JlenapramenT oOpasoBanus u Hayku KocTpomckoii obnacti
00J1acTHOE rocyAapeTBEHHOE OI0/IKETHOE
npoeccnoHanbHoe 0dpasoBaTe/ibHOE YupeKAeHHEe
«KocTpoMckoil TOpropo-3k0HOMHYECKHIT KOMNEIK»

PABOYAS [TIPOTPAMMA OBIIEOBPA3OBATEJIbHOU
YUYEBHOU JIJUCIIUTTJIMHBI

PACCMOTPE

HA

O/J112. XUMUSA

Metoanueckum cosetom OI'BITOY

«KTDK»

[Tporokon Ne 8 ot 03.05.2024 1.

IIpencenarens

MC 72/ Tletponasnosckas SLA.

OJIOBPEHA

LLIUKJIOBOM METOJIMYECKOM KOMHCCHEN
obmmeobpazoBaTebHBIX JHCLHILIHH

npotokon Ne 7a 5.04.
[Ipencenarens

2024 r.
orajkuHa E.A.

Koctpoma

2024 r.

PACCMOTPEHA

[lenaroruueckum cosetom OI'BITOY «KTOK»
[Tporokon Ne 6 ot 08.05.2024 r.

[Tpukas OI'BIIOY «KT2K» ot 08.05.2024 r.
No 147 /n

PaGouas nporpamma pa3zpaboTaHa Ha OCHOBaHHH
[Tpukasa MuHucrepcrea NPOCBEILEHUA
Poccuiickoit @enepauuun or 18 mas 2023 rona
Ne371  «O6  yreepwaenun  (eaepaibHOH
o0pazoBartenbHOH TMPOrpamMMbl cpejiHero odiiero
obpazoBaHusy, NPUMEPHOIA NporpamMMbl
ob1eobpasoBarelibHO# JHCUHITTHHBI,
YTBEPK/IEHHOI Ha 3acesaHuu CoBeTa 110 OLEHKe
COJlep/KaHus M KayecTBa NPUMEPHBIX pabounx
nporpamm o01e00pa3oBaTeIbHOTO W COLHAIbHO-
r'yMaHHTapHOro LIHKJIOB CpejiHero
npoeccHoHanbHoro  obpasopanus, IlpoTokosn
No 14 ot 30 Hosiopst 2022 rona

no CreuHalbHOCTAM CpeJIHEro
npogeccHoHalbHOIO oOpaszoBaHus (CIT10O)
YKPYIHEHHOH rpynribl

15.00.00 Mamnnocrpoenune

15.02.07 MonTawx, TexXHHYecKast
00C/IY:KHBAHHE, HKCIJIYATANHS W PEMOHT
NPOMBILLICHHOTr0  ofopyaoBanust B (no
oTpac/sim)

3am. aupexTopa " AA. Cmuphosa



MuHucTEpCTBO MPOCBELIECHUS Poccuiickoit ®denepauun
ot 18 mas 2023 roma Ne 371 «OO6 yrBepkaeHuu ¢eaepaabHOl 00pa30BaTEIIBHOW MPOTPaMMBbI
cpenHero obmiero oOpa3oBaHUS», MPUMEPHOW MPOTrpamMMbl 00IE00pPa30BATENHLHON JUCIUTUIHHEI,
yTBepKAeHHON Ha 3acenanuu CoBeTa MO OLEHKE COJEp)KaHUs M KadecTBa MPUMEPHBIX paboumx
nporpaMM  00IIeoOpa3oBaTEIbHOTO W COLMATBHO-TYMAaHUTApPHOTO  I[HMKJIOB  CPEIHETO
npodeccuoHaibHOr0 0opazoBanus, [Iporokon Ne 14 ot 30 Hos6pst 2022 rona

Opranuzanusa-pa3padoTuukK:

OI'BITIOY «KocTpoMCKOil TOProBO-3KOHOMHUYECKUN KOJIIEIXK»
Agtop: I'puropreBa T.H.

COJEPKAHUE



1. O6mras xapakTepucTrKa paboueit mporpaMmsl 001IIe00pa30BaATENHHON JUCTIMILTAHBT «XHMESD) «..vvveivveerereesireesireesineenenes 4

2. CTpyKTypa H cojepkanue 00meo0pa3oBaTeIbHON TUCITTUTUTHHBL « XHMUSI) .veevveersreessreessesssseesssesssessnsesssseesnesssssessensnes 9
3. YCnoBus peanu3anuy MporpaMMbl 00IIEC00PA30BATCIBHOMN TUCTIATIIHHBI «......ceuverteeiersueesseesessesssesssessesssessuesssessnessnssnes 18
4. KoHTpOJb 1 OLIeHKA Pe3yIBTATOB OCBOCHUS 00MIE00PA30BATECITBHOMN JUCTIUIIIIHBL «...vevvvesreesreesressressessneesneesseesnesnresseenes 18



1. OBIIASI XAPAKTEPUCTHUKA MIPUMEPHOM PABOYEN NIPOT'PAMMbI
OBIIEOBPA3OBATEJILHOM JUCIHUILIUHBI «XUMMSI»

1.1. MecTO AUCUMILUIUHBI B CTPYKTYPe OCHOBHOM NMpodecCHOHATBbHOI 00pa30oBaTeIbHOI MPOrpaMMbl

OO6meoOpa3oBarTenbHas TUCHHUIUIMHA «XHUMHUS» U3ydaeTcs Ha 0a30BOM ypOBHE B 00IIe00pa3oBaTEIIFHOM IIHKIIE
y4e0HOTO IIaHa OCHOBHOM MpoQeccHOHANBHOW 00pa30BaTeN-HON IPOTrpaMMBl YKPYITHEHHBIX TPYIIT CHeNHaNbHOCTEH /
npodeccuit:  15.00.00 MammHOCTpOeHHe, cnenuanbHocTh 15.02.07 MoHTax, TexHHYecKas O0OCTyXHBaHUE,
SKCIUTyaTalus ¥ PEMOHT IPOMBIIIIEHHOT0 000pyI0BaHHUS B (II0 OTPACTISIM)

«XuMus» Ha 0a30BOM YpOBHE COCTaBJIsIeT 72 4aca, M3 KOTOphIX 64 waca — 6a3oBbId Moayns (6 paszaenoB) u 8
4acoB — MNpuUKIagHOM Monynb (1 pasjen), BKIIOYAIOHIMHA IPAaKTUKO-OPUEHTHPOBAHHOE COAEP)KaHHE KOHKPETHOM
npodeccuu WK CreruatbHOCTH.

IIpuknaaHoit MOaynb BKIIIOYAET OAMH pasfen. Pazmen 7 «XuMmus B ObITY U MPOU3BOJCTBEHHOU AESITENBHOCTU
YeJoBeKa» pealmsyeTcs Uil Bcex mHpodeccuit/criennanibHOCTe Ha MaTepHaie KeHCOB, CBS3aHHBIX C IKOJIOTHYECKOMH
0e30MaCHOCTEI0O M OIICHKOHM ITOCIIeACTBUH OBITOBOW W MPOM3BOJACTBEHHOW IESITENBHOCTH, IO OTpacisiM Oymymiei
po¢eCCHOHATBHOMN NesTeTPHOCTH 00yJarOIINXCSI.

ITepronx oOyueHUs U pactpeneieHue 0 CeMecTpaM OTIpeeNsIeT 00pa3oBaTeIbHAs OPTraHU3aNs CAaMOCTOSTEIHHO,
C yYeTOM JIOTHKH (OPMHUPOBAHUS TIPEAMETHBIX pE3yIbTaTOB, OOMNIMX W TNPO(PECCHOHAIBHBIX KOMIICTCHIIUH,
MEXIIPEIMETHBIX CBS3¢H C OPYTUMH JUCHUIUIMHAMH OO0IIeoOpa3oBaTeNbHOTO W OOMIENpodeCCHOHAIBHOTO MUKIOB
y4eOHOTO IJIaHa.

1.2. Ile1u ¥ NJIaHUpPYeMblIe Pe3yJabTaThl 0CBOCHHS TUCHHMILINHBI

1.2.1. Heau u 3aga4m AUCUMTLTAHBI

®opMuUpOBaHUE y CTYACHTOB NPEACTABICHUS O XMMHUYECKOM COCTaBIIAIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI
MHUpa KaK OCHOBbBI IIPUHATUA peIHeHI/Iﬁ B JXM3HCHHBIX U MPOU3BOJACTBCHHBIX CUTYyallUAX, OTBETCTBCHHOT'O IOBCACHUA B
TIPUPOIHOM cpene.

3agayn AUCUUILINHBI:

1) chopmupoBaTH NOHNMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHNS XUMHUIECKUX MTPOIECCOB U SIBICHUHA B OKPY>KaromieiH
cpene, IeTOCTHON HayIHOW KapTHHBI MHUpA, B3aNMOCBS3U H B3aHMO3aBHCHMOCTH €CTECTBCHHBIX HaYK;

2) pa3BUTh YMEHHS COCTABIATH (POPMYITBI HEOPTaHMYECKUX W OPTAaHWYCCKHUX BEIIECTB, YPABHEHUS XHUMHUYECKUX
peakLuii, OOBSCHATH UX CMBIC], HHTEPIIPETUPOBAThH PE3YNIBTAThl XHMHYECKHX HKCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKK IPOBEACHUS IMPOCTEHINNX XHUMHYCCKHX DKCICPHUMEHTAIBHBIX HCCICOBAHUI C
co0JTtoIeHrEM MTpaBuIl 0€30IIaCHOTO O0pAaIeHHs C BELECTBAMH M JIAOOpaTOPHBIM 000PYI0BaHUEM;

4) pa3BUTb YMEHHUSI HCIIOJIb30BAaTh NHHOPMAIINIO XUMHUUECKOTO XapaKTepa U3 pasiIuIHbIX HCTOUHUKOB;

5) chopmupoBath yMEHHs MPOTHO3UPOBATH IMOCICACTBHS CBOCU MEATCIBHOCTH M XHUMHUYECKUX MPUPOIHBIX,
OBITOBBIX M MIPOM3BOJICTBCHHBIX IPOLIECCOB;

6) chopMHpoBaTH MOHWMAHHWE 3HAYUMOCTH IOCTIDKCHHH XWMUYECKOW HAYKH M TEXHOJOTHHA IS Pa3sBUTHA
COLIMATLHOW U MPOU3BOJICTBEHHOI cdep.



1.2.2. IlnaHupyemblie pe3yJabTaThl 0CBOCHHA 00111€00pa30BaTeIbHOM AUCHUILIHHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe ®T'OC COO

Koa n
HaNMMEeHOBaHHe
(popmupyembix
KOMIIeTeHIN It

Iliianupyemble pe3yJbTaThl 0CBOCHMS JHCHUILIMHBI

Oﬁume1

HI/ICHI/IHJIHHaprIez

OK 01. Beibupats
CHOCOOBI PeUICHNUS
3am1a4
npodeccroHanbHO
1 1eATeIbHOCTU
MPUMECHHUTCIIBHO K
pa3IM4YHBIM
KOHTEKCTaM

B yacTH TPy10BOr0 BOCHIUTAHMS:

- TOTOBHOCTh K TpPYAy, OCO3HaHHE IIEHHOCTH MacTepCTBa,
Tpyaomrooue;

- TOTOBHOCTh K aKTHBHOM NEATEILHOCTU TEXHOIOTHYECKON U
CONMAILHOW HANPABJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH,
IUIAHUPOBATh M CAMOCTOSTCIIBHO  BBIOJHATH  TaKYHO
JIEATENILHOCTE;

- HUHTEpPEC K pa3IM4HbIM cdepam MpodecCHOHATBHOMN
JIEATEILHOCTH,

OsJajgenne YHHBEPCAJILHBIMH
MO3HABATENbHBIMH JAeHCTBUAMU:

a) 0a3oBbIe JOTHYeCKHE JeHCTBUA.

- CaMOCTOSITETbHO (OPMYIHPOBATh M AKTYaIU3UPOBATH
npo0biieMy, paCCMaTPUBAThH €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHHUS, KIacCU(PUKAIINHA U 0000IICHHS;

- ONpEeNeNATh LENH ACATCIHLHOCTH, 3a/]aBaTh MapaMeTphl W
KPUTEPHUH UX JOCTHIKCHUS;

- BBIIBJIATH  3aKOHOMEPHOCTH U
paccMaTpUBaEMbIX SBJICHUAX;

YueOHbIMH

MIPOTUBOPECHUU B

- BHOCUTHb KOPPEKTUBBI B JACATCIBHOCTH, OLCHUBATDH
COOTBETCTBUEC  PE3YJbTATOB  LCJIAM, OLCHUBATHL PUCKU
HOCHCHCTBI/Iﬁ JACATCIIbHOCTH,

- pa3BuBaTb KpPCATUBHOC MBINUJICHUEC 1pU PCHICHUU

JKU3HEHHBIX TPOOIIeM

0) 0a30oBbBIE HCCIEA0BATEILCKHE HeHCTBHA:

- BIAQJETh HAaBBIKAMH y4eOHO-HCCIICHOBATEIBCKOW U
MIPOEKTHOH IeSATETHHOCTH, HABBIKAMH pa3penieHns Ipo0iem;
- BBIABJIIATH HpI/I‘II/IHHO-CHeHCTBeHHBIC CBsA3HU u

- BJIAJIETh CUCTEMON XMMHUYECKUX 3HAHUH, KOTOPAasl BKIKOYAET: OCHOBOIIOJIAraloNe MOHATHUS
(XMMHUYECKHI DJIEMEHT, aTOM, JJIEKTPOHHAs 000J0YKa aToma, S-, p-, J-dIEKTpOHHBIC
opOWTanu aroMoB, HWOH, MOJCEKYJIa, BaJCHTHOCTh, JJCKTPOOTPHUIATEILHOCTh, CTEIICHD
OKHCIICHHS, XUMHYECKas CBS3b, MOJIb, MOJSIPHAs Macca, MOJSIPHBIH 00BeM, YTIICpOIHBIN
cKeneT, (pyHKIMOHAIBHAS TPYINa, Paaukal, U30MEpHs, W30MEPhbI, TOMOJIOTUYCCKHMA PsII,
TOMOJIOTH, YTJIEBOAOPOJbI, KHUCJIOPOA- U a30TCOJEpKalllde COCIUHEHHS, OMOJOTHYECKH
aKTHUBHbIE BellecTBa (YIJIEBOJbI, KUPBI, OCIKH), MOHOMED, MOJUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COSAMHEHUS, KPUCTAJUITMUECKass pEelIeTKa, THUIBl XUMHUYECKUX
peakuuit (OKUCIUTENbHO-BOCCTAHOBUTENbHBIE, 9K30-H SHAOTEPMUUYECKUE, PEAKIIUH HOHHOTO
oOMeHa), pPacTBOpP, OJEKTPOJIUTHI, HEIICKTPOIUTHI, DIEKTPOIUTHUYECKAs JHUCCOIMALINS,
OKHCIIUTENh, BOCCTAHOBUTEIh, CKOPOCTh XUMHUYECKON PEaKINH, XUMIYECKOe PaBHOBECHE),
TEOPHUH U 3aKOHHI (TEOPHsI XUMHYECKOTO CTPOCHHUS OpraHmdeckux BemecTB A.M. Bytieposa,
TEOpHUs NEKTPOIUTHYECKOHN Juccouuanuu, nepuoanyeckuit 3akod .M. Menaeneesa, 3aKkoH
COXpaHCHHS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJHYCCKHHA S3BIK XUMHH, (PAKTOIOTHICCKHE
CBEJICHUS O CBOMCTBAxX, COCTaBe, MOJYYCHHH W OE30MACHOM HCIOJIh30BaHUH Ba)KHEHIIUX
HEOPTaHMYECKUX W OPTraHMYeCKHUX BEUIECTB B OBITY W MPAaKTHYCCKOH JESATEIBHOCTH
YeI0BEKa;

- YMETh BBIABIIATH XapaKTepHbIE MPU3HAKU U B3aUMOCBS3b U3yUEHHBIX MOHITHH, MPUMEHSThH
COOTBETCTBYIOIIME IOHATHS TPU OMNHCAHUUA CTPOSHUS W CBONCTB HEOPTaHUYECKUX U
OpraHMYECKHUX BEIECTB M UX MPEBPAIEHUH; BBIABIATH B3aUMOCBS3b XUMHUECKUX 3HAHUH C
MOHSITHSIMH U TIPEJICTABICHUSMHE JPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh HCHOJb30BaTh HAUMEHOBAHUS XUMHUYECKUX COEIMHEHUH MEXIYHAPOIHOTO CO3a
TEOPETUYECKOW M MPHUKIAJHOM XUMHM M TPUBHAJIbHbIE HA3BaHUSA BaKHEHIIUX BELIECTB
(3TMIIeH, aneTHIIeH, TIIUIepuH, GeHoM, GopManbIeru, yKCycHast KHCIOTA, TIINIHH, YrapHbIA
ras, yrjIeKMCIbld Ta3, aMMuakK, raiieHas W3BeCTb, HETralleHas W3BeCTb, MHUTbEBas cola U
JPYTHX), COCTAaBJATH (HOPMYIBI HEOPTaHUYECKHX M OPraHUYCCKUX BEIIECTB, YPaBHEHUS
XUMHYECKUX PEaKIUid, OOBSCHATh MX CMBICK; IMOJTBEPXKIATh XapaKTEPHBIC XUMHUYCCKUE
CBOMCTBA BENIECTB COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMH M 3alHCSIMH YPaBHEHHUH
XUMHUYECKUX PEaKIuii;

! YkasbiBatoTca AMUHOCTHBIE M MeTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022) B otrnaronsbHoi popme, popmupyemble obuieobpasoBaTenbHOM

ANCUUNANHON

2 .
OvcumnanHapHble (NpegMeTHble) pe3ynbTaThl YKas3biBalOTCA B COOTBETCTBUM C METOAMKON NpenofaBaHua AUCUMNINHDI




aKTyallU3MUpOBaTh 3a/1a4y, BBIIBUIATh FHIIOTE3Y €€ PelleHNUS,
HAXOAWTh  APryMEHThl  JJISl  JIOKa3aTelbCTBA  CBOMX
YTBEPIKICHHH, 3371aBaTh APAMETPbI U KPUTEPUH PEIICHHS;

- aQHaJIM3UMPOBATh MOJYYEHHbIE B XOJE pCLICHHS 3a/1a4d
pe3yNbTaThl, KPUTHYECKH OLICHHBATh WX JIOCTOBEPHOCTD,
MPOTHO3MPOBATH M3MCHEHUE B HOBBIX YCJIOBUSX;

- yMeTh TMEPEHOCUTh 3HAHUS B IIO3HABATCIBHYIO U
MPAaKTUYECKYIO 00JIACTH )KHU3HECSITCIBHOCTH;

- YMETh WHTCTPUPOBATh 3HAHUS W3 PA3HBIX MPEAMETHBIX
obacTei;

- BBIABUI'aTb HOBBIC HICH,
MOXObI U PEIICHUS;

- CIOCOOHOCTD MX MCIIONB30BaHMS B TIO3HABATEIBHON U
COIMANbHON TPAKTHKE

npeajiaratTb OpUIMHAJIbBHBIC

- YMETh yCTaHABIMBATh IMPHUHAAJICKHOCTh H3YYCHHBIX HEOPTaHMYECKHX W OPTaHMYECKUX
BEIIIECTB K OTIPEIeICHHBIM KJIaccaM U TPYIIIaM COCIUHEHUH, XapaKTepH30BaTh HX COCTaB H
Ba)XHEHIIME CBOMCTBA; OINpPEAENATh BHIBl XMNMHYCCKHX CBs3eH (KOBaJCHTHAs, HOHHAs,
MeTaJUIM4ecKas,  BOJOPOIHASA),  THUOBl  KPUCTAUIMYECKHMX  PEIIeTOK  BEIIECTB;
KJIacCH(UIIPOBATH XUMHUUECKUE PEAKIIHN;

- chOopMHpOBATh MPEJACTABICHHUS: O XUMHYCCKOHW COCTaBJISIONICH €CTECTBCHHOHAYYHOM
KapTHHBI MUPA, POJTU XUMHH B ITO3HAHUY SIBIICHUI MIPUPOIBI, B POPMHUPOBAHIH MBIIUICHHS H
KyJIbTYpBl JHYHOCTH, €¢ ()YHKIIMOHAIHHOH TPAMOTHOCTH, HEOOXOIUMOW Ui PEIICHHS
MPAaKTUYCCKUX 33]a4 M HKOJIOTHYCCKH OOOCHOBAHHOTO OTHOIICHHUS K CBOCMY 3JI0POBBIO U
MIPUPOJIHO cpenie;

- yMeThb NPOBOJHUTH PacyeThl MO0 XUMHYECKUM (OpPMyJaM H YPaBHEHUSIM XUMHYECKUX
peakmuid C WCIONB30BaHHEM (U3UYECKAX BEIMYUH, XapaKTePU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMANbHBIC YCIOBHUS) Ta30B, KOJIHYECTBA
BEIIIECTBA; WCIIOJNB30BaTh CHCTEMHBIC XMMHUYECKHE 3HAHWS U1 TPHHATHS pPEUICHUH B
KOHKPETHBIX KI3HCHHBIX CUTYaIUAX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHCHUEM

OK 02.
Hcnons3oBath
COBPEMEHHbBIE
Cpe/CTBa MOUCKa,
aHanM3a u
HHTEPIpPETAINH
HHPOPMALIUHT H
MH(OpPMALMOHHEIE
TEXHOJIOTHH JIJISI
BBITIOJTHEHHMS 33124
npodeccroHanbHO
I 1eATeIbHOCTU

B 00J1acTH HeHHOCTH HAYYHOI0 O3HAHUS:

- copMHPOBaHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M OOIIECTBEHHOI
MPaKTHKHY, OCHOBAHHOTO Ha  Juanore KyJbTYp,
CIOCOOCTBYIOIIETO  OCO3HAHMIO  CBOEr0  MecTa B
MOJMKYJITYPHOM MUPE;

- COBEPLICHCTBOBAHUE S3BIKOBOW M YHTATEIHCKON KYJIBTYPHI
KaK CpPE/ICTBAa B3aMMOAEHCTBUS MEXIy JIOJbMH W MO3HAHUS

MUpA;
- OCO3HAHHE LEHHOCTH HAYYHOW NESATEITHHOCTH, TOTOBHOCTP
OCYILECTBIIATh MIPOEKTHYIO u HCCIIEI0BATEIBCKYIO

JACATCIBHOCTD HHAUBUAYAJIBHO U B TPYIIIIC,
Oguanenne YHHUBEPCAJIbHbIMHU
TMO03HABATEJIbHBIMHU JeHCTBUSIMH:

B) padora ¢ uHopmanueii:

- BJAaAeTh HAaBBIKAMH MONY4YCHHA HHGPOpMAIMK W3
HMCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISITh
MOKUCK, aHallu3, CHCTEMATH3alUI0 U  HHTEPIpPETALUIO
UHPOPMALIUY Pa3IMIHBIX BUIOB U (HOPM IIPEICTABICHHS,

- CcO3/aBaTh TEKCTHI B PA3MYHBIX (opMaTax ¢ y4eToMm
Ha3HaueHWs] WHGOpPMAIMK U IIETICBON ayJUTOPUU, BEIOHUpAS
ONTUMAIIFHYIO ()OPMY IPEICTABICHUS M BU3YIU3AIUH;

- OIICHHUBATh JI0CTOBEPHOCTD, JIETUTUMHOCTH HH(OPMAIHH, €€
COOTBETCTBHE MTPABOBBIM M MOPATBHO-3THUECKAM HOPMaM;

yueOHBIMHU

- yMeTh IUIAHUPOBaTh ¥ BBINOJHATh XHMHUYECKMH OSKCHEPUMEHT (TIpeBpalleHUs
OpPraHMYECKUX BEIECTB TPH HArpeBaHUU, TONyYEHHE 3TUIEHAa M U3yueHHE €ro CBOICTB,
Ka4eCTBEHHBIE PEaKIIMU Ha allbJAETHJIbl, KpaxMaJjl, YKCYCHYIO KHCIIOTY; A€HATypaLus OCJIKOB
NpU HArpeBaHWM, LBETHbIE pEaKIUH OEJNKOB; INPOBOJUTh PEAKIMH HOHHOIO OOMeHa,
OIPEeJIeNIATh CPeAy BOAHBIX PAacTBOPOB, KaUEeCTBEHHbIE peaKLUH Ha CyjibdaT-, kKapOoHaT- U
XJIOPDUJ-aHUOHBI, Ha KAaTHOH aMMOHMS; pellaTh JKCIEPUMEHTAIbHbIE 3aJaddl 10 TeMaMm
"Metamter" u "Hemeramiel") B COOTBETCTBUU C IMPAaBHIAMH TEXHHUKHA O€30TACHOCTH IIPH
oOpaleHnn ¢ BelecTBaMH W JIabopaTOpHBIM 00OpYZOBAaHUEM; IPEJCTABIATh PE3YJIbTaThI
XMMHYECKOTO 3KCIIEpUMEHTa B (popMe 3ammcH ypaBHEHHH COOTBETCTBYIOLIMX pPEaKkuuil u
(hopMyTUpOBaTH BEIBO/IBI HA OCHOBE STHX PE3YIBTAaTOB;

- YMETh aHaIM3UPOBATh XUMHYECKYIO MH(POPMAIHIO, MOJTYYaeMYI0 M3 pa3HbIX UCTOYHHUKOB
(cpenctB MaccoBoii uHpOpMaluH, ceTb HTepHET u Apyrue);

- BJaJeTh OCHOBHBIMHM METOJAaMH HAYYHOTO IO3HAHUS BEMIECTB W XUMHYECKUX SBICHHN
(HabmoeHe, N3MepeHue, SKCIIEPUMEHT, MOJICTTUPOBAHUE);

- yMeThb MPOBOJHUTH PAacyeThl MO0 XUMHYECKUM (opMysiaM M YPaBHEHHSM XHUMHUYECKUX
peakmuidi C HCIONB30BaHMEM (M3MYECKHUX BEIHYMH, XapaKTepU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpPMaJIbHBIE YCIIOBHS) T'a30B, KOJIMYECTBA
BEILIECTBA; HCIIOJIb30BaTh CHUCTEMHBIE XMMHYECKHE 3HAHMS ISl TPHHATHS DPEUICHHWH B
KOHKPETHBIX )KN3HEHHBIX CUTYaIHsX, CBSI3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHHUEM




- HCHIONb30BaTh  CpeicTBa  HMHQOPMAIMOHHBIX |
KOMMYHUKAIMOHHBIX TEXHOJIOTUH B PELICHHH KOTHUTUBHBIX,
KOMMYHUKaTUBHBIX M OpPraHM3alMOHHBIX  3a7ad  C
coOmoneHneM  TpeOOBaHUII  PTOHOMHUKH, TEXHUKU
0e30MaCHOCTH, TUTHEHBI, PEeCcypcocOepekeHMs, MPaBOBBIX H
9THYECKUX HOPM, HOPM MH(OPMALIMOHHOH 0€30MacHOCTH;

- BJIaJIcTh HaBBIKAMH PACIIO3HABAHUS U 3aLUTHI
uHdopmanuy, HHGOPMALMOHHOW 0€30MaCHOCTH JIMYHOCTH,

OK 04.

D¢ dextnBHO
B3aMMOJEIHCTBOBAT
b 1 paboTaTh B
KOJUICKTUBE H
KOMaHJIe

- TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH H
CaMOOTIPEIENECHUIO;

-OBJIaJICHHE HaBBIKAMU y4eOHO-HCCIIe10BATENBCKOMH,
MPOEKTHOHN U COUAIIBHON AEATENBHOCTH;

OBiafieHne  yHHBEPCAIBHBIMH  KOMMYHHKATHBHBIMHU
JeHCTBUSIMH:

0) coBMecTHAs JeATeIbHOCTh.

- NMOHUMAaTh W HCHOJIb30BaTh MPECUMYIICCTBA KOMaH[[HOﬁ n
WHIUBUAYAIbHON paboTHI;

- MIPUHAMATH eI COBMECTHOM HEATEJILHOCTH,
OpraHU30BbIBATb U KOOPAMHUPOBATH JECHCTBUS 1O €€
JIOCTUKEHUIO: COCTAaBJLATh IUIAH JACHCTBUM, pacnpelessTh
poJHN ¢ y4eTOM MHEHUH Y4aCTHHUKOB 00CYKIaTh Pe3yJbTaThl
COBMECTHOI1 paboTHI;

- KOODAMHHMPOBAaTb W BBINOJHATH pPabOTy B YCIOBHAX
peanpHOro, BHPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS;

- OCYIIECTBJISITh IO3UTUBHOE CTPAaTErMUECKOE IIOBEJICHUE B

pPa3JIMYHBIX  CHUTyallUsX, MPOSBIATH  TBOPYECTBO U
BooOpakeHne, ObITh MHUITHATUBHBIM

OBJaanenue YHHBEpPCAJIbHbIMU peryJassTUBHbIMH
JedCTBUSIMMU:

I') IPUHATHE ceOsl M APYTHUX JIOeii:

- IPUHUMATh MOTHUBBl U apryMeHTBl JPYTHX JIOAEH IpH
aHalu3e pe3yIbTaToB JEATEIbHOCTH;

- TNpU3HAaBaTh CBOE€ NpPaBO M MpPaBO JPYyTUX IIOAed Ha
OINNOKU;

- pa3BHBATh CIIOCOOHOCTH MOHMMATh MHP € TIO3UINH JPYTOTro
YeNIOBEKa;

- yMeThb IUIAHWPOBaTh M BBINOJHATH XHMHUYCCKHH OSKCHEPHMEHT (TIPEBPAIICHH
OPTaHWYECKUX BEINECTB IIPH HAarpeBaHMH, MOJYUYCHHE STHICHA M HM3YYEHHE €r0 CBOWCTB,
Ka4eCTBEHHbIC PEaKkIMU Ha JIbACTUIbBI, KpaxMall, YKCYCHYIO KHCIIOTY; JCHATypamnus OeIKOB
NP HarpeBaHWW, NBETHBIE pPEaKIWu OEJNKOB; INPOBOAWTH pPEAKLIUH HOHHOTO OOMEHa,
OTIPEZIETATh CPEAy BOAHBIX PAaCTBOPOB, KAaUECTBEHHbBIC PEaKIMH Ha Cynbdar-, kKapOoHAT- U
XJIOPUJ-aHUOHBI, Ha KAaTHOH aMMOHMS; pElIaTh JKCIIEPUMEHTAIbHBIE 3aJaddl 10 TeMaM
"Metamiel" u "HeMertaymiel") B COOTBETCTBUM C IMpPaBUIAMHU TEXHUKU O€30MACHOCTH MPHU
oOpallleHHU C BellleCcTBaMM U J1a0OpaTOpPHBIM OOOPYIOBaHHEM; IPEICTABIATh PE3YIbTAThI
XHMHYECKOTO JKCHEepHMeHTa B (hopMe 3allMCH YpaBHEHHH COOTBETCTBYIOUIMX pEeakuuil U
(hopMyIHPOBATH BBIBOABI HA OCHOBE ITHUX PE3yJIbTAaTOB




OK 07. B 06J1acTH 3K0J10rHY€CKOro BOCIUTAHUS: - copmMHupOBaTH NPEACTABICHMSA: O XHMHUYECKONH COCTABIAIOUIEH €CTECTBEHHOHAYYHOM
ConeiicTBOBaTh - ¢(hOpMHPOBAHHOCTH 3KOJOTHIECKOH KyIbTYphl, IOHUMAaHNE | KAPTUHBI MUPA, POJIM XMMHHY B TIO3HAHUH SBJICHUN PUPOBHI, B POPMUPOBAHUH MBIIIICHHS 1
COXPaHEHHIO BIMSHHUSA  CONHMAJIbHO-DKOHOMHYECKHMX  IIPOIECCOB  HA | KYJbTYphl JHYHOCTH, €€ (YHKIMOHAIGHOW TPAMOTHOCTH, HEOOXOOUMOW ISl pEIlCHHS
OKpYXKaromeHn COCTOSIHAE TIPHPOJHONW W COLMAIBHOW CpEIbl, OCO3HAHME | MPAKTHYECKHUX 3a7ad M IKOJOTMYECKH OOOCHOBAHHOTO OTHOLICHHUS K CBOEMY 3/I0POBBIO U
cpensl, rJI00aIBHOTO XapaKTepa SKOJIOTUIECKHUX MPpodiem; MPUPOTHOH cpene;

pecypcocOepekeH | -  IUIAaHUPOBaHME W OCYLIECTBJICHME  JACHCTBUH B | - yMeThb COONIOJATh IpaBHia SKOJOTMYECKH I[eJIecOO0pa3Horo IOBEJCHUS B OBITY W
W10, IPUMEHSTh OKpYXKalolled cpelle Ha OCHOBE 3HAHUS 1IeJel yCTOWYMBOTO | TPYAOBOIl NEATEIBHOCTH B LIEIAX COXPAHEHHUS CBOETO 3I0POBbSI U OKPYKaIOIIEH MPUPOAHON
3HaHMsA 00 Pa3BUTHS YEIOBEYECTBA; Cpe/bl; YYUTHIBATH ONACHOCTh BO3JEHCTBHSI HA KHMBBIE OPIaHU3MbI OIPE/ICIICHHBIX BEIECTB,
WU3MEHEHHUHU AaKTHMBHOE HENpUATHE  JEHCTBHH, NPUHOCIIIMX  Bpe[ | MOHWMAs CMbICI MOKa3aTessl MPEAEIbHON IOMyCTUMON KOHIICHTPaluU

KJIUMAaTa, OKpy>Karoliei cpenue;

TMPUHIUIIBI - YMEHUE MIPOTHO3UPOBATH He6HaFOHpI/I$ITHI)Ie

6epexITNBOTO 9KOJIOTMYECKHUE ITTOCIEACTBUS NPEINPUHIMACMBIX CHCTBUM,

MPOU3BOJICTBA, MPEeOTBPAIATh UX;

3¢ deKTuBHO - pacIIMpeHHe OmbITa JEATEIBHOCTH AKOJIOTHYECKOH

JeCTBOBATH B HaIpaBICHHOCTH;

Ype3BBIYANHBIX - OBJIA/ICHHE HABBIKAMH y4eOHO-HCCIICI0BATENBCKOM,

CHUTYaIISIX MPOEKTHOH U CONManbHOM NeATeIbHOCTH;

ITIK4

TIK 4.1. Y4acTBOBaTh B INIAHUPOBAHUW U OPTaHU3aIUU PAOOTHI CTPYKTYPHOTO MOAPA3IEICHHUS.
[IK 4.2. Y4acTBOBaTh B pyKOBOJCTBE PabOTOH CTPYKTYPHOTO MOAPa3/ICICHUS.
[1K 4.3. YyacTBOBaTh B aHAJIM3€ IPOLECcCa U PE3yIbTAaTOB JESTEIILHOCTHU MOIPa3ICTICHUS.




2. CTPYKTYPA U COJIEP’KAHUE OBIIIEOBPA3OBATEJbHOMN TUCHUIIIAHBI «XAMUS»

2.1. O6beM TUCHUILTHHBI M BUIbI Y4eOHO# padoThI

Bup yueOHoii padoThbl Oo0bem B yacax
O0beM 00pa3oBaTeIbHOM NPOrpaMMbl JUCHHILTHHBI 72

B T.4

OcHOBHOe cofiep:kaHue 64

BT. 4..

TEeOopeTHIeCcKoe 00yIeHHEe 30
MPaKTUICCKHUE 3aHATHS 24
nabopaTOpHBIE 3aHATH 10

IIpodeccuonanbHO-OpHEeHTHPOBAHHOE COlep:KaHMe (COoJep:KaHue TPUKIATHOTO

6
MO/LYJIs1)
B T. 4.:
TeopeTHIecKoe 00yueHNne 2
NPAKTUYCCKUEC 3aHITHUA 4

IIpome:kyTouHas aTTecTanus (3a4eT) 2




2.2. TemaTnyeckuii IUVIaH U CO/ieP:KaHNEe TUCHUNIHHbI

HaumeHnoBanue Conep:xanue yueOHOro MaTepuasa (0CHOBHOE U NPo¢ecCHOHATBHO-OPHEHTHPOBAHHOE), 1a00paTOPHbIE U 06 ®Dopmupyemble
. 'beM YacoB
pa3iesioB U TeM NMpaKkTHYecKHe 3aHATHS, IPUKJIATHONH MOIYJIb KOMIIeTeH MU
1 2 3 4
OcHOBHOe coJep:KaHue 64
Pasnen 1. OcHOBBI CTPOEHUSI BelllecTBa 6
Tema 1.1. OcHOBHOE coJep:KaHUe 4 OK 01
CtpoeHne aTOMOB
XMMHYECKUX Teopernueckoe o0yuenune 2
JJICMCHTOB U
IIPUPOJAA XMMHUUYECKON . o
CBsI3M CoBpeMeHHast MOJieNb CTpoeHHs1 aToMa. CUMBOJIMYECKUH SI3BIK XUMHUH. XUMHUUECKHH dJIEMEHT. DNEeKTPpOHHas KoH(uUryparms
aroma. Kitaccudukanus XHMHYECKUX dIIEMEHTOB (s-, P-, d-ameMenTsI). BaneHTHbIE 37€KTPpOHBI. BateHTHOCTD. DIeKTpoHHAS 2
MIPUPOJa XUMUYECKOH CBSI3U. DJIEKTPOOTPUIIATEIBHOCTE. BUIBI XUMHUEeCKON CBS3M (KOBaJEHTHAsI, HOHHAsI, METaJUINYecKas,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHUs
[pakTuyeckue 3aHATHS 2
Pemienre 3amaHuii Ha HMCHOJB30BAaHME XUMUYECKOW CHMBOJIMKM M Ha3BaHMM COEIMHEHMI 10 HOMEHKJIAType
MEXKIYHAPOAHOTO COMO3a TeOpeTI/I‘IeCKOﬁ n HpI/IKHa}IHOﬁ XUMHUU U TPpUBUAIBHBIX Ha3BaHUU JUIA COCTABJICHUSA XUMHUYCCKHX
(GbopMyn JIByXaTOMHBIX COEIUHEHHH (OKCHIOB, CyIb(HIOB, THAPUAOB W T.II.) M JAPYTMX HEOPraHUYECKHX COCAMHEHUIl 2
OTJIEJIBHBIX KJIACCOB.
[IpakTrdeckue 3amaHUs Ha YCTAHOBJICHHWE CBS3M MEXKIY CTPOCHHEM aTOMOB XHMHUYECKUX AJIEMEHTOB W TEPHOIMUYCCKUM
HM3MEHEHHEM CBOHCTB XMMHUYECKHX JEMEHTOB M HX COCITUHCHUH B COOTBETCTBUH C MOJOXKEHUEM [leproandecKoii CHCTeMEI.
Tema 1.2. OcHOBHOe cojiep:KaHue 2 OK 01
[epronuaeckuit OK 02
3aKOH ¥ Ta0JIHIa I[IpakTnyeckue 3aHATHSA 2
.. MenneneeBa
ITepuoanueckas cucrema xumuueckux 3nemenToB .M. Menpaeneesa. ®usnueckuii cmbici [lepuonnueckoro 3akona [1.1.
MemnneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOHCTB XUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMM MIPOCTHIX M CIIOKHBIX
BEIIIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMHUYECKOIo 3emMeHTa B [lepuoanueckoii cucteme. MUpOBO33peHUECKOE U
HayuHoe 3HaueHue [lepnoanmueckoro 3akoHa J.1. Menaeneea. [1poruosst JI.1. MenneneeBa. OTKpbITHE HOBBIX 5

XUMHYCCKUX 3JICMCHTOB.

Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX TCOPETUICCKUX 3a,uaH1/n71 Ha XapaKTepu3aluro XUMUYCCKUX 3JICMCHTOB
«MeTannnyeckue / HeMETaNINYECKUE CBOﬁCTBa, QJICKTPOOTPHUUATCIBHOCTD XUMHUYCCKUX DJIEMEHTOB B COOTBETCTBUU C UX
QJICKTPOHHBIM CTPOCHUCM U MOJIOKCHHUEM B HCpI/IO,Z[H‘{eCKOﬁ CUCTCMC XUMHNYCCKUX DJICMCHTOB I[I/I MeHueneeBa»
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Paznea 2. Xumnueckue peakuuu

10

Tema 2.1. Tumnsr OcHOBHOe cofiep:kaHue 4 OK 01
XUMHUYECKUX pEeaKLUM

Teoperuuyeckoe o0yueHmne 2

Krnaccudukanms v THITBI XHMHYECKHUX PEAKIMI ¢ y4acTHEeM HeopraHnieckux BeuiecTB. CocTaBlieHUe YpaBHEHHH peaKkIui

COCAMHEHUS, Pa3IoKEHHs1, 3aMeIleHHs, 0OOMEHa, B T.4. PEaKI[Ui TOPEHUS, OKUCIICHHS-BOCCTAHOBJICHHSI.

YpaBHEHUs OKHCIIEHHU-BOCCTaHOBIeHH. CTeneHb okucieHns. OKUCIUTENb U BOCCTaHOBUTENb. COCTaBIeHHE U 2

ypaBHUBaHUE OKHCIUTEILHO-BOCCTAHOBHUTENILHBIX PEaKLINil METOIOM DJIEKTPOHHOTO OanaHca. OKUCIUTENBHO-

BOCCTaHOBHTEIIbHBIC PEAKIINHU B IPUPOJIE, IPON3BOJCTBEHHBIX IIPOLECCAX U KU3HEAEATEILHOCTH OPraHM3MOB

IIpakTnyeckue 3aHATHSA 2

KomnuectBennrpie oTHOIIEHHS B XUMHUHA. OCHOBHBIE KOJIHYECTBEHHBIE 3aKOHBI B XHUMHH H pacyeThl IO YPAaBHCHUAM

XMMHUUYECKHX peakuuil. MoJib KaKk equHMIa KoJnuecTBa Bemecta. MosipHas Macca. 3aKOHBI COXPaHEHHsI MacChl M SHEPTUH. 2

3akoH ABorajgpo. MoisipHbIii 00beM ra3oB. OTHOCHTENbHAs IUIOTHOCTH Ta30B. PacueThl MO ypPaBHEHMSM XHUMHYECKUX

PEaKIHii C NCIIOJIb30BAHMEM MAaCChl, 00beMa (HOpMaJIbHbIE YCIIOBHUS) Ta30B, KOJMYECTBA BELIECTBA
Tema 2.2. OcHOBHOE cofiepKaHue 4 OK 01
DNEeKTPOTUTHYECKAS OK 04
Aucconranus u Teopernueckoe o0y4yeHue 2
WOHHBIN OOMEH

Teopust 3IEKTPOIUTHYECKOH IUCCOUAK. VIOHBI. DIIEKTPOINTHI, HEAIEKTPOJIUTHL. Peakunu nonHoro oomena. CocraBieHne

peaknuii MOHHOro OOMEHa IIyTeM COCTaBJIEHHWS MX IOJHBIX M COKPAICHHBIX MOHHBIX ypaBHEeHHi. Knci0THO-OCHOBHBIC 2

peaknuu. 3a1aHus] Ha COCTaBJIEHNE HOHHBIX PEaKIUii

JladopaTopHble 3aHATHUS 2

JlabopaTopras paboTa “THIIBI XUMHYECKUX PEaKIHi’.

HccrnenoBanue THIIOB (IT0 COCTaBY M KOJMYECTBY MCXOJHBIX M 00pa3yIONIUXCS BEIIECTB) U MPH3HAKOB XUMHUYECKUX PEAKIINH. 2

[TpoBenenue peakuii HOHHOTO OOMEHa, ONPE/ICNICHHE CPEIbl BOAHBIX PACTBOPOB. 3a1aHKS Ha COCTABJIEHHE HOHHBIX

peakuui
KonTponbHas padora

CtpoeHme BelecTBa U XUMUYECKHE PEaKIUn 2

1
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Pazgen 3. Ctpoenne u CBOIiCTBa HEOPTrAaHUYECKHUX BellleCTB 16
Tema 3.1. OcHOBHOe cofiep:kaHue 4 OK 01
Knaccudukarus, OK 02
HOMEHKJIATypa I Teoperuueckoe o0yuyeHue 2 TIK4
CTpOEHHE
HEOPraHMYECKNX
BEILECTB ITpenmet Heopranmueckoil xumun. Kiaccuduxarust HeopraHuuecKuX BemmecTs. [IpocTeie u coxkHble BemecTBa. OCHOBHBIC

KJIACChI CIIOXKHBIX BEIIECTB (OKCHUIBI, THAPOKCUIBI, KUCIOTHI, COM). B3aMOCBsI3b HEOPraHUYECKUX BEIIeCTB. ArperatHsie

cocTosiHUs BeniecTBa. Kpucraminyeckue u amopdHble BemecTBa. THIBI KPUCTAIMYECKUX PEIIETOK (aTOMHas, 5

MOJIEKYJISIpHAsI, HOHHAs, MeTaTMYecKasi). 3aBUCUMOCTh (PM3MYECKUX CBOMCTB BELIECTBA OT TUIA KPUCTAIITHYECKOI

pemeTKy. 3aBUCUMOCTh XUMHUECKOH aKTUBHOCTH BEIIECTB OT BUJa XUMHUYECKON CBA3U U THUIA KPUCTATUIMUECKOM PeIIeTKH.

[Tpu4nHBEI MHOTOOOpa3Hs BELECTB

IIpakTHyeckue 3aHATHSA 2

Homenkmnatypa HeopraHHUECKHUX BEIIECTB: HA3BaHHUE BEIECTBA UCXO/I U3 UX XUMUIECKOH (OPMYIIBI MIIN COCTaBIICHHE

XAMHUYIECKOH (pOPMYITBI HCXOIS U3 Ha3BaHMS BemlecTBa mo MexayHapoaHoi (MFOITAK) win TpuBrnanbHOW HOMEHKIIATYpeE.

Pemenne mpakTuyecknx 3a/laHui MO KJIACCU(HUKALMK, HOMEHKJIAType U XUMHUYECKUM (DOpMyJiaM HEOPraHHMYECKHUX BEIIECTB

Pa3IMYHBIX KJAccoB (YrapHbBIN Ta3, YIJIEKHCIBIN Ta3, aMMHAaK, rameHas H3BeCTb, HeralleHas W3BeCTb, ITUThEBAs COJAa U 2

JPYTUX): Ha3bIBaTh U COCTABIATH (POPMYITBI XMMHUYECKHUX BEIIECTB, OMPEEIATh MPHHAIICKHOCTD K KIaccy.

Hcrounnkn xumudeckoii nHpopmaiuu (CpeicTB MaccoBoi uHpopMalmu, cetb MutepHer u apyrue). [Touck undopmaiuu no

Ha3BaHUSM, HJICHTUPHUKATOPAM, CTPYKTYPHBIM (hOpMyiaM
Tema 3.2. ®uzuko- OcHOBHOe cofiepKaHue 8 OK 01
XUMHYECKHE CBOMCTBA OK 02
HEOPraHHICCKUX TeopeTuueckoe o0yueHmne 6 TIKA
BEIIECTB

Meramutel. O0mue ¢u3udeckne W XUMHUYECKHe cBoiicTBa MeramaoB. CrocoObl MojydeHHs. 3HAa4eHHE METaJUIOB W

HEMETaJUIOB B NPHUPOJIE M JKU3HEJESTEIFHOCTH YeJoBeKa M opraHn3MoB. Kopposusi MeTaisioB: BUAbI KOPPO3HH, CIIOCOOBI 2

3aIUTHl METAJUIOB OT KOPPO3UH

Hewmeramnsr. O0mme ¢pu3ndeckne M XUMHYECKHE CBOMCTBA HEMETAUIOB. THnuuHbe cBoWcTBa HemeTauoB [V— VII rpynm. 2

Krnaccudukarus u HOMEHKIaTypa COeTMHEHNH HeMeTaUIoB. KpyroBopoTsl OMOTeHHBIX JIEMEHTOB B IIPHPOJIE
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XUMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPraHU4YCCKNX BCUICCTB (OKCI/I,HOB, TUAPOKCHUIAOB, KUCJIOT, conel u ):[p)

3aKOHOMEPHOCTH B M3MCHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCAMHCHHUIA, BBICIIIMX OKCHUIOB M THPOKCH]IOB 2
IpakTuyeckue 3aHATHSA 2

CocraBjcHUE YpaBHCHUN XUMHYECKUX PEAKIMHA C YUYACTHEM MPOCTHIX U CIIOXKHBIX HEOPTaHMYCCKHUX BEICCTB: METAJUIOB W

HEMETAJJIOB, OKCHJIOB METAJJIOB, HEMETAIUIOB M aM(OTEPHBIX 3JICMCHTOB, HEOPIaHUYCCKUX KHCJIOT, OCHOBaHWUA U

aM(pOTEPHBIX THAPOKCUIOB; HCOPTAaHMICCKHUX COJICH, XapaKTEPU3YIOIIUX UX CBOMCTBA. 2

PelieHne mpakTHKO-OPUCHTUPOBAHHBIX TCOPETUYCCKUX 3alaHWii Ha CBOMCTBA, COCTaB, IOJIyUCHHE M Oe30macHoe

HCTIOJIb30BaHUE BAKHEHUIIINX HEOPTAHNIECKUX BEIIECTB B OBITY U IPAKTHUECKON ACATEIEHOCTH YEIOBEKa
Tema 3.3. OcHOBHOe cofiep:kaHue 2 OK 01
Wnentuduxanus OK 02
HEOPraHHYECKUX JlabopaTopHble 3aHATHS 2 OK 04
BCIIICCTB

JlabopaTopnas pabota «/neHTH(PHUKAINS HEOPTAHIICCKUX BEIIECTBY.

Pemenne »KCIEpUMEHTANBHBIX 3a7ad M0 XHMHYECKAM CBOIMCTBAM METAJUIOB W HEMETAJUIOB, IO pAacHO3HABAaHUIO U

MOJIYYSHHIO COETUHEHHH METAJIOB U HEMETAILIOB. 2

I/IZ[CHTI/Iq)I/IKaHI/Iﬂ HCOPraHWYCCKHUX BCHICCTB C HMCIOJB30BaHUEM HX (1)I/I3I/IKO-XI/IMI/I'~ICCKI/IX CBOﬁCTB, XapaKTCPHBIX

KayeCTBEHHbIX peakuuii. KauecTBeHHbIEe peakiuu Ha cylb(ar-, KapOOHAT- U XJIOPHUI-AHUOHBI, HA KATHOH aMMOHUS
KonTponbnas pabora Croit
2 BOMCTBa HEOPTAHUIECKHUX BEIIECTB 2
Pazngen 4. CTpoeHne u CBOIiCTBa OPraHHYECKHX BEIIeCTB 24
Tema 4.1. OcHOBHOE coJep:KaHue 4 OK 01
Knaccudukarus, IIK4
CTpOCHHE U TeopeTuuyeckoe o0yueHmne 2
HOMEHKJIaTypa N N -
OPTAHHUECKUX [NosiBeHwEe U pa3BUTHE OPraHUIECKON XMMHH KakK Hayku. [IpenmMeT opraHndeckoi XuMuu. MecTo u 3HaYeHUE OpraHunIeCKOMH
BEIECTB XUMHUHU B CUCTEME €CTCCTBCHHBIX HAaYK.

XHUMHYECKOE CTPOCHUE KaK MNOPATOK COCAUHCHHA aTOMOB B MOJICKYJIC COTJIACHO HMX BAJCHTHOCTH. OCHOBHBIC TIOJIOKECHU L

TEOPUH XUMHUYECKOTO CTPOCHUS OpraHudeckux coeawmHeHnid A.M. byTiepoBa. YTIIEpOIHBIH CKeJeT OpraHUYeCKOn

MOJIEKYJIBI. 3aBUCHMOCTH CBOWCTB BEIIECTB OT XMMUYECKOTO CTPOEHHS MOJIeKyJI. Mi3oMepus u H30MepHl. 2

[onsarue o pyaxumonansHOM rpymme. Pagukan. [TpuHIMOs! Kiaccudukanny OpraHnIeckux COeqUHEHUN. MexayHapoHas
HOMEHKJIATypa W IPHHIUIBI HOMEHKJIATYPhl OPraHWYEecKHX coeanHeHWd. [loHsATHe 00 a30TCoAepiKaIlNX COSAWHEHHSX,
OMOJIOTMYECK! aKTHBHBIX BEIIECTBaX (yTJIEBOJAX, XKHpax, OelkaX W Ap.), BBICOKOMOJIEKYJIAPHBIX COEIUHEHHIX (MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO)
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IIpakTnyeckue 3aHATHSA

HomeHknatypa OpraHMYeCKMX COEIMHEHWH OTJENbHBIX KIIacCOB (HACHILICHHBIC, HEHACHIIICHHBIE M apOMaTHYEcKHe
YIJICBOIOPO/BI, CIUPTHI, (PEHOIIBI, aMberuabl, KETOHBI, KApOOHOBEIE KHCIOTH U Jp.) COCTaBICHNE MOJHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (DOPMYJI OpPraHMYECKHUX BELIECTB OTACNIBHBIX KIIACCOB, HCIONB3YsS MX HA3BaHUS O CHCTEMAaTHYECKON W
TPUBHAILHOW HOMEHKJIAType (3THJICH, alleTWICH, IIIHIepHH, (eHom, GopManbaerus, yKcycHas KHCJIOTa, MIMLIUH). PacdeTs
npocreieii GopMymbl OpraHMIECKOH MOJIEKYJIIBI, HCXOSI U3 3JIEMEHTHOTO cocTasa (B %)

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COEIMHEHUH

OcHoBHOe coaep:KaHue

12

Teopernueckoe o0y4yeHue

@OU3NKO-XMMHYECKUE CBOWCTBA OPraHWYECKUX COCJMHEHHMH OTIENBHBIX KJIAcCOB (OCOOCHHOCTH KJIaCCU(UKALUK U
HOMEHKJIaTypbl BHYTPH KJacca; TOMOJIOTHYECKUH psa u obwas ¢popmysia; u3omepus; GU3MYecKue CBOMCTBA; XUMHYCCKHE
CBOCTBA; CTIOCOOHI MTOTyYCHHS):

— TIpeleNbHBIEe YIIIEBOAOPOB! (AlKaHbl M LMKJIOANKaHbI). ['opeHne MeTaHa Kak OJUH M3 OCHOBHBIX MCTOYHHMKOB TeIUIa B
MIPOMBINIICHHOCTH U OBITY. CBOMCTBA MPUPOIHBIX YTIEBOAOPOAOB, HAX0XKICHHUE B IIPUPOJIE U IPUMEHEHUE aJIKAaHOB;

— HeIpeJeNnbHble (AJIKeHbI, aJKHHBI U aJIKaJHeHbl) U apoMaTHYECKHE YIIeBOAOPOAbL. I'opeHue areTuieHa Kak MCTOYHHUK
BBICOKOTEMIIEPATYPHOI'O IUIAMEHU JJISL CBAPKU U PE3KU METAJIOB

— KHCJIOPOJICOIEpIKAIIUE COSAUHEHHS (CIUPTHI U (HEHOJbI, KAPOOHOBBIE KHUCIOTH U 3(UPHI, aTbICTUABI U KETOHBI, KHPBI,
yrieBoabl). I[IpakTHueckoe NPUMEHEHHE OTHICHIJIMKONS, riuiepuHa, ¢eHona. [lpumenenue (opMaibieruia,
aneTanbJeruaa, YKCyCHOU KUCIOThL. Mblla KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT. Motolue CBOWCTBA MbLIa

— a30TcozeprKaliue COeNUHeHNs (aMUHBI 1 aMUHOKHCIIOTHI, Oelkn). BEICOKOMOIEKYISIpHBIE COeMHEHNUS (CHHTETHYECKIE 1
OMOJIOTUYECKH-aKTUBHBIE). MOHOMED, MOJIMMEp, CTPYKTypHOE 3BeHO. [ToinMepu3aius STUIeHa Kak OCHOBHOE HarpaBlIeHHE
€T0 WCIOIb30BaHUS.

I'eneTnyeckas CBsA3b MEXKIY KIIACCAMH OPTaHUIECKUX COCTMHEHUI

IIpakTHyeckue 3aHATHSA

CBoiicTBa OpraHWYECKUX COCAMHEHUHN OTAENBHBIX KIAcCOB (TpHBHANbHAS W MEXAYHAPOJHAsS HOMEHKIATYpa, XUMHUYECKHE
CBOMCTBA, CIIOCOOBI MOTyYCHHS): MIpeaebHbIe (AJIKaHBI M IIUKIJIOATKAHbI), HEMpeIenbHbIe (IKSHbI, aTKUHBI U aJKaJNeHBI) U
apoMaTHYeCKHe YTIEBOJOPOIBI, CHUPTHI M (EHOIBI, KapOOHOBBIE KUCIOTHI M 3(QUPHI, aNbICTHABI U KETOHBI, aMHUHBI H
AMHHOKHCIIOTHI, BBICOKOMOJICKYJISIPHBIE COSAMHEHHs. 3aJaHWs Ha COCTaBICHHE YpPaBHEHMH XWMHUYECKHX peakIuil ¢
y4acTHEM OPTaHWYECKUX BELIECTB HA OCHOBAHUH MX COCTaBa U CTPOCHHS

OK 01
OK 02
OK 04
IIK4
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CocraBneHne cxeM peaknuii (B TOM 4HCIIE O MPEUIOKEHHBIM [IEMOYKaM IPEBPANICHNH), XapaKTePU3YIOIIX XUMHICCKUE
CBOHCTBA OPraHMYECKUX COCOMHEHHH OTIEIBHBIX KJIACCOB, CIIOCOOBI MX MOMYYCHHUS M Ha3BaHHE OPTaHUUECKUX COCITUHEHUN
110 TPUBUAIBHON WIN MEXIYHApOAHON CUCTEMAaTHYECKON HOMEHKIIATYPE.

Pemtenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHUYECKHX 3aaHUI Ha CBOWCTBA OPraHUMYECKHX COEAMHEHHH OTIENBHBIX
KJIaccoB

JlaGopaTopHas paGoTa

JlabopaTopnas pabota “IIpeBpameHns opraHNIecKuX BEIIECTB IPH HATPEeBaHUH'".
[Momy4yeHue TUIICHA U U3yYEHHE ero CBOWCTB. MoJeIrpoBaHHe MOJICKYNT H XMMHYESCKUX MPEBpalleHHil Ha IpuMepe dTaHa,
STUIICHA, AllCTUIICHA | JIp.

Tema 4.3.
Wnentuduxanus
OpraHUYEeCKUX
BEIIECTB, X 3HAUYEHNE
U IPUMCHEHHE B
OBITOBOM U
MPOU3BOICTBEHHOM
JIEATEILHOCTH
4yeoBeKa

OcHoBHoOe coepkaHue

Teopernueckoe o0y4yeHue

Buoopranmueckne coenuHenus. IlpumeHeHne m OHosormyeckas poib yriaeBomoB. OKHCIEHHE YITIEBOJOB — HCTOYHHK
SHEPTUM JKUBBIX OpraHu3MoB. OOIACTH NPUMEHEHHS aMHHOKHCIOT. [IpeBpamieHus OCENKOB MNHUINM B OpPTaHH3ME.
Buonornueckue ¢ynkuum 6enxoB. buonmorndeckne (yHkumu xupoB. Ponmb opraHmdeckoil XMMHM B pEIICHHH NPoOieM
MUIIEBOH Oe3omacHoCTH

Poms OpraHH‘IeCKOﬁ XHMHUHU B PEHICHUA np06neM 3H€pFGTI/I‘IeCKOﬁ 6630HaCHOCTI/I, B PA3BUTHU MCIULIUHBI, CO3JIaHUH HOBBIX
MaTepraIoB, HOBbIX MCTOYHHUKOB 3HCPIUU (aJ'ILTepHaTI/IBHLIC HCTOYHUKH 3H€pFI/II/I). OnacHOCTh BOSHGﬁCTBHﬂ Ha KHUBBIC
OpraHM3Mbl OPraHUYCCKUX BCHICCTB OTHACJIbHBIX KJIACCOB (yTHGBO,Z[OpOI[BI, CIIUPTHI, q)eHOJ'ILI, XJIOPOPraHnviCeCKue
MMPpOU3BOJHBIC, AJIbACTUABI 1 ,Hp.), CMBICJI TOKa3aTeJst NpeaACIIbHO ,Z[OHYCTHMOﬁ KOHICHTpAauH

JlaGopaTopHble 3aHATHS

JlaboparopHras pabora: “UneHTHdUKAIMST OPraHUIECKUX COETMHEHUH OTIENIbHBIX KJIAaCCOB”

WnenTndukanus opraHn4ecKux COeANHEHUH OTIENBHBIX KIaccoB (Ha MpUMepe allbJIeTHI0B, Kpaxmaia, yKCYCHOW KHCIIOTHI,
0€JIKOB U T.II.) C UCHOJIb30BaHNEM MX (PM3MKO-XUMUYECKHUX CBOWCTB M XapaKTEPHBIX KaUeCTBEHHBIX peakuuid. JleHarypauns
Oenka npy HarpeBaHuu. L{BeTHBIE peaknny OenkoB. BO3HMKHOBEHNE aHATUTUYECKOTO CHTHAJA C TOYKH 3PEHUS XUMHUYECKUX
MIPOIIECCOB MIPH NMPOTEKAHNHM KAadeCTBEHHON pEaKIWH, MO3BOJIONIEH HACHTH(GHUINPOBATH MPEIIOKEHHBIE OPraHUYECKHe
BEIIlECTBA

KonTponbnas padora
3

CrpykTypa U CBOICTBa OPraHUYECKHX BEILIECTB

OK 01
OK 02
OK 04
IIK4
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Paznen 5. KuHeTnyeckue u TepMOIMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKUX peaKIuii
CxopocTb xuMuieckux | OcHOBHOe cojiep:KaHue OK 01
peaxuuii. OK 02
Xumuyeckoe IIK4
paBHOBecue
Teopernueckoe o0y4yeHue
CKOpOCTb pEakIHu, €€ 3aBHCHMOCTh OT Pa3UYHBIX (PaKTOPOB: MPHUPOABI PEarupyIOMIUX BEMIECTB, KOHIICHTPAIIUH
pearupyromux BEemecTB, TEMIIEPATYpPhl U IUIOMAAA PEAKIIMOHHON MTOBEPXHOCTH. TeIoBbIe APPEKTH XUMUICCKAX PEaKIIHii.
DK30- U SHIOTEPMHUUECKHUE, PEAKIUH.
OobpatumocTs peaknuii. XUMUYeCKOe paBHOBECHE M €r0 CMEIISHHEe IMOJ ACUCTBHEM Pa3UYHBIX (aKTOPOB (KOHIICHTPAITH
pEareHToB WM TPOAYKTOB pEaKIMH, JaBJIeHHE, TeMIleparypa) Uil CO3JaHUS ONTHUMAJbHBIX YCIOBUH MpPOTEKaHUS
xumuudeckux npoueccos. [Tpunnun Jle Ilarense
IIpakTHyeckue 3aHATHSA OK 01
OK 02
PelieHne MpakTHKO-OPHEHTHPOBAHHBIX 3aJaHHi Ha aHaIW3 (DPAaKTOPOB, BIMSAIOUIMX HA W3MEHEHHE CKOPOCTH XHMHUYECCKOMN IIK4
peaxkIyu, B T.4. C MO3UIMHA HKOJOTHUYECKH IIeJIeCOO0Pa3HOro MOBENEHHS B OBITY M TPYAOBOW NESATEIBHOCTH B LENAX
COXpaHEeHHsI CBOETO 3/I0POBBS M OKPYIKAIOIIEH PUPOTHON CPEIbI.
Pemienre npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUN Ha NMpuMeHeHue npuHuuna Jle-lllaTenbe nis HaxoXIEeHUS HANPABICHUS
CMEIIECHNSI PABHOBECHSI XUMUYECKOH PEakIiy U aHAIH3 (DaKTOPOB, BIMSIONINX HAa CMEIICHIE XHMHUYECKOTO PABHOBECHS
Pa3znen 6. PactBopsI
Tema 6.1. OcHOBHOe cofiep:kaHue OK 01
ITonsartue o pacTBopax OK 02
Teopernueckoe o0yueHue OK 07
IIK4

PactBopeHne kak (u3HKO-XUMHYECKUi mporecc. PactBopbl. CrocoOBl TPUTOTOBJICHUS PACTBOPOB. PacTBOPHMOCTE.
MaccoBasi 071 pacTBOpeHHOTo BemiecTBa. CMBICH TMOKa3aTedss MPEAesNbHO JOMYCTUMOH KOHIIGHTPAlMH H  €ro
HCTIOJIb30BaHUE B OIIEHKE KOJIOTHYECKON O€30I1acHOCTH.

[IpaBuia >KOJOTHYECKH IEIeCO00pPa3HOTO MOBEAEHUS B OBITY W TPYIAOBOH AEATENHHOCTH B IENAX COXPAHEHHS CBOETO
3II0POBBSI M OKPYXKAIOMIEH MMPUPOTHOMN CPeIbl; OITACHOCTh BO3ACHCTBHUS HA )KUBBIC OPTaHU3MEI OIIPEICIICHHBIX BEIIECTB.
Pemenne mpakTHKO-OpPHEHTHPOBAHHBIX PACUYCTHHIX 3aJaHUI HA PacTBOPHI, HCIIOIB3yeMbIe B OBITOBOM U MPOWN3BOJACTBEHHOM
JeSITeTPHOCTH YeIOBEeKa
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Tema 6.2. OcHoBHOE coep:kaHue 2 OK 01
HccaenoBanue OK 02
CBOWICTE PacTBOpOB JlabopaTopHble 3aHATUSA 2 OK 04
IIK4

JlabopaTopnast paboTa «I[IpUTOTOBIEHNE PACTBOPOBY.

[TpuroroBnenne pacTBOPOB 3aJaHHON (MaccoBOif, %) KOHIGHTpamuu (C MPaKTHKO-OPHEHTUPOBAHHBIMH BOIPOCAMH) H 2

OTIpeieTICHUE CPEIbl BOJHBIX PACTBOPOB.

Pemenre 3agau Ha IPUTOTOBJICHUE PACTBOPOB
IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COep:kaHue (CodepKaHue NPHKJIAJTHOTO MOIY.Is)
Pazgen 7. Xumus B OBITY H IPOM3BOJACTBEHHOM JEATEILHOCTH Y€JI0BEKA 6 OK 01

OK 02
Xumus B ObITy M OcHOBHOE cojlepiKaHne 6 OK 04
MPOU3BOJICTBEHHOH OK 07
eSITEeIIbHOCTH

A Teoperuueckoe odyuenmne 2 K4
qeJoBeKa

Hosgeliimne nocTHXEeHNUS XUMUYECKOM HayKM M XUMHMUYECKOW TeXHONOTHH. Poib xuMuum B obecneueHHH HKOJOTHYECKOM,

SHEPreTHYeCKON M MUIEBO 0e30macHOCTH, Pa3BUTHN MeAWIMHBL. [IpaBuia Noncka u aHaIM3a XUMHUYECKOi HH(pOopMaIH 2

U3 pa3IMuHBIX UICTOYHHUKOB (HaydHas M yuyeOHO-Hay4dHas JINTEpaTypa, CpelcTBa MaccoBoil nHpopmanuy, cets MIHTEpHET)

I[IpakTnyeckue 3aHATHSA

IMonck m aHanmm3 KeHCOB O NMPUMEHEHHWH XHMHMYECKMX BEIIECTB M TEXHOJOTWH C ydeToM Oyaymied npodeccHoHaIbHON

JEATeIbHOCTH 110 TEeMaM: Ba)KHEHIIME CTPOWTENIbHbIE MaTepualibl, KOHCTPYKIHMOHHBIE MAaTEpHallbl, KPAacKH, CTEKIIO,

KepaMHKa, MaTepHalbl U 3JIeKTPOHUKH, HAHOMaTepualbl, TEKCTUIbHBIC BOJOKHA, NCTOYHUKH 3HEPIUH, OpPraHUYECKHE U 4

MUHEpaJIbHBIE YJ0OPEHHsI, TeKapCTBEHHBIE BEIECTBA, OBITOBAs XUMHS.

3amura: [IpencraBieHue pe3ynbTaToB PEIICHNs KeHCOB B (hopMe MUHU-OKIA/IA ¢ Ipe3eHTaluei

IIpoMeskyTouHasi aTTecTAlUSA MO JUCHUIIJIMHE (3a4eT) 2

Bcero 72
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3. YCJIOBUS PEAJIU3ALIAU ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM JUCIHUILIAHBI

3.1. MaTepuajJbHO-TeXHMYecKOe o0ecnieyeHne
Jns peanuzanuy nporpaMMbl JTUCHUIUIMHBL IPEIyCMOTPEHBI CIEAYIOIUE CIeHHaIbHbIe TOMEIICHHS: YIeOHbIH
KaOMHET XUMHH W/WIN YIeOHOH XUMUIECKOo JabopaTopuu.

Oo0opynoBanue yye0HOro kaduHera (HArJIsAHbIe MOCOOMS): HAOOPHI MIAPOCTEPKHEBBIX MOJENIEH MOIEKYI,
MOJICTIH KPUCTAUIMYECKUX PEIIETOK, KONIEKIWH MPOCTBIX M CIOKHBIX BEUIECTB W/HMIM KOJUICKIHMH MOJIHMEPOB;
KOJUICKIIMS TOPHBIX TIOPOA M MHUHEpajoB, Tabmuia MeHmeneeBa, ydeOHbIe (uiabpMbl, Im(poBBle 00pa3oBaTEIHHBIE
pecypchl.

Texnnyeckne cpeacTBa o00y4eHHsl: KOMIIBIOTEp C YCTPONHCTBAMU BOCIPOHU3BEACHHUS 3ByKa, IPUHTED,
MYJIETUMEANA-TIPOEKTOP C SKPAHOM.

OOopynoBanue JiaGopaTopuu M Ppadoyux MecT Ja0OpaTOPHMM: MEH3YpPKH, IMIETKU-KalneIbHUIIBI,
TEPMOMETpPBI, MHUKPOCKOI, JIYIbl, NpEIMETHble ¥ TIOKPOBHBIE CTEKJa, IUIAHIIETHl JJIsl KamelbHBIX peakuui,
¢unbTpoBaNIEHAsS OyMara, NMPOMBIBAJIKH, CTEKJISTHHbIE MPOOHMPKH, PE3UHOBBIE NMPOOKH, (OHAPUKH, HAOOp pPEaKTHUBOB,
CTEKJISIHHBIC MAlOYKW, IITATHBBI AT MPOOHPOK; MEPHBIC IMIMHIPHI, BOPOHKH CTEKISIHHBIC, BOPOHKH JEJIUTEIbHBIC
mmmHaprdeckue (50-100 mur), cTynku ¢ mecTukoM, GpaphopoBbIe YaIIKH, THHIETH, QIIBTPE OyMakHBIC, BaTa, MapJd,
JacoBbIEC CTEKJIA, MIEKTPOIUINTKH, 1a00PaTOPHBIC ITATUBEI, CITUPTOBBIC TOPEIKH, CIIMYKH, TPUOOD VIS MOTyYCHHUS Ta30B
(vmm mpoOupKa ¢ ra300TBOJHON TPYOKOiT), AepKaTesu Al NPOOMPOK, CKISTHKH AJIsI XpaHEHUS! PEaKTHBOB, pa3faTOdHbIC
N0TKH; XuMudeckne ctakadbl (50, 100 u 200 mir); mmareny; MAHIETHE, TUTEIbHBIC IMUMIE; CEKYHAOMEPHI (TaiiMepshl),
MepHbIe pooupku (Ha 10—20 mu1) u MepHbIe Koa0bI (25, 50, 100 u 200 M), BoasHas 6aHs (WU TEPMOCTAT), CTCKIISTHHBIC
MaJIOYKH; KOHMYEecKHe KoJObl amst turpoBaHua (50 m 100 Mi); MHAMKATOpHBIC MOJOCKU s ompeneneHus pH u
CTaHJapTHas MHIUKATOpHAs IIKala; YHUBEpCaJbHBINH MHAMKATOp; nuneTku Ha 1, 10, 50 mu (unu no3atopet Ha 1, 5 u 10
MiT), OFOPETKH JUIS TUTPOBAaHUS, MeIuurHCKue mnpunbl Ha 100—150 mut, mtaboparopHsie 1/WiK aHanuTHYeCKHe Bechl, pH-
METPBI, CYIIUIBHBIN HIKad, U Ip. TabopaTopHOE 000PYAOBAHHME.

3.2. UupopmanmoHHoe o0ecnieyeHre peaju3alui NpPOrpaMmbl

1. JIna peanuzanuu nporpammsl OnOIHoTedHbIi GoHI 00pa3oBaTeNbHON OPraHU3aINN JOJKEH UMETh TIeYaTHbIC
U DJICKTPOHHBIE O00Opa3oBaTenbHble W WH()OPMALMOHHBIE PpECYpChl, PEKOMEHIOBAHHBIE JUI1 HCIIOJIB30BAHUS B
00pa3oBaTeILHOM TIpOLIECCe, HE CTapIIe 5 JIET ¢ MOMEHTA U3/1aHMS.

2. PexoMenyemple MedaTHBIE W3AAHMA 0 pealn3aliy 00Ieo0pa3oBaTebHON TUCIUIUIMHEL ITPEACTAaBIICHE] B
METOJIMYECKHX PEKOMEH/IAIMSX M0 OpPraHu3alyu 00y4YeHusl.

4. KOHTPOJIb ¥ OIIEHKA PE3YJbTATOB OCBOEHHUS OBIIIEOBPA3OBATEJBHOM JACIIATIINHBI

KoHTpons ¥ OIleHKa pe3ynbTaToB OOYYCHHs OCYIICCTBISIETCS MpENojaBaTeleM B IIPOILECCE IPOBEICHUS
MPaKTUIECKUX 3aHATHH U TaOOpaTOPHBIX paboT, TECTUPOBAHUS, a TAKKE BHIIIOIHEHHUS 00YUAIOMIMMHUCS HHINBHTYaTbHBIX
3a/IaHuH, IPOEKTOB, UCCIEAOBaHUN. Pe3ynbpTaThl 00yueHuUs: ONPEEIISIOT, YTO 00yJaroIuecs T0KHbI 3HaTh, TIOHUMATh U
JIEMOHCTPUPOBATH TI0 3aBEPIICHUN U3YICHUS JUCITUTLTAHBL.

st hopMuUpOBaHUs, KOHTPOJISI M OIICHKH PE3yJIbTATOB OCBOCHHUS YUEOHOW MUCIMIUIMHBI HCIIOJIB3YETCsl CUCTEMA
OIICHOYHBIX MEPONPUATUH, PEJICTABIISIIONIAS COO0M KOMITJIEKC YIeOHBIX MEPOIPHUITHIA, COTJIACOBAHHBIX C pe3yIbTaTaMu
obyuenus u chopmynupoBanHbix ¢ yuetoM @I'OC COO (mpeameTHsie pe3ynbTatsl o auciumumnae) 1 ®I'OC CIIO.

Ne OK/IIK Mopayas/Pazgen/Tema Pe3yabTaTt 00yuenus THunbl OLEHOYHBIX MePONPUSATHI

| OcHOBHOE cojiepKaHue

1 Pasgen 1. OcHOBBI ®opmMyIHpPOBATHL 0a30BbIE
CTPOEHMS BeleCTBa NMOHATHUA U 3AKOHbI XUMHUH
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OK/IK

Mopyas/Pazagen/Tema

PesyabTaTt 00y4enns

THNBI OlIEeHOYHBIX MEPONPUATHI

11

OK 01

CrpoeHue aTOMOB
XMMHUYECKHX JIEMEHTOB H
MIpUPOIa XUMUUYECKOH CBSI3U

CocTaBisiTh XUMHYECKHUE
(dhopMyIBI cCOeTMHEHHH B
COOTBETCTBHH CO CTEIICHBIO
OKHUCIICHHS XUMUYECKUX
9JIEMEHTOB, UCXOJS M3
BAJICHTHOCTH H
AJIEKTPOOTPHULIATEIIEHOCTH

1. Tect «CTpocHHE aTOMOB XHMUAYECKHAX
JJIEMEHTOB M PUPO/Ia XUMHUYECKOM
CBSI3H.

2. 3aauu Ha COCTABIIEHUE XUMHUYECKUX
(hopMyI1 IByXaTOMHBIX COSTUHEHHI
(oxcumoB, cynb(GUAOB, THAPHIOB U T.IL.).
3. 3ajaHus Ha UCIIOJIb30BaHHUE
XUMHYECKOH CUMBOJIMKU U Ha3BaHUI
COCJIMHCHUIT [0 HOMEHKJIAType
MEXKIYHAPOJHOTO COK03a TCOPETUUCCKOM
U MPUKJIATHON XUMHUH U TPUBHATIBHBIX
Ha3BaHWH ISl COCTABJIEHNS XUMHYECKHX
(hopMyI IByXaTOMHBIX COSTUHEHHI
(okcnmoB, cynb(GUAOB, THAPHUIOB U T.11.)
U IPYTUX HEOPTaHMYIECKUX COCTUHEHHI
OT/IENBHBIX KJIACCOB

1.2

OK 01
OK 02

Ilepuonuueckuii 3aKoH 1
tabmmna JI.11. Menneneesa

XapaKkTepHu30BaTh XUMHICCKIEC
3JIEMEHTHI B COOTBETCTBUU C UX
TIOJIOKEHUEM B MEPHOINUECKON
CUCTECMEC XUMHNUYCCKUX
anemenToB /.M. MeHeneena

1. Tect «MeTammnyueckue /
HEeMeTaININYCCKIE CBOMCTRA,
3JIEKTPOOTPHUIIATEILHOCTD U CPOJCTBO K
9JIEKTPOHY XMMHUECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX IJEKTPOHHBIM
CTPOEHHUEM H IOJIO)KEHHEM B
MIEPUOANYECKON CHCTeME XUMHUYECKUX
snmemeHToB J.M. MenneneeBay.

2. IlpakTryeckue 3agaHus Ha
YCTaHOBJICHHE CBSI3H MEXKAY CTPOCHHEM
aTOMOB XMMHYECKHX 3JIEMEHTOB U
TIEPUOTNICCKAM H3MCHEHUEM CBOMCTB
XUMHYECKHUX JICMEHTOB U UX
COEJIMHEHU B COOTBETCTBUH C
noJyioxeHueM Ilepuonnueckoil cucreme.
3. IIpakTHKO-OpUEHTHPOBAHHEBIE
TEOpETUYECKHE 3a/IaHus Ha
XapaKTepU3AIUI0 XUMHICCKIX
3JIEMEHTOB: «MeTajuinueckue /
HEMETAININYECKIE CBOMCTRA,
AEKTPOOTPHUIIATEIIEHOCT H CPOJICTBO K
ANEKTPOHY XHMHUYECKHX IIEMEHTOB B
COOTBETCTBUE C UX IEKTPOHHBIM
CTPOEHHUEM H IOJIOKEHHEM B
MIEPHOANYECKON CHCTEME XUMHUECKUX
snemenToB /.M. Menneneea»

Pazngen 2. XuMuueckune
peakuuu

XapaKTepmosaTb THIIBI
XUMHUYICCKUX peammii

KonTponbnas padora
«CTpoeHHe BeleCTBa U XHMUYECKHe
peaKknum»

2.1

OK 01
OK 04

TuIbl XUMUYECKUX peaKIuit

CocCTaBIATh peakuuu
COE/IMHEHHUSI, PA3JIOKEHHUS,
oOMeHa, 3aMelIeHus,
OKHCIIUTEIbHO-
BOCCTaHOBHTEIbHBIE PEaKIINU

1. 3amaum Ha cocTaBleHUE YpaBHEHUI
peakiuii:

— COCIMHCHHS, 3aMCIICHHS, Pa3IIOKCHUS,
oOMeHa;

— OKHCIIUTEILHO-
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OK/IK

Mopyas/Pazagen/Tema

PesyabTaTt 00y4enns

THNBI OlIEeHOYHBIX MEPONPUATHI

BOCCTAHOBUTEJIBHBIX PEAKIUN C
HCIIONIb30BaHMEM METOAA 3JIEKTPOHHOTO
GanaHca.

2. 3ajaun HA pacyeT MACCHI BEIIECTBA
nm o06séMa

ra30B 110 U3BECTHOMY KOJIMYECTBY
BELIECTBa, Macce Wik 00bEMY OJHOTO U3
YYacCTBYIOIIMX B PEAKIIUU BEILECTB;
pacy€Tsl

Macchl (00bEMa, KOJTMUECTBA BEIIECTBA)
IPOAYKTOB PEaKLUU, €CIU OJJHO U3
BEIIIECTB UMEET NIPUMECH

2.2

DNCKTPOTUTHICCKAS
IACCOLMANNs ¥ MOHHBIN
o0MeH

CocTaBisiATh ypaBHEHUS
XMMHYECKHUX PEAKIH HOHHOTO
oOMeHa ¢ yJacTuem
HEOPraHUYECKHX BEIIECTB

1. 3agaHus Ha COCTaBJICHUE
MOJICKYJISIPHBIX H MOHHBIX PEAKIIHH C
yJacTHeM KHUCIIOT, OCHOBAaHUH U COJICH,
YCTaHOBJICHHE M3MEHEHUS KUCIIOTHOCTH
cpensl

2. JlaboparopHas pabota "Tumsl
XUMHUYECKHUX peaKiuii”

Paznen 3. Ctpoenue u
CBOICTBA HEOPTaHUYECKUX
BelllecTB

HccnenoBarb cTpoeHue U
CBOICTBA HEOPTAHNYECKUX
BeIleCTB

KonrpoabHas padora
«CBOIiCTBAa HEOPTrAHMYECKHX BellecTB)

3.1

OK 01
I1K.4

Knaccudukarus,
HOMEHKJIATypa U CTPOCHHE
HCOPraHUYCCKUX BCUICCTB

Knaccudunuposats
HEOpPTaHWYECKUE BEIIECTBA B
COOTBETCTBUU C UX CTPOCHUCM

1. Tect «HoMeHKnaTypa 1 Ha3BaHHE
HEOPTaHUYECKUX BEIIECTB UCXOS U3 UX
XUMHUYECKOI (hOPMYIIBI UITH COCTABIICHUE
XUMHYECKOH (POPMYITBI UCXOIS U3
Ha3BaHMSA BEIECTBA 0 MEXKITYHAPOIHON
WA TPUBHATEHOW HOMEHKIIATYPEY.

2. 3agauu Ha pacueT MacCOBOH JI0JIH
(Macchl) XHMUYECKOTO JJIEMEHTA
(coenuHEeHHS) B MOJIEKYIIE (CMECH).

3. [IpakTuueckue 3a1anus Mo
KJIaccu(uKaIy, HOMEHKJIAType U
XUMHYECKUM (hopMysiam
HEOPTaHMYECKUX BEIIECTB PA3IUIHBIX
KJIaCCOB.

4. IlpakTryeckue 3aaHus Ha
oTpeieNIeHe XUMUIECKOH aKTHBHOCTH
BEIICCTB B 3aBUCHMOCTH BUJIa
XUMHYECKOH CBSI3H U THIIA
KPHUCTAJUTHIECKOM PeIICTKH

3.2

OK 01
OK 02
[IK4

DU3NKO-XUMUYECKHE
CBOMCTBA HEOPraHUYECKUX
BEIIECTB

YcraHaBIMBaTh 3aBUCUMOCThD
(hMBHKO-XMMHYECKUX CBOMCTB
HEOpPTraHWYECKHUX BEIIECTB OT

1. Tect «OCOOEHHOCTH XUMHUYECKHX
CBOWCTB OKCHIOB, KUCJIOT, OCHOBaHHI,
aM(pOTEPHBIX THAPOKCHUIOB U COJIEH.
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OK/IK

Mopyas/Pazagen/Tema

PesyabTaTt 00y4enns

THNBI OlIEeHOYHBIX MEPONPUATHI

CTPOEHUS aTOMOB U MOJIEKYJI, a
TaKKe THNA KPUCTAIUTNIECKOI
pemeTKn

2. 3aaHys Ha COCTaBJICHUE YPABHEHUH
XMMHYECKHUX PEAKIUH C y4acTHEM
MIPOCTBIX U CIIO’KHBIX HEOPTaHMIECKUX
BEIIIECTB: OKCHIOB METAIIJIOB,
HEMETAJUIOB ¥ aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKHUX KHUCJIOT, OCHOBAHUH 1
aM(OTEpHBIX THIPOKCHIOB,
HEOPraHU4YeCKHX CONEH,
XapaKTepu3yIOLIUX UX CBOICTBA 1
CIIOCOOBI TIOTyYEeHUSI.

3. IlpakTHKO-OpHEHTHPOBAHHBIC
TEOPETHIECKUE 3aJaHUsI HAa CBOWCTBA U
TIOTy9EHNE HEOPTAaHUIECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Wnentndukarms
HEOPraHHYECKHUX BEIECTB

I/ICCJIGZ[OBEITL Ka4CCTBCHHEIC
peaknu HEOPraHNICCKUX
BCIICCTB

1. IIpakTHKO-OpUEHTUPOBAHHBIC 3aIaHUS
IO COCTABJICHUIO XUMHUECKUX PEAKIUH C
yJacTHeM HEOPTaHWIECKHUX BEIICCTB,
HCTIOJIB3YEMBIX U UX UACHTH(DHUKALINH.
2.JIabopaTopHnas paboTa:
“UnenTrdukanys HEOPraHUICCKUX
BeIEeCTB”

Pa3gen 4. Ctpoenne u
CBOICTBA OPraHNYeCKHX
BelllecTB

HccaenoBarb cTpoeHHe U
CBONCTBA OPraHNYecKUX
BellleCTB

KonTponbHas padora
«CTpoeHHe U CBOMCTBA OPraHNYeCKHX
BeIlleCTBY

4.1

OK 01
I1K4

Kraccudukauus, crpoenue u
HOMEHKIIATYPa OPraHUYECKHUX
BEIIECTB

Knaccudunuposats
OpraHMYeCcKHUe BEIIeCTBa B
COOTBETCTBUHU C UX CTPOCHUEM

1. 3agaHus Ha COCTaBJICHUE HAa3BaHUH
OpraHuYecKUX COEAUHEHUH Mo
TPUBUAILHON WITH MEXTyHAPOTHOM
CHCTEMaTHYeCKOM HOMEHKIIaType.

2. 3a1aHns Ha COCTaBJICHHE MOJIHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (POPMYII
OpPTaHUYECKUX BEIIECTB OTAEITHHBIX
KJIaCCOB.

3. 3ajauu Ha omnpeJesieHne NpocTenei
(hopMyIbI OPraHUYECKON MOJIEKYJIBI,
WCXOs U3 DJIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
I1K4

CBoiicTBa OpraHUYECKUX
COEIMHEHUI

YcranaBnuBaTh 3aBUCUMOCTh
(U3UKO-XMMHUYECKUX CBOMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOCHUS MOJICKYT

1. 3amanus Ha cocTaBleHHE ypaBHEHUN
XUMUYECKUX PEAKLMM C y4acTUEM
OPraHn4CCKUX BEIIECTB HA OCHOBAHUHN HUX
COCTaBa M CTPOCHUSI.

2. 3aaHus Ha COCTaBICHUE YpaBHEHUN
XMMHUYECKHUX PEaKIHH,
WIITIOCTPUPYIOIINX XUMUUECKHE
CBOMCTBA C y4ETOM MEXaHU3MOB
MIPOTEKAHMS TAHHBIX PEaKIUi 1
TEHETHYECKON CBS3M OPraHUYECKHX
BEILIECTB Pa3HbIX KJIACCOB.

3. PacueTHble 3a/1a91 IO YpaBHEHUSIM
peaKkiuii C yyacTueM OpraHUYeCcKuX
BEILIECTB.

4. JTaboparopnast pabota “TIpeBparnienus
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Ne OK/IIK Mopyas/Pazagen/Tema Pe3yabTaTt 00yuenus Tunbl OLeHOYHBIX MePONPUSITHIA
OpPraHUYECKUX BEIIECTB IpU
HarpeBaHud"
43 | OKO0l Wnentndpukarms HccrenoBaTh KauecTBEHHBIE 1.IIpakTuKO-OpHEHTHPOBAHHBIC 3aTaHI
OK 02 OpraHUYECKUX BEIIECTB, UX |pEakLUUu OPraHu4eCKUX 110 COCTaBJICHUIO XUMUYECKUX PEAKLUH C
OK 04 3Ha4YeHNE ¥ IPUMEHEHNUE B COEIMHEHUH OTAEIBHBIX y4acTHEM OpPTraHWYECKHX BEIIECTB, B T.4.
[1K4 ObITOBOM 1 KJIacCOB UCIIOJIb3YEMBIX JUIS MX HICHTH(UKAIINY B
MPON3BOJICTBEHHOU OBITY U IPOMBIIUICHHOCTH.
JIeSITeIbHOCTH YeJI0BeKa 2.JIabopaTopHast paboTa:
“UnenTrdukanus opraHMISCKUX
COEJIMHEHUH OTJEeNBHBIX KJIACCOB”
5 Pasnea 5. Kuneruyeckue u | Xapakrepu3oBaTh BJIUsIHHE
TepMOJIHHAMHUYECKHe pPa3In4HbIX GaKTOPOB HA
3aKOHOMEPHOCTH paBHOBecHe H CKOPOCTh
NPOTEKAHUS XMMUYECKHX |XMMHYEeCKHX peaKnui
peakumi
5 OK 01 CKOpOCTbh XMMHUYECKHUX XapaKkTepHu30BaTh BIUSHUE IIpakTuKO-OpHEHTHPOBAHHbBIE
OK 02 peakuuil. XUMHUYECKOE KOHLEHTPALlUX PEarupyolxX |TEOPEeTUYECKUE 3alaHus Ha aHAJIU3
I1K4 paBHOBecHe BEIIIECTB U TeMIIepaTyphl Ha (haxTOpOB, BIUSIONIMX HA U3MEHEHUE
CKOpPOCTh XUMHUYECKUX PEaKLuil |CKOPOCTH XUMUUECKOH peaKIny.
XapakTepu30BaTh BIUSHHUE [IpakTHKO-OpUEHTUPOBAHHBIC 3aJaHUS HA
U3MEHEHUS KOHLEHTPaIun npuMeHeHue npuHnuna Jle-1llarense mmst
BEIIIECTB, PEAKIINH CPEAbI U HaXOX/ICHNS HAlIPaBJICHHUS CMEIICHUS
TeMIIepaTypsl Ha CMEIIECHHE PaBHOBECHSI XUMHUYECKOH PEeaKIuy 1
XMMHYECKOTO PAaBHOBECHS aHanu3 (aKTOPOB, BIMSIONINX HA
CMeEIIeHHe XUMHYECKOTO PaBHOBECHS
6 HcceaenoBarh HCTHHHBIE
Pazgen 6. PacTBopsl PacTBOPBLI € 32JaHHBIMH
XapaKTepUCTHKAMHU
6.1 | OKO01 ITonsiTue o pactBopax Pasnuuath nctuHHbIe pacTBOpHI | 1. 3a1aun Ha NPUTOTOBJIEHUE PACTBOPOB.
OK 02 2. IIpakTUKO-OpUEHTUPOBAHHbBIE
IIK 4 pacyeTHbIE 3a/laHUs Ha IUCIIEPCHBIE
CHCTEMBI, HCIIOJIb3yeMbIe B OBITOBOM U
MIPOM3BOJICTBEHHON AEATEIbHOCTH
YeoBeKa
6.2 | OKO01 HccnenoBanue cBOWCTB HccnenoBath GU3HKO- Jlaboparopnas pabota
OK 04 pacTBOpOB XUMHUUYECKHUE CBOMCTBA “IIpuroTOBICHNE PACTBOPOB”
IIK 4 HUCTUHHBIX PACTBOPOB

l'lp0([)eccnoHanbno-opueHTupOBamwe cojiepkaHue (couepmalme NPUKJIATHOTO MOI[y.l'lﬂ)
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Ne OK/MIK Mopnyas/Paznen/Tema PesyabTaTt 00y4enns THNBI OlIEeHOYHBIX MEPONPUATHI

7 Paznen 7. OueHuBaTh NOCJIEICTBUS 3amura Keiica (¢ yueTrom Oyayuuei
Xumus B ObITY M OBITOBOH U NnpodeccHOHAIbHOI 1esiTeIbHOCTH)
NPOHU3BO/ICTBEHHOI NPOM3BO/ICTBEHHOI
JesiITeJIbHOCTH Ye10BeKa AesiITeJIbHOCTH Yes10BeKa ¢

MO3UIMH PKOJIOTHIECKOM
0e3omacHOCTH
OK 01 Xumust B OBITY 1 O1eHUBATH MTOCTIEICTBUA Ketic (¢ yuetom Oymaymieit
OK 02 TIPOM3BOJICTBEHHOM OBITOBOI U MPOU3BOACTBEHHOHN |MPO(eCCHOHATBHO NeSTETFHOCTH)
OK 04 JIeITEIIbHOCTH YeJIOBEKa JIeATEIbHOCTH YeJIOBEKa C Bo3MmokHBIE TeMBI KEHCOB:
OK 07 TO3UIUH KOJIOTUUECKOM 1. [ToTennenue kiIuMaTa u
1IK 4 0e301acHOCTH BBICBOOOXK/JICHUE I'a30BBIX THAPATOB CO
JIHa OKeaHa.

2. Bynymune marepuais JJ1st aBUa-,
MalIrHO- ¥ IPHOOPOCTPOCHUSL.

3. HoBble MaTepHaibl A1 COTHEYHBIX
Oarapeii.

Ipenaparos

JIUTEPATYPA
Jas ctyaenToB
1. Iadopuensu O.C. Xumus 10 kmacc / 0a3oBbiii  ypoBeHb/M3matenscTBo: Mocksa, «IIpoceemenue». ['ox
n3narenseTBa: 2022
2. Tabpuensa O.C. Xumus 11 xmacc / 6a30Beiii ypoBeHb/M3natenscTBo: Mocksa, «IIpocBemenue». ['ox
n3narenbcTa: 2022
Jas npenoaaBaresst

1) ®enepanpHbIiA 3ak0H 0T 29.11.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickort @eneparmmy.
2) IIpuka3 MunncTepcTBa OoOpazoBaHms u Hayku P® ot 17.05.2012 Ne 413 «OO0 yTBepkIeHUH
(enepabHOTO rOCYAapPCTBEHHOT'O 00Pa30BaTENbHOIO CTaH[apTa CPEAHETO (TIOJIHOT0) 00IIero 0Opa3oBaHUs».
3) [Tpuka3z MunucrepctBa obpazoBanust U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHMH M3MEHEHHH B

[Mpukaz MunucrepcTBa oOpa3oBanusi U Hayku P ot 17.05.2012 Ne 413 “O6 yrBepkIeHUH (eneparbHOro
rOCYyapCTBEHHOTO 00pa30BaTENBHOTO CTAHIAPTa CPeIHEro (TIOJTHOT0) OOIIET0 00pa3oBaHus ”».

4) [Mucemo [lemapTameHTa TOCyAapCTBEHHOW MOJUTHKUA B cdepe MOAroToBKM pabouux kaapoB u JI1O
MunobpHayku Poccum ot 17.03.2015 No 06-259 «PexomeHmanuu Mo OpraHU3allid MOJYYEHHsI CPEIHEro OOIIero
00pa3oBaHUs B MpeesiaX OCBOCHUS 00pa30BaTEIbHBIX MPOrPaMM CPEIHEro MPopeCcCHOHAIBHOTO 00pa3oBaHus Ha Oa3e
OCHOBHOTO o0miero o0Opa3oBaHUs C YydeToM TpeOoBaHW (enepalbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB U MOIy4aeMON MPO(ECCHH WIH CIEIHATEHOCTH CPEIHETO MPO(HEeCCHOHANEHOTO 00pa30BaHus.

5) Tabpuensa O.C., JIpicoBa ['.I'. Xumus: kHUTA U TIpeniofaBares: y4e0.-Merol. nocobue. ['abpuernsa
O.C. u mp. Xumus 111 Ipodeccuii U CiennarbHOCTeH TEXHUIECKOTO PO (3JIEKTPOHHOE PUIIOKEHHUE).

HNHTepHeT-pecypcebl

www. pvg. mk. ru (onumnuazna «Ilokopu BopoObeBbI ropbD»).

www. hemi. wallst. ru (OOpa3oBare/IbHBIN CAWT ISl HIKOJBHUKOB «XUMUS).
www.alhimikov.net (OOpa3oBaTe/bHBINA CAUT IJIsI ITKOJIBHUKOB).

www. chem. msu. su (OnexTpoHHas ONOIHOTEKA IO XUMHH).

www.enauki.ru (HHTepHeT-U3IaHue A yauTeneil «KEcTecTBeHHbIE HAYKNY).
www. lseptember. ru (MeToamueckas razera «IlepBoe CEHTIOPs).

www. hvsh. ru (kypHan «XUMHS B IKOJIEY).

www.hij.ru OkypHan «XUMHS ¥ KHU3HBY).

23

4. HeKapCTBa Ha OCHOBC PAaCTUTCJIIbHBIX




