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PaGouas nporpamma 0011e00pa3oBaTe/IbHOro npeameTa pazpaboraHa Ha
ocHose (MenepalbHOro rocynapCcTBeHHOTO 0Gpa3oBaTebHOr0 CTaHAapTa CPEAHErO
o0uero 00pa3zoBaHus, YTBEPKACHHOTO [Mpukazom MuHOOpHAYKH Poccun  oT
17.05.2012 Ne 413 (pen. ot 12.08.2022), peROMEHIAUMH N0 peann3alli CpeaHero
00L1ero 00pa3oBaHUs B Npe/le/lax 0CBOCHH 00pa3oBaresibHOM MPOrpaMMbl CPEHETO
npogeccHoHanIbHOrO oOpasoBatns or 1 mapTa 2023 r. No 05-592, npumepHOi
[pOrpammbl, peKOMeHI0BaHHOM  DeepasibHbIM rOCY1apCTBEHHBIM  OIOUKETHBIM
o0pa3oBaTesibHbIM yupesKIeHHeM JIOTOTHHUTEIBHOIO npogeccuoHantbHoOro
oOpaszosanus «VIHCTHTYT pasBUTHA npogheccHoHaIbHOTO o6pazosanusy (PI'HOY
JIITO «MPTIO) anst peanu3allii OCHOBHOI TPOQeCcCHOHANIBHOM ob6pazoBaTeNbHOMN
nporpammbl CITO Ha 6a3e OCHOBHOTO 06111ero 06pa30BaHHUs C MOTYUEHHEM CPEIHETO
0611ero obpa3oBanus Mo CreluHalbHOCTH 39.02.01 «CouuanpHas padoTa».

PaGouas mporpaMma paspaboTaHa B COOTBETCTBHH € pa3bsCHEHHSMHU 110
(OpMHPOBAHUIO MPHMEPHDIX 00pa3oBatelbHbIX  NPOrpaMMm yueOHbIX JAMCLHILIIH
HAUAILHOTO MPOohecCHOHanbHOro U CpeaHero npodeccHOoHaIbHOro obpazoBanus Ha
ocnose PenepalibHbIX rOCY1apCTBEHHBIX 00pa30BaTeNbHbIX CTAHIAPTOB HA4aJIbHOIO
npodeccHonanbHoOro 1 CpeHero npodeccHoHaNbHOro obpa3zoBaHusl,
yreepineHHbiMi .M. .PeMopeHKo. spekToponm JlernapTameHTa roCy1apCTBEHHOH
HONUTHKM M HOPMATHBHO-TIPABOBOIO ~ Pery/MpoBaHus B cepe oOpazoBaHHs
MuHucTepcTBa 00pa3oBaHus H HAYKH Poccniickoil denepauuy ot 27 aBrycra 2009r.
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1. IACIIOPT IPUMEPHOM MPOT'PAMMBbI YUEBHOM JUCHUIIIMHBI

1.1. Ob6saacTh NpUMeHeHHsI TPOTPAMMBbI

OOmeoOpa3oBarenbHas TUCIHUILTHHA «XUMHS» SBISICTCS YaCThEO MPEIMETHOW O0JIACTH
«OO0IIeCTBeHHBIE HAayKH», U3ydaeTcs B 00meoOpazoBareabHOM IuKie yueOHoro miaHa OOIT
CIIO ¢ yuerom mnpodeccuoHaabHON HampaBlieHHOCTH B cooTBerctBur ¢ PI'OC CIIO,
peaM3yIonx 00pa3oBaTeIbHYI0 MPOTPaMMy CpPEAHEro OO0IIero o0pa3oBaHHsS B Mpelenax
OCBOCHHUSI OCHOBHOH mpodeccuoHabHON oOpa3oBarenpHON mporpammbel CIIO Ha 0Oasze
OCHOBHOTO 00mIero o0pa3oBaHHMs NpU IMOJTOTOBKE CIIEHUAINCTOB CPEIHEro 3BEHa 110
cnermansaoctu 39.02.01 Coyuanvuas paboma.

1.2. MecTto OMCHUILVIMHBI B  CTPYKTYpe OCHOBHOH  mnpodeccCHOHAJbHOMI
0o0pa3oBaTeJIbHOM MPOrPAMMBI:
JycuumiuHa BXOAUT B 00111e00pa30BaTeNbHbIN LUK

1.3. Heab 1 niiaHupyeMblie pe3yJibTaThl 0CBOCHHS 1M CHMIIJIMHBI

1.3.1. Ilean 00meodpazoBaTeJIbHOM THCITUTITHHBI

@opMHUpOBaHME Yy CTYAEHTOB MPEACTABIECHUS O XHUMHUYECKOM COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa KaK OCHOBBI TMPUHSATHS PEUICHUN B J>KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIHIX, OTBETCTBEHHOTO IMOBEJCHHS B IIPUPOTHON Cpee.

1.3.2 Henu um 3aaa4u JAUCHUILUIMHBI — TpPe0OOBaHHMA K Ppe3yJbTaTaM OCBOCHUS
AUCHUILIMHBI:

3anayu AUCIUIUIVHBL:

1) chopmupoBaTh MOHMMaHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX TPOIIECCOB U
ABJICHUM B OKpYXalolled Cpene, LEJOCTHOW Hay4HOW KapTHHBI MHUpPa, B3aWMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HayYK;

2) pa3BUTh YMEHHUS COCTaBIATh (POPMYJIbl HEOPraHMUECKHX M OPraHUYECKHX BEIIECTB,
YpaBHEHUS XUMHUYECKHX peakKlHid, OOBSCHATh HMX CMBICI, HHTEPHPETUPOBATH PE3YIbTATHI
XUMHUYECKHX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEUIINX XUMHUYECKHX IKCIIEPUMEHTATbHBIX
UCCIIEIOBAaHUH C COOJIOZCHHEM TMpaBWJl 0€30macHOr0 oOpallleHus C BellecTBaMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHHUS MCNOIb30BaTh HHPOPMAIIMIO XUMUYECKOTO XapaKTepa U3 pa3IMuHbIX
HMCTOYHHKOB;

5) cdopmupoBaTh yYMEHHUS NPOTHO3UPOBATH IIOCIEACTBUS CBOEH JESATENLHOCTH U
XUMHUYECKHUX TPUPOHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOIIECCOB;

6) cdopMupoBaTh MOHMMAaHHE 3HAYUMOCTH JOCTIDKCHUH XHMHUYECKOM HayKu U
TEXHOJIOTUH JUI Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.

OcBoeHue coaepx aHusi y4eOHOW TUCIUIUIMHBI «XUMHUS» OOECIeurnBaeT TOCTHKEHUE
CTYAEHTaMH CIIEIYIONINX Pe3yJbTaTOB:

- JIUYHOCHHbBIX:

JI1. B yacTu TPy10BOI0 BOCIIUTAHUSA

- TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYIOTIO0HE;

- FOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTHMYECKOM U COUHAIBHOMN
HANPaBIEHHOCTH, CMOCOOHOCTh MHUIIMHUPOBATH, TUIAHUPOBATH U CAMOCTOSITETHHO BBITIONHSTH
TAKYIO JEATEIbHOCTD;

- MHTEpEC K pa3IMuHbIM chepam npoPeccuoHANbHOMN JAeITeIbHOCTH.



JI2. OBJajieHne YHUBEPCAJIbHBIMU Y4€0OHBIMH MO3HABATEIbHBIMH 1€iiCTBUSIMHU:

a) 0a30BbIC JTOTUYECKHUE IEHCTBUS:

— CaMOCTOSITENILHO (DOPMYITHPOBATH U AKTYaTH3UPOBAThH MPOOIEMyY, pacCMaTpUBATh
€€ BCECTOPOHHE;

— YCTaHABIIMBATh CYIICCTBCHHBIH TIPU3HAK WU OCHOBAHHS JUISI CPAaBHCHWS,
Kiaccuukanuu u 0600IICHHS;

- ONpeAeNATh IeMu JIeATENbHOCTH, 3aJaBaTh IapamMeTpbl U KPUTEPHUH UX
JOCTHKECHHUS;

- BBISIBJISITH 3aKOHOMEPHOCTHU M MMPOTUBOPEUHS B PACCMAaTPUBAEMBIX SIBICHUSX;

— BHOCUTb KOPPEKTHBBI B JI€ATEIBLHOCTh, OILEHUBATH COOTBETCTBHE pPE3YJIHTATOB
EJISIM, OIICHUBATh PUCKU TIOCTICICTBUIN JESATEIbHOCTH;

— pa3BUBATh KPEATUBHOE MBIILICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

— BIQJICTh HAaBBIKAMU Y4Y€OHO-HCCIIEIOBATEIBCKOW W TPOCKTHOW JEATeIhHOCTH,
HABBIKAMU pa3pelieHus npooiem;

— BBISIBJISITH  MPUYMHHO-CIICJICTBEHHBIE CBS3M U aKTyallM3UpOBaTh  3ajauy,
BBIIBUTATh THIIOTE3y €€ pEIICHUs, HaXOOUThb AapryMEHThl [UIsl JIOKa3aTelbCTBA CBOMX
YTBEPXKACHUI, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEILICHUS;

— AQHAJIM3UPOBATH MOJYYCHHBIE B XOJ€ PEIICHUs 33JaYd Pe3yNIbTaThl, KPUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

— YMETh [EPEHOCUTh 3HAHUS B TIO3HABATEIBHYID M MPAKTHUYECKYyI0 oO0jacTtu
KU3HEACSITEIBHOCTH;

— YMETh UHTErPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX 00sacTel;

- BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC IOXObl U PEIICHHUS,

— CIIOCOOHOCTH MX UCHOJIB30BAaHUS B TIO3HABATENFHOM U COIIMATILHON MTPAKTHKE.

JI3. B 00J1acTH IEHHOCTH HAYYHOT'0 TO3HAHMS:

- c(OpPMUPOBAHHOCTh ~ MHPOBO33PEHHS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU W OOIIECTBEHHOW NPAaKTHUKU, OCHOBAHHOTO HAa JHAJIOTE KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

- COBEpIIICHCTBOBAHNUE SI3BIKOBOM M YHTATEIbCKOW KYJIBTYPHl KakK CpeIcTBa
B3aMMOJICHCTBHS MEXKTY JTFOABMH H ITO3HAHUS MHUPA;

- OCO3HAaHUE IIEHHOCTHM HAYYHOM JE€ATE€IbHOCTH, TOTOBHOCTb OCYILIECTBIATH
MIPOEKTHYIO M MCCIIEIOBATEILCKYIO JIEATEIbHOCTh WHINBUIYAJIbHO U B TPYIIIIE.

JI4. OBi1aieHHe YHHBEPCAJIbHBIMU Y4eOHBIMU MO3HABATEIbHBIMH €HCTBUSIMU:

B) paboTa ¢ uHpopmaImei:

— BJIQ/IETh HAaBBIKAMHM TONY4YeHHUS HH(OpPMAMU W3 HCTOYHHKOB Pa3HBIX THUIIOB,
CaMOCTOSITEIbHO ~ OCYIIECTBIIATh TOWUCK, AaHAIW3, CHUCTEMATHU3AIMI0 W HHTEPIPETAIUIO
HHGOPMAIIUN PA3IMIHBIX BHJIOB U OPM TPEIACTABIICHUS;

— CO3/1aBaTh TEKCTHI B PA3IMUHBIX (popmarax ¢ yueToM HazHaueHHUs WHGOpMAIUU U
1IEeJICBOM ayTMTOPUH, BBIOMPAsi ONTUMAIIbHYIO (DOPMY MpEeICTaBICHUS U BU3yIU3aIUH;

— OIICHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh HWH(GOPMAIIUH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJTbHO-3THYCCKUM HOPMaM;

- UCIIOJTb30BATh CPEJICTBA HH()OPMAIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX 3a/ad C COONIOJCHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNS, TTPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;



- BJIa/IETh HABBIKAMH PACIIO3HABAHMS U 3aIIUTHI MH(GOpMalnu, UHOOPMALIMOHHON
0€30I1aCHOCTH JINYHOCTH;

- TOTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEIEIICHUIO;

- OBJIaJICHHE HaBBIKAMH Yy4eOHO-HCCIIEOBATENHLCKON, MPOEKTHON U COLMATIBHOM
JIeSATETbHOCTH.

JIS. OBaajieHne yHUBEPCAJIbHBIMUA KOMMYHUKATUBHBIMHU 1eHCTBUSIMU:

0) COBMECTHasl IeITCIIbHOCTD:

- [IOHUMAaTh M MCHOJB30BATh IPEUMYILIECTBA KOMAHIHOM W WHIWMBHIYyaJIbHOU
paboThI;

— NpUHUMATh  LEIM  COBMECTHOW  JESTENbHOCTH,  OpPraHU30BBIBATH U
KOOPAMHUPOBATH JEHUCTBUS IO €€ JOCTHXKECHHUIO: COCTAaBIATH IUIAH JCHCTBUM, PaCIpEeIsATh
POJIU C YI€TOM MHEHHI YYaCTHUKOB OOCYXKIAaTh PE3yJIbTaThl COBMECTHOM paboTHI;

— KOOPJMHHUPOBATh U BBHIMOIHITH padOTy B YCIOBUSX PEaTbHOr0, BUPTYaTbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYIIECTBIISATh O3UTUBHOE CTPATETMUECKOE TTOBEACHUE B PA3IMYHBIX CUTYaIIHIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIHATHBHBIM.

JI6.OBJ1a1eHNe YHUBEPCATbHBIMH PeryJasiTUBHBIMM J1€iiCTBUSIMH:

I') IPUHATHE ce0sl U IPYTUX JIFOIEH:

— MPUHUMATh MOTHUBBI M ApPTyYMEHTHI APYTHX JIOACH IPU aHalu3e pPe3yJIbTaTOB
JIeATEIbHOCTH;

— MPU3HABATh CBOE MPABO U MPABO JAPYTUX JIOJEH Ha OLIUOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C IO3UIMH IPYTOro YeIOBEKa.

JI7. B 001acTH 3K0JI0rH4€CKOr0 BOCIIUTAHMSA

- c(hOpPMUPOBAHHOCTH HKOJIOTUYECKOM KyIbTYpbl, HIOHUMaHUE BIUSHUS COIIMAIBHO-
HKOHOMHUYECKUX TIPOILIECCOB HA COCTOSHUE MPUPOJHOM M COIHMAIBHOM Cpeibl, OCO3HAHUE
100aIBHOTO XapaKTepa HKOJIOTHUECKUX TTPOOIeM;

- MJIAHUPOBAHUE U OCYIIECTBJIEHUE NIEUCTBUII B OKPY’KaIOIIEW Cpele Ha OCHOBE
3HAHUSA LEJIeH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

- AKTHUBHOE HENPHUATHE IEHCTBUM, IPUHOCAIINX BPEIl OKPYKAOIIEH Cpeae;

— yMEHUE TPOTHO3UPOBATH HEOJIArOMPUSTHBIE OSKOJOTHUUECKHE TOCIEICTBUS
NpeANPUHUMAEMbIX ACHCTBUI, TPe10TBpallaTh UX;

- pacIIMpeHHe ONbITa I€ATEIbHOCTH YKOJIOTHYECKON HAIIPABICHHOCTH;

- OBJIaJICHNE HaBBIKAMH Yy4eOHO-HCCIIEOBATENHLCKON, MPOEKTHON U COIMAIbHOM
JesTeTbHOCTH;

—  MemanpeomMemuuix:

MI1. BnageTh CUCTEMON XUMUYECKUX 3HAHMM, KOTOpPAsl BKIFOYAET: OCHOBOIOJATAIOIINE
MOHATHUS (XMMHUYECKHI DJIEMEHT, aToOM, 3JCKTPOHHAs 000J0YKa aTtoMa, s-, p-, 0-3JeKTpOHHBIE
opOuTamM aToMOB, WOH, MOJIEKyJa, BAJICHTHOCTb, JJICKTPOOTPHUIATEIHPHOCTh, CTEINEHb
OKHCJICHUS, XUMHYECKast CBSI3b, MOJIb, MOJISIpHASI Macca, MOJISIPHBIN 00BEM, YTIIEPOTHBIN CKEIIET,
GbyHKIIMOHATBHAS TPYMIa, pajuKan, H30MepHus, W30MEpbl, TOMOJIOTHUYECKUN psi, TOMOJIOTH,
YIIEBOIOPOABI, KHCIOPO- U a30TCOJEPIKAIINE COSTUHEHNUS, OMOJIOTMUECKN aKTHBHBIE BEIIECTBA
(YyrneBoapl, KUpPBI, OETKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOIEKYISPHBIC
COCTMHECHUS, KPHUCTAIUIMYECKAsh peIIeTKa, THIBI XUMHUYECKUX peakmuil (OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIC, DK30-U OSHIOTEPMHUYECKHE, PEAKIIMU WOHHOTO oOMeHa), pacTBop,
AJIEKTPOIIUTHI, HEDIJICKTPOJIUTHI, AIEKTPOIUTHYECKAS JUCCOTTHAITHS, OKHCITUTEND,
BOCCTAHOBHUTEJh, CKOPOCTh XUMHYECKOW PEAKIINH, XUMHUIECKOE PABHOBECHUE), TCOPUH U 3aKOHBI
(Teopuss XUMHYECKOTO CTpPOEHHUs opraHmueckux BemecTB A.M. byrtnepoBa, Teopus



SJIEKTPOJUTUYECKON  auccoluanuu, nepuoandeckuit 3akon .M. MengeneeBa, 3akoH
COXPAHEHHUSI MAaCChl), 3aKOHOMEPHOCTH, CHUMBOJHYECKUN S3BIK XUMUH, (PaKTOIOTUUCCKUE
CBEJICHHMSI O CBOMCTBaX, COCTaBe, MOJy4YeHUH W OE30MacCHOM WCIOIB30BAaHUHM BaXKHEHIINX
HEOPTaHMYECKUX M OPTaHMYECKHUX BEIIECTB B OBITY M MPAKTUYCCKON JEATEILHOCTH YEIIOBEKA;

M?2. ymeTh BBISBIATH XapaKTEpHbIE MPU3HAKA M B3aUMOCBS3b H3YYEHHBIX MOHSITHM,
MIPUMEHATHh COOTBETCTBYIOIINE MTOHATHS IIPU OITUCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX U
OPraHWYECKUX BEUIECTB M WX MPEBPALICHUI; BBISBIATH B3aUMOCBS3b XMMHUUYECKMX 3HAHHUU C
MOHATUSAMHU U MPEACTABICHUSAMU JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

M3. yMmeTh HCNOIB30BATh HAUMEHOBAHUS XMMHYECKUX COCAMHEHUN MEXIyHapOIHOTO
COI03a TEOPETUYECKOW M NPHUKIAJHOW XMMHUHU U TPUBHUAJIBHBIE HA3BAHUS BAXKHEUIIMX BEIIECTB
(9THIIEH, aueTHIIeH, TIULEpUH, GeHon, (GopMalbIerua, YKCyCHas KHCIOTa, TIMIWH, YrapHBIH
ras, yrjIeKUCIIbIi ra3, aMMHaK, TallleHas U3BECTh, HETallleHas! U3BECTh, MUThEBAs CO/A U IPYTHUX),
COCTaBISATh (POPMYJIBI HEOPraHUYECKMX M OPraHMYECKUX BEIICCTB, YPAaBHEHUS XHUMHYCCKHX
peakiuii, 0ObACHATHh UX CMBICH; MOATBEPKAATh XapaKTepPHbIE XUMUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMH U 3aIIUCAIMU YPABHEHUN XUMUYECKUX PEaKIU;

M4. yMerp yCTaHaBIMBATh MPUHAUIEKHOCTh HU3YYEHHBIX HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB K OINPEACIICHHBIM KJjaccaM M IpyIIlaM COEIUHEHMH, XapaKTepH30BaTh
WX COCTaB M BAKHEWIIIME CBOWMCTBA; OMNPEACNATh BHJBI XUMHUYECKHMX CBSI3eM (KOBaJe€HTHAas,
WOHHAs, MeTaJuIMuecKas, BOJOPOJHAs), THUIIBI KPUCTAUIMUYECKUX PEHIETOK  BEIIECTB;
KJIACCHU(UITUPOBATH XUMUYCCKUE PEAKIINH;

MS5. chopmMupoBaTh MIPECTABIICHUS: 0 XUMHYECKON COCTaBJISIIOLLECH
€CTECTBEHHOHAY4YHOW KapTUHbBl MHpA, POJIM XUMHM B TO3HAHUU SBICHHM NOpUPOABI, B
(GbOpMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€ (YHKUMOHAIBLHON TIpPaMOTHOCTH,
HEOOXOUMOM AJI pEeUIeHHs MPAKTUYECKUX 3a7a4 M SKOJIOTHYeCKH 000CHOBAHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBBIO U IPUPOJHOM CpeELE;

M6. yMeTh MPOBOJUTH PAcUEThl M0 XUMUYECKUM (OpMYJIaM B ypaBHEHUSM XUMHYECKHX
peakiuii C HUCMOJIb30BaHUEM (DU3WYECKUX BEIUYMH, XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MAacChl, O0O0beMa (HOpMaJbHBIE YCIIOBHS) Ta30B, KOJWYECTBA
BEIIIECTBA; HCIIOJIb30BATh CHUCTEMHBIC XHUMHUYECKHE 3HAHUS [UJIl TPUHITHS pEIIeHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYAIlUsAX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHEM

M7. yMmeTh NIaHUPOBATh M BBIMOIHATE XMUMHYECKUH HKCHEPUMEHT (TpeBpalieHus
OpraHMYECKUX BEIIECTB IPU HArpeBaHUU, IOIYYEHUE OSTUJIEHA U HM3YYEHHE €ro CBOICTB,
KaueCTBEHHBIE PEAKI[UU Ha aJIbJIETH]IbI, KpaxMaJl, YKCYCHYIO KHCIIOTY; JeHaTypanus OeJIKOB MpH
HArpeBaHUU, IIBETHHIE pPEaKIUU OENKOB; MPOBOIUTHh PEAKIMU HOHHOTO OOMEHa, ONpEAeNsiTh
cpeny BOJHBIX pacTBOPOB, KAUECTBEHHBIE PEAKIINU Ha Cyib(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI,
Ha KAaTMOH aMMOHHS, peliarh JSKCIEepUMEHTAIbHBIE 3adaud 1o Temam "Mertamisl" u
"HemeTannbl") B COOTBETCTBUM C MpaBUIaMH TEXHHUKH O€30MaCHOCTH MpU OOpaIIeHUH C
BEIIECTBAMH U J1Aa0OPAaTOPHBIM OOOpPYAOBAaHUEM; TMPEJACTABIATh PE3yJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hOopMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIMX pPEAKIHid U (opMymupoBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

MS. yMeTh aHanM3UPOBAaTh XWMUYECKYI0 HWH(OpPMALNIO, TOIYy4aeMyl U3 Pas3HbBIX
HUCTOYHUKOB (CpEACTB MaccoBOM MH(MOpMaIUU, ceTh IHTEpHET U APYyTHUE);

M9. BnageTh OCHOBHBIMH METOJAaMH HAYYHOTO TTO3HAHMSI BEUIECTB M XHUMHYECKUX
SBJICHHH (HaOJII0/IeHNe, N3MEepEHNe, YKCIIEPUMEHT, MOICTMPOBAHNUE);

MI0. chopMUpOBaThH IIPE/ICTABJICHHUS: 0 XUMHAYECKON COCTAaBJISIOLIEH
€CTECTBCHHOHAYYHOW KApTUHBI MHpPA, PO XHMHH B TIO3HAHWU SBJICHHH TPUPOJBI, B
GOpPMHUPOBAHUH MBIIUICHUS W KYJIBTYPHl JUYHOCTH, €€ (DYHKIIMOHAIBHOW TPaMOTHOCTH,



HEOOXOIUMOMN JJIs pelIeHHs MPAKTUYECKUX 3a7]ad M SKOJIOTHYeCKd 00OCHOBAHHOT'O OTHOILIECHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHOM CpENE;

MI11. ymerh cobmoaaTh MpaBuiia SKOJIOTHYECKH IIEIECO00PA3HOTO MOBEJACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LESAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHON
Cpelbl; YYUTHIBATh OMACHOCTb BO3JIEUCTBHSI HA >KUBBIC OPraHU3MBbl OINpPENEICHHBIX BEIIECTB,
MIOHUMAsl CMBICII IT0KA3aTeNsl IPeleIbHON JOIMYCTUMON KOHUEHTpaIuU

- NnpeAMeTHbIX:

I11.  chopmMupoBaHHOCTH  TPEACTABICHHUH: O  XMMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHOHAY4YHOW KapTUHBl MHpA, POJIM XHMHM B IO3HAHWU SBICHHN NpPUPOABI, B
(GOpPMUPOBAHUM MBINUICHUSI W KYJIBTYPbl JUYHOCTH, €€ (YHKIMOHAIBLHOW T'PaMOTHOCTH,
HEOOXOUMOM JJIs PEHICHUS MPAKTUISCKUX 33a7a9 U SKOJIOTHYeCKH 000CHOBAHHOTO OTHOIIICHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHOM CpENE;

[12. Brajgenure cuCTeMOM XMMHUUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
HNOHATHS (XMMHYECKHUI 3JICMEHT, aToM, JJIEKTPOHHAs 000J0YKa aToma, s-, P-, d-3JeKTPOHHBIE
opOUTaNIM aTOMOB, WOH, MOJIEKY/a, BAJIEHTHOCTb, JJIEKTPOOTPUIIATEIHHOCTh, CTENEHb
OKHCJICHUS, XUMHYECKast CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YIIIEPOIHBIN CKEJIET,
byHKIIMOHATbHAS TPYMMa, paguKai, H30MepHus, W30MEepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIIIEBOOPOAbI, KUCIOPO- U a30TCOJAEPIKAIINE COEIUHEHNUSI, OMOJIOrMUECKH aKTHBHbIE BEILIECTBA
(yryieBoJibl, KHUpBI, OEIKH), MOHOMEpP, MOJHUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIE
COCIMHECHUS, KPUCTAIMYECKAs pEeIIeTKa, THUIBl XUMHUYECKUX peakuuil (OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIC, HK30- W DJHAOTEPMHUYECKHUE, PEAKIMM HOHHOrO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS JUccoanus, OKHUCIIUTENb,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKON pEaKINH, XUMUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopuss XUMHYECKOTO CTpOEHHUs opraHnuueckux BemecTB A.M. byrtnepoBa, Tteopus
3JIEKTPOJIMTUYECKON — Jucconuanuu, nepuoandveckuit 3akon J[.MI. MennaeneeBa, 3akoH
COXpaHEHMUSI MAaCChl), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK XUMHUH, (PaKTOIOTHYECKUE
CBEJICHHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHUU M OE€30MaCHOM HCIOJIb30BAHUN BAXKHEHIIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKa;

I13. chopMHpOBaHHOCT, YMEHHUH BBISBISATH XapakTEpPHBIE MPU3HAKA W B3aUMOCBSI3H
W3Y4YEHHBIX TOHATHN, MPUMEHATh COOTBETCTBYIOIIHUE TIOHATHUS TPU OMUCAHUU CTPOCHHUS U
CBOMCTB HEOPTAHMYECKUX U OPTAaHMUYECKHUX BEIIECTB M X MPEBPAICHUH; BBISBISATh B3aUMOCBS3b
XUMUYECKUX 3HAHUM C TMOHATUAMM M TPEACTaBICHUSMU JPYIMX €CTECTBEHHOHAYUYHBIX
MPEAMETOB;

[14. cdopMupOBaHHOCTH yMEHHUN HCMOJB30BATh HAUMEHOBAHHUS  XUMUYECKUX
COCIMHEHUN MEXIYHApOJHOTO COK03a TEOPETHUYECKOW M MPHUKIAAHOW XUMHUU U TPUBHAIIbHBIC
Ha3BaHUs BAXHEHIIMX BEMIECTB (ITHIICH, aleTWICeH, TIUIepuH, ¢GeHos, QopMambIeru,
YKCYCHasi KHCJIOTa, TJWIHUH, yrapHbI Tra3, YIJIEKUCHIBIA Ta3, aMMHAaK, TallleHas H3BECTbh,
HeralieHas: M3BeCThb, MUTHEBAs COJla W JAPYTHX), COCTABISATH (POPMYJIbI HEOPTaHUYECKHX U
OPTaHMYECKHUX BEIECTB, YPABHEHUS XHUMUYECKUX PEAKIHH, OOBICHATH WX CMBICT;
MOATBEPXKJATh  XapaKTEpHblE  XMMHUYECKHE  CBOWCTBAa  BEHIECTB  COOTBETCTBYIOIIUMU
HKCIIEPUMEHTAMH U 3aIUCAMU YPABHEHUN XUMUYECKUX PEAKIU;

I15. cdopmupoBaHHOCTH yYMEHUH YCTaHABIWBATh MPUHAAICKHOCTh HU3YUYEHHBIX
HEOPTaHWYECKUX M OPTaHUUYECKHUX BEIIECTB K OMPEIEICHHBIM KJIacCaM W TPYIIIaM COSAMHEHUH,
XapaKTepU30BaTh MX COCTaB M BaXKHEUINIME CBOWCTBA;, ONMPEICNISITh BUIBI XUMHUYECKUX CBS3CH
(koBajieHTHAsl, WOHHAs, METAJUIMYECKasi, BOJOPOJHAS), THUIBl KPUCTAJUIMUYECKUX PEHIETOK
BEIIECTB; KIACCU(PHUIIUPOBATH XUMHUYECKUE PEAKITUN;

[16. BmameHWe OCHOBHBIMH METOJAaMH HAyYHOTO TO3HAHUS BEIIECTB U XHUMHYECKUX
ABIIEHUH (HaOII0ICHNEe, H3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE);



I17. chopMupOBaHHOCT, YMEHUW TMPOBOJUTH PACUYETHI MO XUMHUYECKUM (PopMysnaMm M
YPaBHEHHSIM  XMMHUYECKMX  pEakIMi ¢  HCHOJb30BAaHWEM  (PM3MUECKUX  BEJIUYHH,
XapaKTEpU3YIOIIMX BEIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE
yCIIOBUS) Ta30B, KOJMYECTBA BEILECTBA; MCIOJIb30BaTh CUCTEMHBIE XMMHMUYECKHUE 3HAHUS IS
IPUHATHS PELIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBA3AHHBIX C BEILECTBAMU U UX
IIPUMEHEHUEM;

I18. copMHpOBaHHOCTh YMEHUH MJIAHUPOBATH U BBIOJIHATh XUMUYECKUNA SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYECKUX BEILECTB IIPU HAarpeBaHMH, MOJYYEHHUE ITHICHA U U3Y4YEHHUE €ro
CBOMCTB, KaUECTBEHHBIC PEAKLUU HA aJbACTUABI, KPaxXMaJl, YKCYCHYI0 KHUCJIOTY; NEHaTypalus
OENKOB NIpU HarpeBaHUM, L[BETHBIE PEAKLMM OEJIKOB; MPOBOJAUTH PEAKLHUHU HOHHOTO OOMEHa,
OTIpeNeNATh Cpely BOAHBIX PACTBOPOB, KAaUeCTBEHHBIE PEAKLUMU Ha Cyinbdar-, KapOOHAT- H
XJIOPUJI-aHUOHBI, HAa KaTHOH aMMOHHSA; pElIaTh 3KCIEPUMEHTAJIbHBIE 3aJadd I10 TeMaM
«Metamb» u «Hemeramnabsl») B COOTBETCTBHHM C TpaBWJIAMH TEXHUKH OE30MACHOCTH NpHU
oOpalleHun ¢ BeLeCTBAMU U JIa0OpaTOPHBIM O00OpPYIOBAHMEM; IPEACTABIATh PE3YJIbTATHI
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3alUCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUd Hu
(bopMynHpOBaTh BHIBO/IbI HA OCHOBE ATHUX PE3yJIbTaTOB;

I19. cdopMupOBaHHOCTH YMEHHS aHAIM3UPOBATh XHMHUYECKYI0 HH(OpMALHIO,
MOJIy4aeMyl0 W3 Ppa3HBIX HCTOYHHUKOB (CpEACTB MaccoBOil mHGpopmamnmu, cetb VHTEepHET H
JpyrHe);

I110. chopMupOBaHHOCTH YMEHHI COOIIOAATH MPaBHJIA SKOJIOTUIECKHU IIETIECO00Pa3HOTO
NOBE/IECHNUA B OBITY M TPYNOBOM JEATENBHOCTH B LEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled MPUPOAHON CpEelbl; YyUYUTHIBaTh ONACHOCTH BO3JCHCTBHUS HA YKUBBIE OPraHU3MBbI
OIPECIICHHBIX BEIIECTB, IOHUMAsl CMBICII IIOKA3aTells IPEAEIbHON JOIYCTUMON KOHLICHTPALUY;

IT11. g oOywaromuxcst €  OIpPAaHUYEHHBIMH  BO3MOXKHOCTSMHU  370POBBS:
c(OPMHPOBAHHOCTh YMEHUS NMPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/aX IO3HAHUS
BELIECTB U XMMHUYECKUX SIBJICHUI;

I112. nns cnenblx M CHa0OBUASIIMX OOyYarOIIUXCS: CPOPMUPOBAHHOCTH YMEHHUS
HCIIOJIB30BaTh pelibepHO ToueuHyro cuctemy obo3Hauenuit JI. bpaiins i 3anucu XuMUYECKUX

dbopmy.

Oco0oe 3Ha4eHNE TMCOMIIMHA HMeeT npu ¢gopmupoBannu u passutun OK:

OK 01. BeiOupath cmnocoObl pemeHHs 3aaad Npo(ecCHOHAIBHOM JesATeTbHOCTH
MPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEICTBAa IIOUCKA, aHAIW3a W HWHTEPIpPETALUU
uH(popMaluu, 1 UH()OPMALMOHHBIE TEXHOJOTUU JUIS BBINOJIHEHUS 3a7ad NMpPoQeccCHOHAIbHON
JeSITEIbBHOCTH

OK 04. Db dexTrBHO B3aUMOICHCTBOBATH U padOTaTh B KOJUIEKTUBE U KOMaH/Ie

OK 05. OcymiecTBisiTh YCTHYIO M NMHCbMEHHYI0 KOMMYHHUKALIMIO Ha TOCYJapCTBEHHOM
s3pike  Poccuiickoit ®epeparuu ¢ y4eToM OCOOEHHOCTEW COIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 07. CopelicTBOBaTh COXPAHEHUIO OKPY)KAIOLIEH Cpeabl, pecypcocOepexeHulo,
OpPUMEHATh 3HAHUS OO0 M3MEHEHUWM KIMMaTa, HOPUHIUIBI OepeXIMBOrO IMPOU3BOJICTBA,
3¢ (HEeKTUBHO JAEWCTBOBATH B UPE3BBIYANHBIX CUTYALIUAX

JInyHOCTHBIE pPe3yabTaThl PeajJiM3alui NPOrpaMMbl BOCIIMTAHHUS

JIP 09. Co3Haromuii MEHHOCTh >KH3HU, 370pOBbs M Oe3omnacHocTu. CoOmogaromuii 1
MIPOTAaraHuPYyOIMHUA 3I0pPOBBI 00pa3 XKU3HHU (30pOBOE THUTAaHHUE, COONIOJCHUE TUTHEHBI,
PEXKUM 3aHATHH W OTHAbIXa, (pU3MUecKas aKTUBHOCTH), JEMOHCTPHUPYIOIIMHI CTpeMJIEHHE K
¢u3nUecKoMy COBEpIIEHCTBOBAaHUIO. [IposBIIsIONINi co3HaTeNbHOE U 00OCHOBAHHOE HEIIPUSTHE



BPE/IHBIX MPUBBIYEK U OMACHBIX HAKJIOHHOCTEH (KypeHue, ynoTpediieHue ajkorossi, HApKOTHUKOB,
NICUXOAKTUBHBIX BEUIECTB, Aa3apTHBIX WIp, JIOOBIX (GOpPM 3aBUCHUMOCTEH), JECTPYKTHBHOTO
NOBEJICHHS B OOIIECTBE, B TOM YHCJIe B HU(PPOBOIA cperie

JIP10. bepexMBO OTHOCSIIMMCS K MPUPOJHOMY HACIHEAUIO CTpaHbl M MHPA,
HPOSBIAIONUN cHhOPMUPOBAHHOCTH SKOJIOTUYECKOH KYJIbTYPhl HA OCHOBE IMOHMMAHUS BIMSHUS
COLIMATIbHBIX, DJKOHOMHYECKHX U Mpo¢eCcCHOHATbHO-TIPOU3BOJICTBEHHBIX IMIPOIECCOB Ha
OKpYXarollylo cpeay. Bripaxaronuii aestenbHOEe HENPUSTHE ACUCTBUN, MPUHOCALINX Bpe.
IpUPOJIe, PACHO3HAIOIIMI OMACHOCTH Cpelbl OOWUTaHUs, MNPEAYNpPEkKTAOIINNA PUCKOBAHHOE
MOBEJICHUE JPYTUX IPaxaaH, MOMYISAPU3HUPYIONINIA CIOCOObI COXpaHEHUs MaMSTHUKOB MPUPO/IbI
CTpaHbl, PETHOHA, TEPPUTOPHUH, IIOCENECHHS, BKIIOUCHHBI B OOIIECCTBEHHBIC WHUIIMATUBEI,
HarpaBJIeHHbIC Ha 3200Ty O HUX

1.4. PekomeHyeMoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOTrPAMMbI M CHMILIUHBI:
00s13aTeIbHON ayJUTOPHON yueOHOM Harpy3ku oOyuatromerocs — 70 4acos;
CaMOCTOSITENIbHOM paboThl 0Oy4aroIerocs — 2 yaca.



2 CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YUYEBHOM JTUCIUILIAHBI

2.1. O0beM TUCHUIINHBI H BBl y4eOHOH padoThI

Bun yueOHo# padoThI

O0BeM yacoB

Oo6s13aTeJibHAsI ayUTOPHAsI ydyeOHAasi HATpy3Ka (Bcero) 70
B TOM YHCIIC:
TEOpeTUIeCcKoe o0ydeHne 32
MIPaKTUYECKHE 3aHATHS 38
B dbopMe  MPAKTUYECKOW  TMOATOTOBKH (mpodeccroHaIbHO 28
OPHEHTHPOBAHHOE COJICPIKAHHE)
meopemuyeckoe ooyuenue 10
npakmuyecKue 3aHAmusl 18
CamocTosTenbHas padora (Bcero) 2

HauBuAyaIbHBIN POEKT (na/HeT)™*

He npedycmMompeHo

[Ipomesicymounas ammecmayus 8 popme: oughgepeHyuposannulii 3auem




2.2. TemaTH4eCcKUH MIaH

H COACPKAHUEC TUCIHUIITTHHBI

HaumenoBanue pasgenos| Coaep:kanue yueOHOro Marepuaja (0CHOBHOe M IPpogecCHOHATbHO-OPHEHTHPOBAHHOE), O0bem YpoBenn
U TeM JIa0opaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIAJTHOH MOAY/Ib (MPH HAJHMYNH) 4acoB OCBOEHMS
1 2 3 4
Pazngea 1. OcHOBBI CTPOEHNS BelleCTBA 6
Tema 1.1 Conep:kaHue y4eOHOIr0o MaTepHuaJa: 4
Ctpoenmue aToMOB 1 (CoBpemennass Mozaenb cTpoeHHs aroma. CHUMBOJMYECKUH SI3bIK XUMHUU. XHMHUYECKUN 2 1
XUMHUYCCKHUX 3JIEMCHTOB U HIIEMEHT. DJIeKTpoHHas KoHpurypanus aroma. Knaccudukanns XuMUYeCKUX 3JIEMEHTOB (S-,
IPUPO/Ia XUMUYCCKOH p-, d-anemenThl). BaneHTHbIE 93J€KTPOHBI. BaleHTHOCTh. DIEKTPOHHAS MPHUPOAA
CBsI3U XUMHYECKON CBSI3U. DJIEKTPOOTPHUIATENFHOCTh. BUIbI XMMHUYECKOM CBsI3U (KOBaJleHTHas,
MOHHAsI, METAIITUNYECKasi, BOJOPOJIHAS) U CIIOCOOBI ee 00pa30BaHUS
IIpakTuyeckoe 3ansitue Ne 1: Perienue 3a1anuii Ha UCHIOJIB30BaHUE XMMHUECKON CUMBOJIMKYU U 2 2
Ha3BaHWUN COEIMHEHUI 110 HOMEHKIJIAType MEXIYHApOAHOIO CO03a TEOPETUUECKON U MPUKIIATHON
XUMHA W TPHUBHAIBHBIX HA3BaHWUU MJIi COCTABJICHUS XHUMHYECKHX (HOPMYT JBYXaTOMHBIX
coeIMHEHUI (OKCHUIOB, CyJIb(PUI0B, TUAPUIOB U T.I.) U JPYTUX HEOPraHUYECKUX COEAMHEHUN
OTJIEIbHBIX KJIACCOB.
[lpakTuyeckue 3agaHMs Ha YCTAaHOBJEHHUE CBSI3U MEXIY CTPOCHHEM aTOMOB XHMHMYECKHX
HIIEMEHTOB U MEPUOJANYECKUM U3MEHEHHEM CBOMCTB XMMUYECKHUX HJIEMEHTOB U UX COEAMHEHUH B
COOTBETCTBUHU C NOJI0kKEeHUEM [leproandeckol CUCTEMBI.
Tema 1.2 Copeprxanue y4eOHOIro MaTepuaJa: 2
[Tepuonnueckuii 3aKOH U
Ilpogeccuonanvno opuenmuposannoe cooepircanue 2 2

tabnuna J[.1. Menneneena

IIpakTnyeckoe 3amsaTtue Ne 2: [lepumonmueckas cucremMa XUMUYECKUX dieMeHToB JI.U.
MenpneneeBa. @usnueckuii cmpici [leproanueckoro 3akona JI.M1. MenaeneeBa. 3akOHOMEPHOCTH
M3MEHEHHUsI CBOMCTB XMMHUYECKUX JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX M CIOXKHBIX BEIIECTB B

COOTBETCTBHH C IIOJOXKCHHUEM XHUMHYCCKOI'O DJJIEMCHTa B HepHOJIH‘IeCKOfI CHCTEME.

MupoBo33peHueckoe U HayyHoe 3HauyeHue Ilepumonmueckoro 3akona JI.MI. Menneneesa.
[Tporuosst J[.1. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.

PemeHne  NpakTUKO-OPUEHTHPOBAHHBIX  TEOPETUYECKMX  3aJaHUM HA  XapaKTEPHU3aALUIO

XUMHUYCCKHUX 9JICMCHTOB «MeTamnuecKkre/HeMeTalINYeCKHE CBOIZCTBE[,




DIIEKTPOOTPULIATEIIBHOCTh XUMHUYECKUX JJIEMEHTOB B COOTBETCTBUM C HX JJIEKTPOHHBIM
CTPOCHMEM U IIOJIOXKCHUEM B IIEPUOAUYECKOM CHCTEME XUMHUYECKHX dieMeHToB J[.H.

MeHneneeBa»
Pa3nen 2. XuMuyeckue peakuuu 10
Tema 2.1 Conep:kaHue y4eOHOT0 MaTepuaJia: 4
Tumnbl XuMuyeckux 2 Knaccudukauus U TUNBI XUMUYECKHMX pEaKUUid C ydyacTUEM HEOPraHUYECKUX BEIIECTB. 2
peaxnuin CocTaBiieHHe ypaBHEHUI peakluil COeAMHEHUS, Pa3JIOKEHHUs, 3aMelleHus, oOMeHa, B T.U.
peakLMii TOpEeHHs], OKHCIIEHUSI-BOCCTAHOBIICHHUS.
YpaBHEHUsST ~ OKHUCIIEHMS-BOCCTaHOBJIEHHs. (CreneHb  okucieHus.  OkucauTenb U
BoccTaHOBUTEIh. (COCTaBJIeHHME ¥  YpaBHUBAaHUE OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
[peaKInii METOJIOM 3JIEKTPOHHOTO OanaHca. OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIC PEAKIINH B
MPUPO/IE, TPOU3BOJICTBEHHBIX MTPOLIECCAX U )KU3HEACATEILHOCTH OPTaHU3MOB
IIpakTtuyeckoe 3anstue Ne 3: KosnuecTBeHHbIE OTHOUIEHUSS B XUMHUU. (OCHOBHBIE 2
KOJIMYECTBEHHBIE 3aKOHbI B XUMHMH U PAcyeThl 10 YPAaBHEHUSAM XMMUUYECKHX peakuuid. Mosb Kak
€IMHUIA KOJIMYECTBA BellecTBa. MoJsipHas Macca. 3aKOHbI COXPAHEHHSI MAaCChl M SHEPTUU. 3aKOH
ABorazipo. MousipHslii 00beM ra3oB. OTHOCUTENbHAS TNIOTHOCT ra30B. PacyeTsl 1o ypaBHEHUAM
XUMHYECKHX PEaKIUi C WUCHOJIb30BaHMEM MAacchl, 00beMa (HOpMalbHBIE YCIOBHS) Ta30B,
KOJTMYECTBA BEIIECTBA
Tema 2.2 Conep:xxanue yueOHOIro MaTepuaJia: 6
OJieKTponuTHYecKas 3 Teopust DJIEKTPOIUTHYECKON auccomuanuu. HWoHBL. DJIEKTPOIUTHI, HEIIEKTPOIUTHI. 2
JMCCOLMAIINS ¥ HOHHBIH Peaxiiuu nonnoro ooMena. CocTtaBieHHe peakiinii HOHHOTO 0OMEHa IyTeM COCTAaBJICHUS UX
obmeH MOJIHBIX U COKPAUIEHHBIX MOHHBIX ypaBHEHUU. KHCIOTHO-OCHOBHBIE peakuuu. 3aaHusl Ha
COCTaBJICHME MOHHBIX pPEaKIU
IpakTHuyeckoe 3anssTHe Ne 4: JlaboparopHas paboTa “THUIbl XUMHUYECKUX pPEeaKLUii”. 2
VccnenoBaHue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOIHBIX M 00pa3yIOUIUXCs BELIECTB) U
MPU3HAKOB XUMUYECKUX peakiuii. [[poBeseHre peakiuii HOHHOro 0OMeHa, OIpeieJIeHHE Cpeibl
BOJIHBIX PACTBOPOB. 3a/IaHUS HA COCTABJIECHUE HOHHBIX PEaKIU
IpakTuyeckoe 3ansaTue Ne S: KonrponpHas padota mo teme CTpoeHHE BEIIECTBA U XUMUYECKHE
peakuuu 2
Pa3nes 3. CTpoeHue H CBOCTBA HEOPraHUYECKUX BelleCTB 16
Tema 3.1 Conep:xanue yueOHOro MaTepuaJia: 4




Knaccudukanus,
HOMEHKJIaTypa U CTPOCHUE
HEOPTaHMYECKUX BEIICCTB

[Ipenmer Heopranuueckoir xumuu. Knaccuukanus Heopranndeckux BeuiecTs. [Ipocteie u
CIOXHbIE BemiecTBa. (OCHOBHBIE KJIACChl CJIOXKHBIX BELIECTB (OKCUABI, THIPOKCHIIBI,
KHCIIOTBI, COJM). B3auMOCBA3b HEOPraHMYECKMX BEIECTB. ATrperaTHble COCTOSHUS
BemiecTBa. Kpucraimueckue M aMoOpQHBIC BeliecTBa. THIBI KPUCTATMYECKUX PEIIETOK|
(aToMHasi, MOJIEKYJIApHAsi, MOHHAs, METaJJIMYecKas). 3aBUCUMOCTh (PU3UYECKUX CBOMICTB
BELICCTBA OT THUIA KPUCTAUIMYECKOM PEIIETKH. 3aBUCUMOCTb XUMHYECKOW AKTUBHOCTU
BELICCTB OT BHMJAa XUMUYECKOW CBSI3M M THUNA KPUCTAUIMYECKOM pemeTku. IIpuunHel

MHOFOO6pa3I/I${ BC€IICCTB

IIpakTHyeckoe 3ansaitue Ne 6: HomeHkinaTypa HEOpraHMYECKHUX BEILECTB: Ha3BAaHUE BEILECTBA
MCXONI M3 UX XUMHYECKOW (OPMYIBI WIM COCTAaBICHHE XWMHYECKOH (OPMYNBI MCXOAS M3
Ha3BaHUs BelecTBa 1o MexayHapoaHoi (MIOITAK) win TpuBHanbHOM HOMEHKIATYpE.

PerieHue mpakTUYECKUX 3a/laHUi 10 Kiaccu(UKalui, HOMEHKIAType U XUMHUECKUM (popmynam
HEOPraHMYECKUX BELIECTB Pa3IMYHbIX KJIACCOB (YrapHbI I'a3, yIIIeKHCIbIi Ia3, aMMHUaK, ramieHas
M3BECTh, HEralleHas H3BECTb, MHUThEBAs COJa M JIPYTUX): Ha3bIBaTb U COCTAaBJIATH (HOPMYJIbI
XMMHUYECKHX BEILECTB, ONPEAEIATh NPUHAIIIEKHOCTD K KJIaccy.

licTouHMKM XHMMHUYECKOM HH(popmauuu (cpeAcTB MaccoBod HMHpopMmainuu, cetb MHTepHeT u
npyrue). Ilonck nHGpOpManny 1Mo Ha3BaHUAM, HIEHTH()UKATOpaM, CTPYKTYPHBIM (popmMyiiam

Tema 3.2
DU3HKO-XNMHYECKIE
CBOMCTBA HEOPTaHUYECKUX
BEIIIECTB

Conep:xaHue y4eOHOro MaTepuaJia:

S

Ipogheccuonanvno opuenmuposannoe cooeprcanue

Mertamiel. O0mmue Gu3nYeckue U XUMHUECKUE CBOWCTBA MeTaioB. CHOCOOBI MOTyUeHHUS.
3HaYCHWE METAJUIOB W HEMETAJUIOB B TPUPOJAC M JKU3HEACATEIBHOCTH 4YElIOBEKa M|
opranu3MoB. Koppo3usi MeTaluioB: BUABI KOPPO3WH, CIOCOOBI 3allUThl METaNIOB OT|
KOPPO3UH

Ipogpeccuonanvro opuenmupogannoe cooepicanue

Hemerannel. OOmume ¢uiznyeckue M XHUMHUYECKHE CBOMCTBA HEMETAJIOB. THNHYHBIE
cBoiictBa HemetaioB [V— VII rpynn. Knaccudukanuss u HOMEHKJIaTypa COEAMHEHMH
HeMmeTauioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IIPUPO/IE

Ipogpeccuonanvho opuenmupogannoe cooepicanue
XUMHUECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUMX BeUIeCTB  (OKCHOB,
TUAPOKCUAOB, KUCJIOT, COJel M Jp.). 3aKOHOMEPHOCTH B W3MEHEHHUU CBOMCTB IMPOCTHIX

BCIICCTB, BOOOPOJHBIX CoeHHHeHHﬁ, BBICHIUX OKCHUIAOB U THAPOKCHUIOB




IIpogpeccuonanvno opuenmuposannoe cooeprcanue

IIpakTnyeckoe 3ansaTHe Ne 7: CocTaBieHHME ypaBHEHMH XMMHUYECKHMX pPEAaKLMM C ydacTuem
[IPOCTBIX M CJIOKHBIX HEOPraHWYECKHMX BELIECTB: METAUIOB U HEMETAJUIOB; OKCHJIOB METAJIOB,
HEMETAJIOB M aM(OTEPHBIX JIEMEHTOB; HEOPTaHMYECKUX KHCIOT, OCHOBAHUH W aM(pOTEPHBIX
TUAPOKCUIOB; HEOPraHUUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

PenieHye NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA, COCTAB, ITOJIyYECHUE
1 0e30MacHOE MCIIOJIb30BaHUE BA)KHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTUYECKOH
NESATEIIBHOCTH YEJIOBEKA

Tema 3.3 Copaeprxanue y4eOHOIro MaTepuaJa: 4
Unentuduxanmst Ipogeccuonanvno opuenmuposannoe cooepricanue 2
HCOPTraHMYCCKUX BEHICCTB [[pakTuueckoe 3aHaTHe Ne 8: JlaGoparopnasi pabora «MaeHTuUKaAMs HEOPraHMYECKUX
BEUICCTBY. PelleHne »KCIEepUMEHTalIbHBIX 33Jad 10 XMMHYECKMM CBONCTBAM METaUIOB U
HEMETAJIJIOB, 110 PAaCIO3HABAHUIO U IOIYYEHHUIO COEAUHEHUH METAJIJIOB U HEMETAJLJIOB.
M nenTudukanyst HEOPraHM4eCKUX BEIECTB ¢ UCIOIb30BaHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KadyeCTBEHHbIX peakiuil. KauecTBeHHble peakuuu Ha cyinbdar-, kapOoHaT- U
XJIOpUJI-aHUOHBI, HA KATUOH aMMOHHUS
IIpakTuyeckoe 3anaTue Ne 9: KonrtponbHas paGora mno Teme CBoilcTBa HEOPraHMYECKHX 2
BEIIECTB
Pa3nes 4. CTpoeHue u CBOMCTBA OPraHMYeCKHUX BEIECTB 24
Tema 4.1 Copeprxanue y4eOHOIro MaTepuaJa: 4
Knaccuduxanus, cTpoeHueg [losiBlIEHME U pa3BUTHE OPraHUYECKOM XMMHM KakK Hayku. [IpeaMer opraHuyeckou XUMUH. 2

1 HOMEHKJIaTypa
OpraHUYECKUX BEIIECTB

MecTo 1 3HaueHHE OPraHMYECKON XUMHUHU B CUCTEME ECTECTBEHHBIX HayK.

XHMMHYECKOE CTPOCHHME KaK IOpPSNOK COCAUMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX
BaJ€HTHOCTH. (OCHOBHBIE TOJOXEHUS TEOPUHM XHUMUYECKOTO CTPOEHUS OpPraHuYecKUX
coenuHeHu A.M. BytnepoBa. YriaepoHblil CKeJIeT OpraHu4ecKoil MOJIEKYIIbl. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOEHHUsI MOJIEKy. M30MepHst 1 n30MeEpBI.

[Tonstue o pyHkunoHanbHOM rpynmne. Panukan. [puHiune! knaccupukanuy opraHu4ecKux
coeIMHEHU. MexXayHapoHas HOMEHKJIaTypa U IPUHIMIIBI HOMEHKJIATypbl OPraHU4eCKUX
coequHeHuil. IlonsTHe 00 a30TCOAEPIKAIIMX COEJUHEHUSAX, OMOJOTHYECKH aKTHUBHBIX|
BellecTBax (yriieBojax, Xupax, Oelkax M Jp.), BBICOKOMOJIEKYJISPHBIX COEIUHEHHUSX|

(MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO)




IIpakTyeckoe 3ansitue Ne 10: HomeHknatypa opraHn4eckux COSUHEHUN OTIENIBbHBIX KJIacCOB
(HachIICHHBIC, HEHACHIIIEHHBIE U APOMAaTHYECKUE YIIIEBOAOPOAbI, CIIUPTHI, (DEHOIIBI, aTbIETUIH,
KETOHBI, KapOOHOBbIE KHCIOTHI U Ap.) CocTaBieHHE IMOJHBIX M COKPALICHHBIX CTPYKTYPHBIX
(opMyT OpraHMYECKMX BEIIECTB OTIENBHBIX KJIacCOB, HCHOJB3yd WX HA3BaHUS TI0
CHUCTEMaTHYeCKOW M TPHUBHAJIBHOM HOMEHKJIAType (3TWJIEH, aleTWIeH, INIMLEpUuH, (eHol,
(dopmanbaerun, ykCycHas KUCIOTa, IMUIMH). Pacdersl mpocteiimei (opMyibsl OpraHu4ecKoil
MOJIEKYJIbl, UCXO/Is1 U3 3JIEMEHTHOI'O coCcTaBa (B %)

Tema 4.2
CBolicTBa OpraHUYECKUX
COCIMHEHU I

Conep:xanue yueOHOTro MaTepuaJia:

12

9  |Qusuxo-xumuueckue — C60UCMBA  OP2AHUYECKUX  COCOUHEHUL  OMOENbHbIX  KIACCO8
(ocobennocmu Knaccugurayuu u HOMEHKIAMypbl 6HYMpU KIACCd;, 20MON0UYECKUll pso U
obwasn Qopmyna; uzomepus,; @uauyeckue cEOUCMEA;, XUMUUECKUe CE0UCmBa; CHocodbl
nonyuenus):

— TIpeleNbHBIC YIIeBOAOPOIbl (aJKaHbl M LUKJIOATKaHbl). ['opeHre MeTaHa Kak OAMH W3
OCHOBHBIX HMCTOYHUKOB TeEIJla B IPOMBIIUIEHHOCTH U ObiTy. CBOIMCTBa NPHPOJHBIX|
YTJIEBOJIOPOIOB, HAXOKIEHHE B IIPHPO/IC U IPUMEHEHHUE aIKAHOB;

— HempeAenbHbIC (AJKEHBI, AJKUHBl W aJKAJAWEHBI) U apOMATHYECKHE YTIJIEBOJIOPO/IBL.
["opeHue aneTmieHa KaKk UCTOYHUK BBICOKOTEMIIEPATypHOTO TUIAMEHH ISl CBAPKU U PE3KH
METaJIIOB

10 |Pusuko-xumuyeckue  ceolicmea  OpeAHUYECKUX  COCOUHEHUNl  OMOENbHbIX  KIACCO8
(ocobennocmu Karaccuurayuy U HOMEHKIAMYpbl 6HYMPU KIACCA, 20MON0SUYECKUl PO U
obwas ¢opmyna; uszomepus; Qusuyeckue ceoucmea; Xumuieckue Ceoucmed; Cnocoovl
nonyuenus):

— KUCJIOPOJCOJEp KAIINE COETUHEHUS (CIUPTHI U (PEHOIbI, KApOOHOBBIE KUCIOTHI U 3QUPHI,
QIbJIETUIbl U KETOHBI, XHUpbI, yriaeBojbl). IIpakTnueckoe NpUMEHEHHE ATHIIECHTIIMKOIS,
riunepuHa, ¢eHona. Ilpumenenue Qopmanbiaernja, aneranbIernia, YKCYCHOM KHCIOTBI.
Mp11a KaKk COJIM BBICIIUX KapOOHOBBIX KUCIOT. Morolue CBOWCTBA Mblja

11 | Qusuko-xumuyeckue  ceolicmeéa  OpeaHUYECKUX  COEOUHEHUU  OMOENbHbIX  KIACCO§
(ocobennocmu Kaaccugpurayuu u HOMEHKIAMYpPbl 6HYMPU KIACCa, 20MON02UYECKUll psio U
obwas ¢opmyna; uszomepus; Quuyeckue ceoucmea; Xumuieckue Ce0Ucmed; Cnocodvl
noyueHus):

— a30TCO/IepKAIUE COeIMHEHUSI (AaMUHBI U aMUHOKHUCIIOTHI, OeKu). BeIcOKOMOIeKyIsipHbIe




coeuHEHUs (CHHTETHYECKHMEe ¥  OWOJIOTMYECKU-aKTUBHBIE). MoHOMEp, MoIuMep,
CTPpYKTypHOE 3BeHO. I[lonuMmepusanust 3TWi€HAa KAaK OCHOBHOE HAaNpaBJICHHUE €r0
HCIIOJIb30BaHUS.

['eHeTHUecKas CBA3b MEXKY KJIACCAMU OPraHUYECKUX COEAUHEHUIN

IIpakTnueckoe 3ansatue Ne 11: CBoiicTBa OpraHUYECKHUX COCIMHEHUU OTAEJIBHBIX KIJIACCOB
(TpuBHAJIPHAS W MEXIyHapoOHAas HOMEHKJIATypa, XUMUYECKHUE CBOMCTBA, CITOCOOBI MOTYUYCHU):
npeaeibHble (IKaHbl W IMKJIOATKAHBI), HENpeIeabHbIC (QJIKCHBI, AJIKWHBI W AIKaIUCHBI) U
ApPOMAaTUYECKHUE YTIIEBOIOPO/IbI, CIIUPTH U (HDEHOJIBbI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, aJIbACTH/Ib]
M KETOHbI, aMUHBI MU AaMHUHOKHCIIOTBHI, BBICOKOMOJICKYJIIPHBIE COCIUHEHMs. 3aJaHus Ha
COCTABJICHUE YpaBHECHUN XUMHUYECKMX pEAKIHMH C y4acTHeM OpraHWYECKUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U CTPOCHHUS

IMpakTuyeckoe 3ansaTue Ne 12: CocraBieHue cxeM peakuuil (B TOM YUCIE MO MPEII0KEHHBIM
[[ENIOYKaM MPEBpaIlleHnH ), XapaKTEPU3YIOIIUX XUMUUYECKHUE CBOMCTBA OPraHMUYECKUX COeIMHEHUN
OTJICbHBIX KIJIACCOB, CMOCOOBI WX IMOJYYEHHsS M Ha3BaHHE OPraHUYECKUX COEIUHEHUH IO
TPUBUAIBHON WM MEXTyHAPOIHOM CHCTEeMaTHYeCKOW HOMEHKIIATYpE.

PemieHne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUil Ha CBOMCTBA OPTraHMYECKHUX
COCTMHEHU I OTJEIbHBIX KJIACCOB

IIpogpeccuonanvno opuenmuposannoe cooeprcanue

IpakTnyeckoe 3ansitue Ne 13: JlaGoparopHas pabota “IIpeBpaiieHusi OpraHMuECKUX BEIIECTB
npu HarpeBaHun". IlosydeHne 3TUiIeHAa M M3YYEHHE €r0 CBOWCTB. MoJennpoBaHHE MOJIEKYN U
XUMHYECKHX IIPEBPAICHUN HA IPUMEpPE dTaHa, STUIICHA, alleTUIIEHA U JIp.

Tema 4.3
Wnentuduxanus
OpPraHUYECKUX BEIIECTB,
WX 3HAYCHUE U
MpUMEHEHNE B OBITOBOU U
MIPOU3BOJCTBEHHOM
NEeSATEIbHOCTH YeIOBEKa

Conep:xaHue yueOHOT0 MaTepuasa:

12 |buoopranudveckwe coequHeHHs. [IpuMeHeHWe W OHOJOTHYecKas pOJb  YIJIEBOJOB.
OKHCJ’IGHI/I@ er'ICBOI[OB — HUCTOYHHUK 3H€pFI/II/I KHUBBIX OpFaHI/I3MOB. O6J'[aCTI/I HpI/IMeHeHI/Iﬂ
aMUHOKUCIIOT. [IpeBpamieHuss OenkoB mNHIIM B opraHuzMe. buonornueckue QyHKIMH
OenkoB. bronorndeckue GyHKIMH KUPOB. Ponb opraHrueckoil XUMHUH B PELICHUH TIPoOieM
[MHUIIEBOM 0€30IMacCHOCTH

13 |Ponp opraHmyeckol XMMHMHM B pEUIEHHH NpoOJIeM HHEPreTHUecKoil Oe30MmacHOCTH, B
PasBUTHM MEIUIMHBI, CO3JaHMM HOBBIX MAaTepHAJIOB, HOBBIX MCTOYHHKOB JHEPIHY
(apTepHATUBHBIC MCTOYHUKHU dHeprur). OMacHOCTh BO3JEHCTBHS HA >KHUBBIE OPTaHU3MBI
OPraHMYeCKHUX BEIIECTB OTACIBHBIX KIACCOB  (YIJIEBOMOPOIBI, CHHUPTHL,  (EHOJBI,




XJIOPOPTaHUYCCKUC TMPOU3BOAHBIC, AJIBACTUABI U I[p.), CMBICJI MOKa3aTejids MNPCACIIbHO|

JTOITyCTUMOM KOHLIEHTpaluu

Ilpogheccuonanvro opuenmuposannoe cooeprycanue

IlpakTuyeckoe 3ansitue Ne 14: JlaGoparopHas pabora: «VneHTudukanus OpraHHYECKUX
COCTMHEHUIN OTHENbHBIX KiaccoB». MaeHTudukanus OpraHM4eCKHX COECTUHEHUH OTAENbHBIX
KJIacCOB (Ha TMpUMepe albJerujioB, Kpaxmala, YKCYCHOW KHCIOTHI, OCJIKOB U T.I.) ¢
MCIIOJIb30BaHUEM HX (PU3UKO-XMMUYECKUX CBOMCTB M XapaKTEPHBIX KAaueCTBEHHBIX PEaKIIMM.
Jlenarypanuss Oenka mpu HarpeBanud. L[BeTHhle peakmum OenkoB. BO3HUKHOBEHHE
QHATUTUYECKOTO CHUTHAJIa C TOYKM 3pEHUS XHUMHUUYECKHX [MPOIECCOB TMPU MPOTEKAHUU
KAYECTBCHHOW PEaKIUH, ITO3BOJISIONICH HICHTU(DUIIUPOBATh MPEIJIOKCHHBIE OPraHUYECKUE
BEIECTBA

IMpakTuyeckoe 3ansaTue Ne 15: Konrtponphas pabora mo teme CTpyKTypa M CBOKHCTBA
OpraHMYECKUX BEIIECTB

Pa3zgen 5. Kunernueckue

¥ TEPMOJMHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XHMHYECKUX PeaKIuii

Tema 5.1
CKOpOCTh XMMHUYECKUX
peaKkuuid.
XUMHUYECKOE pABHOBECHE

Conep:xaHue y4eOHOro MaTepuaJa:

SN

14  |CxopocTh peakiuu, €e 3aBUCUMOCTh OT PA3JIMYHBIX (DAKTOPOB: MPHPOILI PEaruPYIONINX
BCIIICCTB, KOHIICHTPAIIMH PEarupyoNrX BEIIECTB, TEMIEPATYPhl U TUIOMIATN PEAKIIHOHHOM
MOBepXHOCTU. TemnoBble dPHEKTHl XUMHUYECKUX peaKiui. DK30- U IHIOTEPMUYECKHE,
peaKIuu.

OOpaTtuMocTh peakuuid. XUMHYECKOE pPaBHOBECHE U €ro CMEIICHHWE TMOf JAeWCTBHUEM
pa3auuHbIX (HAKTOPOB (KOHIEHTpAIlMs PEareHTOB WM MTPOAYKTOB pPEaKIUu, aBleHUE,
TEeMIIepaTypa) JJIs CO3JaHMS ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMHYECKHX MPOIECCOB.
[ Ipunnun Jle HlaTense

IIpogpeccuonanvno opuenmuposannoe cooeprcanue

IpakTuyeckoe 3ansaTe Ne 16: Pemenue npakTHKO-OpMEHTHUPOBAHHBIX 3aJaHUN Ha aHAIU3
(akTOpOB, BIUAIOMIMX HAa HM3MEHEHHWE CKOPOCTH XUMHUYECKOW peakiuH, B T.4. C MO3MLHUH
PKOJIOTHYECKU 11eN1IeCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOM JEATENBHOCTH B LEJSAX
COXPAHEHHUsI CBOETO 3[0POBbs U OKPYKAIOILEHW IIPUPOJIHON CPEBI.

PelieHne NMpakTUKO-OPUEHTUPOBAHHBIX 3aJaHuUl Ha npumeHeHue npuHnuna Jle-Illarense s
HAXOXJ/ICHUs HAaIpaBJICHUs CMEUICHHUS PABHOBECHS XMMHUYECKOW peakiuuu W aHanu3 (akTopoB,
BIVSIOIIMX HA CMEIIEHUE XUMUYECKOTO PABHOBECUS




HpaKaneCKoe 3anaTue Ne 18: [louck 1 aHammu3 KeicoB 0O MNPUMCHCHUN XUMUYCCKUX BCIICCTB U
TEXHOJIOTHH C y4€TOM 6y/:[ymel71 HpO(I)eCCI/IOHaJIBHOI\/'I JESATEIbHOCTH II0 TeMaM: BaKHEMIIINE

CTPOUTCJIBHBIC MAaTCpHajibl, KOHCTPYKIMOHHBLIC MaTCpuajibl, KpAaCKH, CTCKJIO, KEpaMHKa,

Pa3nen 6. PacTBopsl 4
Tema 6.1 Conep:kaHue y4eOHOT0 MaTepuaJia: 2
Homsrite o pactsopax 15 pogheccuonanvno opuenmuposannoe cooepiricanue 2
PactBopenue kak (usnko-xumuueckuii mpormecc. PactBopbl. CrnocoObl HpUTOTOBICHUS
pacTBOpoB. PacTBOprMOCTE. MaccoBast 107151 pacTBOPEHHOTO BeniecTBa. CMBICT MOKa3aTens
[IPEJIECIbHO JIOIYCTUMONW KOHLIEHTPALMM U €ro MCIIOJIb30BaHHE B OLEHKE SKOJIOTMYECKON
0€30MaCHOCTH.
[IpaBriIa HKOIOTUYECKHU IIETIECOO0PA3HOTO MOBEACHUS B OBITY U TPYJOBOM NIESTEILHOCTH B
[EJISIX COXPAaHEHHUs CBOErO 3[0pOBbS M OKpYXarolled IPUPOJHOM Cpenbl; ONacHOCTh
BO3/ICHCTBUS Ha )KMBbIE OPTaHU3MbI OIPECIICHHBIX BELIECTB.
PelieHre NpakTUKO-OpPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUl Ha PaCTBOPBHI, UCIIOJIb3YEMBIE B
OBITOBOI U IPOU3BOJCTBEHHOM JEATEILHOCTH YETIOBEKA
Tema 6.2 Conep:xanue yueOHOro MaTepuaJia: 2
Hccnenosanue cBOUCTB  [Ipogheccuonansno opuenmuposanmnoe cooepycanue 2
pacTBOpOB IlpakTuyeckoe 3ansaTue Ne 17: JlaGoparopHas pabora «IIpUroToBiI€HHE pPacTBOPOBY.
[IpurotoBneHne pacTBOPOB 3aJaHHON (MaccoBoi, %) KOHIEHTpaluu (C MPAKTHKO-
OpUEHTUPOBAHHBIMU BOIIPOCAMH) U ONPEEIIEHNE CPebl BOAHBIX pacTBOPOB. Perienue 3anad Ha
[IPUTOTOBJICHHE PACTBOPOB
Pa3nes 7. Xumus B ObITY M IPOM3BOACTBEHHOM eSITeJIbHOCTH YeJI0BeKa 6
Tema 7.1 Xumusn ¢ ovimy (Conep:xkaHue y4eOHOIro MaTepHaJia: 6
U NPOU3600CMEEHHOT 16 [[Ipogheccuonanvno opuenmuposannoe cooeprcanue 2
OesamenbHOCmU Yel06eKa Hosgeiine nOCTHXEHUS XMMHYECKOM HAyKM M XMMHUYECKOW TexHoJoruu. Poib Xxumuu B
00eCreYeHNH DSKOJIOTUYECKOW, DHEPreTHYecKo M MUIIeBOW O€30MacHOCTH, pa3BUTHUU
MeaunMHbl. [lpaBuia moucka M aHalIM3a XUMHYECKOM HMH(POpMAIUM W3 Pa3iIMYHBIX
MCTOYHUKOB (HaydHas M yuyeOHO-Hay4yHas JIMTepaTypa, CpecTBa MaccoBON HHQOpMaINH,
ceTh VIHTEpHET)
IlIpogheccuonanvno opuenmuposannoe cooeprcanue 2




MaTCpHaAJIbl OJId 3JICKTPOHUKH, HAHOMATCPUAJIbI, TCKCTUJIBHLBIC BOJIOKHA, MCTOYHUKHU OSHCPIUH,
OpTaHU4YC€CKUC U MUHCPAJIbHLIC YI[O6peHI/I$I, JICKApCTBCHHBIC BCIICCTBA, OBITOBAST XUMHUSL.

Ilpogheccuonanvro opuenmuposannoe cooeprycanue 2
IpakTudeckoe 3anaTue Ne 19: 3amura: [IpencraBnenue pe3yIbTaToB pelieHUs KEMCOB B hopme
MUHU-I0KJIa/1a C Ipe3eHTaluen
HuddepennrpoBaHHbIi 2
3aueT
Bcero 72




3 YCJIOBUSI PEAJTU3ALIMY TPUMEPHOI IPOrPAMMBI
YYEBHOM JUCLUILINHBI

3.1. Tpe6oBaHNA K MUHMMAJIbHOMY MAaTePHAIbHO-TEXHHYECKOMY 00ecrevyeHn 0

OcBoeHne mporpaMMmbl  00IIE00Pa30BATENHLHON YYEOHOW JUCHUIUIMHBI  «XHUMUS
IpeJrnoiaraeT Hajduuue B MpodeccHoHanbHOM 00pa3oBaTebHON OpraHHU3alliy, pean3yIoueit
o0pa3oBaTeNbHYI0 IIpOrpaMMy cpefHero obmiero odpa3oBanus B mpezenax ocBoeHus OIIOIT
CIIO na 6a3e OCHOBHOIO 00I1Iero 00pa3oBaHMSs, CIEIUATU3UPOBAHHOIO YYeOHOr0 KaOuHeTa, B
KOTOPOM HUMEETCSI BO3MOXXHOCTh 00ecreyuTh CBOOOAHBIA nocTyn B HWHTepHET BO Bpems
y4eOHOTO0 3aHATHS U B TIEPHO;] BHEYYCOHOM IEATETHHOCTH 00yJaIOIIHXCA.

Jlnist peanu3anuyl MPOrpaMMbl TUCIMIIIMHBI JOIDKHBI OBITH MPEyCMOTPEHBI CIEIYIOIINE
CHeluanbHble TOMEMICHUS: Y4YeOHBIH KaOMHET XMMHUU W/MIM y4eOHOM XMMHUYECKOH
nabopaTopuu.

OO6opynoBanne yueOHOro KabuHeTa (HarIsIHbIE TOCOOMS): HAOOPHI MIAPOCTEPIKHEBBIX
MoJieJIel MOJIEKYJ, MOJENU KPUCTAIUIMYECKUX PEUIeTOK, KOJUIEKIIMU MPOCTBIX M CIOXKHBIX
BEIIECTB W/WJIM KOJUICKIIMM TOJHMMEPOB; KOJJIEKIMS TOPHBIX TMOPOJ U MHUHEpajoB, Tabiua
MenneneeBa, yueOHbie GuibMbl, HUGPOBBIE 00pa30BaTEIbLHBIE PECYPCHI.

TexHnuyeckue cpeacTBa 00y4YeHHsI: KOMIBIOTEp C YCTPOHCTBAMH BOCIHPOHM3BEICHUS
3ByKa, NPUHTEp, MYJIbTUMEAUA-TIPOCKTOP C OJKPAHOM, MYJIbTHMEIUIHAs JOCKa, yKa3Ka-
IIPE3EHTEp AJIA NIPE3CHTALUM.

Oo6opynoBanue J1adoparopum U padoyMx MecT JadOpPaTOpPUM: MEH3YPKH, MMHUIICTKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYTIbI, IPEIMETHBIE U MOKPOBHBIE CTEKJIA, MIIAHIIECTHI
JUISL KamelbHBIX peakiuii, (umbTpoBanbHas Oymara, MPOMBIBAJIKU, CTEKJISIHHbIE MPOOUPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKISHHBIC TIaJOYKU, IITATUBBI IS
IpoOUPOK; MEPHBIE IIMJIMHAPBI, BODOHKH CTEKJISTHHBIC, BOPOHKHU JEIUTENbHbIE IMINHAPUIECKHE
(50-100 mu1), cTynKHM ¢ mecTHKOM, (apopoBbIe YaIIKH, MHHIETHI, (GUIBTPHI OyMaKHbIC, BaTa,
MapJs, YacoBBIE CTEKJA, JJIEKTPOIUIMTKH, JIa0OpAaTOpHBIE INTATHBBI, CIHUPTOBBIE TOPEIKH,
CIUYKH, IpUOOp Ul MOTYYEHHs Ta30B (MM MpOoOHpKa C Ta300TBOJHON TpyOKOIt), Aep:KaTenn
JUTSE TPOOUPOK, CKIISTHKH JUIS XpaHEHHs PEaKTHBOB, Pa3daTOYHBIC JIOTKH; XUMHUECKUE CTAaKaHBI
(50, 100 u 200 mu1); mmaTenaw; NUHIETHI; TUTEIbHBIE MBI, CEKYHIOMEPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 mm) u Mepssle konOwl (25, 50, 100 u 200 mm), BoasHas OaHs (WU
TEPMOCTAT), CTEKJISHHBIE MAJIOYKM; KOHUYECKHe KonObl ans TturpoBaHus (50 m 100 mo);
UH/IMKATOpHBbIE TOJOCKU [uid onpeneneHuss pH u cTaHgapTHas MHIUMKATOpHAs IIKala;
YHUBEpCAJIbHBIN MHIUKATOD; nuneTku Ha 1, 10, 50 mi (nam no3aropsl Ha 1, 5 u 10 mut), GropeTku
JUISl TATPOBAHUA, MeauIIMHCKUE mmpuiibl Ha 100—150 mut, mabopatopHbie W/UTU aHATTUTUYECKUE
Bechl, pH-MeTpsI, cymibHbBIN Kad, 1 1p. 1adopaTopHOe 000pyI0BAHNE.

3.2. UndopmannoHHoe obecrniedeHHe peajqn3alui NPorpaMmMbl

OcHOBHBIC HCTOYHHMKH:

1.T'a6puensn, O. C. Xumus. 11 xnacc (6a30Bblii ypoBeHs): yuebnuk / O. C. I'abpuensH,
. T'. Octpoymos, C. A. CnankoB. — 5-e u3j., ctep. — Mocksa: [IpocBemnienune, 2023. — 127, [1]
c. mr — ISBN  978-5-09-103623-7. —  Tekcr: oamekrponnsii. —  URL:
https://znanium.com/catalog/product/2089904
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2.T'a6puensia, O. C. Xwumus: 10-ii kimacc (6a30BbIii ypoBeHb): yueOHuk / O. C.
['abpuensn, U. I'. Octpoymos, C. A. CnankoB. — 5-e u3z., crep. — Mocksa: [Ipocsemenune, 2023.
— 128 «c¢.: wmn. — ISBN 978-5-09-107222-8. — Tekcr: onektponssii. — URL:
https://znanium.com/catalog/product/2089902

3.Pymsuruc, I'. E. Xumus. 10 knace. bazoBsiit ypoens: yuebnuk / I'. E. Pynsutuc, ©. I'.
®enpaman. — 9-e uzn. — Mocksa: M3natensctBo «IIpocBenienuey, 2022. — 224 ¢. — ISBN 978-5-
09-099536-8. — Tekcr: anexkrpounsiii. — URL: https://znanium.com/catalog/product/2090093

4.Pymsutuc, I'. E. Xumus. 11 knacc. bazossiii ypoBens: yaeonuk / I'. E. Pynsutuc, @. I'.
®enpaman. — 9-e uzn. — Mocksa: M3natenscTBo «IIpocBemienuey, 2022. — 224 ¢. — ISBN 978-5-
09-099537-5. — Tekcr: anexkrponnsbiii. — URL: https://znanium.com/catalog/product/2090096

5. benses K.JI. buomormsa. 10 kmacc (0a30BBIi  ypOBEHbB): YUeOHHMK  JUIs
obmieoOpazoBarensubix opranusanuii / JI. K. benses, O. B. Cabnuna, I'. M. Jpmvmmun, JI. H.

Kysnenos; nox pex. 1. K. bensesa, I'. M. Jlpimmmma. - 6-e u3a. - Mocksa: [Ipocsenienune, 2022.
- 223 c¢. - ISBN 978-5-09-101668-0. - Tekct: osaekrtponnsii. - URL:
https://znanium.com/catalog/product/2090568

6. benses K. JI. buomorms. 11 kmacc (0a30Bblii ypoBeHB): y4eOHUK AN
obmeooOpazoBatenbHbix opranm3anuii / 1. K. benses, O. B. Cabnuna, I'. M. Jlpmvmmmn, JI. H.

Kysnenosa; mox pen. . K. bensea, I'. M. [IpiMvmmmna. - 9-e uza. - Mocksa: I[Ipocsemenue,
2022. - 223 c¢. - |ISBN 978-5-09-101669-7. - Tekcr: omektponnsii. - URL:
https://znanium.com/catalog/product/2090574

JlonoTHUTeIbHbIE UCTOYHUKH:

1. Baiituep, B. B. Xumus: yue6noe nocodue / B. B. Baiituep, O. A. HeBonuna, E.
B. Konsiesa ; nep. Ha anrin. s3. E. B. Konsepoii ; Mun-Bo Hayku u BbIcHI. 0Opa3zoBaHusi PO. —
ExatepunOypr : U3a-Bo Ypansckoro yn-ta, 2020. — 160 c. — ISBN 978-5-7996-3091-1.

2. Boctpuxosa, H. M. Xumus : yue6Hoe mocodue / H. M. Bocrpukona, U. B.
Kozemyboga, I'. A. Koponesa. — Kpacuosipck : Cub. denep. yu-1, 2020. — 226 c. — ISBN 978-5-
7638-4420-7.

3. Hemuna, O. B. Xumus : yuebnoe nocodue / O.B. lemuna, .M. ['onoBHeBa. —
Mocksa : UTHOPA-M, 2024. — 257 c. — (Bsiciiee o6pazoBanue). - ISBN 978-5-16-018999-4.
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https://znanium.com/catalog/product/2090096
https://znanium.com/catalog/product/2090568

4 KOHTPOJIb M1 OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEFHOM JUCIUAILIMHBI

KOHTPOHL U OLHEHKaA pPC3yJIbTAaTOB OCBOCHHA AUCHUIINIMHBI OCYIICCTBIISACTCA IMPCIIOAABATCIICM B HPOHCCCC MPOBCACHUA IMPAKTHYCCKUX

SaHHTHfI, TCCTUPOBAHMS, a4 TAKIKC BBIIIOJIHCHUSA o6yqa}0anHcs1 UHAWBUAYAJIbHBIX 3aI[aHI/II7I, IIPOCKTOB, I/ICCJ'IGI[OBaHI/II;'I.

- CaMOCTOSTENbHO (POPMYIHUPOBATh M aKTYAJIM3UPOBATh MpPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYILECTBEHHbIM MpPHU3HAK WJIA OCHOBaHMs JUIsl CpaBHEHMS,
Kiaccu(ukanuu 1 0000IIeHuS;

- ONpeAeNATh LENH JCSTEIbHOCTH, 3aJaBaTh MapaMeTphl W KPHUTEPUU UX
TOCTIKEHUS;

- BEISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEUHS B PACCMaTPUBAEMBIX SBIICHHSIX;

- BHOCUTH KOPPEKTHBBI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YIbTATOB

EJIAM, OICHUBATh PUCKU MOCJIEICTBUI ACATCIIBHOCTH,

- pa3BUBATH KPCATHUBHOC MBIIIJICHUC TP PCIICHUHN JKU3HCHHBIX Hp06JICM

Pe3ysabTarnl 00yyeHus Oo61mme JInuHocTHbIE | DOPMBI U METOAbI KOHTPOJISI
(IM4YHOCTHBIE, IPeIMeTHbIE, MeTaNpeAMeTHbIe) KOMIIETeHIIUH | pe3yJIbTaThI U OLIEHKHU pe3y/ibTaTOB
NMPOrpaMMbl o0y4eHust
BOCIIUTAHUS
JIMYHOCTHBIE
JI1. B yact Tpya0BOrO BOCIIUTAHHS: OK 01 JIP 09 - OLICHKAa TNMCBMEHHBIX W
- TOTOBHOCTb K TPY/ly, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPY10J100ue; JIP10 [YCTHBIX OTBETOB;
- TOTOBHOCTb K aKTUBHON JI€ATEIbHOCTH TEXHOJOTHYECKOW U COIMAIBbHON - TECTUPOBAHUE;
HAMPaBIEHHOCTHU, CIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH U CAMOCTOSTEIHHO - OIICHKA 3allUThl TPOEKTY
BBHITIOJHATH TaKYIO JESTEIbHOCTD; (KOMIIBIOTEPHOI Mpe3eHTaINH;
- HHTEPEC K Pa3IUYHBIM cepaM podheCCUOHATLHOM IS TEIBHOCTH, -OLIEHKa pE3yJIbTaTOB
BEITIOJTHCHHSI  TIPAKTHYECKUX]
JI2. OBnaneHne yHuBEpCaTbHBIMHU YIYEOHBIMU ITO3HABATEILHBIMH JICUCTBUSIMU: padot
a) 6a30BBIC JTOTUUYECKHUE ICUCTBUS: OK 07
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0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIaJACTh HaBbIKaMHN y‘Ie6HO-I/ICCJIe[[OBaTeJIBCKOﬁ u HpOCKTHOfI ACATCIIbHOCTH,
HABBIKAMU pa3perieHust MpooIeM;

- BBIBJIATH MIPUYUMHHO-CIICACTBCHHBIC CBA3SHU U aAKTYAJIM3UPOBATH 3a/lady, BbIAIBUI'ATh
TUIIOTE3y €€ peIICHMs, HaXOJWTh apryMEHTBl JUIs JOKa3aTeJbCTBA CBOMX
YTBEPIKJACHHM, 3a/1aBaTh HapaMETPhl K KPUTEPUH PEIICHHUS,

- aHaJIM3UPOBATH IOJYYCHHBIC B XOJIC PEIICHHS 3aJ1a4dl PE3YJIbTaThl, KPUTHICCKH
OILICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBHUSX;

- YMCTb IICPCHOCUTHL 3HAHHA B IIO3HABATCIIbHYIO MW IIPAKTUYCCKYIO 06HaCTI/I
PKHU3HEOCATCIIbHOCTH,

- YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

- BBLIBUI'aTh HOBBIC UJCHU, IPCAJIaraTb OpUrnHaJIbHBIC ITOAXO0Abl U PCIICHUA

- CITOCOOHOCTD X MCITOJIB30BAHMS B IO3HABATEIBHON M COIMAIBHOM MPAKTUKE

JI3. B obnacTu IeHHOCTH HAyYHOTO MMO3HAHUS: OK 01
- cOPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO OK 02
[pa3BUTHS HAayKu U OOIIECTBEHHON NPAKTHKH, OCHOBAHHOI'O Ha JHAJIOre KYNbTYD, OK 04
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHPE;

- COBEpIICHCTBOBAHHE SI3BIKOBOM M UYHUTATENbCKOW KYJIbTYphl Kak CpEICTBA
B3alMOJICHCTBUS MEXKIY JHObMHU U ITO3HAHUS MUPA;

- OCO3HaHME IIEHHOCTM HAay4HOH J€ATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH,
IIPOEKTHYIO U MCCIIEN0BATEIbCKYIO 1E€ATENbHOCTh MHANBUIYAJIbHO U B IPYIIIIE;

UI4. OBnasieHue yHUBEepCabHBIMU Y4€OHBIMU ITO3HABATEIbHBIMU JICHCTBUAMMU: OK 01
B) paboTa ¢ HHpopMmaIei: OK 05

- BJAJEeTh HaBbIKAMM MOJIyY€HUS HHPOpPMAIMM W3 HCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITEIPHO ~ OCYIIECTBJIATH  IOWUCK,  aAHAJINW3,  CHCTEMAaTH3alUl0 |
MHTEpIpeTaio HHPOPMAIIMK Pa3IMYHbIX BUJOB U (YOPM MpeICTaBICHHUS;

- CO31aBaTb TCKCTHI B PA3JIMIHBIX (bopMaTax C Yy4C€TOM Ha3HAYCHU I/IH(I)OpMaI_[I/II/I b4l

22




[IEJIEBOM  ayJqUTOpUH, BHIOWpas ONTUMANbHYI0 (QOpPMY MpENCTaBICHUS U
BI/I3yaJII/I3aI_II/II/I;

- OLCHUBATH [[OCTOBepHOCTB, JICTUTUMHOCTDb I/IH(bOpMa]_[I/II/I, €€ COOTBETCTBHC
HpaBOBBIM nu MOpaJILHO'f)TI/I‘-IeCKI/IM HOpMaM;

- WCIIOJIB30BaTh CPEICTBA MH(GOPMALIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B
PCIICHNM KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX W OpPraHM3allMOHHBIX 3a1a4 C
COONOICHHEM TPEOOBaHMI JPrOHOMHKH, TEXHHKH OC30MACHOCTH, THTHEHBI,
pecypcocOepekeHrs, MPaBOBBIX M OJTHYECKUX HOPM, HOPM HH(POPMAIHOHHOM
0e30IMacHOCTH;

- BIIQJICTh HABBIKAMH PACIIO3HABAHUS M 3alIUTHl WH(pOpMAIMH, HHPOPMAITMOHHON
0Ee30IMaCHOCTH JTUYHOCTH;

- TOTOBHOCTD K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH M CAMOOTIPE/ICIICHHUIO;
-OBJIQJICHHE HAaBBIKAMH Y4eOHO-HUCCIIEI0BATEIBCKON, MPOEKTHOH W COLHAIBHOM
NEATENLHOCTH;

JI5. OBnaseHue yHUBEpCAIbHBIMU KOMMYHUKATUBHBIMU ICHCTBUSMU:

0) COBMECTHAsI IeATEIIbHOCTb:

- [OHUMaTh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAHJIHOM W WHIUBUAYAITBHON
paboTHI;

- IPUHUMATH IeJTH COBMECTHOH JEATEIbHOCTH, OPTaHU30BBIBATh M KOOPIMHHPOBATH
NECTBHS MO €€ JOCTHKEHUIO: COCTABISATh TUIAH JIEHCTBUHM, paclpeleNaTh POIH C
Y4E€TOM MHEHUN yYaCTHUKOB O0CYXAaTh Pe3yIbTaThl COBMECTHON PaOOTHI;

- KOOPJIMHHUPOBATh U BBIMOJIHATH pabOTy B YCIOBHUSX PEATbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIIATH TTO3UTUBHOE CTPATETHUECKOE TIOBEJICHUE B PA3IMUHBIX CUTYAIUX,
MPOSIBIIATH TBOPYESCTBO U BOOOPAKECHHE, OBITH MHUITHATHBHBIM

OK 04
OK 07

J16.0Bnanenne yHuBepCaTbHBIMU PETYIATUBHBIMH ICUCTBUSIMU:
) IPUHITHE Ce0sl ¥ IPYTHX JIFOICH:

OK 04
OK 07
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- IIPUHUMATh MOTHMBBI M apryMEHTBHl IPYIUX JIOJEH INpU aHAIA3E PE3yJIbTaTOB
NEeATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO APYTUX JIOAEH Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C MO3UIMH JPYroro 4eI0BeKa;

JI7. B obnacTu 5K0I0rM4eCcKOro BOCIIUTAHUS:

- c(hopMHPOBAHHOCTH HKOJIOTUYECKON KYJIbTYphl, TOHUMAHUE BIUSHUS COLUATBHO-
PKOHOMMYECKUX IIPOLIECCOB HAa COCTOSHUE IPUPOJHOW U COLMAIBHOW CpEIbl,
0CO3HaHUE T1100aIbHOI0 XapaKTepa dKOJOTHUYECKUX MTPOo0IIeM;

- [UIAHUPOBAHUE MU OCYIIECTBICHHUE JICWCTBUM B OKPYXKAIOUIEH CpEle Ha OCHOBE
3HAHUSA LEJIEeW YCTOMYUBOIO pa3BUTHUS YEIOBEUECTBA;

AKTHUBHOE HETIPUATHE JEHCTBUM, IPUHOCSIIMX BPEJ OKPYXKAIOLIEH CPEaE;

- YMEHHE TIPOrHO3MPOBATH HEOIArOMPUATHBIE HSKOJIOTHYECKHE IOCIEACTBHS
MpeANpUHUMAEMbIX JEHCTBUNA, TPEIOTBpallaTh UX;

- paCUIMPEHHE OIbITA AESTEIBHOCTU SKOJIOTMYECKON HAIlPaBIEHHOCTH;

- OBJIAJICHHE HAaBbIKAMH Y4eOHO-HCCIIEIOBATENbCKON, MPOEKTHOW U COLUATbHOMN
NesITeNIbHOCTH;

OK 04
OK 07

METONPEAMETHBIC

MI1. BJIAJICTh CUCTEMOH  XHMHYECKUX 3HAHWH, KOTOpast BKJTIOYAET:
OCHOBOTIOJIAraroIue MOHATUS (XUMUYECKHIA SJIEMEHT, aTOM, dJIEKTPOHHAs 000JI0YKa
aTroma, s-, p-, d-3JEKTPOHHBIC OPOWUTATH aTOMOB, MOH, MOJIEKYJa, BaJCHTHOCTH,
PIIEKTPOOTPULATEIIBHOCTD, CTENIEHb OKUCIIEHUS], XUMUYECKAs CBA3b, MOJIb, MOJISIPHAsL
Macca, MOJISIPHBIA 00beM, YIIIepOIHBINA CKeNleT, (PyHKIMOHANbHAS TPYIINa, pajuKall,
M30MEPUSL, U30MEPBI, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YIIIEBOAOPOIbI, KUCIOPOI- U
Q30TCOJICPXKAIINE COSAMHEHHUs, OMOJOTUYECKH aKTHBHBIC BellecTBa (yriaeBOMIbI,
PKUPBI, O€IKW), MOHOMED, TOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISPHBIC
COCAMHEHHMS, KPHUCTAJUIMYECKass  penieTka,  THIIbI

XUMUYECKHX  PEeaKkIHuu

(OKI/ICJ'II/ITCJ'IBHO-BOCCTaHOBI/ITCJ'ILHBIC, 9K30-U SHAOTCPMHUYCCKUC, PCAKIIMU HOHHOTO

O6M€Ha), pacTBoOp, QJICKTPOJINTHI, HE3JICKTPOJINUTHI, SJICKTPOJIHUTHYICCKAS

OK 05
OK 07

JIP 09
JIP 10

- TECTUPOBaHHKE;
- OLICHKA
BBITTOJTHEHHSI
pabor;

pE3yNbTaTOB
MIPaKTUYECKHX|

- OLEHKa MHCbMEHHBIX U
[YCTHBIX OTBETOB;

- OIIEHKAa 3alluThl TPOEKTA
(KOMITBIOTEPHOM TTPE3EHTAIIUN
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UccoLuanusl, OKHUCINTENb, BOCCTAaHOBUTENb, CKOPOCTh XHMHUYECKOM peakKlMH,
XMMHUYECKOE DPABHOBECHUE), TEOPUM M 3aKOHBI (TEOPUS XUMHUYECKOIO CTPOEHUS
opranuueckux  BemiectB  A.M. byrnepoBa, Teopus  3IEKTPOIUTHUECKOH
nucconyanuu, nepuoauyeckui 3akoH J[M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XUMHH, (PAKTOIOTMYECKHE
CBEICHUSI O CBOMCTBaX, COCTaBe, MOJIYYEHHH U OE€30MaCHOM MHCIOJIb30BaHUN
BaKHEHUIIMX HEOPraHWYECKUX M OPraHMYECKHUX BELIECTB B OBITY M MPAKTHUUYECKON
NesITeIbHOCTH YEJIOBEKa;

M?2. yMeThb BBIABIIATH XapaKTEPHbIE IPU3HAKU U B3aMMOCBSA3b U3YUEHHBIX NOHSITUH,
[IPUMEHATh COOTBETCTBYIOIIME IIOHATHS IIPU OIMCAHWU CTPOEHUS M CBOMCTB
HEOPraHWYECKMX M OPraHMYeCKMX BEIIECTB M HX IPEBPALLECHUN; BBIABIATh
B3alMOCBA3b XUMWUYECKMX 3HAHUU C TOHATUAMU M IPEACTABICHUSAMH JPYTHUX
€CTCCTBEHHOHAYYHBIX IIPEIMETOB;

OK 01
OK 02

M3.  yMmeTb  HCHONb30BaThb  HAUMEHOBAaHUS  XHMHUYECKUX  COCJAMHEHUN
MEKTYHAPOJHOTO COK03a TEOPETHUYECKOM W MPHUKIATHOM XUMHH U TPUBHAIbHBIE
Ha3BaHMsI BaXHEWIIMX BElIeCTB (ITWIEH, AaleTW/IeH, TIJIuUepuH, (eHo,
(bopManbaeru, YyKCyCcHash KHUCIOTa, TIJIMLWH, YyrapHbld Tras, YIJIEKHCIBIM ras,
aMMMaK, TralleHas H3BeCTb, HEramleHas W3BeCTb, NUTbEBas cOla U JIPYTHX),
COCTaBIIATh (POPMYJIBI HEOPTaHUYECKUX U OPraHMYECKHX BEIIECTB, YpPaBHEHUS
XUMUYECKHX pEaKLUud, OOBACHATh MX CMBICH; TOATBEPXKAATh XapaKTepHBIE
XUMUYECKHAE CBOMCTBA BELIECTB COOTBETCTBYIOIMMH JKCIIEPUMEHTAMU U 3aIUCAMU
YPaBHEHUN XMMUYECKUX PEaKIIUl;

OK 02
OK 05

M4. - YMETb YCTaHAaBJIWBATHh MPUHAAJICKHOCTE HU3YUYCHHBIX HCOPraHHYCCKHUX H
OPraHNM4YC€CKUX BCIICCTB K OMINPCACICHHBIM KJlacCaM U TIpyIlamM COGHHHGHHﬁ,
XapaKTCPU30BaTb HUX COCTaB U BayKHEHIIIHE CBOﬁCTBa; OMPCACIIATL BH/BL

XUMHYECKUX CBSI3eH (KOB&J’ICHTHEUI, HOHHAasA, MCTAJIMYCCKasd, BO,Z[OpOIIHaH), THIIBI

OK 02
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KPUCTAUNIMYECKUX PEIIECTOK BEIIECTB; KIacCU(UIIMPOBATh XMMUYECKHE PEAKIINY;

MS5.  cdhopmupoBaTh  NPEACTABICHUA: O  XUMHYECKOHW  COCTaBJISAIONIEH
ECTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XMMUU B TIO3HAHUHM SIBIICHUI MPUPOIHI,
B (QOpMHUPOBAaHUU MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€ (YHKIIMOHAIHHOU
FPaMOTHOCTH, HEOOXOAUMOM NJIsi pelIeHUs] MPaKTHUYECKUX 3a7ad U IKOJIOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M IPUPOTHON CPEAE;

OK 07

M6. yMmMeTb NpPOBOAMUTH pacueTbl MO XUMHYECKMM (QopMyJaM U ypaBHEHUSIM
XUMHUYECKUX PEAKIUH ¢ NCIOJIb30BaHuEM (PU3UUYECKUX BEJIMYMH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpPMajbHbBIC YCIIOBHS)
ra3oB, KOJIMYECTBA BCILECTBA; MCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
[PUHATHS PEUICHWM B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C
BELLECTBAMU U UX IPUMEHEHUEM

OK 01
OK 02

M7. yMeTh TJIaHUPOBATh M BBIMOIHATH XUMHYECKUN DKCIEPUMEHT (TpeBpaIieHus
OpraHMYECKHUX BELIECTB NPU HATrPEBaHMM, IOJIyYEHHE STWIIEHa U H3yYEHUE €ro
CBOMCTB, KaueCTBEHHBbIE pPEaKLUM Ha ajJbAETUbI, Kpaxmaj, YKCYCHYIO KHCIOTY;
neHatypanus OelIKOB TpHU HarpeBaHWM, I[BETHBIE pEaKIUU OENKOB; MPOBOIUTH
[PEaKIIMM MOHHOTO OOMEHa, ONpEeNsATh Cpelly BOJHBIX pacTBOPOB, KaueCTBEHHBIE
peakiuu Ha cynbdar-, kapOoHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHUS; peliaTh
DKCIIEpUMEHTaIbHble 3amaun 1o Temam "Metamisl" u  "Hemeramnsl") B
COOTBETCTBHUH C IIPaBUJIAMU TEXHUKH O€30MAaCHOCTH MpU 0OpAIICeHU!U C BEIleCTBaMU
M J1a00paTOpHBIM OO0OpPYIAOBAaHUEM; TPEJCTABIATH PE3YAbTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (opMe 3alucu YpaBHEHMH COOTBETCTBYIOIIUX pEaKIuil U
(hopMyNIMpPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB;

OK 01
OK 05
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aTroma, S-, pP-, d-3JIeKTpOHHBIE OpPOWTAIM ATOMOB, HMOH, MOJIEKYJia, BaJCHTHOCTD,
PIIEKTPOOTPHUIATEIFHOCTD, CTENEHb OKUCIICHUS, XUMUYECKasl CBsI3b, MOJIb, MOJISIPHAs

Macca, MOJIIpHBIA 00bEeM, YIIIEpOJHBINA CKeNeT, (PyHKIHOHAIbHAS TPYIINa, pajuKall,

M. yMeTh aHaTU3UPOBaTh XUMHUYECKYI0 HMH(OPMAIUIO, MOIYYaeMyl0 M3 Pa3HbBIX OK 01
MCTOYHUKOB (CpelICTB MaccoBOM nH(popmMaiuu, cetb IHTepHET U Apyrue); OK 02
MO. BiageTh OCHOBHBIMU METOJIaMHM HAayYHOI'O NO3HAHHUS BELIECTB U XUMHUYECKUX OK 03
SIBJICHUH (HaOJII0IeHNEe, U3MEPEHUE, IKCIICPUMEHT, MOCIIUPOBAHNUEC); OK 06
M10. chopmupoBaTh  TpEACTABICHHS: O  XHMHUYECKOW  COCTaBJISAIONIEH OK 06
ECTECTBEHHOHAYYHOM KApTHUHBI MUPA, POJIU XUMHUH B MO3HAHUU SIBJICHUN MPUPOJIBI,
B (QOpMHUPOBAaHWUU MBIIUICHUS ¥ KYyJIbTYphl JIMYHOCTH, €€ (YHKIMOHAILHOU
FPaMOTHOCTH, HEOOXOAMMOMW JJIsl PEIICHUs] MPAKTUYSCKUX 3a/lad U IKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U TIPUPOTHON CPE/IE;
M11. ymerh cobmogaTh IMpaBHIa AKOJOTHYECKU 11€71ecO00pa3HOro MOBEICHUS B OK 01
ObITYy M TPYIAOBOM [EATEIBHOCTH B LENSIX COXPAHEHUS CBOEro 3J0pPOBbS U OK 02
OKpY>KaloIlled MPUPOJHON Cpebl; YUYUTHIBATh OMACHOCTH BO3JIEUCTBHS Ha YKUBBHIC
OpraHu3Mbl OMNPENIECICHHBIX BEIIECTB, MOHWMAas CMBICI IOKa3aTessl IpeaeibHON
TOMYCTUMOM KOHIIEHTpAIuU
MpEeAMETHBIE
[11. copMUpPOBAaHHOCTH TPEACTABICHUM: O XUMHYECKOM  COCTaBJISIONIEH OK 05 JIP 09 - OLIEHKa TMCBMEHHBIX W
ECTECTBEHHOHAYYHOM KAPTUHBI MUPA, POJIY XHUMHH B ITO3HAHUM SIBJICHUN IPUPOJIHI, OK 07 JIP 10 [YCTHBIX OTBETOB;
B (GOpPMHPOBAaHUM MBIIUICHUST W KYJIbTYPBl JIMYHOCTH, €€ (DYHKIIMOHAIBLHON - OLIGHKA BBICTYIJICHUHA ¢
FPaMOTHOCTH, HEOOXOJAMMOMU JJIsl PEIICHUs] TMPAKTUYECKUX 3a/lad U IKOJIOTHYECKU COOOIIIEHUSIMH, JOKJIa/IaMH;
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3[I0POBBIO U TIPUPOTHOM Cpelie; - OLICHKa pe3yIbTaTOB
CaMOCTOSITENILHON paboThl €O
[12. BrageHue  CUCTEMOM  XMMHUYECKMX  3HAaHUWA, KOTOpas  BKJIIOYAET: OK 01 CMU;
OCHOBOTIOJIArarolue NOHATHUS (XUMUUECKHUI 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka) OK 02 - TECTUPOBAaHUE
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M30MEpPHUsL, U30MEPBI, TOMOJIOTUYECKUH PsIZI, TOMOJIOTH, YIIIEBOJOPO/IbI, KUCIOPOA- U
Q30TCOJEpKAIINE COEAUHEHMs, OMOJIOIMYEeCKM AaKTUBHbIE BenlecTBa (YIJIEBOJBI,
PKUpBI, OEJKH), MOHOMEp, HOJHMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYJSPHBIC
COCIUHEHMS, KpUCTALIMYecKass  penieTka, TUIBl  XUMHUYECKHMX  peakuuil
(OKHCIIUTENIbHO-BOCCTAHOBUTENbHBIE, 3K30- U SHAOTEPMUYECKUE, PEAKIIMM HOHHOTO
0o0OMEHa),  PacTBOp,  OJNEKTPOJMUTHI,  HEIJIEKTPOJIUTHI,  IEKTPOIUTHUYECKAs
TMCCOLMalUsl, OKHMCIMTENb, BOCCTAaHOBHUTEIb, CKOPOCTb XHMHYECKOH peakuu,
XMMHUYECKOE DPAaBHOBECHE), TEOPUU U 3aKOHBI (TEOpUs XUMHMUYECKOI'O CTPOECHHUS
oprannueckux  BemiectB  A.M. byrtnepoBa, Teopus  3IEKTPOIUTHUECKOH
nucconuanuu, nepuoanyeckuid 3akoH J[M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJHYECKHH SI3BIK XUMHH, (PAKTOIOTUYECKHE
CBEJICHUSI O CBOMCTBAaX, COCTaBE, IOIY4YEHHHM U OE30IIaCHOM HCIOJIb30BaHUU
BKHEUIIMX HEOPraHWYECKUX M OPraHMYECKHUX BELIECTB B OBITY M MPAKTHYECKON
NesITeIbHOCTH YeJIOBEKa;

[13. chopMHUPOBAHHOCTH YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKA U B3aUMOCBSI3b
M3y4YEHHBIX TOHITHH, TPUMEHSATH COOTBETCTBYIOIIME TOHATHS TP OIUCAHUU
CTPOCHUSI W CBOWCTB HEOPTaHMYECKHMX W OPraHMYeCKUX BEIIECTB M HUX
MPEBPAIICHHI; BBIABISTH B3aUMOCBA3h XHWMHUUYECKHX 3HAHUM C TIOHATUAMH U
MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

OK 01
OK 02

[14. chopmMHpOBaHHOCT, YMEHHUN HCIOJIB30BaTh HAUMEHOBAHMUS XUMHYECKHX
COCTMHEHUI MEeXIYHapOIHOTO COK03a TEOPETUYECKOW W TPUKIATHOW XUMHUU U
TPUBUAIbHBIE HA3BaHWUA BAXKHEWIIMX BEIIECTB (ITHIICH, AalETHIICH, TIUIEPHH,
(dhenon, hopmManbaeru, YKCycHass KUCIOTa, TJIUIWH, YyTapHBIA Ta3, YIJIEKUCIBIN Ta3,
aMMHaK, TallleHas W3BECTh, HETallleHas W3BEeCTh, IMMHTHEBAas COJa W JIPYTHX),
COCTaBIATH (POPMYJIBI HEOPTAHWYSCKUX M OPTaHMYSCKHUX BEIIECTB, YPaBHCHHS
XUMHYCCKHX PEAKIUH, OOBSICHATH WX CMBICH; MOJATBEPKJATh XapaKTePHBIC

XHUMHUYECKHE CBOICTBA BEIIIECTB COOTBCTCTBYIOIINUMHU SKCIICPUMCHTAMU H 3aIlIUCAMU

OK 02

28




YPAaBHEHUI XUMHUYECKUX PEAKIIUM;

[15. chopMHPOBAaHHOCTH, YMEHUW yCTAaHABIMBATH MPUHAICKHOCTh H3YUECHHBIX
HEOPraHUYECKUX U OPraHUYECKHUX BEILECTB K OIPEIEICHHBIM KilaccaM U IpyIIam
COCIMHEHMI, XapaKTepu30BaThb UX COCTAB M BAXKHEWILNE CBOWCTBA; OMNPEIEIATH
BUJbl XUMUYECKUX CBSI3eH (KOBaJIeHTHAasl, MOHHAs, METaJIM4yecKasi, BOJOPOIHAs),
TUIBl KPUCTAIUIMYECKUX PEIIETOK BEIIEeCTB; KIacCUPUIMPOBATh XUMHYECKHE
[pEaKLNH;

OK 01
OK 04

[16. BnageHne OCHOBHBIMM METOJAMU HAyYHOT'O MO3HAHUSA BELIECTB U XMMHYECKHX
sBJIEHUH (HaONr0AeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIINPOBAHUE);

OK 02
OK 04

[17. cpopMupOBaHHOCTH YMEHHUI IPOBOAUTH PACUEThI IO XUMUYECKUM (opMyIaM U
YPAaBHEHUSM XHMHUYECKHUX pEaKIMid C MCHOJIb30BaHUEM (PU3UUYECKUX BEIUYHH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHbIE YCIIOBHUS) Ta30B, KOJMYECTBA BELIECTBA; HCIIOJIb30BATh CUCTEMHbIE
XUMHYCCKHE 3HAHWS IS TPUHSATHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMH U UX PUMEHEHUEM;

OK 01
OK 04
OK 05

[18. cdhopMUPOBAHHOCTH YMEHHH MJIAHUPOBATh U BBINONHITH XHUMHYECKUN
PKCIIEPUMEHT (IIPEeBpAIlleHHs] OPTaHUYECKUX BEIIECTB MPHU HATPEBaHHUH, MOTyUEHUE
ATUJICHA U U3YYEHHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKLIUH HA AJIbJAECTU/IBI, Kpaxmal,
YKCYCHYIO KHUCJIOTY; J€HaTypalusi OCJKOB TpPH HAarpeBaHUM, IBETHBIC PEAKIIUU
OCIIKOB; TMPOBOJMWTH PEAKIIMA MOHHOTO OOMEHa, OMNpPENeNsATh Cpeay BOIHBIX
[PACTBOPOB, KAaUeCTBEHHBIC PEAKIIMK Ha CyibdaT-, KapOoHAT- U XJIOPUI-aHUOHBI, HA|
KaTUOH aMMOHHSI; PEIIaTh SKCIEPUMEHTaJIbHbBIE 3a7auu no TtemaM ''Metamisl" u
"HemeTtannel") B COOTBETCTBMM C TIpaBHJIAMU TEXHUKH O€30MACHOCTH TMIPH
oOpallleHuu ¢ BelIeCTBAaMU M JIaDOpaTOPHBIM O0OPYIOBAaHUEM; IMPEICTABIATH,

PE3YJIbTAThI XHUMHUYCCKOI'O OKCIICPUMCHTA B (bopMe 3aliucu ypaBHCHI/Iﬁ

OK 01
OK 04

- OlLEHKa MHUCbMEHHBIX U
[YCTHBIX OTBETOB;

- OLIEHKa BBICTYIUIEHUH ¢
COOOIIEHUSIMH, JOKJIaTaMHU;

- OLIEHKa pe3yabTaToB
CaMOCTOSITENIbHON paboThl €O
CMU;

- TECTUPOBAHHE
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COOTBETCTBYIOLIMX peakuuii M (HOpMyaHpoBaTh BBIBOABI HAa OCHOBE OTHX
[PE3yJIbTaTOB;

[19. chopmHupoBaHHOCT, yMEHHS aHAIM3UPOBATH XHMHUYECKYI0 HHGOpMAIUIO,
[OJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelcTB MaccoBod HHGOpMaluu, CETh
MuTepHeT u apyrue);

OK 01

[110. chopMUpOBaHHOCTH yMEHHM  COOMIOATh  MpaBWIA  AKOJOTHYECKHU
11eJ1ecO00pa3HOro IMOBEeNEHUSI B OBITY M TPYAOBOH JEATEIBHOCTH B LEJSIX
COXpPAHEHHUsI CBOETO 3JI0POBbS MU OKPYXKAIOLIEH NPUPOJHON Cpebl; YYUTHIBATh
OMAaCHOCTh BO3/ICHCTBHSI HA JKUBBIC OPTaHU3MBI OMPEICIICHHBIX BEIIECTB, MTOHUMAs
CMBICIT TIOKA3aTeJsl IPEICIIbHOM JJOMyCTUMON KOHIICHTPAIIHH;

OK 02

I111. I O6y‘IaIOH_[I/IXCH C OrpaHMYCHHBIMHM  BO3MOXHOCTAMU  3J0POBbA:
C(bOpMI/IpOBaHHOCTL YMCHHA IPUMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOAAX
MO3HaHUs BEIICCTB U XUMHNYCCKHUX HBJI@HI/II;'I;

OK 04

[112. nas chenbix U caaOOBUASAIIMX O0OYyYarOIIMXCS: CPOPMUPOBAHHOCTH YMEHUS
MCIIOJIb30BaTh PeIbe(HO TOUEUHYIO cucTemy oOo3HaueHui JI. bpaiins mis 3anmcu

XUMHUYECKUX (POPMYIL.
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