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PaGouas nporpamma no guctmminde bJ1.04 Xumus pazpabotaHa Ha OCHOBE TpeOOBaHMiA
denepanbHOro  00pa30BATENPHOTO  CTAHAApTa  CPEAHEr0  MPOQECCHOHAIBHOTO
obpazoBanus (OI'OC CTIO) nmo cneumanbroct 23.02.01 «Opranu3anuyst NEPEBO30K H
yIpaBleHUE Ha TpaHcnopre (Mo BuaaMm)» 0Oa30Bas MOArOTOBKA CPEIHETO
Npo(EeCCUOHATBEHOTO 00pa3oBaHus , IPUMEPHOM MPOTPAMMBbI YUeOHON AMCIUTUIMHBI W
y4eOHOTO IJIaHa.

Opranuzanus-pazpadotuuk: bpanckuii punman
Paspabotunk: Axkumosa C.A. — npenojasatesib bpsHckoro gpunnana

PerieHseHTsl:
Jleonuenko A. B. - bpsuckuii pumman [1I'YTIC, npenogaBarenb

bynarunkas E.M.- ['ocy1apcTBEHHOE OIOKETHOE MPOPECCHOHATBHOE
00pazoBaTeabHOE YUPEKIECHUE «PErHOHATBHBINA SKEIE3HOJOPOKHBIA TEXHUKYMY,
[IPETOIaBaTEb.

OnoOpeHa Ha 3aceJaHUM IUKJIOBOH KOMUCCUH 00Ienpo(deCcCHOHANBHBIX, €CTECTBEHHO-
HAaYYHbIX 1 MATCMATHYCCKUX AUCIHILIANH

[Tpotokon Ne 7 ot «19» mas 2024 r.

[Ipeacenarens LUKIOBOM KOMUCCUA [Manmomnnkosa B.H.

PaccMmotpena Ha 3acenannu MeToAMYECKOrO COBETA
[Tpotokon Ne6 ot «28» mas 2024 .

[Tpencenarens — 3am. aupektopa ¢pummana no YI1P H.E. MapuHeHKOB

PexoMeH10BaHa K yTBEP)KACHUIO [lefarornyeckum coBeTOM

[TpoTokon Ne6 ot «28» mast 2024 .
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1 O0mast xapakrepucTuka pado4eii nporpaMmmbl

1.1 MecTo AuCHUIVIMHBI B CTPYKTYpe  OCHOBHOIi npo¢eccHoHANbHOM

)

2)

3)

4)
>)

6)

0o0pa30BaTeJIbHON NMPOrpaMMBblI

OO0wmeoOpazoBaTenbHast IUCUUIUIAHA « XUMUS» H3Y4daeTcsl Ha 0A30BOM YPOBHE B
00pa3oBareNbHOM  LHKJIEC  y4eOHOrO0 MJjaHa OCHOBHOW  Mpog)eCCHOHANBHOMN
oOpazoBarenbHO# nporpaMmbl cnenuaibHocTei: 23.02.01 «Opranuzaius NEPEeBO30K
W YOpaBICHHE HA TpaHCHopTre (MO BHAaMm)» 0a30oBas TMOArOTOBKA CPEIHETO
npo(EeCCUOHATIBEHOTO 00PA30BAHMSL.

TpyHOEMKOCTh JTUCHHIUIMHBI BKJIOYACT « XHUMHUS» COCTaBIsACT 72 dyaca, W3
KOTOPBIX 64 yaca 0a30Bbli MOYb COCTOAINMI U3 6 pa3ieioB U 8 4acOB MPUKJIAIHOM
MOAYJb COCTOAMA W3 1 pasgena, BKIKOYAKOIMA NPAKTUKO - OPUEHTUPOBAHHOE
COZIEPKAHUE KOHKPETHON CIIELMATIBHOCTH.

[TpuknaaHoit MOaySMb BKJIIOYAET OAWMH pasaen. Pazmen 7» Xumus B ObITy H
MIPOU3BOACTBEHHON NEATEIIBHOCTH YEIIOBEKA» PEaTM3yeTcss Uil  CHELUAIBHOCTEN
23.02.06 Ha Marepuane KEHCOB, CBA3aHHBIX C JKOJIOTMYECKOW OE€30MacHOCTBIO W
OLICHKOH TNOCNEACTBHIA OBITOBOM M MPOW3BOACTBEHHOM NEATEIBHOCTH, MO OTPACIIsIM
Oyayuel mpodecCHOHATbHON ACATEIBHOCTH 00y YarOIUXCS.

[lepron oOy4yeHHs ¢ y4E€TOM JIOTMKKA (POPMHUPOBAHUS MPEAMETHBIX PE3YJIBTATOB,
o0umxX ¥ Npo(ECCUOHATBHBIX KOMIMETCHIMN, MEXIPEAMETHBIX CBI3€H C APYTrUMH
JUCIUIUTMHAMKU  00mieo0pa3oBaTeibHOr0 W 00MIENPOPECCHOHAIBHOTO  IIUKJIA
COCTaBJISIET OJMH YUE€OHBIH 1o, B IEpBOM ceMmecTpe 34 yaca 1 BO BTOPOM 38 4acoB.

1.2. Hesn u nu1aHUpyeMble pe3yJibTAThl OCBOCHUSI AUCHUNIMHBI
1.2.1. Ilesu 1 3202494 JTHCHUILTHHBI

dopMUpOBaHUE y OOYHYAKOIUXCS MPEICTABICHHUS O XMMUYECKOW COCTABJISIFOLLCH
€CTECTBEHHO-HAYYHOW KapTHHBI MUPA KaK OCHOBBI MPUHATHS PEIICHUN B YKU3HEHHBIX
Y POU3BOJICTBEHHBIX CUTYALUAX, OTBETCTBEHHOTO TOBEIECHNS B IPUPOJIHOMN CpELE.

3axaum AMCHUILTHHBI:
c(OpMUPOBATH MOHUMAHUE 3aKOHOMEPHOCTEN MPOTEKAHUSI XMMHUYECKHAX MPOLIECCOB U
SBJICHUI B OKPYXKAIOILEH Cpele, ETOCTHON HAYYHOW KAPTUHBEI MUpPA, B3AUMOCBSI3H U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;
Pa3BUTb YMEHUSI COCTABIATH (POPMYJIBI HEOPTaHWYECKUX U OPraHUYECKUX BELICCTB,
YPaBHCHUNA XUMWYECKMX peakuuid, OOBACHATH HMX CMBICI, WHTEPIPETUPOBATH
PE3YyABTAThl XUMHUYECKUX DKCIIEPUMEHTOB;
c(OpMUPOBATH HABBIKA MPOBEACHHS MPOCTCHIINX XHUMHUUYECKUX HKCIEPHUMEHTAIBHBIX
UCCJIE0OBAHUA C COOJIFOICHUEM MpaBujl O€30MacHOro OOpallleHHsl C BEIICCTBAMHU WU
71a00pPaTOPHBIM 000PYI0BAHUEM,
Pa3BUTh YMEHMS MCNIOJB30BATh HHPOPMALIMIO XUMHUYECKOTO XapaKkTepa U3 Pa3InuHbIX
UCTOYHUKOB;
cOpMUPOBATh YMEHUsI NPOTHO3MPOBATH TOCHEACTBHAS CBOCH JACITENBHOCTH M
XUMHYECKHAX MPUPOJHBIX, OBITOBBIX M MPOU3BOJACTBEHHBIX TPOLECCOB,
chopMUPOBATh TMOHMMAHWE 3HAYUMOCTH JOCTHKCHMA XUMUYECKOW HAyKH W
TEXHOJIOTHIA ISl pA3BUTHS COLMATIEHOM M TPOU3BOJACTBEHHOM Chep

4



1.2.2. Ilmanupyembie pe3yabTaThl OCBOCHHUSI 00IC00Pa30BaATEJIbHON AUCHHILVIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO
Koa n Ilnanupyemble pe3yJibTATHI 0CBOEHHS AUCHHILIHHBI
HAMMEHOBAHHE
(popmupyembix Oo6mue JucnunianHapHble
KOMIIeTEHIHI

OK 01. Bribupatp
CHOCOOBI  perIeHust
3ama4
npodeCCHOHATEHO
51 INEATEIbHOCTH
NPUMEHUTENIbHO K
Pa3NUIHBIM
KOHTEKCTaM,;

B yacTu TpyA0BOro BOCIUTAHHS:

- TOTOBHOCTb K TPyAy, OCO3HAHHE I[IEHHOCTH
MacTepCTBa, TPyAOI00uE,
- TOTOBHOCTb K  QKTUBHOW  [€ATENbHOCTH

TEXHOJIOTHYECKOH M COLUAJIbHOW HaIpPaBJIEHHOCTH,
CrOCOOHOCTh ~ MHUIMHMPOBATh, IUIAHUPOBATH U
CaMOCTOSIT€JIBHO BBIMOJIHATD TAKYIO AEATEIbHOCTD;

- UHTEpeC K Pa3InYHbIM cepam npodeCcCHOHATHHON
JIesITeJIbHOCTH,

Osnanenue YHHBEpPCAJIbHbLIMH y4eOHbIMH
NOo3HABATECJIbHBIMU HeﬁCTBHHMH:

a) 0a3oBble JOrHYeCKue 1eHCTBHS:

- CaMOCTOSITENIbHO dbopMynrpoBaTh u
aKTyaJIU3upoOBaTh MpobieMy, paccMaTpUBaTh e
BCECTOPOHHE;

- YCTaHABJMBATh CYLIECTBEHHbIH MNPU3HAK WU
OCHOBaHUSl JJI CpaBHEHHs, Kiaccupukauuu u
00001IeH S

- OOpenesATb LeJu  JEATENbHOCTH,
napameTpbl U KPUTEPUHU X JOCTIDKCHMUS,
- BBISBJIAITb 3aKOHOMEPHOCTH M NPOTHUBOPEUYHS] B
paccMaTpUBAEMBIX SIBJICHUSAX,

- BHOCUTb KOPPEKTHUBBI B JIEATENIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LIEJISIM, OLICHUBATh PUCKHU
MOCNEICTBUM ASATEILHOCTH,

- pa3BUBAaThb KPEATHBHOE MBILUJICHUE TMPU PEIICHUH

3aaaBaTb

- BHaA€Tb CHUCTEMOW XWMHUYECKUX 3HAHUM,
OCHOBOTIOJIATAIONINE  TMOHATHS  (XUMHUYECKHIA
3JIEKTPOHHAs 000JIOUKA aTOMa, $-, pP-,
d-3nekTpoHHBIE OpOUTANM aTOMOB, HWOH, MOJIKYyJia, BaJ€HTHOCTD,
3JIEKTPOOTPHUIIATENIbHOCTh, CTEMEeHb OKHUCJIECHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIPHAs Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIA CKEJET,
(yHKIIMOHAJPHAST ~ TpPyMa,  paauKall,  H30MEpHs,  H30MEPHI,
TOMOJIOTUYECKUH psil, TOMOJIOTH, VTJEBOAOPOABIL, KHUCJIOPOA- U
a30TCOAepIKAIIUe COEOUHEHHs, OMOJOTHYEeCKH AKTHUBHBIE BELIECTBA
(yrneBozel, kuUpbl, O€JKH), MOHOMEp, MOJIHMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS], KPUCTATUYECKAs PEIIeTKa, THITbI
XUMUYECKUX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, 3K30-H
SHAOTEPMHUYECKHE, PEAKIIMH HOHHOTO OOMEHa), paCTBOP, 3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI,  3JIEKTPOJIUTUYECKAs] THCCOLUAINS, OKHUCIUTEb,
BOCCTAHOBUTENIb, CKOPOCTb XHMHYECKOH pPEaKIHH, XUMHYECKOe
paBHOBECHE), TEOPUM M 3aKOHBbI (TEOpPUS XUMHUYECKOTO CTPOEHUS
OpraHMYecKux BemecTB A.M. ByTiepoBa, TeOpHs 3JIEKTPOTUTHUECKON
auccounanuy, nepuoanuveckuii 3axkoH J M. MeHnneneeBa, 3akoH
COXPaHEHUs MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3bIK XHUMUHU,
(akTONOTMUECKHe CBENEHHs O CBOMCTBAX, COCTaBe, MOJYYCHUH U
0e30MacHOM  WCIOJIb30BAHUM  BAKHEWIUX  HEOPTaHUYECKUX U
OpPTraHMYECKUX BEIIECTB B OBITY W NPAKTUYECKOW JEATEIBHOCTH
YeJIOBEKa,

- YMETh BBIABIISATH XapaKTEPHBIE MPU3HAKH U B3AUMOCBS3b U3y4EHHBIX
MOHSITUM, NPUMEHSTh COOTBETCTBYIOINME TOHATHS TIPU OIMUCAHUU
CTPOEHHS] U CBOWCTB HEOPTAaHMYECKHX U OPTaHMYECKUX BEIIECTB U UX

KOTOpasi BKJIFOYAET:
SJIEMEHT,  aToM,




YKU3HEHHBIX TpodyieM

0) 0a3oBbIe HCCIe0BATE/IbCKHE AeHCTBHS:

- BJIAJICTh HABBIKAMH y4eOHO-HCCIIEOBATENIbCKOW U
MPOEKTHOW NeATETbHOCTH, HABBIKAMU pPa3perleHust
npobiem;

- BBISIBJIATb MPUYHMHHO-CJICICTBEHHBIC CBSI3U U
AKTyaJIU3UPOBATh 3a1ady, BBIABUTATH THIOTE3y €€
peleHus, HaXOUTh aAPTYMEHTBI JJIsl JOKAa3aTeNbCTBA
CBOWX VTBEPXKICHHWH, 3amaBaTh MmapamMeTpbl U
KPUTEPUU PELICHUS,

- AQHANMM3WPOBATH TMOJIyUYEHHbIE B XOI€ pPEIICHUs
3a1a4ul  Pe3yJbTaThl, KPUTUYECKH OICHUBATH WX
JIOCTOBEPHOCTh, IPOTHO3UPOBAThH H3MEHEHHE B
HOBBIX YCJIOBUSIX,

- yMeTh MEPEHOCUTH 3HAHUS B MO3HABATEJBHYIO U
MPAKTHYECKYIO O0JIaCTH KU3HEACSTEIbHOCTH,

-  YMETb UHTEIPUPOBATL 3HAHUSA W3  Pa3HBIX
MPEeIMETHBIX 00JACTel,
- BbIABUTATH HOBBIC nuacu, npennaraTb

OpUTMHAJbHBIE MOAXOAbI U PELICHUS,
- CIIOCOOHOCTD X HMCIIOJIb30BAHMS B IIO3HABATEIIBHON
Y COLIMAJIBHON MTPAKTHKE

NPEeBpALlEeHN; BbIIBJIATh B3aMMOCBA3b XUMHUYECKMX 3HAHUM C
MOHATUAMM UM MPEACTaBJICHUSMH JAPYTUX €CTECTBEHHOHAYUYHBIX
MIPEIMETOB;

- YMeThb MWCIIOJIb30BaTb HAaUMEHOBAaHUS XUMHMUYECKHUX COEIUHEHUN
MEKIYHAPOAHOTO COK3a TEOPETUYECKON M MNPUKJIAOHON XUMUU U
TPUBHAJbHBIE HA3BAHUS BAXXHEWIINX BELIECTB (STHIICH, aleTHIIEH,
runepud, (Qenon, ¢opmambaerun, YKCyCHas KHCJIOTA, TIIHLHH,
yrapHblii ra3, yrieKkuciblil ra3, aMMUaK, raieHasl U3BeCTb, HeralieHas
U3BECTh, TMUTbEBAasE CONA M [JPYIUX), COCTAaBJATh (POPMYIIBI
HEOPraHUYEeCKUX U OpPraHMYeCKUX BELIECTB, YPaBHEHUS XUMHUYECKHX
peakuuii, OOBACHATHP MX CMBICH, TIOATBEPKIOATh XapaKTepHBIC
XUMHUYECKHE CBOMCTBA BEIECTB COOTBETCTBYIOLIUMH HKCIIEPUMEHTAMHU
Y 3aMKMCSIMU YPABHEHUI XUMHUYECKUX PEAKLINA,

- YM€Tb YCTaHABJINBATh NIPUHAJIEKHOCTh NU3yUEHHbBIX HEOPraHUUECKUX
U OpraHMYecKUX BeEIIeCTB K OIpelesieHHbIM KjlaccaM M Ipynnam
COeMHEHUH, XapaKTepU30BaTb HUX COCTAB M BaKHEWINWE CBOWCTBA,
ONpeneNATh BUABl XHUMHYECKHX CBsi3ed (KOBaJIEHTHAst, HMOHHAs,
METaJUIN4eCKasi, BOAOPONHAS), THUIBl KPUCTAUIMYECKHX PELIETOK
BEIECTB; KJIACCU(PHUIIMPOBATD XUMHUUECKUE PEAKIIHH;

- copmupoBaTh MPEACTABICHUS. O XUMHUYECKOH COCTaBISIOIIEH
€CTECTBEHHOHAYYHOM KapTUHbI MHpa, pPOJIM XHUMHHU B TIO3HAHUU
SABJICHUH TPUPOABl, B (POPMHUPOBAHWU MBIILUJICHUS M KYJIbTYPHI
JUYHOCTH, €€ (PYHKUMOHAIBHOH T'PAMOTHOCTH, HEOOXOAMMOW Iuist
pelIeHnsT TPAKTHYECKUX 3a7ad W SKOJOTHYECKH OOOCHOBAHHOTO
OTHOLIEHHUsI K CBOEMY 3/I0POBBIO U NIPUPONIHOI cpene;

- yMeTb TMPOBOAUTH pacyueTbl MO XHUMHYECKMM (GopMyJaM U
YPaBHEHMSIM XUMHUYECKUX PEAKIHA € HCHOJb30BaHUEM (PH3UUECKUX
BEJIMUMH, XapaKTEePU3YIOIHUX BEIIEeCTBA C KOJIUYECTBEHHONW CTOPOHBI:
Macchl, 00beMa (HOpMasibHBbIE YCIIOBHSI) ra3oB, KOJMYECTBA BEIIECTBA,
UCIIOJIb30BaTh CHUCTEMHBbIE XHUMHUYECKHE 3HaHMUs [AJA TPUHATHUS
pelieHuil B KOHKPETHBIX JKHU3HEHHBIX CHUTYyallMsIX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM




OK 02.
Hcnons3oBate
COBpPEMEHHbIE
CpenCTBa MOUCKA,
aHaM3a u
UHTEPIpPETanu
uHpOpMaLIUHU U
UH(POPMALIMOHHBIE
TEXHOJOTUH IS
BBIMTOJIHEH U 3714
npodeCCHOHATEHO
H OeATeJIbHOCTH,

B o0nacTH HEHHOCTH HAYYHOI'O NMO3HAHUSI:

- copMHPOBAHHOCTD MHPOBO33PEHUS,
COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO
pa3BUTHA Hayku H OOILIECTBEHHOW IMPaKTHKH,
OCHOBAHHOTO Ha auanore KYJBTYP,

CroCcOOCTBYIOIIETO OCO3HAHUIO CBOEro MecTa B
MOJIMKYJBTYPHOM MHUPE;

- COBEpLIEHCTBOBAHME SI3bIKOBOM U YHUTATEJIbCKOH
KyJbTYpbl Kak CPEACTBA B3aUMOAEHCTBHUS MEXIY
JIIOIbMU U MTO3HAHUS MUPA,

- OCO3HaHHUE LIEHHOCTUM HAy4YHON [esITEIbHOCTH,

FOTOBHOCTb OCYLLIECTBJISITh MIPOEKTHYIO 51
UCCJIEIOBATENIbCKYIO NEATENbHOCTh MHAUBHUIYAIbHO
U B IpymnIe,

Osjaagenue YHHBEPCAJIbLHBIMH y4eOHBIMH

NOo3HABATECJIBbHBIMU HeﬁCTBHHMH:

B) paboTta ¢ nungopmaumeii:

- BJIQACTb HaBbIKAMH TIOJIYYCHUA PIH(l)OpMaLII/II/I us3
HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEJIIBHO
OCYLIECTBIISITh TMOUCK, AHAIN3, CHUCTEMATH3ALUI0 U
UHTEPIIPETALNIO0 MHPOPMALMH PAa3IHYHBIX BUIOB U
(dbopM TpenCTaBICHUS,

- CO37aBaTh TEKCTbl B pPa3M4YHBIX (opMmarax ¢
yu4eTOM Ha3HaueHus: HHPOpMAIMH U  LeJIeBOU

AyoUTOPUH,  BBIOUpAas  ONTUMANBbHYID  (OpMY
MPEICTABJICHUS U BU3YaTH3ALIHH;

- OLEHUBaTb  JIOCTOBEPHOCTb,  JIETUTUMHOCTb
uHpOpMAIIMK, €€ COOTBETCTBHE TMPABOBBIM U

MOpabHO-3TUYECKUM HOpMaM,
- HCIIONB30BAaTh CpencTBA HWH()OPMALMOHHBIX U

KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B pemi€eHNA
KOIHUTUBHBIX, KOMMYHUKAaTUBHbIX u
OpTaHNU3allMOHHBIX 3agaq C CO6J'II'OI[€HI/IGM

- yMeTh IUIAHUPOBATb MW BBINOJHATH XHUMHUYECKHUH SKCIEPUMEHT
(mpeBparueHusl OPraHUYeCKUX BEINECTB NPU HATPEBAHWUU, MOJY4YECHUE
STHJIEHA W W3YYEHHE €ro CBOWCTB, KAUeCTBEHHbIE pEaKIUH Ha
aNbIEeTUABI, KpaxMal, YKCYCHYIO KHCJIOTY, IAeHaTypauus OeNkoB mpu
HArpeBaHUH, LIBETHbIE PEAKIINH OEJIKOB; MPOBOANTH PEAKLIMH HOHHOTO
oOMeHa, OmnpeneNsiTb CpPeAy BOAHBIX PACTBOPOB, KadeCTBEHHBIE
peakiuu Ha Cyibdar-, KapOOHAT- W XJIOPUI-aHHUOHBI, HA KATHOH
aMMOHUSI, pelIaTh 3KCIEPUMEHTANIbHBIE 3a7a4l 10 TeMaMm "Mertasibr"
u "Hemeramnel") B COOTBETCTBHH C MPABHJIAMH TEXHUKH O0€30MaCHOCTH
npu oOpameHnd ¢ BemecTBaMH M JIaOOpPaTOpHBIM OO0OPYIOBAHUEM,
NPEACTABISITh PE3yJIbTAThl XHUMHYECKOTO JKCIEpUMeHTa B (opme
3aMCH YPaBHEHUH COOTBETCTBYIOIIMX peakuuil u (GopMyIupoBarh
BBIBO/IBI HA OCHOBE 3THX PE€3yJIbTATOB,;

- YMETb aHAJM3UPOBATh XUMUYECKYI0 MH(POPMALHIO, TIOIYYaEMYIO U3
Pa3HBIX HCTOYHHUKOB (CPEICTB MAcCOBOW MH(pOpMAINH, ceTh MHTepHeT
H IpyTHe);

- BJIQIETh OCHOBHBIMM METOAAMH HAYYHOTO TIIO3HAHUS BELIECTB U

XUMHYECKUX sIBJICHWH (HAaONIONeHue, W3MEpEeHHe, OSKCIEePHMEHT,
MOJISJTUPOBAHUE);
- yMeTb TMPOBOAUTH pacyueTbl MO XHUMHYECKMM (GopMyJaM U

YPABHCHUAM XUMHUYCCKUX peaKLII/Iﬁ C HUCIIOJIBb30BaHUEM (1)I/ISI/I"IGCKI/IX
BCJIMYHWH, XapaKTCPUIYHOIUX BEILICCTBA C KOJIMYECTBEHHOU CTOPOHBI:
Macchl, oObemMa (HOpMaJIbHbIE YCIIOBUS) Ta30B, KOJUYECTBA BEIIECTBRA,
HUCIOJIb30BATE CHUCTEMHBIE XHWMUYCCKHE 3HAHUA OJId MNPUHATUA
peLHeHI/Iﬁ B KOHKPETHBIX JKU3HCHHBIX CUTyallUsAX, CBA3dHHBIX C
BEIICCTBAMU U UX IIPUMCHCHHUEM




TpeOOBaHUIN 3PrOHOMUKH, TEXHUKH OE€30MacHOCTH,

THTHUEHBI,  pecypcocOepekeHus,  TPaBOBBIX U
STUYECKUX HODPM, HOPM UH(POPMALMOHHON
0e30macHOCTH;

- BJAACTb HABbIKAMU pPAClIO3HABAHHA HW 3alllUThI
uHpopmaumy, HHPOPMALMOHHOH  0€30mMacHOCTH
JINYHOCTH,

OK 04.
D¢ddexTrBHO
B3aUMOZIEICTBOBAT
b ¥ paboTath B
KOJUIEKTHBE U
KOMaHJIE,

- TOTOBHOCTb K CaMOpPa3BUTHI), CAMOCTOSITEIbHOCTH
1 CaMOOTIPEAENECHHUIO,

-OBJIAJICHHE HABbIKAMH y4eOHO-HCCIIEeNOBATEIbCKOM,
MPOEKTHON U COLIMAIbHOMN AESITEbHOCTH,
Osunapnenue YHHUBepPCAJbHBIMHU
KOMMYHUKATHBHBIMH AefiCTBHSIMH:

0) coBMecTHAasI 1eATEJIBHOCTD'

- TOHUMAaTb M HCHOJB30BaThb IPEUMYIIECTBA
KOMaHIHOH ¥ WHANBUAYAIbHOHN padoThl,

- MPUHUMATh LEIM COBMECTHOM JEeATEIbHOCTH,
OpPraHU30BBIBATh U KOOPAWHUPOBATh NEHCTBUS IO €€
JOCTHIKEHUIO . COCTaBJISITh TUIaH JIEHCTBU,
pacnpenensiTb poNM C Y4€TOM MHEHMH YYaCTHUKOB
00CYKIaTh Pe3yJIbTaThl COBMECTHON PabOTHI,

- KOOPAWHHUPOBATH U BBINOJHATH PabOTy B YCIOBHAX

peasbHOTrO, BUPTYAIBHOTO W KOMOWHHPOBAHHOTO
B3aMOIEHCTBUS,
- OCYLIECTBJATb  MO3UTUBHOE  CTPATErHMYECKOE

MOBEIEHHE B PA3JIMYHBIX CUTYalUsX, MPOSBISATD
TBOPUYECTBO U BOOOpaskeHUe, ObITh HHUIIMATHBHBIM
OsilajeHHe YHUBEPCAJIbHBIMH PeEryJsiTHBHBIMHU
JAeHCTBHSAMMH:

r) IpUHSITHE ce0sl U APYTHX JII0jeil:

- MPUHUMATh MOTHUBBI U apTYMEHTBI APYTUX JIONEH
MPY aHAJIHM3E PE3YJIbTATOB NESITEILHOCTH,

- MIPU3HABATh CBOE MPABO U MPABO APYTUX JIFOACH Ha
OIIMOKH;

- pa3BHUBATh CMOCOOHOCTH TOHUMATh MHP C MO3HIIHU
JIPYrOro 4ejoBeKa;

- yMeTh IUIAHUPOBATh M BBINOJHATH XHUMHUYECKHUH SKCIEPUMEHT
(mpeBparueHusl OPraHUYeCKUX BEINECTB NPU HATPEBAHWUU, MOJY4YCHUE
STHJIEHA W W3YYEHHE €ro CBOWCTB, KAUeCTBEHHBIE pEaKIUH Ha
aNbIEeTUABI, KpaxXMal, YKCYCHYIO KHCJIOTY, A€HaTypaunus OeNkoB mpu
HArpeBaHUH, LIBETHBIE PEAKI[UU OEJNKOB; MPOBOIUTH PEAKIIMA HOHHOTO
oOMeHa, OmnpeneNsiTb CpPeAy BOAHBIX PACTBOPOB, KadeCTBEHHBIE
peakiuu Ha Cyibdar-, KapOOHAT- W XJIOPUI-aHHUOHBI, HA KATHOH
aMMOHHUSI, pelaTh 3KCIEPUMEHTAbHbBIE 3a1a4 10 TeMaM "Metasibr”
u "Hemeramnel") B COOTBETCTBHH C NMPAaBHJIAMH TEXHUKH 0€30MaCHOCTH
npu oOpameHnH ¢ BemeCcTBaMH H JIADOPaTOPHBIM OOOPYIOBAHUEM,
NPEACTaBISITh PE3yJIbTAThl XHUMHYECKOTO JKCIEpUMeHTa B (opme
3alMCH YPaBHEHUH COOTBETCTBYIOIIMX peakuuil u (HopMyIHpOBaThH
BBIBO/IBI HA OCHOBE 3THX PE3yJIbTATOB




OK 07.
ConeticTBOBaThH
COXPaHECHHIO
OKpYy>Karoein
cpensl,

pecypcocOepexxeHn

10, IPUMEHSATD

B 001acTH 3K0J10rH4€CKOr0 BOCIIUTAHHS

- c(hOPMHUPOBAHHOCTb JKOJOTHYECKOH KYJBTYPHI,
MOHUMAHUE BJIHUSHUSA COLMAIBHO-9KOHOMUYECKUX
MPOLIECCOB HAa COCTOSHUE MPUPOAHON U COLMAJIBbHON
Cpenbl,  OCO3HaHWe  TJO0AJBHOrO  XapakTepa
SKOJIOTHYECKHX TIpodiiem;

- TJIAHUPOBaHUE U OCYINECTBICHUE JEHCTBUU B

- copmupoBaTh MPEACTABICHUS. O XUMHYECKOH COCTaBISIOIIEH
eCTeCTBeHHOHay‘{HOfI KapTUHblI MHpa, POJIU XWUMHU B TIO3HAHUU
SABJICHUH TPUPOABl, B (POPMUPOBAHMH MBILUICHUS M KYJbTYpPBI
JUYHOCTH, €€ (PYHKIMOHAIBHOH T'PAMOTHOCTH, HEOOXOAMMOH Iyis
peuleHus] TPAKTHYECKUX 3a4a4 M OKOJOTMYeCKH OOOCHOBAHHOIO
OTHOLIEHHSI K CBOEMY 3/I0POBbIO U MPUPOAHOM Cpere;

- yMeTb COONMIOAaTh TMpaBHJA JKOJOTHYECKH LeNecooOpa3Horo

3HaHUA 00 OKpYy’Karollell cpene Ha OCHOBE 3HAHWs Ienell | moBeAeHHus B OBITY M TPYAOBOH AEATENBHOCTH B LEJSIX COXPAHEHUS
U3MEHEHU! YCTOMYHUBOIO Pa3BUTHUS YEJIOBEUECTBA, CBOErO 3J0pPOBbsl U OKPYXKAalOWEeH NPUPOAHON Cpenbl, Y4YUTBHIBATH
KJINMATa, AKTUBHOE HENpPUSATHE NEHCTBUI, MPUHOCALINX BPeHd | OMAaCHOCTb BO3ACHCTBUS HA JKUBbIE OPraHU3Mbl ONPENEICHHBIX
MIPUHLATBI OKpPY>Karollen cpene, BELIECTB, IIOHMMAsl CMBICH [IOKa3aTeNs MPENeIbHON AOMyCTUMOMN
OepeKIIMBOTO - YMeHHe TPOTHO3MPOBATH  HEOJATONPUSATHBIE | KOHLIEHTPALIH
MIPOU3BOACTBA, SKOJIOTMYECKUE TOCHEACTBUS  NPEANPUHUMAEMBIX
3¢ exkTuBHO NeNCTBUM, MpeNoTBpallaTh UX;
NeNCTBOBATH B - PacIIMpPEHUE OMNBITA ACSTENbHOCTH 3KOJOTMYECKON
YPE3BbIYANHBIX HAIPaBJIEHHOCTH,
CUTyaLusX, - OBJIAJICHUE HABBIKAMH y4E€OHO-UCCIIENOBATEIbCKOM,

MIPOEKTHOW U COLUATIbLHOMN NEATENBbHOCTH,
[IK3.2 - OBJIQJICHUE YMEHUSMU OIpPENeNsiTb Ledd U | - KJacCH(PUIMPOBATH HEOPTaHMYECKHE W OPraHWYECKHUe BEIIeCTBA B
ObecneunBaTh 3aauu JIeSITeIbHOCTH, BBIOMPATh CPENCTBAa Ul MX | COOTBETCTBHU C UX CTPOCHHEM
OCYLLIECTBJICHUE OOCTH>KEHHsSI Ha MPAKTHKE, -yCTaHABIMBATh  3aBHCUMOCTb  (PU3MKO-XUMHYECKUX  CBOHCTB
npouecca - OBJIAICHHE YMEHUAMHU MIPOTHO3UPOBATh | OPTAHUYECKUX BELIECTB OT CTPOEHUSI MOJIEKYJI
yIpaBJeHUs HeOJaronpuATHbIE  HKOJIOTMYECKHE  TMOCIENCTBHUS | -OLICHWBATh  IOCJIEACTBUS  OBITOBOW M MPOU3BOICTBEHHOH

nepeBO3KaMu Ha
OCHOBE
JIOTUCTUYECKOH
KOHLIEMNLMH U
OpPraHU30BBIBATH
PaLMOHATBHYIO
nepepadboTky
I'Py30B.

MPEANPUHUMAEMBIX TEUCTBUI, MPEAOTBPAILATh UX;
— UCIOJIb30BAHUE PA3JIMYHBIX HCTOYHUKOB IJIsI
MOJlyYeHUs XUMUYECKOH wH(OpMalnu, YMEHUe
OLIEHUTb €€ JOCTOBEPHOCTb I JOCTHKEHUS
XOPOIIUX PE3yJIbTATOB B MPOQeCCHOHANTBHON cdepe;

IeATENIbHOCTH YeJIOBEKa C MO3ULUI SKOJIOTHYECKOi 0e30MacHOCTH

- yMeTb COONIONaTh MpaBWja SKOJIOTHMYECKH LeJiecooOpa3HOro
IIOBECACHUA B 6bITy u pr,[[OBOﬁ ACATECIIBHOCTH B LECJIAX COXPAaHCHUA
CBOErO 3J0POBbsl U OKpPYXKAaKOLIEeH MNPUPOJHON Cpenpl, Y4YUTBHIBATH
OIMaCHOCTb BOSI[efICTBHﬂ Ha JKHUBBIC OpPraHu3Mbl OIIPCACICHHBIX
BC€IICCTB, INOHHMMAsA CMBICIT ITIOKAa3aTEIsA npeneanoix’I I[OHYCTPIMOP'I
KOHUCHTPALUUH




2. CTpyKTYypa 1 coaepxranue 00meo0pa3oBare/JbHONH TUCHUILIMHBI « X HMHSD)

2.1 o0beM AUCHUIIMHBI H BUbI Y4e0HOi padoThl

Bup y4eOHoii paGoThI O0bem B Hacax
MaxkcumanbHasi ydeOHasi HATpy3Ka (Bcero) 105
CamocrosiTesibHast padoTa 00y4aromerocsi (Bcero) 33
O06Bem 00pa3oBaTe/IbHOI NMPOrpaMMBbl TUCHUILIMHBI 72
B T.4.

OcCHOBHOE coaep:KaHne 64
BT. 4.

TEOPETHYECKOE 00yUEHUE 30
MPAKTUYECKUE 3aHATHS (B T.4. KOHTPOJIbHBIE PA0OTHI) 24
Ja00paTOPHBIE 3aHSATHUS 10
IIpogeccnoHATILHO-OPUEHTHPOBAHHOE coaepKaHue 6
(comepxanne MPUKJIATHOTO MOTYJIS)

BT. 4.

TEOPETUYECKOE 00yUEHUE 2
MPAKTUYECKUE 3aHITUS 4
IIpomexxyTo4Has aTTeCTALUSA 2
(mupepeHupoBaHHbII 3a4€T)
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2.2 TeMAaTH4YeCKHil IVIaH U COAeP:KaHUuE TUCHHNIMHBI

Coaep:kanue y4eOHOT0 MmaTepuana (OCHOBHOE H PO eCCHOHAIBLHO-

HaumeHnoBanmue . O0bem | @opmupyembielC.
OPHEHTHPOBAHHOE), 1a60PATOPHBbIE H MPAKTHYECKHE 3aHATHS, PUKJIATHO I
pa3aesioB U TeEM — 4yacoB | kommnereHuuu [P.
1 2 3 4 5
OcHOBHOE coaepxKaHne 64
Paznen 1. OCHOBBI CTPOCHUS BelIECTBA 6 4
Tema 1.1. OcCHOBHOE coep:KaHne 4 OK 01
Ctpoenne Teopernueckoe o0yuenne 2
aToMOB CoBpeMeHHast MOAENb CTpoeHHst atomMa. CHUMBOIMYECKHH SI3BIK XHMHH. XHMHUYCCKHM
XUMHMHCCKUX  |3remenT. DieKTpoHHAS KOH(HTyparus atoMa. Knaccuukamuss XAMHYECKHX 3JIEMEHTOR
SJICMCHTOB M (5. p-  d-smemenThl). BaneHTHBIC 21EKTPOHBI. BaleHTHOCTh. DJEKTPOHHAs MPHPOIA 2 2
IPUPONA  IxuMmuecKol CBA3M. DIEKTPOOTPHUATENEHOCTE. BHIbI XMMHYECKO#H CBA3H (KOBAJIEHTHAs,
XUMHICCKOM  |poHHas, METaIIMYECKasi, BOJOPOIHAS) M CIIOCOORI € 00pa3oBaHus -
CBI3H IIpakTHYeCKHE 3aAHATHS 2
IIpakTHyeckoe 3arsituelPenieHre 3aaanuii Ha HCTOTB30BAHUE XMMHUYECKONW CHMBOJTHKH
M Ha3BaHUN COCIMHEHWN 0 HOMEHKJIATYPE MEKIYHAPOIHOTO COH3a TEOPETHYECKON H
NPUKIAIHON XHMHH ¥ TPUBHAIBHBIX HA3BaHWM /IS COCTABICHHUS XUMHYECKHX (POPMYIT
JIBYXaTOMHBIX COCAMHEHHN (OKCHIOB, CyAb(OMIOB, THAPHIOB M T.0I.) M JAPYIHX 5
HEOPraHMYECKUX COSTMHEHHMN OTICITBHBIX KJIACCOB.
ITpakTHYeckne 3aaHust Ha YCTAHOBICHUE CBA3M MEKIY CTPOCHHEM aTOMOB XHMHUYECKHAX
DIICMEHTOB M TECPUOAMYCCKMM H3MEHCHHEM CBOMCTB XMMHUYECKHX 3JEMEHTOB M HX
COCJIMHEHHH B COOTBETCTBHH C MOJIOKEHHEM [ IepHOINIECKON CHCTEMBL.
Tema 1.2. OcHOBHOE coaepkaHue 2 OK 01
Iepuoanueckuii | IipakTHYECKHE 3aHSITHS 2 OK 02
3aKOH M TAOMMLA [Typarcriueckoe 3amsiTue 2I1epHOJMUECKas CHCTEMa XMMUUECKMX SIeMeHTOB JLUL. 5 )
AH. MeHnpeneesa.

Ousnuecknii  cmeicsn  [lepuonmueckoro 3akoHa JI.M. Menneneesa.
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MeHzeneesa

3aKOHOMEPHOCTM U3MEHEHUSA CBOWMCTB XMMUYECKMX 3/IEMEHTOB, 00pasyembiX WMWK
MPOCTLIX U CNOXHbIX BELLECTB B COOTBETCTBMM C MOSIOXKEHNEM XMMNYECKOro 3/IEMeHTa B
Meproanyeckon cucteme. MupOBO33pEHYECKOE M Hay4yHOe 3HaveHue epuroAmMyecKoro
3akoHa .. MeHpeneesa. lNporHosbl O.. MeHgeneesa. OTKpPbITUE HOBbIX XUMUYECKUX
3/1EMEHTOB.

PeLleHe NPaKTUKO-OPUEHTUPOBAaHHbLIX TEOPETUYECKMX 33faHWin Ha XapakTepusauuro
XVMUYECKUX  3MeMeHTOB  «MeTafmyeckme /  HeMeTa/iIMyeckme  CBOMCTBA,
3N1eKTPOOTPULIATENILHOCTE XUMNYECKUX 3/1EMEHTOB B COOTBETCTBMM C WX 3/IEKTPOHHbLIM
CTPOEHUEM W MOSIOKEHNEM B MEPUOANYECKON CUCTEME XUMWYECKMX 3nieMeHToB [.U.
MeHpaeneesa»

Pa3fen 2. XuMun4yeckue peakumnu

Tema 2.1. Tunebl

XUMUYECKNX
peakuuii

Tema 2.2.

OCHOBHOE cofiepXKaHue
TeopeTnyeckoe 0byueHMe

Knaccumkaums 1 TUMbl XUMUYECKUX PEaKUWid C y4acTMeM HeOopraHUYecKuX BELLECTB.
CocTaB/ieHNe YPaBHEHWIA PeakLUuii COeANHEHWS, PA3NIOXKEHNS, 3aMeLLeHUs, 0OMeHa, B T.u.
peakLnii ropeHns, OKUCNIEHMA-BOCCTAHOB/IEHMS.

YpaBHEHUS  OKUC/IEHUS-BOCCTaHOBMEHUs.  CTeneHb  OokucneHus.  OKucuTeNb U
BOCCTaHOBWTEMb. COCTaBMEHME W YPaBHUBAHWE OKUCAUTENbHO-BOCCTAHOBUTENbHBIX
peakLMii MeTOI0M 3M1IEKTPOHHOIO 6anaHca. OKUCIUTENbHO-BOCCTAHOBUTE NbHbIE PeakLiny
B NPVPOZE, NPOU3BOACTBEHHBIX MPOLIECCAX U XKN3HEAEATENIbHOCTY OPraHn3MOoB
MpaKTyecKue 3aHATUSA

MNpakTnyeckoe 3aHATME3 KOMNYECTBEHHbIE OTHOLWEHWA B XUMUK. OCHOBHbIE
KO/IMYECTBEHHbIE 3aKOHbl B XUMWUM W pacyeTbl MO YPaBHEHUAM XMMUYECKUX pPeakLmiA.
Morsb Kak egnHuLa KonnyecTsa Belectea. MonspHaa macca. 3aKOHbl COXpaHeHUs Macchl
W aHeprun. 3akoH Asoragpo. MonspHbii 06beM ra3oB. OTHOCUTENbHASA MIOTHOCTb ras3oB.
PacyeTbl MO ypaBHEHMSM XUMWYECKUX pPeakuuii C MCMonb30BaHWEM MacChbl, 06bema
(HopMasibHbIe YCoBKA) rasos, KO/IMYeCcTBa BeLLecTBa

OCHOBHOE cofepkaHue
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dnekTponmTuyec TeopeTUyeckoe 06yUeHMne

Kas gnccoumaunsa Teopus 3N1eKTPONUTUYECKOW Aamccoumaumn. WIOHbl.  ONEKTPONUTLI,  HE3NEKTPONTHI.
M VOHHBbIV 0O6MEH Peakuyn MOHHOTO 06MeHa. CocTaBneHve peakLuii MOHHOTO 06MeHa MyTeM COCTaB/IEHUS

KoHTponbHada

paboTta 1
Pasgen 3.

Tema 3.1.
Knaccugpukauus,
HOMeHKnNaTypa v

CTpOeHwue
HeopraHMyeckKmnx

BELLECTB

MX TMOMHbIX W COKPALEHHbIX WOHHbIX YpaBHEHWA. KWCNOTHO-OCHOBHbIE peaKLuM.
3a/laH1s Ha COCTaB/IeHNE UOHHbIX peakLii

JlabopaTopHble 3aHATUSA

NabopaTtopHas 3aHATME Nol “Turbl XMMUYECKNX peakumii™.

ccnepoBaHue TMNOB (MO COCTaBY M KOMYECTBY MCXOAHBLIX M 06pa3yoLmXcs BeLEeCTB)
M NPU3HAKOB XMMMUYECKUX peakuuid. [lpoBefeHMe peakumil WOHHOro 0OMeHa,
onpefenieHve cpefbl BOAHbIX pacTBOPOB. 3afjaHns Ha COCTaB/EHME NOHHbIX peakLumi

CTpOEHI/Ie BELLECTBa N XUMNYECKNE PEAKL NN

CTpoeHmMe 1 CBOWNCTBA HEOPraHMYeCKUX BELLECTB
OcCHOBHOEe cofepkaHue

TeopeTnyeckoe 0byueHme

MpeaMeT HeopraHMYecko XuMmnn. Knaccugurkaums HeopraHMYeckmx BelecTs. MpocTble
N CNOXHble BellecTBa. OCHOBHble KNAcChl CMOXHbIX BELECTB (OKCUAbI, MMAPOKCUABI,
KUCNOTbI, COMM). B3aMmocBs3b HeOpraHMYecKux BeLLeCTB. ArperaTtHble COCTOSIHUS
BeLllecTBa. KpucTanamueckme n amopgHble BelecTBa. TuMbl KPUCTANIMYECKMX PELLETOK
(aTOMHas, MONeKynsipHasi, MOHHas, MeTa/IMYecKas). 3aBUCMMOCTb (PU3NYECKUX CBOMCTB
BELLIECTBA OT TUMA KPUCTAI/IMYECKOWA PELLUETKN. 3aBUCMMOCTb XMMUYECKOW aKTUBHOCTY
BELLECTB OT BMAA XMMWUYECKON CBS3N U TUMNA KPUCTAIMYECKON peLleTKU. [puymHbl
MHOro06pasus BELLECTB

[NpaKTnyeckne 3aHATUSA

lNpakTnyeckoe 3aHATUE4HOMEHKNaTypa HeopraHWYecKMX  BeLLeCTB:  Ha3BaHue
BELL,ECTBA MCXOAA U3 X XUMUYECKOW (DOPMY/Ibl UM COCTaB/IEHNE XUMUYECKOW (hopMy bl
MCXOAA M3 Ha3BaHWA BellecTBa Mo MexayHapogHon (MHOTMAK) wunm TpuBMasibHOM
HOMEHKNaType.
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Pemenne mpakTU4eCKMX 3aJaHuii MO KiacCU(PUMKALMKA, HOMEHKIATYPE M XUMHYECKUM
(opMyJlaM HEOPraHWYECKUX BEIIECCTB PA3JIMYHBIX KJIACCOB (YTrapHBIA ra3, YIJIEKUCIIbINA
ra3, aMMHaK, ralieHasl U3BECTh, HEralleHast M3BECTh, MUTHhEBAs COJA U APYTUX ). HA3bIBATh
Y COCTaBJIATh (POPMYJIbI XUMHUUYECKHUX BEIIECTB, ONMPEACIATh TPUHAICKHOCTD K KITacCy.
HcTounnkn xumMn4eckoi nH(popMauu (CpeacTB MacCOBOM MH(pOpMaLK, ceTb MHTEpPHET
u gpyrue). llonck wH(popManmu Mo Ha3BaHUAM, HIACHTH(PUKATOPaM, CTPYKTYPHBIM
dbopmynam

Tema 3.2.
Du3uKo-
XUMHYECKUE
CBOMCTBA
HEOPraHU4YEeCKUX
BEILCCTB

OcHOBHOE coaepkaHue

Teopernueckoe o0y4uenne

Metamnel. O0mme (QU3MYeCKMe W XHMHYECKHME CBOMCTBA MeETALIOB.  (CrnocoObl
NOJyYeHUsl. 3HAUYEHUE METAIOB M HEMETAIUIOB B MPUPOAEC M KU3HEACATEILHOCTH
YeqoBeKka W OpraHu3MoB. Koppo3usi METaIOB. BUABI KOPPO3WH, CHOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3UH

Hemeramnbl. OOmue (pu3nUeckue MU XUMUYECKHE CBOWCTBA HEMETAIOB. THUMHAYHBIC
cBoiictBa HemetaoB [V— VII rpynn. Knaccupukaums u HOMEHKIATypa COEAMHECHUMN
HeMETAIIOB. KpyroBopoTsl OMOT€HHBIX JJIIEMEHTOB B PUPOJIE

XWAMUYECKUE CBOWCTBA OCHOBHBIX KIIACCOB HEOPraHMYECKMX BEIIECTB (OKCHIOB,
TMIPOKCHIOB, KMCIIOT, COJIEH U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB MPOCTHIX
BEUIECCTB, BOJOPOHBIX COCIMHEHMIA, BBICIINX OKCHJIOB M THAPOKCHAOB

IIpakTuyeckue 3aHsATHS

IIpakTnyeckoe 3ansitue SCOCTaBICHUE YPAaBHEHUM XUMHUYECKHAX PEAKIUI C y4aCTUEM
OPOCTBIX W CJIOKHBIX HEOPraHWYECKHWX BEIIECTB. METAJIOB W HEMETAIIOB, OKCHAOB
METAJIJIOB, HEMETAJUIOB W aM(OTEPHBIX SJIEMEHTOB, HEOPraHWUYECKUX KUCIOT, OCHOBAHUM
1 aM(POTEPHBIX TMAPOKCUIOB; HEOPraHMUECKUX COJIEH, XapaKTEPU3YIOLINX UX CBOHCTBA.
Pemenne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHWl HA CBOMCTBA, COCTAB,
NOJTy4YeHHUE U OE30MACHOE UCTIOIB30BAHUE BAKHENIINX HEOPraHUYECKUX BEIIECTB B OBITY
W IPAKTHYECKOM IEATEIBHOCTH YEJIOBEKA

OK 01
OK 02
[IK3.2

Tema 3.3.

OcHOBHOE coaepkaHue

OK 01
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NpeHTndnkaums

JTabopaTopHble 3aHATUS

HEOPraHN4ecKNX JlabopaTopHas 3aHATUE No2 «/aeHTU(UKaLMA HeOpraHMYeCKNX BELLIECTB.

BELLIECTB

KoHTponbHas
paboTa 2
Pasgen 4.
Tema 4.1.

Knaccugpukauus,
CTPOeHVE U

HOMeHKaTypa

OpraHuyecKunx
BELLEeCTB

PelleHne 3KCNepUMEHTaIbHbIX 3a4ay Mo XMMWYECKUM CBOWCTBaM MeTa/I/I0B U
HEMETaJ1NO0B, MO Pacno3HaBaHNIO 1N NMONYHEHUIO COE,U'I/IHeHI/IVI METa/I0B N HEMETAJ1/10B.
|/|,CI,EHTI/I(*)I/IKaLl,I/IFI HeopraHn4eCckmnx BELWECTB C MCMOJ/Ib30OBAHNEM UNX (pl/lSI/IKO-XI/IMI/I‘-IeCKI/IX
CBOWCTB, XapPaKTePHbIX KayeCTBEHHbIX peaKLLMVI. KayecTBeHHble peakuun Ha Cyﬂb(baT-,
Kap60HaT- n Xnopna-aHMoHb!, Ha KaTMOH aMMOHNA

CsoiicTea HeopraHnM4eckKmnx BeLlecTB

CTpOeHVe 1 CBOACTBA OPraHNYEeCKMX BELLECTB
OCHOBHOE cofiepyKaHue
TeopeTnyeckoe 0byueHme

[MosBfeHNe N pa3BUTME OPraHMYeCKOn XMMUW KakK Hayku. [pefMeT OpraHU4ecKou
XUMUA. MEeCTO 1 3HaYeHVe OpraHNYecKon XMMUN B CUCTEME ECTECTBEHHbIX Hayk.
XNMMYECKOe CTPOeHWe KaK MOpALOK COeAMHEHUs aTOMOB B MOJIEKY/Ie COrMlacHO WX
Ba/IleHTHOCTU. OCHOBHbIE TMOMIOXEHMS TEOPUU XMMUYECKOTO CTPOEHUS OpraHnYeckKux
coeauvHeHnn A.M. bByTnepoBa. YT/EPOAHbIA  CKEMeT  OpPraHUYeckom  MOJEKY/IbI.
3aBMCUMOCTb CBOWCTB BELLECTB OT XMMUYECKOro CTPOEHWs MOsiekyn. W3omepus u
M30MEpbI.

[MoHATME O (YHKUMOHasbHOW  rpynne. Pagukan. TpuHUMNbl  Knaccugukaumm
OpraHuYyecknx  coeguHeHW.  MexxayHapogHas  HOMeHKnaTypa M NPUHUWIDI
HOMEHK/aTypbl ~ OpraHU4YeckMx  coeguHeHuin.  TloHATMe 06  a30TCofepXKalmx
CoeAMHEHUAX, BUONOrMYecKn akTMBHBIX BellecTBax (YrneBogax, Xupax, 6enkax n gp.),
BbICOKOMOJIEKY/IIPHBIX COeAUHEHMAX (MOHOMEP, MOIMMEP, CTPYKTYPHOE 3BEHO)
MpaKTu4yecKne 3aHATUA

MpaKTnyeckoe 3aHATMES HOMEHKNaTypa OpraHMYecknx COeAUHEHWIA OTAeNbHbIX
KNaccoB (HacblLEHHbIE, HeHaCbILIEHHbIE M apoMaTWUYecKue YrneBofopofbl, CNMPTbI,
(beHoNbI, anbAervabl, KeTOHbl, KapboHOBble KMCNOTbl M Ap.) CocTaBneHWe MOMHbIX W

15

24

OK 02
OK 04

OK 01
MK3.2
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COKPAUIEHHBIX CTPYKTYPHBIX (OPMYJI OPraHMYECKHUX BEIIECTB OTACIBHBIX KJIAacCOB,
UCIOJIb3Ysl UX HA3BAHUS MO CUCTEMATHUYECKONW M TPUBHAILHOM HOMEHKIIATYpPE (STHUIICH,
alEeTWICH, TIUUEpuH, (PeHosn, (opmanbacrua, YKCyCHash KUCIO0Ta, TIUIuH). PacueTsi
npocTeiei (hopMyJibl OPraHuYECKON MOJIEKYJIBI, HCXOsI U3 SJIEMEHTHOTO COCTaBa (B %o)

Tema 4.2.
CpoiicTBa
OpraHuYEeCKUX
COCIMHEHU I

OcHOBHOE coaepkaHue

12

Teopernueckoe o0yuenne

DU3MKO-XUMUYECKUE CBOMCTBA OpPraHUYECKMX COCOUHECHUI OTIENBHBIX KJIACCOB
(ocoOeHHOCTH KITacCu(pMKALIMKA 1 HOMEHKJIATYPbl BHYTPH KJlacca, TOMOJIOTUYECKUI Pl U
obmas ¢dopmyna, U30MepHs, (PU3NUECKUE CBONCTBA, XUMUYECKUE CBOMCTBA, CHOCOOBI
NOJTYYEHUS ).

— MPEACIbHBIE YITEBOAOPOIBI (AJIKaHbl M LIMKJIOATKAHBI). ['OpeHne MeTaHa Kak OJWH U3
OCHOBHBIX MCTOYHMKOB TEIJIA B MPOMBIUIJIEHHOCTH W ObITy. CBOHCTBA NPUPOIHBIX
YIJIEBOIOPOAOB, HAXOKICHUE B IPUPOJE U MPUMEHEHHE AIKAHOB,

— HEMPEACTbHBIC (AJIKCHBI, AJIKMHBI M AJKAIUEHBI) U APOMATHYECKUE YTIIEBOJOPOIBI.
['opeHue aneTuaeHa Kak MCTOYHHMK BBICOKOTEMIEPATYPHOIO IUIAMEHH [JIsi CBAPKU W
PE3KH METAILJIOB

— KHUCIIOPOACOACPKAIINE COCAMHECHUS (CIHUPTHI U (PEHONBI, KapOOHOBBIE KHCIOTHI U
3(hupsl, anbACTHABI W KETOHBL, >KUPbI, YIJIEBOABI). [IpakTMyeckoe MNPUMEHEHHE
STHJICHIJIMKONS, TmuepuHa, (enona. [Ipumenenne ¢opmanpiaeruaa, auneranbIeruja,
YKCYCHOH KMCIOThl. MblJIa KaK COJMM BBICHIMX KapOOHOBBIX KMCJIOT. MOOIME CBOMCTBA
MbLIa

—  a30TCOJACP)KAIME  COCIMHEHWS  (aMUHBI W QMHUHOKHUCJIOTHI,  OCJKH).
BBICOKOMONEKYIIPHBIE  COCAMHEHUST (CMHTETUYECKUE UM OWOJIOTMYECKU-aKTUBHBIC).
MoHoMep, ToauMeEp, CTPYKTYPHOE 3BEHO. llommmepH3anusi STHIIEHA KaKk OCHOBHOE
HAMPABJICHUE €0 UCIIOJIb30BAHMSI.

['eHeTHYECKas CBSI3b MEXKAY KJTAaCCaMU OPraHWYECKUX COCTMHCHUM

IIpakTuyeckue 3aHsATHS

IIpakTu4yeckoe 3ansitue’7 CBOMCTBA OPraHMYECKUX COCAUHEHUN OTHECNBHBIX KJIACCOB
(TpUBHAIBHAS M MEKIYHAPOJIHAS HOMEHKJIATYPA, XMMHMYECKHE CBOWCTBA, CHOCOOBI

OK 01
OK 02
OK 04
[IK3.2
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Tema 4.3.
NaeHTndnkaums
OpraHMyecKunx
BELLECTB, UX
3HaYeHune un
NMPUMEHEHNeE B
ObITOBOW U
NPOV3BOACTBEHH
Ol AeATeNIbHOCTY
yesioBeka

NoNy4YeHnst): npegenbHble (a/lKaHbl U LMKNoanKaHbl), HenpeaesbHble (afIKEHbI, afKMHbI U
a/ikafveHbl) 1 apoMaTUYecKmne yrneBoaopoas!, CNvpTbl U PEHONbI, KAPOOHOBLIE KACMOTbI
N 3upbl, anbaerngbl U KEeTOHbl, aMWUHbI M aMUHOKWUCNOTbI, BbICOKOMOMEKY/ISIPHbIE
coeuHeHVs. 3aflaHns Ha COCTaBfIEHWME YPaBHEHWUI XMMWYECKUX Peakumii C yyacTueMm
OpraHM4yecKmx BeLLECTB Ha OCHOBaHMM MX COCTaBa U CTPOEHNS

MpakTunyeckoe 3aHATNES COCTaB/IEHNE CXEM peakuuii (B TOM YKce NO NPeanoXeHHbIM
LlernoYKaM npeBpaLleHunin), XapakTepusylowmx XMMUYECKME CBOWCTBA OpraHWYecKnX
COeIMHEHNIA OTAEMbHbIX KMaccoB, CMOCOObI MX MOMYYeHUS M Ha3BaHMe OpraHMYecKmx
COEAIMHEHNIA MO TPUBUAILHOW UM MEXAYHAPOAHON CUCTEMATUYECKO HOMEHKNATYpe.
PelleHne  NPaKTUKO-OPUEHTUPOBAHHbLIX  TEOPETMYECKMX  3afaHWii  Ha  CBOIACTBA
OpraHMyecKnx CoeanHEHNI OTAEMbHbIX K/1acCcoB

JlabopaTopHas paboTa

JNabopaTopHoe 3aHATUE Ne 3“T1peBpaLleHNs OpraHNYecKnX BELLECTB MNPW HarpeBaHun'".
[Mony4yeHne 3TUEHA U N3YYEHNe ero CBOMCTB. ModenmpoBaHmMe MONEKY/T U XUMUYECKMX
NpeBpaLLeHNA Ha NpUMepe 3TaHa, 3TUEeHa, aueTuIeHa u ap.

OCHOBHOe cofepxkaHue

TeopeTnyeckoe 0byueHMe

BuoopraHuyeckne coeanMHeHus. [pUMeHeHMe n 6GUONOrMYecKas pPonb YrieBOAOB.
OKUCNEeHME YINeBOAOB - UCTOUYHUK 3HEPT M XKMBbIX OpraHn3MoB. O6/1acT NPUMEHEHWS
amMmvmHokucnoT. [MpeBpalleHnsi 6eNKOB NULM B OpraHu3me. buonorvyeckme (yHKLMK
6enkoB. Buonornuyeckne ¢yHKUUM XMPOB. PONMb OPraHUYecKoil XMMUW B PELLEHWN
npo6nem nueBor 6e3onacHOCTU

Po/flb OpraHM4yecKom XMMUWM B pelleHMM npobneM 3HepreTMYeckoin 6e30nacHOCTH, B
PasBUTUN MeAULIMHBI, CO34aHWX HOBbIX MaTepUanoB, HOBbIX WMCTOYHUKOB 3HEPTUU
(anbTepHaTUBHbIE NCTOYHUKM 3HEPTK). OnacHOCTb BO3AENCTBUS Ha XMBbIE OpPraHn3Mbl
OpraHMYecKMx BELWECTB OTAeNbHbIX KnaccoB (YyrneBoAopoAbl, CNUPTbI, (PEHONbI,
X/TIOPOPraHNYeckne MNPou3BOAHbIE, anbAernabl U Ap.), CMbICA MOKa3aTens npeaesbHO
A0MYCTMMOW KOHLIEHTpaLMK
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JlaGopaTopHbIe 3aHATHS

JlabopaTopnas 3ansaTue Ned “MneHtnukanmss OpraHM4eCKUX COCAMHEHHUNA OTIEIBHBIX
KJIACCOB”

NnenTudukanuss OpPraHuYeCKMX COCIMHEHWH OTAEIBHBIX KIJIACCOB (HA MPUMEPE
IBJCTHIOB, KpaxMajla, YKCYCHOH KHUCIIOTBI, O€IKOB M T.M.) C MCIOIBb30BAHUEM HX
(PU3NKO-XMMHUYECKUX CBOHCTB M XAPAKTEPHBIX KAYECTBEHHBIX peakuui. JleHaryparus
Oenka npu HarpeBaHuWu. L[BeTHBIE peakuuu OenkoB. BO3HMKHOBEHHE AHATUTHUYECKOTO
CUTHAJIA C TOYKM 3PEHUS] XUMHUYECKUX IPOLIECCOB NPU NPOTEKAHUM KA4ECTBEHHOM
PEAKIMH, MO3BOJISIFOIICH WACHTH(MUIIMPOBATH MPEAJIOKEHHBIE OPraHUYECKHE BEIIECTBA

Konrpoanas CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BELICCTB
pabora 3
Pazien 5. KnHeTn:lecmle U TEPMOJANHAMHYCCKHE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHYECKHX
peakumii
Tema S.1. OcHOBHOE coep:KaHue OK 01
Ckopoctb Teopernueckoe 00y4eHue OK 02
XUMUHCCKUX  |CropocTh Peakivu, €€ 3aBHCHMOCTD OT Pa3IHYHBIX (PAKTOPOB: TPHPOIBI PEArHPYOIIUX [1K3.2
peaKuui. BEIIECTB, KOHLEHTPALMU PEAarupyrolIMX BEIIECTB, TEMIIEPATYPbl W IUIOLIAAH
XAMHUYECKOE  |peakIMOHHOM IMOBEPXHOCTH. TermtoBble d(P(EKTHl XUMUUYECKMX peakiuii. DK30- H
pPaBHOBECHE  [3HHOTEpMUUECKHE, peakiMu.OOpaTMMOCTh PEAKIMi. XUMHUYECKOE PABHOBECUE U €TI0
CMEILCHUE MOJA JACHCTBHEM Ppa3M4HbIX (PAKTOPOB (KOHLEHTPALUMs PEarcHTOB WU
NPOAYKTOB PEAKLMH, JABICHHUE, TEMIEparypa) [Uisl CO3JaHUsl ONTUMAIBHBIX YCJIOBHMNA
MPOTEKAHN XUMUYECKHUX nporeccoB. [ Ipuammn Jle [Hlarense
IIpakTHyeckue 3aHATHS OK 01
IIpakTnyeckoe 3ansaTue9 PemicHue MpakTUKO-OPUEHTHPOBAHHBIX 33/1aHUII HA aHAIU3 OK 02
(haKkTOpPOB, BIUSAIOIIUX HA U3MEHCHHE CKOPOCTH XMMUYECKOW PEAaKIMH, B T.4. C MO3ULUHI [1K3.2

AKOJIOTHYECKH LEIECO00PA3HOr0 MOBEACHUS B OBITY M TPYJOBOW ACITEIBHOCTH B LEISIX
COXPaHEHUs CBOETO 3I0POBbhA M OKPY KAFOIIEA IPUPOIHONA CPEBL.
Pelienne npakTMKO-OpueHTUPOBAHHBIX 3aJaHUI Ha IpuMeHeHue npuHuuna Jle-Illarense
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A HAXOKACHHUA HallpaBJICHHUA CMCHICHUA PABHOBCCHA XUMHUYECKOMN pCakKniui U aHaJInu3
(1)aKTOpOB, BJIMAIOINMWX HA CMCHICHHUC XMMHWYCCKOI'O PABHOBCCHA

Paznen 6. PacrBopbl 4
Tema 6.1. OcHOBHOE coep:KaHne 2 OK 01
Ilonatne 0 [ Teopernueckoe o0yueHne 2 OK 02
pacTBopax  (pacrpopenne kak (PU3HMKO-XHMHYECKHUH mporece. PacTBopsl. CriocoObl NPUIOTOBIEHHS OK 07
pacTtBopoB. PactBopmMocTe. MaccoBass A0JiE  PaCTBOPEHHOrO BemiecTBa.  CMBICH [IK3.2
NOKa3aTesis TMPENSIbHO JOMYCTUMOM KOHIIEHTPAIIMHM W €r0 WCIOJh30BAHWE B OICHKE
AKOJIOTHUYECKOM O€30MacHOCTH.
[TpaBuiia 3KOMOTMYECKH LENTECOO0OPA3HOTO MOBEACHUS B OBITY M TPYAOBOH AEATEIBHOCTH 2
B IIEJISIX COXPAHEHUS CBOETO 3/I0OPOBBbS W OKPYIKAIOMICH MPUPOTHON CPebl; OMaCHOCTh
BO3/ICHCTBUS HA )KUBBIC OPTAHM3MBI OTIPEJICIICHHBIX BEIIECTB.
Pemienrie  MpakTUKO-OPUCHTUPOBAHHBIX ~ PACUCTHHIX  3aJaHWii  HA  PACTBOPHI,
WCTIOJTb3yEMBIC B OBITOBO# M TIPOMU3BOICTBEHHOM JEATEILHOCTH YEJIOBEKA
Tema 6.2. |OcHoBHOE Coep:KaHUe 2 OK 01
HccnenoBanne | jJaGoparopHbie 3aHsITHS 2 OK 02
CBOWCTB JlaGopaTtopnas 3ansTue Ne 5 «[IpUroToBIeHne PaCTBOPOB. OK 04
pacTBOPOB  TTpUroTOBJICHHE PACTBOPOB 3aJaHHONM (MaccoBOil, %) KOHIEHTpaUMK (C MPAKTHKO- 5 [1K3.2
OPUEHTHPOBAHHBIMU BOTIPOCAMM ) U OTIPEJICTICHUAE CPEITBI BOJHBIX PACTBOPOB.
Pemiennie 3a71a4 Ha MPUTOTOBJICHUE PACTBOPOB
IpogeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHNE (COAEPKAHNE IPHUKJIATHOTO MOILYJIs1)
Paznen 7.  [Xumust B GbITY U POH3BOACTBEHHOM AeITE/ILHOCTH YeJI0BEKA 6 OK 01
Tema7.1.  |OcHoBHOe comep:kaHHe 6 OK 02
Xumust B ObITY U [Teopermueckoe oGyuerHue 2 OK 04
TPOMSBONCTBEHH |"'H s pojiinpe noCTIKCHIST XMUMIUYECKOH HAYKH M XUMAUECKOM TEXHONOTHI. POJIb XUMIH B OK 07
o Hsg;s:é’zgcm 00ECIEYCHNN 3KOJIOTUYECKON, SHEPreTUYECKOW M MUIICBOH O€30MacHOCTH, Pa3BUTHU 2 [IK3.2

MeIMIMHBL. [IpaBuiia moucka W aHalm3a XMMHYECKOM WH(OpManMM W3 Pa3MyYHbIX
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UCTOYHUKOB (Hay4yHas W y4ycOHO-HAy4Has JIATEpPATypa, CPEACTBA MacCOBOM
uH(popmanmu, cetb UHTEPHET)

IIpakTu4eckue 3aHsATHS

IIpakTuyeckoe 3anusTuel0 Ilouck w aHamM3 KEHCOB O NPUMEHEHMH XUMHUYECKUX
BEUIECCTB M TEXHOJIOTHi ¢ yueToM Oyayuiei mpodeccuoOHaIBbHON AEATEIBHOCTH IO TEMAM:
BOKHEHINIAE CTPOUTENBHBIE MATEPHAIIBI, KOHCTPYKIIMOHHBIE MAaTEPUAIIBI, KPACKH, CTEKIIO,
KEpaMHKa, MAaTEpHANIBl U JJIEKTPOHUKHW, HAHOMATCpPUAIBI, TEKCTWIBHBIE BOJIOKHA,

VUCTOYHUKM DHEPrUM, OPraHu4eCKHMe M MHHEPAIbHbIE YIOOPEHMs, JIEKAPCTBEHHBIC 4 !
BEIIECTBA, OBITOBAS XUMHUSI.

IIpakTuueckoe 3ansituell3ammra: IlpencraBneHue pe3yJsibTaTOB PELICHUS KEWCOB B

(hopMeE MUHH-TOKJIA/IA C MPE3CHTAUER

IIpome:KyTOoUHAas aTrecTanus no AMCUHIVInHE (aAupdepeHunpoBaHHbIii 3a4eT) 2

Bcero 72 33
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3. YciaoBus peanu3anui nNporpaMmmbl 001e00pa3oBaTe/ibHO JHCHUILIHHbBI

3.1. MartepuajibHO-TeXHHYECKOe o0ecneYeHne

OcBoenue mporpamMmel 00mieoOpa3oBatebHOM auciumuael Bl 04 Xumus
OCYUIECTBISIETCS B MPO(PECCHOHANIbLHON 00pa30oBaTeIbHOM OpraHu3alii, peaTu3yromen
00pa3zoBaTe/IbHYIO0 MPOrpaMMy CpeAaHero oOmero o0pa3oBaHus B MpPEAciiax OCBOCHUS
OI1OII CIIO na 6a3e ocHOBHOTO 001mero o0pa3oBaHus, B KAOMHETE XUMHUU C JTAO0OpaTOpHEi
1 1a00pPaHTCKOW KOMHATOM, B KOTOPOM HMMEETCS BO3MOKHOCTh O00ECNEYUTHh CBOOOHBIMA
aoctyn B UHTEpHET BO BpeMsi yueOHOIrO 3aHSATUS U B MEPUOJ BHEYUEOHOH ACITENbHOCTU
o0yyJarouuxcsi.

[Tomemenune kaOuHeTa YIOBJIETBOPSET TpeOOBAHUSIM CanurapHo-
AMUACMHOIOTMYECKUX

npaBwsi u HopMmaruBoB (CanllmH 2.42 Ne 178-02) u OCHameHO THUIOBBIM
0o0Opy/IOBaHMEM, YKa3aHHbBIM B  HACTOAMX  TPeOOBaHUSAX, B TOM  YHUCIIE
CHEUATM3APOBAHHON Y4YeOHON MEOENb0 W CPEACTBAMU OOYUYECHMS, JOCTATOYHBIMH SISt
BBITIOJTHEHUS TPEOOBAHMI K YPOBHIO IOJATOTOBKHA 00YYarOIIXCS.

B xabuHeTe umeeTcst MyJIbTUMEIMIHOE 000PYAOBAHUE, TOCPEACTBOM KOTOPOIrO

YYaCTHUKH  00pa30BaTelIbHOrO  MpoLecca  MPOCMATPHBAKOT  BU3YAIBHYIO
uH(pOpMaALKIO

0 XMMHH, CO3JAI0T MPE3CHTALNH, BUACOMATEPUANIBI U T. 11

B coctaB y4eOHO-METOAMYECKOTO M MATEPHATBHO-TEXHHYECKOTO OCHAIICHHS
kaOuHeTa

XUMUU BXOMSIT:

Cronbl  yueOHbIE — 15 wWT., CTyabs yueHmdeckue -30 mr., y4yeOHas JocCKa
MapkepHas, padodee MECTO MpenoaaBaress (CTON MPENoAaBaresis, CTYJ, KOMIbIOTEPHBINA
CTOJ1), NEPCOHAIBHBIA KOMIBIOTEP (CUCTEMHBIA OJOK, MOHHMTOP, KJIABHATypPa, MBIIIKA),
BHJICOTIPOCKTOP, JKpaH, OOOPYAOBAHHME M PEAKTUBBI Ui TPOBEACHHS Ja00PATOPHBIX
pabot, paGoumii CTOJI i1 TPOBEACHUS  JTAOOPATOPHBIX OMNBITOB, MNPUHYIUTEIIbHAS
BBITSDKHAS BEHTHJISLUS

HHpopMallMOHHBIE CTEH/BI:

Ileprommueckas cucreMa xuMudeckux snmeMeHToB J[.M. Menpeneesa

Tabmuna pacTBOPUMOCTH

OCHOBHBIE KJIACCHI HEOPraHMYECKUX BEIIECTB

OxpaHa Tyaa OpA OPOBEACHHH OIBITOB

CUMBOJIBI XUMUYECKUX DJIEMEHTOB

OOwast Guonorus
HNmeercs 6MOAMOTEYHBIN (POHI, B KOTOPBIH BXOAAT YYEOHUKU U YU4EOHO-METOINUECKHIA
komieke (YMK), KHUTH [Tl YTEHUS IO XUMUKU, PEKOMEHIOBAHHBIC WK JIOMYIICHHBIC JJIs
WCIOJIb30BAHUS B TPO(PECCHOHATBHBIX 00PA30BATENbHBIX OPraHU3ALMSX, PEATU3Y FOIIAX
00pa3oBaTeIbHYIO TPOrpaMMy CPETHETO 00IEro 00pa30BaHKs B MPEAEIaX OCBOCHUS
OITOIT CTIO na 6a3e 0CHOBHOTO 00111ero 00pa3oBaHusl.

B npouecce ocBoeHus nporpammbl yueOHOM qucuumuinabl bJ1.04 Xumust CTy IEHTHI UMEKOT
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BO3MOXHOCTb PaboTbl B 3/IEKTPOHHOM 61bnnoteke I6C (paboTa ¢ 31eKTPOHHbLIMY
KHMraMu, NpakTMKyMamm, TecTamm)

3.2. VHhopmaLmoHHOe obecrnedeHre peanmsaunm nporpamMmmeol

[na peannsaumn nporpammbl 6M6MOTEUHBIA (OHA 06pa3oBaTeNlbHON OpraHm3aLnm
YKOMM/IEKTOBaH MeyvaTHble W/UNWM 3MEeKTPOHHbIE 00pa3oBaTte/ibHble M MH(OPMaLUMOHHbIe
pecypcbl, PEKOMEH0BaHHbIE /151 UCMO/b30BaHKA B 06pa3oBaTe/ibHOM MpoLiecce.

3.2.1. MNeyaTHbIe U3JaHWA

LAH(UHoreHoBa, V. B. Xumus: yuebHMK 1 NPaKTUKYM 41S CpedHero
npoeccnoHanbHOro o6bpasosaHus / W. B. AHQuHoreHoBa, A. B. babkos, B.A.

[MonkoB. — 2-e u3g., ucnp. u gon. — Mocksa: M3gatenscteo KOpant, 2022— 291 c.

2. LLleronnxuHa, H. A. O6was xumms: yuebHuk and Cro / H. A. LeronmxuHa, J1. |
MwuHaeBckasi. — CaHKT-INeTepbypr: laHb, 2021 — 164 c.

3 Hwukonbckuin, A. Bb. Xumusa: YUeOHUK W NPaKTUKyM MPOJecCMoHasIbHOro
obpasosaHusa / A. b. Hukoneckuii, A. B. CyBopoB. — 2-€ 134,
nepepab. n gon. — Mocksa: M3gaTenscTBo KOpailT, 2022 — 507 c.

4 Xnmms: y4ebHUK Ans cpefHero npogeccmoHasibHoOro obpasosanHus / HO. A.
Iebenes, I'. H. ®agees, A. M. Nony6es, B. H. LLlanosasn; nog obueit pegakuueit I'. H.
dafeeBa. — 2-e u3A,, nepepad. n gon. — Mocksa: M3gatenscTo KOpanT, 2022 —431 c.

3.2.2. [JononH1TelbHble NCTOYHUKN

1 TabpuensH, O. C., Jibicosa, I'. . Xumus: KHWUra gns npenogasarens: y4ye6.-MeTos.
nocobue. — M. Akagemus, 2012 - 332 c.

2. YepHukoBa H. HO., MeLlepakosa E. B. Pellaem 3agaun no xmmmu
caMoCToATe/IbHO: y4yebHoe nocobue / H. HO. YepHukosa, E. B. MeulepsikoBa — CaHKT-
MeTepbypr: JlaHb, 2022 — 328 c.

3. Pe3HnkoB B. A. CO0pHUK YNpaXXHEHW 1 3aaa4 N0 OpPraHNYecKon XUMUK:
yuebHoe nocobue / B.A. Pe3HnkoB — CaHKT-INeTepbypr: flaHb, 2021 — 226 c.

4, KanyctnHa A. A., XanbyeHko W. ., JinbaHoB B. B. O6wlas n HeopraHU4eck
xumua. TMpaktukym / A, A. KanyctuHa, W. T. XanbuyeHko, B.B. JInbaHoB — CaHKT-
MeTepbypr: JlaHb, 2020 — 152 c.

5. [abpvensH O.C. Xumud: yyeb. pand ctyd. npod. y4yeb. 3aBefeHui
O.C.lMabpwuensH, N.I'. Octpoymos. - M., 2016.- 256 c.

6 labpuensH O.C. Xvmua A1 npodeccuin U CcneumanbHOCTEN TEXHUYECKOro
npogunns: y4ebHUK Ana CTyAd. yupexxaeHun cpef. npod. obpasosaHus / O.C.MabpuensH,
N.I'. OcTpoymoB. — 4-e u3f., ctep. — M. : /130aTenseKuil LeHTp
«AKagemuax, 2017 — 272 c.

22



3.2.3. VHTepHeT-pecypchl

1. hvsh.ru - XXypHan «Xunmus B LLIKOME.

2. https://postnauka.ru/themes/chemistry - nekuum no XxMMmmn Ha caite
MocTHayka. http://gotourl.ru/4780 (http://elementy.ru/) HayuHo-nonynspHbIi
MPOEKT «ONeMeHTbI BO/bLLON HayKn» MaTeMaTuKa, aCTPOHOMUS, HAyKU O XKN3HWU, HAYyKN O
3emse). HOBOCTM HayKW, KHUTW, HayYHO-MOMYNAPHbIE CTaTbW, NeKUUK, SHLUKNONeANN.

3. http://gotourl.ru/4785 (http//www.hij.ru/) CalT Hay4HO-NOMYNAPHOrO >XypHana
«XUMUSA U XKU3Hb>.

4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema ANCTaHUMOHHOIO 06yYeHUs, HarpaB/ieHHas B MepByl0 o4vepesb Ha
MOArOTOBKY K O/MIMMMNMafamM BCeX YPOBHeM — OT LWKO/bHLIX [0 MexayHapogHOM.
CainTcofep>XUT OrpoMHOe KO/IMYECTBO 3a4ay, CrpyrnnupoBaHHbIX Kak Mo TemMam, Tak W o
onvmMnuagam. Mo Bcem OCHOBHbIM pasfenamM XMMUKU NpuBeaEH TEOPETUYECKMIA
Martepvan 1 pasobpaHbl peLleHns TUMOoBbIX 3a4au.

5. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3bluHbIA CalT O CBOWMCTB
XUMNYECKNX 3/IEMEHTOB.
6. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepyeckuii CalT oHnau

06pasoBaHus, 06pa3oBaTe/lbHbIX KYPCOB M BUAEONEKUMA AN LIKOMBbHWUKOB, CTYAEHTOB U
yuunTenein.ECTb HECKOMbKO KypCOoB M0 XUMUW.

7. http://www.xumuk.ru CaT 0 XUMUW: KIacCUYeckue Y4ebHWKK, CrpaBOYHME
SHUMKNONeANN, TMOUCK OpraHMYeCKMX W  HEeopraHMYyeCKMX peakumil, COCTaBfieHWe
YPaBHEHWIA peakLmiA.

8. http://orgchemlab.com/ CainT, NOCBALLEHHBIN NpaKTUYecKoi paboTe B 1labopaTopum
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4. KoHTpPoib M OUIEHKA Pe3yJabTaTOB OCBOCHHSI 0011e00pa30BaTEILHOM
AHCIHTIJINHBI

KOHTpoJIb ¥ OnEeHKa pe3yslbTaToB OOYUYEHHMs OCYLIECTBISETCS MPEMOAABATEIEM B
IPOLECCE MPOBEACHUS MPAKTUUYECKHUX 3aHATHI M JJA0OPaTOPHBIX paloOT, TECTUPOBAHHUS, a
TaK>KE€ BBIMOJTHEHHS 00YYarOMMMHKCS HHIUBUAYATBHBIX 33JaHAN, TPOEKTOB, HCCIIE0BAHUH.
Pesynprarel 00ydeHWs ONPEAENSIOT, YTO OOY4YAKOIIMECS NOJKHBI 3HATh, TOHMMATh M
JEMOHCTPHAPOBATH N0 3aBEPIICHUH U3YUYEHUS TUCLUIIIIUHBL.

Jnsg  ¢GopMupoBaHUs, KOHTPOJAS W OLUEHKH PE3YyJbTaTOB OCBOCHHUS y4eOHOM
JUCLMIUTMHBL UCTIONB3YETCS CUCTEMA OLICHOYHBIX MEPONPUATHH, MPeacTaBistomas coOoi
KOMIUIEKC YYEOHBIX MEPONPUSATHH, COIMNIACOBAHHBIX C PpE3yJbTarTaMH OOYYCHHS W
chopmysmpoBanHbiX ¢ yuyetoM OI'OC COO (nmpeaMeTHBIE Pe3yJIbTAThI M0 TUCLHUILIMHE) U
PI'OC CIIO.

Tunsl oLeHOYHBIX

Ne |OK/MIK Moayas/Paznen/Tema Pe3yabTaT 00yueHus .
MepOonpUsITHH
I OcHoBHOe conep:rkaHHe
1 Pa3zpen 1. OcHoBBI ®opmyHpoBaThH 0a30BbIe
CTPOEHHs BelecTBa MOHSITUS U 3AKOHBI XHMHHU
1.1 |OKO01 |Crtpoenue atoMoB|CoctaBnats  xumuueckue|l. Tect «CtpoeHue aTtomos

XUMHUYCCKHUX JJIEMCHTOB H (I)OpMy.]'IbI COeI[I/IHeHI/Iﬁ B XHMHUYCCKHNX JJIEMCHTOB u
npupoga XUMHYECKOH CBSI3H |COOTBETCTBHH CO CTEIIEHBIO npupoga XUMHYECKOMN CBSI3ID.

OKHUCJIEHUs XUMUYeCcKux|2. 3ajaud Ha COCTaBJIEHUE
3JIEMEHTOB,  MCXOAs  W3|XUMHUYECKHX bopmyn
BaJICHTHOCTH U |IByXaTOMHBIX COEJIMHEHUN
3NEKTPOOTPULIATEIBHOCTH  |(OKCHIIOB, CyIb(pHUIOB,

THIPUIOB U T.I.).

3. 3amaHus Ha HCIOJB30BAaHHE
XUMHYECKOH CHUMBOJIMKH U
Ha3BaHWHM  COENMHEHWM  TI0

HOMEHKJIAType

MEXAYHApOIHOTO COr03a
TEOPETUYECKON M NMPUKJIATHON
XUMUH u TPUBUAJBHBIX
Ha3BaHUN JJisl COCTAaBJICHUS
XUMHUYECKIX bopmyn
JBYXaTOMHBIX COEJIMHEHUN
(oxcumos, CyIb(pHUIOB,

THAPUAOB U T.II.) U JAPYTUX
HEOPraHWYECKUX COEOUHECHUI
OTHENBbHBIX KJIaCCOB

12 [OKO01 |Ilepuoguueckuii 3akoH u|XapakTepu3oBaThb 1. Tect «Metammueckue /
OK 02 |rabmuua JI. V. MeHneneeBa [XMMUYECKHWE OJIEMEHTHI B|HEMETAJIMYECKHE  CBOMHCTBA,
COOTBETCTBUU c UX|3J€KTPOOTPULIATENBHOCT U

MOJIO’KEHHEM B|cpoacTBo K 3JIEKTPOHY

NEPUOANYECKON  CHUCTEME|XMMHYECKHX  3JIEMEHTOB B

XUMHUYECKUX 3JIEMEHTOB|COOTBETCTBUE c ux

.. Menneneesa SJIEKTPOHHBIM CTPOEHHEM H

MOJIO’KEHHUEM B
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OK/TIK

Moayas/Paznen/Tema

PesyabraT 00yuenus

Tunsl oLeHOYHBIX
MeponpHsSITHH

NEePUOINYECKON cucreme
XUMUYdecKux sjaementos .
Menaeneesar.

2. IlpakTuyeckue 3aAaHus Ha
YCTAHOBJICHUE CBS3HU MEXKAY
CTPOCHHEM aTOMOB
XUMHYECKUX  DJJIEMEHTOB W
MEPUOIUYECKIM H3MEHEHUEM
CBOWCTB XUMUYECKUX
BJIEMEHTOB U X COC/IMHEHUN B
COOTBETCTBUU C TIOJIOXKEHUEM
Ilepuoaunueckoii cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETHUECKUE 3aJaHus Ha
XapaKTePU3ALNI0 XUMHYECKUX
3JIEMEHTOB. «MeTtandeckue /
HEMETAJIIMYECKUE  CBOICTRA,
3IEKTPOOTPULIATEIBHOCTE U
CPOACTBO K 3JIEKTPOHY
XUMHYECKHX  JJIEMEHTOB B
COOTBETCTBHUE c 1504
SJIEKTPOHHBIM CTPOCHUEM H
MOJIOKEHUEM B
NEePUONYECKON cucreme
XUMHYECKHUX 3JIEMEHTOB
I HN. Menneneesa»

Paznen 2. Xumuueckue
peaxkiuun

XapakTepu3oBaTtb THIBI

XHUMHYECKHX peakuuu

KonTtpoabnas padora
«CTpoeHue Bewecrsa H

XHMHYE€CKHE PEAKIINN»

2.1

OK 01
OK 04

Tunbl XUMHYECKUX PeaKLUi

CocTaBisTh
COEIUHEHHS],
oOmeHa,
OKHCJIUTEIbHO-
BOCCTAHOBUTEJILHBIE
peaxiuu

peaxiuu
Pa3JIOKEHMS,
3aMeIeHus,

1. 3amauu Ha cocCTaBJeHUE
YPaBHEHUN PeaKLUi:

— COCNWHEHHWs, 3aMeIleHUs,
pasjoxeHusi, oOMeHa,

— OKHUCJIUTEIBHO-
BOCCTAHOBUTENbHBIX PEaKIIHii
C WCHOJB30BAaHHUEM METONa
3JIEKTPOHHOTO OajaHca.

2. 3amayn Ha pacueT Macchl
BEIIeCTBA WJIH 00bEMa

ra3os o U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
wii  00béMy  OOHOTO U3

y4YaCTBYIOIIMX B
BEILIECTB; PAcUYEThI
Macchl (00BEMaA, KOJUYECTBA
BEIECTBA) POAYKTOB
peaxium, OOHO U3

peakiuu

€CJIn
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Tunsl oLeHOYHBIX

Ne |OK/MIK Moayas/Paznen/Tema Pe3yabTaT 00yueHus .
MepOonpUSITHH
BELIECTB UMEeEeT PUMECH
22 DNEeKTPONUTHYECKAs] CocraByATh ypaBHeHus1|1. 3ajaHus Ha COCTaBJIEHUE
OUCCOLMALIAS M HMOHHBIM | XUMUYECKIX PEaKINU[MOJEKYJSIPHBIX U WOHHBIX
oOMeH HMOHHOTO oOmeHa c|peakuuii ¢ ydacTHeM KHCIIOT,
y4aCTHEM HEOPTraHUYECKUX |OCHOBAaHUN 51 COJIeH,
BELIIECTB yCTaHOBJIEHUE U3MEHEHHSI
KHUCJIOTHOCTH CPEJIbI
2. JlaboparopHasi  pabora
"THUMbl XUMHYECKUX PEaKIIHil"
3 Pazpen 3. Crtpoenne mu|UccaenoBats crpoenne u|KonTpoabHasi pabota
CBOHCTBA CBOHCTBA «CBOHCTBA HEOPraHUYeCKHX
HEOpPraHU4eCKHUX BellecTB |HeOPraHu4ecKUX BellecTB |BelecTB»

3.1 |OKO01 [Knaccudukarms, Knaccudpuumposats 1. Tecrt «Homenkmatypa wu
[IK1.1 |HOMeHKiaTypa M CTpPOEHME|HEeOpraHUYecKHe BellecTBa|Ha3BaHUE HEOPraHUYEeCKUX
[IK12 |HEOpPraHMYecKux BEIECTB |B  COOTBETCTBUM C  UX|BEIIECTB  HWCXOMsl W3 UX

CTpPOEHUEM XUMHYECKOH (OPMYJIBI  WJIH
COCTaBJICHUE XUMHYECKON
bopMyIIBI HCXOAS M3 HA3BAHUS
BEILECTBA MO MEXKIYHAPOAHOMH
J5R1051 TPUBHAILHON
HOMEHKJIaType».

2. 3amauu Ha pacyeT MacCOBOM
noan  (Macchl) XHUMHYECKOTO
sneMeHTa  (COeNMHEHHs) B
MoJIeKy e (CMecH).

3. IlpakTuueckue 3amaHusi IO
KJIaccupUKaLuy,
HOMEHKJIAType U XUMHYECKUM
dopMysiaM  HEOPTaHUYECKUX
BELIECTB Pa3JINYHbIX KJIACCOB.
4. IlpakTuyeckue 3aAaHusl Ha
omnpeaeneHue XUMHYECKON
aKTUBHOCTH BEIECTB B
3aBUCUMOCTHU BUZA
XUMHYECKOW CBS3M M THUIA
KPUCTAJUIMYECKON PELIeTKU

32 [OKO01 |®Puszuxko-xumMuueckue YcraHaBnIuBaTh 1. Tect «OcobenHoctu
OK 02 |cBOlicTBA HEOPraHMYECKUX|3aBUCHUMOCTD (U3NKO-|XMMUYIECKIX CBOWCTB OKCHIOB,
K11 |Betuects XUMUYECKUX CBOMCTB|KHUCJIOT, OCHOBaHUM,
K12 HEOPraHUYEeCKUX  BEIECTB aM(I)(iTeprIX TUAPOKCUIIOB |

OT CTpPOEHHUs aTOMOB H|COJei».

MOJIEKYJ, a TakkKe Tuma|2. 3ajaHus Ha COCTaBJIEHUE

KPUCTAJUIMYECKON PELIeTKU

ypaBHEHHH XUMHUYECKUX
peaKkuuil ¢ y4acTHEM MPOCTBIX
U CIIOKHBIX HEOPTaHUYECKHX
BEIIECTB. OKCHJIOB METAJJIOB,
HEMETAIOB M aM(OTEPHBIX
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OK/TIK

Moayas/Paznen/Tema

PesyabraT 00yuenus

Tunsl oLeHOYHBIX
MeponpHsSITHH

3JIEMEHTOB,
KHCJIOT,
am(poTepHbIX
HEOPTraHUYECKHUX
XapaKTEePU3YIOLINUX
CBOMCTBA 51
MOJTy4EHHUS].

3. IIpakTuko-
OPHUEHTUPOBAHHBIE
TEOpPETUYECKUE 3aAaHusl Ha
CBOICTBA 51 [IOJIyYE€HUE
HEOPraHUYECKUX BELIECTB

HeOpFaHI/ILIeCKI/IX
OCHOBaHUM u
TUOPOKCHIOB,
coJIei,
nux
CIIOCOOBI

33

OK 01
OK 02
OK 04

HNnentudukamnms
HEOPTaHUYECKUX BEIIECTB

Hccnenosats
KAa4Y€CTBCHHBIC peaKLII/II/I
HeOpFaHI/ILIeCKI/IX BCIICCTB

1. IIpakTuko-
OpPUEHTUPOBAHHBIC 33aJJaHUS TIO
COCTaBJICHUIO XUMUYECKIX
peakuuii c y4aCTUEM
HEOPTaHUYECKUX BEIIIECTB,
UCTIOJIB3YEMBIX TUTST 1)
uaeHTH()UKAIIY.
2 Jlaboparopnast

“Unenrudukarms
HEOPTaHUYECKHUX BELIECTB

pabora:

Paznen 4. Crtpoenue mu
CBONICTBA OPraHHYECKHX

BCIIECTB

HccaenoBatb cTpoeHHe H
CBONICTBA OPraHHYECKHX

BE€IIECTB

KonTtpoabnas padora
«CTpoeHue M  CBOMCTBa

OpPrauuveCKHux BEmeCTB»

4.1

OK 01
IIK1.1
IIK1.2

Knaccupukauus, crpoeHue
u HOMEHKJIaTypa
OpPTraHUYCCKUX BCIICCTB

Knaccudpuumposats
OpPTaHHUYCCKUEC BCIICCTBA B
COOTBETCTBHUHU C nux
CTPOCHUEM

1. 3amaHus Ha cocTaBleHUE
Ha3BaHUU OpraHU4YeCKUX
COeIMHEHUI IO TPUBHAIBHOU
UJn MEXKAYHapOIHOU
CHUCTEMATUYECKON
HOMEHKJIaType.

2. 3amaHus Ha COCTaBJIEHUE
MOJHBIX U COKpALeHHbIX
CTPYKTYPHBIX bopmyn
OpPraHUYECKUX BELIECTB
OTJIENbHBIX KJIACCOB.

3. 3amauu Ha oOlpeneieHue
npocreiiei bopmy bl
OpraHU4eCcKOon MOJIEKYJIBL,
UCXOAST U3 3JIEMEHTHOIO
cocrasa (B %)
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OK 01
OK 02
OK 04
IIK1.1
IIK1.2

CsoiicTBa
COeqUHEHUN

OpraHUYeCKHUX

VcraHnaBiuBaThb
3aBUCUMOCTb dusnko-
XUMHYECKHUX CBOMCTB
OPraHUYECKUX BEILIECTB OT
CTPOEHUSI MOJIEKYJT

1. 3amaHus Ha COCTaBJICHHE
ypaBHEHUI XUMHYECKUX
peakuuii c y4acTUEM
OpFaHI/ILIeCKI/IX BCIICCTB Ha
OCHOBAaHMH HX COCTaBa H
CTPOCHHUSI.
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Tunsl oLeHOYHBIX

Ne |OK/MIK Moayas/Paznen/Tema Pe3yabTaT 00yueHus .
MeponpusiTun

2. 3amaHus Ha COCTaBJIEHUE
ypaBHEHUI XHUMHUYECKUX
peaKkuuii, WUIIOCTPUPYIOLINX
XUMHYECKHE  CBOHCTBA  C
y4E€TOM MEXaHU3MOB
MIPOTEKaHUsl JaHHBIX PEAKLMM
51 F€HETUYECKON CBsI3U
OpraHUYEeCKHUX BELIECTB
Pa3HBIX KJIACCOB.
3. PacuerHble 3agaunm 1o
ypPaBHEHUAM peakuuii c
y4acTHEM OpPraHUYECKUX
BELIECTB.
4. JlabopatopHasi  pabora
“IIpeBpallieHls] OpraHUYECKUX
BELIEeCTB [IPU HarpeBaHuu"

43 |[OKO01 |HUpentudpukamus Hccnenosats 1 IIpakTHKO-OpUEHTUPOBAH-
OK 02 |OpraHM4YecKuX BEIECTB, MX|KauyeCTBCHHBIE peakuuu|Hble 3a0aHUs 10 COCTABICHUIO
OK 04 |3HaueHWe ¥ NpUMEHEHWE B|OPraHUYECKHX COETMHEHHH|XUMHYECKHX peaxuuit c
K12 OBITOBOI § U|OTAEIBHBIX KJIACCOB y4acTHEM OpPraHUYECKHUX

MIPOU3BOACTBEHHON BELIECTB, B T.4. UCMOJIb3yEMBIX

JEATEIbHOCTH Y€JIOBEKA Il WX UACHTU(PUKALNH B
OBITY ¥ IPOMBILIIEHHOCTH.
2 Jlaboparopnas pabora:
“Unentudukanus opraHudec-
KHX COENUHEHUH OTHEIbHBIX
KJIaCCOB™

5 Pazgen S. Kunernueckue|XapakTepuzoBaTb

H  TEePMOJAHMHAMHYECKHE|BJIHSHHE PA3JIMYHbIX

3aKOHOMEPHOCTH (¢axTopoB Ha paBHOBecHe

NPOTEKAHUSI XHMHYECKHX|H CKOPOCTb XHMHYECKHX

peaxkuuil peaxkuuil

5 OK 01 |CkopocTb XUMHMUYECKUX | XapakTepu3oBaTb BiaussHUE|[IpakTHKO-OpHEHTHPOBAHHBIE
OK 02 |peakumil. XHUMHUYECKOE | KOHLIEHTPALIUH TEOpPETUYECKUE 3aJaHusl Ha
[IK12 |paBHOBecue pearnpyromux BEINeCTB H|aHaTu3 (PaKTOPOB, BIMSIOLINX

TEMIIEpaTypbl Ha CKOPOCTb|HA  H3MEHEHHE  CKOPOCTHU
XUMHYECKUX PEaKLUi XUMHYECKOU peaxkuuu.
XapaktepuszoBath BiUsiHUE|lIpakTHKO-OpHEHTHPOBAaHHbBIE
U3MEHEHUs KOHLEHTPAaLUH(3aJaHus  HAa  I[PUMEHEHUe
BELIECTB, peakuuu cpeasl ulnpunuuna Jle-Illatenee nms
TEMIIEpaTypPbl HA CMELICHNUE|HaXOXKICHUs HaIpaBJIeHUs
XUMHYECKOTO PABHOBECHSI  |CMEILIEHUs paBHOBECHS
XUMHYECKOU peakuuu 51

aHamu3 (PakTOPOB, BIIHSIOIIUX
HAa CMCIICHUEC XHUMUYCCKOTO
paBHOBECHSI
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Tunsl oLeHOYHBIX

Ne |OK/MIK Moayas/Paznen/Tema Pe3yabTaT 00yueHus .
MeponpusiTun
6 HccnenoBats  HMCTHHHBIE
Pasnen 6. PacTBophl PACTBOpPBI € 3aJAHHBIMH
XaAPAKTePUCTUKAMH
6.1 [OKO1 |I[lonsTue o pacTBOopax Paznuuate UCTHHHBbIE|]. 3anauu Ha NPUTOTOBJICHUE
OK 02 pacTBOpbI pacTBOPOB.
TIK1.1 2. HpaKTI/IKO-
K12 OpPHUEHTUPOBAHHbIE pacueTHbIE
' 3aJaHusl  HAa  JIUCTIEPCHBIE
CUCTEMBI, MUCIIOJIb3yEeMbl€ B
OBITOBOM U MPOU3BOACTBEHHON
NeSITeIbHOCTH 4YeJloBeKa
6.2 [OKO1 |Hccnenoanue croiicts|Mccnenosath ¢usnko-|JladopaTopHas padbora
OK 04 |pacTBOpOB XUMHUYECKHE cBoricTBa|“[Ipurorosnenne pacTBOpoOB”
K12 HUCTUHHBIX paCTBOPOB
11 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEP:KAHUE (COAEePKAHHUE MPHKJIATHOTO MOIYJIsI)
7 Pa3zpen 7. OuenuBarp mnocjaencTsusi|3ammura Keiica (c ydeTrom
Xumusi B ObITy  H|0bITOBOH u|0ynymeit
NPON3BOACTBEHHOMI NPON3BOACTBEHHOMI npo¢ecCHOHATBLHOH
AesITeJIbHOCTH YeJIOBeKa |JesiTeIbHOCTH YeJI0BeKAa C|AesiTeJIbHOCTH)

NO3HMIHUH DKOJOrHYeCcKOH

0e3omacHOCTH
OK Ol (Xumus B ObITY u|OuenuBare  mocnenctsusi|Keiic (¢ yderom Oynymieit
OK 02 |IpOM3BOACTBEHHOI OBITOBOI u|npodeccruoHa pbHON
OK 04 |AeATENbHOCTH 4YeNoBeKa MPOU3BOACTBEHHOU NEeSITEIbHOCTH)
OK 07 NesITeIbHOCTH 4YeJioBeKa C|Bo3MoskHBIE TEMBI KEHCOB:
MTO3HITHI skonorudeckoi|1. Iloremnenme kiumara u
ﬁi; 0e30IMmacHOCTH BBICBOOOXKIEHUE ra30BbIX

TUPATOB CO THA OKEaHa.
2. byaywmme wmartepuansl s

aBua-, MAaIIuHO- u
prOOPOCTPOCHHSI.
3. Hospie wmarepuanel ais
COJIHEUHBIX OaTapeil.
4. JlekapctBa Ha  OCHOBE

PaCTUTENbHBIX NIPENapaToB
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Peuen3us

Ha pado4yro MporpaMMy y4e€OHOU TUCIUTTMHBI
B/l 04 Xumus

0a3oBast MOArOTOBKA MPOPECCUOHATBHOTO 00pa30BaHUs
ABTOp nporpamMmbl: AkumoBa C.A.- npenogasareiib bpsackoro ¢unmana [T'YTIC

Pabouas mporpaMma COnep>KUT MUHUMYM JIUTEPATYPbL, HEOOXOAUMOM J1JIsl U3yHYESHUS TUCLIUIUTHHBI.

B uenom paspaborannas pabouasi mporpamma o01eo0pa3oBaTeIbHON JUCLUTUTHHBI KXHMUS
COOTBETCTBYET TPeOOBaHHSAM MPOrPaMMBbI MOATOTOBKH CIELIMATUCTOB CpeaHero 3BeHa denepaabHOro
rocyIapCTBEHHOrO 00pPa30BaTeIbHOIO CTAHAAPTA CpenHero mpodeccHoHaIbHOr0 00pa3oBaHuUS.

Pazpabotannasi nmporpamma o011eo0pa3oBaTeNbHON AUCIUILUIUHBI PEKOMEHIYETCS Ui UCTIOJIb30BAHUS B

y4eOHOM IpoLIEcCe MPH MOATOTOBKE M0 BCEM CIELUATBHOCTSIM.

Pabouas nporpamma obieobpazosarenproil nucnumuinabl bJ] 04 Xumus pazpadorana Ha OCHOBe
TpeboBanuii @enepabHOTO rOCYAaPCTBEHHOTO 00pa30BaTEIBFHOIO CTAHAAPTA CPEIHEro 00Iero o0Opa3oBaHusl,
yTBEPIKIEHHOTO NpUKa3oM MuHucTepcTsa oopazoBanust 1 Hayku PD Ne413 ot 17.05.2012 r., mpeabsBisieMbIX
K CTPYKTYp€, COIEPKaHUIO 1 Pe3yJIbTaTaM OCBOEHHs 00Ie00pa30oBaTeIbHON TUCLUILTHHBI K XUMHST», B
COOTBETCTBUH ¢ PekoMeHIauusIMI 1O OPraHU3aL|K MOJIyYeHHs CpeiHero o01ero oOpa3oBaHus B mpeaenax
OCBOEHHsI 00Pa30BaTENbHBIX MPOrPAMM CpPeHEro npodeccuoHanbHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO
obmero oOpa3oBanHusi ¢ yueToM TpeOOBaHUH (enepanbHbIX FOCyIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U
noJTydaeMoit npodeccun Wi CnenuaibHOCTH CPEAHEro npodeccrnoHanbHOro o0pa3oBanus (MUCHMO

JlemapTamMeHTa rocyJapCTBEHHOH MOJMTHKY B chepe moaroToBku padounx kaapos u 1O Munobprayku
Poccun ot 17.03.2015 Ne 06-259)

PaGouas nporpamma yuaeOHON AUCIUTLTUHBL « XUMUSD) COCTOUT U3 CACAVIONINX Pa3IC/IiOB:

Paznen 1. OCHOBBI CTPOCHHS BEMIECTBA
Paznen 2. Xumudeckue peakuuu

Pasgen 3. CtpoeHue 1 CBONCTBA HEOPraHNUYEeCKUX BELLECTB
Pasgen 4. CtpoeHne 1 CBOMCTBA OPraHNYeCKnx BeLL,ecTB

Pasgen 5. KuHetnyeckme v TepmogmHammyeckme 3aKOHOMEPHOCTU MPOTEKAHUA
XMMUYECKNX PeaKLMN

Paspen 6. PactBopbl

Paznen 7. Xumus B ObITY M MPOM3BOACTBEHHOM NEATENBHOCTH YETIOBEKA

B macnopte mporpaMmbl ¢chOpMyTHPOBAHBI LIETH U TIAHUPYEMBIE PE3YJIbTaThl OCBOSHUS TUCIUTIIHHBI,
HaTpaBJIEHHbIC HA (OPMUPOBAHKE Y OOYHAIOINUXCS PEACTABIIEHUSI X IMHUYECKON COCTABJISIOIIEH
€CTECTBEHHO-HayYHOH KapTHUHBI MHUPa KaK OCHOBBI TPUHATHS PEIIEHUHN B )KU3HEHHBIX U MPOU3BOACTBEHHBIX
CUTYaLMsIX, OTBETCTBEHHOI'O MOBEICHUS B IPUPOIHOMN Cpere.

JlaHHOE KOJNMYECTBO YacoB, BRIAEIEHHOE Ha OCBOEHHE 00I1e00pa30BaTeNbHON AUCUUTUINHBL, TIO3BOJIUT:

MOJIYYHTh TUTAHUPYEMBIE PE3YJIbTaThl OCBOEHHSI 0011e00pa30BaTeNbHON TUCIUILIMHBI B COOTBETCTBUU C
dI'OC CITO u Ha ocHose ®I'OC COO
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- chopMupoBaTh HEOOXOAUMBIE OOIIHME M TUCIUILTHHAPHBIE KOMITETSHIIHH.

- IOJTyYUTh HEOOXOANMBIEC 3HAHUS M YMEHHS, KOTOPBIE MOXKHO MPUMEHUTD B JAJIbHEHIIIEM Ha MTPAKTHKE.

TemaTuueckuii IIaH WMEET ONTUMAJIbHOE PACIPEesIeHHe YacoB 110 pa3fesiaM U TeMaM IO OYHOH dopme
00y4eHHs, B COOTBETCTBHH C YIEOHBIM TJIAHOM.

Kaxnpiii pazaen mporpaMMbl OTpakaeT TEMATHKY M BOIIPOCHI, ITO3BOJISIIOLINE, B TIOJIHOM 00beMe, U3yUUTh
HeoOXonuMbIl TeopeTnydeckuii Matepuat. [IpoBeneHne 1a00paTOPHBIX U MPAKTHYECKUX 3aHITHI,
NPEAyCMOTPEHHBIX paboueli mporpaMMoi, TO3BOJIIOT 3aKPETUTh TEOPETHUECKUE 3HAHUS,
npuoOpeTeHHbIE TPU U3YYEHUH JAHHOH TUCITUITIHHBI.

U3ydeHne naHHON TUCHUILTUHBI CIOCOOCTBYET 3 (PEKTUBHON 1 Ka4eCTBEHHON MOATOTOBKE CIEIIHAINCTOB.

Penienzent Jleonuenko A.B.
HomxHocTh, MecTo paboTer: BO INI'VIIC, npenonaBatens.

« » 202 roxg
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Peuen3us

Ha pado4yro MporpaMMy y4e€OHOU TUCIUTTMHBI
B/l 04 Xumus

0a3oBast MOArOTOBKA MPOPECCUOHATBHOTO 00pa30BaHUs
ABTOp nporpamMmbl: AkumoBa C.A.- npenogasareiib bpsackoro ¢unmana [T'YTIC

Pabouas mporpamma odmeodpasoBarenbHoi quciuruiniabl bJ] 04 Xumus paspaboTaHa Ha OCHOBE
TpeboBanuii @enepaibHOTO rOCYAAPCTBEHHOTO 00pa30BATEIHFHOIO CTAHAAPTA CPEIHEro 00mero oOpa3oBaHusl,
yTBEPIKIEHHOrO MpUKa3oM MuHucrepcTa oopasoBanust 1 Hayku P@ Ne413 ot 17.05.2012 r., npenbsiBiIsieMbIX
K CTPYKTYp€, COIEPKaHUIO 1 Pe3yJIbTaTaM OCBOSHHUS 001e00pa30BaTeIbHOMN JUCLIUILIMHBI « XUMUSY, B
COOTBETCTBUH ¢ PekoMeHIauusIMI IO OPraHU3aLNK MOJIy4eHHs CpeiHero o01ero o0pa3oBaHus B mpezaenax
OCBOEHHsI 00Pa30BaTENbHBIX MPOrPAMM CpeHero npodeccnoHanbHOro odpa3oBanus Ha 0a3e OCHOBHOTO
obmero oOpa3oBaHus ¢ yueToM TpeOOBaHUH (enepanbHbIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U
noJTydaeMoit npodeccun Wi cnenuaibHOCTH CPEAHEro npodeccnoHanbHOro 00pa3oBanus (MUCHMO

JlenmapramMeHTa rocyJapCTBEHHON MONUTUKH B chepe moaroToBku padbounx kanpos u 110 MunobpHayku
Poccunm ot 17.03.2015 Ne 06-259)

Pabouas nporpamma yueOHON AUCIUITIHHBL « XUAMHS» COCTOUT U3 CIICAYIOLINX Pa3AcioB:

Paznen 1. OCHOBBI CTPOCHHS BEMIECTBA
Paznen 2. Xumudeckue peakuuu

Pasgen 3. CtpoeHue 1 CBONCTBA HEOPraHNUYeCKUX BELLECTB
Pasgen 4. CtpoeHne 1 CBOMCTBA OpraHMYEeCKMX BELLLeCTB

Paspen 5. KuHetnyeckme v TepmogmHammn4eckme 3aKOHOMEPHOCTU MPOTEKAHUA
XMMUYECKNX PeaKLMM

Paspen 6. PactBopbl

Paznen 7. Xumus B ObITY M MPOM3BOACTBEHHOM NEATENBHOCTH YETIOBEKA

B macnopre nporpamMmsl chopMyTUpOBaHBI LIEJTH U TUTAHUPYEMBIE PE3YIIbTaThl OCBOSHUS TUCLIUILIHHBI,
HAIpaBJIeHHbIC HA (POPMUPOBaHHUE y 00YUAIOIINXCS MPENCTABICHUS] XUMHUECKONW COCTAaBIISIOIIEH
€CTeCTBEHHO-HAY4YHON KapTHUHBI MHUpPa KaK OCHOBBI IIPUHSTHS PELISHUIN B KU3HEHHBIX U IPOU3BOJCTBEHHBIX
CUTYaLUsAX, OTBETCTBEHHOIO [TOBEICHUsI B IPUPOAHON cpefe.

JlaHHO€ KOJNMYECTBO YacOB, BBIAECIEHHOE Ha OCBOEHHE 00111e00pa30BaTeNbHOMN JUCUUTIIHHBL, TTO3BOJIUT:
MOJIYYHTh TUTAHUPYEMBIE PE3YJIIbTaThl OCBOSHHSI 0011e00pa30BaTeNbHON TUCIIUILIMHBI B COOTBETCTBUU C
®I'OC CIIO u Ha ocHose PI'OC COO

- chopMupoBaTh HEOOXOAUMBIE OOIIHE M TUCLUILIMHAPHBIE KOMITETSHIIUH.

- IOJTyYUTh HEOOXOANMBIE 3HAHUS M YMEHUS, KOTOPBIE MOXKHO MPUMEHHUTD B JAJIbHEHIIIEM Ha MTPAKTHKE.

TemaTuueckuil IaH WMEET ONTUMANIBHOE PACIPEesIeHHe YacoB 110 pa3zesiaM U TeMaM 0 OYHOH dopme

00y4eHHs, B COOTBETCTBHH C YIEOHBIM IJIAHOM.

Kaxnpiii pazaen mporpaMMel OTPaskaeT TEMATUKY M BOMPOCHI, MTO3BOJISIOLINE, B IIOJIHOM 00beMe, U3yUUTh

HeoOXonuMbIN TeopeTnyueckuii Matepuat. [IpoBeneHne 1a00paTOPHBIX U MPAKTHYECKUX 3aHITHI,
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NPEAyCMOTPEHHBIX paboueli mMporpaMMoi, TO3BOJISIIOT 3aKPEIUTh TEOPETUUECKNE 3HAHMS,
npuoOpeTeHHbIE TPU U3YYEHUH JAHHOH JTUCIUITIIMHBL.

U3ydeHne naHHON TUCHUILTUHBI CIIOCOOCTBYET 3((PEKTUBHON 1 Ka4eCTBEHHON MOATOTOBKE CIIEIIHAINCTOB.

Pabouas nporpamma conep:KUT MUHUMYM JIUTEPATYPbl, HEOOXOAMMOM I N3yUeHHs! JUCIUILIIHHBL.

B uenom paspadorannast pabodast mporpamMmMa o011e00pa3oBaTeNIbHON AUCIUTUINHBL «X MU
COOTBETCTBYET TPeOOBAHMUAM MPOTrPaAMMBI IIOATOTOBKH CIIELIUAIUCTOB CpeiHero 3seHa PenepanbHOro
rOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTAaHIAPTa CPEAHEro NpodecCHOoHaTBHOTO 00pa30BaHMUS.

Pazpabotannast nmporpamma o01eo0pa3oBaTebHON AUCIHHUILUIMHBI PEKOMEHIYETCS ISl UCTIOJIb30BAHUS B

yueOHOM MpoLecce MpH MOATOTOBKE 110 BCEM CIIELHUATBHOCTSIM.

Penensenrt bynatunkas E.M.
HomxHocTh, MecTo paboTtsl: b® IITI'VIIC, npenonaBares.

« » 202 roxg
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