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AnantupoBaHHas ~— nporpamma y4deOHoil auctumiuHel OOJ.07 «Xumus» paspaborana B
COOTBETCTBUU C TpeboBaHusMu DenepaibHOTO rOCyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHIApTa
cpeaHero o0miero o0pa3oBaHus, YTBEPKICHHOTO MpHKa3oM MUHHCTEPCTBA 00pa30BaHUA U HAYKH
P® ot 17 mas 2012 rona B AelCTBYIOIEH peaakunu, GpeaepaibHoil 00pa3oBaTeIbHON IPOrpaMMBI
cpenHero oOmiero oOpa3oBaHMs, YTBEPKICHHOHN MpukazoM MuHHUCTepcTBa mpocBerieHus PO ot
18.05.2023 Ne 371, aganTrupoBaHHOM MPOTPaMMBI, YTBEPKJICHHOM Ha 3aceqannu CoBeTa 1o OIEHKE
COJIepKaHMUs W KadecTBa MPUMEPHBIX pPabdOYMX MHporpamMM 00mIeoOpa3oBaTEIbHOTO COIHMAIBHO-
I'YMaHUTapHOI'O LIMKJIOB CpeIHEro npodeccroHanibHoro oopasosanus (mporokon Nel4 ot 30.11.2022
r.), @enepaabHOro rocy1apCTBEHHOTO 00pa30BaTEIBHOTO CTAaHIAPTA CPETHETO MPOPECCHOHATEHOTO
obOpazoBanus no cneuuanbHocTH 09.02.07 MHpOpManMOHHBIE CHCTEMBI U MHPOTrpaMMHpPOBAHUE,
YTBEPKIEHHOTO MpuKa3zoM MuHuctepcTBa 00pazoBaHus U Hayku PO ot 9 nexalps 2016 r. Ne 1547
B JICVCTBYIOILIEH pEaKIUU.

Opranmzanus-pazpadotuuk: ['BIIOY MO «CeprnyXoBCKHI KOJITIEIK
Pa3paborunk: Kapnauesa C.B.

Paccmotpeno Ha 3aceganuu 11K o6meoOpazoBarenbHbIX, 00MNUX TYMaHUTAPHBIX, COIMATBHO-
SKOHOMUYECKHUX U eCTeCTBeHHOHAYyYHbIX quciuiinH (I[Tpotokon Nell ot 26.05.2025)

[Ipencenarens ITK Bsuibix I'.B.



COJIEP’KAHUE

OBILAA )fAPAKTEPI/ICTI/[KA AJAIITUPOBAHHOM TTPOI'PAMMBI
YYEBHOU JUCHUMITJIMHbI «XUMUWSD»

. CTPYKTYPA U COIEPXAHHUE YYEBHOM JACHHUIIIINHBI
«XUMMUS»

. CIIEMAJIBHBIE YCJIOBUSA PEAJIMBALIUN
AJJAITUPOBAHHOM IMPOTPAMMBI YYEFHOM JUCITATLITAHBI

. KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEEHOM
JTUCHUTIINH



1 OBIIASI XAPAKTEPUCTHUKA AJAIITUPOBAHHOM MPOT'PAMMBI YUEEHOM
JUCIHUIIVIMHBI «XUMMU S

1.1 MecTo TMCUMILIMHBI B CTPYKTYPe OCHOBHOIi Npo¢eccuoHaNbHOM 00pa3oBaTeIbHOI
NPOrpamMMblI

OOmeo0Opa3oBaTelibHas  JUCHUIUIMHA  «XUMUSD)  SIBISICTCS  YacThIO  00s3aTeIbHOU
npeaMeTHOH obmacTu « EcTecTBeHHOHAYYHBIE JUCIUIUIMHBDY U U3y4aeTcs B 0011e00pa30BaTeIbHOM
UKJIEe Yy4eOHOTO IUIaHa OCHOBHOW TMPOQECcCHOHATBHON 00pa3oBaTeNbHON  MPOrpaMMBI.
JlucuuIuiiHa WMEeT MEXIPEIMETHBIE CBS3M C JUCHUIUIMHAMK 0O0I1e00pa3oBaTebHOTO U
oOmienpo(ecCHOHATBHOTO ~ LHUKJIOB, a TakkKe ¢ MEXKIUCIHUIUIMHAPHBIMU  KypcamMud |
npoecCHOHATBHBIME ~ MOIYJISIMHA  TpodeccHoHanpHOro  mukia.  OOmeoOpasoBarenbHas
TUCIUTITNHA «XUMUSD» SBISETCS 00s3aTeNIbHONW 4YacThio oOIreoOpa3zoBarensHoro mukiaa OITOIT
CIIO B cootBerctBuu ¢ ®I'OC no cnenumanbHoctH 09.02.07 MHbOpManuoHHbIE CUCTEMBI U
MIPOrpaMMHUPOBAaHKE JUIsl 00YYaroIIUXCsl C MHBAJIMIHOCTHIO 0€3 HapylIeHUH MCUX0(U3HUUecKoro
pa3BUTHSL.

1.2 Ilesu W mIaHUpyeMble Pe3yabTaThl 0CBOECHHS AU CHUTLINHBI

1.2.1. eam 1 3aaa49u JMCIUTIIIMHBI

dopMHupoBaHUE Y CTYACHTOB  MPEACTABJICHHS 0 XHMHYECKOW COCTaBIISIFOIIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa KaK OCHOBBI NPHHSTHS PpEUIEHWH B >KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUsX, OTBETCTBEHHOTO TIOBEACHUS B IPUPOTHOM Cpeie.

3agayu QM CHUIIMHBI:

)  chopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHHUS XUMHYECKUX MMPOIECCOB U
SIBICHUM B OKpYXKalolled cpene, MEJIOCTHOM HAydyHOW KapTUHBI MHpPA, B3aWMMOCBA3W U
B3alMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2  pa3BHUTh YMEHHs COCTaBJIATH (HOPMYJIbI HEOPraHMUYCCKUX U OPraHUYECKHX BEIICCTB,
YpaBHEHUS XUMHUYECKHX PEaKIHi, OOBSICHITH MX CMBICI, HMHTEPHPETUPOBATH PE3YIbTATHI
XUMHYECKUX 3KCTIEPUMEHTOB,

3  chopmupoBaTh HABBIKU MPOBEACHHS MPOCTEHITNX XUMUICCKUX IKCIIEPUMEHTATBHBIX
UCCIIeIOBAaHUI ¢ COOJII0/IEHUEM TTPaBUII O€30MMacHOTO OOpallleHus C BEIIeCTBaMU U J1ab0paToOpHbIM
000pyI0BaHUEM;

4)  pa3BUTH yMEHHS HCIOJIL30BaTh HHPOPMAIIMIO XUMHUYECKOTO XapakTepa U3 pasIndHbIX
HCTOYHUKOB;

5 chopmupoBaTh yMEHHS MPOTHO3UPOBATh MOCIEACTBHS CBOCH JACATCIBHOCTH |
XMUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOLIECCOB;

6 chopmupoBaTh MOHMMAHHWE 3HAYUMOCTH JOCTIDKCHHH XHMHUYCCKOH HAyKH |
TEXHOJIOTUH JJIs1 pa3BUTHSI COIIMAILHOM U MTPOU3BOJCTBEHHOM cep.



1.2.2. Ilianupyemble pe3y/jbTaTbl OCBOEHUsI 0011e00pa30BaTeJbHONH AMCHUILUINHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco6oe 3HaueHne TUCHUIUIMHA UMeeT pHu GpopmupoBannu U pazButun OK :

OK O0l1. BsiOuparp cmocoObl pemeHuss 3agad  Mpo(ecCHOHATBHOW JIESTETbHOCTH
IIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBpEMEHHBIE CpPEJICTBA IOMCKA, AHAIW3a W HUHTEPIpETAlUU
uHbopManuy, W HWHOOPMAIMOHHBIE TEXHOJOTHM JUIS BBIMOJHEHHS 33134 MpoQdecCHOHATHHON
NeSITENIbHOCTH;

OK 04. DddexTrBHO B3aNMOICHCTBOBATh U PabOTATh B KOJUICKTUBE U KOMaHJIe

OK 07 CopneiicTBoBaTh COXpPaHEHUIO OKpYXKamoIeH cpeasl, pecypcocOepexeHuto,
MPUMEHSTH 3HaHUS 00 N3MEHEHUH KJIMMaTa, IPUHITUIIBI OEPEXIIMBOTO MTPOU3BO/ICTBA, IPPEKTUBHO
JENCTBOBATH B UPE3BBIYANHBIX CUTYALUAX

[IK 1.1dopmupoBaTh alropuTMbl pa3padOTKU NMPOTPAMMHBIX MOJYJIEH B COOTBETCTBUU C
TEXHUYECKUM 3aJIJaHUEM.

B pamkax nporpaMmbl yd4eOHON IUCHUIUIMHBI 00YyYaIOLMMUCS OCBAaWBAIOTCS JIMYHOCTHBIE,
MeTanpeIMEeTHbIE U MPEAMETHbIE pe3yabTaThl B cooTBeTCTBUU ¢ TpeboBaHusmMu ®I'OC cpennero

o0111ero 00pa3oBaHUs:

O0mme ITnanupyemMble pe3ynbTaThl (JINUHOCTHBIE. METAPEAMETHbIE U IPEAMETHbIC)
KOMIIETEHIINH,
O6mmye (IMYHOCTHBIE U
JINYHOCTHBIE JuctuuminHapHbie (peaMETHBIC)
MeTarnpeIMeTHbIC)
pe3yabTaTHI
B yactu Tpyg0BOr0 BOCIIMTAHHS: - BJAJCTh CHCTEMOM XHUMHYECKHX 3HaHUMH,
- TOTOBHOCTb K TpYyHy, OCO3HAHHE | KOTOpas  BKJIIOYaeT: OCHOBOIIOJIAararoIue
LEHHOCTH MacTepCTBa, TPyAoooue; MOHATHS  (XMMHUYECKMM  3JIEMEHT,  aToM,
- TOTOBHOCTB K aKTUBHO# JESTEILHOCTH | JJeKTpOHHass obomodka aroma, s-, p-, -
TEXHOJIOTHUECKOM M COLMANbHOM | 2JEKTPOHHBIE  OpOMTanM  aTOMOB,  HOH,
HaIpaBJIEHHOCTH, CIIOCOOHOCThL | MoJIeKyna, BaJICHTHOCTb,
WHHULUUPOBATS, IUTAHUPOBATh U | DIEKTPOOTPULATENBHOCTD, CTENIEHb OKMCIECHUS,
CaMOCTOSITENILHO ~ BBINONHATh  TaKyl0 | XMMHYECKas CBSA3b, MOJb, MOJSpHas Macca,
JIESITEIIBHOCTD; MOJISIPHBIA ~ 00bEM,  YIJICpPOOHBIA  CKeJeT,
- MHTepec K pa3nuyHbIM chepam | QyHKIMOHAJBHAS IPYINIA, PaauKal, U30MepHs,

PO eCCHOHATBHOM IeSITeIbHOCTH,

W30MEpHl, TOMOJOTWYECKUHA psAA, TOMOJIOTH,

OBnageHue YHUBEPCAJIBHBIMU | YIJIEBOJOPO/IbI, KHCIOPOA- U a30TCOAEpIKAIIHE
yIeOHBIMH MO3HABATENBHBIMU | COEIMHEHN, OHOIOr MUECKH aKTHUBHEIE
JIEUCTBUAMH: BeIlecTBa (YIJIEBOABI, )KUPHI, OENKI), MOHOMED,
a) 0a30BBIE IOTHYECKHUE CHCTBHS: noJmmep, CTPYKTYpHOE 3BEHO,
- CaMOCTOATENILHO (HOPMYIHPOBATh M | BBICOKOMOIEKYIISIPHBIC COEIMHEHUS,

aKTyalln3upOBaTh npobiiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

KpUCTAJUIMYECKas peII€TKa, TUIIBI XUMHUYECKHUX
peaKuHﬁ (0KI/ICJ'II/ITGHLHO-BOCCTaHOBI/ITeHLHLIG,

OK 01 - YCTaHABIMBATh  CYIIECTBEHHBIA | 9K30-M HHIOTEPMHUYECKHE, PEAKIHA HOHHOTO
NpU3HaK  WIA ~ OCHOBaHHA Ui | oOMeHa), pactBop, JJIEKTPOJIHTEI,
CpaBHEHUS, KJIacCU(pUKaUH U | HEIJIEKTPOIUTH, IEKTPOIUTHYECKAS
000011IeHHS; IMCCOIMALINS, OKHCINUTENb, BOCCTAHOBUTEND,
- ompemensATh LENH JeTeNbHOCTH, | CKOPOCTh XHMHYECKOH peaklHH, XHMHYEeCKOe

3a/aBaTh MapaMeTpbl M KPHUTEPHH HX

paBHOBECHE), TEOPHMH M 3aKOHBI (TEOpHA

JOCTIKEHHS; XMUMUYECKOT'0 CTPOCHHMS OPTraHMYECKHX BEILECTB
- BBUBIATH  3aKOHOMepHOCTH U | A.M. ByriepoBa, Teopusi 3JIEKTPOIATHISCKON
MPOTUBOPEYUSI B  pacCMaTpUBAEMbIX | AMCCOLMALMM, Nepuoguueckuii 3akon [.M.
SIBIICHUSIX; MeHnzeneeBa, 3aKOH COXpaHEHHS MaccChl),
- BHOCHTH KOPPEKTHUBHI B AEATEIBHOCTD, | 3aKOHOMEPHOCTH, CHMBOJIIMUECKHUN SA3BIK XUMUH,
OIICHNBATh COOTBETCTBHE DPE3YIbTATOB | (DAaKTOJIOTMYECKHE CBEICHHS O CBOMCTBAX,
LIeNSIM, OLIEHMBATh PHUCKH ITOCIEICTBUI | cocTase, TIOTY4eHNN n 6e3omacHOM

JCATCIIBHOCTH,
- Pa3BUBATb KPCATUBHOC MBIIIUICHUC IIPH
PEIICHU N JKU3HCHHBIX HpOﬁJ’IeM

HCIIOJIb30BAHUY BAXKHEHIITIX HECOPraHN4eCKUX U
OpPraHNv4CCKUX BCUICCTB B 6I>ITy u npaKTqucxoﬁ
JACATCIBbHOCTH YCIIOBCKA,

6) 0a3oBbIE HUCCIICO0BATCIIBCKUE - YMCTb BBIABJIATH XapaKTCPHBIC TMPHU3HAKUA U
HeﬁCTBHﬂZ B3aUMOCBA3b N3YUCHHBIX HOHﬂTHﬁ, MNPUMCHATH
- BJIaACTh HaBBIKaMH y‘IG6HO- COOTBCTCTBYOIUEC TMIOHATHUA TIIpA OIMMKMCAaHUUN

HCCIIEIOBATEIbCKOM UM NPOEKTHOU

CTPOCHUS U CBOIICTB HCOPraHN4CCKuXx U




JIeSTEILHOCTH, HAaBBIKAMU Pa3pelICHUsI
mpobiiem;

- BBIABJIATH NPUYUHHO-CIICICTBEHHbIE
CBSI3M U  aKTyaJM3UpOBaTh  3ajady,
BBIIBUTATh THUIIOTE3y €€ pelIeHus,
HaXOIUTh apryMEHTBI TUTS
JIOKa3aTeNbCTBA CBOUX YTBEPIKICHUM,
3aaBaTh apaMeTpbl ¥  KPUTEPHUHU
PpelIeHus;

- aHAJIM3MPOBATh IOJYYEHHBIE B XOE
pelieHus 3a7a9u PE3YIIbTATHI,
KPHUTHYECKH OLIEHMBATh HX
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
HU3MEHEHNE B HOBBIX YCIIOBUSIX;

- yME€Thb T[EPEHOCHTh 3HAHUS B
MO3HABATENILHYI0 M MPAKTHYECKYIO
001aCcTH KU3HEACITEILHOCTH;

- yMeThb HMHTEIPUPOBATh 3HAHUSA W3
pasHbIX MPEIMETHBIX 00J1acTel;

- BBIJIBUTaTh HOBBIE WIEH, MpeIJiaraTh
OpHFI/IHaJ'ILHLIe noaxoabl U pemeHI/m;

- CHOCOOHOCTh MX HCIIOIL30BAHHUS B
MMO3HaBaTEILHOM u COIMAIbHOM
NpaKTHKE

OpPraHUYECKUX BEIIECTB M UX MPEBpallCHUN;
BBISBJIATh B3aUMOCBSI3b XUMHUUECKUX 3HAHHUHU C
HNOHATHSIMM U TNPEACTaBICHUSMH  APYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- yMeTb  UCIONb30BaTh  HAaUMEHOBAHUS
XUMHYECKHX COEIMHEHMH MEeXIyHapOIHOIro
COI03a TEOPETUYECKOI U MPUKIaAHOW XUMHUU U
TpUBMAJbHBIE HA3BAHUS BA)KHEHIINX BEILECTB
(oTunen,  anerwieH, mMNepuH,  (eHO,
(opmanpaerny, yYKCyCHash KHCIIOTa, IJIMIHH,
yrapHeli Tra3, yIJIEKUCHBIM ra3, aMMHuak,
raimeHasl — W3BeCThb,  HETallleHas  W3BECTh,
MIUTHEBAS COJIAa M IPYTHX ), COCTABIISITH POPMYITBI
HEOPraHMYECKMX M OpPraHWYeCKHX BEIIECTB,
YpaBHEHHs XMMHUYECKHX PEAKIHH, OOBSCHATH
UX  CMBICN; TIOATBEPXKAATh  XapaKTEpHBIE
XUMHUYECKUe CBOWCTBA BEIIIECTB
COOTBETCTBYIOUIMMH  OKCIEPUMEHTaMH U
3aMMCAMH YPaBHEHUH XUMUYECKUX PeaKLuii;

- yMeTb YCTaHaBIMBaThb IPUHAIEKHOCThH
N3YYCHHBIX HCOPraHWMYCCKHUX W OpraHu4YC€CKHUX
BEIIIECTB K OMpEeNeNeHHbIM KilaccaM M TpymiaM
COCIMHEHUM, XapaKTepH30BaTh MX COCTaB H
Ba)XKHEHIIME CBOWMCTBA; ONPEACNSITh  BHJIbI
XUMHUYECKUX CBsi3el (KOBaJeHTHAs, WOHHAs,
MeTajIn4yeckasi, BOJIOPOJIHASA), THUIIBI
KPHCTaJINYECKUX peleToK BEIIIECTB;
KITacCU(PUIMPOBATh XUMHYECKUE PEAKIIUM;

- chopMupOBaTh NPEACTABICHHSA: O XUMUYECKOM
COCTaBJISIIOLLEH €CTECTBEHHOHAYYHON KapTHHBI
MHpa, pOIM XMMHHM B [O3HAaHUU SIBJIICHUH
Opuponsl, B (OPMHUPOBAHMH MBILUIEHHS |
KyIbTYphl JMYHOCTH, €€ (yHKIHMOHAIBHOM
IPaMOTHOCTH, HEOOXOIUMOM Uil pelIeHus
NpakTUYECKUX  337a4 M JKOJOTHYECKH
O0OCHOBaHHOTO  OTHOLIEHHA K  CBOEMY
3/10pOBBIO U TIPHUPOIHON CPELE;

- YMETh IPOBOIHUTH PACUETHl M0 XUMHUYECKUM
(dopmynam 1 ypaBHEHHSIM XUMHYECKUX PEaKIUi
C HCIOJb30BaHMEM (M3MYECKHX BEJIUYHH,
XapaKTepU3YIOIINX BEILlECTBA c
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0OBeMa
(HOpMaibHBIE YCIIOBHSA) Ta30B, KOJIHYECTBA
BEILIECTBA, HCTIONB30BaTh CHCTEMHBIC
XMUMUYECKHE 3HAHUS JUIS MPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIUsIX,
CBSI3aHHBIX C BEIIECTBAMH U X IPHMEHEHHEM

OK 02

B olnacTH LEHHOCTH HAYYHOIO
MO3HAHMSA:

- c(hopMHPOBAHHOCTb MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HaYKH u
00IIECTBEHHON MPAKTUKH, OCHOBAHHOI'O
Ha JHaJIore KyJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MecTa B
TIONHKYIBTYPHOM MHPE;

- COBCPIICHCTBOBAHHME S3BIKOBOH W
YUTATENbCKONW KYJIBTYphl KaK CPEAcTBa
B3aMMOJACHCTBUSL MEXIY JIOABMH U
TIO3HAHMS MHPa;

- OCO3HaHWE IIGHHOCTH HAyYHOU
JIeATENTbHOCTH, TOTOBHOCTB
OCYIIECTBIISITh TIPOEKTHYIO u

- yMeThb  IUIAHMPOBaThb U BBINOJHATH
XUMHYECKHH  DKCIIEPUMEHT  (IpeBpalieHus
OpPraHMYeCKHX BEIIECTB TPH HArpeBaHMWH,
MOJYYCHHUE STHJICHA M U3y4YCHHE €ro CBOICTB,
KAa4eCTBEHHbIC  PEaKIUH  Ha  aJbJCTH[IbI,
Kpaxmaj, YKCYCHYIO KHCIIOTY; JEHATypaIust
OENKOB MMpM HArpeBaHWHM, [BETHBIC PEAKIINU
0eTKOB; TTPOBOIUTH PEAKIIH HOHHOTO OOMEHa,
ONpEJeNATh  Cpeoy  BOJHBIX  PAacTBOPOB,
Ka4yecTBEHHBIE PEaKIINH Ha Cynb(at-, kKapOoHaT-
1 XJIOPUI-aHUOHBI, Ha KATHOH aMMOHHS; PeaTh
SKCICPUMCHTANBHBIE  33/ladll [0  TeMaMm
"Metamer" u "Hemerannsr'") B COOTBETCTBUH C
MpaBWJIaMH TEXHUKH  O€30MacHOCTH  IpH
o0paleHnn ¢ BeIecTBAMU W JIaOOpaTOPHBIM
000pyJIOBaHHEM;, TPEACTABIATh  PE3yIBTATHI




HCCIICAOBATCIILCKYIO JCATCIIBHOCTD
WHAWBUAYAJIbHO U B I'PYIIIIC;
Ogianenne YHHBEPCAJIBLHBIMHA
y'-lQﬁHbIMPI NMO3HABATCJIBHBIMHU
JNeHCTBUSIMU:

B) padora ¢ uHdopManueii:

- BJIAJICTh HaBbIKaMU NOJTY4CHU
I/IH(I)OpMaIII/II/I U3 HCTOYHUKOB Ppa3HbIX
THUIIOB, CAMOCTOATCIIbHO OCYHICCTBJIATH
MOWCK, aHajW3, CHUCTEMAaTH3aIlMI0 U

HUHTEPIIPETALIATIO I/IH(I) opMannu
Pa3IMYHBIX BUI0OB u (bOpM
OpeaACTaBJICHUA,

- co37aBaTh TEKCTHl B Da3JIMYHBIX
¢dopMaTax ¢ yd4eroM Ha3HA4YCHUS
uHGOpMAaLMM M UEJICBOW ayIUTOpHH,
BBIOHpast ONTUMAJIbHYIO bopmy
NIPE/ICTABIICHUS U BU3YaJIM3allnHy;

- OLICHUBATh JIOCTOBEPHOCTb,
JIETUTUMHOCTb uHpopmanmu, ee
COOTBETCTBHE IPABOBHIM M MOPAJIHHO-
STHYECKUM HOpMaM;

- UCIIONB30BaTh cpencraa
UH()OPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHH B
pelieHnu KOTHUTHUBHBIX,
KOMM yHHKATHUBHBIX u
OpraHM3aLOHHBIX 3a1aq c
cOoOJII0IEHNEM TpeGOoBaHMIt
SPrOHOMHKH, TEXHUKH OE€30IaCHOCTH,
TMTUEHBI, pecypcocoepexeHus,

IPAaBOBBIX M OTHYECKUX HOPM, HOPM
uH()OPMALIMOHHOH 6€30MaCHOCTH;
- BIAJCTh HABBIKAMH PACIIO3HABAHHS U

XUMHYECKOTO IKCIEpUMEHTa B (hopMme 3amucu
YpaBHCHHH COOTBETCTBYIOIIMX pEaKnuil W
(opMynHpOBAaTH BEIBOABI HAa OCHOBE 3THX
PE3yIABTATOB;

- yMeThb  aHaNM3UPOBATh  XUMHUYCCKYIO
HHPOPMALIMIO, TOTYJ4aeMyH M3  Pa3HbBIX
HCTOYHUKOB (CPEICTB MacCOBOW MH(OpMAIu,
cetb MIHTEpHET U pyTHE);

- BJIAJICTh OCHOBHBIMH METOJAMH HAyJHOT'O
MO3HAHUS BEHICCTB W XUMHUYCCKHUX SIBIICHHA
(HaOmroneHWe,  M3MEPECHUE,  IKCIICPUMEHT,
MOJICITUPOBAHHUE);

- YMETh POBOAUTH PACUYCTHI [0 XUMUICCKUM
dhopMyIaM B ypaBHEHHUSIM XUMHUECKHX
PEaKIMii C UCIOTb30BaHUEM (DU3HUYCCKHUX
BEJIMYHH, XapaKTePHU3YIOIINX BEIICCTBA C
KOJIMYECTBECHHOM CTOPOHBI: MacChl, 00beMa
(HOpMaJIbHBIC YCIIOBHUS) ra30B, KOJUYECTBA
BEIIIECTBA; MCIIOIB30BATh CHCTCMHBIC
XMUMHYCCKUC 3HAHUS JUTS IPUHATHS PEIICHUH B
KOHKPETHBIX KU3HCHHBIX CI/ITyaHI/ISIX,
CBA3aHHBIX C BEIIECTBAMU U UX MIPUMECHCHUEM

OK 04

3aIUTHI undopmanuu,

rH(pOpMAaIIMOHHO 0e30MMacHOCTH

JIMYHOCTH;

- TOTOBHOCTh K  CaMOpPAa3BHUTHIO, | - yMETh IUIAHHPOBATh U BHIOIHATH
CaMOCTOSTEILHOCTH U | XHUMHYECKHH SKCIEPUMEHT (TIpeBpaIleHIs
CaMOOIIPEICIICHHUIO; OpraHUYECKHX BELICCTB [IPH HArPEBAaHUH,
-OBJIaICHUE HABBIKAMU y4eOHO- | MOMyYeHHEe ITHIICHA U U3YYCHHE €ro CBOMCTB,

HCCIIEIOBATENIbCKOM,  NPOEKTHOW U
COIIMAIbHOM JIESITENBHOCTH;
OsiageHue YHHBepCcAJIbHBIMH
KOMMYHMKATHBHBIMH JIefiCTBUSIMH:
0) coBMecTHas AesiTeJIbHOCTD:

- TIOHUMATh u HCTIONB30BaTh
NIPEUMYIIECTBA KOMaHIHOU u
WMHIMBHUIYaJIbHOIN paOoTHI;

- TpUHWUMATh LETH  COBMECTHOH
JEATENbHOCTH,  OpPTaHW30BBIBATH U
KOOpJWHUPOBAaTh JEHUCTBHSA 10 €€
JOCTH)KEHHIO: COCTaBIIATh TUTaH
JIECTBUM, pacnpeAensaTh pOiv C y4ETOM
MHEHUH YJaCTHHKOB 00CyXaaTh
pe3ynbTaThl COBMECTHOI palboTHI;

- KOOPAWHUPOBATH U BBITIOIHATH paboTy
B YCIOBHUSIX PEATBHOI0, BUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aMMO/CHCTBUS;

- OCYILECTBIIAT MTO3UTUBHOE
CTpaTErM4ecKoe MIOBEJICHHE B
pa3IU4YHBIX  CUTyalUsiX, IPOSBIATH

Ka4eCTBEHHbIC PEAKIMU Ha allbJICTU/IbI,
Kpaxmal, yKCYCHYIO KHCIIOTY; JeHATypalus
0EJIKOB TIpH HATPEBaHKH, IBETHBIC PEAKIIUH
0ETKOB; MPOBOIUTH PEAKIIMA HOHHOT'O OOMEHA,
OIPEIeNATh CPEly BOJAHBIX PACTBOPOB,
Ka4eCTBEHHBIC PEaKIMU Ha CYyab(ar-,
KapOOHAT- U XJIOPU/I-AHUOHBI, HA KATHOH
aMMOHHUSI; pelliaTh KCIEPUMEHTANILHBIC 3a/1a41
o temaM "Metamel" 1 "Hemeramnsr") B
COOTBETCTBHH C MPABUIIAMH TEXHUKU
0e30macHOCTH TIPH OOpAIICHIH C BEIIECTBAMHA
1 J1a0OpaTOPHBEIM 000pPYIOBAHUEM;
MPE/ICTABISTH PE3YIbTaThl XUMHUYECKOTO
JKCIepUMeHTa B (Jopme 3amucy ypaBHEHU I
COOTBETCTBYIOIIUX peakiuii u HOpMyIHpPOBaTH
BBIBOJIBI HA OCHOBE THX PE3YJIbTATOB




TBOPYECTBO H BOOOpa)keHHWE, OBITH
WHHUIMATUBHBIM

Osagenue YHHBEPCATBLHBIMH
PeryJIATHBHBIMH AeiCTBUSIMMT:

) NPUHATHE Ce0s1 M APYTUX JII0Ie:

- TPUHEMATh MOTHBBEI ¥ apTyMEHTHI
JIPYTUX nojien npu aHause
Pe3yIBTaTOB NEATCIBLHOCTH;

- TpU3HABaTh CBOE MPaBO U MPaBO
JPYTUX JIFOJICH Ha OIHOKY,

- pa3BUBaTh CIIOCOOHOCTh IIOHMMATh
MU € TIO3HITUH JPYTOro YETIOBEKa;

B 001acTH YK0JI0TrHYECKOr0

BOCIUTAHUS:
- c(hOpPMHUPOBAHHOCTD IKOJOTHIECKOI
KYJBTYpHI, MMOHUMAHHE BITHSTHUSI

COLMAJIBHO-?KOHOMUYECKHX IPOLECCOB
Ha COCTOSTHUE PUPOTHON U COITUAIBHOM
cpenpl, OCO3HAaHUE rJ100aJIbHOTO
XapakTepa 3KOJIIOTHYEeCKUX podJIeM;

- IUIAaHHPOBaHME M OCYIIECTBICHUE
JIEUCTBUI B OKpYXKarollel cpeae Ha
OCHOBE 3HaHUs LEJIEeH YCTOWYUBOrO

- c(hOopMHUPOBATH MPEIICTABICHUS: O XUMUUECKOH
COCTABIISIIONICH €CTECTBEHHOHAYYHOH KapTHHBI
MHpa, PO XHMHH B TIO3HAHWUM SIBJICHUH
OpUpoAbl, B (OPMHUPOBAHMM MBILUICHUS U
KyJAbTYpbl JIMYHOCTH, €€ (YHKINOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMON MJIs pelICHUsS
HOPaKTHYECKUX  33ad M OKOJIOTHYECKH
O0OCHOBaHHOTO ~ OTHOLIEHHS K  CBOEMY

OK 07 Pa3BUTHUS YEJIOBEUECTBA; 37I0POBBIO U MIPUPOJIHOM cperie;
aKTUBHOE HEIPUATHE JecTBul, | - yMeTh cOOIONaTh MpaBUila SKOIOTHIECKU
NPHHOCSIINX BPeX OKpYKalolel cpese; | LeaecooOpa3sHoro MoBeeHUs B OBITY U
- yMeHHe MPOrHO3UPOBATh | TPYIOBOM AEATEIBHOCTH B LIEISIX COXPAHEHUS
HeOIaronpusTHeIC 9KOJIOTUUECKUE | CBOETO 3/I0POBbsI M OKPYXAOLIEH MPUPOIHON
HOCIIEICTBUSA HpEeANPUHIMAEMbIX | CpElbl; YUUTHIBATh OMACHOCTh BO3JCHCTBUS Ha
JEeHUCTBUH, NIPEAOTBPALIATE HX; JKMBbIE OPTaHU3MBI OIPE/ICNICHHBIX BEIIECTB,
- pacliupeHHe OIbITa JESATEIbHOCTH | MOHMMAas CMbICH MOKa3aTeNs MpeiebHOI
JKOJIOTMYECKOM HANpPaBJIEHHOCTH; JIOITYCTUMOW KOHLEHTPaLUU
- OBJIaJiCHHE HaBBIKAMH y4eOHO-
HCCIIE0BATENbCKOM, IIPOCKTHON U
COIMAJIbHOM JIESITENbHOCTH;
- [pUHMMATh LEJId  COBMECTHOM
JEATENBHOCTH,  OpPTaHU30BBIBATH U
KOOP/IMHUPOBATL  ICHCTBHS 1O €€ | . cHOPMHPOBAHHOCTH ~ YMEHHS  JaBaTh
AOCTIOKCHUIO: COCTaBJIATR IUIaH | goym4ecTBEHHbIE OLIGHKH M IPOBOJUTH PACUEThI
ACUCTBUH, PACTIDENCIIATE POIIH € YHETOM | 1o xpMu4ecKuM (HOpMyIaM U yPaBHEHHSM;
ILK.1.1 MHEHHH YYaCTHHUKOB 00CYKIaTh

pe3yNbTaThl COBMECTHOI palboTHI;

- KOOPAWHHUPOBATH U BBIIOIHATE padoTy
B YCJIOBHSIX PEAIBHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOACHCTBUS;




2 CTPYKTYPA M COJAEP)KAHUE YYEFHOM JUCHUILINHBI

2.1.  O0BbeM TUCHUITHHBI H BH/IBI Y4eOHOI padoThI

Bun y4eOHoii padoThI

O0BeM B yacax

6 m. 4. 00vem

obpazoeamenvHoll
oesamenvHoOCHmU 6
dopme
npaKmu4ecKou
no020moeKu
O0BeM 00pa3oBaTeIbHON NMPOrPaMMBbl JHCIHMILTHHBI 72 -
B T.4.
OcHOBHOE cofep:kaHue 70 -
BT. U.:
TeopeTHYecKoe 00yUeHue 34 -
NpPaKTUYECKUE 3aHATUSA 10 -
71a00paTOPHBIC 3aHATHS 6 -
IIpodeccnonaIbHO-OPHEHTUPOBAHHOE colepskaHue (codepKaHe 20 -
MPHKJIAIHOT0 MOXYJIs)
BT. 4.:
TeopeTHyeckoe 00ydueHue 0 -
MPaKTHYECKUE 3aHATHS 20 -
WHIUBHIYaIbHBIN IPOEKT (Ia/HeT) HET -
IIpome:xyTouHasi aTTecTanus (3a4eT) 2 -




2.2 TeMaTHYeCKHH IJIaH H coaecpikaHue TUCHUINJIUHDbI

HaumeHoBaHue pa3jeioB Coaep:xxanne y4e0HOro MaTepuana (0CHOBHOe H MpoeccHOHATBHO-OPHEHTHPOBAHHOE), Oo0bem | PDopmupyembie
" TeM JIa0opaTopHbIe U MPaKTHYeCKHe 3aHSITHS, IPUKJIATHOH MOIYJIb 4acoB KOMIIeTeHIIN U
1 2 3 4
OcHoBHOe coiepraHue 70
Pa3jaen 1. OcHOBBI CTPOEHMS BellleCTBA 6
Tema 1.1. CTpoenne OcHoBHOe cofiep:kaHHe 3 OK 01
aTOMOB XMMHMYECKHX
TeopeTnueckoe 00yueHue 1
3JIeMEeHTOB M MpUpoaa
XHMHYECKOil CBSI3M CoBpeMeHHast MOZieTb CTpoeHUsl aToMa. CUMBOJIMYECKUH A3bIK XUMUU. XUMUYECKUN JIEMEHT. 1
DnexTpoHHas KoHurypaims aroma. Kiaccupukanusi XUMHYECKUX 3JIEMEHTOB (S-, p-, d-
31eMeHTHl). BaneHTHBIE 371eKTpoHbI. BaneHTHOCTh. DneKTpoHHas MPUpPoa XUMUYECKOH CBSI3H.
DIEKTPOOTPHUIIATENHHOCTh. BUBI XUMIUYIECKOH CBSI3U (KOBAJICHTHAS, MOHHAS, METAJUTHIECKas,
BOJIOPOMIHASI) U CITOCOOBI ee 00pa30BaHUS
IIpakTH4Yeckne 3aHATHSA 2
IIpakTHyeckasn padora. Pemenue 3aaanii Ha UCIIONF30BAHNUE XUMUYECKON CHMBOJIMNKH U 1
Ha3BaHUM COENUHEHUH 110 HOMEHKIIATYPE MEKAYHAPOJHOTO COI03a TEOPETUUECKON U NMPUKIIAIHON
XMMHUH U TPUBUAJIBHBIX Ha3BAaHUH JUIsS COCTABJICHUS XUMHUUECKUX (OPMYJI IByXaTOMHBIX
COCIMHEHNH (OKCHUIOB, CYIb(QHIO0B, THAPHIOB U T.II.) U IPYIHX HEOPTaHMUECKUX COCTMHCHNI
OTZENbHBIX KJIACCOB.
IIpakTHyeckas padora. [IpakTHueckue 3aaHusI HA YCTAHOBJICHHUE CBS3U MEXIY CTPOCHUEM 1
aTOMOB XUMHYECKHX 3JIEMEHTOB U NEPUOANIECKUM U3MEHEHHEM CBOMCTB XMMHUYECKUX JIEMEHTOB
U UX COCIVUHEHUN B COOTBETCTBUU C MOJIOKEHNEM [1epnoaniecKkol CHCTEMBI.
Tema 1.2. OcHOBHOe coaep:KaHue 3 OK 01
Ilepnoanyeckuii 3aK0H U OK 02
Ta6auma IIpakTH4yeckne 3aHATHSA 1
IIpakTnueckas padora. Ilepuonnueckas cucreMa xumuueckux 3nemenToB [I.1. Menneneesa. 1

J.HA. MenaeneeBa

Ouznueckuit cMpici [lepuoanueckoro 3akona J1.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XMMHYECKHIX AIIEMEHTOB, 00Pa3yeMBbIX HMH ITPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU
C TIOJIOXKEHWEM XUMHUYECKOro 3neMenTa B [lepuonnyeckoii cucreme. MuUpoBO33peHIECKOE U
HayuHoe 3HaueHue [lepuoanueckoro 3akona .M. Menneneesa. [Ipornosst .M. Menneneena.




OTKpI)ITI/Ie HOBBIX XUMHWYCCKUX 3JICMCHTOB.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COACP/KAHUE

IMpakTnyeckas padora. PenieHue mpakTHKe-OpUEHTUPOBAHHBIX TCOPETUUESCKUX 3aIaHUM Ha
XapaKTepHU3aIMI0 XUMUYECKUX 3JIEMEHTOB «MeTauinyeckue/ HEMETaJUTMYECKIE CBOMCTBRA,
3JIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM CTPOECHUEM
1 MOJIOKEHUEM B IMIEPUOANUECKON CUCTEME XUMUUYECKUX 3iieMeHToB [I.1. MenneneeBa»

Pazjaen 2. XumMnuyeckne peakumnu

Tema 2.1. Tunsl
XUMHUYECKHX peakmuii

OcHoBHOe coaepkaHue

TeopeaneCKoe oﬁyqe}me

Krnaccuukanms 1 THIIBI XAMUYECKAX PEaKIUi ¢ y4acTHEM HEOPTaHHMYECKUX BEIIECTB.
CocraBneHne ypaBHEHUH peaKIuii COSAMHEHUS, PA3IOKECHUSI, 3aMEIIeHUs, 0OMEHa, B T.4. PEaKIUi
TOpPEHUS, OKUCIICHUS- BOCCTAHOBJICHUS.

ypaBHeHI/ISI OKHUCJICHUSI-BOCCTAHOBJICHUA. CTCHCHL OKHUCJICHUA. OKI/ICHI/ITGHB 1 BOCCTAHOBUTCIIb.
COCTaBHeHI/Ie " YpaBHHUBaHHUEC OKUCIIUTEIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ METOAO0M
371eKTpOHHOro Oananca. OKUCINTEbHO-BOCCTAHOBUTEIILHBIC PEAKIIMK B IPUPO/IEL,
MIPOU3BOJACTBEHHEBIX ITPOLECCAX U KUBHEACATCIIbHOCTH OPTraHN3MOB

HpaKanecmle 3aHATUA

IIpakTuyeckas padora. KonnuecTBeHHbIe OTHOIIEHUS B XUMUH. OCHOBHBIE KOTUYECTBEHHBIC
3aKOHBI B XUMHH U PACUYETHI 110 YPaBHEHUAM XUMHUYECKUX PEaKIIHH.

IIpakTyeckasi padora. MoJb Kak eAMHUIIA KOJTHYECTBA BemecTBa. MosipHas Macca. 3aKOHBI
COXPaHEHHS MAacCChl M DHEPTUH. 3aKOoH ABoraapo. MospHEIi 00beM ra3oB. OTHOCHUTEIbHAS
IJIOTHOCTH Ta30B. PacdeTsl o ypaBHEHHSIM XUMHYECKUX PEAKIUi C NCIOIh30BAHIEM MACCHI,
o0beMa (HOpMallbHBIE YCIIOBHA) Ta30B, KOJMYECTBA BEIIECTBA

OK 01

Tema 2.2.
J1eKTPOJIUTHYECKA 51
AUCCOUMALMS U NOHHbII
o0MeH

OcHoBHOe cojiepxanue

Teopernueckoe o0yuenue

Teopust ANEKTPONIUTHYECKON Auccouanuu. IoHbI. DJIEKTPONNUTHI, HEANEKTPOIUThL. Peaknuu
noHHOro ooMeHa. CocraBieHHE PeaKLUii HOHHOTO OOMEHA IyTEM COCTABJICHUS UX MOJIHBIX U
COKpAILEHHBIX HOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peakunu. 3alaHus Ha COCTABIICHHUE
HMOHHBIX peaKkuuit

JlabopaTopHble 3aHATUSA

OK 01
OK 04




JlaGopaTopHasi paboTa "TUIBl XUMUYECKUX peaKInn".
UccnenoBanne THIOB (110 COCTaBY M KOJIMYECTBY UCXOAHBIX M 00Pa3yIOIINXCS BEIECTB) U
MIPU3HAKOB XUMHUECKUX PEAKIIUM.

JlaGopaTopuas pa6ora " [IpoBeneHue peakiuii HOHHOT0 0OMEHa, OIPENCICHUE CPE/IbI BOIHBIX
pacTBOpOB. 3aJaHKs Ha COCTABJICHUE NOHHBIX PEaKITUil

KonTpoabhas padora 1

CTpOCHI/IC BCIICCTBAa U XUMUYCCKUEC PCAKIIUU

Paznen 3. CTpoeHue u cBOiicTBa HEOPraHMYECKUX BellleCTB

14

Tema 3.1.
Kaaccnpuxanus,
HOMEHKJIATYpa U
CTpoeHHe
HEOPraHNYecKUX BellecTB

OcHoBHoOe coaepkaHue

TeopeaneCKoe oﬁyqe}me

[peamer neopranuveckoi xumun. Knaccuduraius HeopraHHueckuX BemiecTs. [IpocTeie n
clokHbIe BeriecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCHIBI, TUAPOKCHIBI, KHCIOTHI,
conn). B3anMocCBsI3p HEOPraHWYECKHX BEIIECTB. ATPEraTHbIe COCTOSTHHSI BEIIECTBA.
Kpucranniueckue n amopdHbIe BeniecTBa. TUTIBI KPUCTAIUTUYECKHX PEIIETOK (aTOMHas,
MOJIEKYJISIpHASI, MOHHAsSI, METAITHYECKast). 3aBUCUMOCTD (DM3UYECKHMX CBOIMCTB BEIIECTBA OT THIIA
KPUCTAJTMYECKON PEIIeTKH. 3aBUCHUMOCTh XMMHYECKOW aKTHBHOCTH BEIIECTB OT BUIA
XMMUYECKON CBSI3U M TUINA KPUCTAJUIMYECKON perieTku. IIpuunHbsl MHOrooOpas3us BElecTB

HpaKanecmle 3aHATUHHA

IpakTuyeckas pa6ora. HoMeHKIaTypa HEOPraHUIECKUX BEIECTB: HA3BAaHKUE BENECTBA UCX OIS
U3 WX XUMHUYECKON ()OPMYJIBI HITH COCTaBJICHHE XUMUIECKOH (POPMYIIBI UCXOSI U3 HA3BaHMSI
Bemiecta 1o MexayraponHon (MIOITAK) unu TpuBHanbHOi HOMEHKIATYpE.

IIpakTHyeckas padota Pemenne npakTHUECKUX 3aJaHHH 1O KIIACCH(UKAINH, HOMEHKIATYpe
XMUMHYECKUM (POpMysIaM HEOPraHUYECKUX BEIIECTB Pa3InYHbIX KJIACCOB (yrapHBbIH ras,
YIJIEKUCHBIA ra3, aMMHaK, TalieHast H3BECTb, HeTallleHas U3BECThb, IUTHEBAsI COAA M APYTUX):
Ha3bIBaTh M COCTABIIATH (POPMYJIBI XMMHUUECKHUX BEIECTB, ONPEAEIATh IPUHAUISKHOCTD K KJIaccy.
Ucrounnkn xuMudeckoit mHPpOpManny (CpencTB MaccoBoi nHpopMaImu, cetb HTepHEeT u
npyrue). [lonck nHPOpMany 0 Ha3BaHUAM, HISHTH(DUKATOPAM, CTPYKTYPHBIM (popMynam

OK 01
OK 02

[IK1.1

Tema 3.2. ®u3uko-
XHMMHYeCKHe CBOICTBA
HEOPTraHMYeCKHX BelleCTB

OcHoBHOe coaepxxkaHue

Teopernueckoe 00yyeHue

OK 1
OK 2




MeTtamibl. O6HII/IG (1)I/I3I/I‘leCKI/IG M XUMUYECKHE CBOMCTBA MeTaioB. CIIOCOORI MOJIy4YCHUA.
3HaYeHNE METAJJIOB ¥ HEMETAJIJIOB B OpuUpoaALC U KUSHCACATCILHOCTHU YCJIIOBEKAa U OPraHUu3MOB.
KOppO3I/I$I MCTaJIJIOB: BUJBI KOPPO3UH, CITOCOOBI 3aIUThI METAJUIOB OT KOPPO3HUU

Hemeramnsr. O6mue pusznveckre 1 XMMUYECKHE CBOMCTBA HEMETAJUIOB. THNUYHEIE CBOMCTBA
HemertayuioB V- VII rpynn. Knaccudukanyst 1 HoMeHKIaTypa COeJMHEHHH HEMETaJUIOB.
KpyroBopoTsl OMOTeHHBIX 3JIEMEHTOB B IIPUPOC

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB (OKCHIOB, THAPOKCUIIOB,
KHCIIOT, COJICH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX
COEMHEHUM, BBICIIUX OKCHUJIOB M TUAPOKCHUIO0B

IIpakTHyeckas padora.

IIpakTnyeckas padora. CocraBiieHHe YpaBHEHUH XUMHUYECKUX PEaKIUil C yUaCTHEM MPOCTHIX U
CJIO’KHBIX HEOPTaHUYECKUX BEIIECTB: METAJNIOB M HEMETAIIJIOB; OKCHIOB METAJJIOB, HEMETAIUIOB U
aM(pOTEPHBIX AIIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHHU M aM(pOTEPHBIX THJIPOKCHIOB;
HEOPraHWYECKUX COJIEH, XapaKTEpU3YIOIINX UX CBOKCTBA.

HpO(l)eCCHOHa.]'II)HO-OpHeHTl/IPOBaHHOG coaepkaHue

[IK1.1

IIpakTHyeckas padota Penenne npakTuka-opueHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHHI Ha
CBOICTBA, COCTaB, IOJIy4YeHHE U OE30I1aCHOE HCII0Ib30BAHNE BaKHENUIIINX HEOPraHUYECKUX
BEIECTB B OBITY U MPAKTHYECKON AEATEIBHOCTH YeTOBEKa

Tema 3.3.
Nnentnduxanus
HEOpPraHMYecKHuX BellecTB

OcHoBHOe coepkaHue

JlaGopaTopHble 3aHATHS

N

JladopaTtopHas padoTa «meHTHOHUKAINS HEOPTAHUICCKUX BEIIECTBY.
Perrenne sxcriepuMeHTaIBHBIX 33124 [0 XMMHUYECKHM CBOWCTBAM METAJNIOB U HEMETAJIIOB, IO
pacro3HaBaHUIO U TIOTYYCHUIO COCIMHEHUIH METaJNIOB U HEMETAJIIIOB.

OK 01
OK 02
OK 04

JlabopaTtopHas padoTa neHTHdUKanmsa HEOPraHMIECKUX BEIIECTB C UCIOIB30BAHIEM HX
(PUBUKO-XUMHUYECKHUX CBOICTB, XapaKTEPHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHbIC peakiny Ha
cynbhar-, KapOOHAT- U XJIOPHI-AHUOHBI, Ha KATHOH aMMOHUS

IIpodeccnoHaNbHO-OPHEHTUPOBAHHOE COAEPKAHME

IIpakTHuyeckas padora [[pakTHKO-OpUEHTHPOBAHHBIE 33JaHUS O POJIM HEOPraHUYECKOU XUMHU B
CO3JaHMH HOBBIX MaTEpPHAaJIOB (B Pa3JIMUHBIX OTPACIISIX IPOMBILIIEHHOCTH ), HOBBIX HCTOYHHUKOB
9HEPruu (aNbTEepHATHBHBIE HCTOYHUKH YHEPTHH) B PEILICHUH POOJIEM SKOJIOIHYECKOM,
JHEPreTHYecKoil 0€30MacHOCTH.




KonTpoabnas padora 2

CBolicTBa HCOPraHMYCCKHX BCILICCTB

Paznen 4. CTpoenne 1 cBOHiCTBA OPraHNYeCKNX BelleCTB 24
Tema 4.1. OcHoBHoOe cojiep:KaHue 4 OK 01
Kanaccupuxanmus,
cTpoenue n TeopeTnuyeckoe 00yueHue 1 K11
HoMenKaatypa ITosiBneHue U pa3BUTHE OPraHUYECKON XMMHU Kak HayKku. [Ipenmer opranndeckoi xumuu. Mecro u 1
OpPraHHMYECKHUX BEIIECTD 3HAa4YCHHUC OpI‘aHH‘ICCKOﬁ XUMHU B CUCTEMEC €CTCCTBCHHBIX HAYK.

XUMHUYECKOe CTPOEHHE KaK MOPSI0K COSMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX BAJIEHTHOCTH.

OCHOBHBI€E MTOJIOKEHUS TEOPHUN XMMUYECKOT'O CTPOCHHUSI OPIraHNYECKUX COeAMHEHNH A.M.

BbytnepoBa. YriepoaHsIiil cKelleT OpraHuIecKoi MOJIEKYJIbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT

XUMHYECKOT0 CTPOEHHSI MOJeKyJl. I3oMepust 1 n3oMephl.

[Monstue o pyHKIMOHATBHOMN Tpyme. Pagukan. [TpuHIUIBL KiIaccU(pUKAIMY OpPraHHYSCKIX

COCIMHEHUI.

MC)KIIYHapOIIHaH HOMCHKJIaTypa U IPpUHIUIIBI HOMCHKJIATYPBI OPTaHHYECKUX COG)II/IHCHI/II\/II.

[Tousitue 06

A30TCOJIEPIKAIINX COCAMHEHUMX, OMOIOTHYECKH aKTHBHBIX BElIecTBaxX (yrieBoax, JKupax, 0emkax

U J1Ip.),

BBICOKOMOJIEKYJISIPHBIX COETUHEHHSIX (MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO)

IIpakTH4YecKkue 3aHATHSA 3

IIpakTyeckas: padora. HomenkiaTypa opraHHIecKuX COEJIMHEHUN OTJENbHBIX KIAaCCOB 1

(HachIlIeHHBIC, HEHACBIIIIEHHBIE W apOMAaTHYECKHE YTIIeBOAOPOIbI, CIIUPTHI, ()EHOIBI, aJbICTHIIBI,

KETOHBI, KapOOHOBBIC KUCIIOTHI H JIp.)

IIpakTuuyeckas padora. CocraBieHre MOTHBIX M COKPAIEHHBIX CTPYKTYPHBIX (POpMyIT 1

OpPTaHWYECKHX BEIIECTB OTAEIBHBIX KIIACCOB, HCITONB3YS MX HA3BAHUS 110 CHCTEMATHIECKON 1

TPUBHAIFHONW HOMEHKJIATYpe (3THJIEH, alleTUJIeH, TIUIepHH, (peHomn, GopMalbaerua, yKCycHas

KHCJIOTa, TIHIIH).

IIpakTuyeckas padora. Pacdyers! mpocTeiiimeil GopMyitbl OpraHUuIecKOi MOJIEKYIBI, HCXOIS U3 1

3JIEMEHTHOro cocTtaBa (B %)
Tema 4.2. OcHoBHOEe cojiep:kaHne 16 OK 01
CaoiicTBa OK 02
OpranudecKux Teopernueckoe o0yueHue 6 OK 04




coeTuHeHUu

OU3HKO-XMMHYECKHE CBOMCTBA OPTaHMYECKUX COCAMHEHHN OTACIBHBIX KI1accoB (0COOEHHOCTH
KJaccu(uKaly 1 HOMEHKIJIATYPbl BHYTPH KJlacca; TOMOJIOTHYECKHH psit ¥ o0mmas ¢popmyna;
nzoMepust; GPU3NIECKHe CBOUCTBA; XUMUYECKUE CBOWCTBA; CIIOCOOBI MOITYUCHHS):

- IpeZieIbHBIC YTIIEBOIOPOIbI (aJIKaHbI U IIUKIIOaIKaHbl). [ 'opeHre Merana Kak OIWH U3 OCHOBHBIX
HCTOYHUKOB TeIJIa B MPOMBIIUICHHOCTH U ObITy. CBOWCTBA IPUPOAHBIX YTIEBOJOPOAOB,
HaxoX/IeHHE B IPUPOJIE U IPUMEHEHHUE AJTKAHOB;

- HeTmpeeNnbHbIe (aJIKeHbI, AIKUHBI M alTKaJUeHbl) U apoMaTH4ecKue yrieBoaopoasl. ['openue
aleTUIeHa

KaK UCTOUYHUK BBICOKOTEMIIEPATYPHOTO MJIAMEHHU I CBAPKU U PE3KH METAJIIOB

- KHCJIOPOJICOACPIKAIHE COSTMHEHUS (CITUPTHI M (DEHOIIBI, KAPOOHOBBIE KUCIIOTHI U 3(HUPHI,
aJbJAEruabl U

KETOHBI, )KUPBI, yriieBobl ). [IpakTudeckoe MpruMeHeHre STUIICHTIIMKOIIS, TIUIeprHa, GeHona.
[Mpumenenue hopmanbaerua, aneranbIeruia, YKCYCHOM KHCIOThl. Mbljla KaK COJY BBICIINX
KapOOHOBBIX KHCIIOT.

Motonue cBolicTBa Mblia

- a30TCOEpIKAITIE COSTMHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OeTkr ). BEICOKOMOTIEKYIIsIpHEIS
COCIUHCHUS

(cuHTEeTHYCCKHE U OMOJIOTHYECKU-aKTHBHEIC). MOHOMED, ITOJIMMED, CTPYKTYPHOE 3BEHO.
ITonumepuzanus

JTHJIEHA KaK OCHOBHOE HAIpaBJIeHNE ero NCIOIb30BaHu. | eHeTrnueckas CBA3b MEXIY KilaccaMu
OpraHUYeCKUX COCTUHEHUHN

IIpakTyeckune 3aHATUSA

IpakTuyeckas padora. CBoWCTBA OPraHUYECKUX COSANHEHUH OTAEIBHBIX KIIACCOB (TPUBUANIBHAS
U MEXTyHapOaHAs HOMEHKIIATYpa, XUMUYECKHE CBOWCTBA, CITOCOOBI MONYUSHHS): IPe/IebHbIC
(ayKaHBI ¥ ITUKITOAJIKAHB), HETIPEAeIbHbIE (aJTKEHbI, JIKWHBI U aTKaANCHBI) B apOMAaTHICCKHEC
YIIIEBOOPOIBI, CIIUPTHI HPEHONBI, KAPOOHOBBIE KUCIOTHI U 3(QUPHI, ATbJCTH]IbI U KETOHBI, aMHHBI U
AMHHOKHCIIOTBI, BRICOKOMOIICKYJISIPHBIC COSTUHECHUS. 3alaHus Ha COCTABIICHHUE YPaBHCHHUN
XUMHAYECKUX PEAKIUil ¢ yJacTHEM OpPraHUYECKUX BEIISCTB HA OCHOBAHMH UX COCTABA M CTPOCHMUSI

IIpakTnuyeckas padora. PacueTHble 3a1a4u IO YPaBHEHUSAM PEAKIUI C Y4aCTHEM OpPraHUYECKUX
BEILIECTB.

JlabopaTtopHas padora

[IK1.1




JlaGopaTopnasi padora "[IpeBparieHuss opraHM4eCKHUX BELIECTB IPU HarpeBaHuu'.
«[lonydenue 3TuIeHa U U3yYEHHUE €r0 CBONCTBY.

JlaGopaTopHas pabora «MoenupoBaHre MOIEKYI U XUMHUYECKUX NTPEBPALICHUN Ha IpUMepe
3TaHa, TUIEHA, alleTUJIEHA U JpH.

HpO(l)eCCHOHaJILHO-OpHeHTHPOBaHHOC coaepkaHue

IMpakTnyeckas padora. Pemienue mpakTHKa-OpHEHTUPOBAHHBIX TCOPETUUECCKIX 3aIaHUI Ha
CBOICTBA OPTraHUYECKUX COCAUHEHUM OTAEThHBIX KilaccoB COCTaBICHUE CXEM peakITuil (B TOM
YUCJIE M0 MPEUIOKCHHBIM IIETTOYKaM IIPEBPAICHUH ), XapaKTepU3yIOINX XUMHYECKUE CBONCTBA
OPraHUYECKUX COCAMHEHUHN OTICIBHBIX KIIACCOB, CIIOCOOBI X TOJIYYCHHUS U Ha3BaHUE
OpPraHUYECKUX COENMHEHUN 110 TPUBUAJIIBHON MM MEXIYHAPOIHOM CUCTEMAaTHYECKON
HOMEHKJIaType.

Tema 4.3.
Nnentnduxanus
Opranuyeckux BelecTs,
UX 3HAYEHHE U
npuMeHeHue B OLITOBOM M
NPOM3BOACTBECHHOM
JAeITeJIbHOCTH YeJI0BeKa

OcHoBHOe coaepkaHue

TeopeaneCKoe oﬁyqe}me

buooprannueckue coequHennd. [Ipumenenne n 6uonornyeckas poib yrieBonoB. OKUCIeHHe
YTJIEBOJIOB
- ICTOYHUK YHEPTHUH KHUBBIX OpraHn3mMoB. O6macT mpuMeHeHnst aMUHOKHCTIOT. [IpeBpamenns

OciKoB muIM B opranu3Mme. buonornveckue GyHknun 6enkoB. bronorndeckue GyHKINU )KUPOB.

Ponp oprarmdeckoi XMMIH B pEIICHAH POOJIEM THIIEBO 0e30macHOCTH. Pollb opraHndeckou
XUMHH B PEIICHUH MTPOOIIEM HEPTeTHUECKOH 0€30IMacHOCTH, B Pa3BUTHH MEAUIIUHBI, CO3aHUHT
HOBBIX MaTE€PHAaJIOB, HOBBIX HCTOYHHKOB SHEPTHH (TbTEPHATUBHBIE NCTOYHUKH SHEPTHH ).

OmacHOCTE BO3IEHCTBUSA Ha KWUBBIC OPTaHU3MBI OPTaHUICCKIX BEIIECTB OTAEIBHBIX
KJIacCOB (YTTIEBOIOPO/IBI, CIIUPTHI, (DEHOIIBI, XJIOPOPTAHNICCKHIE MIPOU3BOIHEIE,
aJIbIET /1B U Jp.), CMBICH TTOKAa3aTels MPEebHO TOMYCTUMOM KOHIIEHTPAITUI

IIpakTHyeckast padora

[IpakTudeckas padora: "UneHTnduxanmst opraHMuecKuX COSIMHEHNH OTAENbHBIX KITacCcOB"
Wnentuduxanus opraHndecKuX COeAMHEHNH OTAENBHBIX KJIACCOB (Ha IPUMEpE aJIbAETUI0B,
Kpaxmaia,

YKCYCHOM KHMCJIOTBI, 0ETTKOB M T.II.) C UCHOJNB30BAaHHUEM HX (PU3UKO-XMMUYECKUX CBOMCTB U
XapaKTepPHbIX KAUECTBEHHBIX peakuuil. [lenaTypamus Oenka npu HarpeBaHuM. LIBeTHbBIE peakuuu
0enkoB. BO3HNKHOBEHME aHAIMTHYECKOTO CUTHAJA CTOYKU 3PEHUS] XUMUYECKUX MTPOLIECCOB IIPU

OK 01
OK 02
OK 04

[IK1.1




MMPOTCKAaHUHU KadyeCTBEHHOM pcakuu, MMO3BOJISIOLICH I/IHGHTI/IQ)I/IHI/IPOBaTL MMPpEAJIOKCHHBIC
OpPraHn4eCKucC BCIICCTBA

KonTpoabnas padora 3

CTpyKTypa U CBOMCTBA OPraHUYECKUX BEIIECTB

Pasnea 5. Kunernueckue u

TEPMOAMHAMHUYECKHUE 3AKOHOMEPHOCTH MPOTEKAHUA XUMHUYIECCKUX peaKIII/Iﬁ

Tema 5.1

CkopocTh XMMUYECKHX
peakuuii. XuMH4yecKkoe
paBHOBecue

OcHoBHOe coaepkaHue

TeopeTn'leCRoe oﬁyqelme

CKOpOCTh peakiiiu, ee 3aBUCHMOCTh OT Pa3InYHbIX (PAKTOPOB: MPUPOJIBI PEATHPYIOIINX BEIIECTB,
KOHIIEHTPAIH pearupyroliux BEIEeCTB, TEMIIEPATyphl U IIIOMIAIN PEAKIIMOHHOMN TOBEPXHOCTH.
TeroBbie 3 (HeKThl XUMUYECKHX peakiuid. DK30- U SHAOTEPMUYECKUE, PEaKIINH.

OO6paTuMoCTh peakinii. XUMHYECKOE PABHOBECHE H €r0 CMEIEHHUE MOJT ICHCTBUEM pa3IHYHBIX
(hakTOpOB (KOHIIEHTPAITUS PEATeHTOB WM MIPOAYKTOB PEAKIINH, TABIICHUE, TEMIIepaTypa) s
CO3JaHUs ONITUMAJIBHBIX YCJIOBUI IPOTEKaHUs XuMudeckux npoueccon. [Ipunnun Jle Ilatense

HpO(l)eCCHOHaJII)HO-OpHeHTl/IPOBaHHOG coaepkaHue

IIpakTH4yeckas pabdora. Pemenne npakTHKO-OpHEHTUPOBAHHBIX 3a1aHUI Ha aHAIN3 (PaKTOPOB,
BITUSIONINX Ha N3MEHEHNE CKOPOCTH XUMHYECKONW PEaKIUH, B T.4. C MTOZUIUHA SKOIOTHIECKH
LIEeIECO00Pa3HOTO MOBEACHNUS B OBITY U TPYIOBOI NEATENFHOCTH B LIENAX COXPAHEHHS CBOETO
3710POBbS U OKPYXKAIOIIEH TPUPOTHON Cpebl

IIpakTHyeckasi padora. Pemenne mpakTHKO-OPHECHTHPOBAHHBIX 3aJaHIH Ha TPUMCHCHIE
npuniuna Jle-IllaTense Ay HaX0XKIEHUS HATIPaBIEHUS CMEIICHUSI PABHOBECHUS XMMUYECKON
peaxuu 1 aHanm3 (paKTOpOB, BIMAIONINX HA CMEIIEHNE XUMHUIECKOTO PABHOBECHS

OK 01
OK 02

[IK1.1

Paznen 6. PacTBopbl

Tema 6.1 IlonarTue o
pacTBopax

OcHoBHOe cofepxxkaHue

Teopernueckoe o0yuenue

PacTBopenue kak ¢u3nKo-xumuueckuil npouecc. PactBopsl. CriocoObl  PUTrOTOBIICHHUS

PacTBOPOB. PaCTBOpI/IMOCTB. MaccoBas A0JIA1 paCTBOPCHHOI'O BCIICCTBA.

OK 01
OK 02

IIK1.1




IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COACP/KAHUE

[pakTuyeckas padora. CMbICHT OKa3aTeNs NPeneIbHO AOMYCTUMON

KOHIIEHTPALMH U €r0 UCIONb30BaHUE B OLIEHKE DKOJIOTMYECKOi 0€30acHOCTH.

IIpaBunma SKOJIOrMYECKH LE1€COOOPa3HOro IOBEAEHHS B ObITY U TPYJOBOM
NEATEIbHOCTH B LICJISIX COXPAHEHUsSI CBOErO 3J0POBBSl U OKPYXKAIOIIEH NPUPOTHON Cpeasbl,
OMACHOCTh BO3ZICHCTBHSA Ha )KUBBIE OPraHU3MBI ONPEICIICHHBIX BEIIECTB.

IIpakTHyeckas padorta. Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUI Ha
PacTBOpBI, UCIIOIb3yEMbIE B OBITOBOW U MPOM3BOJICTBEHHOW JAESTEIHLHOCTH YEIOBEKa

Tema 6.2. UccaenoBanne OcHoBHOe coiepKaHue OK 01
CBOIICTB PacCTBOPOB OK 02
IIpakTHyeckas padora OK 07
[IpakTuueckas padora «[IpurorosieHue pactBopoBy. [IpurorosieHe pacTBOPOB 3aJaHHON
(MaccoBoi, %) KOHIIEHTpAIMH (C MPaKTUKE-OPUEHTUPOBAHHBIMY BOIIPOCAMHU) M OIIPEETICHIE TKL.1
Cpenbl BOMHBIX PacTBOPOB. Perenre 3a1a9 Ha IPUTOTOBIIEHUE PACTBOPOB
IIpodeccnoHaNbHO-OPHEHTUPOBAHHOE COePKAHUE (COAepP:KaHNe MPUKJIATHOTO MOTYJIA)
Pa3nen 7. Xumus B ObITY U IPOU3BOJACTBEHHOM 1eATEIbHOCTH YeJI0BeKa
Tema 7.1. Xumus B 0biTy | OCHOBHOE coep:KaHHe OK 01
U NIPOM3BOACTBEHHOM OK 02
JMeSITeJLHOCTH Yeopeka | IIPAKTHYECKHE 3aHATHSI OK 04
IIpakTuyeckas padora Hoeifmme 1ocTHKEHUSI XUMIHYECKOW HAYKH U XUMHYECKON TEXHOIOTHH. OK 07
Ponp xumum B 00ecTIedeHIH YKOJIOTHIECKOH, SHEPTeTHIECKON 1 IMUIIIEBOH O€30IMacHOCTH,
pasBuTHU MeauIHGL. [IpaBuia moncka u aHaan3a XUMIIEeCKOW WH()OPMAIIUU U3 Pa3TIHIHBIX MK1.1

WCTOYHUKOB (Hay4Has ¥ y4eOHO-HAay4dHAs JINTEPATypa, CPEICTBAa MACCOBOI HH(POPMAINH, CETh
WnTepuer)

[Tonck u aramu3 KelCOB 0 MPUMEHEHNN XUMHUYECKHX BEIECTB M TEXHOJIOTHH C yueToM OymyIiei
npodecCHOHANbHON AESITEIBHOCTH 10 TEMaM: BayKHEHILNE CTPOUTEIIbHBIE MaTEepHAIbL,
KOHCTPYKLIMOHHbBIE MaTepHabl, KPACKH, CTEKIIO, KEpaMHKa, MaTEPUabl VI 3JICKTPOHHUKH,
HaHOMAaTepUabl, TEKCTUIbHBIC BOJIOKHA, HCTOYHUKU SHEPTUH, OPTaHUYECKHE U MUHEpPaIbHbIE
yI00peHHs, JTeKapCTBEHHbIE BEIIECTBA, ObITOBast XuMus. 3ammura: [Ipencrasnenue pe3yabTaToB
peleHns KeicoB B popMe MUHHU-IIOKIIa1a C Ipe3eHTaluen




IIpome:xxyTouHas aTTecTA U MO JUCHUIUINHE (IM((epeHIUPOBAHHDIN 3a4eT)
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3 CIEHMAJIbHBIE YCJIOBUA PEAJIM3AIIUN AJJAITUPOBAHHOH
MPOT'PAMMBI YYEFHOU TUCIHUATLINHBI

3.1. TpeGoBaHUsI K MUHHMMAJILHOMY MaTepPUAIbHO-TEXHMYECKOMY 00ecedeHU 0

JUia peanuszan OIporpaMMbl JAUCLHUIUIMHBI IPELYCMOTPEHBI CIEIYIONIUE CIEHUAIbHbIE
MOMEUICHUS: YIeOHBIH KaOMHET XUMHUH H/WIH y4eOHON XMMUYECKOH JTab0paTOpuH.

Oo6opynoBanue y4eOHOro kadnHeTa (HarJsAHbIe MOCOOUs1): HAOOPHI MAPOCTEPKHEBBIX
MoJeNiell MOJIEKYJ, MOJENIN KPUCTAIUIMYECKUX PELIETOK, KOJUIEKIMHM IPOCThIX M CJIOKHBIX
BEIIECTB W/WIIM KOJUICKIIMM TOJMMEPOB; KOJUIEKIHS TOPHBIX IMOPOJ W MHHEPAJOB, TabiwIa
MenneneeBa, yaeOHbie (GriibMbI, IU(POBBIE 00pPA30BATEIBLHBIC PECYPCHI.

TexHuveckue cpeacTBa 00yueHHsl: KOMIBIOTEpP C YCTPONCTBAMHU BOCIIPOU3BENCHUS
3BYKa, IPUHTEP, MYIbTUMEINAIIPOEKTOP C 3KPaHOM, MYJIbTUME/IUITHAS 1O0CKa, YKa3Ka-IIpe3eHTep
JUTSL TIPE3EHTALIUM.

OoGopynoBanue jadopaTopuu M padounx MecT JadOpPaTOPpUM: MEH3YpPKH, MUIIETKU-
KaIeJIbHUIBI, TEPMOMETPBI, MUKPOCKOTI, JIYITbI, MIPEAMETHBIE W TIOKPOBHBIE CTEKJIA, IUIAHIIETHI
JUTS KamnelbHBIX peaknuid, (UIbTpOBaNbHAs Oymara, MPOMBIBAIKH, CTEKIISIHHBIE MPOOUPKH,
pe3uHOBBIE TPOOKH, (oHapukH, HAOOP PEAKTUBOB, CTCKIISIHHBIC TIMAJIOYKH, INTATHBBI IS
POOHPOK; MEPHBIE MIMHAPHI, BOPOHKH CTEKIISTHHBIE, BOPOHKHU JICIIUTEIbHBIC IMINHAPUICCKIE
(50-100 wmu1), cTynku ¢ mectukoM, GaphopoBbie YaIIKK, MTHHIETHI, GUIBTPbI OyMaXKHbBIC, BaTa,
MapJis, 4aCOBBIE CTEKJIA, ANEKTPOILIUTKH, JJAOOpATOPHbIE IUTATUBBI, CIIUPTOBBIE TOPENIKH, CIIMYKH,
npubop Uis TOJydeHHs] Tra3oB (WM MpoOMpKa C ra300TBOJHOW TPYOKOM), AeprKaTenu s
MPOOUPOK, CKISHKU Ui XpaHEHUS! peaKTHBOB, pPa3/laTOUHbIE JIOTKH; XUMHUecKue cTakaHsl (50,
100 u 200 wmu1); mmarenay; MUHIETHI; TUTEIbHbIE HIUMIBI; CEKYHIOMEpHI (TailiMephl), MEpHbIE
npooupku (Ha 10-20 M) 1 MmepHBIE K0JIOBI (25, 50, 100 1 200 mu1), BoasiHas 6aHs (MM TEpMOCTAT),
CTEKJISTHHBIC TAJOYKH, KOHHYECKHE KOJObl ansa TuTpoBaHus (50 m 100 mu1); mHAMKATOPHBIC
MOJIOCKKW st ompexaeneHuss pH M crangapTHas HMHAMKATOpHAs IIKana; YHUBEPCAIbHBIN
uHauKatop; nunetku Ha 1, 10, 50 M (umu go3atopsl Ha 1, 5 u 10 M), GrOpeTKH ISl TATPOBAHUS,
MenuuuHckue mmpuiel Ha 100-150 mut, maGopatopHbie W/WIM aHATUTHYECKHE BeChl, pH-MeTpHl,
CYMUIBHBIN mKad, U Ap. 1abopaTtopHOE 000pYIOBaHHE.

Jnst oOyuarommxcs ¢ MHBAMMAHOCTRIO M OB3 0e3 HapymeHud ncuxopu3ndecKoro
pa3BUTHS (COMATUYECKUE HApPYLIEHUS) HEOOXOAUMO HaJHuue B ayJUTOPUAX MYIbTHUMEIUHHBIX
cpeactB  oOydeHHUs, KOTOpbIE CIHOCOOCTBYIOT AaKTHMBHOMY M3JIOKEHHIO U BOCIPHUSITHIO
nH(pOpPMAaLIUY, YTO MO3BOJIAET PEryIUPOBaTh YMCTBEHHYIO HArpy3Ky OOy4arolIMXCS U CHUXKATh
nepeyToMIIeHUE, YBETUUUTh HArJIsAHOCTh 0OyUEHUS U aKTUBU3UPOBATh a/1allTAIMOHHBIE PECYPCHI
oOyuaronuxcs.

Hcnonb3oBanue nepcoHANIbHBIX KOMIIBIOTEPOB 00YUYAIOMTUMUCS C HHBATUAHOCTHIO 1 OB3
0e3 HapyleHuN NCUXO0(pU3NYECKOT0 Pa3BUTHS MO3BOJIAET oOecneduTh AUQQepeHInPOBAHHbII
MOAXOJ1 K CTyJI€HTaM, UHTEIPUPOBAHHBIM B 00IIIYI0 00pa30BaTeNbHYIO CPEY.

Metonudeckre acnekThl oOyueHus Iull ¢ WHBaIUWAHOCThIO U OB3 06e3 HapymieHwuii
MCUX0(U3UUECKOTO Pa3BUTHS MPEANOIAraroT:

- HOPMAJIM3ALMIO TICUX03MOILMOHAIBHOTO M (PYHKIIMOHAJIBHOTO COCTOSIHUS 00yJaroIuxcs;

- IOBBILIEHUE PU3NUECKON pabOTOCTIOCOOHOCTH;

- CHSITHE YTOMJICHHUS U TIOBBIIIICHUE aJaNTallHOHHBIX BO3MOXKHOCTEH CTY/IEHTOB.

IIpu npoBeneHnM y4eOHBIX 3aHATHH C ydacTheM I ¢ MHBaIUAHOCTHIO U OB3 6e3
HapyleHUH MCUX0(PU3NIECKOT0 MPETOo1aBaTeNt0 PEKOMEH TyeTCs:

- TPUMEHSATh WHAMBHUAYaIbHBIA TOJXOJA, KOTOPBI O0O0ECIeYNBAET HAMPABICHHOE
MeIarOTMYECKOe BO3JEHCTBME Ha CTyJIEHTAa-WHBAIMJA, OCHOBAHHOE HAa 3HAHUM U y4eTe
0COOEHHOCTEH ero pa3BUTHUs, PU3MUECKUX HAPYIIEHUN U CTPYKTYPHI €0 JTMYHOCTH;

- HCTIOJIh30BATh HATJISIHBIM METOJT O0yUEHHUS;



- IETaJbHO TUIAHUPOBATh y4eOHBIC ICHCTBHS CTyICHTa-UHBAIN/IA,

- BBIpa0aThIBaTh HAaBBIKK CAMOKOHTPOJIS Y 00Y4atOIUXCS;

- JIeNiaTh May3bl BO BpeMsl IPOBEICHUS 3aHATHS;

- IPELyCMOTPETHh CMEHY BHJIOB JICATEIILHOCTH;

- 1muddepeHIMpPoBaTh 3aJaHUs 10 CTENEHH CIOXHOCTH C YYE€TOM BO3MOXKHOCTEH
CTYAEHTOB ¢ MHBaNIMHOCTHIO U OB3;

- OTBOJUTH BPEMS JJIsi MPOBEACHUS OOYYAIONUMHUCS JICYEOHBIX U MPOQPHIAKTHICCKUX
IpoLexyp.

3.2. HudpopmaunuoHHOe odecnieyeHHe pean3aluu MPOrpaMMbl

3.2.1. OcHOBHBIE eYaTHbIE U3TAHUSA:
1. lNa6puensu O.C., OctpoymoB N.I'., Cnankos C.A. Xumus 11 kmacc, 6a30BbIi
yposeHnb, AO "U3narensctBo "[Ipocsemenue"”, 2025 .

2. Pymsutuc I'.E., ®enpaman @.I'. Xumust 6a30Bsiii ypoBeHb, AO "U3mparenscTBo
"[Ipocsemienue", 2025 r.

3. Panenxuii, A. M. Xumus: 6a30BbIi YpOBEHb: TPEHUPOBOUYHBIE U TPOBEPOUHbBIE
pabotsl, AO "UznatensctBo "[Ipocsemenue", 2025 .

4. Epoxun I0.M., KoBanieBa 1.b. Xumus. 3anaun u ynpaxuenns OWL Axkanemns,
2021 .

5. Epoxun I0.M. Xumus. CoopHUK TeCTOBBIX 3ananuii mo xumun, OUL] Axanemus,
2021 .

6. Baiitaep B.B. Xumus I[IpodoOpazosanue Capatos, 2025 r.

7. Hcakora T.A. Xumus B Tabimiax u cxemax, [IpodobpazoBanue Capatos, 2025 1.

3.2.2. DJIeKTPOHHbIE pecypChl

1. MuHucTepcTBO oOpazoBaHusi U HayKH Poccwutickoii denepanun
(http://MmunoOpHAYKH.PD/);

2. ®denepanpublii nopran "Poccutickoe oopazoanue” (http://www.edu.ru/);

3. Nudopmanmonnas cucrema "EnuHoe OKHO JgocTyma K 00pa3oBaTeIbHBIM
pecypcam" (http://window.edu.ru/);

4, Emunas komneknus mmdpoBblx oOpasoBarenbHbiX pecypcoB  (http://school-
collection.edu.rul/);

5. ®denepalibHbII LEHTP nHGOPMAIMOHHO-00pa30BaTEIbHBIX pecypcoB

(http://fcior.edu.ruf);

6 MockoBcKkas 3JIeKTpoHHas 1mikoJia https://uchebnik.mos.ru/catalogue

7. [Tnomanka O6pazoBatensHoro HeHTpa «Cupuycey https://edu.sirius.online
8. [Tnardopma «I{udporoii komemi» https://e-learning.tspk-mo.ru/mck/

9 Wutepuer ypok. bubnuoreka Buaeoypokos https://interneturok.ru

10.  fAKuacc. Buneoypoxku u tpenaxeps https://www.yaklass.ru
IIporpammHoe oOecnieyeHue

1. Onepanunonnas cucrema Microsoft Windows 10

2. I[Taket mporpamm Microsoft Office Professional Plus

3. 7-zip  GNULesser General Public License (cBoGomHOEe mpOrpamMMHOE
oOecrieyeHue, He OTPaHUYEHO, OECCPOUHO);

4. Wntepner Opayzep Google Chrome (GecrimatHoe nporpaMMHoe oOecrieueHue, He
OTpaHHuYEHO, OECCPOUHO);

5. K-Lite Codec Pack — yHuBepcanbHbIi HaOOp KOJEKOB (KOJMPOBIIHKOB-

JIEKOJUPOBILMKOB) M YTHIIUT JJIsl IPOCMOTpa U 00pabOTKU ayauo- U BuaeodaiiaoB (GecriaTHoe
MPOrpaMMHOE O0ecTeueHne, He OTPaHIYEHO, OECCPOUHO);

6. WinDjView — mporpamma s mpocMmotpa ¢aitmoB B ¢opmare DIV u DjVu
(cBOOOIHOE TpOrpaMMHOE 0OecrieueHre, He OTPaHNYeHO, OECCPOYHO);


https://uchebnik.mos.ru/catalogue
https://edu.sirius.online/
https://e-learning.tspk-mo.ru/mck/
https://interneturok.ru/
https://www.yaklass.ru/

7. Foxit Reader — mnpukiagHoe mporpaMMHOe oOOecledYeHrue JUIsi MPOCMOTpa
ANIEKTPOHHBIX JOKYMEHTOB B craHmapre PDF (OGecrmnaTHoe mporpammHOE oOecrieueHue, He
OTpaHHYEHO, OECCPOUHO).

3.2.3. lonosHUTEIbHbIE HCTOYHUKH:

1. Xumus. YrayoneHHsiid ypoBeHb. 10—11 kmaccsl: [IpumepHas agantupoBaHHAS
nporpamma k tuanu Y MK B.B. Jlynuna: yue6no-meroanueckoe noco6ue / B.B. Epemun, A.A.
Hposznos, N.B. Epemuna, 3.10. Kepumos. — M.: [Ipoda, 2017. — 324, [1] c.

2. Mertoanueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3smenxo, B.H.
Tepennna, A. A. Jlpo3noBa u ap. «Xumus. YriayoneHHsii yposerby». 10 kinace / B. B. Epemun,
A.A. Ipo3nos, U.B. Epemuna, B. 1. Maxonusa, O. 0. Cumonosa, 2.10. Kepumos. — M.:
Hpoda, 2018. — 339 c. : u.

3. Metonuueckoe nocobue k yuebHuky B. B. Epemuna, H. E. Ky3pMenko, A. A.
HposnoBa u np. «Xumus. Yriayonenasiidi ypoBeub». 11 kinace / B. B. Epemun, A.A.Jlpo31oB,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrona, 3.10. Kepumos. — M.: Ipoa,2018. — 423 c. :
WIL.

4, bnunos, JI. H. Xumus: yueonuk mist CITO / JI. H. baunos, U. JI. Tlepdunosa, T.
B. CokonoBa. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 ¢. —

5. lNabpuensu, O. C., JIpicoBa, I'. I'. XumMust: kHUTA 17151 TIpENo1aBatenis: yueo.-
MeToJ. mocoone. — M. Axanemus, 2012. - 332 c.

6. lNa6puensu O.C. Xumust: yued. st ctya. npod. yueod. 3aseaennii / O.C.
Ia6puensu, U.I'. Octpoymos. — M., 2016.- 256 c.

1. INabpuensn O.C. Xumus ais npodeccuii U CenuaabHOCTeH TEXHUYECKOTO

npoduis: y9eOHUK ISl CTY. yupexaeHui cpea. nmpod. oopazosanus / O.C. ['abpuensn, N.T'.
OctpoymoB. — 4-¢ u3a., crep. — M. : U3naTenbckuii neHTp «Akagemusy», 2017. — 272 ¢



4. KOHTPOJIb H OIEHKA PE3YJIbBTATOB OCBOEHHUSA YYEBHOH

JUCHUIINHBI

KoHTponb U oOLeHKa pe3ynbTaToB OOy4EHHsI OCYIIECTBIISETCS IPEHNojaBareyieM B
nporecce MPOBEACHUS MPAKTUYECKUX 3aHATHIA U 1aOOpaTOpHBIX padoT, TECTUPOBAHUS, & TAKKE
BBITIOJTHEHUS 00Y4JaIONIMMHCS WHANBUAYATBHBIX 33/1aHUH, TPOEKTOB, UCCIIETOBAHHA.

PesynbraTel 00ydeHHs] ONpPENENSIOT, YTO OOy4arommuecs: IOJDKHBI 3HaTh, MOHUMATh U
JEMOHCTPUPOBATh 110 3aBEPIICHUN U3YUEHUS AUCLUIIINHBL

st popmMupoBaHuUs, KOHTPOJIS U OLEHKH PE3YJIbTaTOB OCBOCHHS YI€OHOW JUCIUILTUHBI
HCIIOJIb3YETCSI CUCTEMA OLICHOYHBIX MEPONPUATUH, MTpeICTaBIsAtoNIas co00M KOMIUIEKC Y4eOHBIX
MEpPONPUSATHHA, COTJIACOBAHHBIX C pE3yJabTaTaMH OOydeHUs W CHOPMYIMPOBAHHBIX C yIETOM
OI'OC COO (npeametnsie pe3yapTaThl 0 aucuumuinae) 1 I'OC CIIO.

Oo6masi/mpogeccuon Paznen/Tema Tun oueHOYHBIX MepoONnPHUATHIA
ajbHasA
KOMTIETeHITHsI

OK 01 Brioupats P1, Temsr 1.1.,1.2; 1.Tect «CtpoeHre aTOMOB XHMHYECKHUX JJIEMEHTOB U

CIIOCOOBI PEIICHUS P2, Tems1 2.1.,2.2; MPUPOJIa XUMHUUECKOM CBSI3M.

3a1aq P 3, Temsr 3.1.,3.2, 3.3 2.3amauy  Ha  COCTAaBIICHUE XUMHYECKUX  (OpMYI

npodeccHoHaTBHOM P4, Temn1 4.1.,4.2, 4.3; JIByXaTOMHBIX ~ COEMMHEHHH  (OKCHIOB,  CYNb(UIOB,

NIeATEIIbHOCTH P 5, Temnr 5.1; TUIIPUIOB U T.I1.).

MIPUMEHUTEIBHO P 6, Temn1 6.1.,6.2; 3. 3aj1aHKs HA KCIIOJIB30BAHUE XUMHUUYECKOW CUMBOJIUKH U

K pa3jInYHbIM P 7, Temnr 7.1. Ha3BaHUW COEANHEHUH 10 HOMEHKIAaType

KOHTEKCTaM MEXAYHAPOIHOIO COK3a TEOPETUYECKON U ITPUKIIAIHON
XUMHH ¥ TPUBHAIBHBIX Ha3BaHUH JUISI COCTABIICHHS
XUMHUYECKHX (DOPMYIT IByXaTOMHBIX COEAMHECHHI
(oKcHI0B, CYIb(QUIOB, THIPUIOB U T.I1.) H APYTUX
HEOPTraHMYECKHX COCIUHEHUN OTAETHHBIX KIIACCOB
4. Tect «HomMeHkIaTypa 1 Ha3BaHHWE HEOPTAaHIMYECKUX
BEILIECTB UCXOJIs U3 UX XUMHUUECKOH (hOPMYIIBI HITH
COCTaBJICHHE XUMHUUECKOH (DOPMYIIbI HCXO/Is 13
Ha3BaHU BELIECTBA 10 MEXIYHAPOIHON WK
TPUBHAJIHHON HOMEHKIATYpE».
5.3amaun Ha pacyeT MaccoBOH JOIH (MaccChl)
XUMHYECKOT'0 3JIEMEHTa (COeMHEHHSI) B MOJIEKYIIe
(cmecn).
6.Ilpakriueckue 3aqanus 1Mo KiaccupuKanum,
HOMEHKJIAType U XUMUIECKUM (opMyTiaM
HEOPTaHMYECKHUX BEIIECTB Pa3IMIHBIX KIIACCOB.
7.IIpakTHueckue 3aJaHus Ha ONpEAETICHUE XUMUYECKOU
AKTHBHOCTH BEIIIECTB B 3aBUCHMOCTH BHJIa XMUMHYCCKOM
CBSI3M U THTIA KPUCTAJUITMIECKOMN PEeIIeTKI

OK 02 P1,Tema 1.2; 1. Tect «Metamueckre/ HeEMETaUIMYECKHE CBOMCTBA,

Hcnomnp3oBats P 3, Tems1 3.2 3.3; 3JIEKTPOOTPHUIATEIIEHOCT M CPOICTBO K AJIEKTPOHY

COBpPEMCHHEIC P4, Temr1 4.2 4.3; XUMHYECKHUX 3JICMEHTOB B COOTBETCTBHE C HX

cpencTaa P. 5, Tema 5.1; 3JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHHUEM B

MIOMCKA, aHaJIn3a 1 P 6, Tema 6.1; NEPUOANYECKON CUCTEME XUMHUUYECKUX 3nemMeHToB [1.1.

HMHTEPIPETALNN P7, 6Tema7.1 MenneneeBay.

WHPOPMAIIUHU 2. [IpakTrdeckre 3aJaHNs Ha yCTAHOBICHUE CBS3H MEXKITY

WHPOPMALINOHHBIC CTPOCHHEM aTOMOB XUMHUYECKHX DJIEMEHTOB U

TEXHOIIOTHH IS MIEPUOTITIECKAM M3MEHEHHEM CBOMCTB XUMHUIECKUX

BEITIOITHEHUS 33149 9JIEMEHTOB M WX COCJIMHEHUI B COOTBETCTBUH C

podeCcCHOHATHHOM nonoxeHueM [leproandeckoil cucreme.

JeSITeTbHOCTH 3. [IpakTrKa-OpHEHTHPOBAHHBIC TCOPETHUCCKUC 3aTaHMS
Ha XapaKTEePU3aNNI0 XUMHUIECKIX JICMECHTOB:




«MeTtamueckre/ HeMeTaJIMYeCKUe CBOMCTBA,
3JIEKTPOOTPHUIIATEIIEHOCTE M CPOJICTBO K AJIEKTPOHY
XMMMUYECKHX JIEMEHTOB B COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHHUEM U TIOJIOKCHHUEM B
MIEPUOITIECKON CHCTEMe XUMHUUECKIX 3ieMeHToB [[.1.
Menneneesa»

OK 04 DddextuBHo | P 2, Temsr 2.1,; KontponsHas padora
B3aumojeiictBo Batb | P 3, Temnr 3.3; «CTtpoeHue BelecTBa U XUMUYECKUE PEAKLIUN»
U paboTath B P 4, Temn1 4.2, 4.3; 1. 3agauun Ha cocTaBlieHUE YpaBHEHUM PEaKIuil:
KOJJIEKTUBE U P 6, Temsr 6.2; COCIIMHEHUS, 3aMEIICHUS, Pa3JIOKEHIS, OOMCHA;
KOMAaHJIEe P 7, Temsr 7.1. OKHCIIMTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIMN C
HCIIOJIb30BAHHUEM METO/Ia
3JICKTPOHHOTO OajaHca.
2. 3ajayn Ha pacyeT MacChl BENIECTBA WK 00bEMA Ta30B
0 U3BECTHOMY KOJIUUECTBY BEIIECTBA, MACCE UIIH 00BEMY
OJTHOT'O M3 YYACTBYIONIUX B PEAKIIUHU BEIICCTB; PACUETHI
Mmacchl (00bEMa, KOTMYEeCTBa BEIIECTBA) ITPOIYKTOB
peakiu,
€CITH OJIHO M3 BEIIECTB UMEET MPUMECH
3. 3aaHus Ha COCTaBJIEHUE MOJIEKYISPHBIX U MOHHBIX
peakuuii C y4acTUEM KHUCIIOT, OCHOBAaHUM U COJIEH,
YCTaHOBIICHHE U3MEHEHUsI KUCIIOTHOCTH CPEJIbI
4.JlaGopaTtopHas pabota "THITBI XUMUIECKUX peaKiuii”
OK 07 P 7, Temnr 7.1. 3ammra keiica (¢ yueTom Oyayuieii npogeccuoHaabHOM
ConeiicTBOBaThH J1esITeIbHOCTH)
COXPaHECHHIO Keiic (c yuerom Oynymieit npodeccroHaibHOM
OKpYXaroLel cpenpl, JestenbHOCTH) Bo3morkHbIe TeMbI KeiicoB: loTernenue
pecypcochepexenue, KJIMMaTa M BHICBOOOXKICHHE Ta30BBIX THAPATOB CO JTHA
MIPUMEHSTH 3HAHUS okeaHa. bynymiue Matepuaisl A aBUa-, MAIlIWHO- U
00 U3MEHEHUH npuOOPOCTPOCHHSI.
KJIUMAaTa, TPUHINIIBI HoBrle MaTepuanbl 111 COTHEUHBIX OaTapei.
GepeKIUBOro JlexapcTBa Ha OCHOBE PAaCTHUTENBHBIX MPEapaToB
MIPOU3BOJCTBA,
3¢ PEeKTUBHO
JIEICTBOBATH B
Ype3BbIYAHHBIX
CUTYaIuAX
K 1.1 P2, Temsr 2.1,; Kontponsuas pabora
dopMHpOBaThH P 3, Temsr 3.3; «CtpoeHue BelecTBa U XUMHUECKIE PEAKIIHI)
ANTOPUTMBI P 4, Tems1 4.2 1. 3amaun Ha coCTaBIIEHHE YPaBHEHUH pEaKIIHi:
pa3pabotku P 6, Temsl 6.2; COCIAMHEHUS, 3aMEIICHU, Pa3IOKEHI, OOMEHa;
MIPOTrpaMMHBIX OKHCIIHTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIIHA C
MOJyJei B WCIIOJIb30BAaHIEM METO/Ia

COOTBETCTBUH C
TEXHUYECKUM
3aJaHUEM.

3JIEKTPOHHOTO OajaHca.

2. 3amaun Ha pacyeT Macchl BEMIeCTBa MK 00BEMa ra3oB
10 M3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE HIIH 00BEMY
OTHOTO M3 YYaCTBYIOILINX B PEAKIMH BEIIECTB; PACUETHI
Macchl (00hEMa, KOTMYECTBA BEIIECTBA) MTPOAYKTOB
peakuum,

€CIIM OJTHO M3 BEIIECTB UIMEET NPUMECH

3. 3agaHus Ha COCTABJICHUE MOJIEKYIISIPHBIX ¥ HOHHBIX
peakuyii ¢ y4acTHEM KHCIIOT, OCHOBAHUM U CONEH,
YCTaHOBJICHUE U3MEHEHUSI KHCIIOTHOCTH CPEeJIbI
4.JTaGopartopHast pabota "THITEI XUMHUYECKHX peaKIyii”




Ooyuatomumecs: ¢ nHBAMMAHOCTIO 1 OB3 6e3 HapymeHuit ncuxo(u3n4eckoro pa3BUTHS
(comaruyeckre HapylmeHHs), B OTIMYHE OT OCTAJIbHBIX OOy4alomMXCA, HMEIT CBOU
cneun(puyeckue OCOOCHHOCTHM  BOCHPUATHS, MepepadOTKM  MaTepuasa,  BBIOJHEHUS
MIPOMEKYTOYHBIX M UTOTOBBIX ()OPM KOHTPOJISI 3HAHUH.

[Ipn mnpoBepeHMH NpOLEAYPbl OLICHUBAHUS pPE3YIbTATOB OOYYEHHS HWHBAIUAOB C
COMaTUYECKUMHU 3a00JI€BaHUSMU OOECIIEUMBAETCS BBINOJHEHUE CIEIYIOIIUX JOTMOIHUTEIbHBIX
TpeOOBaHMIA:

- oOyuaromiuecss JIOJDKHbI ObITh oOOecreyeHbl TEeYaTHBIMU U 3JIEKTPOHHBIMU
o0Opa3oBaTelbHBIMU pecypcaMi B hopMax, HarnOoJiee MPUEeMIIEMBIX JUTS BOCITPUATHS HHPOPMALIUU
(OYMK, mneuaTHble U DIEKTPOHHBIE Y4YEOHHMKH, YydeOHbIE MOCOOMS, MaTepHalbl IS
CaMOCTOSITENIbHOM PadOThI, METOIUYECKHE PEKOMEHJAINH, y4eOHble (UIbMBI, 3JIEKTPOHHbBIE
KOHCIIEKThI JIEKUUHU U JIp.);

- NpPEeNOoCTaBl€HHE HHCTPYKLUU IO TMOPSAAKY MPOBEACHUS IMPOLETYpbl OLEHUBAHUS B
noctynHoi ¢popme (YCTHO, B TUCbMEHHOU (hopMme, JIEKTPOHHOH opMme);

- AocTymnHas (popma npeIcTaBIeHNs 3aJaHU OLIEHOYHBIX CPEJICTB (B IIeUaTHOM opMme uin
C HCIIOJIb30BAHUEM MYJIbTUMEIUMHBIX CpPEICTB BMECTE€ C YCTPONCTBAMH ONTHYECKOTO
CKaHUPOBAHHUA), B GOpMe SJIEKTPOHHOTO TIOKYMEHTA;

- noctynHasi popma MpeaoCTaBICHU OTBETOB Ha 3a7aHusl (MMCbMEHHO Ha Oymare; B BUJIE
AIIEKTPOHHOTO TEKCTa, HAOPAHHOTO HAa KOMITHIOTEPE; YCTHO).



	1. ОБЩАЯ ХАРАКТЕРИСТИКА АДАПТИРОВАННОЙ ПРОГРАММЫ УЧЕБНОЙ ДИСЦИПЛИНЫ «ХИМИЯ»
	1.1 Место дисциплины в структуре основной профессиональной образовательной программы
	Общеобразовательная дисциплина «Химия» является частью обязательной предметной области «Естественнонаучные дисциплины» и изучается в общеобразовательном цикле учебного плана основной профессиональной образовательной программы. Дисциплина имеет межпред...
	Формирование у студентов представления о химической составляющей естественно-научной картины мира как основы принятия решений в жизненных и производственных ситуациях, ответственного поведения в природной среде.
	1) сформировать понимание закономерностей протекания химических процессов и явлений в окружающей среде, целостной научной картины мира, взаимосвязи и взаимозависимости естественных наук;
	2) развить умения составлять формулы неорганических и органических веществ, уравнения химических реакций, объяснять их смысл, интерпретировать результаты химических экспериментов,
	3) сформировать навыки проведения простейших химических экспериментальных исследований с соблюдением правил безопасного обращения с веществами и лабораторным оборудованием;
	4) развить умения использовать информацию химического характера из различных источников;
	5) сформировать умения прогнозировать последствия своей деятельности и химических природных, бытовых и производственных процессов;
	6) сформировать понимание значимости достижений химической науки и технологий для развития социальной и производственной сфер.

