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PabGouass mporpamma TpenHa3Ha4YeHA IS TPENOAABAHUS  TUCIUTLIAHBI
OJ1.07Xumus gact 0011€00pa30BaTEIHHOTO YUEOHOTO ITUKIIAa 00yUYaIOMUMCSI OYHOM
dbopmbl 00yueHuss 1o cneruaiabHocTH 54.02.01 [Huzaitn (o ortpaciasiM) B 1-2

CCMCCTpax.

PabGouass mporpamma y4eOHON AUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C
TpeboBanusiMu  DefepanbHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
cnenpanbHocT  54.02.01 JluzaiiH (1o oTpacisaM), YTBEPXKJICHHBIM IPUKA30M
MunncrepctBa npocsemenusi Poccuiickoit ®enepaunu ot 12 nmekadpst 2022 r. Ne
1099; 3apeructpupoBano B Munuctepctse toctuiind PO ot 19 auBaps 2023 r. Ne

72067 w npumepHO#t paboyeii mporpaMmMoi.

Pabouas nporpamma y4eOHOM JUCHUIUIMHBI paccMOTpeHa 3acenanuu LuknoBoit
KOMHUCCHUU 00111€00pa30BaTENbHBIX JUCIUIUIAH, OOIUX TYMaHUTAPHBIX U COIMAIBHO-
SKOHOMHUYECKUX TUCHUIUIMH OT «17» utons 2024 r., npotokon Ne 6 u yTBep:k/ieHa Ha

3acenanuu otaenaeHus CIIO ot «17» utonst 2024 r., mpotokos Ne 6.



COJIEP)KAHME

CTp.
1. MACHOPT MMPOI'PAMMBI YYEFHOU JUCIIATLTAHBI
1.1 O6macTh MPUMEHEHUS PAOOYCH MPOTPAMMBL. .. ..e'eeteneeeeneeenneerneeenneennnennns 4
1.2 Mecto yueOHOH AUCHUILTUHBI B CTPYKTYpPE OCHOBHOM MpohecCHoHaTbHON 4

2.

00Pa30BATEIIBHOM MPOTPAMMDBL. . ..« .t eueetteneee e et et et e et et e e aeeee e eaeaeas
1.3 Llenu 1 3aaaun y4eOHOM AUCUUIUIMHBI — TPeOOBaHUS K pe3ybTaTaM OCBOCHUS 4
N S0 (02112 (0112000117050 S

1.4 PekoMeH1yeMO€E KOJIMYECTBO YaCOB HA OCBOCHHUE IMPOTpaMMBbl YIEOHOM

B107003 10700011705 123 SR 10
CTPYKTYPA U COJAEPKXAHUE YUYEBHOHN JAUCHUITINHBI

2.1 O6beM yueOHOH AUCIHUILTUHBI U BUABI YICOHON PAOOTHL. ....vvviveeniennannnen 11
2.2 TemaTtuyeckuil miaH U COACPKAHUE YICOHOU TUCITUTIIAHBL. .. ..uveeneeneennen.n. 12

3. YCJIOBUSA PEAJIN3AIIMA YYEBHOM JUCHUIIJIAHBI

3.1. Tpe6OBaHI/I${ K MUHUMAJIbHOMY MaTCpHUAIIbHO-TCXHUICCKOMY

a1 UTCTo 8 (e () 1% 0 PP 23
3.2. UndopManinoHHOE 00ECTICUEHUE OOYUCHHUS . . ... vuueeneeeneeneeaneeneenaeaneaneannnns 23
KOHTPO.Ib M OLIEHKA PE3YJIbTATOB OCBOEHHUS YUYEBHOM

JAUCHUIIJIMHBI 25



1. HACIIOPT PABOYEM TPOI'PAMMBI YYEBHOM JUCIUILJINHBI
O1.07Xumus.

1.1. ObsacTh npuMeHeHusi padoueii MPOrpaMMabl
PaGouas  mporpamma  y4eOHOW  JWCHMIUIMHBI  SIBISIETCS ~ YacThIO
oOmreoOpa3zoBarenbHOil MporpamMMbl B cooTBeTcTBUM ¢ DPI'OC mo cnenuanbHOCTH

CIIO 54.25.01 uzaiin (110 oTpacisam).

1.2. MecTo y4eOHOM AUCUMILIMHBI B CTPYKTYpe OCHOBHOM NPO(ecCHOHATLHON
o0pa3oBaTeJIbHOW mNporpamMmbl: ydeOHas AUCIUIUIMHA «XUMHUS» HW3Y4aeTcs B
obmeoopazoBarenbHoM nukiae yueoHoro miaHa OIIOIT CIIO nHa 6a3e 0CHOBHOTO

oO1iero oOpazoBaHusl ¢ MoydyeHueM cpeanero oomero oopazoanus (IITICC3).

1.3. eaun um 3axa4yu y4yeOHOW AUCUHUIUIMHBI — TpPe0OBaHHMA K pe3yJbTaraMm
OCBOCHUS Y4eOHOM TUCHUILIMHBI:
1.3.1. Ileqb 001me00pa3oBaTeIbHOM AN CHUATIIHHbBI

@opMHUpPOBaHUE y CTYIECHTOB MPEACTABICHUS O XHWMHYECKOM COCTaBIISIIOILEH
€CTEeCTBEHHO-HAYUYHOU KapTHUHBI MUpPA KaK OCHOBBI MPUHATHUS PEIICHUN B KU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOT'O TTOBEJICHUS B IPUPOIHOM Cpejie.

3ajaum JUCUUIINHBI:

1) chopmupoBaTh TOHMMAaHHE 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMHUYECKHX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOILIEH cpelle, LEJIOCTHOM HAYyYHOW KapTHHBI MHUpA,
B3aMMOCBSI3H 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTaBISATH (OPMYJIbl HEOPTaHUYECKUX U OPraHUYECKUX
BEIIIECTB, YPABHECHUS] XUMUYECKUX PEAKIIUM, OOBICHITh UX CMBICI, UHTEPIPETUPOBATH
pe3yIabTaThl XUMHUUYECKUX DKCIIEPUMEHTOB,

3) cdopMupoBaTh  HABBIKM  MPOBEACHUS  MPOCTEUIINX  XUMHUYECKHUX
DKCIIEPUMEHTAJLHBIX ~ WCCJIENOBAaHMA €  COOJNIOJIGHWEeM TpaBWi  O€30MacHOro
oOpalieHus ¢ BEIecTBaMu U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTH YMEHHS HCIOJIb30BaTh WH(OPMAIUMI0O XMMHUYECKOTO XapakTepa W3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopMupoBath YMEHHUSI IPOTHO3UPOBATH MOCIEICTBUS CBOEH JEATEIbHOCTU U
XUMHUUYECKUX TPUPOHBIX, OBITOBBIX M MPOU3BOACTBEHHBIX MPOIIECCOB;

6) copMupoBaTh MOHUMAHKHE 3HAYUMOCTH JOCTHKCHHN XMMUYECKOW HAYKU U
TEXHOJIOTHM JJIsl pa3BUTHUS COITMAIBHON W TIPOU3BOICTBEHHOM cep.
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1.3.2. Ilimanupyemblie pe3ybTaTbl OCBOCHHUSI 00mIe00pa3oBaTeIbHON AUCHMILIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO u Ha

ocHose ®I'OC COO

Kon n IInanupyemMble pe3yabTaTbl 0CBOCHHS AHCHUILIHHBI
HAaMMEHOBaHH
e

dopMupyeMBbIX Oo01mme JAucuunianHapHbie

KOMITeTEeHIUI

OK 01. B yacTH TPY10BOr0 BOCIIUTAHHA: - BJIAIETh CUCTEMOM XHMMHUYECKUX 3HAHUM, KOTOpas  BKIIOYACT:
Bei6upats - TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTU | OCHOBOIIOJNAraloUIMe MOHATHA (XUMHYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAs
Coco0bl MacTepCcTBa, TPYHAOIIO0HE; o0oJiouKa aToma, s-, p-, d-3JIeKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJICKYII,
pelleHusd 3a4a4 | - TOTOBHOCTb K  aKTUBHOW  JEATEIBHOCTH | BAJIEHTHOCTb, 3JIEKTPOOTPHULATEILHOCTD, CTEIEHb OKHMCICHMS, XMMHUYECKas
npodeccroHan | TEXHOJIOTMYECKOHW M COIMAIBHON HAPABIEHHOCTH, | CBSI3b, MOJb, MOJIIPHas Macca, MOJSAPHBIA 0OO0BEM, YIJIEPOAHBIA CKEIeT,
BHOU CIIOCOOHOCTh ~MHHMLUHMPOBAThb, IUIAHUPOBATh U | QyHKLUUOHANIbHAS TPYINA, pajuKall, U30MEpHs, U30MEPBI, FOMOJIOINYECKUil
JESTCIIBHOCTH | CAMOCTOSITENBHO BBIIOIHAT TAKYIO JEATEIBHOCTD; | PSA, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOI- U a30TCOACPKAILINE COCTUHCHHUS,
IPUMEHHUTENBH | - UHTEpEC K pa3JInYHBIM cepaM | OMOIOrMUECKH aKTHBHBbIE BellecTBa (YIJIEBOABI, >KUPBI, OENKH), MOHOMED,
0 K Pa3JINYHbIM | IPOPECCUOHATBHON EATETbHOCTH, IIOJINMEP,  CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIADHBIE  COCIMHEHUS,
KOHTEKCTaM OBjajeHne  YHWBEPCAJBHBIMH  YYeOHBIMH | KDUCTAIMYECKAs PELIETKA, TUIbl XUMHUYECKMX DPEaKUU (OKUCIMTENbHO-

NMO3HABATEJIbHBIMHM JIEHCTBUSIMH:
a) 0a30Bble JOTHYECKHE JeiCTBHS.

- CaMOCTOSITEIIEHO dbopMynupoBaTh u
aKTyalu3upoBaTh MpoOieMy, paccMaTpuBaTh €e
BCECTOPOHHE,;

- yCTaHaBJMBAaTh CYIIECTBEHHbIH NPU3HAK WIH
OCHOBAaHUA i1 CpaBHCHHA, KHaCCH®HKaHHH H
0000IIEeHHS;

- OmpeNeNsaTh IeNu JIeATeTbHOCTH,
rapamMeTpbl U KPUTEPUU UX TOCTUKEHUS;
- BBIABJIATH 3aKOHOMCPHOCTH W IIPOTUBOPCUUSA B
paccMaTpuBaEMbIX SIBJICHUSX;

- BHOCHUTH KOPPEKTUBEI B

3aaaBaTb

JIEeITEIBHOCTD,

BOCCTAaHOBUTENbHBIE, 3K30-U SHIOTEPMHUUECKHE, PEAKIIM HOHHOTO 0OMeHa),
pacTBOp, JIEKTPOJIUTHL, HEIIEKTPOJIMUTHI, SJIEKTPOIUTHYECKAs AUCCOLMALINS,
OKHUCJIUTEb, BOCCTAHOBUTEINb, CKOPOCTh XUMUYECKON PEAKIMH, XUMUUYECKOE
paBHOBeCHE), TEOPHUM M 3aKOHBl (TEOpPUS XUMHUYECKOTO CTPOEHUS
oprannueckux BemiectB A.M. bytiepoBa, Teopusi 3I€KTPOIUTHUECKOMN
aucconuanuy, nepuoaudeckuil 3akon [I.M. Menneneesa, 3aK0OH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XHUMHH, (PAKTOJIOTUUYECKUE
CBEJIEHHUS O CBOWMCTBAaX, COCTaBe, MOJYYCHUH U OE30MIaCHOM HCIIOJIb30BAaHUH
BOKHEHIINX HEOPraHWYECKUX U OpPraHWYecKUX BeIIeCTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTH YEJI0BEKA;

- yYMeThb BBIABJIATH XapaKTepHble NpPHU3HAKW M B3aHUMOCBA3b H3YYEHHBIX
MOHATUM, TPUMEHSTh COOTBETCTBYIOIIME ITOHATHUS IIPU OIMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKHX M OPraHMYECKHUX BEIIECTB M HUX IpEBpalleHUil;
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OIICHUBAaTh COOTBETCTBUE PE3yJbTATOB IIEIISM,
OIICHUBATh PUCKU MOCIICICTBUI ACITETLHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIIUICHHE TIPH PEIICHUH
KU3HEHHBIX TIPOOIIeM

0) 0a30BbIe HcCJIea0BaTEIbLCKHE AeiiCTBHA:

- BJAJIETh HAaBBIKAMU Y4EOHO-HCCIIEIO0BATEIHCKOM
u MIPOEKTHOM JIeSITEJIbHOCTH, HaBBIKAMH
paspereHus mpoodieM;

- BBIIBJIATH IPUYMHHO-CICACTBEHHBIC CBS3M U
aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATh TUIIOTE3Y €€
pernieHus, HaXOJIUTh apryMeHThI I
JIOKa3aTeIbCTBA CBOMX YTBEPXKJICHUM, 3a7aBaTh
rapameTpbl U KpUTEPUH PEILICHNUS,

- QHAJIM3WPOBATH IOJIYUCHHBIC B XOJIE PEIICHUS
3a/la4dl pe3yNbTaThl, KPUTUYECKU OILICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3HPOBATh HW3MCHCHUEC B
HOBBIX YCIIOBHUSX;

- YMETh NIEPEHOCUTHh 3HAHUS B IMO3HABATEIHHYIO H
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIbHOCTH;

- yMeThb HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MpeIMETHBIX 00IacTei;

- BBIABMIaTh  HOBBIE  HJEH,
OpPUTHHAIILHBIC TTOJIXO/IBI U PELICHHUS;
- CITOCOOHOCTH MX HMCIIOJIL30BaHUS B
MO3HABATENHHON U COIUAIBHOMN MPAKTHKE

npeJarath

BBISBJIATH  B3aMMOCBSI3b ~ XMMUYECKMX 3HAHMM C  MOHATUAMH U
NpCACTABJICHUAMU APYTHUX CCTCCTBCHHOHAYYHLIX MMPCIAMETOB,

- yYMeTh HCIOJb30BATh HAMMEHOBAHUS XHUMHYECKUX  COCIMHEHUU
MEXKIYHAPOAHOTO COKO3a TEOPETUYECKOM U MPUKIAJHOM XHUMHU U

TPUBUAJIBHBIC HAa3BAaHMS BKHEHIINX BEIIECTB (STHIICH, alleTHIICH, TJIHIEPHH,
denon, dQopmanbaeru, YKCyCHas KHCIOTa, TJWIMH, YrapHbBIH Tas,
YIJICKUCIIBIN Ta3, aMMHUAK, TalleHas U3BECTb, HETAIllCHas W3BECTh, MTUTHEBAs
colla ¥ JPYTuX), COCTaBIATH (HOPMYJIbl HEOPraHWYECKHX M OPraHUYECKUX
BEILECTB, YPAaBHEHUS XUMHUYECKUX pEaKIHid, OOBSICHATH HUX CMBICI;
MOJITBEPKAATH XapaKTepHbIC XUMHYECKHE CBOWCTBa BEIIIECTB
COOTBETCTBYIOLIMMH SKCIIEPUMEHTAMHU M 3aIUCSIMU YPaBHEHUH XUMHYECKUX
pEaKLHnii;

- YMETh YCTaHaBIIMBATh NPUHAUICKHOCTh HM3YYEHHBIX HEOPraHUYECKHX H
OpPTraHUYECKUX BEIIECTB K OMPEICICHHBIM KJlaccaM M TPYIIaM COCAMHEHUH,
XapaKTepHU30BaTh MX COCTaB M BaKHEWIIHME CBOWCTBA; ONPEAETSATH BHIBI
XUMHAYECKHX CBS3€H (KOBaJICHTHAs, MOHHAS, METAITMUECKasi, BOAOPOIHAs),
THIIbI KPUCTAUTMYECKHUX PEIIETOK BEIIECTB; KIAaCCU(PHUINPOBATh XMMUYECKHUE
peaKiuu;

- copMmupoBaTh NpPEACTABICHUSA: O XHMMHUYECKOH  COCTaBIIsIOLIEH
€CTeCTBEHHOHAYYHOH KapTHHBI MHUpA, POJIM XWMHUHU B TO3HAHWU SIBICHUH
Opupoasl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIMOHATFHON TPaMOTHOCTH, HEOOXOAMMOM ISl pEeHICHUs MPAKTHIECKUX
3aa4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/0pOBBIO U
MPUPOIHOM CpeJE;

- YyMeTb MpPOBOJUTH pacueThl MO XUMHUYECKHUM (opMyliaM M YpaBHEHUSIM
XUMAYECKHX  PEaKIUid C  WCIOJNIb30BaHUEM  (PU3MYECKUMX  BEJMYMH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, oObemMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOIb30BATh
CHCTEMHBIE XMMUYECKHE 3HAaHUS IS NPUHATHS pElIeHUH B KOHKPETHBIX
KU3HEHHBIX CHTYAIUsX, CBI3aHHBIX C BEIIECTBAMH U X TIPUMEHEHHUEM




OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
cpeacTBa
MOMCKa,
aHanm3a u
MHTEPIIpEeTaluu
UHPOpPMALIUU U
nHpOpMaInOHH
BI€ TEXHOJIOTHH
TUIS
BBITTOJTHEHHS
3a/1a4y
npodeccrnonan
bHOU
JeSITeTbHOCTH

B 00s1acTMIIEHHOCTH HAYYHOI'O NO3HAHUSA:

- c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKH H OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHOTO Ha JIMaJIore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECcTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOM M YHUTATEIBCKOU
KYJIbTYpbl KaK CpPEJICTBA B3aUMOJECUCTBUS MEXIY
JIFOJIBMH U TIO3HAHUS MUDPA;

- OCO3HaHUE LEHHOCTUM HAy4YHOU JEATEJIbHOCTH,

TOTOBHOCTh ~ OCYILIECTBJISITH ~ NPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeSITEIbHOCTD
WHIUBUAYAJIBHO U B TPYIIIE;

OBiajgeHne  yHHBEpPCANbHBIMH  Y4eOHBIMH

NMO3HABATEJILHBIMH JAeHCTBUSIMM:

B) pabota ¢ ungopmanmei:

- BJIQJIETh HAaBBIKAMM IOJyYEHUS MHQOpPMAIUH U3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIHHO
OCYILIECTBIATh MOUCK, aHAIN3, CUCTEMaTU3ALIMIO U
WHTEPIPETAINIO HHPOPMAIUH PA3TUIHBIX BHIOB U
dhopm mpecTaBieHus;

- co3JaBaTh TEKCThl B pa3iHuYHBIX (opmarax c
y4€TOM Ha3HaueHuss HHPOpMAlUU U IeJIEBON
ayTUTOPUH, BBIOMpas ONTHUMAIBHYIO  (QopmMy
MMpEACTABJICHUA U BU3YyaJIU3alluH,

- OLEHHMBaTh JOCTOBEPHOCTb, JIETUTUMHOCTb
nHpopManuu, €€ COOTBETCTBHE IPABOBBIM U
MOPaIbHO-ITHYECKUM HOPMaM;

- HCIOJIb30BaTh CpeacTBa WH(GOPMAITMOHHBIX |
KOMMYHHKAITMOHHBIX TEXHOJOTHH B pEUICHUH
KOI'HUTHUBHBIX, KOMMYHUKATHBHBIX u

- yMeTb IJJaHUPOBAaTh M  BBINOJHATH XUMHUYECKUH  DKCHEPUMEHT
(mpeBpallleHdsT OPraHUYeCKHX BEIIECTB IPU HArpeBaHHUM, IOJy4YeHUE
STWJIEHA U U3YyYEHHUE €ro CBOMCTB, KAUeCTBEHHBIC PEAKIMU Ha albJCeTUIbl,
Kpaxmall, YKCYCHYIO KHCIIOTY; JACHarypalus OCIKOB TpH HarpeBaHUHU,
LBETHbIE pEaKIuu OENKOB; MPOBOJUTH PEAKIUU HMOHHOrO OOMeEHa,
OTIPECIISATh CPENy BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIUU Ha CyIb(dar-,
KapOoHaT- ¥  XJOpUA-aHUOHBI, HA  KAaTHOH  AaMMOHHUSA;  pellaTh
SKCHEpUMEHTANIbHbIE 3a7aur 1o Temam "Metamwiel" u "Hemeramisl") B
COOTBETCTBUHM C IMpaBWJIaMU TEXHHKH OE30MacHOCTH MpU OOpalleHHH C
BEILIECTBAMH M JIa0OPATOPHBIM OOOPYIOBAHHMEM; IPEACTABIATH PE3YyJIbTATHI
XUMHUYECKOT0 SKCIIEPUMEHTa B JOpME 3allMCH YPaBHEHUN COOTBETCTBYIOIINX
peakuuii ¥ GopMYyTUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

- YMETh aHATTU3UPOBATh XUMHUECKYIO HH(OPMALIHIO, TOY4aeMYI0 U3 Pa3HBIX
HMCTOYHUKOB (CpEACTB MaccoBOM nH(pOpManmu, ceTh IHTepHET U apyrue);

- BIAJCTh OCHOBHBIMH METOJaMH HAy4YHOTO I[IO3HAHUS BEIIECTB U

XUMHAYECKHX  sIBICHWH  (HaOmroneHwe,  W3MepeHHe,  JKCIIEPHMEHT,
MO/IEJINPOBAHUE);

- YMEeThb IPOBOAMTH pacueThl MO XUMHUYECKUM (opMmynaM M YpaBHEHHSIM
XUMHUYECKMX  pEakUuid C  HCIOJIb30BaHUEM  (PU3MYECKUX  BEJIHYUH,

XapaKTEepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HopManbHble YCJIOBUS) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BaTh
CUCTEMHbIE XMMMUYECKHUE 3HAHMs JJIs MPHUHITHUS PEHIeHUH B KOHKPETHBIX
KHU3HEHHBIX CUTYallUsAX, CBI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM




OpPraHU3allMOHHBIX  33Jad  C  COOJIIOJICHHEM
TpeOOBaHUIT SPrOHOMHUKH, TEXHUKH O€30TIaCHOCTH,
THTHUCHBI, PECypcoCOepeKeHHs, TPABOBBIX H
TUYECKHX  HOPM, HOPM  HH(POPMAIMOHHON
0€e30IaCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopMmanuu, nHOOPMAITMOHHONU 0€3011aCHOCTH
JTUYHOCTH;

OK 04.
OddexTuBHO
B3aUMO/ICHCTBO
BaTh U
paboratsb B
KOJUJIEKTHUBE U
KOMaHJ1e

- TOTOBHOCTD K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPECIICHUIO;
-OBJIaJICHUE HaBbIKAMHU yueOHo-
HCCIIEIOBATEIILCKOM, MPOEKTHOM U COLUAIbHOU
JIesITeNTbHOCTH;

OBJagenue YHHMBEPCAJIbHBIMH
KOMMYHHKATHBHBIMU JeHCTBUSAIMMU:

0) coBMeCTHas AeATeJIbHOCTb.

- TIOHMMaThb H MCIOJb30BaTh MPEUMYILIECTBA
KOMaHJIHOW ¥ UHIMBUIYaIbHOU paboTHI;

- TPUHHAMATh LEJIH COBMECTHOW JIESITEIbHOCTH,
OpPraHu30BbIBaTh U KOOPAMHUPOBATH JIEUCTBHUS I10
€¢ JOCTHXKCHHUIO: COCTaBIITh INIaH JICHCTBHIA,
pacnpenensaTh pojid ¢ Y4ETOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOU pabOTHI;

- KOOPAWHUPOBATb U BBHINONHATH pPabOTy B

YCIIOBUAX pCaIbHOIO, BUPTYAJIBHOTO n
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;
-  OCYHIECTBJIATH IMO3UTHBHOC CTPATECTHYCCKOC

MOBEJICHUE B PAa3IUYHBIX CUTyalUsIX, MPOSIBIAThH
TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIHATHBHBIM
OBJaieHHe YHMBEPCAJIbHBIMH PeryJIATHBHBIMH
AefCTBUSMU:

- yMeTb IJIaHUPOBAaTh M  BBINOJHATH XUMHUYECKUH  OKCIEPUMEHT
(mpeBpailleHUsT OPraHUYECKUX BEIIECTB IPU HArpeBaHUU, TMOJTyYCHHE
STWJIEHA U U3YyYEHUE €r0 CBOWCTB, KAYECTBEHHBIC PEAKIMH HA ajbJAETUbI,
Kpaxmall, YKCYCHYIO KHCIOTY; JAEHaTypauus OCJKOB MpU HArpeBaHHH,
LBETHbIE peaKuu O€JNKOB; IPOBOJUTH pEaKUUUd MOHHOIO OOMEHa,
OTIPEICTISATh CPEeNy BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIUU Ha Cynabdar-,
KapOOHaT- ¥  XJOpUA-aHHWOHBI, HA  KAaTUOH AaMMOHHUS;  pellarh
AKCIICpUMEHTANIbHBIE 3aaun 1o TeMam "Metamel" u "Hemeramnsl") B
COOTBETCTBUM C IMpaBWJIaMU TEXHUKU OE€30MacHOCTH MpU OOpalleHHH C
BEIIECTBAMH U JIaOOPAaTOPHBIM OOOPYIOBAaHUEM; IPEJCTABIATh PE3YIbTATHI
XUMHUYECKOT0 SKCIIEPUMEHTA B (JOpME 3allMCH YPABHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3yIbTaTOB




I') MPUHSATHE ce0sI M APYTHX JH/Ieid:

- IPUHUMATh MOTUBBI U apPIYMEHTHI JPYTUX JIIOACH
[P aHAJIN3e Pe3yIbTaTOB JACSITENbHOCTH;

- IpU3HABaTh CBOE MPaBO U IMPaABO JAPYrUX JIIOACH
Ha OIIHOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MU C
MO3UIUU IPYTOro YEJIOBEKa;

OK 07.
ConencTBoBaTh
COXPaHEHUIO
OKpY>Karoleu
Cpelbl,
pecypcocoepex
€HHUIO,
PUMCHSITh
3HaHUsA 00
U3MCHCHUN
KIIUMarTa,
TIPHHITAITBI
OepexIINBOTO
MIPOU3BO/ICTBA,
3¢ PeKTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUSIX

B 00J1acTH 3K0JI0rH4€CKOro BOCIIUTAHNS

- c(hOopMHUPOBAHHOCTh HKOJOTHYECKON KYJIbTYPHI,
IIOHMMAaHHUE BIIMSHUS COLIMAIBHO-IKOHOMMUYECKUX
IIPOLIECCOB  HAa  COCTOSIHUE  IPUPOAHOU U
COLMAIILHOW  Cpelbl, OCO3HaHHWE TIJI00AIILHOTO
XapakTepa 3KOJIOIHYECKUX IPo0iIeM;

- IUIAHMUPOBAaHME U OCYILECTBICHHE ACUCTBUHA B
OKpYJKalollled CcpeAe Ha OCHOBE 3HAHMSA LEleu
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEUCTBUM, NPHUHOCAIINX
BpeJl OKPYXKaIOLLEH Cpee;
- yYMEHHE TMPOTHO3UPOBATh HEOIArONpPUSATHBIE

JKOJIOTUYECKHUE IOCIEACTBUSA MPEANPUHUMAECMBIX
JNENCTBUMN, TPEAOTBPAIIATh UX;

- pacipeHue OIbITA
JKOJIOTMYECKON HAIIPaBIEHHOCTH;
- OBJIaJICHHE HaBbIKAaMU y4eOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHON U COLMAIIBHOU
JEeATEIbHOCTH;

JACATCIIBHOCTH

- chopMupoBaTh TPEICTABICHUS: O XUMHYECKOM  COCTaBISIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJIM XUMHUU B TO3HAHUU SIBICHUM
NpUpOAbl, B (QOPMHUPOBAHUU MBIIUICHUS U KYJIbTYpbl JHUYHOCTH, €€
(YHKIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM ISl pEHICHUS MPAKTHIECKUX
3a/la4 U HKOJIOTMYECKd OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0POBBIO U
MIPUPOIHOM CPEJE;

- yMeTh COOJI0aTh MpaBHia HKOJIOTHUECKU 11eJIeCO00pa3HOT0 MOBE/ICHHUS B
OBITY ¥ TPYIOBOM JACSATEIHHOCTH B IEISAX COXPAHEHHUS CBOETO 370POBbS U
OKpY)Karolled MPUPOJHON Cpelbl; YUYUTHIBATh OMACHOCTH BO3JICHCTBUS Ha
JKUBBIC OpPraHU3Mbl ONPCACICHHBIX BCHICCTB, IMOHUMAsA CMBICI IOKAa3aTCIsd
MpeAeIbHON JOMYCTUMON KOHLIEHTpAlluu




1.4. KosimuecTBO 4aCOB HA OCBOCHHE MPOrPaMMbl Y4eOHOM IUCHUIIUHbI:

MaKCHUMaJbHOU yueOHON Harpy3ku oOydatomierocs — 80 yacoB, B TOM YHUCIIE:
00s13aTeIbHON ayTMTOPHOU yueOHOM Harpy3ku oOydaromerocs — 80 Jaca;

BKJIIOYasl IPAKTUYECKUE 3aHATUSA — 28 4aCOB.
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJILHOM

ANCHUIIJIIMHBI «XUMUS»

2.1. O0beM TMCHHUILVIMHBI U BUABI Y4eOHO# padoThl
Bux yueOHoit padoThl Ob6bem B yacax
O0Bem 00pa3oBaTeIbHOI NPOrpaMMBbI TUCHUILIMHBI 80
B T.Y.
OcHoBHOE coep:KaHue 80
BT. 4..
TEOPETHIECKOE 00yUeHUE 40
MPaKTUYECKUE 3aHATHUS 28
1a00paTOpPHBIC 3aHITHUS 12
IIpomexxyToUHasi aTTecTanus B BUIE
au(pPpepeHIMPOBAHHOIO 3a4€Ta BO 2 cemMecTpe
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

®opmupyem
HaumMmeHoBaHH Conepxanue yue0HOro marepuasa (0CHOBHOe U PO(hecCHOHAIbHO- ObLe e
. beM bl
€ pa3aeyioB U OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKUE 3AHATHSA, IPUKJIATHOM
4acoB KOMIIETEeHIH
TEeM MOYJIb
"
1 2 3 4
1 cemecTp 34
Paszges 1. OcHOBBI CTPOCHUS BelecTBa
Tema 1.1. OcHOBHOeE coJep:kaHue 4 OK 01
Crpoenue
aTOMOB CoBpeMeHHas Mojenb CTpoeHHs aroMa. CHUMBOJUYECKUM S3bIK XUMHUHU.XUMHUYECKUAN
XAMHAYCCKUX aJIeMEeHT. DJIeKTpOoHHAas KoHpuryparus atoma. Kinaccupukamus XUMHUYECKUX JIEMEHTOB
SJIEMCHTOB N (s-, p-, d-amemenTsl). BaneHTHbIE 2IIEKTPOHBI. BaleHTHOCTB. DIEKTPOHHAS MPHUPOA
npupoaa XUMUYECKOU CBSI3U. DIEKTPOOTPUIIATEILHOCTh. BUIbI XUMHUUYECKOM CBsI3U (KOBaJICHTHAS,
XAMHYECKOM  |HOHHAs, METAITIMYECKasi, BOJOPOIHAS) M CIIOCOOBI €€ 00pa3oBaHms
CBSI3U
IIpakTHyeckune 3aHATHS 4

Pemenne 3amannii Ha UCHOJIE30BAaHUE XUMHUYECKON CUMBOJIMKH W Ha3BaHWI CO€IUHEHUN
[0 HOMEHKJIAType€ MEXKIYHAPOJHOIO0 COI03a TEOPETUYECKOW W MPUKIATHOW XUMHUU U
TPUBUAIBHBIX HAa3BaHWM JJISI COCTABJICHUS XUMHYECKUX (OpMya JABYXaTOMHBIX
coeMHEHUN (OKCHAOB, CYIb(DHUAOB, TUIPUIOB W T.I.) M JAPYIMX HEOPraHUYECKHUX
COCJIMHEHHUHN OTJECIbHBIX KJIaCCOB.

[IpakTrueckue 3aaHusl HA YCTAHOBJICHUE CBA3U MEXKY CTPOCHUEM aTOMOB XUMHYECKHUX
3JICMEHTOB M MEPUOJUYECKUM HW3MEHECHHUEM CBOMCTB XHUMHWYECKHX JJIEMEHTOB M HX
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COCJIMHEHUN B COOTBETCTBUHM C MOJIOKEHUEM |leproanueckon CHCTEMBL.

Tema 1.2. OcHoBHOE coJiep:KaHue OK 01
ITepunoanyecku OK 02
# 3AKOH 1 IIpakTnyeckue 3aHATHS
rabmana JI. 1. [Tepunoanueckas cucremMa xumuueckux 31neMeHToB /.M. MenneneeBa. @uznueckuil
Menneneesa |\ e [Tepuoauueckoro 3akona /.M. MennaeneeBa. 3akOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX JIEMEHTOB, 00pa3yeMbIX UMH ITPOCTHIX U CI0KHBIX BEILIECTB B
COOTBETCTBHHU C MMOJIOKEHUEM XUMHUYECKOTO 3JIEMeHTa B [leprnoanueckoit cucteMe.
MupoBo33peHueckoe u HaydHoe 3HaueHue [lepuonnueckoro 3akona J{.1. Menaeneena.
ITporuossl /.M. MenaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX AJIEMEHTOB.
Penrenue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJJaHUN HA XapaKTEPU3ALIAIO
XUMHYECKHX DIJIEMEHTOB « MeTaUTnUecKHe / HEMETAIIINYECKHE CBOMCTBA,
3JIEKTPOOTPHUILIATEIBHOCTh XUMHUUECKUX 3JIEMEHTOB B COOTBETCTBUU C UX JIEKTPOHHBIM
CTPOEHHUEM U TMOJOKEHUEM B IEPUOANYECKON CUCTEME XUMUYECKUX d1eMeHTOB JI.1.
MenpgeneeBay
Paznen 2. XuMuueckue peakiuu
Tema 2.1. OcHoOBHoOE coaep:xaHue OK 01
Tuner
N Kiaccuduxanus u THHBIU XPIMI/I‘IC(iKHX pEaKIMid C y4aCTHEM HEOPTaHUYECKUX BEIIECTB.
peaximit CocrapieHue ypaBHEHUN peaKIuii COeTMHEHMS, pa3JI0KCHHS, 3aMeIIeHUs, 0OOMEHa, B T.4.

peaKuHﬁ ropeHus, OKMCJICHUA-BOCCTAHOBJICHHA.

ypaBHeHI/ISI OKHCJICHUS-BOCCTaHOBICHUS. CTeneHb oKkuciaeHus. OKUCIUTENb U
BoccTaHoBUTENIL. COCTaBICHUE U YpaBHUBAHUEC OKHCIUTCIbHO-BOCCTAHOBUTCIIbHBIX
peaKuHﬁ MCTOJ0OM JJICKTPOHHOI'O oamanca. OKHCINTEIFHO-BOCCTAHOBUTEILHBIC pCaKu
B IpUpoAc, MPOU3BOACTBCHHBIX ITPOLCCCAX U KUBHCACATCIBHOCTH OPraHu3MoOB
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IpakTHyeckue 3aHATHS 2
KonuuectBeHHbIEe OTHONIEHUS B XUMUHU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMUU U
pacueTbl MO YpPaBHEHUSM XHUMHUYECKUX peakiuid. Moyb Kak eJuHUIIa KOJIMYECTBa
BellecTBa. MossipHas Macca. 3aKOHbI COXPAHEHHsI MAcChl M 3HEPrUU. 3aKOH ABOTrazpo.
Monsipabiii 00beM ra3oB. OTHOCHUTENbHAS TUIOTHOCTH ra3oB. Pacuersl Mo ypaBHEHUSIM
XUMHUYECKUX PEaKlUid ¢ UCIOJIb30BAaHUEM MAacChl, 00beMa (HOpMasbHbIE YCIOBUS) ra3oB,
KOJIMYECTBA BEUIECTBA
Tema 2.2. OcHoBHOE coaep:xaHue 5 OK 01
DJIEKTPOJIUTHYE _ OK 04
cKas Teopust sneKkTpoauTHYECKON auccondanu. WMOHBIL. DNEKTPOJMUTHI, HEIICKTPOJUTHI.
O — Peaxiuu nonnoro oomena. CoctaBiieHHE peakIuii HOHHOTO OOMEHA IMyTEM COCTaBIICHUS
A Hv Lg UX TIOJHBIX M COKPALICHHBIX HWOHHBIX ypaBHEHUW. KHCIOTHO-OCHOBHBIE pEAKIUU.
HMOHHBIN 0OMEH .,
0 OOMCH 1 33 naHus Ha cocTaBIICHHE HOHHBIX PEAKIHA
JlaGopaTopHble 3aHATHS 6
JlaGoparopHas padoTta ‘“THIbl XUMHUYECKUX PEAKIIHl™.
HccnenoBanue TUOB (IO COCTaBY M KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOMIUXCS BEIIECTB)
U IPU3HAKOB XUMUYECKUX peakiuii. [[poBenenre peakiyii HOHHOTO 0OMeHa,
ONpEICJICHUE CPEIbl BOJHBIX PACTBOPOB. 3aJaHUs HA COCTABIEHUE MOHHBIX PEaKIUi
KonTpoJubHas
CrtpoeHue BelecTBa U XUMUUECKUE PEAKIINU 2
padora 1
2 cemecTp 46
Pa3nea 3. CrtpoeHue ¥ CBOMCTBA HEOPIraHUYECKHUX BelIEeCTB
Tema 3.1. OcHOBHOE coJiep:KaHue 2 OK 01
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Knaccuduxanus
, HOMEHKJIaTypa
U CTPOCHHUE
HEOPTaHUYCCKU
X BEILECTB

[Ipenmer Heoprannyeckoit xumun. Knaccudukanus Heoprannueckux Bemiects. [IpocTteie
U CJIOHBbIE BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEMIECTB (OKCUABI, THIPOKCHUIBI,
KHCJIOTBI, COJIN). B3auMOCBsI3b HEOPraHMYECKUX BEIIECTB. ATPEraTHbIE COCTOSHHUS
BemiecTBa. Kpucrammuueckue u amopdHble BemiecTBa. THUITBI KPUCTATUIMYECKUX PEIIETOK
(aToMHas1, MOJIEKyJIsIpHasi, HIOHHAsI, METAaJNINYecKas). 3aBUCUMOCTb (PU3HUECKHUX CBOWCTB
BELIECTBA OT THUIIA KPUCTAUIMYECKON PEHIETKN. 3aBUCUMOCTh XUMHYECKOW aKTUBHOCTH
BELIECTB OT BUAA XUMUYECKOMN CBSA3U U TUIIA KPUCTALIMYECKON pemieTky. [[puanHbl
MHOT000pa3usl BEIIECTB

HpaKaneCRne 3aHATUSA

HomeHkI1aTypa HEOpraHMYEeCKHX BEIECTB: Ha3BaHUE BEILECTBA UCXOS U3 UX
XUMHUYECKON (POPMYJIbI UM COCTaBICHUE XUMHUECKON (POPMYJIIbl UCXOs U3 HA3BAHUS
BeniecTBa 1o mexxayHapogHoit (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYpE.

Pemenne npakTHUecKUX 3alaHUM MO KiIacCU(UKALMKU, HOMEHKJIATYpe U XUMHUYECKUM
(dopMysiaM HEOPraHWYECKUX BEILECTB PA3JIMYHBIX KJIACCOB (YrapHbIM ra3, YrJIEKHCIIbIHI
ra3, aMMHaK, raiieHas Uu3BeCTb, HErallleHasi U3BECTb, TUTHEBAs COJIA U IPYTUX): HA3bIBATh
Y COCTABJISITh (POPMYJIbI XUMUYECKUX BEIIECTB, OMPEACIIATh MPUHAIICKHOCTh K KJIAcCy.
HcTouHnKN XUMUYECKON HH(pOopMaLuK (CpeACTB MacCOBOM HH(OpMALIHU, CETh
WNurepnet u npyrue). [lonck nadpopmalum no Ha3BaHUsAM, HAEHTU(UKATOpaM,
CTPYKTYPHBIM (popMyJsiam

OK 02

Tema 3.2.
duzuko-
XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKU

OcHoBHOE coaep:xaHue

Meramibl. OOumue Qu3nueckue M XHUMHYECKHE CBoicTBa MeTauioB. (CrnocoObl
NOJIyYeHHs. 3HAUCHHWE METAJJIOB M HEMETAUIOB B MPUPOJE U >KU3HEACSITEIbHOCTU
yelloBeKka M opraHusmMoB. Kopposusi MeTaymioB: BHUIbl KOPPO3HH, CIOCOOBI 3alUThHI
METAJIJIOB OT KOPPO3HUHU

OK 01
OK 02
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X BEILICCTB Hemeramnpl. O0mue ¢u3umveckne M XUMHUYECKHE CBOWCTBA HEMETA/UIOB. THIUYHBIC
cBoiictBa HeMmeTtawioB [V— VII rpynn. Knaccudukanus u HOMEHKIAaTypa COCTUHEHHIM
HeMeTauioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IPUPOIE
XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIECTB (OKCHUIOB,
TUAPOKCUIOB, KACIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTBIX
BEIIECTB, BOJOPOIHBIX COCIMHEHUM, BBICIINX OKCUIOB U TUIPOKCUIOB
IIpakTnyeckue 3aHATHS
CocTaBlicHME YpPaBHEHMN XHMHUYECKHUX PEAKIMH C YYaCTHEM MPOCTBIX U CIOKHBIX
HEOPraHMYE€CKUX BEIIECTB: METAJIOB U HEMETAJUIOB; OKCHUJIOB METAJJIOB, HEMETAIIOB U
aM(OTEpHBIX 3JIEMEHTOB; HEOPraHWYECKUX KHUCJIOT, OCHOBaHUN U aM@OTEpHBIX
TUJIPOKCUAOB; HECOPTaHUYECKUX COJIEH, XapaAKTEPUYIOIIUX UX CBOMCTBA.
Pemenne npakTUKO-OpHUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM HA CBOMCTBA, COCTAB,
MOJy4YeHHE U 0€30MaCHOE UCTIONb30BAHUE BaXKHEHUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY
Y [IPAKTUYECKOU JIESITEIBHOCTH YEIOBEKA
Tema 3.3. OcHOBHOE coJep:KaHue OK 01
WNnentudukanm OK 02
JlaGopaTopHble 3aHATHSA
A OK 04
HEOPTaHUICCKH |JlaGopatopHas paboTa «aeHTudukaims HEOPraHMUECKUX BEIIECTBY.
X BCLICCTB Pemienne SKCEpUMEHTANIBHBIX 3a4ady 10 XWUMHYECKHM CBOWCTBAM METAJUIOB H
HEMETAJUJIOB, 110 PACIIO3HABAHUIO U MOJYYEHUIO COCIUHEHNN METAJJIOB U HEMETAJIOB.
Nnentudukaius HEOPraHMIECKUX BEIIECTB C MCIOJIb30BaHUEM UX (DU3HKO-XUMHUYECKUX
CBOMCTB, XapaKTepHBIX KauyeCTBEHHBIX peakinii. KauecTBeHHbIE peakiuu Ha cyibdar-,
KapOOHAT- U XJIOPUIA-aHUOHBI, HA KATHOH aMMOHUS
KonTpoJsbHas .
CBOlCTBa HECOPTaHUYECKUX BEILIECTB
padora 2
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Pa3nea 4.

CTpOGHI/Ie U CBOJCTBA OPraHMveCKMuX BEIIECTB

Tema 4.1.
Knaccuduxanus
, CTDOCHHE U
HOMCHKJIaTypa
OpTaHUYECKUX
BEIIECTB

OcHoBHOE coJiep:KaHue

[losiBneHue u pa3BUTHE OPraHUYECKOM XMMUM KaK Hayku. [Ipenmer oprannueckoi
XUMHHA. MeCTO U 3HaYEHNE OPTAHUYECKOM XUMUH B CUCTEME €CTECTBEHHBIX HAYK.
XUMHUYECKOE CTPOCHHE KAaK IOPSIAOK COEOUMHEHMs aTOMOB B MOJIEKYJIE COTJIACHO HX
BAJIECHTHOCTH. OCHOBHBIE TMOJIO)KEHHSI TEOPUH XMMHUYECKOIO CTPOEHUS OPraHUYECKHX
coenuHeHud A.M. bytnepoBa. VYTriepoJIHbIH CKEIET OPraHUYECKOM MOJIEKYJIbI.
3aBUCHUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOIO CTPOEHHUs MOJIeKyl. HM3omepus u
U30MEPBI.

[lonsitue o QyHknumoHanbHOM rpynme. Pamukan. [lpunnunel  kiaccudukanuu
OpPraHUYECKUX  COeAUHEHHMH. MexayHaponHas  HOMEHKIATypa W [PUHIUIIBI
HOMEHKJIaTypbl ~ OpraHMuYeckux  coenuHeHud. [lonstTe 00  a3oTcoaepkalux
COEIMHEHMX, OMOJOrMUYECKN aKTUBHBIX BellecTBax (YIJieBojax, *HUpax, Oeiakax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSIX (MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTHyeckune 3aHATHS

Homenknatypa opraHu4ecKux COEAMHEHUN OTACNIBbHBIX KJIACCOB (HACBHILIIEHHBIE,
HEHACHIIICHHBIE W apOMAaTUYECKHUE YTJIEBOJOPOIbI, CHUPTHI, (HEHONBI, aIbJACTUIBI,
KETOHBI, KapOOHOBBIE KHUCIOTHI W Jp.) CocTaBieHHE TMONHBIX M COKpAIIEHHBIX
CTPYKTYPHBIX (POpMYJT OpPraHMYECKHX BEIIECTB OTIEIBHBIX KJIACCOB, MCHONB3YS HX
Ha3BaHMUS IO CHUCTEMAaTHYECKOW WM TPUBUAJIBLHOM HOMEHKJIAType (STWJICH, alleTUJICH,
IMIEpPUH, QeHon, (GopManbaeru, YKCycHash KUCJIOTa, TUMiKH). PacdeTsl mpocTeiieit
(dbopMyJIbl OpraHUYECKON MOJICKYJIbI, UCXO/S U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2.

OcHOBHOE coJiep:KaHue

OK 01
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CBoiicTBa
OPTaHUYECKUX
COE€IMHEHUU

OU3MKO-XUMUYECKAE CBOMCTBA OPraHUYECKUX COEAUHEHUM OTACJIBHBIX KJIACCOB
(ocobeHHOCTH KITacCH(PUKAIIMKA U HOMEHKJIATYpbl BHYTPH KJ1acca; TOMOJIOTHYECKHUH PsiT U
obmas ¢opmyna; noMmepus; GU3NYECKUE CBOWCTBA;, XUMUYECKHUE CBOMCTBA; CIIOCOOBI
MOJTyYEeHUS ):

— IpeleTbHbIE YIIIEBOAOPOAbI (AIKaHbl U LIMKJIOAJIKaHbl). ['OpeHne MeTaHa Kak OJIMH U3
OCHOBHBIX HMCTOYHMKOB TE€IUIa B IPOMBIIUICHHOCTH W ObITy. CBOHCTBAa NPUPOIHBIX
YIJIEBOJIOPOIOB, HAXOXKIAEHUE B PUPOE U IPUMEHECHHE AJIKAHOB;

— HenpeJenbHble (JIKEHbI, AJKHMHbl U aJIKaJHEHbl) U ApOMATHYECKUE YTJIEBOJOPOJIBI.
I'openne aneruiieHa KaKk HMCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU Ul CBapKU M
PE3KU METAJIOB

— KHUCJIOpOJCOAEpKaIue COeAMHEHUs1 (CIUPTHI M (PEHOJIbI, KapOOHOBBIE KHUCIOTHI H
3(¢uUphl, alpAEruabl W KETOHBI, KUpPbI, yriaeBoabl). IlpakThueckoe MNpUMEHEHUE
STUJICHTJIMKOMS, TinuepuHa, ¢enona. IIpumenenue Qopmanpieruaa, aneranblIeruia,
YKCYCHOHM KHUCJIOTBI. Mbla Kak COJM BBICHIMX KapOOHOBBIX KUCIIOT. Moromiue cBoiicTBa
MbLIa

- a30TcoepKaIme COCJIMHEHHUS (aMUHBI u AMUHOKHMCJIOTHI, OcIKm).
Bricokomouiekynsipable  cCOeAMHEHUsT (CHHTETHUYECKHE U OUOJOTUYECKU-aKTHUBHBIC).
Monomep, mosmumep, CTpyKTypHOE 3BeHO. [lonmmepusanus 3TuieHa Kak OCHOBHOE
HaIIPaBJICHUE €0 UCIIOIb30BaAHUS.

['eneTnyeckas cBsI3bp MEXKAY KIACCAMU OPTAHUYECKUX COCTUHEHUN

IIpakTHyeckue 3aHATHS

CBoiicTBa OpraHWYECKUX COCAUHEHUN OTACNBbHBIX KJIACCOB (TpUBHAJIbHAS U
MEXIyHApOJHAs HOMEHKJIAaTypa, XWMHUYECKHE CBOMCTBA, CHOCOOBI TOJTy4YEHUS):
npeaeabHble (aIKaHbl U UKIOAIIKaHbI), HEMPEAEIbHbIE (AJIKEHbI, aIKUHbBI U aJIKa/IUCHbI)
U apOMaTUYECKUE YTIIEBOJOPOIbI, CIIUPTHI U (PEHOIBI, KAPOOHOBBIE KUCIOTHI U AUPHI,
aNbJCTUBl U KETOHBI, AMHUHBI M aMHHOKHCIIOTBHI, BHICOKOMOJIEKYJISIPHBIE COCTUHEHUS.

OK 02
OK 04
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3aaHusl HA COCTABJIEHUE YPABHEHUM XMMHUYECKHX PEAKIMI C y4aCTHEM OPraHUYECKHX
BEILIECTB HA OCHOBAHWM MX COCTaBa U CTPOCHMS

CocrapnieHue cxem peakuuid (B TOM YHCIIE [0 IPEII0KEHHBIM LEMOYKaM MTPEBPAILICHMI ),
XapakTepU3yIIIMX XUMHAYECKHE CBOMCTBA OPraHUYECKUX COENUHEHUN OTIEIbHBIX
KJIACCOB, CHOCOOBI MX TMIOJAYYEHUS W Ha3BaHUE OPraHWYECKUX COEIMHEHHH 110
TPUBHUAIBHON WIM MEXAYHAPOIHON CUCTEMATUYECKON HOMEHKIIATYPE.

Pemienne npakTHKO-OPMEHTHPOBAHHBIX TEOPETUUYECKMX 3aJaHUM Ha  CBOWCTBA
OPraHUYECKUX COCNUHEHUN OTAEIBHBIX KIACCOB

JlabopaTopHas padora

JlabopatopHas pabota “IIpeBpaiiieHnsi OpraHMueCKUX BEIIECTB MPU HArpeBaHUU'".
[TonydeHne 3TUIEHA U U3YyYEHHUE €r0 CBOMCTB. MOJEIMPOBAaHUE MOJIEKYJT 1 XUMHUYECKUX
pEeBpaLCHU Ha PUMEPE 3TaHa, STUIICHA, alleTUJIEHA U Jp.

Tema 4.3.
Nnentudukau
ST OPraHUYCCKHUX
BEIIECTB, UX
3HA4YEHHUE U
IpUMEHEHHUE B
OBITOBOI U
MIPOU3BOJICTBEH
HOU
EATENBHOCTH
YyeJI0BeKa

OcHoBHOE coaep:xaHue

buooprannueckue coenunenus. lIpuMeHenne u OWoJorMYEcKass POJb  YIJIEBOJOB.
OxuciieHre yriaeBo0B — UCTOUHUK YHEPTUH )KUBBIX OpraHu3MoB. O01acTH MPUMEHEHHUSI
amuHOKucHOT. [IpeBpaiienus OenkoB nuiy B opranusme. buomornueckue (QyHKIMH
OenkoB. buonormdyeckue (QyHKIUU KUPOB. Poib OpraHMYecKkodl XUMUU B PEIICHUH
po0JieM MUIIEeBOI 6€301aCHOCTH

Ponb oprannueckold XMMUU B PEIICHUH TPOOJIEM JHEPreTHUECKOW Oe30MacHOCTH, B
Pa3sBUTUM MEIULMHBI, CO3JAaHUM HOBBIX MATEPHUAJIOB, HOBBIX HCTOYHUKOB JSHEPIUH
(aJIbTEpHATUBHBIE UCTOYHUKHU SHEPTHUH). ONTACHOCTh BO3JEHCTBHS HA KUBbIE OPTaHU3MBbI
OpPTraHWUYECKUX BEIIECTB OTACIBHBIX KIACCOB (YIJIEBOJAOPOBI, CIHUPTHI, (PEHOJIBI,
XJIOPOPTaHUYECKHUE MPOU3BOJIHBIC, ABAECTUIBI U JP.), CMBICI IMOKa3aTels MPeAebHO
JIOITYCTUMOM KOHIEHTPALUU

OK 01
OK 02
OK 04
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KonTpoJubHas

CTpyKkTypa 1 CBOMCTBA OPraHUYECKHUX BEIIECTB

pabora 3
Paseu 5. Kl/lHeTl/I:Ie(:KI/Ie U TEPMOJAUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XUMHUYECKUX
peaxkuui
CkopocTb OcHoBHOE coJiep:KaHue OK 01
XUMHUYECKHUX OK 02
peaxiuu. CKOpOCTh peaKkIliu, €€ 3aBUCUMOCTb OT Pa3IMUHBIX (PaKTOPOB: MPUPOBI Pearupyromux
XUMHUECKOE BEIIECTB, KOHLIEHTPAUUU pPEAarupyrollnX BELIECTB, TEMIIEpAaTypbl U  IUIOLIAJH
paBHOBECHE PEaKIMOHHON TMOBEpPXHOCTU. TersioBble A(PPEKThl XUMUYECKUX peakluuid. DK30- |
JHJIOTEPMHUYECKUE, PEAKLIUH.
OOpatumocTh peakiii. XMMHUYECKOe PAaBHOBECHE U €ro CMEIICHHE MO JCHCTBHEM
pa3IUYHBIX (HaKTOPOB (KOHIEHTpPAILIMS PEareéHTOB WM MPOIAYKTOB PEAKIUH, JaBJICHHE,
TeMIlepaTypa) IS CO3/IaHUS ONTUMAJbHBIX YCIOBUM TMPOTEKAHUS XUMHUUYECKHUX
npouecco. [Ipuauun Jle [llarense
IIpakTHyeckue 3aHATHSA OK 01
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha aHaiu3 (PAKTOPOB, BIMSIONMIMX Ha OK 02
U3MEHEHUE CKOPOCTH XUMHYECKOW pPEeakuuh, B T.4. C TMO3ULUH SKOJIOTHUYECKU
11€J1eCO00pa3HOTO MOBEICHUS B OBITY W TPYAOBOU JEATEIHLHOCTH B LIENSAX COXPAHEHHS
CBOETO 3J10POBbS U OKPY’KAIOLIEH TPUPOAHON CPEBI.
Pemenne npakTMKO-OpMEHTUPOBAHHBIX 33JaHUM HA MpUMeHeHue npuHiuIa Jle-Ilarense
JUI. HAXOXKJICHUsl HAIIPABJIEHUsI CMEIIEHUSI PABHOBECHS XMUMHUYECKOM PEaKLUU U aHAJIU3
(aKkTOpOB, BIUSIONINX HA CMEIIEHUE XUMHUECKOTO PABHOBECHSI
Pasnea 6. PacTBOpHI
Tema 6.1. OcHoBHoOE coaep:xaHue OK 01
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[lonsarue o PactBopenune kak (uzmko-xumudeckuil mpouecc. PactBopel. CiocoObl MPUTOTOBICHUS OK 02
pacTBOpax pactBopoB. PactBopumocth. MaccoBasi 1015 pacTBOpeHHOro BemjecTtBa. (CMbIci OK 07

MoKa3aTesisd MPEeEebHO JOMYyCTUMON KOHIICHTPAIlMd W €ro HMCIOJIb30BAHUE B OIICHKE

AKOJIOTHYECKON 0€30MaCHOCTH.

[IpaBuia 3KOJIOTUYECKH 11€71€CO00Pa3HOT0 MOBEICHUS B OBITY U TPYJIOBOM JESATEIBHOCTU

B IEJISIX COXPAHEHUsI CBOETO 37I0POBbS U OKpPYXKAIOled MPUPOJAHON CPEJbl; OMAaCHOCTh

BO3/ICHCTBUSI HA KUBbIE OPTraHU3MBbI ONPEJICIICHHBIX BEIIECTB.

Pemienne  MpakTUKO-OPMEHTHUPOBAHHBIX  pPACUETHBIX  3aJaHUN  HAa  PACTBOPHI,

UCIIOJIb3yeMble B OBITOBOM U MIPOU3BOJICTBEHHON JEATEIHLHOCTH YEIOBEKa
Tema 6.2. OcHOBHOe cojiep:kaHue OK 01
HccnenoBanue Tag OK 02
CROMCTR abopaTopHble 3aHATHS OK 04
pacTBOpOB Jlaboparopras pa6oTa «I[IpUroToBIeHHE PacTBOPOBY.

[IpuroToBieHue pacTBOPOB 3aJlaHHOW (MaccoBOM, %) KOHIIEHTpauuu (C MPaKTHKO-

OpHEHTHUPOBAHHBIMH BOIPOCAMH) M OIIPEICIICHUE CPEIbl BOAHBIX PaCTBOPOB.

Pemienue 3aau Ha MPUTOTOBJICHUE PACTBOPOB
IIpodeccnonaibHO-OPUEHTHPOBAHHOE CO/IePKaHMe (CoepKaHNe MPUKJIATHOTO MOTYJIS)
Paznen 7. XuMus B ObITY ¥ POU3BOJACTBEHHOM AeSITEJIbHOCTH YeJ10BEKa OK 01

OK 02

Xumus B 06Ty  [OCHOBHOE cojlepIKaHue
u OK 04
[POU3BO/ICTBEH Hogetimue q10oCTmKEeHUS XUMUYECKOW HAYKH M XUMHYECKOW TEXHOJIOTHH. POJIb XMy B OK 07
HO# o0ecCIeueHnr JKOJIOTUUECKON, DHEPTeTHUECKOW M THUIIEBON O€30MacCHOCTH, Pa3BUTHH
nesTenpHOCTH | MCAMLMHBL IlpaBuia 1oMCKa M aHaunW3a XUMHYECKOW HHQOpMAlMM W3 pPasiHYHBIX
4eI0BEKa WCTOYHUKOB (HayyHas © Yy4YeOHO-HaydHas JHMTEparypa, CpeACTBA MacCOBOU

uHdopmaruu, ceth lHTEpHET)
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HpaKaneCRne 3aHATUA

ITonck m aHanmM3 KEWCOB O MPUMEHEHWH XMMHYECKHUX BEIIECTB U TEXHOJIOTUN C YYETOM
Oynymeld mpodecCHOHATBHOW NEATebHOCTH IO TeMaM: BAXKHEHUINIHNE CTPOUTEIIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MATEPHUAJIbI, KPACKHU, CTEKIIO, KEPAMUKA, MATEPUAIIBI JJIsSI
JJIEKTPOHUKHM, HAHOMATEPHUAbl, TEKCTWIbHBIE BOJOKHA, WCTOYHUKU DJHEPTUH,
OpraHUYeCKUEe U MUHEPAJIbHBIE YI00pEHMUS], IEKAPCTBEHHBIC BEIIECTBA, OBITOBAST XUMHUS.
3amuta: IlpencraBnenue pe3yiabTaTOB pElICHUS KEHWCOB B (GopMe MHUHH-IOKIana C
Mpe3eHTalen

IIpomexxyToyHas aTTeCTANUA M0 AUCHUILINHE (U PepeHIInPOBAHHBINA 3a4€T)

Bcero

80
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3. YCJIOBHUSI PEAJIU3ALIAU TIPOTPAMMBI OBIIEOBPA3OBATEJILHOI
JTUCHUTIIAHBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MAaTEPHATBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanuu NpOrpaMMbl AUCIHUIUIMHBL JOJIKHBI OBITh MPETyCMOTPEHBI
CIIEYIOIIME CIHEIHAlbHbIC MOMEIICHHS: Y4YeOHbI KaOMHET XUMHHM W/HUIU y4eOHOMH
XUMHUYECKO 1abopaTopuH.

O6opynoBanne y4yeOHOro KkaOuHeTa (HArJsiIHbIe TMOCOOMsI): HaOOPHI
IaPOCTEPIKHEBBIX MOJIETIEH MOJIEKYJI, MOAEIIH KPUCTATUIMYECKUX PEUIETOK, KOJJIEKIINU
IPOCTBIX M CIOXKHBIX BEUIECTB W/WIU KOJUIEKIMU TMOJHUMEPOB; KOJUICKIIMS TOPHBIX
nopoj W MHUHepanoB, Tabnuua MenaeneeBa, y4yeOHble (UIbMBI, IMGPOBHIC
o0Opa3oBaTeIbHbIE PECYPCHI.

Texnnueckue cpeacrsa o0y4yeHMsi: KOMIIBIOTEp C  YCTPOWMCTBamMu
BOCIIPOMU3BEJEHUSI  3BYKa, IMPUHTEP, MYJIbTHMEAHA-NIPOEKTOP €  DKPAHOM,
MyJIbTUMEIUMHAS T0CKA, YKa3Ka-MIPe3eHTEpP AJIsl MPE3ECHTALUMI.

Oo0opynoBanmne jgadoparopuu M padouMx MecT Ja0OpPaTOPMU: MEH3YPKH,
MUTETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOM, JIYIIbl, TPEAMETHBIE U MOKPOBHBIE
CTEKJIa, TUIAHIIETHI JUIsl KaneabHBIX peakiui, GuiabTpoBalibHas Oymara, IpOMBIBAJIKH,
CTEKJISIHHbIE TPOOMPKH, pPE3UHOBBIE NPOOKH, (OHAPUKU, HAOOp pEaKTUBOB,
CTEKJISIHHbIE MaJIOYKH, IITATUBBI JJIA MPOOHUPOK; MEpHBbIE UMIUHAPHI, BOPOHKHU
CTEKJISIHHbIE, BOPOHKU JenuTeNbHble UuiauHapudyeckue (50-100 mi), crynmku c
NECTUKOM, (appopoBble YalIKW, MHHLETH, (QUIBTPHl OyMa)kHble, BaTa, Mapis,
YacOBBIE CTEKJa, JJIEKTPOIUIMTKH, J1a0OpaTOpHbIE IITATUBBI, CIHUPTOBBIE TOPEJIKH,
CIIUYKH, MPUOOp JJIsl MOJy4YeHUs Ta30B (WM MpoOMpKa C Ta300TBOJIHON TPYOKOH),
JiepKaTenu s MpOOUPOK, CKIISIHKH JIJISi XpaHEHUsS! PEaKTHBOB, Pa3/IaTOUYHbBIC JIOTKU;
xumuyeckue crakanbl (50, 100 u 200 mun); mmareny; MUHIETHI, TUTEIbHBIC UG,
CEeKyHAOMeEpHI (TaiiMepsbl), MepHble Tpooupku (Ha 10—20 mi1) u mepHbie K00 (25, 50,
100 u 200 mu1), BoastHass OaHs (MM TEPMOCTAT), CTEKJISIHHBIC MAJIOYKH; KOHUYECKUE
k0J10b!1 17151 TUuTpoBanus (50 u 100 Mi1); MHAUKATOPHBIE OJIOCKU AJis onpeaenenus pH
U CTaHJapTHas WHIUMKATOpHAS IIKaJla; YHUBEPCAJIbHbIN MHAUKATOP; MUIeTku Ha 1, 10,
50 ma (umm po3atopel Ha 1, 5 m 10 mut), OrOpeTKH ISl TUTPOBAHUS, MEIUIIMHCKHE
mmpuibl Ha 100-150 wmu, maGopaTopHbie W/WiiM aHATUTUYECKHWE Bechl, pH-meTpsl,
CYIIUJIBHBIN 1mIKad, U JIp. TabopaTopHOE 000PYIOBAHHE.

3.2. MapopmanuoHHoe oOecneyeHne peau3auy NporpaMmmMbl

[lepeuens pekoMeHayeMbIX YUeOHbIX U3AaHMi, IHTepHEeT-pecypcoB,
JOTIOJIHUTEIIbHOU JINTEPATypPhl

IleyaTHble U3aHUA:
1. 1.B. AadunorenoBa, A.B. badkos, B.A. IlonkoB. Xumus. YueOHUK H
npaktukyM Juis CI1O. M.: FOpaiit, 2019.
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2. KO.M. Epoxun. B.. ®ponos. COOpHUK 3a1a4M YIIPAKHEHUH IO XUMHUH
(c numakTuueckuM MarepuanioM). M.: Akaagemus, 2008.
DJIeKTPOHHbIE U31aHUSA(3JIEeKTPOHHbIE PeCYPChl)

1. :ittp:/7ww\v.mirrabot.com/work/work — 39398.htmi
http/'/dist.imit.ru/iins/course/categorv.php'/idZI
http://www.ed.gov.ru/prof-edu/sred/rub/oop/spoo.doc
http://59428sQ16.cdusitc.m/plbaal.html
http:/Anw'vw akvt ru/srudent/rnoup/obscheobrazovatelnye-disciplinv
http://www.2.imiyar.ac.m/projects/bio/SUBJECTS/subiccts_main.htm
http://yuspet.narod.ru/disMeh.htm
http://philist.narod.ru/articles/orlova.htm
I[OIIOJIHI/ITeJILHbIe HCTOYHUKH

1. T'abpuensn O.C. u ap. Xumus. [IpakTukym: yued. mocodue asis CTyIeHTOB
HpO(I)CCCI/IOHaJIBHBIX O6paSOBaT€JIBHBIX OpFaHHBaHI/Iﬁ, OCBaUBAKOIINX
npodeccun u cnenuanbHoctu CII0. -M., 2017

CONOO AWM

2. Xumus. Kupunn u Medoauii. Yuebnoe nocoduel0-11kimace
(anexTpoHHbIH pecype). M. Kupminn u Medoawmii,2005.
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http://yuspet.narod.ru/disMeh.htm
http://philist.narod.ru/articles/orlova.htm

4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUA
OBUIEOEPA3OBATEJABHOM JUCIHUILIUHBI

KoHTposb 1 olleHKa pe3yabTaToB OOyYEHHUs OCYIIECTBISETCS MpernojaBaresieM
B TIpPOIlECC€ TPOBEACHHUS TPAKTHYCCKUX 3aHATHA MW JIaOOpaTOpHBIX paboT,
TECTUPOBAHMS, & TAKXKE BBIIOJTHEHUS OOYyYalOIMMUCA WHIWBHUAYaJbHBIX 3aJaHuM,
MPOEKTOB, HcclieqoBaHUN. Pe3ynbTaThl O0OyueHHs OINpEAesioT, 4To oOydarouiuecs
JNOJDKHBl 3HAaTh, IIOHMMaTb M JEMOHCTPUPOBATH IO 3aBEPLICHUHU HW3YYCHHUS
JTVCLHUTUIAHBI.

Jist popMupoBaHUsl, KOHTPOJS U OILIEHKH PE3yJbTaTOB OCBOCHUS Yy4eOHOI
JUCIHUIUIAHBI WCIOJB3YETCS CUCTEMA OLECHOYHBIX MEPOIPHUITUN, MPEACTABISIONIAS
c000 KOMIUJIEKC YYEOHBIX MEPOIPUATUM, COTIACOBAHHBIX C pe3yJibTaTaMu OOy4deHUS
u chopmynupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHblE pPe3yabTaThl IO
mucuuruiae) 1 GI'OC CIIO.

Monayas/Paznen/Te Tunbl OLEHOYHBIX
Pe3yabTart 00yueHust

Ne | OK/TIK .
mMa MeponpusTHi

| | OcHoBHOE conepikaHue

1 DopMyJIHPOBATH

Pa3zngen 1. OcHoBBI

0a30BbI€ MOHATUA U
CTPOEHHUS BellecTBa

3aKOHbI XUMHH

1.1 |[OK 01 |Crpoenue atoMmoB |CoOCTaBIsATh 1. Tect «CTpoeHue aToMmoB
XUMUYECKUX XUMUYECKUEe (POPMYJIbl | XUMHUUECKUX 3JIEMEHTOB U
DJIEMEHTOB U COCIMHEHUH B PUPOJA XUMHUYECKOU
npupozaa COOTBETCTBUH CO CBA3U.

XUMHUYECKOH CBS3M  |CTEIEHBIO OKUCIIEHHS |2. 3aJa4d HAa COCTABJICHUE
XUMHUYECKUX XUMUYECKUX (POpMYIT
AJIEMEHTOB, UCXO/ISl U3 |ABYXaTOMHBIX COEIMHEHUM
BAJICHTHOCTH U (OKCHIIOB, CYJIb(PHUIOB,
AIEKTPOOTPUIIATEIBHO [TUIPUIOB U T.I1.).

CTH 3. 3aganus Ha

CHUMBOJIMKH U Ha3BaHUU
COCJIMHEHMH 110
HOMEHKJIAType
MEXKIYHApOIHOTO CO03a
TEOPETUUECKOUN U

MPUKJIATHON XUMUH U

UCIOJIL30BAHUE XUMHUYECKOU
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OK/IIK

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIeHOYHBIX
MepOonPUATHH

TPUBHAIBHBIX Ha3BaHUM JIJIsI
COCTaBJIEHUS XUMHYECKUX
dbopMyI1 TByXaTOMHBIX
coeMHEHUM (OKCUOB,
cylb(GUI0B, TUAPUIOB U T.II.)
U JIPYTUX HEOPTraHUUECKUX
COE€IUHEHHUN OTAEJIHLHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepunoauueckuii
3aKOH U Ta0IuIa
.. Menpaeneena

XapakTepu3oBaTh
XAMUYECKUE
3JICMEHTHI B
COOTBETCTBHH C UX
MOJIO’KCHUEM B
MEPUOINYECKOU
CUCTEME XUMHUYECKHUX
anemeHnToB JI.W.
MenneneeBa

1. Tect «MeTtananueckue /
HEMETaJJIMYECKUE CBOMCTRBA,
3JIEKTPOOTPUILIATEIBHOCTh U
CPOJACTBO K 3JIEKTPOHY
XAMHYECKHUX DJIEMECHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
TII0JIOKEHHEM B
MIEPUOIUYECKON CUCTEME
XUMHYECKHX AaemenToB JI.U.
MenneneeBay.

2. ITpakTnueckue 3aaHus Ha
YCTAHOBJIEHHUE CBSI3U MEXKY
CTPOEHHUEM aTOMOB
XUMHYCCKHUX AJIEMEHTOB U
MEPUOINUYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX
9JIEMEHTOB U UX COCIUHCHUMN
B COOTBETCTBHH C
MMOJI0KECHUEM
[Tepunoanyeckoir cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIC
TEOPETUYECKUE 3a/1aHUs Ha
XapaKTepU3alnio
XUMHYECKHUX DJIEMEHTOB:
«MeTtannunueckue /
HEMETaJJIMYEeCKHUE CBOMCTBA,
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OK/IIK

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIeHOYHBIX
MepOonPUATHH

3JIEKTPOOTPUIIATEIBHOCTD U
CPOJACTBO K DJIEKTPOHY
XUMHUYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM H
ITOJIOKEHHUEM B
MEPUOINYECKON CUCTEME
XUMHUYECKHUX DJIEMESHTOB
J.1. MenneneeBa»

Paznen 2.
XUMH4YeCKHue
peakuuu

Xapakrepu3oBathb
THIIBI XUMHUYECKHX
peaxkuui

KonTpoabnas padora
«CTpoeHne BelecTBa u
XHMHUYeCKHe peaKkunmy

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peakuuii

CocraBisaTe peakuumn
COCIUHCHHS,
pazyioxeHusi, 0OMeHa,
3aMeleHusl,
OKHCIIUTEIIbHO-
BOCCTAHOBHUTEIIHHBIC
peakIuu

1. 3agaun Ha cocTaBiIcHUE
YPaBHEHUN pEAKIIUI:

— COCIMHEHUSI, 3aMEIeHHS,
paziokeHus, 0OMeHa;

— OKHMCJIUTEIIbHO-
BOCCTaHOBUTEIBHBIX
peaKIuii C UCOJIb30BAHUEM
METO/Ia DJIEKTPOHHOTO
Oananca.

2. 3a1a4M Ha pacyeT MacChl
BeIlleCTBA UM 00BbEMA
ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEIIIECTBA, Macce
WM 00BEMY OJTHOTO U3
YYaCTBYIOIIUX B pEaKIUU
BEILIECTB; PaCYEThI

Macchl (00béMa, KOJIMUeCcTBA
BEILIECTBA) MPOYKTOB
PEaKILMH, €CJIU OJHO U3
BEIIIECTB UMEET MPUMECH

2.2

DNEeKTpOoIUTAYECKAs
JTUCCOTIHAITIS U
WOHHBI 00MEH

CocTaBisITh
ypaBHEHUS
XUMHUYECKUX PEaKITIN
MOHHOTr0o 0OMeHa ¢

1. 3agaHus Ha COCTaBIICHUE
MOJIEKYISIPHBIX U HOHHBIX
peaKuui ¢ y4acTUEM KUCIIOT,
OCHOBAHHUM M COJIEH,
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Monayas/Paznen/Te

Tunol OIeHOYHBIX

Ne | OK/TIK Pe3yabTar 00yueHus .
Ma MeponpuATHIA
y4acTueM YCTaHOBJICHHE U3MEHEHUS
HEOPraHWYEeCKHX KHCIIOTHOCTHU CPEAbI
BEILIECTB 2. JIabopatopHas paboTa
"TUIbl XUMAYECKUX
peakumit"”
3 Pasnen 3. Ctpoenne |UccaenoBath Kounrtposabnas padora
U CBOMCTBA cTpoeHMe u cBolicTBa |«CBoONCTBa
HEOPraHU4YeCKHX |HeOPraHu4ecKHX HEOPraHN4YeCKUX BellecTB»
BelleCTB BelleCTB
3.1 |[OK 01 |Knaccuduxkanus, Knaccudumuposars  |1. Tect «Homenknarypa u
HOMEHKJIaTypa U HEOPTraHWYECKHE Ha3BaHUE HEOPTaHUYECKUX
CTpOEHUE BEIECTBA B BEILECTB UCXOS U3 UX
HEOPTaHUYECKUX COOTBETCTBHUH C HX XUMUYECKON (POpMYIIBI MU
BEILECTB CTPOEHUEM COCTaBJICHHE XUMHYECKOU

bopMyIIbl UCXOSI U3
Ha3BaHUs BELIECTBA M0
MEKTyHApPOIHOW WUITN
TPUBHUAJILHOU
HOMEHKJIaType».

2. 3apa4m Ha pacyer
MacCOBOM 1011 (MacChl)
XUMHUYECKOTO 3JIEMEHTA
(coennHeHUs1) B MOJIEKYJIE
(cmecn).

3. IlpakTudeckue 3agaHus 1o
KJ1accupuKaIu,
HOMEHKJIaType 1
XUMHUYECKUM (popmysiam
HEOPTaHUYECKUX BEIIECCTB
Pa3JIMYHBIX KJIACCOB.

4. IlpakTruecKkue 3aJlaHusl Ha
OIPEICTIEHNE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJIa
XUMUYECKOU CBS3U U THUTIA
KPUCTAJUIIMYECKON PEIIEeTKU
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Monayas/Paznen/Te

Tunol OIeHOYHBIX

Ne | OK/TIK Pe3yabTar 00yueHus .
Ma MepONPUATHI
3.2 |OK 01 |®usuko-xumuueckue|yYcTaHaBIUBAThH 1. Tect «OcobeHHOCTH
OK 02 |cBoiicTBa 3aBHUCHUMOCTD (PU3UKO- |XMMHUYECKUX CBOWCTB
HEOPTaHUYECKUX XUMHUYECKUX CBOMCTB |OKCHAOB, KUCIIOT,
BEILECTB HEOPraHWYEeCKHX OCHOBaHMM, aM(POTEPHBIX
BELLECTB OT CTPOEHUS |[TUAPOKCHUIOB U COJIECI.
aTOMOB U MOJIEKYJ, a |2. 3a1aHUS HA COCTABJICHUE
TaKXe TUIa YPAaBHEHHIN XUMUYECKHUX
KPUCTAILTNYECKOM peaKkuuii ¢ y4acTUEM
peLIeTKn IIPOCTBIX U CIOKHBIX
HEOPTaHUYECKUX BEUIECTB:
OKCHJIOB METAJLJIOB,
HEMETAJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(OTEPHBIX TUJIPOKCHUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTepU3yIOIIUX UX
CBOMCTBa U CIIOCOOBI
HOJIy4ECHHUS.
3. [IpakTuko-
OPHEHTUPOBAHHBIE
TEOPETUUYECKHE 3aJJaHUs Ha
CBOWCTBA U IOJIy4YECHUE
HEOPTraHUYECKUX BEIIECTB
3.3 |OK 01 |Nnentudukanus HUccnenosats 1. ITpakTuko-
OK 02 |Heoprannueckux Ka4eCTBEHHBIEC OPUEHTUPOBAHHBIC 3aJaHUA
OK 04 |BemiecTB peakuu 10 COCTABJIEHUIO
HEOPTaHUYECKUX XUMUUYECKUX PEAKIIUN C
BEILECTB Y4aCTUEM HEOPTraHUYECKHUX

BEIIECTB, UCIIOJIb3yEeMbIX JIJIs
UX UACHTU(DHUKAIINH.
2.JIabopaTopHas pabora:
“Unentudukarus
HEOPraHUYECKUX BEIIECTB”
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Monayas/Paznen/Te

Tunol OIeHOYHBIX

Ne | OK/TIK Pe3yabTar 00yueHus .
Ma MepONPUATHI
4 Pasznea 4. Ctpoenune HUccaenoBars KonTtpoJsabnas padora
U CBOMCTBA cTpoeHue u cBoiicTBa [(«CTpoeHHne U CBOMCTBA
OpPraHuYecKuX OPraHHYecKuX OPraHMYecKNX BellecTB
BelleCTB BeLleCTB
4.1 |OK 01 |Kmaccudukamms, Knaccudumuposars  |1. 3amanust Ha cocTaBIeHUE
CTpPOEHHUE U OpraHuYecKue Ha3BaHUM OPraHUYECKUX
HOMEHKJIaTypa BEIIECTBA B COEIMHEHUH 110 TPUBUAIIBHOMN
OpTraHUYECKUX COOTBETCTBHHM C UX WU MEXKIyHApOIHOU
BEILIECTB CTPOCHUEM CUCTEMAaTUYECKOU
HOMEHKJIAType.
2. 3agaHus Ha COCTaBJIEHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hOpMyJT
OpraHUYeCKUX BEIIECTB
OTJZIEIBHBIX KJIACCOB.
3. 3agaum Ha omNpeIeNICHHUE
npocreiiieit GopMyIibl
OpPraHUYECKON MOJIEKYJIBI,
UCXOJIS U3 DJIEMEHTHOTO
coctaBa (B %)
4.2 [OK 01 |CsoiicTBa YcraHaBnuBaTh 1. 3aganus Ha cocTaBIeHUE
OK 02 |oprannueckux 3aBUCUMOCTH (PM3UKO- |YPABHEHHI XUMUYECKHUX
OK 04 |coenuueHnuii XMMHUYECKUX CBOWCTB |PEAKLMH C y4aCTUEM

OpraHUYECKuX
BEILIECTB OT CTPOEHUS
MOJIEKY

OPTraHUYECKHX BEIIECTB Ha
OCHOBAHHMH MX COCTaBa U
CTPOEHUS.

2. 3agaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX
peaKUuil, UIUTIOCTPUPYIOLIUX
XUMHUYECKHUE CBOMCTBA C
y4€TOM MEXaHU3MOB
MPOTEeKaHUs JaHHBIX
peaKkIii ¥ TEHETUYECKOU
CBSI3U OPTaHUYECKUX
BEILIECTB Pa3HbIX KJIACCOB.

3. PacueTrHbie 3a1a4u 11O
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Monayas/Paznen/Te

Tunol OIeHOYHBIX

Ne | OK/TIK Pe3yabTar 00yueHus .
Ma MeponpuATHIA
ypaBHEHUSIM peakiuii ¢
Y4aCTHEM OPTaHUYECKUX
BEILIECTB.
4. JTabopaTopnas pabota
“IIpeBpamenus
OpraHUYeCcKUX BEIIECTB MpU
HarpeBaHun"
4.3 |0K 01 |Mnertuduxanus Uccnenosarts 1.IlpakTuko-
OK 02 |opranmyeckux Ka4€CTBEHHBIC OPUEHTUPOBAHHBIC 3aJITaHUS
OK 04 |BemiecTB, ux peakuuu II0 COCTABJICHUIO
3HA4YCHUE U OpraHUYECKUX XUMUUYECKUX PEAKIIUN C
MIPUMEHECHUE B COeIMHEHUN y4aCTHEM OPTaHUYECKUX
OBITOBOM U OT/ICJIbHBIX KJIACCOB  |BEIIECTB, B T.4.
MIPOU3BOJICTBEHHOMN UCIIOIB3YEMBIX IS UX
JEATEIIbHOCTH uaeHTUUKAINY B OBITY U
YeJnoBeKa MPOMBIILJIEHHOCTH.
2.JlabopaTtopHas pabora:
“Unentudukanus
OPTaHUYECKUX COCTUHEHUN
OTIEJIBHBIX KJIacCOB”
3) Pasnea 5. XapakTepu30BaTh
Kunernueckue u  |BJMsSIHUE Pa3JIMYHBIX
TEPMOJAMHAMHYECK |(PAKTOPOB HA
He 3AaKOHOMEPHOCTH [PaBHOBeCHE H
NPOTEKAHUS CKOpPOCTh
XUMHYECKHUX XHMHYECKHUX
peakumu peakuui
5 |OK 01 |CkopocTh Xapaxkrepu3oBaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |xumMHueckux BJIMSIHHE TEOPETUUECKUE 3aaHUs HA
peaKIui. KOHIICHTpAIMU aHanu3 (akTopoB,
XUMUYECKOE pearupyromnmx BIIUSIONIUX HA U3MEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XMMHUYECKOU

TEeMIIEpaTyphl Ha
CKOPOCTh XUMHUYECKHUX
peakiuii
XapaKkTepu3oBaTh

peakunu. [IpakTuko-
OPUEHTUPOBAHHBIC 3aJJaHUS
Ha MPUMEHEHUE NMPUHIUIIA
Jle-IllaTenbe mis
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Monayas/Paznen/Te

Tunol OIeHOYHBIX

Ne | OK/TIK Pe3yabTart 00yuyeHus .
Ma MepONPUATHI

BIIMSHUE U3MEHEHUS |HAXOXICHUS HANPABJICHUS
KOHIICHTpAIIMU CMEUIECHUSI PABHOBECHS
BELLECTB, PEAKLUU XUMHUYECKOUN peakiuu 1
Cpenbl U TEMIEPATYPHI |[aHAIHU3 (PAKTOPOB,
Ha CMELICHUE BJIUSIOIINX HA CMEIICHHE
XUMHYECKOTO XUMHYECKOTO PaBHOBECHS
paBHOBECUS

6 HUccaenoBarnh
Pa3zpnea 6. HCTHHHBIEPACTBOPbI
PactBOpHI ¢ 32IaHHBIMU

XapaKTepuCTUKAMM
6.1 [OK 01 |[lonsiTue o Paznuyate uctunnsie |1. 3agaun Ha IPUTOTOBJIIECHUE
OK 02 |pacTBOpax pacTBOpBI pPacTBOpPOB.
2. IlpakTuko-
OPUEHTUPOBAHHBIE
pacyeTHbIE 3a/IaHUS Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMble B OBITOBOM U
IIPOU3BOACTBEHHOU
NEeSATEIbHOCTH YEJI0BEKa
6.2 [OK 01 |HccaenoBanme Uccnenosats pusuko- |JlaboparopHas padboTa
OK 04 |cBOWCTB pacTBOpPOB |XMMHYECKHE CBOMCTBA |“IIpurotoBnenue pacTBOpoB”
HCTUHHBIX PACTBOPOB
Il | [IpodeccuonaILHO-OPHMEHTUPOBAHHOE COleP:KaAHMeE (COAePKAHNE NPUKIATHOTO
MO/YJIs1)

7 Pazgen 7. OuenuBarsb 3ammra Keica (¢ yuerom
Xumus B ObITY U (IIOCJICACTBUS Oyayurei
MPON3BOICTBEHHOI |OLITOBOI U npogeccuoHaIbLHOU
AeATEJIbHOCTH NMPOU3BOJACTBEHHON |AeSATeJIbHOCTH)

YeJl0BeKa AeSITeJIbHOCTHU
YeJI0BeKa ¢ Mo3uLui
IKOJIOTHYECKOI
0e30macHOCTH
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OK/IIK

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIeHOYHBIX
MepOonPUATHH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
MIPOU3BOJACTBEHHOM
JEeATETLHOCTH
YeJloBeKa

OueHuBaTH
ITOCJIC/ICTBUS OBITOBOM
Y MPOU3BOJICTBEHHOM
JIeATEIILHOCTH
YeJI0BeKa ¢ MO3UIUM
HKOJOTUYECKON
0€e30MacHOCTH

Keiic (c yuerom Oyaymeit
npodeccruonanbHOM
JEATEIIbHOCTH )
Bo3moxHBIE TEMBI KEHCOB:
1. IToTennenne kimMmara u
BBICBOOOKICHUE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.
2. bynymue Matepuansl s
aBua-, MallMHO- U
npUOOPOCTPOCHUS.

3. HoBbsie maTepuans! s
COJIHEYHBIX OaTapen.

4. JIekapcTBa Ha OCHOBE
PACTUTENBHBIX MPETapaToB
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