAHUYECTBA».

Temal.7 I'ugpokcuiibHbIC
COCIMHEHHS

Conepxanue yueOHOT0 MaTepuasia

1

CrupTsl. Knaccuduxanus,
HOMEHKJIATypa, H30MEPUS CIMPTOB.
MeTaHOJ ¥ 3TaHOJ KaK
IpeICTABUTEIH TPeeIbHBIX
OJIHOATOMHBIX CITUPTOB.

XUMHUYEeCKHUEe CBOICTBA (Ha
npuMepe MeTaHozna u
ATAHOJIA): B3aUMOJIEUCTBHUE C
HATPHUEM Kak Criocob
YCTaHOBJICHUS HATNYIHS
TUAPOKCOTPYIIBI, pEaKIus C
rajoreHoBOJ0OpOJAaMHU Kak
croco0 Moay4eHust
pacTBOpPHUTENEH, TeTUIPATAIIHS
KaK CIoco0 MOJy4eHUs

JIP12
OKl1
OK2
OK7




JTUJICHA. Peakuus ropeHus:
CITUPTHI KaK TOILIUBO.
[IpumeHenue MeTaHona u
sraHoja. DU3N0IOTUYECKOE
JeHCTBHUE METaHOJIa U dTaHOJIa
Ha OpraHU3M YEJIOBEKA.
MHOroaTtoMHbI€ CIIUPTHI.
OTUJICHIIMKOJb U TIIULEPUH
KaK IIPEeACTaBUTENN
NPEAEIBHBIX MHOTOATOMHBIX
criupToB. KauecTBeHHas
peakiusi Ha MHOTOaTOMHBIE
CIIUPTHI U €€ IPUMEHEHHUE TS
pacro3HaBaHus ITULEPUHA B
COCTaBE KOCMETUYECKUX
cpexncts. IIpakTuyeckoe
NPUMEHEHHE STUJICHIJIUKOJIS U

rimnepuHa. ®enon. Crpoenue
MoJieKyIbl (heHosna. B3anmHoe
BJIMSTHHE aTOMOB B MOJIEKYJIE
dbenona. Xumuueckue ceoticmea:
83aumooeticmsue ¢ Hampuem,
2UOPOKCUOOM HAMPUSL, OPOMOM.
[Ipumenenue denona.
CamocrosiTesibHas padora.
CocraBieHue CTpyKTypHBIX
dbopMyn CIUPTOB U UX U30OMEPOB,
Ha3BaHME CIIUPTOB

2 | IpakTnyeckas pa6oraNed JIP12
CBolicTBa 0THOATOMHBIX U JIP7
MHOI0aTOMHBIX CIIHPTOB. OK1
Koncyabranusd. ApeHsl OK2
OK7
Temal .8 Anbaeruapl u Conepxxanue yueOHOT0 MaTepuajia
KETOHBI
1 | Tomonornueckue pAabI JIPS
AJIbJEernioB M KeToHoB. [loHsTue OK1
0 KapOOHWJIBHBIX COEIMHEHMSX. OK2
OK?7

DIEKTPOHHOE CTpOECHUE
KapOOHMIIBLHON rpynmbl. M3omepus
M HOMEHKIATypa aIbIErUI0B U
KEeTOHOB. DuU3WUYECKHE CBOWCTBA
KapOOHUIIBHBIX COETUHEHUH.

XuMuueckKne CBOliCTBA
aJIbJAern10B H KETOHOB.
Peaknmonnas CIIOCOOHOCTD
KapOOHUIIbHBIX COEIUHEHMIA.

Peakniun okucieHus aJIbACTUIOB,
Ka4yCCTBCHHLIC pCaKknuu Ha




QIBJETUAHYI0O rpymnmy. Peakuuun
NOJIMKOHJICHCAIIMN:  00pa3zoBaHue
deHoI0PpOopMaITbIETHTHBIX CMOJL.
IIpuMeHeHue u NoJIyyeHHe
KapOOHWIBHBIX CO€IMHEHMIA.
[Ipumenenue anbaeruaoB u
KETOHOB B OBITY U
IPOMBIIIICHHOCTH. AJTbACTHIBI U
KETOHBI B IpupoJe (3pupHbIE
macia, pepomonsl). [Toydenue
KapOOHMIIBHBIX COCTMHEHUI
OKHCIIEHHEM CIIHUPTOB, THpaTanei
QIKWHOB, OKUCIICHUEM
yrieBo10pooB. OTaenbHbIE
NPEICTaBUTENN ANIbICTHIOB H
KETOHOB, clielu(UIECKHe CIIOCOOBI
UX MOJIy4EHUs U CBOMCTBA

2 | IlpakTyeckas padoraNe5

XUMHYECKHE CBOMCTBA AJIbIETHIOB. JIP12
CamMocToATe /IbHasA pa6oTa JIP7
HanvcaHue CTPyKTYPHBIX OKl1
bopMyJ1 anbAeru/i0B 1o OK2
Ha3BaHMUIO OK7

Temal.9 KapOonosie Conep:xxanue yueOHOT0 MaTepuajia

KHCJIOTBI 1 | KapGoHOBBIE KUCIOTHI. YKCYyCHas JIP4
KHCIIOTA KaK MPEICTABUTEND OK1
IpeNENbHBIX 0JHOOCHOBHEIX OK2
KapOOHOBBIX KHCIIOT. XUMHYECKHE OK?7
CBOMCTBA (Ha MIPUMEPE YKCYCHOM
KHCJIOTBI): PEaKIH C METAIJIAMH,
OCHOBHBIMH OKCHJIaMH,
OCHOBAHHSIMHU M COJISIMU KaK
HOJITBEPIKICHHE CXOJICTBA C
HEOPraHNYECKUMH KHCIOTAMH.
Peaknus sTepudukanmm Kak crocoo
TIOJTYYEHUSI CIIOKHBIX 3(QUPOB.
[IpumeHeHne yKCyCHOM KUCIOTBI.
[IpencraBnenue o0 BHICIINX
KapOOHOBBIX KHCIIOTaX.
CamocrosiTesibHas padora.
IHoaroroBuTh COOOIIEHME:
IIprMeHeHNe YKCYCHON KHUCIIOTBI.

3 | IpakTuueckass  padora  Ne6 JIP12
[MTony4yeHre yKCYCHOM KHCIOTBI U OKI1
M3y4YEHHE €€ CBOMCTB. OK2

OK7

CamocrosiTesbHas padora.
Hanucanue ¢popmyn kapOOHOBBIX
KUCJIOT U UX Ha3BaHHE.

Temal.10 CnoxHele
3(UPHI U KUPHI

Conepxanue yueOHOT0 MaTepuasia




1 | Cnoxuble 3UPHI U )KUPHIL. JIP4
CiosxHbIe 3QUPBI KaK MPOJLYKThI 2 OK1
B3aMMO/ICUCTBHUS KapOOHOBBIX OK2
KMCJIOT O ciupTamu. [IpuMenenune OK7
CJIOKHBIX 3()MPOB B MUILEBOH U
nap($OMepHOI MPOMBIIIUIEHHOCTH.

XKups! kak crnoxHbie 3QUpHI
TJIMIEPUHA U BBICHIINX KapOOHOBBIX
KUCIIOT. PacTUTENbHBIC U )KUBOTHBIC
JKUpBL, UX cocTas. Pacnio3naBanue
PacTUTENBHBIX JKUPOB Ha
OCHOBAHHH WX HETIPENIEIEHOTO
xapakrepa. [IpuMmeHeHue xupos.
I'anponus niam OMbUIEHUE KUPOB
KaK cr1oco0 MpOMBIIIIIEHHOTO
MOJTYYEHHS COJIEN BBICIINX
KapOOHOBBIX KUCIOT. MBI Kak
COJIM BBICIIUX KapOOHOBBIX
KouncyabTauus 5. Anbaerusl. 1

2. | IlpakTH4yecKasi 2 JIP7

padoraNe7.I'uaponus xupos. JIP12

CamocrosiTeibHas padora. OKI1
BhINoJHEHNE yIPaKHEHUH Ha 1 OK2
OCYIIIECTBIICHHE TeHETUUECKOI OK7
CBSI3H.

3 | IpakTuyeckas padoTaNe8. 2
H3rotoBieHre MbLIa PYIHOMH JIP7
paboTHI. JIP12
CamocTosiTeJIbHAsI padoTa. 1 OK1
[ToAroTOBUTH MpPE3EHTALIUIO: OK2
IIprMeHeHue sKUpoB. OK7

Temal. 11YrneBoast Conep:xkaHue y4eGHOr0 MaTepuaja 16

1 | Yruesoawl. Knaccuduxkarus 2
yriieBoJ0B. Haxoxnenue JIP9
YIJIEBOIOB B IIpupoe. I moko3a Kak OK1
anpaeruaocnupt. bpoxenue OK2
TJTFOKO3BI. OK7
Koncyabtanus 6. CiioxHbie 1
a¢upsl. Kupsl.

2 | Caxapo3a. [ uopoaus caxapo3sul. 2 JIP9
Kpaxman u nenmtonosa kak OK1
OUOJIOTHYECKUE TIOTUMEPHI. OK2

OK7

XUMHUYECKUE CBOMCTBA KpaxMalia v
HEJLUTI0N03bI (TUIPOIIH3,
KAueCTBEHHAs PEaklus ¢ HOJOM Ha
KpaxMall U €€ IPUMEHEHUE IS
oOHapyXeHHsI Kpaxmalia B
npoaykTax nutanus). [Ipumenenue
U OMoJIOTHYecKas poiib YIIIEBOJOB.
[ToHsiTHE 00 UCKYCCTBEHHBIX




BOJIOKHAX Ha NpUMEPC alCTaTHOT'O

BOJIOKHA. 1
CamocrosiTejbHast padoTa.
[ToaAroToBUTH MPE3EHTALUIO:

ITpupoaHbIE ¥ HCKYCCTBEHHBIE

BOJIOKHA

3 | IlpakTHuyeckasi padoraNe 9. 2 JIP7
IMosy4yeHue CKYCCTBEHHOTO IIENKa JIP14
CamocrosiTeIbHas padora. OK1
[MOATOTOBUTH KOHCIIEKT: 1 OK2
[Ipumenenue nemoa03bl OK7

4 | MpakTuyeckas padoraNel( 2 JIP7
Pacro3HaBaHue BOJIOKOH. JIP14
CamocrosiTebHas padoTa OKI1
[TOATOTOBHTE MPE3ECHTAIHNIO: 2 OK2
Kraccndukanms BOJOKOH. OK7

5 | IlpakTuueckasi pagoraNell. 2 JIP7
I'uapomnus yriieBo1oB. JIP14
CamocrosiTeIbHas padoTa OKI1
TTOArOTOBUTE COOOIIEHHE: 1 OK2
HaxoxieHre yriieBo0B B IPUPOJIC. OK7

Tema 1.12 AMUHBL Conep:xkaHue y4eOHOro MaTepuaja 15
AMUHOKHCJIOTBI U GEJIKH

1 | Amunokucnotsl u 6enku. CoctaB u JIPS
HOMEHKJIaTypa. AMUHOKHCIOTHI KaK 2 OK1
aM(OTEPHBIE OPraHUYECKUE OK2
coenuHenus. [lenTuaHas cBs3b. OK7
Bbuosoruyeckoe 3HaYCHHE 0.
amuHOKHCIOT. O0NacTu
PUMEHEHHSI aMUHOKHCIIOT. benku
KaK MPUPOTHBIC OHOTIOIUMEPHI.

CocraB u cTpoeHHE OCITKOB.
XHUMHYECKUE CBONCTBA OCIIKOB:
THIPOJIU3, TCHATYpAIHS.
Oo6napyxenue 6eJIKOB MPH MOMOIIU
Ka4eCTBEHHBIX (IIBETHBIX) PEAKIIUH.
IpeBparienus GSIKOB MUIIH B
opranu3me. brosornyeckue
GyHKIIMN OEJIKOB
CamocrosiTteabHas pabora. 1
IToaroToBUTH TOKIA:
«bronoruyeckoe 3HaYECHUE O
AMHHOKHCIIOT»

2 | IpakTHyeckas padoraNel2 2 JIP7
HccnenoBanue CBOMCTB OEIKOB. JIP12
CamocrosTeabHas paGora. OK1
IloaroroButh nokxnang: « beinku xak 1 8§§

IMPUPOIHBIC TTOJIMMEPHI.




IIpakTHYeckas JIP7
padoraNel3Pemenue JIP12
OKCIIEPUMEHTAIBHBIX ~ 3aJa4  Ha OK1
TI0JIy4EHHE OPTraHUYECKHX BEIIECTB. OK2
CamocrosiTesibHasi padoTa. OK7
Pemenue skcriepuMeHTATbHBIX
3a/1a4 Ha MOJIy4eHUE OPTaHHIECKUX
BCIICCTB.
IIpakTuyeckas JIP7
padoraNel4Pemenue JIP12
OKCIIEPUMEHTAIbHBIX ~ 3ajJa4  Ha OK1
pacro3HaBaHKe OPTraHMYECKHMX OK2
BCIICCTB. OK7
CamocrosiTeJbHast pabora.
Pemenue IKCIIEPUMEHTATLHBIX
3a1a4 Ha pacrio3HaBaHHE
OpPraHMYECKUX BEIIECTB

63 57 31 IMpakTHyeckas padoraNels JIP7
Pemenne JKCIIEPUMEHTAIBHBIX JIP12
3aau o TeMe «[ eHeTnueckas OK1
CBSI3b MEXKTY KJIaccaMu OK2
OpPTaHWYECKUX COCIMHCHHINY. OK?7
CamocrosiTesibHast padora.
Pemenue AKCIIEPUMEHTAIBHBIX
3amau  mo TeMe «['eHermueckas
CBSI3b MEeXIy KJlaccamu
OpPraHUYECKUX COCIUHEHUID).

Temal.13 Conepxxanue yueOHOT0 MaTepuajia

A3zoTcoaepkalime

reTePOLMKINYECKUE

COETMHEHMUSI.

HyxiienHoBbIE KUCIOTHI
Hyxkneunosbie KHCIJIOTBI KakK JIP5
HPUPOIHBIE HOJIMMEPBI. OK1
Hykieotumel, ux CTpOEHHE, OK2

OK7

npumepbsl. AT® u AJD, wux
B3aUMOIPEBPAIIEHUE U POJb 3TOTO
nporecca B npupone. llonstue
JHK u PHK. Crpoenue JIHK, ee
NEepBUYHAsl U BTOPUYHAS CTPYKTYpa.
Paboter @. Kpuka u JI. YoTcona.
KomniemMeHTapHOCTE ~ @30THUCTBIX
ocHoBanmii. Pemmukammsa  JIHK.
Ocob6ennoctn  crpoenuss  PHK.
Tuner PHK u ux Ouonoruveckue
¢byukuuu. [loHsTHE O TpPOMYHOM
koJie (kojmoHe). bruocunTes Oenka B
JKUBOM KJeTKe. ['eHHas MHXKeHepus
u OuorexHonorus. TpaHCTeHHbBIE
(bOpMBI pacTeHHI U KUBOTHBIX.




Temal.1l4buosiorudecku
aKTHBHbIE COeJJUHEHUS

Copep:xanue y4eOHOT0 MaTepuasia

®epmenTsl. [lonsatue o pepmenTax
KaK 0 OMOJIOrHYECKUX
KaTanu3aTopax OeIKOBOM MPUPOIbIL.
Oco0eHHOCTH CTPOEHHUS U CBOWCTB
B CpaBHEHUHM C HEOPTaHWYECKHUMHU
katanu3atopamu. Kiaccudukanus
(depMEeHTOB. OcobenHoctu
CTpO€HUSI M CBOWCTB (EPMEHTOB:
CEJIEKTUBHOCTh U 3()()EKTUBHOCTE.
3aBUCHUMOCTh aKTUBHOCTH
depmeHTOB OT Temmeparypsl U pH
cpenpl. 3HaueHUEe (EepMEHTOB B
Ouonoruu U NPUMEHEHHE B
MPOMBIIICHHOCTH.

BuramuHbl. [TousiTne 0
BUTaAMHHAX. WX Kiaccupuranus u
o6o3Hauenune. Hopma norpebnenus
BUTaMHHOB. BomopacTBopumebie (Ha
npuMepe ButamuHOB C, rpynmnsl B
u P) wum >xupopactBOprMBIC (Ha
npumepe ButamMuHoB A, D u E).
ABUTaMMHO3bl, THUIEPBUTAMHHO3BI

U TUIIOBUTAMUHO3BI, ux
npoduIaKTHKA. T'opmoHbBI.
[lonsTvE 0  TOpMOHaxX  Kak
OMOJIOTUYECKH AKTUBHBIX
BEIIECTBAX, BBITOTHSIOIINX
SHJOKPUHHYIO PEryISILHIO
KU3ZHEJCSATEIbHOCTH  OpPraHU3MOB.
Knaccuduxarnms TOPMOHOB:
CTEpOUIbI, IIPOU3BOIHBIE

AMUHOKHCIIOT, HOJIUIENTUJIHbIE U
OenkoBble TOpPMOHBL  OTAenbHBIE
IIPEICTABUTEINH: 3CTpaano,
TECTOCTEPOH, MHCYJINH, aJpCHAINH.
JlekapcrBa. [loHsiTHe 0 neKapcTBax

KakK XUMHOTEPANeBTHUECKUX
npernaparax. Kpatkue
UCTOPUYECKHE CBEICHUSA 0
BO3HUKHOBEHUU u pa3BUTUU
XUMHOTEpanuu. ['pynmsl JIeKapCTB:
cyabhaMuIbl (cTpenToru),
AHTUOUOTUKHU (MeHUIIUIUTHH),
AHTUIIUPETUKH (acriupun),
aHaJIbI€TUKHU (aHaNMBTHH).
MexaHu3M JAEUCTBUS HEKOTOPBIX
JIEKapCTBEHHBIX MpenapaTos,
CTpOeHUE MOJIEKYIL,

IPOTrHO3UPOBAHHNC CBOICTB Ha

JIP7
OK1
OK2
OK7




OCHOBE  aHalM3a  XUMHUYECKOTO
CTPOCHHSL. AHTHOUOTHKH, ux
KIaccupUKayss 1O  CTPOCHHIO,
TUIly W CIEKTPY  JCHCTBUSL.
Bezonacublie criocoObl MpUMEHEHMS,
JIeKapCTBEHHBIE (DOPMBIL.

Pa3nen2.001mas n
HeOpraHu4vecKas u
HEeOpraHu4YecKasi XuMusi
Tema2. 1 Xumus o
BEIECTBAX

Conepxanue yueOHOT0 MaTepuajia

1 | Xumusi — HayKa o BelecTBax

CocTraB BemecTBa. XHUMHYECKHUE
DJIEMEHTEIL. Crioco0nl
CYHIGCTBOBaHI/Ifl XUMHUUYCCKUX
JJICMEHTOB: aTOMBI, TPOCTBIC H
CIIO’KHBIE  BeIlecTBa. BelecTtBa
ITIOCTOSTHHOT O 158 HepeMeHHOFO

COCTaBa. 3akoH MOCTOSTHCTBA
cocTaBa BEIIECTB. BemectBa
MOJIEKYJIIPHOTO u
HEMOJIEKYJIIPHOTO CTPOCHHS.

CrocoObsl  OTOOpaKEHUS MOJICKYIT:
MOJICKYJSIpHBIE ¥ CTPYKTYPHBIE
(GOpMyNBI;  TIAPOCTEPKHEBBIE U
MacmTaOHbIe  MPOCTPAHCTBEHHBIC
(Crroapra—bpurneba) MOJICITH
MOJICKYJI.

HN3mepenue BemecTBa. Macca
aTOMOB M  MOJEKyJd. AToMHas
equHuua Maccbl. OTHOCHUTEINIbHBIE
aTOMHasi U MOJIEKYJIIpHAs MaccChl.
KonuuecTBo BellecTBa M €IMHUIIBI
€ro U3MEpEHHus: MOJlb, MMOIJIb,
KMOJIb. Yucno ABorajpo.
MounsipHas macca.

ArperatHble COCTOSTHMSI
BelllecTBA: TBEpAOE
(kpuctayinueckoe €W amMopgHoe),
KUAKOE M Ta3o00pa3Hoe. 3aKoH
ABoragpo ©  €ro  CIEIACTBHUA.
MounsipHblii  00b€M  BEIIECTB B

razo00pa3HOM COCTOSTHHH.
OObeqMHEHHBIH Ta30BBIH 3aKOH H
ypaBHEHUE MengeneeBa—
Kunaneiipona.

CMmecu BemecTB. Pazmuuus mexnay
CMeCSIMU i XUMHYCCKUMHU
COCIMHCHUSMU. MaccoBas u

00BbeMHas J0JIN KOMIIOHCHTOB

JIP4
OK1
OK2
OK7




CMECCH.

CamocrosiTeJIbHAs pabora.
IloaroroButh KOHCIIEKT:
«ArperaTHble COCTOSIHMS
BCIICCTBAY.

Tema2.1CtpoeHue aToMa

Conepxanue yueOHOT0 MaTepuajia

Crpoenne atoma

ATOM — CJOXKHAsg  4YacTHUA.
JlokazarenbcTBa CJIOKHOCTH
CTpOCHHS aToMa: KaTOAHbIE W
PEHTreHOBCKUE JIyuH, (poTod3ddexT,
PaTMOaKTHBHOCTb, HIIEKTPOJIU3.
[Inanerapnas Mopens aroma O.
Pesepdopna. Crpoenue aroma mno
H. bopy. CoBpemeHHbIE
MPEJCTAaBICHUS O CTPOSHHU aToMa.
KopnyckynsipHO-BOITHOBOM
JyaJi3M 4acTUI] MEKPOMHPA.
CoctaB aromMHOro sapa —
HYKJIOHBI: TIPOTOHBI ¥ HEHTPOHBI.
N3oTomnst 51 HYKJIUJIBL.
Y CcTOMYMBOCTD A1€Ep.

JIP4
OK1
OK2
OK7

JJIeKTPOHHAS 000J10YKa aTOMOB.
[TonsTue 00 AIEKTPOHHOU
opOuTamu W SJIEKTPOHHOM OOJaKe.
KBanrtoBbie qycna: TJIaBHOE,
opOuTampHOE (mobouHnoe),
MarHuTHOE u CIIMHOBOE.
Pacripenenennie  9J€KTPOHOB MO
SHEPreTHYEeCKUM YPOBHSIM,
HOJYPOBHSM U OpOHUTaNsIM B
COOTBETCTBUU c MPUHIIUIIOM
HauMEHbIIeH SHEPruM, MPUHIUIIOM
[Taymu u  npaBwiom  ['yHpa.
DNEeKTPOHHBIE KOH(Urypauu
aTOMOB XMMHYECKUX JIEMEHTOB.
BanenTHsle BO3MOKHOCTH aTOMOB
XUMHYECKUX DJIEMEHTOB.
DneKTpoHHAas KJIaccuukams
XAMHUYECKHX 3JIEMEHTOB: S-, pP-, d-,
f-anemeHTHI.

CamocrosiTesbHast padora.
Hamucanue »neKTpoHHBIX GopMyn
U TpadUYeCKHX CXeM XHMHUYECKUX
JJIEMEHTOB

JIP4
OKl1
OK2
OK7

TemaZ2.3[lepuoanyeckuii
3aKOH MW NepuoandecKas
CHCTeMa XUMHUYECKUX
asiemeHTOB /I.U.

Conepxanue yueOHOT0o MaTepuasia




MeHpesieeBa

OTkpbITHE Ilepuoguveckoro
3aKO0Ha. IIpeanoceuiku:
HaKOTIJICHHUE (aKTOJIOTHYECKOTO
MaTepuana, paboThI
MPEAIIECTBEHHUKOB (N.B.
Hebeperinepa, A.D. Ilankyptya,
Jx.A. Heronenzca, JI.FO. Meiiepa),
cpe3n xuMukoB B Kaprucpyn,
JINYHOCTHBIE Ka4yecTBa JA.N.
MenneneeBa.  Otkpeitne .U
MenpeneeBbiM  [leprnoanueckoro
3akoHa. Ilepuoamyeckuii 3aKoH H
CcTpoeHune aroma. N3oTtomsl.
CoBpemeHHOe TIOHSTHE
XUMUYECKOTO JJIEMEHTA.
3aKOHOMEPHOCTH I. Mo3znn.
CoBpemeHHas (hopMynupoBKa
[Tepnoanueckoro 3aKOHA.
[Tepronnueckas cucreMa u
ctpoeHue  aroma.  Dusnueckuii
CMBICIT TTOPSIIKOBOTO HOMeEpa
3JIEMEHTOB, HOMEpPOB TpYIIIBI H
nepuo/a. [Tepuonnueckoe
U3MEHEHUE CBOWCTB 3JIEMEHTOB:
panuyca aToMa; SHEPIUM
WOHU3ALINY;
3IEKTPOOTPULIATEIBHOCTH.
[TpuunHbI W3MEHEHUs
METaJUIMYECKUX u
HEMETAJUIMYECKUX CBOWCTB
3JIEMEHTOB B TpYIIAX U MEepUoaax,
B TOM uucie  OOJbIIUX U
CBEpXOOJIbIINX. 3HaueHue
[Tepuoaunueckoro 3aKOHa u
[Tepuoanueckoit CUCTEMBI
XUMHUYeCcKnXx  snementoB  JI.W.
MeneneeBa 115 pa3BUTUSI HAYKU U
MOHUMAHUSI XUMHUUYECKOW KapTHUHbI
Mupa

JIP4
OK1
OK2
OK7

[lepronnueckuii 3aKOH U CTPOCHHUE
atoma. M3ortonsl. CoBpeMeHHOE
MOHATUE XUMUYECKOT'0 JIEMEHTA.
3akoHoMepHOCTH ['. Mo3znu.
CospemenHas GopMyaHpoBKa
ITeproandeckoro 3akoHa.
[lepuonnueckas cucrema u
crpoeHue aroMa. Ouznueckuit
CMBICJI TIOPSAAKOBOIO HOMEpPA
3JIEMEHTOB, HOMEPOB I'PYIIIBI U
nepuona. Ilepuonnueckoe

JIP4
OK1
OK2
OK7




M3MEHEHHUE CBOMCTB AJIEMEHTOB:
paauyca aToMa; SHEPTUU
MOHU3ALINY;
ANIEKTPOOTPHUIATEIIHHOCTH.
[IpynunHbl H3MEHEHUs
METaJUIMYECKUX U
HEMETAJNIMYECKUX CBOMCTB
3JIEMEHTOB B I'PYyNIaX U Mepruoax,
B TOM YHUCJIC OOJBIINX U
cBepx00bIINX. 3HAUCHUE
[Teproanueckoro 3akoHa u
[Teproanueckoi cucTembl
XUMHUYECKuX dyiemMenToB J[. 1.
MeneneeBa s pa3BUTHS HAYKU U
MOHUMAHUSI XUMUYECKOU KapTUHBI
MHUpa

TemaZ2.4 CtpoeHue
BellecTBa

Conepxanue yueOHOT0o MaTepuajia

DIIEKTPOHHAS MPUPOJIA XUMUYECKON
CBSI3U. DIEKTPOOTPUIIATETLHOCTD.
Buner xumudeckoii cBs3n
(koBasIeHTHAs, NOHHAS,
MEeTaJUTMYeCcKas, BOAOPOHAS) U
MEXaHU3MBbI €e 00pa3oBaHUsI.
CamocrosiTesibHast padora.
BrinonHenue ynpaxxHeHU Ha
OIIpeNIeTICHUE TUIIOB XUMHYECKOU
CBSI3U

JIPS
JIP9
OK1
OK2
OK7

Kpucmannuueckue u amopgnuie
sewgecmea. Tunvl KpUCMALIUYECKUX
peutemox (amomHas,
MONEKYNIAPHASL, UOHHAS,
Memaniuyeckas). 3a8ucumocmo
Quzuueckux ceolicme geugecmaa om
Muna KpUCmMaiiuyeckou peulemyu.
[TpyuumHBl MHOTOOOpPA3Us BEIIECTB.
Kommiiekcoo0pa3oBanue.
IloHsTHE O KOMILIEKCHBIX
coenuHeHusx. KoopanHanuoHHoe
YHUCJI0 KOMIUIEKCOOOpa3oBarTersl.
BuyTpennss u BHenHss cdepa
KoMIuiekcoB. Homenknarypa
KOMIIJIEKCHBIX coeauHeHui. 1x
3HAYCHUE.

CamocrosiTesbHast padora.
[ToaroToBUTH MpE3EHTALINIO:
«[IpuunHbI MHOTOOOpa3Us
BCIICCTBY.

Tema2.2 [lonumepsl

Conepxanue yueOHOT0 MaTepuasia

Heoprannuyeckue MOJIUMeEpPHI.
[Tosmmepsl — MpOCTHIE BEMIECTBA C
aTOMHOM KPHUCTAJUIMYECKOU

JIP9
OK1
OK2




pELIETKOM: AJUIOTPOITHBIE
BUJIOM3MEHEHUST yriiepojaa (anmas,
rpadput, KapOuH, QymiepeH —
B3aHMOCBSI3b ruOpUIN3aIIH
opbutaneli y aTOMOB yriepona C
POCTPAHCTBEHHBIM CTPOCHUEM
AJJIOTPOTIHBIX MO T (UKAITHI);
CellecH ® TeIUlyp Iemo4eyHOro
crpoenus. [lomumepsl — ciiokHBIE
BEILIECTBA c aTOMHOM
KPUCTaJUIMYECKOU pEeLIeTKOM:
KBapIl, KpeMHe3eM (JMOKCHIIHBIC
COCMHEHUSI KPEMHUs), KOPYH]
(oxcun AIFOMHUHHS) u
QTIOMOCHITUKATHI (TIOJIEBBIE IITIATHI,
clrofa, KaoiwH). MuHepansl U
TOpHBIE TIOPO/IBI. Cepa
IIACTUYECKAs. MuHepanbsHOe
BOJIOKHO — acOect. 3HaueHue
HEOPraHUIeCKUX MIPUPOTHBIX
MoJMMepoB B (OPMHUPOBAHUU
OJTHOW M3 TEOJIOTHYECKUX 000JI0UeK
3emiu — TUTOC(hEpHI.

Opranuyeckue MOJIUMEPHI.
CriocoObl UX TOYYEHHUS: PEeaKuu
MOJIMMEPHU3ALUI u peaxkuu
MOJINKOHACHCALIUH. CTpyKTypHI
MOJIUMEPOB: JINHEHBIE,
pPa3BETBIICHHBIE u
IIPOCTPAHCTBEHHBIE.

CrtpykTypupoBaHue MOJIUMEPOB:
BYJIKAHU3AIIUS Kay4yyKOB, AyOJeHHE

0eIKOB, OTBEP)KJICHHE
MOJINKOHIEHCAIIMOHHBIX
IOJIMMEPOB.

Knaccudukamus mnoiuMepoB 1o
pa3IMYHBIM MPU3HAKAM.

OK7

Tema2.2 XuMHUYECKUE
peaKIyu.

Conepxxanue yueOHOT0 MaTepuajia

XUMHYECKHE PCaKIuu.
TI'oMmorennsie n I'CTCPOTICHHBIC
pCaKkuuu. CKOpOCTB pcakuuun, cc€

3aBUCUMOCTD oT Pa3IMYHbIX
(GaxkTOpOB: MPUPOJIBI pearupyromux
BELIECTB, KOHILIEHTPALU!
pearmupyonmx BEILECTB,
TeMIepaTyphl, TUIOIAH
peaKkunoOHHON MIOBEPXHOCTH,
HamuuMsg ~ Katainuzatopa.  Pousb
KaTajqu3aTopoB B  IpHUpOJE U
POMBIIIJICHHOM IIPOU3BO/ICTBE.

Ob6parumocTb peaxkuuil.

JIP7
OKl1
OK2
OK7




XHUMHYECKOE PABHOBECUE M €ro
CMeElleHuEe oJ JNEHUCTBUEM
Ppa3IUYHbIX (axTopoB
(KOHLIEHTpalusi  peareHToB  WIU
IIPOJYKTOB  pPEAaKLUH, JaBICHUE,

TEeMIIepaTypa) TUTSt CO3/IaHusA
ONITUMAIIBHBIX YCIIOBUH MIPOTEKAHUS
XUMUYECKUX IIPOLIECCOB.
XHWMHYECKOE PABHOBECUE M €ro
CMeEILICHUE o J JNENCTBHEM
Ppa3IUYHbIX (baxTopoB

(KOHIICHTpAIUsl  PEarcHTOB WA
POIYKTOB  pEaKlHW, JaBJICHHE,
TeMIlepaTypa) TUTSt CO3JIaHUsA
ONTHMAJILHBIX YCIIOBUH MTPOTEKAHUS
XHUMHYECKHX TIPOIECCOB
CamocrosiTesibHas padoTa.
ITonaroToBuTh KOHCHEKT: «POIH
KaTaJnu3aTopoB B IIPHUPOJIE U
ITPOMBIIIIJICHHOM TTPOU3BOJICTBEY.

IIpakTuyeckast padboraNel6
UccnenoBanue BIUSHUS pa3IMUHbIX
(haKkTOpPOB Ha CKOPOCTh XUMHUYECKOM
peaxuu.

CamocrosiTesbHasA padora.
BopinosiHeHHe ynpakHeHMHd Ha
cMelleHue XUMHYeCKOro
paBHOBecHSs

JIP7
JIP12
OK1
OK2

TemaZ.4 PacTBOpBI

Copep:xaHue y4e0HOro MmaTepuasa

84

1

JducnepcHble cucremsl. [lonarue o
KOJUIOHU1ax (3011H, TeNHn).
HcTuHHBIE pacTBOPHI

Uctunnbie pactBophl. [lonstue o
pactBopax.  DU3MKO-XUMHYECKAs
IIpUPOJAa PACTBOPEHHS U PACTBOPOB.
B3aumonelictBue pacTBopuTens U
PacTBOPEHHOTO BEILECTBA.
PactBopumocTs BemiectB. CriocoObl
BbIpaKEHUS KOHLIEHTpaluu
pPacTBOpPOB: MaccoBas J0JIs
PacTBOPEHHOTO BEILECTBA
(mpouieHTHasT), MOJIIpHAsL.
CamocrosiTesbHast pabdora
Beinonnenue  ynpaxHeHUR 1o
teme: «PacTBOpbD».

JIP9

OK1
OK2
OK7

Teopus dIEKTPOIUTUYECKON
qucconyanuu. Mexanusm
JUCCOLMALIUU BELIECTB C
Pa3JIMYHBIMU TUIIAMU XUMHUYECKUX
cBs3ed. BKitax pycCKUX y4EHBIX B
pa3BUTHE MTPEICTABICHUIA 00
JJIEKTPOJIMTUYECKON JUCCOLIMALUN.

JIP9
OK1
OK2
OK7




OcHOBHBIE TIOJIOKEHUS TEOPUU
AIIEKTPOIUTUIECKOHN TUCCOIMALINN.
CreneHb ANIeKTPOIUTHIECKOM
JMCCOIMALUU U (DAKTOPHI €€
3aBucuMOcTU. CHIIbHBIE U CPEHHE
ANIEKTPOIHTHL. Jlricconmaniist BOIpl.
Bonopoansiii nokaszarens. Cpena
BOJIHBIX PACTBOPOB DJIEKTPOJIUTOB.
Peakiiun oOMeHa B BOTHBIX
pacTBOpax 3IMEKTPOIUTOB.
CamocrosiTesibHast padoTa.
BrinonHenue ynpaxHeHUN Ha
COCTaBJICHUE MOHHBIX YPABHEHHUH.

3 | Peakiuu B pacTBOpax
anekTposnToB. pH pacTBopa kKak
M0Ka3aTeib KUCIOTHOCTH CpPebl.
IM'maponus coneit. 3HaueHue
TUAPOJIN3a B OMOJIOTHYECKIX
0OMEHHBIX TIpOIIeccax.
CamocrosiTesibHas padoTa.
BrInonHenue yrnpaxHeHud 1o
teme: «l 'uaponus»

JIP9
OK1
OK2
OK7

Tema2.5 OKUCIUTENBHO-
BOCCTAHOBUTEJbHbIE
peakLu

Conep:xaHue y4eOHOro MmaTepuaJja

27

1 | OkucanTeabHO-
BOCCTAHOBHTEJIbHbIE peakuumn.
CreneHb OKHCJICHHS.
BoccranoBuTenmn W OKUCIHTENM.
OkucieHne W BOCCTAaHOBJICHHE.
Baxwueiimme OKHCIIUTEIIH H
BOCCTaHOBUTEIIH.
BoccranoBurensHbIe CBOMCTBaA
METaJUIOB — TMPOCTBIX BEIIECTB.
OKHCIUTEIbHEIE u
BOCCTaHOBHUTEILHBIE CBoOiicTBa
HEMETAJUIOB — IIPOCTHIX BEIIECTB.
BoccranoButenbHbIe CBOMCTBA
BEIIECTB, 00pa3oBaHHBIX
dJIeMEHTaMU B HU3LIEN
(oTpunaTeTHHOMN) CTENEHU
OKHUCJICHHSL. OxucnuTeIbHbIC
CBOMCTBa BeIIECTB, 00pa30BaHHBIX
9JIEMEHTaMHU B BBICIIICH
(TIOTIOKUTENBHOM) CTENEHU
okucieHus. OKHUCIUTENbHBIE H
BOCCTAaHOBUTCIILHEIC CBoOiicTBa
BELIECTB, 00pa30BaHHBIX
JJ€eMEHTaMU B IPOMEKYTOUYHBIX
CTETICHSIX OKHCIICHHS.
Kunaccnpukanusa OKHCIHTEIBHO-

JIP9
OKl1
OK2
OK7




BOCCTAHOBHUTCJIbHbBIX peammﬁ.

Peakinu MEKaTOMHOTO Hu
MEKMOJIEKYJIIPHOTO OKHCJIICHHS-
BOCCTAHOBJICHUSI. Peaxinu
BHYTPUMOJIEKYJIIPHOTO OKHUCJIEHUS -
BOCCTAHOBJICHUSI. Peaxinmu
CaMOOKHCJICHHS-
CaMOBOCCTaHOBIICHUS

(AMCTIPOTIOPLIMOHUPOBAHUS).
Meroasl coCTaBieHUS YpPaBHEHUU
OKHUCJIMTEIHbHO-BOCCTAHOBUTEIbHBIX
peakuuii. Meron  2IEKTPOHHOIO
OanmaHca. BnusHue cpenpl  Ha
IpOTEKaHUe OKHUCJIUTEIbHO-
BOCCTaHOBUTEJIBbHBIX MTPOLIECCOB.
CamocrosiTe1bHas1 padoTa.
BrInosnenue yrpaxHeHuid 1o
Teme: «OKHCIUTENbHO-
BOCCTaHOBUTEJIbHbBIE PEAKIINH.

XHMHUYEeCKHEe HCTOYHUKH JIP9

TOKA. DJIEKTPOJHbBIC gﬁé

MMOTEHIIUAJIBI. Psi OK7

CTaHIAapPTHBIX 3JICKTPOIHBIX

[IOTEHIIMAJIOB

(9NIEKTPOXUMUUECKUIN PSIIT

HaIpPsHKEHUH METAJLIOB).

I"anpBaHHMYECKHE DJIIEMEHTHI U

MPUHITUIIB UX PaOOTHI.

[TpumeHeHue 351eKTpon3a B

POMBIIIJICHHOCTH DJEKTPOJIN3

PacTBOPOB U PACILIaBOB.

CamocrosiTesqibHast padora.

Brinonnenue ynpaxxHeHU Mo

Teme: «DIEKTPOIIU3»

[IpakTuueckas paboraNel7 JIP7

Waentudukaiys HeOpraHn4eCKux JIP12

COCIMHEHUIA. OK1

Koncyabtanus7. OKucianTenbHO- OK2

BOCCTAaHOBUTEJIbHBIE PEaAKIIUU OK7

[IpakTuueckas padoraNel8 JIP7

[Tonyyenue, cobupanue u JIP12

pacro3HaBaHuE Ta30B OKl
OK2
OK7

[IpakTuyeckas paGoraNel9. JIP7

Perenne skcniepuMeEHTAIBHBIX JIP12

3a/a4 1o Teme «MeTasuiby. OK1

CamocrosTeabHas pafora. OK2

Pemenne skcriepuMeHTaTbHBIX OK7

3a/a4 1o Teme «MeTtasuibiy.

ITpakTruyeckas paboraNe20. JIP7




Pemenne skciepuMeHTAIBHBIX

JIP12

3aga4 no reme «Hemeraiuib OK1
OK2
OK?7
7 | Ilpaktuyeckas JIP7
pabotaNe21.Pemenue JIP12
3KCIIEPMMEHTAIBHBIX 33/1a4 10 TEME OKl
«eHeTUUECKAs CBSI3b MEXKIY OK2
KJTAaCCAMH HEOPraHHYEeCKUX OK7
COCIIMHECHUI.
CamocrosiTesibHas padora.
Pemenue skcriepuMeHTATBHBIX
3a7a4 1o teMe «I'‘eHeTndeckas
CBSI3b M@Ky KJIacCaMu
HEOPraHWYECKUX COCTUHECHHIN.
8 | IlpakTHyeckasi padoTaNe22 JIP7 JIP12
YcrpaHeHne BpeMEHHOM jKeCTKOCTH OK1
BOJIbI OK2
OK?7
102 21 45 9 | IlpakTHuyeckasi paboraNe23 JIP7 JIP12
KauecTBeHHBIE peakuu Ha OK1
HEOPraHWYeCKUE BEIIECTBA U HOHBI OK2
OK?7
Tema2.6 Knaccuduxanusa | Cogep:xanue yueOHOro MaTepuaJia
BEIIIECTB. [TpocTeie
BEIECTBA
Knaccuduxkarus
HEOPraHNMYECKUX BEIIECTB.
1 | IIpocThie U CIIOKHBIC BEIIECCTBA. JIP9
Okcuibl, UX K1accupUKaIms. OK1
Cugpokcuabl (OCHOBaHMS, OK2
OK7

KHCIIOPOJICOACPIKAIIIE KUCIIOTHI,
aMmdoTepHbIE THIPOKCHUIBI ).
KucnoTsl, ux knaccudukarms.
OcHoBaHus1, UX KIacCUpUKAITHSI.
Couu cpenHue, Kucible, OCHOBHBIC
1 KOMILJICKCHBIC

Metauasl. [lonoxenue
MetaiuioB B [lepuonnueckon
CHCTEME B OCOOCHHOCTH
CTPOCHUS UX aTOMOB.
[IpocTsie BemecTBa —
METaJLJIbI: CTPOCHUE
KPUCTAJUIOB U METaJUIMYeCKas
XUMUYECKas CBa3b. O01IHe
(bu3uIECKHUEe CBOMCTBA
METAJIJIOB U UX
BOCCTaHOBHUTEIBbHEIC CBOMCTBA.
B3aUMOJICUCTBHE C
HEMeTaJlJIaMU (KUCJIOPOAOM,




Tema2.70cHOBHBIE
KJIACChl HEOPTraHUYECKUX
coeIMHEHUH

rajJlor€HaMu, CEpOM, a30TOM,
BOJOPOJOM), BOJIOH,
KHCJIOTaMU, pacTBOPaMHu
COJIEH, OPTraHUYECKUMU
BEUIECTBAMU (CIIUPTAMH,
rajioreHajgkaHamu, (eHoJoM,
KHCJIOTaMH), CO IeI0YaMH.
OKCUIBI U TUPOKCHUTBI
METaJI0B. 3aBUCUMOCTD
CBOMCTB 3TUX COCAUHEHUHN OT
CTCICHEH OKUCICHUS
METaJI0B. 3HAYECHHUE METAJIOB
B [IPUPOJIC U KU3HU
OpraHu3MOB

Oxpana ¢uopsl u payHbl OT
XUMHYECKOTO 3arpsA3HCHU.
CamocrosiTesibHast padora.

IloaroroBuTh HOKIAX: <«3HAUEHHE
METAJUZIOB B TIPUPOJIE W IKHU3HU

OPraHU3MOBY. Hemertanbl.
ITomoxxenune HEMETAaJIJIOB B
MEePUOINYECKOMN CHCTEME,

OCOOCHHOCTH CTPOEHUSI UX aTOMOB.
DIIEKTPOOTPUIIATETBHOCTb.
biaropoansie ras3pl. DJIEKTPOHHOE
CTPOCHHE aTOMOB  OJIarOpOIHBIX
ra3oB u 0COOEHHOCTH ux
XUMHYECKUX u buznyecKkux
CBOMCTB.

Hemerannel — mpocTble BeliecTsa.
ATOMHOE H MOJIEKYJISIpHOE HX

CTPOCHHE. Amotpornus.
Xumudeckue CBOMCTBA
HEMETAJIJIOB. OxuciauTeIbHbIC
CBOMCTBA: B3aHUMOIEHCTBHUE c

METaJJlaMH, BOJIOPOJIOM, MEHEe
3JIEKTPOOTPULIATEIIbHBIMU
HEMETaJlJIaMH, HEKOTOPHIMHU
CIIOKHBIMH BEIIECTBaAMH.
BoccranoBurtenbHbIe CBOMCTBA
HEMETAIJIOB B PeakIusax ¢ Gropom,
KHUCIIOPOJOM, CIIOKHBIMH
BEIIECTBAMHU-OKHUCIUTEISIMU
(a30THOM M CepHOM KHCIOTaMH U

ap.).

CamocrosiTeJibHAS pabora.
IToaroroButh JOKJIand:
«3HaueHue METaJIJIOB B

IpUpOJIE 151 KUA3HU




OpPraHU3MOB).
Coaep:xkanue yueOHOro

MaTepuaa
OcHOBHEBIE KJIaCChI JIP9
HEOPraHUYeCKUX W OPraHHYecKuxX OK1
coeTUHEeHUH OK2

OK7

Boxopoanbie COeIMHEHUA
HemeTa/10B. llomyueHne ammMmuaka
U XJOpOBOJOPOJIa CHHTE30M W
KOCBCHHO. DOH3MYCCKHE CBOMCTBA.
OTHoOmIEHHE K BOJE: KHCJIOTHO-
OCHOBHEIC CBOMCTBA.

Oxcuabl U AHTHAPUABI
KapOOHOBBIX KHCJIOT.
Heconeobpazytomnue "
cosieoOpa3zyronime OKCHU/IBI.

KucnotHbie OKCHABI, UX CBOMCTBA.
OcHOBHBIE OKCHJIBI, UX CBOKCTBA.
AmpoTepHbIe OKCH/IBI, X
CBOMCTBA. 3aBHUCHMOCTb CBOWCTB
OKCHJIOB METaJIOB OT CTEIEHH
OKHCJICHHUSL. AHTUZIPUIBI
KapOOHOBBIX KHCJIOT KaK aHajoru
KHCJIOTHBIX OKCH/JIOB.

Kucorsi OpraHuveckKue "
Heopranumveckue. Kuciotel B
CBETE TEOPUU DIIEKTPOJUTHYECKOU
qucconmanuu. KucimoTel B cBeTe
MPOTOJUTUYECKOU TEOPHHU.
Knaccudukanus opraHudeckux u
HEOpraHuyeckux KucioT. Oommue
CBOMCTBA KHCJIOT: B3aUMOJICHCTBHE
OPraHMYEeCKMX W HEOPraHMYECKHUX
KHCJIOT C MeTa/lJlaMi, OCHOBHBIMH U

aM(bOTepHBIMU OKCHJIaMHU u
TUAPOKCUIAMH, c COJISIMH,
o0pazoBaHuE CIOXHBIX 3(DHUPOB.
Ocobennoctu CBOMCTB

KOHIICHTPUPOBAHHOW  CEpPHOM W
a30THOU KHUCIIOT.

OcHoBaHMsl  OpraHm4yecKkue W
Heopranmveckue. OcHOBaHMS B
CBETE TEOPUHU DIIEKTPOJIUTHYECKOU
mucconnanuu. OCHOBaHUS B CBETE
IPOTOJIMTUYECKON TEOPHH.
Knaccuukanuss opraHudyeckux u
HEOPraHUYECKUX OCHOBAHHUH.
XHUMHUYECKUE CBOWCTBA WIEIOYEN U
HEPACTBOPUMBIX OCHOBAHHUH.
CaoiicTBa 0ECKUCIOPOAHBIX
OCHOBAaHUI: aMMHaKka ¥ aMMHOB.




B3aumHOoe BiusHHE aTOMOB B
MOJIEKYJIE aHWJIMHA.

AmdoTepHble OpraHnyecKue H
HeopraHu4eckKue COeIMHEHUSI.
AmpoTepHbIE OCHOBAaHUS B CBETE
IIPOTOJIUTUYECKON TEOPUHU.
AmdoTEepHOCTD OKCHJIOB u
TUIPOKCHJIOB TEePEXOTHBIX
METaJIJIOB:  B3aUMOJEWUCTBHE  C
KHCJIOTaMH U ILEJI0YaMH.

Coun. Knaccudukarus U
XUMUYECKHE  CBOWMCTBA  COJICH.
OcoOeHHOCTH  CBOMCTB  coJieit
OPraHWYeCKUX M HEOPraHWYECKUX
KHCJIOT.

I'eneTruyeckasi CBSI3b MeXKIY
KJIACCAMH OPraHMYecKHX U
HEOPraHUYecKuX coeIMHEeHUI.
[ToHsiTHE O TEHETUYECKOU CBSA3U U
TEHETUYECKUX PAZIax B
HEOPraHM4YECKOW U OPraHNYECKON
xumMun. ['eHeTHIecKue psiabl
MeTasia (Ha mMpuMepe Kaublus U
Kesesa), HemeTaia (Cepbl U
KPEMHUS), IEPEXOHOT0 JIEMEHTa
(rmuka). ['eHeTrdeckue psiabl

Tema2.8Xumus ConeprxaHue y4eOHOro MaTepuaja 10
3JIEMEHTOB
1 | Xumust 2J1eMeHTOB JIP9

S-DJIEMEHTBHI. 2 OK1
Bonopon. JIBOiCTBEHHOE OK2
ITOJIOKEHHE BOJIOPOJIA B OK7
[lepuonnueckoit cucrteme. M3oTomsl
BOJIOpO/IA. Tsoxenas BOJA.
OKHCIUTEIbHEIE u
BOCCTaHOBUTEILHBIE CBoOiicTBa

BOJOpOJa, €ro TONy4yeHHe U
npuMmenenue. Pons Bomopoma B
YKUBOU U HEXKUBOU MIPHUPOJIE.

Boaa. Poib BOJBI Kak
CpenooOpas3yroIero BEIIIECTBA
KICTKH. OKOJOTHYECKUE aCICKThI
BOJIOIIOJIb30BAHUS.

DJIEeMEeHTBI |A-rpynnsi.
[Ilemouynble  METAIBL. OOmas
XapaKTEePUCTHKA IIEIIOYHBIX
METaJII0B Ha OCHOBaHHH
nojoxxkenuss B llepuoanueckon
CHCTEME 3JIEMEHTOB JI.1.

MenzaeneeBa U CTPOEHHUS ATOMOB.
[Tonyuenue, ¢buznyeckue u




XUMHYECKHUE CBOMCTBA IIEJIOYHBIX
MeTaJUIOB. KaTHOHBI  IIETOYHBIX
METAJIJIOB KaK BaKHEHIIas
XUMHYECKast ¢dopma ux
CYILIECTBOBAHUS, peryisiTuBHast
pOJb KAaTHOHOB Kallusl U HATpUS B
JKUBOU KJIETKE. [Tpuponusie
COCAMHEHUSI HATPUA M Kallus, HX
3HAYEHHUE.

JuemenThbl |lA-rpynnsl.  OOmas
XapaKTepUCTUKA
HIECJIOYHO3EMEIIBHBIX METAIIOB U
MarHusi HA OCHOBAHUU TOJIOKECHHS B
[Tepunognueckoit CUCTEME
anementoB .M. MeHnnaeneeBa u
cTpoeHust aromoB. Kameuuii, ero
IIOJIy4EHHE, ¢buznueckue u
XUMHUYECKHE CBOMCTBA. BaxHelmme
COCIMHEHUS KAJbIIUS, UX 3HAYEHUE
" TIPUMEHEHHE. Kanpmmit B
MPUPOJIE, €ro OMOJIOTHYECKas POJTh

Dp-DIEMEHTBIL.

AJIIOMUHHIA. XapakTepucTrka
AITIOMUHHUS Ha OCHOBaHUU
nojoxkenus B llepuoanueckoi
cucremMe 3JIEMEHTOB

J.M.MenneneeBa U CTPOECHUSA
atoma. [lonmyuenue, ¢uzmveckue u
XAMHAYECKHE CBOWMCTBA aAJFOMHUHHUSL.

Baxueiimue COCTMHEHUSA
aTIOMHMHUS, UX CBOICTBA, 3HAYEHHUE
51 IpUMEHEHHE. [Tpupoaubie

COCIMHCHHS aTIOMHUHHSL.

VYraepon u kpemumii. OOmas
XapaKTepUCTUKAa HAa OCHOBAHMM X
nojioxxeHus B llepuoanueckoit
cucreme J.MI. MengeneeBa u

CTpPOCHUA aToMa. HpOCTLIC
BCIICCTBA, 06p330BaHHHC 3THUMH
JJICMCHTAaMU. OKCI/II[LI n

TUAPOKCUABI YIJIEpOJa U KPEMHHS.
Baxneimue coau  YroJbHOW W
KpEMHUEBOM KHUCIOT. CHiMKaTHas
IIPOMBILITIEHHOCTbD.

I'asorensl. O6mas
XapaKTEepUCTHKAa  TrajOreHOB  Ha
OCHOBaHUM UX IIOJIOKCHUSA B
ITepuoanueckoit CUCTEME
anemeHToB  J[.M.MenneneeBa u
CTPOECHHMS  aToMOB.  ['anmoreHsr —
IIPOCTBIE  BEIIECTBA:  CTPOEHUE
MOJIEKYJl, XUMUYECKHE CBOMCTBA,

JIP9
OKl1
OK2
OK7




HOJIy4YeHUE u MIPUMEHEHUE.
Baxwueiimme COEIMHEHHUS
raJIOTEHOB, UX CBOMCTBA, 3HAUYEHUE
U 1puMmeHeHue. lamorensl B
npupone. buosormyeckas — poiib
raJIOT€HOB.

XaJbKOreHBblI. OO0mas
XapaKTEPUCTHKA XaJIbKOTC€HOB Ha
OCHOBAaHUM WX TIOJIOKCHHUS B
[Tepnognueckoit CUCTEME
anementoB JI.MI. MeHnneneeBa u
CTPOEHUSI aTOMOB. XaJIbKOT€HBI —
IPOCThIE BelIeCTBA. AJUIOTPOIUS.
CtpoeHne MOJEKYJ auIOTPOMHBIX
MomuUKaIMi W WX CBOWCTBA.
[Tonyyenue u IIPUMEHEHHE
KHUCJIOpOJa U cepbl. XaJIbKOI'€HBI B
MIpUPOIe, X OMOJIOTHYecKas poJib.
JuemeHnTbl VA-rpynnbl. OOmas
XapaKTepUCTHKA 3JEMEHTOB JTOU
Tpynmbl  Ha  OCHOBAaHMHM WX
nonoxkennss B Ilepmonnueckon
CHUCTEME 3JIEMEHTOB J.N.
MenpeneeBa M CTPOCHHS aTOMOB.
CtpoeHue MOJEKyIbl a30Ta U

AJUTOTPOTTHBIX Mo UK
dochopa, wux ¢uU3MUECKHE U
XAMHUYECKHE CBOMCTBA.
Bopopoaneie COCITMHEHUSA
371eMeHTOB V A-TPYIIIIBI.

CamocrosiTesbHasA paodora.
IToAroToBUTH COOO0IIIeHHE:

XalabKOTeHbl B MpHpojAe, HX
Ouooruyeckas poJib

d-DeMeHTHL.

OcobeHHoCcTH CTpOeHHs aToMOB d-
3JIEMEHTOB (1IB-VHIB-rpymm).
Menb, UWHK, XpOM,  XKele3o0,
MapraHell Kak IpOCThIE BEIIECTBA,
ux (Qu3nuecKue W XUMHUYECKUE
cBoiictBa.  HaxoxkmeHwe  3THX
METaJIJIOB B MIPUPOJIE, ux
MOJIy4YeHUE u 3HauEHUE.
Coeaunenus d-snemeHTOB c
Pa3InYHBIMU CTETICHSIMU
OKHUCJIEHHS. XapakTep OKCHUIOB U
TUAPOKCUIOB DJTUX DIIEMEHTOB B

3aBUCUMOCTHU oT CTETIEHU
OKHUCIJIEHHS METalIa.

CamocrosiTesbHast padora.
[ToaroroButh JOKJIAJ;

«Haxoxnenue Meau, IIMHKa,

JIP9
OK1
OK2
OK7




Xpoma,  JKele3a, MapraHma B
IpUPOJE, HMX  IIOJIyUEHHE U
3HAYCHUEY.

Tema 2.9XuMue B JKU3HHU
o0IIecTBAa

XuMHA B JKM3HHU 001IeCTBA

Xumus U IMPOU3BOJICTBO.
XuMudeckas IMPOMBIIJICHHOCTL H
XUMHUYCCKHUE TCXHOJIOTHUH. CI)IpI)e

ISt XUMHYISCKOM
IIPOMBIIUIEHHOCTH. Bona B
XMMHYECKOH  IPOMBIIIIEHHOCTH.
OHeprus TUIst XUMHUYECKOTO
IIPOU3BOJCTBA. Hayunbie
IPUHIIMIIBI XMUMHUYECKOTO
MIPOU3BO/ICTBA. 3amura
OKpYXaroIlleW Cpenpl M OXpaHa
TpyAa pu XUMHYECKOM
npou3BoAcTBE. (OCHOBHBIE CTaJuU
XHUMHYECKOTO MIPOU3BO/ICTBA.

CpaBHEHHE TTPOM3BOJCTBA aMMHAaKa
Y METaHoJIA.

XuMusl B CeJbCKOM XO03sliicTBe.
XUMH3aIUA CEILCKOro X03IHUCTBa U
ee HampaBjeHus. Pactenus u moysa,

IMOYBECHHBIN TOTJIOIIAFOIIIM I
KOMIUIEKC.  YoOpeHus W HX
KJ1acCU(UKAITHSI. XuMHYecKue
cpencTBa 3aIIHUTHI pacTeHui.
OTpunarenbHbIC MOCJIEACTBUSA
MPUMEHEHHUSI TIECTUIUIOB U OopbOa
c HUMH. XumMuzanus
JKMBOTHOBO/ICTBA.

XUMHA U JKO0J0rusl. XUMHUECKOE
3arpsA3HEHUE OKPYXKAIOLIEH Cpelbl.

Oxpana ruapochepbl oT
XMUMHYECKOTO 3arpsisHeHus. OxpaHa
MIOYBBI oT XUMHYECKOTO

3arpsasHeHus. OxpaHa aTrMmocdepsl
OT  XHMHUYECKOTO  3arps3HEeHHs.
Oxpana ¢uaopsl u ¢dayHel OT

XUMHUYCCKOI'o 3arpsI3HCHHA.
buoTtexnonorus n I'CHHas
HWHKCHCPUS.

XuMHSI M TIOBCeIHEBHASl KU3Hb
yejioBeka. JlomamHss — anreka.
Motomrie ¥ YUCTAIIME CPENICTBA.
CpenctBa 0opbObI C  OBITOBBIMU
HacekoMbIMU. CpencTBa JUYHOU
TUTHEHbl U KOCMETHKU. XHUMHS U

JIP9
OK1
OK2
OK7




numa.  MapkupoBka — yIakoBKa
HUIIEBBIX u TUTHEHNYECKUX
IPOAYKTOB U YMEHHME HX YHUTaTh.
OKoJIoTHST  KWiHIa. XUMHUS U
IE€HETHKA YeJIOBEKa.
Koncyabranms 8. Oxpana ¢aopsl

U GayHbl OT XUMHUYECKOTO 1
3arps3HeHUs
2 | IlpakTuyeckas pa6ora.Ne24 2 JIP7 JIP12
OcCHOBBI NNIIEBOI XUMHUH OK1
OK2
OK?7
3 | IlpakTH4eckast padora.Ne25 2 JIP7 JIP12
HccaenoBanue  KOCMETHYECKHX OK1
cpeacrs OK2
175 OK?7

Bcero:

gac

3. — TMPOAYKTHBHBIN (TUTAHMPOBAHWE W CAMOCTOSITEIIFHOE BBITIOJTHEHUE ACATEIBHOCTH, PEUICHHE
MPOOJIEMHBIX 3a/1a4)

3. YCJIOBUA PEAJIMBALIUNA YYEBHOI'O IIPEIMETA

3.1. TpeboBaHusi K MUHMMAJIBLHOMY MAaTEePUAIbHO-TEXHUYECKOMY
o0ecrne4YeHHu o

Peanuzanus yueOHOTO TipegmMeTa TpedyeT HaIMuus yueOHOTO KabuHeTa.
OcBoenue nporpaMMbl y4eOHOTO TIpeIMeTa « XUMUs TPEInoiaraeT Halu4ue B
npodeccruonansHOi 00pa30BaTEIFHON OpPraHU3aIliH, peaTu3yIonei
o0Opa3oBaTeIbHYyI0 IPOrPaMMy CPEIHETO O0IIero 00pa3oBaHus B Mpe/eaax 0CBOCHUS
OIIOII CIIO na 6a3e ocHOBHOTO 00111eT0 00pa3oBaHus, ydeOHOr0o KabWHETa, B
KOTOPOM MUMEETCSI BOBMOKHOCTH 00€CIIeYnTh CBOOOAHBIN JOCTYII B ceTh IHTepHET
BO BpeMs yueOHOTO 3aHATUS U B MIEPUOJI BHE YICOHON JEATEIHHOCTA 00yUaIONIUXCSl.
[Tomenienne kabMHETA TOJDKHO YIOBICTBOPITH TPEOOBAHUSM CaHUTAPHO-
AMUJIEMHUOJIOTUUECKUX
npaBuil 1 HopMaTuBOB (CanlluH 2.4.2 Ne 178-02) 1 ObITh OCHAILIEHO TUIIOBBIM
000pyaOBaHNEM, YKa3aHHBIM B HACTOSIIIIUX TPEOOBAHUAX, B TOM YHUCIIE
CHEIUATM3UPOBAHHON YI€OHON MEOEBIO ¥ CPEICTBAMH O0yUYEHUS, JOCTATOYHBIMU
JUTS1 BBITIOJIHEHUSI TPEOOBaHUN K YPOBHIO OATOTOBKHU 00YYarOIIUXCA.

B xabunHeTe 10KHO OBITh MYIBTUMEAUNHOE 000Dy I0BAHHUE, TTOCPEACTBOM

KOTOPOTO
Y4aCTHUKH 00pa30BaTeIbHOrO MPOIEcCa MOT'YT MPOCMATPUBATH BU3YAJIbHYIO
nH(popMaluio, CO3/1aBaTh MPE3CHTALINY, BUIEOMATEPUAIIbI, UHBIE TOKYMEHTHI.




B cocTtaB yueOHO-METOANYECKOT0 M MaTepUaIbHO-TEXHUYECKOTI0 00ecneueHus
MpOrpaMmbl y4eOHON AUCHMUIUIUHBI «XUMUS» BXOAST:
* MHOIO(YHKIIMOHAJIBHBIN KOMIUIEKC MPENo1aBaTes;
* HaTJIsAIHbIE TOCOOUS (KOMILJIEKThI Y4eOHBIX TaOJIHII, TJIAKATOB, TOPTPETOB
BBLIAIOIINXCS YUEHBIX, JTMHAMUYECKUE TTOCOOUS, MITIOCTPUPYIOIINE OUOIOrMYECKHUe
MIPOLIECCHI, MOJIETH, MYJISKM M MUKpOIIpenapaThl OMOJIOrHYecKuX 00bEKTOB U . );
* THPOPMALIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;
* SKpaHHO-3BYKOBBIE TTOCOOUS;
* KOMIUIEKT TEXHHYECKON JOKYMEHTALlMH, B TOM YHCJIE MTaCIOpPTa HA CPENCTBA
oOy4eHHMsl, MHCTPYKIUHU 0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;
* OubnMoTeyHbIN POHS.
B 6ubnuoreunsiii poH BXOAAT yUeOHUKH, yIeOHO-METOINYECKHE KOMIIEKTHI
(YMK),
oOecreynBarole OCBOEHUE yueOHOro npeaMera «XUMUs», pPeKOMEHI0BaHHbIE HIIN
JIOTIYIICHHBIE JIJIs1 UCTIOJIb30BaHUs B MPOo(eccoHambHBIX 00pa30BaTeNbHbIX
opranmuzanusax, peanusyromux [MIICC3 na 6a3e ocHOBHOTO 0011ero 00pa3oBaHus.
bubnuoreunsiit oHI MOXKET OBITH IOMOJIHEH SHIUKIIONEAUSIMU, CIIPABOYHUKAMH,
CJIOBapsIMH, HAYYHOM U HAYYHO-TIONYJISIPHOM JIMTEPATYyPO U IPYTrOU JINTEPATYPOU.
B nporiecce ocBoeHus mporpaMmbl y4eOHOTO MpeaMeTa « XUMHUS» CTYIEHThI
JOJIKHBI UMETh BO3MOKHOCThH JIOCTYIA K AJIEKTPOHHBIM Y4e€OHBIM MaTepuasam 1o
OMOJIOrMH, UMEIOLIMMCS B CBOOOIHOM JI0CTyTE B cucTteMe MHTepHET (351eKTpOHHBIM
KHHTaM, IPAKTUKyMaM, TECTaM H JIp.).
3.2. UudopmanuoHHoe odecriedyeHne 00ydeHus.

4. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUA
YUYEBHOI'O ITIPEJIMETA

Koutponb uW oumeHka pe3ylbTaToB OCBOEHHUS y4eOHOTOO TMpeaMera
OCYLIECTBIISIETCSl TPENOAABaTeIeM B IPOLECCE OCBOEHMSI Marepuaia: ONpochl B
YCTHOW M NMHUCbMEHHOW (opMe, MPOMEKYTOUYHOE TECTUPOBAHHUE, CAMOCTOSITEIIbHAS
paboTa CTyJIeHTOB.

Ilepeyenr  pexkomeHayeMbIX y4eOHbIX wu3aaHuii, HMHTepHeT-pecypcos,
JAOIOJTHUTEJIbHOM JIUTEPATYPHI

OCHOBHBIC HCTOYHUKH:

Jlist oGyuaromumxcst

Pymsutuc @.I' ®enbaman Xumus 10xa [Ipoceemenue 2016
Pymsutuc @.I" ®enpaman Xumus 11k [Ipocsemenne 2016

labpuensa O.C., OctpoymoB W.I'. Xumusa: y4eOHHK [UIsi CTYJEHTOB
npo¢eCCUOHANBHBIX 00pa30BaTEIbHBIX OpraHU3alldii, OCBAaWBAIONIUX Mpodeccuu u
cneruansHocTu CIIO. — M., 2017

INa6puensa O.C., OctpoymoB W.I'. Xumus nis npodeccuit u crnenuanbHOCTEH
€CTECTBEHHO-HAYYHOr0 Npoduiisi: y4eOHUK s CTYJIEHTOB NPOQEeCcCHOHATBHBIX



oOpa3oBaTelbHBIX OpraHu3aluii, ocBauBaroImux npodeccuu u cnenuanbHoctu CIIO.
- M., 2017

INabpuensn O.C. u gp. Xumus. [lpaktukym: yueb. mocobue Ijsi CTyACHTOB
npo¢eCCUOHANIBHBIX 00pa30BaTEIbHBIX OpraHU3alldii, OCBAaUBAIOIIUX Mpopeccuu u
cneruansaHoctu CIIO. —M., 2017

INabpuensn O.C.u np. Xumusi: nocodue st noaroroBku k EI'D: yue6.mocobue
JUISL CTYJIEHTOB NMPO(ECCHOHATIBHBIX 00pa30BaTENbHBIX OpPraHru3alui, OCBAaUBAIOIINX
npodeccun u cneunansuocta CI10. — M., 2017

I'abpuenssn O.C., JlpicoBa I'.I'. Xumwus. TecTel, 3agaun U YHIpaKHEHUS:
yue0.1mocodue sl CTyASHTOB NMPodheCCHOHAIBHBIX 00Pa30BaTEIIbHBIX OpPraHU3aIINM,
ocBauBatonux npodeccuu u cnenuanpsHoctu CIIO. — M., 2017

Epoxun I0.M., KoBanesa U.b. Xumus ans npodeccuil u cnenuanbHOCTEH
TEXHUYECKOTO W €CTECTBEHHO-HAy4YHOro mpoduiiel: y4yeOHMK 1 CTYACHTOB
npodeccuoHaIbHBIX 00pa30BaTENbHBIX OpPraHU3alrid, OCBAaWBAIOIIMX MPOPECCUU U
cnenmanbHocTu CIIO.— M., 2017

Jlna npenooasameneii

O6 oOpazoBanuun B Poccuiickoii ®enepanuu: denep. 3aKoH  OT

29.12. 2012 Ne 273-®3 (B pen. ®enepanbubix 3akoHoB 0T 07.05.2013 Ne 99-d3, ot
07.06.2013 Ne 120-®@3, ot 02.07.2013 Ne 170-®D3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®@3, ot 03.02.2014 Ne 11-@3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-D3, ¢ usm.,
BHeceHHbIMU DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-®3, B pea. ot
03.07.2016, c u3m. ot 19.12.2016.
[Tpuka3 Munucrepcta oopazoBanusi u Hayku P® ot 31 nekabps 2015 r. N 1578 "O
BHCCCHMH W3MEHECHHMH B (deaepalbHBIi TOCYAapCTBEHHBIH 00pa30BaTEIbHBIN
CTaHJapT  CcpemHero  obOmero  oOpa3oBaHUs,  YTBEPKACHHBIA  MPHUKA30M
MunwnctepcTBa o6pa3zoBanus U Hayku Poccuiickort ®denepanuu ot 17 mas 2012 r.
N413

[IpumepnHas ocHOBHasi oOpa3oBaTelbHAas MpPOTpaMMa CpPEIHETO OOIIeTro
oOpa3zoBaHus, oj00peHHas penieHueM ¢GeaepalbHOro y4eOHO-METOANYECKOTO
o0BeuHEeHus 10 001IeMy 006pa3oBanuio (mpoTokot oT 28 uroHs 2016 r. Ne 2/16-3).

CnagxoB u nap. Xumus g npodeccuii U crenuaibHOCTeH TEXHHUYECKOTO
npoduiist (3eKTpoHHOE npuiioxkenue). — M., 2017

HNHuTepHET-peCypCh
1.JIaGopaTopHbIil TpakTUKyM. XHUMHUS IPOLIECCOB ropeHus. YueOHnoe nocooue2019
Kynpuna 10.B.

2.www.pvg.mk.ru (omummnuazna «Ilokopu BopoObeBEI TOPBI»).

3.www.hemi.wallst.ru (O0pa3zoBaTenbHbIN CAUT ISl IIKOJIBHUKOB

«XuMus»).

4.www.alhimikov.net (ObpazoBatenbHbIN Calr JUISL HIKOJT



4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM

JTUCHUATIIUHBI

KoHTpoJib 1 OLleHKa pe3y/ibTAaTOB 0CBOCHUSA Y4eOHOM JUCIHMIVINHbBI

OCyLIeCTB/IsIeTCH MpenojaBare/ieM B IIpoLecce OCBOCHNA MaTepuaJia: ONpochl B
YCTHOM M MUCBMEHHOM (popMe, MIPOMEKYTOYHOE TECTUPOBAaHME,

caMoCToOoATEC/IbHAA paﬁoTa CTYAECHTOB.

OcHoBHBIE
DopMbI U
PesyabTaTsl nmoxkasarejm
(ocBOCHHBIE 00LIMEe KOMIIETEHIIMH) pe3yJibTaToB METOAbT
NMOATOTOBKH KOHTPOJIH
Ha3BaHUE BEIIECTB MO | YCTHHIC
TPUBUAIIBHOU U OMPOCHI,
Ymenns: MEKTyHAPOIHOM TECTUPOBAHU
HOMEHKJIATYPhI e,
KOHTPOJIbHAS
Ha3bl6amb V3YHCHHBIC BELIECTBA IO pabora,
«TPUBHATBHON» WIH MEXAYHAPOIHOMN mubdepeni
HOMEHKJIaTypE; POBAHHBIA
3a4er
onpeoenamp. BAICHTHOCTb U CTErneHp | OTPCACICHNE
OKHCJICHHUS XHMHUYECKHUX DJIEMEHTOB, | BAJICHTHOCTH,
THTI XUMHUYECKOU CBSI3U B | CTCIICHEH OKHMCIICHHS
COCMHEHUSAX, 3apsiJ HOHa, Xapakrep | XUMHYCCKHX
Cpebl B BOJTHBIX pactBopax | JICMCHTOB.
HEOPraHUYECKUX coenuueHuii, | OnpeencHue
OKHCIIUTEIIb u BOCCTAHOBHTEIIB, | XaPaKTepa CPE/Ibl B
MPUHAJJIC)KHOCTD BEIIIECTB K | BOAHBIX PaCTBOpaXx,

pa3JWYHBIM  KJIACCAM  OPTraHUYECKHUX
COCJIMHCHMI;

OKHUCJIUTEJIEN U
BOCCTAHOBUTEIEU

xXapakmepu3oeams:. SJIEMEHTbl MaJIbIX
NepUoOAOB IO MX TMOJIOKEHHUIO B
MIEPUOIUYECKOMN crucTeMe
JI..MenneneeBa; oOIue XUMHUYECKHUE
CBOMCTBAa  METAJIOB,  HEMETAJUIOB,
OCHOBHBIX KJIACCOB HEOPTraHWYECKHX U
OpPraHUYECKUX COCAUHEHHM; CTPOCHHUE
U XUMHYECKHE CBOMCTBA HW3YYEHHBIX
OPraHUYE€CKUX COCIMHECHUN;

M3y4YEHHUE CBOMCTB
METAaJIJIOB U
HEMETAJLJIOB,
OCHOBHBIX CBOMCTB
OpPraHUYECKUX
HEOPTraHUYECKUX
COCJIMHEHU I




npoeoouma CaMOCTOSITEIbHBIN
MOMCK XUMHYECKONW HH(pOpMAIuu ¢
HCII0JIb30BaHUEM Pa3IMYHbBIX
UCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX
W3JIaHUH, KOMITHIOTEPHBIX 0a3
JTaHHBIX, pecypcoB  HHTepHeTa);
HCII0JIb30BaTh KOMITBIOTEPHBIC
TEXHOJIOTUU  JiJI1  OOpaboTKU W
nepeaayr XuMHUIEeCKON uHGOpMaIuu
U €€ MPEICTABJICHUS B PA3IUYHBIX
dopmax

UCIIOJIb30BaHHE
uH(}OPMAaIMOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTUH

B MIpodecCuoHaIbHON
NeSATEeIbHOCTH.

6bINOJIHAMDb Xumuueckuu
IKcnepumernm 110 PpPaACIIO3HABAHUIO
BaYKHEHMIIINX HCOPTaHUYICCKUX )41
OpPraHNYCCKHX BCUICCTB,

PacCIio3HaBaHUC
OPraHUYCCKUX U
HCOPTaHUYCCKUX
BCHICCTB.

3HaHuA:
BAICHEU U XUMUYECKUEe NOHAMUSL

M3y4YeHUE
BAKHEUIIINX
XUMHUYECKUX TTOHATHI

OCHOBHbIE 3AKOHbI XUMUL: COXPAHEHUS
MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
MEPUOINYECKHUIN 3aKOH;

HN3yUCHHNC OCHOBHBIX
3aKOHOB XUMHUHU

OCHOGHble MeopuY XUMUY: XAMUYECKON
CBSI3H, DJIEKTPOIUTAYECKON
JVCCOLIMALIAN, CTPOCHUSI OPraHUYECKHUX

OIPEJICIICHUE TUTIA
XUMHYECKOU CBI3U U
YCJIOBUHM CMEIICHUS

CoeﬂHHeHHﬁ; XUMHNYCCKOI'O
PaBHOBECHA

sajicHeuwue seuiecmea U | U3y4CHHUEC

mamepuaiobl IIPUMCHCHUA
BCIIICCTB U

MaTEPHAIIOB




Penensus
Ha pabouyto nporpammy aucuuiuinael OYIL10 Xumus cneumansHocT 35.02.05
ArpoHOMUS
Astop: mnpenogasarens OI'AIIOY  «KopouyaHCKul  CEbCKOXO35MCTBEHHBIN
TEXHUKYM» AnenHunkoBa A.l.
Pabouas mporpamma  gucuuruinabl OVYILL10 Xumus pa3paboTaHa Ha OCHOBE
®denepanbHOro 00pa30BaTENBHOTO CTAaHJIApPTa CpPeAHEro NpodhecCHOHATBHOrO
oOpazoBaHus U yuyeOHOro miaHa crenuanbHoct 35.02.05 ArpoHomust

B pesynbrare ocBoeHHs Y4eOHOW IUCHUIUIMHBI, OOYYarOMIMICS JIOJKEH
obnanate npeaycmoTpeHHbiME @I'OC no cnienunanbHoctr 35.02.05 ArpoHomust
YMEHUSIMU M 3HAHUSAMHU, KOTOpbIE H3JIOKEHBbl B LEIAX U 3ajJadax ydeOHOU
JTUCIIUTUIAHBI.

Pabouas nporpamma aucturauabl OYIL 10 Xumust conepkur:

-1acrnopT pabouyei mporpamMmmel;

-CTPYKTYpPY U cojiepkaHue paboyeil mporpaMMmai:
-YCJIOBUS peau3aluy MporpaMMbl MOYJIS;
-KOHTPOJIb U OLIEHKY PE3yJbTaTOB OCBOCHUS MOJIYJIS;

B macnopte yka3zana o6;iacTh NpUMEHEHUS IPOTPAMMBI, MECTO JTUCHHUTIIIUHBI
B CTPYKTYpPE OCHOBHOM MPOQECCHOHATLHON 00pa30BaTeIbHON MIPOrpaMMBbl, LIETH U
3ajlayd  y4eOHOM  JUCHUIUIMHBI, TpeOOBaHUS K pe3ysibTaTaM OCBOCHHS
JTUCIUIUIMHBI, YKa3aHO PEKOMEHAYeMOe KOJIMYECTBO YacOB Ha OCHOBE y4yeOHOM
JVCUUTLITAHBI

B ctpykType u copepkanuu pabouei mporpamMmbl yKazaHbl HAUMEHOBAHUS
pa3ziesoB TeM, CoiepKaHue yueOHOro Marepuaa, JJabopaTopHbIe U MPAKTUYECKHUE
paboTHI, caMOCTOsITeIbHAS paboTa O0YJAIONIUXCS, KOJIMYECTBO YacOB U YPOBEHB
OCBOEHUS.

B pazgene: VYcnoBus peanuzanud TporpaMMbl  y4eOHOM HCHUTIIUHBI
NpUBEICHBl TPEOOBaHMS K MaTepUaIbHO-TEXHUYECKOMY U HWHOOPMAIMOHHOMY
obecrieueHUI0 00y4YeHUs, yKa3aH MepeueHb PEKOMEHIYEMBIX YYCOHBIX W3JIaHUH,
HNHTepHET-peECypCOB, TOMOIHATEIBHON JTUTEPATYPHI.

Penensenr
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