BIOJDKETHOE ITPO®ECCUOHAJIBHOE OBPA3OBATEJIPHOE YYPEXJIEHUE
5 OPJIOBCKOU OBJIACTU
«OPJIOBCKNHU TEXHUKYM ITYTEN COOBIIEHN A UMEHU B.A. JIAITOYKHMHA»

[TPOTPAMMA 3
OBIEOBPA3OBATEJIbBHOU
YUYEBHOU AN CLHUIUIMHBI

OVY/1.09 «XUMMUS»

no npodeccuu CI10

23.01.09 IToMomHMK MAaIMHUCTA (110 BUAAM IOJABHKHOI0 COCTABA
JKeJIe3HOI0OPOKHOT0 TPAHCIOPTA (3JIEKTPOBO3))
YKpYITHEHHAs TpyIIa
23.00.00 TEXHUKA 1 TEXHOJIOTUM HASEMHOI'O TPAHCITIOPTA

ropoxa Open, 2024 ron



[Tporpamma pa3paboTaHa Ha OCHOBE:

[Tpukaza MunucrepcrBa npocsenieaus Poccuiickoit @enepauun ot 20 mapra 2024 1. Ne 175
«O06 yTBepkIeHuU ¢enepalbHOro 00pa30BaTENBLHOTO CTaHAApTa CpeAHEero MnpodeccruoHaIbHOTO
obpazoBanus o mnpodeccun 23.01.09 TTomomuuk mammHKCcTa (IO BUAAM TOJBHKHOTO COCTaBa
’KEJIE3HOIOPOKHOTO TPAHCIIOPTA (IJIEKTPOBO3))» (C M3MEHEHUSAMH M JONONIHEHUsIMU 0T 9 ampens 2015
r., 13 mrons 2021 r., 1 censaops 2022 1.);

[Ipukaza MunucrepcTBa oOpazoBanus U Hayku Poccuiickorr ®@enepamuu ot 17 mas 2012 r.
Ne413  «O6  yrBepkaeHuun  (QemepanbHOro  00pa3oBaTENBHOTO  CTaHAApTa  CPEAHETO
npodecCuoHaIbHOTO 00pa3oBaHusy» (¢ m3MeHeHustMU oT 12 aBrycta 2022 r. No732);

[Tpuka3a Munucrepcrsa npocsemeHust Poccuiickoit @enepanuu ot 18 mas 2023 r. Ne371 «O6
yTBEpKACHUH (peepanbHOi 00pa3oBaTeIbHON IPOrpaMMBbl CPEeTHEro 00IIEro 00pa30BaHUY;

B COOTBETCTBHH C:

OenepanbHoil paboueit mporpammbl COO 1o yueOHOMY mpenmery «Xumus» (0a30BbIN
YPOBEHB);

npuMepHO pabodeil mporpaMMbl 00II€00pa30BaTENbHON AUCHUIIIMHBL «XUMHS» Ui
npodeccnoHabHBIX 00pa30BaTeNbHBIX OpraHu3anuii, yreepxkaeanoi ®I'bOY IAT10 UPTIO
ot 30 HOsOpst 2022 r., pazpaborannoii st npodeccuu CIIO 23.01.09 [Momomuuk mamuaKUCTA (TI0
BHUJIaM ITOJIBUYKHOTO COCTaBa JKEJIE3HO0POKHOIO TPAHCIIOPTa (JIEKTPOBO3));

PexomeHmanusiMu 10 peanu3aldi CpeJHEero OoOIIero oOpa3oBaHHMS B IpENeIax OCBOSHHS
00pa3oBaTeNnbHON MPOrpaMMBbl CPETHErO MPOQecCHOHANBHOIO 00pa3oBanus (mucbMo Jlemapramenra
rOCYyJapCTBEHHON TONMTUKA B  chepe cpemHero mnpodeccCHOHATBHOrO  0o0pa3oBaHUS U
npodeccroHaabHOro 00y4yenuss Munmnpocsemienus Poccuun ot 01 mapra 2023 Ne05-592).

Opranmzanusa - pazpaborunk: BIIOY OO «OpnoBckuili TEXHHUKYM TyTeil cooOmieHus umeHu B.A.
JlanouxkuHa»

Pa3paborunku:

Tepnosbix H.U., meromuct BIIOY OO «OprnoBckuil TeXHUKYM MyTell cooOmieHuss nmeHu B.A.
JlamoukuHa;

ITecounas B.C., mpenonaBatens xumun BIIOY OO «OpnoBckuil TEXHUKYM IyTeH COOOILEHUS WM.
B.A. JlanoukuHa»

PaCCMOTpeHO, 0}106peHo A PEKOMEH/0BAaHO K IIPUMCHCHUIO Ha 3aceoaHuH NIPEAMETHO-IIUKIIOBOU

KOMHCCHH 00111e00pa30BaTeIbHBIX JUCIUILINH.
ITpotokon Ne 44 ot « Ab » _UsOHL2024T.

[IpoBepeHo: , COI'JTACOBAHO:
Metomuct OY 5540y 3amegruTenb AUpeKTopa
Tepnossix H. U. é;& " ‘ %A‘BOHOGWB A.B.
N " 3as. otzenom OI1

, — Wsanosa E. JI.
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COJEPXAHUE

OOmast xapaktepucThka paboueil mporpammbl 00IIE00pa30BATEIBLHON JIUCIUILTAHBI
«XuMHS»

CrtpykTypa u conepkanue o01eo0pa3oBaTeIbHON TUCITUTLIAHBI

VYcItoBHS peatu3aliiy mporpaMMbl 00111e00pa3oBaTeaIbHON AUCIUILTHHBI

KoHTposb 1 OlleHKa pe3yJIbTaTOB OCBOCHHS 00I1Ie00pa30BaTEIbHOM TUCIIUILTHHBI



1. O0mas xapakTepucTHKa padoyeil mporpaMMsl 001e00pa3oBaTeJbHOM TUCHUIIINHBI
«XUMHUD)

1.1. MecTo AUCHMILINHBI B CTPYKTYP€E OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl

OO6meoOpa3oBaTenbHas  AUCHMILIMHA  «XUMHS»  SABISETCS  00s3aTENbHOM  YaCThIO
obmieoOpazoBarenpbHOro IMKiIa odpazoBarenbHOl mporpammbl CIIO B coorBercTBUu ¢ ®I'OC mo
npodeccun 23.01.09 [TomomHuK MammHUCTA (IO BHUAAM ITOJBHYKHOTO COCTaBa JKEJIE3HOIOPOKHOTO
TpaHcropTa (3JEKTPOB03)).

[lepuon oOyueHuss u pacmpeleieHue IO CeMecTpaMm olpeaenseTr oOpa3oBaTeibHas
OpraHu3aIys CAMOCTOSTEIBHO, C YIETOM JIOTUKU (POPMHUPOBAHUS ITPEIMETHBIX PE3YJIbTATOB, OOIINX U
npoecCHOHANBHBIX ~ KOMIIETEHIMH, MEXIPEAMETHBIX CBSI3eM C  JAPYTMMH  JTUCHUIUIMHAMU
0011e00pa3oBaTeIbHOro U 00IETPOdECCHOHATHFHOTO IUKIIOB Y4eOHOTO MJIaHa.

1.2. Heau 1 miianHupyemMblie pe3yabTaThbl 0CBOCHUS IUCIUIIIUHbI

1.2.1. leau u 3a7a4u AUCUUIJIMHBI

DopMUpOBaHUE y CTYJIEHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBISIOLIEH €CTeCTBEHHO-
HAyYHOW KAPTUHBI MHUpPa KaK OCHOBBI TNMPHUHATHS PEIICHWA B >KU3HCHHBIX W TPOU3BOACTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOJIHOM cpefie.

3apaum IUCHUIIMHBI:

1) chopmupoBaTh NMOHMMAaHHE 3aKOHOMEPHOCTEH MNPOTEKaHWS XUMHUYECKHX IPOILIECCOB U
SBICHUM B OKpYXKalolled cpeae, LEJOCTHOW HaydYHOW KapTHHBI MHUpa, B3aWMOCBS3M W
B3alMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS COCTaBJSITH (OPMYJbI HEOPTraHUYECKMX W OPTaHMYECKUX BEIICCTB,
yYpaBHEHUS XUMHUYECKHUX PEAKINil, OOBSICHATh UX CMBICI, HHTEPIPETUPOBATH PE3YAbTAThl XUMHUYECKHUX
HKCIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEACHHS MPOCTEHIINX XUMHYECKHX OSKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM C COOJIIOJIEHUEM TpaBUJI 0E€30MacHOTr0 OOpallleHusi ¢ BEUIECTBAMU U JIAOOPATOPHBIM
000pyIOBaHUEM;

4) pa3BUTh YMEHUS HCIOJIH30BaTh HH(DOPMAIMIO XUMHYECKOTO XapakTepa W3 Pa3InIHBIX
HUCTOYHUKOB;

5) chopmMupoBaTh YMEHHUS TIPOTHO3UPOBATH ITOCIEACTBUS CBOCH NIEATEITFHOCTH U XUMHUYECKUX
MIPUPOIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) chopMHpOBaTh MOHUMAHHWE 3HAYMMOCTH JIOCTIDKCHUH XMMHYECKON HAYKH M TEXHOJOTHI
JUIS Pa3BUTHUS COLIMATBLHON U IPOU3BOJICTBEHHOM cdep.

1.2.2. Pe3yabTaTrhl OCBOeHHsI 0011€00pa30BaTEJHLHONH IUCHMIJIMHBI B COOTBETCTBHH C
®PT'OC CIIO u na ocaose ®I'OC COO

Oco0oe 3HaueHue AUCHUIUIMHA nMeeT npu popmupoBanuu U pa3sutuu OK u [1K.

Koambt Pe3yabTaThl 0CBOCHMS TUCHUTIIUHBI
pe3yJbTaToB
OK 1 BeiObupate  cmocoObl  pemieHuss  3agad  NpO(EeCcCHOHAIBHOW  JIESTETbHOCTH
MPUMEHHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM
OK 2 Hcnonp30BaTh COBPEMEHHBIE CpENCTBAa IIOMCKA, AaHAIW3a W HUHTEpPIpPETALUU

uHbpopMalid U  HMHQOPMALIMOHHBIE TEXHOJOTUMU JUIsl  BBIMOJHEHHUS  3adad
npodecCHOHATBHOMN eI TETbHOCTH

OK 3 [InanupoBaTh M pealn30BBIBaTH COOCTBEHHOE MPO(ECCHOHATBHOE U JUYHOCTHOE
pasBUTHE, TPEANPUHUMATEIBCKYIO JEATENIbHOCTh B IpodeccuoHanbHOi cdepe,
HUCII0JIb30BaTh 3HAHUA IIO q)HHaHCOBOI\/II TpPaMOTHOCTH B Pa3IMYHbIX XWU3HCHHBIX

CUTYaIUAX

OK 4 D¢ heKTUBHO B3aMMOJICHCTBOBATh U Pa0OTATh B KOJJICKTUBE M KOMaH/IE

OK 5 OcCyliecTBISTh YCTHYIO U MUChbMEHHYI0 KOMMYHHUKAILIUIO HA TOCYJJAPCTBEHHOM SI3bIKE
Poccuiickoit ®denepanuu ¢ y4€TOM OCOOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa




OK 6

[IposiBAATE Ipa’kJaHCKO-MTATPUOTHYECKYIO TO3ULIMIO, IEMOHCTPUPOBATh OCO3ZHAHHOE
MIOBEJICHHE HA OCHOBE TPAJUIIMOHHBIX OOIIEUEIIOBEUECKUX LIEHHOCTEH, B TOM YHCIIE C
Y4€TOM TapMOHU3ALMM MEKHALMOHAJIBHBIX M MEXKPEIUTHO3HBIX OTHOIICHHMIA,
IPUMEHSTH CTaHAAPThl AaHTUKOPPYIIIMOHHOIO IOBEICHUS

OK 7 ConelicTBOBaTh  COXPAHEHHUIO  OKPYKAIOIIEH  Cpelbl, pecypcocOepexeHuto,
NPUMEHSATH 3HaHUS 00 U3MEHEHUH KJIMMaTa, MPUHIUIIBI OEPEeKITMBOTO POU3BO/ICTBA,
3¢ (peKTHUBHO NeICTBOBATH B YPE3BBIYAMHBIX CUTYAIMSIX

OK 8 Hcnonb3oBath cpeacTBa (U3MUECKON KyIbTYPHI UIS COXPAHEHUS U YKPEIJICHHUS
3M0pOBbsI B IMpolecce NpodecCHOHATbHOW JEeSATeNIbHOCTH M MOAJIEpKaHus
HE00X0IMMOT0 YPOBHS (PU3MYECKON MOATOTOBICHHOCTH

OK 9 [Tonp3oBaTbess MpodecCHOHATBHOM JOKYMEHTAallMe Ha TOCYIapCTBEHHOM U

HHOCTPAHHOM A3bIKax

1. I'pa:xxnanckoe

JIP 1.1

BOCIIMTAHHE
OCO3HaHHO BBIPAKAIOUIMI CBOIO POCCUMCKYIO T'PAKIAHCKYIO INPUHAIJIEHKHOCTh
(MICHTUYHOCTD) B HOJIUKYJIbTYPHOM, MHOT'OHAIIMOHAJILHOM U

MHOTOKOH(ECCHOHATIBHOM POCCHUIICKOM O00IIECTBE, B MUPOBOM COOOIIIECTBE

JIP 1.2

CoznHaromuii  cBo€ €IMHCTBO C HapoaoM Poccuum Kak HMCTOYHHUKOM BJIAcTH U
CyOBEKTOM ThICSIYETICTHEH PpOCCUUCKONW TOCYyJapCTBEHHOCTH, ¢ Poccuiickum
roCy/1apCTBOM, OTBETCTBEHHOCTh 32 €r0 pPa3BUTHUE B HACTOSIIEM U OyIylleM Ha
OCHOBE MCTOPUYECKOTO MPOCBEIICHUS, POCCUICKOTO HALMOHAIIBHOI'O UCTOPUYECKOTO
CO3HaHUs

JIP 1.3

[IposBisiomuii  rpa’kAaHCKO-NaTPUOTUYECKYIO IO3UIMI0, T'OTOBHOCTh K 3alllUTe
PonuHbl, ciocOOHBIN apryMEHTUPOBAaHHO OTCTaMBATh CYBEPEHUTET U JOCTOMHCTBO
Hapona Poccnn n Poccniickoro rocyaapcrsa, COXpaHsaTh U 3aIUIIATE HCTOPUUECKYIO

paBay.

JIP 1.4

OpHeHTHpOBaHHLIﬁ Ha aKTHBHOC I'paKAaHCKOC YUAaCTHEC B CONUAIBHO-TIOJIMTHUYCCKUX
mponeccax Ha OCHOBC YBAKCHHA 3aKOHA U ITPABOIOPAJAKA, ITPpaB U CB06021 CorpaxJiaH.

JIP 1.5

Oco3HaHHO H ACATCIIBHO BLIpa)KaIOH_IHﬁ HCIIPUATHC 000 AUCKPpUMHHALUU 110
COUAJIbHBIM, HAIIMOHAJIBHBIM, PACOBBIM, PCIIUTHO3HBIM IIPU3HAKAM, HpOfIBJ’IeHI/Iﬁ
IKCTpEMHU3MaA, TCPPOpU3MaA, KOPpPYIILHUHU, aHTHFOCYHapCTBeHHOﬁ ACATCIIBHOCTH.

JIP 1.6

OO6manaomuii  OMBITOM TPaKIaHCKOW COIMAIBHO 3HAYUMON JEATEeTbHOCTH (B
CTYJIEHYECKOM CaMOYTIPaBIICHUH, J0O0pPOBOJIBYUECKOM JIBIDKCHUH,
MpEeANPUHUMATENIBCKON AESITENIBHOCTH, SKOJOTUYECKUX, BOEHHO-NIATPUOTUYECKUX U
Ip. 00ObETUHEHHSIX, aKIUIX, POTPaMMaXx.

JIPB 1.7

[Tonumaromuii  npodeccMOHaIBHOE ~ 3HAYE€HUE  OTpaciu  JUIsl  COLIMAIBHO-
HKOHOMUYECKOTO0, TPOMBIIIJIEHHOTO U HAyYHO-TEXHOJIOTMUYECKOI0 Pa3BUTHS CTPAHHI.

JIPB 1.8

OcCo3HaHHO NPOSBIAIOIMN  TPaKJAHCKYH0 aKTUBHOCTb B  COLMAIBHOM U
SKOHOMHUYECKOM ku3HU (MecTtononoxenue 1100, cyovekt PD);

2. [laTpuoTnyeckoe BOCIUTAHUE

JIP 2.1 Oco3naromuii CBOIO HalMOHAJbHYIO, THUYECKYIO IIPUHAJIEKHOCTD,
JEMOHCTPUPYIOIINNA TMPUBEPKEHHOCTh K POAHON KyJIbType, JI00OBb K CBOEMY
Hapoxy.

JIP 2.2 Co3Haromui NpPUYaCTHOCTh K  MHOTOHAallMOHAIbHOMY Hapoay Poccuiickoi
Deneparun, OTeuecTBy, OOIEPOCCUNHCKYIO HACHTUYHOCTD

JP 2.3 [IposiBisitOIIMIT ~ IEATEIPHOE IIEHHOCTHOE OTHOIIEHWE K HUCTOPUYECKOMY H
KYJIbTYPHOMY Hacl€AMI0 CBOEro W Jpyrux HaponoB Poccum, ux Tpaauuusam,
pa3AHUKaM.

JIP 2.4 [TposiBnsitoluii  yBa)KeHHE K COOTEYECTBEHHHMKAM, IPOXKHUBAIOIIMM 32 pyOex oM,
MOIJICPKUBAIOIINIA UX TIPaBa, 3al[UTy UX HHTEPECOB B COXPAaHEHUHU 0OIIEPOCCUICKOM
UJEHTUYHOCTH.

JIPB 2.5 OcCoO3HaHHO  MPOSIBISIIOIIMK ~ HEPaBHOJYIIHOE  OTHOIIEHWE K  BHIOpaHHOM




npodeccuoHanbHOM JIeSITEIbHOCTH, MTOCTOSIHHO COBEpUICHCTBYETCH,
npoeCCHOHATIBHO PACTET, MPOCIABIISAS CBOIO npOdeccuto/cneyuanbHoCcms,

3. JIlyXOBHO-HPaBCTBEHHOE BOCTIMTAHHE

JIP 3.1

[IposiBAsifOlIMiA ~ TPUBEPKEHHOCTh  TPAAUIMOHHBIM  JIyXOBHO-HPABCTBEHHBIM
LEHHOCTAM, KylnbType HaponoB Poccunm ¢ y4éroM MHPOBO33PEHYECKOIO,
HAIIMOHAJILHOT'O, KOH()ECCHOHAJILHOTO CaMOOTIPEIEICHUSI.

JIP 3.2

[TposiBnsromuil yBa)keHUEe K JKU3HU U JOCTOMHCTBY KaXKIOI'O 4eloBeKa, cBoOoje
MHUPOBO33PEHYECKOTO BBHIOOpA M CaMOOIPEACICHHUS, K MPEICTABUTEISIM PA3IUYHbBIX
STHUYECKUX TPYII, TPAJULMOHHBIX peJUruil HapoaoB Poccuu, nx HaLMOHAIBHOMY
JIOCTOMHCTBY M PEIUTHO3HBIM YyBCTBaM C Y4ETOM COOJIOAECHUS KOHCTUTYLIHMOHHBIX
IpaB ¥ CBOOOJ BCEX Ipax</iaH.

JIP 3.3

ITornmarommit u JESITEIbHO BBIPAXKAIOIINI NOHUMAaHHUE LIECHHOCTHU
MEXHAIMOHAIBHOTO, MEXKPEIUTHO3HOTO COIJIACHs, CIIOCOOHBIM BECTH IHUAJIOT C
JIOJIBMH Pa3HBIX HAIIMOHAJIBLHOCTEH M BEPOMCIOBEAAHHUM, HAXOAUTH OOIIHUE LEIU U
COTPYAHUYATH JIJISl UX JTOCTHUKECHUSL.

JIP 3.5

OO6anaromuii COPMUPOBAHHBIME TIPEJCTABICHUSIMUA O IIECHHOCTH W 3HAYCHUU B
OTEYECTBEHHON U MUPOBOM KYJIbTYPE S3BIKOB U JINTEPATYPBI HAPO1OB Poccun.

JIPB 3.6

Obnanaronii  cOpMUPOBAHHBIMM TIPEJICTABICHUSIMU O 3HAYEHUU M LIEHHOCTH
npodeccun /CeNUalbHOCTH, 3HAIOMMA W COOJIOMAIONINA TpaBUiIa ¥ HOPMBI
npodecCHOHaIbHOMN ITHKY;

4. JcTeTHYecKOe

BOCIIUTAHHE

JIP 4.1

BI)Ipa)KaIOHII/Iﬁ IMOHUMAaHHUEC NCEHHOCTH OTCUCCTBCHHOIO M MHUPOBOIO HCKYCCTBA,
pOCCHﬁCKOFO 1 MUPOBOTO XYHOKCCTBCHHOI'O HACJICOH.

JIP 4.3 [IposiBnsromniA  NOHMMAaHHWE  XYHOKECTBEHHOM  KYJIbTYpPhl Kak  CpEICTBa
KOMMYHHUKAIlMM ¥ CaMOBBIPQXXEHHUS B COBPEMEHHOM OOIIEeCTBE, 3HAuUCHHE
HPABCTBEHHBIX HOPM, IEHHOCTEH, TPAJUIIUI B HCKYCCTBE.

JIPB 4.5 JleMOHCTpHpYIOIUI 3HAHUS SCTETUYECKUX MPaBWJI U HOPM B NpodeccHOHAIbHOM
KyJIbType Npo(heccCuy /CnenuaIbHOCTH;

JIPB 4.6 Hcnons3yromuil BO3MOXKHOCTH XYAOKECTBEHHOW M TBOPYECKOW NEATEIBHOCTH B

[EeJIIX CaMOpPa3BUTHUSI U PEAM3allMd TBOPYECKUX CIIOCOOHOCTEW, B TOM YHCIIE B
po(hecCHOHANBLHOM NesTEeNbHOCTH.

5. ®dusunueckoe
Os1aronosyqusi

BOCIIMTaHHC, (l)Ole/IpOBaHHe KYJbTYPbI 3J0pPOBbSA H OJSMOUHHUOHAJIBLHOIO

JIP 5.1

[ToHnmaromMii ¥ BBIPAXKAKOIMIMWIA B MPAKTAYECKON JIESITEIBHOCTH MOHUMAHUE
[IEHHOCTU >KW3HU, 3/0pPOBbS W OE30MacCHOCTH, 3HAYECHHE JMYHBIX YCUJIHH B
COXPAHEHUH U YKPEIUICHUU CBOETO 3/I0POBBSI M 3[I0POBBS IPYTUX JFOJICH.

JIP 5.2

CoOnromaronuii mpaBujia JUYHOM M OOIIECTBEHHOM 0O€30MacHOCTH, B TOM YHCIIE
6e301acHOTro MoBeIeHUs B MH(OPMAIIMOHHOH cperie.

JIP 5.3

Beipakaronuii Ha MpakTHKe YCTaHOBKY Ha 3J0pOBBIA 00pa3 >KHM3HU (310pOBOE
MUTaHUE, COOJIIOJIEHNE THUTHUEHBI, PEeXHM 3aHATUH U OTAbIXa, PErYJISIPHYIO
($u3NYeCKyr0 aKTUBHOCTD), CTpEMJICHHE K (PU3NUECKOMY COBEPIICHCTBOBAHMIO.
[TposBistromuii cozHaTenbHOE M 000CHOBAaHHOE HEMIPUATHE BPEAHBIX PUBBIUEK
(KypeHusi, ynoTpeOJIeHus aKoroJisi, HAPKOTUKOB, JTHOOBIX (hOpM 3aBUCHUMOCTEN ),
JeCTPYKTUBHOTO MOBEACHHS B 0011IeCTBE M IM(PPOBOIA cpeie, IOHMMaHue UX B ea
U1 GU3NYECKOTO U ICUXUYECKOTO 3/10POBbSI.

JIP 5.4

JleMoHCTpUpYyIOIIMIA  HaBBIKU pe(dJIEKCUU CBOETO COCTOSIHUS  ((U3UYECKOro,
SMOIMOHAIBHOI0, TICUXOJIOTUYECKOT0), TOHUMAHUS COCTOSIHUS APYTUX JIFOJEH.

JIP 5.5

JleMoHCTpUpYyIOIIUA W Pa3BUBAOIIMKA  CBOIWO  (DU3WYECKYIO  TOATOTOBKY,
HEOOXOIUMYI0 il HU30paHHOW NpPOQPEecCHOHANBHON JEeATENIbHOCTH, CIIOCOOHOCTU
a/IalITUPOBATHCS K CTPECCOBBIM CUTYAIMsSIM B OOLICHUHU, B U3MEHSIOIMXCS YCIOBHIX

(mpohecCHOHANIBHBIX, COUMAIBHBIX, HHPOPMALMOHHBIX, NPUPOIHBIX), d(P(HEKTUBHO
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JIEICTBOBAThH B UPE3BBIYANHBIX CUTYaLUsX.

JIP 5.6 Hcnonp3yrommii cpeactBa (GU3HUECKON KyIbTYpbl JUIsl COXPAaHEHUS U YKPEIUICHUs
3I0pOBbsI B Tmpolecce MNpo(ecCHOHANBHON JCATENbHOCTH U MOAJCPKAHUS
HE00XO0IMMOT0 YpOBHS (h)HU3HUECKON MOArOTOBIEHHOCTH

JIPB 5.7 JleMoHCTpHUpYOMIH (U3HYECKYIO TMOATOTOBIEHHOCTh M (PU3MYECKOE pa3BUTHE B

COOTBETCTBUH C TpeOoBaHUsAMH Oyaymield mpodecCHOHANIbHONW —IeSITEIbHOCTH
npogeccuu /cneyuarbHocmu,

6. IIpodeccuonaibHO-TPY10BOE BOCIIUTAHUE

JIP 6.1

[Tonumaromuii npodeccuoHaNbHbIE HICaNbl M LEHHOCTH, YBAXKAIOIMUH TPy,
pe3ynbTaThl TpyHa, TPYAOBBIE IOCTHXKEHHUS POCCHHMCKOIO HaApoJa, TPYAOBBIE U
npodeCCHOHATIBHBIE JTOCTH)KEHUSI CBOMX 3E€MJISIKOB, MX BKJIAJ B Pa3BUTHUE CBOETO
IIOCEJICHUS, Kpasi, CTPaHBI.

JIP 6.2

VYyacTByOmuii B CONMANbHO 3HAYMMOW TPYJAOBOM M  mIpodecCHOHATHHON
NeSTeIbHOCTH Pa3HOro BHJA B CEMbe, 00pa3oBaTelbHON OpraHu3aluu, Ha 0a3ax
IIPOU3BOJICTBEHHON IPAKTUKH, B CBOEH MECTHOCTH.

JIP 6.3

Breipakatomuii  0CO3HAaHHYIO TOTOBHOCTH K HENPEPHIBHOMY OOpPa30BaHHUIO U
camMo000pazoBaHuIo B BEIOpaHHOM chepe npodeccroHanbHON AeSITENbHOCTH.

JIP 6.4

[ToHnmarommit crenupuKy npodeccnoHATEHO-TPYIOBOM JESITEIbHOCTH,
pPEryJIMpOBaHMS TPYAOBBIX OTHOIICHWI, TOTOBBIM YYUTBCA U TPYAUTHCS B
COBPEMEHHOM BBICOKOTEXHOJIOTHYHOM MUPE Ha 0J1aro rocyiapcTsa u oOLiecTsa.

JIP 6.5

OpueHTUpOBaHHBIM Ha OCO3HaHHOE OCBOCHHE BBIOpaHHOM cdepbl
NpOoPECCUOHAIBHON ~ JIEATENTPHOCTH € Y4YETOM JIMYHBIX JKM3HEHHBIX IUIAHOB,
noTpeOHOCTEN CBOEH CeMbH, roCyIapcTBa U 00IIECTBa

JIP 6.6

Ob6nanarouvii  cOPMUPOBAHHBIMU TPEJCTABICHUSIMU O 3HAYEHUM U LIEHHOCTH
BBIOpaHHOW IMpodeccur, NPOSBISIONNA YBaXKCHUE K CBOCH NMPOPEcCUr U CBOEMY
npoeCcCHOHATBHOMY COOOIIECTBY, MOJJEPKUBAIOIIMKA MO3UTHUBHBIM 00pa3 u
IpecTUk cBoel mpodeccuu B 0OIIECTBE.

JPB 6.7

[TpumeHnstroMii 3HaHUS 0 HOpMax BBIOPAHHOU Mpodeccun /CHEeIUalIbHOCTH, BCEX €€
TpeOOBaHMII M  BBIPAKAIOUIMII  TOTOBHOCTh  pe€albHO  Y4acTBOBaTh B
npoecCHOHANBHOM JEITeTbHOCTH B COOTBETCTBUU C HOPMATHUBHO-IIEHHOCTHOM
CUCTEMOM.

JIPB 6.8

['0TOBBIIT K OCBOCHUIO HOBBIX KOMIIETEHIINI B TPO(EeCCUOHATBLHON OTPaCITH.

JIPB 6.9

O6J'Ia,[[aI-OH_II/II71 3HAaHHUEM OCHOBHBIX KOMIIOHCHTOB, MCXAaHHU3MOB N CHCTCM, a TaKXKC
YMCHHUEM IIPOBOAUTH NUATHOCTUKY U YCTPAHATH HCUCIIPABHOCTHU.

JIPB 6.10

Ob6nagaromuii  ONMbBITOM M HaBbIKaMM PAaOOTHl aBTOMATHU3MPOBAHHBIX CHCTEM
yIpaBICHUS ABHKEHUEM, DJIEKTPUUYECKUX U THOPUIHBIX TEXHOJIOTUH, CUCTEM CBSI3U
U HaBUTallMM, a TakKe MWCIOJIb30BAaHUE KOMIIBIOTEPHOIO IIPOrPaMMHOIO
o0ecreyeHns U CIelUaIM3UPOBAHHBIX TPUIIOKECHUH.

JIPB 6.11

YMemUM YATaTh, HHTEPIPETUPOBATH U IPUMEHATh HHCTPYKLIUHU 10 IKCIUTyaTalluH,
CXEMBI, YEPTEKHU U APYT'YI0 TEXHHUECKYIO TOKYMEHTALHIO.

JIPB 6.12

Ob6nanaronyii HaBbIKAMU YIIPaBJIEHUS TPAHCIIOPTHBIMH CPEACTBAMHU U OOecTiedeHus
ux 0e30macHOM »SKCIUTyaTallMd, 3HaTh OO0 OCHOBHBIX MNPHHIMIAX YHpPaBICHUS
TPAHCIIOPTHBIM CPEICTBOM, HaBbIKaX O€30MaCHOrO JIBWXKEHUS, I[IJIAHUPOBaHHE
MapLIpYTOB U YIPaBIE€HUE TPY3aMH.

7. IKOJOrH4YecKoe BOCIIUTAHUE

JIP 7.1 JleMOHCTpHpYIOLIHii B TOBEIEHUH C(POPMUPOBAHHOCTH IKOJIOTMUYECKON KYJIBTYphI Ha
OCHOBE IOHUMAaHUS BIMSHUS COLUAIBHO-I)KOHOMUYECKHX MPOIIECCOB Ha MPUPOY, B
TOM 4YHCJI€ Ha IJI00aJIbHOM YpPOBHE, OTBETCTBEHHOCTHh 3a JIEHCTBUS B IPUPOJIHOM
cpeze.

JIP 7.2 Belpaxaromuil 1edTebHOEe HENPUATHE ACUCTBUMN, INPUHOCAIIUX Bpel IPHUPOJE,

7




COZICUCTBYIOIIMI COXPAHEHUIO U 3AILUTE OKPYKAIOIIECH Cpe/bl

JIP 7.3

[Mpumensitolnii  3HaHMA W3 00IIEOOpa30BaTENbHBIX U MPO(PECCHOHATBHBIX
JMCIUILIMH JIJIsl Pa3yMHOr0, OEpeXJIMBOTO MPOHM3BOJCTBA U IPUPOJIONOIb30BAHHS,
pecypcocOepexeHuss B OBITY, B NPOPECCHOHATBHONH cpene, OOIEeCTBEHHOM
POCTPAHCTBE.

JIP 7.4

Nmeromunii 1 pa3BUBAOIIUI OIBIT SKOJOTHYECKU HAPABIECHHOW, IPUPOJOOXPAHHOM,
pecypcocOeperaromieil  JesTeIbHOCTH, B TOM 4HCIE B paMKax BBIOpaHHOM
CHEIHNAIbHOCTH, CIOCOOCTBYIOLIUI €ro MPUOOPETEHUIO JIFOIbMHU.

JIPB 7.5

OTBETCTBEHHO MOAXOSIIUN K PpalOHAIBHOMY MHOTPEOJICHUIO SHEPIUH, BOJBI H
JIPYTrUuX MPUPOAHBIX PECYPCOB B JKM3HU B paMKax OOy4eHHS M HPOQecCHOHATBHOMN
JIeATEIIbHOCTH.

JPsB 7.6

[TonuMarommii  OCHOBBI ~ JKOJIOTMYECKOW  KYJbTYpPhl B  MPOeCCHOHATHHOU
NESTEIIbHOCTH, OO0ECIeUMBAIONICH OTBETCTBEHHOE OTHOIICHHE K OKpPY)KAIOIIeH
COIMAILHO-TIPUPOJIHOM, POU3BOJICTBEHHON CPEJI€ U 3I0POBBIO.

JIPB 7.7

Oco3HarouMii BaXXHOCTh SKOJIOTUYECKOH YCTOMYMBOCTH U SHEPro3(pPeKTUBHOCTU B
chepe TEXHUKM M TEXHOJOTMU HA3eMHOr0 TPAHCIOpPTa, MPUHIMIIOB YCTOMYMBOIO
pa3BuTHs, ATbTEPHATUBHBIMA ~ WCTOYHMKAMH  JHEPruH,  S(PPEKTUBHBIMH
TEXHOJIOTUSIMH U METO/IaMHU COKPAIICHHUS BEIOPOCOB BPEIHBIX BEIIECTB.

8. lleHHOCTH HAYYHOT0 NO3HAHUS

JIP 8.1

JesTenbHO BBIPAXKAIOIIMI IO3HABATENIbHBIE MHTEPEChl B PAa3HBIX MPEIMETHBIX
00JacTAX ¢ yu4€TOM CBOMX HHTEPECOB, CIOCOOHOCTEH, MOCTHXKEHHM, BBIOPAHHOTO
HarpaBJIeHUs TPOPECCHOHATBHOTO 00pa30BaHMUs M MOATOTOBKH.

JIP 8.2

Ob6nagaromuii  mpeAcTaBICHHEM O COBPEMEHHOW HAy4yHOW KapTHHE MUpa,
JOCTIDKEHUSIX HAayKHM W TEXHUKH, apryMEHTHPOBAHHO BBIPAXKAIOIIWN MOHUMAaHHE
3HAQYCHUS] HAYKW W TEXHOJOTHH JUIsl Pa3BUTHUS POCCHHCKOTO OOIIecTBa H
oOecrieyeHus ero 0e30macHOCTH.

JIP 8.3

JleMOHCTpUpYIOIIMIM ~ HaBBIKM  KPUTHYECKOIO  MBIIIJICHUS,  ONpEJEIeHUs
JIOCTOBEPHOCTH Hay4HOH MH(oOpManuu, B TOM 4ucie B cdepe npodeccuoHanbHOM
JESITEIIBHOCTH.

JIP 8.4

YmMerouuii BBIOMpaTh cocoObl pelieHns 3a1ad npodecCuOHAIbHON J1eATEIbHOCTH
MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.

JIP 8.5

Vcnonp3yronuii  cCOBpeMEHHbIE CpEACTBa IOMCKA, aHajdu3a M HUHTEpIpeTaluu
uHpopManuy, UHQOPMAIIMOHHBIE  TEXHOJIOTMM S  BBINOJHEHHS  3a/ad
po(hecCuOHATbHON JeSTENbHOCTH.

JIP 8.6

PasBuBaronuii ¥ OpUMEHSIONUI  HABBIKM  HAONMIOJEHUS, HAKOIUICHUS U
cucrteMaru3anuu  (aKTOB, OCMBICIICHHS OMbITA B €CTECTBEHHOHAYYHOU |
TYMaHUTapHON OONACTSIX TO3HAHUS, HCCIEN0BAaTeNbCKOH U MpOoQecCHOHANBHON
JIeSITENLHOCTH.

JIP 8.7

O6J'I&)I3IOHIHI>1 OIIBITOM Y4YaCTHUs B HAYYHBIX, HAYUYHO-HUCCICAOBATCIIbCKUX MPOCKTAX,
MEPONPHUATHIX, KOHKypcaX B paMKax MNpoQecCHOHATBHONW HaNpaBIECHHOCTH
npodecCuu /CrenuaibHOCTH;

JIP 8.8

Ob6nagaromuii 3HaHUSIMU B 00JIACTU TEXHUKU U TEXHOJOTUH HA3€MHOT'O TPAaHCIIOPTa,
YMETh MCHOJIb30BaTh CTaTUCTUYECKUE METOJbl, OLIEHUBAaTh PHUCKH, IPUHHUMATh
pelIeHuss Ha OCHOBE JaHHBIX M IPOBOJAUTH OLEHKY 3(()EeKTHBHOCTH, YMETh
coOuparb, aHAIU3UPOBATh U UHTEPIPETUPOBATH JaHHBIE.

JIP 8.9

[TposiBasitomnii  CO3HATENIPHOE OTHOIICHHWE K HEMPEPHIBHOMY OOPa30BaHHIO Kak
YCIIOBUIO YCTIEUTHOW MpodheccCHoHaNbHOM U 00IIECTBEHHON AeSITENFHOCTH.

MP 01

CamocrosTenbHO (HOPMYIMPOBATE U AKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh; ONPEACATh LENU JAEATENbHOCTH, 3a/laBasi IMapaMeTpbl U KPUTEPHU
UX JOCTHUKEHHS, COOTHOCUTD PE3YyJbTaThl JAEATEIbHOCTH C IMOCTABICHHBIMH LIESIMU;
MCIIOJIb30BaTh IIPU OCBOECHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIIEIATH
XapakTepHble NMPH3HAKU NOHATHI M yCTaHABIMBATh UX B3aMMOCBS3b, HCHOJIb30BAThH
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COOTBETCTBYIOIIIME TOHATHS [AJs OOBSICHEHHsS OTAEIbHBIX (DAKTOB U SBJICHUH;
BBIOMPATh OCHOBAHUS M KPHUTEPUU I KIacCU(UKAIMM BEIIECTB M XHUMHYECKHX
peaKkuMii; YCTaHaBIMBATh IPUYMHHO-CIEJCTBEHHBIE CBSI3M MEXIY H3y4aeMbIMU
ABJICHUSIMU; CTPOUTDH JIOTMUECKUE PACCYKIACHMs (MHAYKTUBHBIE, JECIYKTUBHBIE, IO
aHAJIOTUM), BBIABJIATH 3aKOHOMEPHOCTH M HPOTHBOPEUYMS B pPaccMaTpUBaeMbIX
SBIICHUAX, (OPMYIUPOBATH BBIBOABI M 3aKIIOYCHHS; MPUMEHSATh B MPOIECCe
IIO3HAHUSA, MCIIOJIb3yEMblE B XHMHUM CHMBOJIMYECKHE (3HAKOBBIE) MOJEINH,
IpeoOpa3oBbIBaTh MOJEIbHBIE MPEACTABICHUS — XUMHUYECKMM 3HaK (CHMBOIN)
3JIEMEHTa, XUMHUUYecKas popMylia, ypaBHEHHE XUMUYECKON PeaKkIMU — IIPU PELIeHUN
y4eOHBIX II03HABATEJIbHBIX M IPAKTUYECKUX 3aj7ad, [PUMEHATh Ha3BaHHbIE
MO/JICJIbHBIE TPEACTaBICHUS JUIsl BBISIBICHUS XapaKTEPHBIX MPHU3HAKOB H3y4aeMbIX
BEUIECTB U XMMUUYECKHUX PEAKIIUM.

MP 02

Bnaners ocHOBaMH METOJIOB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEaKLUU;
dopMynupoBaTh LETM W 33Ja4YM WCCIICAOBAHMS, HCIOJIB30BaTh IOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOpMYyIUPOBAaHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IO3HAHUS
U OCHOBBI s (OPMHUPOBAHMSA THUIOTE3Bl IO TPOBEPKE NPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHMI; BIaJIETh HABBIKAMHU CAMOCTOSTEIBHOIO INIAHUPOBAHUS U
IIPOBEJCHUS YUEHUUYECKUX SKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHUSI HaOIIOAATh
32 XOAOM IIpolLlecca, CaMOCTOSITENIBHO  NPOTHO3UPOBAaTh  €ro  pe3yJibTar,
(dopMynupoBaTh 0000IIEHNS U BBIBOJIbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIbTaTOB
UCCIICIOBaHMs, COCTaBJIsATh OOOCHOBAHHBIA OTYET O MpoJeNaHHOM pabore;
IpUOOpETaTh OMBIT YUEHUUYECKOM MCCIEeN0BAaTEIbCKOW M MPOEKTHOW JESATENBbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METO/I0B
peneHus IPaKTHYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOIOB ITO3HAHHUS.

MP 03

OpueHTUpOBAaTbCS B Pa3IMYHBIX HCTOYHHMKAX HHGOpManuu (HAyYHO-TIOMYJISIpHAs
JUTEpaTypa XMMHUYECKOTO COIepXKaHus, CIIpaBOYHbIE TocoOusi, pecypcbl HTepHeTa),
aHATM3UPOBaTh HMH(POpPMALIMIO pA3TUYHBIX BUIOB U (GOpM TPEICTABICHUSA,
KPUTUYECKH OIEHUBATh €€ JOCTOBEPHOCTHh M HEMPOTUBOPEUUBOCTD; (POPMYIUPOBATH
3ampochkl M MPUMEHSTh pa3jM4HbIE METOJABI MPU TOUCKE W oTOope HH(OpMAIHH,
HEOOXOAMMOM JIJIs1 BHITIOJTHEHUS yU4eOHBIX 3a/1au ONMPEeIEHHOT0 THUIIA; MPUOOpeTaTh
OMBIT  HWCHONB30BaHUS  WH(MOPMAIMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CHUCTEM; CAMOCTOSITEILHO BHIOMpATh ONTUMAJIBHYIO (opmy
npenacTaBieHuss HHopMaluu (Cxembl, rpaduky, AMarpaMMbl, TaOIUIbI, PUCYHKH U
JIpyTUe); WCIOJb30BaTh HAYYHBIM S3BIK B Ka4yeCTBE CpEICTBA IMpU padoTe ¢
XUMHUYECKOH HH(poOpManuen: NpUMEHSATh MeXNpeaMeTHble (duzuueckue u
MaTeMaTUYeCKHe) 3HAKM U CHUMBOJIBI, (OpMyIbl, aOOpeBHATYpBI, HOMEHKIATYpY;
MCIIOJIb30BATh M MPeo0pa30BhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEACTBA HATJISITHOCTH.

MP 04

3amaBaTh BOIPOCHI IO CYLIECTBY OOCY)KJaeMOH TeMbl B XOJ€ JIualiora HW/WiIx
JUCKYCCHUHU, BBICKA3bIBaTh UEH, (HOPMYINPOBATH CBOU MPEIOKEHHUS] OTHOCUTEIHHO
BBIMIOJIHEHUS TPEJIOKEHHON 3aJaud; BBICTYNIATh C IPE3EHTAlUEd pe3ysibTaToB
IIO3HABATEJILHOM JI€ATEIbHOCTH, IMOJIYYEHHBIX CaMOCTOSATEIBHO WJIM COBMECTHO CO
CBEPCTHUKaMHM IIPU BBINOJHEHUM XUMHYECKOIO OSKCIEPUMEHTa, MPaKTUYECKON
paboThl MO HUCCIEIOBAaHUIO CBOMCTB HM3y4aeMbIX BEIIECTB, pealM3allUu y4eOHOTro
npoeKkTa U (OpMYJIUPOBaTH BBIBOJBI MO pe3yabTaTaM MPOBENEHHBIX HCCIEI0BAaHUN
yTEéM COTJIaCOBaHHUS MO3UIUI B X0/1€ 00CYKJIEHHUS 1 0OMEHAa MHEHUSIMU.

MP 05

CaMmocTosITeIbHO  IJIAHUPOBAaTh U OCYLIECTBISATH  CBOK  IMO3HABAaTEIbHYIO
NeSITeIbHOCTD, OTpeAessisi €€ MeNMd W 33Jadd, KOHTPOJIUpPOBaTh M 10 Mepe
HEOOXO/MMOCTH  KOPPEKTHPOBAaTh TpeAjiaraeMblii  alrOpuT™M JACUCTBUI  mpu
BBITIOJIHEHUHM y4eOHBIX W  HCCIIEIOBATEIbCKUX 3aJad, BbIOMpaTh HamboIee
3 PEeKTUBHBIN CcHOCcO0 WX peHieHus ¢ Y4ETOM TIOJIYYECHHs HOBBIX 3HAHUHM O
BEIIECTBAX W XUMHYECKHX PEAKLIHUAX; OCYHIECTBISATH CAaMOKOHTPOJIb CBOECH
JeSITeIbHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.




I1P6 01

CdopMHupOBaHHOCTH MPECTABICHUM: 0 XUMHYECKON COCTaBIISIIOLIEH
€CTECTBEHHOHAY4YHOU KapTUHBI MUPA, POJIM XMMUU B IIO3HAHUHU SIBICHUU IIPUPOJIBI, B
GbOpMUPOBAHUM  MBIIUICHUST U KYJAbTYphl JIMYHOCTH, €€ (PYHKIHOHAIbHOU
T'paMOTHOCTH, HeO6XOIII/IMOI71 AJId pCIICHHA HNPAKTHYCCKUX 3adad U OKOJIOTMYCCKHU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U IPUPOTHOM CpeJie.

I1P6 02

Bnanenue cucteMol XMMUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS (XUMHUYCCKUI 3JIEMEHT, aTOM, M30TOII, S-, P-, 0- 2JEKTpOHHBIE OpOHTAIH
aTOMOB, HOH, MOJIEKYJIa, MOIJIb, MOJISIPHBIA 00BEM, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEIHHOCTD, CTETICHh OKUCIEHHUS, XMMHUUYECKas CBs3b (KOBAJICHTHAs,
WOHHAsl, METAUIMYECKasl, BOJOPOIHAs), KpHUCTALIMYECKas pEHIETKA, THUIIbI
XUMHYECKUX PEAKIUi, pacCTBOP, DJICKTPOJIMTHI, HEIJIEKTPOJIUTDI, HIEKTPOIUTHYECKAS
JUCCOIMAIUS, OKHUCIHUTENIb, BOCCTAHOBHUTENb, CKOPOCTh XMMHYECKOW peakiuu,
XHMHUYECKOE paBHOBECHE); TEOPHMM M 3aKOHBI (TEOPHUS  DICKTPOITUTHYCCKOM
aucconuanuu, nepuoandeckuil 3akon .M. MenneneeBa, 3aK0H COXpaHEHMsS] MacChl
BEIIIECTB, 3aKOH COXPaHEHHUs W MPEBPAIICHHUS YHEPTUU MPU XUMHYECKUX PEaAKITUsIX ),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU S3BIK XHMHH, MHPOBO33PEHUECKHUE 3HAHUS,
JIe)Kalye B OCHOBE TOHMMAHUS MPUYUHHOCTH U CUCTEMHOCTH XMMUUYECKUX SBJICHUH,
(dakTOJIOTHYECKHE CBEJACHHUS O CBOMCTBaxX, COCTaBe, IOJYYCHHH M O€30macHOM
MCIOJIb30BAaHNUN BAXKHEHIIMX HEOPTraHMYECKHUX BEHIECTB B OBITY U MPaKTUYECKOU
JIeATEILHOCTH YeJIOBEKa.

I1P6 03

CdopMUpOBaHHOCTh YMEHUIl  BBISABIATH  XapakTEpHbIE MPHU3HAKK  TOHSTHIA,
yCTaHaBIUBAaTh HUX B3aUMOCBS3b, HCIOJIL30BATH COOTBETCTBYIOIIWE MOHSATHSA MPHU
ONKMCAHUY HEOPTAaHUYECKUX BEIIECTB M UX MPEBpaIICHUH.

[1P6 04

ChopMupoBaHHOCT, YMEHHMH HCHOJB30BATh XHMHUYECKYI0 CHMBOJHMKY ISt
cocTaBiieHUs  (QOpMyJ  BEIIECTB M  YpaBHEHMM  XMMHUYECKMX  peaKIHi,
cucremarnyeckyro HomeHkiaarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAENIBHBIX
HEOpPraHMYeCKUX BEIIeCTB (YrapHblii Tra3, YIJIEKUCHbIM Ta3, aMMHUak, TraméHas
U3BECTb, HETalIEHAasi U3BECTh, IUTHEBAs COJIA, MUPUT U IPYTHE).

ITP6 05

CdopMUpOBaHHOCTh YMEHHH OMNpENENATh BaJCHTHOCTh M CTENEHb OKHCIICHUS
XUMHUYCCKUX DJJICMCHTOB B COCAMHCHUIX paSJ'II/ILIHOFO coCTaBa, BHU] XHMH‘I@CKOﬁ
CBs3M (KOBaJCHTHAs, MOHHAS, METAJJIMYecKasi, BOAOPOJHAs) B COCAMHEHMSX, THII
KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJISpHas,
MOHHAsI, METaJUIMYEeCKas), XapakTep Cpelasl B BOIHBIX PACTBOPAX HEOPTraHHMUYECKHX
COCTUHEHUN.

ITP6 06

ChopMupoBaHHOCT yMEHHMI YyCTaHaBIMBATh IPHUHAJIEKHOCTh HEOPraHMYECKUX
BEILIECTB [0 UX COCTaBY K OMNPENeNEHHOMY KIIAacCy/TPYIIe COEIUHEHHH (TPOCThIe
BEIIECTBA — METaUIbl M HEMEeTaJlJIbl, OKCHJIbl, OCHOBAaHUS, KUCIIOTHI, aM(OTepHbIe
TUAPOKCUBI, COJIH).

I1P6 07

ChopMupoBaHHOCTH YMEHHMH pacKpbIBaTh CMBICT Hepuoauueckoro 3akona JI.U.
MenneneeBa M JI€MOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOIIYIO, OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (DYHKIIMH.

I1P6 08

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKUX 7yeMeHToB 1—4 mnepuoaoB Ilepuoanueckoil cUCTEMBbl XUMHUYECKUX
anementoB J.M. MenneneeBa, HCHONB3ysl MOHATHS «S-, P-, d-2JIeKTpOHHBIE
opOUTANY», «IHEPreTHYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHUs
CBOWMCTB XMMHUYECKMX DJJEMEHTOB M WX COCIMHEHUWW MO MEepUoJlaM W Tpyniam
Ilepuoanueckoit cucremsl XuMuueckux aneMeHToB J[.M. Menzaeneesa.

I1P6 09

CdopMUpoBaHHOCTh YMEHHI XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XHUMHUYECKUE
CBOMCTBA HEOPTraHWYECKUX  BEIIECTB  PA3IUYHBIX  KJIACCOB, IOATBEPKIATH
CYyILIECTBOBAaHUE TE€HETHUYECKOW CBSI3M MEXIYy HEOPraHMYECKUMH BEIIECTBAMU C
MOMOIUIbIO YPaBHEHUI COOTBETCTBYIONINX XUMHUECKUX PEAKIIUM.
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ITP6 10

ChopMupoBaHHOCTH yMEHHUS  KiIacCH(UIMPOBATh XUMHUYECKHE pEAKIUU IO
pa3IMyYHBIM NpHU3HAKaM (YHUCIYy M COCTaBy pEarupyrollMX BELIECTB, TEIIOBOMY
¢ dexTy peakiuu, HU3MCHEHUIO CTCIICHEH OKHCICHHS JIIEMEHTOB, OOPaTUMOCTH
peaKklMy, YIaCTHIO KaTajnu3aTopa).

I1P6 11

CdopMUpOBaHHOCTh YMEHHM COCTABJIATH YpPaBHEHUS PEaKUUN Pa3IUYHBIX THIIOB,
MOJIHBIC U COKPAIIEHHBIC YPaBHEHUS PEaKIMii MOHHOTO OOMEHa, yUUThIBAs YCIIOBUS,
IIPU KOTOPBIX ATH PEaKIMU UAYT 0 KOHIIA.

I1P6 12

ChopMupoBaHHOCTH YMEHHIA TPOBOIUTH PEAKIMH, MTOITBEPKAAIONINE KaueCTBEHHBIN
COCTaB Pa3JIMYHbIX HEOPIraHUYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM ITyTEM MOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PaCTBOPaX HEOPraHUYECKUX BEILECTB.

I1P6 13

CdopmupoBaHHOCTD YMEHHH pacKpbIBaTh CYLIHOCTh OKUCIIUTENbHO-
BOCCTAHOBUTEIIbHBIX PEAKIMN TOCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOrO OanaHca
ATUX PEAKIUH.

[1P6 14

ChopMUPOBAaHHOCTh YMECHHHA OOBSICHATH 3aBHUCHMOCTh CKOPOCTH XUMHUYECKOU
peaKuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMUYECKOTO PaBHOBECHS B
3aBUCHMOCTH OT BHeIIHero Bo3aerncTeus (npunnuin Jle [latense).

I1P6 15

CdopMupoBaHHOCTh YMEHUHN XapaKTepU30BaTh XMMHUYECKHUE MPOIIECCHI, JIeKAIIUE B
OCHOBE IPOMBIIIJIEHHOTO TIOJYy4YEHHUS CEpPHOM KHCIOThl, aMMHakKa, a TakKxke
c(OpMUPOBAHHOCTh ~ MpEACTaBIECHUN 00 OOmMMX HAaydyHbIX MOPUHLUINAX U
OKOJIOTHYECKUX TMpoOieMax XHUMHYECKOTO TIPOW3BOJACTBA; C(HOPMHUPOBAHHOCTD
YMEHHMH  XapaKkTepu3oBaTb XHMHUYECKHE IMPOLIECCHl, JIeKAllueé B  OCHOBE
IPOMBIIUIEHHOIO  TOJY4YEHHUs  CEpHOM  KHMCIOTHI, aMMHaka, a  TaKxke
c(OpMUPOBAHHOCTh ~ MpEACTaBIEHUN 00 OOmMX HAaydyHbIX MOPUHLUINAX U
HKOJIOTMUYECKUX MPoOIeMax XMMHUECKOI0 IPOU3BOCTBA.

ITP6 16

ChopMupoBaHHOCTh YMEHHUH NPOBOJUTH BBIUMCIEHUS C UCIOJIb30BAHUEM IOHATHS
«MaccoBasi J0Js BEHIECTBA B pacTBOpe», OOBEMHBIX OTHOIIEHMH Tra30B IpHU
XMMHUYECKHX PEaKLMAX, Macchl BellecTBa WIM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BbEMY OJHOTO M3 YYACTBYIOUIUX B pEaKlUu
BEIIIECTB, TEIJIOBOro 3¢ ¢dekra peakiuy Ha OCHOBE 3aKOHOB COXPAHEHUS MaccChl
BEIIECTB, IPEBPALIECHUS U COXPAHEHHS SHEPTUH.

PG 17

CdopMupoBaHHOCTh YMEHU ITUIAHUPOBATH U BBINOJIHATH XUMUUYECKUN IKCIIEPUMEHT
(pa3noxkeHue MepoKcHa BOJOPOAAa B MPHUCYTCTBUM KaTalW3aTopa, ONpejaeeHHe
Cpedbpl pacTBOPOB BEHIECTB C IMOMOIIBIO YHUBEPCATHHOTO WHAMKATOPA, BIIHSHHE
pa3InYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKON peaklinu, peakii HOHHOTo 0OMeHa,
KauCCTBCHHBIC PCAaKIMWH Ha Cy.]'II)(i)aT-, Kap6OHaT- n XJIOpUA-aHUOHBI, Ha KaTHOH
aMMOHMs, PCHICHUC OKCICPUMCHTAJIBHBIX 3aJa4 IO TeMaM «MeTtanael» u
«Hemeramibl») B COOTBETCTBUM C MpaBWJIAaMH TEXHUKH O€30MacHOCTH MpHU
oOpallleHnd ¢ BellecTBaMU U JIabopaTOpPHBIM O0OPYIOBaHHEM, IPEACTABIATH
pe3yibTaThl  XMMHUYECKOTO  OJKCIepUMeHTa B  (opMe 3amuCcH  ypaBHEHH
COOTBETCTBYIOIIMX peakuuii u (QOpMYyIMpOBaTh BBIBOABI Ha OCHOBE ATHX
pe3yJIbTATOB.

I1P6 18

Brnagenne cucreMoil XUMUYECKUX 3HAHHM, KOTOpask BKJIFOYAET: OCHOBOIOJATAIOIINE
MOHITHS (XUMHUYECKUH DSJIEMEHT, aToM, DJIGKTPOHHAs 000JI0YKa aToma, MOJIEKYIIa,
BaJICHTHOCTbH, DJIEKTPOOTPUIIATETHPHOCTh, XUMHUUYECKasl CBsI3b, CTPYKTYpHas Gopmyia
(pa3BépHyTass © COKpaméHHas), MOJIb, MOJSIpHAs Macca, MOJISIPHBIH OO0BEM,
VIIEpOAHBIN CcKeneT, (YHKIMOHANbHAS TPYIIa, paauKal, H30Mepus, H30MEpHI,
TOMOJIOTHYECKUH PsJl, TOMOJIOTH, YTJIEBOAOPOMABI, KHCIOPOJI W a30TCOJepIKaIie
COCTMHEHUSI, MOHOMEp, IMOJUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYISPHBIC
COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpHsI CTPOEHHUS OpraHMveckux BemecTB A.M.
BytnepoBa, 3ak0OH COXpaHEHHUsI MACChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUAN
S3BIK  XMMHUHM; MHPOBO33PCHUECKHE 3HAHUS, JIeKAIUE B OCHOBE ITOHUMAaHHUS
MNPUIUHHOCTU U CUCTCMHOCTH XUMHUUYCCKHUX HBHCHHﬁ, (I)aKTOHOFI/I‘-ICCKI/Ie CBCIACHHUA O
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CBOMCTBax, COCTaBe, IIOJIYyYEHHH U OCE30MaCHOM HCIOJIB30BAHUHM BaKHEHIIIMX
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON AEITETbHOCTH YEIIOBEKA.

I1P6 19

CdopMupoBaHHOCTH YMEHUIl  BBISBIATH XapakTEpHbIE MPHU3HAKK  OHSTHIA,
yCTaHaBIUBATh UX B3aHUMOCBS3b, HCIOIb30BATh COOTBETCTBYIOIIME TMOHATHUS MpPU
OMMCAHUU COCTaBa, CTPOCHHMS U MPEBPALICHUI OPraHU4YeCKUX COeTMHEHUI.

I1P6 20

ChopMUpOBAaHHOCTH YMEHHH  HUCIHOIB30BaTh XUMHYECKYIO CHMBOJHUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHO) dhopMy
OPraHWYECKUX BEIIECTB U YPABHEHHI XUMUYECKUX PEaKIUi, U3TOTAaBIMBATh MOJIEIU
MOJIEKYJI OPraHMYeCKMX BEIIECTB [UIl WUIIOCTPALMM HMX XUMHUYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOCHMUSI.

I1P6 21

CdopMupoBaHHOCTh yMEHUN  YCTaHABIMBATh IPHUHAJICKHOCTh  H3YUYEHHBIX
OpraHMYECKHUX BELIECTB II0 HUX COCTaBy M CTPOEHUI0 K ONpEAEIEHHOMY
KJlaccy/Tpynmne coeAuHeHWi (yrJIeBOJAOPOJbI, KHCIOPOA U  a30TcojepiKalline
COCIMHEHUS, BBICOKOMOJIEKYJISIPHBIC COCJAMHEHUS), JlaBaTh UM Ha3BaHUS II0
cuctremaruueckoii Homenkiatype (IUPAC), a Takxke NOpUBOAUTH TpUBHUAIbHBIC
Ha3BaHUs OTICIBHBIX OPraHWYECKUX BEIIECTB (ITWICH, TNPOMUJICH, AalleTHJICH,
STUJICHIJIUKOJb, TIUIEepuH, (eHon, GopMaibAeruj, aueTalbIerua, MypaBbUHAS
KHCJIOTA, YKCYCHasl KUCJIOTa, OJIEMHOBAas KUCJIOTA, CTEAPUHOBAsl KHUCIOTA, IJIOKO3a,
bpykTo3a, KpaxMa, HeJTi0103a, TITHIIHH).

[1PG 22

CdopMUpOBaHHOCTh YMECHHSI ONPEICISITh BHIBI XUMUYECKOW CBS3M B OPraHUYECKHIX
coeuHEHUX (OJIMHAPHBIE U KPATHBIE).

[1P6 23

ChopMUPOBAaHHOCTH  yYMEHHS  NPUMCHITH  IOJIOKCHUS  TCOPUM  CTPOCHHUS
oprannueckux BemecTB A.M. ByrtiepoBa st 0ObsICHEHHsI 3aBUCHMOCTH CBOWCTB
BEILIECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHUS MacChl BENIECTB.

I1P6 24

CdopMUpoOBaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMHUYCCKHUC CBOI\/'ICTBa THUITNYHBIX HpCHCTaBHTCHGﬁ paSJ'II/ILIHI)IX KJIaCCOB
OpraHMYECKUX BEUIECTB (METaH, dTaH, dTUJICH, MPOMIIEH, aleTHieH, OyTaanen-1,3,
MeTunoyraaueH-1,3, 6eH301, METaHO, STAHOJ, dTUJICHTIIMKOIb, TIUIEPUH, (EHOT,
aleTalbJeru/l, MypaBbiUHasl U YKCYCHas KHUCJOTHI, TJIFOKO3a, Kpaxmal, LeJUT0JI03a,
AMUHOYKCYCHAsl KHCJIOTa), WUTIOCTPUPOBATh TCHETHYECKYIO CBS3b MEXIY HUMU
YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUN C HCIOJIb30BaHUEM

CTPYKTYPHBIX (DOPMYIL.

[1P6 25

ChopMupoBaHHOCTh YMEHHS XapaKTEpU30BaTh UCTOYHHUKH YIIIEBOJAOPOIHOTO CHIPHS
(He(Th, TPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepadOTKM M MPAKTUYECKOe
pUMEHEHHE TIPOTYKTOB MepepaboOTKH.

I1P6 26

ChopMupoBaHHOCTh YMEHUH MPOBOJIUTH BBHIUYMCIECHUS MO0 XUMUYECKUM ypaBHEHUSIM
(Maccel, 00b€Ma, KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM MPOAYKTa PEAKLUU I10
U3BECTHBIM Macce, O0BbEMY, KOJIUYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WU
POJYKTOB PEAKINN).

I1P6 27

CdopMupoBaHHOCTh yYMEHUU BIIAJIETh CHCTEMOH 3HaHMI 00 OCHOBHBIX METOAAX
HAyYHOTO ITO3HAHUS, UCTIOJIb3YEMbIX B XUMHUU MPU U3YICHUH BEIIECTB U XUMUYECKUX
SBIIEHUH (HaONIO/IeHUE, U3MEPEHUE, YKCIIEPUMEHT, MOJICITMPOBAHKE), HCIIOIb30BATh
CHUCTEMHBIE XUMUYECKHUE 3HAHUS JJI IPUHITHS PEIICHU B KOHKPETHBIX JKU3HEHHBIX
CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMU M UX MPUMEHEHUEM.

I1P6 28

ChopMHUpPOBAaHHOCT, YMEHHMM COOJIO/IaTh TIPaBWJIA TIOJBb30BAHUS XWMHYECKOU
nocyod u NabopaTopHBIM O0OpPYJOBaHHMEM, a TaKKe TMpaBuia oOpalleHus ¢
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSMH TIO BBITOJHEHHUIO J1a00paTOPHBIX
XUMUYECKHX ONBITOB.

I1P6 29

CdopmMupoBaHHOCTh YMEHUN TUIAHUPOBATH U BBINOJHATH XUMHYECKUN IKCIIEPUMEHT
(mpeBpallleHus OpPraHUYECKUX BELIECTB INPU HArpeBaHHMM, IOJYyYEHHE OSTUJIEHA U
WU3YYCHHE €r0 CBOMCTB, KAaUeCTBEHHBIC PEAKIMU OPraHUYECKHX BEILECTB,
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JeHaTypalys OSIKOB PU HarpeBaHWUM, [[BETHBIC PEAKIUH OEIKOB) B COOTBETCTBHUU C
NpaBUJIAMU TEXHUKU 0€30MaCHOCTH IpU OOPAIIEHNH C BEIIECTBAMU U JIAOOPATOPHBIM
000py/IoOBaHUEM, TPEACTABIATH PE3YJIBTaThl XMMHUYECKOTO JKCIepuMeHTa B (opme
3allMCH ypPaBHEHUH COOTBETCTBYIOIIMX peakiuid U (opMyaupoBaTh BBHIBOJIBI Ha
OCHOBE 3THX Pe3yJbTATOB.

I1P6 30

ChopMUpOBaHHOCTH ~ YMEHUH  KPUTHYECKH  aQHAIM3HPOBATh  XMUMHUYECKYIO
uH(pOpMaLIMIO, TOJIyYaeMyld M3 pPa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOM
uH(popmMaiuu, IHTepHET U Ipyrux).

I1P6 31

CdopmMupoBaHHOCTh YMEHUN COOIIOAATH MpaBUia KOJIOTUYECKHU IIeIeCO00pa3HOro
NOBEJICHUS B OBITY U TPYAOBOU JEATEIBLHOCTH B LENSAX COXPAHEHUS CBOETO 30POBbS
U OKpYXKarollel MpUpOJHON cpenibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS Ha KUBBIC
OpraHU3Mbl ONPEJENEHHBIX OPraHMYECKHX BELIECTB, IOHMMAas CMBICI I10Ka3aTess
[TAK, mnoscHATh Ha mpUMeEpax CHOCOObl YMEHBIICHHUS W MPEIOTBPALICHHUS HX
BPEIHOTO BO3JEMCTBYSI HA OPraHU3M YEJIOBEKa.

I1P6 32

I[J'ISI o6yqaloumxc;1 C OI'paHUYCHHBIMHU BO3MOKHOCTAMH 3J0POBbs: YMCHUC
MNPUMCHATL 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX MCETOJAaX IIO3HAHMA BCHICCTB U
XUMHUUYECKHUX SIBICHUH.

I1P6 33

Jnst cnenslx ¥ caaboBUAALIIMX OOyYaroIIMXCS: YMEHHE HCIOJIb30BaTh pPEIbeHO
TOYEUHYIO cucTeMy ob6o3HaueHui JI. bpaitns aiis 3anucu XuMudeckux Gopmyi.

K 1.2

[Tpou3BoauTh MOHTaX, pa30OpPKy, COEOUHEHHME U  PEryJHpOBKY  4acTei
PEMOHTHPYEMOT0 00BEKTA IEKTPOBO3A.

Koa u HaumeHoBanue gopMupyeMbIX
KOMIIeTeHIINH

Pe3yJ'[I>TaTbI OCBOCHHUSA NUCHMIIIMHBI

JInunoctusbie (JIP) n

meranpeamernsie (MP) IIpeamernsie (IIP)

OK 1 Bri6upatb criocoObl pemeHus 3aaad
po¢eCCHOHATILHOM 1eATeNbHOCTH
MPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

JIPs 1.7, JIPB 1.8, JIPB 2.5, ITP6 06, ITP6 09, ITPO
JIPB3.6, JIP 5.2, JIP 6.4, JIP 17, IT1P6 21, I1PO 24,
6.5, JIPB6.7, JIPB6.8, JIPB 6.9, | ITPO 25, ITPO 31

JIPB 6.10, JIPB 7.6, JIP 8.4, JIP
8.5, JIPB8.8, JIPB 8.9

MP 01, MP 02, MP 03, MP 04

OK 2 Ucnonb3oBatk coBpeMenHble cpeactsa | JIPB 6.9, JIPB 6.10, JIPB 6. 11, | I1PG 06, ITP6 09, ITP6

MIOMCKA, aHaJIM3a U UHTEPIPETaLun
nH(popMaluy U HUHPOPMAIIOHHBIE
TEXHOJIOTUH IS BBIIOJIHEHUS 3a/1a4
poheCCUOHATBHON JIEATEITLHOCTH

JIPs 12, JIP 8.4, JIP 8.5, JIP
8.6, JIPE 8.8, JIPB 8.9
MP 01 — MP 05

17, I1P6 21, ITP6 24,
I1P6 25, T1PG 31

OK 3 I[InanupoBarth 1 peann30BbIBATh
coOcTBeHHOE MPOGECCHOHATHHOE U
JUYHOCTHOE Pa3BUTHE,
MIPEANPUHUMATENIBCKYIO JACATEIHHOCTh B
npodeccnoHanbHOM chepe, UCTIONB30BATh
3HaHUS TT0 (UHAHCOBOM TPAaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CUTYaITHIX

JIP 1.6, JIPs 1.7, JIP8 1.8, JIPB
2.5, JIPg 3.6, JIP 4.5, JIPB4.6,
JIP 5.1, JIP 5.2, JIP 5.5, JIP
6.3-6.6, JIPB 6.7-6.12, JIPB7.6,
JIP 8.1-8.6, JIP58.8-8.9

MP 01 — MP 05

I1P6 06, ITP6 21, ITP6
24

OK 4 DddexkTuBHO B3aMMOACHCTBOBATH U
paboTaTh B KOJUIEKTHBE M KOMaH/IE

JIP 1.1-1.4,JIP 2.1-2.2, JIP 2.4,
JIP 3.2, JIP 3.3, JIP 3.5, JIPB
3.6, JIP 4.3, JIP 4.5, JIP 5.1, JIP
5.4,JIP 6.2, JIPB 8.7

MP 04

I1P6 17, ITP6 27, I1P6
29, 11P6 30, ITP6 31
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OK 5 OcymiecTBisiTh YCTHYIO U
MUCbMEHHYI0O KOMMYHHUKAIIMIO Ha
roCyJ1IapCTBEHHOM s3bike Poccuiickoi
denepanun ¢ yueToM 0COOCHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO KOHTEKCTa

JIP 1.1-1.6, JIP 2.1-2.4, JIP
3.1-3.2, JIP 3.5, JIP 4.1, JIP
4.3,JIP 6.1, JIPB 6.7, JIPB6.9,
JIPB6.11-6.12, JIP 8.1-JIPB8.9
MP 01 - MP 05

ITP6 01 — ITP6 33

OK 6 IIposiBisATh rpa’kAaHCKO-
NaTPUOTUYECKYIO O3ULHIO,
JE€MOHCTPHPOBATH OCO3HAHHOE [10BEICHUE
Ha OCHOBE TPaJAULIMOHHBIX
00IeUeNIOBEYECKUX LIEHHOCTEH, B TOM YHCIIE
C Y4E€TOM I'apMOHU3ALUH MEKHAIMOHAIbHBIX
U MEXPEJIUTUO3HBIX OTHOLLEHUH, IPUMEHSATh
CTaHJApPThl aHTUKOPPYILIHOHHOTO
IIOBE/ICHUS

JIP1.1 —JIPB 1.8, JIP 2.1-
JIPB2.5, JIP 3.1-JIPB 3.6, JIP
4.3,JIP 6.1, JIP 6.3, JIP 6.6, JIP
8.1, JIP 8.2

MP 01 - MP 05

I1P6 01, ITP6 02, ITP6
07, I1P6 08, ITP6 18,
I1P6 23

OK 7 CopnelicTBOBaTh COXpaHEHUIO
OKpY>KaIOIEel Cpeibl, PECypCOCOEepeKEHHIO,
MIPUMEHSATH 3HAHUS 00 N3MEHEHUH KIIMMATa,
MIPUHIIAITEI OEPEKITUBOTO MMPOU3BOJICTBA,

3¢ PEeKTUBHO NEHCTBOBATH B UPE3BhIYAHBIX
CUTYAIHSIX

JIP 1.2, JIPs 1.8, JIP 2.1, JIP
3.1, JIP 3.2, JIP 6.5, JIP 7.1-
JIPs 7.7, JIP 8.2, JIP 8.6
MP 02, MP 03, MP 04

T1P6 01, I1P6 02, [IP6
04, TIP609, TIP610,
T1P615, ITP6 21, TIP6
24, TIP6 25, TIP6 27,
T1P6 28, TIP6 29, [IP6
31

OK 8 Hcnonb3oBarh cpencTBa (hu3nuecKoi
KYJBTYPBI Ul COXPAHCHUS U YKPCTIIICHHS
3JI0pOBBS B MIpoliecce MpoPecCHOHANbHON
JESTSIILHOCTH U TIOIICPKAHUS
HE00X0IMMOT0 YpOBHS (hHU3HUECKOM
MOATOTOBJICHHOCTH

JIP 1.3, JIP 3.2, JIP 5.1-
JIPB5.7, JIP 6.5, JIPB 7.6,
MP 05

T1P6 15, T1P6 27,
P631

OK 9 Ilonw3oBatbest npodeccuoHanbHOM
JTOKYMEHTAIel Ha TOCy/1apCTBEHHOM U
MHOCTPAHHOM $SI3bIKaX

JIPB 1.7- 1.8, JIPB 3.6, JIPB6.9,
JIPB 6.10, JIPB 6.11, JIPB 6.12,
JIPB 8.8

MP 01, MP 02, MP 03, MP 04,
MP 05

I1P6 02, ITPG 04,
I1P606, I1TP621, I1PO
24, TIPG 25, ITP6 31

IIK 1.2 TlpousBoauTh MOHTaX, pa30OpKYy,
COEMHEHHWE M  PEryJupoBKYy  yacTel
PEMOHTHPYEMOT0 OOBEKTa MIEKTPOBO3A.

JIPB1.7, JIPB 2.5, JIPB 3.6, JIPB
4.6, JIP 5.1-JIPs 5.7, JIP6.4-
JIPB 6.11, JIPB 6.12, JIP 7.4,
JIPs 7.5, JIPB 7.6, JIPB 8.8,
JIPB 8.9

MP 02, MP 03, MP 04, MP 05

I1P601, ITP602, ITPO
18, I1P6 27, ITP6 31

2. CTpyKTypa U coaep:xkaHue 001e00pa3oBaTeJIbHOM M CIUIIINHbBI

2.1. O0beM TUCHMILIMHBI M BUAbI Y4e0HO# padoThI

Bup yueOHoit padoTbl

Oobvem ¢ uacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 78
B T.4.
1. OcHoBHOE coaepKaHue 60
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BT. 4..

TEOPETHYECKOE 00yUeHne 39
IIPAKTUYECKUE 3aHATUS 14
nabopaTopHbIC 3aHATHS 7
2. [IpodeccuoHaTIBLHO OPHEHTHPOBAHHOE COlepPKaAHUE (COAePIKAHUE 16
NMPUKJIATHOTO MOYJIs1)

BT. 4..

TeopeTHYecKoe 00yyeHne 1
MPAKTHYECKHUE 3aHATUS 15
IIpome:xxyTouHasi arTecTanus (3a4er) 2
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TemaTn4ecKuii IJIaH U coaecpkaHne TUCHUIIIMHBI

HaumeHoBaHue Conep:kanue y4yeO0HOro MaTtepuasa (0OCHOBHOE M IPO(PeCcCHOHATIBLHO-OPUEHTHPOBAaHHOE), | O0bem dopmMupyembie
pa3aesioB u TeM JIadopaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTHYUN) 4acoB KOMIIeTEeHI[UH
1 2 3 4

OcHoOBHOE co/lep:KaHue
OBLIASA N HEOPTAHUYECKAS XUMMUS (40 yacoB)
Pa3znea 1. Teoperunueckue ocHOBbI Xxumuu (17 yacoB)
Tema 1.1 Ctpoenue OcHoOBHOE coepKaHue 3 OK1,0K2,0K3,0K4
aTOMOB. OK5,0K6
Mepuoxnaeckuii Teopernueckoe odyuenue 2
3aKOH H =

Xumunyeckuit anemeHT. AToM. CocTaB atoma, U30TOMBL. DJIEKTPOHHAS 000JI0UKa. 1
Ilepuoauyeckas

DHepreTHYecKrue YpOBHH, MOyPOBHH. ATOMHBIC OpOUTaNH, S-, P-, d-, f-311eMeHTBI.
CHCTeMa XUMHYECKHX
snementos JLU Oco0eHHOCTH pacipeneeH s IEKTPOHOB M0 OPOUTAIISIM B aTOMaX MaJIbIX M OOJIBIINX

o MIEPUOIOB. DIIEKTPOHHAsA KOHPUTYpalisi aTOMOB.

MenpaeeeBa. PHOA p (urypan

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema XUMHU4ECKuX 3ieMeHToB /1. U. 1

Menpeneesa. CBsA3b IEpUOANYECKOTO 3aKOHA U [leproauueckoi CUCTEMbBI XUMUYECKUX

3JIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHH ST CBOWCTB

XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEUIECTB MO TPYIaM U

nepuojam. 3HaueHue NepruoNYECKOro 3aK0OHa M CUCTEMbI XUMHUECKUX 3iieMeHToB [1.11.

MeneneeBa B pa3BUTHH HayKH.

IMpakTnyeckoe 3aHsATHE 1

[IpakTuueckue 3a1aHns HAa YCTAaHOBJIEHUE CBSI3U MEX/ly CTPOEHHEM aTOMOB XUMHYECKHUX

3JIEMEHTOB M MEPUOJUYECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX AIIEMEHTOB U UX

COEJMHEHUI B COOTBETCTBUU C MOJI0XKeHUEM [lepnondeckoi CUCTEMBI. 1
Tema 1.2 Ctpoenue OcHoBHOeE coep:kaHue 7 OK1,0K2,0K3,0K4
BelecTBAa. OK5,0K7,0KS8,
MHoroo6pasue Teopernyeckoe o0yueHue 4
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BelleCTB. CrpoeHnue BeniecTBa. XuMuieckast cBsi3b. Bubl (KoBalleHTHas: HEMOJSpHAS U MOJIsIpHAs, 1 OKO9, IIK1.2

HMOHHAsI, METAJUTUYECKas) U MEXaHU3MbI 00pa30BaHUS XUMUYECKOU CBS3U (OOMEHHBIHN 1

JIOHOPHO-aKLEeNnTOpHbII). BogopoiHas cBs3b.

BaneHTHOCTD. 3JICKTpOOTpI/ILIaT€JIBHOCTB. Crenenp okucienns. KaTuoHbl 1 aHUOHBI. 1

BemecTBa MOJIEKyISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSA. 3aKOH MOCTOSTHCTBA COCTaBa

BelIecTBa. TUIBI KPUCTATMYECKUX PEIIETOK U CBOMCTBA BEILIECTB.

1

ITonsTHe 0 nucnepcHbIX cucreMax. Mctunubie pactBopel. KonyecTBEHHbBIE XapaKTEPUCTUKU

pacTBOPOB (MaccoBast 101 BEIIECTBA B PaCTBOPE).

Knaccudukanus Heopranndecknx coenHeHni. HoMeHkaTypa HeOpraHn4ecKux BEIIeCTB 1

JlaGopaTopHoe 3aHsITHE 1

JlaboparopHast pabota «IIpUroToBICHHE PACTBOPOB 3aIaHHON KOHIICHTPAIIHH. 1

[IpuroToBneHue pacTBOPOB 3aJaHHONW (MaccoBoil, %) KOHLEHTpauuu (C MPAKTHKO-

OpPUEHTUPOBAHHBIMU BOIPOCAMM) M OIPEJIEICHUE CPEllbl BOAHBIX pacTBOpOB. Pemenue 3anau

Ha IPUTOTOBJICHHE PACTBOPOB

IpakTHYeckne 3aHATUS 1

CocraBnenue cxeM 00pa3oBaHUsI HOHHOM, KOBAaJEHTHOM MOJISPHOMN U HEMIOJIIPHON CBSA3H. 1

KountpoabHas padora «CTpoeHue BemecTsa» 1
Tema 1.3 OcHoBHOE coep:kaHue 7 OK1,0K2,0K3,0K4
XumMuieckne OK5,0K7,0K9
peaKuuu Teopernueckoe odyueHue 4

K 1.2

Xumunueckas peaknus. Kinaccupukanus XUMHYECKUX peakilfii B HEOPTaHHIECKOM U 1

OpFaHI/I‘IeCKOI\/'I XUMHH. 3aKOH COXpPAaHCHUA MACChl BEIICCTB; 3aKOH COXPAHCHUS U

MPEBPAIICHUS SHEPTUU IPU XUMUUYECKUX PEaKIUsIX.

CKOpOCTh peakiinu, €€ 3aBUCUMOCTh OT Pa3IudHbIX (hakTopoB. OOpaTHMbIE PEaAKITUH. 1

Xummnueckoe paBHoBecHe. DaKTOPBhI, BIUSIONIUE HA COCTOSSHUE XUMUYECKOTO PaBHOBECHS.

[Ipunnun Jle Hlarense 1

OnexrponauTuyeckas aucconuanus. CUiIbHbIE U c1a0ble 3JeKTpoanThl. Cpea BOAHBIX
pacTBOPOB BEIIECTB: KHUCas, HEWTpasibHas, menoyHas. Bonopoausiit nokazatens (pH)
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pactBopa. Peakiiun noHHOTO OOMEHA B OPTraHMYECKOW M HEOPTaHUUECKOU XUMUHU.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakuy. [IoHsATHE 00 371€KTpONIN3€e paciyiaBOB U
pactBopoB coueil. [Ipumenenue anekrposnusa.

HpaKaneCRoe 3aHsATHE

Pemienue npakTHKo-OpUEHTUPOBAHHBIX 3aJJaHUI HA aHAIU3 (PAKTOPOB, BIMUAIOLINX HA
M3MEHEHUE CKOPOCTH XUMMUYECKON peakuny, Ha npumeHenue npuniuna Jle-Illarense ms
HaXO0XKJICHUs HaIpaBJICHUS CMELICHUs PaBHOBECHS XMMUYECKOHN peakIuy U aHaau3 (pakTopoBs,
BIIMAIOIIMX HA CMELICHUE XUMUYECKOTO PABHOBECHS, B T.4. C IIO3ULIMM dKOJIOTUYECKH
11€J1ec000pa3HOro NOBEJICHNS B OBITY U TPYAOBOU JEATEIBHOCTH B IIEJIAX COXPAHEHHsI CBOETO
3I0POBBS U OKPYXKAIOLIEH TPUPOIHOM CPEbI.

JlaGopaTopHoe 3aHsiTHE

JIaGoparopHas padota « TUITBI XUMUYECKHX peaKIuii’.

HccnenoBanue TUNOB (10 COCTaBY UM KOJUYECTBY MCXOJIHBIX U OOPa3yIOLIMXCS BELIECTB) U
IIPU3HAKOB XUMHUYECKUX peakuuid. [IpoBeneHue peakuuii MOHHOrO OOMEHa, OIpEeIelIeHHE
Cpezbl BOJAHBIX PACTBOPOB. 3aJaHHsI HA COCTABJICHUE HOHHBIX peaKIi

JlaGoparopHas pabota «BnusHIe pa3auuHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKHUX PEAKIHII»

Pa3nen 2. Heoprannuyeckas xumus (21 yac)

Tema 2.1
MeTajibl.

OcHoBHOE cogepkaHue

TeopeaneCKoe oﬁyqeﬂue

Mertainnsl. [lonoxxenue meramios B [leprognueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHHS STEKTPOHHBIX 000JI04eK aTOMOB MeTaiioB. O01iue pusndeckue
cBoiicTBa MeTaiioB. [IpuMeHeHe MeTaioB B ObITY, Ipupojie U TexHuKe. CIijaBbl METaJIOB.
DNEeKTPOXUMHUYECKHUH psijl HanpsKeHnH MeTaioB. O0me cnocoObl MOMyYeHHUs METALIOB.
Koppo3sus meramioB. CriocoObI 3alUTHI OT KOPPO3HUH.

OO1m1ast xapakTepUCTHKa METaJUIOB TIaBHbIX noarpynn (IA-rpynma, IIA-rpynmna)
[leproanueckoit cUCTEMbI XUMUYECKUX JI€MEHTOB. AIIOMUHUNA. AMGOTepHbIE CBOICTBA
OKCHJa U THJIpOKCHAa amtoMuHus. O0Ias XapakTepuCcTHKa METAIIIOB TOOOYHBIX MOATPYIII
(b-rpymnm) Ilepuonnyeckoil cucTeMbl XUMUYECKHUX AJIEMEHTOB: MEJlb, IIMHK, XPOM, JKEJIE30.
Baxuelinme coeiMHEHUS! METAIIOB (OKCHIbI, THAPOKCHIBI, COJIN).

OK1 - OK9
K 1.2
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I[pakTuyeckue 3aHATHS

Pemenne pacueTHbIX 3a7ja4 HAa HAXOXKJIEHUE Macchl (00beMa, KOJIMYeCTBa BEIIECTBA) MPOIYKTa
peaKuru, €CJI OJJTHO U3 BEUIECTB JIaHO B BUJE PACTBOPA C ONPEACICHHON MacCOBOM J10JEH
PacTBOPEHHOIO BELIECTBA.

Ilpogpeccuonanvrno-opuenmuposannoe cooepircanue (cooeprcanue RPUKIAOHO20 MOOY)

CniaBbl IIBETHBIX
MeETaJ1JI0B

TGOPGTI/I‘IeCKOG oﬁyqe}me

CruiaBel OBCTHBIX MCTAJJIOB, BUAbI, COCTAB, IPUMCHCHUC.

HpaKTI/I‘{eCKI/Ie 3aHATHUSA

Pabora ¢ undo-pecypcamu, nouck nuupopmaruu mno reme «LIBeTHbIE CrIaBbl Ha
KEIIE3HOJOPOKHOM TPAHCIIOPTE» MOATOTOBKA COOOLICHHS U PE3CHTALINH.

[ToaroroBka cooOIIeHNs U TPE3CHTALUU IO TeMe «BUabl KOppO3UH HA KEJIE3HOJOPOKHOM
TPaHCIOPTEM.

Pemrenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 33JIaHUN Ha CBOMCTBA, COCTAB,
MoJiyueHue 1 0e3011acHOE UCIIOJIb30BaHNE METAJUIOB B OBITY U MPAKTHYECKOMN AESITETbHOCTU
yesoBeKa. Perenre skcepuMeHTalnbHbIX 33/1a4 1o Teme «MeTamib»

Pemenue PaCUYCTHBIX 3a1a4 C HpO(I)CCCHOHﬂJ'ILHOI’I HaITpaBJICHHOCTBIO.

JlaGopaTopHoe 3aHsiTHE

JlabopaTtopHas pabota «I[IpoBeneHne 3aKagKki U OTITYCKa CTaJIH

OK1 - OK9
K 1.2

OcHoBHoOE coepxaHue

Tema 2.2
Hemeraniabl.

OcHoBHOe coaepkaHue

Teoperuyeckoe o0yueHue

Hewmerannsl. [lonoxenue Hemeramios B [lepuoguueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTPOCHUS aTOMOB. DU3HUECKHE CBOMCTBA HEMETAIIOB.

OK1 - OK9
IK1. 2

19




AnoTponus HEMETAIUIOB (Ha MpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).
XUMHUYECKHE CBOMCTBA BAKHEHIIIMX HEMETAUIOB (TaIOTCHOB, CePhI, a30Ta, Gocdopa,
yriaepoja u KpeMaus ). OKCHIbI HEeMETaIIOB. BolopoIHbIe COeIMHEHUS] HEMETAILIOB.
Kucnopozaconepsxamme KUCIOTHI.

HpaKaneCRoe 3aHsATHE

Perienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3a/laHUM HA CBOMCTBA, COCTAB,
MOJIy4YeHHE M 0€301acHOE UCTIONIb30BaHNE BAKHEUIITNX HEMETAIIIOB B OBITY M IPAKTUYECKON
NESTEIbHOCTH YelloBeKa. Perenne skcrepuMeHTaIbHbIX 3a1a4 1o Teme «HemeTamasy.

Pemenue PaCUYCTHBIX 3a1a4 Ha pacqéT MacCChl B€IICCTBA UJIN 00BEMa ra3oB I10 HU3BCCTHOMY
KOJIMYCCTBY BCUICCTBA, MAaCCE UJIN 06’I)€My OOHOTO U3 YHaCTBYIOIIMX B PCAKIIUH BCUICCTB,
PacdCThbl MAaCChI (O6”beMa, KOJIN4YCCTBa BCH_IGCTBa) IMPOAYKTOB p€aKuu, €CJIN OAHO U3 BCUICCTB
HMCCT IIPUMECH.

JlabGopaTopHble 3aHATHUSA

JlaboparopHas pabota «IlomyueHue, cobnpaHue u paclio3HABAHUE Ta30BY

Ilpogpeccuonanvno-opuenmuposannoe cooepricanue (cooepricanue NPUKIAOHO20 MOOYIs)

3Ha4YeHue yriepoaa u
KpeMHUsl

Copep:xaHue yuedOHOr0 MaTepuaJa:
O06o011eHne U cucTeMaTH3alMsl 3HaHUH 00 MCIOJIb30BAHUY YIIIEPOia M KPEMHUS

IIpakTnyeckoe 3ansATHE OKI1 - OK9
Pab6ota ¢ undo-pecypcamu, nouck uaopmaruu mno reme «HanotpyOku Ha 1K' 1.2
KETIE3HOJOPOKHOM TPAHCIIOPTE TOATOTOBKA COOOIICHNUS U ITPE3CHTAINH.
ITonroToBka cooOiieHNs U pe3eHTanuu 1o TeMe «lcrnonb3oBanue KpeMHUs U CHIIMKOHA Ha
’KEJIE3HOIOPOKHOM TPAHCIIOPTEN.
OcHoBHOE conep:kanue
Tema 2.3 OcHoBHOE coaepkaHne OKI1 - OK9
Cas3b
MK 1.2

HEOPraHu4eCKMux u

Teopernueckoe o0yuenune
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OpraHHYecKuX
BeIIeCTB.

Heopranuueckue u oprannyeckue Kuciaotel. Heopranuueckue u opraHuueckue OCHOBaHUS.
AM(oTepHbIEe HEOPTaHNYECKHE  OPTaHUYECKHE COCIMHEHUSI.
['eneTnyeckas CBSI3b HEOPraHUUYECKUX M OPraHUYECKUX BEUIECTB

HpaRTn'{ecmle 3aHATHUSA

Pemenne mnpakTUYecKMX 3aJaHUN MO KiIacCH(PUKAIMK, HOMEHKJIATYPE W XHUMHUYECKUM
(dbopMyliaM HEOPraHMYECKHX BEUIECTB PA3IMYHBIX KJIaccoB (YrapHbI ras, yriekucibli ras,
aMMUaK, TallleHas W3BECTh, HETralleHass U3BECTb, MUThEBas COJla M JPYrHX): Ha3blBaTb M
COCTaBJIATh (OPMYIIBI XUMUUECKHUX BEUIECTB, OMPEIENATh IPUHAIJICKHOCTD K Kiaccy.

JlaGopaTopHble 3aHATUSA

Pemenue OKCIICPUMCHTAJIbHBIX  3aaa4: I/II[CHTI/I(I)I/IKB.LII/IH HCOPIraHMYCCKUX BCIICCTB C
HUCITIOJIB30BaAHHUEM HUX (1)I/ISI/IKO-XI/IMI/III€CKI/IX CBOfICTB, XapPaKTCPHBIX KAYCCTBCHHBIX peaKuHﬁ.

Paznen 3. Xumus u :ku3Hb (2 yaca)

Tema 3.1 Xumusa n
JKN3Hb.

OcHoBHOE cogepkaHue

Teopernueckoe o0yuenune

Ponb xumun B oOecriedeHur IKOJIOTHYECKOM, SJHEPTEeTHUYECKON U MUIIEBON O€30MaCHOCTH,
pa3BuTuu MeauuHebl. [IoHATHE 0 HAYYHBIX METOAAaX MMO3HAHMS BEIIECTB U XUMHUECKUX
peakuuii. [IpencraBnenus 06 00MMX HAYYHBIX MPUHIIMIIAX TPOMBIIUICHHOTO MOTYyUYEHUS
BOXHEHIIINX BEIIECTB (Ha MpUMeEpax MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOTHI, METaHOJIA)
UYenoBek B MUpE BEIIECTB, MATEPUATIOB U XUMUYECKUX PEAKIINNA: XUMHUS U 3I0POBHE UYETIOBEKA;
MpaBUJIa UCTIOIB30BaHUS JICKAPCTBEHHBIX MIPEMapaToB; MpaBuiia 0e30MacCHOTO UCIIOIh30BaAHUS
npenapaToB OBITOBOM XMMHUHU B TIOBCETHEBHOM JKM3HU. BBITOBast XUMHUUeCKasi TPaMOTHOCTD

KouTtpoJsbHas padora no o0uieii 1 HeOPraHU4eCKOM XUMHHU

OK1 - OK9
K 1.2

OPTAHNYECKAS XUMMUS (38 yacos)

Pa3nen 4. TeopeTnueckue 0OCHOBBI OPpraHn4yeckoil xumum (4 yaca)
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Tema 4.1 Ilpeamer
OpraHuYvecKou
xumuu. Teopust
CTPOEHUA
OPraHMYecKux
coennHeHuii A.M.
Byrtieposa.

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

[IpenMer opranuyeckoil XuMuu: €€ BOSHUKHOBEHHE, PAa3BUTUE U 3HAUCHUE B MOTYUCHUH
HOBBIX BEIIECTB U MAaTEPUAJIOB.

Teopust ctpoeHus oprannyeckux coenuHenuid A.M. bytiepoBa, €€ OCHOBHBIE TTOJI0KECHUS.
CrtpykTypHBIE GOPMYJIIBI OPraHUIECKHX BelecTB. ['oMoiorus, nzoMmepus. XuMudeckas CBsi3b
B OPraHUYECKUX COCTUHEHHSX: KpaTHbIE CBS3H, G- U T-CBSI3U.

[Ipencrasienne o K1accuPpUKAIUN OPraHUICCKUX BemecTB. HoMeHKIaTypa opraHn4ecKux
COCIMHEHMH (CUCTEeMAaTUYEeCKas) U TPUBUAIbHBIC HA3BAHUS BAXKHEHUIIIUX MIPe/ICTaBUTENEH
KJIACCOB OPraHMYECKHUX BEIIECTB.

IIpakTH4yeckoe 3aHATHE

Homenknarypa opraHnueckux COeIUHEHHH OTAETbHBIX KJIacCOB (HACHIIICHHEIE,
HEHACHIIEHHBIE U APOMATUYECKHE YTIIEBOIOPOIBbI, CIIUPTHI, PEHOIIBI, AJIbJICTH/IbI, KETOHBI,
KapOOHOBBIE KUCIOTHI U Jp.) CocTaBlieHne MOTHBIX H COKPAIIEHHBIX CTPYKTYPHBIX GOpMyIT
OpPraHMYECKHX BEIIECTB OTJEIbHBIX KJIACCOB, UCIIONIb3Yys X Ha3BaHUS MO0 CUCTEMATUUYECKOMN U
TPUBHAJIBLHON HOMEHKJIAType (3TUJIEH, alleTUIIEH, NIMLEPUH, (peHo, popManbIerus, ykcycHas
KHMCJIOTa, TIUIMH). MoienupoBaHie MOJIEKYJ OpPraHNn4eCKUX BEIECTB.

OK1,0K2,0K4,0K5
OK6

Pa3nen 5. Yraesoaopoasi (13 yacos)

Tema 5.1
IIpenenbusble
YIJ1€BOAOPOABI -
AJIKAHbI

OcHoBHOE cogepkaHue

Teopernueckoe o0yuenune

ATNKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKMH psAx. Meran W 3TaH — mpocTeumne
NPEJCTaBUTENIN alIKaHOB: COCTaB, XUMHMYECKOE CTpOEHHE, (U3NYeCKHe M XHUMHYECKHe
CBOMCTBa (peakuMM 3aMelleHHs] U TOPEHHUs), HaXOXKJIEHUE B MpPHUPOJAE, MOIyYeHHE U
IIPUMEHEHHE

IIpakTHYeckoe 3aHATHE

OK1,0K2,0K3,0K4
OK35,0K7,0K8,0K9

[IK1. 2
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Pemenue 3amad. Pacuérel mpocreifmel (GopMysibl OpraHWYECKOW MOJEKYNbl, HUCXOIsS U3 1

3JI€MEHTHOTO cocTana (B %)
Tema 5.2 OcHOBHOE co/lep:KaHue 3 OK1,0K2,0K3,0K4
HenpeneabHble OK5,0K7,0K8,0K9
YIJIEBOOPO/bL: Teoperuuyeckoe o0yyenune 3
aJIKEeHbl, AJIKAAHECHbI, - — K 1.2
AKHHLL AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYCCKHIA PsAll. DTUICH — MPOCTEHINN MPEICTaBUTENb 1

QJIKEHOB: COCTaB, XMMHUYECKOE CTpOeHHe, (pU3Mueckue W XMUMHUYECKHE CBOMCTBa (peakiuu

THIPUPOBAHUS, TAJIOTCHUPOBAHUS, TUAPATAIIUHN, OKUCIICHHSI U TTOJIMMEPH3AIIIH ) HAX0XICHUE B

MIPUPO/IE, IOTyYEHHE U IPUMEHEHHE. 1

Ankanuensl: OyrtaaueH-1,3 u MerunOyragueH-1,3, XUMHUECKOE€ CTPOCHHE, pPEaKIuUs

MOJIMMEPHU3alliH, MPUMEHEeHHE (i1 CHUHTEe3a NPUPOJHOTO M CHHTETHUECKOro Kaydyka u

PE3UHBI).

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHSI, TOMOJIOTHUECKUN Psii. AUETHIIEH — MPOCTEUIIHIA 1

MPEJICTABUTENb AJKWHOB: COCTaB, XHMHYECKOE CTpOeHUE, (HU3MYEeCKHe W XHUMHUYCCKUE

CBOICTBa (peakiiy TUAPUPOBAHUS, TaIOTEHUPOBAHUS, THPATALUN TOPEHUS), HAXOXKICHUE B

MIPUPOJIC, IOTyYCHUE U TPUMCHCHHE
Tema 5.3 OcHoBHOE co/lep:KaHue 2 OK1,0K2,0K3,0K4
ApomaTHyecKue OK5,0K7,0K8,0K9
YIII€BOIOPObI Teoperuueckoe o0yuenue 2 K19

ApeHbl: O€H30J1 M TONYOJ, COCTaB, XHMHUYECKOE CTPOCHHE MOJIEKYJl, (U3HYECKHUEe U 1

XUMHUYECKHE CBOWCTBAa (peakluu TaJOTeHHPOBAHHWS W HUTPOBAHHUA), TMOJIyUYE€HUE U

npuMeHEeHHe. BiusiHie OeH301a Ha OPTaHU3M YeIoBeKa 1

I'eneTnyeckas CBSI3b YTI€BOJIOPOIOB
Tema 5.4 Ilpupoansie | OCHOBHOE coep:KaHue 2 OK1,0K2,0K3,0K4
HCTOYHHKH OKS5,0K7,0K8,0K9
YIJIEBOIOPOJOB U HX Teoperuueckoe o0yueHue 1
nepepadorka I v . IK 1.2

puponnbsiii ra3. [lomyrtHele HedTsHble Ta3el. Hedth u e€ mpomcxoxneHue. CrocoOsl 1

nepepaboTku He(TU: TeperoHka, KpPeKUHr (TepMHUYecKUd, Karanutuyeckuil). [IpoaykTsl

nepepaboTku HepTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH W B ObITy. KaMeHHBI yrons u

IIPOJYKTHI €r0 NnepepadoTKu

KonTposabHasi padora 1o reme «YraeBoaopoabl M UX NPUPOAHbIC HCTOYHHUKI 1
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Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue RPUKIAOHO20 MOOY)

Hedrn " ee
NPOU3BO/HBIE

Conep:kanue y4yeOHOro MaTepuaJa:
O06o0mieHre U cucTeMaTu3anus 3HaHUH O TPUPOIHBIX UCTOYHUKAX YTIIEBOAOPOAOB, a TAKKE O
TEepMOILIacTax.

HpaKaneCRoe 3aHsATHE

[ToaroroButk Marepuain o teme: «I'CM Ha Kene3HOI0POKHOM TPAHCIIOPTE

[ToaroroBka cooluieHus u npe3eHTanuu no reme «HedrenpoaykTsl, HX UCHIOIB30BaHUE HA
KEJIE3HOAOPOKHOM TPAHCIIOPTEN.

Pemrenue npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHui Ha cBolicTBa ['CM
N3rorosnenue knacrepa «TepMoIIacTel Ha )KEIE3HOAOPOKHOM TPAHCIIOPTE»

S

OK1,0K2,0K3,0K4
OK35,0K7,0K8,0K9

[1K1.2

OcHOBHOE€ CoAcpKaHue

Paznen 6. Kucioponpoconep:xamme opranndeckue coennuenus (12 gacos)

Tema 6.1
Cnuprsl. PeHoJr.

OcHoBHOE cogepkaHue

TeopeaneCKoe oﬁyqeﬂue

[IpenenbHble OJHOATOMHBIE CIIMPTHI: METAHOJ U 3TAHOJ, XUMUYECKOE CTpOeHHE, (Pr3HUECKUe
U XMMHYECKHE CBOMCTBa (peakuuu C aKTHMBHBIMM METallJIlaMM, TaJOT€HOBOJIOPOJIaMH,
ropeHue), npuMeHenue. Bogoponnas cBsa3p. dusnonornyeckoe AeicTBUE METaHOJa U 3TaHOJIA
Ha OpPTaHM3M YeJIOBEKa.

MHoOroaToMHbI€ CHUPTHI: STUICHIVIUKOIb U TIUIEPUH, XUMUYECKOE CTPOCHUE, (PU3NYECKHE U
XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO MIETOYHBIMU METaJUIaMHU, KAUYeCTBEHHAs PeaKIIHs
Ha MHOTOAaTOMHbIE CHUPTHI). DUNOIOTHYECKOEe JIEHCTBUE Ha OpraHu3M 4YelloBeKa.
[IpumeHeHne IIMLeprHa U STUJICHTJIUKOJISL.

®enon. CtpoeHue MOJICKYJbI, (PU3NUECKHEe W XUMHUYECKHE CBOWCTBa (eHosa. TOKCHUYHOCTH
¢beHoma, ero puznonornyeckoe aeiicTBre Ha opranu3m 4yenoseka. [Ipumenenue gpenona

OK1,0K2,0K3,0K4
OK35,0K7,0K8,0K9

K 1.2
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Tema 6.2
AJIbAEruabl.
Kap6onoBbie
KHCJI0ThI. CJ10:KHbIE

3¢upbl

OcHoOBHOE co/iep:KaHue

TGOPGTI/I‘IGCKOG oﬁyqe}me

Anpnerunsl:  QopManbIeruy W aleTanblIeru], XHMHYECKOe CTpOoeHHe, (u3nuecKkue Wu
XUMHUYECKHE CBOMCTBa (peakiy OKHUCICHHS U BOCCTAHOBJICHMS, KaUYCCTBEHHBIC DPEAKIIHH),
[I0JIyYE€HUE U IIPUMEHEHHE.

OAHOOCHOBHBIE TMpefeNibHble KapOOHOBBIE KHUCIOTBI: YKCYCHas KHCIOTa, XHUMHUYECKOe
cTpoeHue, (u3MYecKkue W XHUMHYECKHe CBoWcTBa (0OIIMe CBOWCTBA KHCJIOT, PEaKIMs
stepudukanyu), moiaydyeHue u npumeHeHwe. CTeapuHOBas U OJICMHOBAas KHUCJIOTHI Kak
MPEJCTABUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT,
HX MOIOLIEE ICUCTBHE.

Crnoxable 3pUpPbl KaK TPOM3BOJIHBIC KapOOHOBBIX KHCIOT. ['MAPOIN3 CIOXKHBIX HPHPOB.
Kupsl Kak MPOU3BOIHBIE MIUIIEPHUHA U BBICIIUX KapOOHOBBIX KHCIOT. [ UIpOIH3 )KUPOB.

JlabGopaTropHblie padoThI

JlaboparopHas pabota «CBOICTBa pacTBOpPa YKCYCHOM KUCIOTBD»

OK1,0K2,0K3,0K4
OK35,0K7,0K8,0K9

K 1.2

Tema 6.3 YriaeBoabl

OcHoBHOE cogepkaHue

TeopeaneCKoe oﬁyqeﬂue

VYrneBonpl: coctaB, Kiaccu(UKAIMS YTIIEBOJOB (MOHO-, AU- M Toiucaxapunbl). [roko3a —
MPOCTEUIINI MOHOCAaXapHJl: OCOOEHHOCTU CTPOCHMS MOJIEKYINbI, (U3NUYECKUE U XUMHUYECKHUE
CBOMCTBa IIIOKO3bI (B3aumogeicTBue ¢ rujgpokcunom menu (II), oxucienne amMMuadyHbIM
pactBopoMm okcuna cepebpa(l), BoccTaHOBIeHHE, OpOXKEHHE TIIOKO3bl), HAXOXIEHUE B
MpUpOJIe, MPUMEHEHHE TIIFOKO3bI, OMOJIOTHYECKas: POJIb B IKU3HENEATEIHHOCTH OpraHu3Ma
yenoBeka. PortocuHTe3. PpykTo3a Kak H3oMep IMOKo3bl. Caxapoza — MpencTaBUTENb
IFCaxapuIoB, THIPOJIM3 caxapo3bl, HAXOXKICHWE B TMPHUpPOJIE W TpuMeHeHne. Kpaxmam u
LEJITI0JI03a KaK MPUPOAHBIE MOJUMEPHI: CTPOCHUE Kpaxmalja M LEJUII0NIO3bl, (U3NYEecKue U
XMUMHAYECKHE CBOWCTBA Kpaxmaia (THIPOIIN3, KAUeCTBEHHAsI PEAKIUs C HOJIOM

IIpakTH4Yeckoe 3aHATHE

CocraBrieHne cxeM peakuuid (B TOM 4YHCIE IO TMPEAJIOKEHHBIM IENOoYKaM IpeBpaIleHuit),
XapaKTepU3YIOIIUX XMMHUYECKUE CBOMCTBA OPraHMYECKHX COECOUHEHHMH OTAEIbHBIX KJIACCOB,

OK1,0K2,0K3,0K4
OK35,0K7,0K8,0K9

25




CIOCOOBl MX IMOJIy4YEHHMs M Ha3BaHUE OPraHMYECKHX COCAMHEHUI 10 TPUBUAIBHOW WIN
MEX1yHapOAHON CUCTEMAaTUYECKOM HOMEHKIIATYpE.

KOHTpOJ’ILHaﬂ paGOTa Imo TeMe «Kncnopouoconepmamne OpPraHn4eCKue COCAHHECHU

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (codeprcanue RPUKIAOHO20 MOOY)

CnupThl U UX
NMPOU3BO/JHbIE

Conep:kanue y4yeOHOro MaTepuaJa:
OO6oOmienne W cuUCTeMaTH3alMsl 3HAHUH O CHOUPTaX W NPUMEHEHUH HUX B BBIOpaHHOU
npodeccum.

HpaKTI/I‘{eCKOC 3aHsATHE

IToaroroska COO6H_[6HI/I$I H IOpE3CHTAllUU 110 TEME: «Hcnonp3oBanue CIIMPTOB Ha
JKCJIIC3HOAOPOIKHOM TPAHCIIOPTE»

OK1,0K2,0K3,0K4
OK35,0K7,0K8,0K9

K 1.2

OcHoOBHOE co/iep:KaHue

Pa3nen 7. A3oTconeprkaiue opranudyeckue coequHeHus (4 yaca)

Tema 7.1 AMUHBI.
AMMHOKHUCJIOTHI.
Bbeakmn.

OcHoBHOE coaepkaHue

TeopeaneCKoe oﬁyqeﬂue

AMWHBI: METHJIAMUH — IPOCTEHIINI IPEACTABUTENIb AMUHOB: COCTaB, XUMUYECKOE CTPOCHHUE,
¢bu3nyeckre 1 XMMHYECKHE CBOMCTBA (PEaKIMU ¢ KUCIOTaMH U TOPEHUS ), HaXO0XK/JICHHE B
MIPUPOJIE.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHudecKue coeinHeHns. PU3nuecKue U XUMU4YecKne
CBOMCTBa aMUHOKHUCIIOT (Ha mpUMepe IIUIMHA). buonornyeckoe 3HaueHuE aMUHOKHCIIOT.
CuHTe3 nenTuaoB.

benku kak npupoHbie nonumepsl. [lepBudHasi, BTopuuHas U TpETHYHAs CTPYKTypa OEIKOB.
XUMHUYECKHe CBOMCTBA OENKOB: TUAPOIIU3, IeHATYpaIUs, KAUeCTBEHHBIE PEaKLIMU Ha OEIIKH.

JlaGopaTropHble 3aHATUA

JlabopaTtopHas pabota: «nenTudukaiys opraHnuecKnX COeTMHEHUH OTIETBHBIX KJIACCOB™
Wnentudukaius opraHndecKuX COeTMHEHUH OTJENbHBIX KIIACCOB (Ha MPUMEpE albJAECTHIOB,

OK1,0K2,0K4,0K5
OK6,0K7.0K8

I1K1.2
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KpaxMaia, yKCyCHOM KHCIIOThI, OEIKOB U T.I1.) C UCIIOJI30BAaHUEM UX (PU3UKO-XUMHUYECKUX
CBOMCTB U XapaKTEPHBIX KAYECTBEHHBIX PEAKIUN.

Pa3nen 8. Boicokomoliekyisipable coequHenns (3 yaca).

Tema 8.1 OcHOBHOE co/lep:KaHue 1 OK1,0K2,0K4,0K5
ILnacTMacchnl. OK6,0K7.0K8
Kayuyku. Bostokna. Teoperuyeckoe o0yyenune 1
I1K1.2

OCHOBHbBIE TOHSATHS XUMHHM BbBICOKOMOJIEKYJISIPHBIX COEJUHEHHMI: MOHOMEp, IOJIUMED,

CTPYKTYpPHOE 3BEHO, CTEIEeHb IMOJUMEpPHU3alMM, CPeAHsAs MoJeKylspHas macca. OCHOBHbIE

METO/]Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN — MOJIMMEPHU3aLUs U MOJIUKOHICHCALIMSL.

[Tnactmacchl (HOAMATUIIEH, MOJUIPONUICH, TOIUBUHUIXIOPU, OJUCTUpOI). HaTypanbHblii

U CHUHTETHYECKHE Kayuyyku (OyTaJueHOBBIH, XJIOPOIPEHOBBIM M H30MpPEHOBBIN). BosokHa:

HaTypajbHble (XJIONOK, IIEPCTh, WIENK), MCKYCCTBEHHbIE (aleTraTHOe BOJOKHO, BMCKO3a),

CUHTETHYECKUE (KAIPOH U JIABCaH).
Ilpogheccuonanvho-opuenmuposannoe cooepiicanue (cooeprcanue NPUKIAOHO20 MOOY)
ILnmacTMacchl. Conep:xanue yueOHOro MaTepuasa: - OK1,0K2,0K4,0K5
Kayuyku. Bosokna. O6oOmenne u cucreMaTH3alMs 3HAHUH O BBICOKOMOJEKYJSPHBIX COEJUHEHUSAX U OK6,0K7.0K8

MIPUMEHEHHUHU UX B BBIOpPaHHOM Npodeccuu.

IIpakTHYeckoe 3aHATHE 1 K12

ITonroToBka cooOlIeHNsT U Mpe3eHTaluu 1Mo Teme: «lcrnonp30BaHue IIaCTMAcC, BOJIOKOH H 1

Kay4yKOB Ha JK€JI€3HO/I0POKHOM TPAaHCIIOPTE»

JlabopaTopHble 3aHATHUS 1

JlaGoparopHas pabota: «Pacrno3HaBaHue 1acTMace 1 BOJOKOH» 1
IIpome:xkyTouyHast arTecTanus o AucuumanHe (AuddepeHIMpPoOBAHHBIN 3a4eT) 2

Bceero: 78
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3. YcaoBus peaiuzauuy NporpaMMsl 001e00pa3oBaTeIbHOM AU CHUILTHHBI
3.1. TpeboBaHMsA K MUHUMAJIBHOMY MAaTE€PHAJIbHO-TEXHHYECKOMY O0ecrnedeHHI0

Jlia peanu3anuu MPOrpaMMbl JUCHUIUIMHBL JOJDKHBI OBITH IPETyCMOTPEHBI CIEAYyIOIINe
crienaabHbIC IIOMEIIEHUs: YIeOHbIH KaOWMHET XUMUHU U/WIU y4eOHOM XUMHUUYECKON J1abopaTopuH.

OO6opynoBanue y4eOHOro KaOuHeTa (HAIJIS/IHbIe TMOCOOMsSI): HAOOPBHI IIAPOCTEPIKHEBBIX
MojieJiell MOJIEKYJl, MOJIETH KPHUCTAUIMYECKUX PEIIETOK, KOJUIEKIIMH MPOCTBIX U CIOXHBIX BEIIECTB
W/WIM KOJUICKIIMHM TIOJUMEPOB; KOJUICKIMs TOPHBIX TIOPOJ M MHUHEpalioB, Tabmuiia MeHneneesa,
yueOHble pubMbl, HU(POBEIE 00pa30BaTENbHBIC PECYPCHI.

Texnuyeckue cpeacTBa 00y4YyeHHs: KOMIBIOTED C YCTPOHCTBAMHU BOCIPOU3BEICHUS 3BYKA,
MYJIBTUMEANA-TIPOCKTOP C SIKPAHOM, MYJTbTUMEIUIHAS JJOCKA.

OobOopynoBanue Jjadoparopuu u Ppado4Yux MecT JAOOPATOPUM: MEH3YPKH, MHUIECTKHU-
KaIeJbHUIIbl, IPEIMETHBIC U TIOKPOBHBIE CTEKJIa, PUIbTpOBaIbHas Oymara, IpOMBIBAJIKH, CTECKIISTHHbIC
MPOOUPKH, PE3NHOBBIE MPOOKH, HAOOP PEAKTHBOB, CTEKJISHHBIC MAJIOUKH, IITATUBBI AJISI IPOOUPOK;
MEpHbIE LUIUHAPBI, BOPOHKH CTEKJISTHHBbIC, BOPOHKH JAeNuTeNbHble ummHapuyeckue (50-100 mm),
CTYNKH C TecTUKOM, (apdopoBble yamkw, (GUIBTPE OymMaXKHbIE, BaTa, Mapis, YacOBbIE CTEKJIa,
ANEKTPOIUINTKH, T1a00paTOPHBIC MITATHBBI, CIHUPTOBBIC TOPEIKH, CIUYKH, TPUOOp MJIS IOTYICHHS
ra3oB (WM MpOOUpPKaA C Ta300TBOJHON TPYOKOI), AepkKaTesn NIl TPOOUPOK, CKIISTHKH I XPAHCHUS
pPEaKTHBOB, pa3laTovyHble JOTKH; Xxumuueckue crakanbl (50, 100 u 200 mu1); TUrenbHBIC UIUTIIIHI;
MepHbIe pooupku (Ha 10-20 mur) u MepHbie KoyIObI (25, 50, 100 1 200 M), CTEKISHHBIC MMAIOYKH;
KOHUYECKHE KOJIObI, NHIUKATOPHBIE MOJOCKU Ul ompeaeneHus pH M craHmapTHas MHIUKATOpHAs
IIKana; yHUBEpPCAlIbHBIA HHAWKATOp; muneTku Ha 1, 10, 50 mu, cymwuneHbIA mKad, U Ap.
nabopaTtopHoe 00opyI0BaHHE.

3.2. UndopmanuonHoe odecrneyenne o0ydeHust

Ilepeuenr pexkomeHayembIx YueOHbIX u3aaHuii, WHTepHeT -pecypcoB, AONMOJHHUTEIbLHOM
JINTepaTypsbl.

3.2.1. OcHOBHBIE UCTOUYHUKU

1.T'abpuensun O.C., OctpoymoB WN.I'. Xumus i mpodeccuil W CHeNUaTbHOCTEH TEXHUYECKOTO
npoduis: yueOHUK JJIsl CTY/IEHTOB yupexaeHuil cpel. npod. oOpasosanus. — M., 2022.

2.Tabpuensn O.C. Xumus 10 xmacc (0a30Bblii YpOBEHb) Yy4eOHUK s 001I€00pa3oBaTEIbHBIX
yupexaenuit - M.: [Ipocsemenue/ dpoda, 2022

3.I'abpuensn O.C. Xumust 11 xmacc (0a30BbIi ypoBeHb) y4eOHHK Il 00IIE0Opa30BaTENbHBIX
yupexaenuit - M.: [Ipocsemenue/ dpoda, 2022

3.2.2. JlonoJTHUTEIbHbIE HCTOYHUKH

1. T'a6puensn O.C., OctpoymoB WN.I'., Cnagkos C.A. Xumusi: nocoOue Juist moarotoBku k EI'D: yueo.
rmocoOue JyIsi CTYJICHTOB YUpeXIeHUH cpel. mpod. obpazoBanus. — M., 2014.

2.I'abpuensu O.C., JIeicoBa I'.I'. Xumus. TecThl, 3a1a4u B yIpaxHEHUS: y49e0. mocodue yis
CTYJIEHTOB yUpexaAeHuH cpel. mpod. odpazoanus. — M., 2014.

3.Epoxun F0.M., KoBanesa 1.b. Xumus 1 npodeccuit 1 criequaabHOCTeH TEXHUYECKOT0 U
€CTECTBEHHO-HAYYHOT 0 pouieil: yueOHUK ISl CTYIEHTOB YUpEXAeHUN cpell. mpod. oOpa3oBaHHUsL.
— M., 2014.

4.Epoxun FO.M. Xumus: 3agauu v ynpakHeHUs: yueo. mocodue ajsi CTyICHTOB YUpexXJIeHUH cpe/l.
npo¢. oOpazoBanus. — M., 2014.

5.Epoxun FO.M. C60pHUK TECTOBBIX 3alaHUI 10 XUMHUU: y4eO. mocodue AJisi CTYIEHTOB YUPexKACHUI
cpen. mpod. obpazoanus. — M., 2014.



6.Epoxun F0.M., Kosanesa W.b. Xumus mis npodeccuii U crienuaibHOCTEH TEXHUYECKOTO POoduIIs.
DNEeKTPOHHBINA y4yeOHO-MeTOueCcKuil koMIuieke. — M., 2014.

7.CnankoB C. A., OctpoymoB U.I"., 'abpuensa O.C., JIykpstHoBa H.H. Xumus mist npodeccuii
CTEIUANTBHOCTEH TEXHHUYECKOTO IPOQHIIs. DIEKTPOHHOE MPUIIOKEHUE (JIIEKTPOHHOE YaeOHOe
W3/IaHKE) JUIS CTYJASHTOB YUPEXKIACHHH cpell. mpod. odpazoanus. — M., 2014.

8.I'abpuensia O.C., JIsicoBa I'.I'. Xumusi: KHUTA JUISI IPENoIaBaTeNs: y4e0.-MeTo/1. mocodue. — M.,
2012.

9.I'abpuensu O. C. u np. Xumus 11 npodeccuii ¥ crenuaibHOCTEH TEXHUIECKOT0 MPOoduIs
(2JIEKTPOHHOE MPUIIOKECHHE).

3.2.3 DJIeKTpOHHbIE U3TaAHUS

MUHUCTEPCTBO HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit deneparuu (https://minobrnauki.gov.ru)
denepanbublii mopran «Poccuiickoe oopazosanuey» (http://www.edu.ru/);

Nudopmanmonnas cuctema «EmuHOe OKHO  JocTynma K 00pa3oBaTEeNIbHBIM  pecypcam»
(http://window.edu.ru/);

Enunas xosutekiust mudpoBbix oOpasoBaTenbHbIx pecypcos (http://school-collection.edu.ru/);
®denepanbHbIi IEHTp HHDOPMaLIMOHHO-00pazoBaTenbHbIX pecypcoB (http://fcior.edu.ru/);
Oo6pazoBatenbubiii moptan «Yuébda» (http://www.ucheba.com/ );

www.pvg.mk.ru (omummuazna «ITokopu BopoObeBBI TOPBI»).

www.hemi.wallst.ru(O0Gpa3oBaTenbHblid  CaUT JUIS IIKOJIBHUKOB «Xumus»). Www.alhimikov.net
(OGpa3zoBaTenbHbIi CalT AJS HIKOJLHUKOB).

www.chem.msu.su (DiekTpoHHas OMOIHMOTEKA 10 XUMHH).

WwWWw.enauki.ru (MHTepHET - u3JaHue s yuuteseld «ECTecTBeHHBIC HayKu»).

www.1september.ru (meroanueckas razera «llepBoe CEHTAOPS»).

www.hvsh.ru (kypHan «Xumus B mkoisie»). WwWw.hij.ru

(HyRHAT «XUMHUS U KU3HBY).

www.chemistry-chemists.com (31ekTpoHHBIH KypHaT «XUMUKH U XUMHS).

4. KOHTpOJIb M OlIeHKA Pe3y/JIbTATOB OCBOCHUS 00111e00pa30BaTe/IbHON 1M CHUILTHHbBI

KouTposs M omeHka pacKpbIBalOTCA 4Yepe3 AUCIUIUIMHAPHBIE PE3YyJIbTaThl, YCBOCHHBIC
3HaHUA U TPUOOPETEHHBIE CTYIEHTAMU YMEHUS, HaIlpaBICHHbIE Ha (OPMUPOBAHHE OOIIMUX H
PO eCCUOHAIBHBIX KOMIIETEHITUH.

Oomasi/npodeccuoHanbHast Pasznen/Tema Tun OLICHOYHBIX
KOMIIeTEeHIUsl MeponpusTHil
OK 1 Bribupats cniocoOsl pemenust | P 1: Temsr 1.2, 1.3 YceTHBIT onpoc
3a7a4 npodeccuonanpHoi | P 2: Temsr 2.1,2.2,2.3 Pa3zHoypoBHEBBIE 3a1aHUS
JEATENIbHOCTH IpuMeHuTenbHo K | P 3: Tewma 3.1 TectupoBanue
pa3IMYHbIM KOHTEKCTaM P 5: Tems 5.1,5.2,5.3,54 JlaGoparopHble pabOThI
P 6: Temsr: 6.1, 6.2 KonTtponbHbie paboThl
P7:Tema 7.1 WNHnuBuayansHble IPOEKTHI
P 8: Tema 8.1 [IpakTuko -
OpUEHTUPOBAHHbBIE
TEOPETUUECKHE 3a/1aHuUs
OK 2 Hcnons3oBare coBpemenHble | P 1:Tewmsr 1.2, 1.3 PasHoypoBHeEBbIE 3a1aHUsA
cpenctBa moucka, a”anmmza U | P 2: Temsi 2.1,2.2,2.3 TectupoBanue
uHTepnperaru  wHGopMmanmu, u | P 3: Tema 3.1 JlaGopaTopHbie pabOThI
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nHpopManmonusie TexHojoruu s | P 5: Temwr 5.1, 5.2, 5.3, 5.4 KonTtponbHbIe paboThI
BBIIIOJTHEHUS 3amaqy | P 6: Temsr: 6.1, 6.2 NuauBuyanbHbIE TPOEKTHI
poeCCUOHATBHON JIEATETLHOCTH P7: Tema 7.1 [IpakTuko
P 8: Tema 8.1 OpPUEHTUPOBAHHbBIE
TEOPETUYECKUE 3aJaHus
OK 3 [LnanupoBath u | P2: Temsr 2.1,2.2,2.3 YcerHblil onpoc
peanu30BbIBATh cobctBenHoe | P 3: Tema 3.1 Pa3zHoypoBHEBbIE 3a1aHUS
npodeccuoHaibHoe U JuyHocTHOe | P 5: Temwr 5.3, 5.4 TectupoBanue
pa3ButHe, mpeanpuHuMarenbckyto | P 6: Temsr: 6.1, 6.2 JlaGopaTopHbIie pabOThI
JesTeNbHOCTh B podeccuoHansHoi | P 7: Tema 7.1 KonTtponbHbie paboThI
chepe, wucnonb3oBaTh 3HaHua 10 | P 8: Tema 8.1 NuauBuyanbHble TPOEKTHI
(buHaHCOBOM TPaMOTHOCTH B [IpakTuko
Pa3INYHBIX KU3HEHHBIX CUTYaLUsIX OPUEHTHPOBAHHBIE
TEOPETUUECKHE 3a/laHuUs
OK 4 O¢ddextuBno | P 1: Temsr 1.1,1.2,1.3 YcTHBIN onpoc
B3aMMOJIciicTBOBaTh W paborath B | P 2: Temsr 2.1,2.2,2.3 Pa3zHoypoBHEBBIE 3aaHUS
KOJUIEKTUBE U KOMAaH/E P 3: Tema 3.1 TectupoBanue
P 4: Tema 4.1 JlaGoparopHble pabOThI
P5:Temsr 5.1,5.2,5.3,54 KonTtponbHbIe pabOThI
P 6: Temsr: 6.1, 6.2, 6.3 WNHuBuayanbHblE TPOEKTHI
P 7: Tema 7.1 [IpakTuko
P 8: Tema 8.1 OpUEHTUPOBAHHbBIE
TEOPETUUECKUE 3aaHus
OK 05. OcymectBisare yctHyto u | P 1: Temsr 1.1, 1.2, 1.3 [IpakTrueckue paboThI
MUCbMEHHYIO KOMMYyHHKanuto Ha | P 2: Temsr 2.1,2.2,2.3 KonTposbHbie paboThl
rocy/1apCTBEHHOM a3pike | P 3: Tema 3.1 JlaGoparopHble pabOThI
Poccuiickoit ®@enepannun ¢ yuérom | P 4: Tema 4.1 Pa3zHoypoBHEBBIE 3a1aHUS
ocobeHHOCTel  conmmanpHoro u | P 5:Temsr5.1,5.2,5.3,54 NuauBuyanbHbIE TPOEKTHI
KYJIbTYPHOI'O KOHTEKCTa P 6: Temsr: 6.1, 6.2, 6.3 OpOHTAIBHBIN OIPOC
P7: Tema7.1 Keitic-3amannsa
P 8: Tema 8.1 IIpaktuko
OPUEHTUPOBAHHBIE
TEOPETUUECKUE 3aJaHus
TectupoBanue
OK 6 IIposBmare rpaxngancko- | P 1: Tewms 1.1 NHnuBuayanbHbIE IPOEKTHI
MMaTPUOTHYECKYIO nosuiuto, | P 2: Temsr 2.1,2.2 @pPOHTAIBHBIN ONPOC
JIEMOHCTPUPOBATH oco3HaHHoe | P 4: Tema 4.1 Keiic-3ananus
MMOBEJICHUE Ha ocHoBe | P 5:Temn1 5.1,5.2,5.3,5.4 [IpakTuko
TPaAULIUOHHBIX oOIeyenoBedyeckux | P 7: Tema 7.1 OPUEHTUPOBAHHEIE
LIEHHOCTEH, B TOM uucie ¢ yuérom | P 8: Tema 8.1 TEOPETHUUYECKUE 3aaHus
rapMOHU3AIMU MEXKHALUOHATbHBIX
U MEXPEITUTHO3HBIX OTHOIICHUH,
MPUMEHSATD CTaHJapThl
AHTUKOPPYIIIMOHHOTO TTOBEICHUS
OK 7 CopetictBoBarh coxpanenuto | P 1: Temsr 1.3 NHnuBuayanbHbIe IPOEKTHI
OKpY’KaroIeu cpenbl, | P 2: Temsr 2.1,2.2,2.3 @pOHTAIBHBIN ONPOC
pecypcocOepexenuto, npumeHsts | P 3: Tema 3.1 Keiic-3ananus
3HaHusg 00 wu3MeHeHun kiumara, | P 5: Temsr 5.1,5.2,5.3,5.4 [IpakTuko
MIPUHIUIIBI oepexxnuBoro | P 6: Tembr: 6.2 OPUEHTUPOBAHHBIE
MIPOM3BOJICTBA, a¢dextuBHo | P 8: Tema 8.1 TEOPETUUECKUE 3aaHus
JEACTBOBAaTh B YPE3BBIYAWHBIX
CUTYALMSIX




OK 8 HcnonwszoBate cpencrBa | P 1: Tewmsr 1.3 [IpakTrueckue paboThI
¢buznueckoi KYJIBTYpbI st | P 2: Temsr 2.1 KonTtponbHbie paboThl
COXpaHEHUS u ykperienus | P 3: Tema 3.1 JlaGopaTopHbIie pabOThI
310POBbBS B nporecce | P 6: Temsl 6.3 Pa3noypoBHeBbIe 3a1aHUs
npodeccuoHaibHON  jaestenbHocTd | P 7: Tema 7.1 NuauBuyanbHbIe TPOEKTHI
U TOAJEpKaHUS  HEOO0XOJIUMOro @poHTAIBHBINA OIIPOC
YPOBHS bu3nIecKoi Ketic-3ananus
IIOArOTOBJIIEHHOCTH [IpakTuxo -
OpUEHTUPOBAHHbBIC
TEOPETUUECKUE 3a/laHuUs
TectupoBanue
OK 09. [Tonb3oBarbes | P 2: Temsr 2.1,2.2,2.3 [IpakTnueckue padboThI
npo¢eCCHOHATBHON P 3: Tema 3.1 KonTtposnbHbIe pabOThI
JOKYMEHTAaI1eH Ha | P5:Temn 5.1,5.2,5.3,5.4 JlaGopatopHbie pabOThI
rocyaapcTBEHHOM M HHOcTpaHHOM | P 6: Tewmsr: 6.1, 6.2 Pa3noypoBHeBbI€ 3a1aHUsA
S3BIKAX P 8: Tema 8.1 WNHnuBuayanbsHble IPOEKTHI
Kelic-3amanus
[IpakTuxo -
OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3a/laHus
TectupoBanue
I[NIK 1.2 TIlpomsBoauts wmontax, | P 2: Temsr 2.1,2.2,2.3 [IpakTrueckue paboThI
pa3bopky, COCJIMHEHUE u | P3:Tema3.l KonTtponbHbIe pabOThI
PEryJIupoBKY ygacteit | P 5: Temn1 5.1, 5.2,5.3,5.4 JlabopaTopHbie paboThI
PEMOHTUPYEMOTO oowekra | P 6: Temsr: 6.1, 6.2 Pa3noypoBHeBbI€ 3a1aHUsA
JJIEKTPOBO3a. P 8: Tema 8.1 WNHnuBuayansHble IPOEKTHI

Keiic-3ananus
[IpakTuxo
OPUEHTUPOBAHHBIE
TEOPETUUYECKUE 3aJaHus
TectupoBanue

31




