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1. HACIIOPT PABOYEH ITPOI'PAMMbBI OBIIIEOBPA3OBATEJIbHOM
JANCHUIIJIMHBI: XUMMUA

1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI

Pabouas nmporpamma o01ieo06pazoBatebHON qucHUIUIMHBI: XMW
SBJIICTCSI YaCThIO TPUMEPHOM OCHOBHOW MPO(eCcCHOHATBbHON 00pa3oBaTeIbHON
nporpammbel B cootBercTBUM ¢ PI'OC CIIO mno cneuuansHoct: 09.02.07

«H(popMaMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHUEY

[TporpamMma 0011€00pa30BaTENBbHON AUCHUIIIIMHBI MOXKET OBITH MCIIOJIB30BaHA
JUIsl  mpenojaBaHuss  Qu3MKM B oOpazoBarenbHbIX — opranuzauusax — CIIO

(TeXHOJIOTUYECKHUIA).

1.2. MecTo AMCHUIUVIMHBI B CTPYKTYpe OCHOBHOH mNpo¢eccuoOHAIbHOM
o0pa3oBaTe/IbHOH POIPAMMBI.

XuMUsL OTHOCUTCA K Y4€OHBIM MPEIMETaM €CTECTBEHHO-HAYUYHOIO IUKJIA.

Crpyktypa u conepxxkanue oOmeobpazoBarensHoro mukina OIl CIIO na 06aze
OCHOBHOTO 00111ero odpaszoBanus ¢ noigyuenuem COO c yuerom TpedoBanuii @I'OC
CIIO.

VYyebnas nucummiiaa oTHocutes K mpeamerHon obnactu ®I'OC COO (CIIO):
«EcTecTBeHHBIC HAYKIY.

YpoBeHb OcBOeHHMSI yuyeOHOW IuUCHUIUIMHBI B cooTBeTcTBHM ¢ OI'OC COO
(CITO): 6a30BbIi.

Peanuzanus conepxanus yd4eOHOW TUCHUIUIMHBI MPETonaraeT coO0/IeHIE
MPUHIINIA CTPOTOM MPEEMCTBEHHOCTH MO OTHOIIEHUIO K COAEPKAHUIO Kypca XUMUHU
Ha CTYTIEHH OCHOBHOTO 001I1ero 00pa3oBaHus.

B T0 xe BpeMs yueOHas AMCIUIUIMHA: XUMHS JJIs1 MPO(EeCCHOHATBHBIX
o0Opa3oBaTeIbHBIX OpTraHU3aIHN 00J1a/1aeT CAMOCTOSITEIbHOCTBIO U LIETLHOCTBIO.

PaGouass  mporpamma  yuyeOHOW  AMCHUIUIMHBL  «XUMHS»  HMEET
MEXIPEIMETHYIO CBSI3b C 00111€00pa30BaTeIbHBIMA yUY€OHBIMU JUCIUIUIMHAMH:
MaremaTuka, ¢u3uka, Ouojgorus, U HPOPECCHOHAIBHOW  JIUCITUILIMHOMN:

uH(popmaTHKa.



N3ydenne ydeOHOM AMCIUIIIMHBI: XHUMHUS 3aBEPIIACTCS MPOMEKYTOUHOU
artectanueil B hopme auddepenurpoBanHoro 3auéra B pamkax ocBoenus [ITTICC3

Ha 0a3e OCHOBHOI'O 00IIEro 00pa3oBaHUs.

1.3. Hean u 3ajauM JUCUMILUIMHBI — TPe0OOBaHHUS K Pe3yJbTaTaM OCBOCHUS
TUCHHUILIMHBI:

@opMHPOBaHUE y CTYJIEHTOB MPEJACTABICHUS O XUMUYECKON COCTABIISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpAa KaK OCHOBBI MPHUHATUSA pELICHUH B
KU3HEHHBIX W MPOMU3BOACTBEHHBIX CHTYyalUsX, OTBETCTBEHHOI'O IIOBEJICHUS B
MIPUPOJHOM CpeJie.

3amaun JUCIUTUINHEL:

1) chopMHpOBaTh NMOHMMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHUX
IIPOILIECCOB U SIBJIEHUW B OKPY’KAIOLIEH CPEAE, LEJIOCTHOM HAyYHOW KAPTHUHBI MHUPA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTaBIATH (POPMYJIbl HEOPTAHUYECKUX U OPTraHUYECKUX
BEILIECTB, YPAaBHEHUS  XUMHUYECKUX  pEakuuid, OOBACHATH MX  CMBbIC],
MHTEPHPETUPOBATH PE3YyJIbTaThl XUMUUYECKHX IKCIIEPUMEHTOB.

3) chopMHpOBaTH HAaBBIKK MPOBEACHUSA MPOCTEHIINX XHUMHYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIIOJICHHEM TIpaBWi 0€30MacHOro
oOpallieHusl ¢ BEIIECTBAMU U J1abOPaTOPHBIM 000PYI0BAHHUEM;

4) pa3BUTh YMEHHS UCIOJIb30BaTh MH(OPMAIIMI0 XUMUYECKOTO XapaKTepa U3
pPa3IUYHBIX UICTOYHUKOB;

5) c(hopMHPOBATH YMEHUS POTHO3UPOBATH MOCIEACTBHUS CBOCH NeATEIbHOCTH
¥ XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopMHpoBaTh NOHUMaHUE 3HAYUMOCTH JTOCTHKEHUIN XUMUYECKON HayKH
Y TEXHOJIOTUH JJIs1 Pa3BUTHUS COLMAIBHON U MPOU3BOJICTBEHHOM cep.

OcBoeHue cojepkanus 001e00pa30BaTEIbHON MTUCIUIUIMHBI 00ecIeurBaeT

AOCTHKCHHUC CTYACHTAMHU CJICAYIOIHUX PE3YJIbTATOB!:

O6H_II/IC HHaHI/IpyeMHC PE3YIbTAThI
KOMIIETECHIIUU Obwue Jucyunaunapnoie
OKO01. BLI6I/IpaTL B wactu TpynoBoro BocmuTaHus: - | - BJIAJIETh cucTeMon
CIIOCOOEI peleHIs TOTOBHOCTh K  TPYAy, OCO3HaHUE §
3aa4 [IEHHOCTH MAacCTePCTBa, TPYIOJIOOWE; - | XMUMHUYECKUX 3HAHUH, KoTOopast
A . TOTOBHOCTh K aKTHBHOM JEATEIHHOCTH | BKJIIOYAECT;
NPpOGECCHOHATBHON | rexponormueckoii  u COLIMAJILHON | OCHOBOIOJIATaOIIUE HOHATHA
ACATCIIbHOCTHU HamnpaBJICHHOCTH, CITOCOOHOCTD | (XMMHYECKUIH J3JIEMEHT, aToM,
MIPUMEHHUTETBHO K WHHUIIAUPOBAT, IJIaHUPOBATh U | 2JeKTpOHHas 000J0YKa atoma, S-, p-, d-
Pa3INYHBIM CaMOCTOSITENIFHO ~ BBHINIOJHATH TaKylO | 3JCKTPOHHBIE OPOUTAIM aTOMOB, HOH,
JIeATENBHOCTD; - HHTEPEC K Pa3InIHBIM | MOJICKYyJIa, BaJICHTHOCTb,
KOHTCKCTaM o
cthepam mpoheCcCHOHATTLHONM | DJIEKTPOOTPHUIIATEIEHOCTD, CTETNIeHb




JIeATEIILHOCTH, Osnagenue
YHHBEPCaIbHBIMU Y4eOHBIMH
MO3HABATEIILHBIMU  JICHCTBUAMU:  a)
0a30Bble JIOTHYECKHE JEUCTBHUS: -
CaMOCTOSATENIFHO  (hOPMYTHPOBATH U
aKTyaJH3HpOBaTh npooiemy,
paccmarpuBaTh €€ BCECTOPOHHE, -
yCTaHaBJIMBAaTh CYIIECTBEHHBII
MPU3HAK WU OCHOBaHUSA ISt
CpaBHEHUsI, Kkiaccudukamm u
0000ImIeHNs; -  ONpeneNsiTs  MeNn

ACATCIIBHOCTH, 3adaBaThb IMApaMETPBI U
KPpUTCPpUU HUX NOCTUKCHUSA; - BBIABJIIATH
3aKOHOMCPHOCTH W TIIPOTUBOPCUUA B
pacCMaTpUBACMBIX SIBJICHUAX; - BHOCUTDH
KOPPECKTUBBI B JCATCIBbHOCTD,
OILICHUBATb COOTBCTCTBUEC PE3YJILTATOB
eiiaM, OLICHUBAThL PUCKHU MOCICACTBUM
ACATCIbHOCTH; - PA3BUBATH KPCATHBHOC
MBIIIJICHUE TIPU PCHICHUHN KU3HCHHBIX

npobieM 0) 0a30BEIC
UCCIICIOBATEIbCKHE  JICUCTBUSL: -
BIIAJICT HaBBIKAMH y4eOHO-
HCCIICIOBATEIbCKOM U IIPOEKTHOH
JIeSITEIbHOCTH, HaBBIKAMH DPa3pelICHUsI
npobiiem; BBISIBJIATH MIPUYHUHHO-
CIIC/ICTBCHHBIE CBSI3U "
aKTyaJU3MpOBaTh 3alayy, BbIIBUraTh
THIIOTE3Y €€ peIIeHHs, HaXOIUTh

apryMeHTBI JJIs I0Ka3aTelbCTBA CBOMX
YTBEpKICHHUH, 3a1aBaTh MapamMeTpbl U
KPUTEPUH DEIICHUS; - aHAJIH3MPOBAaTh
MOJTyYCHHBIE B XOJI€ PEIICHUS 3a7add
Pe3yJIbTaThl, KPUTHIECKH OIIEHUBATh MX
JIOCTOBEPHOCTH, MIPOTHO3UPOBATH
HN3MEHEHHE B HOBBIX YCIIOBHSX; - YMETh
MEePEHOCUTH 3HAHHS B NMO3HABATENBbHYIO

u MIPAKTHYECKYIO obmacTu
KU3BHCACATCIIBHOCTH, - YMETH
MHTErPUPOBATh 3HAHUS W3 Pa3HbIX
NpEeIMETHBIX o0JiacTel; - BBIIBHIATh
HOBBIC UJeH, npearath

OpUTHHAIIEHBIC TIOJXOBI W PEUICHUS; -
CIIOCOOHOCTh HMX MCIOJIb30BaHUS B
IM03HABaTCIILHOK u COLIMAIBHOMI
MpaKTHKE.

OKHCIICHHUS, XHMUYECKAsl CBS3b, MOJIb,
MOJIIpHAsE Macca, MOJIAPHBIA 00BeM,
YIJIEPOIHBIN CKeneT, (hyHKIIMOHATbHAS
TpyIIa, pagukai, H30MEpHs, H30MEpHI,
TOMOJIOTHYECKUI  ps, TOMOJIOTH,
YIJIEBOJJOPO/IBL, KHCIIOPOJI- u
a30TCco/epIKALIHE COEIMHEHNS,
OMOJIOTHYECKM aKTHBHBIE  BEIIECTBA
(yrmeBomsl, KHpPHI, OEIKH), MOHOMED,
noJmMep, CTPYKTYpHOE

3BEHO,
COE/IMHEHUS,
KpHCTaJUIMUECKass ~ pEelIeTKa,  THIIBI
XMMHUUYECKUX peakuuil (OKHCIUTEIHHO-
BOCCTaHOBHTEIIbHEIE, 9K30-U
SHIOTEPMHUYECKHE, PEaKUUH HOHHOTO
oOMeHa),  pacTBOp,  DIIEKTPOIHUTEHI,
HEUICKTPOJIUTBI,  JJICKTPOJIUTHYECCKAS
JIMCCOLMAITHS, OKHCITUTEb,
BOCCTAQHOBHTEJb, CKOPOCTh XUMHYECKON
peaKkiyy, XHMHYECKOe DABHOBECHE),
TEOPUH U 3aKOHBI (TEOPUsI XUMHYECKOTO
CTPOEHHUSI OpraHNYeCcKHX BelecTB A.M.
Byrieposa, TeOpHsl JIEKTPOIUTHUECKON
JUCCOLMAINH, TEPUOANYECKUI 3aKOH
J.M. MenneneeBa, 3aKOH COXpPaHCHUS

BBICOKOMOJICKYJISIDHBIC

Macchl), 3aKOHOMEPHOCTH,
CHMBOJINYECKUI SI3BIK XHMHH,
(akTonormyeckue CBEICHUS 0
CBOMCTBaX, coOCTaBe, IOJYYCHHH U
0e30IacHOM UCIIOJIE30BaHHU
Ba)KHEHIINX HEOpPraHUYeCKUX u

OpPraHMYECKHUX BEIECTB B OBITY U
IIPAKTUYECKOH EATEIbHOCTU YEJI0BEKa,
- yYMETb  BBIIBJIATH  XapaKTEPHBIE
IPU3HAKU U B3aUMOCBSI3b H3YUYEHHBIX
HOHATHH, NIPUMEHSATh
COOTBETCTBYIOLIHE TIOHSITUSL npu
OIMCAHHUH CTPOEHUS U CBOWCTB

HEOPTraHUYECKUX u OpPraHUYECKUX
BEUIECTB U UX IPEBPALICHUM; BBIABIATH
B3aMMOCBSI3b XHMHUYECKHUX 3HAHUU C
MOHATUSAMH U TNIPEICTABICHUAMHU JPYTHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

yMETb  HUCNOJB30BaTh  HAaWMEHOBaHUS
XUMHYECKHX COEIUHEHUI
MEXIyHapOJAHOIO COI03a TEOPETUYECKOM
U TPUKIAAHOW XHMHUU WM TPUBHUAJIbHBIE
Ha3BaHUs BaKHEHIINX BEIIECTB (ITHIIEH,
alETHIIEH, [JIMLIEPUH, (enom,
¢dopmanpaeTuI,  YKCyCcHas — KHCIOTA,
[JIMLKH, yrapHbIU ra3, yrJIEeKUCIbIi ras,
aMMUaK, rallleHas H3BECTb, HEralleHas
W3BECTh, IIUTHEBas COAAa M JAPYIHX),
COCTaBJIATH (POPMYJIbI HEOPTaHMUYECKHUX H
OpraHU4YEeCKUX  BEILIECTB, YPaBHEHHs
XMMHUUYECKUX peakuui, OOBSICHATh WX
CMBICII; IOATBEPKAATH  XapaKTEpHbIE
XUMHYECKUE CBOICTBa BEILIECTB
COOTBETCTBYIOILUMHU JKCIIEPUMEHTAMU U




3alUCSIMM  ypaBHEHUH  XMMUYECKHX
peaxiuii;

- yMeThb yCTaHaBJIUBaTh
MIPUHAJIC)KHOCTh U3yYeHHBIX
HEOPTaHHMYECKUX M OPTaHUYECKUX

BEIIECTB K OIPEACNICHHBIM KjaccaM |
rpynnaM COEIWHEHUH, XapaKTepu30BaTh
X COCTaB M BaKHCHIIIME CBOMCTBA;
ONpEAENsATh BUIbl XUMHUYECKUX CBS3EH
(KoBaJIeHTHAsl, WOHHAS, METALTHICCKas,
BOJOPO/HAS), THIBI KPHUCTAJUIMICCKHUX
PEIIeTOK BEIMIECTB; KIACCH(PHUINPOBATH
XUMHUYECKHUE PEAKINY;

- chopMHUpOBATh MPEICTABICHUS: O
XUMHYECKON COCTaBJISIOIIECH
€CTEeCTBEHHOHAYyYHOW KapTUHBI MHUDA,
poiii XUMUM B TIO3HAHWUU SBIICHUH
TPUPOABI, B POPMUPOBAHIH MBIIIIJICHUS U

KYJIBTYPBI JIMYHOCTH, ee
(YHKIIMOHATEHON TPaMOTHOCTH,
HE0OX0ANMOH ULt perIeHus

MPAaKTHYECKUX 3aJad M IKOJOTMYECKH
00OCHOBAaHHOTO OTHOLICHUS K CBOEMY
3JI0POBBIO U IIPUPOIHOMN Cpee;

yMeTh  TPOBOAWTH  pacdeTsl IO
XUMHYECKIM (popMyTaM W ypaBHCHHSIM
XUMHUYECKUX peakuit c
UCIIOJIb30BaHHEM (DU3MYCCKHUX BEJIMYHH,
XapaKTEePU3YIOIINX BelllecTBa c
KOJIMYECTBEHHOW  CTOPOHBI:  MAacChl,
o0beMa (HOpPMalbHBIE YCIIOBHS) ra3os,
KOJINYECTBA BEIECTBA; HCIOIb30BaTh
CUCTEMHBIE XHMHUYCCKHAE 3HAHUS IS
MPUHATUS PEIICHHA B KOHKPETHBIX
JKI3HCHHBIX CHTYallUsAX, CBSA3aHHBIX C
BEIIeCTBAMH U X IPAMEHEHHEM - YMETh
IUTAHUPOBATH M BHITIOHATh XUMUIECKUH

9KCTIEPUMEHT (peBpameHus
OpTraHUYECKUX BEIIIECTB npu
HArpeBaHUH, TIIOJIyYeHHE OJSTWIEHAa U

W3YyYEeHHUE €ro CBOMNCTB, KaueCTBEHHBIE
peakuMd Ha ambJeTU]bl, Kpaxmall,
YKCYCHYIO KHCIIOTY.

OK 02.
Ocy1iecTBIAThH
TIOWCK, aHATN3 U
WHTEPIPETAIHIO
uHpopManuy,
HEOOXOIUMOMN IJIsT
BBHITIOTHEHUS 3a/1a4
npodecCuoOHATBHON
JeSATeIbHOCTH

B oOmacth 1meHHOCTH  HAay4YHOTO
MIO3HAHUS: - copMHPOBaHHOCTH
MHPOBO33PEHHS,  COOTBETCTBYIOILIETO
COBPEMEHHOMY  YPOBHIO  Pa3BUTHS

HAYKH W OOINCCTBEHHOW MpPaKTHKH,
OCHOBAaHHOTO Ha Juajore KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MeCTa B MOJIMKYJIbTYPHOM MMPE;

- COBEpIIEHCTBOBAHHUE SI3bIKOBOM U
YUTATEIbCKON KYJIbTYPbl KaK CpEICTBa
BSaHMO}IeﬁCTBHH MCXIAY JIOABMHA U
[IO3HAHUS MUPA; - OCO3HAHHUE LIEHHOCTH

= yMeTB aHaJ'II/ISI/IpOBaTL XI/IMI/ILIeCKy}O
UH(OpMaLIUIO, MOIyYaeMyl W3 Pa3HBIX
MacCOBOM

UCTOYHUKOB (cpenctB

undopmanuu, cetb VIHTEpHET U Npyrue);

- BIIAZETH OCHOBHBIMHU METOIaMuU
HAyYHOrO  TO3HAHWS  BEHIECTB U
XUMHUYECKUX sBJICHWH (HaOmoIeHue,
HU3MEpEHHeE, 9KCIICPUMEHT,
MOJICTTUPOBAHUE);

- yMeTh MPOBOAMTH  PACYETHI IO

XUMHYECKHM (OopMyJTaM U ypaBHEHUSIM

Hay4YHOH JeATeNbHOCTH, TOTOBHOCTh
OCYILECTBIISATh IIPOEKTHYIO U | XMMUYECKUX PEaKIUH C UCTIOJIb30BaHIEM
HCCIIEA0BATEIbCKYIO ACSTENBHOCTD | (hu3MUECKHX BEJIMYMH,
VHNBUAYATILHO M B TPYHIC, = | yapakTepusyromux BEILleCTBA c
OBnageHue YHUBEPCAIbHBIMHU .

KOJIMYECTBEHHOM  CTOPOHBI:  MAacchl,
y9eOHBIMH MO3HABATENbHBIMU
NCHCTBHSAMIE: B) pabota c | oObema (HOpMaibHbIE YCIOBHS) rasos,




PIH(i)OpMaIIPIeﬁZ - BJIaJCTh HaBbIKaMU

MOJTyYCHHS nHpOpMaALUU u3
HUCTOYHUKOB Ppas3HbIX THIIOB,
CaMOCTOSITENIBHO OCYIIECTBJIATh IOUCK,
aHaus, CHUCTEMaTH3alHIO u
HUHTEPIPETALUIO uHpopManuu
Pas3IMYHBIX BHUJIOB u thopm

NPEICTaBICHNS; - CO30aBaTh TEKCTHl B
pasIMYHBIX  opMaTax €  y4eTOM
Ha3Ha4YeHUs MHOPOpMALMM M ILIEJNCBOIl
ayIUTOpPHH, BBIOMpas ONTUMAIBHYIO
thopmy TIPeCTaBICHUS u
BU3yaJIU3allH1; - OLICHUBATb
JIOCTOBEPHOCTH, JETUTUMHOCTb
nHdopmanuu, ee COOTBETCTBUE
NPaBOBBIM U MOPaJbHO-3TUYECKHM
HOpMaMm; - HCIOJIb30BaTh CPE/CTBA
MH(OPMaLMOHHBIX u
KOMMYHUKALMOHHBIX ~TEXHOJOTUH B
pelLIeHuH KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX u
OpraHU3aLHOHHBIX 3amayq c
cOOIIOIeHnEM TpeOoBaHMi
OPrOHOMHKH, TEXHUKH O€30MacHOCTH,
THTHEHBI, pecypcocOepexeHus,
NPaBOBBIX M JTHYECKHX HOPM, HOPM
HHPOPMALIMOHHOW  0E30MacHOCTH, -
BJIaZIeTh HaBbIKAMU pACIIO3HABAHMS U
3aIHUTHI undopmanuu,
HHPOPMAIMOHHON Oe3omacHOCTH
JIMYHOCTH.

KOJINM4YECTBA BCIICCTBA, HCIIOJIB30BaATh

CUCTCMHBIC XHMHUYCCKHC 3HaHUA JIA
TIPUHATHA

pelmeHuii B KOHKPETHBIX

KNU3HCHHBIX CUTYyaludaX, CBA3aHHBIX C

BEIIECTBAMHU U UX TPUMECHECHUEM

OK 03.
IInanupoBats u
peann30BHIBATH
cOOCTBEHHOE
npodeccuoHanbHOe
U JINYHOCTHOE
pa3BUTHE

B obOmact IyXOBHO-HPaBCTBEHHOTO
BOCIIUTAaHUA: - C(HOPMHPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHHSA, ITUYECKOTO
[IOBEJICHUS; - CIIOCOOHOCTh OLIEHHUBATh
CUTyallMl0 ¥ TPUHUMATH OCO3HAHHBIC
pelleH s, OPUECHTHPYSCh HA MOPAIBHO-
HPaBCTBCHHBIC HOPMBbI W I[CHHOCTH; -
OCO3HAHUE JIMYHOTO BKJIaa B
MOCTPOCHHUE YCTOWYMBOTO OYIyIIero; -
OTBETCTBEHHOE OTHOLIEHHE K CBOMM
pomutesiM ¥ (WIH) APYTUM WICHAM
CEMBH, CO3JaHMI0O CEMBM Ha OCHOBE
OCO3HAHHOTO TIPUHATHS  IICHHOCTEH
CEMEMHOM >KW3HHM B COOTBETCTBHH C

TPAIULUSIMA HapOJI0B Poccun;
OslajieHue YHUBEPCATbHBIMU
PETYIATUBHBIMHA JEUCTBUSAMU a)
CaMOOPIraHu3aIMsl: - CaMOCTOSTEIbHO
OCYILECTBIIATE MMO3HABATEIILHYIO
JACATCIBbHOCTH, BBISABIISTH HpO6HeMBI,
CTaBUTh 51 (hopmynupoBaTh
cOOCTBEHHBIE 3a1a9u B
00pa3oBaTeNpHON  NIEATEIBHOCTH U
JKM3HEHHBIX CUTYaIUSIX; -
CAMOCTOSITEJIbHO ~ COCTaBJIATH  IUIaH
pelieHuss ~ MpoOJeMBI  C  YYETOM

HUMCIOIIUXCSA PECYPCOB, COOCTBEHHBIX
BO3MOXXHOCTEHl W TPEANOYTEHHH; -
JlaBaTh OIICHKY HOBBIM CHUTYaIUsIM;
crocoOCTBOBaTh  (OPMHPOBAHUIO U
MPOSIBIICHUIO IIUPOKON DPYAWIIMHA B
pa3HBIX 00JacTsX 3HAHWH, MOCTOSHHO

- BIaJeTb OCHOBHBIMH  METOJaMH
HAay4YHOTO MO3HAHUS, HCIOJIb3YEMBIMH B
XMMHU: IPOBOJMTH MPSAMBIE U KOCBEHHBIE
HU3MEPEHUs BEIIYUH, BBIOHpast
ONTHMAJIBHBIM CHOCOO W3MepeHus: H
UCIIOIb3ysl U3BECTHBIE METOJBI OLIEHKH
HOTPEIIHOCTE M3MEPEHUM, IPOBOAUTH
UCCIIEOBAHUE 3aBUCUMOCTEN
XUMHUYECKHUX BEJIMUYUH C UCIIOIb30BaHUEM
IPSIMBIX HU3MEpEHul, OOBSICHATH
MOJyYEHHbIE  pPEe3yNbTaThl, HCHOIb3Ys
XMMHYECKHE TEOPUH, 3aKOHBI U MOHATUS,
1 JenaTh BBIBOJBI, COOMIONATh NpaBHiIa
0e3omacHOr0 TpysAa NpU HPOBEACHUH

HCCIEIOBAaHUH B  paMKax y4eOHOTO
JKCIIEpUMEHTa u yueOHo-
UCCIIEZIOBATENbCKON  JESITENIbHOCTH €
HCIOJIb30BaHUEM UPPOBBIX
HU3MEPUTENBHBIX YCTPOICTB 51
1a00paTOPHOTO 00opynoBaHHUS;

c(hOpMHUPOBAHHOCTh TPEJCTABICHUH O
METO/IaX TOJIyYeHUs] HAyYHbIX 3HAHUH -
OBIIA/IETh (chopmupoBath
NIPEACTAaBICHUS)  NPaBWIaMH  3alUCH
XUMHUUYECKHUX (OPMYIL.




MOBBIIATh CBOHM 00pa3oBaTeNILHBIN U
KyJIbTYpPHBII YPOBEHB; 0)
CaMOKOHTPOJIb: HUCHOJb30BaTh MPUEMBI
pednekcun U1 OLEHKH CHTYallWH,
BBIOOPa BEPHOTO PELICHMUS;

-yMeTb OLICHUBATh pucKu u
CBOEBPEMEHHO IIPUHNUMATH PEIICHHS IO
X CHIDKCHHMIO; B) 3MOLMOHAIBHBIN
WHTEIJIEKT, MIPEATIOIararoIHi
c(hOpMUPOBAHHOCTB! BHYTpPEHHEH
MOTHBAIIH, BKIOYAIOIIEH CTpeMIICHHE
K JOCTI)KEHHIO LEJH M  YCIexy,
ONTUMH3M, HHMIUATUBHOCTb, YMEHHUE
JieficTBoBaTh, HCXOJAS M3  CBOHUX
BO3MOKHOCTEH; - SMIIATHH,
BKJIIOYAMOLIeH CrocOOHOCTh TOHMMATh
SMOLMOHAILHOE COCTOSIHUE —JAPYTHX,
YUUTBIBaTh €r0 MPU OCYLIECTBICHUU
KOMMYHUKAIINH, CIIOCOOHOCTB K
COYYBCTBHIO M  COIIEPEKHBAHMIO;
COLIMATBHBIX HABBIKOB, BKJIIOYAIOIINX
CIOCOOHOCTH BBICTPAaMBATh OTHOIICHHUS

OK 04. Paborats B
KOJIJIEKTUBE H
KOMaHJe,
3pPEKTUBHO
B3aMMOJIEHCTBOBATH
C KOJIJIeraMu,
PYKOBOJICTBOM,
KJIIMEHTAMH

C JpYTHMH IIIOJbMH, 3a00THTHCH,
MpOSIBIIATE WMHTEpEC U  paspelaTth
KOH(JIMKTHI.

- TOTOBHOCTh H  CIIOCOOHOCTH K
00pa30BaHUIO " CaMOpPa3BUTHIO,
CaMOCTOSITCIIBHOCTH u
CaMOOIIpeICTICHHIO; -OBJIaJICHHE
HaBBIKAMHU y4eOHO-UCCIICIOBATEIBCKOM,
MIPOEKTHOM u COLIMAJIbHOM
JIeITEeIbHOCTH, OBnajeHue
YHHUBEPCAJIHHBIMI KOMMYHHKATHBHBIMA
JEACTBASMHU: 0) COBMECTHAas
JIeITEeIILHOCTD: - IIOHUMATh u
HCII0JIH30BATh MIPEUMYIIECTBA
KOMAaHJIHOM u WHJIMBUYaJIbHOMN

paboThl; - IPUHUMATB LIEJIH COBMECTHOI
JIESITETIBHOCTH, ~ OPTaHM30BBIBATH U
KOOpPAWHHUPOBAaTh JEHCTBHA 1O €€
JIOCTIDKEHUIO: COCTaBIIATh TUIaH
JIEWCTBHH, pacTIpeesiTh POIIU C YIETOM
MHEHHH  y4YacTHHKOB  0OCYyXIaTb
pe3ysbTaThl COBMECTHOW paboThl; -
KOOPJMHUPOBATH M BBIIOJIHATH paboTy
B YCJIOBHSIX PEAbHOT0, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aNMOJEHCTBUS; -

OCYILECTBIIATh MTO3UTHBHOE
CTpaTEeTHYECcKoe MIOBEJICHHE B
pPa3IWYHBIX  CHUTyalHsAX, MPOSBIATH
TBOPYECTBO W BOOOpakeHWe, OBITh
MHHUIMATUBHBIM OsBnagenne
YHHUBEPCAIHHBIMH PETYNATUBHBIMU
JNEUCTBUAMH: T) TPUHATHE cebs WU

JPYTHX JIIOAEH: - IPUHIMATh MOTUBBI 1
apryMeHTHI JPYTHX JI0JIed IpH aHaIn3e
pe3yIbTaToOB JIeSITEIIEHOCTH; -
MPU3HABATh CBOE MPABO U MPABO APYTUX
mone  Ha  omMOKW;  pa3BHBAaThH
CHOCOOHOCTH MOHUMATh MHP C MO3HIINU
JPYTOro 4eaoBeKa

- OBJIQJICTh YMEHUSIMH PadOTaTh B IPyIIIE
C BBIINIOJIHCHHUEM Pa3/IMYHbIX COLMUAIbHBIX
pojel, IuaHupoBaTh pabOTy TpPYIIIHI,
PALOHAILHO pacmpenenarh
JACATCIBHOCTD B HECTAaHAAPTHBIX
CHTYyalUsIX, alcKBATHO OLICHUBATH BKJIAJ
KaXIO0r0 W3 YYaCTHHKOB TpYIIBl B
pelIeHre paccMaTpuBaeMoil IpoOIeMbl.




OK 05. B o0yacTu 3CTETUYECKOTO BOCIIUTAHUSA: | - YMETh pAaClO3HABATH XUMHYCCKHUE
OCYIECTBIATH - 3CTETHYCCKOE OTHOIICHHE K MHPY, | SBJICHUS (IIPOIECChI) U OOBSACHITH UX Ha
BKJTIOUAst 9CTETUKY HAy4YHOTO | OCHOBE M3yYEHHBIX 3aKOHOB.
YCTHYIO U N
TBOPYECTBA, MNPHUCYLIEro (U3NUECKOI
IMMCbMEHHYIO HayKe; - CHOCOOHOCTH BOCIIPUHMMATH
KOMMYHUKAIIUIO HA pa3M4yHbIe BUJbI UCKYCCTBA, TpaJauIliu
rocyJapCTBEHHOM U TBOPYECTBO CBOCro0 HW JOPYyrux
SI3BIKE C YIETOM HapooB, OMyIIaTh SMOLKOHATBHOE
o BO3JICHCTBUE HCKYCCTBA; -
0COOEHHOCTEH
yOeXIEeHHOCTh B 3HAUYUMOCTH  JUIS
COMAJIBHOTO U JIMIHOCTH M OOMIECTBA OTEUECTBEHHOTO
KYJIbTYpPHOTO U MHPOBOIO HCKYCCTBA, AITHHYECKUX
KOHTEKCTa KyJAbTYPHBIX TpPaaulUil U HAPOJHOTO
TBOPUYECTBA; TOTOBHOCTh K
CaMOBBIPQKEHHUI0O B pa3HbIX BHUJAAX
HCKYCCTBa, CTpEMJICHHE MPOSBIATH
KauecTBa  TBOPUECKOHM  JUYHOCTH;
OgnageHue YHHUBEPCAJIbHBIMH
KOMMYHHUKATHBHBIMA JCHCTBUSIMH: a)
oOrieHue: - OCYLIECTBJIATh
KOMMYHHKAIIHY BO BCeX chepax KU3HHY,
- pacno3HaBaTh HeBepOaTbHBIC
cpencraa oOuIeHws, [IOHUMATh
3HaYCHUE COIMATTBHBIX 3HAKOB,
pacno3HaBaTh MIPEANOCHIIKU
KOH(I)J'II/IKTHI)IX CI/ITyaLlI/Iﬁ n CcMiardyaTtb
KOH(IMKTBI; - Pa3BEPHYTO M JIOTUYHO
u3laratb CBOK TOYKY 3pEHHS C
HCIOJIb30BAHUCM A3BIKOBBIX CPEACTB.
OK 07. B obnactu JKOJIOTUYECKOTO | - chopMHpPOBATh MPEICTABICHUSI: O
ConeiicTBOBATh BOCIIMTAHHUSA: XUMHUYECKON COCTAaBIIAIOLIEH
- c(hOpMUPOBAHHOCTh JKOJOTHYECKOH | ECTECTBCHHOHAYYHOW KapTHHBI MHpa,
COXpaHeHHIOV KyJbTYpBI, MOHUMAaHHE BIMSHUS | POJIM XMUMHMM B TIO3HAHUM SIBJICHUI
OKpYyKarolen COLMATEHO-Y)KOHOMHYECKHX IPOIECCOB | MPUPOIBL, B HYOPMUPOBAHHN MBIIUICHUS U
CpCabl, Ha COCTOSTHHE MPUPOIHOM U | KYJIbTYPBI JIMYHOCTH, ee
PECYPCOCOCPEIKEHUTO | COLHMATBHOM cpenpl, oco3HaHHEe | (QYHKIIHOHATBFHON TPaMOTHOCTH,
, 53 (heKTHBHO I7100aIEHOTO XapakTepa | He0OXOAMMOM TSt pelieHus
M 9KOJIOTHYECKUX mpobiem; - | IpakTUYEeCKUX 3a/lad M IKOJIOTUYECKH
JEUCTBOBATH B
- IUIAHUPOBAaHWE M OCYIIECTBJIECHHE | OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
IpE3BbIYANHBIX NeiicTBUl B OKpyXalolleld cpele Ha | 3710pPOBBIO U HPUPOIHON CPEJIE;
CUTYyaLUAX. OCHOBE 3HAHMUS LEJNed YCTOMYUBOIO | - yMETb coOo1aTh IIpaBuiIa
pPa3BUTHSA  YEJOBEUYECTBA; AKTHBHOE | SKOJIOTHMYECKH eIeco00pa3zHoro
HETIpUSTHE JCWCTBUM, MPHHOCANINX | OBEACHUS B OBITY W  TPYAOBOU
Bpel OKPYXKAaIOLIEH cpele; - YMEHHUE | ACSITENbHOCTH B IENsAX COXPAaHEHUs
MIPOrHO3UPOBATh HEONarompusTHBIE | CBOETO  3JO0POBbI M OKpY)KaloLIeH
9KOJIOTHYECKHE MOCJIEACTBUS | IPUPOIHOM cpenpl, YUHUTBHIBATh
MpeanpUHUMAaeMbIX JIEUCTBUH, | OIACHOCTh  BO3JEHCTBUS HAa  JKHUBBIE
MMpeaoTBpaIIATh HUX; OpraHnu3Mbl OINPCACIICHHBIX BCHICCTB,
- pacmiMpC€HUC OIbITa ACATCIbHOCTH IIOHHUMas1 CMBICJI ITOKa3aTeiad Hpe}IeHBHOﬁ
9KOJIOTMYECKON HANpaBI€HHOCTM Ha | JOIYCTHUMOM KOHLIEHTpalUu
OCHOBE 3HaHHUH 110 (hU3HKe.
[TpodeccnonanpHbIC YMenus 3HaHuA
KOMIICTCHIIN N
[IK 24. |- HCITOJIB30BATH | - HCITOJIb30BATH CHCTEMHBIE
OCYH_ICCTBJBITL I/IH(I)OpMaI_[I/IOHHLIX CpCACTB B | XUMHUYCCKUC 3HAHUA [UJId TPUHATHUA

pa3pabOTKy TECTOBBIX
HAa0OpPOB M TECTOBBIX
CIICHapHEB TUTST
MIPOrPaMMHOTO
obecrieueHus

PEIICHUN OpraHU3aldOHHBIX

3a71a4 c COOII0IeHUEM
TpeOoBaHMI 3PrOHOMUKH,
TEXHUKH 0e30MacHOCTH,

TUTHEHBI, pecypcocOepekeH s

peHIeHI/Iﬁ B KOHKPCTHBIX JXW3HCHHBIX
CUTYyallUAX, CBA3AHHLIX C BCUICCTBAMU
" UX IPUMCHCHUEM
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- JIMYHOCTHBIC PC3YJIbTAThI

JInyHOCTHBIE PE3YJILTATHI
peanu3alnuy IporpaMMbl BOCIIUTaHUSA

Ko nuanocTHBIX
pe3yIbTaTOB
peanu3anuu
MIPOTPaMMBI
BOCITMTaHHUS

Oco3Haromuii ce0s TpakIaHMHOM H 3aITUTHIKOM BEJTMKOHW CTPAHBI.

JP 1

["'0TOBBII HCHIOTB30BATH CBOW JIMYHBIN U MPO(HECCHOHATBEHBINA OTSHIAAN IS
3aIUThl HAMOHAJIBHBIX MHTEpecoB Poccum.

JP 2

JIeMOHCTpUpPYIOIIHIT MPUBEP)KEHHOCTh K POJHON KYJIbTYpe, UCTOPUUECKON
nmaMsTH Ha OCHOBe J00BM K PojuHe, poaHOMYy Hapoqy, Majol pOIuHE,
MPUHATHIO TPAJUIMOHHBIX LEHHOCTEH MHOTOHAIIMOHAJIIBHOTO Hapoja
Poccun.

JIP 3

[IpyHuMaromuii cemMeiHble HEHHOCTU CBOETO HAPOJA, TOTOBBIM K CO3IaHHUIO
CEMbUM M BOCIUTAaHHIO AETEH; NEMOHCTPUPYIOLIUN HENPUITHE HACUIUS B
CEMbE, YXO0/a OT POJUTEIIBCKONH OTBETCTBEHHOCTH, OTKa3a OT OTHOILIEHUH CO
CBOWMH JIETHMH U MX (PMHAHCOBOTO COAEPIKAHUSI.

JIP 4

3aHUMAIOMKK aKTHBHYIO TPAXKJAHCKYIO TO3HMIWIO M30HpaTens, BOJIOHTEPA,
OOIIECTBEHHOTO JIeSATENs.

JIP 5

[TpuHUMaromMii NEeNy U 3a1a44 Hay4HO-TEXHOJIOTMYECKOr0, 3KOHOMUYECKOT0,
MH(GOPMAIIMOHHOTO pa3BuTHs Poccun, roTOBBIN paboOTaTh HA UX TOCTHKECHUE.

JP 6

['oTOBBIE  COOTBETCTBOBaTh  OXKHUAAHHMSAM  paboTomaTeNeil:  MPOEKTHO
MBICIISAIH, 3((EKTHBHO B3aUMOJICHCTBYIOIIMA C YWICHAMH KOMAaHIBI U
COTPYAHUYAIOIIMI € JOPYrUMHU JIOJIbMH, OCO3HAHHO  BBINOJHSIOIINAN
npodeccuoHanbHble  TpeOOBaHMsS,  OTBETCTBEHHbBIH,  MYHKTYaJbHBIMH,
JTUCLUUIUIMHUPOBAHHbIM,  TPYA0JIIOOUBBIH, KPUTUYECKH  MBICIIAIINM,
HAaLlEJICHHBI Ha JOCTHKCHHE IOCTABJICHHBIX LENEH; AEMOHCTPUPYIOLIUI
po¢eCCHOHATIBHYIO )KU3HECTOUKOCTD.

JP 7

[IpusHatommii IIEHHOCTh HEMPEPHIBHOIO 00pa30BaHUs, OPHCHTUPYIOIIMICS B
W3MEHSIOIEMCST  phIHKE TpyZa, u30eraromuil 0e3paboTuipl;  yNpaBisIOMINT
COOCTBEHHBIM IPOPECCHOHAIBHBIM Pa3BUTHEM; PE(ICKCHUBHO OLICHUBAIOIINIA
COOCTBEHHBIH KU3HEHHBIN OIIBIT, KPUTEPUH JINYHON YCIEIIHOCTH.

JIP 8

YBaKaOIWKUA ATHOKYJIBTYPHBIE, PEJIMTMO3HBIE IIpaBa YEJIOBEKAa, B TOM YHCIE C
OCOOCHHOCTSIMH Pa3BUTHS; LEHALINI COOCTBEHHYIO M YYXKYyI0 YHUKaJIbHOCTH B
Pa3NUYHBIX CUTYaIUsIX, BO BceX (hopMax M BUAAX AESTEIBHOCTH.

JP 9

HpI/IHI/IMaIOHII/Iﬁ AKTHUBHOC y‘IaCTI/Ie B COIIMAJIBHO 3HAYUMBIX MepOHpI/IHTI/IHX,
COOJTIOIAIONTNI  HOPMBI MTPABOTIOPSIKA, CIIEAYIONIMH WaealaM TPakJaHCKOTO
obmiecTBa, obecrieueHs: 0€30MaCHOCTH, TIPaB U CBOOOJ rpakaan Poccum; ToTOBBIN
0Ka3aTh MOAJEPKKY HYKTAIOIIAMCS.

JIP 10

JlosybHBIH K YCTaHOBKaM M TPOSBICHUSIM MpPEACTaBUTENEH CyOKyJIbTYp,
OTJIIMYAIOIIUI UX OT TPYII C AECTPYKTUBHBIM M JJICBUAHTHBIM MOBEJACHUEM.

JP 11

JeMOHCTpUpYIOIIMI HENPUSATHE M NPEAYNPEXKIAOIMNANA COLUAIBHO OIIACHOE
[IOBEJICHUE OKPYXKAIOLIUX.

JIP 12

OCO3HaIOH_II/If/’I 3HAYUMOCTb CUCTECMHOI'O ITO3HAHUA MUPA, KPUTHICCKOTO OCMBICIICHUA
HaKOIIJICHHOI'O OIIbITA.

JIP 18
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1.4. KonmuecTBO 4acOB Ha OCBOEHUE MPOrPaMMbl JUCILIUIUIMHBIL:

- MaKcHMaJsbHas ydeOHas Harpy3ka oOydaromierocsi /2 dyaca, B TOM YHUCJIe:

- 00s13aTeNIbHOM ayAUTOPHOM y4eOHOM Harpy3ku oOyuaromierocs 72 Jaca.

2. CTPYKTYPA Y COEP)KAHUE YYEBHOU JUCIUIIJINHBI

2.1. O6beM yueOHOM AUCITUIIIMHBI U BUIbI Y4eOHOH paboThI

Bun yue6HO# paboThI O06beM yacoB

MaxkcumanbHas yueOHas Harpyska (BCero) 72
OO0s3aTenbHast aynuTopHas yueOHasi Harpy3ka (Bcero) 72
B TOM YHCIIE:

TEOPETUYECKUE 3aHATUSA 30

1ab0paTOPHBIE 3aHITHUS 10
npodeccuoHaNTbHO-OPUEHTUPOBAHHOE COACPKAHKE 6
MPAKTUYECKHUE 3aHITUS 24
HroroBas arrecrarnus B popme: 1udGepeHIUPOBAHHOTO 3a4ETa 2
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2.2. TemaTuueckuil maaH u coaepkanue odieoOpazoBaTenbHoi qucumumael: XUMUA

HaumenoBanue Copepxanne yaeOHOT0 MaTepuana, 1abopaTopHble U MPAKTUYECKUE padoThI, caMocTosiTeNbHas padbota | OoweMm | Yposens | OK, IIK,
pa3zieJIoB U TEM 00yJaronmxcs, KypcoBasi padoT (IIpoeKT) (eciIu MPeayCMOTPEHBI) YacOB | OCBOCHHS JIP
1 2 3 4 5
Pazzen | OCHOBBI CTPOEHUS BEILIECTBA
Tema 1.1 . . 2 OK1, JIP1
CoBpemeHHast Mojeib CTpoeHus aToMa. CHUMBOIMYECKUH SI3BIK XUMHH. XUMHUYECKHI SJIEMEHT.
CrpoeHue aToMOB —JIP12,
DnexkTpoHHas KoHUrypaius atoma. Kimaccudukaruss XMMUYECKUX 3JIEMEHTOB (S-, p-, d-3JIeMEHTHI). P18
XUMHYECKHUX o
Banentnole  3nmekTpoHbl.  BaneHTHOCTb.  DNEKTpOHHas  MOpUpoJa  XUMHUYECKOM  CBS3W. 5
DJIEMEHTOB H .
DNEKTPOOTPUIIATEIIBHOCTh. BHIBI XHUMHUYECKON CBsS3U (KOBaJCHTHAs, WOHHAs, METaJUIMYecKas,
npupoja
PHpOAL . BOJIOPOJIHAS) U CITOCOOBI €€ 00pa30BaHuUs.
XUMHUYECKON
CBSI3H
. . 2
[TpakTaeckoe 3ansatue: Ne 1 «PemieHuwe 3amaHuii Ha WCIOJIB30BAaHUE XHMHYECKOW CHMBOJUKUA W
HA3BaHWUN COETUHEHHI MO0 HOMEHKJIAType MEXIYHApOJHOTO COK3a TEOPETUYECKOW U MPHUKIATHOMN
XUMHUH U TPUBHATLHBIX Ha3BaHUU I COCTABIICHUS XUMUYISCKUX (DOPMYIT TBYXaTOMHBIX COSTHMHCHUI)
[TpakTraeckoe 3ausTHE Ne 2 «Y CTaHOBIIEHUE CBSI3U MEKIY CTPOCHHEM aTOMOB XMMHUYECKUX YJIEMEHTOB
U MIePUOUICCKIM U3MEHEHUEM CBOMCTB XMMHYECKHUX JJIEMEHTOB W MX COCIMHECHUH B COOTBETCTBHUH C 2
nonokeHueM lleproanueckoil cucTeMbl U APYTUX HEOPTAaHUYECKUX COSTMHEHUI OTACNBHBIX KJIaCCOBY.
Tema 1.2 . OK1,
Ilepuonuueckass cucrema xumudeckux osnemMeHtoB J[[.M. MenneneeBa. ®DuU3NUECKUN CMBICHT OK?2. OK4
[Mepuomnyeckuii [Tepuoamnueckoro 3akona J[.1. MenneneeBa. 3akOHOMEPHOCTA U3MEHEHHS CBOMCTB XMMHYECKHIX 5 5 OI,<5
3aKOH ¥ Tabiauua | AJIEMEHTOB, 00pa3yeMbIX MMH IMPOCTBIX M CIIOKHBIX BEHICCTB B COOTBETCTBHH C ITOJIOKCHHEM OK7 H,Pl

XUMHUYECKOro 3emeHTa B [lepuonnueckoii cucreme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUYECHUE
[Tepuonnueckoro 3akona JI.M. Menneneesa. [Ipornossl .M. MenaeneeBa. OTKphITHE HOBBIX
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J.H1. Menneneena XUMUYECKHUX 3JIEMEHTOB. PerleHue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha —JIP12,
XapaKTepU3alni0 XUMHUYECKUX 3JIEMEHTOB «MeTamnueckue / HeMEeTalJIMYecKhe CBOICTBa, JIP18
ANEKTPOOTPHUIATEIIBHOCTh XUMHUYECKUX D3JIEMEHTOB B COOTBETCTBHM C UX JJICKTPOHHBIM
CTPOCHMEM M TIOJIOXKEHUEM B IEPUOAUYECKON CcHUCTEME XUMHUYeCKUx anemeHToB J[.U.

MenneneeBa»

Paznen 2 XUMUYECKUE peaKkLuu

Tema 2.1 Knaccudukanust 1 TUITBI XMMHUYECKUX PEAKIMi C y9acTHEM HeopraHu4YecKux BemiecTB. CocTaBiieHne OK1,

Tunsr YpaBHEHUU PEaKINi COSAMHEHUS, PA3JIOKCHHUS, 3aMEIICHHsI, 0OMEHa, B T.4. pEaKIUi TOPCHHSI, OK2,

XHUMHYSCKHX OKHCJICHHS- BOCCTAHOBJICHHUS. OK3,0K4,

peakiuit YpaBHeHUs OKUCIIEHHSI-BOCCTaHOBIICHUsI. CTeneHnb okucieHus. OKUCIUTENb U BOCCTAHOBUTEIb. OKS35, OK7
CocraBiieHUE U YpaBHUBAHUE OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOI0M 3JIEKTPOHHOIO JIP1 —
Oananca. OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B IPUPOJIE, MPON3BOICTBEHHBIX MPOLIECCaX 1 JIP12,
JKU3HEACITEIIbHOCTH OPraHU3MOB. JIP18
HpaKTI/IquKoe 3aHATHUC NQ 3: «KomnyecTBeHHBIE OTHOLIEHHS B XUMHN. OCHOBHBIE KOTUUECTBEHHBIE 3aKOHBI
B XMUMHUH U PACUYETHI 10 YPABHEHUAM XUMHYCCKUX pCaKHHﬁ. Moab Kak CANHNIAa KOJIMYCCTBA BCIICCTBA.

MossipHast Macca. 3aKOHBI COXpaHEHHUSI MAacChl M SHEPTUH. 3aKOH ABOraipo. MomsipHbIi 00bEM ra3os.
OTHOCHTENBHAS IIOTHOCTE Ta30B. PacdeTs! Mo YPaBHECHUAM XUMHUYCCKUX peaKHI/Iﬁ C UCITIOJIb30BAaHUEM MACCHI,
o0Bpema (HOpMaJbHBIE YCIIOBHS ) Ta30B, KOJMYECTBA BEIECTBAY
TeMa 22 TeOpI/Iﬂ BHeKTpOHHTquCKOﬁ Jucconuanuu. Hownrr. BJ'IGKTpOJ'H/ITLI, HEJJICKTPOJIHUTHL. PeaKI_II/IPI HOHHOTO OOMeEHa.
DIEKTPONUTHIECKAS] CocraBieHue peakluii HOHHOro oOMeHa IyTeM COCTaBJICHUS UX MOJHBIX M COKPAILIEHHBIX MOHHBIX YPaBHEHHH.

JIUCCOLINALIASL U
WOHHBIA 00MEH

KucmoTHO-0CHOBHEIE peaKkuuu. 3a,Z[aHPI$I Ha COCTAaBJICHHUEC MOHHBIX peaKHI/Iﬁ

[IpakTuueckoe 3anarue Ne 4: «CTpoeHHe BELIECTBA U XUMUYECKHE PEAKIIUN»

JlaGopatopHas pabota "Turbl XUMHYECKHX peakiuii".

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yIOIINXCs BEIIECTB) U MPU3HAKOB
XUMUYECKHUX peakiuid. [IpoBeeHne peakiuiit HOHHOTO0 0OMEHa, ONPECIICHHE CPEIbl BOTHBIX
pacTBOpOB. 3a/laHusl HA COCTABJICHNE HOHHBIX PEAKLIUN.
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Paznen 3

CTpoeHue U CBOMCTBA HEOPraHUYECKUX BELLIECTB

Tema 3.1 [Tpeamer Heopranuveckoit xumun. Kimaccudukammsi HEOpraHMIeCKuX BemecTB. [IpocThie U ClI0KHbBIS OKl,
Knaccudukanms, BelecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, TUAPOKCHUIbI, KUCIOTHI, COJIN). OK2,
HOMEHKJIaTypa 1 B3auMoCBsA3b HEOPraHMYECKUX BEIIECTB. ArperaTHble COCTOSIHUA BellecTBa. Kpucrainuyeckue u OK3,
CTpOECHUE amop(HbIe BemecTBa. THUITBI KPHCTAJUIMYECKUX PEIICTOK (aTOMHAs!, MOJICKYJIIpHAsl, NOHHAS, OK4,
HEOPraHUYECKHUX MeTaJlJIN4ecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIeTKH. OKS,
BCILICCTB 3aBUCUMOCTh XMMUYECKON aKTHUBHOCTHU BEILIECTB OT BUJa XMMUYECKOM CBSI3U U TUIA KPUCTAITUYECKOM OK7, JIP1

pemeTky. [TpuarHBI MHOrOOOpa3us BELIECTB. —JIP12,
Homenknarypa HeopraHMYeCKHUX BEIIECTB: Ha3BaHKUE BEIIECTBA HCXOIS U3 UX XUMUIECKOU (DOPMYITBI JIP18
WM COCTaBIIEHUE XUMUYECKOU (POPMYITbI UCXOMS U3 Ha3BAHUS BEIIECTBA MO MEXKYHAPOTHOM

(MIOITAK) miu TpuBHaIbHOM HOMEHKIIATYpE.

Pemenne mpakTHUeCKHX 3aJaHUN MO KIacCH(UKAIMU, HOMEHKJIATYpEe U XUMHUYECKHUM Qopmyiaam

HEOPTraHWYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB (YrapHbId Ta3, YIJIEKUCIBIA Ta3, aMMHAaK, ramieHas

U3BECTb, HETAIlICHAsl U3BECTh, MUTHEBAS COAA U JPYTHX): HA3bIBATh U COCTABIATH (POPMYIIbI XUMHUUECKUX

BEILIECTB, ONPEAEIIATH IPUHAICKHOCTD K KJIACCY.

HcTounuku xumMuueckoit uHpopmaruu (CpeacTB MaccoBoi nH(popMmaluu, cetb IHTepHeT u apyrue).

[Touck nHpOpMaLNK 110 HA3BAaHUAM, HIICHTU(DUKATOPAM, CTPYKTYPHBIM (hopMyIiaM.

[TpakTiueckoe 3anatue Ne 5: «Perenne npakTHYecKuX 3aaHUi MO KiaccuPHUKAIIN, HOMEHKIAType U

XUMUYECKUM (OpMyJaM HEOPTaHUYECKHX BEIIECTB PA3THYHBIX KJIACCOB (yrapHBIM ra3, YrJIEKUCIBIA

ra3, aMMHUaK, raiieHasi U3BeCcTh, HerauleHasi U3BeCTh, IMThEBAs CO/Ia U APYTUX): Ha3bIBaTh U COCTABIIATh

(bopMyJTbl XUMHUYECKHUX BEIECTB, OMPEIEISATh MPUHAIJICKHOCTh K KJIACCY»

Tema 3.2 Mertamsr. O0mue pu3nyecKkue U XUMUIecKre CBOoicTBa MeTaiioB. CriocoOb! morydeHus. 3HaueHUe METaJLIOB U OK1,
DusuKoXUMHUYECKHe | HEMETAIOB B MPUPOJE U KU3HEACITEIIbHOCTH YEIOBEeKa U opranu3MoB. Kopposusi MeTauioB: BUIbl KOPPO3UH, OK2,
CBOICTBA CIIOCOOBI 3aIUTHI METAIIOB OT KOPPO3UH OK3,
HEOPraHMYEeCKNX Hemeramnsl. O0mume ¢puzndeckue U XUMAIECKIE CBOﬁCT]Ea HeMeTauloB. TUNNYHbBIE CBOMCTBA HEMETAIIOB [V - OK4,
BEIECTB VII rpynn. Knaccudukarus 1 HOMEHKIIaTypa COSAMHEHNH HeMeTaioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B OKS3,

Lprpoae N y OK7, JIP1
XUMHYeCKe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUECKHUX BEIIECTB (OKCHIOB, TUIPOKCHIOB, KHCIIOT, COJICH U i
I[p) 3aKOHOM€pHOCTI/I B U3MEHEHHUH CBOMCTB IMPOCTHIX BEUICCTB, BOAOPOAHBIX COCI[I/IHCHI/Iffi, BBICIINX OKCHUAOB U __]J_[-Ilfllgz’

THUJIPOKCH/IOB.
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[IpakTuueckoe 3anarue Ne 6: «CocTaBiaeHre ypaBHEHUM XUMUUECKHUX PEAKIIUNA C y4aCTHEM IIPOCTBIX U
CJIOKHBIX HEOPraHUYECKHUX BEUIECTB: META/IOB M HEMETAJIOB; OKCUIOB METAJIJIOB, HEMETAIIIIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPTAHUYECKUX KHCIIOT, OCHOBAaHHUH U aM(OTEPHBIX THAPOKCUIIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIMUX UX CBOMCTBA. Pelenne NpakTuKo-OpueHTUPOBAaHHBIX
TEOPETHUYECKUX 3aJaHNi Ha CBOICTBA, COCTAB, MOJIy4YeHHE U OE€30I1aCHOE UCIIOIb30BaHUE BayKHEHIIINX
HEOPraHMUYECKUX BELIECTB B ObITY U NPAKTUYECKOH 1S TEIbHOCTH YEJIOBEKay

Tema 3.3 OK1,
Nnentuduxanus OK2,
HEOPraHUYECKUX T OK3,

abopatopHas pabora «/neHTuduKanus HeOPraHMYECKUX BEIIECTBY.
BEILECTB Pemenne skcnepruMEHTABHBIX 33/1a9 [0 XUMHYECKUM CBOWCTBAM METAJUIOB M HEMETAJIOB, 110 PacliO3HABAHUIO OK4,
¥ TTOJTYYCHHIO COCTMHEHUI METATIOB M HEMETAIIJIOB. OKS,
I/II[eHTI/I(l)I/IKaHI/Iﬂ HCEOPraHn4CCKUX BCUIECCTB C MCIIOJIL30BAHUCM UX (I)I/I?)I/IKO'XI/IMI/I‘ICCKI/IX CBOI‘/'ICTB, XapaKTCPHbIX OK7’ 'HPI
KA4eCTBEHHBIX peakiuii. KauecTBeHHBbIE peaknuu Ha cyiabdar-, KapOOHAT- W XJIOPUI-aHHOHBI, Ha KATHOH —JIP12,
aMMOHHUS JIP 18
Paznen 4 CrpoeHue u CBOICTBAa OPraHUYECKUX BEILECTB
Tema 4.1 IlosiBneHue U pa3BUTHE OPraHUUECKON XUMHUU Kak Hayku. [Ipenmer opranndeckoi xumuu. MecTo 1 3HaueHue OK 1,
K.]'IaCCI/I(bI/IKaHI/IH, opraHqucxoﬁ XUMHHU B CUCTEME €CTCCTBECHHBIX HaYK. 8§42’
CTpOCHI/Ie u XHUMHUYECKOe CTPOCHUEC KaK IMOPAAOK COCAMHCHHA aTOMOB B MOHCKy‘He\' COIJIaCHO HMX BaJICHTHOCTH. OSHOBHIJIG OKS, éK
HOMEHKIIATYpa MIOIOXKEHHUS TCOPHH XMMHUHUECKOTO CTPOCHHS OPraHMECKUX COSAMHEHHIE A.M. BytnepoBa. YriaepoaHslii ckeler 7,JIP1 —
OPraHYECKHX OPraHWYeCKON MOJIEKYJIbl. 3aBUCHMOCTh CBOMCTB BEUIECTB OT XUMHYECKOTO CTPOCHHUS MOJeKyl. M3omepus u JJIIII’)II%,
U30MEpBHI.

BEIIECTB o .
[Monsite o ¢QynkumonanpHOM Tpynme. Pagukan. [NpuHmmnel kiaccu@ukanuu OpPraHUMYECKUX COEAUHEHHH.
MexnyHapoHass HOMEHKJIATypa W MpPUHIUIBI HOMEHKJIATYphl OpraHudeckux coeauHeHuil. [lonstne 00
A30TCO/ICPXKAIINX COEAWHEHUSX, OMOJIOTMYECKM AaKTHUBHBIX BellecTBax (yrieBojax, jKUpax, Oelkax | 1p.),
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUSIX (MOHOMED, TIOJTUMED, CTPYKTYPHOE 3BEHO).
[paxTryeckoe 3ansaTHe Ne 7 «HomeHKIaTypa OpraHUueCKHX COEAMHEHUH OTAENBHBIX KIIacCOB (HACHIIICHHEIE,
HEHACHIICHHBIE M apOMATUYECKHE YIIIEBOJOPOIbI, CIIUPTHI, (PEHOIIBI, AJTbICTU/IbI, KETOHBI, KAPOOHOBBIE KHUCIOTHI
u jp.) CocraBiieHHE TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POpPMyN OpPraHMYECKHX BEIIECTB OTAEIBHBIX
KJIaCCOB, HUCIIOJIB3YyA HUX Ha3BaHUA I10 CUCTEMaTHYECKON U TpPIBI/IaJTbHOP'I HOMCHKJIATyp€C (BTI/IJ'IGH, allCTHJICH,
TIHLepHH, GpeHon, GopManbIeri, yKCyCHast KUCI0Ta, IIHIKH). PacueTs! npocteiimeli GpopMyibl opraHnuecKoi
MOJICKYJIBI, UCXOJISl U3 SJIEMEHTHOTO cocTaBa (B %)»

Tema 4. 2 PU3MKO-XUMHUYECKHUE CBOWCTBA OPraHUYECKUX COENMHEHUN OTAENbHBIX KJaccoB (0COOEHHOCTH OK1,
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CaoiicTBa
OPraHUYECKHUX
COEIMHEHUN

KJIaccu(UKaMU 1 HOMEHKIIATYPhI BHYTPH KJIacca; TOMOJIOTHUYECKUH psit ¥ o01ast popmyIia; H30MEpHUs;
(bu3nyeckre CBOMCTBA; XMMUUYECKHE CBOMCTBA; CIIOCOOBI IIOITY4EHU):

- TpeneNbHbIe YIIEBOJOPOb! (aJKaHBl M IMKJIOATKaHbl). ['OpeHne MeraHa Kak OJUH U3 OCHOBHBIX
UCTOYHUKOB TEIUIA B IPOMBILIUIEHHOCTH U ObITy. CBOMCTBA IPUPOIHBIX YIIEBOAOPOAOB, HAX0XK/ICHHE B
IpUPOJIC U IPUMEHEHHUE AJIKAHOB;

- HempezaenbHblE (AJKEHbl, AJKUHBl M alKaJUEeHbl) M apoMaTH4ecKue yrieBoJgopoisl. ['opeHue
alleTWICHa KaK HCTOYHHMK BBICOKOTEMIEpPATYPHOTO IUTAMEHHM MJIi CBapKM W PE3KH METAJJIOB -
KHCJIOPOCOIeprKalllie COeAMHEHHs (CIUPTHI U (PEeHOIIbI, KApOOHOBBIE KUCIOTHI U A(QUPHI, alIbIACTUIbI U
KETOHBI, JKUpPBI, YriaeBojisl). llpakTudyeckoe NpUMEHEHHE STHJICHIJIMKOI, TJIHMLIEpHUHa, (eHoa.
[Tpumenenue ¢dopmanpaeruaa, aneTagbAeruja, YKCYCHOM KHCIOThl. Mblla Kak COJM BBICIIMX
KapOOHOBBIX KHCJIOT. MOIOMKME CBOWCTBA MbUIA - a30TCOJACPIKANIUNE COCAMHCHHS (aMUHBI |
AMHHOKUCIOTBI, Oesiku). BBICOKOMOJEKYIspHbIE COEAMHEHUS (CHHTETHYECKHEe M OHOJOrMYEeCcKH-
aKTUBHBIC). MoOHOMEp, MOJMMEp, CTPYKTYpHOE 3BeHO. [lomumepusammst 3THJICHAa Kak OCHOBHOE
HalpaBJIeHUE €ro UCIOIb30BaHUS.

["'eHeTHuecKas CBS3b MEX/Y KJIACCAMH OPTaHUYECKHUX COSTMHEHHN

[Tpaktuyeckoe 3ansaTre Ne 8: «CBONCTBAa OpraHMYECKUX COETMHEHUN OT/IEJIbHBIX KIacCOB (TpUBHAIbHAS
Y MEXIyHapoHasi HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOJTYyUYEHUSs): IIpeiebHbIE (aIKaHBbI
U IUKJIOAJIKAaHBbl), HETIpeAe/IbHbIE (AJIKEHBI, aIKHHbI M aJKaJAUEHbl) U apOMaTHYECKUE YIIIEBOIOPOJIbI,
CHHPTH U (HEHOJIBI, KAPOOHOBBIE KUCIOTHI M A(PHPHI, aJbACTHIBI U KETOHBI, aMHHBI 1 aMUHOKHCIIOTBI,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS. 3aJlaHds Ha COCTaBJICHUE YPAaBHEHUH XUMUYECKUX DPEaKLMH C
Y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHUS»

[Tpaktuyeckoe 3ansaTue Ne 9 «CocraBieHue cxeM peakuuii (B TOM YHUCie M0 NMpeiokKEeHHbIM
LENOYKaM ITPEBPALCHHI ), XapaKTePU3YIOIINX XUMUYECKHE CBOWCTBA OPraHUUECKUX COCIMHEHUM
OTJENIBHBIX KJIACCOB, CIIOCOOBI X MOIYYEHHUS U Ha3BaHUE OPraHMYECKHX COEAMHEHUH 10 TPUBHAIBHOM
WM MEXKITYHApPOIHOM CUCTEMATHYECKOM HOMEHKIIAType. PenieHne npakTuKko-opueHTUPOBAHHBIX
TEOPETUUECKUX 3aJaHUI HA CBOWCTBA OPraHUYECKUX COCIMHEHHUN OTACIIBHBIX KIACCOBY

JlaboparopHas padota «[IpeBparieHust opraHn4eckux BELUIECTB PU HarpeBaHUM'".
[Tony4yeHue 3TuIEHA M U3yUEHHUE €ro CBOMCTB. MoJieInpoBaHUe MOJIEKYS M XUMUYECKHX
HpeBpalleHni Ha IpUMepe TaHa, STUIICHA, alleTHIICHA U JP»

OK2,
OK4,
OKS, OK
7, JIP1 —
JIP12,
JIP18
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Tema 4.3 Bbuoopranmueckue coenuHenus. IlpumeHenune u Ouosnoruyeckas pojib yriaeBofoB. OxucieHue OK1,
VnenTaduKxamus VIJIEBOJOB - HWCTOYHMK OHEPTUM JKUBBIX oOpraHu3MoB. OOiacTd TpUMEHEHHUS aMHUHOKHCIIOT. OK2,0K4,
[TpeBpamenust 6enkoB numm B opranusme. buonornyeckue Gpynkiun 6enxos. buonornyeckue pyHKuu OK35
OpraHMYECKUX 9 % )
BEIIECTE, HX JKUPOB. PoJib OpraHnyeckoii XMMUHU B PEIICHUH MPOOJIEM MUIIEBOH OE30ITaCHOCTH OK7, JIP1
3HaquH:3 " Posnbp opranuueckold XUMHHM B pEIICHHH NPOOJIEM SHEPreTHYecKod Oe30MacHOCTH, B Pa3BUTHH —JIP12,
IpHMEHEHHE B MEJMIIMHBI, CO3JAHUM HOBBIX MaTepHaJIOB, HOBBIX HCTOYHUKOB SHEPTUH (aIbTepHATUBHBIC HCTOYHUKH JIP18
GLITOBOI 1 sHepruu). OnacHOCTh BO3AECHCTBUSI HA )KMBBIE OPIaHU3Mbl OPIraHUYECKUX BELLECTB OTAEJIbHBIX KJIACCOB
. JIEBOJOPOABI, CHUPTHI, (EHONBI, XJIOPOPIAHMYECKHE MPOU3BOJHBIC, ANBJIETUABI U Ap.), CMBICI
T — (yrieBonopozpl, CHupTe, ¢ L, XJ0pop p JIHBIE, AllbJICTH]L ap.),
[IOKa3aTelsl IPEeAEIbHO JOIMYCTUMON KOHIEHTPALIUH.
JESTEIbHOCTH
YyeJloBeKa _
JlaboparopHas pabora: "HaeHTudukamus OpraHUYECKUX COCIWHEHUN OTIENbHBIX KIaccoB"
W nenTudukamms OpraHudecKuX COSIMHEHUH OTIENbHBIX KJIACCOB (HA MPUMEpPE alIbJETHI0B, KpaxMaia,
YKCYCHOM KHCIIOTBI, OEITKOB U T.I1.) C UCMIOJIb30BaHUEM UX (PU3UKO-XUMUYECKHX CBOMCTB U XapaKTEPHBIX
Ka4eCTBEHHBIX peakuuii. Jlenatypauusi Oenka mnpu HarpeBanud. L[BeTHble peakmuu OeNKOB.
BO3HUKHOBEHHME aHATUTHUYECKOTO CHUTHAla CTOYKHU 3PEHHS] XMMUYECKUX IMPOILECCOB MPU MPOTEKAHUU
Ka4eCTBEHHOW peaKIiy, MO3BOJISIONICH HISHTH(PUIMPOBATH MPEITI0KECHHBIC OPTaHUIECKHE BEIIECCTBAY
Paznen 5 B
CKopocTh XMMMUYECKUX peakuuil. XMMHUUECKOe paBHOBECHE.
Tema 5.1 CKOpOCTb peakiyu, e 3aBUCUMOCTh OT PAa3IMYHBIX (PAKTOPOB: MPUPO/IBI pEarupyrOIUX BEUIECTB, KOHIIEHTPALUN
CKOpocTh pearupyronmx BelIecTB, TEMIEPaTypbl H IUIOM@AAA PEAKIMOHHOW ITOBEPXHOCTH. TersoBble 3QeKTs OK1
XUMHUUYECKUX XUMHNYCCKHUX peaKuI/Iﬁ. DK30- 1 OHAOTCPMUUYCCKUEC, PCAKIIUN. OKZ:
peakiuii. . . OK4, OK
XuMmnueckoe O6paTI/IMOCTL peaKknuu. Xumudgeckoe paBHOBECHUEC MU €ro CMCHICHUC IOA ACHUCTBUCM PA3JINYHBIX (I)aKTOpOB 5 OK7
1
paBHOBECHE. (KOHIIEHTpalysl peareHTOB WM TPOAYKTOB PEaKIMH, MAaBIICHWE, TeMIeparypa) AN CO3JaHHsS ONTHMAIbHBIX ﬁPl —
YCJIIOBHMM ITPOTEKaHUsI XMMUUYECKUX npoueccoB. ITpunmun Jle [latense. JJ-[]II)’II%,

[TpakTueckoe 3ansatue Ne 10 «Pemnienne npakTHKO-OpUEHTUPOBAHHBIX 3a/laHUi Ha aHalu3 (aKToOpOB,
BIUAIOIIMX Ha HM3MEHEHUE CKOPOCTHM XHMMHMYECKOW peakiuuu, B T.4. C IO3ULUN DHKOJIOTUYECKU
1eJ1eCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM AEATEIBHOCTHU B LIEISAX COXPAHEHHS CBOETO 3J0POBbs
U OKPYKaIOLLEH PUPOJTHOMN CPEIbI».

IIpaktnueckoe 3ansaTe Ne 11 «PemieHne NpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUIl HA IMPUMEHEHUE
npuHiuna Jle-Illarense nis HaXO0XIACHUSA HAIPABICHUS CMELICHUS PAaBHOBECUS XUMUYECKOU PEaKLUU
U aHanu3 (paKToOpoB, BIUSIONINX HA CMEIEHUE XUMUYECKOTO PAaBHOBECHSI»
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Paznen 6

PactBopsl

Tema 6.1 PactBopenne kak (Qusuko-xuMmmudeckuii mporecc. PactBopel. CrocoObI MPUTOTOBJICHUS PacTBOPOB.
Ilougrue o PactBopuMocTh. MaccoBast 10751 pacTBOpeHHOro BemiecTBa. CMBICT TMOKaszaTens MpeaelbHO AOMYyCTUMON OK1
pacTBopax KOHIIGHTPALMK U €r0 MCIOJIb30BaHUE B OLIEHKE SKOJIOTHUECKOH Oe30MacHOCTH. OKzf’(
[IpaBmita 3KOIOTHYECKH 1EIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYIOBOH NEATENIFHOCTH B IENISX COXPAHEHUS 8%2:%15‘7’
CBOETO 37I0pPOBbSl U OKPYXKAIOMEH TPUPOMHOW CpENbl, OMACHOCTh BO3JCHUCTBHS Ha KHUBBIC OPTaHU3MBI
OTpe/IeIeHHBIX BEIIECTB.
IIpaktudeckoe 3amsitne No 12 «PemieHme mpaKkTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3aJaHUH Ha PAaCTBOPHI,
UCIIOJIb3YeMbIe B OBITOBOW M MTPOU3BOJICTBEHHOMN JIEATCIHHOCTH YEIOBEKAY.
Tema 6.2 JlaGopaTopHas padora «I[IpuroroBiaeHue pacTBOPOB».
UccnenoBanue [Ipurorosnenue pacTBOpOB 3aaHHOM (MaccoBOM, %) KOHLIEHTpaMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
pacTBOpPOB BOIIPOCAMH ) U OTIIPEIeTICHUE CPEIbl BOAHBIX PACTBOPOB.
Pemenue 3aga4 Ha IPUTOTOBIIEHUE PACTBOPOB.
Paznen 7 ®dusnyeckue cpeacrtBa obecrieueHUss HHPOPMAIIMOHHONW 0€30MacCHOCTH: OXPaHHBIE CHUCTEMBI, 3aMKH, 85%
podeccnonanphas | CCHMDI, Kamepbl HAOIIOACHHS (XapaKTEPUCTUKA CBOHCTB MATEPHAIIOB, 3 KOTOPBIX OHH H3TOTOBIICHBI; OK3.
HAIPABJICHHOCTb B | yCJIOBHS MX SKCIUTyaTAllMH ¥ XPaHEHHs). OK4,
XUMHHU OK35,
OK7,
[1K2.4

T (pPEepEeHINPOBAHHBIN 3a4ET
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3. YCJIOBUA PEAJIU3ALIAHN PABOYEM IMPOT'PAMMBI
YYEBHOU JUCIIUIIJIMHBbI

3.1. TpeboBaHusi K MUHUMAJIBHOMY MaTEpPHUAIbHO-TEXHUYECKOMY 00€CTIeUEeHHUIO

Jlnst  peanmzaniid  TIPOTPAMMBI  TUCIUTUIMHBI  JOJDKHBI  OBITH TIPEAYCMOTPECHBI
CIICAYIONINE CTCIMaIbHbIe IIOMEIICHUS: YUeOHbI KaOMHET XUMUM WU/UIIU yueOHOM
XUMHYECKOM JTabopaTOpUH.

OO0opynoBanue y4eOHOro kaduHeTa (HArJIsiAHbIE IOCOOUs):

- Ha0OPBI MIAPOCTEPKHEBBIX MOJIENEH MOJIEKYT;

- MOJIENIY KPUCTAJUIMYECKUX PEIIETOK;

- KOJUIEKLIMU MTPOCTHIX U CJIOKHBIX BEUIECTB U/WIIM KOJJIEKIUU OJTUMEDPOB;
- KOJUIEKLIMSI TOPHBIX MOPOJ U MUHEPAJIOB, Tabnuua Menzaeneesa;
- y4deOHbIe GuIbMBI, IU(PPOBBIE 0Opa30BaTEIBLHBIE PECYPCHI.
TexHnueckue cpeactBa  OOydYeHUS:

- KOMIIBIOTEP C YCTPOKWCTBAMH BOCIIPOU3BEICHHUS 3BYKA,

- IIPUHTED,

- MyJIbTUMEANA-TIPOEKTOP C SKPAHOM,

- MyJIbTUMEAUMHAS JOCKA.

OoOopyaoBanue J1a0OpPATOPUM U PA0OUYMX MECT JIA00PATOPUU:
- MEH3YPKH,

- MUTETKU-KaIeJIbHUILIBI,

- TEPMOMETPHI,

- MUKPOCKOTII,

- JyTIBI,

- IPEAMETHBIE U TOKPOBHBIE CTEKIIA,

- IJTAHTIETHI [T KaNleIbHBIX PEaKIUH,
- punbTpoBanbHAs Oymara,

- IPOMBIBAJIKH,

- CTEKJISIHHbIE TTPOOUPKH,

- PE€3UHOBBIE TPOOKH,

- (ponapuku,

- Ha0Op PEaKTHUBOB,

- CTEKJISTHHBIE MaJIOYKH,

- IITATUBBI 1JIs1 IPOOUPOK;

- MEpHBIE [WIAHIIPHI,

- BOPOHKH CTEKJISTHHBIE,

- BOPOHKH JienuTelbHble mrHaprudeckue (50-100 mi),
- CTYIIKH C ITIECTUKOM,

- (hapdopoBsie yarmikwy,

- IAHIIETHI,

- punbTpBEI OyMaKHBIE,
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- BaTa,

- Maps,

- YaCOBBIE CTEKIJIA,

- BJIEKTPOIUIUTKH,

- 1a0OpaTOPHBIEC IITATUBHI,

- CIIUPTOBBIE TOPETIKH,

- CHHMYKH, TPUOOp IS TOTydeHHUsl ra3oB (WM MpoOHpKa ¢ ra300TBOAHOMN
TpyOKOi1),

- Iep>KaTenu it IpoOUpoOK,

- CKJISTHKHY JUTsl XpaHEHUS! PEaKTUBOB, Pa3aTOYHbIC JIOTKU;

- xumu4deckue crakansl (50, 100 u 200 mn);

- IITIATEINH;

- MUHIIETHI;

- TUTEJIHHBIC TITUTIITBL;

- CEKyHJOMEpHI (TaliMephl),

-MepHble npooupku (Ha 10-20 M) u mepHbie Ko10bI (25, 50, 100 1 200 M),
BOJIsiHAs OaHs (WJIM TEPMOCTAT),

- CTEKJISIHHBIE TTAJIOYKH;

- KOHUYecKHe Koaobl it TuTpoBanus (50 u 100 mu);

- UHAMKATOpHBIE TMOJOCKM s omnpenenenus pH wu  cranmaprtHas
WHMKATOPHAs IIKAJIa;

- YHUBEPCAIbHBIA HHAUKATOpP; TumnieTku Ha 1, 10, 50 M (um no3aTopsl Ha 1,
5u 10 mn);

- OIOpETKH JIJIsl TATPOBAHUS,

- MmeauuuHckue mmpuilbl Ha 100-150 mo;

- n1abopaTopHBIC W/WIA aHATTUTUIECKUE BECHI;

- pH-meTpsr;

- CymIWIbHBIN mIKad, u 1ap. 1abopaTopHOE 000pYI0BAHUE.
3.2. UndopmanmonHoe obecriedeHne peain3aiuy TporpaMMel

1. Jlna peanuzanuu nporpamMmbl OuOmuoTedyHsld (oHA 00pazoBaTEeNbHON
OpraHu3alliy J0HKEH UMETh MEeYaTHbIE W/WUIU 3JIEKTPOHHbIE 00pa3oBaTEIbHbIE U
WH(OPMAIMOHHBIE  PECYpChl, PEKOMEHJIOBAHHbIE IS  MCIOJB30BAHHUS B
o0pa3oBaTeabHOM MpOLECCe, HE cTapuie 5 JeT C MOMEHTA U3/IaHuUs.

2. Tabpuensu O. C., Octpoymos U. I'. Xumus. 10 kmacc. 2019 r.

3. Tlabpuensu O. C., Octpoymos U. I'. Xumus. 11 kmace. 2019 r.
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4, KOHTPOJIb " OLEHKA PE3VJIbTATOB OCBOEHUA
OBIIIEOBPA30BATEJILHOM JUCIUIIJIVHBI

KoHTposlb H  OLEHKa  pe3yslbTaToB  OOy4YEHHS  OCYIIECTBIISIETCS
IPEnoAaBaTesieM B IMPOLIECCE MPOBEICHNUS MPAKTUYECKUX 3aHATUN 1 1a00paTOPHBIX
paboT, TECTUPOBAHUS, & TAKXKE BBIMTOJHCHHUSI OOYJArONTUMUCS WHIWBHUIYaTbHBIX
3aJlaHdl, TMPOEKTOB, HccleAoBaHU. Pe3ynpTaThl 0Oy4eHHsS ONpPENEISIOT, YTO
oOydJaroluecs: OJDKHBI 3HATh, MOHUMAaTh U JEMOHCTPUPOBATH MO 3aBEPIICHUH
U3YYEHUS UCIUTUTUHBI.
s popmupoBaHusi, KOHTPOJIE U OLEHKH pPE3yJbTaTOB OCBOCHHUS Y4YEOHOMU
JTUCHUTUIMHBI UCTIONB3YETCS] CUCTEMA OILICHOYHBIX MEPONPUITHM, TPEACTABIISIONIASN
co00Ol KOMIUJIEKC YYEOHBIX MEpPOIMPUSATUH, COTJaCOBaHHBIX C pPeE3yJIbTaTaMH
oOyuenus u chopmynupoBanHbix ¢ yuetoM GI'OC COO (npeameTHbIE Pe3yIbTaThl
no guciuiuae) u @I'oC CIIO.
4. KoHTpOJIb 1 OLIEHKA PE3YIbTATOB OCBOCHUS AUCUUILIINHBI

Ob6mas/mpodeccronanbHas Pasnen/Tema Tun OLICHOYHBIX
KOMITCTEHITHS MEPOTPHSITHIA
OK 01. Bsibuparp cnocoOwl | Pazgen 1. Temsr 1.1., 1.2. | - ycTHBIH ompoc;
peleHus 3amaq | Pazmen 2. Temsr 2.1., 2.2. | - ppoHTANBHBINA OIIPOC;
npodeccuoHanbHOM Pazmen 3. Temsr 3.1., 3.2., | - oueHka KOHTPOJIbHBIX
JeSTEeTbHOCTH 3.3. pabor;
MPUMEHHUTEIBHO K pa3auuHbiM | Pazmen 4. Temwr 4.1., 4.2., | - HaOmoeHHe 3a  XOJOM
KOHTEKCTaM 4.3. BBITIOJIHEHHST  JTAOOPATOPHBIX
Paszgen 5. Temnr 5.1. pabor;
Pazgen 6. Temnr 6.1., 6.2. - OILICHKa BBIITOJIHEHUS
Paznen 7. n1abopaTOpHBIX padoT;
- OLICHKA MPAKTHYICCKHX
pabor (pemeHus
KaueCTBEHHBIX, PACYCTHBIX,
npogeccuoHaIbHO

OpPUEHTUPOBAHHBIX 3a7a4);

- OLIEHKA TECTOBBIX 3a/laHUM;
- OLIEHKa BBITIOJTHEHU S
JIOMALTHUX
CaMOCTOSITENIbHBIX PaloT;

- HaOJIIOJIeHEe U  OIIeHKa
pelIeHus Keic-3a1ay4;

- HaOMIo/leHue M OIIeHKa
JIEJIOBOW HUTPBI;

- 3a4€T

OK 02. OcymectBisaTs iouck, | Paznen 1. Temwsr 1.1., 1.2. | - ycTHBIN ompoc;
aHanmu3 u uHTepnperauuto | Pazgen 2. Temwer 2.1., 2.2. | - dbpoHTaIBHBIN OMPOC;
napopmanuu, ©HeoOxoaumoit | Pasmen 3. Temwr 3.1., 3.2., | - oneHka KOHTPOJIBHBIX
TS BBITIOJTHEHUS 3amay | 3.3. pabor;
npodecCuoHATBHON Pasgen 4. Temsr 4.1., 4.2., | - nabmrogenne 3a  XOHOM
JeSITeIbHOCTU 4.3. BBITIONTHEHUST 1a00paTOPHBIX
Paznen 5. Temsr 5.1. pabor;
Pasgen 6. Temsl 6.1., 6.2. - OIICHKa BBIIIOJTHECHHS
Paznen 7. nabopaTopHBIX padorT;
- OIICHKa MPAKTHYECKHUX
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pabot (pemeHust
KaueCTBEHHBIX, PACUCTHBIX,
npoeCCHOHATBEHO

OPUEHTUPOBAHHBIX 3a7a4);

- OLICHKA TECTOBBIX 3aJaHMUI;
- OILICHKA BBITIOJIHEHHS
JIOMAIITHUX
CaMOCTOSITEIILHBIX PaldoT;

- HaOJaroleHHe U OLIEHKa
pelIeHUs Keic-3a/1a4;

- HaOJIOJCHUE U OILIEHKa
JIETIOBOM UTPBI;

- 3a4€T
OK 03. [IlnanupoBats wu | Pazmen 2. Tembr 2.1., 2.2. | - yCTHBINA OIIPOC;
peanu3oBbiBaTh cobctBeHHOE | Pasmen 3. Temsbr 3.1., 3.2., | - dppoHTanbHBIHA OmpoC;
npodeccnoHabHOE u | 3.3. - OIleHKA KOHTPOJIBHBIX
JTUYHOCTHOE Pa3BUTHUE Paznen 7. paboT;
- HaOJIoJIeHHe 3a  XO0J0M
BBITMIOJTHEHHSI  JIAOOPATOPHBIX
pabor;
- OILICHKA BBITIOJTHEHUS
nabopaTopHBIX padorT;
- OIIEHKa MPAKTHYECKHUX
pabor (pemieHus
KaYeCTBEHHBIX, PACUETHBIX,
npodeccCuoHaIbHO
OpUEHTUPOBAHHBIX 3a7a4);
- OIICHKA TECTOBEIX 3aIaHMIA;
- OLIEHKa BBITIOJTHEHHU S
JIOMAITHUX
CaMOCTOSITENILHBIX PadoT;
- HaOJIOJleHNe M OLIEHKa
peleHus Kerc-3aaay;
- HaOMIOJIeHUe U  OIIeHKa
JIETIOBOM UTPBI;
- 3a4€r
OK 04. PaGotath B | Pazmen 1. Temsr 1.1., 1.2.| - ycTHBIN OmIpOC;
KOJJIeKTMBE M Komauze, | Pazmen 2. Temsr 2.1., 2.2. | - ¢dpoHTaIBHBIN ONpOC;
3¢ pexTUBHO Pazmen 3. Temsr 3.1., 3.2., | - omeHka KOHTPOJIBHBIX
B3aMMO/IEICTBOBATH c|3.3. pabor;
KoJuleraMu,  pykoBoncTBoM, | Pazmen 4. Temwr 4.1., 4.2., | - HaOmoeHne 3a  XOJOM
KJIMEHTaMH. 4.3. BBITIONTHEHUST 1a00paTOPHBIX

Pazgen 5. Temnr 5.1.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7.

pabor;

- OLIEHKA BBITIOJTHEHUS
nabopaTopHBIX padorT;

- OllEHKa MPAKTHYECKHUX
pabor (pemieHus
KAueCTBEHHBIX, PACUYETHBIX,
po¢eCCHOHAIBHO

OpUEHTUPOBAHHBIX 3a7a4);
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- OIICHKA TECTOBBIX 3aJaHUM;
- OLIEHKa BBITIOJTHEHHUS
OMAIIHUX
CaMOCTOSTEIIbHBIX PaloT;

- HaOJaroleHHe U OLIEHKa
pelieHus Keic-3aaay;

- HaOJIIOJCHUE U OIICHKA
JIETIOBOM UTPHI;

- 3a4éT

OK 05. Ocy1ecTBIsITh
YCTHYIO U TIHCHMEHHYIO
KOMMYHUKAIHIO Ha
TOCY/IapCTBEHHOM  SI3BIKE C
y4eTOM ocoOeHHOCTeH
COIIMAJBHOTO U KYJIBTYPHOTO

KOHTCKCTa

Paspen 1. Temmr 1.1., 1.2.
Pazgen 2. Temmr 2.1., 2.2.
Paszmen 3. Temmr 3.1., 3.2,
3.3.
Pasnen 4. Temnr 4.1., 4.2,
4.3.

Pasnen 5. Temsr 5.1.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7.

- YCTHBIH OIIPOC;

- (ppoHTANBHBII OMPOC;

- OIlEHKa KOHTPOJIbHBIX
pabor;

- HaOJNIOJICHHE 32  XOJIOM
BBITTOJIHEHHS  JTAOOPATOPHBIX

pabor;

- OlICHKA BBITTOJTHEHHS
nabopaTopHBIX padorT;

- OIICHKA MPAKTUICCKUX
pabor (pemienus
Ka4eCTBEHHBIX, PAaCUCTHBIX,
npodecCuoHaIbHO

OPHUECHTHPOBAHHBIX 3a/1a4);

- OIICHKA TECTOBEIX 3aIaHMUIA;
- OIICHKAa BBITTOJTHCHHS
JOMAaIIITHUX
CaMOCTOSTEIIbHBIX paloT;

- HAOJNIOJICHUE H  OICHKa
pelIeHus Kelc-3a/1ay;

- HAOMIOIEHWE H  OIEHKa
JI€JI0OBOU UTPBI;

- 3a4€T

OK 07. CopeiicTBOBaThH
COXPaHCHHIO  OKpYXKarolen
Cpelbl, PeCypcoCOepeKeHHIO,
3¢ (}eKTUBHO eWCTBOBaThH B
YpEe3BBIUANHBIX CUTYAIHSIX

Paspmen 1. Temmr 1.1., 1.2.
Pazpgen 2. Temmr 2.1., 2.2.
Paszmen 3. Temwmr 3.1., 3.2,
3.3.
Pasgen 4. Temsor 4.1., 4.2,
4.3.

Pazgen 5. Temnr 5.1.
Pazgen 6. Temsl 6.1., 6.2.
Pazgen 7.

- YCTHBIH OIIPOC;

- (ppoHTaANBHBIH OMpoC;

- OIICHKA KOHTPOJIbHBIX
pabor;

- HaOJIoJleHne 3a  XO0J0M
BBINIOJTHEHUST  J1a00PaTOPHBIX

pabor;

- OLIEHKA BBITIOJTHEHHU S
nabopaTOpHBIX padoT;

- OllEHKa MPAKTHYECKHUX
pabor (pemieHus
KAueCTBEHHBIX, PACUETHBIX,
po¢eCCUOHAIBHO

OPUEHTHPOBAHHBIX 3a/a4);

- OIICHKA TECTOBBIX 3a/IaHUM;
- OLICHKa BBITIOJIHEHUSI
JOMAITHUX
CaMOCTOSITENIbHBIX paloT;
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- HaONIONEHNE H OLIEHKa
pelIeHus Keic-3a1ay;

- HaOJIIOJCHUE U OILIEHKa
JIETIOBOM UTPHI;

- 3a4éT

IIK 2.4. Ocy1iecTBasTh
pa3paboTKy TECTOBBIX
HaOOpOB " TECTOBBIX
CIICHApHUEB ISl IPOIPaMMHOTO
obecrneueHuUs

Pazgen 7

- YCTHBIH OIIPOC;

- ()poHTANIBHBIH OTIPOC;

- OLICHKa MPAKTHICCKUX
pabor (pemenus
KAueCTBEHHBIX, PACYCTHBIX,
podeCCHOHAIBHO
OPUEHTUPOBAHHBIX 3a/a4);

- OLIEHKA TECTOBBIX 3a/IaHUM;
- OLIEHKa BBITIOJTHEHHU S
JIOMAaITHUX
CaMOCTOSITENILHBIX paboT;

- HaOIOJleHNe M OLICHKa
pelLIeHHS Keilc-3a1a4;

- HaOMIOJIeHue ¥ OIICHKa
JIEIIOBOU HUTPBI;

- 3a4ér
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JIucT u3MeHeHH ¥ 1ONMOJTHEHU M

B pabouyI0 IpOorpaMMy y4eOHOU MUCIIUTLTAHBI

10 CrICIHaJIbHOCTHU

(K00 u HaumeHoBaHUe CHeYUAILHOCHU)

Ne uzmenenus, 0ama uzmenenus;, Homep CMPAHUYbL C USMEHEHUEM
Hanpumep: I3menenune Nel, 16.06.21 r., ctp. Ne 14

BbLIIO CTAJIO

------------------------

NnOONUCH HHulzjuaJlbl, @CIMMJZM}Z BHEeCcUleco U3MeHeHUs

Paccmotpeno u onobpeno Ha 3acemganuu [TLIK Ne
IIporokoi Ne « » 20 r.
[Ipencenarens ITIK: /

noonuce  Hnuyuanel, pamunus
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