[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:

(®WO: Arees Bnagnmup Anekceesuy

[omkHocTb: [upekTop

ferz 1o @ EIFEP JIBHOE ATEHTCTBO JKEJE3HOJAOPOKHOI'O TPAHCIIOPTA
YHUKANbHbIA NPOTPAMMHBIA KNHOY:
8731da132b41b9d7596147edfefb304425dbdfce

@cucpaubﬂuc TOCYaapCTBCHHOC OrOmKETHOE 06paSOBaTeHBHOG YUPCIKIACHUC
BBICIIIET0 00Opa30BaHUs
«IleTepOyprckuii rocy1apcTBeHHbI YHUBEPCUTET MyTel CO001EeHMsI
Nmneparopa AJsiekcanapa I»
(®I'bOY BO HII'VIIC)
Kypcknii k.a. texaukyMm - puanan [TNYIIC

YTBEPXIAIO
3am. qupexropa no YBP
Kypckoro x.1. TEXHUKyma —
¢ummana [MI'VIIC
E.H. Cynakos
«31» asrycra 2023 r.

PABOYAS ITIPOTPAMMA YUYEBHOU JUCIATIIVMHBI
B/. 04. XUMUSA

0715 CReUUaIbHOCMU
08.02.10. CTponTeibCTBO KeJIe3HBIX J0POT, MYTh U MyTeBOe X03SIICTBO.

Ksanudukamms — TeXHHK
BH/I IIOITOTOBKU — 0a30Bas

dopma oOydeHHs - OUHAs

Kypck
2023



Conep:xkanue

1. Obmas xapakTepucTrka padbodeil mporpaMmMbl 001Ie00pa30BaTEIbLHOM

B10% (0807088105 02 1 5 CUUEEUE 4

2. CTpyKTypa " cojiepKaHue o011eo0pa3oBaTeIbHON JUCIUTIIAHBL. . ............... 13

3. YcioBus peanuzanuu mporpaMMbl 001ieo0pa3oBaTeIbHOM

B10% (0817000105 02 0 5 CUTEEUE 26

4. KoHTpOJIb U OIIEHKA PE3YJIHTATOB OCBOEHUs 00111€00pa3oBaTeIbHON
D107 (0007000117050 SO



1 O0mas xapakTepucTHKa pado4yeil NPOrpaMmbl
1.1 MecTo TUCHUILIMHBI B CTPYKTYpPe OCHOBHOI TpodeccHOHATbHOMI
00pa3oBaTe/IbHOI MPOTrPaAMMBbI

O61eo6pazoBaTesbHas TUCUUILTUHA « XUMHUSD U3ydaeTcsl Ha 6a30BOM YPOBHE B
oOpa3oBaTeIbHOM  IIMKJIE Y4eOHOro IJIaHa OCHOBHOM  MpOQecCHOHAIbHON
oOpazoBaTeIbpHOM TporpaMmbl criermaibHocTei: 08.02.10.

TpynoeMKOCTh TUCHUILIMHBI BKIO4aeT «Xumus» coctasisier 105 wacoB, u3
KOTOpbIX 64 yaca 0a30BbIi MOJYJIb COCTOSIIMNA U3 6 pa3ieNioB U 8 4acoB MPUKIAIHON
MOAYJb cocToslui u3 1 paszzgena, BKIIOYAIONIUN MPAKTUKO - OPUEHTUPOBAHHOE
CoJiepKaHNe KOHKPETHOM CIEeIMaIbHOCTH U 33 yaca caMoCTosATeNbHAas paboTa

[IpuknagHoil Monynb BKIOYaeT OAuH pasnen. Pazmen 7» Xumuss B ObITY U
MIPOU3BOJICTBEHHOM JI€ATEIbHOCTH YEJIOBEKAa» peaju3yeTcss Uil  CHEelUalbHOCTEN
08.02.10 m©a marepuasie KEWCOB, CBS3aHHBIX C JKOJOTHMUYECKON O€30MacHOCTBIO H
OIICHKOW TMOCIIECTBUII OBITOBOM M MPOU3BOJCTBEHHOW AEATEIHLHOCTH, MO OTPACISIM
Oynymieit mpodecCuoHabHON AEATEIbHOCTH 00yJaroUXCsl.

[lepuon oOydeHHsI ¢ y4yeTOM JIOTUKH (DOPMUPOBAHMS MPEAMETHBIX PE3yJbTaTOB,
o0umx U MmpodecCUOHATBHBIX KOMIIETCHIIMM, MEXKIPEIMETHBIX CBSI3€d C JIPYTrUMU
JTUCHUIUIMHAMEU ~ 00IIeo0pa3oBaTeIbHOTO W 001IenpodecCHOHANTBHOTO  [HUKIIA
COCTAaBJISIET OJMH YUEOHBIN roJl, B IEPBOM cemecTpe 34 yaca U BO BTOPOM 38 4acoB.

1.2. e u uIaHUpyeMble Pe3yJIbTAThl 0CBOCHUS AUCIUIIIMHBI
1.2.1. Heau 1 3a0a491 TUCHUILIMHBI
@opMHUpOBaHUE Yy O0YYAIOIIMXCS MPEACTABICHUS O XUMHUYECKOM COCTaBISIOIIEH
€CTECTBEHHOHAYYHON KAPTUHBI MUPA KAaK OCHOBBI IPUHATHSI PELIEHUHN B )KU3HEHHBIX U
MPOU3BOICTBEHHBIX CUTYAILIMSIX, OTBETCTBEHHOIO MMOBEECHUS B IPUPOTHOMN Ccpefe.
3agauyu QM CUUNIMHBI:

1) chopmupoBaTh TMOHMMAaHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX
IIPOILIECCOB M SIBJICHUM B OKPY/KAIOLIEH Cpele, LENOCTHOW HAyYHOW KapTUHBI
MUpa, B3aHMOCBSI3U U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABISATH (POPMYJIBI HEOPTAHHMUYCCKHX W OPTaHHMYSCKHX
BEUIECTB, YPAaBHEHHM XUMHUYECKHX pEaKkiuil, OOBSICHITb HX CMBICI,
WHTEPHPETUPOBATH PE3YJIbTAaThl XUMHUUYECKUX 3KCIIEPUMEHTOB;

3) chopmupoBath HaBBIKH IPOBEICHUS IIPOCTENUIINX XUMHUYECKUX
HKCMIEPUMEHTAIBHBIX MCCIEAOBAaHUN C COOIOJEHUEM MpaBui 0e30MacHOro
oOparieHus ¢ BEIecTBaMu 1 JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHHUS HCIIOJIB30BaTh WH(POPMAIHI0 XUMHUYECKOTO Xapakrepa W3
Pa3IMYHBIX UCTOUYHUKOB,;

5) chopmupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIICACTBUS CBOCH NEATEIBHOCTH H
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLECCOB;

6) chopmupoBaTh MOHMMAHUE 3HAYUMOCTH JIOCTIDKCHHH XUMHUYCCKOW HAyKH |
TEXHOJIOTMH JUIsl pa3BUTHS COLIMATIBHOM U IPOU3BOACTBEHHOM cdep



1.2.2. Ilnanupyembie pe3yabTAaThbl OCBOCHHS 001Ie00pa3oBaTeJbHON AUCHUIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Kon u [Inanupyemblie pe3ybTaTbl OCBOCHUSI IUCHUTLITUHBI
HAaMMEHOBaHUE
bopMUpyEMBIX OO6mme JlucuuminHapHbIe
KOMITETCHIIN
OK 01 B yacTH TPy10BOI0 BOCIIMTAHUA: - BJIAJETb CHCTEMOM XUMHYECKMX 3HAHUW, KOTOpas
BriOupatb - TOTOBHOCTh K TPYJAY, OCO3HAHUE IEHHOCTHU | BKJIIOYACT: OCHOBOMOJIATAIONINE TOHATUS (XMMUYECKUI
CIIOCOOBI MacTepCTBa, TPYI0IIO0HE; AJIEMEHT, aTOM, JICKTPOHHAs 000JI0YKa aToMa, S-, p-,
pEIICHHUS 33J1a4 | - TOTOBHOCTh K AKTHBHOH JCATCIIBHOCTH | 0-3JCKTpOHHBIC OpOWMTaIM  aToOMOB, HMOH, MOJICKYyJa,
npodeccruoHalnb | TEXHOJIOTHYECKON u COL[MAIbHOM | BAJICHTHOCTb, AEKTPOOTPUIIATENILHOCTD, CTEIICHb
HOI HaIpaBJICHHOCTH, CIIOCOOHOCThH | OKHCJICHHS, XUMHYECKasl CBsI3b, MOJb, MOJIIpHAs Macca,
NESATEIbHOCTH | HHUIIMUPOBATb, IUTAaHUPOBATH U | MOJISIpHBIN 00BEM, YTJIEpOJHBIN CKelleT, (PyHKIMOHAIbHAS
MPUMEHUTENBHO | CAMOCTOSITEIHLHO BBITIOJIHSATD TaKylo | TpyIa, pajaukan, H30Mepusi, H30MEpbl, TOMOJIOTHYECKUI
K Pa3InYHBIM JeSTEeIbHOCTD; psi, TOMOJIOTH, YTJIEBOJIOPOIBI, KHUCJIOPOJ- u
KOHTEKCTaM - HWHTEpeC K  pa3iuuHbiM  cdepaM | a30TCoAepKaIIhe COCAMHEHHS, OMOJIOTMUECKH aKTHUBHBIC

npodecCHOHANbHOM IESITEIbHOCTH,
OBJiaieHNe YHUBEPCAJbLHBIMU Y4YeOHBLIMHU
NMO3HABATEILHBIMY J1€HCTBUSIMH:

a) 0asoBbIe JIOTHYECKHE TeHCTBUA:

- CaMOCTOSITEIbHO  (OpPMYNHpPOBATH U
aKTyaJu3upoBaTh MPoOJieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBIWBAaTh CYIIIECTBEHHBIA MPU3HAK
W OCHOBaHUS TUIst CpaBHEHUS,
KJIacCU(UKAIIUA U 000OIICHHMS;

- ONPENENATh IENN ACSATEIbHOCTH, 3a/1aBaTh

BemecTBa (yriaeBOJbI, JKHPBI, OCIKH), MOHOMEp, MOJHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS,
KpUCTAJUTMYECKasl PEIIeTKA, THUIbl XUMHUYECKUX peakiui
(OKUCITUTENbHO-BOCCTAHOBUTEIBHEIE, IK30-U
SHJOTEPMUYECKHUE, pPEaKIMM HOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, ANEKTPOJTUTHYECKAS
JIMCCOLUAIINS, OKHUCJIHUTENbh, BOCCTAHOBUTEIh, CKOPOCTH
XUMUYECKON peaKiuu, XUMUYECKOE PAaBHOBECUE), TEOPUH U
3aKOHBI (TE€OPHUSI XHMMHYECKOTO CTPOCHHSI OPraHUYECKUX
BemectB A.M. byTiepoBa, Teopusi 3IEKTPOIUTHUECKOU
aucconmanuu, nepuoauueckun 3akoH J[.M. MeHnneneena,




napaMeTpbl U KPUTEPUHU UX JOCTHIKCHUS;
- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPECUHS B paccMaTpUBaeMbIX
SBJIICHUSX

- BHOCHUTb KOPPEKTHBBI B JEATEIHHOCTD,
OIICHUBATh  COOTBETCTBHUE  PE3YJbTATOB
LEeJsIM, OLIEHUBAaTh PUCKUA  TOCIEICTBUI
JIeSITEILHOCTH;

- pa3BUBaTh KPEATHUBHOE MBIIUICHUE MpU
pelIeHUH )KU3HEHHBIX MTPo0JIeM

0) 0a3oBbIe HCCIe0BATEILCKUE 1eHCTBUA:

- BJIAJCThH HaBBIKAMH y4eOHO-
HCCIeI0BaTEeIbCKOMN u MIPOEKTHOMN
JICSITEIbHOCTH, HAaBBIKAMH  pa3pEIICHUS
npo0em;

- BBIABIATH IPUYMHHO-CJIEICTBEHHBIE CBS3U
U aKTyaJIM3upoOBaTh 3aJady, BbIIBUIAThb
TUIIOTE3Y €€ PEeLICHUs], HAXOINUTh apTryMEHTHI
IUIl  10KA3aTesbCTBA CBOMX YTBEPXKICHUU,
3a/1aBaTh MMapaMETPbl U KPUTEPUH PELICHNS,

- AQHAIM3UPOBATh MOJIYYEHHBIE B  XOJE
peLIEeHNs] 3aJa4u pe3yJIbTaThl, KPUTHYECKU
OLICHUBATH 170:¢ JIOCTOBEPHOCTS,
IIPOTHO3UPOBaTh  M3MEHEHHWE B  HOBBIX
YCIOBUSIX;

- YMETH IIEPEHOCUTD 3HaHUSA B
MO3HABATEJIbHYI0 M TMPAKTUYECKYIO 00JIacTH
KU3HEIEATEIBbHOCTH;

3aKOH COXpPAaHCHHUA MaCCI)I), 3aKOHOMCPHOCTH,
CHUMBOJIMYECKHUH SI3bIK XUMHUU, q)aKTOJIOI‘I/I‘IGCKHe CBCACHU O
CBOﬁCTBaX, COCTaBcC, IMOJIYYCHHUHA 141 Oe3omacHoOM
HUCIIOJIb30BaHHUHN Ba)KHEHUIINX HCOPTaHNYICCKHUX 141
OpPraHUYCCKHUX BCIHICCTB B 6I>ITy u HpaKTH‘ICCKOﬁ
JACATCIBHOCTH YCJIOBCKA,

- YMCTb BBLIABJIAATH XapPAKTCPHBLIC IPU3HAKW W B3aMMOCBA3b
HN3Y4YCHHBIX HOH?ITHfI, IMPUMCHATD COOTBCTCTBYIOIIIHC
IIOHATHUA Ipu OIIMCaHUH CTPOCHUA 151 CBOMCTB
HCOPIraHN4YCCKUX " OpPraHU4YCCKHX BCIICCTB 41 ux
npeBpameHHﬁ; BBISBIISITH B3aMMOCBSI3b XMMHUUYECKUX 3HAHUM

C IIOHATHUAMMU )41 MMpCACTaBICHUAMUA APYyrux
CCTCCTBCHHOHAYYHBIX IIPCAMCTOB,
- YMCTb HCIIOJIB30BAaThb HanMCHOBaHMHA XUMHNYCCKUX

COCAMHEHUN MEXIYHApOAHOIO COK3a TEOPETUYECKON W
MPUKJIAJHON XMMHUHU W TPUBHUAJBHBIC HA3BAHUS BAKHEHIINX
BEIIECTB  (dTWUJIEH,  aleTWIeH, TJHMLEepuH,  (eHodn,
dbopmanberua, yKCycHasi KHUCIIOTa, TJIMIIMH, YrapHBIN ras,
YIJIEKUCIIBIM Ta3, aMMHaK, ralleHas W3BECTb, HeraiieHas
U3BECTh, MUTHhEBAS COJA M JIPYTHUX), COCTABIATH (HOPMYIIbI
HEOPraHMYECKUX M OPraHUYE€CKUX BEIIECTB, YPaBHCHUS
XUMUUYECKUX peaKIuid, OOBSICHATh UX CMBICII; MMOJATBEPKIAThH

XapaKkTepHbIe XUMHUYECKHUE CBOMCTBA BEILICCTB
COOTBETCTBYIOIIUMM  DKCIIEPUMEHTAaMH U 3alMUCAMU
YPaBHEHUN XUMUUYECKUX PEAKLINM;

- YMETb YCTAaHaBJIMBAaThb IPUHAMICKHOCTD HU3YUYEHHBIX

HEOPTaHUYECKUX U OPTAHUYECKUX BEIIECTB K ONPEIEeIECHHBIM
KJlaccaM W TpYyIIaM COEJIWHEHUN, XapaKTepu30BaTh HUX




- YMETh MHTEIPUPOBATh 3HAHUS W3 Pa3HBIX
MpeAMETHBIX 00JIacTei;

- BbIABUI'aTb HOBBIC HICH, IIPCAJIAraTb
OPUIHMHAJIBHBIC ITOAXOAbI U PCIICHUA
- CITOCOOHOCTH 1%0,¢ HCIIOJIb30BaHUA B

MMO03HABATEILHOU U COHH&J’IBHOﬁ ITPAKTUKC

COCTaB W BaXHEHIIME CBOWCTBA; OIPEACIATH BHIBI
XUMHUYECKUX CBA3€H (KOBaJIEHTHAs, MOHHASI, METAJUIMUECKas,
BOJIOPOJHAs), THUMBl KPUCTAJUIMYECKUX PEIIETOK BEIIECTB;
KJIAaCCU(PUIIMPOBATh XUMUYECKUE PEAKIINH;

- cpopmMupoBaTh  OPEJICTABICHHUS: O  XUMHYECKOH
COCTABJISIFOLIEH €CTECTBEHHOHAYyYHOM KAPTHUHBI MUpPa, POJIH
XUMHHA B TIO3HAHUU SIBICHUN NpUpOAbl, B (HOPMUPOBAHUU
MBIIUICHUSI M KYJIbTYypbl JIMYHOCTH, €€ (YHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOW ISl pelIeHUs NPAKTUYECKUX
3a/1a4y ¥ 3KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO M IPUPOJHOM CPEE;

- YMETh MPOBOAUTH PACUYETHl MO XUMHUYECKUM (POpMyJaM U
YPAaBHEHUSIM XHMHMYECKUX PEAKUUHA C HCIOJIb30BAaHUEM
(Gu3NYeCKUX BEIUYMH, XapaKTepU3YIOLIUX BeELIeCTBa C
KOJIMYECTBEHHOW CTOpPOHBI: Macchl, o0beMa (HOpPMaJIbHBIE
yCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BATh
CUCTEMHBIE XUMUYECKHUE 3HAHMS JUISl IPUHATHS PELICHUM B
KOHKPETHBIX  JKM3HEHHBIX CHUTyalMsAX, CBS3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM

OK 02 B o0siacTH 1IEHHOCTH HAYYHOTI'O MO3HAHUSA: |- yMETh IUIAHUPOBAaTh M  BBINOJHATh  XUMHYECKUU
Hcnons3oBaTh |-  CPOPMUPOBAHHOCTH  MHPOBO33PEHUSI, | IKCIIEPUMEHT (MPEBpPAIICHUSI OPraHUYECKUX BEIIECTB MPHU
COBPEMEHHbIE COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO | HATPEBaHUU, MOJyYEHUE ATUJIICHA M M3YYEHUE €ro CBOMUCTB,
cpeAcTBa pa3BUTHSI HAYKW U OOIIIECTBEHHON MPAKTUKHU, | KAYECTBEHHBIC PEAKIIMU Ha aJIbJCTU/IbI, KpaxMaJl, YKCYCHYIO
MIOKCKA, OCHOBAaHHOIO  Ha  JAWajore  KyJbTyp, | KUCIOTY; JAeHaTypauus OCJIKOB NpPU HArpeBaHUU, IBETHHIC
aHanu3a u CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa | peakiui OeNKOB; MPOBOAUTH PEaKIMK HWOHHOTO OOMEHa,
WHTEPIIPETALUK | B IOJIUKYIBTYPHOM MUDE; ONpEeNeNATh CpeAy BOIHBIX PACTBOPOB, Kaue€CTBEHHBIE
uHQOpMAIMU M | -  COBEPIIECHCTBOBAHWE  SI3BIKOBOM W | peakiuu Ha cyibdar-, KapOOHAT- W XJIOPHI-aHUOHBI, Ha
WHOOPMAITMOHH | YUTATEIBCKOM  KYJIbTYphl KakK CpPEJCTBA | KATHOH aMMOHUS; PelIaTh SKCIEPUMEHTAIbHbBIE 33/1a4d T10




bI€ TEXHOJIOTHH
TUTST
BBITIOJIHEHUS
3a/1a4
npodeccruoHalb
HOM
NEeATETLHOCTH

BSaHMOHCﬁCTBHH MCXKAY JIFOAbMH U ITIO3HAHUA

MUpa;
- OCO3HaHUE EHHOCTH Hay4YHOH
NESATEIbHOCTH, TOTOBHOCTb OCYIECTBIISATh
MPOEKTHYIO u HCCJIEI0BATENLCKYIO

JeSTEIIBHOCTh MHIUBUIYaJIbHO U B TPYIIIE;
OBjajieHHe YHUBEPCAJbHBIMH YYeOHBIMU
MO3HABATEJbHBIMU el CTBUSIMM:

B) padora ¢ undopmanueii:

- BIIAJICTh HaBBIKAMH MOJTYICHUS
nH(OpPMAITUU U3 UCTOYHUKOB Pa3HbBIX THUIIOB,
CaMOCTOSATENILHO  OCYIIECTBIATH  IOWCK,
aHaJIN3, CUCTEMATHU3AIUI0 U UHTEPIPETALNIO
UHPOpPMAITUU PA3IMIHBIX BHUIOB U  (POpM
MPE/ICTABIICHNUS;

- CO371aBaTh TEKCTHI B PA3IMYHBIX hopMaTax ¢
y4eTOM HazHaueHUs WHGOPMAIUU U IETIeBOU
ayJIMTOPUM, BHIOMpAs ONTUMAIBHYIO (opMy
NIPE/ICTABICHUS U BU3YyaTH3allHH;

- OIICHUBATH JOCTOBEPHOCTH, JETUTHUMHOCTH
nH(OpMAIUHU, €€ COOTBETCTBHE MPABOBBIM U
MOPAJTEHO-3THYECKUM HOPMaM;

- UCIIOJIB30BaTh CPEACTBA MH(POPMAITMOHHBIX
U KOMMYHUKAIIMOHHBIX  TEXHOJIOTHH B
PEIICHUN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
U OpraHW3AIMOHHBIX 337a4 C COOJIOJEHUEM
TpeOOBaHMIA SPrOHOMHUKH, TEXHUKH
0e301acHOCTH, TUTHEHEI,

temam "Metamiel" u "Hemeramnel") B COOTBETCTBHH C
npaBuUjaMU TEXHUKHA O€30MaCHOCTH TMpU OOpaIllEHUU C
BEIIECTBAMHU u 1a60paTOPHBIM 000pyI0BaHUEM;
MPEACTABIATh PE3YyJIbTaThl XMMHUYECKOIO SKCIEpPUMEHTa B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX pEAKIHUN U
(bopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

- yMEeTh AaHaJIM3UPOBaTh XHWMHUYECKYIOD HH(POpPMALHUIO,
MOJIy4aeMYI0 W3 pa3HbIX HCTOYHUKOB (CPEICTB MacCCOBOM
uH(popmanuu, cetb IHTEpHET U ApyTHE);

- BJIAJIETh OCHOBHBIMH METOJAMHM HAy4YHOrO ITO3HAHHUS
BEILIECTB M XMUMHUUECKUX SIBJICHUM (HAOI0/ICHHUE, U3MEPEHNE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

- YMETh MPOBOAUTH PACUYEThl MO XUMHUYECKUM (opMysaM U
YPaBHEHUSM XHUMHUYECKHX PEAKIUil C UCHIOJIb30BaHUEM
bU3MYEeCKUX BEIIMYWH, XapaKTEepU3YIOIIUX BEIIeCTBa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0ObeMa (HOpMaJbHBIC
YCIIOBUSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XUMUUYECKUE 3HAHUS JJIS PUHSTUS PEIICHUN B
KOHKPETHBIX  JKM3HECHHBIX CHUTyallUsX, CBS3aHHBIX C
BEIIIECTBAMHU U UX TPUMECHEHUEM




pecypcocOepeKeHus, MPaBOBBIX U ITUUYECKUX

HOPM, HOPM UHDOOPMAITMOHHOU

0€e30I1aCHOCTH;

- BJaJICTh HAaBBIKAMH PACIO3HABAaHUA U

3alUTHl  MHGOPMANKK, HWHPOPMAIMOHHOM

0€30MacHOCTH JINYHOCTH;
OK 04 - TOTOBHOCTh K CaMOpPAa3BUTHIO, | - yMETh IUJIAHUPOBATh W  BBINIOJNHATh  XUMHYCCKHUI
DddexkTruBHO CaMOCTOSATEITLHOCTH M CAMOOTIPEICTICHUIO; OKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKUX BEIIECTB IPH
B3aMMO/JIEICTBO | -OBJIaJICHUE HaBBIKAMU y4eOHO- | HAarpeBaHWH, TIOJYUYCHUE ATHUJICHA W M3YYCHHE €r0 CBOWCTB,
BaTh U paboOTaTh | UCCIIEAOBATEIIBCKOM, MIPOCKTHOM ¥ | KAUECTBEHHBIC PEAKIIMU Ha aJbJACTHUIbI, KpaxMal, YKCYCHYIO
B KOJUIEKTHBE U | COIIMAIBLHOM AEATEIBHOCTH, KHCIIOTY; JIeHATypanuss OCJIKOB NPH HArpeBaHWH, IIBETHBIC
KOMaH/Ie OBaanenue YHHUBEPCAJbHBIMH | PEAKIIMN OCJIKOB; MPOBOJAUTH PEAKIMd HOHHOTO OOMEHa,

KOMMYHHKATHBHBIMH € CTBUSIMU:

0) coBMeCcTHasi 1esiTeJIbHOCTb.

- IMIOHUMATh W HMCIOJIb30BaTh MPEUMYIICCTBA
KOMaH/THOM ¥ MHJIUBHIyaJIbHOMW PaOOTHI;

- IIPUHUMATH LeJIn COBMECTHOU
JEATEIIbHOCTH, OpraHU30BbIBATH u
KOOPAUHUPOBATH JEeUCTBUS o ee

JIOCTH)KEHHUIO: COCTaBJISATh ILIAH JACHCTBUIM,
pacopenensitb poad C YYETOM MHEHUU
YYaCTHUKOB 00CyX)aTh pe3ybTaThl
COBMECTHOM paboThI;

- KOOPJAWHUPOBATh M BBHITIOIHATH PadOTy B
YCIOBUSIX  PEANBHOTO, BUPTYAJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYLIECTBJISATH MMO3UTUBHOE CTPATETUYECKOE
MMOBEJACHUE B  PA3JIMYHBIX  CHUTYaIUsX,

OTpENENATh Cpely BOJHBIX PAcCTBOPOB, KadueCTBEHHBIC
peakuuu Ha cynbdar-, KapOoHAT- M XJOPUI-aHUOHBI, Ha
KaTMOH aMMOHHS, pellaTh IKCIIEPUMEHTAIbHBIC 3aJauH ITI0
teMam "Mertamisl" u "Hemeramibl") B COOTBETCTBUH C
MpaBWJIaMM TEXHUKH O€30MacHOCTH MpH OOpaIlleHUH C
BEILIECTBAMHU u 1a60paTOPHBIM 000pyI0BaHUEM;
MPEACTABIATh PE3YAbTAaThl XUMHUYECKOTO JKCICPUMEHTA B
dbopme 3anucu ypaBHEHUW COOTBETCTBYIOIIMX pEaKIUd U
dhopMyIHpoBaTh BEIBOJBI HA OCHOBE 3THX PE3YyJIbTATOB




IPOSIBIISATE TBOPUYECTBO U BOOOpaKEHUE, OBITH
UHULMATUBHBIM

OBaanenue YHHBeEpPCAJIbHBIMHU
peryJISTUBHbIMM JeCTBUSIMU:

I) NPpUHSATHE ce0sl M APYTHX JIIOIeH:

- NIPUHUMAaTh MOTUBBI U APTYMEHTBI JPYTUX
MI(S7 pu aHanuse pe3yJIbTaTOB
NEeSATEIbHOCTH;

- MpU3HaBaTh CBOE NpPaBO MU MPaBO JAPYTHX
JIFOJIeH Ha OIIMOKWU;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C
MO3ULIMHU JPYTrOro 4YeI0BeKa;

OK 07
CopeiicTBOBaThH
COXpPaHECHUIO
OKpYKaromen
cpebl,
pecypcocoepex
CHUIO,
PUMCHSTh
3HAHUS 00
U3MCHCHHUH
KJINMarTa,
TIPUHIIATIBI
OEepEKIIMBOTO
IIPOM3BO/ICTBA,
a¢hHexTUBHO
JICVICTBOBATh B

B 00/1aCTH 3K0J10r14€CKOro BOCIIMTAHUS:

- c(OpPMUPOBAHHOCTb JKOJIOTUYECKOHN
KYJbTYpbl, TOHUMAHHUE BIHMSHUSA COLUAIBHO-
DKOHOMMYECKUX IIPOLIECCOB Ha COCTOSHHE
MIPUPOJHOM U COLMAIBHOM CPEIbI, OCOZHAHUE
r100aJbHOTO  XapakTepa  AKOJIOTMYECKHX
npo0JieM;

- IUIAHUPOBAHUE U OCYIIECTBICHUE ICUCTBUI
B OKPYKAIOLIEW CpeAe Ha OCHOBE 3HAHUS
1eJIeld yCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA;
AKTUBHOE HENPUATHE JECTBUH,
MIPUHOCSIIUX BPEl OKPYKAIOLIEH CPEE;

- YMEHHUE MPOrHO3UPOBATh HEOIArONPUSITHBIE
DKOJIOTUYECKHUE IIOCJIEACTBHUS
[pEeANPUHUMAEMBIX JIEVCTBH,
peAoTBpallaTh UX;

- chopMHUpOBaTh  MPEJACTABICHUA: O  XHUMHYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MHUpPa, POJIH
XUMUU B TO3HAHUM SIBJICHUN TPUPOJABI, B (POPMUPOBAHUU
MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIBHOM
IPaMOTHOCTH, HEOOXOAMMOM JIsi pelIeHUs MPAKTUYECKUX
3aJla4y ¥ KOJIOTHUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO Y IPUPOJHOM CPEAE;

- YMETH co0JII01aTh rpaBuia 3KOJIOTUYECKHU
1enecooOpa3HoOro  TMOBEACHHST B OBITY U TPYJIOBOM
JESITETbHOCTH B LEJSIX COXPAHEHWsS CBOETO 3/I0POBbSl U
OKpYXaloUIed MNPUPOJAHON CpEIbl; YUYUTHIBATH OMACHOCTH
BO3JCHCTBUSI HA KHUBBIE OPraHU3Mbl  ONPEHECICHHBIX
BEIIECTB, IIOHMMAasl CMBICI MOKa3areyisl MpPeacbHOU
JIOITYCTUMOM KOHUEHTPALMU




Ype3BbIYANHBIX |-  pacIlIUpeHUE  OmbITa  JEATEIBHOCTH
CUTYaIUAX AKOJIOTUYECKON HAMPABICHHOCTH;

- OBJIAJICHHUE HaBBIKAMH y4eOHO-

HCCIeI0BATEIbCKOM, MPOEKTHOMN u

COITMAJIbHOM JIESATCIHLHOCTH;
IIK 2.5 -OBJIAJICHUE  YMEHUSAMHM UM  HABBIKAMH | - BJIIAJAETh OCHOBHBIMU METOJAMU HAYYHOI'O IMO3HAHUS
OOGecrieunBaTh | pa3IMYHBIX BHJIOB MMO3HABATEIILHON | BEIIECTB U XMMHUYECKUX SBICHHUN (HAOII0OACHUE, U3MEPEHHE,
cobmoieHne JEATEIIbHOCTH I U3YYEHUS Pa3HBIX CTOPOH | SKCIEPUMEHT, MOACIUPOBAHUE);
npu OKPYKaIOIIEr0 MUPA; -COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIIMU HOHHOTO
CTPOUTENBCTBE, | - MPUMEHEHNE OCHOBHBIX METOJOB MO3HAHUS | OOMEHA C y4aCTHEeM HEOPTraHWYECKUX BEIIECTB
AKCIUTyaTaluu (HaOJIIOIEHN S, HAYYHOTO SKCIIEPUMEHTA) JUIsl | - KIacCU(DUITUPOBATh HEOPTaHUYECKUE U OPTraHUYECKUE
JKEJIE3HBIX M3YYEHUS PA3JUYHBIX CTOPOH XUMUYECKUX BEIECTBA B COOTBETCTBUU C UX CTPOCHUEM
JIOpor 00BEKTOB U IIPOIIECCOB, C KOTOPHIMH - YCTaHaBJIMBATh 3aBUCUMOCTb (PU3UKO-XUMHUYCCKUX CBOMCTB
TpeOOBaHUM BO3HHMKAET HCOOXOAUMOCTE CTAJIKUBATHCS B HEOPTAaHWYECKUX BEIIECTB OT CTPOCHHUSI aTOMOB U MOJIEKYJI, a
OXpaHbI npodeccuoHanbHOU cepe; TAK)KE TUIMA KPUCTAUIMYECKON PEIIETKU
OKpYKaromen -MCCleA0BaTh (PU3UKO-XUMHYECKHUE CBOMCTBA HCTUHHBIX
cpenbl U pPacTBOpPOB
MIPOMBIIIIEHHON -OILICHUBATH MOCIIC/ICTBHS OBITOBOM U MPOU3BOICTBEHHOM
0e30IMacHOCTH, JIEATEILHOCTH YEJIOBEKA C MO3UIIUI YKOJIOTHUYSCKOM
MPOBOAUTH 0€30MacHOCTH
o0yueHue - coOJTI0/1aTh MpaBHUJIa IKOJOTHUUSCKH 11e71ec000pa3HOTo
MepcoHaNIa Ha MOBEJICHUS B OBITY U TPYAOBOM NESITEIBHOCTH B LIEIAX
IIPON3BOJICTBCH COXPAaHEHMS CBOETO 30POBbS U OKPYKAKOLIEH TPUPOTHOU

HOM YYacTKe

Cpebl; YUYUTHIBATH ONIACHOCTH BO3JAECHCTBUS HA KUBbBIC
OpPTraHU3MbI ONPEAECIECHHBIX BEIIECTB, HOHUMAS CMbICII
MOKa3aTess MpelesIbHON JOIYCTUMOW KOHLIEHTPaluu
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2. CTpyKTYypa U cofep:xaHue 001eo0pa3zoBaTeIbHOM ITUCIMIVIMHBI « XUMMSD)

2.1 O0beM JUCUMILUIMHBI U BHAbI Y4eOHOH padoThl

Bua yuye6Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHONM NPOrPaMMBbI IMCHHUILIMHBI 105
B T.4.

OcHOBHOE coJep:kaHue 72
BT. 4..

TEOPETUUICCKOE 00yUCHHE 30
MpPaKTUYECKUE 3aHATHUS (B T. 4. KOHTPOJIbHBIE pabOThHI) 24
1abopaTopHBIC 3aHATUS 10
IIpodeccnoHAIBLHO-0PUEHTUPOBAHHOE COAEePKAHUE 5
(comep:kaHue MPUKJIATHOTO MOTYJIs1)

BT. 4..

TEOPETUUECKOe 00yUeHUE 2
MPAKTHYECKUE 3aHSATHUS 4
CamocrosiTenbHas paboTa 33
IIpome:xxyToyHast aTTeCTALUA 2

(muddpepeHIUPOBAHHDII 3a4€T)
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2.2 TeMAaTHYeCKUI MJIaH U COlAepP KaHNe U CIUTLTUHBI

Conep:xkanue y4eOHOro marepuasa (OCHOBHOE M PO(eCCHOHAIBHO-

HauMmeHoBanue . O6bem | DopmMupyembie
OPHMEHTHPOBAHHOE), T1A00PATOPHBIE U IPAKTHYECKHE 3AHATHUS, IPUKJIATHOU
pa3iesnoB U TeM YacoB | KOMIIETEHLMH
MOIYJIb
1 2 3 4
OcHoBHOE coep:kaHue 72
Paznen 1. OcHOBBI CTPOEHHS BelleCTBA 9
Tema 1.1. OcHOBHOE coJepkaHue 4 OK 01
Crpoenue Teopernueckoe o0yueHune 2
aTOMOB CoBpeMmeHHass Mojzielib cTpoeHuss atoma. CHMBOJIMYECKHM S3bIK XUMHUHA. XUMHUYECKUU
XUMHYCCKUX AIIEMEHT. DJIeKTpoHHasi KoH(purypanus aroma. Knaccudukaruss XuMHUYECKUX 3JI€MEHTOB
JJIICMCHTOB H (s-, p-, d-amements). BaneHTHBIC 37eKTpOHBI. BaneHTHOCTh. DIEKTpOHHAs TPUPOAA 2
1pupoaa XUMHUYECKOHN CBSI3U. DIEKTPOOTPULATENBHOCTh. BUIbI XUMUYECKOH CBSI3H (KOBaJE€HTHAS,
XAMHYECKOM MOHHAs, METAJUIMYECKas, BOJOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHUs
CBA3N IIpakTHyeckue 3aHATHA 2
IIpakTuueckoe 3arsatuel Pemenre 3a1anuii Ha UCMOJIb30BAHNE XUMUYECKON CUMBOJIMKH
Y Ha3BAHUW COCJIMHEHUW MO HOMEHKJIATYPE MEXIYHApPOJHOTO COK03a TEOPETUYECKOW U
MPUKIIAIHOM XMMUU U TPUBUAIBHBIX HA3BaHUU NJI COCTABJICHHUS XUMHYECKUX (HOpMYI
JIBYXaTOMHBIX COCIUHEHHN (OKCUAOB, CylIb(OUIOB, TUAPUAOB U T.I.) U JPyTHUX 2
HEOPraHUYECKUX COCIMHEHHIN OTAEIBHBIX KJIACCOB.
[IpakTrueckue 3ajaHNsl HA YCTAHOBJICHHUE CBS3U MEXK]Yy CTPOCHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB M TEPUOJAUYECKUM H3MEHEHUEM CBOMCTB XUMHUYECKHX JJEMEHTOB M HX
COEMHEHUN B COOTBETCTBUH C MOJIOKEHUEM [lepnoanueckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
Ilepunonnuecknii | [IpakTudyeckue 3aHATHS 2
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3aKOH U Ta0IUIIa

T

Menneneena

IIpakTueckoe 3ansaTue 2llepuoauyeckas cucreMa XuMHIeCKux snemeHToB [1. 1.
MenneneeBa. @usnueckui cmoici [lepuoanueckoro 3akona .M. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHYECKUX AJIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTHIX U CJI0KHBIX BEILIECTB B COOTBETCTBUHU C MOJIOKECHUEM XUMHUUYECKOTO 2JIEMEHTA B
[Teproanyeckoit cucreme. MUpOBO33peHUYECKOE U HaydyHOE 3HaueHue llepuoanueckoro
3akoHa JI.11. Menaeneesa. [Ipornossl .M. MenaeneeBa. OTKpbITHE HOBBIX XUMHYECKHUX
DJIEMEHTOB.

Pemenre npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IAHUN HA XAPAKTEPU3ALINIO
XAMHYECKHUX DIIEMEHTOB «MeTamnueckue / HeMeTaJINUECKHEe CBOMCTBA,
AIEKTPOOTPULIATETEHOCTh XUMHUECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM
CTPOEHUEM U TOJI0KEHUEM B MEPUOJIUYECKON CUCTEME XUMHUUYECKHUX 3JieMeHTOB J[. M.
MenneineeBay

CamocrosiTeibHas padora
[IpopaboTka KOHCIIEKTOB U JIUTEPATYPHBIX HICTOYHUKOB, MTOJATOTOBKA K MPAKTUYECKOMY
3aHsaTHI0. OnpeiesieHre AIEeMEHTOB U UX CBOMCTB MO 3JIEKTPOHHBIM KOH(DUTYypalHsIiM

OK 02

Pa3pen 2. Xumnu

eCKHe peaKkunu

14

Tema 2.1. Tunel

OcHoBHoOE coaep:xaHue

XUMHUYCCKUX

Teopernueckoe o0yueHue

peaKumit

Knaccuduxanys 1 TUIbI XUMHUYECKUX PEaKIMi C y4aCTUEM HEOPTraHUYECKUX BEIECTB.
CocrapiieHuEe ypaBHEHUN peakIuii COeTMHEHMS, pa3JI0KEeHUS, 3aMEIIeHUsI, OOMEHa, B T.4.
peaKLMil TOPEHUSI, OKUCIIEHUSI-BOCCTAHOBIICHMUSI.

YpaBHEHUST OKUCIIEHUSI-BOCCTAaHOBIICHUS. CTeneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBUTEb. COCTaBJICHUE U YPABHUBAHUE OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKIuii METOJIOM AJIEKTPOHHOTO Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH
B MPUPO/IC, MPOU3BOJICTBEHHBIX MPOIIECCAX U KU3HEICITEIbHOCTH OPTraHU3MOB

IIpakTuyeckune 3aHATHS

OK 01
[1K2.5
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HpaKTl/I‘IeCKOC 3ansaTuel KoauuecTBeHHbIE OTHOIIEGHHUS B XUMHH. (OCHOBHBIC
KOJIMYCCTBCHHBIC 3aKOHBI B XMMHUHU MU PACUCTHI II0 YPABHCHHAM XHMHUYCCKHUX peaKHHﬁ.
Moib Kak CAHMHHUIIA KOJINYCCTBA BCIICCTBA. MOJ'ISIpHaSI Macca. 3aKOHBI COXpaHCHHUA MaCChI

U 3Hepruu. 3akoH ABoraapo. MoisipHblil 00beM ra3oB. OTHOCUTEIBHAS IIJIOTHOCTD T'a30B. 2

PacueTsl 1o ypaBHEHUSIM XMMHUYECKUX DPEaKIUWA C HCIOIb30BAHUEM MAacCChl, 00beMa

(HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJMYCCTBA BEIICCTBA

CamocrosiTesibHasi padoTa 9

[logrotoBka K  MPaKTHYECKOMY  3aHATHIO. CocTtaBneHue  OKHUCIHMTEIBHO-

BOCCTAHOBUTEIBHBIX PEAKIUI IO AITOPUTMY.
Tema 2.2. OcHoBHOE coaep:xaHue 4 OK 01
OnexrponuTuiec | Teoperuyeckoe o0yyeHune 2 OK 04
Kast IUCCONUALHNS | Teoprsi 3JIEKTPOJUTUUECKON aucconuanvud. WOHBIL. DJIEKTPONUTHI, HEIJIEKTPOIUTHI. [1K2.5
Y HOHHBIA 00MeH |Peakiu noHHOro ooMeHa. CocTaBlieHHE peakiuii HOHHOTO OOMEHA IyTeM COCTABJICHHS 9

UX TIOJHBIX W COKpPAIICHHBIX HWOHHBIX YypaBHEHUW. KHCIOTHO-OCHOBHBIE pEAKIIHH.

3agaHusl Ha COCTABJICHUE NOHHBIX PEAKIUi

JlaGopaTopHble 3aHATHS 2

JlabopaTopHoe 3ausitue Nel “Tunbel XUMUYECKUX pEeaKkui .

HccnenoBanue TUIOB (ITO COCTaBY M KOJIMYECTBY UCXOHBIX U 00pa3YIOIIMUXCS BEILIECTB) 2

Y IPU3HAKOB XUMUYECKUX peakuuil. [IpoBenenne peakunii HOHHOTo 0OMeHa,

OTIpEJIEIEHHE CPEbl BOJHBIX PACTBOPOB. 3a/1aHUs HA COCTABJICHUE MOHHBIX PEAKIIUI

CamocrosiTeibHas padora 9

[IpopaboTKka KOHCIIEKTOB U JIUTEPATYPHBIX HICTOYHUKOB, TOJATOTOBKA K KOHTPOJbHOM

pabote. CocTaByieHHE peaKuii HOHHOTO OOMEHa.
KonTpoJsbHasn

CrtpoeHue BeliecTBa 1 XMMUYECKHE PEAKIINU 2
padora 1
Paznen 3. CTtpoeHue U CBOMCTBA HEOPrAaHUYECKHUX BellleCTB 24
Tema 3.1. OcHoBHoOe coaep:xaHue 4 OK 01
Knaccudukanus, | Teopernueckoe o0ydenne 2
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HOMEHKJIAaTypa u
CTPOECHUE
HEOPTraHUYECKUX
BEILIECTB

[Ipenmer Heoprannueckoit xumuu. Kinaccudukaiys Heoprannueckux BemecTs. [IpocTsie
U CJIO’KHBIE BelecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEHIECTB (OKCUABI, TUAPOKCUIBI,
KUCJIOTHI, cOJN). B3anMOCBS3b HEOPraHMUECKUX BEUIECTB. ATperaTHbIE COCTOSHHS
BemiecTBa. Kpucrammmyeckue u amopduble BeniectBa. TUITBI KPUCTATUNIMYECKUX PEIIETOK
(aToMHas1, MOJIEKYJISIpHAasl, HIOHHAsI, METaJNINYecKasi). 3aBUCUMOCTb (PU3MUECKUX CBOWCTB
BELIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH
BEIIECTB OT BU/Ia XMMUYECKOH CBSI3U M TUIA KPUCTAJUINYECKOH perieTku. [IpuanHb
MHOT000pa3us BENIECTB

IIpakTnyeckue 3aHATHS

IIpakTuyeckoe 3ansaTue 4. HoMeHkaTypa HEOPraHUYECKUX BELIECTB: HA3BaHUE
BEIIECTBA UCXO/IS U3 UX XUMHUIECKON (OPMYIIbI MU COCTABICHHE XUMHUECKON (hOPMYIIBI
UCXO/Is U3 Ha3BaHus BellecTBa no MexayHapoanoi (MIOITAK) wiu tpuBnanbsHoOR
HOMEHKJIAType.

Pemmenne mpakTHUecKux 3aJaHWil MO KIAacCU(PUKALWMK, HOMEHKIATYype U XHUMHYECKUM
dbopMynaM HEOPTaHWMUYECKUX BEIIECTB PA3TUYHBIX KJIAcCOB (YrapHBIA ra3, YIrIeKUCITBIN
ra3, aMMHaK, raiieHas U3BeCThb, HeTaleHas: N3BeCTh, MUThEBAs COJIa U APYTUX): Ha3bIBAThH
¥ COCTaBJIATH POPMYIIbI XUMHUYECKHUX BEIIECTB, OMPEACIATh MPUHAICKHOCTD K KJIACCy.
Hcrounnku xumudeckoit nHpopManuu (CpecTB MaccoBoi nHdopmaimu, cetb MIHTepHer
u npyrue). [louck napopmaium no HazBaHUsAM, UAEHTU(PUKATOPAM, CTPYKTYPHBIM

dbopmynam

CamocrosiTeibHas padora

CocraBneHue TabauLbl: 3aBUCUMOCTb (DPU3UYECKUX CBOMCTB BEUIECTBA OT TUIIA
KpUCTauIMuecKkon pemerku. CocTaBiaeHUe COOOIIEHH Ha TEMY: OCHOBHbIE 00JIaCTH
IPUMEHEHUS] HEOPTaHUYECKUX BEIIECTB, TPUBUAJIbHBIE HA3BAHMSI BEIIECTB.

OK 02
IIK 2.5

Tema 3.2.
dusuko-

OcHoOBHoOE coJep:kaHue

Teopernueckoe o0yueHue

OK 01
OK 02
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XUMHYECKHE
CBOICTBa
HEOPTaHUYECKUX
BCIIIECTB

Mertamnel. OOmue ¢u3MdYeckue W XUMHYECKHE CBoMcTBa MeTamwioB. CrocoObl
MoJydyeHusl. 3HAUeHHWE METAUVIOB U HEMETANIOB B TMPHUPOJE M IKU3HEACATCIbHOCTU
YyejoBeka M opraHu3MoB. Koppo3us MeTamioB: BHUIbI KOPPO3WH, CHOCOOBI 3aIUThI
METaJIJIOB OT KOPPO3UH

Hemeramnel. OOmme ¢u3nyeckue M XUMHYECKHE CBONCTBA HEMETAUIOB. THUNHMYHBIE
cBoiictBa HemeTtauioB [V— VII rpynn. Knaccudukaius u HOMEHKIATypa COEIUHEHUMN
HeMeTaJsIoB. KpyroBopoThl OMOT€HHBIX 2JIEMEHTOB B PUPOJIE

XHWMHYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPTAHMYECKUX BEIECTB (OKCHUIOB,
TUAPOKCHJIOB, KACIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB MPOCTBIX
BEILIECTB, BOJOPOIHBIX COEAMHEHUM, BBICIINX OKCUIOB M THIAPOKCHJIOB

HpaKaneCRne 3aHATUSA

HpaKanecxoe 3ansTHe 5. CocTaBjcHue ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKI_[I/Iﬁ C y4aCTuCM
IMPOCTBIX M CJIOXKHBIX HCOPIraHMYCCKHX BCHICCTB: MCTAJJIOB M HCMCTAJLIIOB;, OKCHIOB
MCTAJIZIOB, HCMCTAJIJIOB U aM(bOTepHBIX 9JICMCHTOB, HCOPTaHNYCCKHUX KHCJIOT, OCHOBaHUM
)51 aM(bOTepHLIX T'HAPOKCUIOB; HCOPIraHUICCKUX coneﬁ, XAPAKTCPUIYIOIIHUX HUX CBOMCTBA.
Pemenue IMPAKTHUKO-OPUCHTUPOBAHHBIX TCOPCTHUYCCKUX BaﬂaHI/Iﬁ Ha CBOﬁCTBa, COCTaB,
IMOJIYUCHHUC U 0e30macHOe MCITOJIB30BAHUE BAXKHEHIIINX HCOPIraHNYCCKHUX BCIUICCTB B 6I>ITy
u HpaKTH‘IGCKOf/'I ACATCIIBHOCTHU YC€JIOBCKA

CamocrosiTesibHast paboTa
[ToaroToBka pedepaToB Ui IPE3CHTALUN HA TEMY:

«Metannpl. PU3NYECKHE, XUMUYECKHUE CBOMCTBA U UX UCIIOJb30BAHUE B MPAKTUYECKOMN
JIeaTeIbHOCTHY. « HemeTtamibl. ®u3ndeckue, XMMUYECKHUE CBOMCTBA U UX MCHOJIb30BAaHUE
B IPAKTUYECKOU JIesTeIbHOCTIY . «Koppo3us MeraiuioBy. «lMcnons30BaHne METAILIOB U
HEMETAJJIOB HA KEJIC3HOU 10POre)

I1IK 2.5

Tema 3.3.
Nnentndukarus

OcHoOBHoOE coJep:kaHue

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
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HEOPTaHUYECKUX OK 04
BEILIECTB
JlabopatopHoe 3ansaTue Ne2 «nentudukaims HeOpraHUYECKUX BEIIECTBY.
Pemienne 3KCIEpUMEHTANBHBIX 3aJad MO0 XUMHUYECKMM CBOMCTBAM METANIOB U
HEMETAJUIOB, IO PACTIO3HABAHUIO U MOJYYCHUIO COCIUHEHUI METAJUIOB U1 HEMETAJIJIOB. 2
Wnentudukams HEOPraHUIECKUX BEIIECTB C MCIOIB30BAHUEM HX (DU3UKO-XUMUYICCKUX
CBOMCTB, XapaKTEPHBIX KAue€CTBEHHBIX peakiuil. KauecTBeHHBbIE peakiuu Ha cyibdar-,
KapOOHAT- U XJIOPUJA-aHUOHBI, HA KATUOH aMMOHHSI
KonTpoabnas .
CBOICTBAa HEOPTAHUYECKHUX BEIIECTB 2
pabora 2
Pa3znean 4. CrpoeHue U CBOMCTBA OPraHUYeCKHUX BelleCTB 35
Tema 4.1. OcHoBHOE coaep:xaHue 4 OK 01
Knaccudpukanus, | Teoperndeckoe ooyyenue 2 [IK 2.5
CTPOCHHC U [TosiBneHKE M pa3BUTHE OPTAHUYECKON XMMUH KaK Hayku. [Ipenmer oprannyeckoi
HOMCHKJIATypa  |XuMuU. MeCcTO U 3HaU€HUE OPraHNYECKON XUMUU B CHCTEME €CTECTBEHHBIX HAYK.
OpPraHUYeCKUX  [XMMHMUYECKOE CTPOCHUE KaK IOPSAJOK COCIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HX
BEILIECTB BAJICHTHOCTH. (OCHOBHBIE TMOJOKEHUS TEOPUU XUMHUUYECKOTO CTPOCHHSI OPraHUYECKHUX
coenuHeHuid A.M. DBytiepoBa. VYTIIepoAHBI CKEIET OPraHUYEeCKOM MOJIEKYJIBI.
3aBUCHUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO CTPOEHUs Mojekyid. M3omepus u 9
U30MEDBI.
[lonsitue o ¢ynkuuoHansHOW rpymnme. Pagukan. [lpuHnuner — kinaccudukauu
OpraHUYecKuX  COoequHEeHHM. MexayHapoaHas  HOMEHKJIATypa W IPUHIHUIIBI
HOMEHKJIATypbl ~ OpraHudeckux  coeauHeHuil. I[lonatue 00  a3oTcoaepkamux
COEJIMHEHUSAX, OMOJIOTMUECKU aKTHBHBIX BelllecTBax (yrjeBojax, >kKupax, Oeikax u Jp.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSIX (MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO)
IIpakTuyeckue 3aHATUSA 2
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IIpakTuyeckoe 3aHsiTHe 6. HoMeHkIaTypa OpraHMYECKUX COCIUHEHHH OTICIbHBIX
KJIAaCCOB (HACHIIICHHBIC, HEHACBHIIMICHHBIE W apOMAaTHYECKUE YTIICBOJOPOJBI, CIHUPTHI,
(dbeHOoIBI, aberuabl, KETOHBI, KapOOHOBBIE KUCIOTHI M Jp.) COCTaBJICHHE TOJHBIX U
COKPAIIICHHBIX CTPYKTYPHBIX (OpPMYST OpraHWYECKHUX BEIIECTB OTIACIBHBIX KJIACCOB,
WCITIOJIB3YsI X HA3BaHMS MO CHCTEMATHYECKOW W TPUBHAIBHOW HOMEHKIAType (ITHIIEH,
aleTWICH, TIUIepuH, (heHon, Gopmanbaeruj, yKCyCHash KHCJIOTa, TIAUIWH). PacueTs
npocteniied (opMyITbl OPTaHUIECKON MOJICKYJIIBI, HCXOIS U3 JIEMEHTHOTO cocTaBa (B %)

CamocrosiTeibHast padoTa
[TpopaboTka KOHCTIEKTa, N3y4eHHE OCHOBHBIX MOJIOKEHUN TEOPHUH OPTaHUYECKUX
coenuHeHni. [1oAroToBKa K MpakTHYeCKOM padoTe.

Tema 4.2.
CBoiicTBa
OPTaHUYECKUX
COCTMHCHUU

OcHoBHOE coaep:xaHue

12

Teopernueckoe o0yueHune

®OU3NKO-XMMUYECKUE CBOMCTBA OPraHUYECKUX COCJUHEHUN OTICNbHBIX KJIACCOB
(ocobeHHOCTH KJTacCU(PUKAIIMKA U HOMEHKJIATYPBl BHYTPH KJIacCa; TOMOJIOTUUECKUM Pl U
obmast dopmyna; uzomepus; (puandecKkue CBONCTBA; XMMHUYECKHE CBOMCTBA; CIOCOOBI
MOJIYYEeHUS):

— TIpeneibHbIE YIIIeBOAOPObl (aJKaHbl U LUKIIOANKaHbl). ['opeHne MeTraHa Kak OJMH W3
OCHOBHBIX HMCTOYHUKOB Te€IJIa B MPOMBIIUIEHHOCTH U ObITy. CBOWCTBA MNPUPOIHBIX
YTJIEBOJIOPOJIOB, HAXOXKAEHUE B PUPOAE U IPUMEHEHHE AJIKAHOB;

— HemnpenaeNbHble (AJKeHbl, alKWHbI M aJKaJWEHbl) U apOMaTHYECKUE YTIIEBOJAOPOJBbI.
['opeHne aneTniieHa Kak MCTOYHHMK BBICOKOTEMIIEPATYPHOTO IUIAMEHW I CBApKU U
PE3KU METAJIIOB

— KHCTIOPOJCOJEPKAIME COCNUHEHUS (COUPTHI U (PEHOJIbI, KapOOHOBBIE KHCIOTHI U
aGUpBl, albIETHABl W KETOHBI, KHUPbI, yriaeBoabl). [IpakThueckoe NpUMEHEHHE
STWICHTJIMKOS, ThulepuHa, ¢enona. [Ipumenenue Qopmanpiaernaa, aneraibIerua,
YKCYCHOM KHCJIOTHI. MbIjla KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. MOMOIINE CBOWCTBA
MbLIa

— a30TCOZIepKAIINE COEIVHEHNSA (aMuHBI " AMHUHOKMCIIOTHI, OeJKn).
BricokoMoOJIeKyIIpHbIE  COEMHEHMS (CMHTETUYECKHE U OHOJIOTHYECKU-aKTHUBHEIC).

OK 01
OK 02
OK 04
[K 2.5
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MonHomep, mnoaumep, CTpYKTypHOe 3BeHO. [lommmepusanus >THIIeHa KaK OCHOBHOE
HaIpaBJIeHUE ero UCTIOIb30BaHMUS.
['eHeTryeckas CB3b MEXIY KJIACCAMU OPTaHUYECKUX COEJIMHEHUMN

HpaKaneCRne 3aHATUA

IIpakTnyeckoe 3ansaTue /. CBONCTBa OPraHUYECKUX COEIMHEHHHA OTIEIBHBIX KJIACCOB
(TpuBHAJIbHAsE M MEXAYHapoJHas HOMEHKJIATypa, XUMHUYECKHE CBOWCTBA, CIOCOOBI
MOJIy4EeHHs1): MpeesibHbIC (aJIKaHbl U IUKIIOAIKAHBI), HETIPECIbHbIC (AJIKEHBI, AIKUHBI U
aJIKaJNEHBI) U ApOMATUYECKUE YTIIEBOJOPOAbI, CIIUPTHI U (EHOJIbI, KAPOOHOBBIE KUCIIOTHI
U 3(dupsl, anbaeruibl U KETOHbI, aMUHBI M AMUHOKHCIIOTBI, BBICOKOMOJICKYJISPHBIC
COCIMHEHHUA. 3aJlaHMs Ha COCTABJICHUE YPaBHEHUN XMMHUYECKHMX PEAaKLUUN C y4acTUEM
OpraHUYECKUX BEIIECTB HA OCHOBAHUHU X COCTABA U CTPOCHHUS

IIpakTuyeckoe 3ansiTue8 CocTaBieHHE CXEM PEAKIMI (B TOM YUCIE IO MPEII0KEHHBIM
LEMOoYKaM MPEBPAILEHUI), XapaKTEPU3YIOUIUX XUMUYECKHE CBONCTBA OpPraHUYECKUX
COEIMHEHUN OTIENBbHBIX KIJIACCOB, CIIOCOOBI MX MOJYYEHUS U HA3BAHHE OPraHUYECKHUX
COEIMHEHUH 10 TPUBUAIBHOW MJIM MEKTYHAPOIHONW CHCTEMAaTUYECKOW HOMEHKIIATYPE.
Pemienne npakTUKO-OPHUEHTUPOBAHHBIX TEOPETHYECKMX 3aJaHUM Ha  CBOMCTBA
OpPraHUYECKUX COCIMHEHUN OTAEJIbHBIX KJIACCOB

JlaGopaTopHble 3aHATHSA

JlabopaTopHoe 3ansitue Ne 3 “TIpeBpanieHus OpraHM4eCcKUX BEIIECTB IPU HArpeBaHUU'".
[TosryuyeHue 3TUIIEHA U U3YYECHHUE €r0 CBOMCTB. MoaemnpoBaHUE MOJIEKYJT U XUMUYECKHUX
MpeBpalleHU Ha TPUMEPE dTaHa, STUIICHA, alleTUIICHA U JIp.
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CamocrosiTeibHas padoTa

CocraBnenue Tabnuibl « OCHOBHBIE KJIACCHI OPTAHUYECKUX COCAUHEHUIN
[ToaroToBka cooOuIeHNI Ha TeMY: « XUMHUS YTIIEBOJOPOIHOTO ChIPhSl M MOsI Oyaymias
npodeccusin. «HedTh mpoaykTsl nepepabOTKu». « ITaHOI: BeIUyaiiiiee 6Ji1aro uiu
CTpaIHoe 3710». «MHOroaToMHbIe CIIUPTHI U MOs OyayIias npodeccruoHagbHas
NesATeIbHOCTDY. « CHHTETUYECKHUE MOIOIIUE CPEICTBA: IOCTOMHCTBA U HEIOCTATKI.
«3HayeHue YIJIeBOIOB B )KU3HM uesoBeka». « [lomumepsl. [lnactmaccsl B ObITY.
«IIpumeHeHne NoJMMEPOB Ha KEJIE3HOM 10porey.

Tema 4.3.
Nnentudukarus
OpraHUYeCKUX
BEILIECTB, UX
3Ha4YCHHUE U
MIpUMEHEHUE B
OBITOBOH U
MIPOU3BOICTBEHH
OU JIeATEIbHOCTH
yeJloBeKa

OcHoBHOE coaep:xaHue

Teopernueckoe o0yueHue

bruooprannueckue coenuHeHus. [IpuMeHEHHEe W OWOJIOTMYECKas pOJIb YIJICBOJIOB.
OKxHCIIeHHE YTIIEBOAOB — HCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. O0JIacTH MPUMEHCHHUS
aMUHOKHUCIO0T. IIpeBpaieHns OCNKOB MHINM B opraHu3Me. buosjormdeckue (GyHKIHA
OenkoB. buosjornyeckre GyHKIUH >KHUPOB. PoJIb OpraHMYECKOW XMMHHU B PCIICHHH
po0JIeM MUIIEeBOM 6€301aCHOCTH

Ponb oprannueckoil XMuMUU B PEHICHUHM MPOOJIEM SHEPTeTUYeCKOW Oe30MacHOCTH, B
pPa3BUTUH MEIUIIMHBI, CO3JAHUM HOBBIX MAaTEPUAIOB, HOBBIX MCTOYHHUKOB JHEPrUU
(ayIbTEepHATUBHBIE UCTOYHUKHU dHEPrun). OnacHOCTh BO3/ICUCTBUS HA JKUBBIE OPTaHU3MbI
OPTraHUYECKUX BEIIECTB OTMACJIbHBIX KJIacCOB (YTJIEBOIOPOJbI, CIHUPTHI, (PEHOJBI,
XJIOPOPTaHUYECKHUE TPOU3BOJIHBIC, AIBACTUIIBI U JIP.), CMBICI MOKa3aTessl MpeaebHO
JIOITYCTUMOM KOHIIEHTPAIUU

JlaGopaTopHble 3aHATUA

OK 01
OK 02
OK 04
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JlaGopaTopHoe 3ansiTue Ned “Unentudukaius opraHMuecKux COSAMHEHUN OTIEIbHBIX
KJIaCCOB”

Wnentuduxanuss OpraHMYEeCKHX COCAUHEHMH OTIENbHBIX KJIaccoB (Ha MpuMepe
aJbJIETUIOB, Kpaxmaja, YKCYCHOM KHCIJIOTBhI, OE€JIKOB M T.II.) C HMCIOJIb30BAaHUEM UX
(U3UKO-XMMHUYECKHUX CBOMCTB M XapaKTEPHbIX KAaueCTBEHHBIX peakuui. JleHaTypanus
Oenka mpu HarpeBaHuU. LIBeTHble peakuuu OenkoB. BO3HMKHOBEHHE AHATUTHYECKOTO
CUTHAJIA C TOYKM 3PEHHsS XMMHYECKUX IIPOLIECCOB NPH IPOTEKAHUM KadeCTBEHHOU
peakuuu, NO3BOJISAIOUIEH HIEHTU(PUIUPOBATh NPEI0KEHHBIE OPraHUYECKUE BEIIECTBA

CamocrosiTesibHast paboTa
CocraBieHue Mpe3eHTalNN: 3HQYEHUE XUMHUH B PEIICHUH DJHEPreTHYECKON U
IIPOJIOBOJILCTBEHHOM MPOOJIEMBI, BpPe]l ¥ MOJb3a OPTraHUYECKUX BEIECTB

Konrpoasuas CrtpykTypa U CBOWCTBA OPTaHUYECKUX BEIIECTB
padora 3 PYKTYP p
Pazien 5 Kunernueckue u TepMoaMHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKHX

peakuui

5.1 CkopocTh
XUMHUYCCKUX
pEaKIuu.
XHUMHUYECKOE
paBHOBECHE

OcHoBHoOE coaep:xaHue OK 01
OK 02

Teopernueckoe o0yyenune

CKOpOCTh peakiiy, €€ 3aBUCUMOCTb OT PA3JIMYHBIX (DAaKTOPOB: MPUPOABI PEarupyrOLINX

BEILECTB, KOHLEHTPAUMU pPEarupyrolIMX BEIIECTB, TEMIIEPAaTypbl U  IUIOLIAAH

pPEaKLMOHHOM TMOBEpXHOCTU. TemnoBble 3((PEKTHl XUMUYECKUX peakuuidl. ODK30- U

HAOTEPMUYECKUE, PEAKIIUU.

O6patuMocTh peakiuii. XUMUYECKOE€ PaBHOBECHE M €r0 CMEIIeHUE MOoJ JeHCTBUEM

pa3nMyHbIX (PAKTOPOB (KOHILIEHTpALMsl PEAareHTOB WM MPOAYKTOB PEaKUWHd, JaBICHUE,

TeMrepatypa) [Uisl CO3JaHUsl ONTUMAJbHBIX YCJIOBHM MPOTEKaHUS XUMHUYECKUX

rpoueccos. Ilpuniun Jle [latense

IlpakTHyeckne 3aHATHUSA OK 01
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IIpakTuyeckoe 3ansaTHe 9. PelieHue npakTUKO-OPUEHTUPOBAHHBIX 3a/IaHUN HA aHAJIH3
(bakTOpOB, BIUAIONINX HA U3MEHEHHE CKOPOCTH XMMUYECKON peakiuu, B T.4. C MO3ULIUN
HKOJIOTHYECKH 1€J1eCO00pa3HOro MOBEICHUS B ObITY U TPYJIOBOM JEATEILHOCTH B LENSIX
COXpaHEHUS CBOETO 3/I0POBbs U OKPY>KAIOIICH MPUPOTHON CPEIbI.

Pemienue nmpakTuko-oprUeHTHUPOBAHHBIX 3aJjaHul Ha NpuMeHeHue npuniuna Jle-Illarense
JUTSL HAXOKJICHUSI HAMPABIICHUS CMEIICHHUS PaBHOBECHS XUMHUYECKOW pEaKIuu U aHallu3
(GaKkTOpOB, BIMUSIIONIMX Ha CMEIIEHNE XUMUYECKOTO paBHOBECHS

CamocrosiTeibHast padoTa
[TpopaboTka KOHCIIEKTOB 3aHITHIA, MOJTOTOBKA K MPAKTUYECKOMY 3aHSTHIO.

OK 02
IIK 2.5

Pasnea 6.

PacTBOpHI

Tema 6.1.
Ilousarue o
pacTBOpax

OcHoBHOE€ CoacpxaHue

N

Teopernueckoe o0yueHune

PactBopenue kak ¢usmko-xummuueckuid mpouecc. PactBopbl. CriocoObl MPUTOTOBICHUS
pactBopoB. PactBopumocTe. MaccoBass a0Jisi pacTBOPEHHOro BemiecTtBa. CMbICH
IIOKa3aTelsisd MPEEeNIbHO JONYCTUMOW KOHIIEHTPAlMM M €r0 MCIOJIb30BAHUE B OLIEHKE
HKOJIOTHYECKOI 0€30I1acHOCTH.

[TpaBuiia 3KOJOTrHUECKH 11€J1IeCO00Pa3HOro MOBEACHUS B ObITY U TPYJIOBOM JESTENIbHOCTU
B LIEJISAX COXPAHEHHsI CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOJHON Cpebl; ONACHOCTb
BO3JICHCTBHSI HA )KMBbIE OPTraHU3MBbI ONPEECICHHBIX BELIECTB.

Pemenne  NpakTUKO-OPUEHTHPOBAHHBIX  PACUYETHBIX  3aJaHMM  HA  PacTBOPHI,
UCIOJIb3yeMble B OBITOBOW U IIPOU3BOACTBEHHOM JEATEIbHOCTH YeJIOBEKa

CamocrosiTeibHas padora

[TpopaboTka KoHCTIEKTOB 3aHATHIl. [Ipe3eHTalus pacTBOPHI HA KEJIE3HOM JT0pore.

OK 01
OK 02
OK 07
I1IK 2.5

Tema 6.2.
HccnenoBanue
CBOMCTB
pPacTBOPOB

OcHOBHOE coaepxaHue

JlaGopaTopHble 3aHATUA

NINININ

JlaGoparopHoe 3ansaTue Ne 5 «IIpurotoBneHne pacTBOpoOB».
[IpuroroBieHre pacTBOPOB 3aJaHHON (MaccoBo, %) KOHUEHTpaluu (C MPaKTHKO-
OPUEHTUPOBAHHBIMHU BOIIPOCAMHU) U ONIPEACIICHUE CPEIbl BOJHBIX PACTBOPOB.

OK 01
OK 02
OK 04
[1K 2.5

22




Pemenue 3a7la4 Ha MIPHUTOTOBJICHHUC PACTBOPOB

HpOq)eCCI(IOHaJ'Il)HO-Opl/IeHTI/IpOBaHﬂoe coaepkanue (conepmaﬂne NMPUKJIAAHOIO MOI[yJIﬂ)

Paznea 7.

XuMHUs B ObITY U IPOU3BOJACTBEHHOM 1eSITEJIbHOCTH YeJI0BEKA

XuMus B ObITY U
MIPOU3BOICTBEHH
OM AEATEIbHOCTU
YeJIoBeKa

OcHOBHOe coaepxaHue

(o]

Teopernueckoe o0yuenme

Hogeiimue 1OCTHXKEHNST XUMAYECKON HAYKU U XUMUYECKOW TEXHOJIOTUHU. Pob XumMnu B
00eCIeYeHUN 3KOJIOTHUECKON, DPHEPTETUICCKON W THIIEBOW OE30MacHOCTH, Pa3BUTHU
MeauiuHbl. [IpaBuia moucka W aHaM3a XUMUYECKOH HMH(POPMAIUA W3 PA3THUIHBIX
UCTOYHUKOB (Hay4yHass M y4yeOHO-Hay4yHasl JuUTepaTypa, CpeACTBa MacCOBOMU
uH(popmanuu, cetb MIHTEpHET)

HpaKaneCRne 3aHATUSA

IIpakTuyeckoe 3ansatue 10. [lomck m aHamM3 KEWCOB O MPUMCHCHUH XUMHUYCCKUX
BEIIIECTB U TEXHOJIOTUM ¢ yueToM Oyayiiei npodeccuoHaIbHOM EeITeTbHOCTH MO TEMaM:
BAKHEHUILINE CTPOUTENIBHBIE MAaTepUAIIbl, KOHCTPYKIIMOHHBIE MaTEpUAJIbl, KPACKU, CTEKIIO,
KEpaMHKa, MaTE€pUANIbl U DJIEKTPOHMKH, HAHOMAaTEpUallbl, TEKCTUJIbHBIC BOJIOKHA,
UCTOYHUKU OHHEPTrUd, OPraHUYeCKUEe U MUHEpAIbHbIC YAOOpPEHUS, JIEKAPCTBEHHBIC
BEII[ECTBA, OBITOBAS XUMHUSI.

IMpakTuyeckoe 3ansatue 11. 3ammra: [IpencraBienue pe3yabTaTOB PEIICHUs] KEHWCOB B
dbopme MUHH-TTOKIIaa C IPe3CHTAINEH

CamocrosiTeibHas padora

CocrapieHue pe3eHTaui: « XUMHS YTIIEBOIOPOIHOTO CHIPhSI K MOSI Oy TyIias
npodeccus». «HaHOTeXHOIOTHH B XUMHUINY, 3HAYEHUE XUMHH JIJII MOCH OyayIe
npodeccun.

OK 01
OK 02
OK 04
OK 07
IIK 2.5

IIpome:xxyToUyHasl aTTeCTANUA MO JUCHUIINHE (MU PepeHIITUPOBAHHBIN 324€T)

Bcero

105
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3. YcioBus peajiu3zanuu NporpaMMbl 0011e00pa3oBaTeIbHON JUCHUILIHHBI

3.1. TpeboBaHusi K MUHMMAJBbHOMY MAaTEPHAJIbLHO-TEXHUYECKOMY 00eCIedeHUI0

Jns peanuzauuu MpOrpamMMbl  TUCHUIUIMHBL JOJDKHBI OBITH TMPEIYyCMOTPEHBI
CIEyIoIINe CHEeIHalbHbIE MOMEIICHUs: y4eOHBbIH KaOMHET XMMHUU W/HIK y4eOHOUH
XUMUYECKOH JTab0paTOpHH.

O6GopynoBanne y4eOHOro KaOumHera (HArJIsiAHbIe MOCOOMS): HAOOPHI
[IAPOCTEPKHEBBIX ~ MOJENEH  MOJEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TPOCTHIX M CJIOXKHBIX BEIIECTB W/MJIHM KOJUICKIIMH MOJIMMEPOB; KOJUICKIIHS
TOPHBIX MOPOJ M MHUHEpanoB, Tabnuina MenzaeneeBa, yueOHble (QUIBbMBI, U(POBBIE
00pazoBaTebHbIE PECYPCHI.

Texnuyeckue  cpeacrBa  00y4eHHMsl:  KOMIIBIOTEp C  YCTpPOMCTBaMH
BOCIIPOM3BEAECHUA  3BYKa, IMPUHTEP, MYJbTUMEAUA-TIPOEKTOP C  JKPaHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPE3EHTEP sl IPE3CHTALIIA.

O6opynoBanmne JsaGoparopum W PpadovYux MecT Ja0OPATOPHUM: MEH3YPKH,
MUTETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTyMbl, MPEIMETHbIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarelbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMBIBAIIKHU,
CTEKJIIHHbIE TPOOUPKH, PE3UHOBbIE NPOOKH, (OHAPUKK, HAOOpP PEAKTUBOB,
CTEKJISTHHBIE MaJOYKH, IUTATUBBI [JIi TPOOUPOK; MEPHbIC UUIUHIPHI, BOPOHKU
CTEKJISTHHBIE, BOPOHKHU JenuTeNnbHbie MmuuHApudeckue (50-100 wmut), cTynmku c
nectukoM, (apdopoBbie YalIKd, NUHUETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacOBBIE CTEKJA, BJEKTPOIUIUTKH, JIA0OpAaTOPHbIE IITATUBBI, CIIMPTOBBIE TOPEJIKH,
CIIUYKH, TPUOOp JJI TOJY4YEHHUs] Ta30B (WM MPOOHpKa C Ta300TBOAHON TpyOKoil),
JepKaTenu NIl MPOOUPOK, CKIISTHKU JJIS XPaHEHUS PEaKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakansl (50, 100 u 200 mi); mmaTenu; MUHIETHI; TUTEIBHBIC ITUIIIIHI;
CEKYHJIOMEpHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KOJIOHI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISIHHbBIE MAJIOUYKU; KOHUYECKUE
K0J10b1 Jy1st TUTpoBanus (50 u 100 mur); MHIUKATOPHBIE TIOJIOCKU JIJIst onpeneneHus pH
U CTaHAAapTHAs WHJIUKATOpPHAs IIKala; YHUBEPCAIbHBIM MHAUKATOP; MUneTku Ha 1, 10,
50 mn (umu po3atopel Ha 1, 5 u 10 M), GropeTKH Il TUTPOBAHUS, MEIUITMHCKHE
mmpunbl Ha 100-150 M, maGopaTopHble W/WiAM aHaTWTUYECKHE Bechl, pH-meTpsl,
CYIIWJIBHBIN 1mIKad, u Jp. 1abopaTopHOE 000pYI0BAHHUE.

3.2. UudopmannoHHoe odecnevyeHre peaan3aiuu NporpaMmmbl
Hns  peanuzanuu  mporpamMMbl  OuMOIMOTeuHbIH  (oHI — oOpasoBaTeNbHOU
OpraHu3alMi yKOMIUIEKTOBAH TE€YAaTHBIE W/WIM DJIEKTPOHHBIE 00pa3oBaTelbHbIE W

uH()OPMAITMOHHBIE  PECypChl,  PEKOMEHJOBAaHHbIE  [UII  WCIOJb30BaHHUS B
o0OpasoBarenbHOM Tpoliecce.
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3.2.1. IleyaTHble U3gaHusd

1. Audunorenona, 1. B. Xumusi: yaueOHUK U PAKTUKYM JIJIs1 CPEHETO
npodeccuonanbHoro odpaszopanus / M. B. Andunorenosa, A. B. babkos, B.A.

[TonikoB. — 2-e u31., ucnp. u gor. — Mocksa: U3narensctBo FOpaiit, 2022— 291 c.

2. Hleromuxuna, H. A. O6mas xumust: yueOnuk s CITO / H. A. lleronuxuHa,
JI. B. MunaeBckasi. — Cankrt-IletepOypr: Jlans, 2021 — 164 c.

3. Hukonbckuii, A. b. Xumus: Y4eOHHK M TPaKTUKYyM MpodhecCHOHATBHOTO
obpazoBanmsi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3.,
nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022 — 507 c.

4. Xumusi: yueOHUK AJis cpeaHero npodeccuonaabHoro oopazoBanus / FO. A.
JleGenes, I'. H. ®anees, A. M. I'onyOes, B. H. [llanoBan; oy oOmieit penakiuei I'. H.
daneeBa. — 2-¢ m3., nepepad. u gqon. — Mocksa: MznatensctBo FOpaiiT, 2022 —
431 c.

3.2.2. JlonoaHUTEIbHbIE HCTOYHUKH

1. I'abpuensn, O. C., JIsicoBa, I'. I'. Xumus: kHura 111 pernogaBaTess: y4eo.-
MeTo. mocodue. — M. Akanemus, 2012 - 332 c.

2. Yepnukosa H. 0., Memepsikoa E. B. Pemaem 3agaun mo Xumuu
camocTtosTenbHo: yueOnoe nocodue / H. FO. Uepnukona, E. B. MemepsikoBa —
Canxrt-IletepOypr: Jlansb, 2022 — 328 c.

3. PesanxoB B. A. COopHUK ynpaXHEHHI 1 33]1a4 110 OPTaHUIECKOM XUMHUH:
yuebHoe nmocooue / B.A. PesnukoB — Cankt-IletepOypr: Jlans, 2021 — 226 c.

4. Kanycruna A. A., Xampuenko WM. I'., Jlubano B. B. OOmasa wu
Heopranuyeckas xumus. [Ipaktukym / A. A. Kanyctuna, M. I'. Xanpuenko, B.B.
JIu6anoB — Cankrt-IlerepOypr: Jlanb, 2020 — 152 c.

5. T'abpuensa O.C. Xwumusa: yueO. misa cryd. npod. yueb. 3aBeneHuid /
O.C.I'abpuensu, N.I'. OctpoymoB. — M., 2016.- 256 c.

6. I'abpuensn O.C. Xumus nis npodeccrii ¥ CneruaibHOCTeH TEXHUYECKOTO
npoduiiss:  y4eOHMK JUIsi  CTyHd. yupexkaeHuit cpen. mnpod. oOpasoBanus /
O.C.I'abpuensu, U.I'. OctpoymoB. — 4-e uzn., crep. — M.: M3narenbckuii eHTP
«Axagemus», 2017 — 272 c.

3.2.3. UnurepHeT-pecypcbl

1. hvsh.ru — Xypnan «Xumust B IIKOJIEH.

2. https://postnauka.ru/themes/chemistry — nexiuu mo XumMuu Ha caite
[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-nomynsipHbrit
NpoeKT «DJIeMEeHThl bobIoil HayKW» MaTeMaThKa, acTPOHOMHS, HAYKH O KU3HH,
Hayku o 3emiie). HoBocTu Hayku, KHHUIM, HAyYHO-TIOMYJISIPHBIE CTaThH, JIEKIIWH,
SHIUKJIONEANH.

3. http://gotourl.ru/4785  (http://www.hij.ru/) Calit HayYHO-TTOIYJISIPHOTO
KypHaIa « XUMUS U KUA3ZHBY.
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4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema IMCTaHIIMOHHOTO O0Y4YEHUS, HAllpaBJICHHAs B MIEPBYIO OUYepeb Ha
IIOATOTOBKY K OJIMMIIMAJAaM BCEX YPOBHEW — OT IMIKOJIBHBIX 10 MeXayHapoaHOM.
CaliT coepKUT OrpOMHOE KOJIMYECTBO 3aja4, CIPYNIHUPOBAHHBIX KaK IO TEMaM, TaK U
no onummuagam. [1o Bcem OCHOBHBIM pa3zienaM XUMUU MPUBENEH TEOPETUUECKUN
MaTepuai 1 pa3o0paHbl pelIeHUs] TUIIOBBIX 3a/1au.

5. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3pIuHBIH CalT O
CBOMCTBAX XUMHUYECKUX JIEMEHTOB.

6. http://gotourl.ru/7180 (https://www.lektorium.tv) Hexommepueckuii Caiit
OHJIaliH-00pa30BaHus, 00pa30BaTENbHBIX KYpPCOB U BHUJEO- JEKUUN AJIS IIKOJIBHUKOB,
CTYACHTOB U yuuTenel. ECTh HECKOIBKO KypCOB MO XUMUH.

7. http://www.xumuk.ru  CaiiT 0 XHMHUH: KJIACCHYECKUE YUCOHHKH,
CIPAaBOYHHUKH, IHIMKJIONEANH, TMOUCK OPraHMYECKUX W HEOPTaHMYECKHX pEeaKluH,
COCTaBJICHUE YPABHEHUN pPEaKIIUH.

8. http://orgchemlab.com/ Caiit, mOCBSIEHHBIN MPaKTHYECKOW padboTe B
1abopaTopuu

4. KOHTpOJIb M OLIeHKA Pe3yJibTATOB 0CBOEHHs 00111e00pa30BaTe/IbHOM
AUCHUIITMHBI

KoHTpoJib 1 OlLIEHKa pe3ysIbTaTOB 00y4YEHHUs OCYIIECTBIISIETCS MPENOJaBaTENEM
B TIpollecce TMPOBEACHHUS TMPAKTUYECKUX 3aHATHA UM J1aOOpaTOpHBIX pador,
TECTUPOBAHMS, @ TAK)XE BBITIOJHEHUS OOYYAIOIIMMUCS WHAMBUAYAJIbHBIX 3aJaHUM,
IIPOEKTOB, HCCIEAOBaHUN. Pe3ynbrarhl OOyueHUs ONpeAessioT, 4TO OOyyaroluecs
JOJDKHBI  3HATh, NIOHMMAaTb W JEMOHCTPUPOBATH II0 3aBEPLICHUN HW3YyYECHUS
JUACLUILIVHBL.

Jnst hopmupoBaHusi, KOHTPOJS M OILIEHKH PE3yIbTaTOB OCBOCHHS Y4eOHOM
JUACLUILIAHBL KCIOJIB3YETCSI CUCTEMa OLIEHOYHBIX MEPOIPUSITUNA, IMPEACTABIISIONIAS
co00l KOMIUIEKC y4eOHBIX MEPONPUITHI, COTJIACOBAHHBIX C Pe3yJibTaTaMU 00y4YEHUs
u chopmynupoBanHbix ¢ yduetom @DPI'OC COO (mpeameTHble pe3yiabTaThl IO
qucuuiuinie) u GI'OC CIIO.

Tunsl oteHOYHBIX

Ne (OK/IIK| Moayas/Pa3zaen/Tema | Pe3syabrar 00yueHust .
MeponpusiTHid

| | OcHoBHOE coepkaHue

1 DopMyJIUpPOBATH

Pa3gen 1. OcHoOBBI
0230BbI€ MOHATHUA U
CTPOEHHsI BelleCTBA
3aKOHbI XUMHHU
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OK/IIK

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol OIeHOYHBIX
MepONPUATHH

11

OK 01

CrpoeHue aToMOB
XUMHUYECKUX DJIEMEHTOB
Y [IPUPOJIA XUMHYECKON
CBSI3H

CocTaBiiTh
XUMH4Yeckue HopMyIIbl
COCIMHECHUH B
COOTBETCTBHU CO
CTEIICHBIO OKUCIICHUS
XUMHUYECKUX
3JIEMEHTOB, HCXOJIS 13
BAJICHTHOCTH U
AIEKTPOOTPULIATETHHOC
T™H

1. Tect «Ctpoenue
aTOMOB XUMUYECKHUX
AJIEMEHTOB U MPUPOAA
XUMHYECKOU CBA3M.

2. 3amauu Ha COCTaBIICHHE
XUMUYIECKUX (HOPMYIT
JIBYXaTOMHBIX
COEIMHEHU (OKCHUJIOB,
Cynb()HUI0B, THAPUIOB H
T.IL.).

3. 3amaHus HA
HCIIOJIb30BaHUE
XUMHYECKON CUMBOJIMKH U
Ha3BaHUU COEIMHEHUM 110
HOMEHKJIaType
MEXIYHAPOIHOTO CO03a
TEOPETUYECKON U
MIPUKIIATHON XUMUHU U
TPUBHAIBHBIX Ha3BAHUI
JIJISl COCTaBJICHUS
XUMUYECKUX (POpMyJT
JIBYXaTOMHBIX
COEIMHEHU (OKCHUJIOB,
Cynb()HUI0B, THAPUIOB U
T.I.) U IPYTUX
HEOPTaHUYECKHUX
COEIMHEHUN OTIEIIbHBIX
KJIaCCOB

1.2

OK 01
OK 02

[lepnoanueckuii 3aK0H
u tabimmna JI.1.
MenneneeBa

XapakTepu3oBaTh
XUMHYECKHUE DIIEMEHTBI
B COOTBETCTBUU C UX
MOJIO)KEHUEM B
MIEPUOANYECKOU
CHUCTEME XUMHUYECKUX
anemeHToB [[. M.
MenpeneeBa

1. Tect «Merammmnueckue /
HEMETAJIJTNYECKUE
CBOICTBA,
AIEKTPOOTPULIATETHLHOCTh
U CPOJICTBO K DJICKTPOHY
XUMHYECKUX DJICMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHUEM
1 TIOJIOKEHHEM B
MEPUOIUYECKON CUCTEME
XUMHYECKUX DJIEMEHTOB
JI.1. MenpaeneeBay.

2. IlpakTrueckue 3a1anust
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OK/IIK

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol OIeHOYHBIX
MepONPUATHH

Ha YCTAaHOBJICHHUE CBSI3U
MEXy CTPOCHUEM aTOMOB
XAMHYECKHX DJICMEHTOB U
MEePUOTNIECKUM
W3MEHECHUEM CBOMCTB
XAMHYECKHX DJIEMEHTOB U
HUX COCIMHEHUH B
COOTBETCTBHH C
MTOJIOKCHUEM
ITeprnoanyeckoi cucreme.
3. IIpakTuko-
OpPUEHTUPOBAHHBIC
TEOPETUYECKHUE 3aaHus
Ha XapaKTepU3alHIo
XHMHUYECKHX DJICMEHTOB:
«Metanmuueckue /
HEMETAJUTNUCCKHC
CBOMCTBA,
AIEKTPOOTPULIATEHLHOCTh
U CPOJICTBO K DJIEKTPOHY
XUMUYECKHX IJICMCHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM
1 MOJIOKCHHUEM B
MEPUOIUYECKON CUCTEME
XHMHUYECKHUX DJICMEHTOB
J.1. MenneneeBa»

Paszpnea 2.
XuMu4eckue peakuuu

Xapakrepu3oBaThb
THIBI XUMUYECKHX
peakuuii

Konrpoabnas padora
«CTpoeHue BeliecTBa u
XUMHYECKHE PeaKIum»

2.1

OK 01
OK 04
IIK 2.5

Tunel XUMHUYECKUX
peakiuu

CocTaBsTh peakiuu
COEIMHEHUS,
pasyioxKeHust, 0OMeHa,
3aMeIeHH,
OKHMCJINUTEILHO-
BOCCTaHOBHUTEIIBLHEIE
peakuu

1. 3agaum Ha cocTaBlieHHE
YPaBHEHUU pEAKIUN:

— COCJIMHEHUSI,
3aMeIeHus, Pa3JIOKEHHUS,
oOMeHa;

— OKHUCJIUTEIIbHO-
BOCCTAaHOBUTEIbHBIX
peakiuii ¢
UCIIOJB30BaHUEM METO/IA
AJIEKTPOHHOTO OanaHca.
2. 3amauu Ha pacyer
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OK/IIK

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol OIeHOYHBIX
MepONPUATHH

MaccChl BEIIECTBA UM
00béMma

ra3oB 110 H3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO
U3 YYaCTBYIOIIHX B
pEaKIINK BEIIECTB;
pacyEThI

Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MPOJTYKTOB PEAKIIUHU, €CIIH
OJIHO U3 BEIIECTB UMEET
IpUMECHU

2.2

OK 01
OK 02
[IK 2.5

DIEKTpOIUTHYCCKAS
JIUCCOLIMALIASA U MOHHBIN
o0MeH

CocTaBisATh ypaBHCHUS
XUMHUYCCKUX PEaKITuU
HOHHOT0 OOM€eHa C
y4acTHEM
HEOPTaHUYCCKUX
BEIECTB

1. 3ananus na
COCTaBJICHHE
MOJIEKYJIIPHBIX U MOHHBIX
peakiuii ¢ yyacTuem
KHCIIOT, OCHOBaHUH U
COJIEH, YCTAHOBJICHUE
U3MEHEHUS KUCIIOTHOCTH
cpenbl

2. JJabopatopHas pabota
"Tunbel XUMUYECKUX
peakuin"

Paznen 3. Crpoenue u
CBOIICTBA
HEOPraHM4eCKHuX
BelIeCTB

HUccnenoBath
CTPOCHHE U CBOMCTBA
HEOPraHUuYeCKHX
BeIEeCTB

KounrpouabHas padora
«CBoiicTBa
HEOPraHU4YeCKHUX
BeLEeCTB»
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OK/IIK

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol OIeHOYHBIX
MepONPUATHH

OK 01
[IK 2.5

Knaccuduxkanus,
HOMCHKJIATypa 1
CTpOCHHUE
HEOPTaHUYECKHUX
BEIIECTB

Knaccuduimposatsb
HEOpraHUYeCcKue
BEILECTBA B
COOTBETCTBHUH C UX
CTpPOEHUEM

1. Tect «<Homenkiatypa u
Ha3BaHHE
HEOPTaHUYECKUX BEIIECTB
UCXOJISl U3 UX XUMUYECKOU
dbopMyIbl UK
COCTaBJICHHE XUMHUYECKON
(bOopMyITBI HCXOIST U3
Ha3BaHM BEIECTBA MO
MEKTyHapOIHOU WIIH
TPUBUAIIBHOU
HOMEHKJIAType».

2. 3ajmauu Ha pacyer
MacCOBOM 1011 (Macchl)
XUMHYECKOTO AJIEMEHTA
(coenuHeHus) B MOJIEKYJIE
(cmecn).

3. IIpakTueckue 3aqaHus
1o KJaccCU(pUKAaIHH,
HOMEHKJIATYpE U
XUMHYECKUM (hopMysiam
HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. ITpakTuecKkue 3a1aHus
Ha ONpeAesICHUE
XUMHYECKOU aKTUBHOCTHU
BEILIECTB B 3aBUCUMOCTH
BUJIa XUMHYECKOU CBI3U U
THUNA KPUCTAIIINYECKON
peleTKn

3.2

OK 01
OK 02
IIK 2.5

DU3NKO-XUMHUESCKHE
CBOICTBA
HEOPraHUYECKHUX
BCIIICCTB

YcranaBiauBaTh
3aBUCHMOCTH (hU3UKO-
XUMHYECKHUX CBOMCTB
HEOPraHUYEeCKUX
BEIIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI, &
TaK)Ke THIIa
KPUCTAJIINYECKON
pPELIETKU

1. Tect «OcobennocTn
XUMHUYECKHUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHMM, aMPOTEPHBIX
TUJIPOKCUIOB U COJIEM.
2. 3amaHus Ha
COCTaBJICHUE YPAaBHEHUM
XUMHUYECKUX PEAKIUH C
Y4aCTUEM MPOCTHIX U
CIIOXKHBIX
HEOPraHUYECKUX BEIECTB:
OKCHJIOB METAJIJIOB,
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OK/IIK

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol OIeHOYHBIX
MepONPUATHH

HEMETAJUIOB U
aM(OTEPHBIX DJIEMEHTOB;
HEOPTaHUYECKUX KUCIIOT,
OCHOBaHUU 1 aM(OTEPHBIX
THIPOKCHUIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEPU3YIOIINX UX
CBOMCTBa U CIIOCOOBI
MOJTyYEHUSI.

3. IIpakTuko-
OpUEHTHUPOBAHHBIC
TEOPETUUECKHE 3aaHUs
Ha CBOMCTBA U MOJIyYCHHE
HEOPTaHWYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukarus
HEOPTaHUYECKUX
BEIIIECTB

Hccaenosath
Ka4eCTBEHHbIC PEAKIINHI
HEOPraHUYEeCKUX
BCILIECTB

1. IIpakTuko-
OpUEHTUPOBAHHBIE
3a/IaHUS IO COCTABJIEHUIO
XUMHYECKUX PEAKIUN C
y4acTHEM
HEOPTaHUYECKUX BEIECTB,
UCIIOJB3YEMBIX IS UX
UJCHTU(UKALIMH.
2.JIabopaTopnas padora:
“Unentudukarus
HEOPTaHUYECKHUX
BEILIECTB”

Paznen 4. Ctpoenue u
CBOICTBA
OPraHu4ecKnx
BeleCTB

HccaenoBarb
CTpOEHHE U CBOMCTBA
OpPraHu4YecKux
BeIleCTB

KounrpouabHas padora
«CTpoeHue U CBOMCTBA
OPraHN4eCcKNX BelIeCTB)

4.1

OK 01
IIK 2.5

Kiaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpTraHUYECKUX BEIICCTB

Knaccudumuposarts
OpraHUYECKue
BEII[ECTBA B
COOTBETCTBHH C UX
CTPOCHHEM

1. 3aganus Ha
COCTaBJICHHE Ha3BaHUU
OPraHUYECKUX
COE€JIMHEHUH 10
TPUBHAIBHOU WUJIU
MEXIYHAPOIHOM
CHUCTEMATHYECKOM
HOMEHKJIATYpE.

2. 3amaHus Ha
COCTaBJICHHE ITOJIHBIX U
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OK/IIK

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol OIeHOYHBIX
MepONPUATHH

COKpAIICHHBIX
CTPYKTYPHBIX (OpMYyJI
OpPraHUYECKUX BEILECTB
OTJIEJBHBIX KJIACCOB.

3. 3ajaun Ha ONpEECICHHUE
npocTeiiiei hopMyIbl
OpPTraHUYECKOU MOJIEKYJIBI,
UCXOJIS U3 DJIEMEHTHOTO
cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
IIK 2.5

CBoiicTBa
OPTaHUYECKUX
COE€IMHEHUN

YcraHaBnIuBaTh
3aBUCUMOCTH (PU3HKO-
XUMHUYECKUX CBOMCTB
OpPraHUYECKUX BEIIECTB
OT CTPOCHMS MOJIEKYJI

1. 3amanus HA
COCTaBJICHUE YPaBHEHUI
XUMUYECKUX PEAKIUN C
Y4aCTUEM OPTAHUYECKUX
BEILIECTB HA OCHOBAHUH HX
COCTaBa U CTPOECHUSI.

2. 3anaHus Ha
COCTaBJICHUE YPaBHCHUI
XUMUYECKUX PEAKIUH,
WJUTIOCTPUPYIOITUX
XUMHYECKUE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
PEAKLINI U TEHETUYECKOU
CBSI3U OPTAaHUYECKUX
BEILIECTB Pa3HbBIX KIIACCOB.
3. PacueTHbie 3a1a4u 1O
YPaBHECHUSM PEAKIUU C
Y4aCTUEM OPTaHUYECKUX
BEIIECTB.

4. JlTabopaTopHas pabota
“IIpeBpaieHus
OpraHUYECKHUX BEIECTB
IIPY HarpeBaHUM "

4.3

OK 01
OK 02
OK 04

Nnentudukarus
OpraHUYeCKUX BEIIECTB,
UX 3HaYCHUE U
npUMEHEHHUE B OBITOBOM
Y IPOU3BOJACTBEHHOM
NEATEIIbHOCTH YEJIOBEKA

HUccaenosathb
Ka4yECTBEHHBIC PEAKIIUU
OPTaHUYECKUX
COE€JIMHEHUHN OTJICIbHBIX
KJIaCCOB

1.ITpakTuko-
OpHEHTHPOBAHHBIC
3aJ]aHHUs 10 COCTABJICHHUIO
XAMUYECKUX PEAKIIAN C
y4aCTHEM OPTaHHYCCKHUX
BEIIECTB, B T.4.
UCITOJIB3YEMBIX IS UX
uaeHTUUKAINY B OBITY U
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Tunol OIeHOYHBIX

Ne IOK/IIK| Moayas/Pa3znen/Tema | Pesyabrat 00yyenust .
MepONPUATHI
MIPOMBIIIICHHOCTH.
2.JIabopaTopnas pabdora:
“Unentudukamnms
OpTraHUYECKUX
COEIMHEHUN OTIEIbHBIX
KJIACCOB”
5 Pasnea 5. XapakTepu3oBaTh
Kunernueckue u BJIMSIHHAE PA3JIUNYHBIX
TepMoOaAuHAMHUYeckne |(paKTOpPOB Ha
3aKOHOMEPHOCTH paBHOBecHE U
NMPOTEKAHUS CKOPOCTH XUMMYECKHX
XHUMHUYECKHUX PEAKUMH |peakuui
5 | OK 01 |CkopocTh xuMUYECKUX |XapaKTepu30BaTh [IpakTuko-
OK 02 |peakuuii. XUMUYECKOE |BIUSHHUE KOHIEHTPAIIUU |OpPUCHTUPOBAHHBIE
paBHOBECHE pearupyronmx BEECTB [TEOPETUUECKUE 3a1aHUs
Y TEMIIEPATYPhI HA Ha aHaiu3 (HaKTOPOB,
CKOPOCTh XMMUYECKUX |BIIUSIOIMX HA U3BMEHEHUE
peakiuii CKOPOCTH XMMHUYECKOHN
XapakTepu3oBaTh peakuuu. [IpakTuko-
BIIMSTHUE U3MEHEHUS OPUEHTUPOBAHHBIE
KOHIICHTpaIuu 3a/1aHUsl HAa IPUMEHEHUE
BEILIECTB, PEAKIIUU npuHnumna Jle-IllaTense
Cpe/ibl ¥ TEMIIEPATYPhI  |IJIs1 HAXOXKICHUS
Ha CMEIICHUE HaIpaBJICHUS] CMEILICHUS
XUMHUYECKOTO PaBHOBECHUS XUMHYECKOMN
paBHOBECHS pEeaKIuu 1 aHaJu3
(baKkTOpOB, BIMUSIOUIMX Ha
CMEILEHUE XUMHYECKOTO
paBHOBECHS
6 UccaenoBath
Pasaen 6. PacTsophi HCTHHHBbIE PACTBOPHI €
3aJaHHBIMH
XapPaKTePUCTUKAMM
6.1 | OK 01 (ITonsartue o pactBopax |Pasnuuath uctunubsie |1. 3agaum Ha
OK 02 pPacTBOPBI MIPUTOTOBJICHUE
MK 2.5 pPacTBOpPOB.

2. ITpakTuko-
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Tunol OIeHOYHBIX

Ne IOK/IIK| Moayas/Pa3znen/Tema | Pesyabrat 00yyenust .
MeponpusTHI
OpPUEHTHPOBAHHbIE
pacueTHbIE 3a/laHus Ha
JTUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM
Y IIPOU3BOJICTBEHHOMN
NEeSTENbHOCTH YEIOBEKa
6.2 | OK 01 |Uccnenoanue croiicTB |MccnemoBats husmko- |JlabopatopHas pabota
OK 04 |pacTBOpOB XuMH4Yeckue cporictBa |“IIpurorosienue
VCTUHHBIX PaCTBOPOB  (pacTBOPOB”
Il | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEePKaHUE (CoaepKaHue MPUKJIATHOTO
MOIYJIs1)
7 Paszpnen 7. OuenuBarhb 3ammra Keica (¢ yuerom

Xumusi B ObITY U nocjaeACTBHUs OLITOBOM |Oyay1uei
MPOU3BOACTBEHHOH U IPOM3BOACTBEHHON |NPOodecCHOHATBLHOU
HeSITeJIbHOCTH AeSITeJIbHOCTH AeSITeJIbHOCTH)
qeJI0BeKa yeJI0BeKa ¢ MO3uIui
IKOJIOTHIECKOM
0e30macHoOCTH
OK 01 (Xumus B ObITY U OneHuBath Keiic (c yueroM Oynymiei
OK 02 |TpOM3BOACTBEHHOU MOCJEACTBUS OBITOBOM |MpodhecCUOHAIBHOM
OK 04 |A€ATEIBHOCTH Y€EIOBEKa |M TIPOU3BOJCTBEHHOM | IEATEILHOCTH)
OK 07 JEATEIbHOCTH YeoBeKa BO?MO)KHBI@ TEMBbI
C TIO3UIIUM KEMCOoB:
IIK 2.5 aKonorLlldquKoﬁ 1. IToTennenue kIMmarta u
0e3omacHOCTH BBICBOOOK/IEHUE Ta30BBIX

THJIpaTOB CO JTHA OKEaHa.
2. Bynymue Matepualibl
JUTSL aBUa-, MAIIMHO- U
IPUOOPOCTPOCHHUS.

3. HoBeie maTepuans! 11
COJIHEUHBIX OaTapen.

4. JIekapcTBa Ha OCHOBE
pPaCTUTETBHBIX
npernapaToB
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