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PACCMOTPEHO COI''TACOBAHO

Ha 3acenanuu 11K 3am.aupekTopa no YMP
00111€00pa30BaTENbLHBIX,

COILMAJILHO-TYMAHUTAPHBIX U

€CTECTBEHHOHAYYHBIX

AU CITIUITIINH

[Mporpamma yueOHo¥ muctmmuimael OO/ 10 Xumusi pazpaboTraHa B COOTBETCTBUU C
TpeboBanusiMu denepaabHOr0 rocyIapcTBEHHOrO0 00pa3oBaTENbHOTO CTaHAApTa CPEAHEro OOLIero
oOpa3oBanus (yTBEpKJICH MprukazoM MuHHCTEpCTBa 00Opa3oBanus U Hayku Poccuiickoit @enepanmu
or 17.05.2012 r. Ne 413, B neiictByromed penakiun), DeaepanbHOr0 TrocyAapCTBEHHOTO
00pa30BaTeNILHOTO CTaHAAPTa CPEAHEr0 NPO(ECcCHOHATBHOTO 00pa30BaHUS IO CHEIHATBLHOCTH
15.02.17 MoHTax, TeXHUYECKOe OOCTy>KMBaHUE, OSKCIUTyaTallus W PEMOHT TMPOMBIIIEHHOTO
obopymoBanus (o otpaciasiM) (YTBEpPKIACH MpuKa3oM MuUHHCTEPCTBA OOpa30BaHUS M HAyKH
Poccwuiickoit ®denepanuu ot 14 utonst 2022 Ne 444), pekOMEHAAIMSIMH 110 OPTaHU3ALUH Oy ICHHSI
cpeanero oOmiero oOpa3oBaHHsT B TpeZesiaX OCBOSHHsS 00pa3oBaTENbHBIX MPOTPaMM CPETHETO
npodeccuoHansHOro 00pazoBaHus Ha 06a3e OCHOBHOIO OOIIEro o0pa3oBaHMs ¢ yueToM TpeOoBaHUi
(denepabHBIX TOCYJAApCTBEHHBIX OOpPa30BATENIbHBIX CTaHAAPTOB M IOJYy4aeMOM CIEHUATBbHOCTH
cpenHero mpoeCCHOHAIBbHOTO 00pa3oBaHUs, MPUMEPHONW NIpOrpaMMoil y4eOHOM TUCIUIIMHBI
«Xumusiy s poecCHOHANBHBIX  00pa30BaTENIbHBIX — OpraHu3aluid, pPEeKOMEHIOBAHHOMN
®enepallbHBIM TOCYJAPCTBEHHBIM OIO/IKETHBIM 00pa30BaTENIbHBIM YUPEKICHHEM TOTOTHUTEIEHOTO
npodeccnoHaabHOro 00pasoBanust «HCTUTYT pa3BUTHS MPO(PECCHOHATBHOTO 00pa3oBaHUs (Hajee
— OBI'OY IO «UPIIO») B kauecTBE MNPUMEPHOHl MIporpaMMbl [Ajsl pealu3alud OCHOBHOMU
npodeccuoHanbHOM o0pasoBarenbHON nporpammsl CIIO Ha 6a3e 0CHOBHOrO 00IIEr0 0Opa30BaHUsI C
MoJTy4YeHHEeM cpefiHero oo1ero oopa3zoBanus, mpotokoa Ne 14 ot «30» Hoa6ps 2022 r.

Opranu3zanus-pa3padoTIuK:
['ocynapcTBeHHOE OrO/pKETHOE TMpodeccHOHabHOE 00pa3oBaTeNibHOE yupekaeHne MOCKOBCKOM

obnactu «CeprueBo-Ilocanckuii Koemx»

ABTOp-pa3pabOTUuK:

Cununnpia U.H. - npenogasarens ['BIIOY MO «Ceprueso-Ilocaackuii Koyuiemx»



COJIEP)KAHME

OBIIASI XAPAKTEPUCTHUKA TPOIPAMMBI YYEBHOM
JUCHUILINHBI

CTPYKTYPA Y COAEP)KAHUE YUYEBHOM JUCITATIINHBI

YCJIOBHUS PEAJIM3ALINU MPOIrPAMMBDI
OBIIEOBPA30OBATEJILHOM JUCIHUATLIUHDI JUCUUILINHBI

KOHTPOJIb MU OLIEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOM JUCIUILIAHBI
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI
OBIIIEOBPA30OBATEJIBHOM JUCHUNJIAHBI «XUMUS»

1.1. MecTo AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI mnpodeccHoOHAIbHONH 00pa3oBaTeibLHOI
NPOrpaMMmblI
OOmeoOpa3oBarenbHas JUCHUIUIMHA «XUMHsD» H3y4yaeTcss Ha 0a30BOM YpOBHE B
0011e00pa3oBaTeIbHOM LUKJIE Y4eOHOro IlaHa OCHOBHOW MpOQecCHOHANBbHON 00pa3oBaTeNbHOM
nporpammel CIIO B coorBerctBuu ¢ ®PI'OC no cnenuanbsHoctu 15.02.17 MoHTax, TeXHHUYECKOE
00ciTy>)KMBaHUE, HKCILTyaTalisi ¥ PEMOHT MIPOMBIIUIEHHOTO 000pyA0BaHus (110 OTPACIIsM).

1.2. Henu U ni1aHUpyeMble Pe3yJibTAThl 0CBOECHHS THCIIUIITHHBI

1.2.1. leau v 3a0a4u AUCUUIJIMHBI

®dopMUpOBaHUE Y CTYJCHTOB MPEJCTABICHUS O XUMHYECKOW COCTaBISAIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa KaK OCHOBBI NPHHATHS PEIICHWH B YXU3HEHHBIX W IPOU3BOJICTBEHHBIX
CHUTYAIHsIX, OTBETCTBEHHOT'O TIOBE/ICHUS B IIPUPOJIHOM Cpee.

3agauu AMCHMUILINHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH NPOTEKaHHs XUMHUYECKHX IPOLIECCOB U
ABJICHUM B OKpYXKAalOLIEW cpexe, LEIOCTHOW HAYYHOM KapTUHbI MHUpPA, B3aWMOCBS3U H
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHHS COCTaBJISATb (OPMYJbl HEOPraHMYECKMX W OpPraHMYECKHUX BEIIECTB,
YPaBHEHMSI XUMUUECKUX peaKIil, 00bACHATh UX CMBICI, HHTEPIPETUPOBATH PE3yJIbTaThl XUMUYECKUX
JKCIIEPUMEHTOB,

3) cdopmHupoBaTh HABBIKM IPOBEACHUS IPOCTEHIINX XUMHUECKUX SKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM C COOJIOZCHNEM IpaBUil 0€30IaCHOTO OOpalleHUs ¢ BELIeCTBaMHU U J1a00paTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS HCIOJIb30BaTh HMH(OPMALMIO XUMHYECKOIO XapakTepa U3 pa3InyHbIX
HCTOYHUKOB;

5) copmupoBaTh YMEHHUSI IPOrHO3UPOBATH MOCIEICTBUS CBOEH AESITEIbHOCTH U XUMUYECKUX
HOPUPOHBIX, OBITOBBIX U IPOM3BOJICTBEHHBIX IPOLIECCOB;

6) copMupoBaTh MOHUMaHUE 3HAYMMOCTH JOCTHKEHUH XUMUYECKOM HAyKHU U TEXHOJIOTUH JUIs
pa3BUTHSI COLMATBHOM U IPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyempble pe3yabTaThl 0CBOEHHsI 0011e00pa30oBaTeIbHON TUCHUILIUHBI B c00TBeTCTBHHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Koa u I[lnannpyemMble pe3yabTaThl OCBOCHHS JUCHUNIMHBI
HAUMeHOBaHHe
quMpreM]’iX O0mme JlucuunImHapHbIe
KOMIIeTeHI U
OK 01. Beibupats B yacTu TpyA10BOr0 BOCIMTAHUSA: - BJaACTh  CHUCTEMOM  XMMHUYECKMX  3HaHMH, KOTOpas  BKJIIOYAET:
CHOCOOBI PEUIeHUsI | - TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTU | OCHOBOIIOJIATAIONINE TMOHATUS (XMMHUYECKHHA DJIEMEHT, aTOM, 3JCKTPOHHas

3a71a4
po(hecCHOHATTLHOM
JIeSTEIbHOCTH
MMPUMCHHUTCIIBHO K
Pa3ITUYHBIM
KOHTCKCTaM

MacTepcTBa, TPy 10JIr00ue;

- TOTOBHOCTh K aKTHBHOW JI€ATEIHHOCTH
TEXHOJOTHYECKON u COLIMATILHOM
HaIpaBJIECHHOCTH, CIOCOOHOCTh UHUIIUUPOBAT,
IUIAHUPOBATh U CAMOCTOSITENLHO BBIMIOJIHATH
TaKyIo JESITEIIbHOCTD;

- UHTEpEeC K  pa3Iu4HbIM
poeCCHOHAIBHON A TEIBHOCTH,
OBiajeHue yHHMBEPCAIbHBIMH Y4YeOHBIMH
MO3HABATEJILHBIMH 1eHCTBUSIMM:

a) 0a30Bble JJOrHYecKHe AeHCTBUS .

- CaMoOCTOSITeNIbHO  (OpMyIHpOBaTh U
aKTyaJIu3UpOBaTh MPOOIEMy, pacCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIM MPU3HAK WIIH
OCHOBaHUS JJIA CpaBHEHHUS, Kiaccu(UKanud u
00001IeHHS;

- OMNpeNeNsITh LETu JeATeTbHOCTH, 3a]1aBaTh
napaMeTpsl U KPUTEPUHU UX JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B
paccMaTpUBaEMBbIX SBJICHUSIX;

- BHOCHTh KOPPEKTHBBEI B JCSATCILHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIbTATOB LIETISAM,
OIICHUBATh PUCKH MOCIIEICTBHUI IS TEIHHOCTH;

chepam

obosiouka atoma, s-, p-, O-dJIeKTpOHHBIE OpPOHMTATM AaTOMOB, MOH, MOJICKYIIA,
BAJICHTHOCTD, 3JICKTPOOTPHUIATCIbHOCTD, CTCIICHDb OKMCJIICHU A, XUMHUYCCKaA CBA3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBINA 00beM, YITIEpOIHBIN CKeNeT, (PyHKIMOHAIbHAS
Ipylma, paaukal, HW30Mepus, H30MEpPbl, TI'OMOJOTMYECKHU psill, TOMOJIOTH,
YIA€BOAOPOABI, KHCIOPOA- U a30TCOAEpXKAllUe COCIAMHEHMs, OMOJIOTHYECKU
AKTUBHBIC BEIeCTBA (YTJIEBOIBL, XKUPHI, OCIIKH), MOHOMED, TIOJIUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHHUs, KPUCTAJIMYECKAs pEIIeTKa, THUIIbI
XUMHUYCCKUX peaKum”I (OKI/ICJII/ITGJII)HO-BOCCTaHOBI/ITGJIBHI)Ie, 9K30-U
HHJIOTEPMHUUYECKHE, PpPEaKUUd HOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJIMTHI,
HEAJICKTPOJINTHI, SJICKTPOJIMTHYCCKAA Jucconuanui, OKHCJINTCIIb,
BOCCTAHOBUTEJIb, CKOPOCTh XMMHYECKOH peaklnu, XMMHUYECKOe paBHOBECHE),
TEOpUU U 3aKOHBI (TEOPUSI XMMHUUECKOTIO CTPOEHHUSI OpraHndeckux BemecTs A.M.
bytnepoBa, Teopusl ANIEKTPOJIMTUYECKON AMCCOLMALMM, NEPUOJNYECKUN 3aKOH
J.W1. MenneneeBa, 3aKOH COXpPaHEHHUS MaccChl), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3BIK XUMHHM, (DAKTOJIOTMYECKHE CBEAECHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCIIOJIb30BAaHUN BA)XKHEWIIUX HEOPTaHWYECKUX U OPTaHWYEeCKUX
BEIIECTB B OBITY U MPAKTUYECKOH e TETbHOCTH YelIOBEKa;

- YMCTb BBIABJIATH XapPaKTCPHBIC MMPHU3HAKW U B3aUMOCBA3b M3YUCHHBIX HOHﬂTHﬁ,
IIPUMEHATh COOTBETCTBYIOIME IOHATHUS NPU ONUCAHUM CTPOCHMSI M CBOMCTB
HCOPTaHUYCCKUX M OpPraHUYCCKUX BCHICCTB M HX npeBpameHI/Iﬁ; BBIABJIATH
B3aMMOCBA3b XUMHUYECKUX 3HAHUN C MOHATUSAMHM U TPEACTABICHUSMHU JPYTUX
CCTCCTBCHHOHAYYHEBIX IPECIAMETOB;

- yYMeTb  HCIOJIb30BaThb  HAaWMEHOBAaHUS  XMMHUYECKHX  COEOUHEHMH
MEXKIYHApOJAHOTO COK03a TEOPETHUUYECKON U MPUKIATHON XUMHHU U TPUBHAIbHBIE
Ha3BaHUS BAXKHEMIIMX BEIIECTB (ITUJICH, AaleTUJIeH, TJUIEepHH, (EHO,




- pa3BuUBaTh KPEATHMBHOEC MBIIUICHUE TIPH
pemeHI/m KU3HCHHBIX HpO6JI€M
0) 0a30BbIe HUCcIeI0BaTeILCKUE JIelCTBUA:

- BJIAJIETh HaBBIKAaMH y4eOHo-
HCCJICIOBATEIHLCKOM u MPOEKTHOM
JIeSTCIIEHOCTH, HaBEIKAMHU paspeuieHus
npo0Jem;

- BBIABJIATH IPUUMHHO-CIIEJICTBEHHBIE CBSA3U U
aKTyaJIn3UpOBaTh 3a/lady, BbIIBUraTh IMIIOTE3Y
€€ PpeIleHHUs, HaxXOAUThb apryMEHTbl JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEP)KICHUI, 3a1aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

- AaHAJIM3UPOBATh IOJYUYEHHBIEC B XOE PELICHUS
3a/1a4M pe3yiabTaThl, KpUTUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBUSX;

- YMETb IIEPEHOCUTD 3HAHUS B II03HABATEIIbHYIO
U MPAKTUYECKYI0 00JIaCTH KU3HEIEATEIbHOCTH;
- YMETb HMHTETPUPOBaTh 3HAHWUS U3 Pa3HBIX
MPEAMETHBIX 00JIaCTEH;

- BBJIBUIaTh HOBBIE MWJEH, Ipeaiararb
OpPUTHHAJIbHBIE MTOJIXO0/IbI U PELLIEHUS;

- CIOCOOHOCTH MX MCIIOJIb30BaHUS B
ITO3HABATEJIBHON U COLMAIBHOW MPAKTHKE

dbopManbaerua, yKCycHash KHUCIIOTa, TJIMLIWH, YrapHbIA Ta3, YIJIEKUCIbIA ras,
aMMHaK, TramieHasi W3BEeCTh, HEraileHas H3BECTb, NMUThEBas COJa M JPYTHUX),
COCTaBISATh (POPMYJIBI HEOPTaHUYECKUX M OPraHMYECKHX BEIECTB, YPaBHEHUS
XAMHYECKUX PEAKIHid, OOBACHATH WX CMBICH; TOJATBEPKIATh XapaKTEPHBIC
XUMUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMHU 3KCHEPUMEHTAMU H
3alUCAMU YPABHEHUN XUMUYECKUX PEAKLIN;

- YMEThb YCTAHABJIMBATh IPUHAJUICKHOCTh M3YUYEHHBIX HEOPraHUYECKUX U
OpPraHMYECKHX BEIIECTB K ONPEACICHHBIM KjaccaM M TIpyNnnaM COCIUHEHUH,
XapakTEepU30BaTh MX COCTAaB M Ba)XHEHIIWE CBOWCTBA; OINPEICIATh BHJIbI
XUMUYECKHUX CBSI3eH (KOBAJICHTHAs, MOHHAS, METAJNIMYECKasi, BOJOPO/IHAS ), THUIIbI
KPUCTATIMYECKHUX PELIETOK BEIIECTB; KIaCCUPUIIMPOBATH XUMUYECKUE PEAKIINU;

- chopmupoBaTh  TPEACTABIICHUS: O  XUMHYECKOHM  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHHBl MHpaA, pPOJIM XUMUU B TIO3HAHUU SIBJICHHMA
OpUpoabl, B (QOPMUPOBAHMM MBILUIEHUS U  KYJIbTYpbl JIMYHOCTH, €€

(YHKLIHMOHAJIBHONH TI'PaMOTHOCTH, HEOOXOAMMOM JUIsl peIIeHUs NPAKTUYECKUX
3aJa4 M OSKOJOTMYECKHM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3I0pPOBbIO U
IIPUPOHON Cpee;

- yYMETh MPOBOAWUTH PACYETHI IO XHUMHUYECKUM (opMylaM H YpaBHEHUSM
XMMHUYECKUX  peakluil ¢  HCHOJb30BaHHMEM  (DU3MUECKUX  BEJIMYMH,
XapaKTepU3YIOUINX BEIIECTBA C KOJMYECTBEHHOM CTOpPOHBI: Macchl, o0beMa
(HOpMaJnbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BELIECTBA; MCIOJIb30BaTh CUCTEMHbBIE
XUMHUYECKHE 3HAaHUS [UIsl TPUHATHS PEHIeHUH B KOHKPETHBIX KU3HEHHBIX
CUTYallUsAX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHUEM

OK 02.
Hcnonws3oBars
COBPEMEHHBIE
CpeJCTBA MOUCKA,
aHanm3a u
UHTEPIpETauN
UHpOpPMALIUU U
UH(pOpMallMOHHbIE
TEXHOJIOTUH JUISI

B 00/12cTH HeHHOCTH HAYYHOI0 MO3HAHMA:

- c(OpMHUPOBAHHOCTh MHPOBO33pPEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW IMPAKTHUKH,
OCHOBaHHOT'O Ha Jasore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
HOJUKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE
YUTATENBCKOW  KYJbTYpHI

SI3BIKOBOU "
Kak  cpelcrBa

- YMETh IJIAHUPOBATh U BBIMOJIHATH XUMHUYECKUN IKCIEPUMEHT (IIpeBpaIICHUS
OpraHMYECKUX BEILECTB MPU HATPEBaHHUHM, MOJIYUYEHHE ATHIIEHA U U3YYEHHUE €ro
CBOICTB, KQUECTBEHHBIE PEAKIIMHM Ha aJIbJIETHJIbI, KpaXMall, YKCYCHYIO KUCIIOTY;
JeHaTypanusi OeJIKOB MPH HarpeBaHUM, LIBETHBIE PEAKIMH OEIKOB; MPOBOJIUTH
peaKkIyu HOHHOTO 0OMEHa, OTIPeIeNIATh Cpeay BOJHBIX PACTBOPOB, KAUECTBEHHBIE
peakiuu Ha cynb(]at-, KapOOHaAT- U XJIOPUI-aHUOHBI, Ha KATHOH aMMOHMUSI; PellaTh
AKCIIEpUMEHTaNIbHbIE 3amaun 1o Temam "Metamel" u  "Hemeramnwl") B
COOTBETCTBUU C TMpaBWIaMHM TEXHMKH O€30macHOCTH Npu oOpallleHuu C
BEIIECTBAMH M JIaOOpPAaTOPHBIM O00OpYNOBaHHUEM; MPEJCTABIATh PE3yJbTaThl
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BBITIOJTHEHUS 33124
npoecCHOHATBLHOM
JeSTEIbHOCTH

B3aMMOJICHCTBUS MEXIYy JIOJbMU U MO3HAHUS
MUDA;

- OCO3HAHUE IICHHOCTH HAY4YHOU JIESTEIbHOCTH,
FOTOBHOCTb  OCYLIECTBJIATH IPOEKTHYIO U
HCCJIEIOBATEILCKYIO JeSITeNIbHOCTD
WH/IMBUYAJIbHO U B TPYIIIIE;

OBjiaieHUe YHUBEPCAJbHBIMH Y4YeOHBIMH
M03HABATEJILHBIMM JIeHCTBUSIMU:

B) padora ¢ nHopmaumeii:

- BJIQJIETh HABBIKAMU IOJTyYeHHsI HH(DOpMAIH
U3 UICTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIILHO
OCYLIECTBIISATh TIOUCK, aHaius,
CUCTEMAaTU3aIIIO u HHTEPIIPETAIIIO
UHPOpPMALIUK  PA3TMYHBIX BHIOB ©  (opM
MPEJICTaBICHHUS,

- CO371aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax c
y4eTOM Ha3HaueHUs: MHQOpMAIMH U IIeJIeBOI
ayJUTOpUHU, BBIOMpas ONTHUMAJIBHYIO (QopMy
MIPEJICTaBICHUS U BU3YyaIH3allUy;

- OILIEHHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh
UHpOpPMallUU, €€ COOTBETCTBUE IPABOBBIM M
MOpaIbHO-ITHUYECKUM HOpMaM;

- UCHOJIb30BATh CPEACTBa UHPOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B PEHICHUU

KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX n
OpraHu3allMOHHBIX 3ada4 C CO6J'IIO)I€HI/I€M
Tpe60BaHHI>i SpTOHOMMUKH, TCXHHUKHU

0€30IaCHOCTH, THTHEHBI, pecypcocOepexeHusl,
NPaBOBBIX U OTHUYECKHX  HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MaCHOCTH;

- BIIQJIETh HaBBIKAMU PACIIO3HABAHUS U 3AIUTHI
uH(popMalnu, HHPOPMAIIMOHHOM
0€30MMaCHOCTH JTUYHOCTH,

XUMHYECKOTO AIKCIIEpUMEHTa B (OpME 3alMCH YPaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3yJIbTATOB;

- YMETh aHAJIM3UPOBATh XUMHYECKYH0 WH(POPMALHUIO, MOTYyYaeMyl W3 pa3HBIX
MCTOYHUKOB (CpeACTB MaccoBoi nH(popmanuu, cetb IHTEpHET U ApyTHe);

- BJIaJICTh OCHOBHBIMHM METOJAaMH HAyYHOTO TO3HAHUS BEUIECTB M XMMUYCCKHX
sIBIICHUH (HAaOIIOICHNE, I3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHNUE);

- yMETh MPOBOAMUTH PACYETHI IO XUMHUYECKUM (OopMyJiaM U YpPaBHECHUSIM
XAMHYECKUX  PEaKIWid ¢  HUCHOJb30BaHMEM  (DM3WYECKHX  BEJIHMYHH,
XapaKTePU3YIOMIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa
(HOpMaJTbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIICCTBA; UCIOJIB30BAaTh CHCTEMHBIC
XMUMUYECKHE 3HAHUS Ui TPHHATUS PEUICHUH B KOHKPETHBIX YKH3HEHHBIX
CUTYaIIUSX, CBI3aHHBIX C BEIIECTBAMU M UX IIPUMEHECHUEM




OK 04.

D¢ dexTuBHO
B3aUMO/ICHCTBOBATh
U paboTath B
KOJUICKTHUBE U
KOMaH 1e

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSATEIIBHOCTH U CaMOOIIPEICIICHUIO;
-OBJIaJICHHE HaBbIKaMU yueOHo-
HCCIIEI0OBATENILCKOM, IPOEKTHOM U COLIMAIIBHOMN
JESTEIIBHOCTH;

Osgianenue YHHBEPCAJIbLHBIMH
KOMMYHUKATHBHBIMH AeICTBUAMM:

0) coBMecTHasi 1eITeJIbHOCTD.

- IIOHUMaTb M HCIIOJIB30BATH IPEUMYLIECTBA
KOMaHJAHON ¥ UHJIMBUyaJIbHOU paboThI;

- IPUHUMATh L€ COBMECTHOM JEATEIBHOCTH,
OpraHU30BBIBATh U KOOPAWHUPOBAThH JIECUCTBUSA
[0 €€ JOCTHKEHHUIO: COCTaBJIATH  ILIaH
JICMCTBUM, pacHpeneiarb pOId C  y4eToM
MHEHUH Y4YaCTHHUKOB OOCYXIaTh Ppe3yJIbTaThl
COBMECTHOM paboThI;

- KOOpAMHHUPOBaTb U BBIIOJHATH pPalbOTy B
YCIOBHUSIX  pEalbHOIO0,  BUPTYaJbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOCHCTBUS;

- OCYLIECTBJIATH MO3UTUBHOE CTPATErMYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTyaLUAX, IPOSIBIIATH

TBOPYECTBO u BoOOpakeHue, OBITh
MHUIMATHBHBIM
Osiagenne YHHUBepCAJbHBIMHU

PeryJsiTHBHBIMU JAeHCTBUAMM:

') NPUHSATHE ce0s M APYTrHX JIO/Aei:

- NPUHAMATh MOTUBBI U apTyMEHThI JIPYTUX
oIen pu aHanu3e pe3yabTaTOB
JIeATeIIbHOCTH;

- TpU3HaBaTh CBOE MPAaBO M TPaBO JAPYTHX
JI0JIEH Ha OIIMOKU,

- pa3BUBAThH CIIOCOOHOCTH TOHUMATH MHUP C
MO3ULIMU JIPYTOTO YEJIOBEKa;

- YMETh IJIAHUPOBATh U BBINOJIHATh XUMHUYECKUN HKCIEPUMEHT (IpeBpalleHUs
OpraHMYECKUX BEILIECTB IPU HATPEBAHMM, IOJYyUEHUE STUIEHA U U3YUYEHUE €ro
CBOICTB, KaUECTBEHHbIE PEAKIMHU Ha aJbJIETHJIbl, KpaxMall, YKCYCHYIO KUCIOTY;
JeHatypanusi OelKOB IpH HarpeBaHHM, LBETHBIC PEAaKUIUU OEIKOB; MPOBOAHUTH
peaKuu MOHHOTO OOMEHa, OMPEeINATh CPEey BOJHBIX PACTBOPOB, KAUECTBEHHbIE
peakiuu Ha cynb(aT-, KapOoHaT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHUS; pelIaTh
AKCIIEpUMEHTAJIbHBIE 3amauun 1o Temam "Metawtel" u  "Hemeramnwer") B
COOTBETCTBUU C IpaBWIAMM TEXHMKM O€30IaCHOCTM INpu OOpallleHuu C
BellecTBaMH U J1a0OpaTOpHBIM 000OpYAOBaHUEM; TMPEACTABIATh PE3YJIbTATHI
XUMHYECKOI'0 3KCIIEPUMEHTAa B (pOpME 3allUCU ypPAaBHEHUN COOTBETCTBYIOIIHUX
peakiuii 1 GopMyITUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTaTOB




OK 07. B o0J1acTH 3K0JI0rM4€CKOro BOCIIUTAHUS - chopMHpOBaTh  TPEACTABICHHUS: O  XUMHUYCCKOH  COCTaBJISIOMICH
CojieiicTBOBaTh - c(hOpMHUPOBAHHOCTH 3KOJIOTUYECKOW | €CTECTBEHHOHAYYHOW KapTUHBl MHpPA, POJIM XHUMUU B TO3HAHUM SIBJICHHUM
COXpaHEHUIO KYJbTYpbl, TOHUMAHHUE BJIMSHUS COLMAIBHO- | MPUPOABI, B (OPMUPOBAHMM MBIIUICHUS H  KYJIbTYpbl JIMYHOCTH, €€
OKpYyXKarolein SKOHOMHUYECKUX TPOIECCOB Ha COCTOSHUE | QYHKIMOHAILHON TPAaMOTHOCTH, HEOOXOAMMOHN Ui PEIICHHS TPAKTHUYECKUX
Cpensl, MIPUPOTHON M COLMAILHON CpeJbl, OCO3HAHME | 3a7a4 M DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3I0pPOBBIO H
pecypcocOepeeHu | riodalbHOTO Xapakrepa 9KOJIOTUYECKUX | IPUPOJHOM CPEAE;
IO, IPUMEHSATh npo0Jem; - YMETbh COOJIIOAaTh IIPaBUIIa SKOJIOTHYECKH IEIeCO00pa3HOro TOBEACHUS B OBITY
3HaHUsA 00 - INIAHUPOBAHUE U OCYILUECTBIICHUE JIECTBUM B | U TPYJAOBOM AEATEIBHOCTH B LIEJISIX COXPAHEHHUS CBOETO 3I0POBbS U OKPY KAOLIEH
W3MEHEHUU OKpYXalOIllel cpelie Ha OCHOBE 3HAHMS IIeJIeH | IPUPOJHONU CpE/bl; YUUTHIBATh OMACHOCTh BO3JICUCTBUSA HA JKMBBIE OPTaHU3MBI
KJINMATa, IPUHLIMIBI | YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA; ONPEAEIIEHHBIX BEUIECTB, IOHUMAasi CMBICH MOKa3aTeNsl NPEACIbHON T0IMYCTUMOMN
OEPEIKITUBOTO AKTUBHOE HEMNpPUATHE NEHCTBUN, MPUHOCAIIUX | KOHIICHTpaIUU
[IPOU3BOJICTBA, BpEJl OKPYKAIOIIEH CpeJE;
3 pexTUBHO - YMEHHE IPOTHO3UPOBATh HEOIAroNpHUATHHIC
JICICTBOBAThH B JKOJIOTUYECKUE HOCIEACTBUA
Ype3BbIYANHBIX NpEANPUHUMAEMBIX JIEUCTBUM, MPEAOTBpAIaTh
CUTyaLUIX ux;

- pacmupeHnue omkbITa JIEeATEIIbHOCTH

AKOJIOTMYECKOW HAIPaBJIECHHOCTH;

- OBJ1IaACHHUC HaBbIKaMH yqe6H0—

HCCICOAOBATCIBCKOU, IPOCKTHOU U COLIUAJIBHON

JESITEIBHOCTH,
K 1.1 B yacTu TpYyA0BOro BOCIMTAHMSA: -BJIaJIETh CUCTEMON XMMHUYECKUX 3HAHUU, KOTOpas BKIIOUaeT (haKTOIOTHUECKUE
OcymiecTBsTh - TOTOBHOCTb K TpyAy, OCO3HAaHME LIEHHOCTH | CBEAEHUsSI O CBOMCTBAxX, COCTaBe, ITOJIYYECHUU H 0€e30IIacHOM HCIIOJIL30BAHUH
OpraHHU3allMOHHO MacTepcTBa, TPYyA0I00HE; BaXHEHIIINX HEOPTAHUYECKUX M OPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NPOU3BOACTBCHHBIC - TOTOBHOCTL K AaKTHUBHOH JEeITE€IbHOCTH NESTENbHOCTH YENOBEKa,
pabothi st TE€XHOJOTHYECKOH u COLIMATILHOM

MOJATOTOBKHU COOPKHU U
MOHTaXxa
MIPOMBIIIICHHOTO
(TEeXHOIOTUYECKOTO)
o0opymoBaHwUsL.

HAIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIUHPOBATH,
IUIAHUPOBAaThb U CAMOCTOSITEIBLHO BBINIOJIHATH
TaKyIO JesITeIbHOCTD;

- UHTEpEC K  Pa3InYHBIM
poQeCCHOHAIBHON JESTEIIHBHOCTH.
OsiaieHHe YHUBEpPCATbHBIMH Y4YeOHBIMH
NMO3HABATEJbHBIMU 1efiCTBUAMM:

chepam

- YMCTb IIJIAHUPOBATH U BBINIOJIHATH XUMHYECKHI OKCIICPUMCHT

-pemaTh YKCIIepUMEHTaIbHbIE 3a1a4n 1o TeMaM "Metamel" u "Hemeramist") B
COOTBETCTBUU C MPaBUIAMH TEXHUKHU 0€30MaCHOCTU MIPHU 0OpAIICHUU C
BEIIIECTBAMHM




a) 0a3oBble JJOrHUYECKHeE e CTBHA.

- CaMOCTOSITEIbHO  (OpMyTUpOBaTh |
aKTyaJM3HpOBaTh MPOOJIEMy, pacCMaTpPHUBATh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYLIECTBCHHBIA MPU3HAK WIIH
OCHOBaHUS JIJIsl CPAaBHEHUS, KJIaCCU(DUKALIUU U
0000111eHM;

- ONpeneNsaTh eI JIeATSIBHOCTH, 3a1aBaTh
napameTpbl U KPUTEPUHU UX TOCTHIKCHHUS;

- YMETb COOJII0IaTh MPaBHJIa SKOJOTUUYECKH 11€7IeCO00Pa3HOT0 IMOBEICHUS B OBITY
Y TPYAOBOM JAEATEIBHOCTH B LIENSAX COXPAHEHUS CBOETO 3/10POBbS U
OKPYXaIOIIel TPUPOTHON CPE/Ibl; YUUTHIBATH OMMACHOCThH BO3/ICHCTBHS HA KUBbBIC
OPraHu3Mbl OIPEJEIEHHBIX BELIECTB, IOHUMAs CMBICII IIOKA3aTeNs IPEACIbHON
JIONTYCTUMOM KOHUEHTPALIMHU
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2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJBLHOM

JANCHOUITIJIMHBI «XXUMUWUSA»

2.1. O0beM TMCHUILVIMHBI M BUABI Y4eOHOH padoThI

Bun yuyeOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTebHOI NPOrPaMMbl JUCHHUILINHBI 72
B T.4. (popMe NMpaKTHUYECKOI MOATOTOBKE 10
OcHoBHoOE coep:kaHne 60
BT. 4.

TEOpeTHIECKOe 00yICHUE 46
MIPaKTUYECKHUE 3aHITUSI 10
nabopaTopHEIC 3aHATHS 4
IIpodeccuoHaIbHO-OpHEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 10
NPUKJIATHOTO MOIYJIs1)

BT. 4.

MPAKTUYECKHE 3aHITHS 10
IMpomexxyTounas arrectamus 1uGepeHIMPOBAHHbII 3a4eT) 2
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2.2. TemaTu4yeCcKMi MJIAH M COAEPKAHUE TN CIIUTIIHHBI

B ToMm unciie B
®opmupyemMbl
HaumenoBanue | Cojaep:kaHue yd4eOHOro marepuasa (0CHOBHoe M MpodeccuoHAIbHO-OPUEHTHPOBAHHOE), Oo0bem dopme o
pa3aesioB u TeM JadopaTopHble U NPAKTHYECKHEe 3aHATHS, IPUKJIATHON MOTYJIb 4acoB MPaKTHYECKOM KOMITETeHIHI
MOJATrOTOBKH
1 2 3 4

OcHOBHOe coaepKaHne 60
Paznen 1. OcHOBBI CTPOECHHUSA BelIECTBA 8
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenue aToMOB OK 02
XAMIIECKIX Teoperuueckoe o0yueHue 4 OK 04
3JIEMEHTOB U N N OK 07
npupona CoBpemeHHast MoJiesib CTpoeHUsI aToMa. CUMBOJIMUECKUHN S3BIK XUMUU. XUMHUYECKHUI 2JIEMEHT. 1
XUMIHECKOi DneKTpoHHass KOH(pHUTyparus aToma.
CBS3H Knaccudukanus XHMHYECKHX 3J€MEHTOB (s-, P-, d-ameMenTsl). BajeHTHBIE 3IIEKTPOHBI 1

BanenTtHoCTb.

DNeKTpOHHAas MPUPOJA XUMHUUECKOU CBSI3U. DIIEKTPOOTPULIATENbHOCTD. 1

Bunbl xumudeckoit cBsi3u (KOBaJleHTHAs, MOHHAs, METaJUIMUECKasi, BOJOPOIHAS) U CIIOCOOBI ee 1

oOpa3zoBaHHs

IIpakTHYeckne 3aHATHSA 2

N . . . 1

Pemenne 3aganuii Ha MCIONIB30BAaHWE XMMHYECKOW CHMBOJWKH W Ha3BaHHMN COCAWHEHHH IO

HOMEHKJIAType MEXIYHAPOIHOTO COI03a TEOPETUUECKONU U MPUKITATHON XUMUU U TPUBHAIBHBIX

Ha3BaHWU JUIsl COCTaBJICHUS XUMHUYECKHX (OPMYJT JBYXaTOMHBIX COEIWHEHUN (OKCHIIOB,

Cylnb(PUAO0B, TUAPUIOB U T.1I.) U APYTHUX HEOPTAHUUECKUX COCTMHEHUHN OTJIEIHHBIX KJIACCOB. 1

[IpakTrueckue 3amaHus Ha YCTAaHOBJICHHE CBSI3M MEXIY CTPOSCHHEM aTOMOB XHWMHYECKHUX

AJIEMEHTOB U MEPUOANYESCKIM N3MEHEHUEM CBOWCTB XMMHUYECKUX DJIEMEHTOB U UX COCTMHCHUI

B COOTBETCTBHH C MOJIOXKEHHEM [lepnoauyeckoil CUCTEMBI.
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Tema 1.2. OcHoBHOe cogepkaHue 2 OK 01
[Tepuoanueckuit OK 02
3aKoH 1 Tabimuia | 1 €OpeTHuecKoe odyqenne 4 OK 04
J .. MenneneeBa OK 07

[Tepuonnueckas cucrema xumMuueckux 3neMeHToB .M. Menneneesa. 1

®uznueckuit cmbica [lepuoauueckoro 3akona JI.M1. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS 1

CBOWCTB XUMHUYECKUX JIEMEHTOB, 00pa3yeMbIX UMM MTPOCTHIX U CIOKHBIX BEIIECTB B

COOTBETCTBHH C ITOJIOXKEHUEM XMMHUYECKOI0 3jieMeHTa B [lepuonnyeckoii cucreme.

MupoBo33peHueckoe 1 HaydHoe 3HadeHue Ilepuonnueckoro 3akona JI.11. Menneneesa. 1

IIpornosst .M. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX IEMEHTOB.

Pemenue TeopeTndyeckux 3aJlaHU Ha XapaKTEpU3aLUI0 XUMHUUECKHUX 3JIEMEHTOB 1

«MeTtamyeckue / HeMETATMUECKUE CBOMCTBA, 3JIEKTPOOTPHLIATEIEHOCTh XUMHUECKUX

3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM M MOJIOKEHUEM B IEPUOIUIECKOMN

cucremMe Xxumuueckux snemenTos [[.M. Menneneesa»
Pazjnen 2. XuMunuyeckue peakuuu 10
Tema 2.1. Tumer OcHOBHOe coiep:KaHue 4 OK 01
XUMHUYECKUX OK 02
peakuuii Teopernueckoe odyueHue 2 OK 04

Knaccudukanys u TUIBI XUMUYECKUX PEaKIUi C y4acTUEM HEOPTaHUYECKUX BEILECTB. 1 OK 07

CocraBiieHne ypaBHEHUH peakliuii COeTMHEHUs, pa3IoKeHUs, 3aMelIeHns, OOMeHa, B T.4.

peaxkuuii TopeHusl, OKUCIEHU-BOCCTAHOBIICHHUSI.

VYpaBHeHUsI OKUCIEHUI-BOccTaHOBNIEHUS. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENbD.

CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMI METOI0M

ANEeKTpOHHOro Oananca. OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE pEAaKLIUU B IPUPO/IE, 1

MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEAEATEILHOCTH OPraHu3MOB

IIpakTH4eckue 3aHATHSA 2

KonnuectBenHsle oTHOmIEHUST B XUMHUH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHMHUU H 1

pacueTsl 10 YpaBHEHHUSAM XMMHMUYECKHUX peakuuid. Moib Kak eIuHHIa KOJIMYECTBA BEILECTBA.

ModsipHast Mmacca. 3aKOHBI COXPaHEHHsI MacChl U SHEPrHH. 3aKoH ABoraapo. MossipHblil 00beM

ra3zoB. OTHOCUTENbHAS IUIOTHOCTD I'a30B. 1
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Pacyerbl mO ypaBHEHUSM XHMHUYECKHX pEAKIHHA C WCIOIh30BAHUEM MAacChl, 00beMa
(HOpMasbHBIE YCIIOBUS) Ta30B, KOJIMUECTBA BEILIECTBA

Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
DIIEKTPOJIUTHYECKA OK 04
g qucconmanus u | Teoperndeckoe o0yueHune 4
MOHHBII 0OMeH

Teopust 3AEKTPOIUTUYECKON Aucconannu. MoHsl. 1

DIEKTPOIUTHI, HEANIEKTPOJIUTHI. Peakinu noHHOTO 0OMeHa. 1

CocraBieHue peakiuuii MOHHOTO OOMEHAa IyTeM COCTAaBJICHUS MX IOJHBIX U COKpAIlEHHBIX 1

HOHHBIX YPaBHEHH. 1

KucnotHo-ocHOBHBIE peakiiy. 3a/laHusl HAa COCTaBICHUE HOHHBIX peaKui

IIpakTH4YecKkue 3aHATUSA 2

CrpoeHue BemecTBa 1 XUMHUYECKUE PEAKIIUH
Paznen 3. CTpoeHuHe U CBOIiCTBA HEOPTAHUYECKHX BellleCTB 14
Tema 3.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKJIaTypa U Teopernueckoe o0yuenue 2 OK 04
¢TpocHHe [Ipenmer Heoprannyeckoit xumun. Kiaccugukanus Heopraunueckux Bemiects. [IpocTsie n OK 07
HCOPTAHUHCCKIX 1 o oskrple BemecTa. OCHOBHBIC KIACCHI CIIOXKHBIX BELIECTB (OKCHIBI, THIPOKCHIBI, KUCIIOTHI, 1
Betects conu). B3auMocBsI3b HEOPraHUYECKUX BEILIECTB.

ArperatHble cocTosiHMS BelecTBa. Kpucraminueckue u amop@Hbie BemiecTa. THIIbI

KPUCTAINIMYECKUX PEIIETOK (aATOMHAsl, MOJIEKYJIsIpHAsl, MOHHAs, METAJUIMUECcKast). 3aBUCUMOCTb

(u3MUYeCKNX CBOMCTB BEUIECTBA OT THUIIa KPUCTAIUIMUECKOHN pelieTKu. 3aBUCUMOCTD 1

XMMHYECKON aKTUBHOCTH BEUIECTB OT BU/1a XMMHUYECKOM CBSI3U U THIA KPUCTAJNINYECKON

pemeTky. [IpyuuHBl MHOr00Opasus BEIIeCTB

IpakTuyeckue 3aHATHSA 2

Homenknarypa HeopraHMuecKrx BEIIeCTB: Ha3BaHHME BELIECTBA UCXO/S U3 UX XUMUYECKOU 1

(hOpMyJIbI HJIM COCTaBICHUE XUMUYECKON (DOPMYJIBI HCXO/I U3 Ha3BaHUS BEILlECTBA IO
mexayHapoanoit (MIOITAK) wnu TpuBHaibHOM HOMEHKIIATYpeE.
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Pemenune 3amaHuii 10 KiIaccH(UKANMKM, HOMEHKJIAType W XHMHYECKUM (opmyrnam
HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB (yrapHblii Ta3, YIJIEKUCIBIM Ta3, aMMUak,
raiieHas U3BeCTb, HETallleHas W3BECTh, MHUTHhEBAs COJla W JIPYTUX): HA3bIBaTh M COCTABIATH
(hOpMyJIBI XUMUYECKUX BEIIECTB, ONPEISISTh MPUHAIC)KHOCTh K KIaccy.

HcTounnku XumMudeckoi nHpopmaIuu (CpeIcTB MacCOBOM MH(popMaIum, ceTh MHTepHET 1
npyrue). [louck nndopmannu no Ha3BaHUAM, UACHTH(PUKATOPAM, CTPYKTYPHBIM (hopMyiam

Tema 3.2. Ousuko-
XAMUYECKHE
CBOMCTBaA
HEOPTraHUYECKUX
BCIICCTB

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqe}me

Mertamnbl. Ob1ue pu3nyecKkue 1 XUMUIECKHe CBONCTBA METAJLIOB.

CrocoObl mosydyeHus. 3HaYeHHEe METAIOB M HEMETAJJIOB B MPUPOJE U KUZHEICATEIbHOCTH
YenoBeKa U opranu3MoB. Koppo3usi MeTaioB: BUIbI KOPPO3HUH, CIIOCOOBI 3aIIUTHl METAIIOB OT
KOppO3uu

Hemeramnsr. O0ume ¢puszndyeckne 1 XUMHUECKUE CBOMCTBa HEMETAIIJIOB.
Tunuunsie cBoiictBa HemetawwioB [V— VII rpynn. Knaccudukamuss u  HOMEHKIAaTypa
coequHeHn HeMeTaoB. KpyroBopoTel OMOreHHBIX 3JIEMEHTOB B IPUPOJIE

XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIECTB (OKCHJIOB, I'MJIPOKCUIOB,
KHCJIOT, COJIEN U 1Ip.).

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IPOCTBIX BEIIECTB, BOJOPOAHBIX COEINHEHUH, BBICIINX
OKCHJIOB Y THIPOKCH]IOB

Hp0(1)eCCI/IOHaﬂbHO-OpI/IeHTI/IpOBaHHOC coaepkanue
HpaKTuquKue 3aHATHUSA

CocraBneHue ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ C Yy4dYaCTHEM IIPOCTBIX U CJIOXHBIX
HCOPraHNYCCKUX BCHICCTB: MCTAJUIOB U HCMCTAJJIOB; OKCHUAOB MCTAJJIOB, HCMCTAJIJIOB H
aM(I)OTepHLIX 9JICMCHTOB; HCOPIraHMYCCKUX KHUCIIOT, OCHOBaHUI U aM(I)OTCpHLIX THAPOKCUIOB;
HCOPTraHNYCCKUX COJ'ICfI, XaPaAKTCPUIYIOIHUX UX CBOICTBA.

Pemenue MPAKTUKO-OPUCHTUPOBAHHBIX TCOPECTUYCCKUX 3aJaHuil  Ha CBOﬁCTBa, COCTasB,
MOJIYUCHUC U 0e30I1acHOE HCIIOJIb30BAHUE BAXKHEHIIINX HCOPraHNU4YCCKUX BCLICCTB B 6LITy )41
HpaKTHqCCKOﬁ JEeSATEIbHOCTH YeJ0BeKa. be3onacHoe HCIIOIb30BaHNE HCOPTaHNYCCKUX BCIICCTB
pa60Ta;[ 10 CIIENUAIbHOCTH TeXHOI0rusI MalllMHOCTPOCHUA.

OK 01
OK 02
OK 04
OK 07
IIK 1.1
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Tema 3.3. OcHoBHOe coJep:kaHue 2 OK 01
Wnentudukanus OK 02
HeOpraHUYeCKuX Teoperuueckoe o0yueHue 2 OK 04
BELIECTB . OK 07

WNnentudukanuss HeopraHMYecKUx BemiecTB. PemieHue 3agady 1mo XMMHYECKUM CBOMCTBAM 1

METAJJIOB M HEMETAJUIOB, I10 PACIIO3HABAHHUIO M TOJIYYEHHIO COEIMHEHUH METAIJIOB MU

HEMETAJIJIOB.

Wnentudukanuss HEOPraHWMYECKHX BEIIECTB C HCIOJIb30BAHUEM HUX (PU3HKO-XUMHUYECKUX

CBOWCTB, XapaKTepHBIX KadeCTBEHHBIX peakuuid. KadecTBeHHBIE peaknuu Ha cCynbdar-, 1

KapOOHaT- U XJIOPU]I-aHUOHBI, HA KATUOH aMMOHHS

IIpakTHyeckue 3aHATHA: 1

CBoiicTBa HEOPraHUYECKUX BEIIECTB 1

CBoiicTBa HEOPraHUYECKUX BEIIECTB
Pa3znen 4. CTtpoeHue 1 CBOMCTBA OPraHMYeCKHUX BelIECTB 24
Tema 4.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccudukanus, OK 02
cTpoeHHE 1 TeopeTruueckoe o0yueHue 4 OK 04
HOMCHKIaTypa [losiBieHne 1 pa3BUTHE OPTAHMYECKOW XMMHUHU KaK HayKu. [Ipeamer opraHndeckon XuMuN. OK 07
OPTaHHMHECKIX MecTo 1 3HaYeHHE OpPraHMYeCcKON XUMUU B CUCTEME €CTECTBEHHBIX HAYK. K 1.1
Betects XUMUYECKOE CTPOEHHE KaK TMOpPAJOK COEIUHEHHs aTOMOB B MOJIEKYJE COIVIACHO UX 1

BaJIeHTHOCTH. (OCHOBHBIE TMOJIOXKEHUSI TEOPUUM XHMHUYECKOTO CTPOEHHSI OpPraHuYecKuX

coenunennii A.M. BytnepoBa. YTriaepoaHblil CKeJIET OPraHMYeCKON MOJIEKYJbl. 3aBUCUMOCTD

CBOMCTB BELIECTB OT XMMHUECKOTO CTPOCHUS MOJIEKYJI. MI3oMepusi u H30MepHI.

ITonatue o QynkumoHanbHOM rpynme. Pagukan. ITpuHiuns!l kiaccuuKauym OpraHUYECcKUX

coequHEHN. MexayHapoaHas HOMEHKJIAaTypa W INPUHLMIIBI HOMEHKJIATYPbl OpraHMYECKHX

coeaunenuil. [lonsTre 06 a30TCoaEpKALNX COSTUHEHUAX, OMOIOTHYECKH AKTUBHBIX BELIECTBAX 1

(yrmeBojax, xupax, Oenkax u JAp.), BBICOKOMOJEKYJISPHBIX COETUHEHUAX (MOHOMED, MOIUMED,

CTPYKTYPHOE 3BEHO)

Homenxknarypa opranndeckux COeJMHEHUI OTAENbHBIX KJIaCCOB (HACHIIIEHHbIE, HEHACHIIIIEHHbIE 1

Y apOMATHYECKHE YTIIEBOAOPOIbI, CITUPTHI, (PEHOJIBI, AJTbJCTHIBI, KETOHBI, KAPOOHOBBIC KUCITOTHI
U ap.)
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CocraBieHHE TOJHBIX W COKPALCHHBIX CTPYKTYpHBIX (HOpMYyJ OpPraHMYECKHX BEIECTB 1

OTIENbHBIX KJIACCOB, HCIIOJIb3YsS HUX Ha3BaHMs [0 CHCTEMaTH4YECKOW UM TpPUBHUAIBHOMU

HOMEHKJIaType (ITHJICH, aleTWIeH, TIUIepuH, (eHon, (GopMaibAerul, YKCyCHas KHCIOTa,

rmuiuH). Pacyetsl npocteiimeit popMyIibl OpraHndeckoil MOJIEKYIIbI, HCXO/S U3 AJIIEMEHTHOTO

cocraBa (B %)
Tema 4.2. OcHOBHOe coiep:KaHue 12 OK 01
CaoiicTBa OK 02
OpraHMYECKHX Teoperuyeckoe odyuenune 10 OK 04
COEIMHEHU I . . IIK 1.1

DU3NKO-XUMUYECKHE CBOICTBA OPraHMYECKUX COETMHEHUN OT/IENbHBIX KJIAcCOB (0COOEHHOCTH

KJ1accu(UKALMU U HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOIMYECKHH paa u obmas dopmyia; 1

n30Mepus; PU3MUECKUE CBOMCTBA; XUMUYECKHE CBOWCTBA; CITOCOOBI IOTyUeHUS ):

— MpefesbHbIE YIIEBOJOPOAbl (alKaHbl M LMKIOAIKaHbl). ['opeHHe MeTaHa Kak OJUH U3 1

OCHOBHBIX UCTOYHHUKOB TEIJIa B IPOMBIIJIEHHOCTH U OBITY.

CaolicTBa IPUPOJIHBIX YIIIEBOJOPOI0B, HAXOXKJICHHUE B IPUPOJE U IPUMEHEHUE AJIKaHOB; 1

— HEeIpeeNIbHbIE (AJIKEHBI, AJIKUHBI U aJIKaJUEHbl) U apOMAaTUYECKHUE YTIIEBOIOPO/IbI. 1

I'openue aneTwieHa Kak HCTOYHUK BBICOKOTEMIIEPATYpHOIO IUIAMEHHW Ul CBApKU U PE3KU 1

METAJIJIOB

— KHCJIOPOJICO/IEPKAIIUE COETUHEHUS (CIUPTHI U (PEHONbl, KapOOHOBBIE KHUCIOTHI U 3(UPHI, 1

aJIbJIETU/Ibl U KETOHBI, KUPBI, YTIEBOJIbI).

[IpakTHueckoe NpUMeHEHUE ITUICHTIINKOIIA, TIUIEpHUHa, (eHoa.

[Ipumenenue popmanpaeruia, aueTaibIeruia, yKCyCHOW KHUCIOTHI. 1

MBpli1a KaK cOJIM BBICIIMX KapOOHOBBIX KHCIOT. Motolue cBoicTBa Mbliia 1

— a30Tco/iepiKallie COeIMHEHHUs (aMUHBI U AMUHOKMCIOTHI, Oeliku). BricokoMounekynspHble 1

COeIMHEHUs (CHUHTETHYeCKHe U OMOJOrHMYeCKU-aKTUBHbBIE). MOHOMEp, MoNuMep, CTPYKTYpHOE

3BEHO.

[Tonmmmepusanus 3TUIEHA KaK OCHOBHOE HAIIPaBJIEHHUE €T0 MUCIOIb30BaHUS. 1

I'enernueckas cBA3b MEXKAY KJlaCCaMHM OPraHUYECKUX COETMHEHUN

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE 5 2

[MpakTuyeckue 3aHATHS
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CBolicTBa OPraHUYECKUX COCJAMHEHUN OTIEIbHBIX KJIACCOB (TPUBHAIbHAS U MEXKIyHApOJHAS
HOMEHKJIATypa, XHMHUYECKHE CBOICTBa, CIOCOOBI IMOJY4YEHHUS): MpeleibHble (alKaHbl |
LUUKIJIOAJIKAHbI), HeNpeAeNbHble (aJKEHbl, aJKHHBl M aJIKaJWEHbl) M apoMaTHYECKHe
YIJIEBOAOPOABI, COUPTHI U (EHOJBI, KApOOHOBBIE KUCIOTHI U 3(UPHI, AIbAETHABI U KETOHBI,
aMUHBl M AMUHOKHUCIJIOTBI, BBICOKOMOJIEKYJISIDHBIE COEAMHEHHs. 3aJaHMsi Ha COCTaBIICHUE
YpaBHEHUI XUMUYECKUX pEaKLUii C yYaCTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAaHUU UX COCTaBa
U CTPOEHUS

CocraBiieHHE CXE€M peakuuil (B TOM 4YHCIEe O MNPEJIOKEHHBIM IENOYKaM IpeBpalleHuil),
XapaKTepU3yIOINX XUMHUYECKUE CBOWCTBA OPraHMUYECKHUX COEAMHEHHUH OTIENBbHBIX KJIACCOB,
CIOCOOBI HMX TIOJNYYEHHUs W Ha3BaHWE OPraHMYECKHX COCIWHEHHWH 10 TPUBHAIBHOW WIIH
MEX1yHapOAHON CUCTEMAaTHYECKOW HOMEHKIATYE.

Pemenne npakTHKO-OpUEHTHUPOBAHHBIX TEOPETHUUECKUX 3aJaHUIl Ha CBOMCTBA OpPraHMYECKHX
COEIMHEHUI OT/AEIbHBIX KJIacCOB

Tema 4.3.
WNnentudukanus
OpPTaHHYECKHUX
BEIIECTB, UX
3HAYEHUE U
MpPUMEHEHUE B
OBLITOBOM U
MIPOU3BOJICTBEHHON
EeATEIbHOCTH
yeJIoBeKa

OcHoBHOE CoAEpKaHue

Teoperuueckoe o0yueHue

buooprannueckue coequnenus. [Ipumenenue u 6uonornyeckas poisib yriieBojoB. OKucieHue
YTJIEBOJIOB — UCTOYHUK YHEPTUH JKUBBIX OPraHU3MOB.
O6nactu npUMEHEHHMs aMUHOKHMCIOT. IIpeBpaineHuss OenKOB NHMIIM B  OpraHU3ME.
buonornueckue ¢ynkuum OenxoB. buonormueckue ¢yHkuuu xupoB. Ponb opranmueckoit
XMUMHHU B pEIEHUH NPoOJieM MUIIeBOi 0e30MacHOCTH

Ponb oprannydeckoil XMMUU B PEIICHUH MTPOOJIEM YHEPTreTUIECKON 0€30MacHOCTH, B Pa3BUTHHI
MEJUIIMHBI, CO3/IaHUM HOBBIX MaTEpPHAJIOB, HOBBIX HMCTOYHHKOB JHEPTrUU (aJIbTEpHATHBHBIC
VCTOYHUKU YHEPTHH).

OnacHOCTh BO3/AE€UCTBHS HA JKUBbIE OpPraHU3Mbl OPraHMYECKHUX BEIIECTB OTAENIbHBIX KJIAcCOB
(YyrneBomopobl, CIUPTHL, (EHOJBI, XJIOPOPraHUYECKUE TMPOU3BOJAHBIC, ANbJIETHIbI U Jp.),
CMBICJI ITOKA3aTeNs MPEIEIbHO JTOIYCTUMON KOHIIEHTPALINHI

JlabopaTopHble 3aHATHS

JlaboparopHas pabota: “UneHTrdUKaIMS OPTAHUYECKUX COSTUHEHNUN OTJEIbHBIX KIIACCOB”

OK 01
OK 02
OK 04
IIK 1.1
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Wnentudukanss OpraHMYecKiuX COCAMHEHUI OTAENBbHBIX KIAcCOB (Ha MpUMeEpEe allbJeTHIOB,
KpaxMmaiya, yKCYCHOW KHUCIOTBI, O€IKOB M T.NI.) C UCIOJBb30BAHUEM HX (PU3MKO-XUMHUYECKHX
CBOMCTB U XapaKTEPHBIX KAYECTBEHHBIX PEaKIIUi.

Henarypanus Oenka mpu HarpeBaHuu. l[BeTHble peakiuu OenkoB. Bo3HUKHOBEHUE
AQHAJIMTUYECKOTO CHUTHaja C TOYKM 3PEHUS XUMHUYECKMX IIPOLIECCOB IIPU IPOTEKAHUU
KAueCTBEHHOW peaKIiH, IMO3BOJISIIONICH HIACHTU(PUIMPOBATH MPEAJTIOKEHHbIE OpraHMYeCcKHe
BEILIECTBA

Kunernueckue u TEPMOAUHAMUYECCKUE 3aAKOHOMEPHOCTH IMPOTCKAHUA XHUMHUYCCKHUX

Paspean S. N
peaxkuuii
CxkopocTh OcHOBHOe coep:KaHue OK 01
XUMHUYECKHUX OK 02
peaKIuit. Teopernueckoe odyueHue OK 04
XUMHYECKOe OK 07
pABHOBECHE CKopocTh peakllid, €€ 3aBUCHUMOCTh OT pa3jM4YHBIX (PAKTOPOB: MPHUPOJIBI pearupyiomux IIK 1.1
BEILIECTB, KOHIIEHTPALMK PEATUPYIOIIMX BEIIECTB, TEMIEPATYphl U IUIOUIAJAM PEAKLIUOHHOU
noBepxHocTU. TersoBbie 3)PEeKThl XUMUYECKUX PEAKIIUN. DK30- U IHAOTEPMUYECKUE, PEAKIIH.
OO6patumocTh peakiuii. XMMHUYEeCKOe PaBHOBECHUE U €r0 CMEIIEHHE MOJ] ACHCTBUEM Pa3IMYHbIX
(bakTOpOB (KOHIIEHTpAlLlUsl peareHTOB WM MPOJIYKTOB peakiUH, JaBleHUE, TeMIepaTypa) Ui
CO3JJaHUsI ONTUMAJIBHBIX YCIIOBUH NMPOTEKAHN XUMUYECKHUX npoueccos. [Ipunnumn Jle llarense
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAECPKAHNE OK 01
IIpakTHYeckne 3aHATHA OK 02
OK 04
Pemennie mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHU Ha aHanu3 (aKTOpPOB, BIMSIONIMX Ha OK 07
U3MEHEHHE CKOPOCTH XMMUYECKON Peaklluy, B T.4. C MO3ULUHI 3KOJIOTUYECKH 11e1ecO00pa3HOro
NOBEJICHUsI B OBITY U TPYAOBOW JEATENILHOCTH B IIENSAX COXPAHEHUS CBOETO 370POBb U
OKpY>Karollle NpUPOIHON CpEBI.
Pelrenne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHuil Ha npuMeHenue npunHiuna Jle-llarenve ms
HAXO0X/ICHUs HaIPaBJICHUSI CMEILEHUsI PAaBHOBECHS XMMHUYECKON peakluy U aHaiu3 (pakTopos,
BIIUSIIOLIUX HA CMEIIEHUE XUMUYECKOTO PaBHOBECHS.
Pa3neua 6. PacTBopsI
Tema 6.1. OcHoOBHOe coep:kaHue OK 01
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[lonsTue o Teopernueckoe odyueHue OK 02
pacTtBopax OK 04

PactBopenne kak ¢usnko-xumuueckud mporecc. PactBoprl. CrocoObl HPUTOTOBICHUS OK 07

pactBopoB. PacTBopuMocTb. MaccoBasi 10J11 pacTBOPEHHOIo BellecTBa. CMBICI IOKa3aTels

MpEeACNIbHO JIOMYCTUMOM KOHIEHTPAIlMd W €ro HCIOJIb30BAaHUE B OILICHKE 3KOJIOTHYECKOM

0€30MaCHOCTH.

[TpaBwiia 5KOJIOTHYECKH IIeNIECO00Pa3HOTO MOBEACHUS B OBITY M TPYIOBOU IEATEITHHOCTH B LIETISX

COXPAHEHUS CBOETO 3/I0POBbSI U OKPY’KAOLIEH MPUPOJHON CPEibl; ONACHOCTh BO3JCHCTBUS HA

YKUBBIE OpPraHU3MbI ONPEJICTICHHBIX BEILIECTB.

Pelrenue mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJlaHUM HA PACTBOPBI, MCIOJIb3YEMbIE B

OBITOBOY W TIPOM3BOCTBCHHOM JICATEIHHOCTH YEJIOBEKa
Tema 6.2. OCcHOBHOE COIepPKAHNE OK 01
HccnenoBanue OK 02
CBOMCTB pacTBOpOB |J/IabopaTopHbIe 3aHATHSA OK 04

OK 07

JlaboparopHas padota «lIpuroroBieHue pacTBOPOBY.

[IpuroToBneHne pacTBOpPOB 3aJaHHON (MaccoBoi, %) KOHIEHTpauuu (C MPAKTHKO-

OpPUEHTUPOBAHHBIMU BOIPOCAMH) U OIPEIETICHIE CPEIbI BOJHBIX PACTBOPOB.

Pemrenue 3a1au Ha TPUTOTOBIIEHUE PACTBOPOB
2Pa3nen 7. Xumus B ObITY M IPOU3BOJACTBEHHOM 1eITEJILHOCTH YeJI0BeKa OK 01

OK 02

Xumusi B ObITY 1 (OcHOBHOE colep:KaHue OK 04
MIPOU3BOACTBEHHOMN OK 07
JeATETbHOCTH Teopernueckoe o0yuenune IIK 1.1
YyeJloBeKa

Hogelimme nocTwkeHuss XMMUYECKOW HAyKM W XMUMHUYECKOW TEXHOJOrMH. Ponb XUMHH B
00€CTeueHU HSKOJIOTHYECKOM, HSHEPreTHUYEeCKOM M THUIIEBON 0O€30MacHOCTH, pPa3BUTHUU
MEIUITUHEL.

[IpaBuna moncka u aHAIM3a XUMHIECKOW MHPOPMAIIUN U3 PA3IMYHBIX HCTOYHUKOB (Hay4YHas U
y4eOHO-Hay4YHas TUTepaTypa, Cpe/IcTBa MaccoBoi nH(popmanuu, cetb UHTEepHET)

IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE
IIpakTH4eckue 3aHATHA
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[Touck u aHanM3 KeWCOB O MPUMEHEHUH XUMUYECKUX BEUIECTB U TEXHOJIOTUH C y4eTOM Oyay1ieit
npodeccuoHabHOM  JIeATENbHOCTH IO TeMaM: Ba)KHEHIINE CTPOUTENbHbIE MaTepHallbl,
KOHCTPYKLMOHHBIE MaTepHasbl, KpPAaCcKH, CTEKJIO, KepaMHKa, Marepuaibl Js SJIEKTPOHUKH,
HaHOMaTepHuallbl, TEKCTUJIbHbIE BOJIOKHA, HICTOYHUKH 3HEPIUHU, OPraHUYECKUE U MUHEpAIbHBIC
yA0OpeHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHS.

[Touck u aHANIN3 KEWCOB O MPUMEHEHUH XUMUYECKUX BEIIECTB U TEXHOJIOTHH C y4EeTOM OyayIIei

. . 1
npoeCCUOHATLHON  JIEATENFHOCTH 10 TEMaM: BaXKHEUIIME CTPOUTENIbHBIE MaTepHalbl,
KOHCTPYKLMOHHBIE MaTepHalbl, KPACKH, CTEKJIO, KEpaMMKa, MaTepuaibl I JJIEKTPOHMKH,
HaHOMAaTepHaJlbl, TEKCTUIIbHBIE BOJIOKHA, UICTOYHUKHU 3HEPIUHU, OPraHU4YECKUE U MUHEpaJIbHBIC
yA00OpeHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHSL. 1
3amura: [IpencraBieHue pe3yabTaToB pelIeHHs KeicoB B (hOpMe MHUHH-IO0KIIA 1A C IPe3eHTanen
3amura: [IpencraBienue pe3ynbTaToB pelieHus KEMCOB B popMe MUHU-/I0KJIa/1a C Ipe3eHTauei 1
IMpomexxyTouHnas arrecTanus no qucuuminHe (g gepeHIHPOBAHHDII 3a4eT) 2
Bcero 72 10
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3. YCJIOBUSI PEAJIU3ALIMU IPOTPAMMBI OBIIIEOBPA30BATEJILHOM
JUCHUIINHBI

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAJBHO-TEXHUYECKOMY 00ecreYeHHI0

Jns peanuzanuu MporpaMMbl AUCHMILTUHBI MPEAYCMOTPEHBI CIEAYIONIUE CIelUalbHbIE
MTOMEIICHUS: yIeOHbIN KaOMHET «XUMUU U OMOJIOTHI.

Kabuner «Xumuum W OHOJIOTMHM», OCHAIEHHBIH B COOTBeTCTBHHM C Ilpmnoxxenuem 3
oOpa3zoBarelbHOM mporpaMMmbl 1Mo  crnenuanbHocTH  15.02.17 MoHTaXx, TEXHHUYECKOe
00cy>)KMBaHUE, HKCILTyaTalisi ¥ PEMOHT MIPOMBILIUICHHOTO 000pyA0BaHus (110 OTPACIISIM).

3.2. UnpopmanoHHOe obecnedeHne peajn3alui NPOrpaMMbl

1. Ins peanuzanuu mporpamMMmbl OMOIMOTEUHBINH (OHI 00pa3oBaTeIbHON OpraHU3aluu
UMeeT TIeyaTHble W/WINM DSJCKTPOHHblE OOpa3oBaTelbHblE M HH(GOPMALMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHbIE JUIsl MCIOJIb30BaHUSA B 0Opa30BaTEIbHOM IIpoliecce, HE cTapiie 5 JeT ¢
MOMEHTA U3JIaHUsL.

OcHOBHBbIC MCTOYHUKH:

1. I'abpuensu O. C., OctpoymoB U. I'. Xumus s npodeccuii M crienuanabHOCTEH
TEXHUYECKOro NpoQuiis: y4eOHHMK Ul CTyA. YUYpexaeHuil cpexa. mpod. oOpa3oBaHHs. —
M.Axagemus, 2024.

2. ["a6puensiu O. C., OctpoymoB U. I'., Cnankos C. A., [lopodeeBa H.M. I[Ipaktuxym:
yue0. [Tocobue ms crya. yuapexkneHuit cpen. npod. odpazoBanus. — M., 2024.

3. I'abpuensan O. C., JIpicoBa I'. I'. Xumus. Tectsl, 3a1aun U ynpaxHeHus: y4deo.
nocoOue JyIst CTy. YUpexIeHui cpea. npod. oopazoBanus. — M., 2024,

Jlono/IHuTeIbHbIEe HCTOYHHKH:

1. I'a6puensu O. C., OctpoymoB U. I'., CnankoB C. A. Xumus: mocobue s
noarotoBku Kk EI'D: yue6. mocobue a1 cTy . yapexaeHuit cpea. npod. oopazoanusi. — M., 2020

2. Crnankos C. A., Octpoymos U. I'., I'abpuensn O. C., JlyksstnoBa H. H. Xumus st
npodeccuii U ClEUMATbHOCTEH TEXHMYECKOTO MNpoQuiis. OIJEKTPOHHOE IPHIIOKEHHE
(71eKTpoHHOE yueOHOe U3JJaHue) Ul CTY. YUpexIeHui cpel. mpod. odopasoBanus. — M., 2018.

HNuTepHeT-pecypcebl:

1. https://chemege.ru/

2. www. hemi. wallst. Ru
3. www. alhimikov. Net
4. www. chem. msu. su

IIporpammHoe ob0ecnieuenune

3. Onepannonnas cucremMa Microsoft Windows 10

4. [Taker mporpamm Microsoft Office Professional Plus

5. 7-zip GNULesser General Public License (cBoOogHOE porpaMMHOE 0OecriedeHue,
HE OrpaHUYeHO, 6ECCPOUHO);

6. Wntepuer Opaysep Google Chrome (OecruiaTHoe mporpaMMHoe obecriedeHue, He
OTpaHUYEHO, OECCPOUHO);

7. K-Lite Codec Pack — yHuBepcaibHbIii HabOp KOMEKOB (KOAUPOBIIMKOB-

JIEKOJUPOBIIMKOB) U YTWINT JUI IPOCMOTpa U 00pabOTKU ayano- U BUaeodaiinos (GecriaTHoe
porpaMmmMHoOe o0ecredeHne, He OrPaHNIeHO, OECCPOUHO);
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8. WinDjView — mporpamma s mpocMmotpa daitmoB B ¢popmare DIV u DjVu
(cBOOOIHOE MTPOTPaMMHOE OOecTIeueHre, HE OTPaHINYEHO, OECCPOUHO);

9. Foxit Reader — mpukiagHoe mporpaMMHOe OOECIIEUCHHE IS POCMOTpa
AIIEKTPOHHBIX JIOKyMeHTOB B cTaHgapte PDF (GecrutatHoe mporpammHoe obecrieueHue, He
OTpaHUYEHO, OECCPOYHO).
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIEOBPA3OBATEJIBLHOI
TACIATLITAHBI

KOHTpOJ'IB N OLCHKAa pE3yJIbTaTOB O6y‘leHI/I${ OCYHICCTBIIACTCA MPEIIoaAaBaTCJIEM B IIPOLIECCE

NPOBEICHUS MPAKTUUYECKUX 3aHATUN M JIAOOPATOPHBIX pabOT, TECTUPOBAHUS, a TAK)KE BBITOIHEHHS

00yYaromuMuUCs WHIMBHUIYaJbHBIX 3aJaHUN, IMPOEKTOB, HCCIEeNOBaHHMNA. Pe3ynbprarel 00yueHHS

OMpCACIIAOT, YTO 06}"—13,}01]_[1/16051 AOJDKHBI 3HATh, IMOHUMATh WU ACMOHCTPUPOBATH IO 3aBCPHICHUU

N3YYCHUSA JUCHUIIIINHBI.

Jis popmupoBaHUS, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOCHUS Y4YEOHOM IHCIUIUIMHBI

UCIIONIB3YETCSl CHCTEMa OIICHOYHBIX MEpPONPUATUH, MPEICTABISIONIas COOONH KOMIUIEKC Y4YeOHBIX
MEPONPUSITHIA, COTIACOBAHHBIX C pe3yjbTaTamMu o0ydeHust u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (mpeametnbie pe3ynabtathl o qucturuiuae) 1 GI'OC CIIO.

Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTat 00yueHus Tumut OueHOqHUb X
MeponpusiTuii
| | OcHoBHOEe coaep:xkaHue
1 Pa3nes 1. OcHoBbI Popuymposats
0a30Bbl€e MOHSITHS U
CTPOEHUS BellecTBA
3aKOHbI XUMHUH
1.1 |OKO01 CrtpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHue atomoB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHCHUH B |XUMHUYECKUX IJICMCHTOB U
Y IPUPOJIa XUMHUECKOU |COOTBETCTBUU CO PUPOJA XUMHUECKOUN CBSI3M.
CBSI3H CTEIICHBIO OKUCICHUS 2. 3a1aun Ha COCTABJICHUE
XUMHYECKHX DJIEMEHTOB, |XUMHUYECKUX POpMYI
WCXOJIS U3 BAJIGHTHOCTH U |ABYXaTOMHBIX COeTUHEHUI
ANEKTPOOTPHUIATETLHOCTU |(OKCHUIOB, CYIb(HI0B, THAPUIOB
U T.OL).
3. 3aiaHus Ha UCTIOJIb30BAHHUE
XUMHUYECKON CUMBOJIMKA U
Ha3BaHWU COEIMHEHUH 110
HOMEHKJIAType MEXKIYHAPOAHOTO
COI03a TEOPETUYECKOU U
MPUKIATHON XUMHUH U
TPUBHAIIbHBIX HA3BaHUU IS
COCTaBJICHUS XUMHUYECKUX
(hopmyI AByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
CyJb(hUI0B, THAPUIOB U T.I.) U
JPYTHX HEOPTAaHUYECKUX
COCMHEHMH OT/IEJIbHBIX KJIACCOB
1.2 | OK 01 [Tepuoanueckuii 3aKoH u|XapaKTepu3oBaTh 1. Tect «Metamnuueckue /
OK 02 tabnuma J{.U. XHUMHYECKHE DJIEMEHTHl B |HEMETaJINYECKHE CBOMCTBA,
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OK/IIK

Monayas/Paznen/Tema

PesyabTar 00yyenus

THnbl OLEHOYHBIX
MeponpUus THIA

Meupeneena

COOTBETCTBHH C UX
MIOJIOKECHUEM B
IIEPUONYECKON CUCTEME
XUMHNYCCKHUX 3JICMCHTOB
.. MenneneeBa

3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C MX AIEKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
IIEpUONYECKON CUCTEME
XUMHUYECKHX djieMeHToB J[. 1.
Menneneesa.

2. [IpakTryeckue 3aJaHus Ha
YCTAHOBJICHUE CBSI3U MEXTY
CTPOCHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U MEPUOUUECKUM
N3MEHEHHEM CBOMCTB
XAMUYECKHX DJIEMECHTOB U MX
COCIUHCHHI B COOTBETCTBUH C
nonoxenueM llepuonnueckoit
CHCTEME.

3. IIpakTUKO-OpHUEHTUPOBAHHBIEC
TEOpPETUUYECKHUE 3aaHus Ha
XapaKTEPHU3ALUI0 XUMUUECKHUX
9J€MEHTOB: «MeTamanyeckue /
HeMeTaIJIndecKe CBOMCTBA,
3JIEKTPOOTPUIIATEIHLHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHUYECKHUX DJIEMECHTOB B
COOTBETCTBHUE C MX AJIEKTPOHHBIM
CTPOEHUEM H TOJIOKEHHUEM B
IIEPUOINYECKON CHCTEME
XAMUYECKHX DJIEMECHTOB

J.1. MenneneeBa

Pa3gen 2. XuMunueckue
peaxkuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuid

KontpoabsHnas padora
«CTpoenue BenecTsa u
XHMHYECKHe PeaKun

2.1

OK 01
OK 04

Tumel XUMHUYECKUX
peakuui

CocTaBnsTh peakuuu
COEIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelIeHHS,
OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peakiuu

1. 3agaun Ha cocTaBlieHUE
YpPaBHEHUH pEaKIUM:

— COeJMHEHHSI, 3aMEeIIeHUS,
pasnokeHus, 0OMeHa,

— OKHUCIIUTENHHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIU C
HCIIOJIb30BAHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.
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OK/IIK

Monayas/Paznen/Tema

PesyabTar 00yyenus

THnbl OLEHOYHBIX
MeponpUus THIA

2. 3agauu Ha pacyeT MaccChl
BEIIeCTBA UM 00bEMa
ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacce WU 00bEMY
OJTHOTO M3 YYaCTBYIOIIUX B
peakLu BELIECTB; PACUETHI
Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu

2.2

DIEKTPOIUTHYCCKAS
JIUCCOLMALNAA U HOHHBII
oOMeH

CocCTaBJIATh ypaBHEHHUS
XUMHYECKHX PEaKIHH
HOHHOTO OOMeEHa ¢
ydacTueM
HeOpFaHI/IqGCKI/IX BCILICCTB

1. 3amaHust Ha COCTaBJICHUE
MOJICKYJIIPHBIX U HOHHBIX
pEeaKuuii C y4acCTUEM KHUCIIOT,
OCHOBaHHUI U COJICH,
YCTaHOBJICHUE U3MEHECHHUS
KHCJIOTHOCTH CPEIbI

2. JJaboparopnas padota "Turibt
XUMHYECKUX peakiui'

Paznen 3. Ctpoenue u
CBOMCTBA
HEOpPraHuYecKHX
BellecTB

HUccaenoBarh cTpoeHHE U
CBOMCTBA
HEOPraHN4YecKnx
BellleCTB

KonTpoabHasi padora
«CBoiicTBa HEOPraHUYECKHX
BelleCTB)
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OK/IIK

Monayas/Paznen/Tema

PesyabTar 00yyenus

THnbl OLEHOYHBIX
MeponpUus THIA

3.1

OK 01
IIK 1.1

Knaccudukanus,
HOMEHKJIaTypa 1
CTpOEHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEILIECTB UCXOJISI U3 UX
XUMHYECKOH (OPMYIIbI HITH
COCTABJICHUE XUMHUYECKOU
(hopMyJTBI ICXOMIS U3 HA3BaHUS
BEIIECTBA 10 MEXKIYHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIaType».

2. 3aayv Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
3JIEMEHTA (COeAMHEHNUS) B
MoJIeKyJie (cMecH).

3. [IpakTuueckue 3aganus 1Mo
KJIacCU(pUKaluu, HOMEHKJIaType 1
XUMHYECKUM (popmynam
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOI
CBSI3U U THIIA KPUCTAIIMYECKON
pELIeTKH

3.2

OK 01
OK 02
IK 1.1

Du3NKO-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, & TAK)KE TUTIA
KPHUCTAIUTMYECKOMN
pemerku

1. Tect «OcobGenHocTr
XUMHUYECKUX CBOMCTB OKCHJIOB,
KHUCJIOT, OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3agaHus Ha COCTaBJICHUE
YpPaBHEHUN XUMHUUYECKUX PEaKIui
C YYaCTHEM TMPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX IJIEMEHTOB;
HEOPTraHWYECKHUX KHUCIIOT,
OCHOBaHUH 1 aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPHU3YIOIIUX UX
CBOIMCTBA U CIIOCOOBI TIOJTYUYEHUSI.
3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHus Ha
CBOMCTBA U MOJYyYEHUE
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusTHi
HEOPraHUYECKUX BEILECTB
3.3 | OK 01 Nnentudukanys Hccnenosath 1. IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |HeopraHuuecKux KaueCTBEHHbIC PEAKIMU  |3aJaHUs M0 COCTABICHUIO
OK 04 |BemectB HEOPraHWYECKUX BEUIECTB |XMMUYECKUX PEAKIIUMA C y4acTUEM
HEOpPraHUYECKUX BEILECTB,
HCIIOJIb3YEMBIX JJIS UX
UICHTH(PUKAIIY.
2.JIaboparopnas pabota:
“Unentuduxans
HEOPraHUYECKUX BEUIECTB’

4 Pa3nea 4. Ctpoenune u |HcciaenoBars crpoenne u|Konrponbnas padora
CBOIICTBA CBOIiCTBA oprann4eckux («CTpoeHune u cBOMCTBA
OPraHu4YeCKuX BeleCTB OPraHM4eCcKHX BelecTB)
BeIeCTB

41 | OK 01 Knaccudukanus, Knaccudunuposars 1. 3aganus Ha cocTaBlIEeHHE
I[IK 1.1 |cTtpoeHue u OpraHMYeCKHUE BEIIECTBA B |HA3BaHW OPraHUuYECKUX
HOMEHKJIATypa COOTBETCTBUHU C UX COEAMHEHUI IO TPUBUAIILHOW WITH
OpraHMYECKUX BEIIECTB |CTPOCHUEM MEXlyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJIECHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyIT
OpPraHUYECKUX BEILECTB
OTJICIbHBIX KJIACCOB.
3. 3amaun Ha onpezeneHue
npocreimen Gopmybt
OpPraHMYECKON MOJIEKYJIbI, UCXOs
13 DJIEMEHTHOTO cocTana (B %)
4.2 | OK01 CBolicTBa OpraHMyecKux | Y CTAaHaBINBATh 1. 3anaHus Ha cOoCcTaBJIEHUE
OK 02 |coenuHeHui 3aBUCHUMOCTh (PU3HUKO- YpaBHEHUH XUMHUYECKUX peakuui
OK 04 XUMUYECKUX CBOMCTB C y4aCTHUEM OPraHUYECKUX
K 1.1 OpPraHUYECKUX BEILECTB OT [BEIIECTB HA OCHOBAaHUH UX

CTPOCHUA MOJICKYJI

COCTaBa M CTPOEHUA.
2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH,
WUTFOCTPUPYIOMINUX XUMHYECKUE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIINA 1
TEHETUYECKOM CBS3U
OpPraHWYECKUX BELIECTB Pa3HbIX
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MepOonpUATHH
KJIACCOB.
3. PacyeTtHble 3a1a4u 11O
YpaBHEHUSIM PEAKIIMM C ydacTHeM
OpPraHMYECKUX BEILECTB.
4. JlaboparopHas pabota
“IIpeBpaltieHus1 OpraHUYECKUX
BELLECTB [IPY HarpeBaHuu"
4.3 | OK 01 Wnentuduxamnms Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAHHbBIE
OK 02 |opraHnyeckux BELIECTB, |KAUECTBEHHBIC PEAKIIMU  |3aJaHUs IO COCTABIICHHUIO
OK 04 |ux 3HayeHue u OpraHUYEeCKHUX XUMHYECKUX PEAKIUU C ydacTUEM
[IK 1.1 |mpumeHeHHE B OBITOBOM |COEIMHEHUN OTACNIBbHBIX |OPraHUYECKUX BEIECTB, B T.4.
Y IIPOU3BOACTBEHHOMN KJIacCOB UCIIOJIb3YEMBIX JJIS UX
JIESITEJIbBHOCTH YEJIOBEKa uAcHTU()HUKAINH B OBITY H
MPOMBIITUICHHOCTH.
2.JIaboparopnas pabdora:
“UnenTuduxanus opraHndecKux
COEIMHEHUH OTJENbHBIX KJIACCOB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernyeckue n BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTEeKAHUSA XHUMHYECKHX pPeakuui
XHMHUYECKHUX peakuunid
5 | OKO0l CKOpOCTh XMMHMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peaxkuuii. XMUMHYECKOE |BIUSHUE KOHIIEHTPAIlMM  |TEOpPETHUYECKUE 3aJaHus Ha
IIK 1.1 |paBHOBecue pearvpymoIrx BeIecTB U |aHaINU3 (PaKTOpOB, BIUAIONIUX HA
TEMIEPaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKON
XUMHYECKUX PEaKIui peakuuu. [Ipaktrko-
XapakTepus3oBaTh OPUEHTUPOBAHHBIE 33]JaHUs Ha
BIIUSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KOHIIeHTpauuu Bemects, |lllarenbe qis HaxoxaeHUs
peaKIu Cpebl U HaIpaBJIeHUs] CMEUICHUS
TEeMIIepaTyphl Ha PaBHOBECHS] XUMHUECKOU peaKInu
CMeIlleHnEe XUMHUYECKOT0  |M aHaiu3 (GaKTOPOB, BIUSIOMIUX
paBHOBECHS Ha CMeIllEeHuEe XUMUYECKOTO
paBHOBECHS
6 HccnenoBaTh MCTHHHBIE

Paspnen 6. PacTBopsl

PACTBOPHI € 321aHHBIMH
XapaKTepUCTHKAMU
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusTHi
6.1 | OK 01 [TonsiTue o pactBopax  |Paznuyars UCTUHHBIE 1. 3ajaun Ha NPUTOTOBJICHUE
OK 02 pacTBOPbI pacTBOPOB.
IK 1.1 2. IIpakTuKO-OpUEHTHUPOBAHHbBIE
pacyeTHbIC 3a/1aHUs Ha
JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3YeMbIC B OBITOBOM U
IPOU3BOJCTBEHHOMN AESITEIbHOCTU
YelioBeKa
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBats Gusuko- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XUMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
K 1.1 HWCTUHHBIX PacTBOPOB

Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJEPKaHue (COAepKaHue MPUKIATHOTO MOIYJIsl)

7 Pazpen 7. OuenuBathb mociaeAcTBHA |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayuei npogeccuoHaAIbHOI
MPOU3BOJACTBEHHOMI NMPOU3BOACTBEHHOM JAesITeJIbHOCTH)

JAesiITeJIbHOCTH JAesiTeJIbHOCTH Yel0BeKa
Ye10BeKa ¢ MO3ULMH

IKOJIOTHIeCKOM
0€30IaCHOCTH

OK 01
OK 02
OK 04
OK 07
IK 1.1

XuMmus B ObITY U
MPOU3BOACTBEHHOMN
JEATEIIBHOCTH YEJIOBEKA

O11eHMBATh MTOCIEACTBUSA
OLITOBOH U
MIPOU3BOJICTBEHHOMN
JIeSITETLHOCTH YEI0BeKa C
MO3UIAMN DKOJIOTHUYECKOM
0e30IMacHOCTH

Keiic (¢ yuerom Oynymieit
npodecCuoHaNTbHON
NESITEIIbHOCTH)

Bo3MoxHBIE TEMBI KEHCOB:

1. [loTennenune kaumara u
BBICBOOOK/ICHHE Ta30BBIX
THUAPATOB CO JIHA OKEaHa.

2. Bynymue maTepuaisl i aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUS.
3. HoBsle maTepuansl A
COJTHEYHBIX Oatapeil.

4. JlekapcTBa Ha OCHOBE
pPacCTUTENBHBIX TPENapaToB
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