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Pabouast mporpamMmma y4eOHOW AMCUMIUIMHBI «XuMHs» pa3zpaboTana Ha ocHOBe TpeboBanuii I'OC
cpenHero obimiero oOpa3oBaHUs, yTBEpKIEHHOTO MpukazoM MunnpocBenieHuss Poccun Ne 413 ot
17.05.2012 (pexn. ot 27.12.2023 1.), ¢enepaibHOii 00pa30BaTEILHON MPOrPAMMbI CPEIHETO OOIIETO
oOpazoBanus, yTBepxaeHHOW Ilpukazom Munnpocsemenuss Poccum ot 18.05.2023 Neo 371,
pacniopspkenust Munnpocsenieanss Poccun ot 30.04.2021 Ne P-98 5 «O6 yrBepxkaennu Konnenmmu
npenojaBaHusl o01eoopa3oBaTeNbHBIX AUCHUILIMH C Y4eTOM NMpo(ecCHOHATBFHON HANpaBICHHOCTH
IpOrpaMM  CperHero MpoQecCHOHALHOTO 00pa30BaHus, pealn3yeMbIX Ha 0a3e OCHOBHOTO OOILEro
oOpazoBaHus»; THUCbMa JlemapraMeHTa TOCyJapCTBEHHOM TIOJNMTHKH B chepe CcpexHero
npodeccuoHanbHOr0 00pa3oBaHus W MPOoPecCHOHALHOTO o0yueHuss Munnpocsemenus: Poccun «O
HampaBiieHnH pexoMeHpaammit» ot 1 mapra 2023 r. Ne 05-592 (Pexomenmanuu mo peatn3alnuu
cpeanero oOmiero oOpa3oBaHHsA B TpENENax OCBOCHHS O0pa30BaTENbHON IMPOrpaMMBbl CPETHETO
poheCcCHOHATBHOTO 00pa30BaHMsl), METOJUKH IMPEMOoAaBaHus 00ME00Pa30BaTEIbHON TUCIIMILTUHBI
«XUMUSI» U IPUMEPHOI paboyel mporpaMmbl 001e00pa30BATEILHON JAUCIHUIIMHBI « XUMUS» JIJIs
npodecCHOHANBHBIX  00pa30BaTEIbHBIX OpraHMW3allii, YTBEp)KACHHBIX Ha 3acenanuu Cosera o
OLICHKE COJIepKaHUSI W KauecTBa NPUMEPHBIX pPadOYMX MporpamMMm oO0IIe0o0pa3oBaTeIbHOTO |
COIMANILHO- TYMAaHHUTApPHOTO IMKJIOB cpenaHero npodeccuonanpHoro odpaszosanuss ®I'BOY 1O
WPIIO, mportokonm Ne 14 ot 30.11.2022 r., ®enepanbHOT0 TOCYIapCTBEHHOTO 00Pa30BaTEIHHOTO
craggapra (manee — @DI'OC) nmo mnpodeccun 23.01.09 IlomomHuk MammHHCTAa (IO BHUAAM
NOJBIKHOTO ~ COCTaBa  JKEJIC3HOJOPOXKHOTO  TPAHCIOPTA),  YTBEPXKACHHOTO  MPHKA30M
Munnpocsemenust Poccuu ot 20.03.2024 N 175

)

Yxpynuennas rpynmna npogdeccuit 23.00.00. — TexHuka u TEXHOJIOTUM HA3EMHOTO TPaHCTIOPTa

ITpodeccus 23.01.09 [TomouHuk MamMHKUCTA (110 BUAAM IOJIBUYKHOTO COCTaBA YKEJIE3HOIOPOKHOTO
TpaHCIOPTa)

COCTABUTEJIMA:

3y6koBa M.M.— npenonasatens xumun CI16 I'BIIOY «Komnemx MeTpornonuteHa
Henncosa O.I'.— npenogasatens xumun CII6 ['BITOY «Komnemx meTpononuteHa
KysnenoBa M.A.— npenonasatens xumuu CI16 I'BIIOY «Komnemx MmeTpononuteHa

[TporpamMMa paccMOTpeHa U 0100peHa Ha 3aceJaHuU NPEAMETHO-IIMKIOBOH KOMUCCHH €CTECTBEHHO-
HAYYHBIX TUCHUILTNH, poTokos Ne 3 ot 06.05.2026 r.



el

COJEPKAHME

ITacmopT paboueii mporpaMMbl TUCTIUTUTAHBI
CTpyKTypa U cofiepKaHne JUCIUTUTHHEI
YcnoBus peanu3aiy JUCIATIIHHE

KOHTpOJ’IL 1 OLICHKA PE3YJIbTAaTOB OCBOCHUA JUCHUIIIIMHBL



1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJABHOM JUCIHUILIUHBI «XUMUSI»

1.1. MecTo IMCHUILIMHBI B CTPYKTYype 00pa3oBaTeibHOM MPOorpaMmbl

OO6meobpazoBaTenbHas TUCHUILUIMHA « XUMUS» SIBISETCS 00s13aTeIbHOM YacThIO
o011e00pa3oBaTeIbHOrO KKIa 00pazoBaTenbHOM mporpaMMbl CIIO B COOTBETCTBHUH C
dI'OC no mpodeccun 23.01.09 Ilomomuuk MamuHucTa (O BHUJAM IOABHYKHOTO
COCTaBa KeJIe3HOIOPOKHOTO TPAHCTIOPTA).

[leppuon oOydeHHWss W  pacmpeielieHne IO  CEeMECTpaM  OMpeeiseT
oOpa3zoBaTebHass OpPraHu3alMs CaMOCTOSTEIBHO, ¢ YY€TOM JIOTUKH (hOPMHUPOBAHUS
MPEAMETHBIX ~ pE3yJIbTaTOB, OOMMX W  NpOo(EeCCHOHATBHBIX  KOMIICTCHIIHMA,
MEXKIIPEIMETHBIX CBS3€d C APYTUMHU JUCHUIUIMHAMHU 00Ie00pa3oBaTeIbHOTO M
o01enpo(eccuoHaIbHOTO UKIOB yUeOHOTO TUIaHa.

1.2. Hesu v IUIaHUPYeMble Pe3yJbTAThHI 0CBOECHUSI JUCITUTITIHHBI

1.2.1. leau 1 3aqa4y JTUCHUATIIIMHBI

Conepxanue TmporpaMMbl «XUMHS» HaIlpaBJIeHO Ha JOCTIKCHHE

CIICIYIOIIUX LIEJICH:

- (opMupoBaHHE CHCTEMBbl XUMHUYECKMX 3HAHUH KaKk BaKHEHIIEH
COCTABJISIONICH €CTECTBEHHO-HAYUYHOM KAapTHWHBI MHpa, B OCHOBE KOTOPOM JiexKar
KJIFOUEBBIC TTOHATHS, (pyHIaMEHTAIbHbIC 3aKOHBI U TEOPHH XUMHH, OCBOCHHUE S3bIKa
HAayKd, YCBOGHHE M  IOHUMAHUE  CYIIHOCTH JOCTYHHBIX  OOOOIICHHI
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH WX pa3BUTHI U
CTaHOBJICHUS;

- (opMHpOBaHHE U PA3BUTHUE TIPEICTABICHUN O HAYYHBIX METOIAX MTO3HAHWSI
BEIIECTB W XHUMHYCCKUX pEaKInid, HEOOXOMUMBIX [JIsI TPUOOPETECHUS YMEHUI
OPUEHTUPOBATHCS B MHUPE BEIICCTB M XUMHUYECCKUX SIBJICHUN, MMEIOIINX MECTO B
MIPUPOJIE, B MPAKTUYECKON U IOBCEAHEBHOM JKU3HU;

- pa3BUTHEC yMEHUH MW  CIOCOOOB  JEATENBHOCTH, CBS3AaHHBIX  C
HAOIOJICHUEM M OOBSICHEHHEM XHMHUYECKOTO YKCIIEPUMEHTA, COOIFOICHUEM TTPaBUII
0e30macHOro O0paIIeHusl ¢ BEIIeCTBAMHU.

3ajauu AUCUMILIHHBI:

1) cdopmupoBaTh NOHMMaHHWE 3aKOHOMEPHOCTEH WIPOTEKAHUS XHUMHUYSCKHUX
IIPOILIECCOB U SBJIEHUM B OKPYKAIOUIEH CpeAe, LENOCTHOW HAYYHOM KapTHHBI MHDA,
B3aMMOCBSI3M M B3aHMO3aBUCUMOCTH €CTCCTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJIATH (OPMYJIBI HEOPTAaHMYECKHUX W OPTaHMYECKHX
BCIIIECTB, YPABHEHUS XUMUYCCKUX PEAKIIUN, OOBSICHATH UX CMBICI, HHTEPIPETUPOBATH
pe3ybTaThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  MPOBEACHHUS  MPOCTCUINNX  XHUMHYCCKHX
AKCTICPUMEHTAJIBLHBIX UCCIIEIOBAHUH C COOII0OICHHEM MPaBHI 0€301acHOT0 00paIeHUs

C BEIIECTBAMH U JJA0OPATOPHBIM 000PYI0BAHHEM;



4) pa3BUTh YMEHHS HCIOJIb30BaTh MH(MOpPMAIUI0O XMMHUYECKOIO XapakTepa u3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHUSI POTHO3UPOBATH MOCIIEICTBHS CBOCH NEATEITLHOCTH U
XUMHUYECKUX TPUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOILIECCOB;

6) chopmMHupoBaTh MOHUMAHKWE 3HAYUMOCTH JOCTHIXKCHHHA XMMHUYECKOH HAyKU H
TEXHOJIOTUM JJIsl pa3BUTHUS COIIMATIBHON U TPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyembie pe3yabTaThbl 0CBOeHHS 0011e00pa30BaTeIbHON TUCHUILINHBI B c00TBeTcTBUM ¢ PT'OC CIIO 1 Ha

ocHoBe ®I'OC COO
Koa n I[InanupyemMble pe3yJjbTAaThl OCBOECHHS THCIHUIIIAHBI
HAHMEHOBaHMeE
(l)OpMI/IpyeMLIuX O6mue! JucuMILIHHAPHbIE?
KOMITeTeHI{M I
OK 01. Beioupath B yacT Tpy10BOI0 BOCHIUTAHMS: - BJAUETh CHUCTEMOW XHMHYCCKHX 3HAHHUH, KOTOpas  BKIIOYACT:

CIIOCOOBI pELICHUS
3a1a4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
IMPUMCHHUTCIIBHO K
pa3InYHbIM
KOHTCKCTaM

- TOTOBHOCTH K TpYyAY,
MacTepcTBa, TPYA0II00uE;
- TOTOBHOCTh K aKTUBHOH  J€SATEJIbHOCTU
TEXHOJIOTMYECKON M COLMaJIbHON HAIIPaBIEHHOCTH,

OCO3HAHUEC NI CHHOCTH

CIOCOOHOCTh ~MHUIIMMPOBATH, IJIAHUPOBATh H
CaMOCTOSITENILHO BBINOJIHATh TAKYIO JAEATEIbHOCTD;
- HHTEpeC K Ppa3InYHbIM cepam
podecCUOHALHOMN 1eATEIbHOCTH,

OBiajgeHne  yHUBEpPCAJIbHBIMM  yY4eOHBIMHU
NMO3HABATE/ILHBIMHU JAeHCTBUAMM:

a) 0a3o0Bble JIOTHYECKHUe AelicTBHSA!

- CaMOCTOSITEIILHO bopmMynIMpoBaTh u
aKTyaJIM3HpoBaTh MpoOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) Cym@CTBeHHI)H\/II HpI/ISHaK N
OCHOBaHUSl ISl CpaBHEHHS, KIacCCH(PHUKAIUU U
0000IIICHHS;

- OmIpenensaTh UeNd JeSTENbHOCTH,
HapaMeTpI)I nu KpI/ITepI/II/I UX JOCTHUXKCHU,
- BBISBISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHUS B
paCCManI/IBaeMBIX SABJICHHUSAX,

3aJaBaTb

OCHOBOIIOJIATAIOIINE TOHATUSA (XUMUYECKHI AJIEMEHT, aTOM, 3JIEKTPOHHAs
o0osiouka atoma, s-, p-, d-3JEKTPOHHBIE OPOMTAIN aTOMOB, HOH, MOJIEKYJIa,
BAJIGHTHOCTH, AJICKTPOOTPUIIATEIILHOCTh, CTEMEHb OKHUCICHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIpHAs Macca, MOJSPHBbIA OO0BEM, YIJIEPOIHBIM CKEleT,
(GyHKIIMOHATPHAS TPYIINA, paauKail, U30MEpHs, U30MEphl, TOMOJIOTHICCKUI
P, TOMOJIOTH, YTJIEBOJAOPOIbI, KUCIOPO/- U a30TCOAepKAIINe COSTUHECHHUS,
OMOJIOTMUECKN aKTHUBHBIE BellecTBa (YriaeBOMABI, KHUPHI, OCIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COCIUHEHUS,
KPUCTAJUTMYECKAsT PEIIeTKa, TUIBl XMUMHYECKUX PpEaKIuil (OKUCIUTEIbHO-
BOCCTaHOBUTENbHBIE, 9K30-U SHIOTEPMHUECKHE, PEAKIIMH HOHHOTO OOMEHa),
pacTBOp, JIEKTPOIUTHI, HEIJIEKTPOIUTHI, dJIEKTPOIUTUYECKAS JUCCOIHAIIHS,
OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKON peaKIMu, XUMUUYECKOE
paBHOBECHE), TEOpPUM U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHS
opranunyeckux BemectB A.M. byrtnepoBa, Teopus 3IE€KTPOIMTHYECKOU
aucconuanuu, nepuogudeckuii 3akod .M. MenneneeBa, 3aKOH COXpaHEHHS
MAaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMHH, (PAKTOJIOTUYECKUE
CBEJIEHUs O CBOWCTBAX, COCTaBe, MOJIYYCHUU U O€30TMaCHOM HCIIOIh30BaHUU
BOXHEHIINX HEOPraHWYECKUX U OpPraHudYecKuX BEIIeCTB B OBITY U
MPAKTHYECKOM JIEATETLHOCTH YeTIOBEKA;

- YMEThb BBISIBIIATh XapaKTE€pPHbIE MPU3HAKA M B3aUMOCBSI3b H3YUYEHHBIX
MOHSATUN, TPUMEHSATH COOTBETCTBYIOIINE TTOHATHUS MTPU OMTMCAHUU CTPOSHUS U
CBOMCTB HEOPraHMYECKMX M OPraHMYECKUX BEIIECTB M MX MPEBpALICHUM;




- BHOCUTb KOPPEKTHUBBI B IESITEILHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJbTATOB LENSAM, OLECHHUBATH
PHUCKY MOCTEACTBUIN ACATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE NPU PELIEHUN
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBHS:

- BJIaJICTh HaBBIKAMH y4€OHO-UCCIIEI0BATEIbLCKON 1
MPOEKTHOM JIESTENbHOCTH, HABBIKAMH Pa3peIICHUS
npo0Jem;

- BBUIBJISITh TPUYUHHO-CIICICTBEHHBIE CBS3U H
aKTyaJIU3UpOBATh 3a/1ady, BBIIIBUTaTh TUIIOTE3Y €€
pelIeHus, HaXOJIUTh apryMEHTBI IS
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU PELIEHNUS;

- AHAJIM3UPOBATH MOJIYYEHHBIE B XOJI€ PEIICHUs
3a7a4l PE3yJbTaThl, KPUTUYECKU OLECHHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETh NEPEHOCUTH 3HAHUS B IO3HABATEIBHYIO U
MPAKTUYECKYI0 00JIaCTH KU3HEACATEHbHOCTH,

- yYMEeTb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00J1acTel;

- BBIABMTATh  HOBBIE  HJEH,
OpUTHHAIBHBIE TOAXO/IbI U PEIICHUS;
- CIOCOOHOCTh X MCIOJIb30BaHUS B
IT0O3HABATEJILHONW U COLMAIBHON IPAKTUKE

npeajiaratb

BBIAIBJIATH B3aUMOCBA3b XHUMHUYCCKUX 3HaHHUHI C IIOHATHUAMU n
NpCACTABICHUAMU APYTUX CCTCCTBCHHOHAYYHbBIX TPCIAMETOB,
- YMETHb HCIIOJIB30BAThb HaMMCHOBaHUA XHUMHUYCCKUX CO@,Z[I/IHCHI/Iﬁ

MEXKIYHAPOAHOIO COKO3a TEOPETUYECKOM W MPUKIAJHOM XUMHU U
TpUBHAJIbHbIC HA3BAaHUS BXHEHIIINX BEIIECTB (3TUIICH, alleTUIICH, TJIUIEPUH,
denon, dQopmanbaerun, YKCyCHas KHCIOTa, TJWIMH, YrapHbIH ras,
YIJIEKUCIIBIM Ta3, aMMUaK, raieHas U3BeCTb, HETralleHas U3BECThb, TUThEBA
colla ¥ JpPYTuX), COCTABIATH (POPMYJIbl HEOPTaHWYECKHX WU OPraHMYECKUX
BELIECTB, YPAaBHEHHsS] XHUMUYECKUX peakUui, OOBICHATH HX CMBICI;
MIO/ITBEPK/1aTh XapaKkTepHbIe XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH U 3alUCAMH YPAaBHEHHM XUMHUYECKUX
peaKuHnii;

- YMETh YyCTaHaBJIMBATh MPUHAJICKHOCTh H3YUYEHHBIX HEOPraHUYECKHX HU
OpPraHMYECKUX BEILECTB K ONPEIEICHHBIM KJlaccaM U IpyMNIaM COEIMHEHUH,
XapaKTEepU30BaTh UX COCTaB M BAKHEWILIME CBOMCTBA; OMNPENEIATH BUJIbI
XUMHUYECKHUX CBs3€H (KOBaJE€HTHAas, MOHHAs, METa/NINYecKasi, BOJOPOIHAA),
TUIIBI KPUCTAJUIMYECKUX PEUIETOK BEIIECTB; KIaCCU(PHUIIMPOBATH XUMUUYECKUE
peakuuu;

- copMmupoBaTh NpPEACTABICHUSA: O XHMMUYECKOH  COCTaBIISIOLIECH
€CTECTBEHHOHAyYHOW KapTHHBI MHpa, POJIM XMMHUU B TMO3HAHWUU SIBICHUMN
OpUPOAbl, B (QOPMHUPOBAHUHU MBIIUICHUS U KYyJIbTypbl JHUYHOCTH, €€
(yHKIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM Ui pelIeHus] MPaKTUYECKUX
3aa4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
MIPUPOIHOM CPEJE;

- YMEeTh TPOBOAMTH pacdeThl MO XUMHUYECKUM (QopMyJiaM U ypaBHEHUSIM
XUMHYECKUX  peakuud ¢  HCIONb30BaHMEM  (U3NYECKUX  BEJIMYHH,
XapaKTepU3yIOIIMX BEIIeCTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, oObemMa
(HOpMaslbHBIE yCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOIb30BATh
CUCTEMHbIE XMUMHUYECKHUE 3HAHUS JI1 MNPUHSTHUS PEIICHUM B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnons3o0BaTth
COBPEMEHHBIE

B 00/1acTH HEHHOCTH HAYYHOTO MO3HAHMS:
- c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO

- YMCThb INIAaHUPOBATH U BBITIOJIHATH XUMHUYECKUM OKCIICPUMCHT (HpeBpaI_L[eHI/IH
OPraHN4Y€CKUX BCIICCTB IIPU HArp€BaHW U, MMOJIYUYCHUEC OTUJIICHA U U3YYCHUEC €TI0
CBOI>'ICTB, KauUCCTBCHHBIC PCAKIMUHU Ha aJIbACTUIBI, Kpaxmall, YKCYCHYIO




Cpe/CTBa IOUCKA,
aHanm3a u
UHTEPIIpETaN
UHPOpPMALIUU U
UH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npohecCHOHATBLHOM
JeATEIILHOCTH

pa3BUTHUA HAyKd M OOILIECTBEHHOW MPaKTHKH,
OCHOBaHHOTO Ha Jaore KyJbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MeECTa B
MOJINKYJITYPHOM MUDE;

- COBEpUICHCTBOBAHUE SI3BIKOBOM U YUTATEIIbCKOMI
KyJbTYpbl KaK CpPEACTBAa B3aUMOACUCTBUSI MEXIY
JIFOJIBMU U TTIO3HAHMS MUDPA;

- OCO3HAaHUE IICHHOCTUM HAYYHOW JeATENbHOCTH,

TOTOBHOCTh  OCYILECTBJIATh  IPOEKTHYIO U
UCCIIEI0BATEILCKYIO JIeSITEJIbHOCTD
WHAWBUIYaIbHO U B IPYIIIIE;

OBiajgeHne  yHUBEpPCAJIbHBIMM  Y4eOHBIMHU

NMO3HABATEJLHBIMU JefiCTBUAMM:

B) padora ¢ nHdopmManmeii:

- BJIaJIeTh HABBIKAMH TOJyYeHUs HHPOpPMAIUH U3
HWCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSATEIbHO
OCYIIECTBISATh MOUCK, aHAIHN3, CHCTEMAaTU3ALIUIO0 U
WHTEPIPETAINIO HHPOPMAIIH PA3TUIHBIX BHIOB U
(dbopM mpencTaBiIeHUS,

- co3/laBaTh TEKCTHl B pa3lIMYHBIX (opmarax c
y4eTOM Ha3HaYeHUs WH(OpMAlMK U IIEeTEBOM
ayIUTOpPUHU, BHIOWpas ONTUMAIbHYIO  (QopMy
MPEACTABICHUS U BU3YyaAIIU3ALINH;

- OLIGHMBAaTh JOCTOBEPHOCTh, JIETUTUMHOCTH
nH(OpMALlUK, €€ COOTBETCTBHE MPABOBBIM U
MOPAJIbHO-ITUYECKUM HOPMaM;

- HCIONB30BaTh CPEACTBA WH(DOPMALMOHHBIX H
KOMMYHHKAITMOHHBIX TEXHOJIOTHH B PpEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpTaHW3aIMOHHBIX  337ad C  COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MacHOCTH,
TUTHEHBI, PECypcocOepexeHusi, TMPABOBBIX U
TUYECKHX  HOPM, HOpPM  HH(POPMAIMOHHOMN
0€30ITaCHOCTH;

KHCIIOTY; JACHATypalus OeKOB MPH HArpeBaHHUM, I[BETHbIC PeaKkui OEIKOB;
MIPOBOJIUTH PEAKIIMK HOHHOTO 0OMEHa, OTIPEeNIeNIATh CPEly BOJHBIX PACTBOPOB,
KauecTBEHHbIE peakluu Ha cyinbdar-, KapOOHAT- U XJIOPHUI-aHHUOHBI, Ha
KAaTHOH aMMOHMUS; peIIaTh AKCIIEPUMEHTaIbHbIE 33/1a4H 110 TeMaM "MeTaiisl"
u "Hemeramibl") B COOTBETCTBHH C MPAaBWJIAMH TEXHUKU OC30MACHOCTH MPH
00palIeHn! ¢ BEIIeCTBAaMH H JIAOOPaTOPHBIM 000pYI0BaHNEM; IPEICTABIIATh
pe3yNbTaThl XMMHYECKOTO OHKCIEpUMEHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIUX PeaKIuid U (HOpMyITUpOBaTh BBIBOJBI HAa OCHOBE 3THUX
PE3yNbTaTOB;

- YMETh aHATM3UPOBATh XUMHUYECKYIO0 HHPOPMAIINIO, TIOTYYaEMYIO U3 Pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoi nHpopmanuu, cetb IHTepHET U Apyrue);

- BJIa/Ie€Th OCHOBHBIMU METOZaMH HAyYHOT'O IIO3HAHMSI BELIECTB U XUMHUUECKHUX
sBIIeHUH (HaOMI0AeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE);

- YyMETb MpPOBOJAUTH PacueThl MO XMUMHUYECKHM (opMysiaM H ypaBHEHHIM
XUMHYECKUX  pEakuid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYUH,
XapaKTEepU3yIOLINX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BATh
CUCTEMHbIE XMMMYECKHUE 3HAHMS JJIS NPHUHITHUS PELICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BELIECTBAMM U UX IPUMEHEHUEM




- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AIUTHI
uHpopmanuu, HHOOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH,

OK 04. D¢ddextuBHO
B3aUMO/ICHICTBOBATH
U paboTath B
KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSTEIILHOCTH U CaMOOIIPEICIICHHIO;
-OBJIaJICHUE HaBBbIKAMH y4eOHO-
HCCIIEIOBATEIIbCKOM, IMPOEKTHOM U COLMAIbHOU
JIeITEIILHOCTH;

OsBjaagenue YHHBepPCAJIbHBIMH
KOMMYHUKATUBHBIMHU /IEHiCTBUSIMH

0) coBMecCTHasI IeATEIbHOCTD.

- TIOHMMaTh ¥ UCIIOJIb30BaTh IPEUMYIIECTBA
KOMAaH/IHOW ¥ MHIUBUIyaJIbHOW PabOTHI;

- NpUHUMATh €I COBMECTHOM JI€ATEIHbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JCHCTBHUS 10
€¢ JOCTHXKCHHUIO: COCTaBIIITh ILIaH JICHCTBHIA,
pacIpeienaTh poiau ¢ Y4eTOM MHEHUH YYaCTHUKOB
00CyXaTh pe3yJbTaTbl COBMECTHOU pabOTHI;

- KOOPAWHUPOBATb U BBHINONHATH pPabOTy B

YCIIOBUAX pCajIbHOrO, BUPTYaJIbHOI'O n
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;
-  OCYHICCTBJIATH IMO3UTHBHOC CTPATECTHUYCCKOC

MOBEJICHUE B PA3IUYHBIX CUTyalUsX, MPOSBIATh
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM
OBJaieHHe YHMBEPCAJIbHBIMH PeryJIATHBHBIMH
AefCTBUAMMU:

I') IPUHATHE ce0sl M APYTUX JIIO/Ieii:

- IPUHUMATh MOTUBBI U apPTYMEHTHI JPYTUX JFOACH
MIPU aHAJIM3€ PE3YyJIbTATOB JAEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO M IIPABO APYTHX JIFOICH HA
OIIIMOKH,

- pa3BUBATH CIIOCOOHOCTh MMOHUMATh MUP C
TTO3UIIUH JIPYTOTO YEIOBEKa,

- YMETb IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKHUI SKCIEPUMEHT (ITPEBPALLICHUS
OpPraHUYECKUX BEILECTB IIPU HarpEeBaHUH, [TOJyUYCHHE STUIIEHA U U3yUEHHE €ro
CBOMCTB, KAaueCTBEHHBIE PEAKIMM Ha albJErHIbl, KpaxMmall, YKCYCHYIO
KHUCJIOTY; JAeHaTypauus OeJIKOB IPU HAarpeBaHHUM, LIBETHBIE PEAKIIMU OEJIKOB;
MPOBOJIUTH PEAKIIMK HOHHOTO 0OMEHa, OTIPENIeNIATh CPEy BOJHBIX PACTBOPOB,
KayecTBEHHbIE peakUuu Ha Cyibdar-, KapOOHAT- M XJIOPUI-AHUOHBI, Ha
KaTHOH aMMOHMUS; pelIaTh AKCIIEPUMEHTaIbHbIE 331a4u 110 TeMaM "MeTaisl"
u "Hemeramipl") B COOTBETCTBUU C NMpaBWIAMHU TEXHUKH 0€3011aCHOCTH NpHU
oOpallleHHnH ¢ BElIeCTBaMH U JIAOOPATOPHBIM 000PYI0BAHUEM; IIPEICTABIIATh
pe3yabTaThl XMMHYECKOTOo 3KCIepUMEHTa B (opMe 3amucH YpaBHEHUH
COOTBETCTBYIOIUX PeaKIHid U (HOpPMyITUPOBATH BBHIBOJIBI Ha OCHOBE JTHUX
pe3yIbTaToB




OK 07.
CopelicTBOBaTH
COXPAaHEHHUIO
OKPYKaroIlIEe Cpenbl,
pecypcocOepeKeHUIO
, IPUMEHSTH 3HAHUS
00 3MeHeHUHn
KITUMAaTa, IPUHIIAIIBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTBHO
JIEUCTBOBATH B
Ype3BhIYAITHBIX
CUTYaIUSIX

B o0/1acTH 3K0710rH4€CKOT0 BOCIIMTAHMSA:

- c(hopMHUPOBAHHOCTH HKOJOTHYECKOW KYJIBTYPHI,
[MOHUMAaHUE BJIUSHUSA COLMAIBHO-3KOHOMUYECKUX
IIPOLIECCOB  HAa  COCTOSIHHE  IPUPOJHOM U
COLIMAJILHOW  Ccpelbl, OCO3HAaHUE TJ100aIBLHOrO
XapakTepa dKOJIOTHYECKHX Mpo0iIeM;

- IUIAHUPOBAHUE M OCYIIECTBICHHE JEHCTBUUA B
OKPY’KaloIllel cpefe Ha OCHOBE 3HAHMUA LEJel
YCTOMYHMBOIO pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HEMPUATUE NECUCTBUN, IPUHOCSIINX BPEL
OKpY’Karolllen cpee;

- yYMEHHE TMPOTHO3UPOBATH HEOIArONPHUITHBIC
9KOJIOTUYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALATh UX;

- pacimpeHue OmbITa
9KOJIOTMYECKON HAIIPaBJICHHOCTH;
- OBJIaJICHUE HaBBIKaMU y4eOHO-HCCIIEeIOBATEIBCKOM,
MPOEKTHOW M COLIMAIIBHOM JIeSITeIbHOCTH;

ACATCIIbHOCTH

- cdopMupoBaTh NOPEACTABICHUSA: O XUMHUYECKOM  COCTaBISIOLICH
eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, POJA XUMHUHU B ITO3HAHHUU SIBJICHUU
OpUPOAbl, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYypbl JHUYHOCTH, €€
(YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM Uil peHICHUs PAKTHIECKUX
3a/la4 U HKOJIOTMYECKd OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEJE;

- YMeTh COOI0aTh MpaBHia SKOJIOTHUECKU 1IeJIECO00Pa3HOro MOBEACHUS B
OBITY W TPYJIOBOW JIEATEILHOCTH B IIENISIX COXPAaHEHUS CBOETO 370POBBSI U
OKpY Xaroliel MPUPOAHON Cpelbl; YUYUTHIBATh OMNACHOCTb BO3JIEHCTBUS Ha
JKMBBIC OpPraHMU3Mbl ONPCACICHHBIX BCHICCTB, IMOHUMAsA CMBICI IOKa3aTCyIsd
MpeeabHON JOMyCTUMON KOHIIEHTPAIHH
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM

JAUCHUITIJIMHBI «XUMUWS»

2.1. O0beM TMCHUIVIMHBI U BUBI Y4eOHO# padoThl

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 70
B T.4

OcHoBHOE coaepxaHue 64
BT. U..

TEOpeTUICCKOe 00yICHHE 28
MPAKTUYECKHE 3aHITHS 24
J1ab0paTOPHBIE 3aHATHS 10
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:kaHue (colep:KaHue 5
NPHUKJIATHOTO MOIYJIs)

BT. Y.:

TEOpeTUYeCcKoe 00yUeHne 2
IIPAKTUYECKHUE 3aHATU 4
IMpomexyrounas arrectamus (uddepenupoBannblii 3aueT) 2
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2.2. TemaTu4yeCcKMi MJIAH M COAEPKAHUE TN CIIUTIIHHBI

HaumenoBanue Copep:xanue yuyeOHOro MaTepuasia (0CHOBHOE U NPo(deccuOHAIBLHO-OPHEHTHPOBAHHOE), OBLeM 4ac0 DopmupyeMble
. 'beM 4acoB
pa3iesioB U TeM JabopaTopHble U MPAKTHYECKUE 3aHATHS, IPUKJIATHON MO1YJ/Ib KOMIIeTeHI[HH
1 2 3 4
OcHoBHOE coaepxaHue 62
Pa3znes 1. OcHOBBI CTPOEHMSsI BellleCTBA 6
Tema 1.1. OcHOBHOe coiep:KkaHue 4 OK 01
Crtpoenue aToMOB
XEMMIECKIX Teoperuueckoe o0yueHune 2
AJIIEMEHTOB U _ _
npupoa CoBpemeHHass Mojelb CTpoeHHs atoMa. CHMBOJIMYECKHH S3bIK XUMHH. XUMHYECKHHA DIEMEHT.
XHMU9ECKOi OnexTpoHHas KoH¢urypauus aroma. Knaccudukanus XMMHYECKHX 3JIEMEHTOB (S-, P-, d-i)JIeMeHTI)I).
CBS3H BanentHele  anekTpoHbl.  BaneHTHOCTh.  DIEKTpOHHAs ~ NPUPOAA  XUMHUYECKOW  CBS3H. 2
DNEeKTPOOTPUIIATEIBHOCTh. BUIBI XWMHYECKOW CBs3M (KOBaJICHTHAs, HWOHHAs, METAJUINYECKas,
BOJIOPO/IHAS) M CIIOCOOBI €e 00pa30BaHUs
IMpakTHyeckue 3aHATHS 2
1 «HoMmeHKIIaTyphl BEIECTB 2
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
Ilepunonnueckuin OK 02
3aKoH ¥ Tabuia | IIPAKTHYECKHE 3aHsATHSI 2
.M. Menneneera
2. «I1.C.X.D. 1. Menneneena» 2
Pa3nen 2. XuMnueckue peakuuu 10
OcHoOBHOe coep:KkaHue 4 OK 01
Teoperuyeckoe o0yueHue 2
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Tema 2.1. Tunel

Krnaccudukanusa u TUIbl XMMHUYECKUX PEaKIUi ¢ yyacTHeM HeopraHudyeckux BemecTB. CocTaBieHHE

XAMHUYECKHAX ypaBHEHUW pEAKIM COCIUHEHUsS, pA3JIOKCHHUs, 3aMelieHus, oOMeHa, B T.4. peaklUuid TOpeHUs,
peaxiuit OKHCJICHUS-BOCCTAHOBJICHUSI.
VpaBHeHUsI OKUCIEHUsI-BOCCTaHOBIEHUS. CTeneHb OKucieHus. OKHUCIUTEIh U BOCCTAHOBUTEIb. 2
CocraBneHrne W ypaBHHUBAHHME OKHUCIMTEJIBHO-BOCCTAHOBUTEIBHBIX PEAKLMI METOJIOM 3JIEKTPOHHOIO
Oanmanca. OKUCIUTENHHO-BOCCTAHOBUTEIIBHBIE PEAKIMH B MPUPOJIE, MPOU3BOJACTBEHHBIX IMPOIECCaX H
KU3HENIEATEIIbBHOCTH OPraHU3MOB
I[IpakTnyeckue 3aHsATHS 2
3. OcHOBHBIE CBOICTBA AIIEMEHTOB 2
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
SHeKTponI/ITquCKa OK 04
s cconmanus i | 1 eOpeTHUecKoe odyyenue 2
MOHHBII OOMEH .
Teopust JIEKTPOIUTHUECKOMN aucconrani. oHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakiiuu MOHHOTO
oOmeHna. CocTaBieHHE peaklUii MOHHOTO OOMEHa IMyTeM COCTaBIEHHUS WX MOJHBIX M COKPAIICHHBIX 2
WOHHBIX ypaBHEeHUH. KHCIOTHO-OCHOBHBIEC peakiiy. 3aJaHusl Ha COCTABJICHHE MOHHBIX PEaKIINil
JlaGopaTopHble 3aHATHUS 2
1 «TuIbl XUMHUYECKUX PEaKIIHii» 2
KonTpouabnas
CrpoeHue BeliecTBa U XUMUYECKUE PEAKIINU 2
padora 1
Pa3pea 3. CrpoeHne 1 CBOMCTBA HEOPIaHMYECKHUX BEIECTB 16
Tema 3.1. OcHoBHOe coaep:kaHue 4 OK 01
Knaccudukanus, OK 02
Teopernueckoe odyueHue 2
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HOMEHKJIATypa U
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

[Ipenmer Heoprannyeckoit xumun. Kinaccudukanus HeopraHuueckux BemecTs. [IpocTbie U croxHbIe
BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHUIbI, TUAPOKCHUIbI, KUCIOTHI, COJIN). B3auMocBs3b
HEOPraHMYECKUX BEIIeCTB. ATperatHble cOCTOsHUA BeulecTBa. Kpucramnudyeckue u amopdubie
BelleCcTBA. THUIIBI KPUCTAUNIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJIIpHAasl, MIOHHAs, METaJUIMYECKasi).
3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIIIMUYECKON pelIeTKU. 3aBUCUMOCTb
XUMHYECKOM aKTUBHOCTH BELIECTB OT BUJA XMMUYECKOMN CBA3U U TUIA KPUCTALINYECKON PEIIETKH.
[IprurHbI MHOrOOOpa3us BEIIECTB

HpaKaneCRne 3aHATHSA

Ned «Homenkiiatypa HEOPraHMYECKUX BEIIECTBY

Tema 3.2. ®uznko-| OcHOBHOE coiep:KaHue OK 01
XUMHUYECKHE OK 02
CROMCTRA Teoperuueckoe o0yueHue
HEOPraHUYECKUX .
Meramner. O0ue ¢uzndeckne M XUMHUYECKHE CBo¥cTBa MeTaiuioB. CriocoObl mosryueHus. 3HaYeHUE
BEILIECTB
III METAJJIOB M HEMETANIOB B IIPUPOAE U KU3HEACIATEIBHOCTH 4YeJIOBEKa M opraHu3MoB. Kopposus
METAJIJIOB: BU/IbI KOPPO3UH, CIIOCOOBI 3aIUTHI METAJIJIOB OT KOPPO3UU
Hemeramnpl. OOmme ¢usmyeckne W XUMUYECKHE CBOMCTBA HEMETAUIOB. THWIHMYHBIE CBOMCTBA
HemetaioB [V— VII rpynn. Knaccudukanus u HomeHkiaTypa coeluHeHUi HemeTaioB. KpyroBopotsl
OMOTeHHBIX 3JIEMEHTOB B IPUPOJIE
XUMHYeCKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHI0B, THAPOKCHUIOB, KMCIIOT,
cosied u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BELECTB, BOJOPOIHBIX COETMHEHUH,
BBICIIIMX OKCHJIOB M TUIPOKCUIIOB
IIpakTH4eckne 3aHATHA
5. «Pemenue 3a1au»
Tema 3.3. OcHoOBHOe coep:KkaHue OK 01
Nnentuduxanus OK 02

JlaGopaTopHble 3aHATHSA
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HEOPraHUYECKUX OK 04
Ne2 «Mnentuukaus HEOPraHNIECKUX BEIIECTBY. 2
BEIIECTB
KonTpoabnas .
CBoiicTBa HEOPraHUYECKUX BEIIECTB 2
paborta 2
Pa3nea 4. CTpoeHue U CBOIiCTBA OPraHNYeCKHUX BelleCTB 24
Tema 4.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccudukanus,
cTpocHHe H Teoperuueckoe o0yueHue 2
HOMCHIIATYpa [losiBieHME M pa3BUTHE OPTAaHMYECKOM XMMHUHU KakK HayKu. [Ipeamer oprannueckon xumun. Mecto u
OpraHH9eCcKuX 3HaYEeHHE OPTAHUYECKON XUMHU B CUCTEME ECTECTBEHHBIX HAYK.
BCHICCTB XUMHYECKOE CTPOCHHE KaK MOPSAJIOK COCAMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJCHTHOCTH.
OcHOBHbBIE TTOJIOKEHUSI TEOPHUH XUMHUYECKOTO CTPOEHUsSI opraHuveckux coeaunenuir A.M. Bytieposa.
VYriepoaHblid CKENEeT OPraHMYEeCKOW MOJIEKYJIbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO 2
CTpOeHHS MOJIeKyIl. M3omMepusi u u30Mephl.
[lonsatne o ¢ynxnuoHansHOW rpynmne. Panukan. IlpuHmumsl  kimaccuukanuym — OpraHMYECKHX
coequHeHn. MexTyHapoiHass HOMEHKIIATypa U MIPUHIIUITEI HOMEHKIATYPbl OPraHUYeCKUX COSTMHEHHIA.
[TonsiTrie 00 a30TcoEpKaAINX COEAMHEHUSIX, OMOJIOrMYEeCKH aKTUBHBIX BelllecTBax (yIriieBojax, *Kupax,
OerKax U Jip.), BHICOKOMOJIEKYJISIPHBIX COEIMHEHHSIX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)
IIpakTH4eckue 3aHATHSA 2
6 «HoMeHkI1aTypa OpraHu4eCcKuX BEIIEeCTB 2
Tema 4.2. OcHoBHoOe cogepKkaHue 12 OK 01
CaoiicTBa OK 02
OpraHIYeCKIX Teopernyeckoe o0yueHue 6 OK 04
COCIMHEHUN

OU3NKO-XUMUYECKHUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJaccoB (0COOEHHOCTH
KJ1accu(UKaLMU 1 HOMEHKJIATyphl BHYTPH KJlacca; TOMOJOTMUYECKUH psi v o01mas popmyria; U30Mepus;
(bu3nyecKkre CBOMCTBA; XUMUYECKHE CBOMCTBA; CLIOCOOBI MOTYUYESHHS):
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— MpenebHbIe YIIIEBOAOPOIbl (aIKaHbl M IUKJIOAJIKaHbl). ['opeHHMe MeTaHa KakK OJMH W3 OCHOBHBIX
HMCTOYHUKOB TEIlIa B IPOMBIIIICHHOCTH U ObITy. CBOICTBA MPUPOTHBIX YTICBOIOPOIOB, HAXOXKICHHUE B
MIPUPO/IE U IPUMEHEHHUE alIKaHOB;

— HenpeJiebHbIe (AIKEHBI, ATKUHBI U aJIKaJIMEHbl) U apOMaTUYeCKUe YIiIeBoA0poibl. ['openue areTminena
KaK UCTOYHHMK BBICOKOTEMIIEpATYPHOTO IJIAMEHH ISl CBAPKU U PE3KU METAIIJIOB

— KUCIIOpOACOepkKalllie COeTUHEHHS (CIUPTHI U HEHOIIbI, KapOOHOBBIE KUCIOTHI M 3(UPBI, alIbJETUIIBI U
KETOHBI, JKUPBI, yriaeBoasl). [IpakTHdeckoe MNPUMEHEHHWE OSTUJICHIJIMKOIS, TIIHIEPUHA, (eHOoa.
[Ipumenenue Qopmanpaeruaa, aneraibAeryuaa, YKCYCHOM KHUCIOThl. Mpula Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MoOroIIIMe CBOKWCTBA MbLja

— a30Tco/iepKallue COeAMHEHNS (aMUHBI 1 AMUHOKHUCIIOTHI, OeNki). BricOKkOMONEKyISIpHbIE COeTUHEHUS
(cunTeTMYeCKMEe U OWOJOTMYECKU-aKTHUBHBIC). MoHOMEp, MOJUMEp, CTPYKTYPHOE  3BEHO.
[Tonumepu3anus 3TUIEHa KAK OCHOBHOE HAIIPaBJICHHUE €r0 UCIOJIb30BaHUSI.

['eneTnveckas CBsI3b MEXKy KilacCaMi OPraHUYECKUX COCTMHEHUM

HpaKaneCRue 3aHATHSA

7 «CBOMCTBA OPTraHMYECKUX COCTUHEHUI»
8 «Perenne 3agau»

JlabopaTopHbIe 3aHATHS

3 «IIpeBparieHust OpraHu4eCKUX BELIECTB IIPU HArPEBaAHHUM.

Tema 4.3.
WUnentuduxanms
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHUE U
MPUMEHEHUE B
OBITOBOH U

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

buooprannueckue coenunenus. llpumenenue u Ouonoruueckas poiib yriieBoAoB. OKuCIEeHUE
yIJIE€BOAOB — HCTOYHHMK DHEPrUM JKMBBIX OpraHu3moB. OOnacTd MNPUMEHEHUS aMHHOKHUCIIOT.
[TpeBparenus 6enkoB MUIM B opranuiMe. buonorndeckue pyHkiuu 6enkoB. buonoruueckue pyHkumuu
XKHUPOB. Polb OpraHnueckoil XMMUHU B peIIeHUH pobieM MUIIEeBOH 0e30MacHOCTH

OK 01
OK 02
OK 04
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MPOU3BOACTBEHHOMN
NEeATEILHOCTH
YeJI0BEKa

Ponp opranmdeckol XMMHUM B PEHICHUH MPOOJIEM HSHEPreTUYECKOW OE€30MacHOCTH, B Pa3BUTHU
MCIUIHUHBI, CO3AaHNU HOBBIX MATCPHUAJIOB, HOBBIX HCTOUYHHUKOB SHCPTHUU (aJIBTepHaTI/IBHBIe UCTOYHHUKHN
sHeprun). OnacHOCTh BO3/ICHCTBUS HA JKUBBIE OPraHU3Mbl OPTaHUYECKUX BEILECTB OTJEIbHBIX KJIACCOB
(YyrineBoJopoabl, CHUPTHL, (EHONBI, XJIOPOPTaHUYECKUE IPOU3BOAHBIC, ANbACTHABI U JIp.), CMBICI
MoKa3aTessi MPeAebHO TOMYCTUMON KOHIEHTPAUU

JlabopaTopHble 3aHATHSA

4 “Vnentudukamus opraHUIeCKUX COCTUHEHUN OTACIbHBIX KJIaCCOB™

Konrpoaknas CtpyKTypa U CBOMCTBA OPraHUYECKUX BELIECTB
padora 3 PYKLYP p
Pa3pea S. Kunernyeckne 1 TepMOANHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHUX PeaKIui
Ckopoctb OcHoBHOe coaep:xkaHue OK 01
XUMHUYECKHUX OK 02
CaKLUU.
peaxil Teoperuueckoe o0yueHue
XUMHUYECKOE
PaBHOBECHC CkopocTh peakiuu, €€ 3aBUCHMOCTb OT Pa3jMuYHbIX (DAaKTOPOB: MPUPOJIBI PEarupyrolliux BEIIECTB,
KOHILIEHTPAllUM pEarupyrollnux BELIECTB, TEMIEPAaTypbl M IUIOMAAM PEAKIMOHHOW IOBEPXHOCTH.
TennoBsie A3 (HeKThl XUMUYECKUX peaKuil. DK30- U SHJOTEPMHUUECKUE, PEAKIIUH.
OO6patuMocTh peakiuii. XMMHUYECKOE PAaBHOBECHE U €T0 CMEILEHHUE MO/ IeHCTBUEM Pa3InYHbIX (PAKTOPOB
(KOHILIEHTpalMsl peareHTOB WJIM TNPOAYKTOB pEakluH, IaBI€HHE, TeMIeparypa) Ui CO3JaHUS
ONTUMAJIBHBIX YCIOBUU MPOTEKaHU XUMHUECKUX ITpoueccoB. [Ipunuumn Jle [Hlatense
IIpakTH4eckne 3aHATHA OK 01
OK 02
9. BnusiHue pa3nu4HbIX (PaKTOPOB Ha CKOPOCTh XUMUYECKON peakiuu
Pasnean 6. PacTBOpsI
Tema 6.1. OcHoBHOe coaep:xaHue OK 01
OK 02

Teopernueckoe o0yuenue
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[TonsTue o PactBopenune kak Qusuko-xumuyeckuii mporecc. PactBopel. CrocoObl TPHUTOTOBJICHHS PAaCTBOPOB. OK 07
pacTBOpax PactBopuMocTs. MaccoBast 10151 pacTBOPEHHOTO BelecTBa. CMBICI ITOKA3aTeNsl MPEeAEIbHO 0y CTUMOM
KOHIIEHTPALMU U €r0 UCIIOJIb30BAHHUE B OIICHKE SKOJIOTHYEeCKON Oe301MacHOCTH.
[IpaBuia SKOJIOTHYECKH IEIeCO00Pa3HOr0 MOBEACHHUS B OBITY M TPYJOBOH NEATEIBHOCTH B ILEJSIX
COXpaHEHUsI CBOETO 3J0POBbsSI U OKPY’KAOIIEW MPUPOJHON CPEAbl; OMACHOCTh BO3/IEUCTBUS HA YKUBBIE
OpPraHU3MBbI ONPE/IEIIEHHBIX BEIIECTB.
Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJlaHUN Ha PACTBOPBIL, UCIIOJIb3yEeMbIE B OBITOBOM 1
IIPOU3BOJICTBEHHON JIESATEILHOCTH YEJIOBEKA
Tema 6.2. OcHoBHoOE coep:KaHue OK 01
Hccnenosanne OK 02
CBOWVICTB pacTBOpOB HaﬁopaTOleﬂe 3aHATHSA OK 04
5.«IIpuroroBieHue pacTBOPOBY.
IIpo¢deccnonaibHO-OPHMEHTHPOBAHHOE COJEeP:KaHUE (COJepKAHHE TPUKJIIATHOTO MOIYJIs1)
Paznen 7. Xumusi B ObITY U MPOU3BOACTBEHHOI IeATEILHOCTH YeI0BEeKA OK 01
OK 02
Xumusi B OBITY H | OcHOBHOE COlepKaHue OK 04
IIPOU3BOJICTBEHHOHU
p OK 07
JeATETbHOCTH Teopernueckoe o0yuenune
yesioBeKa

Hogeliime 1ocTHKEeHUsT XMMUYECKON HAyKH M XUMUYECKOH TexHojoruu. Posb XxumMuu B obecriedeHnu
HKOJIOTHYECKOM, SHEPreTHUECKOM 1 MUIEeBON 6e30acHOCTH, Pa3BUTHN MenULUHbI. [IpaBuia noucka u
aHaM3a XUMHUYECKOW HH(OpPMAIMM W3 Pa3IMYHBIX MCTOYHMKOB (HayyHas W Yy4yeOHO-HaydHas
JAUTEpaTypa, CpeicTBa MaccoBod HMHpopmanuu, cetb MHTepHeT) 3HadeHHe XUMHM B Tpodeccuu
[ToMomHUK MalMHUCTA

IMpakTuyeckue 3aHATHS

[Tpaktuueckoe 3anstre NelO «[IprMeHeHHe XUMHUYECKHX BEIIECTB W TEXHOJOTHH ¢ ydyeToMm Oymyiieit
poeCCHOHATBHON AeATETHFHOCTH TTOMOITHUKA MAIlTHHUCTA

IIpomexyTounas arrectanms no gucuuiuinbe (JIunddepennupoBaHublii 3a4eT)
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Bcero

70
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3. YCJIOBUSA PEAJIN3ALIUU ITPOT'PAMMBI
OBIIIEOBPA3OBATEJILHOM JUCOUILJIAHBI

3.1. TpeGoBanusi K MHHHUMAJILHOMY  MATEePHAIbHO-TEXHHYECKOMY

o0ecIeYeHnIo
Peanuzanus auciuruimHbl TpeOyeT HAMMYUS YIEOHOT0 KaOMHETa « XUMHUSD).

O6opynoBanne kabuHeTa:

-JleMoHCTpanMOHHbINA CTOJ — 1 IT.

- Komnprorep - 1mr.

- DKpaH Ha cToMKe — 11mT.

- Kononku — 2mr.

- MyabTUMEIUHHBIN KOMIUIEKT (IIPOSKTOP, HHTEPAaKTUBHAS TOCKa U Kabens) -1 mT.

- KoMmrnekT anexkrpocHadxkenus kabunera — 1 mT;

- Jlocka MarHuTHO-MapkepHas — | mit.

- TeneBuzop - 1 mT.

—Buneomaraurodon - 1 wr.;

- MHOroyHKIIMOHAIbHOE YCTPOUCTBO (IPUHTEP, KOMUP, CKaHep) - 1 wmiT.

- [Tapra nByxmectHas - 16 wir.

- Ckameiika ayqutopHas — 16 mr.

- CTOJI MUCbMEHHBIN - | mT.

- Ctyn npenoiasatens - 11mr.
Ob6opynoBanue 1a00paTOPUU: MEH3YpPKHU, MHUIETKU-KANEIbHUIIbI, TEPMOMETPBI, MUKPOCKOII,
¢mibTpoBaNbHAs Oymara, CTEKJISHHbIE TMPOOUPKH, PE3HMHOBBIC MPOOKH, (poHapuku, HaOOp
PEAKTUBOB, CTEKJISIHHbIE MAJOYKH, LITATUBBI I NPOOUPOK; MEpHbIE LMIMHJIPHI, BOPOHKU
CTEKJISIHHbIE, BOPOHKHU JeiUTeNbHble LuauHapuueckue (50-100 mi), CTynKu C NECTUKOM,
dapdopoBble Yalllky, TUHLETH, PUILTPEI OyMakHbIE, BaTa, MapJs, , JJaOOPaTOpHbIE IITATHBHI,
CIIUPTOBBIE TOPEJIKU, CIIMYKH, IPUOOP ISl MOJyYEHUs ra30B (UM MpoOUpKa ¢ ra300TBOJHON
TpyOKoOI), AeprKaTenu sl TPOOUPOK, CKIISIHKU JJIs1 XpaHEHHsI PEaKTUBOB, Pa3/1aTOYHbIC JOTKH;
xumuyeckue crakanel (50, 100 w 200 wmu1); mmarenu; MHUHIETHI; TUTEIbHBIC MIUIIIHI,
CeKYHJIOMepbI (TaiimMepsbl), MepHble npooupku (Ha 10-20 mir) u MepHbIe Kookl (25, 50, 100 n
200 wmu1), CTEK/ISIHHBbIE NAJOYKH; KOHUYecKHe Koyobl 1uist tutpoBanus (50 u 100 mm);
WHIVKATOpPHBIE IIOJIOCKM M omnpeneneHus pH M craHmapTHas HMHIMKATOpHAs IIKaja,
YHUBEpCaIbHbIA HHAUKATOP; numeTky Ha 1, 10, 50 mut (nau go3aropel Ha 1, 5 u 10 mut), GropeTku
JUIs TUTPOBaHMs, JaOOpaTOpHbIE /MM aHAJUTUYECKHE BEChl, CYIIWIbHBIM Ikad, u ap.
nabopaTopHoe 000pyI0BaHUE.

3.2. UudopmanuonHoe odecriedeHne 00yuyeHust

Ocnosnas numepamypa:
lNabpuensa O.C. Xumus. 10 xknacc. Yuebnuk (6azoBsiit) (OI'OC), 2020
["a6puensu O.C. Xumus. 11 knacc. Yuebnuk (6a3oBsiii), 2020

Jonoanumensvnan numepamypa:

MapteisoBa T. B. Xumus : yueOHUK U MPAKTHKYM JUIS CPETHETO MPOQecCHOHATBHOT0 00pa3oBanus /
T. B. MapteinoBa, U. B. ApramonoBa, E. b. 'onyHoB ; nmon oOmieit penakuueit T. B. MapTbeiHOBO#. —
2-e m3a., uctp. u aon. — Mocksa : U3marensctBo FOpaiit, 2023. — 368 c¢. — (IIpodeccronanpHoe
obpazoBanue). — ISBN 978-5-534-11018-0. — Texkct : anexkrponnsiii // ObC FOpaiit [caiiT]



Dnexkmponno-odpazoeamenvnule pecypcol:

DVD ¢ kabuneme:

XuUMHS JIEMEHTOB-HEMETAIJIOB, 64 MUHYTHI.
DJIEKTPOIMTHYECKAS AUCCOLMALUs, 37 MUHYT.
XUMMUA: 100 Benukux OTKpbITUI, 48 MUHYT.
XUMMUSL: Mup xumuu u Bojaa, 62 u 90 MUHYT.
XUMHUYECKHUE IJIEMEHTbI, 66 MUHYT.

XuMH4yecKkoe paBHOBecHE, 26 MUOHYT

Tunosele 3aaun 110 XUMUU AJ1g 8-9 kinaccos, 70 MUHYT.

NogkrwdpE

Humepnem-pecypcol

1.  www.pvg.mk.ru (omumnuazna «ITokopu BopoObeBbI TOPEI»).
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJABHOM JUCIHUILIUHBI

Kontponib u  olleHKa  pe3yibTaTOB  OOy4YEHHS  OCYIIECTBIISETCS
IpernojiaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUUECKUX 3aHATHH U 1a00paTOPHBIX
paboT, TECTUPOBAHUSA, a TAK)KE BBIMOJHEHUSA OOYYAIOUIMMHUCS WHAMBHYaIbHBIX
3aJlaHAl, MPOEKTOB, HccieqoBaHUU. Pe3ynbrarbl 00y4YeHUs ONPEAENSIIOT, YTO
oOyuJaroluecs: TOJKHBI 3HATh, MOHUMAaTh U JEMOHCTPUPOBATH MO 3aBEPUICHUH
W3YUYCHHUS TUCIUTLIIUHEI.

st hopMupoBaHus, KOHTPOJSL U OLIEHKU PE3yJbTaTOB OCBOCHUS YUeOHOMU
JVCLUIUIMHBI KCTIOJIB3YETCSl CUCTEMA OLIEHOYHBIX MEPONPUSATUI, TPEACTABIISIONIAS
co00i KOMIUIEKC Y4Y€OHBIX MEPOINPUATHH, COIJACOBAHHBIX C peE3yJibTaTaMH
oOyuenus u copmynupoBanubix ¢ yuetom ®I'OC COO (npeamMeTHbie pe3yabTaThl
no auctuiinae) u ®I'OC CIIO.

T
Ne | OK/TIK | Mopyas/Pazgen/Tema | Pesyabrar 00yyeHus HIILT OLEHOHMHBIX

MepOonpHUATHH
| | OcHoBHOe coaepxanne
1 ®opMyIHpoBaTh
Paznea 1. OcHoBbI PMyHP
0a3oBble NOHATHA U
CTPOEHHs BelecTBa
3aKOHbI XUMHHU
1.1 |OK 01 CrpoeHue aToMOB Cocrasmsars xumuueckue |1. Tect «Ctpoenue atToMmoB

XUMHUYECKUX 3JIEMEHTOB |(POPMYJIbI COEAMHEHUM B |XUMUYECKUX JIEMEHTOB U
Y IPUPOJIa XUMUYECKON |COOTBETCTBUH CO IPUPOJIa XMMHUYECKOMN
CBSI3H CTETNIEHbIO OKUCIICHUS CBSI3W».

XUMHUYECKHX JIEMEHTOB, |2. 3ajaul HA COCTaBIECHUE
UCXOJ1 U3 BAJIGHTHOCTH U |XUMHUYECKUX (HOpMyIT
AIIEKTPOOTPHULIATEILHOCTH |ABYXaTOMHBIX COETUHEHUI
(okcu0B, CynbPHUAOB,
TUAPUAOB U T.IL.).

3. 3ajaHus Ha
HCIIOJIb30BaHNE
XMMHYECKON CUMBOJIMKU U
HAa3BaHUU COEAMHEHUN 110
HOMEHKJIAaType
MEKIyHAPOAHOTO COr03a
TEOPETUYECKOUN 1
MIPUKJIATHON XUMHH U

TPUBHAJIBHBIX Ha3BaHUM pInIb




OK/IIK

Monyas/Pa3znen/Tema

Pe3ysabTar 00y4yeHus

THunobl OLEHOYHBIX
Meponpus THIA

COCTaBJICHUSA XMMHYCCKHX
(hopMysT ABYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
CyJIb(pUI0B, TUAPHUIOB U
T.I.) U APYTUX
HEOPraHUYECKUX
COCIUHCHHI OTACIbHBIX
KJIacCOB

1.2

OK 01
OK 02

[Tepuoanueckuii 3aKOH U
tabnuia J[. 1.
Menneneesa

XapakTeprus3oBaTh
XUMHUYCCKUEC DJICMCHTHI B
COOTBETCTBUU C UX
MOJIO)KEHHUEM B
MEePUOANYECKON crcTeMe
XUMHUYECKUX 3JIEMEHTOB
J.N. Menneneena

1. Tect «Mertamnuueckue /
HEMETAJUIMYCCKUE
CBOMCTBA,
3JIEKTPOOTPHULIATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHX 3JIEMEHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
IIOJIO’KCHUEM B
IIEPUOINYECKON CUCTEME
XHMHYECKHUX 3JIEMEHTOB
J.1. MeHaenaeeBay.

2. ITpakTryeckue 3aaHus
Ha YCTAHOBJICHUE CBSI3U
MEXIy CTPOCHHEM aTOMOB
XAMUYECKHX DJIEMCHTOB U
MIEPUOINUECKUM
H3MEHEHHEM CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U
WX COEIUHEHUI B
COOTBETCTBHUH C
TIOJIOKEHUEM
IIepuonnueckoii cucreme.
3. IIpaxTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aIaHUS HA
XapaKkTepHU3aLHIO
XHMUYECKHUX JIEMCHTOB:
«Mertamnnyeckue /
HEMETaJUIMYSCKUE
CBOICTBA,
3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K BJIEKTPOHY
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OK/IIK

Monyas/Pa3znen/Tema

Pe3ysabTar 00y4yeHus

THunobl OLEHOYHBIX
Meponpus THIA

XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX
JIEKTPOHHBIM CTPOEHUEM U
HIOJIOKEHHUEM B
IIEpUONYECKON CUCTEME
XMMHYECKHX 3JIEMEHTOB
.. MeunneneeBa»

Pa3zgen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THUIIbI
XHUMHYECKHUX peaKuui

Kontpoabsnas padora
«CTpoeHue BenecTsa u
XHMHYECKHe Peakunn»

2.1

OK 01
OK 04

THUIIBI XUMHYECKUX
peakuuii

CocraBisTh peakuuu
COC/IMHEHUS, Pa3JIOKCHUS,
oOMeHa, 3aMeIleHHS,
OKHCJIUTEIIFHO-
BOCCTaHOBUTEIIbHBIC
peaKuu

1. 3agaun Ha cocTaBlieHUE
YPaBHEHUH PEAKIINI:

— COEIMHEHHS], 3aMEeIleHus,
pas3ioxeHus, 0OMeHa;

— OKHCIIUTENIBHO-
BOCCTaHOBUTEIIbHBIX
peaKuurii C HCIIOJIb30BAHUEM
METO/1a 3JIEKTPOHHOT'O
OanaHca.

2. 3agauyn Ha pacyeT MacChl
BEIIeCTBA UM 00bEMa
ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO
W3 YYaCTBYIOIIUX B
pEakuu BEIIECTB; PACYETHI
Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MPOIYKTOB PEAKIUH, €CITH
OJIHO U3 BEIIECTB UMEET
npuMecu

2.2

DNEeKTpOTUTHYECKAS
IIUCCOLMAINS Y UOHHBII
o0MeH

CocCTaBisTh ypaBHEHHUSI
XHUMHUYECKHX PEaKIUH
HOHHOI'0 OOMeHaA C
ydacTHeM
HeOpFaHI/I'-IeCKI/IX BCIIIECCTB

1. 3amanus Ha cocTaBJICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peaKkiuii ¢ yyacTueM
KHCJIOT, OCHOBAaHHUM U
COJIEH, yCTAaHOBJICHUE
H3MEHEHHUS KUCIIOTHOCTHU
cpenbl

2. JIaboparopHas paboTa
"TUnel XUMHYECKUX
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OK/IIK

Monyas/Pa3znen/Tema

Pe3ysabTar 00y4yeHus

THunobl OLEHOYHBIX
Meponpus THIA

peakuumii"

Paznen 3. Crpoenue u
CBOMCTBA
HEOpraHuYecKuX
BellleCTB

HccaenoBatsb cTpoeHue u
CBOMCTBA
HEOPraHuYecKHX
BeEIIECTB

KonTpoabHasi padora
«CpoiicTBa
HEOpPraHu4ecKUux
BellecTB)

3.1

OK 01

Knaccudukanms,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposats
HEOpraHUYeCKue
BELIECTBA B COOTBETCTBUNU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEILIECTB UCXOJISI U3 UX
XUMHYECKOH (GOPMYIIbI HITH
COCTABJICHUE XUMHUYECKOU
(hopMyIIBI UCXOIS U3
HA3BaHUS BEIIECTBA 110
MEXTyHapOAHOMN WIIN
TPUBHAIBHOU
HOMEHKJIaType».

2. 3ajauu Ha pacyer
MaccoBOM J10J1M (Macchl)
XUMHUYECKOTO JIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. [IpakTuueckue 3a1aHus
1o KJiaccupuKaiuu,
HOMEHKJIAType U
XUMHYECKUM (popmymam
HEOPTraHUYECKHUX BEIECTB
pa3IUYHBIX KJIACCOB.

4. TlpakTHyeckue 3a1aHus
Ha oTpesieNieHue
XUMUYECKON aKTUBHOCTH
BEILECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOU CBS3U U
TUIA KPUCTAIUTMYECKOMN
pemieTku

3.2

OK 01
OK 02

DU3NKO-XUMHUYECKHE
CBOMCTBA
HeOpFaHquCKHX
BEIIECTB

YcranaBiauBaTh
3aBHCHUMOCTh (PU3UKO-
XUMHUYECKUX CBOMCTB
HEOPTraHWYECKUX BEIIECTB
OT CTPOEHUSI aTOMOB 1
MOJIEKYJI, a TAK)KE TUIIa
KPUCTAJUTMYECKOU

1. Tect «OcobeHHnoCTH
XUMHYECKHX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUH, aMPOTEPHBIX
TUJPOKCHUJIOB U COJICI.

2. 3a1aHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
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OK/IIK

Monyas/Pa3znen/Tema

Pe3ysabTar 00y4yeHus

THunobl OLEHOYHBIX
Meponpus THIA

PCLICTKH

peakuuii ¢ yaactuem
IPOCTBIX U CIOKHBIX
HEOPraHUYECKHX BELIECTB!
OKCHJIOB METAJUIOB,
HEMETAJJIOB U aM(OTEPHBIX
JJIEMEHTOB;
HEOPTaHUYECKUX KHCIIOT,
OCHOBaHUU M aM()OTEPHBIX
THJPOKCHJIOB,
HEOPraHUYECKHUX COJICH,
XapaKTEPU3YIOIINX HX
CBOMCTBa M CIIOCOOBI

MOy YCHHUS.

3. IlpaxTuko-
OpPHEHTHUPOBAHHBIC
TEOpPETUYECKHE 3aTaHns Ha
CBOMCTBa M MOJy4YEHUE
HEOPraHUYECKHX BEUIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPraHHYECKUX
BEIIECTB

Hccnenosatn
Ka4eCTBEHHBIC PEAKIIUH
HEOPraHWYECKUX BEIIECTB

1. IlpakTuko-
OPHUECHTHPOBAHHBIC 3aJaHUS
10 COCTaBJICHUIO
XUMUYECKUX PEAKIUHN C
y4acTHEM HEOPTaHHMYECKUX
BEILIECTB, UCIIOIb3YEMBIX
JUTSL UX WICHTU(UKAIIHH.
2.JIaboparopnas pabdora:
“Unentuduxarms
HEOPTraHWYECKUX BEIIECTB”

Pazpnen 4. Ctpoenne u
CBOliCTBa
OPraHMYecKux
BeLEeCTB

HccnenoBarb cTpoeHue u
CBOICTBA OPraHHYeCKUX
BElIECTB

KonTpoabsnas padora
«CTpoeHue U CBOICTBA
OPraHHYeCcKHX BellecTB)
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OK/IIK

Monyas/Pa3znen/Tema

Pe3ysabTar 00y4yeHus

THunobl OLEHOYHBIX
Meponpus THIA

4.1

OK 01

Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHMYECKUX BEIECTB

Knaccudunuposats
OpraHHYecKre BEIIeCTBA B
COOTBETCTBUU C UX
CTpPOEHUEM

1. 3amaHust Ha COCTaBJICHUE
HA3BaHUN OPraHUYECKUX
COCTUHEHUH I10
TPUBHUAIBHON WU
MEXKIYHAPOJHOM
CHUCTEMATUYECKOU
HOMEHKJIaType.

2. 3agaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKPAIIEHHbIX
CTPYKTYPHBIX (hopMyI
OpPraHUYECKUX BEILECTB
OTJICNbHBIX KJIACCOB.

3. 3aauM Ha onpezeneHue
npocteimien GopmyIbl
OpPraHUYECKON MOJIEKYJIbI,
UCXO/IS U3 DJIEMEHTHOTO
cocrana (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COETUHEHUN

YcranaBiauBaTh
3aBUCUMOCTH (DU3HKO-
XUMHYECKHUX CBOHCTB
OpraHUYECKHUX BEIIECTB OT
CTPOCHUS MOJIEKYJI

1. 3ajaHus Ha cocTaBIEHUE
ypaBHEHUN XUMHUYECKUX
peakiuii ¢ yyactueM
OpPraHMYECKUX BEILECTB Ha
OCHOBaHUU UX COCTaBa U
CTpOEHHUSI.

2. 3ajaHus Ha COCTaBJIEHUE
ypaBHEHUN XUMUYECKUX
peakuuid,
WUTFOCTPUPYIOLIUX
XUMHUYECKHUE CBOWCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX
peaKkuui U TeHETUYECKON
CBSI3U OPTaHUYECKUX
BEIIECTB Pa3HbIX KJIACCOB.
3. PacyerHble 3a1auu 10
YPABHEHUSIM PEAKLMM C
y4acTHEM OPTaHHYECKUX
BEIIECTB.

4. JTaboparopHas paboTa
“IIpeBparieHust
OpPTaHUYECKUX BEIIECTB MPHU
HarpeBaHuun"
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THunobl OLEHOYHBIX

Ne | OK/IIK | Monyas/Pa3nen/Tema |  Pe3yabrat 00yueHust .
MeponpusTHil
4.3 | OK 01 Nnentuduxarnus Uccnenosars 1.IIpakTuko-
OK 02 |opranuueckux BEIIECTB, |KAYECTBEHHbIC PEAKIIMK  |OPUEHTHUPOBAHHBIC 3aJaHUS
OK 04 |ux 3HaueHue u OpraHUYEeCKUX 110 COCTaBJICHUIO
[IPUMEHEHNE B OBITOBON |COETUHEHUI OTACIBHBIX |XMUMUYECKUX PEaKIUi C
Y TIPOU3BOJICTBEHHOMN KJIaCCOB y4acTHEM OPTaHHYECKUX
JeSATEIbHOCTH YeJIOBEKa BEIIECTB, B T.4.
HCIIOIB3YEMBIX ISl UX
UICHTH(PUKAIUYT B OBITY U
POMBIIIIICHHOCTH.
2.JIaboparopnas paboTa:
“Unentuduxanus
OpPraHUYECKUX COCAMHEHUN
OTJIENbHBIX KJIaCCOB”
5 Pasnean 5. XapakTepu3oBaTh
Kuneruueckue u BJIMSIHUE PA3JTHYHBIX
TepMoAUHAMUYECKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBeECHE U CKOPOCTh
NPOTeKAHUS XHMHUYECKHX peakumnid
XHUMHYECKHX PeaKkuui
5 |OKO0l CkopocTh XUMHUYECKUX | XapaKTepu30BaTh [IpakTuko-
OK 02 |peakiuil. XMMHUYECKOE |BJIMSHHUE KOHLEHTPALIMU |OPUEHTUPOBAHHBIE
paBHOBECHE pearupyromux BemecTB U | TEOPETHUECKHUE 3a/IaHus Ha
TEMIEPaTyphbl Ha CKOPOCTH |aHAMHU3 (PaKTOPOB,
XUMHYECKUX PeaKIni BIIUSIOIINX HA U3MEHEHHE
XapakTepuzoBaTh CKOPOCTH XUMHUUYECKOU
BIIMSIHUE U3MEHEHUS peakiuu. [IpakTuko-
KOHIICHTPAIIUU BEIIECTB, |OPUEHTHUPOBAHHBIC 3a/IaHUS
PEeaKIMK CPeIbl U Ha MMPUMEHEHUE MTPUHITUTIA
TeMIepaTypsl Ha Jle-llaTense nus
CMEIIEHUE XUMUYECKOTO |HAaXO0JICHUs HAlPaBIICHUS
paBHOBECHUS CMEUIEHUsI PaBHOBECHUS
XUMUYECKON PeaKluu U
aHayn3 (aKTopoB,
BIIUSFOIINX HAa CMEIIEHUE
XUMUYECKOTO PAaBHOBECHUS
6 HccnenoBaTh HCTHHHBIE
Pa3znen 6. PacTtBopbl PacTBOPHI € 32JaHHBIMH
XapaKkTepUuCTUKAMH
6.1 | OK 01 [TonsTre o pactBopax  |Pasnuuars ncTuHHBIE 1. 3anaun Ha
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THunobl OLEHOYHBIX

Ne | OK/IIK | Monyas/Pa3nen/Tema |  Pe3yabrat 00yueHust .
MeponpusTHil
OK 02 pacTBOpHI MIPUTOTOBJICHUE PACTBOPOB.
2. IIpakTuxo-
OpUEHTUPOBAHHBIE
pacueTHbIe 3a/1aHus Ha
JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
MPOU3BOACTBEHHOMN
JESTEIbHOCTH YEJIOBEKA
6.2 |OKO0l |HccnenoBanue cBoiictB |MccienoBaTh GU3NKO- JlaboparopHast pabota
OK 04 |pacTBOpOB XUMHYECKHE CBOMCTBA “IIpuroroBneHue
UCTHUHHBIX PACTBOPOB pacTBOpoB”
Il | IlpodeccnonaIbHO-OPHEHTHPOBAHHOE COJAEPKaHUe (COAepKaHHue IIPUKJIATHOTO
MO/1YJIfA)

7 Paszpnen 7. OuenuBath nocJjeAcTBu |3amuTa Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oynyuiei
NMPOU3BOJACTBEHHOM MPOU3BOACTBEHHOMI npogeccuoHaIbLHOM
AeATeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa |1eATeJIbHOCTH)
YyeJI0BeKa ¢ MO3MIIUIA

IKO0JIOTHYECKOM

0e3onacHocTH
OK 01 Xumusi B ObITY U OuenuBats nocneactus | Ketic (c yuerom Oyaymieit
OK 02  |mpou3BOJACTBEHHOU OBITOBOM U npodeccroHaibHOI
OK 04  |nesaTenbHOCTH YellOBEKa |IIPOM3BOJCTBEHHON JESITEIbHOCTH)
OK 07 NIesTeTLHOCTH YesioBeka ¢ | B0o3MOKHBIE TEMBI KEHCOB:
TK1.1 1. [Torerutenue KIMMaTa u

HO3UIUU DKOJIOTUYECKON
0€e301acHOCTH

BBICBOOOKICHHE T'a30BbIX
THJIPATOB CO JIHA OKEaHa.

2. bynymue marepuansl JUIs
aBua-, MalINHO- U
MPUOOPOCTPOCHUS.

3. HoBsle maTepuansl A
COJIHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
PaCTUTENFHBIX TPEnapaToB
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KAJTEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 JUCIHUIIIINHE

«XHUMMUA»

1 cemectp (34 yaca)

Ne rembl | KoJu-Bo Ne HaumeHoBaHUe y4eOHOTO 3aHATHSA
4acoB y4eOHOro (dbopma npoBeaeHust)
3aHITHA
11 1 1. CoBpeMEeHHOE CTPOCHHE aTOMA.
1 2. Tunbl XUMHUUECKHX CBSI3EH.
1 3. Ipaxtrdeckoe 3ansaTHe Nl « HOMEHKIATYPHI BEIIECTBY
1 4. [paktrueckoe 3anarue Nel «HoMeHKIATYpBI BEICCTBY
1.2 1 5. IIpaktuueckoe 3anarue Ne2 «I1.C.X.D. I.M1.MenzaeneeBa»
1 6. IIpaxtrgeckoe 3ansTue Ne2 «I1.C.X.3. /.M. MenneneeBa»
2.1 1 7. XUMHYECKHE PEaKIHH.
1 8. YpaBHEHUS OKUCIICHHUS-BOCCTAHOBIICHHUS.
1 9. [Ipaxrraeckoe 3aaarre Ne3 «OCHOBHBIE CBOWCTBA 3JIECMEHTOBY
1 10. IIpaktuueckoe 3anarue Ne3 « OCHOBHBIE CBOHCTBA DJIEMEHTOBY
2.2 1 11. Teopust AIEKTPOIUTHUECKON AUCCOLUAITHH.
1 12. KucnoTHo-0CHOBHBIE peaKIuy.
1 13. JlaboparopHaoe 3ausTHE Nol « THITEI XUMHUICSCKHUX pEaKIIHin
1 14. JlabopatopHoe 3aHsTHE Nol « THITBI XUMHUICCKIX PEaKITHiDy
1 15. Konmponvnas paboma Nel
1 16. Konmponvnas paboma Nel
3.1 1 17. Kraccudukaiys HeopraHM4eCKnuX BeleCTB.
1 18. Kpucrammuueckue pemeTKy.
1 19. [Ipaxtryeckoe 3anaTue Ned «HoMeHKIIaTypa HEOPraHMYECKUX BEIECTBY
1 20. [Ipaxtryeckoe 3anaTue Ned «HoMeHKIIaTypa HEOPTaHHUECKUX BEIIECTBY
3.2 1 21. Mertamnsl. CBotictBa. [Tonydyenne. Koppo3susi.
1 22. Hewmeramnsl. CoricTa. [lonyuenue.
1 23. OKCHJIBI U THIIPOKCHIBI.
1 24. KHCIIOTHI B COJH.
1 25. [paktrdeckoe 3aasaTue NeS5 «Pemenne 3agau»
1 26. [paktrdeckoe 3aasaTue NeS5 «Pemenne 3agau»
3.3 1 27. JlaboparopHoe 3ansTHE No2 «meHTHUKAIN HEOPTAaHHYECKUX BEIECTBY.
1 28. Jlaboparophoe 3ansTre No2 «neHTH(HUKAIMS HCOPTaHMYSCKUX BEIECTBY.
1 29. Konmponvnas paboma Ne2
1 30. Konmponvnas paboma Ne2
4.1 1 31. IIpenmer opranmueckoit xumuu. Teopus A.M. ByTtieposa.
1 32. Knaccudukanus opraHnyecKux BelecTs.
1 33. [paktudeckoe 3aasaTue Ne6 « HoMeHKIaTypa OpraHNYECKUX BEIICCTBY
1 34. [Ipaxtryeckoe 3aaaTue Ne6 «HoMeHKIaTypa OpraHHuecKuX BEIIEeCTB
2 cemectp (36 yacoB)
4.2 1 35. Oco0eHHOCTH OPTaHMYECKUX COSAMHECHUH.
1 36. AJIKaHbI, aJIKeHBI, AJIKWHBI U aJIKaJIUCHBI.
1 37. Kucnopoacoaepxamine COeTUHEHHsI
1 38. Mpi1a 1 KapOOHOBBIC KMCIIOTHI
1 39. A3oTcoieprKalle CoeIMHEHUs
1 40. BrICOKOMONEKYIISIPHBIC COCTUHCHUS
1 41. IIpaktudeckoe 3ansaTre Ne7 «CBOMCTBA OpTaHUIECKUX COCTUHEHHID
1 42. [Ipaktrueckoe 3aaaTre No7«CBoicTBa OPraHMUECKIX COSTMHEHHI
1 43. [IpakTryeckoe 3aasTue Ne8 «Pemenne 3agawdy
1 44. [Ipaktryeckoe 3aasTue Ne8 «Pemenne 3aga€y
1 45. Jlaboparoproe 3anstue Ne3 «IIpeBpamieHusi OpPraHUYECKHX BEIIECTB MIPH

HarpCBaHum».

30




1 46. Jla6opatopHoe 3ausTHe Ne3 «IIpeBpamieHus OpraHnaecKnX BEmECTB PH
HATPCBAHUNY.
4.3 1 47, Buooprannyeckue coemnHeHUs. YTIICBOIbI.
1 48. benxn.
1 49. Posb opraHuyeckoil XMMHHU B pelICHUH TPo0JieM OKpYXKaIoLIel cpeibl.
1 50. OnacHOCTh BO3JICHCTBHS HA KUBBIC OPraHM3MbI OPraHHYCCKUX BEIIECTB.
1 51. Jlabopatoproe 3amstue Nod «UneHTU(UKAIMSA OPraHWMYCCKUX COCAMHCHHIMA
OTJICIIBbHBIX KJIACCOBY
1 52. Jlabopatoproe 3amsatue Nod «UneHTU(UKAIMS OPraHWMYCCKUX COCAMHCHHIMA
OTICIBHBIX KJIACCOBY
1 53. Konmponvuas paboma Ne3
1 54, Koumponvnas paboma No3
5 1 55. Xumuaeckne peakiui. CKopocTh. 3aBUCHMOCTE.
1 56. XUMHYECKOE PABHOBECHE U €r0 CMEIICHHE.
1 S7. TpaxTiaeckoe 3aHsaTHe Ne9 «BiusHHe pasIndHBIX (AKTOPOB HA CKOPOCTh
XMUMUYECKOM PeaKInm
1 58. [paktuueckoe 3ansatue Ne9 « BnusHue pa3muuHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKITII»
6.1 1 59. PactBopbl. Crioco0bl MPUTOTOBJICHHSI.
1 60. MaccoBast 107151 paCTBOPEHHOT'O BEIECTBRA.
6.2 1 61. Jlabopatoproe 3ansTHe Ne5 «[IpuroToBneHmne pacTBOPOBY.
1 62. JlabopatopHoe 3ansitie No5 «IIpuroroBneHne pacTBOpPOBY.
7 1 63. Hogeiimune qocTkeHUsI XAMUYECKOW HAYKU M TEXHOJIOTHH. 3HAYEHUE XUMHHU B
npodeccrnu [ToMOITHUK MalIMHUCTA
1 64. Pob XUMHH B OKpYXKalomeil cpee.
1 65. [Ipaktnueckoe 3ansitue Nel0Q «IIpuMeHeHne XMMUYECKUX BEILIECTB U TEXHOJOTUH
¢ ygetoM Oyayriel mpodecCHOHAEHON IS TEIEHOCTID
1 66. IIpaxtuueckoe 3anarue Nel0 «IlprMeHeHne XUMUYECKHX BEIIECTB U TEXHOIOT Uit
¢ ydeToM Oyaymiel mpodecCHOHATFHON ASATEIIFHOCTH TOMOITHHKA MAIIHHICTAY
1 67. [Ipaktuueckoe 3ausitue Nel0Q «IIpruMeHeHre XMMHYECKUX BEILECTB U TEXHOJOTUH
¢ y4eToM Oyayiiei npodeccHoHaIbHOI e TeTbHOCTH IIOMOIITHUKA MAIIMHUCTa»
1 68. [Ipaktuueckoe 3ansitue NelQ «IIpumMeHeHre XMMUYECKUX BEILIECTB U TEXHOJOTUH
¢ yueToM Oyaymiel mpodecCHOHATEHON AESTEIFHOCTH TOMOITHHKA MAIIHHUCTAaY
69. Juppepenyuposannuiii 3auem
1 70. Juppepenyuposannviii 3auem
Bcero 70
4acoB
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