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PabGouass mporpamma y4eOHOW AMCHMIUIMHBI pa3pabotaHa Ha ocHOBe Tpeboanuii DI'OC
cpemHero ooOmero oOpa3oBaHMs, YTBEpXKIEHHOro mpukazom Munnpocsemenus Poccun No 413
ot 17.05.2012 (aktyanpHas pemakius), peaepaaibHoi 00pa3oBaTeIbHON MPOrPaMMbl CPEITHETO OOIIETO
oOpaszoBanusi, yrBepxkaeHHON [Ipukazom Munnpocsemenuss Poccun ot 18.05.2023 Ne 371
(akTyanbHas penakius), pacrnopsbkeHuss MunnpocsemnieHuss Poccun ot 30.04.2021 Ne P-98 5
«O6 yrBepxkaeHnn KoHIenuu mpenogaBaHnus o00meo0pa3oBaTeNbHBIX JUCIHUIUIMH C  Y4ETOM
npodecCHOHANBHOM HANpPaBICHHOCTH MPOrpaMM CpeaHero mnpoeCCHOHAIBLHOrO 00pa30BaHuUs,
peam3yeMbIXx Ha 0a3e OCHOBHOTO 00IIero oOpazoBaHus»; MUchMa JlemapraMeHTa rocynapCTBEHHON
MOJIMTUKU B cdepe cpelHero npodeccuoHalIbHOro 00pazoBaHus M MPOGECCHOHAIBLHOTO OO0y4YeHUs
Munnpocsemenuss Poccun «O HampaBieHun pekomeHpamuii» ot 1 mapra 2023 r. Ne 05-592
(Pexomennmanuu 1o peanu3aluu  CpeqHEro odOmiero o0Opa3oBaHUS B Mpefesiax  OCBOCHHS
0o0pa3oBaTeNbHONW MPOTPaMMBI  CPEAHETO NPOPECCHOHATBHOTO 00pa3oBaHWs) W MaTepUAIOB
®enepansaoro mnpoekra GI'BOY IO HPIIO «Pa3zpaboTka u BHEIpEeHUE METOMMK MPEIOIaBaHMS
0011e00pa30BaTENbHBIX TUCHHUIUIAH C Yy4eTOM NpOo(pECCHOHATBHONW HANpPaBICHHOCTH IPOTPaMM
cpenHero mpodeccHoHalbHOTO 00pa3oBaHUs, peaJu3yeMblX Ha 0a3e OCHOBHOTO  0OIIEero
00pa3zoBaHUN.

PaccmoTpeno u o100peHo Ha 3aceqaHn MeToIn4eCcKOTro COBETa
[Tporoxon Ne 1 ot 27.08.2025r.
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1. OBIIASL XAPAKTEPUCTHKA PABOYEN ITIPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUITJIMHBI «XUMHWSA»

1.1. MecTo IMCHMILIAHBI B CTPYKTYpe o0pa3oBaTeabHol nporpammbl CITIO

OO6meoOpa3oBaTebHAS TUCIUTIIINHA « XUMUS SBJSIETCS 0053aTeIbHON YaCThIO
0011e00pa3oBaTebHOTO IUKIAa 00pa30BaTEIbHOM MPOTPaMMbl B COOTBETCTBUU C
OI'OC CIIO mo mpodeccun 23.01.17 Mactep mo peMOHTY M OOCIYKUBAHHIO
aBTOMOOUJIEH.

[TpuknagHOi MOYJb BKIHOYAET pa3aen 8§ «XuMus B ObITY U IPOU3BOACTBEHHOM
NESTETPHOCTH  YEJIOBEKa», KOTOPBIM  peanusyeTcs JiIa  Bcex mpodeccuid/
CHEIUATbHOCTE METOJIOM pEIICHUS KEWCOB, CBS3aHHBIX C 9SKOJOTUYECKON
0€e30MacHOCTbI0O M OILIGHKOM  TOCJIENCTBUNA  OBITOBOM W  MPOM3BOJCTBEHHOM
NEeSTEIbHOCTH,  COOTBETCTBYIONIIEH  oTpacisM  Oyaymed  npodecCuoHalIbHOU
JEeSTETbHOCTH 00YYaIOIUXCSl.

1.2. Ilesin ¥ uIaHMPYeMble Pe3yJabTaThl 0CBOCHHUS JUCHHUILIHHbBI

1.2.1. leau u 3aga4y JTUCHUTLIMHBI

ConepxaHue MporpaMMmbl  OOIIEOOPA30BATEIBHON JAUCIMIUIMHBI  « XUMUSD)
HaIpaBJICHO HA JIOCTUXKEHUE CIICTYIOIINX IeJIe:

- dbopMupoBaHHE CHUCTEMbl XHMHYECKMX 3HAHUW Kak BaKHEUILEH
COCTABJIAIONIEH €CTECTBEHHO-HAyYHOM KAapTHUHBI MHUpPa, B OCHOBE KOTOPOW JieKat
KJIIOYEBbIC TIOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHUE S3bIKA
HAayKd, YCBOGHME W  TIOHUMAaHUE  CYHIHOCTH  JIOCTYMHBIX  0O0OOIICHUMN
MHUPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMIICHME C HUCTOPUEH HX Pa3BUTUA H
CTaHOBJICHHS;

— dbopMupoBaHWEe U Pa3BUTHE TNPEJACTABICHUNA O HAYYHBIX METOJIax
MO3HAHUSI BEIIECTB W XUMHUUYECKUX pPEakiuii, HEOOXOAUMBIX i NPUOOpPETEHUS
YMEHHI OpUEHTUPOBATHCA B MUPE BEIIECTB U XMMUYECKUX SIBIICHUM, UMEIOIINX MECTO
B [IPUPOJIE, B IPAKTUYECKON U TOBCEIHEBHOM KU3HU;

— pa3BUTHE YMEHUI U CITOCOOOB JIESITEILHOCTH, CBSI3aHHBIX C HAOIIOICHUEM
U OOBSACHEHHEM XMMHUYECKOTO JKCIIEPUMEHTA, COOJOJICHUEM MpaBUil 0€30MacHOTO
oOpallleHHsI ¢ BEIECTBAMM.

3amaum JTUCUMILUIUHBI:

1)  cdopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTCKAHHMS XHMHUYCCKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOIIEH CPEE, a TAKKE UX CBA3b C LIEJIOCTHOW HayYHOU
KapTHUHOW MUpa U IPYTUMU €CTECTBEHHBIMU HayKaMU;

2)  pa3BHUTh YMEHHUSA COCTABIATH (DOPMYJIbI HEOPTAHMUYCSCKUX U OPraHUYECKUX
BEILIECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSCHSITh UX CMBICI, HHTEPIIPETUPOBATH
pe3yJabTaThl XUMHUUYECKUX DKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM  IPOBEACHHS  MPOCTEHIINX  XUMHYECKUX
OKCIIEPUMEHTAJIbHBIX ~ MCCIEOBAHUM ¢  COOMIOJIGHHEM TIpaBUJl  OE30IacCHOro
oOpaleHus ¢ BellecTBaMu U JIa0OpaTOpHBIM 000PYI0BAHUEM;

4)  pa3BUTh yMEHHMS  HAXOIWTh, AaHAJIM3MPOBATH W  KCIOJb30BATh
uHDOpMAIIMI0O XUMHUYECKOTO  XapakTepa W3  Pa3IUYHbIX  HMHPOPMAIMOHHBIX
MCTOYHHMKOB, BKIJIIOYAsl y4EOHYIO JHUTEpaTypy, Hay4dHble MyONMKAlMA W WHTEPHET-

peCypChI;



5)  chopmupoBaTh  yMEHHS ~ NPOTHO3UPOBATH  IOCIEIACTBUS  CBOCH
NESATEAPHOCTY W XUMHUYECKUX TPUPOJHBIX, OBITOBBIX M  IMPOU3BOJCTBEHHBIX
IIPOLIECCOB, YUUTHIBASI BO3MOKHBIE IKOJIOTMUECKUE U COLMAIbHbIE BO3ACHCTBUS;

6)  cdopmHupOBaTh MOHUMAHUE 3HAUUMOCTH JTOCTHKCHUN XMMUYCCKON HAYKH
U TEXHOJOTUH i Pa3BUTHSl COLMAIIBHOM W TPOU3BOJICTBEHHOU cep ¢ ymeHueM
IPUBOJIUTH MPUMEPHI X PUMEHEHHS B PA3IMUHBIX cPepax KU3HU.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOEHHSI 001Ie00pa30oBaTeJIbHOM
aucuIIMHLI B cooTBeTcTBHHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

OcobGoe 3HayeHue oOmIeOOpa3oBaTeIbHAS MUCHHUILUIMHA «XHMHUS» HMEET
npu ¢opmupoBannu u pazsutun OK 01; OK 02; OK 04; OK 07 u IIK,
MpeAcTaBIeHHBIX B akTyann3upoBanHbx OI'OC CIIO mo mpodeccuu/cnennaibHOCTH.



Kox n HaumeHnoBanue
¢dopmMupyeMbIX KOMIIETEHUHI

IInanupyemble pe3ybTaThl 0CBOCHHS THCIUIIIUHBI

Oomue

I[ncumumﬂapnme

OK 01.

BriOupats crioco0sl perienus 3aaa4y
npoeccnoHaNbHOM e TEIbHOCTH
IIPUMEHUTEIBHO K Pa3IMUHbIM
KOHTEKCTaM.

JInyHOCTHBIE PpPe3yabTaThl AOLKHBI OTPaKaTh B
4aCcTHU:
TPYAOBOr0 BOCTIMTAHHUSA:

— TOTOBHOCTH K TpPYAY, OCO3HaHUE IICHHOCTH
MacTepcTBa, TpyAoJto0ue;
— TOTOBHOCTb K aKTUBHOMN JeSITeIIbHOCTH

TEXHOJIOTHYECKON M COIMAJIbHON HAaNpaBICHHOCTH,

CIOCOOHOCTh ~ MHMIIMHMPOBATh, IUIAHUPOBATh U

CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO A€ATEIbHOCTS;
— MHTEpeC K pa3Iu4HbIM cdepaM npodeccrnoHaIbHON

JIeSITEJIbHOCTH.

MeTanpeaMeTHbIe Pe3yJIbTaThl J0JKHbI 0TPAXKATH:

OBinanenue YHHBEPCAJIbHBIMH y4eOHBIMU

MO03HABATEJILHBIMH AeliCTBUSIMU:

a) 0azoBble JIOTHYECKHUe AelicCTBHS:

—  CaMOCTOATEIBHO ¢dbopmynupoBaTh u
aKkTyalM3upoBaTh NpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

— YCTaHaBIMBaTb CYUICCTBEHHBIM IpPU3HAK WU
OCHOBaHMS JJIsi CpaBHEHMs, KJIACCUPUKAIMU U
00001IeHNST;

— OIpenensaT  LeIW  JCSITEIBbHOCTH,  3a]aBaTh

napameTpbl U KpUTEPUU UX JTOCTHKEHUS;

— BBIABJIATH 3aKOHOMEPHOCTU W IIPOTUBOPCUUSA B
paccMaTpUBAEMBbIX SIBJICHUSX;

— BHOCHUTBH KOPPCKTHUBBI B JACATCIBHOCTH, OLICHUBATDH
COOTBETCTBHE PE3yJbTAaTOB IIEJSIM, OIICHUBATh
PUCKH MOCTEACTBUHN JAESITEIILHOCTH.

0) 0a30BbIE HCCJIeN0BATENbCKHE e CTBHS:

— BIAJeTh HAaBBIKAMU Y4YeOHO-HCCIEIOBATEIbCKOU U
MIPOEKTHOM NI€ATENbHOCTH, HABBIKAMHU pPA3pEIICHUs

JMcUMILIMHAPHBIE Pe3YyJIbTAThI J0JKHBI OTPAKATD:
MP6 01. cdopMHPOBAHHOCT MPEACTABICHUNA: O
XMMHUYECKOM  COCTABJISIIONIEH  €CTECTBEHHOHAYYHOMU
KapTUHBl MHPA, POJM XUMHUU B IIO3HAHUM SIBIICHUM
MPUPOLI, B (DOPMUPOBAHUHM MBIIIICHUS W KYJIbTYPBI
JUYHOCTH, €€  (YHKIMOHAJIBHOW  TPaMOTHOCTH,
HEOOXOAUMOM MJI pelIeHUs MPAKTHYECKUX 3a1ad |
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0POBBIO U IPUPOTHON CpEIE;

ITP6 02. BnameHue CHUCTEMON XMMHMYECKHX 3HAHHIM,
KOTOpasi BKJIIOYACT: OCHOBOIOJIATalOIIME TMOHATHS
(XMMHYECKUH 3JIEMEHT, aTOM, JJICKTPOHHas 000JI0YKa
aroma, S-, p-, d-3J€KTpOHHBIE OpPOMTAIM aTOMOB, HOH,
MOJIEKYJa, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIHLHOCTb,
CTEICHh OKHUCJICHHSA, XHUMHYECKas CBSI3b, MOJIb,
MOIIIpHas Macca, MOJSPHBIA 00beM, YIIepOJHbII
ckelneT, (QYHKIIMOHAJIbHAS TPYIINa, paguKall, U30Mepus,
H30MEpBHI, TOMOJIOTHYSCKUH psn, TOMOJIOTH,
YIJIEBOJOPOBI,  KHUCIOPOJI- W a30TCOAEpIKaIlue
COCOUHEHHUS, OHOJOTMYECKH aKTHUBHBIE  BEIICCTBA
(yrmeBoabl, KHUpbI, O€NKH), MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BCHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS,  KPHUCTAIUIMYECKass  pelIeTKa,  THUIIBI
XUMHYECKHUX peakuuit (OKUCTUTENBHO-
BOCCTAHOBHUTEJILHEIE, JK30-U SHJOTEPMUYECKHE,
pEaKiMu HOHHOTO OOMEHa), pPacTBOp, JJIEKTPOIUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JAUCCOIIMAIIHS,
OKUCITUTENb, BOCCTAHOBHUTEINb, CKOPOCTh XHMHUYECKOU
peaKIi, XUMHUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopusi ~ XMMHUYECKOTO  CTPOEHUS  OPraHMYECKHX
Bemects A.M. bytnepoBa, TeopHs 3JIEKTPOIUTHIECKON




npo0Jem;

BBISBJISITH ~ NMPUYMHHO-CIICACTBCHHBIE  CBSI3M U
aKTyaJIM3UpOBATh 3a/lady, BBIIBUTATH THIIOTE3Y €€
pelIeHHs, HAXOJ/IUTh apryMEHTHI L
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUH, 3a1aBaTh
napamMeTpbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATh TMOJIYUCHHBIE B XOJI€ PEIICHUs
3ajaud pe3yibTaThl, KPUTUYECKH OIICHUBATh WX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh H3MCHCHHE B
HOBBIX YCJIOBUSIX;

YMETh TEPEHOCUTh 3HAHHs B ITI03HABATCILHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATSIIEHOCTH.

JMCCOITUAIIHHN, MEePUOANYECKUI 3aKOH ..
Meneneesa, 3aKOH COXpaHeHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH  SI3BIK  XHUMHH,

(baKTONIOTMUECKUE CBEACHUS O CBOMCTBaX, COCTaBe,
HOJy4eHUU U 0€30I1aCHOM HCIOJIb30BAHUU Ba)KHEHIINX
HEOpPraHMYECKUX U OPraHMYECKHX BEILECTB B OBITY U
IIPAKTUYECKOH 1EeATEIIbHOCTH YEeJIOBEKa;

IIP6 03. chopMUPOBAHHOCTL YMEHUU BBISBISATH
XapaKTepHble NPU3HAKM U B3aUMOCBS3b HM3YyYEHHBIX
MOHSTUM, TPUMEHATh COOTBETCTBYIOIIME MOHSTHUS MPU
ONKCAaHUM CTPOCHHUS U CBOICTB HEOPraHUYECKUX U
OpraHMYECKUX BEUIECTB M MX NPEBPAILEHUI; BBIBIAThH
B3aMMOCBSI3b XMMHUYECKMX 3HAaHUM C MOHATHSIMU U
IPEJICTaBICHUSIMU  JPYTUX  E€CTECTBEHHOHAYYHBIX
IPEIMETOB;

IIP6 04. chopmupoBaHHOCTH YMEHHUH HCIOIB30BATh
HalMEHOBAaHUs XUMHUYECKHX COEMHEHUH
MEKIYHApOAHOTO COK3a TEOPETUUYECKOM U MPUKIATHON
XUMHUH U TPUBHAJIbHBIE HA3BAHUS BaKHEHIIMX BELIECTB
(aTHIIEH, aleTusIeH, MIMLEpUH, (eHol, hopMalbIaeru,
YKCYCHasl KUCJIOTA, IIIMIUH, YTapHBIA Ta3, yIrIEKHUCIIbII
ra3, aMMHaK, raiieHas HW3BECTb, HETallleHas H3BECTb,
NUThEBAs coJa M JPYTHUX), COCTaBIATH (OPMYJIbI
HEOPraHMYECKNX U OPraHMYECKUX BEILECTB, yPaBHEHUS
XUMHYECKMX  peakuuid, OOBACHATP HUX  CMBICK;
MIOATBEP)KJIAaTh XapaKTEpHblE XHMUYECKHE CBOMCTBA
BEUIECTB COOTBETCTBYIOIIMMU 3KCIEPUMEHTaAMH U
3aMUCAMH YPAaBHEHUN XUMUYECKUX PEAKLUM;

IIP6 05. chopMHpPOBAaHHOCT, YMEHUW YCTaHABIWBATH
IIPUHAUIEKHOCTh ~ M3YYEHHBIX HEOPraHWYECKUX U
OpraHMYECKHUX BEIIECTB K OINpeAeNIeHHbIM KilaccaM U
rpynnaM COEIMHEHUH, XapaKTepu30BaTh MX COCTaB U
Ba)KHEHIIME CBOWMCTBA; OMPENENATh BUIbl XMMHUYECKUX
cBsi3ell  (KOBaJIeHTHas, MOHHAs, METaJUInYecKas,




BOJOPOJHAs), THUIBI  KPUCTAJUIMUECKUX  PELIETOK
BEIIECTB; KIACCUPUIIMPOBATH XUMUYECKHE PEAKLINY;

IIP6 07. chopMupoBaHHOCTH YMEHHUH MPOBOJHTH
pacyeTsl MO0 XMUMHUYECKHM (OopMylIaM M ypaBHEHHSIM
XUMHUYECKUX pPEaKlUi C HCIOJNb30BAaHUEM (DU3HUECKUX
BEJIMYUH, XapaKTEepU3YIOIIHNX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0Bbema
(HOpMaJIbHBIE YCIIOBMSI) T'a30B, KOJIMYECTBA BELIECTBA,
UCIIOJIb30BAaTh CHUCTEMHBbIE XWMUYECKUE 3HAHUSA JUIS

INPUHATUS PEIIEHUWHM B  KOHKPETHBIX KM3HEHHBIX
CUTyallusAX, CBS3aHHBIX C BELIECTBAMHU U  UX
IIPUMEHEHUEM.

OK 02.

Hcnons30BaTk COBpEMEHHBIE
CpezACTBa MOUCKA, aHAJIN3a U
MHTEpIIpeTaluy nHpopMaluy u
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIs
BBIINIOJIHECHUA 3a1a4
npoecCUOHATBLHOMN 1eATEIbHOCTH.

JIMYHOCTHBIE pe3yabTaTrbl JO0JIKHBI OTPa)Katb B
yacTu:
HEHHOCTH HAYIHOI'0 MO3HAHUS:

— c(pOpMUPOBAHHOCTb MHUPOBO33PEHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HayKM M OOLIECTBEHHOW IPAaKTHKH,
OCHOBAaHHOTO Ha aanore KYJBTYD,

CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEro MecTa B
MOJIUKYJIBTYPHOM MHPE;

— COBEpIICHCTBOBAHUE S3BIKOBOM N UUTATEIbCKON
KYJIBTYpbl KaK CpEICTBAa B3aUMOACUCTBHS MEXKIY
JIOJIbMU U NTO3HAHUS MUpA.

MetanpeamMeTHbIe pe3yJabTaThl J0JIAKHBI OTPAKATH:

OBianenue YHHBEPCAJIbHBIMH Y4eOHBIMU

NMO3HABATEJILHBIMH AeliCTBUSIMU:

B) padora ¢ ungopmaumei:

— BIAJETh HAaBBIKAMH TMOJIy4eHUs HMHGpopManuu u3
UCTOYHUKOB  pa3HbIX THUIIOB, CAMOCTOSATEIBHO
OCYIIECTBIISITh TOUCK, aHalIW3, CUCTEMaTHU3AlUI0 U
MHTEpHpeTalnio UHGOPMAIMK Pa3IMYHBIX BUIOB U
(dbop™m mpeacTaBIeHNUS;

— C03/aBaTh TEKCTHI B pa3IMYHBIX (popMaTax ¢ yueTom

JAucuuiyimHapHble (NpeaIMeTHbIE) Ppe3yJbTaTbl M
JAOJIKHBI OTPAXKATD:

IIP6 06. BiageHMEe OCHOBHBIMM METOAAMH HAyYHOI'O
MO3HAHMS  BEIIECTB M XUMHUYECKUX  SBJIICHHM
(nabnronenue, U3MEpeHHue, AKCIIEPUMEHT,
MOJICIIUPOBAHUE);

IIP6 07. cdhopMUPOBAaHHOCT, YMEHUH MPOBOIUTH
pacyeTsl MO0 XHUMHUYECKHUM ¢GopMyiaM H YpaBHEHUSIM
XUMHUYECKUX PEaKIUi C HUCIOJb30BaHUEM (HHU3MUECKHUX
BEIINYMH, XapaKTePU3YIOLTUX BEIIECTBA c
KOJIMYECTBEHHOMN CTOpPOHBI: Macchl, o0Bema
(HOpMaJIbHBIE YCITIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA;
HCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHWE 3HAHUA MJid

MMPUHATHA peHIeHI/Iﬁ B KOHKPETHBIX JKU3HCHHBIX
CUTyalusx, CBA3aHHBIX C BCIICCTBAMU u Hux
MMPUMCECHCHUECM,

I1P6 08. chopmupoBaHHOCTH YMEHUH TUIAHHPOBATH U
BBITIOJTHATh XUMHUYECKUN SKCIIEPUMEHT (IIPEBPALCHUS
OpraHWYECKHUX BEIIECTB MPU HArpeBaHWU, MOIyYEHHE
STHJICHA W W3Y4YCHHE €ro CBOWCTB, Ka4eCTBCHHBIC
pEaKIuu Ha aibJAeTHAbI, KpaxMaj, YKCYCHYIO KUCIOTY;
JeHaTypanusi OCJKOB TIPU HArPEBaHHWH, I[BETHBIC




Ha3Ha4YeHUs MHOOPMALMK M LEJIEBOH ayAWTOPHH,
BBIOMpAsi ONTUMAIBbHYIO (OpPMY TMpEACTaBICHUS U
BU3yaIH3aLUH;

— OLCHHUBATH AOCTOBCPHOCTD,
uHpOpMaLUK, €€ COOTBETCTBHE
MOPAJIbHO-3THYECKUM HOPMaM;

— BJAaJACTb HAaBbIKAMU PACIIO3HABAHUA W 3alIUThI
uHpopmanuy, HHGOPMAIMOHHON  Oe30macHOCTH
JUYHOCTH.

JCTUTUMHOCTD
IIpaBOBbIM U

peakiuu  O€JIKOB; MPOBOAUTH PEAKUUU HOHHOTO
oOMeHa, OmpeAessaTb Cpeay BOIHBIX PaCTBOPOB,
KaueCTBEHHbIE pPEaKIUu Ha cyibdaT-, KapOOHAT- U
XJIOpUJI-aHUOHBI, Ha KaTUOH aMMOHMs; pelaTh
SKCIEPUMEHTAJIbHBIE 3aayu Mo TeMaM '"Metamel" U
"HemeTasnbl") B COOTBETCTBUU C IMpPaBUJIAMU TEXHUKH
Oe3omacHoCTH Tpu OOpalleHuu C BeUleCTBaMH U
1ab0paTOpPHBIM 00opynoBaHUEM; MPEJICTABIISTh
pe3yNbTaThl XHMHUYECKOTO JKCHEpUMEHTa B ¢opme
3allMCHM  yYPaBHEHUN COOTBETCTBYIOUIUX PEAKUUHA H
(dbopMynupOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;
IIP6 09. chopMUPOBAHHOCTh YMEHUSI AHATH3UPOBATH
XUMHUYECKYI0 HH(}OpMaLNIO, MOIydaeMyl M3 Pa3HBIX
HUCTOYHUKOB (CpEICTB MaccoBOM HH(pOpMaLUH, CETh
WuTepHer u npyrue).

OK 04.
DddekTHBHO B3aMMO/ICHCTBOBATh U
paboTaTh B KOJUICKTUBE M KOMAH/IE.

JIMYHOCTHBIE Pe3yJabTAThl [0/LKHbI OTPAXKATH B

YacTH:

rPakIaHCKOIr0 BOCIIMTAHUSA:

— TOTOBHOCTh BECTH COBMECTHYIO [I€ATEIbHOCTh B
MHTEpecax rpakJaHCKOro 00IIecTBa;

— YMEHHME B3aUMOJCHCTBOBATh C  COUHUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUU C MX (YHKIUSIMH U
Ha3HAYEHUEM.

MeTanpeaMeTHbie pe3yJabTAThl 10J2KHbI OTPAKATH:

OBJaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU

JeliCTBASIMHU

0) coBMeCTHas 1eITeJIbHOCTD.

— TMOHMMATh M  HUCIOJb30BaTh  IPEUMYIIECTBA
KOMaHJHOU ¥ UHJIMBUyaJIbHOU paboThI;

— TMpPUHUMATh LEIM COBMECTHOM  JI€ATEIbHOCTH,
OpraHU30BBIBaTh M KOOPAMHUPOBATH JAECUCTBUS IO
ee JOCTIKEHHUIO: COCTaBIAThH INIAH JIEHCTBUM,
pacupenensiaTh poju ¢ y4eTOM MHEHHMM y4aCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM pabOTHI.

JucuMiuinHapHble (IpeaMeTHbIE) Ppe3yJbTaTbl M
JAOJIKHBI OTPaKATh:

IIP6 08. chopMupoBaHHOCTH YMEHUUW IJIAHUPOBATH U
BBINOJIHATh XUMHUECKUI SKCIEpUMEHT (MpeBpalleHus
OpraHNYEeCKHUX BEIECTB IPH HArpEBAHMM, MOJYyYEHHE
JTUJICHA W W3YYEHHE €ro CBOWCTB, KaueCTBCHHBIC
peaKkuuy Ha ajabpJEerHubl, KpaxMmai, YKCYCHYIO KHCIIOTY;

JIeHaTypanust O€lKOB TMpH HarpeBaHWU, IIBETHbHIE
peakinuu  OENKOB; TMPOBOAUTH PEAKIUU HOHHOTO
oOMeHa, oOmpeneNniarTb Cpeay BOJIHBIX PacTBOPOB,

KaueCTBEHHbIE pPEAaKIUU Ha cyinbdaT-, KapOOHaT- H
XJIODUJ-aHUOHBI, HAa KaTUOH aMMOHMs;, peELIaTh
SKCIEPUMEHTANIbHBIE 3aJauyu Mo TeMaM '"Metamel" U
"HemeTaynbl") B COOTBETCTBUU C MpaBWJIAMU TEXHUKH
0e30macHOCTH TIpH  OOpalieHWu ¢ BEHIECTBAMU H
1a00paTOPHBIM 000pyZI0BaHUEM; IPEJCTaBIISTh
pe3yNbTaThl XHMHUYECKOTO JKCIEpUMEHTa B ¢opMme
3allUCH YPaBHEHUH COOTBETCTBYIOIIMX pEaKUud U
(GbopMyIHUpOBaTh BBHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB.




OsBianenue

JeHCTBUSIMM:

I) IPUHATHE ce0s1 U APYTUX JIIOAei:

— TMPUHUMATh MOTHBBI U apTyYMEHTBI JIPYTUX JIIOJAEH
IIPU aHAJIM3E PE3yJIbTATOB JAEATEIHLHOCTH;

— TMpU3HABaTh CBOE MPaBO W MPABO APYIHX JIKOJAEH HA
OIIINOKH;

— Ppa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU
JIPYroro 4eyoBeKa.

YHHUBEPCAJBHBIMU  PeryJATHBHbIMH

OK 07.

CopelicTBOBaTh COXPAHEHHUIO
OKpY>Karollei cpebl,
pecypcocOepekeHNI0, MPUMEHSITh
3HaHUs 00 N3MEHEHUHU KJIMMaTa,
TIPUHITUITBI OEPEHKITNBOTO
MPOM3BOICTBA, I3 (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYyalUsX.

JIn4yHOCTHBIE Ppe3yabTaThl AOLKHBI OTPakaThb B

YacTu:

JKOJIOTHYE€CKOr0 BOCIIMTAHMSA:

— Cc(pOpPMUPOBAHHOCTb  3KOJOTMYECKOW  KYJIbTYPBHI,
NOHMMAHHUE BIIUAHUSA COLMAIbHO-DPKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE MTPUPOAHON U COLMAIbHON
Cpedbl, OCO3HaHUE  IIOOAJIBHOTO  Xapakrepa
HKOJIOTUYECKUX MPobIIeM;

— IUIAHUPOBAHME M OCYILECTBICHHE [JEHCTBHA B
OKPYKaIOIllEW Cpele Ha OCHOBE 3HAHMUA LENeu
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

— AKTUBHOE HENPUATUE ACUCTBUN, MPUHOCALINX BPEL
OKpYXarollleu cpee;

— yMEHHe IIPOTHO3UPOBATh HeOJ1aronpusiTHbIE
DKOJIOTUYECKHE IIOCJIEACTBUS IPEANPUHUMAEMBIX
JIEMCTBH, IPEJOTBPALLATD UX.

MeTanpeamMeTHblie pe3yabTaThl J0JIKHbI 0TPAXKATh:

Osaanenue YHHBEPCAJIbLHBIMH Y4eOHBIMH

NMO3HABATEJIbHbIMHU JAeliCTBUAMM:

B) padorta ¢ nHpopManmeii:

— HCNOJb30BaThb CpencTBa HMHGOPMAIMOHHBIX U
KOMMYHHKAIIIOHHBIX ~TEXHOJIOTMH B  pElIeHUU
KOIHUTHBHBIX, KOMMYHHUKaTHUBHBIX U
OpraHM3allMOHHBIX  3a7ad C  COOJII0JIEHuEM
TpeOOBaHUN SPrOHOMHKH, TEXHHKH O€30MacHOCTH,

JucuuiimHapHble (NpeaIMeTHbIE) Ppe3yJbTaTbl M
JAOJIKHBI OTPAKATh:

IIP6 01. chopmMupoBaHHOCTH TIPEACTABICHHUHA: O
XMMHYECKOM  COCTABJISIIOIIENM  €CTECTBEHHOHAYYHOMU
KapTUHBl MHPA, POJIM XUMUU B IIO3HAHUU SIBICHUI
IpUposbl, B (OPMUPOBAHUU MBIIIEHUS U KYJIbTYpbI
JUYHOCTH, ee  (YHKIUMOHAJIbHOW  TPaMOTHOCTH,
HEOOXOIUMOM JUIsl pelleHMs] NMPAKTUYECKUX 3anad M
HKOJIOTMYECKH OOOCHOBAaHHOTO OTHONICHHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cpenie;

IIP6 10. cdopMupOBaHHOCTH yMEHHUIl COOMOIAThH
IIpaBUJIa HKOJIOTMUYECKU 11€1€cO00pa3HOro MOBEACHUS B
OBITY U TPYIOBOH JEATEIBHOCTU B LIEISAX COXPaHEHUs
CBOETO 3JI0pPOBbSl M OKPY’KAIOIIEW NMPUPOIHON CpEIsl;
YUNUTBHIBaThb  ONACHOCTh  BO3ACHUCTBHUS HA  JKHUBBIE
OpraHu3Mbl OIPE/ICJICHHBIX BEIIECTB, MOHUMAsl CMBICI
MIOKa3aTesl MPeAeIbHON JOIYCTUMON KOHIIEHTPALUH.




TUTHEHbl,  pecypcocOepeeHHs, IPaBOBBIX U
TMYECKHMX  HOPM, HOPM  HH(OPMAIIMOHHOMN
0€30aCHOCTH.
IK1.1. Ogaanenue YHHBEPCAJIbLHBIMH yuyeonbivu | [IP6 06. BiageHue OCHOBHBIMH METOJAaMU HAy4HOT'O

IIpoBoAUTE 1 peANpOAaX]KHYIO
IOJrOTOBKY aBTOTPAHCIIOPTHBIX
CPEACTB B IIPOLIECCE OKA3aHUs
YCIIyT IO IIPOJaXKe
aBTOTPAHCIIOPTHBIX CPEJCTB
[IOTPEOUTESIM.

K 1.2.

OcyniecTBIATh TEXHUUECKOE
obciTy)KuBaHue
aBTOTPAHCIIOPTHBIX CPEJICTB.

IK 2.1.

BBIMONHATE MOHTa)KHBIE,
JI€MOHTAXHbIE, PETYIUPOBOYHBIE U
JUarHOCTHYECKHUEe padoThl
MEXaHUYECKUX KOMIIOHEHTOB
aBTOTPAHCIIOPTHBIX CPEJICTB.

IIK 2.2. BEINONHATh PEMOHT  y3JI0B,
arperatoB 1 MEXaHMYECKHX CHUCTEM
aBTOTPAHCIIOPTHBIX CPEJICTB.

MO3HABATEJILHBIMH AeliCTBUSIMU:
B) padorta ¢ nHgopManmeii:

BJIAJIeTh HABbIKAMM MOJY4YeHHMs HHGPOpMALMU U3
UCTOYHUKOB  pa3HbIX THUIIOB, CaMOCTOSITEIbHO
OCYILECTBIISATh MOUCK, aHAIN3, CUCTEMAaTU3ALUI0 U
UHTEpIpeTannio UHGOpMaIMKY pa3IMYHbIX BUIO0B U
dbop™m npencTaBIeHUs;

CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (hopMaTax ¢ yueTom
Ha3HauYeHUs MHQOpPMALUU U ILEJCBOH ayIuTOPHH,
BHIOMpAsi ONTUMAIBbHYI0O (OpPMY TpEACTaBICHUS U
BU3YyaJIU3alUH;

OLICHUBATh JIOCTOBEPHOCTb,
uHpOpMaLUK, €€ COOTBETCTBHE
MOpaJIbHO-ITUYECKUM HOpMaM;
BJIQJICTh HABBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopmanuu, HHGOPMAIIMOHHON 0€30MacHOCTH
JTHYHOCTH.

B) padoTta ¢ nHpopManmei:
WCIIOJIB30BATh CPEACTBAa MHPOPMAMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B pellIEeHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX
OpraHU3aIlMOHHBIX 33]1a4 C COOII0AEHUEM
TpeOOBaHMIT )PrOHOMUKH, TEXHUKU O€30TTaCHOCTH,
THTHEHBI, pecypcocOepeXeHus, IPaBOBbIX U
ATHYECKUX HOPM, HOPM HH(POPMAITHOHHOH
0€30MaCHOCTH.

JETUTUMHOCTD
IMpaBOBbIM U

MO3HAHUS  BEIIECTB WM XUMHUYECKHX  SIBICHHM
(nabmonenue, U3MepeHue, IKCIIEPUMEHT,
MO/JICIIMPOBAHHUE);

IIP6 07. cdhopMUPOBAHHOCT, YMEHUH IPOBOJIUTH
pacyeTbl MO0 XHUMHUYECKHM (OpMYJIaM M ypaBHEHHSIM
XUMHYECKUX PEaKIUi C HCIIOJIb30BAHUEM (DU3HUYECKUX
BCJIMYHH, XapaKTEPU3YIOIIUX BEIIIECTBA c
KOJIMYECTBEHHOM CTOPOHBIL: MacChl, o0beMa
(HOpMaJIbHBIC YCJIOBUS) Ta30B, KOJIMYECTBA BEIICCTBA;
UCIIOJIb30BAaTh CHUCTEMHBIC XUMUYCCKUE 3HAHUSA JUIS

IMPpUHATHA peI_HeHI/Iﬁ B  KOHKPCTHBIX JKU3HCHHBIX
CUTyalusx, CBA3aHHBIX C BC€IICCTBaAMU u ux
IMPUMCHCHHUECM,

I1P6 10. chopMupoBaHHOCTH YMEHUH COOIIIOIATH
IpaBUjIa SKOJIOTUYECKHU 11eIeCO00Pa3HOro MOBEACHUS B
OBITY U TPYIOBO IEATENBHOCTH B LIENISAX COXPAHEHUS
CBOETO 3/10POBbS U OKPYIKAIOLLEH IPUPOTHOMN CPEJIBI;
YYHUTBIBATH OMTACHOCTD BO3/ICHCTBHS HA KUBBIC
OpraHU3Mbl OIIPENEIICHHBIX BEILECTB, IOHUMAast CMBICT
MOKa3aTelisi IpeAesIbHOM TOMYCTUMON KOHLIEHTPAIUH.
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJILHOM

AN CHUTIJIMHBI «XUMUSA»

2.1. O0bemM JUCHUIIMHBI U BBl Y4eOHOH padoThI

. O0beM B

Bua yueOHoii padoThI
yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 72
Conep:xanue yueOHOro MaTepuaJia 62
BT. 4..
TEOPETUYECKUE 3aHATUSA 36
MPAKTUYECKHUE 3aHITUS 18
n1abopaTopHbIE 3aHATH 6
KOHTPOJIbHBIE paOOTHI 4
IIpodeccuoHabHO OPEHTHPOBAHHOE colep:KaHue (CoAep:KaHue 8
MPUKJIAJTHOT0 MOIYJIfA)
BT. U..
TEOPETUYECKHE 3aHATHUS 4
IIPAKTUYECKUE 3aHATUS 4
IIpomeskyTounast arrecTanus (1updepeHIupoBaHHbIN 3a4eT) 2
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2.2. TemaTuyeCKHH IUIAH M COACPKAHUE U CIUTIHHBI

HaumeHoBaHue Conep:kanue y4eOHOTro MaTepuaia (0OCHOBHOE M NPO(ecCHOHATIBLHO OPHUEHTHPOBAHHOE), O0bém | Popmupyemble
pa3iesioB M TeM J1a0opaTopHble M MPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOAYIb YacoB | KOMIETeHIHH
1 2 3 4
Coaep:xaHue yueOHOIro MaTepuaJia 64
Pasjen 1. Teopernyeckue 0CHOBbI XUMHU 16
Tema 1.1. Copnepxxanue yueOHOIro MaTepuasa 2 OK 01
OcHOBHBbIE XuMUYecKu# 3MeMeHT. AToM. SIapo aroma, U30TOMBI. DIIEKTPOHHAS 000JI0YKa. DHEPreTUICCKUE
XHMHYeCKHe TOHATHSA |ypOBHHU, MOJIYPOBHH. ATOMHbIC OopOHTany, s-, P-, d- smemeHTh. OCOOCHHOCTH pacIpeIeICHUsI 1
M 3aKOHBI, CTPOEHME |3JIEKTPOHOB MO OpOUTAISAM B aromMax 3JEMEHTOB NEPBBIX UYETHIPEX IMEPUOJOB. DJIEKTPOHHAs
aTOMOB  XMMHYECKHX |[KOHpUrypauus aToMoB. OCHOBHbIE XUMUYECKUE 3aKOHBI.
3J1eMeHTOB IIpakTHyecKue 3aHATHS
[Tpaktiueckast pabota Nel. «OcHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XHMHUU M pacueThl IO
YPaBHEHHSIM XUMUYECKHUX PEaKIUil».
OTtHocuTeIbHBIE aTOMHAsE M MOJEKYJspHas Macchl. MomsipHas macca. KonmdecTBo BelecTBa. 1
MaccoBast fons BemiecTBa. 3akoH ABoraapo. MomsipHbiii 06beM ra3oB. OTHOcUTENIbHAs
IUIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSM XMMUYECKUX PEAKIU C UCIOJIb30BAHHUEM MacCOBOM
JIOJIA BEIIECTBA, 00beMa (HOpMaIbHBIE YCJIOBHS) Ta30B, KOJWYECTBA BEIIECTBA.
Tema 1.2. Copepxxanue yueOHOro MaTepuasa 2 OK 01
IHepuoauyeckuii 3akon | [lpakTHyecKkue 3aHATHS OK 02
u [lepuonuyeckas [Tpaktuyeckas pabota Ne2. «M3ydyeHue nepuonyeckux 3aKOHOMEPHOCTEH M MX B3aMMOCBSI3U CO IIK1.1
CHCTEMA XUMHYECKHX  |CTPOCHHEM aTOMOBY.
saemenTosB /1. U. [Tepuonuueckas cuctema xumuueckux snemeHToB J[M. MenneneeBa. CBs3b NepuoIUYECKOrO
MenneneeBa, HX CBA3b |3akoHA M [IeprHOAMYECKO CHCTEMbl XMMHUYECKUX 3JICMEHTOB C COBPEMEHHOW TEOpHEW CTPOCHHUS
C COBPEMEHHOM aTOMOB. 3aKOHOMEPHOCTU M3MEHEHHsSI CBOMCTB XHMHYECKHUX OHIIEMEHTOB, OOpa3yeMbIX HMH
Teopueil CTPOeHHUs MPOCTBIX M CJIOXHBIX BEIIECTB IO rpynnam M nepuogam llepuonnueckoil cucrempl. 3HaueHHE
aTOMOB NEPUOANYECKOIO 3aKOHA M CHCTEMbl XMMHYeckux d3iemeHToB JI.MI. MenneneeBa B pa3BUTHH 2

HAYyKH.

VYcraHOBIEHUE CBS3M MEXKIY CTPOCHHMEM aTOMOB XMMHYECKHUX JJIEMEHTOB U IMEPUOJAMYECKUM
N3MCHCHUCM CBOI\/'ICTB XUMHUYCCKUX JJICMCHTOB U UX COG}II/IHCHI/Iﬁ B COOTBETCTBHUH C ITOJOKCHUCM
[lepnonnueckoid cuctembl. PellieHrne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUM Ha
XapaKTepU3alMI0 XUMUYECKHX DJJIEMEHTOB «MeTalnyeckue / HEeMETaJUTMYECKUE CBOMCTBA
XUMUYECKUX DJIEMEHTOB B COOTBETCTBHUM C HUX JJEKTPOHHBIM CTPOCHHEM U TOJIOXKEHUEM B
MePUOINYECKON cucTeMe Xxummuiecknx sneMeHToB .M. MenneneeBay
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Tema 1.3.
CTpoeHue BelecTBa U
NMPUPOIA XUMHYECKOM
cBsi3u. MHorooopasue
BellecTB

Conep:kanue y4eOHOT0 MaTepHuaJia

Crpoenue BemecTBa. XuMHUUYECKasi CBsA3b. BUbI XUMUUYECKON CBSI3U (KOBAJICHTHAS HETIOISIpHAs U
MOJIsIpHAasi, MOHHAs, MeTajindeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJEHTHOW XUMHYECKOU
cBs3  (OOMEHHBII ¥  JIOHOPHO-AaKIENTOpPHBIN). Bomopomnas  cBs3b.  BaleHTHOCTH.
DJIeKTpOoOTpULIATENBbHOCTh. CTeneHb OKkucieHus. IOHbI: KaTHOHBI U aHUOHBI.

HpaKaneCRne 3aHATHSA

[Tpaktrueckas padota Ne3. «CTpoeHue BEIIeCTBa U MPUPOJIa XUMUICCKOM CBSA3H».
JeMoHCTpanusi MOJeNe KpPUCTAUIMUECKUX PEIIETOK: WOHHOW (XJIOpWJ HaTpusi), aTOMHOM
(rpadut M anmas), MOJEKYISIPHOU (YIJICKUCIBIN ra3, WOA), METaUIMUYEeCKOW (HATPHUi, MarHUM,
Menb). PemeHne mpakTHUECKHUX 3aJlaHui Ha COCTaBIICHUE AJICKTPOHHO-TpaduyecKkux (opMy
3JIEMEHTOB 1—4 1IepruojoB.

OK 01

Tema 1.4.
Knaccupukauus, u
HOMEHKJIATypa
HEOpraHu4YecKuX
BellleCcTB

Coaep:xanue yueOHOTo MaTepHaJia

Knaccugukanus Heopranuueckux BemiecTB. HomMeHki1aTypa HeOpraHn4ecKUX BEIecTB (OKCUIbI,
TUAPOKCUBI, KHUCIOTBI, COJM). BemiectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS.
ArperaTHble cocTOosHUs BeulecTBa. Kpucramiuyeckue U aMOpQHbIE BeIIeCTBA. 3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THIMBI KPUCTAIUIMUECKUX PELIETOK (aTOMHAasi, MOJIEKYJspHasl,
MOHHAs1, METaJUIMYeCKasi). 3aBUCUMOCTb CBOICTBA BEIIECTB OT TUIA KPUCTAIIIMUYECKON PEIIETKH.

IIpakTnyeckue 3aHATHSA

[Tpaktuyeckas padora Ne4. «HomeHKIIaTypa HEOPraHUYECKUX BELIECTBY.

Pemenue npakTHuecKux 3aJJaHUN MO KiacCU(UKALMU, HOMEHKIIATYpe U XUMHUECKUM (opMysiaM
HEOPraHMYECKUX BEIECTB pa3JIUYHbIX KJaccoB (yrapHblil ra3, YIJIEKMCIBIH Ta3, aMMHaK,
raieHas W3BeCTb, HeTralleHas W3BeCTh, NMHUThEBas COJa M JAPYrHX): Ha3BaHUs BEILECTB IIO
mexayHapoaHoit (MIOITAK) wnu TpuBHanbHOM HOMEHKIIAType U COCTaBJIEHHE (OPMYJIbI
XMMHUYECKHX BEILECTB, ONpeAeieHHe NPUHAIICKHOCTH K kiaccy. [louck uHpopmamuu 1o
Ha3BaHUSIM, UJIEHTU(UKATOpaM, CTPYKTYpHbIM (opMysiaM. AHaIU3 XUMUYECKOW HHpOpMAIH,
[OJy4aeMOi U3 pa3HbIX HMCTOYHHKOB (CpeAcTB MaccoBod HHpopmaiuu, cerb HMHTepHET M

JpyrHe).

OK 01
OK 02

Tema 1.5.
Tuner XUMHAYECKUX
peakuui

Coaep:xanue yueOHOro MaTepuaJia

Xumuyeckass peakius. Krnaccudukanmuss XUMHYECKHX pEaKIM B  HEOPraHWYecKOW |
OpraHMYECKON XHMHUHU. 3aKOHBl COXPAHEHHs MacChl BEIIECTBA, COXPAHEHUS U IPEBpallCHUs
SHEPTUU MPH XUMHUYECKUX peakiusax. OKUCIUTEeNbHO-BOCCTAHOBUTEIbHBIE pEaKlUU (YpaBHEHUS
OKHCIICHUSA-BOCCTAHOBJICHUS,  CTENEHb  OKHUCIICHMs, OKHUCIMTEIb W  BOCCTAHOBUTEIb,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMM B NIPHUPOJE, ITPOU3BOJACTBEHHBIX IIpolLEcCax H
KHU3HECATEIILHOCTH OPTaHU3MOB).

OK 01
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Tema 1.6.

CkopocTh XMMHYECKHX
peakuuii. XuMHYECKOe
paBHOBecHe

Conep:kanue y4eOHOT0 MaTepuaJia

CKOpOCTh pEakiuu, €€ 3aBHUCHUMOCTh OT pPa3jH4YHbIX (HaKTOPOB: MPHUPOABI PEArUPYIONINX
BEIIECTB, KOHIEHTPALMU PEarupyroliuX BEIIECTB, TeMIepaTypbl W IUIOMIAIU PEaKIMOHHOU
noBepxHOCTU. TeroBbie d3PPEKTH XUMUISCKUX PEAKINI: IK30- U IHAOTEPMHUECKUE PEAKITUH.
OOpatumble peakuuu. XuMHUYecKoe paBHOBecue. @DakTOpbl, BIUSIOIIME HA COCTOSIHHE
XMMHUYECKOTO paBHOBECHS (KOHIEHTpAIUsi PEareHTOB WM TMPOAYKTOB pEaKIUH, JaBJICHHE,
temriepatypa). [Tpunmnun Jle [llaTensbe.

HpaKaneCRne 3aHATHSA

[Tpaktuueckass pabora Ne5. «BnusHue pasznuvHblx (PaKTOPOB HA CKOPOCTh XHMHUUYECKOU
peaKIum».

Pemennie mnpakTUKO-OPMEHTHUPOBAHHBIX 3a/laHUil Ha aHanu3 (HaKTOpOB, BIUSIOIUX Ha
M3MEHEHUE CKOPOCTH XMMHUYECKON peakiuu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON pPEaKIu OT
NPUCYTCTBHUS KaTanu3aTopa Ha MpHUMepe pa3JIoKEeHUsS IEpPOKCHIa BOAOPOJA C IOMOIIBIO
JUOKCHUJIAa MapraHiia ¢ KaTanas3pl. PellieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUNd Ha
npuMmenenue npuHiuna Jle-lllarense i HaXOXIEHUs HANpaBICHHS CMEIICHUS PaBHOBECHUS
XUMHUYECKON PEeaKINK U aHAIN3 (PAKTOPOB, BIUSIONINX HA CMEIICHNE XHMHYECKOTO PABHOBECHSI.

OK 01
OK 02
IIK 1.1

Tema 1.7.

PacrTBopsl, Teopus
3JIEKTPOJTUTHYECKOH
JUCCOIHAIIMY ¥ MOHHBI
o0MeH

Coaep:xanue yue0HOro MaTepHaJia

PacTBopsl. Buapl pacTBOpOB 1O COJEPXKAHHUIO PACTBOPEHHOTO BemlecTBa. PacTBOPHUMOCTD.
[TonsaTHe O JuCHepcHBIX cuUcTeMax. VICTHHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas ao0uis
BeniecTBa B pactBope. [lonsTue o BomopogHom nokazarene (pH) pactBopa. DnekTpoiauTuyeckas
qucconmanus. CUIIbHbIE U C1a0ble 3JIEKTPOJINTHI, HEATEKTPOJIUTHI. Peakiium HOHHOro 0OMeHa.

JlabopaTropHble 3aHATHUS

JlaGopaTtopnast pabota Nel «I[IpuroroBieHrue pacTBOPOBY.

[TpuroTtoBneHne pacTBOPOB 3aJaHHOW MAacCOBOHM JOJEH pacTBOPEHHOTO BEIIECTBA, MPOBEACHUE
peaknuii HWOHHOrO OOMEHa, OmpeleNieHHe Cpenbl PacTBOPOB  BEIIECTB C  ITOMOIIBIO
VHHUBEpPCATbHOTO HMHIWKAaTOpa (KHCcTas, HelTpanbHas, Iejo4yHas). 3aJaHus Ha COCTaBJICHHE
WOHHBIX peaklnuil. PenieHue NMpakTHKO-OPUEHTHUPOBAHHBIX PACUYETHBIX 3aJaHUM Ha PACTBOPBHI,
MCTIOJIb3YeMbIe B OBITOBOM M MPOU3BOJCTBEHHON AEITETFHOCTH YEIIOBEKA.

OK 01
OK 02
OK 04
OK 07
IIK 1.4

KonTtposabnas padora 1

CrpoeHue BelecTBa 1 XMMHUECKHE PEAKIUU (110 pasaeny 1).

Pa3nea 2. Heopranuyeckasi Xumust

10

Tema 2.1.
Pu3uKo-XuMHUYECKHEe
CBOMCTBA
HEOPraHM4YeCKHX

Conep:kaHue y4eGHOr0 MaTepuasa

Mertamnel. [lonoxkenne w™ertamwioB B Ilepuogudeckoil cuUCTEME XHUMHUYECKUX DJIEMEHTOB.
OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI04eK atoMoB MeTauioB. OOmme dusnyeckue
cBoiictBa MeTayuioB. CIulaBel METayUIOB. DIEKTPOXUMHUYECKHH pSJI HANPSHKEHWH METaJlIOB.

OK 01
OK 02
OK 04
IIK 1.5
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BellleCTB

XHWMHYECKUE CBOMCTBA BAXKHEWIIMX META/UIOB (HATPUM, KWW, KaJIbIIMA, MarHUW, aJlOMHHHM,
[IUHK, XpOM, JKeJIe30, MeAb) W HUX coeauHeHud. OOmue crocoObl MOTYYCHHS] METaJUIoB.
[IpumeHneHne MeTauioB B OBITY U TEXHUKE.

Hemeramnsl. Ilonoxxenne Hemeramos B Ilepuonuueckoi cucreMe XUMHYECKUX dieMeHToB [1.1.
MenpeneeBa 1 0COOCHHOCTH CTPOCHHS aToMOB. Du3nyeckre CBOMCTBA HEMETAUIOB. AJIJIOTPOIHUS
HEMETAJUIOB (Ha MpUMepe KHCIoponaa, cepbl, ¢ocdopa u yriepona). XMMHUIECKHE CBOWCTBA U
MIPUMEHEHNE BXHEHIITUX HEMETaUIOB (TaJlOTeHOB, CEPhI, a30Ta, ¢hocdopa, yriepoaa U KpeMHHUS )
U UX COCAMHEHUH (OKCUIOB, KHUCIOPOICOJEPKAIIUX KHUCIOT, BOJOPOJHBIX COCIUHEHHI).
IIpruMeHeHrne BaKHEUIIINX HEMETAUIOB M UX COCTMHEHUN.

XHUMHUYECKHE CBOMCTBA OCHOBHEIX KJIACCOB HCOPraHNYCCKUX BCLICCTB (OKCI/II[OB, THAPOKCHUAOB,
KHCJIOT, cojiel ,I[p) I'eneTnyeckas cBs3b HCOPraHMYCCKUX BCHICCTB, IIPUHAMJICIKAIHUX K
Pa3IMYHbIM KJIaCCaM. 3aKOHOMepHOCTI/I B M3MCHCHHUH CBOIICTB IMPOCTBIX BCIICCTB, BOAOPOAHBIX
COCHHHCHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUJIOB.

HpaKaneCRue 3aHATHSA

[TpakTrueckas pabota Ne6. « DU3UKO-XUMUYECKUE CBOMCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBieHHe ypaBHEHMH XUMHUYECKMX peakUud C y4yaCTHMEM TMPOCTBIX M  CIOXKHBIX
HEOPraHWYECKUX BELIECTB: METAUIOB M HEMETAJJIOB; OKCHUJIOB METaIOB, HEMETaUIOB U
aM(OTEPHBIX 3JEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAaHUN M aM(OTEPHBIX THIPOKCHUJIOB;
HEOPraHMYECKUX COJIEH, XapaKTEPU3YIOIINUX UX CBOICTBA.

Pacuérbl Macchl BemiecTBa Wil 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BbEMY OJTHOTO M3 y4YacTBYIOIIMX B PEaKLUHU BEIIECTB, pacuéThl mMacchl (00BbEMa, KOJIMYECTBa
BEIECTBa) MPOJIYKTOB PEaKIMU, €CIU OJHO W3 BEIECTB UMEET NMpuMecH. PerieHne mpakTHKO-
OpPUEHTHPOBAaHHBIX 3a/laHUIl Ha CBOICTBa, COCTaB, MOJy4YeHHE M O€30MacHOE MCIOJIb30BaHUE
BaXHEHIIIMX HEOPraHWYECKUX BEUIECTB B OBITY M MPOPECCHOHANIBHOMN AESITEIbHOCTH YEJIOBEKa.

Tema 2.2.
Nnentuduxanus
HEOPraHM4YeCKHX
BelleCTB

Coaep:xanue yueOHOro MaTepHaJia

JlabopaTopHbIe 3aHATHS

JlaGopatopHas padota Ne2 «MneHTudrKaus HEOPraHUYECKUX BEILIECTBY.

Pemenne skcriepuMEHTaNbHBIX 3334 110 XMMHYECKUM CBOMCTBAM METAJLUIOB U HEMETAJIOB, IO
paclo3HAaBaHUIO M IIOJIYYEHUIO COEIMHEHUH METAUIOB M HEMETAUIOB (B3aMMOJCHCTBHE
TUIPOKCUIA ANIOMHUHMS C pacTBOpaMU KUCJIOT M lienodel,). UneHTudukanus HeopraHndecKux
BEIIECTB C MCIIOJIb30BAaHUEM HX (PU3MKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakuuii. KauecTBeHHBIE peakuuu Ha cyibdaT-, KapOOHAT- M XJOPUI-aHUOHBI, Ha KaTHOHBI
METAJIJIOB U KATHOH aMMOHUS.

OK 01
OK 02
OK 04
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KonTtpouabnas paéora 2

CBoiicTBa HEOPraHUYECKUX BELIECTB (10 pasjaeny 2)

Pa3nea 3. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH

Tema 3.1.
Knaccupuxkauus,
CTPOEHHUE U
HOMEHKJIATypa
OpPraHuYecKuX BellecTB

Conep:kanue y4eOHOT0 MaTepHuaJia

[Ipeamer opranuveckoil XUMUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUYCHHE B MOJIYYCHUH HOBBIX
BEIIIECTB M MaTepuayioB. Teopusi CTpoeHHs opraHuyeckux coeauHenuit A.M. bytneposa, eé
OCHOBHBIE TI0JIOKeHUs. CTPYKTypHBIE (POPMYIIBI OPraHMYECKHUX BEmIeCTB. [ oMoIoTHsI, M30MepHsl.
XuMHYecKas CBSI3b B OPraHUYECKUX COCTMHEHUSIX: KPATHBIE CBSI3U, G- U TT-CBS3H.

[IpencraBnenne o KinaccuUKAIMK OPraHWMYECKUX BemlecTB. HoMeHKIaTypa OpraHHYeCKHX
coeMHEHUH (cucTeMaTH4ecKas) U TPUBUATbHBIC HA3BAHUS BAXKHEUIINX MPEICTaBUTENCH KIIacCOB
OpPraHWYECKHUX BEIIECTB.

HpaKaneCRue 3aHATHSA

[Tpaktuyeckas pabora Ne7. «HomeHKIIaTypa OpraHUYeCKUX BEILIECTBY.

O3zHakomieHue ¢ oOpa3snamMy OpraHMYecKMX BEIIECTB W MaTepuajaMM Ha MX OCHOBE,
MOJICJIUPOBAHNE MOJIEKYJI OPIraHUYECKUX BEIECTB, HAOIIOCHNE U ONTUCAHUE AEMOHCTPALIMOHHBIX
OIIBITOB I10 MPEBPALICHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHuM (IU1aBiIeHUE, O0yrIMBaHUE U
ropenue). CocraBieHue NOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POpMyJT OpraHMYeCKUX BELIECTB
OTAENBHBIX KJIACCOB, HCIIOJIb3YySl HMX HA3BaHMWS II0 CUCTEMaTU4YECKOW W TPHUBUAIBHOU
HOMEHKJIaType (STWIIEH, aleTWIeH, TJIMLEpHH, (eHod, (opManbaerui, YKCyCHas KHUCIIOTa,
rmnuH). Pacdersl mpocteiimeit GpopMynbl OpraHU4eCcKOW MOJIEKYJIbl, UCXOJS U3 3JIEMEHTHOIO
cocrana (B %).

OK 01

Paznen 4. YrieBoaopoabl

Tema 4.1.
Yraesogopoasl M HX
NPUPOJAHbIE HCTOYHHKH

Coaep:xxanue yueOHOro MaTepuaJia

[TpenenvHbIE YrIeBOAOPOABI (AJIKaHBI): COCTaB M CTPOEHHE, TOMOJIOTHYECKUH psijl. MeTaH U 3TaH:
COCTaB, CTPOEHHE, (PU3MYECKHEe U XUMHYECKHE CBOWCTBA (peakUuu 3aMelleHUs U TOpPEHus),
NIOJIy4YE€HUE U IPUMEHEHHE.

HenpenenbHbie yriaeBo1opo/is! (aTKeHbI, alTKaAHMCHbI, aIKHHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKHI psAl. DTUIEH W MPONUJIEH: COCTaB, CTPOCHHUE,
bu3NYeCKue U XUMHUUECKHE CBOMCTBA (PEaKIMU THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIIUH,
OKHUCJICHUS U MTOJIMMEpPU3alii) OJy4eHHE U IPUMEHEHHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3, XUMHYECKOe CTPOEHHME, CBOMCTBA (peakuus
MOJTMMEPH3alliK), IPUMEHEHHUE (111 CHHTE3a MPUPOTHOTO U CHHTETHYECKOTO KaydyKa U PE3UHBI).
AJKWHBI: COCTaB W OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHYECKMA psld. AIETUIIEH: COCTaB,
XUMHYECKOe CTpoeHHe, (GU3MUYECKHe M XUMHYECKHe CBOICTBa (peakiuu TUAPUPOBAHUSA,

OK 01
OK 02
OK 04

IIK 1.1 IIK 1.5
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rajJoreHUpOBaHus, THApAaTAllMd  TOPCHHUs), TMOJy4eHHEe W  NpPUMEHEHHe  (MCTOYHHK
BBICOKOTEMIICPATYPHOT'O IJIAMEHH JIJIsl CBAPKH U PE3KU METAJIIOB).

Apomarudeckue yrieBogopons! (apeHsl). beH3on u Tonyord: cocTtaB, cTpoeHHe, (pu3MUECcKHe U
XUMHYECKHE CBOMCTBA (peaKLII/II/I TaJIOrCHUPOBAHUA U HHTpOBaHHH), MOJIYy4YCHUEC U IPHUMCHCHUC.
Tokcu4HOCTh apeHOB (BIHMSIHUE OCH30JIa HAa OpraHW3M uelioBeKa). ['eHeTHdecKas CBS3b MEXIY
YIIIEBOAOPOAAMH, IPUHAUICKALTIMH K PA3IMYHBIM KJIACCAM.

[IpupoHBIE UICTOYHHUKH YIIIeBOIOPOAOB. IIpuponHblil a3 u nmomytHsie HedTsHbIE Ta3bl. HedTh 1
e¢ mnpoucxoxnaenue. CrocoObl mnepepaOOTKH HE(PTH: TEPErOHKa, KPEKHHT (TePMUYECKHA,
KaTaJUTU4ecKuii), mmpomu3. [lpomykTer mepepaboTku  HedTH, HX NpPUMECHEHHE B
IPOMBIIIEHHOCTH U B ObITYy. KaMeHHBIN yrosb U NPOYKThI €ro nepepaboTKH.

Tema 4.2.
DOU3NKO-XUMHYECKHE
CBOMCTBA
yIJIeBOIOPO10B

Coaep:xanue yueOHOro MaTepHaJia

JlaboparopHble 3aHATHUS

JlaboparopHuas pabota Ne3 «CBoiicTBa yriieBOAOPOIOBY.

TpuBuanbHass U MEXIyHapOJHAs HOMEHKJIATypa, XMMHUYECKHE CBOWCTBA, CIOCOOBI MOIYy4YEHUS
yriaeBonopoaoB. Ilomyuenue sTuieHa U U3Y4YeHHE €ro CBOMCTB. MopenupoBaHHE MOIEKYNI U
XUMHYCCKUX TPEBPAILICHUN YIIIEBOJOPOIOB (HA MpUMeEpe 3TaHa, STHIICHA, alleTUICHA U JIp.) H
raJIOT€HONPOU3BOTHBIX.

OK 02
OK 04

Pazgen 5. Kuciopomoconepxkamue opranHnyeckie coeIuHeHus

13

Tema 5.1.
Cnuprsl. PeHoJ

Coaep:xanue yue0HOro MaTepHaJia

[penenbHbIe OHOATOMHBIC CIIUPTHI (METAHOJ M ATAHOJ): CTPOCHHE, (PU3UYECKUE U XUMUYCCKUE
CBOWCTBa (peaklUu C aKTHMBHBIMH METaJUlaMH, I'aJOreHOBOJOPOJaMH, TOpEHHE), MPUMEHEHHUE.
Bonxoponseie CcBA3M MEXIy MOJIEKYJIaMH COUPTOB. PU3HOIOTMYECKOE JEHCTBHE METAaHOJIA M
ATaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroaroMHbIe CIUPTHI (ITHICHIIIUKOIb U TIMICPUH). CTPOCHHE, (PU3NYECKUE U XUMHUYCCKUE
CBOMCTBa (B3aMMOJEHCTBHE CO WICJIOYHBIMM METalJIlaMHM, KadeCTBEHHAs peakuus Ha
MHOT0aTOMHBIE CIUPTHI). DPUZNOJIOTUYECKOE AEWCTBUE Ha OpraHu3M uesioBeka. lIpuMeHeHue
[JIALEPUHA U STHIICHTJINKOJIS.

®enon. CTpoeHne MOJEKYJbI, (U3HYECKHE M XHUMHYECKHE CBoMcTBa (eHosa. TOKCHYHOCTH
¢enona, ero (hu3MoIOrNUEcKOe JecTBUE Ha OpraHu3M yesnoBeka. [Ipumenenue enona.

OK 01
OK 07

Tema 5.2.

AJbaeruanl.
Kap0oHoBbIe KHCIOTBI.
Caoxubie 3¢pupsbl

Conep:kaHue y4eGHOr0 MaTepuasa

Anpaeruaipl M KEeTOHBI ((opManbAeTHja, areTanblerui], aleTOH): CTpOeHHEe, (U3UYECKUE H
XUMUYECKHE CBOMCTBA (pPEaklMM OKHCICHHS W BOCCTAHOBJICHHUS, KA4eCTBEHHBIC PEaKIUH),
MOJIy4YeHUE U IPUMEHEHHE.

OK 01
OK 02
OK 04
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OnHOOCHOBHBIE IIpelelibHble KapOOHOBBIE KHUCJIOTHI (MypaBbUHAasT M YKCYCHas KHCIOTBI):
CTpoeHue, (u3nyeckne W XUMHYECKHE CBoiicTBa (0OIIME CBOMCTBA KHCJIOT, pPEaKIUs
sTepupuKanuM), MojydeHue U npuMmeHeHue. CrTeapuHOBas U OJIEMHOBas KHUCJIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblla KaK COJIM BBICIINX KapOOHOBBIX KHUCIOT, UX
MOIOIIIEE IENUCTBUE.

Crnoxnble 2QHUpbl KaK MPOU3BOJHBIC KapOOHOBBIX KUCIOT. ['MApOIHN3 CIOKHBIX 3¢(upoB. Kupsbr.
I'mapoinns xupos. Ilpumenenune xupoB. bruonoruyeckas posib KUPOB

Tema 5.3.
YrieBoabl

Coaep:xanue yueOHOTo MaTepHaJia

VYrneBonabl: cocTaB, Kiaccu(uUKalus YriaeBoJOB (MOHO-, AM- M MoaHMcaxapunisl). [mroko3za —
IPOCTEHIINKA MOHOCaXapHua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbI, (PU3MYECKHE U XHUMUYECKHE
CBOICTBa TNIOKO3bI (B3aumojeictBue ¢ rumapokcuaom wmenu (II), oxucnenne aMMuadHbIM
pactBopoMm okcujna cepedpa (1), BoccranoBieHre, OpOKEHUE TITIOKO3bI), HAX0XKICHHE B MIPUPO/IE,
NPUMEHEHUE TIIIOKO3bl, OMOJOrMYecKas poJib B IKU3HEACSATEIbHOCTH OpraHu3Ma 4YeloBeKa.
®otocuHTe3. PPYKTO3a KaK N30MEP TIFOKO3BI.

Caxapo3za — mpeacTaBUTENb IUCAXapHIOB, TUIPOJIM3 Caxapo3bl, HaXOXJIEHHWE B MPHUPOAE U
pUMEHEHHE.

[Tonucaxapuapl: Kpaxmal M IEJUI0J03a Kak HpUpoHble monuMmepbl. CTpoeHue Kpaxmaia u
EJUTIOJIO3BI, (PU3UUECKHE U XMMHYECKHE CBOMCTBA Kpaxmaia (THIPOJIN3, Ka4eCTBEHHAs PEaKIHs C
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
Pu3uKo-XuMHUYECKHe
CBOMCTBA
KHCJIOPOIO0COACPKALIMX
OpPraHuYecKux
coeTHHEHUH

Conep:xanue yueOHOTro MaTepuaJia

IIpakTHYeckHe 3aHATHA

[Ipaktuueckass pabora Ne. «Homenkimarypa  KHCIOPOIOCOIAEPKAIIUX  OPTaHUYECKHUX
COEIUHEHUIN».

TpuBuanbHass ¥ MEXIyHapOIHAs HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CIOCOOBI MOTy4YEHUS
CIUPTOB U (HEHOIIOB, KAPOOHOBBIX KUCIOT U 2PUPOB, albJACTHAOB U KeTOHOB. COCTaBICHUE CXEM
peakuuii (B TOM YHCIEe MO TNPEUIOKEHHBIM IIEMOYKaM MPEBpAIICHUI), XapaKTepU3YIOLINX
XUMUYECKHE CBOMCTBA KUCIOPOAOCOACPKANTUX OPTAHNUYECKIUX COCTUHEHUM.

[TpakTudeckass pabora Ne9. «Xumudeckwe W (U3HUECKHE CBOWCTBA KHCIOPOIOCOIEPIKAIIIX
OpPraHUYECKUX COCTUHEHUS.

[IpoBenenune, HaOMIOAEHHE M OINUCAHUE JAEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CHHUPTOB,
Ka4eCTBEHHBIE PEaKIMM OJHOATOMHBIX CHHPTOB (OKHciIeHue ostaHona okcumoMm Menu (l1)),
MHOTOATOMHBIX CITUPTOB (B3auMojieiicTBue TaumepuHa ¢ ruapokcuaom meau (1)), anpmernaos
(okucneHne aMMuauHbBIM pacTBopoM okcuga cepeopa(l) wu  ruapokcmmom wmemm (1),
B3aMMOJICICTBHE KpaxMalla C HOJIOM), H3yUY€HHUE CBOMCTB pacTBOpa YKCYCHOM KHCIIOTHI.

OK 01
OK 02
OK 04
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Paznen 6. A3orconeprkaniue opranHnyecKkue coeIuHeHus

o

Tema 6.1. Copnepxxanue yueOHOIro MaTepuasa 4 OK 01
AMUHBI. AMMHBI: METWJIAMUH — MNPOCTEHIIMH NPEICTaBUTENb aMHUHOB: COCTaB, XMMHYECKOE CTPOECHHE, OK 02
AMMHOKHCJIOTBI. ¢du3nUeckre 1 XUMUYECKHE CBOMCTBA, HAXOXK/IEHUE B IPUPO/IE. OK 04
beakn AMUHOKHCIOTH Kak aM(OTepHble OpraHuyeckue coeauHeHus. Ddusznueckue M XUMHUYECKHE

CBOWCTBAa AMHHOKHUCIOT (Ha MpHMepe IHIuHa). buonornyeckoe 3HAaYeHHWE aAMHHOKHUCIOT. 2

IMenTuaer.

benku xak mpupoasbie monuMmepsl. llepBuuHas, BTOpUYHAas MU TPETUUHAs CTPYKTypa OEJIKOB.

XHMHYeCKHe CBOWCTBA OENIKOB: THAPOIIN3, JeHATYypallks, KaYeCTBEHHbIE PEaKIIMK Ha OEJIKHU.

IIpakTHYyecKue 3aHATHS

[TpakTuueckas pabota Nel0. «CBoiicTBa a30TOCOAEPKAIUX OPIrAaHUYECKUX COSTUHEHUN.

Ou3nuecKre U XMMHYECKHE CBOMCTBA aMHHOB (PEAKIMH ¢ KUCIOTAMU U TOPEHHSI) 1 aMHHOKHUCIIOT 2

(na mpumepe rimnuHa). HabmioneHue u omnucaHue JEMOHCTPALIMOHHBIX OIBITOB: JACHATYpalus

OCJIKOB ITPU HArpEBaHUMU, IIBETHBIC PEAKIIUU OCTKOB.
Pa3nes 7. BbicOkOMOJIeKYJISIPHBIE COeINHEHUSI 2
Tema 7.1. Coaep:xxanue yue0HOro MaTepHaJia 2 OK 01
ILnacTmaccsl. IIpakTHYeckHe 3aHATHA OK 02
Kayuyku. Bosiokna [Tpaktiueckast pabora Nell. «CuHre3, aHanu3 U KilacCHU(PHUKAIUS BbICOKOMOJIEKYISPHBIX OK 04

COEIMHEHUI» IIK 1.1

OCHOBHBIE TIOHATUS XUMHHM BBICOKOMOJEKYJSIPHBIX COEIMHEHHMH: MOHOMEp, IOJIHUMED,

CTPYKTYpHOE 3BEHO, CTENEeHb IOJUMEpPU3AlMM, CPEAHSsI MoJeKkyispHas Macca. OCHOBHbIE

METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSIMHEHHH — MOJIMMEpU3aIUs U OJMKOHICHC AL, 2

OszHakomiieHHE C 0OpaslamMH TMPHPOTHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB:

MJIaCTMACCHl (TIOJMATUIICH, TOMUIPONIICH, MOTUBUHUIXIOPU, MOJMCTHPON); HATypalbHBIA U

CHHTETHYECKHE Kaydyku (OyTaaueHOBBIA, XJIOPOTPEHOBBIA ¥ HW3OMPEHOBBIN); BOJOKHA

(HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), HMCKYCCTBEHHBIC (alleTaTHOE BOJIOKHO, BHCKO3a),

CHHTETHYECKHE (KalPOH M JIABCaH).
KonrpoJsibHasi pagora 3 |CTpyKTypa M CBOMCTBA OpraHWYecKUX BelecTB (1o paszzienam 3-7) 2
IIpodeccnonaibHO OPpEHTHPOBAHHOE COJePKaHUE (COoAepKaAHUE TPUKJIIATHOTO MOAYJIs) 8
Pazgen 8. Xumus B ObITY M IPOU3BOACTBEHHOI JeATEIbHOCTH Ye10BeKa 8 OK 01
Tema 8.1. Coaep:xanue yueOHOro MaTepuaJia 8 OK 02
Xumuyeckue [IpaBuia SKOIOTMYECKH IIe1eCO00pPa3HOro MOBEACHHUS B OBITY M TPYAOBOM JEATEIBHOCTH B 4 OK 04
TeXHOJIOTHH B IENIIX COXPAHEHUS CBOETO 3J0POBbS M OKPYXKAMOMEH TNPUPOTHOW CpeIpl, OMaCHOCTh OK 07
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NOBCEIHEBHOH U
npodeccuoHaIbLHOM
AeATeJIbHOCTH YeJIoBeKa

BO3JICUCTBUSl HA JKMBBIE OpPraHU3Mbl OPraHUYECKHX BEHIECTB  OTACJIBHBIX  KJIACCOB
(YyriaeBomopozpsl, COUpThl, (HEHOJBI, XJIOPOPraHUYECKHE IPOU3BOJAHBIC, AIBJACTUABI H 1p.),
MOKa3aTelb NPeJeiabHO TONMyCTUMON KOHLIEHTPALUU U €r0 UCIIOIb30BaHUE.

Ponp xumum B oOecrieueHMM HKOJOTHYECKOW, DHEPreTHYECKOW M MHUIIEBOH Oe30MMacHOCTH,
pa3BUTUM  MEAMILIMHBI, CO3JaHMM HOBBIX MaTepuanoB (B 3aBHCHUMOCTH OT BHUJA
npodeCCHOHATBHON JIeITETbHOCTH ), HOBBIX HCTOYHUKOB YHEPTUU (AIbTEPHATHBHBIC UCTOYHHUKH
sHepruu). [loHsATHE O HAyYHBIX METOAAX T[O3HAHMSA BEHIECTB M XHUMHUYECKUX PEaKIUil.
[IpencraBiaenus 06 OOMMX HAyYHBIX NPUHIMIIAX MPOMBIIUIEHHOTO IMOJYYSHHs Ba)KHEHIINX
BelIeCcTB (Ha MpUMepax MPOU3BOJCTBA AMMHAKa, CEPHOU KUCIOThI, METAHOJIA).

XuMHUSLT ¥ 3/I0pOBbE UEIIOBEKAa: TpaBWiia OE30MacHOrO HCIOIB30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, ObITOBOM XHMMHH B MTOBCEAHEBHON )KU3HHU.

HpaKaneCRue 3aHATHSA

[Tpaktiueckass pabota Nel2. «[IpuMeHeHHME XUMHUYECKMX BEIIECTB U TEXHOJOTUH C y4eTOM
Oynymiei mpopecCHOHATBHON ACSITEITLHOCTH.

Pemenne keiic-3a1ay 1Mo TemaM: THILEBBIE NPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO TMHTAHUSA,
Ba)KHeUIIMe CTPOUTCIIbHBIC n KOHCTPYKIOMOHHBIC MaTcpuraibl, CEIBbCKOXO03SMCTBEHHOS

IIK1.1
IIK 1.4
IIK 1.5

IPOU3BOJCTBO, KPAacCKH, CTEKIO, KepaMHKa, MaTepuaibl s 3JIEKTPOHHKH, HaHOMAaTEepPHAbI, 4
TEKCTHJIbHBIE BOJIOKHA, WMCTOYHHKH SHEPrHH, OPraHHYECKHe W MHHEpaJbHBIC YAO0OpEeHHS,
JIeKapCTBEHHbIE M KOCMETHUYECKUE MpenapaThl, ObITOBas XUMHsI, MaTEpUabl U3 HCKYCCTBEHHBIX U
CHHTETHYECKUX BOJIOKOH.

3ammra: [IpencraBieHue pe3ylbTaTOB pelleHUs Keic-3a71ad B (GopMe MUHHM-IOKIAAA
(morryckaeTcst MCTIoJIb30BaHNe rpadUuIeCKUX U PE3EHTAIIMOHHBIX MaTepPHAaJIOB).

IIpoMeskyTOoUHasi aTTecTalUs MO AUCHMILINHE (1uddepeHInpOBaHHbIHM 3a4eT) 2
Bcero 72
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3. VCJIOBUS PEAJIM3AIIMM TIPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
TACIATLITAHBI

3.1. Tpe6oBaHMS K MUHUMAJILHOMY MATEePUAJIbLHO-TEXHHYECKOMY 00ecnedeHH o

JIJis peanu3anuy IporpaMMbl JUCIHMILTAHBI JODKHBI OBITh MTPEIYCMOTPEHBI CIICAYIONIUE
CIICNIMAJIbHBIE TIOMEIICHMS: Yy4eOHbI KaOWHEeT XUMHUU W/WIM YYEeOHOM XHUMHUUYECKOU
1abopaToOpHUH.

D deKkTUBHOCTD MperoaaBaHus 00IIe00pa30BaTeIbHON TUCIUIUTMHBI «XHMHS» 3aBUCUT
OT HAJIMYMsI COOTBETCTBYIOIIETO MAaTEPUATbHO-TEXHHUYECKOTO OCHAIIEHUS. JTO OOBICHICTCS
OCOOCHHOCTSIMU JIUCUUIUIMHBI, B TEPBYID OYepelb, €€ SKCICPUMEHTAIBHBIM XapaKTepoM,
OIMPOKAM  CHEKTPOM TPHUMEHEHHUS U MNPAKTHYECKOH 3HAYMMOCThIO. Pekomenmyemoe
MaTepUaIbHO-TEXHUYECKOEe oOecrieueHne KaOWHeTa XWMHH UM XHMHYECKOW J1abopaTopuu
BKJIIOYAET: CICIUATM3UPOBAHHYI0 MEOETh M CUCTEMbI XPaHEHUS, TEXHUYECKHE U DIICKTPOHHBIC
cpeacTBa OOydYeHHS, JIEMOHCTPAIMOHHBIC Y4YeOHO-HATJISAHBIC IMOCOOMS, JIEMOHCTPAIIMOHHOE
o0opynoBaHue M TPUOOPHI, J1TAOOPATOPHO-TEXHOJIOTHUECKOE O0OpyIOBaHHE, J1a0OPATOPHYIO
XHUMUYECKYIO TMOCYHy, MoJiein (OOBEMHBIC W IJIOCKUE), HATypallbHble OOBEKTHI (KOJUICKIIWH,
XUMUYECKHUE PEAKTUBBI), 000pyI0BaHUE JTa0OPaHTCKOM.

CrnenuaJn3upoBaHHas MedesIb U CHCTeMbl XPaHEHU S

1. | Cron maGopaTopHBIN AEMOHCTPAIMOHHBIHN (C 3aIIUTHBIM, XHMOCTOUKHM U
TEPMOCTOMKUM MTOKPBITHEM, PAKOBUHOM, ITOABOJIKOM U OTBEIEHUEM BOJIbl, CAHTEXHUKOM,
AJIEKTPUUECKUMHU PO3ETKAMH, aBTOMATaMH aBapUITHOTO OTKIIFOYSHHS TOKA).

2. | Cton mabopaTOpHBIM JEMOHCTPALIMOHHBIN C HAJICTPOUKOH (C 3alIUTHBIM, XUMOCTOUKHM
Y TEPMOCTOMKUM MOKPBITUEM).

3. | Cron yueHnueckuil 1a00paTOpPHBIH, peryIUpyeMbIii 10 BHICOTE (C 3alIUTHBIM,
XUMOCTOUKUM U TEPMOCTONKHUM IMOKPHITHEM, PAKOBUHOM, OOPTUKOM 10 HAPYKHOMY
Kparo, I0/IBOIKOM M OTBEJICHHEM BOJIbl, U CAHTEXHUKOW)/CTON yUEeHUUECKUH,
perynupyemMsblii o BbICOTE (MMPUOOpETAaETCsl TOIBKO MPU HAIWYUH CIIEHUAIbHOTO
J1a00PaTOPHOTO OCTPOBHOT'O CTOJIA) (1O KOIUYECMEY 00YHAIOUUXCSL).

4. | Ctyn yueHHUYECKUH (no Koauvecmsy 00yuarowuxcs).

o

OrserymuTensb.

S

Jocka knaccHasi/PenbcoBast cuctema ¢ KIIaCCHOM U MHTEPaKTUBHOM JTO0CKOM
(mporpammHoe o0ecrieueHne, IPOEKTOp, KPEIJIEHUS! B KOMIUIEKTE)/HHTEPAKTUBHON
MaHeNbo (MPOrpaMMHOE 00ECTIeYeHUE B KOMILIEKTE).

Ctoz ¢ simuKamMu Jisi XpaHeHUs/TyMOol (pabouee mecmo npenodasamelis).

-
8. | Kpecno oducHoe (pabouee mecmo npenodasamens,).
9. | Hocka npoOkoBas/Jlocka MarHUTHO-MapKepHasl.

10. | Cucrema (yCTpOHCTBO) AJIsl 3aTEMHEHUS OKOH.

11. | Ika¢ BBITSHXKHOM MaHOPAMHBIH.

12. | Hlkad ans xpaHeHUs1 y9eOHBIX TOCOOUH.

13. | AnTeuka YHUBCPCAJIbHASA JI OKa3aHUs HCpBOﬁ MEIUITMHCKOM TOMOIITH.

Texuuueckue cpeacrsa

1. | MHoro¢gyHKIIMOHAIBHOE YCTPOWCTBO/TIPUHTED.

2. | aTepakTMBHBIN MPOTpaMMHO-AIMITAPATHRIA KOMILIEKC MOOMIIHFHBIN HITH CTAaIlHOHAPHBIN
(mporpammHOe obecrieueHne, MpoeKTop, KperieHne B KoMIuiekTe)/PenbcoBas cucrema ¢
KJIACCHOW W MHTEPAKTUBHOU JOCKOM (MporpaMMHOe o0OecrieueHre, mpoeKTop, KPETIeHNe
B KOMILJICKTE )/ HIHTEPAaKTUBHON MaHEJbI0 (IpOrpaMMHOE 00ecrieueHre B KOMIIIEKTE).

3. | IlepcoHanbHbIi KOMITBIOTED € TIEpUQEepUei/HOYTOYK (JIMIIEH3MOHHOE IPOTPAMMHOE
obecrnieueHne, 00pa3oBaTEIbHBIM KOHTEHT M CHCTEMa 3AIUTHI OT BPEJOHOCHOH
nH(popMaluu, IporpaMMHoe obecrieueHue i nudpoBoii 1adoparopuu, ¢
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| BO3MOIKHOCTBIO OHIAMH-0TIPOCA).

3.]'IeKTp0HH]>Ie cpeacrea oﬁyqe}mﬂ

1. | DnektponHbIe cpeacTBa o0ydeHus/IHTepakTHBHBIC MOCOOM/OHIalH-KYPCHI (10
pazoenam paboueil npocpamMMbL).

JlemoHCTPauMOHHBIE Y4eOHO-HATJISAIHbIE TOCOOMSI

1. | CiioBapu, CIpaBOYHHKH, SHIUKIIONCIUS (110 XUMUUECKUM HAVKAM).

2. | KoMmiekT mopTpeToB BEIUKUX XUMHKOB.

3. | [TocoOus HArIAIHON PKCIO3ULIAH.

4. | Ilepuoanueckas cuctema xuMudeckux anementoB .M. Menneneesa.

CrnenuaJn3upoBaHHasi MeOeslb U CHCTEMbI XPAHEHHsl JJI XUMHYECKOii J1JabopaTopun

1. | JJaGoparopHbIii OCTPOBHOH CTON (ABYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITHEM, HA/ICTOJIbEM, C IMMOACBETKOMN U ANEKTPUUECKUMU PO3ETKAMU,
10/IBOJIKOM U OTBE/IEHUEM BOJIbl, U CAHTEXHUKOM).

2. | Ctyn nabopaTOpHBIN, peryIupyeMbIii IO BBICOTE.

3. | Cron nabopaTopHBIi JeMOHCTPAIIMOHHBIH (C 3aIIUTHBIM, XHMOCTOHKUM U
TEPMOCTOMKUM TOKPBITHEM, PAKOBHHOM, MIOJIBOIKON U OTBEICHUEM BOJIbI, CAHTEXHUKOMH,
AJIEKTPHUYECKUMH PO3ETKAMH, aBTOMAaTaMH aBaPHITHOTO OTKJIIOUEHHSI TOKA).

4. | Crost 1ab0OpaTOPHBIN IEMOHCTPAIIMOHHBINA ¢ HAJICTPOUKOH (C 3aIIUTHBIM, XHMOCTOUKHM
Y TEPMOCTOHKHUM TIOKPBITHEM).

5. | Crou ¢ simukamu JUtst XpaHeHHs/ TYMOOH.

6. | Kpecno oduchoe.

7. | OrHeTymuTels.

JleMOHCTpPalMOHHOE 000PYI0BaHME U MPUOOPHI I KAa0MHeTAa U J1adopaTopun

1. | Becsl anekrponssie ¢ USB-niepexoqHIKOM.

2. | CToJIMK NOTbEMHBIH.

3. | lenTtpudyra 1eMoHCTpallMOHHAsl.

4. | lllTaTuB 1€eMOHCTPAIIMOHHBIN.

5. | Anmapat Juist IpOBEACHUS] XUMHUYECKUX PEaKIIHH.

6. | Anmmapat Kumma.

7. | DBnuomerp.

8. | I'openka yHuBepcaibHasl.

9. | [Ipubop i1t HIUTIOCTPAITUH 3aBUCUMOCTH CKOPOCTH XUMHUYECKUX PEAKIUH OT YCIOBHMA
OKpY’Karolen cpeibl.

10. | HaGop auist ayieKTpoIin3a IeMOHCTPAIIHOHHBIH.

11. | ITpuGop 11t ONBITOB O XMMHUU C HIEKTPHUUECKUM TOKOM (J1aOOPaTOPHBIN).

12. | I[TpuGop [yIst OKUCIICHHSI COIUPTA HAJT MEJTHBIM KaTaJIH3aTOPOM.

13. | ITpubop 1 nosydeHHs rajJouI0aIKaHOB IEMOHCTPALIMOHHBIH.

14. | TIpubop 15 noaydeHus: paCTBOPUMBIX BEIIECTB B TBEPJIOM BUJIE.

15. | YcranoBka Juist GUIBTPOBAHUS MO BAKYYMOM.

16. | ITpuGop 1 onpesieseHns: CoCTaBa BO3ayXa.

17. | 'azoanayM3aTOp KUCIOPOJIAa M TOKCHYHBIX Ta30B ¢ MU(POBON WHIUKAIMEH MOKa3aTeseH.

18. | [Tpubop U1t MILTIOCTPAIIMH 3aKOHA COXPAHEHUS] MAaCChl BEIIECTB.

19. | YcranoBKa JUIsl MEpETOHKH BEMIECTB.

20. | bapomeTp-anepous.

21. | Habop muist m3ydeHust BOJIOPOTHOM SHEPTETHKH.

22. | pH-meTpsI (Qononnumenvroe sapuamusroe 060pyoosanue).
JlabopaTopHo-TexHOJI0rHYecKOe 000py/A0BaHMeE /ISl KA0MHeTa U JIa0opaToOpun

1. | IlpubGop as nmonydeHus raJouJ0TKAaHOB M CIIOKHBIX A(UPOB JTA00PATOPHBIM.

2. | KonbGonarpesatens.

3. | DnexTpormTKa.

4. | bans komOuHUpOBaHHAS TabOpaToOpHasl.
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Bechl 17151 chlmyunx MaTepHaos.

[Tpubop 1t mosTy4eHus ra3os.

CrnupToBka 1abopatopHasi.

MarnurtHas Memanka.

Mukpockon nuppoBoii ¢ pyKOBOJCTBOM I0JIb30BATENS M TOCOOMEM JJIsl yUaIIUXCS.

10. | HaGop a1t YMCTKU ONTUKH.

11. | Habop nocy/sl AJisi peaKTUBOB.

12. | HaGop nocyabl ¥ IpuHAAICKHOCTEN 17151 pabOThI ¢ MaJIbIMU KOJIMYECTBAMH BEILIECTB.

13. | Habop npuHaanexHOCTEH UIsi MOHTaXa MPOCTEUIINX MPUOOPOB MO XUMHUH.

14. | HabGop mocy/sl ¥ MPUHAJISKHOCTEH U3 MpomnuieHa (MUKPOIabopaTopus).
JlaGopaTopHasi XumMuuecKasi ocy/aa Juisi KabuHeTa u J1abopaTopuu

1. | KommuekT ko0 1eMOHCTPallMOHHbIX.

2. | HaGop nmpoOoKk pe3HOBBIX.

3. | IlepexoJ CTEKIISTHHBIN.

4, | TIpobupka Bropia.

5. | [Ipobupka nByxKoseHHasl.

6. | CoenuHUTENb CTEKISTHHBIN.

7. | 3aXuM BUHTOBOM.

8. | 3axum Mopa.

9. | HInaHr CUIMKOHOBBIH.

10. | KomMmieKT CTeKISTHHOM MOCyAbl Ha MITH(ax IeMOHCTPAIMOHHBIN.

11. | lo3upytoliee yCcTpoicTBO (MEXaHUYECKOR).

12. | Kommiext uznenuii u3 kepamuku, dapdopa u dasiaca.

13. | Komruiekt soxek haphopoBbIX.

14. | Kommuekt MepHbIX K00 Majoro oobema.

15. | Komnuekt MepHbIX K0JO0.

16. | KommieKT MepHBIX HWJIMHAPOB MIACTUKOBBIX.

17. | KoMniekT MEepHbIX HUINHIPOB CTEKIISHHBIX.

18. | KommieKT BOPOHOK CTEKJISIHHBIX.

19. | KoMImiekT nmumeTox.

20. | KoMIuIeKT CTakaHOB IJIACTUKOBBIX/CTEKIISTHHBIX .

21. | KoMIUIeKT CTaKaHOB XUMHUYECKUX MEPHBIX.

22. | KoMIUIEKT CTaKaHYMKOB JJIsl B3BELIMBAHMUS.

23. | KOMIUIEKT CTYTOK C IECTHKaMHU.

24. | Habop mmarenei.

25. | Habop nuHIIETOB.

26. | Habop gamex [lerpu.

27. | TpyOKka cTexJIssHHasl.

28. | DkcuKarop.

29. | Yama kpucTaJITU3allMOHHAS.

30. | IIumisl THreabHBIE.

31. | Bropertka.

32. | IIpoGupka.

33. | banka 101 peakTUBBI MTOJIMITHIICHOBAS.

34 | banka moJ1 peakTUBBI CTEKJIIHHAS U3 TEMHOT'O CTEKJIa C IPUTEPTOH MPOOKOH.

35. | Habop CKISTHOK [Tt pacTBOPOB PEAKTHBOB.

36. | [Tanouka cTekIsHHAS.

37. | lTaTuB 11t mpoOUPOK.

38. | KommuiekT cpecTB Uil MHAMBUAYAIbHON 3alUTHI.

39. | KoMIuiekT TepMOMETpOB.
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40. | CymunpHas MaHeb JUIsl TOCY/bI.

41. | ®unbTpoBanbHas Oymara/QuiIbTpsl OYMaXkHbBIE (OONOIHUMENbHOE 8APUATNUBHOE
obopyoosanue).

Mopaenu (00beMHBbIE M IJIOCKHE), HATYPAJIbHbIE 00bEKThI (KOJUIEKIMH, XMMUYeCKUe
PeaKTHBBI) JJ1sl Ka0MHeTa U JJa00paToOpuu

Kommmrext MO,Z[CJ'ICI\/'I KPHUCTATINIMYCCKUX PCIICTOK.

Mopenb MOoJIeKyIIbl Oenka.

Ha60p AJI MOACTITUPOBaHMs CTPOCHU A HCOPraHMYCCKHUX BCHICCTB.

Ha60p JJI1T MOACIIMPOBAHUA CTPOCHH A OPIraHNYCCKUX BCHICCTB.

HaGop ast MOogenupoBaHus CTPOCHUSI aTOMOB U MOJIEKYIL.

Ha60p JJI MOACTITUPOBaHMA 3JICKTPOHHOI'O CTPOCHUA aTOMOB.

KoMmmiiekT Koieknuu.

XN O~ wWINE

KoMImiekT XuMruuecKkux PCAKTHBOB.

O6opynoBanue JaOOPAHTCKOI KaOUHETa XUMUM

Cron ¢ ssmmMKaMHu U1l XpaHEeHUs/ TyMOOH.

Kpecno oduchoe.

Cron 1abopaToOpHBI MOCUHBIH.

CYI_HI/IJ'IBHaH IMaHCJIb JJId ITOCYbI.

Ikad mas xpaHeHHs! y9eOHBIX TTOCOOUH.

Hlkad n1s XxpaHeHUsI XUMHYECKUX PEaKTHBOB.

Hlkad mis xpareHust 1a00paTOPHOHN TOCYIBI/TIPUOOPOB.

[Ika¢ BHITSHKHOM.

© IO NS g~ W

JlaGopaHTCKHit CTOJ.

[EEN
o

Crtyn n1abopaToOpHBINA, PETYIUPYEMBIH 11O BBICOTE.

-
-

BHCKTpI/I‘ICCKI/Iﬁ AKBAIUCTUIIATOD.

[EN
N

Hlkad cymmabHBIN.

-
w

Pe3unoBBIE IICPpYATKH.

-
>

KommiekT epiieit 17si MbIThsl 1a00paTOPHOM MOCYIbI.

3.2. UupopmaninoHHoe o0ecniedeHHe Ppeain3aluu MPOrpaMMbl

Jlnst peanuzanuu porpaMMmbl  TUCHMIUIMHBL OMOIMOTEYHBIM (POHIT 00pa3oBaTEeIbHON
OpraHu3aliy JIOJDKEH MMETh IeYaTHbIE W/WIM DJIEKTPOHHBIE YYEOHWKH W pa3paboTaHHBIC B
KOMIUIEKTE C HUMM y4eOHble mocoOus (IpH HATU4MM), AONMYLIEHHbIE K HCIOJB30BAHUIO NPHU
peanu3anuu  00pa30BaTENBHBIX MPOTpPaMM CPEIHET0 TPOo(ecCHOHATBHOTO 00pa3oBaHUS,
peann3yeMbIxX Ha 0a3e OCHOBHOTO OOIIET0 00pa3oBaHUsI.

[Ipu peanuzanuu MporpaMMbl JUCHHUIUIMHBI BO3MOXKHO HCIIONB30BAHHUE DJIEKTPOHHBIX
00pa30BaTeNbHBIX  PECYpCOB,  JOMYIIEHHBIX K  HCIOJB30BAaHMIO MpPU  pealu3aluu
00pa30BaTeNbHBIX MPOrPAaMM CPEIHETO 00IIEro 0Opa3oBaHuUs.

OCHOBHBIE UICTOUHUKH:

1. Xumusa. bazoseiii ypoBenb. Yuebnuk ans CIIO, Pymsuruc I'.E., ®enpaman O.I., AU
«3marensctBO «IIpocBemenuney» 2025,
https://e.lanbook.com/search?query=Xumuna%20:%2006a308B5b111%20ypOBEHb
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https://e.lanbook.com/search?query=Химия%20:%20базовый%20уровень

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS
OBIIIEOBPA30OBATEJBHOM JUCHUIIJIMHBI
KoHTponb W OIeHKa pe3ylbTaTOB OCBOCHHUS OO0IIE00pa30BaTENbHON TUCIUILIIMHBI
pacKpbIBalOTCA Yepe3 AUCUUILTMHAPHBIE Pe3yabTaThl, HAlpaBJiICHHbIE Ha (JOPMUPOBAHUE OOIIHUX
U Tpo(pecCHOHANBHBIX KOMIIETEHIIMH 110 pa3jesiaM U TeMaM COoJiepKaHus y4eOHOro MaTepuara.

THun oeHoOYHBIX

Oomasi/npodeccuoHaIbHAST KOMIIETEHIIHS Pa3znen/Tema "
MeponpusTHI
OK 01. Tema 1.1-1.7
BriOupats criocoOsl perienus 3aaa4y Tema 2.1,2.2
poeCCHOHATBHON IeATETHHOCTH Tema 3.1
IIPUMEHHUTEIIBLHO K PA3JIMYHBIM KOHTEKCTaM. Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1 TectupoBanue
Tewma 8.1 VYcrHbIl onpoc
OK 02. Tema 1.2,1.4,1.6,1.7 | Pemenue pac4éTHBIX
Hcnons30BaTh COBpEMEHHBIE CPEICTBA MTOUCKA, Tema 2.1, 2.2 3a1a4
aHaJIM3a U UHTEPIpPETali HHPOPMALINH, U Tema 4.1, 4.2 Hab6mronenue 3a xogom
nH(GOPMAIMOHHBIE TEXHOJIOTHH I BhimosHeHust | Tema 5.2-5.4 BBITIOJIHEHUSI TIPAKTHUKO-
3a/1a4 MpodeccuoHAIbHON 1eATeIbHOCTH. Tema 6.1 OPUEHTUPOBAHHBIX
Tema 7.1 3a1aHUI
Tema 8.1 [IpencraBnenue
OK 04. Tema 1.7 pe3yabTaToOB
D¢ dexTHBHO B3aMMOICHCTBOBATH U PabOTATh B Tema2.1,2.2 [IPAKTUICCKUX U
KOJUIEKTHBE U KOMaHJIE. Tema 4.1, 4.2 1ab0paTOPHBIX pabOT
Tema 5.2-5.4 [IpoBenenue
Tewma 6.1 XUMHYECKOTO
Tema 7.1 DKCIIEpUMEHTa
Tewma 8.1 Brinonnenue
OK 07. ConelicTBOBaTh COXPaHEHUIO Tema 1.7 KOHTPOJIBHBIX
OKpY>KaloIllel Cpe/ibl, pecypcocOepeKeHnIo, Tema 5.1 pabot no
MPUMEHSITh 3HaHHsI 00 U3MEHEHUH KIIMMaTa, Tema 8.1 pazzenam AUCLUIUIMHBI

MIPUHIIMIIBI OEPEKITMBOTO MPOU3BO/ICTBA,
3¢ (HeKTUBHO AECTBOBATH B UPE3BBIYAMHBIX
CUTYaIHsIX.

IIK 1.1. [TpoBOauTH 1 peANPOJAXKHYIO
MTOATOTOBKY aBTOTPAHCIIOPTHBIX CPEJICTB B
MpOLECCE OKA3aHMS YyCIYT IO MPOJAKe
aBTOTPAHCIIOPTHBIX CPEJCTB MOTPEOUTEIISIM.
ITIK 1.2. Ocy1iecTBIsITh TEXHUYECKOE
00CITy’)KMBaHUE aBTOTPAHCIIOPTHBIX CPEJCTB.
[IK 2.1. BeInoaHAITh MOHTAXKHEIC,
JIEeMOHTaXXHBIE, PETYTUPOBOYHBIE U
JMAarHOCTHYECKUE pabOThl MEXaHUYECKUX
KOMITOHEHTOB aBTOTPAHCIIOPTHBIX CPEJICTB.
IIK 2.2. BEINOAHAT PEMOHT Y3JI0B, arperaTroB
¥ MEXaHWYECKHX CHCTEM aBTOTPAHCHOPTHBIX
CPEICTB.

[IpuxnagHoi MOLYJIb

Tema &

OrieHKa caMOCTOSATETBEHO
BBINIOJIHEHHBIX 3aJ]aHUM
3amura peneHus Kenc-
3aja4 (¢ yueTom
Oynymeit
npodhecCuOHATBHOM
NESITEIIbHOCTH)
BrinonHenue 3amanui
MIPOMEKYTOUHOU
aTTecTaluu

25
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