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1. IOACHUTEJIBHAS 3AIINCKA

[Iporpamma 0611€00pa30oBaTENbHON AUCHMIUIMHBI «XUMHUS» pa3paboTaHa Ha
OCHOBE:

— deneparbHOrO  TOCYIapCTBEHHOIO  00pa3oBaTENbHOIO  CTaHAapTa
cpeanero oobmiero oopazosanus (nanee — PI'OC COO);

— deneparTbHOTO  TOCYIapCTBEHHOTO  00pa30BaTENbHOTO  CTaHAapTa
cpennero mnpodeccuoHambHOrO oOpaszoBanus (manee — @DIOC CIIO) 1o
crenrasibHOCTH 09.02.07 MHDOpMaLIMOHHBIE CUCTEMBI M IPOTPAMMHUPOBAHHUE;

— npuMepHON pabdodeil mporpaMMbl 0011€00pa30BaATEIBLHON JUCIUTIIMHBI
«Xumusi» s npodeccHoHaNbHBIX 00pa30BaTeNbHBIX OpraHu3anuil  (0a30BbIN
ypoBeHb (BapuaHT 1);

- yueOHoro mnaHa no cnenuanbHoctd 09.02.07 HMHpopMannoHHBIE
CHUCTEMBI B IPOTPaMMHUPOBAHUE,;

— paboueii mporpammel BocmHTaHus 1o crueruanpHocTH  09.02.07
NudopmaiimoHHbie CUCTEMBI U IPOTPAMMHUPOBAHUE.

[Iporpamma o0611e00pa3oBaTENbHON AUCIHUIUIMHBL «XUMHS» pa3zpaboTaHa B
cootBeTcTBUM ¢ KoHuenmuei npenomaBaHusi o0ieo0pa3oBaTeIbHbIX JUCIUIUINH C
y4eToM npodeccruoHanbHON HaIpaBJICHHOCTU IporpamMm CPEIIHETO
Mpo(eCCUOHAILHOTO 00pa30BaHUsl, peaiu3yeMblX Ha 0a3e OCHOBHOIO O0OIIero
o0pa3oBaHUs, YTBEPXKACHHON pacrnopsikeHueM MMHHUCTEPCTBA IPOCBEIICHUS
Poccuiickonn ®epepanmu ot 30.04.2021 Ne P-98, Ha ocHOBaHMM MNHCHMA
JlenmapTaMeHTa rocy1apCTBEHHOM MOJMUTHKUA B cdepe cpeaHero npodeccuoHaabHOTO
oOpa3zoBanuss H mpodecCuOHANBHOr0 oO0ydeHHsT MUHHUCTEpCTBAa MPOCBEIIECHUS
Poccuiickonn ®@enepanuu ot 30.08.2021 No 05-1136 «O nHampaBieHUH METOAUK
MIpPEToIaBaHMs», Ha OCHOBAaHWH MHUCHhMa JlermapTameHTa rocy1apCTBEHHON TOJUTHKH
B cdepe cpeaHero mnpodeccHOHATbHOTO 00pa3oBaHUs M MPO(HECCHOHATBHOTO
obyuenuss MunucrepcerBa npocsemienns Poccuiickoit ®enepanun ot 01.03.2023 Ne
05-592 «O HanpaBieHUU PEKOMCHIAITHIN.

Conepxkanue pabouelt mporpamMMbl 1Mo 001Ie00pa30BaTeIbHON JTUCIIUILIMHE
«Xumus» pa3paboTaHO HA OCHOBE:

- CUHXpOHHU3AIMK  00pazoBaTelbHBIX  pesyiasTaToB  DPI'OC  COO
(IMYHOCTHBIX, NpeaMeTHbIX, MetanpeameTHeix) 1 @I'OC CIIO (OK, IIK) ¢ yuyerom
po(IBHON HANIPABICHHOCTH CIICIIHAIEHOCTH;

— WHTETPAINH u MIPEEMCTBEHHOCTH COJICpKaHUS 1o
0011e00pa30BaTEeNbHON TUCIUTIIINHE « XUMHUS» U COJAEPKaHUs yUeOHBIX AUCITUTUINH,
npodeccuonanbubix Moayineir ®I'OC CIIO.

1.1. MecTto 0011€00pa30BaTEJIbHON JUCHUILINHBI B CTPYKTYpPe OCHOBHOM
o0pa3oBaTeJIbHOM NMPOrPAMMBI:

OOmieobpa3zoBarenbHass — AUCHUIUIMHA «XUMUS» SBISETCd 00s3aTeNbHOM
4acThl0 0O0MIe00pa30BaTENBLHOTO IHMKJIAa 00pa30BaTENbHOW MPOrpaMMbl CPEIHErO



npodeccuonanbaoro oopazopanus (nanee — OOII CITO) o cnermansHOCcTH 09.02.07
NudopmanimoHHbie CUCTEMbl U TPOrpaMMHUpPOBaHHE Ha 0a3e OCHOBHOTO OOIIETro
00pa3oBaHuUsl C MOTYYEHUEM CPEIHETO 00IIEero 00pa3oBaHusl.

Ha  wu3yuenue  oOmieoOpa3oBaTelbHOM — JAMCHMIUIMHBI — «XUMHUS» IO
cenpasibHOcTH  09.02.07 HMHpOopManiMoHHbIE CHUCTEMBI W MNPOrPaMMUPOBAHHE
OTBOJIUTCA /2 yaca B COOTBETCTBHH C YUEOHBIM ILIAHOM.

B mnporpamMme TeopeTHUecKuE CBEIEHUS TOMOJHAIOTCS JabOpaTOPHBIMU U
MPAKTUUYECKUMH 3aHATHUSMU B COOTBETCTBHH C YUEOHBIM IJIAHOM IO CIEIUATBHOCTH
09.02.07 UudopmaiioHHble CUCTEMBI U IPOTPaMMUPOBAHUE.

[IporpamMma COOEPKUT TEMATUYECKUH IUIAH, OTPAKAOIIUN KOJIUYECTBO YaCOB,
BBIJICISIEMOE HAa M3yYEHHE pa3delioB U TEM B paMKax o0nieoOpa3oBaTeIbHOM
JUCLUIUTUHBI « XUMUSD)

KoHTposb kauecTBa 0CBOEHHS 0011€00pa30BaTEIbHON JUCHUIUIMHBI « XUMUS»
IIPOBOJIUTCS B MPOLIECCE TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUHOM aTTECTALUH.

Texkyuuii KOHTPOJIb MPOBOJUTCS B IIpeenax y4eOHOro BpEMEHH, OTBEICHHOIO
Ha JUCLUIUIMHY, KaK TPAJIULHUOHHBIMH, TAK 1 UHHOBAllMOHHBIMA METOJAMH, BKIIFOYAs
KOMIIBIOTEPHOE  TECTUpPOBaHUE. Pe3ynpTaThl KOHTPOJISL  YYWTBHIBAIOTCS — IIPH
MOJIBEICHUN UTOTOB N0 00111€00pa30BaTEeIbHON TUCIUILINHE.

[TpomexyTouHass arTecTauus MNPOBOAUTCS B ¢GopMe 3auera IO UTOTraM
U3Y4YEHUS JUCLHUIUINHBI.

1.2. Ileau u 3axa4n 001eo0pa3oBaTeIbHON AUCHUTITUHBI

Peanuzanusi mporpammbl  00111€00pa30BaTEIbHON JTUCHUIUIMHBL «XUMHUS» B
ctpykrype OOII CIIO HanpaBineHa Ha JOCTUKEHUE LIEJIH MO:

— OoCBOEHHIO oOpasoBaTenbHbIX pe3yiabTaroB ®I'OC COO: AMYHOCTHBIC
(JIP), meranpenmeTtnsie (MP), npenmernsie (I1P),

- MOJITOTOBKE OOYYaIOIIMXCA K OCBOCHHUIO OOHIMX U MPOodecCroHaTbHBIX
kommereHiui (mamee — OK, IIK) B coorBerctBun ¢ ®I'OC CIIO no cnenuaibHOCTH
09.02.07 UndopMaimoHHBIE CUCTEMBI U IPOTPAMMHUPOBAHUE.

— dbopMupoBaHHEe Yy CTYJCHTOB MPEACTABICHUS O XUMHUYECKOU
COCTABJIAIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MHpAa KaK OCHOBBI MPUHSATHUS
pelIeHUd B JKU3HEHHBIX M TPOU3BOACTBEHHBIX CHUTYyallUsIX, OTBETCTBEHHOI'O
MOBEAECHHUSI B IPUPOJHOM CpelIE.

CopaepkaHue MporpaMMbl HAIPABJIEHO HAa JOCTHKEHUE CIEAYIOIINX 3a0a4:

- chopMHUpOBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKHUX
MPOLIECCOB U ABJIECHUM B OKPYXKAIOLIECH Cpele, LEIOCTHOM HAYYHOU KapTUHBI MHPA,
B3aMMOCBSI3U M B3aMMO3aBUCUMOCTU €CTECTBEHHBIX HAYK;

— pa3BUTh  yYMEHHUSA  COCTaBIsATH  (OPMYJIbI  HEOPraHWYECKUX U
OpraHUYECKUX BEIIECTB, YPAaBHCHUS XUMHYECKUX PEAKIUUA, OOBACHATH MX CMBICIH,
HMHTEPIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

— chopMHpOBAaTh HABBIKM TMPOBEJACHUS MPOCTEUNIUX  XUMHYECKUX
DKCIIEPUMEHTAJFHBIX  HUCCJIEIOBAaHUNM C COONIOACHHEM TMpaBWi  0€30MacHOTO
oOparieHus ¢ BEIecTBaMu 1 JIaA0OpaTOPHBIM 000PYI0BAHUEM;



— pa3BUTh YMEHHUS HCMOJIb30BaTh MH(DOPMAIMIO XUMHUYECKOIO XapakTepa
U3 PA3IMYHBIX HICTOYHHUKOB;

— chopMUpOBAaTh  YMEHHUS  TPOTHO3MPOBATH  TOCJIEICTBUS  CBOEH
NEATETPHOCTH W XUMHUYECKUX TPUPOJHBIX, OBITOBBIX H IPOU3BOJCTBEHHBIX
MPOIIECCOB;

— chopMUpOBATh TMOHUMAHUE 3HAYUMOCTH JIOCTIKEHUH XHUMHUYECKOMN
HAYKW U TEXHOJIOTHH JUIsl pAa3BUTHS COIIMAILHOM U TIPOU3BOJICTBEHHOMU Chep.

B mpomecce ocBoeHHs 00I1I€00pa3oBaTENbHON JUCIHUIUIMHBL «XUMUS» Y
oOyJaromuxcs mejeHanpaBIeHHO (GOPMHUPYIOTCSI YHUBEPCAIbHBIC YIeOHbIC TEHCTBUS
(manee — VYVY]), Bkmodas (opMupoBaHHe KOMIIETEHUUNA B 00JIacTh Yy4eOHO-
MCCIICZIOBATEILCKOM W TPOCKTHON JEATENBHOCTH, KOTOPHIE B CBOIO OuYepellb
00ecreynBalT MPEEeMCTBEHHOCTh (opmupoBaHusi o6mux komnereHmin OIOC
CIIO.

dopmupoBaHue YV OPUEHTUPOBAHO Ha podeccuoHaIbHOE
caMOOTMpe/eIeHne 00yJaloUXCcs, Pa3BUTHE 0a30BbIX YNPABICHUECKUX YMEHUH IO
IJITAHUPOBAHUIO U TPOCKTUPOBAHUIO CBOETO MPO(PECCHOHATHEHOTO Oy ayIIEero.

1.3. O0masi xapakTepucTHKA 00111e00Pa30BaATEIbHON JUCUMILIUHbI

OO61eo0pazoBaTesbHas AUCHUIUIMHA «XUMUSD UMEET MEXIUCIUILTUHAPHYIO
CBSI3b C JUCHMIUIMHAMHU 00IIe00pa3oBaTeibHOr0 W 00MIenpodhecCHOHAIBHOTO
nukiaoB OJ1.07 Maremaruka, OJl 11 ®dusuka, O 10 OcHoBBI 0€30MacCHOCTH
xusHenestenbHocty, OIL.02 ApxuTekTypa anmaparHeIX CpPEACTB, a TaKkKe
MEXIUCIUIUTMHAPHBIMU Kypcamu (ganee - MJIK) npodeccuonansnoro nukna: MJIK.
2.1  Texuomoruss  pa3paboTku  mporpaMMmHoro  obGecmeuenus, MJIK.2.3
Maremarnueckoe wmoaenupoBanne, MJIK. 03.01 MogenupoBanue u aHanus
nporpammuoro ooecneuenus, MJIK.03.02 Vnpasnenune npoexkramu, MJK. 03.01
MonenvpoBanue u aHanu3 nporpammuoro odecrnedenusi, MJIK.07.01 Ynpapnenue u
aBTomMaTu3aius 0a3 JaHHbIX, NpPodecCHOHANbHBIMU MoAysiMu (manee — I[IM),
I[IM.02.  OcyuiecTBieHME  HHTETpalUd  OporpaMMmHbiXx  moaynei, [IM.03
PeBbroupoBanue mnporpaMMmubix MpoaykroB, [IM.07 CoaamunuctpupoBanue 0a3
JTAHHBIX U CEPBEPOB.

OOmieobpazoBaTenbHas JUCIUIUIAHA «XUMHS» HMEET MEXIUCIUILTHHAPHYIO
CBI3b C  ydeOHOW aucuuiuimHOM  «OOIme  KOMIETEHIMU MnpodeccuoHanay
00IIENPOPECCHOHANBHOIO 1MKJIA B YacTW Pa3BUTHUS MaTeMaTU4yecKOi, eCTECTBEHHO-
HAY4YHOW TPaMOTHOCTH, a Takke (POPMUPOBAHUS OOLIMX KOMIIETEHIIUI B cpepe padoThl €
MH(pOpMALIMEH, CaMOOpraHU3aliy U CaMOYITPABJICHNS, KOMMYHUKALIUH.

Conepxanue 0o011e00pa3oBaTeIbHON NUCIMILIMHBI HAMpaBJIEHO HA JOCTHKECHUE
001X u npodeccnoHanbHbIx kKomnereHuui B coorserctBuu ¢ ®I'OC CIIO, Ha ocHOBe
(dhopMHUpOBaHUS JTMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX PE3yIHTaTOB 00yUCHUS,
pernamentupoBaHHbix GI'OC COO.

B npoduibHy0 COCTaBIAIONIYI0 IO 00Ie00pa30BaTeNbHON TUCHUIUTMHE BXOIUT
npodeccCHOHAIBHO OPUEHTUPOBAHHOE COZIEpKaHUe, HeoOxoauMoe Uit ((OPMUPOBAHUS Y
00yJaromuxcst 00X 1 MPOPEeCCUOHATEHBIX KOMIIETEHITUH.



B nporpamme mno o0mieo0pa3oBaTeabHON AUCHUIUIHHE «XUMHUS», pEaTi3yeMOi
pyU TOATrOTOBKE oOywaronmxcsi mno crnenuanbHocTsM 09.02.07 MudopmarmoHHbie
CUCTEMbl W MPOTPaMMHUpOBaHUE, MNPOPUIHLHO-OPUEHTUPOBAHHOE COJEPKaHUE
HaXOJIUT OTPAXKEHUE B TEMAX:

Tema 3.1 Krnaccuduxanusi, HOMEHKJIATypa M CTPOCHHE HEOPTraHUYECKUX
BEILIECTB

Tema 3.2 OU3NKO-XUMUYECKHE CBOMCTBA

Tema 4.1 Knaccuduxkarus, cTpoeHre 1 HOMEHKIIATypa OpTaHUIECKUX BEIIECTB

Tewma 4.2 CBoiicTBa OPraHMYECKUX COCAMHEHUIN

Tema 4.3 HaeHTupukauuss OpPraHMYECKUX BEIIECTB, WX 3HAYEHUE U
MIPUMEHEHUE B OBITOBOM M MPOU3BOJICTBEHHOMN JESATEIBHOCTH YEIOBEKA

Tema 5.1 CKOpOCTh XUMHUYECKUX pEaKLHii. XUMHUYECKOE PAaBHOBECHE

Tema 6.1 Ilonsitue o pacTBopax

Tema 6.2 MccnenoBaHue CBOMCTB paCTBOPOB

Tema 7.1 XuMus B ObITY U TPOU3BOCTBEHHOM JIEATETLHOCTH YETIOBEKA



1.4. Ilnanupyemble pe3yJibTaThl OCBOCHHUS 0011e00pa3oBaTeIbHOM IMCHMILINHBI B cooTBeTcTBMU ¢ PI'OC CIIO
1 Ha ocHoBe ®PI'OC COO
B pamkax mporpammsl 0011e00pa3oBaTeIbHON AUCIUIUIMHBI « XUMHUS 00yUYaloIUMHKCS OCBauBaroTCsl TuYHOCTHBIE (JIP) n
metanpeametaoie (MP) (o0uue) u npenmerssie (I1P) (mucuuminHapHbie) pe3yibTaThl B COOTBETCTBUU ¢ TpeboBanusimu OI'OC
cpenHero ob6bmiero oOpazoBanusa. (Ocoboe 3HAYEHHWE MUCHUIUIMHA HMEeT Mpu (HOPMUPOBAHMM M PA3BUTHUM OOIIMX U
npodeccuoHaIbHBIX KOMIIETEHIIUM 110 CIIEIUATbHOCTH.

O0nme KoMNeTeHII NN

I[lnanupyemsble pe3yabTaThbl 00y4eHH s

Oﬁmuel

I[]/ICII]/II'L]'II/IHilprle2

OK 01. Beibupats criocoOsl
pEIICHUS 3a/1a9
podeCCuOHATLHON
NeSTEIbHOCTH TPUMCHHUTEITHHO
K Pa3JINYHBIM KOHTCKCTaM

B yacTu TPYy/10BOr0 BOCIIMTAHHUSA:
FOTOBHOCTb K TpPYyAY, OCO3HAaHHME IIEHHOCTH|
MacTepcTBa, TPYI0I00HE;

FOTOBHOCTb K  aKTHBHOW  JESTEIbHOCTH
TEXHOJIOTUYECKON M COLMAaNbHOM HaIpaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMHMPOBATH, IJIAHUPOBATH W
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO 1€ATEIIbHOCTD;
HMHTEpeC K Pa3INYHbBIM cepam
podeccuoOHaTbHON 1EATEIbHOCTH,
OsJasenne YHUBepCAJIbHBIMU
MO3HABATEJIbHBIMHU AeHCTBUAMM:
a) 0a3oBble JIOTHYECKHUe AelicTBHS:

yuyeOHBIMHU

- CaMOCTOSITEIILHO (bopMynHMpoBaTh u
AKTyaJIM3UpOBaTh MPOOIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHAaBJIMBATb CYHICCTBGHHI)II\/'I IMMPpU3HAK WJIN
OCHOBAaHUA [JIA CpaBHCHUA, KHaCCI/I(I)I/IKaL[I/II/I U

0000IICHMS;
- OmpeneNnaTh Ienu JACSITeNbHOCTH, 3a7aBaTh
MMapaMETPhI U KPUTECPHUU UX JOCTHIKCHUA,

- BBIIBJISITb 3aKOHOMCPHOCTU W IIPOTHUBOPCYHA B

- BJIQJIeTh CUCTEMON XUMHUECKUX 3HAHUM, KOTOpas BKJIOYAET:
OCHOBOIIOJIArarolue MOHATUSA (XUMUYECKUH D3JIEMEHT, aTOM,
PIICKTPOHHAs 000JI0YKA aTtoMma, S-, P-, U-2JIeKTpOHHBIE OpOUTAIH
AQTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD,
CTENEeHb OKHMCIICHUS, XMMUYECKasl CBA3b, MOJIb, MOJISIpHAs Macca,
MOJIApDHBIA  00BEM, YIVIEPOJHBIM  CKeNeT, (YHKIMOHAIbHAs
rpymmna, pajgukan, H30MEpHs, H30Mepbl, T'OMOJOTHMUYECKUI psij,
TOMOJIOTH, YIJI€BOJOPOABI, KHUCIOPOJA- M  a30TCOJAEpIKAIIUE
COEJMHEHUs,, OMOJIOTMYECKH AaKTHBHbIE BellecTBa (YIJIeBOJbI,
PKUPBI, O€JIKM), MOHOMEpP, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BEICOKOMOJIEKYJISIPHBIE COEIUHEHMSI, KpUCTAJNINYECKasl pelieTkKa,
TUTIBI XUMUYECKUX PEAKINH (OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE,

DK30-U SHAOTCPMUUCCKHUEC, PCAKINU HOHHOI'O O6MCH8.), pacTBoOp,
DJICKTPOJIUTHI, HEDJICKTPOJINTEI, SJICKTPOJIHUTHYCCKAS
JITMCCOLIM Ay, OKHCIHUTCIIb, BOCCTAHOBHUTCIIb, CKOPOCTH,

XUMUYECKON pPEaKlUuh, XUMHUYECKOE pPaBHOBECHE), TEOPUU U
3aKOHBI (TEOPHUS] XMMHUYECKOTO CTPOCHMSI OPraHMYECKUX BEUIECTB
A.M. bytiepoBa, Teopus 3SJIEKTPOJIUTHYECKONW THUCCOLMAIUU,
nepuoanueckuid 3axkoH J[.MI. MenneneeBa, 3aKOH COXpaHEHHS
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK  XHWMHH,
(haKkTONIOTHUeCKHe CBEACHHS O CBOWCTBAX, COCTAaBE, MONyUYECHUU U

! Yka3pIBAIOTCA THUHOCTHEIE ¥ METANpeAMeTHbIe pesyasTaThl 13 ®IOC COO (B mocnenneii penakiuu ot 12.08.2022) B oTriaronsHoi hopme, ¢ opmupyemble 0011e00pa3oBaTENbHOI AUCIUIIIMHOMN
2 ucuummaapubie (PeIMETHBIE) Ppe3yNbTaThl YKa3bIBAIOTCS B COOTBETCTBHH € MX NMONHBIM nepednem Bo PI'OC COO (B nocnenneit pexakiuu ot 12.08.2022



[paccMaTpUBaCMBbIX SIBJICHUSX;
- BHOCUTh KOPPEKTHUBHI B JIEATEIbHOCTh, OLICHUBATH|
COOTBETCTBHE PpE3yJbTAaTOB IIEJSM, OIICHUBATH
[PUCKH MOCIEACTBUMN JAESATEIBHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIIJIEHUE TIPH PEIICHUH]
PKU3HEHHBIX TIPOOIIeM

0) 0a30BbIe HCCJIea0BaTEIbLCKHE JeiiCTBHA:

- BJIAJICTh HaBBIKAMH y4eOHO-UCCIICJIOBATEIBCKON 1|
[MPOCKTHOM JESITEIIbHOCTH, HAaBBIKAMH pa3pelIeHus
pooIieMm;

BBISBIIATh PUYMHHO-CJICACTBEHHBIC CBS3U W
AKTYaJIM3UpPOBATh 3aJlady, BBIABUTATh THUIIOTE3Y €€
[pericHus, HaXOIUTh apryMeHThI IS
TOKa3aTelibcTBa CBOMX YTBEPXKICHHM, 3a7aBaTh
rapamMeTpbl 1 KPUTEPUH PEILICHNUS,

aHAJIM3UPOBATh TOJIYYCHHBIE B XOJI€ PEIICHUS
3alayd Pe3yJabTaThl, KPUTUYECKU OIEHUBATh UX|
ITOCTOBEPHOCTh, TMPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCIIOBHUSX;

- YMETh NMEPEHOCHUTh 3HAHUS B TMO3HABATEIIBHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEIEATEILHOCTH,

- YMeTb MHTETpUpPOBaTh 3HAHUS M3 Pa3HbIX|
[IPEeIMETHBIX 00JIaCTel;
- BBIIBUraTb  HOBBIE WM,  Ipeylararh

OpPUTMHAIIBHBIE TOIXO/bI U PELICHMUS;
- CIIOCOOHOCTD UX MCIIOJIb30BaHMS B
[T03HABATEJIILHONW U COLMAIBHON IPAKTUKE

0C30IIaCHOM KCTIOJIb30BAaHUHM BAKHEHIIMX HEOPraHUYECKHX |
OPTaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOW IEATEIBHOCTH
UeIIOBEKA;

YMETh BBIABJIATH XAPAaKTEPHbIE IPU3HAKK U B3aUMOCBS3b)
M3YYEHHBIX TOHSITUH, MPUMEHSITh COOTBETCTBYIOUIUE IOHSITHS
[pY ONUCAHMM CTPOCHHUS U CBOWCTB HEOPraHUYECKHX U
OpPraHMYeCKUX BEIIECTB M HMX IPEBPALCHUI;  BBISBIATH
B3aMOCBSI3b ~ XMMHYECKMX  3HAHMH ¢  IIOHATHSMHA U
[pE/ICTaBICHUSAMM APYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh MCIOJIb30BaTh HAUMEHOBAHUSI XUMHYECKUX COCHUHEHHI]
MEXIYHAPOAHOTO COK03a TEOPETUUECKON M MPUKIAJIHON XUMHH U
TPUBHAJIbHBIC HA3BAaHUS BAXKHEUIIINX BEIIECTB (ITUJICH, alleTUIICH,
rviepuH, (eHols, GopMalbIerusl, YKCycHas KHUCIIOTa, TIIUIUH,
yrapHbIil Ta3, YIVIEKUCIBIA Tra3, aMMHUaK, TalleHas W3BECTb,
HeramieHasi W3BeCThb, MUTHEBAas cofa W JAPYTUX), COCTaBIATH
(hOpMYyJIBI HEOPTAHUYCCKUX M OPTAHUICCKUX BEIECTB, YPABHCHUS
XUMUYECKUX PEAKIHMH, OOBSICHATh HMX CMBICI; IOATBEPKIAThH
XapaKTEpHbIC XHUMHUYCCKHE CBOMCTBaA BCIIIECTB
COOTBETCTBYIOLIMMH DJKCIIEPUMEHTAMHM U 3aIlUCSIMU ypaBHEHU
XAMHYECKUX PEAKIIUI;

YMETh  YCTAaHaBJIMBATh  IPUHAMJICKHOCTb  HU3YUYEHHBIX
HEOPraHWYECKUX M OPraHMYECKHX BEIIECTB K ONPEACICHHBIM
KJlaccaM M IpyIlaM COCIMHEHUN, XapaKTepU30BaTh UX COCTaB U
BaXHEHIIIME CBOWMCTBA; OMNPENETATh BUIbl XHUMHUYECKHX CBS3EH
(KOBaJIeHTHAsl, WOHHAs, METAJUIMYecKas, BOJOPOJHAs), THIIBI
KPUCTAJUTMYECKUX ~ PEHIETOK  BEIIECTB;  KJIACCHU(UIIMPOBATH
XMMHYECKHUE PEaAKINH;

- c(OpMHUPOBATH MPEJCTABICHUS: O XUMUYECKOU COCTaBIISIFOIICH
€CTECTBEHHOHAYYHON KapTHHBI MHUpPa, POJIM XUMHUU B MO3HAHHY
SIBIIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIIIEHUS U KYIbTYpPHI
IMTHYHOCTH, €€ (PYHKITMOHAIIBHOW TPaMOTHOCTH, HEOOXOIMMOM IS
pEIICHUs MPAKTUYECKUX 3a7a4 U IKOJIOTUYECKH 0OOCHOBAHHOTO)
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOJHON CpelIE;

- yMeThb IPOBOAWUTH pacueThl MO0 XUMHYECKHUM ¢dopMmynaM ¥




HCII0JIb30BaHHUEM
BC€IICCTBA C

YPaBHEHUSIM ~ XUMHYECKHX
(U3NYECKUX  BEIUYHH,
KOJIMYECTBEHHON CTOPOHBI: Macchl, O0beMa (HOpPMAaJbHBIE
yCIIOBHSI)  Ta30B, KOJIMYECTBA  BEIECTBA;  HCIIOJIb30BATh
CHCTEeMHBIE XMMHYCCKHE 3HAHMSA Il TPUHATHS pEIICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMU U
X TPUMEHEHHEM

peakuui ¢
XapaKTEPHU3YIOIINX

OK 02. Mcnonbs3oBaTh
COBPEMEHHBIC CPE/ICTBA
[OMCKa, aHAJIHM3a U
MHTEepIpeTay HHPOPMAITUU
1 TH(pOpMaIMOHHBIE
TEXHOJIOTUH TSI BBITIOJTHCHUS
3aad npodeccHoHaATBHON
eI TeIbHOCTH

B 06s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMUPOBAHHOCTh MHUPOBO33PEHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSA HAyKd ¢ OOUIECTBEHHOW MPaKTUKH,
OCHOBaHHOTO Ha Jaore KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
[1OJINKYJIbTYPHOM MHPE;

- COBEPILECHCTBOBAHUE SA3BIKOBOM M YUTATEIbCKOH
KyJIbTYpbl KaK CpEACTBA B3aUMOJICHCTBUS MEXIY)|
ITF0IBMU U TTIO3HAHUS MUDPA;

- OCO3HAHME IICHHOCTUM HAay4HOH JesATEeJbHOCTH,

TOTOBHOCTB OCYILECTBIIATh IIPOEKTHYIO y
MICCIIEIOBATENCKYIO €STENbHOCTh MHANBUAYAJIBHO
1 B TpyIIIE;

OBiageHue YHHMBEPCAJIbHBIMH Y4eOHbIMH

MO3HABATEJIbHBIMHU AeHCTBUAMM:

B) padoTa ¢ unopmanmeii:

- BJaJeTh HABBIKAMU MOJY4YeHUs HH(OpMaIu u3
MCTOYHUKOB  pa3HBIX THUIOB, CaMOCTOSITENIbHO
OCYILIECTBIATh TOUCK, AHAIU3, CUCTEMAaTU3aLHUI0 Y|
MHTEpIpeTaluio HHGOPMallK pa3Iu4YHbIX BUIOB U
(bopM npencTaBieHUS;

- cO3JaBaTh TEKCThl B pa3iIU4HbIX (opmarax c
y4eTOM Ha3HaueHuss MHGQOpManuu U  LEJIeBOH
ayTUTOPUH, BBIOMpas  ONTUMAJIbHYIO  (QopMmyj
[IpeICTaBICHNS U BU3YyalIU3aliy;

- YMETh IUIAHUPOBATh M BBIMOJHATH XUMUYECKUN KCIIEPUMEHT
(mpeBpallleHUss OpraHMYeCKHX BEIIECTB MpPH HarpeBaHHH,
[IOJIy4EHUE JTWICHA W M3YYEHHE €ro CBOMCTB, KAYECTBEHHBIC
pEAKIIMM Ha  albJETUAbl, KpaxMall, YKCYCHYIO KHUCIOTY;
neHatypanus OelTKOB IPU HarpeBaHUH, IBETHBIC PEaKIIU OCJIKOB;
[IPOBOAUTH PEaKLMU HOHHOTO 0OMEHa, OMPeIesTh CPEay BOAHBIX|
[pacTBOpOB, KayeCTBEHHBIC pEakIMH Ha cynbdar-, kapOoHAT- H

XJIOPU/I-AaHHOHBI, Ha KaTHUOH aMMOHUS; peliarh
PKCIIEpUMEHTANIbHBIE  3a7ayd  1mo  TeMaM  "Metamsl" U
"Hemetamnel"') B COOTBETCTBMM C TpPaBWIAMH  TEXHHUKH

0€30MacCHOCTH NpU OOpAIEHUH C BEIECTBAMHU U JIaDOpaTOPHBIM
000pYyJOBaHUEM; TPEACTABIATH  PE3yJbTaThl  XMMHUYECKOTO
DKCIIEpUMEHTa B (OpMe 3amiCH ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii ¥ (QOpMyIMpOBaTH BBIBOJBI HAa OCHOBE 3THX
[pE3yIbTATOB;

- yMeTb  aHANU3UPOBaThb  XMUMHMYECKYI0  HH(OpMALHIO,
MONTy4yaeMyl0 W3 pa3HBIX HCTOYHHKOB (CPEICTB MacCOBOM
H(popManuu, ceTb IHTepHEeT U Apyrue);

- BJIaJICTh OCHOBHBIMH METOJIJaMH HAYYHOTO TTO3HAHMUS BEIIECTB U
XUMUYECKUX sBJICHUN (HaOdrofieHue, U3MepeHHe, SKCIEPUMEHT,
MOJICITUPOBAHNUE);

- yMEThb MPOBOAMUTH pacueThl MO0 XUMHYECKHUM (dopMmyiIaM ¥
YpaBHEHHSIM ~ XMMHUYECKHX  PEaKIHMid C  HUCIOJIb30BaHUEM
(U3MYEeCKUX ~ BENUYMH,  XapaKTepU3YIOIIMX  BElIecTBa  C
KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE
yCIOBHSA)  Ta30B, KOJMYECTBA  BEIIECTBA;  HCIOJIb30BATH

- OLICHUBATh JOCTOBCPHOCTBD, JIETUTUMHOCTH|

CUCTCMHBIC XHWMHWYCCKHUC 3HAHUA JId TIPUHATHUA peIHeHI/Iﬁ B
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I/IH(bOpMaI_[I/II/I, €€ COOTBECTCTBUC
MOPAJIBHO-3TUYCCKUM HOPMaM;
- HCIIOJIB30BaTh CpPCACTBA I/IH(bOpMaI_[I/IOHHBIX H

IIpaBOBbBIM U

KOMMyHI/IKaI_II/IOHHBIX TeXHOJ’IOFI/Iﬁ B peH_IeHI/II/I
KOIHHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHU3alMOHHBIX  337ad ¢ COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHHKH O€30IacHOCTH,
TMUTHCHBI, PECcypcocOepekeHHs, TMpaBOBBIX |
DTHYCCKUX  HOPM,  HOPM  HH(OPMAIHOHHOM
0e30IMacHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AILUTHI
nHpopManuy, HHOOPMAIIMOHHON 0€30MacHOCTH
ITMYHOCTH,

KOHKPCTHBIX JKMU3HCHHBIX CUTYyallUuAaX, CBA3aHHBIX C BCIICCTBAMU Ui
X IPUMCHCHHUEM

OK 04. D¢ddexTuBHO
B3aUMOJICHCTBOBATD U
paboTaTh B KOJUICKTHBE H
KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
1 CaMOOIIpEICTICHUIO;

-OBJIaJICHE HaBbIKAMU y4e€OHO-MCCIIEI0BATEIbCKOM,
[MPOEKTHOM M COIMAIbHOMN JIEATEIIbHOCTH;
OBJaaeHue YHHBEpPCAJIbLHbIMH
KOMMYHUKATUBHBIMU /1eHiCTBUAMM:

0) coOBMeCTHAA JeATEeIbLHOCTD.

- I[OHMMAaThb MW MHCHOJb30BaThb IPEUMYIIECTBA
KOMaHIHOW U UHIMBUyadbHOU paOOThI;

- MPUHUMATh LEIM COBMECTHOM JIESTEIbHOCTH,
OpraHu30BbIBaTh U KOOPJUHHUPOBATH JEUCTBUA IO
€€ JIOCTIKEHMIO: COCTaBIATh IUIaH JEUCTBHM,
[pacrpeieNaTh PO C YYETOM MHEHHUM YYaCTHHUKOB
00CYXKIaTh pe3yNbTaThl COBMECTHON paboThI;

- KOOPJMHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBUSX|
[PEAIbHOTO, BUPTYAIBHOTO M KOMOWHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYLIECTBJIATH MO3UTUBHOE CTPATErMYECKOE]
[MOBEJICHUE B PA3JIUYHBIX CHUTYyalUsAX, MPOSBIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM

- YMETb IUIAHUPOBATh U BBINOJHITh XUMUYECKUI SKCIIEPUMEHT
(mpeBpalleHuss OpPraHUYecKWX BELIECTB IPU  HarpeBaHMH,
[10JIydeHUE 3TUJIEHA U H3Y4YEHHME €ro CBOMCTB, Kaue€CTBEHHBIE
[peakMM Ha  albJeTu/bl, Kpaxmal, YKCYCHYIO KHCIOTY;
neHaTypanus OelTKOB IPU HarpeBaHUH, IBETHBIC PEaKIIU OCJIKOB;
[POBOJIUTH PEAKI[MM HOHHOTO 0OMEHa, ONPEeAETATh Cpely BOAHBIX
[PaCTBOpPOB, KaueCTBEHHBbIE peakIuu Ha cylbdar-, kKapOoHAT- U

XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHUS; pearp
PKCTIIEpUMEHTANIbHBIE  3a7ayd 1o  TeMaM  "Metamel" U
"Hemetannel") B COOTBETCTBUM C MpaBWJIAMH  TEXHUKHY|

0€30MacHOCTH NpU OOpAaIllEeHUH C BEIIECTBaMU U J1aOOpaTOPHBIM
000pYyJOBaHUEM; TPEACTABIATH  PE3yJbTaThl  XMMHUYECKOTO
bKCIIepUMEeHTa B (OpME 3aluCH YpaBHEHHI COOTBETCTBYIOIIHX
[peakiuii 1 GopMyJINPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB

OBJj1a/IcHHEe YHHBEPCAJIbHBIMH PeryJisiTHBHbIMH
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nelcTBUSIMU:

) NPUHATHE Ce0sT M IPYTUX JIO/ei:

- IPUHUMATh MOTHUBBI U apTyMEHTBI JPYTHX JIOJCH
[IpU aHAJIM3E PE3YJIbTATOB JAEATEIbHOCTH;

- PU3HABATh CBOE MIPABO U MPaBO JIPYrUX JIOJEH Ha|
OIOKH;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MTO3UIIUU
IPYroro 4eJoBeKa;

OK 07. ComelicTBOBaTHL
COXPAHEHUIO OKPYKAIOLIEH
Cpenbl, pecypcocOepeKeHHUIo,
[IPUMEHSTH 3HAHUS 00
M3MEHEHUU KJIMMaTa,
[IPUHITUITBI OEPEHKITNBOTO
Mpon3BOICTBA, Y3 (HEKTUBHO
NIEHCTBOBATh B UPE3BbIYANHBIX
CUTYyaLUsiX

B 00/1acTH IK0JI0rHY€CKOT0 BOCIIUTAHMSA

- C(OPMUPOBAHHOCTb JKOJIOTUYECKON KYJIBTYpHI,
[MIOHMUMAaHUE BIUSHUS COLUAIbHO-3KOHOMHYECKUX
[POLIECCOB HA COCTOSIHUE MPUPOAHON U COLMAIBHOM]
CpeIbpl, OCO3HaHHE  IJO00AJIBHOTO  XapakTepa
PKOJIOTMUYECKUX MPOOIIeEM;

IJIAHUPOBAHUE M OCYLIECTBJICHUE JACHCTBUU B
OKpYJKalollled Cpele Ha OCHOBE 3HAaHUA LeJeH
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEINPUATHE JEUCTBUN, TPUHOCAIIUX BpPE]
OKpY>KarollEen Cpelie;

YMEHHME MPOrHO3UPOBATH  HEOJArONpUSITHBIE
DKOJIOTMYECKHUE TMOCIEACTBUS TPEANPUHUMAEMBIX]
NIENCTBHM, IPEAOTBPAILATh UX;

- PaclIMPEHNE ONBITA JEATEIBHOCTH IKOJIOTHYECKOU
HaIpaBJIEHHOCTH;

- OBJIaJIeHHE HaBbIKaMH y4eOHO-

M CCIIEI0BATEIBCKOM, MPOEKTHON U COLMATIBHOM
NESTEIHOCTH,

- chopMupoBaTh MPEACTABICHUSA: O XUMHUYECKON COCTABIISIONIEH
€CTECTBEHHOHAYYHOM KapTHHBI MUpPA, POJIM XMMHUHU B MO3HAHUM
SIBIIGHUN TPUPOABbI, B (OPMUPOBAHUU MBIIIJICHUS U KYJIbTYPHI
ITUYHOCTH, ¢ (DYHKIIMOHATLHOW TPaMOTHOCTH, HEOOXOIMMOM IS
[PEIICHUs MPAKTUYECKUX 3a7a4 U IKOJIOTUYECKH O0OOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJHON CPEIIE;

- YyMETh COOJIOJaTh MpaBUiIa SKOJOTMYECKU IeJIecCO00pa3HOro
[OBEJEHUsS B OBITY M TPYJOBOM JEATETBHOCTH B IEJIAX
COXpaAHEHHUs CBOETO 3[0POBbs U OKPYKarOUIEH IPUPOJHOMN Cpe/bl;
YYUTBIBATh OIMACHOCTh BO3JECHCTBUS HA JKHUBBIE OpPraHU3MBbI
ONPEACIICHHBIX  BELIECTB, [OHUMAas  CMBICI  IIOKa3aTels|
MpeIeTbHON TOMYCTUMOW KOHUEHTPALIMU

[1K 2.4. OcymecTBasTh
pa3paboTKy TECTOBBIX HAOOPOB
1 TECTOBBIX CIICHAPHEB VIS
pOrpaMMHOr0 00ecreyeHHs..

TPYZOBOI'O BOCIIUTAHUS:

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oOBaHHIO H
caM000pa30BaHUIO HA MPOTSHKEHUU BCE KU3HU
Osnanenue YHUBEpPCATbHBIMU y4eOHBIMU

[1K 3.4. IIpoBoauts
CPaBHUTEJIbHBIN aHAIIN3
[TPOrpaMMHBIX TPOJAYKTOB U

MMO3HABATCIbHBIMH JICHCTBHSIMMU:
a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

c(hOopMUPOBAHHOCTH MPECTaBICHUM: 0 XUMHYECKON
COCTAaBIIOLIEH €CTECTBEHHOHAYYHOM KAapTUHBI MHpPA, POJIHU
XUMUW B TIO3HAHUM SIBJICHUW TPHUPOABLI, B (HOpMUpPOBaAHUHU
MBIIJICHASI W KyJAbTYphl JIMYHOCTU, €€ (YHKIIMOHATHHON
TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUs MPAKTUUECKUX 3a]1a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY

3I0POBBIO U TIPUPOTHOI Cpejie;
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CPEICTB pa3pabOTKH, C IEJIbIO
BBISIBJICHHSI HAUITYYIIIETO
[pELIEHUs] COrJIacHO
KpUTEPUSIM, OTIPEEIICHHBIM
TEeXHUYECKHUM 3aJaHuEM

[IK 7.1 BeiaBaars
TeXHUYECKUE MTPOOIIEMBI,
BO3HUKAIOIIIKE B MPOIECCE
PKCIUTyaTalluy 0a3 JaHHBIX U
CEpBEPOB

CaMOCTOSTENILHO dhopmyaupoBaTh H
aKTyallu3upoOBaTh NPOOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;
OsBnageHue
NEUCTBUSIMU:
a) CaMOOpraHu3aIus:

CaMOCTOSATENILHO OCYIIECTBIISATH ITO3HABATECIBHYIO
NEeSTENLHOCTD, BBISBIATH MPOOJIEMBI, CTABUTh H
dhopmynupoBaTh COOCTBEHHEIE 3a7a41 B
00pa30BaTEeNbHON JACSITEILHOCTH W JKU3HCHHBIX
CUTYaIUsIX;

YHUBEPCAIbHBIMU  PEryJISATUBHBIMU

Cc(OPMHUPOBAHHOCTh YMEHMH BBIABIATH XapaKTEpHbIE NMPU3HAKU
u B3aUMOCBS3b M3Y4YECHHBIX IIOHSATHUH, IIPUMEHSATH
COOTBETCTBYIOIIME ITOHATHUSA IIPU ONMCAHUH CTPOCHMS U CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB U UX IIPEBPALLCHU;
BBIBJIATh B3aMMOCBA3b XMMHMYECKHX 3HAHUN C IOHATUSAMHU U
NPEACTABICHUAMHU JPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
c(OPMHUPOBAHHOCTh YMEHMH YCTaHABIMBAaTh IPUHAIJIEKHOCTh
HU3Yy4YCHHBIX HEOPraHMYECKUX M OpPraHUYEeCKUX BEIIECTB K
OIIpeACICHHBIM KJ1accam " rpymnmnam COCIUHECHU,
XapakTepu30BaTb MX COCTaB M  Ba)XHEHIIME CBOWCTBA,;
OIpeNleNIATh BUJbl XMMUYECKUX CBs3ell (KOBaJeHTHas, MOHHAs,
MeTaJlJIn4yecKasi, BOJOPOAHAsS), TUIIBI KPUCTATUINYECKUX PELIETOK
BEIIECTB; KIacCU(UIMPOBATh XUMUYECKUE PEAKLIUY;

BJIAJICHUE OCHOBHBIMU METOJAMM HAay4YHOT'O ITO3HAHMS BEILECTB
U XUMUYECKMX  siBIeHUH  (HaOmioJeHue,  HM3MepeHHue,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE);
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2. OBBEM OBIIIEOBPA30OBATEJBbHOM TUCIUILINHBI U BUBI

YUYEBHOM PABOTbBI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTebHOI NPOrpaMmbl 0011e00pa3oBaTeIbHOM

72
AUCHHIITHHBI
BT. 4..
OcHoBHOE coep:kaHue 64
BT. 4..
TEOPETUIECKOE O0yUeHUE 30
nabopaTopHBIE/IPAKTHYCCKHUE 3aHITUS 34
IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/Iep:KaHNe (CoepKaHIe 5
NPHUKJIATHOTO0 MOYJIsI)
BT. 4..
TeopeTuyeckoe o0ydeHue 2
nabopaTOPHBIE/IPAKTHICCKHUE 3aHITHS 4
NuauBuayaabHbIi MPOEKT (0a/nem)™™. Ja
IMpomexxyTouHas aTTecTamus (3a4er) 2




3. COJEP)KAHUE U TEMATUYECKOE IINTAHUPOBAHUE OBIIIEOBPA30BATEJIBHOM JJUCHUTLIUHBI

O4.11 Xumus
O6LeM Hanpasiaenus
HaumeHnoBanue Copaepxxanue yueOHOro marepuasa u GopmMbl OpraHu3anuu B 9aCaX ®opMmupyemMble | BoCHHUTATEIbHOI
pa3/1esioB U TeM AeATeJIbHOCTH 00y4aloLuXcs KOMIIeTeHI[UH padoThI
Pazpea 1. OCHOBBI CTPOEHHS BellecTBA
Tema 1.1 Copeprxkanue y4eOHOro Marepuana 4
Crpoenue atomoB | 1. | CoBpeMeHHast MoJelnb CTpoeHUs aroMa. CHMBOJMYECKHH S3BIK 2 OK 01 Hennoctu
XUMHUYECKHUX XUMHUH. XUMHUYECKHI dJeMEHT. OJJEeKTpPOHHas KOH(UTypanus HAy4YHOTO
3JIEMEHTOB U aroma. Knaccupukanuss XUMHYECKUX 3JIeMEHTOB (s-, p-, d- MO3HAHUS
pupoaa aneMeHThl). BaneHnTHble 3mekTpoHbl. BanmeHTHOCTh. DneKTpoHHas
XUMHUYECKOH CBSI3U MPUPOa XUMHUYECKOW CBSI3U. DJIEKTPOOTPUIATEIBHOCTh. Bubl
XUMHUYECKOM CBA3M (KOB&JIEGHTHAs, HWOHHAs, MeETajInyeckKas,
BOJIOPOIHAS) M CIIOCOOBI €e 00pa30BaHMs
JlaboparopHsble 3aHATHS HE MPEyCMOTPEHO
[IpakTueckue 3aHATHS
Pemienue 3axanuii Ha UCNOJIB30BAHUE XUMUYECKOW CUMBOJIMKY U 2 OK 01

Ha3BAaHUU COEAUHEHHI MO HOMEHKJIATYPE MEXYHAPOJAHOTO COI03a
TEOPETUYECKON U MPUKIIATHON XUMHUH U TPUBUAIILHBIX Ha3BaHUU JUIS
COCTaBJICHUS] XUMUYECKUX (POPMYIT IBYXaTOMHBIX COEAMHEHUN (OKCHJIOB,
CyIb(QUIOB, THIPUIOB U T.II.) U APYTUX HEOPraHUYECKUX COEINHEHHH
OTJIEIIBHBIX KJIACCOB.

IIpakTrueckue 3aaHus HAa YCTAHOBIICHUE CBA3U MEXIY CTPOCHUEM
aTOMOB XMMHMYECKHUX JIEMEHTOB Y NEPUOJINYECKAM U3MEHEHUEM CBOWCTB
XUMUYECKHUX DJIEMEHTOB U UX COCAMHEHUN B COOTBETCTBUHU C
nosioxkeHueM Ilepnoinyeckon CucTeMsl.

KoHTtposbHble paboThl

HE MPEAYCMOTPEHO

CamocTosTenpHas pabota 00yJaronuxcs

HE MPEyCMOTPEHO

Tema 1.2
OCHOBBI

CopepxaHne yaeOHOro MaTepuana

2

JlaGopaTopHble 3aHATHS

HE MPEAYCMOTPEHO
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Haumenosanue
pa3aesioB U TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum
AeSITeJIbHOCTH 00y4aIoIHuXCs

O0BeM
B 4yacax

dopMupyemblie
KOMIIeTeHIIH T

Hanpasienust
BOCIIUTATEIbHOU
padoThI

JUHAMHUKHN

HpaKTI/I‘IGCKI/Ie 3aHATHUA

Ilepnonnueckas cucrema xumudeckux 3ineMeHToB .M. Menneneesa.
®usnueckuit cMbica [lepuoaunueckoro 3akona J1.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB,
00pazyeMbIX UMH IIPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBHH C
MOJIO’KEHUEM XMMHYECKOro 3jieMeHTa B [lepronnueckoit cucreme.
MupoBo33peHueckoe U HayuHoe 3HaueHue Ilepuonuueckoro 3axona /.M.
Mengeneesa. [Iporuosst JI.1. Menneneea. OTKpbITHE HOBBIX
XUMHYECKHX 3JIEMEHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/JaHUN Ha
XapaKTEePU3aLHUI0 XUMHYECKUX JIEMEHTOB «MeTamnyeckue /
HEMETAJNIMYECKHUE CBOMCTBA, JIEKTPOOTPULIATEIIBHOCTD XUMUUECKUX
3JIEMEHTOB B COOTBETCTBUHU C UX BJIEKTPOHHBIM CTPOCHHUEM U
MOJI0’KEHUEM B MIEPUOJIUYECKON CUCTEME XUMUUYECKUX AeMeHToB . 1.
MenaeneeBa

OK 01 OK 02

KoHTponbHbIE paboThI

HE MPEYCMOTPEHO

CamocrosiTenbHas pabora o0yJaromuxcs

HE MPEAYCMOTPEHO

Pasznea 2.

XuMHYeCKHe PCAKIUH

Tema 2.1
Tursr
XUMHYISCKHUX
peakuu

Copeprkanne y4eOHOro MaTepuana

4

1. | Knaccudukauus M TUOBI XUMHUYECKHX peakIUi ¢ ydacTueMm
Heopranuueckux BemecTB. (CocTaBlieHHE ypaBHEHUH peakuuit
COEJMHEHUS, Pa3JOXKEeHUs, 3aMelleHusi, oOMeHa, B T.4. peakuuu
TOpPEHUs, OKHCIICHUSA-BOCCTAHOBJICHUSI.

VYpaBHEHMsSI OKUCIEHMSI-BOCCTAHOBIEHHUS. CTENEHb OKUCIIECHUS.
Oxkuciurens W BocCTaHOBUTENb. (COCTaBIEHHWE W YPABHUBAHME

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ METOAOM
OJICKTPOHHOI'O OajaHca. OXuCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC
pcaknuuu B npupone, MMPONU3BOACTBCHHBIX nponeccax n

KHU3HCACATCIbHOCTH OPraHn3MOB

2

JlaGopaTopHble 3aHATHS

HE MPEAYCMOTPEHO

OK 01

Ilennoctu
HAay4HOT'O
MMO3HAHUS

16




Haumenosanue
pa3aesioB U TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum
AeSITeJIbHOCTH 00y4aIoIHuXCs

O0BeM
B 4yacax

dopMupyemblie
KOMIIeTeHIIH T

Hanpasienust
BOCIIUTATEIbHOU
padoThI

HpaKTI/I‘IGCKI/Ie 3aHATHUA

KonuyectBeHHble OTHOIICHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE
3aKOHBI B XUMUU M PACUeThl 10 YpaBHEHUSIM XUMUYECKUX peakiuii. Mob
KaK eIMHUIA KOJINYeCTBa BellecTBa. MossipHas macca. 3aKOHbI
COXpaHEHHUs MacChl U PHEPTruu. 3aKoH ABoraipo. MosipHbId 00beM
ra3oB. OTHOCUTEIbHAS TUIOTHOCTH Ta30B. PacyeTsl 1o ypaBHEHUSIM
XUMHYECKHX PEAKIINH ¢ UCTIOIB30BaHUEM MacChl, 00beMa (HOpMalIbHbIE
yCJIOBUS1) ra30B, KOJIMYECTBA BEIIECTBA

KonTponbHbie paboThI

HC IPpEAYCMOTPCHO

CamocTosTenbHas pabota 00ydyaromuxcs

HE NPEyCMOTPEHO

Tema 2.2
DIEKTPOIUTHYECK
as IMCCOoLMalns U

HOHHBIM 0OMEH

CopepxaHue yaeOHOro MaTrepuana

6

1. Teopust >AEKTPOJUTUUECKON nuccouranuu. MoHbl. DJIEKTPOIUTHI,
HEICKTPOJIUTHI. Peakiiuu nonHoro oomeHa. CoctaBiieHUEe peakinii
MOHHOTO OOMEHa MyTeM COCTaBIIEHUS UX MOJHBIX U COKPAIlEHHBIX
WOHHBIX ypaBHEHUU. KUCIOTHO-OCHOBHBIC peakiuu. 3aJaHusl Ha
COCTABJICHUE MOHHBIX PEAKLIUI

2

OK 01 OK 04

JlaGopaTopHblie 3aHITHS

JlaGopatopHas paboTa “TUnbl XUMHUYECKUX PEaKIIUi”.
Hccnenoanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U
00pa3yIOIMXCs BEIECTB) U MPU3HAKOB XMMUYECKHX PEaKIUil.
[TpoBenenune peakunii HOHHOro 0OMEeHa, ONPEIEIIEHUE CPEJIbl BOJHBIX
pacTBOpOB. 3a/laHusl HA COCTaBJICHUE NOHHBIX peaKkIni

[IpakTrueckue 3aHATHS

HE MPETyCMOTPEHO

KoHTtposbHble paboThl

Kontpoabnas padora 1 CtpoeHue BelecTBa U XUMUYECKHUE PEAKIIMHU

2

CamocTosTenbHas paboTa o0yyaronmxcs

HE MPEyCMOTPEHO

Ilennoctu
Hay4YHOT'O
TO3HAHUS

Pazpmea 3.

CTpoeHne H CBOMCTBA HCOPraHu4eCKMX BEIIeCTB

Tema 3.1
Knaccudukanus,
HOMEHKJIaTypa 1

Copnepkanne y4eOHOro MaTepuana

4

1. | Ipenmer HEOPraHUYeCKOU
HEOPraHWYECKNX BEHIECTB.

XUMUHU. Knaccuduxanums
IIpocTele M CHOXHBIE BEIIECTBA.

2

OK 01 OK 02
IIK241IK34

Ilennoctu
HAy4YHOT'O
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Haumenosanue
pa3aesioB U TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum
AeSITeJIbHOCTH 00y4aIoIHuXCs

O0BeM
B 4yacax

dopMupyemblie
KOMIIeTeHIIH T

Hanpasienust
BOCIIUTATEIbHOU
padoThI

CTpOCHUE
HEOPraHUYeCKUX
BCIIIECTB

OCHOBHBIE KJIACChl CIIOKHBIX BELIECTB (OKCHIbI, T'MIPOKCHUBI,
KHMCIIOTBI, COJHM). B3auMOCBSI3b  HEOPraHMYECKUX  BEILECTB.
ArperaTHble cocTOsiHUS BeliecTBa. Kpucrannnueckue u amopdHbie
BeulecTBa.  TUIbl  KPUCTAUIMYECKUX  pEUIeTOK  (aroMmHag,
MOJIEKYJISIpHAS, VOHHAs, MeTaJuIn4ecKas). 3aBUCUMOCTh
(GU3NYEeCKUX CBOMCTB BENIECTBA OT THUNA KPUCTAIUTMYECKOU
peleTkd. 3aBUCUMOCTh XMMUYECKON aKTUBHOCTH BEILECTB OT BHJA
XUMHUYECKON CBSI3M M TUIA KPUCTAUIMYECKOM pemeTku. [IpuunHbl
MHOI000pasusi BELeCTB

JlaGopaTopHblie 3aHITHS

HpaKTI/I‘{CCKHe 3aHATHUA

1. | HomeHkiiaTypa HEOPraHUYECKUX BELIECTB: HA3BaHUE BEIIECTBA
UCXO0/1 U3 UX XUMUYECKOH (pOpMYJIIbl MIIM COCTaBIIEHUE
XUMHAYECKOH (OPMYIIBI HCXOMSI U3 HA3BaHUS BEIECTBA 1O
mexayHapoanoit (MIOITAK) unu TpuBHaabHOM HOMEHKIIATYpE.
Pemenne  mpakTHMueckMX — 3aJaHUd MO KJaccU(UKALNH,
HOMEHKJIAType U XUMHUYECKUM (opMyIaM HEOpPraHMYECKUX
BELIECTB pPA3JIUYHbIX KJaccoB (yrapHblil ra3, YIJIEKMCIBIA Tas,
aMMMaK, raiieHas HU3BECTb, HEralleHas M3BECThb, IUThEBAs COJA U
JPYTUX): Ha3blBaTh U COCTaBIATH (POPMYJIbI XUMUYECKUX BEILECTB,
OIIPEAEIATH NIPUHAUIEKHOCTD K KIIAcCy.

HcTounuku xumuueckoit HHGpopmaiuu (CpecTB MacCOBOM
uHpopmanuu, cetb MHTEpHET M Apyrue). [louck nHpopmanuu no
Ha3BaHMIM, HIEHTHPHUKATOPaM, CTPYKTYPHBIM dopMyliaM

OK 01 OK 02
IIK2.411K 3.4

KonTtposnbHble paboThl

HE MPEAYCMOTPEHO

CamocrosTenbHas paboTa 00yJaomuxcs

HE MPEAYCMOTPEHO

HO3HAHUS
[IpodeccuonansHoO
- TPYOBOE

Tema 3.2
dusnko-
XUMHUYCCKUEC
CBOMCTBaA

Conepxanue yq4eOHOro MaTeprasa

8

1. | Metamnbl. O0uiye ¢pu3nuecKkue 1 XUMHYECKHE CBOWCTBA METAJLIOB.
CrocoOpl  monyyeHHsl. 3HAu€HUE METa/NIOB U HEMETalIoB B
IPUPOJIE U XKHU3HESSATEILHOCTH YelloBeKa U opranu3MoB. Kopposus

2

OK 01 OK 02
[IK241IK34

Ilennoctu
HAy4YHOTO
MMO3HAHUS

18




Haumenosanue
pa3aesioB U TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum
AeSITeJIbHOCTH 00y4aIoIHuXCs

O0BeM
B 4yacax

dopMupyemblie
KOMIIeTeHIIH T

Hanpasienust
BOCIIUTATEIbHOU
padoThI

HCOPTraHN4YCCKUX
BCIICCTB

MCETAJIJIOB: CII0COOBI METAIJIOB OT

KOpPpO3HHU

BHUAbI KOPPO3HH, 3allIHUThI

2. Hemeramnel. OOmme ¢du3nyeckue W XUMHYECKHE CBOWCTBA
HeMeTauioB. TunuuHble cBoiictBa HemerauioB [V— VII rpynm.
Knaccudukanmss u HOMEHKIATypa COCIMHEHHH HEMETaJIJIOB.
KpyroBopoTsl OMOTEHHBIX AJIEMEHTOB B IIPUPO/IE

3. | XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
BEIIECTB (OKCHUIIOB, THAPOKCHIOB, KHCIOT, COJied U Jp.).
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB NPOCTHIX BEILECTB,
BOOOPOIHBIX COCHHHGHHﬁ, BBICHINX OKCHAOB U THAPOKCHUIOB

JlaboparopHsble 3aHATHS

HC IPEAYCMOTPECHO

[IpakTrueckue 3aHATHS

1. | CocraBieHnue ypaBHEHUI XUMUYECKUX PEAKIUI C yUacTUEM
IIPOCTBIX U CJIOXKHBIX HEOPTaHMUECKUX BELIECTB: METANIOB U
HEMETAJIJIOB; OKCHU/JIOB METAJUIOB, HEMETAJUIOB U aM(POTEPHBIX
3JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUN M aM()OTEPHBIX
THJIPOKCH/I0B; HEOPTaHUYECKUX COJIEH, XapaKTePU3YIOIINX UX
CBOMCTBA.

Pemenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HA
CBOWCTBA, COCTaB, MOJIy4€HUE U OE30IIaCHOE MCIIOIb30BaHHE
BaKHEHIIINX HEOPTraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM
JESITEIbBHOCTH YEJIOBEKA

OK 01 OK 02
IIK2.411K 3.4

KoHTponbHbIE paboThI

HE MPEYCMOTPEHO

CamocrosTenbHas paboTa 00yJaomuxcs

HE MPEAYCMOTPEHO

[TpodeccuonanbHO
- TPYJOBOE

Tema 3.3
WNnentuduxarus
HEOPTaHHYECKUX

BEIIIECTB

Conepxanue yq4eOHOro MaTeprasa

4

JlaGopaTopHble 3aHATHS

JlaGopaTtopHnas pabota «neHTrduKaIms HeOPraHUIECKUX BEIIECTBY.
Pemenue skcriepuMeHTANBHBIX 337129 IO XUMUYECKHM CBOHCTBAM
METaJUIOB ¥ HEMETAJIJIOB, MO PACIIO3HABAHHIO U TIOIYYCHHUIO COSMHEHHH
METAJIJIOB U HEMETAJJIOB.

OK 01 OK 02
OK 04

Ilennoctu
HAy4YHOTO
IMO3HAHUS

19




Hanpasienust

O0bem
HaumenoBanue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum ®opMupyeMble | BocHUTATEILHOM
pa3/iesioB U TeM AeATeJIbHOCTH 00y4aroIuxcst B Aacax KOMIIeTeHIIH T padoThI
Wnentudukanus HeOpraHn4ecknux BEUIECTB C UCIOJIb30BAHUEM UX
(U3UKO-XMMUYECKIX CBOMCTB, XapaKTEPHBIX KaUECTBEHHBIX PEAKLIUH.
KauectBennsle peakiuu Ha cyiabhaT-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA
KaTHOH aMMOHUS
[TpakTrueckue 3aHATHS HE MPEyCMOTPEHO
KoHTponbHbIe paboThI
KonTposabHnas pabdora 2 CBoiicTBa HEOPraHUYECKUX BEIIECTB 2
CamocTtosTenbHas pabota o0yJyaronmxcs HE MPEyCMOTPEHO
Pazneu 4. CTpoeHue M CBOMCTBA OPraHU4eCKUX BellecTB
Tema 4.1 CopepxaHue yaueOHOro MaTrepuana 4
Knaccuduxanus, | 1. | IlosiBiaeHue u pa3BUTHE OPTaHUYECKOM XMMHUH Kak Hayku. [Ipeamer 2 OK 01 Hennoctu
CTpPOCHUE U OpraHN4ecKOr XUMHUHU. MecTO U 3HaUY€HHE OPraHMYEeCKOW XUMHUU B [IK241IK 34 Hay4HOT'O
HOMEHKJIaTypa CUCTEME €CTECTBEHHBIX HaYyK. MIO3HAHUS
OpPraHHYECKUX XUMUYECKOEe CTPOCHHE Kak TOpSAOK COEIUHEHUS aTOMOB B [Ipodeccruonansuo
BELIECTB MOJIEKYJIE COIJIACHO MX BaJleHTHOCTU. OCHOBHBIE TOJIOKEHUS - TpyZ0BOE

TEOPUH XMMHMUYECKOTO CTPOCHMSI OPraHMYECKUX coelnHeHun A.M.
bytnepoBa. YrieponHblii CKENET OpPraHUYecKOW  MOJIEKYJIbI.
3aBUCUMOCTb CBOMCTB BEHIECTB OT XHUMHYECKOIO CTPOEHUs
MoJeKyJ. 3omepust u u3oMephl.
[lonatne o (QyHKIMOHAIBHON
KJIaCCU(UKALIUA  OPTaHUYECKUX
HOMEHKJIATypa M IPUHUUIBI HOMEHKJIATypbl OpPraHMYECKHX
coequHeHuil. Ilonsatue 00 a3oTcolep)KalIMX COEAUHEHUSX,
OMOJIOTMYECKH aKTUBHBIX BelllecTBax (yrieBojax, *Upax, Oenkax u
Ip.), BBICOKOMOJIEKYJISIPHBIX COEAMHEHUSIX (MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO)

rpynne. Panukan. IIpuHuumnst
coenMHEeHU. MexayHapoaHas

JlaGopaTopHblie 3aHITHS

HE MPEyCMOTPEHO

HpaKTI/ILIeCKI/Ie 3aHATUA

Homenkiiatypa opraHndeckux COeAMHEHUMN OTJIEIbHBIX KJIACCOB

(HaCLIH_IeHHLIC, HCHACBINICHHBIC U APpOMATUYCCKUC YTIJTICBOAOPOIbI,

20




Haumenosanue
pa3aesioB U TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum
AeSITeJIbHOCTH 00y4aIoIHuXCs

O0BeM
B 4yacax

dopMupyemblie
KOMIIeTeHIIH T

Hanpasienust
BOCIIUTATEIbHOU
padoThI

CHUPTHI, (PEHOIBI, aNbAETUIbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI U JIP.)
CocraBieHne MOJTHBIX U COKPALICHHBIX CTPYKTYPHBIX (POpMYIT
OpPraHUYECKUX BEIIECTB OT/EIbHBIX KJIACCOB, UCIONb3Yys UX Ha3BaHUS IO
CHCTEMaTHYEeCKON M TPUBHAJIBLHON HOMEHKIIAType (3TUJICH, alleTHIIEH,
ruepuH, Genosn, hopManbaerui, yKCycHas KUCaoTa, TIUIuH). PacyeTsl
npocTeiiel GopMyITbl OPraHuIeCKOM MOJICKYITBI, HCXOJIS U3
9JIEMEHTHOTO0 cocTana (B %)

KoHTponbHbIE paboThI

HE NPEyCMOTPEHO

CamocrosTenbHas pa60Ta 06yt1aroumxc;1

HC IPEAYCMOTPCHO

Tema 4.2
CBolicTBa
OpraHUYECKUX
COeIMHEHUN

Copnepxkanne yaeOHOro Matepuasna

12

@OU3NKO-XMMUYECKHE  CBOMCTBA  OPraHMYECKUX  COCIMHEHHU
OTHACNBHBIX  KJaccoB  (0coOEHHOCTH  Kilaccuukaumm U
HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJIOTMYECKHH psii W oOIas
dopmymna; wu3oMmepus; (U3MYECKHE CBOWMCTBA;  XMMHUYECKHE
CBOICTBA; CIIOCOOBI MOJIYYEHHUS):

OK 01 OK 02
OK 04
IIK2.411K 3.4

1 — TIpeJliebHbIE YIIIEBOJOPO/ b (aJIKaHbl M IUKJIOANKaHbl). ['opeHne
MeTaHa Kak OJMH W3 OCHOBHBIX MCTOYHMKOB Tella B
MPOMBIIIIICHHOCTH U ObITY. CBOWMCTBAa MPUPOJHBIX YTIIEBOIOPOIOB,
HaXO0XJECHHE B IPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HenpezenbHble (AIKEHBI, AIKUHBI U aJIKa/InE€Hbl) U apOMaTHYeCKHe
YTJI€BOJIOPO/IBI. I'openue aleTUIeHa KaK VCTOYHUK
BBICOKOTEMIEPATYPHOT'O TJIAMEHU JJIsl CBAPKU M PE3KH METAJNIOB

2 — KUCJIOPOJICOIEpIKaIINe COeNUHEHUs (CITUPTHI U (EHOIIBI,
KapOOHOBBIE KHCIOTHI ¥ A(DUPBI, AIbJIETU/IBI U KETOHBI, JKUPBI,
yraeBoibl). [IpakTrueckoe mpuMeHEeHUE STUIICHTIIUKOIIS,
rnuuepuna, ¢penona. [lpumenenue Gpopmanbaerusia,
areTanbpaeruaa, yKCyCHoOH KUCI0Thl. Mbllla Kak COJM BBICIIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIHE CBOMCTBA MbLJIa

3 — Aa30TCOACPKAIUC COCANHCHUA (aMI/IHLI 1 aMHHOKHUCJIOTHI, 6CJ'II(I/I).

OK 01 OK 02
OK 04
[IK2.4TIK 3.4

Ilennoctu
HAy4YHOTO
MTO3HAHMS

[Ipodeccrnonanbuo
- TPyZI0BOE
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Haumenosanue
pa3aesioB U TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum
AeSITeJIbHOCTH 00y4aIoIHuXCs

O0BeM
B 4yacax

dopMupyemblie
KOMIIeTeHIIH T

Hanpasienust
BOCIIUTATEIbHOU
padoThI

BricokomonekynspHbie COEMHEHUS (cuHTEeTHYECKHE u
OMOJIOTUYECKU-aKTUBHBIE). MOHOMEp, TMOJNKUMEpP, CTPYKTYpHOE
3BeHO. [lommmepu3anus 3TuiIeHa Kak OCHOBHOE HAllpaBJIEHUE €ro
UCIIOJIb30BaHUS.

I'eHeTHueCKas CBsI3b MEXAY KJIACCAMU OPraHUYECKUX COeIMHEHUH

JlaGopaTopHble 3aHITHS

JlaGopatopHass pabGota “IIpeBpaleHuss OpraHMYECKUX BEILECTB MpHU
HarpeBaHuu'.

[Tony4yeHnue 3TuI€HA U U3yYEHHUE €ro CBOUCTB. Mo1eupoBaHUE MOJIEKYII
U XUMHUYECKUX MpPEBpallleHUI Ha IPUMEPE ITaHa, ITUIICHA, alleTUJIeHA U

APp.

[IpakTrueckue 3aHATUS

1. | CpoiicTBa OpraHMYeCKUX COEIMHEHUH OTIENBHBIX  KJIAcCOB
(TpuBHanbHAas M MEXJIyHApOJHAas HOMEHKJIATypa, XHUMHUYECKUE
CBOWCTBa, CHOCOOBI TOJYYEHHUs): TMpelesibHble (alKaHbl U
LUKJIOAJIKaHbl), HETpeAeNbHbIe (aJIKEHbI, aIKUHBl U AJKaJUEHbI) U
apOMAaTUYeCKUEe YIJIEBOJOPOJIbl, CIIUPTHI U (EeHOINbl, KapOOHOBBIE
KHMCIIOTHI ¥ 3QUPBI, aJbACTUABl U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHA. 3aJaHusl Ha COCTABIICHUE
YpaBHEHUH XUMHUYECKMX peakUuid ¢ ydacTUEM OpraHMYecKHX
BELIECTB HA OCHOBAHNUHU UX COCTABA U CTPOEHUS

OK 01 OK 02
OK 04
[IK2.411K 3.4

CocraBiieHHe CX€M peakIuil (B TOM 4YHCIE IO MNPEIJIOKEHHBIM
LENOoYKaM  MpEeBpallleHUil), XapaKTepU3yIOIIUX  XUMUYECKUE
CBOMCTBA OpPraHUYECKUX COCJUHEHUN OTHEIbHBIX  KJIACCOB,
CHOCOOBI UX MOJIyYEHUS! U Ha3BaHUE OPTraHUYECKUX COEIMHEHUH Mo
TPUBHAIIBHON 150051 MEXIYHAPOAHOU CUCTEMATUYECKON
HOMEHKJIATYpE.

Pemenne npakTUKO-OpHEHTUPOBAHHBIX TEOPETHUECKHUX 3aJJaHUN Ha
CBOMCTBA OPraHUYECKUX COCIMHEHUHN OTIEIbHBIX KJIACCOB

KonTtposbHble paboThl

HE MPEAYCMOTPEHO

22




Hanpasienust

O0bem
HaumenoBanue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum B 4aCaX dopmupyeMble | BocHUTATEIbLHOI
pa3aesioB U TeM AeSITeJIbHOCTH 00y4aIoIHuXCs KOMIIeTeHIIH T padoThI
CamocTosTenbHas pabota 00y4Jaronuxcs HE IIPETYCMOTPEHO
Tema 4. 3 CopepxaHue yaeOHOTO MaTepualia 8
Nnentndukanus | 1 buooprannueckue coeauHenus. Ilpumenenune u OuoorMYecKas 2 OK 01 OK 02 Llennoctn
OpraHUYeCKUX posp yrieBoAoB. OKHCIEHHME YIJIEBOJOB — HMCTOYHHMK 3HEPIUU OK 04 Hay4HOI'0
BEILIECTB, UX KUBBIX  Oopranm3MoB. QOOyiacTh TNPUMEHEHHUS AaMHHOKHCIIOT. [IK241IK34 IIO3HaHUs
3HAYEHHUE U [IpeBpamienuss OelKOB NHUIIM B opraHusMme. buonoruueckue [Ipodeccrnonanbuo
MIPUMEHEHUE B ¢byukun  OenkoB. buonornyeckue GyHKIUU kupoB. Ponb - TPyZ10BOE
OBITOBOM U OpPTraHUYeCKOM XMMHHU B PEHICHUH NMPOOJIeM MUIIEBOH 0€301aCHOCTH
MPOU3BOJICTBEHHO | 2 Ponb oprannueckoil XMMuM B pelIeHUU MPOOJIEM IHEPreTHUECKON 2
1 IeATENLHOCTH 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, CO3aHUU  HOBBIX
YeIIOBEKa MaTepUagoB, HOBBIX HCTOYHUKOB SHEPruu (aJbTepHATHBHBIC
HUCTOYHUKUA dSHeprum). OnacHOCTh BO3JCUCTBUS HAa KUBBIC
OpraHu3Mbl ~ OPraHMYECKHX  BEIIECTB  OTIEIbHBIX  KJIACCOB
(YyrieBomopo/isl, CIIUPTBHI, (heHouIbI, XJIOPOPTaHUYECKUE
MPOU3BOJIHBIE, ANBJAETUIBI U JIP.), CMBICI TOKa3aTeNs MpeneiabHO
JIOTTYCTUMOMW KOHIIEHTPAIuU
JlaGopaTopHble 3aHATHS OK 01 OK 02
JlaGopaTopHast pabora: “UneHTrduKams OpPraHUYECKHX COCIUHEHUM 2 OK 04
OTJIENBbHBIX KJIACCOB” [IK241IK 3.4

Wnentuduxanus opraHndeckux COeIMHEHUH OTIeNbHbIX KJIaccoB (Ha
IpUMepe allbJeTHA0B, Kpaxmasa, YKCYCHON KUCIIOThI, OETKOB U T.I1.) C
MCIIOJIb30BaHUEM MX (PU3UKO-XMMHUECKHUX CBOMCTB U XapaKTEPHBIX
Ka4yeCTBEHHBIX peakiuii. JleHaryparus Oenka npu HarpeBaHuu. L{BeTHble
peakiuu 0eIKoB. BO3HUKHOBEHHE aHATUTHUECKOTO CUTHAIA C TOUYKU
3pEHUs1 XMMUUYECKUX MPOLIECCOB MPU NPOTEKAHNN Ka4ECTBEHHOMN
peaxuu, Mo3BOJISIONIeH HASHTUPUIPOBATH MPEASIOKEHHBIE
OpraHUYECKUE BEIECTBA

[IpakTueckue 3aHATHS

HE MPETyCMOTPEHO

KoHnTponbHbIe paboThl

HE MPEyCMOTPEHO

KonTpoubHnasi pabora 3 CTpyKTypa U CBOICTBAa OPraHUYECKUX BELECTB

2
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Haumenosanue
pa3aesioB U TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum
AeSITeJIbHOCTH 00y4aIoIHuXCs

O0BeM
B 4yacax

dopMupyemblie
KOMIIeTeHIIH T

Hanpasienust
BOCIIUTATEIbHOU
padoThI

CamocTosTenbHas pabota 00y4Jaronuxcs

HE MPEyCMOTPEHO

Pa3pgea 5.

Kuneruyeckue u TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS
XHUMHYECKHX PeaKkuuid

Tema 5.1
CxopocTthb
XUMHYECKHUX
pEeaKInu.
XHUMHUYECKOE
paBHOBECHE

Conepkanue yueOHOTO MaTepuaia

1.

CKOpOCTh peaklMM, €€ 3aBUCUMOCTh OT Pa3IM4YHBIX (PAKTOPOB:
MIPUPO/BI PEArHPYIOLIMX BELIECTB, KOHLIEHTPALMH pPEarupyromux
BELIECTB, TEMIIEPATYpbl U IUIOIIAJU PEAKIMOHHOW IMOBEPXHOCTH.
TermmoBbie 3¢ ¢dexkTel  XUMHYECKMX  peakuuid. OJK30- H|
9HAOTEPMHUUYECKUE, PEAKLIUH.

OOpatumocTh peakiuii. XMMHUYEeCKOe PAaBHOBECHE U €r0 CMEIICHHE
NOJT JIeMCTBUEM DPA3IUYHBIX (DAKTOPOB (KOHLEHTpAlMs pearcHTOB
WIM TPONYKTOB pEaKkllMy, AABJIEHUE, TEMIlepaTypa) /Uil CO3JaHUs
ONTUMAJIbHBIX YCIOBUM IPOTEKAHMSI XUMHUYECKHX IIPOLIECCOB.
[Ipunnun Jle Hlarense

OK 01 OK 02
I[IK 2.4 1K 3.4

JlaGopaTopHble 3aHATHS

[IpakTueckue 3aHATHS

1.

Pemrenne npakTMKO-OPUEHTUPOBAHHBIX 33JaHNI HA aHAJIN3
(bakTOpOB, BIUAIOIIMX HA N3MEHEHHE CKOPOCTH XUMHUUECKO
peaxkuuu, B T.4. C MO3ULUI 3KOJOTHYECKH 11€TIECO00Pa3ZHOTO
MOBEJCHUS B OBITY M TPYZOBOM JEATEIBLHOCTH B LENAX COXPAHEHUS
CBOETO 3/I0POBbS M OKPYKAKOUIEH TPUPOTHON CPEIBI.

Pelrenne nmpakTMKO-OpUEHTUPOBAHHBIX 3aJaHUN HA IPUMEHEHUE
npuHuumna Jle-IllaTense 1 HaX0KI€HUS HAIIPABICHUS CMEILEHUS
PaBHOBECHS] XUMHUECKOW PeaklUu 1 aHAIN3 (PaKTOPOB, BIMSIOIIUX
Ha CMENIEHUE XMMUYECKOTO PABHOBECUS

OK 01 OK 02
[IK 2.4 1K 3.4

KoHTtposbHble paboThl

HE MPEAYCMOTPEHO

CamocTosTenpHas paboTa 00y4Jaronuxcs

HE MPEyCMOTPEHO

Llennoctn
HAy4YHOTO
MO3HAHUS

[IpodeccuonansHo
- TpyJ0BOE

Pazngea 6.

PacTBopbl

Tema 6.1
Ilonsarue o

Conepxanue yq4eOHOro MaTeprasia

2

1.

\ PacTBOpenue

KaKk (U3MKO-XMMHUYECKUH rmporecc. PacTBopsl.

2

OK 01 OK 02

Ilennoctu
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Hanpasienust

O0bem
HaumenoBanue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum B 4aCaX ®opMupyeMble | BocHUTATEILHOM
pa3/iesioB U TeM AeATeJIbHOCTH 00y4aroIuxcst KOMIIeTeHIIHH padoThI
pacTBopax CniocoObl TIPUTOTOBJICHUST PAacTBOpPOB. PacTBopumocTh. MaccoBas OK 07 Hay4YHOTO
J0JI1  pacTBOpPEHHOro BemiecTBa. CMBICT TOKa3aTels MpeaeiabHO [IK241IK 3.4 MO3HAHUS
JOMYCTUMON KOHIIGHTpAIllMM U €ro HCIOJb30BaHUE B OICHKE [TpodeccuonansHo
HKOJIOTUYECKOM O€30MacHOCTH. - TpyZ0BOE
[IpaBmia 5KOJOTMYECKH I1€1€cO00pa3HOro MOBEAEHUS B OBITY U
TPYJIOBOW JEATEIbHOCTU B LIENSAX COXPAHEHHUS CBOETO 370POBbs U
OKpY)Karollled MPUPOTHOM Cpelbl; OMAaCHOCTh BO3JCUCTBUA Ha
YKUBBIE OPraHU3Mbl OIPEICIIEHHBIX BELIECTB.
Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJlaHUi Ha
pacTBOpBl, HCIOJNb3yeMble B OBITOBOM M IPOU3BOJACTBEHHOMN
JIeSITeIbHOCTH YeJIOBEKa
JlaboparopHble 3aHATHS HE NPEyCMOTPEHO
[TpakTHueckue 3aHATHS HE MPEyCMOTPEHO
KoHTponbHbIe paboThI HE NPEyCMOTPEHO
CamocrosiTenbHas pabora o0yJaromuxcs HE MPEJYCMOTPEHO
Tema 6.2 ConeprkaHue yueOHOro MaTepuaia 2
Hccnenosanne | JlaboparopHbIe 3aHITHS Hennoctn
CBOWCTB JlaGopatopHas pabota «IIpuroroBiaeHue pacTBOPOB». 2 OK 01 OK 02 Hay4HOI'0
pacTBOpOB [TpuroTtoBneHne pacTBOPOB 3aJaHHOM (MaccoBOM, %) KOHIEHTpauuu (c OK 04 MO3HAHUS
NPaKTUKO-OPUEHTHUPOBAHHBIMU BOIIPOCAMM) U OIpEICIIEHUE Cpelbl IIK 2.4 TIK 3.4 | IIpodeccuonanbHO
BOJ/IHBIX PacTBOPOB. - TpYZ0BOE
Penienue 3a1a4 Ha IPUTrOTOBIEHUE PACTBOPOB
[TpakTrueckue 3aHATHS HE MPETyCMOTPEHO
KoHTtposbHble paboThl HE MPESYCMOTPEHO
CamocrosTenbHas paboTa 00yJaomuxcs HE MPESYCMOTPEHO
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME (COIePKAHNE TPUKJIIATHOTO MOXYJIS)
Paspnea 7. Xumus B ObITY M IPOM3BOACTBECHHOM AeATEJbHOCTH YeJ0BEKA
Tema 7.1 Copnepkanne y4eOHOro MaTepuana 6
Xumus B ObiTy 1 | 1. | HoBeililie JAOCTHXKEHUS XUMHYECKOM HAyKH W XHMHYECKOM 2 OK 01 OK 02 IlennocTtu
MPOU3BOJCTBEHHO TEXHOJIOTHH. Ponkb XMMUHM B OOECIEUCHUH HKOJOTHYECCKOM, OK 04 OK 07 HAYYHOT'O
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Hanpasienust

O0bem
HaumenoBanue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum B 4aCaX ®opMupyeMble | BocHUTATEILHOM
pa3aesioB U TeM AeSITeJIbHOCTH 00y4aIoIHuXCs KOMIIeTeHIIH T padoThI
U IeATEeNbHOCTH SHEPTeTUYECKOW W MHINEBONW O€30MacHOCTH, Pa3BUTHH MEIUIIMHBI. IIK2.41IK 3.4 MO3HaHU
YEJIOBEKA [IpaBwia moucka W aHaIM3a XUMHYECKOH uWHMOpManuu U3 K 7.1 [Ipodeccronanbao
pa3IMYHbIX MCTOYHUKOB (HayuHas U y4eOHO-HAay4Has JHUTeparypa, - TpyZI0BOE

cpeacTBa MaccoBor MH(POpMaIuH, ceTh MIHTEpHET)

JlaboparopHble 3aHATHS

HE MPEyCMOTPEHO

[IpakTrueckue 3aHATUS

[Touck u aHanu3 KeHCOB O NPUMEHEHMH XHMHUYECKMX BELIECTB U
TEXHOJIOTUH C y4eToM Oyaymied npodecCHOHAIBHOW NEATENbHOCTH 10
TEMaM: BaKHEMIIMEe CTPOUTENIbHbIE MaTepHalbl, KOHCTPYKLMOHHBIE
MaTepuaibl, Kpacku, CTEKJI0, KepaMHKa, MaTepHalibl JJi 3JIEKTPOHUKH,
HaHOMAaTepHalbl, TEKCTWJIbHbIE  BOJIOKHA, MCTOYHUKH  SHEPIHH,
OpraHMYecKre W MHUHEpaJbHbIE YyIOOpEeHHs, JIEKapCTBEHHBIE BEUIECTBA,
OBITOBAsT XUMHUSL.

3amuTa: [IpencraBienue pe3ynbTaToB pelieHHs KeiHcoB B (opMe MHUHHU-
JIOKJIaJla C Mpe3eHTalnein

KoHTponbHbIE paboThI

HE MPEyCMOTPEHO

CamocrosiTenbHas pabora o0yJaromuxcs

HE MPEAYCMOTPEHO

HpOMe)KyTO‘IHaﬂ aTrecranusd 1mo IMCuHuIJInHEe (321qu)

2

Bcero:

72
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4. YCJIOBUA PEAJTU3AIIAHN ITPOI'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCIUIIJIMHbI

41. TpeGoBaHusi K MHHHUMAJILHOMY MAaTEePHATbHO-TEXHUYECKOMY
odecreyeHnIo

Peanuzamus mporpaMMbl y9eOHOW MUCIUIUTHHBI TpeOyeT HaIW4Yusl y4eOHOTro
KaOuHeTa (GU3UKH.

O6opynoBanue yueOHOro kaOMHeTa:

— MOCAJI0YHBIC MECTA MO KOJIMYECTBY O0YJarOIINXCS,

— pabouee MecTo MpenoJaBaTes;

— KOMIUTEKT Y4€OHO-HATJISITHBIX TTOCOOM « XUMUSD.

TexHu4eckue cpeacTBa 00yUeHUS:

— KOMIIBIOTEP C JIUIICH3MOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM;

— MYJIbTUMEIUIMHOE 000pYI0BAHNUE;

— IKpaH;

— MOJIEM U JIpyTHE TEXHUYECKHUE CPEJICTBA.

4.2. MudopmanuonHoe odecrnedenue 00ydeHust

(mepeuen» pexOMeHAYeMBIX Y4eOHBIX H3[aHHIl COTTAacHO (eeparTbHOMy MEPEuHIO

yueOHukoB https://fpu.edu.ru , UaTepHeT-pecypcoB, JONOTHUTEIBHOMN JTUTEPATYPHI)

OCHOBHBIC HCTOYHUKH

JIns npenoiaBarenei
1. Audunorenoa, M. B. Xumusa: y4eOHMK W TPAKTUKYyM JJs CPEIHETO

npodeccruonanbHoro obpaszoBanusi / M. B. Audunorenora, A. B. baGkos, B. A.
[TonkoB. — 2-¢ m3a., ucnp. u aorn. — Mocka: M3gatensctBo FOpaiit, 2022. — 291
C.

2. lllerommxuna, H. A. OOmas xwumusa: ydeOnmk i1 CIIO / H. A.
[Mleronmuxuna, JI. B. MunaeBckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

3. Huxombckuii, A. b. Xumusa: y4yeOHUK UM TPAKTUKYM I CPEIHETro
npodeccuonanbHoro oopazosanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3.,
nepepad. u non. — Mocksa: M3gatensctBo FOpaiit, 2022. — 507 c.

4. Xumusi: yuyeOHHMK JUIsl cpeHero npodeccuoHaibHoro odpaszosanus / 10. A.
Jle6enen, I'. H. daneeB, A. M. T'ony6es, B. H. [llanoBan; nox oOmieit pexakuueit I
H. ®aneeBa. — 2-e u3x., nepepab. u qon. — Mocksa: MznarensctBo Opaiit, 2022.
—431 c.

JIns cTyneHToB
1. Audunorenora, M. B. Xumusa: y4eOHMK W TPAKTUKYyM JJsi CPEIHETO
npodeccruonanbHoro obpaszoBanusi / . B. Audunorenora, A. B. baGkos, B. A.
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[TonkoB. — 2-e u3a., ucnp. u non. — Mocksa: U3natensctBo KOpaiit, 2022. — 291
C.

2. lleromuxuna, H. A. OOmas xumwusa: yueOnuk piua CIIO / H. A.
[eronuxuna, JI. B. MunaeBckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonbckuii, A. b. Xumusa: yueOHMK U TPAKTUKyM Ui CPEIHETO
npodeccuonansHoro odpazosanus / A. b. Hukonbckuii, A. B. CyBopos.
nepepad. u non. — Mocksa: M3gatensctBo FOpaiit, 2022. — 507 c.

4, Xumust: y4eOHHK sl cpenHero npodeccruonaabHoro obpaszoBanms / 10. A.

2-¢ u3l.,

Jle6enes, I'. H. daneeB, A. M. I'ony6es, B. H. [llanoBan; mox oOmieit pexakuueit I
H. ®aneeBa. — 2-¢ u3x., nepepab. u qon. — Mocksa: MznarensctBo Opaiit, 2022.
— 431 c.

I[OHOJ'IHI/ITEJIBHLIG HCTOYHHUKH

Jlns mpenonaBarenei
1. Xwumusa. 10 kmacc. YriyOnéHueli ypoBeHb : yueOHMK/ B.B. Epemun,

H.E. Ky3smenko, B.1. Tepenun, A.A. Ipo3nos, B.B. JIyaun; nox pea. B.B. Jlynuna.
— M.: [IpocBemenue, 2022. — 446, [2] c.: un.

2. Xwumms. 11 xnacc. YrmyOn€éuueli ypoBeHb : yueOHukK/ B.B. Epemun,
H.E. Ky3pMmenko, A.A. [Ipo3nos, B.B.Jlynun; non pen. B.B.Jlynmna. — M.:
IIpocBemenne, 2022. — 478, [2] c.: ui.

3.  Xumusa. YrayOneHasi ypoBenb. 10—11 kmaccel: pabodas mporpamma K
muaun YMK B.B. Jlynuna: ydeOHO-meTonuueckoe mnocooue / B.B. Epemun,
A.A. Ipo3nos, N.B. Epemuna, 3.10. Kepumos. — M.: JIpoda, 2017. — 324, [1] c.

4. Meronuueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3bpmenko,
B.U. Tepenuna, A. A. [lpo3nosa u np. «Xumusi. YTayOneHHbIN ypoBeHbY». 10 kiacc /
B. B. Epemun, A.A. J[pozmos, WN.B. Epemuna, B. W. MaxonuHa,
0. 10. CumonoBa, 3.10. Kepumos. — M.: JIpoda, 2018. — 339 c. : nu.

5. Meroauueckoe nocodue k yueOnuky B. B. Epemuna, H. E. Ky3pMeHnko, A.
A. Jlpo3znoBa u np. «Xumus. YriayOneHHslid ypoenb». 11 kmacc / B. B. Epemun,
A.A. poznos, N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 23.10. Kepumos. —
M.: Ipoda, 2018. — 423 c. : m.

6. Tycema, E. B. Xumus nns CIIO: ydyeOHo-meTonuueckoe nocooue / E. B.
I'yceBa, M. P. 3uranmmna, /[. . Kynukosa. — Kaszans: KHUTYVY, 2019. — 168 c. —
ISBN 978-5-7882-2792-4. — Texkct: osnextpoHHsid // JlaHb : 3IEKTPOHHO-
oumbmmoreunass cucteMa. — URL: https://e.lanbook.com/book/196096 (nata
obpamenust: 14.10.2022). — Pexum qocTymna: st aBTOpU3. T0JIb30BATEIICH.

7. UYepnukoBa, H. FO. Xumusi B AOCTYTHOM H3JI0KEHUU: Yy4eOHOE mocolue
st cio / H. FO. YUepuukoBa. — 2-e uzn., crep. — Cankr-IlerepOypr: Jlanb, 2022, —
316 c. — ISBN 978-5-8114-9500-9. — TekcT: snexTpoHHbIi // JlaHb: 37IeKTPOHHO-
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oubmuoteunass cucrema. — URL: https://e.lanbook.com/book/195532  (mara
obpamenust: 14.10.2022). — Pexum qocTymna: st aBTOpU3. TOJIb30BATEIICH.

8. llleBHumnpina, JI. B. Xumus: yue6Hnoe nocodue / JI. B. llleBHuipina, A. H.
AmapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
Texcr: amexkTponHBIM // JlaHb: 3MeKTpOHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/118505 (mata oOpamenus: 14.10.2022). — Pexum
J0CTyIA: JUIsl aBTOPHU3. TTOJIH30BATEICH.

9. baunos, JI. H. Xumusa: yuebnuk ans CIIO / JI. H. baunos, U. JL
[lepdpunona, T. B. CokonoBa. — 2-e u3a., crep. — Caunkrt-IlerepOypr: Jlanb, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — Texkcr: »aexkTpoHHbI // JlaHb:
aJIeKTpOHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/167183
(mata obOpamenus: 14.10.2022). — Pexxum goctyna: ajis aBTOpU3. MOJIb30BaTEIIEH.

10. Taopuensu, O. C., JlsicoBa, I'. I'. Xumus: KHHUTA IS TIpETIOAaBATEIS:
yue0.-meTo. mocooue. — M. Akagemus, 2012. - 332 c.

11. YepuuxoBa H. lO., MemepskoBa E. B. Pemaem 3amauun mo Xxumuu
camocTodaTenbHO: yuyeoHoe mocobue / H. FO. UepnukoBa, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlans, 2022. — 328 c.

12. PesnukoB B. A. CO0OpHUK ympakHEHHUH U 3a]1a4 10 OPraHUYECKOW XUMUU:
yueoHoe nocobue / B.A. PesnukoB — Cankrt-IletepOypr: Jlans, 2021. — 226 c.

13. Kanycrmra A. A., Xampuenko WM. I'., JImbanmoB B. B. OOmas wu
Heoprannyeckas xumus. IIpaktuxkym / A. A. Kanycruna, . I'. Xanpuenko, B.B.
JIn6anoB — Caukr-IletepOypr: Jlans, 2020. — 152 c.

14. Tabpuensa O.C. Xumus: yueb. mas ctya. npod. yued. 3aBeaenuii / O.C.
["a6puensn, U.I'. Octpoymos. — M., 2016.- 256 c.

15. Tabpuensa O.C. Xumus mgig npodeccuidi U CIENHATBHOCTEH
TEXHUYECKOTO MPOHIs: YICOHUK IS CTYA. YUpeKAeHuM cpe. mpod. oopazoBanus /
O.C. l'abpuensn, U.I'. OctpoymoB. — 4-¢ u3f., crep. — M. : U3gaTenbckuil eHTp
«Axagemus», 2017. — 272 c.

Jns ctyneHToB
16. Xumusa. 10 xmacc. Yrmyonénubeiii ypoBeHb : yueOHuk/ B.B. Epemus,

H.E. Ky3bmenko, B.W. Tepenun, A.A. JIpo3nos, B.B. JIynun; nox pea. B.B. JIynuna.
— M.: IIpocBemenue, 2022. — 446, [2] c.: un.

17. Xumusa. 11 kmacc. YrinyOnéususlii ypoBeHb : yueOHuk/ B.B. Epemun,
H.E. Ky3pmenko, A.A. [Iposnos, B.B.Jlynun; nom pen. B.B.Jlyauna. — M.:
IIpocsemenue, 2022. — 478, [2] c.: ui.

18. Xumwus. YraoyOnenusiii ypoBenb. 10—11 kmaccel: paboyasi mporpamma K

mmann YMK B.B. Jlynuna: ydeOHo-metomamueckoe mnocobue / B.B. Epemun,
A.A. [Ipo3nos, U.B. Epemuna, 2.10. Kepumor. — M.: [Ipoda, 2017. — 324, [1] c.
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19. Metoauueckoe nocooue k yueOHuky B. B. Epemuna, H. E. Ky3pmenko,
B.U. Tepenuna, A. A. Jlpo3noBa u ap. «Xumus. YTiyOJIeHHbIH ypoBeHb». 10 kimacc /
B. B. Epemumn, A.A. [po3mo, W.B. Epemuna, B. HW. MaxoHuHa,
O. 10. Cumonoga, 2.10. Kepumon. — M.: [Ipoda, 2018. — 339 c. : um.

20. Metoauueckoe nocobue k yueOuuky B. B. Epemuna, H. E. Ky3smenko, A.
A. Jlpo3noBa u np. «Xumus. YriyoneHHsid ypoeHs». 11 kmace / B. B. Epemumn,
A.A. Jlpo3znos, 1.B. Epemuna, H.B. Bonkosa, H.B. ®upcrona, 3.}0. Kepumon. —
M.: Ipoda, 2018. — 423 c. : u.

21. T'ycema, E. B. Xumus mis CIIO: yyebHO-MeTonuueckoe mocooue / E. B.
I'yceBa, M. P. 3uranmuna, /1. . KynukoBa. — Kazans: KHUTY, 2019. — 168 ¢. —
ISBN 978-5-7882-2792-4. — Tekct: »nekTpoHHbIM // JlaHb : 3JIEKTPOHHO-
oubmuoteunass cucrema. — URL: https://e.lanbook.com/book/196096 (mata
obpamenust: 14.10.2022). — PexuM gocTymna: i aBTOpU3. TOJIb30BATEIICH.

22. Yepnukona, H. 0. XumMusa B J0oCTymHOM H3IOKEHUU: ydyeOHOE mocobue
s cro / H. FO. YepaukoBa. — 2-e u3n., crep. — Cankr-IletepOypr: Jlans, 2022. —
316 c. — ISBN 978-5-8114-9500-9. — TekcT: anexTpoHHbI# // JIaHb: 3JI€KTPOHHO-
oubnuorteunass cucrema. — URL: https://e.lanbook.com/book/195532  (mara
obOpamenus: 14.10.2022). — Pexxum mocTyma: sl aBTOPHU3. MOJIb30BaTENCH.

23. llleBruupina, JI. B. Xumus: yae6Hoe nocobue / JI. B. IlleBaunbina, A. U.
AmnapnaeB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
Tekct: snexkTpoHHbld // Jlanb: snekTpoHHO-OMOMMOTEYHast cuctema. — URL:
https://e.lanbook.com/book/118505 (mara oOpamenus: 14.10.2022). — Pexum
J0CTyMA: JUIsl aBTOPU3. TTOJIH30BATEICH.

24. bnunos, JI. H. Xumusa: yuebnux s CIIO / JI. H. baunos, U. JL
[lepdpunona, T. B. CokonoBa. — 2-e¢ u3n., crep. — Cankrt-IlerepOypr: Jlanb, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — Texkct: »nekTpoHHbIA // JlaHb:
aNleKTpoHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/167183
(mata oOpamenus: 14.10.2022). — Pexxum goctyna: ajis aBTOpU3. MOJIb30BaTEIEH.

25. Taopuensn, O. C., JIeicoa, I'. I'. Xumusa: kHWra s TpemnogaBaTes:
yue0.-meToa. mocooue. — M. Axagemus, 2012. - 332 c.

26. YepuumrkoBa H. [O., Memepskopa E. B. Pemaem 3amaun mo xumuu
camocTosaTenbHo: yueOHoe mocodue / H. FO. UepnukoBa, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlans, 2022. — 328 c.

27. PesnuxoB B. A. COOpHMK yNpa)XHEHUH U 3a/1ay MO OPraHUYEeCKON XUMUU:
yueoHoe nocobue / B.A. PesnukoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

28. Kanyctuna A. A., Xampuenko W. I'., Jlubanor B. B. O6mas wu
Heoprannueckas xumus. Ilpaktukym / A. A. Kamycruna, U. I'. Xanpuenko, B.B.
JIn6anoB — Cankr-IlerepOypr: Jlans, 2020. — 152 c.
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29. Taopuensu O.C. Xumus: yueb. musa ctyn. mpod. yued. 3aBeaenuit / O.C.
INabpuensn, U.I'. OctpoymoB. — M., 2016.- 256 c.

30. Tao6puensn O.C. Xumusa a1 npodeccuit U creruanbHOCTEN
TEXHUYECKOTO NpoduJIsi: YICOHUK JJIs CTYA. YUpexKaAeHuM cpe. npod. oopazoBanus /
O.C. TI'abpuemnsa, U.I'. OctpoymoB. — 4-¢ u3n., ctep. — M. : U3narenbckuii ieHTp
«Axkagemus», 2017. — 272 c.

HNHuTepHer-pecypcsl

1. hvsh.ru — Xypnan «Xumus B mkose.

2. https://postnauka.ru/themes/chemistry — nexumm mo xuMuu Ha caiTe
[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-momy/sipHbIi IPOEKT
«2neMeHThl O0JbIION HAayKW» ((pU3HKa, XUMUS, MAaTEMaTUKA, aCTPOHOMMSI, HAYKH O
KU3HU, Hayku o 3emuie). HoBocTM Hayku, KHWTM, HAYYHO-TIOMYJISIPHBIE CTaThH,
JIEKIUU, SHIUKIIONEIAH.

3. http://gotourl.ru/4783 (http://potential.org.ru/) Caiit HAy4YHO-
nonyssipHoro xkypHana «llorenuman». Xypnan muzgaércsa ¢ 2005 r., ¢ 2011 r. —
paznen « XuMusn».

4, http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-TIOMYJISIPHOTO
KypHaIa « XuMus 1 xKu3Hb». KypHan uznaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTtkpsiTas
AJIEKTPOHHAs OMOnHoTeka xuMuyeckoro noprana «Chemnet», cogepkut yueOHble U
nH(OpMaAIMOHHBIE MaTepUalbl IJisl IKOJLHUKOB M yuuTesel. B Hell MOXXHO HalTh
y4eOHUKM 1O O0Omel U HEOPraHWUYeCKOW XUMHUHU, OpPraHUYeCKON XHUMHH,
MyJIbTUMEINAMaTEpUabl, a TAKXKE 3a0a4lM XUMHUYECKUX OJUMIIMAJ C PEUICHUSMH,
3a/lauyu BCTYMUTENbHBIX IK3aMEHOB JIJIsl aOUTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmarmonnsie Marepuaibl 00 onummnuagax: MOCKOBCKOW TOp JICKOH,
Bceepoccuiickoii, Menneneesckor, MexayHapogHou.  IlpuBenensl  3amauu
TEOPETUYECKUX M IKCIEPUMEHTAIBHBIX TYPOB, MOJAPOOHBIE pPEIICHUS, CIUCKH U
dbortorpaduu nodbeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema
JUCTAaHIIMOHHOTO OOYYEeHUs, HAlpaBJICHHAs B IMEPBYIO OYEpEIb Ha MOJATOTOBKY K
OJINMIINAZaM BCEX YPOBHEHM — OT IIKOJBHBIX 10 MexayHapoaHoi. CauT comepxKuT
OTPOMHOE KOJIMYECTBO 3aJay, CrPYNINHUPOBAHHBIX Kak IO TeMaM, TaK M IO
onmumnuagaM. Ilo BceM OCHOBHBIM pa3lieliaM XUMHUH TPUBEIEH TEOPETUUECKUI
MaTtepHuas U pa3o0paHbl pelIeHUs TUTIOBBIX 3a/1ay.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) [Topranr 1o
HaHOTexHOJorusiM. OCHOBHasg 1elb — pas3BUTHE o0O0Opa3oBaHuUs B o001acTH
HAaHOTEXHOJIOTUN U MOArOTOBKA K MHTEPHET-OJUMIHUAJE IO HAHOTEXHOJIOTHSIM.

0. http://gotourl.ru/4790 (http://webelements.com/) Hanéxuast cipaBouHast
uH(pOpMAaIUs 0 XUMAYECKHUX AJIEMEHTaX U UX CBOMCTBaX (HA aHTJIUHCKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3prunblii caiiT o
CBOMCTBaX XUMHUYECKHUX 3JI€MEHTOB.
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11.  http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii caiit
OHJIaiH-00pa30BaHMs, COAEPKUT MHOTO MHTEPECHBIX 00pa3oBaTEIbHBIX KYpCOB U
BUJICOJIEKIINI JIJIS1 IIKOJIBHUKOB, CTYAEHTOB U yuuTeneld. ECTh HECKOIBKO KypCOB MO
XUMUHU.

12.  http://gotourl.ru/4800 (https://www.cas.org/) Caiir Chemical Abstract
Service — camblii aBTOPUTETHBIH B MHUpPE XUMHUH HWHGOPMAIIMOHHBI HWHTCPHET-
pecypc (CalT MIaTHBIN).

13.  http://www.organic-chemistry.org/ ITopran mo opranu4eckold XUMUU Ha
AHTJIMACKOM SI3BIKE.

14.  http://www.xumuk.ru CaliT 0 XUMHUH: KIACCUYCCKHE YUCOHHKH,
CIIPAaBOYHUKH, SHUUKIONEAUN, MMOUCK OPraHWYECKHUX M HEOPTaHWYECKUX PEaKIUi,
COCTAaBJICHUE YPABHEHUM pPEaKIIUU.

15.  http://orgchemlab.com/ Caiit, moCBsIMEHHBIN MpaKTHYECKOW padoTe B
nabopaTopuu
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

4. KoHTpOJIb ¥ OlleHKA Pe3yJbTATOB OCBOEHUs 00111e00pa3oBaTe/IbHOM

JTUCIHUILINHBI

KOHTpOJIb H OIE€HKa pPEC3yJIbTaTOB OCBOCHUA O6IH€O6paSOBaTCHBHOI?I JAUCITHUITIINHBI

pacKpbIBalOTCSl  4epes

AUCHUIITIMHAPHBIC

pe3ynbTaThl,

HaIlpaBJICHHBIC Ha

dbopmupoBaHue 00X U NMPO(ECCHOHATBLHBIX KOMIETEHIMI MO pa3jesnaM U TeMaM

CoJIepKaHus y4eOHOTO MaTepHaia.

Oomasi/npodeccuonanbHast Pasznen/Tema Tun oueHoOYHBIX
KOMIIeTeHIIUsI MeponpusTHS
OK 01. Beibupats criocoOb1 Pazgen 1. Temsr 1.1., 1.2 - YCTHBIH OIPOC;
peleHus 3aj1a4 Paznen 2. Temsr 2.1., 2.2. - pOHTATIBLHBII
npodeccHoHATEHOM Pazgen 3. Temnr 3.1.,3.2.,3.3 OTIpOC;
NEITENbHOCTHU Pazgen 4. Temn1 4.1.,4.2.,4.3 - HaOJIFOIeHE 3a

IMPUMCECHUTCIIBHO K pa3JIMdYHbIM
KOHTCKCTaM

Paznen 5. Temnr 5.1.,
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1.

OK 02. Mcnonp30Barth
COBPEMEHHBIE CPEJICTBA
IOMCKa, aHaJIN3a U
WHTEpIpEeTAA HHHOPMAIIUN
1 “H()OpPMAIMOHHBIC
TEXHOJIOTHH JIJIS BBIIOIHEHUS
3aja4 npodeccuoHanbHON
NESITENLHOCTH

Paszgen 1. Temnr 1.2

Pazgen 3. Temnr 3.1., 3.2., 3.3
Pazgen 4. Temn1 4.1.,4.2.,4.3
Paszgen 5. Temnr 5.1.,

Pazgen 6. Temnr 6.1., 6.2.
Pasnen 7. Temsr 7.1.

OK 04. O¢ddexTnuBHO
B3aHUMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaHJIe

Pazgen 2. Temnr 2.2.
Pasnen 3. Temsr 3.3
Paspgen 4. Teme1 4.1.,4.2.,4.3
Pazgen 7. Temnr 7.1.

OK 07. CopnelicTBOBaTh
COXPAHEHHUIO OKpYXKarolen
Cpenbl, pecypcocOepeKeHHUIO,
IPUMEHSATh 3HaHUS 00
M3MEHEHMHU KJIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
IIPOU3BO/ICTBA, 3 (HEKTUBHO
JIEMCTBOBATh B UPE3BbIYANHBIX
CUTYallUsX

Pazgen 6. Temnr 6.1., 6.2.
Pazpen 7. Temnr 7.1.,

[IK 2.4. OcyuiecTBasiTh
pa3pabOTKy TECTOBBIX
HaOOPOB U TECTOBBIX
CIICHApHUEB IS TPOTrPAMMHOTO
obecrnieueHusl.

Pazgen 3. Temnr 3.1., 3.2.
Pazgen 4. Temn1 4.1.,4.2.,4.3
Pazgen 5. Temnr 5.1.,

Pazgen 6. Temnr 6.1., 6.2.
Pazpen 7. Temer 7.1.

XOJIOM BBITIOJTHEHUS
n1abopaTOpHBIX padoT;
- OIICHKA BBITIOJTHCHHUS
1a00paTOPHBIX padoT;
- OIICHKA
NPaKTUYECKUX padoT
(pemienus
Ka4eCTBEHHBIX,
pacyYeTHBIX,
npohecCuoHaTBHO
OpPUEHTUPOBAHHBIX
3a/1ay);

- OIICHKA TECTOBBIX
3aJIaHUi;

- OIICHKA BBITIOJTHCHHUS
JTIOMAaITHUX
CaMOCTOSITEITLHBIX
pabor;

- 3a4eT

IIK 3.4. IIpoBoauTs
CPaBHUTEJIbHBIN aHAIIN3
IIPOrPaMMHBIX POJYKTOB U

Pazgen 3. Temnr 3.1., 3.2.
Paspgen 4. Temr1 4.1.,4.2.,4.3
Pazgen 5. Temsr 5.1.,
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CPEICTB pa3pabOTKH, C IIEJIbIO
BBISIBJICHUSI HAUJTYUIIIETO
pelIeHus CoraacHo
KpUTEPUSIM, OTIPEEIICHHBIM
TEXHUYECKHUM 3aJaHUuEM

Pazgen 6. Temnr 6.1., 6.2.
Pasnen 7. Temnr 7.1.

IIK 7.1 BeiaBasars
TEXHUYECKUE MPOOIIEMBI,
BO3HHMKAIOIIIHE B MPOIECCE
JKCIUTyaTaluu 0a3 JaHHBIX U
CEPBEPOB

Pasnen 7. Temsr 7.1.
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CEMBC

BHOoo~NoOkwN

21,
4eJIoBeKa
22,
23.
24,
25.

IIpunoxenue 1
IIpumepHas TeMaTHKA HHAUBUYAJIbHBIX MIPOEKTOB 110 MpeIMeTy

AHanu3 KayecTBa MUUIEBBIX NPOIYKTOB, HAHOOJEe MONYJSIPHBIX B MOEH

bynymee nepuoandeckoro 3akoHa

Bopa. PactBopsl. PactBOpeHue»

Bonxa-uctouynuk JXKn3HU Ha 3eMJIe

Kuznb u gearensHocts A.M.byTtiiepoBa

Kuznp u gesarenbHocTh J[.M.Menneneena

N3omepust 1 HOMEHKIaTypa OPraHU4YECKUX COEAUHEHUM

N3omepust yrieBo1iopoioB

Hcnonp30BaHne €IKUX BEMIECTB B IPOMBIIIJIEHHOCTH

Hcnonb30BaHrEe CEPHON KUCIOTHI B IPOMBIIILIEHHOCTH

Hctopuun OTKpBITUS XUMUUYECKUX DJIEMEHTOB

Howmenxkmatypa IUPAC

OO01as XxapakTepuCcTHKa OSJIKOB M aMHHOKHCIIOT MHUIIEBBIX CHCTEM
[IpennochuIKy K CO3IaHUIO TEOPUU XUMHYECKOTO CTPOEHHUS
[Ipon3BOACTBO CEPHON KUCIOTHI

PacTBOpbI B MUIIEBOM NPOMBIIILIEHHOCTH

Cuntetnueckue motoiue cpeacrtsa (CMC): 1OCTOMHCTBA U HEJIOCTATKU
CoBpeMeHHbIE TPEACTABIECHUS O CTPOEHUU aTOMa

Teopust A.M.bytnepoBa, 3HaueHUE AJI pa3BUTHS HAYKU

Y nuBuTENBHASA BOJIA

®u3M0NIOrMYecKoe 3HaueHHEe OEJIKOB W aMHMHOKHCIOT B TUTaHUU

XUMHSI 1 XUMUYECKas TEXHOJIOTHS B PEIICHUHU TTPOOJIEM YeTTOBEYECTRA.
Dxoyioruyeckasi MapKHUpOBKa TOBAPOB

DTaHOJI: BeJIMyaifiiiee 0Jaro u CTpairHoe 3710.

OTuneH
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IIpuioxkenue 1

IIpeemcTBeHHOCTH 00pa3oBaTenbHBIX pe3yJbTaToB @PI'OC COO (mpeameTHbIX) ¢ 00pa30BaTeIbHBIMH Pe3yJIbTATAMHA

eorocC C11o

(mpodeccroHanbHO-OpPUESHTHPOBAHHAS B3aHMOCBSI3b 00111€00pa30BaTeIbHON TUCITUTUINHEL C
npodeccueit/crnennaIbHOCTBIO)

HaunmenoBanue
o01menpogeccHoOHAIbHBIX

HaumenoBanue
npo¢ecCHOHATBHBIX MOAYJICH

HanmeHoBaHMe npeIMeTHBIX Pe3yJbTATOB
dPI'OC COO, nmeouux B3anMocBa3s ¢ OP

HaumenoBanue
pa3aesioB/TemM B padoueit

JUCUMILIMH C (MAK) ¢ odpa3zoBaTeibHBIMH @dIrocC C1io nporpamMme mno mpeamMery
o0pa3oBaTe/IbHbIMH pe3yJbTaTaMH, MMEIOIUMHU
pe3yiabTaTamu, B3aMMOCBSI3b C NIPeMeTHBIMU
HMELIUMH B3aUMOCBA3b opP
¢ npeamMeTHoimu OP
OI1.02 ApxuTtekrypa IIM.02 OcymecTBiieHHe c(hOpMUPOBAHHOCTh MIPE/ICTABICHUI: o | Tema 3.1 Knaccuduxarnmus,

anmapaTHbIX CPeACTB
Ymers:

noJty4aTh HHGOPMAITHIO O
napamerpax
KOMIIBIOTEPHON CUCTEMBI;
MOAKITIOYATh
JOTIOJTHUTEIBHOE
000pyIOBaHUE U
HacTpauBaTh CBSI3b MEXKITY
3J€MEHTaMU
KOMIIBIOTEPHON CUCTEMBI;
MPOU3BOUTH MHCTAJIIALIUIO
Y HaCTPOMKY

HHTErpalnmu nmporpaMmMHbIX

MOayJI1eil

MIK. 2.1 TexHosiorust
pa3padoTKu NPOrpamMMHOIo
odecrevyeHus,

MIK.2.3 MartemaTu4eckoe
MoO/1eJIMPpOBaHue,

1K 2.4. OcymiecTBasTh pa3paboTKy
TECTOBBIX HAOOPOB U TECTOBBIX
CIIEHapHeB Il IPOTrPAMMHOTO
o0ecrnieueHusl.

IIpakTHYecKHii ONBIT:
Pa3pabatbiBaTh TECTOBBIE HAOOPHI

XAMHUYECKOU COCTAaBJISIIONIEH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMUHU
B MO3HAHUM SIBICHUN NPUPOJIbl, B (POPMUPOBAHUU

MBIIUIEHUST M KYJIbTYpbl  JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIUMOMN
JUIsL  pelleHus  TNpaKTU4YeCKUX  3aJad |

OKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3/10pOBbIO U IPU