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Pabouas mporpamma ydeOHoi muctumauabl OY . 12 Xumusi pazpabotaHa Ha OCHOBE
denepanbHOrO rocyIapCTBEHHOIO 00pa30BaTeIbHOIO CTaHAAPTa CPEIHEro 00Imero oopa3zoBanus
(mamee — ®I'OC COO) (Ne 413 ot 27.05.2012 1, ¢ u3MEHEHHUSIMH U JTonoJiHeHUsIMU OoT 12.08.2022
Ne 732), Ha ocHOBE IPUMEPHOU MPOTPaMMBI 001IIe00pa30BaTEILHOM YIEOHOH JUCIUITITUHBI XUMUS
i npodeccruoHalbHBIX 00pa30oBaTeNbHBIX OpraHU3alMii, peKkoMeHIoBaHHONH denepalbHbIM
TOCY/IapCTBCHHBIM  OIO/DKETHBIM  YYPEXKJCHUEM  JOIMOJHUTEIBHOTO  MPO(EecCHOHATBLHOTO
obOpazoBanus «HCTUTYT pa3BUTHs MPO(ECCHOHATHLHOTO 00pa3oBaHus» (MpoTtokod Ne6/2025 ot
«18» ampens 2025 roma), (denepanbHOW 00pa30BaTENbHON MPOrpaMMbl CPEAHEr0 OOIIEero
oOpa3zoBaHMs, yTBEpXKIAEHHON mpukazom MunnpocBemenus Poccum Ne371 ot 18.05.2023r, ¢
yuetoM  DenepanbHOrO  rOCYyJAapCTBEHHOTO  00pa3oBaTENbHOTO — CTaHAApPTa  CPEIHETo
npodeccuonansHoro obpazoBanusa 1o creuuanbHoctu 09.02.11 «Pa3paboTka u ympaBieHHE
MIPOrPaMMHEIM 00ECTICUCHUEM», YTBEPKISHHOTO MPUKa3oM MUHHUCTEPCTBA 00pa30BaHUS U HAYKU

ot 24 despans 2025 roga Ne 138.

Opranuzanusa-pa3padoTyuk: roCyJ1apCTBEHHOE OIO/IKETHOE npodeccuoHanbHOe
oOpa3zoBarenbHOe yupexaeHne «KyHrypcKkuid KOJUIeK arpOTeXHOJIOTHH U YIIPABICHUS»

Pa3paborunk: YepHsieBa Beponuka Hukomnaesna, npenogaBareins
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH IIPOTPAMMBI
OBIIEOBPA3OBATEJBHOM JUCIHUATIINHBI «XUMUST»

1.1. MecTO IMCHMILVIMHBI B CTPYKTYpe 00pa3oBaTeibHOW NMPOrpamMMbl
C1io

O6mieoOpa3oBaTenbHas JUCHUIIIMHA «XUMHSD SIBISETCS 00s3aTeIbHOM
4yacThlo  00Ie00pa30BaTENLHOTO IMKJIAa 00pa3oBaTeIbHOM IMporpaMMbl B
cootBeTcTBUH ¢ DPI'OC CIIO mo cneumansHoctd 09.02.11 «Pazpabotka u
yIpaBJI€HHE MPOTPAMMHBIM 00ECIIEYEHUEM .

[IpuknagHoii Monaynb BKIOYaeT pasgen 8 «Xumuss B ObITY H
IIPOU3BOJICTBEHHOM NIESITEIIBHOCTU YEJIOBEKa», KOTOPBIM peanmu3yeTrcs s BCeX
npodeccuil/cnenaibHOCTe  METOAOM — pEIICHUs  KEHCOB, CBSI3aHHBIX C
DKOJIOTHYECKOM O€30HacHOCTBI0 M  OLIEHKOW IIOCIEACTBHM  OBITOBOM H
IPOU3BOJCTBEHHONW JEATEIBHOCTH, COOTBETCTBYIOUIEH oTpacisaMm Oyayiuen
po(hecCUOHATIBHON JEATEIBHOCTH 00YYaroIUXCsl.

1.2. lleqru ¥ mu1aHMpyeMble pe3yabTaThl 0CBOCHHUS JUCHMIIUHbI

1.2.1. lean u 3aaa4mn TUCHUILJINHBI

Conepkanue MporpaMmbl 00111€00Pa30BATEIIBHON JAUCIUTIIIUHBI « XUMHUS»
HaIIpaBJIEHO HA JOCTUKEHUE CIEAYIOINX LeJIeH:

- dbopMUpPOBAaHHE CHCTEMBl XHMHYECKUX 3HAHUM KaK BaKHEHIIeH
COCTABJISIFOIIEH €CTECTBEHHO-HAy4YHOW KApTHUHBI MHpA, B OCHOBE KOTOPOM JiexkaT
KJIFOUEBbIE TIOHATHS, (PYyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE SI3bIKA
HayKH, YCBOGHHE M TOHUMaHHE CYIIHOCTH JOCTYNHBIX  0000IIeHUI
MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMIIEHHE C HCTOPUEH HUX pa3BUTHUS U
CTAHOBJICHHUS;

— dbopMHpoBaHWE U Pa3BUTHE NPEJCTABICHUNA O HAYYHBIX METOJaX
MO3HAHUS BEUIECTB M XMUMHUYECKUX pEaKUuid, HEOOXOIUMBIX IJi MPHUOOPETEHHUS
YMEHUN OPUEHTHUPOBATHCA B MUPE BELIECTB U XMUMHYECKUX SBIICHHI, WMEIOIIMX

MECTO B IPUPOJIE, B MIPAKTUYECKON M TOBCEHEBHOM KU3HH;



— pa3BUTHE YMEHHM H CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C
HAOMIOCHUEM U OOBSICHEHHEM XHUMHUYECKOTO OKCIEPUMEHTa, COOIIOCHUEM
npaBui 0€30MacHOr0 0OpaIIeHUs C BEIIECTBAMMU.

3agaum IMCUMILINHBI:

1)  copmmpoBaTh  TOHUMAaHHE  3aKOHOMEPHOCTEH  MPOTEKAHUS
XUMHUYECKUX TPOIIECCOB U SIBIICHUU B OKPY’KAIOIIEW Cpelie, a TakKe UX CBS3b C
LIEJIOCTHOM HAyYHOW KapTUHOM MUpa U APYTUMH €CTECTBEHHBIMU HAYKaMH;

2)  pa3BUTh YMEHHUSA COCTaBIATH (OPMYJIBI  HEOPraHWYECKHX U
OpraHMYECKUX BEIIECTB, YPABHEHUSI XUMHUUECKUX PEaKIUi, OOBICHITh UX CMBICI,
WHTEPIPETUPOBATH PE3yJIbTAaThl XUMHUECKUX IKCIICPUMEHTOB,

3)  chopmupoBaTh HABBIKA MPOBEACHHUS TMPOCTEHIINX XUMHUYCCKHX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIIOACHUEM IpaBUi 0OE€30MacHOro
oOpalleHus C BEIIeCTBaMH U JIaDOpaTOpHBIM 000PYIOBAHUEM;

4)  pa3BUTh YMCHHS HAXOIUTh, AHAJIW3UPOBATH M  HCIOJIB30BATh
uHOOPMAITMI0O XHMHYECKOTO XapakKTepa W3 pPa3IudyHbIX HH(POPMAIMOHHBIX
MCTOYHUKOB, BKJIIOYAsl yU4EOHYIO JIUTEPATYPy, HAYUHBIC MyOJIUKAIIUU U UHTEPHET-
pecypchl;

5) chopMupoBaTh yMEHHUS MPOTHO3UPOBATH  TOCIEACTBUS  CBOEH
NEATETbHOCTH W XUMUYECKUX MPHUPOJHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
MIPOIIECCOB, YUNUTHIBAsI BO3MOXKHBIE SKOJIOTMUECKHE U COLMATbHBIE BO3JCHCTBHS;

6)  cdopmupoBaTh MOHMMAaHWE 3HAYMMOCTH JTOCTHKCHUN XHUMHYECCKON
HAyKW W TEXHOJIOTWH ISl Pa3BUTHs COIMAIBLHOM W MPOU3BOJCTBEHHOW cdep ¢
YMEHHUEM TTPUBOJINUTH MPUMEPHI UX IPUMEHEHUS B PA3IUIHBIX cPepax KU3HU.

1.2.2. Ilnanupyemble pe3yJbTAThl OCBOEHHMSI 0011e00pa30BaTeJIbHOM
IUcHUIINHBI B co0TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco6oe 3HaueHne 0011e00pa3oBaTe/ibHas JUCHIUILUIMHA « XUMHUS UMEET MPpHU
dbopmupoanun u pazsutun OK 01; OK 02; OK 04; OK 07 u I1K, npeacraBieHHBIX

B akTyanu3zupoBaHHbix ®I'OC CIIO no npodeccun/cnennanbHOCTH.



Koa n
HAHMEHOBaHHeE
(popmupyembIx
KOMIIeTeHIN

H.]IaHl/IpyeMble pe3yJabTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

O6mue!

JMcunmIMHAPHbIE?

OK 01. BeiOupars
CIIOCOOBI peLIeHus
3amaq
npodeccHoHaIbHON
JeSATeITbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE Pe3yJIbTAThI 10JIKHbI OTPAKATH B YACTH:
TPYAOBOr0 BOCTIMTAHHUSA:

FOTOBHOCTh K  TpPYAy, OCO3HaHHE IICHHOCTH
MacTepCTBa, TPYI0JI00ue;
TOTOBHOCTb K AKTHBHOU JESATeTLHOCTH

TEXHOJIOTUYECKOM ¥ COIMAILHOW HAIpPaBICHHOCTH,
CIIOCOOHOCTh ~ WHULMUPOBATh,  IJIAHUPOBaTb U
CaMOCTOSITEIILHO BBIMOJHATH TAKYIO JICATEIBHOCTD;
WHTEpEC K pa3MIHbIM chepaMm TpodecCHOHATHHON
JESTCIILHOCTH.

MeTtanpeaMeTHbIe Pe3yJabTAThI J0JKHBI OTPAKATD:

OBJjaneHue

YHHBepCaJbHBIMHU y4eOHbIMHU

NMO3HABATEJIbHBIMU JI€HCTBUAMM:
a) 0a30Bble JIOTHYECKHUE JIeliCTBUSI:

CaMOCTOSITENIbHO (POPMYIIMPOBATH U AKTYaJU3UPOBAThH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHaBJ'II/IBaTI) CyHIGCTB CHHBIfI HpI/I3HaK NN
OCHOBaHUs JUId CpaBHEHHS, KilaccuDUKalMu U
00001IeHMS;

ONPENENATh LENH IEATEIbHOCTH, 3a1aBaTh apaMeTPhl
Y KPUTEPUU UX JOCTHKEHUS,

BBIABJISATh 3aKOHOMEPHOCTM MW NPOTUBOPEYHUS B
paccMaTpUBaEMbIX SBJICHUSAX;

JucnuninHapHbie pe3yJbTaThl 10/KHBI OTPAakKaTh:

ITP6 01. chopMUPOBAHHOCTh MPEICTABICHUA: O XUMHYECKOU
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOW KAapTUHBI MHUpPaA, POJIU
XUMHUHM B TIO3HAHWUU SIBJICHUM MPUPOABI, B (OPMUPOBAHUU
MBIIUICHUSI M KYJIBTYPHl JIMYHOCTH, €€ (yHKIHOHAIHHON
IPaMOTHOCTH, HEOOXOIMMOI AJIs pelIeHHs] TPAKTHUYECKHX 3a7a4
U OKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

IIP6 02. BiageHue CUCTEMON XMMHYECKUX 3HAHHM, KoTopas
BKJIIOYAET:  OCHOBOIIOJIATAIOIIME  MOHATHUS  (XUMHUYECKUUN
DJIEMEHT, aToOM, OJJIEKTpOHHas o00oJjoYka aroma, s-, p-, d-
JNEKTPOHHBIE OPOUTATH aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
ANEKTPOOTPHULATENILHOCTb, CTENEHb OKHUCIIEHUS, XHMUYECKas
CBSI3b, MOJIb, MOJISIDHAsl Macca, MOJIAPHBIN 00BbeM, yriIepOAHbIH
ckener, (YHKIMOHAJIbHAs TIpynmna, paaukall, H30Mepus,
U30MEPBI, TOMOJIOTUYECKUN psJ,, TOMOJIOTH, YIJIEBOLOPOABI,
KHCIIOPO/I- M a30TCOJEpIKallle COEIWHEHUs, OMOJIOTMYECKU
aKTHBHBIE BellecTBa (YIJIEBOIbI, JKUPbI, OEIKU), MOHOMED,
MOJIUMEP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJSPHbIE
COCMHEHMS, KPUCTAJIIMYECKAs PEIIETKA, TUIbl XMUMHUYECKHUX

peakuuii (OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHAOTEPMHUYECKHE, PpEaKIMH HOHHOTO OOMEHa), pacTBOD,
3JIEKTPOJINTHI, HE3JIEKTPOJIUTHI, BJIEKTPOJIUTHYECKAS
Jccouranus,  OKHCIWTENb, BOCCTAHOBUTEIb, CKOPOCTh

! O6mue pe3yabTaThl OCYLIECTBISIOTCS B COOTBETCTBHMM C IMYHOCTHBIMU M METaNpeAMETHBIMH pesyiibTataMu ®TOC COO (IIpuka3 Muno6pHayku Poceun ot 17.05.2012 Ne 413
(penaxiust ot 27.12.2023 1.), B JOPMUPOBAHUHN KOTOPHIX YIaCTBYET 001Ie00pazoBaTeIbHas JUCIIMILTHHA.

2 JlucuMILIMHAPHBIE PE3YJbTaThl OCYLIECTBISIOTCS B COOTBETCTBUM C TPEGOBAHMAMMU K IPEIMETHBIM pe3yiibTaTaM 6a308oro yposHs (ITPG), ycranosnennsimu ®TOC COO (ITpukas
MunobpHayku Poccun ot 17.05.2012 Ne 413 (penmakius ot 27.12.2023 r.), ¢ coXpaHEeHHEM HCXOTHOH HyMEpaIuy.
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BHOCUTb KOPPCKTHBBI B JCATCIBHOCTb, OLICHMUBATDH
COOTBETCTBUEC PE3YJIbTAaTOB LEIAM, OLICHUBATh PHUCKHU
HOCJ'IC,I[CTBI/Iﬁ JCATCIIbHOCTH.

0) 0a30BbIE HCCIeN0BATENbCKUE AeCTBHS:

BJIAJICTh HAaBBIKAMH Y4e€OHO-HCCIICIOBATEIbCKOW U
MPOEKTHON JACSITeNbHOCTH, HAaBBIKAMHU pa3pelieHus
npo0Jem;

BBISIBJISITH ~ MPUYMHHO-CIICACTBEHHBIE  CBS3M U
aKTyaJIM3MpOBaTh 3a/lady, BBIIBUTATH THIIOTE3y €€
pelIeHHsI, HAXOIUTh apryMEHTHI JIJIsl JOKa3aTelbCTBa
CBOMX YTBEp)KICHUH, 3alaBaTh TMapaMeTpbl U
KPUTEPHH PEUICHUS;

AHAIM3UPOBATH MOJTYYCHHBIE B X0/ PEIICHUS 3aa9n
PE3YJIbTATHI, KPUTHUYCCKH OIICHUBATH 175
JIOCTOBEPHOCTb, MPOTHO3UPOBATh H3MEHEHUE B HOBBIX
YCIIOBUSX;

YMETh TMEPEHOCUTh 3HAaHUS B I[I03HABATEIBHYIO U
NPaKTUYECKYIO 00JIACTH KU3HEICATEIIEHOCTH.

XUMUYECKOM pPEaKIUU, XUMHUYECKOE PAaBHOBECHE), TEOPUH U
3aKOHBI  (TEOpHUsI XHUMHYECKOIO CTPOEHHUS OpraHMYecKHX
BemectB  A.M. bBymiepoBa, Teopusi 3JIEKTPOJIUTUYECKON
nyccounanuu, nepuoandeckuid 3akod .M. Menaeneena, 3akoH
COXpaHEHHUsI MacCChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3BIK
XUMHH, (PAKTOJOTUYECKHE CBEACHHUS O CBOMCTBaX, COCTaBe,
MOJIy4eHUH W O€30IacCHOM  HCIIOJIb30BAHMU  BaKHEHIIHX
HEOPraHUYECKUX M OPraHMYeCKUX BEIIeCTB B OBITY U
MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA;

IIP6 03. chopMUPOBAHHOCTh YMEHUIl BBISBISTH XapaKTepHBIC
NPU3HAKK W B3aUMOCBSI3b W3YYCHHBIX MOHSATUH, MPUMEHSTH
COOTBETCTBYIOIIME MMOHATHS [IPU ONUCAHUU CTPOCHHUS U CBOMCTB
HEOPTaHWYECKUX U OPraHUYECKUX BEIIECTB U UX MPEBPAILCHU;
BBISIBJISITh B3aMMOCBSI3b XMMUYECKUX 3HAHUW C MOHATUAMH U
MPEICTABICHUSIMU APYTHX €CTECTBEHHOHAYYHBIX TIPEIMETOB;
IIP6 04. chopMUPOBAaHHOCTH YMEHMH  HCIOJIB30BATh
HAaMMEHOBAHMSI XHUMHUYECKHX COCAMHEHUN MEXIYHAPOIHOTO
COI03a TEOPETHUYECKON M MPUKIAJTHOW XUMUU U TPUBUAIbHBIC
Ha3BaHUS BOXKHEWINNUX BEIIECTB (ITUIICH, alleTUJICH, TIIUIEPHH,
¢denon, dopManbaeTua, YKCyCHas KUCIIOTa, TJIHMIIMH, YTapHBIN
ra3, YIJIGKUCIIBIA Ta3, aMMHAaK, raiieHasi U3BeCTb, HeralieHas
U3BECTh, MHUTHEBAsl COJAa M JAPYTUX), COCTABIATH (HOPMYIIbI
HEOPraHUYECKHMX ¥ OpPTraHMYeCKHX BEIIECTB, YpaBHEHUS
XUMHYECKHUX PEaKIHi, OOBSCHATh UX CMBICT; MOJATBEPKIATh
XapakTepHbIC XUMUYECKHE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3aIUCAMU YpPaBHEHUU
XUMHYECKUX PEAKIIU;

IIP6 05. cdhopMUPOBAaHHOCT, YMEHHH  YCTaHABIIMBATh
MIPUHAICKHOCTh U3YYCHHBIX HEOPTAHNYECKUX U OPTAaHHIECKUX
BEILIECTB K OIpPEACIICHHBIM KJaccaM W TpYINaM COEIUHEHUH,
XapakTepu30BaTb MUX COCTaB M BAXKHEWIINE CBOMCTBA;
ONPENEATh BUIBI XUMUYECKUX CBs3€M (KOBaJIEHTHAs, UOHHAs,
MeTaJUTM4ecKasi, BOJOPOJHAs), THUIBI  KPUCTAJUTMUYECKHUX
PEIIEeTOK BEMIeCTB; KJIacCU(UIIMPOBATh XUMHUUECKHUE PEAKITUH;




I1P6 07. chopMUpPOBAaHHOCTh YMEHHI MPOBOIUTH PACUETHI 110
XMMHYECKUM (OpPMYJIaM U YPaBHEHUSAM XUMHUYECKUX PEAKIUH C
UCTOJIb30BaHNEM (U3NYECKUX BEIWYHMH, XapaKTEPU3YIOIMIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, oObema
(HOpMaJIbHbIE ~ YCJIOBHSI) Ta30B, KOJMYECTBA  BELIECTBA;
UCIIONI30BAaTh CHCTEMHBIE XUMHYECKHUE 3HAHUS ISl TPUHITUS
pelIeHNi B KOHKPETHBIX KU3HEHHBIX CUTYallUsiX, CBSI3aHHBIX C
BEIIECTBAMH U UX ITPUMECHEHHEM.

OK 02. Mcnonb3oBaTh
COBpPEMECHHBIC
CpezacTBa MOKUCKa,
aHaM3a u
HWHTEPIIPETAIIAH
nHpopMauu u
nH()OPMAIMOHHBIS
TEXHOJIOTUU TSI
BBITIOJTHEHHUS 3a/1a4
npodeccnoHanbHOM
JeSTEIEHOCTH

JINYHOCTHBIE pPe3yJabTaThl J0JI’)KHBI OTPAKATh B YaCTH:
HEHHOCTH HAYIHOI'0 MTO3HAHUS:

c(hopMUPOBAHHOCTH MHPOBO33pPEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW MPAKTHUKH, OCHOBAaHHOIO Ha
IUajgore KyiabTyp, CIHOCOOCTBYIOIIETO OCO3HAHMIO
CBOEr0 M€CTa B MOJIUKYJIBTYPHOM MHPE;
COBEPILICHCTBOBAHUE  S3BIKOBOM W  YUTATEIbCKOM
KyJbTYpbl KaK CpEICTBa B3aUMOJCUCTBUA MEXKIY
JIO/IbMU U TIO3HAHUS MUpA.

MeTaﬂpe}]MeTHI)Ie pe3yJbTaThbl J0JIZKHBI OTPAKATDb:

OsBJianenue

YHUBepPCAJIbHBIMH y4eOHbIMHU

NMO3HABATEJbHbIMHU JAeliCTBUSIMM:
B) padora ¢ nHpopManmei:

BJIQ/IETh HABbIKAMU TIOJy4yeHUs UH(POpMaluu U3
UCTOYHMKOB  PA3HbIX  THUIIOB, CAMOCTOSATEIBHO
OCYLIECTBIIATh IIOMCK, AaHAlU3, CUCTEMATU3ALMIO U
MHTEpIIpeTalui0 MHGOPMAlUU Pa3INYHbIX BHJIOB U
bopM mpencTaBIeHUS;

co3/1aBaTh TEKCTHl B PA3JIMYHBIX (hopMarax C y4yeToM
Ha3HayeHUs: MHPOpMAIMM U LEJIeBOW ayAUTOPUH,
BbIOMpass ONTUMAIbHYIO (OpPMY TpeACTaBICHUS U
BU3yAJIN3aL1H;

JucuuninHapHbie (MpeaMeTHbIE) Pe3yJabTAaThl M /10JKHBI
O0TPaXkKaTh:

[P0 06. BnaseHre OCHOBHBIMH METOJAMH HAYYHOI'O [TO3HAHUS
BEIECTB M XMMMYECKUX SBJICHUH (HAOIIOAEHUE, U3MEpEHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

IIP6 07. chopMUPOBAHHOCTh YMEHHI MPOBOAUTH PACUETHI 1O
XUMHAYECKHM (HOpMyJIaM U yPaBHEHUSM XUMHUYECKUX PEAKIHA C
UCIOJIb30BaHUEM (U3UYECKUX BEJIWYHMH, XapaKTEePU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl, OOBeMa
(HOpManbHblEe  yCIOBHS) Ta30oB, KOJMYECTBA  BEILECTBA,
HCIOJIb30BAaTh CUCTEMHbIE XUMHYECKHE 3HAHUS JJIS MPUHATHUS
pELIEHUI B KOHKPETHBIX XKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHEM;

I1P6 08. cdopmMHpOBaHHOCTb yMEHUH IUIAHUPOBATH U
BBIIIOJIHATh ~ XMMHYECKUH  OKCIEpUMEHT  (TpeBpalieHus
OpPraHMYECKUX BEILECTB IPU HArPEBaHUM, IIOJyUYEHUE dTUIICHA U
M3Y4YEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMHU Ha allbJeTU/IbL,
KpaxMaJl, YKCYCHYIO KHCJIOTY; JieHaTypauusi O€lIKOB IpH
HarpeBaHuM, LIBETHbIE peakluu OEIKOB; MPOBOAUTH pPEaKIUU
MOHHOTO OOMEHa, ONpeAesATh Cpeay BOJHBIX pPacTBOPOB,
KauecTBEHHbIE peakluu Ha cynbdar-, KapOoHAT- U XJIOpUA-
aHUOHBI, HA KaTMOH aMMOHHS; pellaTbh 3KCIEPHUMEHTAJIbHbIE
3amauu o teMam "Metamisl" 1 "Hemeramisl'") B COOTBETCTBUU
C TMpaBWJIaMHM TEXHUKH O€30MacHOCTH TpU OOpalleHHuH C
BEILIECTBAMH U JIaOOpaTOPHBIM 000PYIOBAHUEM; MPEACTABIATH
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— OILCHHBATH JOCTOBCPHOCTD,
I/IH(i)OpMaHI/II/I, (S¢ COOTBETCTBHEC
MOpaJIbHO-3THUYCCKUM HOPMaM;

JICTUTUMHOCTDB
IIpaBOBbIM n

— BJAJETh HABBIKAMU PACIIO3HABAHUS H  3aAIIUTHI
uHpopmanui,  HMHPOPMAIMOHHOM  OE30IACHOCTH
JTUYHOCTH.

pEe3yNIbTaThl XUMHUYECKOTO JKCIEpHUMEHTa B (opMe 3ammcu
YpaBHEHUH COOTBETCTBYIOUIMX peakuuid U (PopMyIUpOBATH
BBIBO/IbI HA OCHOBE 3THX PE3YJIbTATOB;

IMP6 09. chopMuUPOBAaHHOCTh YMEHHUS  AHAIM3UPOBATH
XUMHYECKYI0  WHPOpMAIMIO, TOIy4aeMyl W3  pa3HBIX
UCTOYHUKOB (CpeCTB MaccoBOW HH(OpMAIHH, ceTh IHTepHET U

JpyrHe).

OK 04. DddexTruBHO
B3aMMO/ICVCTBOBATH U
pabortath B
KOJUICKTHBE U
KOMaHjIe

JIMYHOCTHBIE Pe3yJIbTAThI J10JKHBI 0TPAXKATH B YACTH:

rPa’*KJAaHCKOr0 BOCIMTAHUS:

— TOTOBHOCTh BECTH COBMECTHYIO JIECSITEIIBHOCTH B
HWHTEpecax rpakIaHCKOro oOIIeCTBa;

— YyMEHHE  B3aUMOJCHCTBOBATH C  COLMAJIBHBIMU
WHCTUTYTAaMH B COOTBETCTBUU C WX (YHKIUAMH H
Ha3HAYEHUEM.

MeTtanpeamMeTHble pe3yabTaThl J0JKHbI OTPAXKATh:

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH

JleiCTBASIMHU

0) COBMeCTHAs 1eITeJIbHOCTD.

— TIOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHTHOM
Y MHIMBHUIyaJIbHOM paboTHI;

— TMpUHUMATh LI  COBMECTHOM  JIeATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHHUPOBATH JCUCTBUS IO €€
JTOCTH)KEHUIO: COCTaBJIATH JIa"H JIeWCTBHUM,
pacupenensaTb poJid C Yy4eTOM MHEHUH YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOU paOOTHI.

OBjiaseHne  YHUBEPCAJIBHBIMH  PeryJATHBHBIMH

JleiiCTBUSIMHU:

r) NPpUHATHE ce0s M APYTUX JI0dei:

— TIPUHUMATh MOTHBBI U APTYMEHTHI JPYTUX JIFOACH TpH
aHaJIN3€ PE3YNbTATOB JICATEIBHOCTH;

— TIpU3HaBaTh CBOE IPaBO W MpaBO APYrUX JIOAEH Ha
OIINOKH,

JAucnumimHapHbie (MpeaMeTHbIE) Pe3yJbTAThl M J0JLKHbBI

0TpaKaTh:
IIP6 08. cdhopMUpPOBAaHHOCT, YMEHHMH IUIAHUPOBATH U
BBITIOJIHATh ~ XUMUYECKAW  JIKCIEPUMEHT  (TpeBpalleHus

OpPraHUYECKUX BEILLECTB IPU HArPEBaHUM, IIOJy4YEHUE ITUIICHA U
M3Y4YEHHUE €r0 CBOWCTB, KAUECTBEHHBIC PEAKLIMH HA AJIbJIETUbI,
KpaxMaJl, YKCYCHYIO KHCIIOTY; JieHaTypauusi O€JIKOB IpH
HarpeBaHUM, LIBETHbIE PEAKIMH OEJIKOB; MPOBOJUTH PEAKIUU
MOHHOr0 OOMeHa, OIpeleNniTh Cpeoy BOJIHBIX PpPacTBOPOB,
Ka4eCTBEHHBIEC pPEaKUWu Ha cylibdaTr-, KapOOHAT- U XJIOPHUJ-
aHUOHBI, HA KaTMOH aMMOHHS; peuaTb 3KCIEPUMEHTAJIbHbIE
3amaun o reMaM "Mertambl" u "Hemerannel") B cOOTBETCTBUU
C TMpaBWJIaMHM TEXHUKH O€30MacHOCTH MpH OOpaleHUuH C
BELIECTBAMH U JIaDOpaTOPHBIM 00OPYJOBaHUEM; MPEACTABIATh
pe3yibTaThl XMMHUYECKOIO SKCIepUMeHTa B (opMe 3amucu
YPaBHEHUH COOTBETCTBYIOUIMX peakuuid U (PopMyIupOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB.




— Pa3BUBATH CIIOCOOHOCTh IMOHMMATh MHUp C IO3UIHUU
APYyroro 4€jIoBCKa.

OK 07. JIN4YHOCTHBIE pe3y/IbTaThl J0JIKHBI OTPAXKATH B YacTu: | JlucumnianHapHsie (MpeaMeTHbIEe) pe3yabTaTbl M 0JIKHbI
ConeiicTBOBaTH IKOJIOTMYECKOIr0 BOCTIMTAHUS: 0TPaKATH:
COXPAHEHUIO — chopmupoBaHHOCT,  dKomorudeckoi  KynbTypsl, | IIPO 01. chopMUpOBaHHOCTL NPENCTABICHUM: O XMMHYECKON
OKpY>KaloIlen Cpebl, [IOHUMAHUE BJIMSAHUSA COLMAIBHO-D)KOHOMUYECKUX | COCTABISIONIEH €CTECTBEHHOHAYYHOM KapTUHBI MHUpPaA, PpOJIH
pecypcocOepexeHmIo, IPOIIECCOB HA COCTOSIHUE NPHPOAHON U COIMAILHOM | XMMUM B IIO3HAHUM SBJIECHUHM IPHUPOJABI, B (OPMHPOBAHUH
MIPUMEHATH 3HAHUS 00 Cpebl, OCO3HaHME  TIJI00ANLHOrO  XapakTepa | MBIIUIEHHS M KyIbTypbl JIMYHOCTH, €€ (DYHKIHMOHAJIBbHON
M3MEHEHUH KJIMMarta, 9KOJIOTHYECKUX MPOOIIeMm; IPaMOTHOCTH, HEOOXOIMMOI AJIs pelIeHHs] TPAKTHUYECKHX 3a7a4
IMPUHIUIIBI — IUIAHUPOBAHHE U  OCYILECTBICHUE NercTBUil B | A OKOJOTHYECKU 000CHOBAHHOI'O OTHOIIECHHS K CBOCMY
OepexKIMBOrO OKpYXalolllel cpele Ha OCHOBE 3HAHUA LieJIel 3JI0POBBIO U IIPUPOHON CPELE;
MIPOU3BOJICTBA, YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA; IIP6 10. cdopMuUpPOBaHHOCTH yYMEHHUU COOJIIOATH IPaBHIIA
3¢ heKTHBHO —  aKTHBHOE HCIpHSTHE ACHCTBUIH, IPHHOCAILIMX Bpex | YKOTOTHYECKH LEIeCO00Pa3HOro OBEACHHUS B OBITY H TPYIOBOIL
NEHCTBOBATH B OKpYKarolIeil cpejie; NESATEIPHOCTH B IEJAX COXPAaHEHUS CBOETO 370pOBbS U
Ype3BbIYANHBIX —  yMeHue IIPOTHO3HPOBATH neGnaronpusTiHpie | OKPYKAIOWIEH  NPUPOIHOH  CPEIBL;  y4HTBIBATH  ONACHOCTE
CUTYaIHSIX DKOJIOTHUECKHE  TOCHE/CTBHS  MpENpPHHUMAEMbix | BOSICHCTBHS HA JKMBbIE OPraHH3Mbl ONPEEICHHBIX BELIECTB,
JIEHCTBUM, MPEJOTBPAILATh UX. NOHUMAsi CMBICT I[IOKa3aTessl MpeAesibHOM  JTOIyCTUMOWU
MertanpeaMeTHbIe Pe3yabTATHI 0KHBI OTPAKATD: KOHICHTPAIHH.
Osaanenue YHHBEPCAJIbHBIMH Y4eOHBIMU
NMO03HABATEJIbHBIMU J1eHCTBUAMM:
B) pa6ora ¢ undopmanmeii:
— WCNOJB30BaTh  CpeAcTBAa  WMHGOPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX ~ TEXHOJOTMH B  PEIICHUH
KOTHUTUBHBIX, KOMMYHUKATHBHBIX "
OpTraHHU3aIMOHHBIX 33/1a4 ¢ COONII0IEHHEM TpeOOBaHUN
OPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THTUECHBI,
pecypcocOepexeHus, MPaBOBBIX U ITUYECKUX HOPM,
HOPM HH(POPMAIIMOHHON 0€30TTaCHOCTH.
ITKS...

% Vkaswipatorcs ITK, 371eMEHTBI KOTOPHIX (DOPMHpPYET MPHKIAIHONH MoAysb (IpoecCHOHAILHO OPHEHTHPOBAHHOE cojlepikanue) B cooTBercTBUM ¢ PI'OC peanusyemoii
npodeccun/cnennansHocty CIIO.
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2. CTPYKTYPA U COJEPXKAHHUE OBIIEOBPA3OBATEJIBHON

AU CHUTIJIMHBI «XUMMUSA»

2.1. O0bemM JUCHUIIMHBI U BBl Y4eOHOH padoThI

. O0beM B

Buna yueOHoii padoThl
yacax

O01béM 00pa3oBaTeIbHON MPOrPpaMMBbI AN CHUTITHHBI 72
Conep:xanue yueOHOro MaTepuaJia 62
BT. 4.:
TEOPETUICCKHUEC 3aHATHS 38
MPAKTUYECKHUE 3aHITUS 14
71a00paTOPHBIE 3aHATHS 6
KOHTPOJIbHBIE paOOTHI 4
IIpodeccuoHabLHO OPHEHTHPOBAHHOE coep:KaHue (Coep:KaHue 3
NPHUKJIATHOr0 MOLYJIs)*
BT. U..
TEOPETUYECKHE 3aHATUSL 4
IIPaKTUYECKUE 3aHATUS 4
ITpomexyTounas arrectamus (nuddepeHINpOBaHHBIN 3a4eT) 2

4 TIpogeccHoHANIBLHO OPUEHTHPOBAHHOE COJEPKAHUE MOKET OBITH PACIPENEIEHO 10 pasjieiaM (TemMam) WIH

CKOHIICHTPHUPOBAHO B pa3ciic HpI/IKJIaﬂHOﬁ MOAYyJIb.
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2.2. TemaTuyecKkMi MJIAH M COAEPKAHUE TUCITUTIIHHBI

HaumenoBanue
pa3aesioB U TeM

Conep:xanue yuyeOHOro Mmarepuasa (0CHOBHOE M MPO(decCHOHAILHO OPUEHTHPOBAHHOE),
JIaDOpPaTOpPHbIE M NMPAKTHYECKHUE 3aHATHS, IPUKJIATHONH MOYJ/b

O0BéM
yacoB

dopmMupyemblie
KOMIIETeHIIH U

1

2

4

Conep:kanue y4eOHOTo MaTepuaJa

62

Paznen 1. Teopernueckue 0CHOBbI XUMHH

16

Tema 1.1.
OCHOBHEBIE
XAMUYECKHE ITOHITHUS
U 3aKOHBI, CTPOCHHE
ATOMOB  XHMMHYECKHX
9JIEMEHTOB

Conep:kaHue y4eOHOro MmaTepuasa

XUMHUYECKUH dNIeMEHT. ATOM. SIIpo aToMa, H30TOMBL. DIEKTPOHHAS 000JI0UKa. DHEPreTUICCKIE
YPOBHH, MOIYPOBHH. ATOMHBIE OpOUTANH, S-, P-, 0- 3meMeHThl. OCOOCHHOCTH paclpeae/CHUs
AJIEKTPOHOB MO OpOUTANSAM B aTOMax AJIEMEHTOB IEPBBIX YETHIPEX MEPUOAOB. DIJIEKTPOHHAS
KoH(purypaiys aroMmoB. OCHOBHbIE XUMUYECKUE 3aKOHBI

HpaKanecmle 3aHATHUSA

[Ipaktuueckas pabora Nel. «OcHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHHU U PAacUeThl IO
YPaBHEHUSAM XUMHUECKUX PEAKIIUI».

OTHocuTeNnbHBIE ATOMHAsE U MOJIEKYJIsipHas mMacchl. MossipHast macca. KosnnuecTBo BeliecTsa.
MaccoBast fons BemiecTBa. 3akoH ABoraapo. MomspHblii 00beM ra3oB. OTHOCHUTENbHAS
IUIOTHOCTB Ta30B. PacdeTs! 10 ypaBHEHHMSIM XMMHUYECKHX PEAKIUN C HCIIOJIb30BAaHHEM MacCOBOU
JIOJI BEIIECTBA, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA

OK 01

Tema 1.2.
[Tepuoanueckuii 3aK0H
U [Tepnoanueckas
CHUCTEMAa XUMHYECKHX
anementoB . N
MeneneeBa, ux CBA3b
c COBPEMEHHOMN
TeopHuen CTpOEHUs
aTOMOB

ConepxaHue y4eGHOro MaTepuaJjia

IIpakTHYecKHe 3aHATHA

[TpakTuueckas padota No2. «/3ydeHue mepuoInIeckux 3aKOHOMEPHOCTEH U X B3aUMOCBSI3H CO
CTPOEHHUEM aTOMOBY.

[lepuoanueckas cucrema xumuueckux anemeHtoB JI.M1. MenneneeBa. CBsi3b nepuoanYECKOro
3akoHa U Ilepuonnueckon CUCTEMbl XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKUX JJIEMEHTOB, 00pa3zyeMbIX HMH
IIPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM u nepuogam llepuoanueckoit cucreMsl. 3HaueHHE
IIEPUOIMYECKOr0 3aKOHA M CUCTEMBI XMMH4Yeckux annemeHToB J[.MI. MeHnneneeBa B pa3BUTHH
HayKH.

YcTaHOBIEHUE CBA3M MEXKIY CTPOCHHUEM aTOMOB XUMHYECKHX AJIEMEHTOB M NEPHOIUYECKHM
U3MEHEHUEM CBOMCTB XMMUYECKUX DJIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUU C ITOJI0KEHUEM
[Iepnonnueckoi cucreMsl. Perienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3a/JlaHUI HA
XapaKTepu3aluilo0 XMMUYECKHUX D3JIEMEHTOB «MeTtamndyeckue / HeMeTalJIMuYeCKue CBOWCTBA

OK 01
OK 02
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XMMHUYECKUX 3JEMEHTOB B COOTBETCTBMM C MX 3JIEKTPOHHBIM CTPOCHHUEM U IOJO0XKEHUEM B
IIEPUOMYECKON CHUCTEME XUMUYECKUX ieMeHToB [[. M. MenneneeBa»

Tema 1.3.

Ctpoenne  BeliecTBa
51 npupoaa
XAMHYECKOH  CBSA3U.
MHuoroob6pasue
BEIIECTB

Conep:xaHue y4eOHOIro MaTepuaJia

CrpoeHue BemiecTBa. XuMuieckast cBsi3b. Buipl XuMHUECKOM CBsI3U (KOBaJIEHTHAs! HEMOJISIPHAS
U TNOJISIpHAsi, MOHHAsA, MeTajulndyeckas). MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOW XMMUYECKON
cBsi3u  (OOMEHHBII ¥  JOHOPHO-aKIENTOpHBIH). BomopogHas cBs3b.  BaneHTHOCTS.
OneKTpooTpUIATENILHOCTh. CTeNeHb OKUCIEeHNs. FIOHBI: KATHOHBI M aHHOHBI

HpaKanecmle 3aHATHUSA

[IpakTuueckas padbora Ne3. «CTpoeHue BelecTBa U MPUPOIa XUMUUYECKOM CBSI3U».
JleMoHCcTpauus Mozeneld KpPUCTAJUIMUYECKUX DPELIETOK: HMOHHOM (XJIOpHJ HaTpus), aTOMHOM
(rpadut u anmaz), MOJEKYIAPHOU (YIJIEKUCIBIA ra3, HOJ), METAIUIMYECKON (HaTpHil, MarHHii,
Menpb). Pemenne mpakTHyecKux 3aJaHui Ha COCTABJICHHE AJIEKTPOHHO-TpaduuecKux Gpopmyi
sneMeHToB 1-4 neprojoB

OK 01

Tema 1.4.
Knaccudukanms,

51 HOMCHKJIaTypa
HEOPTraHUYECKHUX
BEIIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

Knaccudukanus HeopraHudyeckux BemiecTB. HoMeHKIaTypa HEOpPraHHMYECKUX BELIECTB
(OoKcHIbI, THIPOKCHJbI, KHCIOTBHI, COJIM). BemiectBa MOJEKYJISIpPHOTO U HEMOJEKYJISIPHOTO
CTpoeHHs. ATperatHble COCTOSsIHUS BenlecTBa. Kpucrannnyeckue u aMmop(Hblie BelecTBa. 3aK0oH
MIOCTOSIHCTBA COCTaBa BELECTBA. THUIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAsl, MOJIEKYJIsipHasi,
MOHHAs1, MeTaJuIn4YecKas). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUINA KPUCTAIMYECKON PEIIETKU

HpaKaneCKne 3AaHATHUSA

ITpakTuyeckas pabora Ned. «HomeHks1aTypa HEOPTraHUUECKUX BEILIECTBY.

Pemenne npakTuyeckux 3aJaHui MO KilaccH(UKAMM, HOMEHKJIATYpE U XUMHYECKUM
¢dbopMynaM HEOPraHWYECKHUX BEIIECTB PA3IUYHBIX KJIaccoB (yrapHblil ras, yrieKHcibli ras,
aMMHaK, raieHasl U3BecTb, HerallleHasl U3BeCTb, MUTHEBAs COJIAa U JPYIHX): Ha3BaHMsI BEIIECTB
no mexayHaponHoi (MIOITAK) mnu TpuBHanbHOW HOMEHKIATYpe M COCTaBlieHHE (OPMYIIbI
XUMHUYECKHUX BEIIECTB, ONpeiesieHue MpUHAIJIeHKHOCTH K Kiaccy. Ilouck mHpopmanmu mo
Ha3BaHUAM, UACHTU(DHUKATOPAM, CTPYKTYPHBIM opMyiaM. AHAIN3 XUMUYECKOH nHpopMaIuy,
MOJIy4aeMoOi M3 pa3HbIX HUCTOYHHMKOB (CpeacTB MaccoBoil uH(popManuu, cetb HMHTepHeT u

JApyrue)

OK 01
OK 02

Tema 1.5.
Tuner XUMHAYECKUX
peakuui

Conep:xanue yueOHOro MaTepuaJia

XuMuueckas peakus. KJ'IaCCI/I(I)I/IKaI_II/ISI XHUMHUYCCKUX peaKL[I/Iﬁ B HCOpTaHH‘{CCKOﬁ n
OpFaHI/I‘IeCKOI\/II XAMUHN. 3aKOHBI COXpPaHCHUA MACCbl BCHICCTBA, COXPAHCHHA U IPCBpAlICHUA

OK 01
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OHEPIYH IIPpHU XUMHUYCCKUX pCAKIUAX. OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC peaKuu (ypaBHeHI/IH
OKHCJICHUA-BOCCTAHOBJICHUA, CTCIICHDb OKHCJICHUA, OKHCIINTCIIb u BOCCTAaHOBHTCIIb,
OKHCJIIMTCIbHO-BOCCTAHOBUTCIIBHBIC PEAKIMU B IIPpHUPOAC, MPOMU3BOACTBCHHBLIX IIpOLECCaX H
KU3HCACATCIIBHOCTH OpI‘aHI/I3MOB)

Tema 1.6.

CKOpOCTh XUMHUYECKUX
peakuidi. XHUMHUYECKOE
paBHOBeEcCHE

Copep:kaHue y4eOHOIro MaTepuaJia

CKOpOCTh pEakIuy, €¢ 3aBUCUMOCTh OT Pa3lIUYHBIX (DAKTOPOB: MPHUPOABI PEATUPYIOMINX
BEILIECTB, KOHLUEHTPALMU PEArupyrollux BEUIECTB, TEMIEPATYpbl U IUIOIIAIN PEAKIUOHHOU
nmoBepxHOCTU. TertoBbie 3PPEKTH XUMUIECKIX PEAKIIHI: 9K30- U YHIOTCPMUICCKUE PEAKIIHH.
OOpatumble peakiuu. XuMU4Yeckoe paBHoBecue. DakTOphl, BIMSIONIME HA COCTOSIHHE
XUMHUYECKOTO paBHOBeCHs (KOHIICHTpAllMs PEareHTOB WJIM MPOJYKTOB PEAKIMHU, JaBJICHHE,
temneparypa). [lpunnun Jle [llatense

HpaKanecmle 3aHATHUSA

[Ipaktuueckass pabora NoS. «BnusHue pa3iauuHbIX (PAKTOPOB Ha CKOPOCTh XHUMHUYECKOM
peaKIm.

Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHWii Ha aHanu3 (HAKTOPOB, BIMSIONIMX Ha
M3MEHEHNE CKOPOCTH XMMHUYECKON Peakiuu. 3aBUCUMOCTh CKOPOCTH XUMUUYECKOW PEaKIIMU OT
MPUCYTCTBUSl KaTalnu3aTopa Ha NPHUMEpPE paslioKEHUs MEpPOKCHUIAa BOJIOpPOJAa C TOMOIIBIO
JTUOKCHJIAa MapraHila ¥ KaTajas3bl. PerieHue MpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMmenenue npuHipna Jle-IllaTtenbe a1 HAXO0XICHUS HAMpPaBICHUS CMEIECHUS PaBHOBECHS
XUMUYECKON peakIuu U aHaAIN3 (aKTOPOB, BIUSIONIUX HA CMEIIEHNE XUMHUECKOTO PAaBHOBECHUS

OK 01
OK 02

Tema 1.7.
PactBopsl, TEOpHUs
JJIEKTPOJINTUYECKON

JUACCOIMAIINN U MOHHBIA
o0OMeH

Conep:xaHue yueOHOro MaTepuaJia

PactBOphl. Bumbl pacTBOpOB MO COJEpKAHUIO PACTBOPEHHOTO BelIecTBa. PacTBOpMMOCTB.
[lonaTne o nuCHepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas 10Js
BellecTBa B pactBope. [lonarue o BogopoaHoM nokasarene (pH) pactBopa. DnekTpoauTruieckas
aucconnanusi. CUiIbHbIE U C1a0ble 3JIEKTPOJIUTHI, HEANEKTPOIUTHI. Peakiiuy HOHHOTO oOMeHa

JlaGopaTopHble 3aHATHUS

JlabopaTtopHnas padota Nel «IIpuroroBneHnne pacTBOPOBY.

[IpuroToBneHue pacTBOPOB 3aJlaHHOW MacCOBOM JOJE€H PaCTBOPEHHOTO BEIIECTBA, MPOBEACHHE
peaknmii HMOHHOTO OOMEHa, OIpeNeleHue CpeIbl pPAacTBOPOB BEIIECTB C  TOMOIIBIO
YHHUBEPCATBHOTO WHIUKATOpa (KUClas, HeHTpaibHas, MIENOYHas). 3aJaHus Ha COCTaBJICHHE
HMOHHBIX peakluuil. PeleHne NnpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha PACTBOPHI,
HCIOJIb3YeMbI€ B OBITOBOM U MTPOU3BOJCTBEHHON JESITENILHOCTH YEIIOBEKA

OK 01
OK 02
OK 04
OK 07

Kontpoabsnass pabora
1

CrtpoeHue BeliecTBa U XMMUYECKHE peakiuu (1o pasaery 1)
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Pasznen 2. Heopranuueckasi xummsi

10

Tema 2.1.
DHU3HKO-XUMHUYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BCIICCTB

Coaep:xaHue y4eOHOIro MaTepuaJia

Meramnbl. Ilonoxenue wmeramioB B Ileproguyeckolt cucTeMe XUMHUYECKHX JJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHS DIIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOmme ¢uznueckue
cBoiictBa MeTauioB. CIutaBbl METAUIOB. DJEKTPOXUMHYECKUN Pl HANPSHDKEHUA METaUIoB.
XUMHUYECKHE CBOMCTBA BAXKHEUIIUX METAIOB (HATPHM, Kalui, KalbIlUi, MarHui, aJlOMUHUM,
IIUHK, XpOM, JKeJie30, MeIb) M HMX coeauHeHui. OOmme crnocoObl TMOJYYCHHS METalIoB.
[TpuMeHeHne METaJIOB B OBITY M TEXHUKE

Hewmeramnsl. [Tonoxxenune Hemetamio B [lepuoauueckoil cucteMe XuMu4eckux snemeHToB 1. M.
MenneneeBa M 0COOCHHOCTH CTpoeHHMs aroMoB. Dusnueckue CBOWCTBA HEMETAJUIOB.
AnnoTponus HeMeTaioB (Ha MpUMepe KUciaoposa, cepsl, pochopa u yriepoaa). XuMu4ecKkue
CBOWCTBA ¥ IPUMEHEHNE BAKHEUIITUX HEMETAIIIOB (TaJIOTEHOB, Cepbl, a30Ta, pocdopa, yriepoaa
U KPEMHHS) M HUX COCAUHEHUH (OKCHJIOB, KHCIOPOACOJCPKAMNUX KHUCIOT, BOJOPOJIHBIX
coenunenuil). [IpuMeHeHne BaXXHEUIINX HEMETAJUIOB U UX COCIMHEHUM

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHJIOB, THIPOKCHUJIOB,
KHCIIOT, coyiell U ap.). ['eHeTnueckas cBA3b HEOPraHWYECKUX BEILECTB, IMPHUHAUIEKAIIUX K
pa3IUYHBIM KJlaccaM. 3aKOHOMEPHOCTH B MU3MEHEHHM CBOWCTB MPOCTHIX BEIECTB, BOJOPOIHBIX
COEJIMHEHM, BHICIIMX OKCHJIOB M TUAPOKCUIOB

IIpakTHYecKHe 3aHATHA

[Tpaktrueckas padota Ne6. «DU3NKO-XUMUYECKHUE CBOMCTBA HEOPTAHUUECKUX BEIIECTBY.
CocraBiieHNe ypaBHEHUH XMMHMUYECKHX PpEaKIMM € yd4acTHEM TMPOCTBIX M CIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB W HEMETAJUIOB; OKCHUAOB METAIJIOB, HEMETAIUIOB H
aM(OTEPHBIX JIEMEHTOB; HEOPIaHUYECKUX KUCIIOT, OCHOBaHUI M aM(pOTEPHBIX T'MIPOKCUIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérsl Macchl BelecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAacce MU
00BEMY OFHOIO M3 YyYacCTBYIOIIMX B pEaKLMU BELIECTB, pacd€Thl Macchl (00bEMa, KOIMYECTBA
BEIIIECTBA) MPOJYKTOB PEaKLMH, €CIM OJHO U3 BELIECTB MMEET MpUMecH. PerieHue npakTHko-
OpUEHTHUPOBAHHBIX 3aJaHHIl Ha CBOWCTBA, COCTaB, MOJIyueHHWE U O€30MacHOE HCIOJIb30BaHUE
BaXHEHUIIMX HEOPraHUYECKHUX BEIIECTB B OBITY U MPO(ECCHOHATBHON NESTEIbHOCTH YelIOBEeKa

OK 01
OK 02
OK 04

Tema 2.2.

Coaep:xaHue yueOHOro MaTepuaJia

JlabGopaTropHble 3aHATUA

OK 01
OK 02
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Nnentudukanus JlaGopaTtopHas pabora Ne2 «nenTudukaiys HeOpraHMIECKUX BEIIECTBY. OK 04
HEOPraHUYECKUX Pemenue skcriepuMeHTaIbHBIX 3a/1a4 110 XUMUYECKUM CBOMCTBAM METAJIJIOB U HEMETAJUIOB, IO
BELICCTB pacro3HaBaHUIO M IOJYYEHUIO COCIMHEHMH METaJlJIoOB M HEMEeTalsioB (B3auMojelcTBue
THJIPOKCUA AIFOMUHUS C PACTBOpAMH KHCJIOT U 1enoueil,). Mnenrudukanns HeopraHn4eckux
BEIIECTB C HCIHOJIb30BAHUEM UX (U3UKO-XUMHUYECKHX CBOMICTB, XapaKTE€PHBIX KauyeCTBEHHBIX
peaknmii. KauecTBeHHbIe peakuuu Ha cyiabpaT-, KapOOHAT- M XJOPHUI-aHUOHBI, Ha KATHOHBI
METAJIJIOB U KATHOH aMMOHHS
KonTposbnasi pa6ora Croi
9 BOMCTBa HEOPraHMYECKHUX BEILECTB (110 pa3zaeiy 2) 1
Pa3nen 3. Teopernueckue OCHOBbLI OPraHUYeCKOH XUMHH 4
Tema 3.1. Coaep:xaHue y4eOHOIro MaTepHuaJia 4 OK 01
Knaccudukanmus, [IpenMer opraHM4ecKoi XUMHUM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYECHUE B IOJIY4YEHUH HOBBIX
CTPOCHHUE U |BEIIECTB U MarepuanoB. Teopust CTpOEHHs opraHudeckux coeauHeHut A.M. byrneposa, e€
HOMEHKJIaTypa OCHOBHBIE N0J10KeHUsA. CTPYKTYpHbIE (POPMYIIbl OPIraHUYECKUX BeIecTB. [ 'oMoiiorus, u3oMepusl.
OPraHMYECKUX BEIIECTB | XMMUYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSX: KPAaTHbIE CBSI3U, G- U T-CBSA3H. 2
[IpencraBnenue o kiaccu(uKauuy OpraHMYECKMX BemlecTB. HoMeHkaTypa OpraHMuecKux
COEUMHEHUI (cucTeMaTHdecKas) M TpPUBMAJIbHBIE Ha3BaHUS BAaXXHEHIIMX IpelcTaBUTENEH
KJIACCOB OPraHU4eCKUX BEUIECTB
IIpakTnyeckue 3aHATHSA
ITpakTuyeckas pabora Ne7. «HomeHKi1aTypa OpraHM4eCKUX BEILECTBY.
O3HakoMyieHHE ¢ oOpa3laMM OpraHM4ecKMX BEIIECTB W MaTepuajlaMM Ha HUX OCHOBE,
MOJICIMPOBAaHUE  MOJIEKYJl ~ OPraHMYEeCKMX  BEIIeCTB,  HaONIOJEHHME U ONHCaHHE
JIEMOHCTPALIMOHHBIX ONBITOB IO MPEBPALIEHUI0 OPraHMYEeCKUX BEIIECTB INpPU HArpeBaHUU 2
(nnaBneHue, o0yrnuBanue u roperue). CocTraBieHHE MONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(GbopMyll OpraHMYECKHMX BEIIECTB OTAEIbHBIX KJIAccOB, HCHOJb3Ysl HMX Ha3BaHMs 110
CHUCTEMaTU4YecKOM M TPUBUAIBHOM HOMEHKJIAType (3TWUJIEH, aleTWIeH, INMIEepuH, (eHod,
(dbopManbaeru, yKCycHas KUCJIOTa, MIMIMH). PacueTsl mpocTeiieil popMyisl OpraHuuecKon
MOJIEKYJIbI, HCXO/Il U3 DJIEMEHTHOTO cocTana (B %)
Pasnen 4. YriieBoaopoabl 10
Tema 4.1. Conep:kanue yueOHOro MaTepuasa 8 OK 01
VIIeBOoOpoabl M UX IIpenenbHbIE YyII€BOAOPOBI (aJIKAHBI): COCTAB U CTPOEHUE, TOMOJIOTUUECKUH psll. MeTaH U 3TaH: OK 02
NPUPOAHBIC MCTOYHHKH |cOCTaB, CTPOEHHE, (DU3MUECKME M XUMHYECKHME CBOMCTBA (PEAaKIMU 3aMELIEHHS M TOpeHus),| 2 OK 04

TOJIYUYCHUEC U IPUMCHCHUC.
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HenpenenbHbie yriieBog0opoabl (AJIKEHbI, aTKaHEeHbI, AJIKHHBI).

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKUN psii. DTUIIEH U MPOMUIEH: COCTaB, CTPOCHUE,
(bu3nuecKkrue U XUMUYECKUE CBOMCTBA (PeaKIM THAPUPOBAHMS, TAJIOT€HUPOBAHNUS, THIPATAlIUH,
OKHUCJICHUS U TIOJIMMEPHU3AIINH) MOJy4YeHUE U TPUMEHEHUE.

Ankanuensl: Oyraaues-1,3 u metmiOyraauen-1,3, XUMHUYECKOE CTPOSCHUE, CBOMCTBA (peaKiius
MOJUMEpHU3aIiK), NpUMEHEHHE (I CHHTE3a MPHPOJHOIO M CHHTETHYECKOTO Kaydyka H
PE3HHBI).

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTMUECKHH psii. AUETUIIEH: COCTaB,
XUMHUYECKOE CTpoeHue, (u3nueckue M XUMHUYECKHE CBOWCTBAa (peakuud TUIPUPOBAHMUS,
rajJOrCHUPOBAHUS, THAPATAllMM  TOPEHHS), IMOJy4eHHEe ©  NpUMEHEHHE  (MCTOYHHMK
BBICOKOTEMITIEPATYPHOTO TUIAMEHH JJI1 CBAPKH U PE3KH METAJLIOB)

Apomaruueckne yrieBoJopos! (apeHsl). benzon u tomyon: cocras, cTpoeHue, GU3HIECKUE U
XMMUYECKHE CBOMCTBA (PEaKIMU raJIOTeHUPOBAHUS U HUTPOBAHUS), TOJyYECHUE U IPUMEHEHHE.
TokcuuHOCTh apeHOB (BiuUsiHUE OCH30J1a HA OPraHM3M YelioBeKa). ['eHeTh4ecKas CBS3b MEKIY
YIJI€BOIOPOAAMH, IPUHAUICKAIIUMHU K Pa3IMYHbIM KJIacCaM.

[TpupoaHble UCTOYHUKH YTIeBOAOPOA0B. [IpupoaHbiii ra3 u nmomyTHble HeTsIHBIE Ta3bl. HedTh
u e€¢ npoucxoxiaeHue. CrnocoObl nepepaOOTKM He(TH: MEPEroHKa, KPeKUHI (TepMHUYECKU,
KaTaauTuueckuil), nuponu3. [lpoxyktel mnepepa®oTku HedpTH, HMX NPUMEHEHHE B
MIPOMBILITIEHHOCTH

1 B ObITy. KaMeHHBIH yroib U MPOJYyKTHI €ro nepepaboTKu

Tema 4.2.
DU3HKO-XNMHYECKIE
CBOMCTBA
YTJIEBOJAOPOAOB

Coaep:xxaHue yueOHOro MaTepuaJia

JlabGopaTopHble 3aHATHSA

JIaGopatopHas pabota Ne3 «CBOHCTBa yII€BOJOPOJOBY.

TpuBuanpHas U MeXAyHapoAHass HOMEHKIIaTypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJTyuyEHUs
yriaeBonoponoB. Ilomyuenue sTuneHa U M3ydeHHE €ro CBOMCTB. MoAennpoBaHHE MOJIEKYN H
XMMHUYECKHX TPEBPAICHUH YrIIeBOAOPOIOB (Ha MpUMepe 3TaHa, STUIICHA, alleTHICHA U JIP.) |
raJIOT€HONPON3BOAHBIX

OK 02
OK 04

Pasznea S. Kucaoponocoaepxanye oprannyecKkue coeIuHeHus

14

Tema 5.1.
Cnuptel. ®enon

Coaep:xxaHue yueOHOro MaTepuaJia

[IpenenbHBIE OHOATOMHBIE CIUPTHI (METAHOM U 3TAHOI): CTPOCHHUE, PU3MYECKUE U XUMHYECCKUE
CBOMCTBA (peaklMy C aKTUBHBIMH MeETaJlJIaMH, T'aJOT€HOBOJOPO/IaMH, FOPEHHE), IPUMEHEHHE.
Bonopoaneie cBsA3M MexAy MOJEKyldaMu CHUPTOB. PU3MOIOTMUYECKOE NEHCTBUE METAHOJIA U
9TaHOJa Ha OPraHU3M YEJI0BEKa.

OK 01
OK 07
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MHOroaToMHbIe CIUPTHI (ITUICHTIIMKONb M TJIHIIEPUH): CTPOCHHE, PU3MYECKUE U XUMHUYCCKHE
CBOICTBa (B3aHMOI[CﬁCTBHe CO MCIIOYHBIMU MCTAJJIaMHM, KadYC€CTBCHHAsd PpPCaKnusd Ha
MHOT0aTOMHbBIE CUPTHI). DU3HOIOTHUECKOE EHCTBUE HA OpraHuM3M 4enoBeka. IIpumeHeHue
TJIIMICprUHa U STUJICHIJIMKOJIA.

®enosn. CtpoeHre MOJIEKYJIbl, (GU3UYECKHE M XUMHUYECKHe CBoicTBa (heHOoma. TOKCHYHOCTH
¢denona, ero Gpu3noIOrNYECKOE ACHCTBIEC HA OpraHmu3M uenoBeka. [Ipumenenue Gpenona

Tema 5.2.

Anbnerupl.
KapOoHOBBIE KHCITOTHI.
CrnoxHuble 3(upbl

Copep:kanue y4eOHOTro MaTepuaa

Anpaerunpl M KeTOHBI ((popMalIbIETHl, aneTanbJerua, aleToH): CTpoeHue, (u3udeckue u
XUMHUYECKHE CBOWCTBA (pEaKIMHM OKHCJICHHS M BOCCTAHOBIICHUS, Ka4€CTBEHHBIC PEaKIIHH),
MOJTyYeHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TMpeAeTbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbMHAas W YKCYCHasi KHUCJIOTBHI):
CTpocHHE, (M3MUECKHEe UM XUMHUYECKHE CBOHCTBa (0OIIME CBOWCTBA KHUCIIOT, pEaKIus
stepudukanyu), mnoiaydyeHue u mpuMmeHeHue. CTeapuHOBas M OJCHMHOBAas KHCIOTHI Kak
MPEACTABUTENH BHICIIUX KapOOHOBBIX KUCIOT. MblJIa Kak COJIM BBHICIITUX KapOOHOBBIX KUCIIOT, UX
MOIOILIEe AEHCTBHE.

Crnoxubie 3QUpHI KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MApOIN3 ClIOKHBIX 3upoB. JKuphI.
I'uaponus sxupoB. [Ipumenenue xupo. buosorunueckas posb )KHPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yrnesoanl

Coaep:xaHue yueOHOro MaTepuaJia

VYraeBoapl: cocTaB, KiacCH(UKAIUsA YIJIEBOAOB (MOHO-, M- M Mojucaxapuisl). ['mroko3a —
MPOCTEHIINI MOHOCaXapH: OCOOCHHOCTH CTPOEHHSI MOJIEKYNbI, (pU3MYEeCKHEe M XUMHUYECKHE
CBOWCTBa TIIIIOKO3bI (B3aummopelcTBue ¢ ruapokcuaom meau (II), okucieHune aMMuadHbIM
pactBopoM okcuja cepedpa (1), BoccranoBieHue, OposKeHHE TITFOKO3bI), HAXO0XKJJICHHUE B IPUPO/IE,
NPUMEHEHHE TJIOKO3bl, OMOJOrMYecKas pojb B J>KU3HENCATEIBHOCTH OpraHu3Ma 4YeloBeKa.
®ortocunTte3. PpykTo3a Kak U30MeEp TITIOKO3bI.

Caxapo3a — mpejacTaBUTENb JUCaXapuUIOB, TMIPOJIU3 Caxapo3bl, HAXOXJICHHE B MPUPOJE U
MIpUMEHEHHE.

[Tonmucaxapuapl: KpaxMan M LEJUII0J03a Kak MpUpoJHble nmoiaumepsl. CTpoeHue Kpaxmaia U
LEJUTI0NI03bI, (PM3NYECKHE U XUMHUYECKHE CBOICTBA Kpaxmaia (THIpOJIn3, KaueCTBEHHAs peaKts
C UOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOMCTBaA
KHCIIOPO0COIEpKAIIUX
OpTaHUYECKHUX

Conep:kanue y4eOHOTro MaTepuaa

IIpakTHYecKHe 3aHATHA

[Ipaktnueckass pabora Ne8. «HomeHkmaTtypa KHCIOPOIOCOIEPKAMMUX  OPTraHUYECKUX
COEAMHEHUIN».

OK 01
OK 02
OK 04
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COCTUHEHUN

TpuBuanbHas u MeXIyHapoJHAs HOMEHKJIATYpa, XUMHYECKHAE CBOMCTBA, CIIOCOOBI MOTYYEHHS
CIUPTOB U (PEHOIIOB, KAPOOHOBBIX KUCIOT M 3(UPOB, ANbJIETUIOB U KeTOHOB. COCTaBIIEHUE CXEM
peakuuii (B TOM 4YHCIE MO NPEAJIOKEHHBIM MEMOYKaM MpPEBPAIICHH), XapaKTepU3YIOLIHX
XMMHAYECKHE CBOMCTBA KUCIOPOIOCOACPKAIINX OPraHUYECKHX COSAMHEHUM

[Ipaktuyeckas padora Ne9. «Xumudeckne W (PU3NUYECKHE CBOMCTBA KHCIOPOIOCOMIEPIKAIINX
OpPraHMYECKUX COCAMHCHUS.

[IpoBenenne, HAOMIOJACHWE M ONHMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KayeCTBEHHBIC PEAKIIMKM OJHOATOMHBIX CIUPTOB (OKucieHue staHoja okcumom meau (l1)),
MHOT'0aTOMHBIX CIHPTOB (B3auMojeiicTBUe ruiepuHa ¢ ruapokcuaom meau (1)), ambaernaon
(oxucneHne amMMHuauHBIM pacTBopoM okcuma cepebpa(l) u rumpokcumom wmemu  (l1),
B3aUMOJICHCTBHE KpaxMaJia ¢ HOJOM), M3y4YEHHE CBOMCTB PaCTBOPA YKCYCHOU KHUCIOTHI

Pa3nen 6. A3oTcoaep kaiye opranudeckue coeIMHeHus1 4
Tema 6.1. Coaep:xanue y4eOHOro MaTepHuaJia 4 OK 01
AMUHBI. AMMHBI: METUJIAMUH — IIPOCTEUIINNA IIPEACTABUTENb AMHHOB: COCTaB, XMMHUYECKOE CTPOCHHUE, OK 02
AMUHOKHUCIIOTBHI. (hU3UYECKHEe U XMMHUYECKUE CBOMCTBA, HAXOXKICHUE B IPUPOJIC. OK 04
Bbenxu AMUHOKHCIIOTHl Kak aM(OTEepHbIE OpraHUYecKue coeanHeHus. Puzndeckne W XUMUYECKHE

CBOMCTBAa aMMHOKHUCIOT (Ha TpUMepe TIiuiuHa). buonormdeckoe 3HaYEeHHUE AMHHOKHCIOT. 2

Ilerrtnabl.

benku kax mpuponHbie monuMmepsl. [lepBuduHas, BTOpUYHAs M TPETHYHAS CTPYKTypa OENKOB.

XUMHUYECKUE CBOICTBA OEITKOB: THAPOIIN3, IEHATYpAIlHsl, KAYeCTBEHHBIE PEaKIINU Ha OCIKU

IIpakTHYecKHe 3aHATHA

[TpakTuueckas padora Nel(. «CBoiicTBa a30TOCOEPKAIINX OPTAHHYSCKUX COSAMHCHUI.

dusnueckue M XMMUYECKHE CBOICTBAa aMMHOB (peakUuM C KHUCIOTaMH M TOpPEHHs) MU 2

aMHHOKHUCIIOT (Ha mpuMepe rimnuHa). Habnronenue u onucanne 1eMOHCTPAITMOHHBIX OTBITOB:

JieHaTypalnus OeJIKOB PU HarpeBaHHUM, IIBETHbIE PEaKIIMU OEIIKOB
Paznen 7. BbicokoMoJIeKY/IsIpHBIE COeTMHEHUSI 2
Tema 7.1. Conep:xaHue yueOHOro MaTepuaJa 2 OK 01
[InacTmaccel. IIpakTHyeckune 3aHATHSA 2 OK 02
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Kayuyku. Bonokna [Ipaktrueckass padora Nell., «CuHTe3, aHanu3 W KiaccU(HUKANUSA BBICOKOMOJICKYJISIPHBIX OK 04

COCIMHECHUI»

OcHOBHbIE TIOHSITUSL XHUMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHMI: MOHOMEp, IOJUMED,

CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AINH, CPEIHsS MOoJeKyJsipHas Macca. OCHOBHbBIE

METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUN — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHSL.

O3HakoMJIeHHE ¢ O0pa3IlaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB:

IJ1aCTMACCHI (TTOJIMATUIICH, MOJIUIIPOIUIICH, MOJIUBUHUIXIIOPU], TOIUCTUPOI); HATYPaJIbHbIN U

CUHTETHYECKUE Kayuyku (OyTagueHOBBIN, XJIOPONPEHOBBIH U H3ONPEHOBBIN); BOJIOKHA

(HaTypasibHBIE (XJIOMOK, IEPCTh, MIENK), HMCKYCCTBEHHBIC (AlETaTHOE BOJOKHO, BHCKO3a),

CHHTETHYCCKHE (KAIIPOH M JIaBCaH)
Kontpoasnas pabora N
3 CTpyKTypa U CBOWCTBA OpPraHMYCSCKHUX BEIIecTB (0 pas3aeiaam 3-7)
IIpogeccuonaibHO OPHEHTHPOBAHHOE CO/Iep:KaHue (Co/lepKaHNe NPUKJIATHOTO MOAYJIS)
Pa3nes 8. Xumus B ObITY M MPOM3BOJACTBEHHOI TeITEJILHOCTH YeJI0BeKa OK 01
Tema 8.1. Coaep:xanue y4eOHOIro MaTepHuaJia OK 02
XHUMHUYECKUE [IpaBuiia 5KOJIOrMUYECKU 11€1€cO00pa3HOro MOBEACHUS B OBITY U TPYJOBOW JESTEIBHOCTH B OK 04
TEXHOJIOTHH LEsAX COXPaHEHUsI CBOEro 3J0pOBbS M OKpYyKaroLed MPUPOJHON Cpellbl, OMacHOCTb OK 07
B IIOBCCIHEBHOM | BO3JICHCTBUS HA JKWUBBIC OPraHW3Mbl OpPraHUYECKHX BEIICCTB OTJCIBHBIX  KJIACCOB

U 1npodeccuoHaTbHOU
JESITeIbHOCTH YEJIOBEKa

(YrneBomopobl, CHHUPTHL, (EHOIBI, XJIOPOPTraHMYECKHE MPOU3BOIHBIC, ANBICTUIBI U JP.),
MOKa3aTesb NPEeAEIbHO TOMYCTUMON KOHIEHTPALIMHU U €r0 UCO0JIb30BAHUE.

Ponp xumun B obecriedeHHH HSKOJOTMYECKOM, SHEPreTHYeCKOH M MHUIIEBOW Oe30MacHOCTH,
pPa3BUTUU  MEIUIIMHBI, CO3JaHMM HOBBIX MaTepHalioB (B 3aBUCHUMOCTH OT BHUJA
npodeccnoHanbHOM 1eATeIbHOCTH ), HOBBIX HCTOYHUKOB YHEPTHH (a7IbTepPHATUBHBIE HCTOUHUKH
sHepruu). [loHsITHE O HAy4HBIX METOJAX IIO3HAHUS BEIIECTB M XHUMHUYECKHX PEaKIIH.
[IpencraBienust 00 OOIIMX HAyYHBIX MPHUHIIMIIAX MPOMBIIUICHHOTO MOTYYEHHS BaKHEUIITUX
BEIIECTB (Ha MpUMeEpax MPOU3BOJICTBA aMMUAKa, CEPHON KUCIIOThI, METAHOJIA).

XuMHs U 3I0pOBbE YETOBEKAa: NpaBHia OE30MaCHOTO WCIOIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, OBITOBOM XMMUH B TTOBCETHEBHON KU3HU

IIpakTHYecKHe 3aHATHA

[Mpaktnyeckas padora Nel2. «I[IpuMeHeHHE XWMHUYECKHUX BEIIECTB W TEXHOJOTUH C YYETOM
Oyayiei npodeccuoHaNbHOM NeITETbHOCTH.

Pemenne keiic-3a1ay mo TeMaM: MHUIIEBbIE MPOIYKTHl, OCHOBBI PALMOHAIBHOIO MUTAHMS,
BAKHEHIINE CTPOUTENBbHBIE W KOHCTPYKLMOHHBIE MAaTEpHajbl, CEIbCKOXO3HCTBEHHOE
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MIPOU3BOJICTBO, KPAaCKH, CTEKJIO, KepaMHKa, MaTepHalibl JIJsl 3JIEKTPOHUKH, HaHOMAaTepHalIbl,
TEKCTUJIbHBIE BOJIOKHA, MCTOYHUKM DSHEPIUH, OPraHUYECKUE U MHUHEpalbHbIE YAOOpEHHS,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MpernapaThl, ObITOBAs XUMUS, MaTEPUAIIbl U3 UCKYCCTBEHHBIX
U CUHTETUYECKUX BOJIOKOH.

3amura: [IpencraBienue pe3yiabTaToB pelieHHUs] Keic-3agad B ¢GopMe MHUHHU-AOKIAIa
(tormyckaeTcst UCTOIb30BaHUe rpa)uueCcKUX U MPE3EHTAIIMOHHBIX MaTepPHAaJIOB)

IpomexxyTounas aTrectanus no pucuumnie (uddepeHrpoBaHHbIN 3a4eT)

Bcero

72
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3. pA N 0):)7 ) By PEAJIM3ALINN IHPOI'PAMMBbI
OBIHIEOBPA3OBATEJBbHOU JUCIIUITJINHBI

3.1. TpeGoBaHuss K MHHHUMAJIBLHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecrne4eHn 10

JIist peanu3anuy MporpaMMbl JUCHMIUIUHBI JOHKHBI OBITh MPEYyCMOTPEHBI
CIIEYIOIIME CTIeHaIbHbIC TOMEIIECHUs: YIeOHbIN KaOMHET XUMHUU H/HIIN y4eOHOM
XUMHUYECKOH J1abopaTopuH.

D@ hexTUBHOCTL  MpenojaBaHusi  0O0Ie00pa30BaATEIbHON  JUCHUILIAHBI
«XUMUS» 3aBUCUT OT HAIMYUSI COOTBETCTBYIOIIETO MaTE€pPUATbHO-TEXHUYECKOTO
OCHAIIIEHUS. DTO OOBSICHAETCS OCOOCHHOCTSIMU JIUCUUILIMHBI, B MIEPBYIO OYEPE/Ib,
e€ DOKCIEPUMCHTAIBHBIM XapaKTepoM, IIMHPOKUM CICKTPOM TPUMEHEHUS |
MPAKTUYECKONM  3HAUYUMOCTHIO. PekoMeHIyemoe  MaTepualibHO-TEXHUYECKOe
oOecrieyeHue KaOuMHETa XHUMHM U XUMHUYECKOM J1Ta0OpaTOpUM  BKIIIOYAET:
CHEIUATN3UPOBAHHYIO MEOCITb U CUCTEMBI XpPaHCHHUS, TEXHUYECKHE U DJICKTPOHHBIC
cpeacTBa  OOydYeHHsS, JICMOHCTPAIIMOHHBIC  y4eOHO-HArIsIHBIE  IMOCOOMS,
JIEMOHCTPALIMOHHOE 000pYyAOBaHUE U TPHUOOPHI, J1aOOPATOPHO-TEXHOIOTUUECKOE
obopyioBaHue, Ja0OPATOPHYIO XUMHYECKYIO TIOCyay, Mojeilud (0ObeMHBIE U
IJIOCKUE), HaTypalbHble OOBEKTHl (KOJUICKIIMW, XHUMHUYECKHE PEaKTUBbI),

o0opynoBaHue J1a00PaHTCKOM.

Crnennann3npoBaHHas MedeJIb M CHCTEMbI XPAHEHHA
1 | Cron naGopaTopHbIid IEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTOHKUM
MOKPBITUEM, PAKOBUHOM, IMTOABOIKON U OTBEIEHUEM BOJIbl, CAHTEXHUKOH,
AJIEKTPUYECKUMU PO3E€TKaMH1, aBTOMaTaMi aBapUMHOTO OTKJIFOUEHHUS TOKA)
2 | Cron nabopaTopHBIi 1EMOHCTPAIIMOHHBIN ¢ HAACTPOUKOH (C 3aIIUTHBIM, XUMOCTOUKUM H
TEPMOCTOUKUM TTOKPBITHEM )
3 | Cton yueHnueckuit 1a00paTOPHBIHN, PETyTUPYEMBIH IO BBICOTE (C 3aIIUTHBIM,
XUMOCTOMKUM M TEPMOCTOMKUM MOKPHITHEM, PAKOBHHOM, OOPTUKOM TI0 HAPYKHOMY
Kpato, IOJIBOJAKON U OTBEJIEHUEM BO/JIbI, U CAHTEXHUKOMN )/CTON y4EHUUECKUH,
perynupyeMsblit o BhICOTE (MPUOOPETAaeTCs TOIBKO MPU HAIUYUH CIIEUaTHHOTO
J1a00pPaTOPHOTO OCTPOBHOTO CTOJA) (10 KOAUUECBY 00YYaAOUUXCS)
4 | Ctyn yueHUYeCKUH (no Konuuecmay 00y4aouuxcs,)
Ornerymurens
6 | Hdocka knaccHasi/PenbcoBas cucTema ¢ KIACCHOM M MHTEPAaKTUBHOM JTOCKOM
(mporpamMMHOE 0OecTieueHHE, MPOEKTOP, KPETUICHUS B KOMIUIEKTE )/ MHTEPAKTHBHON
NaHeJbIo (MporpaMMHOE 00ecreYeHNE B KOMIUIEKTE)
Ctox ¢ simuKaMu JUTsl XpaHEHUs/ TyMOOH (pabouee mecmo npenooasameisi)
8 | Kpecno oducHoe (pabouee mecmo npenooasamens)

ol

\l
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Jlocka mpoOkoBasi/Jlocka MarHUTHO-MapKepHast

10

Cucrema (yCTpOHCTBO) AJIsl 3ATEMHEHHUS OKOH

11

[IIxad BBITSHKHON MaHOPAMHBIN

12

[Ixad nnst xpaHeHus y4eOHBIX TOCOOMIA

13

Arnreuka YHUBCPCAJIbHAA I OKa3aHUA HepBOﬁ MeﬂHHHHCKOﬁ IIOMOIITH

Texunveckue cpeacrea

MHOropyHKIIMOHATHHOE YCTPOHCTBO/TIPUHTED

HHTepaKkTHBHBIN MPOrpaMMHO-aNTIapaTHRIM KOMIUIEKC MOOMJTBHBIN MIJIH CTallHOHAPHBIN
(mporpammHOe oOecriedeHne, MpoeKTop, KperieHne B KoMIuiekTe)/PenbcoBast cucrema ¢
KJIACCHOW M MHTEPAKTUBHOM JI0CKOI1 (ITporpaMMHOE oOecrieueHue, MpoeKTop, KperieHne
B KOMIUJICKTE )/ MIHTEPAaKTUBHON NaHEJbIO (IPOrpaMMHOE 00ecrieueHHE B KOMIIJICKTE)

[TepconasbHBIN KOMITBIOTED € Meprdeprueii/HOyTOYK (JTUIEH3MOHHOE TPOTrPaAaMMHOE
obecnieueHre, 00pa3oBaTeIbHBIM KOHTEHT U CUCTEMA 3alUThI OT BPEAOHOCHON
nHpopMaluu, mporpaMMHOe obecriedeHue 1 nudpoBoi 1adbopaTopuu, ¢
BO3MO>KHOCTBIO OHJIAHH-0IIPOCa)

DJIEKTPOHHBIE CPeICTBA 00yUeHUS

DnexkTpoHHBIE cpeacTBa o0yueHust/MIHTepakTuBHBIE TOCOOUS/OHIAHH-KYPCHI (10
pazoenam paboueil npo2pammol)

I[eMOHCTpaIII/IOHHbIe y‘leﬁHO-HaFJIH}]HBIe nocoous

CrioBapH, ClIPaBOYHUKH, SHIUKIONEIHS (10 XUMUYECKUM HAYKAM)

Kommrext IOPTPCTOB BCIIMKUX XUMUKOB

TTocoOus HATJISIIHOM DKCIIO3ULIMHA

BAIWIN|F-

Ilepuonuueckas cucreMa xumudeckux ameMenToB /(.M. MenneneeBa

CHeIII/IaJ'[I/I3I/Ip0BaHHaH Me0eJIb H CHCTEMbI XPaHCHUS NJA XHMHYeCKOoil ﬂaﬁopaToppm

1

JIaGopaTopHBIi OCTPOBHOM CTOI (IBYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOWKHUM U
TEPMOCTOMKUM MOKPBITHEM, HAJICTOJIBEM, C TOJACBETKON U SJIEKTPUYECKUMH PO3ETKAMU,
MOJIBOJIKOM M OTBEICHUEM BOJIbI, U CAHTEXHUKOMN)

Cryn n1abopaTOpHBIM, peryIupyeMblii 110 BBICOTE

Cton mabopaTopHbIid 1EMOHCTPAIIMOHHBIHN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKHM
MOKPBITUEM, PAKOBUHOM, IIOJIBOJIKON U OTBEIECHHUEM BOJ(bl, CAHTEXHUKOM,
AJIEKTPUYECKUMHU PO3ETKAMH, aBTOMAaTaMH aBapUITHOTO OTKIJIFOUEHHS TOKA)

Cron 1ab0paTOpHBI 1EMOHCTPAIIMOHHBIN ¢ HAJACTPOUKOH (C 3aIIUTHBIM, XUMOCTOMKUM H
TEPMOCTOUKUM TTOKPHITHEM )

ol

Crout ¢ SmMKamMu ISl XpaHeHUs/TyMOoi

(ep]

Kpecno oducnoe

\‘

Oruerymurens

JlemoHcTpanmoHHoe 000py/1I0BaHKe U MPUOOPHI I KaONHeTa U JJabopaTopun

Becsl anextponHble ¢ USB-nepexoaHukom

Cronuk MO AbEMHBIN

Hentpudyra nemMmoHcrpanmoHHas

[IITaTuB 1eMOHCTpAIMOHHBIN

Anmapar s NPOBEJCHUS XUMUYECKUX PEaKIUN

Annapar Kunna

DBINOMETP

I'openka yHuBepcajibHas

OO N0 |WIN| -

[Tpubop it UILTFOCTPAIH 3aBUCUMOCTH CKOPOCTH XUMUYECKHUX PEAKIIHIA OT YCIOBUMH
OKpY>Karollen cpeJibl

Habop s snexkTponmn3a JeMOHCTPAIlMOHHBIN

11

[TpuGop 1151 ONIBITOB MO XUMUU C DJIEKTPUUECKUM TOKOM (J1a00paTOPHBIIN)

12

[TpuGop 11t OKMCIICHUS CIUPTA HAJL METHBIM KaTaJIN3aTOPOM

13

[Tpubop 1st MOTyUEHUS TATOUI0ATKAHOB JEMOHCTPAITMOHHBIHN
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14

[Tpubop 1u1st monydeHus pacTBOPUMBIX BEIIECTB B TBEPJIOM BHJIE

15

YcranoBka 151 pUIBTPOBAHUS O] BAKYYMOM

16

[Tpubop /U1t onpenenenus cocrapa BO3yxa

17

["a30aHanu3aTop KMCI0pOJa U TOKCHYHBIX T'a30B ¢ HU(POBOM MHAMKALIMEH ITOKa3aTesel

18

HpI/I60p JJI UJJTFIOCTpAalMK 3aKOHAa COXpaHCHHA MAaCChbl BEICCTB

19

YcranoBka JJI1 TICPCTOHKU BCIICCTB

20

bapomeTp-aneponn

21

Habop 115 u3yuenust BOIOpPOJHON SHEPTETUKHI

pH-MeTps1 (Oononnumenvnoe eapuamusroe 06opyoosanue)

JlaboparopHo-TexHOoJ0rHYeCKoe 000py10BaHNe 1JI KaOuHeTa U J1abopaTopuun

[Tpubop 1t MoTyYeHHs TaJOnuJ0ATKAHOB M CIOXKHBIX A(HPOB J1a00paTOPHBIHA

KonbGonarpesateinp

DJIEKTPOTUIUTKA

bans koMOMHUpOBaHHAas JIabopaTopHas

Becol ans CBhIITYYHUX MATCpHUAJIOB

[TpuGop 1u1st mosTy4eHus ra3oB

CnupToBKa n1abopaTopHas

MarauTtHas Memaika

OO |N|O|O1D|WIN -

MI/IKpOCKOH HHCI)pOBOﬁ C PYKOBOACTBOM IIOJIb30BATCJIA U rmocoonem JUIA ydallquXcs

=
o

HaGop m1s 9ucTKu ONTHKH

[
[

HaGop mocy el u1si peakTHBOB

=
N

Ha60p IOCYAbI U HpHHaHHCH(HOCTeﬁ JJIA pa6OTBI C MaJIBIMH KOJIHNYCCTBaMHM BCIICCTB

=
w

Habop npuHaanexHoCcTel UIs1 MOHTaXa MPOCTEHIITNX MPUOOPOB 110 XUMHUH

H
o~

Habop nocyiel v mpuHaJIeKHOCTEH U3 nponuaeHa (MUKPOIabopaTopusi)

.JIaﬁopaTopHaﬂ XUMHYECKas nmocyaa nJas Ka0uHeTa H naﬁopaTopml

KoMIuiexT k016 1eMOHCTpaIMOHHBIX

Habop npobok pe3anHOBBIX

ITepexon CTEKISTHHBIN

ITpobupka Bropua

[IpoGupka ByXKoJE€HHAas!

COC,I[I/IHI/ITCIIB CTEKJISTHHBIN

3aXM BUHTOBOH

3axxuM Mopa

OO N0 |IWIN -

HIaHT CHINKOHOBBIN

=
o

KoMIuiekT cTexsissHHOM nocy/ el Ha Hutngax 1eMOHCTPAIlMOHHbBIN

o
o

Jlozupyroliee ycTpoiicTBO (MEXaHUYECKOe)

[EY
N

KommiexkT 3 nenwmii n3 kepamuku, Gpapdopa u dasaca

=
w

KommiekT s1oskek happopoBbIx

[N
SN

Kommext MCPHBIX K0JIO MaJioro oobeMa

[EY
(6]

KoMriekT MmepHbIX K010

=
D

Kommext MCPHBIX HUWJINHAPOB IJIACTUKOBBIX

[EY
\l

Kommnekt MCPHBIX TUJINHAPOB CTCKIITHHBIX

=
oo

Kommext BOPOHOK CTCKJIAHHBIX

[EY
O

Kommiiekt numnerox

N
o

KoMIIIEKT cTakaHOB IJIACTUKOBBIX/CTEKISHHBIX

N
e

KoMmekT cTakaHOB XUMHYECKUX MCPHBIX

N
N

KoMmmiekT cTakaHINKOB JUIA B3BCIIMBAaHUA

N
w

KOMIUIEKT CTYNOK ¢ IeCTUKaMu

N
~

HaGop mmareneii

N
(63}

HaGop nunueToB
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26

Ha6op uwamex [Terpu

27

TpyOka creksHHAs

28

DKCHUKATOP

29

Yama kpucTauin3alMOHHAs

30

IIummel TUTEIbHbBIC

31

broperka

32

[Tpobupxka

33

banka 1o PCAKTUBEI ITOJIMDOTHIICHOBAS

34

banka 1oJ; peakTHBBI CTEKJISTHHASI U3 TEMHOT'O CTEKJIa C IPUTEPTON NPOOKOI

35

Habop ckJIsiHOK J1s1 pacCTBOPOB PEaKTHBOB

36

Tlasouka cTexigHHas

37

taTuB ans npobupox

38

KomruiekT cpencTs st HHAMBUAYATIbHOM 3alTUTHI

39

Kommekr repmomeTpoB

40

CyI_HI/IJ'IBHaH IMMaHCJIb JJI ITOCYAbI

41

OwmbTpoBanbHAs OymMara/QrIbTpsl OYMaXKHBIE (OONOIHUMENLHOE BAPUATNUBHOE
obopyodosanie)

Mopenan (00beMHBIE U IUIOCKHE), HATYPAJIbHbIE 00bEKTHI (KOJIeKIIUN, XMMUYECKHE
peakTuBbl) 1 KaOuHeTa u JJabopaTopun

KomrnekT mozernei KpucTaluImyecKuX peeToK

Monenb MOeKybl Oenka

Ha60p JJI1 MOACIIMPOBAHUA CTPOCHHUA HCOPIraHMYCCKUX BCIICCTB

HabGop nst MogenupoBanusi CTPOCHUS OPTaHUYECKHUX BEIICCTB

Ha60p JJI1 MOACIIMPOBAHUA CTPOCHHUA aTOMOB U MOJICKYJI

HaGop a5 MogenupoBaHysl JIEKTPOHHOIO CTPOEHUSI aTOMOB

Komrrekt komnekiuit

OINO|OTD|WIN -

KoMmiaekT XuMraecKux PCAKTUBOB

O6opynoBanue JadOPAHTCKOI KaOUHETa XUMUH

Crou ¢ SsmMKamMu ISl XpaHeHUs/TyMOoi

Kpecno oducnoe

Cron 1abopaTopHbI MOSUHBIH

CYIHI/IJ'II)HaSI MaHCJIb JJId IMOCYAbI

HIka¢ ams XxpaHeHUs: yueOHbIX TOcoOuit

HIka¢ a5 XpaHeHUs] XUMUYECKHX PEAKTHBOB

[xad mist xpaneHus: 1a60paTOPHOI NMOCYABI/TIPUOOPOB

[Ika¢ BBITSKHON

OO |NO U WIN| -

JlaGopaHTCKHi1 CTON

=
o

Cryn 1abopaTOpHBIH, peryIUpyeMblii 0 BHICOTE

-
[N

DJIEKTPUYECKHUI aKBAIUCTUILISITOP

=
N

Hlka¢ cymmabHbIN

=
w

Pe3unoBbIE MCpYaTKn

[EEN
N

KomruiexT eprieit 11st MbIThS J1aOOpaTOPHON MOCYABI

3.2. UudopmannoHHoe odecneyeHue peajn3auuu NporpaMmmbl

Jist  peanmuzanuy  TPOTpaMMbl  TUCHUILIAHBI  OMOIMOTEUHBIN  (HOH

o0pa30BaTeNbHON OpraHU3alMK JIODKEH MMETh IEeYaTHBIC W/WIH DIICKTPOHHBIC

y4eOHUKM W pa3pabOTaHHBIE B KOMIUIEKTE C HUMHM Yy4eOHbIE Mocoous (mpu
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HAJIM4MH), JOMYIICHHBIE K HMCIOJB30BAHUIO TIPH pean3aliid 00pa30BaTEIbHBIX
porpamMM CpenHero mnpodeCcCHOHANBHOTO 00pa30BaHUs, pean3yeMbIX Ha 0ase
OCHOBHOTI'O 00IIEro 0O6pa3oBaHUs’.

[Ipu peammzaruu TPOrpaMMbl TUCHUTLIMHBI BO3MOXXHO HCIIOJIH30BAHUE
AJICKTPOHHBIX 00pa30BaTEIIbHBIX PECYPCOB, JAOMYIICHHBIX K HCIOJb30BaHUIO TIPH

peanu3ayu 00pa3oBaTeIbHbIX IIPOIPaMM CPEIHETO 00LIEro o6pa3oBaHus’.

% TIpukas MunuctepcTsa npoceeienus Poccuiickoii @eneparmu ot 5 Hosops 2024 1. N 769 «O6 yTBepKaeHIn
(henepanbHOTO MIEpeyUHs y4eOHUKOB, IOMYIICHHBIX K HCITOJIb30BAHUIO TIPU peaTu3aIiii HMEIOIINX
TOCY/TapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTeIbHBIX IPOTPaMM HAYaIBLHOTO O0IIETr0, OCHOBHOTO O0IIETO, CPETHETO
o011ero o6pa3oBaHMs OPTaHU3AIMAMH, OCYIIECTBISIOIINMHI 00pa30BaATENbHYIO JeSTEIBHOCTD, M YCTAHOBICHUH
MPEJeTFHOTO CPOKA NCTIOIB30BaHMUS HCKITIOYEHHBIX YIeOHUKOB M pa3pabOTaHHBIX B KOMIUIEKTE C HUMH Y4eOHBIX
nocoOuii» (B akTyaipHOM pemakunu). CChlika Ha yKa3aHHBIM puKas akTyaiasHa Ha 20.02.2025 1.

® [Tpukas MunucrepcTsa npocsemenus Poccuiickoit @eneparmu ot 18 mons 2024 r. N 499 "O6 yreepxaeHun
(benepaybHOTO IEpeyHs ANEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, AOMYIIEHHBIX K HCIIOIb30BaHHUIO IIPH
peanuzalyy UMEIOIUX roCyJapCTBEHHYI0 aKKPEAUTALINIO 00pa30BaTeIbHBIX IPOrpaMM Ha4aJIbHOIO OOLIEro,
OCHOBHOT'O 00111€T0, CpeiHero oo1ero oopa3zoBaHus» (B akTyallbHOI penakunu). Cebliika Ha YKa3aHHBIN TPUKa3
aktyanbHa Ha 20.02.2025 r.
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4. KOHTPOJIb M OIEHKA PE3VYJIBTATOB OCBOEHUSA

OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTpons M oOlLieHKa pe3ylbTaTOB OCBOEHHS 00I1e00pa3oBaTeIbHON

JAUCHUIIIIMHBI PACKPBIBAIOTCA UCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha ¢opMHpOBaHUE OOUMX U TPO(ECCHOHATBHBIX KOMIIETEHIUHA MO pasieiam

N TCMaM COACPIKaHUA y‘I€6HOF0 Matcpualia.

Oobmasi/mpodeccnoHabHasA

THun oeHOYHbIX

Pazpen/Tema .
KOMIETEeHIUs MeponpusiTHi
OK 01. Beibupats criocoObI peneHus Tema 1.1-1.7
3as1a4 mpodecCuOHATBHOM IeATETbHOCTH Tema 2.1,2.2
MIPUMEHHUTETIFHO K pa3INuHbIM KoHTekcTaM | Tema 3.1 TectupoBanue
Tema 4.1 YcTHbIM onpoc
Tema 5.1-5.4 Pemenue pacuéTHbIX 3a71a4
Tema 6.1 HaOmronenue 3a xogoM
Tema 7.1 BBIIIOJIHEHUS IIPAKTUKO-
Tema 8.1 OPUEHTHPOBAHHBIX 3aJaHUI
OK 02. Mcnons30BaTh COBpEMEHHBIE Tema 1.2, 1.4, [Ipencrasnenue
CpelICTBa IMOUCKa, aHAJIN3a U 16,17 pe3ynbTaToB
UHTEpIpeTaluu nHpopMaLuu, u Tema 2.1,2.2 IIPAKTUYECKUX U
HH(pOPMAIIMOHHBIE TEXHOJIOTHH JJIS Tema 4.1, 4.2 71a00paTOPHBIX paboT
BBIIIOJIHEHUS 33a4 Ipo(ecCUOHATbHON Tema 5.2-5.4 [IpoBeneHne XUMHUYECKOTO
JeSITeIbHOCTH Tema 6.1 HKCIIEPUMEHTA
Tema 7.1 Beinonuenue
Tema 8.1 KOHTPOJIBHBIX
OK 04. Tema 1.7 pabor 1o
D¢ dekTUBHO B3aUMOIEHCTBOBATH U Tema 2.1, 2.2 pasaciaM JUCHHATUIMHEI
pa60TaTI., B KOJIJICKTHUBE U KOMaHJE Tema 41, 4.2 OHCHKa CaMOCTOSTCIIBHO
Tema 5.2-5.4 BBINIOJIHEHHBIX 3aJJaHUI
Tewma 6.1 3ammura penieHus Kec-
Tema 7.1 3ajau (¢ yuetom Oynymieit
Tema 8.1 poQeCCHOHAIBHON
OK 07. ConelicTBOBaTh COXPaHEHUIO Tema 1.7 JIeSITEIbHOCTH )
OKpY>Karolleu cpebl, Tema 5.1 Brinonnenue 3aganui
pecypcocOepexeHuto, MpuMeHsTh 3Hanuss | Tema 8.1 MIPOMEKYTOUHOMN
00 M3MEHEHUH KJIMMAaTa, IPUHITUATIBI aTTecTanuu

OepexIIMBOro MPOU3BOJACTBA, 3PPEKTUBHO
JICICTBOBATh B UPE3BBIYANHBIX CUTYAIUSIX

26



