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NPO(ECCHOHATBHOTO 06pa3oBaHHUsI nporokon Ne 14 or 30 HostGpst 2022 T,

- Yuebroro mmana I'BIIOY PO «bTUTHP» no crneuwmanpHOCTH 11.02.17
«Pa3paboTka 371eKTpOHHBIX YCTPOUCTB 1 cuctem» 2025 r.
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1. IACIIOPT IPOT'PAMMBbI YUYEBHOM JUCHHUIIJIAHBI

1.1. OOnacTs NpuMeHEeHHUs P OrPaMMbl
Pabouas nporpaMmma y4eOHOM AUCIUTIITUHBI « XUMUSD SIBISIETCS YaCThIO

OCHOBHOM TIpo(heccroHaIbHOM 00pa30oBaTEIbHON MPOrpaMMBI 10 CHEITUATIBHOCTH
CIIO 11.02.17 «Pa3paboTka 3J€KTPOHHBIX YCTPOUCTB M CUCTEMY (0a30BBIit
yYpOBEHB ), pazpadboranHoi B coorBeTcTBUU ¢ PI'OC 110 1aHHOM crenuaaIbHOCTH
cpeaHero mpoQecCHOHATLHOTO 00pa30BaHMS.

Pabouas mporpamma y4eOHOW IUCIUIUIMHBI MOXET HMCIOIB30BATHCS IS
U3YUCHUS XMMUU B YYPEXKACHUAX CPEAHET0 Mpo(hecCHOHATBLHOTO 00pa3oBaHU,
peanu3yomux 00pa3oBaTebHYI0 MpOrpaMMy CpeaHero (IMOoJIHOro) oOIIero
0o0pa3oBaHUsA MpPH TMOATOTOBKE KBATM(PHUIIMPOBAHHBIX pPabOYUX U CHEIUAIMCTOB
CpEIHEero 3BeHa.

1.2. Mecro AMCUMIUIMHBI B CTPYKType OCHOBHOW MpPO(ecCHOHAIbHOMI
o0pa3oBaTeJIbHOI MPOrpamMMbl:

VYyeOHass aucnumuinHa «XUMHsD» H3ydaeTcss B pasferne Ha 0a30BOM
ypOBHE B 00I11€00pa30BaTEILHOM IHMKJIE Y4eOHOro IlaHa ¢ Y4ETOM MpOQuUIIs.
TpynoeMKoCTh AUCHUIUIMHBI «XUMHUs» Ha 0a30BOM YPOBHE COCTaBIsIeT 72 yaca,
U3 KOTOphIX 64 yaca — 0a30BbI MOAYNb (6 pa3nenoB) U 8 4acoB — MPUKITATHON
Moaynb (1 paszaen), BKIIOYAKOIMIKNA MPAKTUKO-OPUEHTUPOBAHHOE COJIEP KaHUE.

[IpuknanHoit Moaynab BKJIOYaeT oAuH pazaen. Pazgen 7 «Xumus B ObITY U
ITPOU3BOJACTBEHHON JEATEILHOCTH YEJIOBEKA)» PEAM3YETCd Ha MaTepualie KEMcCoB,
CBSI3aHHBIX C DKOJIOTHYECKOI O€30IIaCHOCTBIO U OLIEHKOM IMOCIEACTBHUII OBLITOBON U
MPOU3BOACTBEHHON JEATEIbHOCTH, MO OTpacisiM Oyaymiedt mpodeccHoHaTbHON
NESTENHPHOCTH 00YyJarONTUXCsl.

1.2. lean W 3axa4d JUCHMILVIMHBI — TPeOOBaHUSI K pe3yibTaTaM OCBOEHHSA
JTUCIUILIMHBI:
Heap TUCHMIVIMHBI:

@OpMHUPOBAHUE Yy CTYIECHTOB IPEACTABICHUS O XUMUYECKOW COCTABIISIOIIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpa KakK OCHOBBI IIPUHSATHS pELICHUN B
KU3HEHHBIX W TIPOM3BOJCTBEHHBIX CHUTYallUsX, OTBETCTBEHHOI'O ITOBEJCHUS B
IIPUPOJHOU Cpefe.

3anaqn AUCHUILIIINHBI

1) chopMupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUUYECKHX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOLLIEH Cpelie, LIETOCTHON HAyYHOW KaApTHUHBI MUPA,
B3aMMOCBSI3U U B3AMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;



2) pa3BUTh YMEHHUSI COCTABISATH (POPMYIIBI HEOPTraHUYECKUX M OPraHUYECKUX
BEIICCTB, YPAaBHCHHUS  XUMHUYECKMX  peaKmuii, OOBACHITH WX  CMBICH,
UHTEPIPETUPOBATH PE3YIBTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM TPOBEACHHUS  MPOCTEHINMX  XUMHUYECKHUX
AKCIIEPUMEHTAJIbHBIX HCCIEAOBAaHUN C COONIOZCHUEM TMpaBuUil 0E30MacHOTro
oOpallleHusl ¢ BEeIIeCTBaMH U JIA0OpaTOPHBIM 000pY0BAaHUEM;

4) pa3BUTh YMEHUS UCIOJIb30BaTh MH(GOPMALIMIO XUMUYECKOr0 XapaKkTepa U3
Pa3IMYHBIX HICTOYHHUKOB;

5) cdhopmupoBaTh  yMEHHS ~ TPOTHO3MPOBATH  TOCJEICTBUS  CBOEH
NEATeIbHOCTH M XMMHUYECKUX TMPHUPOAHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX
MPOLECCOB;

6) copmMupoBaTh MOHUMAHHUE 3HAYMMOCTH JTOCTIDKCHHN XUMHYECKON HAYKH
Y TEXHOJIOTHH JIJIsl pa3BUTHSI COIIMAILHOM U MTPOU3BOJICTBEHHOM Cep.

B pesynbrare 0cBOCHUS JUCHUIUIUHBI 00YYaAIOMIUICS JOIKEH YyMeTh!

® YIPaBJATH CBOEH MO3HABATEIBLHON JIESITEIbHOCTHIO, TPOBOAUTH CAMOOLICHKY
YPOBHS COOCTBEHHOT'O MHTEJUICKTYaIbHOTO PA3BUTHS;

® BbBICTPauBaTh KOHCTPYKTHMBHBIC B3aUMOOTHOIIICHUS B KOMAaHJI€ TI0 PEIICHUIO
o0IIKX 3a/1a4 B 00JIACTH €CTECTBO3HAHUS,

® AHAM3UPOBATh TEXHOTCHHBIC TOCJICACTBUSA ISl OKPYXKAIOIIEeH Cpelbl,
OBITOBOM Y NMPOM3BOJICTBEHHOM JEATECILHOCTH YEJIOBEKa,

® UCIOJb30BaTh pPAa3JIMUYHbIE MCTOYHUKU JUIsl TIOJY4EHUSI €CTECTBEHHO -
Hay4YHOU HWH(OpPMAIUU U OIEHWBATH €€ JIOCTOBEPHOCTH ISl JIOCTHOKCHUS
MOCTABJICHHBIX LICJICH U 3a]1a4;

® [IPUMEHATh €CTECTBEHHOHAYUYHbIC 3HAHUS I OOBSCHEHHS OKPYKAFOIIUX
SBJICHUH, COXpPaHEHUS 310POBBS, oOecreueHus 0€30I1acHOCTH
KU3HEIEATETLHOCTH, OEPEKHOTO OTHOIICHUS K MPHUPOJAE, PAIHMOHAIHLHOTO
MIPUPOJIONOJIb30BaHUs, A TaKX€  BBIIIOJIHEHHUS  POJM  IPaMOTHOIO
noTpeOuTeNs;

® [IOHMMATh 3HAYUMMOCTb €CTECTBCHHOHAYYHOTO 3HAHUA [JI1 KaXJI0To
YeJI0BEKa HE3aBUCUMO OT €ro MpoQeCCHOHAIBHON EATEeIbHOCTH, Pa3IndaTh
(dakThl M OIICHKH, CpPaBHUBATh OIICHOYHBIC BBIBOJbI, BUJIETb HX CBS3b C
KPUTEPUSIMU OIICHOK M CBSI3b KPUTEPUEB C OMNPEACICHHOM CHCTEMOM
LICHHOCTEH;

® HCIIOJb30BaTh TEXHOJOTMYCCKUE TOCTHIKECHHS B 00JIACTH XUMHH  JIJIS
MOBBIIICHUSI COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHUS B BEIOpaHHO M
npodeccuoHaNbHOU EeATeTLHOCTH.

B pesynbrare ocBO€HUs AUCIUTIINHBI 00 yJaIOIIUICS JOJKEH 3HATD!



® pa3IMYHbIE BUJBl MO3HABATEIBHOW JESITEILHOCTH U1 W3YYCHUS PA3HBIX
CTOPOH OKPYKAIOUIEr0 €CTECTBEHHOIO MUPA;

® TPUMEHEHUE OCHOBHBIX METOJOB TO3HAHUs (HAOIIOJCHUSI, HAYYHOTO
AKCIIEPUMEHTA) JJII M3Yy4YEHUs Pa3JIMYHBIX CTOPOH €CTECTBEHHOHAYUHOMU
KapTUHBI MUPA, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTH CTAJIKUBATHCSA B
npodeccroHanbpHoM chepe;

e Haubosee BaKHbIE OTKPHITUS U JOCTHXKEHHUS B 00JIACTU €CTECTBO3HAHMS,
MOBJIMSIBIINE HA DBOJIIOLUIO MPEJICTABICHUNA O MPUPOJE, HA PA3BUTHE
TEXHUKH U TEXHOJIOTUU;

® TpHEMbl ECTECTBEHHOHAYYHBIX HAOJIOJICHUI, OIBITOB, WCCJIECIOBAHUA U
OLICHKHU JJOCTOBEPHOCTH MOJIYYE€HHBIX PE3yJIbTaTOB;

® O [IEJIOCTHOW COBPEMEHHOW €CTECTBEHHO - HAYYHOM KapTUHE MUPA, IPUPOJIE
KaK €IWHOM IEJIOCTHOM CHUCTEME, B3aUMOCBS3M YEJIOBEKA, MPUPOIBI U
00IIIeCTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHo.

B pesynbrare ycBOeHUSI y4yeOHOM IUCHUIIIMHBI «XUMHUS» CTYIAEHTBI JOJIKHBI
OBJIAJIETh CJIEAYIOIUMHU OOIIUMHU KOMIIETEHIIUAMU:

Koa n Ili1anupyembie pe3yabTaThl 0CBOCHUSA 1M CHUNIMHBI
HauMCHOBaHU
€
¢dopmupyembI
X O0mue JucuuIInHaApHbIE
KOMIeTeHIuH
OK 01. B yacTv TPyA0BOro BOCIMTAHMUA: | - BJAJETh CUCTEMOH XUMHYECKUX
Bribupats 3HAHUH, KOTOpas BKJIFOYAET:
- TOTOBHOCTb K TPyAy, OCO3HAaHHUE
CIOCOObI OCHOBOITOJIararoume IMOHATHA
HECHHOCTHU MacCTCpCTBAa, o
peICHuA 3a1a4 (XI/IMI/ILICCKI/II/I QJICMCHT, aToM,
Tpyaomooue;
npodeccruonan JNIEKTPOHHAsE 000JI0YKa aToma, s-, p-, d-
BHOM - TOTOBHOCTH K AKTUBHOH SJICKTPOHHBLIC 0p6I/ITaJII/I aToOMOB, HOH,
NCATCIIBHOCTHU IEATCIbHOCTH TEXHOJIOTUYECKON U MOJICKYJIA, BaJICHTHOCTD,
IPUMEHHUTEIBH | coUaJIbHON HaOpaBJIECHHOCTH, | 3JICKTPOOTPHULATCIILHOCTD, CTCIICHb
O K pa3JIM4YHbIM CIIOCOOHOCTH HMHUIMUPOBATH, | OKUCJIICHUSI, XHMHYCCKas CBA3b, MOJIb,
KOHTCEKCTaM IJIAaHUPOBATh W CAMOCTOATCIBLHO | MOJIApHasA Macca, MOJ'IHpHBIfI 06’beM,

BBIIIOJIHATDb TaAKYIO ACATCIIbHOCTD,

- UMHTEpeC K pas3auyHbIM cdepam
npodecCHOHALHOMN JAESITEIBHOCTH,

OBJaagenue YHUBEPCAIbHbIMH
y4eOHBIMH N03HABATEJLHLIMH
JNEeHCTBUSAMU:

a) 0a3zoBbIe JOTrHYecKHe
NeHCTBUA.

- CaMOCTOSITENIFHO (OPMYIMPOBATH
U aKTyaJu3upoBaTh  IpoOJeMy,

YIAEpOIHBIA CKeNeT, (PyHKIHMOHAJIbHAs
rpymnmna, pajaukai, U30MepHs, U30MEpHI,
TOMOJIOTUYECKHII P,  TOMOJIOTH,
KHCJIOPOJ- u
COEIMHEHMS,

BEI[ECTBA
(yrmeBoabl, XKHUpPbI, OCIKH), MOHOMED,
HOJIUMED, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS,
KpUCTAJUIMYECKass  pPEIIETKa,
XMUMHUYECKUX peakiuil (OKUCIUTENbHO-
BOCCTaHOBUTEIBHBIE, 9K30-U

YIJIEBOJOPOABI,
a3oTcoaepKalme

OHOJIOTMYECKU  AKTUBHBIE

THUIIbBI




paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYLIECTBEHHBII

OpU3HAK WM OCHOBAaHUSA  JUIS
CpaBHEHHUs, KiIaccupukauud H
0000111eHNUS;

- OIpEAENATh LENIU AESITEIbHOCTH,
3aJaBaTh MapaMeTpbl U KPUTEpUU
UX JOCTUKEHUS,

- BBIBJIATH 3aKOHOMCPHOCTH U
IMPOTUBOPCUYUA B paCCMATPHUBACMBIX

SIBJIICHUSAX;
- BHOCHUTD KOPPEKTUBBI B
JIeSITEbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJbTATOB LENIM,
OLICHUBATh PUCKU  TOCIEICTBUI
JIesITeIbHOCTH;

- pa3BUBaTh KpEaTuBHOE
MBIIILJIEHUE npu peleHnu
YKU3HCHHBIX MPO0OJIeM

0)0a3oBble  HCCJEA0BATEIbCKHE
NeHCTBUA:

- BIIQJETh HaBBIKAMH  Y4eOHO-
HCCJIEI0BATENbCKOW U INPOEKTHOMN
JIesI TeIbHOCTH, HaBBIKAMU
paspenieHust mpoodjem;

- BBISIBJIATH MPUYUHHO-
CJIEJICTBEHHbIE CBA3U u
aKTyaJM3uPOBAThH 3a1a4y,
BBIJIBUTaTh TUIIOTE3y €€ pelIeHus,
HaxoJUTh apryMeHThI JUIS
JI0OKA3aTelIbCTBA CBOMX
yTBEPXKIEHUH, 3a/1aBaTh

napamMeTpsl U KPUTEPUH PELICHUS;

- aQHAJIM3UPOBATH IOJYYCHHBIE B
XOJl€ pelleHus 3aJ]aul pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATb
JIOCTOBEPHOCTb, ~ IPOTHO3UPOBATH

ux

HU3MCHCHHUC B HOBBIX YCJIOBHX;

- YMCTb ICPCHOCUTL 3HAHHUA B
MMO3HABATCIIbHYIO U HPAKTUYCCKYIO
obnacTu KUBHCACATCIIBHOCTH,

- YMCTb UHTCIPUPOBATH 3HAHUSA H3

SHJIOTEPMUYECKHE, PEAKIHUU HOHHOI'O
oOMeHa),  pacTBOp,  SJIEKTPOJMTHI,
HE3JICKTPOJMUTHI,  3JIEKTPOIUTHYECKAs
JIMCCOLIMAINS, OKHCITUTEIb,
BOCCTaHOBUTENb, CKOPOCTh XUMHY €CKOH
peakiy, XUMHYECKOE paBHOBECHE),
TEOPUHU U 3aKOHBI (TEOPHSI XUMHUYECKOTO
CTPOEHHsI OpraHMYecKHX BemecTs A.M.
BbytnepoBa, Teopust 31€KTPOIUTHY €CKOH
JUCCOLMAINK, TEePUOANYECKUM 3aKOH
JA.M. MenneneeBa, 3aKOH COXpaHEHUs

Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHI A3BIK XUMHH,
(akronornueckue CBEICHUS 0
CBOMCTBAaX, COCTaBe, IOJIyYEHUH U
6e3onacHoM UCIOJIb30BAHNUU
BayKHEHMIINX HEOPraHUYECKUX u

OpraHM4eCKuXx BCHICCTB B 6bITy nu
HpaKTPI‘IeCKOﬁ JCATCIIbHOCTHU YCJIOBCKA,

- YMETh XapaKTEepHbIE
MPU3HAKH U B3aUMOCBS3b H3YyYEHHBIX
TIOHSITUH, NPUMEHSTh
COOTBETCTBYIOIINAE TTOHSATHS npu
OMMCAaHUM  CTPOEHUSI U  CBOMCTB
HEOPraHMYECKUX W OPraHUYECKHX
BEILIECTB U UX MPEBPALICHUI; BBISBISATD
B3aMMOCBSI3b XMMHUYECKHX 3HAHHUU C
MOHATUSAMM U NIPEACTABICHUSIMU IPYTHX

BBISIBJIIATDH

CCTCCTBCHHOHAYYHBIX ITPEAMCTOB,

- YMeThb HCIIOJIb30BaTh HAWMCHOBAHHS
XUMHAYECKUX COETMHEHUH
MEXTYHAPOTHOTO CoOro3a
TEOPETUYECKON U TPUKJIATHON XUMHH U
TPUBUAJBbHBIC HA3BaHUS BaKHEHIIIMX
BEIIECTB (9TUJICH, AllETHJICH, TJIMIICPUH,
denon,  dopmanpaerun, — yKCcycHas
KHCIIOTa,  TJUIMH, yrapHbelid  Tas,
YIJICKUCIBIA Ta3, aMMHaK, TraiieHas
U3BECTh, HEralieHas HU3BECTh, IIUThHEBAs
colla W JIPYrux), COCTaBJIATH (OPMYIIbI
HEOPraHWYECKUX H  OPraHUYECKUX
BCIICCTB,  ypPaBHEHUS  XUMHYECKUX
peakiuid, OOBICHATH HMX  CMBICI,
TIOJITBEPXKIATh XapaKTepHbBIC
XUMHYECKUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMHU  IKCIIEPUMEHTAMH
U 3alUCAMHU YpPaBHEHHH XUMHUYECKUX




pa3HBIX MPEAMETHBIX 00JIaCTEH;
- BBUIBUTAaTh  HOBBIE  HJEH,
npesaraTh OpHUTHHAJIBHBIC

MOJXOAbl U PELICHUS,

- CHOC06HOCTB X UCIIOJIB30BaAHUSA B
MO3HABAaTEIbHOU U COLIMAIILHOMN
MPaKTUKE

peaKiui;

- yM CTb yCTaH ABJINBATH
HpI/IHaILJ'IC)KH OCThb HSyHGHHBIX
HeOpFaHI/I‘IeCKI/IX nu OpFaHI/ILI CCKUX

BCIICCTB K ONPCACICHHBIM KJIaCCaM H

rpymnmnam COCIMHEHHI,
XapaKkTepru30BaTh nx COCTaB i
BaXHEUIIME  CBOMCTBA;  OMNPENECISITh
BUIBI XUMHYECKUX CBsI3EH

(xoBasileHTHasl, NOHHAsI, METaJINYecKas,
BOJIOPOJIHAsA), THUIBI KPHUCTAJUINYECKUX
pEIIEeTOK BEIIeCTB; KJIAacCU(PUIIUPOBATH
XUMHUYECKUE PEAKLUU;

- chopmMupoBaTh MPEACTABICHUS: O
XUMHYECKOH COCTaBJISIONICH
€CTECTBEHHOHAYYHON KapTUHBI MHUpa,
poJii XUMUU B TIO3HAHUU SIBJICHUU
npUpoAbl, B (POPMUPOBAHUN MBILLICHHS

u KyJIbTYpBI JNYHOCTH, ee
(YHKIIMOHAJIbH O IPaMOTHOCTH,
HE0O0XO0AUMOIt s pelieHus

IPAaKTUYECKUX 3a7ad U IKOJOTHYECKH
000CHOBAHHOIO OTHOIIECHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CPEIIE;

- yMeTh TPOBOAWUTH PACUETHI IO
XUMHYECKUM (PopMyrnaM U ypaBHEHHSIM
XHUMHYECKUX peakuui C
UCIOJIb30BaHUEM (PU3NICCKUX BEITMYHUH,
XapaKTePU3yIOIINX BEII[ECTBA C
KOJIMYECTBEHHONH  CTOPOHBI:
o0beMa (HOpMajbHBIC YCJIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; HWCIIOIH30BAThH
CHCTEMHBIE XHMHYECKHE 3HAHUS JJIsI
NPUHATHAS PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CHTYAIMSX, CBS3aHHBIX C
BEILIECTBAMU M UX MPHUMEHECHHEM

MaccChl,

OK 02.
Hcnonb3oBaTth
COBpPEMEHHBIE
cpencTBa
MIOUCKA,
aHaIM3a u
UHTEpIIpEeTaln
U UHGOpMaLIUU
"
UH(POPMALIMOH

B o0JacTH 1EHHOCTH HAY4YHOTO
MO3HAHMNSA:

- c(hopMHPOBAHHOCTH
MHUPOBO33PEHHSI,

COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Da3BUTHS  HAyKH U
O0IIECTBEHHOM MPaKTHKH,
OCHOBaHHOI'0 Ha JUAJIore KYJbTYD,
CIIOCOOCTBYOTIETO OCO3HAHHUIO

- yME€Th IUIAHUPOBATh U BBINOJHATH
XUMUYECKUI SKCHEPUMEHT
(npeBpaleHus: OpraHUYECKUX BEIIECTB
MIPU HarpeBaHUM, MOJTYYECHHE STUIICHA U
M3yYEHUE €ro CBOMCTB, KaUECTBEHHbBIC

peakuMu Ha  aJbJIEruipl, Kpaxmal,
YKCYCHYIO  KHCJOTY;  J€HAaTypauus
OCMKOB TMpHU HAarpeBaHWM, IIBETHHIC

peaknuu OENKOB; MPOBOIUTH PEAKIIUU
MOHHOTO OOMEHa, OMNpeNeNsiTh Cpeay




HbIe
TEXHOJIOT U
UL
BBINOJTHEHUS
3aja4
npogeccruoHan
BHOU
JeSITeTbHOCTH

CBOETO MECTa B IOJIMKYJIbTYPHOM
MHpE;

- COBEPILEHCTBOBAHUE SI3BIKOBON M
YUTATEJIbCKOU KYJIBTYPBI KakK
CpPEACTBA B3aUMOJICHCTBUA MEXKIY
JIXOJAbMHU U ITIO3HAHUA MHPA;

- OCO3HaHUE IIEHHOCTH Hay4YHOU
JACATCIIBHOCTU, T'OTOBHOCTbD
OCYILECTBJISITH MPOEKTHYIO 5
UCCIIEZIOBATEIBbCKYIO JI€ATEIbHOCTD
HUHAUBUAYAJIBHO U B I'PYIIIIC;

OBianeHue YHUBEPCAIbHbIMH
y4eOHBIMU MO3HABaTEJbLHLIMHU
JAeHCTBUSAMU:

B)padoTa ¢ HH(pOpMaLHeii:

- BJAaACTb HAaBBbIKaMHW IIOJYYCHUA

uHpopMauu U3  HUCTOYHHUKOB
pa3HBIX THUIIOB, CaMOCTOSTEIBHO
OCYLIECTBJISATh  IOHWCK,  AaHaJH3,
CUCTEMATHU3ALINIO u
HMHTEPIIPETALUIO uH(popMaIuu
pa3iIuyHBIX  BUOOB U (opm
IIPEICTAaBIICHHUS;

- CO3JdaBaTb TCKCThbI B Pa3JIMYHBIX
dbopMaTtax ¢ ydeToM Ha3HAYCHHS

uH(popMaIuu u () (S:10)71
ayJUTOPUH, BbIOMpast
ONTUMAJIBHYIO bopmy

MNpEACTABJIICHUA U BU3YyaJIU3allun;

- OUEHHUBAThb  JOCTOBEPHOCTb,
JETUTUMHOCTh MHpOpMalUH, €€
COOTBETCTBHUE IIPaBOBBIM U

MOPAJIbHO-9THYCCKHUM HOpMaM;

- HCIIOJIb30BATh cpeacTBa
HH(OPMAITHOHHBIX u
KOMMYHHUKAIITMOHHBIX TEXHOJIOTUH B
peIICHUA KOI'HUTUBHBIX,
KOMMYHHKAaTUBHBIX )41
OpraHu3alMOHHbIX 3a1a4 C
co0Jr0IeHnEM TpeboBaHMi
SProHOMHUKH, TCXHUKU
0e30macHOCTH, TUTHEHEI,

pecypcocOepexenus, MpPaBOBBIX U

OTHYCCKUX HOPpM, HOPM

BOJIHBIX  PAacCTBOPOB, KadyeCTBEHHBIC
peakuuu Ha cynbdar-, KapOoOHAT- H
XJIOPU/-AaHHOHBI, HA KaTHOH aMMOHWUS;
pelaTh SKCIepruMeHTalIbHBIEC 3a4a49H 110
temam "Metamibl" u "Hemeramibl") B
COOTBETCTBHHM C MPAaBWIAMU TEXHUKH

0e30MacHOCTH TpH  OOpalleHHH  C
BEILIECTBAMHU 5 1a00paTOPHBIM
000pyI0BaHUEM; MPEICTABIIATh
PE3yJIbTAaThI XUMHUYECKOI'O
JKCIIEpUMEHTa B (QopMe  3amucH

YPaBHEHMI COOTBETCTBYIOIMX PEAKIUN
U (GopMynaupoBaTh BHIBOJBI HAa OCHOBE
9TUX PE3YJIbTATOB;

- YMCTb AaHAJIM3UPOBATH XUMHUYCCKYIO
UHPOPMAIHIO, MOITY4aeMyl0 U3 Pa3HbIX
VCTOYHUKOB (cpencts MaccoBOHI
uHpopmanuy, cerb HMHTepHer u

ApyTHUe);

- BIaJeTh OCHOBHBIMH  METOJaMU
HAy4YHOTO  TIO3HAHUS  BEIIECTB U
XUMHYECKUX sIBICHUN (HaONIo/meHue,
U3MEpeHue, HKCIEPUMEHT,
MOJIETUPOBAHUE);

- yMeTh TPOBOAWUTH PACUETHI IO
XUMHYECKUM (PopMyrnaM U ypaBHEHHSIM
XHUMHYECKUX peakuui C
UCIOJIb30BaHUEM (PU3NICCKUX BEITMYHUH,
XapaKTePU3yIOIINX BEII[ECTBA C
KOJIMYECTBEHHONH  CTOPOHBI:
o0beMa (HOpMajbHBIC YCJIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; WCIIOJIH30BAThH
CHCTEMHBIE XHMHYECKHE 3HAHUS JJIsI
NPUHATHAS PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CHTYAIMSX, CBS3aHHBIX C
BEILIECTBAMU M UX MPHUMEHECHHEM

Macchl,




nH(pOpMaIIMOHHON 0€30TaCHOCTH;

- BJIaJIeTh HaBBIKAMU
pacro3HaBaHMs U 3aLIUTHI
uH(popManuu, HHGOpMaLHOHHON
0€30I1aCHOCTH JINYHOCTH

OK 04.
DddexTrBHO
B3aMMOJICHCTB
OBaTh U
paboTath B
KOJUICKTUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOpPa3BHUTHUIO,

CaMOCTOSITEIbHOCTH u
CaMOOIPENIENICHHUIO;

-OBJIaJICHUE HaBBIKAMH  Y4eOHO-
HCCIIEI0BATEIIbCKON, MPOEKTHOU M
COLIMAJIbHOM IeSITEIbHOCTH;
Ogaanenue YHUBEPCAJIbHbIMHU
KOMMYHHUKATUBHBIMH
JeHCTBUAMU:

0)coBMeCTHA AeATEILHOCTD.

-  IIOHMMaTb M  HCIOJBL30BaTh
NPEeMMYIIECTBA  KOMAaH]IHOU u
WHUBHIyaJIbHON PabOThI;

- NpUHUMATh LEJIM COBMECTHOMH
JIeATeIbHOCTH, OPraHU30BBIBATh U
KOOpAAMHUPOBATh JEHCTBUS MO €€
JOCTHKEHHMIO:  COCTaBJIATh  IUIaH
JIEUCTBUM, paclpenessiTb poiau C
y4eTOM  MHEHUH  Y4aCTHUKOB
00CyX/1aTh pe3yNbTaThI
COBMECTHOM paboThI;

- KOOPJIWHUPOBATH W BHIMOIHSITH
paboTy B YCIOBUAX pEasbHOIO,

BUPTYaJIbHOI'O U
KOMOWHHUPOBAHHOI'O
B3aHMOCHCTBHSI,

- OCYLIECTBJIATb  IIO3UTUBHOE
CTpaTernyeckoe  IOBEIEHUE B

Pa3JIMYHBIX CUTYAIUsX, MPOSBIISATH
TBOPYECTBO U BOOOpakeHHUE, OBITH
WHUIIMATUBHBIM

OBilaieHHe  YHHBePCAJIbHBIMH
pPeryJIAiTUBHbIMH AeHCTBUSIMH:

r)NpUHSITHE ce0st W

JIOeH:

APYrux

- IPUHUMATh MOTUBBI U apryMEHTHI
Jpyrux JIOJEW IIpU  aHaIu3e

- yME€Th IUIAHUPOBATh M BBHINOJHATH
XUMUYECKUU 3KCIEPUMEHT
(mpeBparmieHuss OpraHUYECKUX BEIICCTB
MIpU HarpeBaHUM, TOJTYYECHHUE STUIICHA U
W3YYEHUE €ro CBOMCTB, KAYECTBEHHBIE

peakiy Ha aJpAETHAbI, Kpaxmall,
YKCYCHYIO  KHUCJIOTY;  JeHaTypaunus
OEIKOB INpU HArpeBaHUU, LIBETHBIE

peakuuu OENKOB; MPOBOAUTH PEAKIIUH
MOHHOTrO OOMEHa, OmpenessiTh Cpemay
BOAHBIX  PAacTBOPOB, KauyeCTBEHHBIC
peakuuu Ha cynbdar-, KapOOHAT- H
XJIOPU/I-aHUOHBI, Ha KAaTHUOH aMMOHWUS;
pelmaTh YKCIEPUMEHTAJIbHBIE 33/1a4H 10
temam "Metaiel" u "Hemeramisl") B
COOTBETCTBUM C HPaBUJIAMH TEXHUKH

Oe3omacHOCTH MpU  OOpallleHUH C
BELIECTBAMU u 1a00paTOPHBIM
000pyIOBaHUEM; MPEICTaBIAThH
pe3yIbTaThl XUMHUYECKOT0
JKcIepuMeHTa B (opme  3amucH

YPaBHEHMI COOTBETCTBYIOIIUX PEAKIUN
¥ (OpPMYIHPOBATH BHIBOJBI HA OCHOBE
9TUX PE3yJIbTATOB
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pe3yJIbTaTOB JEATEIbHOCTH;

- IpHU3HABaTh CBOE IPABO M IPABO
JIPYTUX JIF0JIel Ha OIIMOKH;

- pa3BUBATh CIOCOOHOCTh
IMOHHUMATb MHUP C MO3UIHUU APYT'OI'O
YeTI0BEKa;

OK 07.
CopeiicTBOBaT
b COXPaHECHHUIO
OKpY KaroIen
Cpemsl,
pecypcocbepe
KEHHIO,
MPUMEHSITh
3HaHUA 00
W3MEHEHUU
KIIMaTa,
MIPUHLIUTIBI
OepeXKITMBOTO
IIPOM3BOJICTBA,
3¢ (HEKTUBHO
JIENCTBOBAThH B
Ype3BbIYATHBIX
CHUTYaIUsIX

B 00J1acTH 2K0JI0TrHY€ECKOr0
BOCIIUTAHUA:

- c(hopMHPOBAHHOCTH
9KOJIOTUY ECKON KYJbTYpHI,
IIOHUMAHUE BIMSHUSA COLMAIBHO-
DKOHOMHYECKUX  IIPOLECCOB  HA
COCTOsIHUE I PUPOJHOU u
COLMAJIBHOM  Cpelbl, OCO3HAHUE
r7100aJIbHOTO XapakTepa

9KOJIOTHYECKUX POOIeM;

- IUJTAHUPOBAHUE M OCYLIECTBJICHHE
JIEUCTBUI B OKPYXKaKOIIEH cpese Ha
OCHOBE 3HaHUS 1€ YCTOMUYHUBOTO
pPa3BUTHS YEJIOBEUECTBA;

aKTUBHOE HEIpPHUATUE JIEWCTBUH,
MPUHOCAIINX Bpel OKpYKarouen
cpexne;

- yMEHHue MIPOTHO3UPOBATH
HeOIaronpusaTHbIE HKOJIOTUYECKUE
MIOCJIEACTBUS  IPEANPUHUMAEMBIX

JIENCTBUMN, IPEIOTBpALIATh UX;

- pacliupCHUcC OIIbITAa
JACATCIIBHOCTHU JKOJIOTHYECKON
HaIIPpaBJICHHOCTH,

- OBJIQJICHHE HaBbIKAMHU y4eOHO-
HCCJIEI0BATENBCKOM, IPOEKTHON U
COIIMAJIbHOM JIeITCIbHOCTH;

- chopmMupoBaTh MPEACTABICHUSA: O
XUMHYECKOU COCTaBJISIOIICH
€CTECTBEHHOHAYYHON KapTHUHBI MUpAa,
PO  XMMHUHU B TIO3HAHUM SIBJICHUU
IPUPOBI, B POPMHUPOBAHNYU MBITILICHHSI

" KyJIbTYpBI JUYHOCTH, ee
(byHKIM OHATIBHON IPaMOTHOCTH,
HE0O0X0AUMOI s pelieHus

MPaKTUYECKUX 33a7ad U SKOJOTHYECKH
00OCHOBAaHHOTO OTHOIIECHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM cpere;

- yMeTb cobmoaaTh IpaBuia
JKOJIOTMYECKU 1eaecoo0pa3Horo
HOBEJEHUS B OBITY U  TPYLOBOH

ACATCIIBHOCTU B HCIIIX COXpPaHCHHA

CBOEr0 3J0POBbS M  OKpYXKarolleu
MPUPOTHON cpenbl; YUYUTHIBATH
OIIACHOCTh BO3JCHUCTBUS Ha JKHBBIC
OpTraHu3Mbl OMNPEICIICHHBIX BEIECTB,
TTOHUMas CMBICIT IMoKa3aTelnst
MpeAEIbHON JIOITY CTUMOU
KOHIICHTpaIl1

B pamkax nporpaMMbl y4eOHOW AMCIUIUTMHBI 00YYaIOIIMMUCS OCBAaUBAIOTCSl JIMYHOCTHBIE
(JIP), metanpenmernsie (MP) pesynbTaThl B coorBeTcTBUU ¢ TpeboBaHusimu ®I'OC cpennero
o01mrero oopa3oBaHusI:

Koawbl
pe3ybTaTOB

HJIaHPIpyeMI)Ie PE3yabTaThl OCBOCHUA JTUCHUIIJIMHBI BKIIOYAI0T
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JIP 01

Poccuiickyto TrpakJaHCKYI0 HJIEHTUYHOCTb, HATPUOTU3M, YBAXKEHUE K
CBOEMY

Hapoay, YyBCTBA OTBETCTBEHHOCTH mnepen PoauHON, ropaocTu 3a CBOU
Kpaii, cBoto PoauHy, mpolioe U HacTosLee MHOMOHAIIMOHAILHOTO Hapoaa
Poccuu, yBaskeHne rocy1apcTBEHHBIX CHMBOJIOB (Tep0, duiar, TUMH)

JIP 02

Fpamz[aHCKy}o INO3UIINKD KaK AaKTHUBHOI'O HW OTBETCTBCHHOI'O YJICHA
pOCCUICKOro 00IIeCTBa, OCO3HAIONIETO CBOM KOHCTHTYIIMOHHBIE TIpaBa H
00s3aHHOCTH, YBAXAIOIIETO 3aKOH M TIPaBOIOPSIAOK, 00JaJaroIIero
YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO IPHHHUMAIOIIETO
TpaAUIMOHHBIC HALIMOHAJILHBIC U O6H.[C‘ICJIOBG‘-ICCKI/IC TYMaHHUCTUYCCKUC U
JACMOKPATHUYCCKHUEC ICHHOCTH

JIP 04

CchopMupOBaHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKd M OOLIECTBEHHON NPAKTUKH, OCHOBAaHHOTO Ha
IUanore KyJiabTyp, a TakKe pasIu4HbIX (OpM OOIIECTBEHHOIO CO3HAHUS,
OCO3HAaHME CBOETO MECTa B IOJIUKYJIbTYPHOM MUPE

JIP 05

ChopMupoBaHHOCTH OCHOB  CaMOpPa3BUTHUS U  CAMOBOCIHMTAHHUS B
COOTBETCTBUM C  OOIICYETOBEYECKUMHU I[ICHHOCTIMH U  HUJeaaMu
I'Pa)/1aHCKOT0 00I1eCTBA; TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITENIbHOM,
TBOPYECKOM U OTBETCTBEHHOM J1€ATEIbHOCTH

JIP 06

TonepaHTHOE CO3HaHWE W TIOBEJACHHE B TOJUKYJIbTYPHOM MHUpE,
TOTOBHOCTh M CIIOCOOHOCTh BECTH JAHAJIOT C APYTHMH JIIOJAbMH, JOCTUTATh B
HEM B3aMMOIOHMMAHHS, HAXOAUTh OOIIME LETM M COTPYAHHYATH JJIS UX
JIOCTH)KCHHSI, CIIOCOOHOCTh IPOTUBOCTOSATH HJICOJOTHH 3KCTPEMH3MA,
HallMOHAJIN3Ma, KCeHo()OoOWHM, JAUCKPUMHUHAIMA 1O  COIMAIIbHBIM,
pPEUTHO3HBIM,  pPAacOBBIM, HAIMOHAJIBHBIM TpU3HAKAaM MW JPYTUM
HETaTUBHBLIM COLIMAIILHBIM SIBJIEHUSIM

JIP 07

HaBbIku coTpyaHudecTBa CO CBEPCTHHKAMM, JIE€ThbMH MIIQJIIEr0 BO3pacTa,
B3pOCJIBIMA B 00pa3oBaTeIbHOW, OOLIECTBEHHO II0JIE3HOH, yueOHO-
HCCIIEZIOBATEIbCKOM, TPOEKTHON U JPYTUX BUIAX AITeIbHOCTU

JIP 08

HpaBCTBeHHOC CO3HAHHUC nu IIOBCACHUC Ha OCHOBC YCBOCHUA
06]1.[6‘-1 €JIOBEUECKHUX LIEHHOCTEH

JIP 09

['oToBHOCT, ¥  CIIOCOOHOCTH K  OOpa3oBaHWIO, B TOM  YHUCIE
caMO00Opa30BaHMIO, HA TMPOTSHKEHWH BCEH  KHU3HHM;, CO3HATEIbHOE
OTHOIIICHUE K HEMPEPHIBHOMY O00pa30BaHUIO KaK YCIIOBUIO YCIICIITHOW
npodeccCoHaNBLHON M O0IIECTBEHHOM eI TEIIbHOCTH

JIP 10

DcTeTuyecKoe OTHOLIEHHE K MHUPY, BKJIOYasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, OOIECTBEHHBIX OTHOLICHUN

JIP 11

[Ipunatue u peanus3alnuio LEHHOCTEH 370poBOro M Oe3omacHoro obpasa
JKHU3HU, HOTpe6HOCTI/I B (1)I/ISI/I‘ICCKOM CaMOCOBCPIICHCTBOBAHUH, 3aHATUAX
CHOpTI/IBHO-OBI[OpOBPITCHLHOfI ACATCIIBHOCTBIO, HCIIPUATUC BpECOHBIX
MPUBBIYCK: KYPCHUA, YHOTpe6JIeHI/I$I aJIKOroJisi, HApKOTHKOB

JIP 12

bepexxHOe, OTBETCTBEHHOE U KOMITETEHTHOE OTHOLICHHE K (H3MUECKOMY U
IICUXOJIOTUYECKOMY 370pOBbIO, KaK COOCTBEHHOMY, TaK M APYTHUX JIOAEH,
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YMCHHUEC OKa3bIBATh NIEPBYIO ITOMOIIb

JIP 13

Oco3naHHBIN BBIOOp Oynymied mpodeccuu U BO3MOXKHOCTEH pealin3aiiu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHUE K MpodeccroHaNbHOM
NEATENIbHOCTH KAaK BO3MOXHOCTH y4yacTusi B  DPELICHUH JIHMYHBIX,
OOIECTBEHHBIX, T'OCYJaPCTBEHHBIX, O0IEHAIIMOHATIBHBIX TPOOIeM

JIP 14

ChopMHUpOBAaHHOCTh IKOJOTMYECKOTO MBIIIICHHS, TTOHUMAHUS BIHSHUS
COIMAJIbHO-DKOHOMUYECKHX IMPOIECCOB HA COCTOSHUE MPUPOTHON U
COI[MAJbHON  Cpebl; MPHOOpETEHHE OIbITa SKOJIOr0-HalpaBICHHOM
JESITETbHOCTH

JIP 15

OTBETCTBEHHOE OTHOLICHHE K CO3JaHHUIO CEMbH Ha OCHOBE OCO3HAHHOIO
MIPUHATHS LEHHOCTEN CEMEMHON KU3HU

MP 01

VYMeHne caMOCTOSTEIBHO onpeAcCIATh LEIU ACATCIBHOCTU U COCTABJIATH
IIaHblI ACATCIIBHOCTHU, CaMOCTOATCIIbHO OCYIICCTBJIATL, KOHTPOJIHUPOBATH H
KOPPCKTUPOBATL ACATCIIBHOCTL, HCIOJB30BATH BCC BO3MOXHLIC PECYPCHI
A JOCTHIXKCHUA IIOCTaBJICHHBIX I_IGJICI\/’I u peajinsanuu IIJIaHOB
JACATCIbHOCTH, BBI6I/IpaTB YCIICHIHBIC CTPATCIUU B PA3JIMYHBIX CUTYAlUAX

MP 02

VYMeHue MNpOayKTHMBHO OOLIATHCS M B3aUMOJIEHCTBOBAaTH B IpOIECCE
COBMECTHOM J€SATEIbHOCTH, YYHUTHIBATh IMO3MLMM JPYTUX YYaCTHUKOB
NesTeIbHOCTH, 3PPEKTUBHO pa3periaTth KOHQIUKTHI

MP 03

Bnanenue HaBblKaMM IO3HABaTENbHOW, Y4eOHO-MCCIIEAOBATEIbCKOM U
IPOEKTHOM JEeATENbHOCTH, HaBBIKAMU pa3pellieHus MpobJieM; CliocOOHOCTh
u T'OTOBHOCTH K CaMOCTOATCIIBHOMY  IIOHMCKY MCTOJAOB peuicHuA
MNPaKTHYCCKUX 3aaa4, IPUMCHCHUIO pa3JIMYHbIX MCTOJ0B ITO3HAHUS

MP 05

VYMmenue HCII0JIb30BaTh CpeacTBa MH(OPMALIMOHHBIX u
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMH B  pEIIeHUHM  KOTHUTHUBHBIX,
KOMMYHHUKATUBHBIX ¥  OpraHM3allMOHHBIX 3a7ad C  COOJIOJACHHEM
TpeOOBaHUN  HPrOHOMHUKH,  TEXHHKM  O€30MacHOCTH,  T'HTUEHBI,
pecypcocOepexeHHsl,  MPaBOBBIX M JTHYECKUX  HOPM,  HOpPM
MH(pOPMaAILIMOHHON 6€3011acCHOCTH

MP 06

YmMmenne OmpeAc/IATh Ha3HAUCHUC U (pYHKL[I/H/I Ppa3JIMYHbIX COLHAJBHBIX
HHCTUTYTOB

MP 07

Ymenne CaMOCTOATCIIBHO O CHUBATh u IMPUHUMATDh peuicHus,
OIIpCACIIAOMME CTPATCrMIO MOBCACHHUA, C YUYCTOM TI'paXIJaHCKUX H
HPaBCTBCHHBLIX I1 €HHOCTCH

MP 09

Bnanenue HaBplkaMM [O3HaBaTeIbHOM pedieKkcuu Kak OCO3HaHUSA
COBEPILIAEMBIX JIEUCTBUN U MBICIUTEIbHBIX IIPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMi, I'PaHUL] CBOEr0 3HAHUS U HE3HAHMS, HOBBIX IO3HABATEJIbHBIX
3a]a4 U CPEACTB UX JTOCTHKEHUS

1.4.

nporpamMmmsl B padodeit nporpamme Y /[: He npeaycMOTpeEHO.

Hcnonb3oBanue 4YacoB BapHMAaTHMBHOM 4YacTH  00pa3oBaTe/IbLHOM
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1.5. Kosu4yecTBO 4YacoB Ha OCBOeHHe padoyeid mnporpaMmbl Yy4eOHOM
AUCHUIIHHBI:

o0muii 00beM Harpy3ku oOydarormierocs - 72 Jaca,

camocrosTenpHas padora — 0 gacos.

2. CTPYKTYPA M COIEPXKAHHUE YUEBHOM JUCHUILJIUHBI

2.1. O0bem y4eOHOM JMCHUIIMHBI U BUBI Y4eOHOH padoThl
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Buj yyeOHoO#M padoThI Koauuecmeo
yacoe

O6m1as yueOHast Harpy3Ka (Bcero) 72
yueOHasi Harpy3Ka BO B3aMMO/JICHCTBUU C MpernoaaBaTeieM 72
(Bcero)
B TOM YHCJIE:
TEOPETHUYECKOE 00yUeHUE 32
B (hopMe MpaKTHUECKOU MTOATOTOBKH 0
nabopaTopHbie pabOTHI 10
MPaKTUYECKUE 3aHATHUS 30
CamocrosTtenbHas pabora o0ydaronierocs (BCero) 0
IIpomesicymounas ammecmayus 8 Gopme KOMMNJIEKCHO20

ouggepenyuposanroco 3auema 60 2 cemecmpe
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2.2. TemaTu4ecKkuii IUIaH U ColepPKaHUe Y4eOHON TUMCHUIINHBI « X UMHUA»

HaumeHoBaHue pa3iesioB U TeM Conep:xanue yaeOHOro Mmarepuajia (0CHOBHOE U NPO(eCcCHOHATBHO- Oo0bem OcBanBaemMbl
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKUE 3aAHATHUS, IPUKJIATHOM 4acoB € 3JIeMEeHThI
MOAYJb KOMIIeTeHII Ui
1 2 3 4
Pa3znen 1. OcHOBBI CTPOEHMS BelleCTBA 4T/411/-J1/-K
Tema 1.1. OcHoBHoOE co/iepKaHue 4 OK 01, JIP 01,
. JIP 04, JIP 05,
Iepuoaunyeckuii 3akon u Tadauua J[.A.
MeHnaeeeBa TeopeTruueckoe o0yueHue 2 JIP 06, JIP 07,
JIP 08, MP 01,
ITepuonuyeckas cucrema xumuueckux 3snemenToB /.M. MeHnieneena. gﬂp 02, (1;/éP
®uznueckuil cmbici [lepuoguueckoro 3akona /.M. Menpaeneesa. MI;12)47P MI’)
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XUMHUECKUX JIEMEHTOB, 00pa3yeMbIX MU 08 MP’ 09
MIPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBHUH C MOJOKEHUEM XUMUYECKOT 0 ’
anemenTa B [lepuonnueckoit cucreme. MUpOBO33pEHUECKOE U HAYUHOE 3HAYEHUE
[Tepuognueckoro 3akona J[.1. Menneneesa. [Iporuossl /.. Menneneena.
OTKpBITHE HOBBIX XUMUUYECKHUX DJIEMEHTOB.
IMpakTHyeckue 3aHATHUSI 2

[Tpaktnueckas pabota Nel: «XapakTepucTHKa 3JIEMEHTA 110 €ro MOJI0XKEHUIO B
tabauue [1. 1. MenaeneeBay.

Pewienune npakTMKO-OpHUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUI HA
XapaKTepU3aIuio XUMUYECKUX IJIEMEHTOB « MeTammueckue / HeMeTalTndecKue
CBOMCTBA, 3JIEKTPOOTPULIATEIHBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBHUU C
UX DJIEKTPOHHBIM CTPOEHUEM U IOJIOKEHUEM B I1EPUOJUYECKON CUCTEME
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xumuaeckux 3nemerToB .M. Mennencepay

Tema 1.2.

CTpoeHne aTOMOB XUMH4YECKHX
3J1EMEHTOB M NPUPO/a XHMHUYECKOH
CBSA3U

OcHoBHoOe coiepxkaHue

TeopeaneCKoe oﬁyqe}me

CoBpemeHHas Mozienb CTpoeHus: aToMa. CUMBOJIMYECKUH SI3bIK XUMUU.
XUMHUYECKUH 371eMEHT. DJIeKTpOHHas KoHpUrypauus atoMa. Knaccuduxanus
XUMHUYECKUX IJIEMEHTOB (S-, P-, 0-311eMeHThI). BajeHTHBIC 3JIEKTPOHBI.
BanenTHOCTB. D€KTpOHHAS IPUPO/Ia XUMUYECKOMN CBS3H.
DNeKTPOOTPULIATENILHOCTb. BH/bl XMMHUECKO CBSI3U (KOBaJe€HTHAs, HOHHA,
MeTaJTn4YecKasi, BOJOPOAHAs) U CIIOCOOBI €€ 00pa3oBaHUs

IIpakTHyeckue 3aHATHUSA

[Ipaktnueckas pabora Ne2: «CocraBiaeHHE JJIEKTPOHHBIX KOH(UTrypanui
aTOMOBY

Pemenune 3amaHmii Ha HCIIOJNB30BAaHME XHWMHUUYCCKOM CHMBOJIMKHM M Ha3BaHWH
COCIMHEHUM N0 HOMEHKIATYpE MEXKIYHApPOJHOIO COK3a TEOPETUYECKON U
MPUKJIAIHOW XUMUU M TPUBHUAJBHBIX HAa3BaHWUU /Ui COCTABJICHHS XHMHYECKHX
($bopMyJ1 IBYXaTOMHBIX COCAUHEHUH (OKCHJIOB, CYJb(HI0B, THAPUIAOB U T.II.) U
JIPYTUX HEOPraHUYECKUX COSAMHEHHUI OT/IEIbHBIX KJIACCOB.

HpaKTquCKI/Ie 3aaHUA Ha YCTAHOBJICHHUEC CBA3U MCXKIY CTPOCHUEM aTOMOB
XUMHUUYCCKUX IJICMCHTOB U ICPUOJUYCCKHUM U3MCHCHHUECM CBOMCTB XUMHUYECKHUX

OK 01, OK
02, JIP 01, JIP
04, JIP 05, JIP
06, JIP 07, JIP

08, MP 01,

MP 02, MP

04, MP 06,

MP 07, MP

08, MP 09
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3JIEMEHTOB U UX COEJMHEHUN B COOTBETCTBUU C nmosioxkeHueMm Ilepuoanueckoit
CHUCTEMEI.

Pa3nen 2. XumMnueckue peakuuu

4T/411/2J1/-K

Tema 2.1. Tunbl XMMHYECKUX peaKIU

OcHoBHoOe coaepskaHue

TeopeaneCRoe oﬁyqe}me

Knaccuukanus u THUIIbI XUMUUYECKHX PeaKUil ¢ yyacTHeM HeOpraHUYEeCKUX
BeniecTB. CocTaBieHUE ypaBHEHUHN peaKUMi COeIMHEHUs, pa3IoKeHUs,
3aMellleHHsl, OOMEHa, B T.4. PEaKIUi TOpEeHHsI, OKUCIEHHS -BOCCTaH OBJICHUSL.

YPaBHCHI/I}I OKHCIJIeHUA-BOCcCTaHOBIIEHUS. CTeneHb okucieHusa. OKUCINTENb U
BoccTaHOBUTENb. COCTaBJICHHE U YpPaBHUBAHHUEC OKHUCIMTCIIbHO-
BOCCTaAaHOBUTCIIbHBIX peaKuHﬁ MCTOAOM 3JICKTPOHHOI'O Oananca. OKHCIUTEIBHO-
BOCCTAHOBHTCIIbHBIC PECAKIIUHN B IIPUPOAC, IPOU3BOJACTBCHHLBIX IIPOLCCCAX U
KUBHEACATCIIbHOCTU OPraHu3MoOB

IIpakTU4yeckue 3aHATHSA

[TpakTuueckas pabora Ne 3 «Pemienue 3a7a4 U ypaBHEHUH MO HEOPraHUYECKUM
COEITUH CHUSM).

KomunyectBennrvle orHomenuda B XuMuUU. OCHOBHBIE KOJIWYECTBEHHBIC 3aKOHEI B
XMMHUHU WU pacdCThbl IO YPaBHCHUAM XHMUYCCKUX pCaKHHf/'I. Moib kak CAnHHNIIa
KOJIMYeCTBa BemiecTBa. MomnspHast Macca. 3aKOHbI COXpaHEHHSI MAcChl U DHEPTHH.
3akoH ABoraapo. MossipHblii 00beM ra3oB. OTHOCHTENIbHAsI TJIOTHOCTH T'a30B.
Pacuernsr mo YpPaBHCHUAM XUMHYCCKUX peaKuHﬁ C HCIIOJIBb30BAaHHEM MACCHhI,
o0bemMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEI[ECTBA

OK 01, JIP 01,
JIP 04, JIP 05,
JIP 06, JIP 07,
JIP 08, MP 01,
MP 02, MP
04, MP 06,
MP 07, MP
08, MP 09
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Tema 2.2. DiieKTpoIUTHYECKas OcHoBHOe coiepxkaHue 6 OK 01, OK
JUCCOUANUA U MOHHBLIA 00MEeH 04, JIP 01, JIP
Teopernueckoe odydeHne 04, JIP 05, JIP
06, JIP 07, JIP
Teopus NEKTPOIUTHIECKOU JUCCOLMALUH. HoHnsI. DJIEKTPOJNTHI, 2 08, MP 01,
HEDJIEKTPOJUTHI. Peakimu nMoHHOro oOMeHa. CocTaBieHHE PEAKIUi HOHHOIO MP 02, MP
oOMeHa MyTeM COCTaBJICHUS UX IMOJHBIX M COKPAIICHHBIX MOHHBIX YPaBHEHUH. 04, MP 06,
KucnotHo-ocHOBHBIE peakinu. 3aJaHus HAa COCTABJICHUE HOHHBIX PEaKIIHii MP 07, MP
08, MP 09
JlaGopaTopHble 3aHATHSA
JlabopaTtopnas paborta Ne 1: «Peakiiuu noHHOr0 OOMEHay.
2
HccnenoBanue THIIOB (11O COCTABY U KOJIMYECTBY MCXOIHBIX U 00Pa3yOLIMXCS
BEIIECTB) U MPU3HAKOB XMMHUYECKHUX peakuuii. [IpoBenenue peakiuii HOHHOTO
oOMeHa, onpeeNeHne Cpeabl BOAHBIX PACTBOPOB.
IMpakTHyeckune 3aHATUA
ITpakTueckas padbota Ne 4: «PemieHne HOHHBIX ypaBHEHUI» 2
3asaHus Ha COCTAaBJIEHU € MOHHBIX PEaKIUM
Pasnean 3. CTpoeHne 1 CBOHCTBA HEOPraHUYECKUX BellecTB 4T/811/2J1/2K
Tema 3.1. Knaccuduxamus, OcHoBHoOE co/iepKaHue 6 OK 01, OK
HOMEHKJIATypa M CTPOEeHHe 02, JIP 01, JIP
HEOPraHu4YeCKMX BelecTs Teopernyeckoe oGydeHne 4 04, JIP 05, JIP
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Knaccudukanus Heoprannyeckux BeniecTs. [IpocThie U C10XKHBIE BEIIECTBA.
B3anMocBs3b HeOpraHU4ecKux BEUIeCTB. ATperaTHble COCTOSIHUS BEIIECTBA.
Kpucrammueckue u amopdHbie BemecTBa. TUTBI KPHCTAIUTMYECKUX PEIIETOK
(aTomHast, MOJIEKYJIsIpHAs, HOHHAs, MeTaJlJIMuecKas). 3aBUCUMOCTh (PU3HMUECKHUX
CBOMCTB BEILIECTBA OT TUIA KPUCTAIITMYECKOMN pelIeTKH. 3aBUCUMOCTh
XUMUYECKON aKTUBHOCTHU BEIIECTB OT BHUJIa XUMHUUYECKOM CBSI3U U THIA
KpUCTa/UIMYecKo pemeTku. [Ipuunnabl MHOT00Opa3us BeriectB. OCHOBHBIC
KJIACCHI CJIOXKHBIX BEHIECTB (OKCH/IbI, THIPOKCHUIBI, KUCIOTHI, COH). B3auMocBs3b
HEOPraHWYECKHX BEUIECTB.

IIpakTU4yeckue 3aHATHS

[TpakTuueckas paborta Ne 5: «Pemienue 3aja4 Ha OCyIIECTBICHUE I'€HETUUECKON
CBA3HU MCKAY OCHOBHBIMH KJIaCCaMU HEOPTraHUYCCKUX COGHHHCHHﬁ)).

Homenknatypa HeopraHMuecKHX BEIIeCTB: Ha3BaHUE BEIIECTBA UCXOS U3 UX
XUMHUYECKON OPMYIIBI UM COCTABICHNE XUMUYECKON (OPMYJIIBI UCXOIS U3
Ha3BaHus BeulecTBa o MexayHapoaHoit (MIOITAK) wim TpuBnanbHON
HOMEHKJIaType.

HpaKTI/I‘leCKaﬂ pa60Ta Ne 6: «Pemienue 3aJ1a4 Ha OCYIICCTBJICHHUC T€HETUYECKOM
CBA3U MCKAY OCHOBHBIMH KJIaCCaMU HECOPTraHUYCCKUX COCHHHCHHﬁ)).

Homenknatypa HeOpraHMueCcKHX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOIS U3 UX
XUMHUYECKON (POPMYJIBI UM COCTABIEHUE XUMHUUECKOU (DOPMYIIBI UCXOS U3
Ha3BaHus BemlecTBa o MmexayHapoanoit (MIOITAK) unu tpuBuansHoi
HOMEHKJIAType.

[Ipaktuueckas padora Ne 7: «Penienne npakTHU€CKUX 3a1aHU 11O
KIlacCH (pUKAIUU, HOMEHKJIATYPE U XUMUYECKUM (POpMyliaM HEOPTaHUIECKUX

06, JIP 07, JIP
08, MP 01,
MP 02, MP
04, MP 06,
MP 07, MP
08, MP 09
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BCIICCTB pPa3JIMYHBIX KJIACCOB».

Pemienne mnpakTHYeCcKMX 3aJaHUi 1O Kiaccu(UKalMy, HOMEHKJIAType W
XUMHUYECKUM  (OopMyJilaM HEOPraHMYEeCKHX BEIIECTB PpA3IUYHBIX KJACCOB
(yrapHslii Ta3, yrieKkucislii Ta3, aMMHUakK, ralieHasl U3BeCThb, HEralleHasl U3BECTb,
NIUThEBAsl COJA W JAPYTHX): HA3blBaThb M COCTAaBJIATH (OPMYJIBI XUMHUYECKHX
BEIIECTB, ONPEACIATh IPUHAMIECKHOCTD K KJIACCY.

HcTounukn XuMu4eckoi nHpopmanuu (cpeacTB MaccoBoil nHdopmanuu, ceTb
Wntepuer u npyrue). [lonck nudopmannu no Ha3BaHUAM, UAEHTU(DUKATOPAM,
CTPYKTYPHBIM (hopMyinam

Tema 3.2. ®u3nKo-XUMHYECKHE CBOIicTBa| OCHOBHOE coJep:KaHue OK 01, OK
HEOPraHMYeCKUX BellecTB 02, JIP 01, JIP
TeopeTnueckoe o6yueHue 04, JIP 05, JIP
06, JIP 07, JIP
Metamasl. O6mue (u3Mdeckhe W XUMHYECKHE CBOiCTBA MeTamnoB. CrocoObl 08, MP 01,
HOJTydeHus. 3HAaUEHHE METAJIOB M HEMETAILIOB B IIPUPOJIE U KU3HEAEATENLHOCTH MP 02, MP
YelioBeKa W OpraHu3MoB. Koppo3uss MeTalioB: BHJBI KOPPO3WH, CIIOCOOBI 04, MP 06,
3aIIUTHI METAJUIOB OT Koppo3uu. Hemertamisl. O0mue Gpu3ndecKkne 1 XUMHUIECKUE MP 07, MP
cBoiicTBa HemeTa/woB. Tunuunsle cBoiictBa HemetamwioB |V— VII rpynm. 08, MP 09
Knaccudukamuss ¥ HOMEHKJIATypa COeIWHEHH HeMmerayuioB. KpyroBopoTsl
OMOT€HHBIX 3JIEMEHTOB B IIPHPOJIE
Tema 3.3. UnenTtuduxanus OcCHOBHOE coep:KaHne OK 01, OK
HEOPraHMYeCKUX BellecTB 02, OK 04, JIP
JlaGopaTopHble 3aHATHS 01, JIP 04, JIP
05, JIP 06, JIP
JlaboparopHast pabota Ne 2: «McmbITaHue pacTBOPOB INEIOYEH M KHUCIOT 07, JIP 08, MP
01, MP 02,

HHAUKATOpaMMU»
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MP 04, MP

06, MP 07,
[TpakTuueckas pabota Ne 7: «neHTudukammss HEOpraHUIECKUX BEIIECTB
MP 08, MP 09
pa3IMYHBIX KJIACCOBY. )
Wnentudukanysi HEOpPraHMYECKUX BELIECTB C HCIOJB30BAaHHEM HX (PU3UKO-
XUMUYECKUX CBOMCTB, XapaKTEPHBIX KAayeCTBEHHBIX peakuuii. KauecTBeHHbIE
peakiuu Ha cynbdat-, KapOOHAT- ¥ XJIOPHUI-aHUOHBI, Ha KATHOH aMMOHUS
KonTpoJsbnas padora CBolicTBa HEOPraHMYECKUX BEILIECTB 2
Pa3nea 4. CTtpoeHue 1 CBOMCTBA OPraHUYeCKHUX BelleCTB 12T/611/4J1/ K
Tema 4.1. Kinaccupukanus, crpoesne 1 | OCHOBHOe cojiep:KaHue 4 OK 01, JIP 01,
HOMEHKJIATYPa OPraHu4eCKHUX BelecTB JIP 04, JIP 05,
TeopeTnueckoe o6yueHne JIP 06, JIP 07,
JIP 08, MP 01,
ITosiBJIeHNE U Pa3BUTHE OPraHUYECKON XMMUH Kak Hayku. [IpeamerT MP 02, MP
OpraHUYECKONW XMMHUHU. MECTO U 3HaUEHHE OPraHMIECKO XUMUH B CHCTEME 04, MP 06,
€CTECTBEHHBIX HAYK. MP 07, MP
08, MP 09
XUMHYECKOE CTPOCHUE KaK MOPSTOK COCIMHEHUs aTOMOB B MOJIEKYJIE COIJIACHO
UX BaJIEHTHOCTH. (OCHOBHBIE IIOJOKEHUSI TEOPUM XHMHYECKOTO CTPOECHMS
opraHndyeckux  coeauHeHuid  A.M.  byrtnepoBa.  YruneponHblii  ckejer 5

OpPraHUYEeCKOM MOJIEKYJIBl. 3aBUCHUMOCTb CBOMCTB BEIECTB OT XUMHYECKOIO
CTpOeHUs MOJIEKyJl. I3oMepus u u3oMepsl.

[Tonsatue o ¢yHkuuoHanbHOW rpymmne. Panukan. Ilpuninuns! knaccuduxanuu
OPraHMYECKUX COCOUHEHHH. MeXOyHaponHas HOMEHKJIATypa W IPUHIMUIIBI
HOMEHKJIATypbl OpraHMYecKuX coeauHeHuil. IloHsaTue 00 a3oTcomepikalux
COCIMHEHMSIX, OMOJIOTMYECKN aKTHBHBIX BEIIECTBAX (YrieBOAax, XKHUpax, Oenkax
U JIp.), BBICOKOMOJIEKYJIIPHBIX COEIMHEHUSAX (MOHOMED, MOJIMMEpP, CTPYKTYpHOE
3BEHO)
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IIpakTUyeckue 3aHATHS

[Tpaktuueckas pabota Ne 6: «CocraBieHue Gopmys H30MEPOB YIIIEBOAOPOIOB

Homenknatypa opraHW4YecKMX COCIMHEHUN OTIENbHBIX KJIACCOB (HACHINICHHBIE,

HEHACHIIIICHHBIC ¥ aPOMATHYECKUE YTIICBOIOPOJIbBI, CUPTHI, (PEHOIBI, aJIbIeTU b, 2
KETOHBI, KapOOHOBBIE KUCIOTHI U Jp.) CocTaBieHUE MOJHBIX H COKPAIICHHBIX
CTPYKTYPHBIX (POPMYJT OPraHMYECKHUX BEMIECTB OTIEIBHBIX KJIACCOB, MUCIOJNB3YS
WX Ha3BaHUS MO0 CHUCTEMATHYECKOM WM TPUBUAJIBHON HOMEHKJIAType (ITHIICH,
aleTuieH, IJMLepuH, (eHon, Qopmanpaernn, yKcycHas KUCIOTa, TJIULUH).
Pacuersl mpocreifmeli  (GopMmyJsibl OpraHMYECKOW MOJIEKYJbI, MCXOAS U3
3JIEMEHTHOTO cocTaBa (B %)
Tema 4.2. CBoiicTBa OpraHH4YeCKuX OcHOBHOE cOJIepKaHUe 14 OK 01, OK
coeIMHeHu I 02, OK 04, JIP
TeopeTnueckoe 06yueHue 8 01, JIP 04, JIP
05, JIP 06, JIP
DU3NKO-XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHUU OTJEJbHBIX KIACCOB 07, JIP 08, MP
(ocobeHHOCTH  KiMaccH(UKAMK W HOMEHKJIATYPhl ~ BHYTPH  KJIacca; 01, MP 02,
TOMOJIOTHYECKUN Pl U obOmiast gopmyna; u3oMmepus; (U3HMYECKUE CBOMNCTBA; MP 04, MP
XUMHUYECKUE CBOMCTBA; CITOCOOBI TIOJTYUICHHUS): 06, MP 07,
MP 08, MP 09
— TIpeleNbHBIC YIIIEBOJOPObI (AIKAHBI W IUKIIOANKAHbI). ['OpeHre MeTaHa Kak
OJIMH M3 OCHOBHBIX MCTOYHHKOB TEIJIA B MPOMBIILIEHHOCTH U ObITy. CBO¥CTBa
MIPUPOAHBIX YIIEBOIOPOIOB, HAXOXKIECHUE B IPUPOJIE U MPUMECHECHUE aJIKAHOB; 2
— HempenenabHbie (AJKEHBI, AJKWHBI M  aJKaJueHbl) W apOMaTHYECKHC
yraeBogoponbl. [opeHue areTuneHa Kak HCTOYHUK BBICOKOTEMIIEPATYpPHOTO 2

IJIaMCHU OJIA CBAPKH U PE3KKU METAJIJIOB
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— KHCTIOPOJCOAEPIKAINE COSTUHEHHSI (CITUPTHI M (DEHOJIBI, KAPOOHOBBIE KHCIOTHI
1 3(UpBL, anbIErUAbl U KETOHBI, KUPBI, yriaeBosl). [IpakTnyeckoe npruMeHEHHe
STWJICHTJIMKOJSI,  rimiepuHa,  ¢enona.  [lpumenenue  dopmanbaeruia,
aleTalbIeTuAa, YKCYCHOW KHUCJIOTHI. MbIIa KaK COJHM BBICHIMX KapOOHOBBIX
KUCIOT. Morolue CBOiCTBa Mblla

— a30TcoAepKamuMe COoeaWHEHHsT (aMUHBI WM aMUHOKHCIJIOTBHI, OCJKH).
Bricokomonekysipable  coequHEHUsT  (CMHTETHYECKHEe W OMOJOTMYECKH -
aKTUBHBIE). MOHOMEp, MTOIUMEDP, CTPYKTYpHOE 3BeHO. [lonmumepusanus sTuiieHa
KaK OCHOBHOE HaIlpaBJIEHHUE €r0 HCIOJIb30BaHUSI.

I'eneTnaeckas CBS3b MCXKIY KilaCcCaMU OpPraHn4eCKux COCI[I/IHGHPIFI

HpaKanecKue 3aHATHUSA

[TpakTuueckas pabota Ne 7: « Pemienue 3a1au Ha HAXO0XKICHUE MOJIEKYJISIPHON
MaccChl BEUIECTBA»

CBoiicTBa OpraHWYeCKHX COCIMHEHUW OTAEIbHBIX KJIACCOB (TpHUBHAJIbHAA U
MEXJIyHapOIHAasT HOMEHKJIATypa, XUMHUYECKHUE CBOMCTBA, CIOCOOBI IMOTYUCHHS):
npenenbHble (aJKaHbl U IUKJIOAJTKaHbl), HEMpeaesbHble (QJIKEHBI, alKUHBI U
aJIKaJIMeHbl) U apOMATUYECKUE YTIEBOIOPOJbI, CIIUPTHI U (PEHOJBI, KapOOHOBBIC
KHCIOTBI W JQUPBI, aJbJCTUIbl M KETOHBl, aMHHBI W aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCAMHEHUs. 3aJaHus Ha COCTABJICHHE YypaBHEHHI
XUMHYECKUX PEAKIMI C y4acTHeM OpPraHWYECKHUX BEIIECTB Ha OCHOBAHUU UX
COCTaBa M CTPOCHHUS

[TpakTuueckas pabora Ne 8: «Pemenue 3amay Ha TEHETUYECKYIO CBSA3b IIO
OCHOBHBIM KJIacCaM yTJIEBOAOPOI0B)

CocraBieHne cxeM peakimuii (B TOM 4YHCIE TO MPEAJIOKEHHBIM I[€MOYKaM
MPEBPAILICHU), XapaKTEPU3YIOIIUX XUMUYECKHE CBOMCTBA OpraHMYeCcKHX
COGI[I/IHCHI/Iﬁ OTACJIbHBIX KJIAaCCOB, CIIOCOOBI  UX IMOJIYUY€HUS W Ha3BaHUC
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OpPraHMYeCKUX  COCIMHEHHMH 10  TPUBHAIBHOM WM  MEXJIYHapOJHOU
CUCTEMaTHU4ECKOM HOMEHKJIIATYpE.

Pemenne npakTUKO-OpMEHTHPOBAHHBIX TEOPETHYECKMX 3aJaHMl Ha CBOMCTBA
OPraHMYECKUX COCIUHEHUN OTAEIBHBIX KJIACCOB

JlaGopaTopHblie 3aHATHS

JlabopatopHass pabora Ne 3: «OmpeneneHue yriepoaa ¥ BOAOpoAa B
OpPraHUYEeCKUX COEIUHEHUIX

[Tonyuenue yrimeposga M BOAOPOAA,  M3YYEHHE  CBOMCTB OpPraHMYECKUX
coeHeHMH. MonenupoBaHue MOJIEKYI M XHMHUYECKHX TMpEeBpalleHui Ha
IIpUMepe 3TaHa, STUIIECHA, alleTUJIeHa U Jp.

Tema 4.3.

NpenTudguxkanus opraHu4ecKux
BeLECTB, NX 3HAYeHHE M IPUMEHEHHE B
OBITOBON ¥ NPOU3BOACTBEHHOM
AeATEJbHOCTH YeJ10BeKa

OcHoBHOE coepKaHue

Teopernueckoe o0yueHue

buooprannueckue coeauHenus. [lpumeHeHume u  Ouonoruueckas poib
yraeBojoB. OKHUCIIEHHE YTJIeBOAOB — MCTOYHUK SHEPrHUH >KUBBIX OPraHHU3MOB.
Obnactu mnpuMeHeHHs aMHHOKUCIOT. IlpeBpamieHus OenkoB NHMINM B
opranusme. buonornueckue ¢yHkuuu OenkoB. buosormueckue QyHKIMM
xupoB. Ponp opraHuueckoil XuMuUM B pelIeHUH MpoOJieM  MHIIEBON
Oe3onacHoCcTH

Ponp  opranuueckoil XMMHMM B  pEUIEHHH HOPOOJIEM  SHEPreTUYECKOM
0€30I1acHOCTH, B PAa3BUTHUH MEAMILIMHBI, CO3JaHUM HOBBIX MaTEpUalioB, HOBBIX
HMCTOYHUKOB JHEpPruu (aJbTepHATUBHBIE HCTOUYHUKU HHepruu). OnacHOCTb
BO3JCHCTBYSI HA >KMBBIE OpPraHU3Mbl OPraHMUYECKUX BELIECTB OTIEJIbHBIX
KJIacCOB (YIJIEBOAOPOABI, CIHUPTHI, (EHOIBI, XJIOPOPraHUYECKHE MPOU3BOHBIE,
aJbJErUbl U ApP.), CMBICI ITOKa3aTels MpelelbHO JOMYyCTUMOM KOHIIEHTpalluu

OK 01, OK
02, OK 04, JIP
01, JIP 04, JIP
05, JIP 06, JIP
07, JIP 08, MP

01, MP 02,

MP 04, MP

06, MP 07,
MP 08, MP 09
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JlaGopaTopHble 3aHATHS

JlaboparopHast pabota Ne 4: «OmnbITHOE MOATBEPKACHUE XMMHUYECKHUX CBOWMCTB
CIIMPTOB, albJAETUA0B U KHCIIOT)

Wnentudukanusi opraHU4ecKuX COECAMHEHMH OTIEeNbHBIX KJIACCOB (Ha MpHMepe

aJIbJIETHI0B, CIMPTOB, YKCYCHON KMCJIOTHI, GEIKOB U T.I.) ¢ MCHOIb30BAHUEM MX 2
(QHU3MKO-XMMHUYECKHX CBOHCTB M  XapakTEpPHBIX KaueCTBEHHBIX DEAKIMA.
Jlenatypauus Oelka [pd  HArpeBaHMH. LIBeTHble  peakuuu  GENKoB.
BO3HUKHOBEHHE aHANMTHYECKOrO CHTHAZA C TOYKM 3PEHHS XHMHYECKHX
IpOLECCOB  NpH  NPOTEKAHMH  KA4eCTBEHHOW  peakluH, I03BOJIAIOMIei
MIEHTH(ULHPOBATH NPEIOKEHHbIE OPraHUYECKHE BEIECTBA
Pasnes 5. Kuneruyeckue u TePMOAMHAMMU'CCKHE  3AKOHOMEPHOCTH  MPOTEKAHMS | v o) b
XHMHYECKHX PeaKIuii
CxopocTh XUMHYECKHX pPeaKkumid. OcHoBHoOe coiepxkaHue OK 01, OK
X 02, JIP 01, JIP
MMHYECKOe paBHOBECHE A 04, JIP 05, JTP
06, JIP 07, JIP
08, MP 01,
MP 02, MP
TeopeTnueckoe 06ydeHne 2 04, MP 06,
MP 07, MP
CKOPOCTb PEAKIMM, €€ 3aBUCHMMOCTh OT Pa3IMYHBIX (DAKTOPOB: IIPUPOIBI 08, MP 09
pearupyoIuXx BeeCTB, KOHLEHTPAUK PEarupyIOIIUX BEIeCTB, TEMIIEPATyphl U
IJIOAMY PEAKUHOHHOH ToBepxHOCTH. TemnoBsle d(PPEKTh  XUMHUUECKUX
peakiuii. DK30- ¥ SHIOTEPMUUECKUE, PEAKITUH. 2

OOpatuMocTs peakiuil. XWMHYECKOE pAaBHOBECHE M €ro CMEIIEHUE TMOJ
NeWCTBUEM pa3NUYHBIX (PAKTOPOB (KOHI[EHTpPAILMs PEareHTOB WM MPOIYKTOB
p€akun, JaBJICHUC, TeMHepaTypa) Ji1 CO34aHUuA OINTHUMAaJIbHBIX yCJIOBI/Iﬁ

26




IIpoTeKaHusl xumudeckux npoueccos. [Ipunnun Jle [larense

IIpakTHyeckue 3aHATHUSA 2 OK 01, OK
02, JIP 01, JIP
[Mpaktrueckas padora Ne 9: «PemieHue MpakTHKO-OPUEH TAPOBAHHBIX 3aIaHUH 110 04, JIP 05, JIP
OpraHUYeCcKON XUMUU» 06, JIP 07, JIP
. 08, JIP 10, JIP
Pemenue mnpakTUKO-OPHEHTHPOBAHHBIX 3aJaHMil Ha aHaiu3  (AKTOPOB,
BJIMSAIOIIMX HA W3MEHEHUE CKOPOCTH XMMHUYECKOH peaklMH, B T.4. C MO3ULUU 12, JIP 13, JIP
9KOJIOTMYECKH 11e71eCO00Pa3HOro MOBENCHH B OBITY U TPYIOBOM JAEATEILHOCTH B 5 140’ lﬂi/IIPS (’)g/ﬂ)
LEISIX COXPAaHEHUS CBOETO 370POBbs U OKPY’KAIOIIEH MPUPOIHON CpEbL. ’ ?
MP 04, MP
Pemenne npakTUKO-OpMEHTUPOBAHHBIX 3aJJaHUN HAa NMpUMEHeHue npuHiumna Jle- 06, MP 07,
[[Tatenpe nJi1 HAXOXKIEHUS HAIPABJICHHUS] CMEIIEHUS] PAaBHOBECHUSI XUMHUYECKOH MP 08, MP 09
peaknuu W aHaiau3 (HAKTOPOB, BIMAIONIMX HA CMEIICHHE XWMHYECKOTO
paBHOBeCHS
Pa3nea 6. PacTBopsbI 2T/-1172J1/-K
Tema 6.1. OcHoBHOeE co/iepKaHue 2 OK 01, OK
02, OK 07, JIP
ITonsiTHe 0 pacTBOpax
TeopeTuyeckoe od0yueHue 2 01, JIP 04, JIP
05, JIP 06, JIP
PactBopenue kak (Qu3uKo-xuMuueckuii mporecc. PactBoprl.  CrmocoObl 07, JIP 08, MP
IPUTOTOBIEHUS. PAaCTBOPOB. PacTBOpHMOCTh. MaccoBas [0 pacTBOPEHHOTO 01, MP 02,
BemectBa. CMBICT TIOKa3aTens MPEAebHO JOMYCTUMOM KOHIIEHTpAllUhu U €ro 5 MP 04, MP
HCIIOJIBL30BAHUE B OLIEHKE DKOJIOrMYECKOM 0€30IMacHOCTH. 06, MP 07,
MP 08, MP 09

[IpaBuyia 5KOJIOTHYECKH L1€1€CO00pa3HOro MOBEIAEHUS B OBITY M TPYJOBOH
NESTENBHOCTH B LIEJISIX COXPAHEHUs CBOETO 370POBbs U OKPYKAOLIEW MPUPOIHON
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Cp€abl; OIIACHOCTb BOSHGﬁCTBHﬂ Ha JXHUBBIC OPraHu3Mbl OITPCACIICHHBIX BCIICCTB.

Pewienne npakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUK Ha PacTBOPHI,
UCIOJIb3yeMbl€ B OBITOBOM U MPOU3BOACTBEHHOM J1ESTEIBHOCTU YEJIOBEKA

Tema 6.2. McciienoBanue cBOHCTB OCHOBHOE coep:KaHne 2 OK 01, OK
PacTBOpPOB 02,JIP 01, JIP
JlaGopaTopHbIe 3aHATHSA 2 04, JIP 05, JIP
06, JIP 07, JIP
08, JIP 10, JIP
Jlaboparopnas pa6ora Ne 5: «IIpuroroBnenne pacTBOpoOB». 12, JIP 13, JIP
[TpuroroBnenue pacTBOpPOB 3agaHHOW (MaccoBoi, %) KoHIEHTpauuu (c 14, JIP 15, MP
IPaKTUKO-OPUEHTUPOBAHHBIME BOIPOCAMHU) M ONpEIEIEHHE CPEIbl BOTHBIX 2 01, MP 02,
pacTBOpOB. MP 04, MP
p 06, MP 07,
eIIeHHE 3a/]a4 Ha IPUTOTOBIICHUE PACTBOPOB MP 08, MP 09
IIpodeccnoHa/IbHO-OPHUEHTHPOBAHHOE COAepP:KaHue (CoaepKaHue MPUKJIATHOTO MOYJIA)
Paznen 7. Xumus B ObITY M IPOU3BOACTBEHHON /1eSITeJILHOCTH YeJI0BeKa 2T/411/-J1/-K OK 01, OK
02, OK 04,
Tema 7.1. Xumus B 6bITY U OCHOBHOE COep:KaHHe 6 OK 07, JIP 01,
MPOU3BOJICTBEHHOM 1eATEJILHOCTH JIP 04, JIP 05,
ea0BeKa TeopeTnueckoe 0oyueHue 2 JIP 06, JIP 07,
JIP 08, JIP 10,
Hogelimme n0CTUXAEHUS XUMUUYECKOW HAYKU MU XMMHYECKON TexHoJsioruu. Poiib JIP 12, JIP 13,
XUMHH B OOECHEUEHHM OJKOJOIMYECKOH, DHEpPreTHYEecKOdl ¥ MNMIIEBOM JIP 14, JIP 15,
0€30aCHOCTH, Pa3BUTHU MEIMIMHBL IIpaBuia MoMcKa M aHalIM3a XMMHYECKOH 2 MP 01, MP
uHbOpMAIIMU U3 PA3MUYHBIX HCTOYHUKOB (Hay4dHass W ydeOHO-HAaydHas 02, MP 04,
JIUTEpaTypa, CpercTBa MaccoBoi HHGopMaIuu, cetb MIHTepHET) MP 06, MP
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IIpakTUyeckue 3aHATHS

[Tpaktnueckass padora Ne 10: «IloMck W aHamuM3 KEHCOB O MPUMCHCHHH
XMUMHYECKUX BEIECTB C YIETOM Oyaymiei mpodeccuoHanbHOM 1eITeIbHOCTH »

[Ipaktuueckass pab6ora Ne 11: «Ilomck wm aHamu3 KEHCOB O NpPUMEHEHUHU
TEXHOJIOTHH ¢ y4eToM Oyymiei mpodeccuoHaTbHOM eI TeTbHOCTH »

[Touck m aHamu3 KeMCOB O MPUMEHEHUU XMMHYECKHX BELIECTB U TEXHOJOTUHU C

07, MP 08,
MP 09

ydyeToM Oyaymiedl npodeccHoHanbHON [eATeIbHOCTH IO TeMaM: BajKHEWIIHe 4
CTpPOUTEJIbHBIE MaTepuajbl, KOHCTPYKIMOHHBIE MaTepuajbl, KpPacKd, CTEKJIO,
KepaMUKa, MaTepuaibl JUIsi SJEKTPOHUKHU, HaHOMAaTepHallbl, TEKCTUJIbHbBIE
BOJIOKHA, HMCTOYHHKH DHEPrHH, OpraHUYeCKHME M MHHEpalbHbIE YyI00peHus,
JIEKapCTBEHHBIE BEILIECTBA, ObITOBAsI XUMUS.
3ammra: [IpeacraBinenne pe3yJbTaTOB PElIeHUs KeCoB B popMe MUHU -TOKIaaa
C TIpe3eHTaIen
IIpome:xyTOouHAasA aTTecTAlMs N0 JUCHUILINHE (KOMIIEKCHBIH 1M (] depeHUMPOBAHHBIH 324eT) 2
Hroro: 72
TeopeTruyeckue 3aHITHA: 32
IIpakTH4yecKHuX 3aHATHI H 1a00pPaTOPHBIX padoT: 40
N3 HuX npakTHYeCKUX 3aAHATHIA: 30
JIadopaToOPHBIX padoT: 10
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3. YCJIOBUA PEAJIMBAIIUUA ITPOI'PAMMBI TNCIUAITIJIMHBI

3.1 TpeOoBaHus K MATePUATBHO-TEXHHYECKOMY 00ecreYeHU o

Jlnst peanu3zalii OporpaMMbl  y4eOHOM JHCHMIUIMHBL «XHUMUS» TpeOyeT
HaMMuus ydeOHOro kaOuHera «EcTeCTBEHHO-HAYYHBIX AUCHUIUIMH» U y4eOHOMN
n1abopaTtopum.

O6opynoBanue yueOHOT0 KaOMHETa:
- TIOCaI0YHBIE MECTA M0 KOJIMYECTBY 00 YJarOIINXCS;

- WKadbl A7 XpaHEHMs! JIEKAPCTBEHHBIX CPEACTB, PEAKTUBOB, XUMUYECKON
HOCY/Ibl, HAIJIAIHBIX TOCOOUH, 000pYy10BaHUS;

- mKkag BBITSKHOM;
- cTOJ KadenbHbIN AJIs HarpeBaTebHBIX TPUOOPOB;
- ceil( 11 XUMHUYECKUX PEaKTUBOB;
- pabouee MeCTO Iperno1aBaTels;
- YMK 1o temam nmporpammsr;
- INIaKTHYECKUE MaTepUalbl;
TexHuueckue cpecTBa 00yueHus:
- KOMIIBIOTEP C JIMIIEH3UOHHBIM MPOrPAMMHBIM 00€CIICUEHUEM;
- UHTEPAKTHUBHAS JJOCKA C MPOEKTOPOM;
- MyJIbTUMEINITHBIC TIPE3CHTAINY;

- CTEeHAbl: Iiepuoanyeckas cucrema »snemeHtoB J.M. Menneneesa,
PacTBOPUMOCTb KHCIJIOT, OCHOBAHHUM, COJICH B BOJIE; PAJl HANIPSX)KEHU METAIIJIOB,;

- anmaparbl ¥ NPUOOPBI: BEChl aHATUTUYECKUE C PAa3HOBECOM, TEPMOMETP
PTYTHBIN cTekisHHbIA sadopaTopubii B 1° C ot 0° C mo 100° C, mukpockomn
OMOJIOTUYECKUN, apeOMETp, CIHUPTOMETP CTEKISHHBIN (HAOOp), IUCTUILIATOD,
CIIUPTOBKA, OTHETYIIUTENb, KOHTEHHEP C TTECKOM;

- J1a60paT0pHa;1 nmocyaa 1 XUMHYCCKUC IMTPUHAIAICKHOCTH! HpO6I/IpKI/I, JIOTKH
HJIAA pCaKTHUBOB,

BOPOHKA JIabopaTopHasi, Koji0a KOHUYECKas pa3HOM €MKOCTH, Koji0a MepHas
pa3HoOil eMKOCTH, KPYKKH (hapdopoBbie, MATIOUKU CTEKJISTHHbBIE, TTUTIETKA Ti1a3Hasl,
nunerka (Mopa) ¢ ogHOM METKOW pa3HOW BMECTUMOCTH, MUIETKA C JICJICHUSIMU
pa3HOl BMECTUMOCTBIO, CTaKaHbl XUMUYECKUE PA3HOW EMKOCTH, CTEKJIa
pPEeIMETHBIE, CTeKJa MPEIMETHBIE C YIrJIyOJeHHEM i KalelbHOro aHaln3a,
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CTyIKa M NeCTHK, TUINIM (apdopoBble, MWIMHAPHI MEpHBIC, YallKa
BbIMIApUTEIbHAS, OaHKa C MpUTEpPTONd MpoOKoW, Oymara (uiIbTpoBajbHas, BaTa
TUTPOCKONMYECKasl, TPYIla PE3UHOBAs ISl MUKPOOIOPETOK U MUIETOK, JepKaTeb
JUISE TIPOOUPOK, INTATUB I TPOOUPOK, €pIId JJIsi MOMKUA KOJO U MPOOUPOK,
KapaHJalll 1O CTEeKIy, TPYOKH pPE3HHOBBIE COCAMHUTEIbHBIC, INTATHB
1a00paTOpHBIA JJIl 3aKpEIJIeHUs] IMOCYAbl M MPUOOPOB, UIUMIBI THUrEIbHbIE,
TPYOKH CTEKJISTHHBIC, TPYOKM XJIOPKAJIbIIMEBBIE, KPUCTAJIMN3aTOp, anTedka s
OKa3aHMs MEPBOM MEAUIMHCKON MOMOILHN MPU 0XKOTrax, nope3ax;

- OPraHMYECKHUE W HEOPTraHWYECKUE BEIICCTBA, PEAKTUBBI, MHIAMKATOPHI B
COOTBETCTBUHU C Y4€OHOI POrpaMMon

3.2 MHudopmauuoHHoe odecnevyeHHe peaaTu3aluy NporpaMMbl

3.2.1. OcHOBHBIE M€YATHBIE WU3IAHNA:
1. Caenko, O. E. Xumus: oGuieobpazoBaTesbHas MmoAaroroBka : yueonuk / O. E.

Caenxko. — 3-¢ u3a. — PocroB-na-Jlony : ®enwmkc, 2022. — Tekcr:

aNeKTpoHHBIN// JlaHe : 3aekTpoHHO-OMOMMoreuHas cucrema. — URL:
https://e.lanbook.com/book/318800

2. T'abpuensn, O. C. EcrectBozHaHue. XuMus: Y4YEOHUK JJI CTYACHTOB
yapexaeHuit cpeatero npodeccuonanbHoro odpazoanus/ O.C. 'abpuensn, ..

OctpoymoB. — 6-¢ uzmanue, crep.- M.: M3mnarenbckuii ieHTp «Akagemus», 2021.-
240c., (8)c.: uB. Bxi. ISBN 978-5-4468-8652-4.

3. Bunnamk, B. K. Xumus : yue6Hoe mocodue / B. K. Bunnuk. — Hwxamii
Hosropon : HHI'Y um. H. W. JloGaueBckoro, 2022. — 205 c.— Teker:
AJEKTpOHHBIN //  Jlanb : 2JIeKTpOHHO-OMOnMOTEeuHas cuctema. — URL:

https://e.lanbook.com/book/344648

4. ApedneBa, P. II. Texuuka nmabopaTopHbIX pabOT : y4yeOHO-METOIMYECKOE
nocodbue / P. I1. ApedreBa, A. M. Kopues. — Hwuxuuit Hosropog : HHI'Y um. H.
N. Jlob6aueBckoro, 2017. — 26 c¢. — Tekcrt : anekTpoHHbIit // JlaHb : 31eKTpOHHO-
oubmmoteunas cucrema. — URL! https://e.lanbook.com/book/153428

5. Apremenko, A. W. Oprannueckast xumusi / A. 1. Apremenko. — 6-€ u3z., crep.
— Canxr-IleTepOypr : Jlanb, 2023. — TekcT: aMeKTpoHHbIN// JIaHb : AIEKTPOHHO-
oubmoreunas cucteMa. — URL: https://e.lanbook.com/book/312845

3.2.2. JlonoJTHUTEIbHbIE TeYaTHbIe U3TaHMSI:
1. T'abpuensu, O. C. Xumusa ais npenoxasaress: yued.-meros.mocodue / O.C.

I'abpuensn, I'.I'. JIsicoBa.- MockBa: Axamgemus, 2021.-206, (1)c.: puc., Tadim..-
(Cpennee npodeccroHaIbHOE oOpasoBaHmue. O6meobpazoBaTeIbHbBIC
JTUCIUTIIAHBI).
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https://e.lanbook.com/book/153428
https://e.lanbook.com/book/312845

2. A.C. EropoB XuMus: COBpeMEHHBIH Kypc A moctymaromux B By3sl /A.C.
Eropos.- Uzn. 7-e, ucnp. u nom. Pocros u//1:benukc, 2021 - 667 c.

3. T'a6puensn, ®.H. Mackaes, C.IO. Ilonomape, B.W. Tepenun «Xumusy,
Mockga, [Ipoda, 2022 r.

4. O.C.T'abpuensn, I'.I'. JIsicoBa «Xumusi», Mocksa, Jpoda, 2020 r.

5. C. H. Cmapsirus, Heoprannueckas xumus. [IpakTukym: yueOHO-IPAKTUYECKOE
nocodue s cpeaHero npodeccruonanbHoro oopazopanus/ C. H. Cmapeirun, H. JI.
barnasen, . B. JlaiinakoBa. — MockBa: U3gatensctBo FOpaiit, 2021. — 414 c.
— (ITpodeccmonanproe obpaszopanmue). — ISBN978-5-534-03577-3. — Tekcr :
anekrponHsbIi // OBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/477871

3.2.3. OcHOBHBIE JICKTPOHHbIE H31aAHUA

oD

BI/IKI/IHGI[I/I?I (CaﬁT)URL: http://ru.wikipedia.neorg/wiki/
XUMHUK (CaﬁT) URL: www.xumuk.ru

bubmoreka (CaﬁT) URL: http://www fptl.ru/biblioteka/neorganika.html
OnexTponHas oubnmoreunas cucrema (caiit) URL:
http://www.iprbookshop.ru

Eropos, B. B. O6mas xumus / B. B. Eropos. — 2-e uzn., crep. — CaHkT-
[leTepOypr : Jlanb, 2023. — TekcT: 31eKTpOHHBIN// JIaHb : 3IEKTPOHHO-
oubmoreunas cucrema. — URL: https://e.lanbook.com/book/322550

Apremenko, A. U. Oprannyeckas xumus / A. . Apremenko. — 6-€ u3.,

crep. — Cankr-IlerepOypr : Jlans, 2023. — TekcT: anexkTpoHHbIi// JlaHs :

ANEKTPOHHO-0MOmoredHas cucrema. — URL: https://e.lanbook.com/book/312845

Kupumnos, B. B. OcHoBsl Heopranudeckoii xumuu / B. B. Kupuios.
u3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — TekcT: aneKTpOHHBIN//

Jlanb : anexkTpoHHO-OMbOIMOTEeuHas cuctema. — URL:
https://e.lanbook.com/book/271280

Capraes, I[1. M. Ananutnyeckas xumus / [1. M. Capraes. — CaHkr-

[TerepOypr : Jlanb, 2023. — TekcT: aneKTpoHHbIN// JIaHb : AIEKTPOHHO-
oubmmoteunas cucreMa. — URL: https://e.lanbook.com/book/302480

2-e
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
JAUNCHUAIIIMHBI

Kontponb u oIleHKa pe3yJabTaTOB OCBOEHUS YUY€OHOW JAUCHUIUIMHBI

OCYHICCTBIIACTCA IMPEHoJaBarcjiicM B IPOHCCCC TPOBCACHHUA IPAKTUUYCCKUX
SaHﬂTHﬁ, TCCTUPOBAHUA, a4 TAKXKC B PC3YJIbTATC BBIIIOJIHCHUA O6Y‘-IaIOHII/IMHC$I

VWHIUBUIYaJIbHBIX 3aJIaHUMU.

Pe3ynbTarsl

OOydeHHs] PACKPBIBAIOTCS Yepe3

YCBOCHHbBIC 3HAHUS U MPUOOPETEHHBIE YMEHHUS, HAMpPaBJIEHHbIE HA MPUOOPETEHHE

oOmux kommetreHiwi. Jlinst hopMupoBaHus, KOHTPOJIS U OICHKUA PE3yJIhTaTOB

OCBOEHHUSI  yueOHOU

MEPOIIPUATHUH,

JTACIHUATUINHBI

UCIIONb3YETCA

CHCTCMA

OLCHOYHBIX

Npe/CTapistomas CcoO0ol KOMIUIEKC Y4EeOHBIX MEpPONpPUSITHA,

COTJIACOBAaHHBIX C pe3yldbTaTaMH OOY4YeHHS M CHOPMYIUPOBAHHBIX C YUETOM

dI'OC COO (npenmeTHbIe pe3yabTarhl o auciuiuHe) u GI'OC CIIO.

HCXOJs U3 BAJIEHTHOCTH H
AIIEKTPOOTPULIATEITEHOCTH.
AprymMeHTupoBaHHOE
H3J0KeHne COOCTBEHHOI'O
MHEHHSI TPU TPYIIIOBOM
00CyXICHHH.
CoOmroneaue HOPM
KYJIBTYpPbl TOBEICHHUS B
pasnuuyHbBIX  cepax U
CUTyalMsX OOIIeHHUs, B

TOM quclie npu
00CYXJICHUH
JUCKYCCHOHHBIX TIPOOJIEM.
CootBercTBUE
BBICKa3bIBAHUM  HOpMam

YCTHOH peuH.

Tunbl oEeHOYHBIX
Ne OK Monyas/Paznen/Tema |Pe3yabrat 00yueHust .
MeponpusATH
I OcHOBHOE co/iep:kaHune
1 ®opMyJIHPOBATH
Pa3znen 1. OcHOBBI pMyJHp
0a3oBble MOHATHUSA U
CTPOEHHs BellecTBa
3aKOHBI XUMHH
1.1 | OKO1 Ctpoenue aToMOB CocraBnsate xumuueckue|l. Tect «CTpoeHne aToMOB
XUMHUYECKUX IJIEMEHTOB |(POPMYJIBI COCAMHEHHH B|XHMHUYECKHUX DJIEMEHTOB H
Y TIPUPOJIa XUMUUYECKON |COOTBETCTBUU CO|IpUpOJIa XUMHYECKOU CBSI3H.
CBSI3H CTENEHBIO OKHUCJICHUS
2. 3ama4um Ha COCTABJICHHE
XUMHYECKUX  DJIEMEHTOB,

XUMHUYECKUX (popmy
JIBYXaTOMHBIX COSIMHEHUI
(okcuoB, Cynb(HI0B,
TUAPUJIOB H T.II.).

3. 3amaHus Ha UCIIOJIL30BAHHE
XUMHUYECKON CUMBOJIMKH U
Ha3BaHWI COCTMHEHUH I10
HOMEHKJIAType
MEXTYHApOJIHOTO COH03a
TEOPETUYECKON U
MPUKIIATHOM XUMHH U
TPUBUAJIHBIX HA3BaHUU JJIsI
COCTABJICHHS XUMHYCCKUX
(hopMyJ TByXaTOMHBIX
COCTMHEHUM (OKCHUJIOB,
Cynb(GUI0B, THAPUIOB H T.II.)
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THUNBI OLEHOYHBIX

Ne OK Moayas/Paznen/Tema |Pe3syabrar 00yuenust .
MeponpusTHii
U JIpyTUX HEOPraHUYECKUX
COEIMHEHHUH OTIENbHBIX
KJIaCCOB
1.2 | OKO0l [Iepunonnueckuii 3ak0H 1 | XapaKTeprU30BaTh 1. Tect «Metannnueckue /
tabmuna J[.1. XUMHUYECKUE DJIEMEHTHl B|HEMeTaJUIM4ecKue CBOWCTBA,
0K 02 MenneneeBa COOTBETCTBUHU C UX [3JIEKTPOOTPULIATENBHOCTD U
MI0JI0KEHUEM B|CPOJCTBO K 3JIEKTPOHY
HNEPUOJUUYECKOH CHCTEME|XMMHUYECKHX 3JIEMEHTOB B
XUMHUYECKUX  DJIEMEHTOB [COOTBETCTBUE C X
H.N. MeHperneeBa. |3J€KTPOHHBIM CTPOEHUEM U
ApryMeHTHpOBaHHOE MOJIO)KEHUEM B

U3JI0KEHNE COOCTBEHHOTO
MHEHHUS IpU TPYNIIOBOM

00CYXKIICHUH.

CobOmronenue HOPM
KYJIBTYpPbl TIOBEICHHUS B
pa3nmuyHBIX  cdepax U
CUTyalMsX OOIIeHHUs, B
TOM qucie npu
00CyXJIeHUH

JUCKYCCHOHHBIX TIPOOJIEM.
CooTtBeTcTBHE

BBICKa3bIBAHUN  HOPMam

YCTHOH peuH.

IIEPHOJUYECKON CUCTEME
XuMu4deckux 3ymemeraTos ..
MenpaeneeBay.

2. [IpakTuueckue 3aaHus Ha
YCTaHOBJICHHUE CBA3U MEXKY
CTPOCHHEM aTOMOB
XHMHUYECKHUX JJIEMEHTOB U
MEePUOANYECKUM U3MEHECHUEM
CBOMCTB XUMHYECKIUX
3JIEMEHTOB U UX COSOUHEHHI
B COOTBETCTBUH C
nonoxenueM Ilepuoanueckon
CHCTEME.

3. IIpakTuko-
OpPUEHTHUPOBAHHBIC
TEOPETUUYECKUE 3aJaHus Ha
XapaKTepu3aInio
XUMHYECKUX DJIEMEHTOB:
«Metammnyeckue /
HeMeTaJNInIecKe CBOMCTBA,
ANEKTPOOTPULIATEIILHOCTh U
CPOJICTBO K JICKTPOHY
XUMHYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOECHUEM U
IMOJIOKEHUEM B
MEPUOANYECKON CUCTEME
XUMHYSCKUX 3JICMCHTOB
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OK

Monyas/Paznen/Tema

PesysabraTr 00yyeHus

THunbl OeHOYHBIX
MepONpUATHI

J.N. Menneneera»

Pa3zgen 2. XuMuueckune
peakmun

XapaxkTepu30BaTh THIIbI
XHMHYECKHX peaKkuuii

KonTtpoabHas padora

«CTpoeHMe BelecTBa U
XHMHUYeCKHe peakunmy

2.1

OK 01
OK 04

Tunbel XUMUYECKHAX
peakuuit

CocraBasaTh peakuuu
COCJIMHEHMUS], PA3JIOKEHUS,
oOMecHa, 3aMEIICHUS,
OKHUCJIMTEJIBHO-
BOCCTAaHOBHUTEIIbHBIE
pEaKIIHH.
ApryMeHTHpOBaHHOE
U3JI0KEHHE COOCTBEHHOTO
MHEHHSI TPU TPYIIIOBOM
00CYXJICHHH.
CoOmonenue HOpM
KYJIBTYpPbl TIOBEICHHUS B
pasnuuHBIX  chepax H
CUTyalMsX OOIIeHHUs, B
TOM qucie npu
00CyKIEeHUH
JUCKYCCHOHHBIX TIPOOJIEM.
CootBercTBUE
BBICKa3bIBAHUM  HOpMam
YCTHOH peuH.

1. 3amauu Ha cocTaBJIEHHE
YPaBHEHUM pPEaKIHi:

— COCIUHCHMS, 3aMCIICHHUS,
pasnokeHusi, 0OMeHa;

— OKHCJIHUTCIIBHO-

BOCCTaAHOBHUTCEIBbHBIX peaKHI/Iﬁ
C UCIOJI30BAHNEM METOIa
ANIEKTPOHHOTO OasiaHca.

2. 3amaun Ha pacyeT MaccChl
BELLECTBA UIU 00BEMA

ra3oB [0 U3BECTHOMY
KOJIMYECTBY BEIIIECTBA, MacCe
U 00bEMY OHOTO 3
Y4acCTBYIOUIMX B PEAKIIMHU
BEIIECTB; PaCUETHI

Macchl (00bEMa, KoTMyecTBa
BEIIECTBA) MPOAYKTOB
peaxuuu, eciiu OJIHO U3
BEII[ECTB UMEET MTPUMECH

2.2

DnexTponuTuyecKas
IUCCOIUanUsI U HOHHBIN
o0OMeH

CocraBisTh  ypaBHEHMS
XUMHYECKUX peaxkuuu
HOHHOI'O oOMeHa c
y4acTueM
HEOPraHUYECKUX BEUIECTB.
BrimmonnHeHne u - cpada
3aJlaHUM, TOJYYEHHBIX OT
npenoaaBaTesis.
PanmonansHOE
pacnpeneneHue BpeMEeHU
Ha BBINOJIHEHUE 3aJaHuN.

1. 3amanus Ha cOCTaBIIEHHAE
MOJIEKYJIIPHBIX U MOHHBIX
peakiui ¢ ydacTuEeM KHUCIIOT,
OCHOBAQHUMH H COJIEH,
YCTaHOBJICHHE U3MEH CHUS
KHUCIIOTHOCTH CPEJIbI

2. JJabopaTopHas pabora
"THUbl XUMUUECKUX peakiuii”

Pa3znen 3. Ctpoenue n
CBOICTBA

HccaenoBars cTpoeHue u
CBONicTBa

Kounrtpoabnasi paGora

«CBoOMCcTBA
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THUNBI OLEHOYHBIX

Ne OK Moayas/Paznen/Tema |Pe3syabrar 00yuenust .
MeponpHuATHH
HEOPraHMYeCcKUuXx HEOPraHUYeCKUuX HEOPraHUu4YeCKHX BeleCTB»
BelleCTB BelleCTB
3.1 |OKO0l1 |Knaccuduxarms, KnaccudummpoBats 1. Tect «HomeHnknarypa u
HOMEHKJIaTypa U HEOpraHUYecKue Ha3BaHUE HEOPraHUYECKUX
CTpOCHHE BEIIECTBA B COOTBETCTBUH |BEIIECTB UCXOISI U3 UX
HEOPraHUYECKUX c ux CTPOEHHUEM. | XUMUYECKON (OPMYJIbI UITH
BEIIECTB BrimonmHenne W ciada|cocTaBiIEHUE XMMUYECKON
3aJIaHli, TOTYYEHHBIX OT|()OPMYJIIBI HCXOIS U3
IIpernoJaBaTess. Ha3BaHMUs BEILIECTBA 10
PannonansHoe MEXAYHAPOIHOU UIIN
pacrnpeneseHue BpPEMEHU |TPUBUAJIbHOM
Ha BBITIOJIHEHUE 3aIaHUI. |HOMEHKJIAType».
2. 3aga4u Ha pacdeT
MacCOBOU J10JH (MacCChI)
XUMHUYECKOI0 JIEMEHTa
(coennHeHUs) B MOJICKYJIE
(cmecn).
3. IIpakTrueckue 3a1aHus 1o
KJ1acCu (PUKaInu,
HOMEHKJIAType U XUMUYECKUM
bopmMynamM HEOPraHUIECKUX
BEII[ECTB PA3JIMYHBIX KJIACCOB.
4. lpakTHueckue 3a1aHUs Ha
OmnpeaeIeHrne XUMUYECKON
AKTHBHOCTH BEI[ECTB B
3aBUCUMOCTH BHIa
XUMHUYECKOM CBSI3U U TUIIA
KpUCTAJUINYECKON PEIIeTKH
3.2 |OKO01 DU3UKO-XUMHUUYECKUE YcranaBiuBaTh 1. Tect «OcobeHHOCTH
CBOMCTBa 3aBUCUMOCTb (U3UKO-|XUMUYECKUX CBOICTB
OK 02 HEOPraHUYECKUX XUMUYECKUX CBOWCTB |OKCHIOB, KUCJIOT, OCHOBaHUH,
BEIIECTB HEOPraHWYECKUX BEUIECTB [aM(pOTEPHBIX THAPOKCHIOB U

OT CTPOCHUS aTOMOB |
MOJIEKYJI, a TakKe THIa
KPUCTAJITNYECKOU
pELIETKHU.
ApryMeHTHpOBaHHOE
U3TIOKEHHE COOCTBEHHOTO
MHEHUS TpU TPYHIOBOM
00CyXICHHH.

CoOmronenue HOpM

COJIEI.

2. 3aaHus Ha COCTaBJICHUE
YPaBHEHUN XUMHYECKUX
peakiuil ¢ ydacTueM MPOCThIX
Y CJIOKHBIX HEOPraHUYECKUX
BEILIECTB: OKCHUJIOB METAJUIOB,
HEMETaJIIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPraHUYECKUX
KHUCJIOT, OCHOBAaHUH U
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THUNBI OLEHOYHBIX

Ne OK Moayas/Paznen/Tema |Pe3syabrar 00yuenust .
MeponpusTHil
KyJIbTypbl TOBEACHHS B|aM(pOTEPHBIX THAPOKCHIOB,
pa3nmuyHBIX  cdepax ¥ |HEOPraHUYECKUX COJIEH,
CUTyalnusix OOIIEHUs, B|XapaKTePU3YIOIINX UX
TOM qucie IIPU | CBOICTBA U CITOCOOBI
00CyKIeHUH MOJTy4EHHUSI.
ITUCKYCCHOHHBIX IIPOOJIEM.
y P 3. IlpakTuko-
CootBercTBUE
. OpPHEHTHPOBaHHbBIE
BBICKA3bIBAHUA  HOpPMaM
. TEOpEeTUYECKUE 3aJaHusl Ha
YCTHOM peuH. .
CBOMCTBA U MOJy4YEHHE
HEOPraHWYECKUX BEIECTB
3.3 | OKO0l1 Wnentupuxanus Hccenenosats 1. IIpakTuxo-
OK 02 HEOPraHUYEeCKUX KauyeCTBEHHbIE  PEaKIIMH [OPUEHTHPOBaHHbBIC 33/ 1aHUS
BEIIIECTB HEOPraHWYECKUX BEIIECTB. |10 COCTABICHUIO XUMUYECKHUX
OK 04 BrimosmHenne W cpada|peakuui ¢ y4acTUEM
3aJaHUl, TOJTYYEHHBIX OT|HEOPraHWYECKHX BELIECTB,
IpenoiaBaTers. MCIOJIb3YEMBIX JIJI UX
PanuonansHOe UJIECHTHU(DUKALIIH.
acrpesieieHue BpPEeMEHU
pagip P . |2.JlabopaTopHas padora:
Ha BBINIOJIHEHUE 3alaHu. |,
Wnentudukamnms
HEOPraHWYECKUX BEIECTB”
4 Pa3nen 4. Crpoenue n |UcciaenoBars crpoenne | KonTposbHas padora
CBOIMCTBA CBOMCTBA OPraHUYeCcKuX .
«CTpoeHHe U CBOIiCTBA
OPraHU4ecKnx BellleCTB
OPraHu4YecKuX BeleCTB
BelleCTB
41 | OKOl Knaccuduxarnmus, Knaccudumuposatsb 1. 3amaHus HA COCTaBIIEHUE
CTpOEHHUE U OpraHUYeCKHEe BEIIEeCTBA B|HA3BAHUM OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHH C WX |COEAMHEHUI MO0 TPUBUAIBHOM
OPraHUYECKUX BEIIECTB |CTPOCHUEM. WA MEXIYHApOIHOMN
ApryMeHTHpOBaHHOE CHUCTEMaTH4ECKOM
U3JI0KEeHHEe COOCTBEHHOIO | HOMEHKJIAType.

MHEHHSI TpU TPYIIOBOM

00CyXICHHH.

CoOmonenue HOpM
KyJIbTypbl TOBEICHHUS B
pasnuuyHbBIX  cepax U
CUTyalusix oOImeHus, B
TOM qrclie npu
00CYXJICHUH

JIMCKYCCHOHHBIX MPOOJIEM.
CootBercTBUE

BBICKA3bIBAHUN  HOPMam

2. 3amaHus Ha COCTAaBIICHHUE
MTOJIHBIX U COKPAICHHBIX
CTPYKTYPHBIX (GOpMYJ
OpPraHNUYECKUX BEIICCTB
OTJIEILHBIX KJIACCOB.

3. 3agaum Ha onpeaeaeHue
npocTeiiel GopmMyJisl
OpPraHUYECKON MOJIEKYIIBI,
UCXO/IS U3 3JIEMEHTHOT O
cocrtaBa (B %)
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THUNBI OLEHOYHBIX

Ne OK Moayas/Paznen/Tema |Pe3syabrar 00yuenust .
MeponpUATHIA
YCTHOU peyH.
42 | OKO0l CBoiicTBa OpraHnnyeckux | Y cTaHaBJIMBATh 1. 3amanus Ha COCTaBJICHUE
OK 02 COC/TMH CHUI 3aBHUCHMOCTD (U3HKO-|ypaBHEHU XUMUYECKUX
XUMHYECKUX CBOWCTB |peaKIuii ¢ yuacTuem
OK 04 OpraHMYECKUX BEIIECTB OT|OPraHUYECKUX BELIECTB HA
CTpPOCHUS MOJIEKYJI. |OCHOBAHUH X COCTaBa U
AprymMeHTUpPOBAHHOE CTPOEHHUSI.
M3JI0KEHUE COOCTBEHHOTO
2. 3aaHus Ha COCTaBJICHUE
MHEHHUSI TIpU TPYyNIOBOM .
YpaBHEHUI XUMHYECKUX
00CYXJICHHH. N
€aKIHUH, UITIOCTPUPYIOIIUX
CobOmronenne HOPM peakituy, vp py
XUMHUYECKHE CBOMCTBA C
KyJIbTYpbl TIOBEICHHS B
Y4€TOM MEXaHU3MOB
pa3nuuHBIX  chepax U .
MPOTEKAHUS JAHHBIX PEAKIIHI
CHUTyalusix oOImeHus, B .
1 TEHETUYECKOM CBS3U
TOM qucle npu
OpPraHMYECKUX BEIIECTB
00CYXKIIEHU N
Pa3HBIX KJIaCCOB.
JIMCKYCCHOHHBIX MPOOIEeM.
CooTBeTcTBHE 3. PacueTHbIC 3a1a4U 110
BBICKa3bIBAaHUK  HOPMAaM |ypaBHEHHSM PEAKIHi C
YCTHOU peuH. Y4aCTHEM OPTaHHYECKHUX
BCIIIECTB.
4. JlTabopaTopHas paboTa
“IIpeBpamieHns
OpPraHUYECKUX BEIIECTB MPH
HarpeBaHuu"
43 | OKO0l Wnentnduxanus HccnenoBath 1.ITpakTuko-
OK 02 OpPraHMYECKUX BEIIECTB, |KAUECTBEHHBIC  PEAKIINH |OpUEHTUPOBAHHBIC 3aaHUS
HX 3HAYEHHUE U OpraHUYECKUX IO COCTABJICHUIO XUMHUUYECKUX
OK 04 NPUMEHEHHUE B OBITOBOI |COCNMHEHUN  OTAEIBHBIX |PEaKIU C y4acTHEM
Y TIPOM3BOJICTBECHHON KJIAaCCOB. BpIMoNHEHNE U |OpraHuYecKuX BEUIECTB, B T.4.
JeATeIIbHOCTH YEJIOBEKa |clayda 3alaHUM, | ICTI0JIb3YEMBIX JUJIS UX
MOJTY4EHHBIX oT |uaeHTH(UKAIIUY B OBITY U
MIpernoaBaTess. MIPOMBIIIICHHOCTH.
PanmonansHOE
2.JlabopaTopHas pabora:
pacnpeneseHie BpeMeHU

Ha BBIIIOJIHEHHUE 3aJaHHH.

“UneHTHPUKALIASL
OpraHUYECKUX COECMHEHUI
OTIEIbHBIX KJIACCOB”
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THUNBI OLEHOYHBIX

Ne OK Moayas/Paznen/Tema |Pe3syabrar 00yuenust .
MeponpHusATHI
5} Pa3nea S. XapakTepu3oBaTh
Kunernueckue u BJIMSIHUE PA3THYHbIX
TepMOAMHAMH4YecKHe |(paKTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe M CKOPOCTh
NPOTEeKAHUS XMMHYECKHX peakuui
XMMHYECKHX peaKkuuii
5 OK 01 CKOpOCTh XUMHUYECKUX | XapaKTepUu30BaTh IIpakTUKO-OpHEHTUPOBAHHBIE
OK 02 peakiuii. XUMHUYECKOe |BJIMSHUE KOHIIGHTPAIIMK  |TEOpeTHUYECcKUe 3alaHus Ha
paBHOBecHE pearupyronmx BemecTB U |aHaIu3 (pakTOpoB, BIAMSIOIINX
TEMIIEPaTypbl HA CKOPOCTh |HA U3MEHEHHUE CKOPOCTH
XUMHUYECKUX PEaKIUM XUMHYECKON PEAKLINH.
ITpakTUKO-OpUEHTUPOBAHHBIE
XapakTepu3oBaTh
3aJlaHus Ha IPUMEHEHNE
BIIMSIHME U3MEHEHUS
npudnuna Jle-Illatense st
KOHIIEHTpAalllH BeIlEeCTB,
HAXO0)KJICHUS HalpaBJICHUS
pEaKLMK Cpeabl U
CMeEILEHUS] PABHOBECH S
TeMIIEpaTyphl Ha .
XUMHUYECKOM peaKuu u
CMeIlEHU e XUMUYECKOTO
aHaau3 (aKTOPOB, BIMSIOIINX
paBHOBeCHUs
Ha CMEIeHNEe XUMUYECKOTr0
paBHOBeECHUS
6 HccnenoBars nCTHHHBIC
Pa3nen 6. PacTBopbl PacTBOPHI € 32 IAHHBIMH
XapaKTepPHCTHKAMH
6.1 | OKOl |[lonstue o pactBopax |PasnuyaTe ncTMHHBIE 1. 3agaun Ha MPUTOTOBJIEHHE
OK 02 pacTBOpbl. OOOCHOBAHME |pPaCcTBOPOB.
BbIOOpA ¥ O TUMAJIBHOCTD
2. IlpakTuxo-
COCTaBa UCTOYHHKOB,
OpPUEHTHPOBAHHBIE PACUECTHBIE
HEOOXOQUMBIX IS
., |3alaHus HA JUCIIEPCHBIE
peleHus OCTaBICHHON
CHCTEMBI, HCII0JIb3yEMBIE B
3aJla4i Ha OCHOBE .
OBITOBOH U
TPaJULMOHHBIX .
IIPOM3BOACTBEHHON
00111€Y €lI0BEYECKUX
. JEATEIbHOCTU Y€EI0BEKa
LIEHHOCTEH.
6.2 | OKO0l |HccnenoBanue coiictB |MccinenoBath ¢dusuko-|JlaboparopHas padoTa
pacTBOpOB XUMHUYECKHUE CBOMCTBA | ”
OK 04 [IpuroroBnenue pacTBOpoB
UCTUHHBIX pPacTBOpPOB.

BrmomHnenne u®W  chada
SaHaHHﬁ, IIOJIy4YCHHBIX OT
MperoiaBaTeis.
PammonansHoe

pacipeacsicHuC BpPCMCHHA
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THUNBI OLEHOYHBIX

Ne OK Moayas/Paznen/Tema |Pe3syabrar 00yuenust .
MeponpusTHil
Ha BBIIIOJHEHUE 3a/IaHUM.
I IIpogeccnoHaILHO-OPHUEHTHPOBAHHOE COACPKAHME (COAEpPKAHUE NPUKJIATHOTO0 MOLYJIs)
7 Pasznen 7. OuenuBarb nocjeacTeus|3amura Keiica (¢ yueTom
OBbITOBOI 1 Oynyuei
Xumus B ObITY 1 . YAy .
. NPOU3BOACTBEHHOI npogeccuoHaJIbHOIM
NPOU3BOACTBEHHOM
AeITeJIbHOCTH YeJIOBeKAa |1eATeIbHOCTH)
AesTeTIbHOCTH N
¢ mo3unui
yeJioBeKa .
IKO0JI0THYECKOH
0e3onacHOCTH
OK 01 Xumus B ObITY U OnenuBatp nocnencteus  (Ketic (¢ yuerom Oyaymei
OK 02 IIPOU3BOJICTBEHHOU OBITOBOH U npoeccuoHaIbHOM
JeSITEIbHOCTU YeNIOBEKa |IIPOM3BOICTBEHHON NeSITEILHOCTH)
OK 04 JEeSITEeIbHOCTU YelIOBeKa C .
N . |Bo3MOXHBIE TEMBI KEHCOB:
MO3UIINH 3KOIOrHUeCKOM
OK 07

0€e3011aCHOCTH. 1. ITorennenue Kimmara u
OO6ocHoBaHue BEIOOpAa M |BBICBOOOK/IEHHE Ta30BEIX
OIITHUMAJIBHOCTBH COCTaBa TUapaToB CO JHA OKECaHa.
HCTOYHUKOB,
HEOOXOAUMBIX IS
pelIeHus MOCTaBIECHHON

2. bBynymue Matepuasl 17
aBHa-, MallIMHO- U

3aJ1a4i Ha OCHOBE IpUOOPOCTPOCHHU.
TpaAUIMOHHBIX 3. HoBble MmaTepuansl st
001I1e eITOBEYT ECKHX COJTHEUHBIX OaTapei.

I[IEHHOCTEN.
4. JlexapcTBa Ha OCHOBE

ApryMeHTHPOBaHHOCH3IIO pPacCTUTENBbHBIX IIPENAPAaTOB
KEHHE COOCTBEHHOI'0

MHEHHSI TpU TPYIIIOBOM
00CyX/IeHHH.

CoOmonenue HOpM
KyJIbTypbl TIOBEICHHUS B
pa3nuyHbBIX  cdepax H
CUTyalusix oOImeHus, B

TOM YHCIIe npu
00CYXKIIEHU N
JIMCKYCCHOHHBIX MPOOJIEM.
CooTBeTcTBHE

BBICKa3bIBAHUM  HOpMam
YCTHOH peuH.
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