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Pabouas mporpamma yueOno#t maucuummabsl bJ[.13 XUMUS paspaboraHa B COOTBETCTBHU C
TpeOOBAHUSIMU:

1. TlpumepHoii pabGoueli nmporpammbl 00me00pa3oBaTebHOM TUCHUIUIMHBI « X UMWy s
npodeccuoHanbHbIX 00pa3zoBaTenbHbix opranuzanuii, ®I'bOY 10 UPIIO IIpotokon Ne
13 ot «29» centsa06ps 2022 r. ( ytB. Ha 3acenanuu CoBeTa MO OICHKE COJEPIKAHUS U
KayecTBa NPHUMEPHBIX pabouyux MporpaMMm oOIIe00pa3oBaTENbHOIO M COLMAIbHO-
TYMaHHUTapPHOTO I[IUKJIOB CPEAHET0 MpodeccnoHanbsHOro oopazoBanusi, mpotokos Ne 14 ot
«30» HOsOps 2022 1.);

2. @enepa’dbHOTO  TOCYIApCTBEHHOTO  OOpa3oBaTeIbHOTO  CTaHAApTa  CPEIHEro
npodeccuonanpHoro  obpazoBanus 1o  crnenuanbHOcTH:  20.02.04  «JloxapHas
6e30macHOCTbY, yTBepkaeHHoro [Ipukazom Munucrepcrsa [Ipocsemenus P® ot 07.07.
2022 r. N 537 per. Ne 69571 08.08.2022 r;

3. ®enepanpHoro 3akoHa oT 31 wmroms 2020 r. Ne304-d3 «O BHeceHWHM W3MEHEHUH B
®enepanbhbiil 3akoH «O0 oOpasoBanuu B Poccuiickoit denepauun» Mo BOIpocaM
BOCTIUTAHUS 00YYarOIINXCS;

4. VYuyebnoro muaHa mno cnenuaneHocTH 20.02.04  «IlokapHass ©6e30MacHOCTDY,

yTrBepkaeHHOTO «31» aBrycra 2023 r., mpuka3 Ne 299-o1.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJIBHOM JUCHOUIIJIAHBI «XUMMS»

1.1. MecTO AUCHHUIJIMHBI B CTPYKTYPe OCHOBHOI NpodecCHOHAIBHOI 00pa3oBaTeIbHOM
nporpammbl O0Ie00pa3oBareabHas AUCUUIUIMHA « XUMHUD SBISETCS 0053aTeIbHON YacThiO
00111e00pa30BaTEIFHOTO IMKJIAa 00pa30BaTeIbHOM MporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO
1o cneyuanvrocmu 20.02.04 «Iloxcapnasa d6e3onacnocmoy.

1.2. lean 1 mu1anHupyeMble pe3y/JibTAaThl 0CBOCHHMS JHCIUILIHHBI
1.2.1. leau u 3a7a4u AUCUUIJIMHBI

DopmMupoBaHue y CTYACHTOB MIPEACTABICHHUS O XUMUYECKON COCTABIIAIONIEH €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpa KaK OCHOBBI IIPUHSATHS PEILICHUN B JKU3HEHHBIX U ITPOU3BOJCTBEHHBIX
CUTyalUsAX, OTBETCTBEHHOIO ITOBEICHUA B IPUPOJHOM Cpeae.

DopMupoOBaHUE y CTYIEHTOB XUMUYECKOW COCTABIIAIOIIEH €CTECTBEHHO-HAYYHON KapTHHbI
MHUpa KaK OCHOBBl IPUHSATHS pELICHUH B JKU3HEHHBIX M IPOU3BOJCTBEHHBIX CHUTYyallUsX,
OTBETCTBEHHOI'O TIOBEJICHUS B IPUPOJIHOM cpefie.

3agauu AUCHMILIMHBI:

1) chopmupoBaTh NOHUMAaHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHYECKHX IMPOIECCOB U
ABJICHUM B OKpPYXalolleld Cpene, LEJOCTHOW Hay4YHOW KapTHHBI MHUpa, B3aWMOCBS3U U
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs NPOBOAUTH pacueTbl MO0 XUMHUYECKHMM (GopMylaM M ypaBHEHHSIM
XUMHYECKMX pEakUui, IUIAHUPOBaTb M  HUHTEPIPETHPOBATh PE3YJbTaThl XUMHYECKHX
JKCIIEPUMEHTOB,

3) copmMupoBaTH HaBBIKH MPOBEIECHUS XUMUYECKUX IKCIIEPUMEHTATIBHBIX UCCIIET0BAaHUH C
coOnrofieHreM TMpaBuwil  0e30mMacHOro oOpallleHuss C  BelecTBaMH M J1JaOOpaTOpHBIM
000py0BaHUEM;

4) pa3BUTh YMEHMSI aHAJTU3UPOBATh, OLIEHUBATh, IPOBEPSTH HA JOCTOBEPHOCTh U 0000111aTh
MHPOPMALIHIO XUMUYECKOTO XapaKTepa U3 pa3INuHbIX HCTOUHUKOB;

5) chopmupoBaTh yMEHHUS TPOTHO3UPOBATH TIOCIEACTBUS CBOEH JEATEIBHOCTH H
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MTPOLIECCOB,;

6) cpopmMupoBaTh MOHUMaHUE 3HAUMMOCTH JOCTHKEHUH XUMUUECKON HayKH U TEXHOJIOT UM
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.

1.2.2. IlnaHupyemble pe3yJabTaThl OCBOeHHSI 001Ie00pPa30BATENbHOM JUCUMILUIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocnoBe ®T'OC COO

Oco0oe 3HaueHne AUCUUIUIMHA UMeeT npu popmupoBanuu u pa3sutuu OK u [1IK
OK 01. BeiOupats crioco0sl pemieHus 3a1a4 npopecCHOHAIbHON e TeIbHOCTH, TPUMEHUTEIHHO
K pa3JIM4HbIM KOHTEKCTaM;

OK 02. Hcnonb30BaTh COBpEMEHHBIE CPECTBA MIOMCKA, aHAJIN3a U HHTEPIpEeTalui HHHOpMaIiH,
¥ MTHPOPMAIMOHHbIE TEXHOJIOTHH JIJIsl BBIOJIHEHHUS 3a]a4 po(ecCcCnoHalbHOM 1eSTeIbHOCTH;
OK 04. DddexTrBHO B3aMMOAECHCTBOBATH U pabOTaTh B KOJUIEKTUBE  KOMaH/IE;

OK 07. CopeiicTBOBaTh COXpaHEHUIO OKPYXAIOIIEH Cpellbl, pecypcocOepexeHuIo, MPUMEHITh
3HaHUS OO0 W3MEHEHUH KJIMMaTa, MPUHLUUIB OEpPeXIMBOrO MPOU3BOJACTBA, 3S(P(PEKTUBHO
JIEMCTBOBATH B UPE3BBIYANHBIX CUTYaLHsX;

1K 1.3 BoInoaHsTh paboThl O CHACEHUIO, 3aIUTe, IBAKyalluH JII0eH U UMYILECTBA U3 30HbI
no’kapa, OKa3aHHUIO NEPBOM MOMOIIH ITOCTPaaBIINM;

1K 2.3. IIpoBOaANTE IPOTUBOMNOXKAPHYIO IPONIAraHy;

[1K 2.5. TIpoBoANTs MHCTPYKTHPOBAHUE U OPTaHW30BBIBATh O0yUYEeHNE PAOOTHUKOB OpraHU3aINNA
U TpaXKIaH MepaMm IMoKapHOi 0€301MacHOCTH, MEPOIPUATHSM I10 TPaXIAHCKOW 000pOHE U
3aIUTE HACEICHUS U TEPPUTOPUH OT YPE3BBIYANHBIX CUTYallUi IPUPOTHOTO U TEXHOTE€HHOT O
Xapakrepa.



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

Koa u ILnanupyemMble pe3yJbTAThl 0CBOCHHS AU CHHILIUHBI
HANMEHOBaHHe
(popmupyembix Oo0mme JlucuunimHapHbIe
KOMIIEeTeHI M i
OK 01. | ByacTH TPy10BOI0 BOCIIUTAHMS: - BIAQJCTh CHCTEMOM XMMHMYECKHUX 3HAHMM, KOTOpas  BKJIKOYACT:
BhI6HpaTh - TOTOBHOCTb K TpYyIy, OCO3HaHHE LIEHHOCTH | OCHOBONOJIAraloIue MOHATHS (XMMHUYECKMH 3JIEMEHT, aTOM, 3JIEKTPOHHas
CHOCOBEI MacTepCTBa, TPYA0II00HE; 00oJi0uKa aroma, s-, p-, 0-3JCKTPOHHbBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
T TOTOBHOCTb K AKTMBHOH  JIEATENBHOCTH | BAICHTHOCTb, JIEKTPOOTPHLATENLHOCT, CTENCHL OKUCICHHA, XHMHYeCKas
TEXHOJIOTUYECKOH 1 COIMaIbHON HAIIPAaBICHHOCTH, | CBSI3b, MOJb, MOJISIpHAsh Macca, MOJIAPHBIA OOBEM, YIJICpOJIHBIA CKEJET,
HE)OQ)CCCI/IOH&JIBH CIOCOOHOCTh ~MHHUIMHUPOBATh, IUIAHUPOBATh M | (PyHKUMOHANbHAs TpyNIa, paauKal, U30Mepus, U30Mephl, TOMOJIOTHYECKUN
on CaMOCTOSITEITLHO BBIMOJIHATH TAKYIO ACATEIBHOCTD; | PSiA, TOMOJIOTH, YTIEBOAOPOABI, KUCIOPOA- U a30TCOJACPIKAIINE COSAUHEHUS,
ACATEIBHOCTH, - UHTEpec K pa3INYHbIM cdepam | OMOJIOTMYECKH aKTHBHbIE BellecTBa (YIJIEBOABI, >KUPBI, O€NKH), MOHOMED,
IPUMEHHUTENBHO | TPO(ECcCHOHAIbHON esTeIbHOCTH, HOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE  COCIHMHEHUS,
K pasamuppiy | OBJIaJeHHe  YHHBEPCAILHBIMH  Y4eOHBIMH | KDHCTAIUIMYCCKAs PELICTKA, THIBI XUMHYCCKUX PEaKIMi (OKHCIHTEIbHO-
KOHTEKCTAM; NM03HABATEJIbLHBIMH AefiCTBUSIMH: BOCCTaHOBUTEIIbHBIC, 9K30-U SHIOTEPMUYECKHE, PEaKIIMM HOHHOTO 00OMEHa),
a) 0a3oBbIe JIOTHYECKHE 1eCTBHUS! pacTBOp, IEKTPOJIUTHI, HEITEKTPOIUTHI, SJIEKTPOIUTHYECKAs TUCCOLUALIMS,
- CaMOCTOSITEITLHO bopmynHpoBaTh U | OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOW PEaKIu, XUMUIECKOe

aKTyalu3upoBaTh MpoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTAaHABJIMBATh CYUIECTBEHHBI MPU3HAK WIIU
OCHOBAaHHS I CpPaBHEHHS, Kiaccupukamuu u
0000IIECHHS;

- ONpeAeNsaTh LEeNu JeATEIbHOCTH,
rapamMeTpbl U KPUTEPUU UX TIOCTUKEHUS;
- BBISABIIATH 3aKOHOMEPHOCTU W TMPOTHUBOPEUYUS B
paccMaTpuBaEMBbIX SIBICHUSX;

- BHOCUTh KOPPEKTHUBHI B AEATEIBHOCTh, OLICHUBATH
COOTBETCTBUE pE3yJbTATOB LEJAM, OLEHUBATH
PHUCKY MOCTEACTBUI ACATEIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBILJIEHUE IIPU PELICHUN
KU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCIEN0BATENbCKUE T€CTBUS:

3aaaBaTb

paBHOBECHE), TEOPUHM U 3aKOHBI (TEOpPUsl XHMHYECKOTO CTpPOEHUs
opranmyeckux Bemects A.M. byTiiepoBa, TEOpHs SIEKTPOIUTHYECKON
aucconyanuu, nepuogndeckuil 3akon [[.1. Menneneesa, 3aKk0H coXpaHeHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMUH, (DAKTOIOTHUECKUE
CBEJIEHUS] O CBOMCTBAX, COCTaBe, MOJIYYEHUU M O€30MaCHOM HCIOJIb30BaHUH
BOKHEHIINX HEOPraHWMYECKUX U OpPraHMYecKUX BELIECTB B OBITY U
IIPAKTUYECKOU NEATEIbHOCTH YEI0BEKA;

- yYMEThb BBIABIATH XAPAaKTEPHBIE NPU3HAKM M B3aUMOCBS3b HM3YyYECHHBIX
NOHATUH, IPUMEHATH COOTBETCTBYIOIINE IOHATHS IIPU ONIUCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKMX W OPraHMYECKHX BEIIECTB W WX IPEBPAILCHH;

BBISBJISATH  B3aUMOCBSI3b  XMMUYECKMX 3HAHMM C  TOHATHSAMH U
OpEeACTABICHUAMU APYTHUX €CTCCTBCHHOHAYYHBIX MMPCIMETOB,

- YMETh HCHOJIb30BaTh HAMMEHOBAHUS  XUMHUYECKUX  COCIUHEHUU
MEXKIYHAPOJHOTO COK03a TEOPETHYECKOW ¢ NPUKIAAHOW XHMUU H

TpUBHAJIbHBIC HA3BAaHUS BAKHEUIIINX BEIIECTB (ITUJICH, alleTUIICH, TIIUIEPHH,
dbenon, dopmanpaerua, YKCyCHas KHCIIOTa, TJIMIIAH, YrapHBIA ras,
YIJICKUCIBIN Ta3, aMMHUaK, TalleHasi U3BeCTh, HETalleHasi 3BECTh, MMUTHEBAS




- BJIaJICTh HABBIKAMH y4eOHO-HCCIIeI0BATENBCKON 1
IIPOEKTHOM JEATEIBHOCTH, HaBbIKAMH Pa3pelleHUs
mpooem;

- BBIABJIATH INPUYMHHO-CIEACTBEHHBIE CBS3U WU
aKTyaJIM3UpOBaTh 3a/1a4y, BBIJIBUIaTh TUIIOTE3Y €€
peleHus, HaXOAWTb apryMEHTBI JUISL
JI0Ka3aTesIbcTBa CBOUX YTBEPXKICHUM, 3a7aBaTh
IapaMeTpsl U KPUTEPUU PELICHHUS,

- QHAJIM3HUPOBATH IIOJYYEHHBIE B XOJE PEIICHUS
3ala4d pe3yJIbTaTbhl, KPUTUYECKH OLCHUBATh HX
JNOCTOBEPHOCTh, IPOTHO3MPOBATH HM3MEHECHHE B
HOBBIX YCJIOBHSX;

- YMETbh IIEPEHOCUTH 3HAHUS B IO3HABATEIIBHYIO U
IIPAKTUYECKYIO 00JIaCTH KU3HEAEATEIbHOCTH;

- yYMETb MHTErPUPOBaTh 3HAHMUS U3 PA3HBIX
IPEIMETHBIX 00JIacTeH;

- BbUIBUIaTh  HOBbIE  HUJEH,
OpPUTMHAJIbHBIE MTOJIXO/Ibl U PELICHMUS;
- CIOCOOHOCTh MX UCIIOJIb30BaHUS B
IT0O3HABATEIBHONW U COLMAIBHON IPAKTUKE

npearaTh

colla U JAPYTUX), COCTaBIATH (HOPMYIBl HEOPTaHUYECKMX M OPTaHHMYECKHUX

BCIIIECTB, YPAaBHEHUS XUMHUUYECKHX pEaKIHi, OOBSICHATb HX CMBICI,
MOATBEPKIATH XapaKTepHbIS XAMHAYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMH IKCIIEPUMEHTAMH M 3aMMUCAMHU YPABHEHUU XUMHYECKUX
peaKLHii;

- YMeTh YCTaHaBIMBaTh MPUHAJUICKHOCTh W3YYCHHBIX HEOPraHUYECKHX U
OpTraHU4YCCKUX BCHICCTB K ONPCACIICHHBIM KJIaCCaM U I'pylIiaM CO€I[I/IHCHI/II71,
XapaKkTepu30BaTh WX COCTAB M Ba)KHEHIIME CBOWCTBA; OMPENENISTh BUIbI
XUMUYECKUX CBsA3ed (KOBaJEHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOHAS),
TUIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIUPOBATH XUMHUECKHE
peaKkiuy;

- cdhopMupoBaTh MpEACTABICHUS: O XHUMHUYECKOH  COCTaBISIOLIEH
GCTGCTBGHHOHaquOﬁ KapTUHBI MHpa, POJIM XMMHU B IIO3HAHUH SIBJICHUN
npuponbl, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTypbl JHUYHOCTH, €€
(YHKIIMOHATLHON TPaMOTHOCTH, HEOOXOAUMOM /ISl PEIICHHUS IPAKTUIECKUX
3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO U
MPUPOIHOM CpeLIE;

- YMEThb NIPOBOJUTH pacueThl MO XUMUYECKUM (OpMyJiaM U YpaBHEHUSIM
XUMHYECKHX pEeakIuil ¢ HUCHONb30BaHWEM  (DU3MYECKUX  BEIUYHH,
XapaKTEepU3YIOUINX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMalbHBIE yCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BaTh
CUCTCMHBIC XWUMHWYCCKUC 3HAHUA JISI MPHUHATHA peHIeHI/IfI B KOHKPCTHBIX
YKU3HEHHBIX CUTYAIMsIX, CBSI3aHHBIX C BEIIECTBAMHU M UX IPUMEHEHUEM

OK 02.
Hcnonb3oBath
COBPEMEHHBIE
CpeacTBa
MOKCKa, aHau3a
"
UHTEPIpETauN
uHbopMaluu, u
UH(POPMALIMOHH
pl€ TEXHOJOTUU
JUISL BBITIOJTHEHUS

B 001acTH HEHHOCTH HAYYHOTI'O O3HAHMSA:

- c(hOpMHUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAyKd U OOIIECTBEHHOW TMPAKTUKH,
OCHOBAHHOTO Ha Juanore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHWIO CBOEro0 MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE SI3BIKOBOM M YHTATEIBCKOU
KYJIbTYpbl KaK CPEACTBA B3aUMOIEHUCTBHUS MEXKIY
JIFOABMHU U TIO3HAHUS MUPA;

- OCO3HAaHME LEHHOCTH HAy4YHOU JEATEIBbHOCTH,
TOTOBHOCTD OCYIIECTBJIATh  IMPOEKTHYKD U

- YMETb IJITAHUPOBATH U BBIMOIHATh XUMUYECKUN SKCIEPUMEHT (IIPEBPAILCHHS
OpPraHWYECKHX BEIIECTB IIPU HAIPEBAHUH, TIOJIYYEHHUE HTHIICHA U U3YUYEHUE €r0
CBONMCTB, KAaueCTBEHHbIC pPEAKUMM HA albACTHUIbI, KpaxMaj, YKCYCHYIO
KHCJIOTY; JIeHaTypalusi OeJIKOB IpHU HarpeBaHUM, LIBETHHIE peaKlUu OENKOB;
IPOBOJUTH PEAKLIMU HOHHOTO OOMEHa, OIPEAEIATh CPeAy BOAHBIX PaCTBOPOB,
KauecTBEHHbIE pPEaKIMM Ha cyibdar-, KapOOHAT- M XJIOPHA-aHUOHBI, Ha
KaTHOH aMMOHMS; peIllaTh SKCIIEPUMEHTANIbHbIE 3a/1a4M 110 TemaM "Mertasuibr"
n "Hemerannbl") B COOTBETCTBUM C MpaBWJIaMU TEXHUKU O€30MaCHOCTU MpPH
00pallleHNH C BEIECTBAMHU U J1a00paTOpHBIM 000pyI0BaHUEM; IIPECTABIATD
pe3ynbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (¢GopMe 3alKucHu ypaBHEHHM
COOTBETCTBYIOIIUX pPEAKIMA W (OPMYIHPOBATH BBIBOABI Ha OCHOBE 3THUX
pe3yabTaToB;




3a7a4
npodheccuoHanbH
oi
NCSITeIIbHOCTH;

HCCIIEIOBATEIBCKYIO JESITETLHOCTD
WHAWBUYaIbHO U B IPYIIIIE;
OBiaieHne  yHUBepPCAJbHBIMH
MO03HABATE/bHBIMH AeliCTBUSIMH:
B) padorta ¢ nngopmanmeii:

- BJIaJIETh HaBBIKAMM IOJY4YeHUs MH(OpMAIMU U3
WUCTOYHHUKOB pA3HBIX THUIIOB, CaMOCTOSTEIBHO
OCYILECTBIIATh MMOUCK, aHAJIN3, CUCTEMATU3ALUIO U
MHTEPHpPETANi0 HHPOPMALUHU PA3TUYHBIX BUIOB U
¢bopM npencTaBieHMs;

- CO3/1aBaTh TEKCThI B Pa3UYHBIX (opmarax c
y4eTOM Ha3HaueHus uHPOpMallUd U LEeIeBOH
ayIUTOpUH, BBIOMpas ONTHMAIbHYIO  (opmy
IIPEJCTAaBICHUS U BU3YyaIU3alluu;

- OUEHHWBATh JIOCTOBEPHOCTb, JIETUTUMHOCTb
uHpoOpMalUK, €€ COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- WCTOJNB30BaTh CpENCTBAa WH(GOPMAIMOHHBIX H
KOMMYHUKAI[IOHHBIX TEXHOJOIMH B peIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPraHU3alMOHHBIX  337a4y ¢  COOJIO/IEHUEM
TpeOOBaHUMN PrOHOMHUKH, TEXHUKH OE30MTaCHOCTH,
TMTHEHBbI, pecypcocOepeKeHHs, MpaBOBBIX U
THYECKUX  HOPM, HOpPM  HH(GOPMAIMOHHOMH
0C30IMaCHOCTH;

- BJIaJIETh HABBIKAMH PACTIO3HABAHMS U 3AIIUTHI
uHpopmanuu, UHGOPMAIIMOHHOMN 0€30MacHOCTH
JMYHOCTH,

yueOHBIMU

- YMETh aHAJTU3UPOBATh XUMUYECKYIO HH(POPMAIIUIO, TOTy4aeMyI0 U3 pa3HbIX
MCTOYHUKOB (CpelICTB MaccoBOi HH(popMaiuu, cetb IHTepHeT u npyrue);

- BJIaJIeTh OCHOBHBIMHU METO/IaMU Hay4YHOT'O [TI03HAHUS BELECTB U XUMHUYECKHUX
sABJICHUH (HaOMr01eHNe, U3MEPEHHE, YIKCIIEPUMEHT, MOJIEIIMPOBAHNE);

- yMETh HPOBOJIUTH pacyUeThl IO XUMHUYECKUM (POpPMYyIaM U YpaBHEHUSIM
XMMHUYECKMX pPEaKkUuMid C  HCHOJIb30BaHMEM  (U3MYECKHUX  BEJIUYHUH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HopManbHblE YCIOBHS) Ta30B, KOJMYECTBA BEILIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMMUYECKUE 3HAHUS JUISl NPUHATUS PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYyalUsX, CBA3aHHbBIX C BELIECTBAMU U UX IPUMEHEHUEM

OK 04.

O dexTuBHO
B3aNMOJICHCTBOB
aThb U paboTaTh B
KOJIJICKTHBE U
KOMaHJI€;

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH ¥ CAMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBBIKAMU y4ueOHO-
HCCIIEIOBATENBCKOW, IMPOEKTHOM M COLMAIBHOU
JIeSITETLHOCTH;

OBaanenue YHHMBEPCAJIbHBIMH
KOMMYHUKATHUBHBIMH /ICHiCTBUSIMH

- YMETb [IJIAHUPOBATH U BBIMOJIHATH XMMUYECKUN SKCIIEPUMEHT (IIPEeBPALCHUS
OpPraHUYECKUX BEILECTB IIPU HAIPEBAHUH, IIOJIyYCHHUE YTHWICHA U U3YUYEHUE €T
CBOMCTB, KAUECTBEHHbIC pPEAKIWHW HA aJbJACTH/IbI, KpaxMaj, YKCYCHYIO
KHUCJIOTY; JA€HaTypauus OelKOB MPHU HarpeBaHUU, [IBETHBIC PEaKIUH OENIKOB;
MIPOBOJUTH PEAKIIMH HOHHOT'O 0OMEHa, OIpeeNsATh Cpely BOAHBIX PACTBOPOB,
KayecTBEHHbIE peakIuu Ha cyibdar-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHMSI; pEIIaTh SKCIEPUMEHTANIbHBIE 3a/1a4M 110 TemaM "Mertasuibl”




0) coBMeCTHas1 1eSITeJIbHOCTD!

- MOHMMAaTb M HCIOJb30BATH IPEUMYLIECTBA
KOMAaHIHOW ¥ MHIMBHUYaTbHOIN paboThI;

- NPUHUMATh LEJIW COBMECTHON JESITENIbHOCTH,
OpraHU30BbIBATh U KOOPAUHHUPOBATH JEUCTBUS IO
€€ JOCTH)KEHMIO: COCTaBJIATh IUIaH JCHCTBUH,
pacnpenenaTb poju ¢ y4eTOM MHEHUH Y4aCTHUKOB
00CyKJaTh pe3ybTaTbl COBMECTHON paboThI;

- KOOPJIMHUPOBAaTh W BHINOJHATH paboOTy B
YCIIOBUSIX peanbHOro, BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBIISAITb IO3UTUBHOE CTPATETUYECKOE
MOBEJICHNE B PA3JIMYHBIX CHUTYAlMX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBJjajieHHe YHUBEPCAJIbHBIMHU PeryjasiTUBHbIMH
JeHCTBUSIMU:

I') NPUHSTHE Ce0s1 M APYTHX JIO/Aeii:

- IPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX JTIOACH
IIPU aHAJIM3€ PE3YJIbTATOB JAEATEIbHOCTH;

- MPU3HABaTh CBOE IPABO U MpPaBO IPYIHX JIOIEH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUD C
MO3UIIMH JIPYTOTO YEJIOBEKa,;

u "Hemertannsl") B COOTBETCTBUU C MpPaBUIaMU TEXHUKU 0€30MaCHOCTU TPHU
o0pallleHnH C BEIECTBAMHU U J1a00paTOPHBIM 000pyI0BaHUEM; IIPECTABIATD
pe3yabTaThl XUMHYECKOTO SKCIIEpUMEHTa B (opMe 3alucu ypaBHEHHN
COOTBETCTBYIOIUX PEAKUMA U (OPMYJIMPOBATH BBIBOABI Ha OCHOBE 3THUX
pe3yIbTaTOB

OK 07.
CopelicTBOBaTH
COXPaHEHHUIO
OKpYXKaroleun
Cpenpl,
pecypcocoepexe
HUIO, TIPUMEHSATH
3HAHUS 00
U3MEHEHUHU
KIIUMaTa,

IMPUHIUITBI

B o6s1acTH 3K0/10IrM4€CKOr0 BOCIIMTAHHUSA

- c(OPMHUPOBAHHOCTH 3KOJOTHYECKON KYJIbTYpBHI,
MIOHMMAaHHUE BIIMSHUSA COLMAIBHO-3KOHOMUYECKUX
IIPOLIECCOB  HA  COCTOSIHME  IPUPOJHOM H
COLMAJILHOW  Cpefbl, OCO3HaHUE TIJI00ATBHOTO
XapakTepa dKOJOTHUYECKUX MPodieM;

- IUIAHMPOBAHME U OCYLIECTBIICHUE JEHCTBUHI B
OKpYXKaloIlllel cpele Ha OCHOBE 3HAHUA ILeJIei
YCTOHYHMBOTO Pa3BUTHUs YEJIOBEUECTBA;

AKTUBHOE HENIPUATHE ACUCTBUM, IPUHOCAIIUX BPE.
OKpYKarolleH cpee;

- cdopMupoBaTh MpEACTABIEHUS: O XHUMHUYECKOH COCTaBMIsIOIEH
eCTeCTBeHHOHay‘{HOﬁ KapTUHBI MHpa, POJIM XMMHU B IIO3HAHWUH SIBJICHUN
npuponbl, B (OPMHUPOBAHMM MBIIIJICHUS W KyJbTYpbl JIMYHOCTH, €€
(YyHKIMOHATIBHOW TPaMOTHOCTH, HEOOXOJUMOMN /ISl peIIeHUs TPaKTHUYECKUX
3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U
MPUPOIHOM Cpee;

- YMeTh cOOMI0JaTh MpaBUiia KOJIOTUYECKH IeJIeCO00pa3HOTO MOBEACHHS B
OBITY W TPYIOBOM JESITEIBHOCTH B IIEJIAX COXPAHEHHUS CBOETO 370POBbS H
OKpY’KalOIlled MPUPOJHON Cpelibl; YUYUTHIBaTh OMNACHOCTh BO3JEHCTBUSI HA
JKUBBIC OpraHU3Mbl ONPCACIICHHBIX BCIICCTB, ITOHHMAsA CMBICIT ITOKa3aTCJIsd
MpeAeIbHON JOMYCTUMON KOHLIEHTpaluU




OEepEeKIUBOTO
MIPOU3BO/ICTBA,
3P PEeKTHBHO
JICUCTBOBAaTh B

- YMEHUE IIPOrHO3MpOBaTh HEOJIArONpUATHBIE
9KOJIOTMYECKHE TOCIECACTBUSA IPEIIPUHUMAEMBIX
JENCTBUMN, IPEAOTBPALLATD UX;
- pacipeHue OIIbITa
JKOJIOTUYECKON HAIIPaBICHHOCTH;

JCATCIIBHOCTH

APE3BRITAMHBIX | _ 5 1aieHne HABBIKAMH y4eOHO-
CHTYyalHMsX, HCCIIEI0BATENbCKOM, IPOEKTHON M COIUAIBHOM

JEATSIIHOCTH;
K 1.3 - Oco3HaHHBIi BIOOp Oynymieit npodeccun u - CdopMHpPOBaHHOCTD TMPEJACTABICHUA O MECT€ XMMHUU B COBPEMEHHOM
BeimonuaTs BO3MOXKHOCTEH pealn3aliiyi COOCTBEHHBIX Hay4YHOW KapTHHE MHpa; IMOHUMAaHUE POJIM XHUMUU B (OPMUPOBAHUU
paboTsl IO KU3HEHHBIX TJIAHOB; OTHOIIICHHE K Kpyrozopa ¥ (yHKIMOHAIBHOW TPAaMOTHOCTH 4YENOBEKa JUIS PEIICHHS
CIIaCeHUIO, npodecCHOHATIBHOM AEATEILHOCTH KaK IPaKTHYECKUX 337ay;
3ammTe, BO3MOKHOCTH YYaCTHSI B PEIICHUH JTHYHBIX, - Brnagenune mnpaBuiIaMM TEXHUKH O€30MACHOCTH TIPU HCIIOJIb30BAaHUH
IBaKyaIlu O0IIIECTBEHHBIX, TOCYIAPCTBEHHBIX, XMMHUYECKHX BELICCTB,;
JrO/IeH 1 0O0IIEHAIIMOHAIBHBIX TPOOJIEM. - B3aumocBs3b Mexly XUMHUCH U IPYTUMH €CTECTBEHHBIMU

MMYILECTBA U3
30HBI

1o’kapa,
OKa3aHUIO0
IIEpBOU IIOMOILH
MOCTPaAaBILNM;
1K 2.3.
[IpoBoauTh
IIPOTUBOINOXKAapH
yIO IpONaraxy;
IIK 2.5.
[IpoBoauTh
MHCTPYKTUPOBAH
ue u
OpraHU30BBIBATH
o0yueHue
pabOTHUKOB
OpraHu3aun

U TpakJ1aH
MepaM

- YMeHHne caMoCTOSTEIILHO OIIpCACIIATh LOCIIN
JACATCIIBHOCTHU U COCTABJIATH ITJIAHBI ACATCIBHOCTH,
CaMOCTOATCIIBHO OCYIICCTBIIAATh, KOHTPOJIMPOBATDH
1 KOPPEKTHUPOBATH ACATCIBHOCTL, UCIIOJIB30BATh
BCC BO3MOJKHBIC PECYPCHI IJIs1 NOCTHIKCHUS
IIOCTAaBJICHHBIX ueneﬁ " pcajin3aliu 11JIaHOB
ACATCIIBHOCTH, BBI6I/IpaTI> YCIICHIHBIC CTPATCTHUU B
PA3JIMYHBIX CUTYyaluAX

HayKaMU;




I0’KapHOHN
0€e30I1aCHOCTH,
MEPOTIPUATUSIM
10 TPAXKIAHCKOM
obopoHe u
3aIIuTe
HACCJICHHS U
TEPPUTOPUHU OT
Ype3BbIYANHBIX
CUTyalHi
MPUPOTHOTO U
TEXHOI€HHOT'O
XapaKkTepa;




B pesynbpTaTe ocBOCHHS Y4eOHOM MUCIUTUTNHBI O0YYaIOIIUIACs TOJDKEH 00J1a/1aTh

JIMYHOCTHBIMHU PC3YyJIbTaTaAMH:

JInyHOCTHBIE Pe3yJIbTAThI
peaiu3alnuu NporpamMmMbl BOCIIUTAHUS

(Oeckpunmopbwt)

Koa su4HoCTHBIX
pe3yJIbTaToOB
peajau3zamuun
NMporpamMmblI
BOCIIUTAHUSA

OcozHarouuii ceds rpakxJaHMHOM U 3alIUTHUKOM BEIMKOW CTPaHbI

JP 1

[IposBAOIMNI AKTUBHYIO I'PaXAAHCKYIO O3ULUIO0, JEMOHCTPUPYIOLIHAN
IIPUBEPKEHHOCTh NIPUHIMIIAM YECTHOCTH, NOPSAJOYHOCTH, OTKPBITOCTH,
SKOHOMMYECKHM AaKTUBHBIM W YYacTBYIOIIUH B CTYACHUYECKOM H
TEPPUTOPUATIBHOM CaMOYINPAaBIECHUH, B TOM YHCIE HA YCIOBHAX
N0OPOBOJIBYECTBA, IPOYYKTUBHO B3aUMOJICHCTBYIOIINN U Y4aCTBYIOLIUI
B JICATEIBHOCTH OOIIECTBEHHBIX OPTaHU3aINH

JIP 2

CoOnrofaronyii  HOPMBI ~ MPABOMOPSIKA,  CICAYIOIUN  HIeaiam
IpaKJIaHCKOro 00IIecTBa, odecrnedeHus 0€30macHOCTH, TIPaB U CBOOOA
rpaxnad  Poccum. JIOsuIbHBI K  YCTAaHOBKAM W TPOSIBICHUSIM
NPEJICTaBUTENICH  CYOKYJIbTYp, OTJIMYAIONIMA WX OT TIpydm ¢
JIECTPYKTUBHBIM W JICBUAHTHBIM TIIOBEJICHUEM. JleMOHCTpUpYrOIInit
HETNPUATHE ¥ TPEAYNPEKIAIONIMNA COIMAIBHO OIACHOE ITOBEICHUE
OKPY KaIOIINX

JIP 3

[IposiBnsromnidA M JEMOHCTPUPYIOIIMN yBaXEHUE K JIOIAM TpyJHa,
OCO3HAIOIIMK LEHHOCTh coOcTBeHHoro Tpyna. Crpemsmuiics K
(GbopMHpPOBaHHIO B CETEBOM cpele JMYHOCTHO U NMPO(ecCHOHATBHOTO
KOHCTPYKTHBHOTO «IIM(POBOTo ciesia

JIP 4

JIeMOHCTpUPYIOIIMI  NPUBEPKEHHOCTh K  POJHOM  KYJBTYypE,
HCTOPUYECKOW MaMATH Ha OCHOBE JI0OBU K PonuHe, pogHoMy Hapoay,
MaJioi ponuHe, TIPUHATHIO TPATUITHOHHBIX IeHHOCTEeH
MHOTOHAlIMOHAJIBHOTO Hapoaa Poccuun

JP 5

HpOSIBJ'I}IIOH_II/Iﬁ YBa’XCHHUC K JIFOJAAM CTApIICTO IMOKOJICHUA U TOTOBHOCTDH
K Yy49aCTHUIO B COLIMAJIbHOM MOAACPIKKE U BOJIOHTCPCKUX NBHUIKCHUAX

JIP 6

Oco3Haromuii  NPUOPUTETHYIO  IEHHOCTh  JIMYHOCTH  YEJIOBEKA;
yBaKarolMi COOCTBEHHYI0 M 4YYXKyH YHUKAJIbHOCTb B PAa3IMYHBIX
CUTYaIlUsX, BO BceX (popMax M BUAAX JAEATEIHHOCTH.

JP 7

[IposiBnsromniA M IEMOHCTPUPYIOIIMM yBaXXEHUE K IPEICTABUTEISM
Pa3IMYHbIX 3THOKYJIBTYPHBIX, COLUAIBHBIX, KOHPECCHOHAIBHBIX U HHBIX
rpymir. ConprYacTHBIN K COXPAaHEHMIO, TPEYMHOKEHUIO U TPAHCIISIUU
KyJbTYpPHBIX  TpPaAMIMii W  IEHHOCTEM  MHOTOHAaIlMOHAJIBHOTO
POCCHICKOr0 TOCy1apcTBa

JIP 8

CoOnromaronii. ¥ MpoNaraHAMPYIOLUMA IpaBWiIa 370pOBOTO U
O6e3omacHoro o0Opa3a JKW3HHM, CIIOpPTa; MpeayNpexAaomuil 110
MIPEOJI0JICBAIOIINN 3aBUCUMOCTH OT aJIKOTOJIsA, Tabaka, IMCUXOAKTUBHBIX

JP9




BEUIECTB, a3apTHbIX WUrp MU T.0. CoXpaHSIOMMNA ICHUXOJOTUYECKYIO
YCTOMYHUBOCTb B CUTYaTHBHO CJIOKHBIX UJIM CTPEMUTEIILHO MEHSIOLIUXCS
CUTyalUsAX

3a00TAIUNCS O 3alUTe OKPYKAIOIICH Cpellbl, COOCTBEHHONW W YY>KOH

" JIP 10
0€30IacCHOCTH, B TOM YHCJIe IU(PPOBOI
[IposiBrsitomnii yBaXe€HHE K ICTETUYCCKUM LIEHHOCTSM, OO0JIaTaronIuii JIP 11
OCHOBAaMH 3CTETHYECKOU KYJIbTYPBI
[IpunuMaronuii ceMeiHble 1IEHHOCTH, TOTOBBIM K CO3/IaHUI0 CEMbHU U
BOCIIUTAHUIO JETEH; TEMOHCTPUPYIOUIUN HENPUATHE HACHIIUS B CEMbE, P 12

yxoga OT pOI[I’ITCJIBCKOfI OTBCTCTBCHHOCTH, OTKa3a OT OTHOIIIEHUN CO
CBOMMHU JC€THbMHU U UX (1)I/IHaHCOBOI‘O COJACPpIKaHUA

JIMYHOCTHBIE peE3yJbTaThl

peajiu3auuy NporpaMMsbl BoOCIMTaHus, onpenenennsie ['IIOY MO

«JIeKTPOCTAIBCKHI KOJIEIN)

PazBuBaromuii TBOPUYCCKHUC CHOCO6HOCTI/I, CIIOCOOHKIH KpC€aTUuBHO
MBICJIMTB.

JIP 19

CriocoOHbII B TM(POBOH Cpefie MPOBOIUTE OLICHKY MH(GOpMAIUH, €€
JOCTOBEPHOCTH, CTPOUTH JIOTHUYECKHAE YMO3AKITFOUCHUST HA OCHOBAHHUH
nocrynaromie napopmamnum.

JIP 20

ConpuuacTHBIN K COXPAHEHHUIO, TPEYMHOKEHUIO U TPAHCIISILIUU
KyJBTYPHBIX TPAIULMNA U LIEHHOCTEH MHOTOHAIIMOHAIBHOTO
POCCHUICKOr0 rOCy1apcTBa.

JIP 27

Cobnroaronuii ¥ mpornaraHAuPYOIIUN paBuiia 3J0pOBOTO U
Oe3o0macHOro oopasa KU3HHU, CIIOPTA; MPeAYyNPEK AN THO0
MPE0I0JICBAIOIINN 3aBUCUMOCTH OT aJIKOT0JIs, Tabaka, MCUX0aKTUBHBIX
BEIIECTB, a3apTHBIX UI'P U T.1.

JIP 29

3aboTsAmiics o 3alIUTe OKpY>KaroIiel cpeibl, COOCTBEHHOHN U 4y OH
0€3011acHOCTH, B TOM 4yHciie HU(POBOIi.

JIP 30
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2. CTPYKTYPA Y COAEPX KAHUE OBIIEOBPA3OBATEJbHOM TUCIATLIANHBI

"XUMUSA»
2.1. O0beM AUCHUILVINHBI U BUJbI y4eOHOH padoThl

Buj yueOHoi1 padoThl O0bem B yacax
O0beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHUTITTHHBI 76
B T.Y.
OcHOBHOe coiep:KaHue 68
BT. 4.:
TEOpEeTUIEeCKOe 00ydeHne 34
MPAKTUYECKHUE 3aHITUS 24
71a00paTOPHBIE 3aHATHS 10
IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME 5
(conepixaHue MPUKJIATHOTO MOIYJIs1)
BT. U.:
Teoperuueckoe oOydeHue 2
NPAaKTUYECKHUE 3aHATHS 4
IIpomeskyTouHast aTTecTanus B popme
- 1 pepeHIIMPOBAHHOTO 3a4eTa 3a CYET BPEMEHU 2

OTBCACHHOI'O HA MPAKTUYCCKUC 3aHATUA.




2.2. TeMaTuyecKMii IJIAH U COJAEPKAHUE TUCUMUIIIMHBI.

HaumenoBaHue ConepixaHue y4ueOHOro Marepuasa (0CHOBHOEe U MPodecCHOHATbHO-OPHUEHTHPOBAHHOE), OBLeM 93C0B dopmupyemMbie
pa3/1eJioB U TeM JIadopaTopHbIe U MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOTYJIb KOMIETEeHI[HH
1 2 3 4

OcHoBHoOeE conepxxaHue 70
Pa3nen 1. OcHOBBI CTPOEHUSI BellleCTBA 8
Tema 1.1. OcHOBHOe coiep:kaHue 6 OK 01
Crpoenue atoMoB | TeopeTuueckoe ooyuenune 4
XAMAHCCKAX CoBpeMeHHass MOJeIb CTpocHHs aroma. CHUMBOJMYECKHH SI3BIK XUMHH. XUMHYECKAN 3JIEMEHT. JIP1-12; JIP
SJICMCHTOB 1 DnekTpoHHas KOH(pHrypauus aroma. Knaccupukanus XUMHYECKHX DJIEMEHTOB (s-, P-, d-31€MeHTBI). 19,JIP 20,
Iprpozia BanenTtHele  anekTpoHbl.  BaneHTHOCTh.  DIEKTpOHHAs ~ NPUPOAA  XUMHUYECKOW  CBSA3H. 4
XHMHYECKOH DIIEKTPOOTPUIIATENBHOCTE. BHIbl XUMHUYECKON CBA3M (KOBAJ€HTHAs, WOHHAS, METaJUIMYECKas, JIP 27
CBA3M BOJIOPOJIHAs) U CIIOCOOBI €€ 00pPa30BaHWSI

IMpakTnyeckue 3aHATHSA 2

Pemienune 3amaHvii Ha WCHOJB30BAHUE XUMHYECKOM CHUMBOJMKM M HAa3BAHUN COCIUHEHUH IO

HOMEHKJIAType MEKIYHAPOTHOTO COI03a TEOPETUUECKOM U MPHUKIIATHON XUMUU U TPUBHAIIbHBIX HA3BAHHM

JUTSL COCTABIICHUSI XUMUYIECKUX (OPMYII JIBYXaTOMHBIX COSAMHCHHN (OKCHIIOB, CYJIb()HIOB, THAPHIOB H

T.I.) U APYTUX HEOPTAaHUYECKUX COCTUHEHUN OTAENbHBIX KJIaCCOB. 2

[IpakTHveckue 3a1aHus Ha YCTAHOBIICHUE CBSI3U MEXKy CTPOSHHEM aTOMOB XHMHUYECKUX JJIEMEHTOB H

MEePUOJNYECKHUM HW3MEHEHHEM CBOMCTB XMMHUYECKHX JJIEMEHTOB M UX COCAMHEHHH B COOTBETCTBUU C

nojoxeHueM lleprnoandyeckoi CUCTEMBI.
Tema 1.2. OcHoBHoOe coaep:kaHue 2 OK 01
Ilepuonuueckuii | TeopeTudeckoe odyueHue 2 OK 02
3aKOH M Ta0IuIa JIP1-12; JIP
J.. MenneneeBa |Ilepuonnueckas cuctema xumudeckux 3neMeHToB .M. MenneneeBa. ®u3ndeckuii CMbICI 19. JIP 20

[Tepuoanueckoro 3akona JI.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX ’ ’

3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIISCTB B COOTBETCTBUU C IOJIOKCHHEM 5 JIP 27

XUMUYECKOro 3emeHTa B [lepronnueckoii cucreMe. MupoBo33peHUYECKOE U HAyUYHOE 3HaYEHUE
[Tepuonuueckoro 3akona [I.1. Menaeneesa. [Iporno3ssr [I.1. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX IJIEMEHTOB.
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Pemenue nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJaHUI HA XapaKTePU3AIUI0 XUMUYECKHUX
IIEMEHTOB « MeTalTn4ecKie / HeMETAUTHIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBHU C MX AJICKTPOHHBIM CTPOCHHEM M MOJIOKEHHEM B TICPUOIUICCKON CUCTEME
xuMudeckux asemenToB .M. MeneneeBa»

Pa3jnen 2. XuMuueckue peakuuu 14
Tema 2.1. Tunel OcHoOBHOe coiep:kaHue 8 OK 01
XUMHYECKHUX Teoperudeckoe o0yueHue 6 JIP1-12; JIP
peakuuiu Krnaccudukanus u THIIBI XUMAYECKUX PEAKIIUH C y4acTHEeM HeOpraHW4YecKuX BemecTB. CocTaBieHue 19, JIP 20,

YpaBHEHUI peakuii COeAMHEHUS, PA3JIOKEHHUSI, 3aMEIIIeHUS, 0OMEHa, B T.4. PEaKI1il ropeHus,

OKUCJICHUS-BOCCTAHOBJICHHUSI.

VYpaBHeHHsI OKUCIIeHHsI-BOccTaHOBNIEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTENb. 6

CocraBJieHHEe U YpaBHUBAHUE OKHCIUTEIIBHO-BOCCTAHOBUTEIILHBIX PEAKITI METOIOM JISKTPOHHOTO

6ananca. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMU B IPUPO/IE, POU3BOICTBEHHBIX IIPOIECCax U

KU3HEICATCIILHOCTH OPTaHN3MOB

IlpakTH4YecKkue 3aHATUSA 2

KonunuectBenHbie oTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XMMHU U PaCUeThl IO

YPaBHCHHUSIM XMMHYECKUX peaknuid. Moilb Kak €JIMHHIIA KOJMYeCTBa BemecTBa. MolsipHas Macca.

3aKOHBI COXpaHEHUS! MacChl M SHEpruu. 3akoH ABoraapo. MoispHblii 00beM razoB. OTHOCHUTENbHAS 2

IUIOTHOCTH Ta30B. Pacdersl 1o ypaBHEHHSIM XHUMHUYECKUX PEAKIMHA C WCIIOJIb30BAHHEM MAacCChl, 00beMa

(HOpMaJlbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaepxaHue 6 OK 01
DneKTponuTHYecKa | TeopeTHuecKoe 0fydeHne 2 OK 04
L IACCOLHAIMA M | Teopys »1eKTPOIUTHYECKOM aucconuanyu. MOHBI. DIEKTPOIUTEI, HEXIEKTPOIUTEL. Peakiuu HOHHOTO JIP1-12; JIP
MOHHBII 0OMeH oomena. CocTaBieHHE peaklMii MOHHOTO OOMEHAa IyTeM COCTAaBICHHS HX TOJNHBIX M COKpAIIEHHBIX 2 19, JIP 20,

WOHHBIX YpaBHeHHI. KHCI0THO-OCHOBHBIE peakiiy. 3aJaHusl Ha COCTABJICHUE HOHHBIX PEaKIUi

JlabopaTopHble 3aHATHUS 2

“Tunpl XUMUUYECKUX PEAKIINA™.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOIIMXCsl BEIECTB) U MPU3HAKOB 2

XUMHYECKUX peaknuii. [IpoBeneHmne peakinit HOHHOTO OOMeHa, ONPEIEIeHNEe CPEIbl BOAHBIX
pacTBOPOB. 3aJaHusl HA COCTABJICHHE HOHHBIX PEaKITUil
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KonTpoabnas

paGora 1 CtpoeHue BelecTBa M XMMUYECKUE PEaKIINH 2
Pa3znen 3. KunHeTnyeckue u TepMOJAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHUX PeaKkiuii 6
Tema 3.1 OcHOBHOe coiep:kaHue 4 OK 01
Cxopoctp Teopernueckoe o0yuenune 4 OK 02
XUMHUYECKUX MK 1.3
PpeaKIyi. MK 2.3
XuMHUYIeCKoe CKOpOCTh peaKluu, ¢ 3aBHCUMOCTh OT Pa3IMuYHBbIX (DAKTOPOB: MPHPOJBI PEardpyOUIMX BELICCTB, [IK 2.5
paBHOBecHe KOHLIEHTPALMN pPEarupyonux BEIIECTB, TEMIEepaTypbl M IUIOMAAM DPEaKIMOHHOW ITOBEPXHOCTH.
TerutoBbie 3PPEKTH XUMUYECKUX Peakiuid. DK30- U YJHIOTCPMHUYCCKHE, PEAKIIUH. 4
OOpaTuMoCTh peakiuii. XMMU4YeCKOe PAaBHOBECUE M €T'0 CMELICHHUE 1101 ICHCTBHEM Pa3IHYHbIX (PaKTOPOB JIP1-12; JIP
(KOHIICHTpAIMs PEareHTOB WJIM TPOJYKTOB pEaKLWH, [aBlICHHE, TEMIIepaTrypa) s CO3JaHus 19, JIP 20,
ONITHMAJIBHBIX YCIOBUH NPOTEKAaHU XUMHUECKHX MporieccoB. [Ipunmumn Jle [llaTense
[IpakTuyeckue 3aHATHA 2 OK 01
PenieHne MPakTHKO-OPUEHTHPOBAHHBIX 3alaHMil Ha aHaiu3 (aKTOPOB, BIMAIONIMX HA H3MEHEHHUE OK 02
CKOPOCTH XMMHYECKOH PEaKIiH, B T.4. C IO3UIUI IKOJIOTHYECKHU 11eTIECO00Pa3HOTO MOBEACHUS B OBITY U JIP1-12; JIP
TPYIOBOH JESTENBHOCTH B IIEJISIX COXPAHCHHUS CBOETO 37I0POBbSI U OKPYIKAIOIICH IPUPOIHOM CPEJIBL. 5 19, JIP 20,
Pemenne mnpakTUKO-OPHEHTHPOBAHHBIX 3aaHWil Ha mnpuMeHeHue mnpuHuuna Jle-llatense s
HAXOX/ICHHUS HANpPABJICHUS CMEIICHHS PABHOBECHUS XHMHYECKOW pEaKIMU W aHaliu3 (PaKTOpOB,
BJIMSIONIMX HA CMEIEHNE XUMUYIECKOTO PAaBHOBECHSI
Pa3nen 4. PacTBOpBI 4
Tema 4.1. OcHoBHOE coaepxaHue 2 OK 01
Howustre 0 Teoperuueckoe oGy4yenue 2 OK 02
pacTeopax PacTBOopeHne Kak (U3MKO-XUMHYECKUH mporecc. PactBopbl. CrocoObl NMPHIOTOBIEHUS DPAacTBOPOB. OK 07
PactBopumocTs. MaccoBast 10J1sl pacTBOPEHHOTO BerecTBa. CMBICT MTOKa3aTelsl MPeaebHO JOYCTHMON K 1.3
KOHIIEHTPALIUH U €T0 UCIIOJIh30BaHUE B OI[CHKE IKOJIOTUYECKON 0€30MacHOCTH. 9 MK 2.3
[TpaBuia SKOJOTHYECKH IIEJIECO00PA3HOTO IMOBEACHUS B OBITY M TPYIOBOH JEATEIBHOCTH B IIEISAX MK 2.5

COXpPAaHCHHUSA CBOCTO 310POBBA U Opr)KaIOH_ICﬁ HpHpOI{HOﬁ CpCabl; OIMACHOCTH BO3ACHCTBHUS Ha >KUBBIE
OpraHru3MbI ONIPEACTICHHBIX BCUICCTB.

16




Pemrenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHU Ha PacTBOPHI, UCIIOJIb3yeMbIe B OBITOBOW H JIP1-12; JIP
IIPOU3BOJICTBEHHOU JCATEILHOCTH YEIIOBEKA 19, JIP 20,
Tema 4.2. OK 01
Hcenenosanue OcHoBHoOE coepKaHue 2 OK 02
CBOMCTB PacTBOpPOB
p P JlaGopaTopHble 3aHATHSA 2 OK 04
[IpuroTtoBneHue pacTBOPOB 3a/laHHON (MaccoBoil, %) KOHIIEHTpalHH (C MPAKTUKO-OPUEHTUPOBAHHBIMU JP1-12; JIP
BOIIPOCaMH) U OTIpeZieNIEHUE CPebl BOJHBIX PACTBOPOB. 2 19, JIP 20
Pemenue 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB
IlpakTH4YecKkue 3aHATUA 5
KonTtpoJsbHasi pabora 3a 1 cemecTp
2 ceMmecTp
Pasnean 5. CTpoeHue 1 CBOIICTBA HEOPrAaHMYECKUX BelleCTB 12
Tema 5.1. OcHoBHoOE coaepxaHue 4 OK 01
Knaccudukanus, | Teoperuueckoe o0ydenue 2 OK 02
HOMEHKIIATypa . |T[peamer HeopraHnueckoi xumuu. Knaccudukanus Heopranndeckux BeuecTs. [IpocTbie U ca0xKHbIE
CTpO€Hue BeniecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BELIECTB (OKCHbI, THAPOKCHIbI, KUCIOTHI, COJIM). B3aumMocBs3b JIP1-12; JIP
HEOPraHMYECKUX  |HEOpraHMYECKUX BEIIECTB. ATperaTHbie COCTOSHUS BemecTBa. Kpucrammmaeckue u aMmoppHbIe 19, JIP 20
BEIIECTB BellecTBa. TUIBI KPUCTANTUYECKUX PEIIETOK (aTOMHasl, MOJICKYJISIpHAS, MOHHAS, METAJIJTNYecKasi).
3aBUCHMOCTD (DU3HYECKHX CBOMCTB BEIECTBA OT THIA KPUCTAUIMYECKON PENIETKH. 3aBUCUMOCTE ) JIP 27; JIP 30

XMMHUYECKON aKTUBHOCTH BEUIECTB OT BU/1a XMMHUYECKOM CBSI3H U THIA KPUCTAJNINYECKON PEILIETKH.
[IprunHbI MHOrOOOpa3usi BEIIECTB.

Homenknarypa HeopraHM4eCcKMX BEILECTB: Ha3BaHHUE BEILECTBA UCXO/s U3 UX XUMHUYECKOU (OpMYIIbI
WM COCTaBJIEHWE XUMHUYECKON (POPMYJIIbI HCXOS U3 Ha3BaHUS BEIIECTBA MO MEXKIYHAPOTHOM
(MIOITAK) nnu TpuBHaJIbHON HOMEHKJIATYpeE.

IIpakTHYecKHe 3aHATHA
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Pemenne mpakTUyecKuX 3aaHUN MO KIacCH(PUKAIMU, HOMEHKIAType M XHUMHYECKUM (opMmyrnam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJaccoB (yrapHblii ra3, YIJIEKHCIBIM Ta3, aMMHaK, ramieHas
U3BECTh, HETaIlleHas! N3BECTh, MTUTHEBAS COA U IPYTHX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMHYECKHUX
BEILIECTB, ONPEAEIATh MPUHAUICKHOCTD K KJIacCy.

HcTounnku xumMudeckoi nHpopMaIuu (CpeicTB MacCoBOM MHpopMaIuu, ceth HTepHET U IpyTHe).
[Touck nHpopMauu 1Mo Ha3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM GopMyJiam.

Tema 5.2. ®usuko-| OcHOBHOe cofepKaHue OK 01
XMMHYECKHE Teopernuyeckoe o0yuenune OK 02
CBOJCTBA Meramipl. O0mue Guznyeckne U XUMHUYECKHE CBOMCTBa MeTaimioB. CriocoObl TOJIyYeHHs. 3HAYEHUE
HEOPraHWYECKUX |METAJUIOB M HEMETAUIOB B IIPUPOJAE U IKU3ZHEAEATEIBHOCTU 4YeJIOBeKa M opraHusmMoB. Kopposus JIP1-12; JIP
BELIECTB METAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIIJIOB OT KOPPO3UHU 19, JIP 20

Hemeramner. OOmme ¢usnyeckne M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THIIUYHBIE CBOWCTBA

HemetaiioB [V— VII rpynn. Knaccudukarus 1 HoMeHKIaTypa COeMHEHH HeMeTaoB. KpyroBopoTsl JIP 27; JIP 30

OMOTEHHBIX IIEMEHTOB B TIPUPOJIC

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEIECTB (OKCUIOB, THPOKCUIOB, KUCIIOT,

coneil u Ap.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COCTUHEHHI,

BBICIIMX OKCHJIOB U THAPOKCHJIOB

IIpakTHYeckue 3aHATHSA

CocraBiieHnEe ypaBHEHMH XMMHUYECKUX DPEAKIHUM C ydyacTHEM IPOCThIX U CIIOKHBIX HEOPraHUYECKUX

BEIIECTB: META/NIOB M HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMM U aM(QOTEpHBIX THAPOKCUIOB; HEOPraHWYECKUX COJei,

XapaKTEepU3yIOLINX UX CBOMCTBA.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUN Ha CBOMCTBA, COCTAB, NOJIYYEHUE H

0e30macHOe HCIOJIb30BaHUE BaKHEHIIMX HEOPraHWYECKHX BEIIECTB B OBITY M NPaKTUYECKOMH

JESATEIbHOCTH YEJIOBEKA
Tema 5.3. OcHoOBHOe coep:kaHue OK 01
Wnentndukanus | JlaGopaTopHble 3aHATUS OK 02
HEOPraHUYCCKUX | «MmenTr(uKAIMA HEOPTAHMIECKUX BELIECTBY. OK 04
BCIICCTB PemreHne »KCIEpUMEHTANBHBIX 3a4ad 110 XUMUYECKMM CBOMCTBAM META/NIOB U HEMETAJUIOB, IIO IIK 1.3

PpaCIo3HaBaHUIO U TOJTYYCHUTIO CO€J1PIH€HPII>1 MCETAIJIOB 1 HEMCTAJIJIOB.
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WNnenTudukanuss HEOPraHMYECKHUX BELIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMHUYECKHX CBOMCTB,
XapaKTepHBIX KAa4eCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cyibpaT-, KapOoHAT- U XJIOPU-
AaHMOHBI, HA KATUOH aMMOHMSI

KoHnTpoibHasn
padora 2

CBoiicTBa HEOPraHUYECKUX BEIIECTB

IIK 2.3
IIK 2.5

JIP1-12; JIP
19, JIP 20

JIP 27; JIP 30
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Pa3pea 6.

CTtpoeHue 1 CBOMCTBA OPraHUYEeCKHUX BellECTB

22

Tema 6.1.
Knaccudukanus,
CTPOCHUE U
HOMEHKJIaTypa
OpPTaHMYECKHUX
BEIIICCTB

OcHOBHOe coiep:KaHue

TeopeaneCRoe oﬁyqe}me

[losiBiieHHE U pa3BUTHE OPTAaHMYECKOW XUMUHU Kak Hayku. [Ipenmer oprannyeckon xumun. Mecto u
3HAYEHUE OPraHNYECKOW XMMHH B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHYECKOE CTPOEHUE KAaK IOPSJAOK COCJUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH.
OCHOBHBIE ITOJIOKEHHUS TEOPUM XMMHUYECKOTO CTPOEHUS OpraHudeckux coenuHeHuii A.M. byrtieposa.
VYriepoaHblid CKENEeT OPraHUYeCKOM MOJIEKYJIbl. 3aBHCHUMOCTbh CBOMCTB BEIIECTB OT XUMHUYECKOIO
CTpOECHMS MOJIEKYJI. MI30Mepus u u3omMepsl.

[lonsatne o ¢ysxnuoHansHoW rpynmne. Panukan. IlpuHnunsl  kimaccudukanuu — OpraHMYECKHX
coequHeHn. MexlyHapoiHas HOMEHKJIaTypa U IIPUHILIAIIBI HOMEHKIATYPbl OPraHU4EeCKUX COCUHEHHM.
[TonsaTne 00 a30TCOAEPIKAIMX COSAMHEHUSIX, OMOTOTMYECKH aKTHBHBIX BEIIECTBAX (YIJIEBOAX, KHUPaX,
OesKax u Jip.), BBICOKOMOJIEKYJISIPHBIX COSIMHEHHSIX (MOHOMED, IOJIUMED, CTPYKTYPHOE 3BEHO)

HpaRanecmle 3aHATHUSA

Homenkiiarypa opraHuyeckux COEIMHEHHHM OTACNBbHBIX KJIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIC W
apoMaTHYeCKHUEe YTJIEBOJOPO/bI, CIUPTHI, (DEHOIIbI, aJbJIErH/bl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBiieHHE TIOJNHBIX W COKPAMICHHBIX CTPYKTYPHBIX (DOPMYJI OPraHMYECKHX BEIIECTB OTICIIBHBIX
KJIACCOB, HCIIONIb3YsS WX Ha3BaHUS IO CHUCTEMAaTHYECKOW U TPUBHUAJIBHOW HOMEHKIAType (ITHIIEH,
aneTuieH, rMIepuH, (eHon, (GopmanbAerul, YKCyCHas KHUCIOTa, TIULUH). PacdeTsl mpocreniei
(hOopMyJIBI OPraHUYeCcKO MOJIEKYJIbI, HICXOJsI U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

JIP1-12; JIP
19, JIP 20

JIP 27

Tema 6.2.
CsolicTBa
OpPTaHHYECKUX
COeIMHEHNH

OcHoBHOE coacpkanue

12

Teopernueckoe o0yuenune

OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEAMHEHUH OTIENBbHBIX KIaccoB (0COOEHHOCTH
KJIacCU(UKALIMM U HOMEHKJIATypbl BHYTPHU KJIacca; TOMOJIOTUYECKUH psi U 001as popmyJiia; H30Mepus;
¢u3nyeckrue CBONCTBA; XUMHUECKUE CBOICTBA; CLIOCOOBI MOTYUYEHHUS):

— MpenenbHbIE YIIIEBOAOPOb! (aIKaHbl M IUKJIOAJIKaHbl). ['opeHHne MeTaHa KakK OJMH W3 OCHOBHBIX
MCTOYHMKOB TEIUIAa B IPOMBIIIICHHOCTH U ObITY. CBOHCTBA MPUPOAHBIX YIIIEBOJA0POIOB, HAXOXKIECHUE B
MIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HenpeeIbHbIE (AJIKeHBI, AIKWHBI U aJIKaJJUeHbl) U apOMaTHYeCKUe YTIeBoJopobl. ['opeHue aneruiena
KaK MCTOYHMK BBICOKOTEMIIEPATYPHOIrO IUIAMEHHM JUIsl CBAPKH U PE3KU METAJLIOB

OK 01
OK 02
OK 04
IIK 1.3

JIP1-12; JIP
19, JIP 20

JIP 27
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— KUCTIOPOACOIEPKAIINE COSTUHEHUS (CTUPTHI U (DEHOIIBI, KAPOOHOBBIE KUCIOTHI M 3(DUPHI, aTbICTH bl U
KETOHBI, JKUPBI, YriaeBoabl). [IpakTHdeckoe MNPUMEHEHHWE OSTUJICHTJIMKOIS, TJIHIEpPHHA, (eHOoa.
[Ipumenenue Qopmanpaeruaa, aneraibAeryuaa, YKCYCHOM KHUCIOThl. MpUla Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MoOoIIMe CBOWCTBA MbLIa

— a30TcoeprKaIIe COSAMHEHUS (AaMHHBI 1 aMHUHOKHUCIIOTHI, O€TIKHM ). BRICOKOMOIIEKYIIpHBIE COCTUHEHHUS
(cuHTeTMyeckue U OMOJIOTUYECKU-AaKTUBHBIE). MoHOMEp, MOJIUMeEp, CTPYKTypHOE  3BEHO.
[TonnMepu3zanus 3TUIIEHa KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS.

['eHeTHYecKas CBsI3b MEXKY KJI1acCaMH OPraHUYECKUX COCIMHEHUN

HpaRTn'{ecmle 3aHATHUHSA

CBoiicTBa OpraHMYECKMX COEAMHEHUIN OTAEIbHBIX KIJIACCOB (TPUBHAIbHAS M MEXIyHapoaHas
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOMYUYEHMs): NpeebHble (aIKaHbl U LUKIOAIKaHbI),
HenpeJenbHble (aJIKEHbI, aJKUHBI U aJIKaJIuE€Hbl) 1 apOMAaTUYECKUE YIJIEBOJOPO/Ibl, CHUPTHI U (DEHOJIBI,
KapOOHOBBIE KUCIIOTHI U 3(UPBI, alIbACTH/IbI U KETOHBI, AMUHBI 1 aMUHOKHCIIOTBI, BHICOKOMOJIEKYJISIPHBIE
COE€IUHEHMS. 3aJlaHNs Ha COCTaBJICHHE YPABHEHMM XMMHYECKHMX PEAKIMHA C yYaCTHEM OPraHUYECKUX
BELIECTB HA OCHOBAHNUHU UX COCTAaBA U CTPOCHUS

CocraBneHue cxeM peakiuii (B TOM 4YHCIE 1O MPEATOKEHHBIM IeMOYKaM MpeBpalleHuit),
XapaKTEPHU3YIOMUX XUMUYECKUE CBOMCTBA OPraHUYECKUX COCTMHEHHH OTACIIBHBIX KJIAaCCOB, CITIOCOOBI X
MOJIyYeHUsST M Ha3BaHWE OPraHUYECKHX COEAMHEHHUU 10 TPUBHAIBHON WIM MEXIyHAPOIHOM
CUCTEMAaTUYECKON HOMEHKJIAType.
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETMYECKMX 3aJaHUM HAa CBOWCTBA OPraHUYECKHUX
COCJIMHEHHH OTJEIbHBIX KJIACCOB

JlabopaTopHoe 3aHsiTHE

“IIpeBpalieHust OpraHN4eCKUX BELUIECTB IIPU HATPEBaHUU '
[Tonyuenue sTuneHa U U3y4eHUe ero CBOMCTB. MoaennpoBaHrue MOJIEKY U XUMAUYECKUX MPEBPAILEHUN
Ha IIPUMEpE dTaHa, STUIICHA, alleTUIIEHA U JP.

Tema 6.3.
Wnentuduxanus

OcHoBHOE coacpkanue

TeopeTuquKoe oﬁyqeﬂue

OK 01
OK 02

21




OPTraHUYECKHUX buooprannueckue coenunenus. llpumenenue u Ouonoruyeckas poib YriieBoAoB. OkucieHue OK 04
BELIECTB, UX yIJIEBOJOB — HWCTOYHUK DBHEPIMHM SKUBBIX OpraHu3moB. OOjgacTM NpPHUMEHEHUS aMHUHOKHUCIIOT. K 1.3
3HAYEHHUE U [IpeBparenus 6enkoB nuuy B opranusmMe. buonornueckue pynkunu 6enkos. buonornyeckue GyHKImu MK 2.3
IPUMEHEHUE B KHUPOB. K 2.5
OBITOBOI U Posb oprannyeckoil XuMuu B pelieHUH MpooIieM MUILEeBOi 6€30MacHOCTH MEIULIUHBI, CO3/IaHUU HOBBIX
IIPOM3BOJICTBEHHOM | MaT€pHaJIOB, HOBBIX HCTOYHUKOB YHEPIUH (AIbTEPHATUBHBIE UICTOYHUKU
JIeATEITbHOCTH Pounb oprannueckoil XuMuu B pelieHud Mpo0IeM SHepreTHUecKoil 6€30MacHOCTH, B PA3BUTUU SHEPTHUN). JIP1-12; JIP
YeJloBeKa OnacHOCTh BO3AECHUCTBHUS HAa JKUBbIE OpPraHU3Mbl OpPraHMYECKHUX BEILECTB OTIEJIBHBIX KJIAcCOB 19, JIP 20
(yrieBomopo/pl, CHOUPTHI, (HEHOJIBI, XJIOPOPTraHMYECKHE MPOU3BOJIHBIC, ANbJICTUIBI U Jp.), CMBICI P 27. JIP 29
II0Ka3aTelIsl IPEIEIbHO JONYCTUMONM KOHIICHTPALUH ’
JlabopaTopHble 3aHATHSA
“UnenTrdUKanus OpraHndecKUX COCTMHEHUH OTACIBHBIX KJIACCOB”™
WNnentudukanus opraHMueCcKUX COEIMHEHUHN OT/IEIbHBIX KJIACCOB (Ha MpUMEpPE allbJerUI0B, Kpaxmasia,
YKCYCHOM KUCIIOTBI, OEIIKOB U T.I1.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB M XapaKTEPHBIX
KaueCTBEHHBIX peaknuil. JleHarypanus Oenka mpu HarpeBaHuu. l[BeTHble peaknuu OEIKOB.
Bo3HUKHOBEHME aHATUTUYECKOTO CUTHAJIA C TOYKU 3PEHUS XMUMHUYECKUX IPOLIECCOB IPHU MPOTEKAHUU
KayeCTBEHHOW PeaKInH, MO3BOJISIONICH MACHTH(GHUIIMPOBATH NPEI0KECHHBIE OPTaHUYECKHE BEIECTBA
Konrpoasnas CrpykTypa 1 CBOWCTBA OPraHMUYECKUX BEILIECTB
padora 3
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHNe MPUKJIATHOTO MOLYJIs1)
Paznen 7. Xumusi B ObITY U MPOU3BOACTBEHHOI IeATEILHOCTH YeI0BEeKA OK 01
Xumusi B OBITY U (OcHOBHOE colep:KaHue OK 02
TIpOM3BOACTECHHON Teopernueckoe o0yuenune OK 04
NEeATEILHOCTH - — > OK 07
HeNOBEKa Hosgeiimuye 1ocTrykeHus: XMUMUYECKON HAyKU U XUMHYECKON T€XHOJIOruH. Poib Xxumun B obecrieyeHuu
HKOJIOTHYECKOM, SHEPreTHUECKOM U MuIeBoil 0e30macHoOCTH, pa3BUTUN MeauIMHbL. [IpaBuina noucka u IK' 1.3
aHaJ3a XUMHYECKOM HMH(OpMalMM U3 pa3iIMYHBIX HCTOYHUKOB (HaydyHas M ydeOHO-Hay4Has IK 2.3
JUTEpaTypa, cpesicTBa MaccoBoi nHpopmaru, cetb HTEpHET) I1IK 2.5

IIpakTHYecKkue 3aHATHS
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[Tonck W aHanM3 KEWCOB O MPUMEHEHUW XMMHYECKUX BEIIECTB M TEXHOJOTHH C ydeToM OymyIiei
npodeccuoHabHOM ~ EATEeIbHOCTH [0  TeMaM: BaKHEMIMe  CTPOUTENbHBIE  MaTepualbl,
KOHCTPYKLUHMOHHBIE MaTepHallbl, KpackH, CTEKJIO, KEepaMHKa, MaTepuaylbl JUIsl 3JIEKTPOHUKH,
HAaHOMAaTepHUasbl, TEKCTUJIbHBIE BOJIOKHA, WCTOYHUKH DSHEPrUHM, OPraHUYECKHUE U MHUHEPAIbHbBIC
yA0OpeHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHUSL.

3amura: [IpencraBienue pe3yabTaTOB PENICHUs KeWCOB B (hopMe MUHU-IOKIIA/Ia C TIPe3CHTalueH

JIP1-12; JIP
19, JIP 20

JIP 27, JIP 29

IIpakTHyeckoe 3aHATHE - IPOMEKYTOUHASI ATTECTAIUS 110 JUCUMILIMHE B (hopMe 3a4eTa

Bcero

78
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3. YCJIOBUSI PEAJIU3ALIMU IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JTUCHUIINHBI

3.1. TpeGoBaHNsi K MUHUMAJILHOMY MATEPUAIBbHO-TEXHUYECKOMY 00ecreYeHHI0
Jns peanuzanuu IporpaMmbl AUCHMILTUHBL AOJDKHBI OBITH MPEIyCMOTPEHBI CIEAYIOIIUE
CHeIHalIbHbIC IOMEIICHUS: YUeOHbI KaOMHET XUMUHU.

OGopynoBanue yueOHOro kabuHeTa (HArJIsAHbIE MOCOOMsI): HAOOPHI MAPOCTEPIKHEBHIX
MoJieJIel MOJIEKYJ, MOJENN KPUCTAIIMYECKUX PEUIeTOK, KOJUICKIIMU MPOCTBIX M CIOXKHBIX
BEIIECTB, KOJUICKIMM MOJMMEPOB; KOJUICKIMS TOPHBIX TMOpPOJ M MHHEpaloB, Tabnuia
MenneneeBa, TabaMIa pPacTBOPHUMOCTH, P HANPSHKEHUH METAJUIOB, Y4eOHbIE (DUIBMBI,
¢ poBbIe 00pa3oBaTEIbHBIE PECYPCHI.

Texnuveckue cpeacrsa 00y4eHHsi: KOMIIBIOTEp C YCTPONCTBaMH BOCIPOU3BEIECHUS
3ByKa, TEJIEBHU30DP.

Oo0opynoBanue J1adoparopum M pado4YMx MecT Ja0OpPaTOPUM: MEH3YPKH, MMHUIIETKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JTyTbl, TPEIMETHbIE U TOKPOBHBIE CTEKJIA, MJIAHIIETHI
JUISL KamelbHBIX peakiuii, (GuibTpoBaibHas Oymara, MPOMBIBATIKU, CTEKISIHHBIC MPOOUPKH,
pE3MHOBBIEC MPOOKH, HAOOP PEAKTUBOB, CTEKIISIHHBIE MANOYKH, IITATUBHI I MPOOUPOK; MEPHBIE
UUJTUHIPHI, BODOHKU CTEKJISIHHBIE, BOPOHKHU JCIUTEIbHbIE [IMJIMHIPUIECKUE, CTYIIKA C IECTUKOM,
dapdopoBbie YalIKH, MUHIETHI, (GUIBTPHI OyMaKHBIC, BaTa, YaCOBBIC CTEKJA, Ja0OpaTOPHEIC
IITATUBBI, CHUPTOBBIC TOPEIKH, CIIHYKH, TPUOOP JUIsl TOJNYYCHHUs Ta30B, JEpiKaTelnd s
NpOOUPOK, CKISIHKU [JIsl XPAaHEHHs] PEaKTHUBOB, pPa3laTOYHBIC JIOTKU, XMMHYECKHUE CTaKaHbI,
[IMAaTeNIN; MUHIEThI, TUTeIbHbIE UIUIMIBI; MEPHbIE MPOOUPKU M MEpPHbIE KOJOBI, CTEKJISHHBIC
MATOYKH; KOHUYECKHE KOJIOBI JIJIsl TATPOBAHUS, MHAUKATOPHBIE MOJIOCKU i onpenenenus pH u
CTaHJapTHas WHIMKATOpHAs IIKajla; YHUBEPCAIbHBIM WHAMKATOP; MHUIETKHU, OIOpPETKU At
TUTPOBAHUS, JIAOOpATOPHBIE BECHI, U Jp. TaOopaTOpHOE 000pYyA0BaHUE.

C nenbio noBseieHUus dOPEKTUBHOCTH 00PA30BATEIHHOTO MPOIECCa B XOJ€ OCBOEHUS
paboueil mporpammbl y4eOHON AMCHMIIIMHBI MPUMEHSIOTCS AJIEKTPOHHO-00pa30BaTE/IbHbBIE
pecypcenl (30P), B Bune cereBsix DOP, DOP Ha noKanbHBIX HOCUTENSIX, OHJIAH-KypcoB, DY MK
U T.II.

3.2. UupopmannoHHoe obecnedeHne peajsn3aui NporpaMmMsbl

Jns peanuzanuu  mporpaMMbl  OMOIMOTEYHBIH (DOHI WMEeT TMeYaTHble U JJIEKTPOHHBIC
oOpasoBarenbHble W WH()OPMAIMOHHBIE PECYPCHI, PEKOMEHIOBAHHBIC JISI HWCIIOJIB30BAaHUSA B
00pa3oBaTeIbHOM IpoIiecce.

NudopmannonHoe obecneyeHue peaau3anuy NporpaMmsl
[lepeueHr pekoMeHAyeMbIX Y4yeOHBIX W3JaHul, VIHTepHET-pecypcoB, IOMOIHUTEIHHON
JUTEPATYpPBI:

OCHOBHBIE HCTOYHUKHU:
1. Xumus O.C. IN'abpuensa, U.I'. OctpoymoB M. O6pa3oBTENbHO- U31ATEIBCKUI IIEHTP
«Axkanemusi». 2023. (238 c1p)

JlonoIHUTeIbHbIe HCTOYHUKHU
1. Xumust: nns npodeccuit u cneruanbHocTe. Texanyeckoro npoduns O.C. Nabpuensn, U.T.
OctpoymoB M. O0pa3oBTEIbHO- U3AATEIBCKHII HEHTp «Akanemus». 2022. (268 ctp).



HNuTepHer - pecypcebl
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUS
OBIIIEOBPA3OBATEJbLHON JUCIATLINHBI

hemi. wallst. ru (O0pa3oBareNbHBIi CANT IS IKOJIBHUKOB « XUMHUSI»).
alhimikov. net (OGpa3oBaTeIbHBIN CAUT JIJIS IIKOJIBHUKOB).
chem. msu. su (QnexTpoHHas OMOIMOTEKA IO XUMUH).
enauki. ru (MHTEpHET-U3AaHUE I yunuTelel « ECTeCTBEHHBIC HAYKHY).
Iseptember. ru (MmeToanueckas razera «llepBoe ceHTIOPs»).
hvsh. ru (kypHan «XuMus B IIKOJIE).

hij. ru (xkypHan «XUMUS U KUZHBY).
chemistry-chemists. com (3JIeKTPOHHBIHN KypHAIT « XUMUKH U XUMHSD))

KOHTpOHL U OLCHKAa pe3yJibTaTOB 06y‘leHI/I${ OCYHICCTBJIACTCA IIPCIIOAABATCIICM B

MpoLecce MPOBEICHUS MPAKTUYECKUX 3aHATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAKKE
BBITMIOJTHEHHS 00y4JalOIIMMUCS HHIUBUAYaIbHBIX 33JJaHHH, TPOEKTOB, UCCIeA0BaHUN. Pe3ynbTaThl
0o0y4eHHUs OMpeNeNsoT, YTO 00yJaroIuecs MOJKHBI 3HATh, IOHUMATh U JIEMOHCTPUPOBATH IO
3aBEPILICHUY U3YyYCHHS] TUCIUILINHEIL.

st popMupoBaHUs, KOHTPOJIS U OLEHKH PE3YIbTaTOB OCBOCHUS YUEOHOW IUCIUILTIMHBI
MCIIOJIb3YETCS] CUCTEMA OLIEHOYHBIX MEPONPUATUH, IPEACTABIIAIONIAs COO0ON KOMITJIEKC Y4eOHBIX
MEPONPUITHI, COTJIACOBAHHBIX C pe3ylbTaTaMu OOyueHUs U CPOPMYJIUPOBAHHBIX C YYETOM

DI'OC COO (npeametHsbie pe3ynbratel o aucuuiuiae) 1 I'OC CIIO.

THNbI OLEHOYHbIX

XUMHUYECKHUX HJIEMEHTOB
Y IPUPOJA XUMUYECKOU
CBA3U

XUMHYECKHe HOopMyIIbl
COCIMHEHNH B
COOTBETCTBHUH CO
CTETNIEHbIO OKUCIIEHUS
XUMHYECKHUX
AIIEMEHTOB, UCXOS U3
BaJICHTHOCTH U
AIIEKTPOOTPHULIATEITHLHOC
TH

Ne | OK/TIK | Moayas/Pazaen/Tema | PesyabTat 00yueHust .
MeponpUuATHI
| | OcHoBHOE coep:kaHue
1 dopmyaHpoBaTh
Paznen 1. OcHoBbI PMyHP
0a30Bble NOHATHA U
CTPOEHHs BellecTBa
3aKOHbI XUMHHU
1.1 | OK 01 Crpoenue aToMOB CocraBiATh 1. Tect «CtpoeHue aTOMOB

XAMUYECKHX DJIEMSHTOB U
MIPUPOJIa XUMUYECKOMN
CBSI3I.

2. 3ajaun Ha COCTaBJICHUE
XUMHYECKHUX HOpMYyIT
JIBYXaTOMHBIX COEIMHEHUN
(okcu10B, CynbPUAOB,
THUAPUJIOB U T.I1.).

3. 3amagus Ha
HCHOJIb30BaHNEe XUMHUIECKOMN
CUMBOJIMKH 1 Ha3BaHUI
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OK/IIK

Monyas/Pa3znen/Tema

PesyabTaTr 00yyeHus

THunbl 0LIEHOYHBIX
Meponpus THIA

COEMHEHUH 11O
HOMEHKJIaType
MEXTyHapOJHOT'O COI03a
TEOPETUYECKON 1
NPUKIATHON XUMHUH U
TPUBUAIBHBIX HA3BAHUU IS
COCTaBJICHUS] XUMUYIECKUX
(hopMyJT TBYXaTOMHBIX
COeIMHEHUH (OKCHJIOB,
Cynb(hUI0B, THAPUIOB U T.I1.)
U IPYyTUX HEOPraHUYECKUX
COETMHEHUH OTAETBHBIX
KJIACCOB

1.2

OK 01
OK 02

Ilepuonuueckuii 3aKOH U
tabmuma J[.1.
Menneneena

XapakTepu3oBaTh
XUMHUYECKHE IIIEMEHTBI
B COOTBETCTBHH C UX
MOJIO’)KCHUEM B
MEPUOINYECKOMN
CUCTEME XMMHYECKUX
snemeHToB JI.1.
Meneneena

1. Tect «MeTanauueckue /
HeMeTaJlJInYeCKHUe CBOMCTBA,
3JIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XAMUYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
TIOJIOXKCHUEM B
NEPUOINYECKON CUCTEME
XUMHYECKHUX d1eMeHTOB JI. 1.
MenpaeneeBay.

2. IlpakTyeckue 3a1anus Ha
YCTaHOBJICHHUE CBSI3U MEX]TY
CTPOEHUEM ATOMOB
XUMHUYECKHUX DJIEMEHTOB U
NEePUOIUYECKUM U3MEHEHUEM
CBOICTB XMMHYCCKUX
9JIEMEHTOB U UX COCIUHCHUMN
B COOTBETCTBHHU C
MOJI0KECHUEM
[Iepnonnueckoii cucreme.

3. IIpaktuko-
OPUEHTHPOBAHHBIE
TEOPETUUECKHE 3aJaHusl Ha
XapaKTepU3aLNI0
XUMUYECKHUX JIEMCHTOB:
«Meramnyeckue /
HEMETaJNIMYSCKUE CBOMCTBA,
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OK/IIK

Monyas/Pa3znen/Tema

PesyabTaTr 00yyeHus

THunsl oLeHOYHBIX
Meponpus THIA

ANEKTPOOTPULIATENBHOCTD U
CPOJICTBO K JIEKTPOHY
XUMHUYECKHX JIEMEHTOB B
COOTBETCTBUE C UX
JIEKTPOHHBIM CTPOEHUEM U
II0JIO)KEHHUEM B
IIEpUONYECKON CUCTEME
XMMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa»

Pa3zgen 2. Xumnueckue
peakuuu

Xapakrepu3oBarhb
THNBI XMMHYECKHX
peaxkuuii

KontpoabHnas pa6ora
«CTpoeHue BelecTBa u
XHMHYeCKHe peaknun»

2.1

OK 01
OK 04

THIBI XUMAYECKAX
peakuuii

CoCTaBIATh peakIuu
COCIUHCHMUS,
pasiokeHus, OOMeHa,
3aMelICHHUS,
OKHCIIMTCIIBHO-
BOCCTAaHOBHUTEIIbHBIC
peakiuu

1. 3agaun Ha cocTaBIIEHHE
ypaBHEHUU peaKIuii:

— COCJIMHEHHS], 3aMEeIleHUS,
pas3ioxeHus, 0OMeHa;

— OKHCIIUTENIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIUI
C UCIOJIb30BAaHUEM METO/Ia
3JIEKTPOHHOTO OajaHca.

2. 3agauyn Ha pacyeT MacChl
BEIIeCTBA UJIN 00bEMa

ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
W1 00bEMY OJHOTO U3
YYaCTBYIOIINX B PEAKIIHH
BEIIECTB; PACUYETHI

Macchl (00bEMa, KOTH4ecTBa
BEILIECTBA) MPOTYKTOB
peaxiuu, eciiy OJTHO U3
BEIIECTB UMEET MPUMECH

2.2

DNEeKTpOTUTHYECKAS
NIUCCOLMAINS Y UOHHBII
o0MeH

CocCTaBsTh ypaBHEHHUSI
XUMUYECKUX PEaKITH
HOHHOI'0 OOMeHa C
y4acTHeM
HeOpFaHI/I'-IeCKI/IX
BEIIECTB

1. 3agaHus Ha COCTaBIICHUE
MOJIEKYJISIPHBIX M HOHHBIX
peaKkiuii C yyaCTHEM KHUCIIOT,
OCHOBaHUI U COJIEH,
YCTaHOBJICHUE U3MCHECHHS
KHCJIOTHOCTH CPEJIBI

2. JIJaboparopnas paboTa
"THIBI XUMHIYECKUX
peakuuit”
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THunbl 0LIEHOYHBIX

Ne | OK/TIK | Monyas/Pa3znen/Tema | Pe3yabrat 00y4enust .
MepOonpUATHI
3 Pazgen 3. XapakTepu3oBaTh
Kunernueckue u BJIMSIHHE PAa3JHYHBIX
TepMOANHAMHYECKHEe |(PAKTOPOB HA
3aKOHOMEPHOCTH paBHOBecHe U
NPOTEeKAHUS CKOpPOCTh
XHMHYECKHX PeaKluil |XMMHYEeCKHX peakuui
3 | OKO01 CkopocTh XMMHUYECKUX | XapakTepru30BaTh [IpakTHKO-OpUEHTUPOBAHHbIE
OK 02 |peakumii. XUMHUYECKOE |BIMSIHHE TEOPETUYECKUE 3ajaHusI Ha
I[IK 1.3 |paBHOBecue KOHLEHTPALHHU aHaym3 (GaxTopos,
IIK 2.3 pearupyromux BEUECTB |BIUAIOIINX HA U3MEHEHUE
[IK 2.5 U TeMIIepaTypsl Ha CKOPOCTH XUMHUYECKOU
CKOpPOCTh XUMHUYECKUX |peakiuu. [IpakTuko-
peakuui OpPUEHTHUPOBAHHbIE 3a/1aHUS
XapakTepHu30BaTh Ha IPUMEHEHHUEe IPUHLUIA
BiausiHUE u3MeHenust  Jle-1llarenbe ams
KOHLEHTpaluu HaXO0)K/IEHUs1 HalpaBJIEeHUS
BELIECTB, pEaKLuu CMEILIEHUS] PAaBHOBECHS
CpeJlbl ¥ TEMIIEPATYpPhl (XUMUYECKOHW peaKuu 1
Ha CMELlEHUE aHaJIn3 (paKToOpoB,
XUMHUYECKOTO BIIMSIOUINX HA CMELLEHUE
paBHOBECHS XMMHYECKOTO PABHOBECUS
4 HccaenoBaTth
Pasaen 4. Pactsophr HCTHHHBbIE PACTBOPbI
€ 32JaHHBIMU
XapaKTePUCTHKAMU
41 | OK01 |Ilonstue o pactBopax |Pazmuuath uctuneble |1. 3agaun Ha IPUTOTOBJIICHUE
OK 02 pacTBOPLI pacTBOPOB.
K 1.3 2. IlpakTuko-
K 2.3 OPUEHTHUPOBAHHBIC
IIK 2.5 pacyeTHBIE 3aJJaHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCTOJIb3yeMble B OBITOBOW U
MIPOU3BOICTBEHHOU
JESATEIbHOCTH YEJIOBEKA
4.2 | OKO01 [HccnenoBanue cBoiictB |MccnenoBats ¢pusuko- |JlaboparopHas pabota
OK 04 |pacTBOpOB XUMHUecKue cBoiictBa |“IIpuroroBnenue pactBOpoB”

HCTHUHHBIX PACTBOPOB
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OK/IIK

Monyas/Pa3znen/Tema

PesyabTaTr 00yyeHus

THunbl 0LIEHOYHBIX
Meponpus THIA

Pa3nen 5. CtpoeHue u
CBOMCTBA
HEOPraHHuYeCKuX
BelleCTB

HccaenoBarb
CTPOEHHUE M CBOMCTBA
HEOpraHH4ecKUuX
BellleCTB

Kontpoabsnas padora
«CBoiicTBa
HEOpPraHU4eCcKUX BellecTB»

5.1

OK 01

Knaccudukanms,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposats
HEOpraHUYeCKue
BEIIIECTBA B
COOTBETCTBUU C UX
CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXO/IS U3 UX
XUMHYECKON (GOPMYIIBI HITH
COCTaBJICHUE XUMUYECKOMN
(bopMyIIBI UCXOIS U3
Ha3BaHUs BEILIECTBA 10
MEXTyHapOIHOMN WK
TPUBHAIBHOU
HOMEHKJIaType».

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

3. I[IpakTrueckue 3aaHus 1o
KJIacCH(pUKaIUH,
HOMEHKJIAType U
XUMHYECKUM (popmynam
HEOPTraHUYECKHUX BEIECTB
pa3IUYHBIX KJIACCOB.

4. TlpakTHyeckue 3alanus Ha
ONpeAeICHUE XUMUYECKON
AKTHUBHOCTH BEIIECTB B
3aBHUCHMOCTH BUA
XUMHUYECKOM CBS3U U TUNA
KPUCTAJUTMYECKOMN peleTKu

5.2

OK 01
OK 02

DU3NKO-XUMHYECKHE
CBOMCTBA
HeOpFaHquCKHX
BEIIIECTB

YcranaBiauBaTh
3aBHCHUMOCTH (PU3UKO-
XUMHUYECKUX CBOMCTB
HEOPTaHUYECKHUX
BEIIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, &
TaK)Ke THUIIA
KPUCTAJUTMYECKOU
pelIeTKu

1. Tect «OcobeHHOCTH
XHUMHYECKHUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUH, aMQOTEPHBIX
TUJPOKCHJIOB U COJICI.

2. 3agaHusa Ha COCTaBJIEHUE
YpPaBHEHUH XUMHUYECKUX
peakiuii ¢ yyacTueM
HpOCTBIX N CIIOKXHBIX
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OK/IIK

Monyas/Pa3znen/Tema

PesyabTaTr 00yyeHus

THunsl oLeHOYHBIX
Meponpus THIA

HEOPraHUYeCKUX BEIECTB:
OKCHJIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKUX
KHUCJIOT, OCHOBaHUI U
aM(pOTEePHBIX TUIPOKCHIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPUIYIOLIUX UX
CBOWCTBA U CLIOCOOBI
MOJTyYEHUSI.

3. IIpakTuko-
OpUEHTUPOBAHHBIC
TEOPETHUYECKHE 3a/laHus Ha
CBOMCTBA U IIOJIyYEHUE
HEOPTaHWYECKUX BEUIECTB

5.3

OK 01
OK 02
OK 04
K 1.3
IIK 2.3
IIK 2.5

UNnentuduxanus
HEOPTraHUYECKUX
BELIECTB

Hccnenosath
KAa4CCTBCHHBIC peaKLII/II/I
HeopraHqucxux
BCIIECTB

1. [IpakTuko-
OpPUEHTUPOBAHHBIE 3aJaHUS
IO COCTaBJICHUIO
XUMHUYECKHUX PEAKLUN C
y4acTHEM HeOpraHMYEeCKUX
BEILIECTB, UCIIOIb3YEMBIX JIJIS
UX UACHTUDHUKALMH.
2.JIaGopatopHas pabora:
“Unentuduxanus
HEOPraHUYECKHUX BEIIeCTB”

Pa3nen 6. CTpoeHue u
CBOMCTBA
OpraHuYecKuX
BeIleCTB

HccnenoBars
CTPOEHHUE M CBOMCTBA
OpPraHuvYecKux
BelIeCcTB

KontpoabsHnas pa6ora
«CTpoenue u cBoiicTBa
OpPraHUYecKHX BellecTB)

6.1

OK 01

Knaccudukanms,
CTpOEHHUE U
HOMEHKJIaTypa
OpraHUYEeCKUX BEIIECTB

Knaccudumnuposats
OpraHuvecKre
BEIIIECTBA B
COOTBETCTBHUH C UX
CTpOEHHEM

1. 3amaHus Ha cocTaBiIeHUE
HAa3BaHWW OPraHUYECKHUX
COCIMHEHUH 110 TPUBUAIILHOMN
WM MEKIYHapOIHOU
CUCTEMATUYECKON
HOMEHKJIATYPE.

2. 3agaHusa Ha COCTaBJIEHUE
TMIOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (hopMyI
OpPraHWYECKHX BELIECTB
OTJIENbHBIX KJIACCOB.

30




OK/IIK

Monyas/Pa3znen/Tema

PesyabTaTr 00yyeHus

THunbl 0LIEHOYHBIX
Meponpus THIA

3. 3ajauM Ha onpezeneHue
npocreiei GopmyJTbl
OpPraHUYECKON MOJIEKYJIbI,
UCXOsI U3 DIIEMEHTHOTO
cocrana (B %)

6.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COETUHEHUN

VYcranaBiauBaTh
3aBUCUMOCTH (DH3HKO-
XUMHYECKNX CBOMCTB
OpPraHUYECKUX BELIECTB
OT CTPOCHUS MOJIEKYJI

1. 3amaHust Ha COCTaBJICHUE
YpaBHEHUN XUMUYCCKUX
peakui ¢ yyacTueM
OpraHWYECKUX BELIECTB Ha
OCHOBAHHH UX COCTaBa U
CTPOCHHUS.

2. 3agaHus Ha COCTaBJICHUE
ypaBHEHUN XUMHYECKUX
peaxIuii, UUTFOCTPUPYIOLINX
XAMHUYECKHE CBOMCTBA C
y4€TOM MEXaHU3MOB
MPOTEKAHUs JaHHBIX PEaKIIUn
1 TEHETUYECKOH CBA3H
OpPTraHUYECKUX BEIIECTB
pa3HbIX KJIaCcCOB.

3. PacueTHbIe 33241 1O
YPaBHEHUSIM PEAKIIHIL C
Y4aCTHEM OPTaHMYECKUX
BEIIECTB.

4. Jlaboparopnas paboTa
“IIpeBpamenus
OpPTraHUYECKUX BEIIECTB MPHU
HarpeBaHuu"

6.3

OK 01
OK 02
OK 04
IIK 1.3
IIK 2.3
K 2.5

WNnentuduxanus
OpraHUYECKUX BELIECTB,
HUX 3HAYEHUE U
MIPUMEHEHHE B OBITOBOMA
Y MIPOU3BOJICTBEHHOMN
JeITEIbHOCTH YeJIoBeKa

Hccnenosath
KaueCTBEHHbIE PEaKLIUU
OpraHUYECKUX
COCIMHEHU
OTJIENBLHBIX KJIACCOB

1.IIpakTuko-
OpUEHTUPOBAHHBIC 3aJaHUS
10 COCTABJIEHUIO
XUMHYECKHUX PEaKIUii ¢
y4acTUEM OPTaHUYECKUX
BEIIECTB, B T.4.
WCTIOIB3YEMBIX IS UX
UICHTU(PUKAIUHU B OBITY U
MPOMBIIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanms
OPraHUYEeCKUX COCIUHEHUHN
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THunsl oLeHOYHBIX

Ne | OK/TIK | Monyas/Pa3znen/Tema | Pe3yabrat 00y4enust .
MeponpHUsITHI
OTIIENIBLHBIX KJIACCOB”™
Il | IlpodeccuoHaTbHO-OPHEHTHPOBAHHOE CO/lepKaHNe (COAepPKaAHNEe MPUKJIATHOIO
MOIYJIs1)

7 Paszpnen 7. OuenuBarp 3amura Keiica (¢ yueTom
Xumus B ObITY U MOCJeCTBUSA Oyayuei
NMPOU3BOJACTBEHHOM OBITOBOI U npogeccuoHaIbLHOM
NeATEIHLHOCTH MPOU3BOACTBEHHOMI JAesITeJIbHOCTH)
YeJI0OBEKA IeATeIbHOCTH

YeJI0BeKA ¢ MO3HUIIUIA
IKO0JIOrHYeCcKoi
0€e30macHOCTH
OK 01  |Xumus B ObITY H OuenuBath Keiic (c yuerom Oyayuieit
OK 02  |[mpou3BOACTBEHHOM MOCJIEICTBHS OBITOBOM |TTpodeccoHabHOM
OK 04 |nedATeiabHOCTH YEJIOBEKA M MPOU3BOJICTBEHHOM |IEATEIBHOCTH)
OK 07 JIeITeILHOCTH TEMBI KEeHCOB:
IIK 1.3 yeJoBeKa C MO3UIINN 1. IToTemnenne KIMMara u
IIK 2.3 DKOJOTHYECKOM BBICBOOOYIEHUE Ta30BBIX
I[IK 2.5 0€30IMacHOCTH TUAPATOB CO IHA OKEaHA.

2. Bynymue marepuansl st
aBWa-, MalluHO- 1
MPUOOPOCTPOCHHUS.

3. HoBsle maTepuansl A
COJTHEUHBIX Oatapeil.

4. JIekapcTBa Ha OCHOBE
PacTUTENIbHBIX MpenapaToB
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JIP Kpumepuu oyenku Memoowl oyenku
- IIpaBuibHOCTBH BBIOOpA -BbINOTHEHHE TECTOB; MPAKTUYECKUX
Croco0O0B pelieHus 3a1a4; 3a1aHui;
JIP1-12; - pPe3yJIbTATUBHOCTh -IIPAKTUKO-OPUEHTUPOBAHHBIX
HH(QOPMAITMOHHOTO MOUCKA; TCOPETUUECKUX 3aJIaHU;
JIP 19, JIP 20 (opuar : P FAETTHI,

JIP 27, JIP 29, JIP
30

YMEHHE ITPOBOUTH OICHKY
uH(pOpMaIIHH;

- ymeHHE GOPMYTUPOBATH U
OOBSACHATH OCHOBHBIE 3aKOHBI,
MPaBUIIA;

- 00001ICHNE U
CHUCTEMAaTH3MPOBAaHUE 3HAHHI 00
OCHOBHBIX 3aKOHAX XHMHH,
SIBJICHUSIX,

- YMEHHUE CpaBHUBATH,
0000111aTh, CTPOUTH JIOTHUECKHE
YMO3aKTFOUYCHHUS, JCIIATh
BBIBOJIBI,

- pa3BHBATh TBOPUYCCKUC
CIIOCOOHOCTH.

-3a1aHus Ha COCTaBIICHUE
MOJIEKYJIAPHBIX U HOHHBIX PEaKLUN

- pelleHNE PA3HBIX THIIOB 3224
-BBIIIOJTHCHUC CaMOCTOATCIIbHBIX,
KOHTPOJIbHBIX, Ta00OPaTOPHBIX PadoT;
-BBIIIOJIHEHUE YIPA)KHEHHH,
JIOMAIIIHUX 3aJaHUIi;
-IIOATrOTOBKA
JIOKJIa/I0B, pedepaTos;
- TEKyIUH KOHTPOJIb B Qopme:

MpE3EHTAaLNH,

YCTHOTO orpoca, 3aIUThI
MPAKTUYCCKUX SaﬂaHHﬁ, TBOPYCCKUX
pabor, WH/IMBUTY aTbHBIX u

IpyHNIIOBBIX 3a,I[aHPII>i;

-BBINIOJTHEHHE KEHCOB
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