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PaGouas mporpamma yueOnoi mucrurmiuabl OJl. 12 Xumus paspaboraHa 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 001IIe00pa30BaTEILHON YICOHON TUCIIUILTHHBI XUMUS
i npodeccruoHalbHBIX 00pa30oBaTeNbHBIX OpraHU3alMii, peKkoMeHIoBaHHONH denepalbHbIM
TOCYy/IapCTBCHHBIM  OIO/DKETHBIM  YYPEKICHHUEM  JOMOJHUTEIBHOTO  TPO(EeCCHOHATHLHOTO
obOpazoBanus «HCTUTYT pa3BUTHs MPO(ECCHOHATHLHOTO 00pa3oBaHus» (MpoTtokod Ne6/2025 ot
«18» ampens 2025 roma), denepanbHOW 00pa3oBaTENBHON MPOrpaMMbl CPEAHEr0 OOIIEero
oOpa3zoBaHMs, yTBEpXKIAEHHON mpukazom MunnpocBemenus Poccum Ne371 or 18.05.2023r, ¢
yuyetoM  @DenepajibHOr0  TOCYIAapCTBEHHOTO  0Opa30BaTEeNbHOIO  CTaHAApTa  CPETHEro
npodeccuoHaibHOr0 oOpa3oBanus mno mnpodeccun 35.01.19 «Mactep camoBO-MApKOBOrO M
TaHAMA(THOTO CTPOUTEILCTBA», YTBEPXKJICHHOTO MPUKAa30oM MUHHCTEPCTBA IPOCBEIICHUS
Poccutickoit ®eneparuu 21 Hosi06ps 2023 1. Ne 881.

Opranuzanusa-pa3paboTuuk: roCcyJ1apCTBEHHOE 010 IKETHOE npoheccuoHaIbHOe
oOpa3zoBarenbHOe yupexaeHne «KyHrypcKkuid KOJUIeK arpOTeXHOJIOTHH U YIIPABICHUS»

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

1.1. MecTO IMCHMILVIMHBI B CTPYKTYpe 00pa3oBaTeibHOW NMPOrpamMMbl
Cclio

O6mieoOpa3oBaTenbHas JUCHUIIIMHA «XUMHSD SIBISETCS 00s3aTeIbHOM
4yacThlo  00Ie00pa30BaTENLHOTO IMKJIAa 00pa3oBaTeIbHOM IMporpaMMbl B
cootBercTBUM ¢ OI'OC CIIO no npodeccun 35.01.19 «Mactep canoBo-napkoBOro
U JTaHIA(THOTO CTPOUTETHCTBAY.

[IpuknagHoii Monaynb BKIOYaeT pasgen 8 «Xumuss B ObITY H
MPOU3BOJICTBEHHON JEATEIIBHOCTH YEJIOBEKa», KOTOPBIN peanusyercsl sl BCeX
npodeccuii W CHEeUaIbHOCTEH METOJAOM pEIICHUS KEWCOB, CBS3aHHBIX C
DKOJIOTHYECKOM O€30HacHOCTBI0 M  OLIEHKOW IIOCIEACTBHM  OBITOBOM H
MIPOU3BOJICTBEHHOW  JCSTENBHOCTH, COOTBETCTBYIOUIEH OTpacisaM Oyayiien
poecCUOHANILHOM IESITEIbBHOCTH 00YyJarOITUXCS.

1.2. lleqiu 1 muIaHMpyeMble Pe3yJibTAThI 0CBOEHH S JUCHUILIUHbBI

1.2.1. lean u 3aaa4mn TUCHUILJINHBI

Conepkanue MporpaMmbl 00111€00Pa30BATEIIBHON JAUCIUTIIIUHBI « XUMHUS»
HaIIPaBJICHO HA JJOCTUKEHUE CIEIYIOIIUX LeJIei:

- dbopMUpOBAaHHE CHUCTEMBl XHMHYECKMX 3HAHWM KakK BaKHEHIICH
COCTaBJISIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, B OCHOBE KOTOPOM Jiexar
KJIFOUYEBbIE MOHATHUS, QYHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHUHU, OCBOCHUE SI3bIKA
HAyKW, YCBOGHHE M TOHMMAaHHUE CYIIHOCTH JOCTYINHBIX  OOOOIICHMI
MUPOBO33PEHYECKOT0 XapakTepa, O3HAKOMJICHHWE C HCTOpUEH UX pa3BUTUS U
CTAHOBJICHHUS;

— dbopMupoBaHUE M pPa3BUTHE MPEJCTABICHUN O HAyYHBIX METOJax
MO3HAHUSI BEUIECTB M XMUMHUYECKHX PEaKIMi, HEOOXOIUMBIX IJiI MPUOOPETCHUS
YMEHHUN OPUEHTHPOBATHCS B MHUPE BEIIECTB U XMMHUUYECKUX SIBICHUH, UMEIOIINX

MECTO B IIPUPO/IC, B IPAKTUYECKON 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)  cdopmmpoBaTh  TOHMMAaHHWE  3aKOHOMEPHOCTEH  MPOTEKAHMUS
XUMHUYECKUX TPOIECCOB U SIBIICHUU B OKPY’KAIOIIEH Cpelie, a TakKe UX CBS3b C
LIEJIOCTHOM HAyYHOW KapTUHOM MUpa U APYTUMH €CTECTBEHHBIMU HAYKaMH;

2)  pa3BUTh YMEHHUSA COCTaBIATH (OPMYJIBI  HEOPraHWYECKHX U
OpPraHMYECKUX BEIIECTB, YPABHEHUSI XUMUUECKUX PEAKIUN, OOBSICHATh UX CMBICI,
WHTEPIPETUPOBATH PE3yJIbTAaThl XUMHUECKUX IKCIICPUMEHTOB,

3)  chopmupoBaTh HABBIKA MPOBEACHHUS TMPOCTEHIINX XUMHUYCCKHX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIIOACHUEM IpaBUi 0OE€30MacHOro
oOpalleHus C BEIIeCTBaMH U JIa0OpaTOpHBIM 000PYI0OBAHUEM;

4)  pa3BUTh YMCHHS HAXOIUTh, AHAJIW3UPOBATH M  HCIOJIB30BATh
uHOOPMAITMI0O XHMHYECKOTO XapakKTepa W3 Pa3IudHbIX HH(POPMAITMOHHBIX
WCTOYHUKOB, BKJIIOYAsi yU4EOHYIO JIUTEPATYPYy, HAYUHBIC MyOJIUKAIIUU U UHTEPHET-
pecypchl;

5) chopMUpoBaTh yMEHHUS TPOTHO3UPOBATh TOCJEACTBUS  CBOEHU
NEATETbHOCTH W XUMUYECKUX TPHUPOIHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
MIPOIIECCOB, YUNUTHIBAsI BO3MOXKHBIE SKOJIOTMUECKHE U COLMATbHBIE BO3JCHCTBHS;

6)  cdopmupoBaTh MOHMMAaHWE 3HAYMMOCTH JTOCTHKCHUN XHUMHYECCKON
HAyKW M TEXHOJIOTWH JUIsl Pa3BUTHs COIMAIBHOM W MPOM3BOJICTBEHHOU 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 0011e00pa3oBaTeibHas JUCHUILUIMHA « XUMHUS UMEET MPpHU
dbopmupoBanun u pazsutur OK 01; OK 02; OK 04; OK 07, npencraBicHHBIX B

aktyanusupoaHHbeix @I'OC CIIO no npodeccun.



Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN i

H.]IaHl/IpyeMble pe3yJabTaThbl 0OCBOCHUA TUCHHUIIJINHBI

O6mue!

JucuMILIHHAPHbIE?

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

JIMYHOCTHBIE Pe3yJIbTAThI 10JIKHbI OTPAKATH B YACTH:
TPYAOBOr0 BOCTIMTAHHUSA:

TOTOBHOCTb K  TPyAy, OCO3HAaHHWE  IIEHHOCTHU
MacTepcTBa, TpyAoIo0ue;
TOTOBHOCTb K aKTHBHOMN JeSITeIbHOCTH

TEXHOJIOTUYECKON M COLHMaJIbHON HAINPaBICHHOCTH,
CIIOCOOHOCTh ~ WHULMUPOBATh,  IJIAHUPOBaTb U
CaMOCTOSITENILHO BBIIIOJIHATDH TAKYIO A€ATEIbHOCTD;
MHTEpPEC K paszIHuHBIM cdepaMm TpodeccHnOoHaTHHON
JIeSATEIIbHOCTH.

MertanpeaMeTHble pPe3yJabTAaThl J0JIKHbI 0TPAKATH:

OBJjaneHue

YHHBepCaJbHBIMHU y4eOHbIMHU

NMO3HABATEJIbHBIMU JA€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,

BBIABJISITh 3aKOHOMEPHOCTH MW TNPOTHUBOPEYHUS B
paccMaTpUBaEMbIX SBJICHUSAX;

JucnuninHapHbie pe3yJbTaThl 10/KHBI OTPAakKaTh:

ITP6 01. chopMUPOBAHHOCTh MPEICTABICHUA: O XUMHYECKOU
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOW KAapTUHBI MHUpPaA, POJIU
XUMHUHM B TO3HAHWUU SIBJICHUH MNPUPOABI, B (POPMUPOBAHUU
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, aTOM, OJJIEKTpOHHas o00oJjoYka aroma, s-, p-, d-
JNEKTPOHHBIE OPOUTATH aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
ANEKTPOOTPHULIATENILHOCTD, CTENEHb OKHUCIIEHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIDHAsl Macca, MOJIAPHBIN 00BbeM, yriIepOAHbIH
ckener, (YHKIMOHAJIbHAs TIpynmna, paaukall, H30Mepus,
U30MEPBI, TOMOJIOTUYECKUN psJ,, TOMOJIOTH, YIJIEBOLOPOABI,
KHCIIOPO/I- M a30TCOJEpIKallle COEIWHEHUs, OUOJIOTMYECKU
aKTHBHBIE BellecTBa (YIJIEBOIbI, JKUPbI, OEIKU), MOHOMED,
MOJIUMEP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJSPHbIE
COCMHEHMS, KPUCTAJIIMYECKAs PEIIETKA, TUIbl XMUMHUYECKHUX

peakuuii (OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHAOTEPMHUYECKHE, pEaKIMH HOHHOTO OO0MEHa), 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 001Ie00pazoBaTesbHas JUCIIUILTHHA.

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 JCATCIBHOCTH, OLCHWBATDH
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 ~ MPUYUHHO-CIICACTBEHHBIE  CBS3M U
aKTyaJIM3MpPOBaATh 3a/ady, 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, IPOTHO3UPOBATh H3MEHEHUE B HOBBIX
YCIIOBUSX;

yMETh TEPEHOCHTh 3HaHUS B IO3HABATENbHYIO U
MPAKTHYECKYIO 00JaCTH KUZHEIEATEIILHOCTH.

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
MPAKTUYECKON JEATEIbHOCTH YEIOBEKA;

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 MPUKIAJAHOW 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,
XapakTepU30BaTh MX COCTaB M BaXXHEWIIME 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 3,124
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
KyJbTYphl 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
UHTEpIpeTalui0 MHGOPMAlMU Pa3INYHbIX BHJOB 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
BELIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(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,
KpaxMal, YKCYCHYIO KHCJOTY; JeHaTypauus OelKoB Npu
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-3TUYCCKUM HOPMaM;

JICTUTUMHOCTDB
IIpaBOBbIM n

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

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

IMP6 09. chopMuUPOBAaHHOCTh YMEHHUS  aHAJIM3UPOBATH
XUMHYECKYI0  WHPOpMAIMIO, TOIy4aeMyl W3  pa3HBIX
UCTOYHUKOB (CpeCTB MaccoBOW HH(OpMAIHH, ceTh IHTepHET U

JpyrHe).

OK 04. Db dexTuBHO
B3aMMO/ICVCTBOBATH U
pabortath B
KOJUICKTHBE U
KOMaHjIe

JIN4YHOCTHBIE Pe3y/IbTaThl J0JIKHbI OTPAKATH 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

JefiCTBASIMHU:

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.

OBjiaseHHe  YHUBEPCAIbHBIMH  PeryJATHBHBIMH

JleiiCTBUSIMHU:

r) NPpUHATHE ce0s M APYTUX JI0dei:

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

— TMpU3HaBaTh CBOE MpaBO W MpaBO APYrUX JIOAeH Ha
OIINOKH,

JucuuniauHapHubie (MpeaMeTHbIE) Pe3yJabTAaThl M I0JIKHBI

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

OpPraHUYECKUX BEILLECTB IPU HArPEBaHUM, IIOJy4YEHUE ITUIICHA U
U3YYEHUE €r0 CBOICTB, KAUECTBEHHbIE PEAKIIMU Ha ajlbAETUbI,
KpaxMaJl, YKCYCHYIO KHCIIOTY; JieHaTypauusi O€JIKOB IpH
HarpeBaHUM, LIBETHbIE PEAKIMH OEJIKOB; MPOBOJUTH PEAKIUU
MOHHOr0 OOMeHa, OIpeleNniTh Cpeoy BOJIHBIX PpPacTBOPOB,
KauecTBEHHbIE peakluu Ha cynabdar-, KapOoHAT- U XJIOpUA-
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 000PYJOBaHUEM; 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 Cpeibl, OCO3HAHME  TIJ00AJBLHOrO  XapakTepa | MBIIUIEHUS M KyIbTYypbl JIMYHOCTH, €€ (DYHKIHOHAJIBbHOMN
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 HeIpUSTHE ACHCTBUI, IPHHOCAIIMX Bpex | YKOTOTHYECKH LEIeCO00Pa3HOro MOBEACHHUS 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 DKOJIOTHYECKHE ~ MOCIEACTBUS  MpENpHHUMAaeMpIX | BOMICHCTBHS Ha JKUBbIC OPraHH3Mbl ONPEICICHHBIX BELIECTE,
JIEHCTBUM, MPEOTBPAIATh UX. NMOHUMAsi CMBICT TOKa3aTesisl MpeAesibHOM  JTOIMyCTUMOU
MertanpeaMeTHbIe Pe3yabTATHI 0KHBI OTPAKATD: KOHICHTPAIHH.
Osaanenue YHHBEPCAJIbHBIMH Y4eOHBIMU
NMO03HABATEJIbHBIMU J1eHCTBUAMM:
B) pa6ora ¢ undopmanmeii:
— WCNOJB30BaTh  CpeAcTBAa  WMHGOPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX ~ TEXHOJOTMH B  PEIICHUH
KOTHUTUBHBIX, KOMMYHUKATHBHBIX "
OpTaHHU3AIMOHHBIX 33124 ¢ COOI0ICHUEM TpeOOBaHUN
OPTOHOMHUKH, TEXHUKA O€30MacHOCTH, THUTHUCHHI,
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. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

. O0beM B

Buna yueOHoii padoThl
yacax

O01béM 00pa3oBaTeIbHON MPOrPpaMMBbI AN CHUTITHHBI 9
Conepixanue y4eOHOro MaTepuasa 80
BT. 4.:
TEOPETHUUECKHUE 3aHATHS 48
MPAKTUYECKHUE 3aHITUS 22
71a00paTOPHBIE 3aHATHS 6
KOHTPOJIbHBIE paOOTHI 4
IIpodeccuoHabLHO OPHEHTHPOBAHHOE coep:KaHue (Coep:KaHue 12
MPUKJIAJTHOT0 MOIYJIfA)
BT. U.:
TEOPETUYCCKHIE 3aHSATHUS 6
NPaKTUYECKUE 3aHATHS 6
ITpomexyTounas arrectamus (nuddepeHINpOBaHHBIN 3a4eT) 2
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2.2. TemaTuyecKkMi MJIAH M COAEPKAHUE TUCITUTIIHHBI

Haumenosanue
pa3aesioB U TeM

Conep:xanue yuyeOHOro Mmarepuasa (0CHOBHOE M MPO(decCHOHAILHO OPUEHTHPOBAHHOE),
JIa0OpaTOpPHbIE M NPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOYJIb

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

XuMudeckui aneMeHT. ATom. Spo aToMa, H30TONBL. DJICKTPOHHAS 000JI0UKa. DHEPreTUICCKHEC
YPOBHH, MOIYPOBHH. ATOMHBIE OpOUTaH, S-, P-, 0- 3meMeHThl. OCOOCHHOCTH paclpeae/ICHUs
AJIEKTPOHOB MO OpOUTANSAM B aTOMax AJIEMEHTOB IEPBBIX YETHIPEX MEPUOAOB. DIJIEKTPOHHAS
KoH(purypaiys aroMmoB. OCHOBHbIE XUMUYECKUE 3aKOHBI

HpaKanecmle 3aHATHUSA

[Ipaktuueckas padora 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
TUTOTHOCTP Ta30B. PacdeTs! 1o ypaBHEHHMSIM XUMHUYECKHX PEAKIUi C HCIIOJIb30BaHHEM 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
TeOpUei CTpOEHUs
aTOMOB

ConepxaHue y4eGHOro MaTepuaJjia

IIpakTHYecKHe 3aHATHA

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

[lepuoanueckas cucrema xumuueckux anemeHtoB JI.M1. MenneneeBa. CBsi3b nepuoanYECKOro
3akoHa U Ilepuonnueckon CUCTEMblI XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKUX JJIEMEHTOB, 00pa3zyeMbIX HMH
IIPOCTBIX M CIIOKHBIX BEIIECTB IO TpynnaM U nepuogam llepuoanueckoit cucreMsl. 3HaueHHE
MIEPUOIMYECKOr0 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. Perienre npakTUKO-OpHEHTUPOBAHHBIX TEOPETHUECKUX 3a/JlaHUI HA
XapaKTepu3aluilo0 XUMUYECKUX D3JEeMEHTOB «Meramnueckue / HeMeTaJJIMuecKue CBOWCTBA

OK 01
OK 02
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XMMHUYECKUX 3JEMEHTOB B COOTBETCTBMM C MX 3JIEKTPOHHBIM CTPOCHHUEM U IOJO0XKEHUEM B
IIEPUOIMYECKON CUCTeMe XuMUYecKux ateMeHToB J[. M. MenneneeBa»

Tema 1.3.

Crpoenue  BemiecTBa
u npupoja
XMMHYECKOM  CBSI3H.
MHoroo6pasue
BEILIECTB

Copep:kanue y4eOHOIro MaTepuaa

CrpoeHue BemiecTBa. XuMuieckast cBsi3b. Bujipl XuMHuecKoil cBsi3u (KOBaJIEHTHAs! HEMOJSIPHAS
U NOJIsIpHAsi, MOHHAsA, MeTajulndyeckas). MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOW XMMUYECKON
cBsi3u  (OOMEHHBII ¥  JOHOPHO-aKIEeNTOpHBIH). BomopogHas cBs3b. BaneHTHOCTS.
OneKTpooTpUIATEILHOCTh. CTeNeHb OKUCIEeHNs. FIOHBI: KATHOHBI M aHHOHBI

HpaRTn'{ecmle 3AHATHUSA

[IpakTuueckas padbora Ne3. «CTpoeHue BelIlecTBa U MPUPOIa XUMUUYECKOM CBSI3U».
JleMoHCcTpauus Mozeied KPUCTAJUIMYECKUX PELIETOK: MOHHOM (XJIOpHJ HaTpus), aTOMHOM
(rpadut u anmaz), MOJEKYIAPHOU (YIJIEKUCIBIA ra3, HOJ), METAIUIMYECKON (HaTpHil, MarHHii,
Menpb). Pemenne mpakTHuyecKux 3aJaHui Ha COCTABJICHHE AJIEKTPOHHO-TpaduuecKux Gpopmyi
sneMeHToB 1-4 nepuojoB

OK 01

Tema 1.4.
Knaccudukanms,

51 HOMCHKJIaTypa
HEOPraHUYECKHUX
BEIIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

Knaccupukanuss HeopraHmueckux BemiecTB. HoMmeHKIaTypa HEOPraHMYECKHX BEIECTB
(OKCcHIIbI, THIPOKCHIBI, KHCIOTHI, COJIM). BemiecTBa MOJEKYJISIpHOTO U HEMOJIEKYISIPHOTO
CTpoeHusi. ATperaTHble COCTOSIHUS BemiecTBa. Kpucrammmueckue u amopQHbIe BemecTBa. 3aK0oH
MIOCTOSIHCTBA COCTaBa BEILECTBA. THUIIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHasi, MOJIEKYJIsipHas,
MOHHAsl, METAJUIMYecKasi). 3aBUCMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIIINYECKON pEIIETKI

IIpakTHYecKHe 3aHATHA

ITpakTnyeckas padora Ned. «HomeHKi1aTypa HEOPraHUYECKUX BELIECTBY.

Pemenne mnpakTHUeCKUX 3aJaHUi TO KJIacCU(UKAIMHM, HOMEHKJIAType M XUMHYECKUM
(dbopMysiaM HEOPraHMYECKHX BEIIECTB Pa3IMUYHBIX KJIACCOB (YrapHbIM ra3, YrJEeKHUCIbIA ras,
aMMHaK, raleHasl U3BeCTb, HETallleHasl U3BECTh, IUTHEBAs COJA U JPYIHX): Ha3BaHMsI BEIIECTB
no mexayHapoanoit (MIOITAK) wnu TpuBHanbHOW HOMEHKIIATYpe U COCTaBJIEHHUE (OPMYJIBI
XMMHUYECKHX BEILIECTB, OINpe/eeHne NMPUHAUIEKHOCTH K Kiaccy. Ilouck mHpopmanuu mo
Ha3BaHMSIM, HACHTHU(PHUKATOPaM, CTPYKTYPHBIM GopMyiiaM. AHaJIN3 XUMUYECKON nH(pOopMaluu,
MOJTy4aeMOil M3 pPa3HbIX MCTOYHUKOB (CPEICTB MaccoBo uHGopmauuu, cetb VHTepHEeT u

Jipyrue)

OK 01
OK 02

Tema 1.5.
Tuner XUMHAYECKUX
peakuui

Conep:xxanue yueOHOro MaTepuaJia

Xumunyeckass peakuus. Kiaccupukanus XUMHUYECKHX peakuuid B HEOPraHUYECKOM U
OpPraHMYECKOM XUMHUM. 3aKOHBI COXPAHEHMS MacChl BELIECTBA, COXPAHEHMs U IPEBpAILCHUs
SHEPTUH MPU XUMHUECKUX peakiusix. OKUCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH (YPaBHEHHUS
OKHUCJICHUS-BOCCTAHOBJICHUS, CTEIIEHb  OKHUCJICHHUS, OKHCIUTEIb U  BOCCTAHOBUTEIb,

OK 01
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OKHCJIIMTCIbHO-BOCCTAHOBUTCIIBHBIE PEAKIIMU B IIPpHUPOAC, IMPOMU3BOACTBCHHBLIX IIpOHECCaX H
KU3HCACATCIIBHOCTH OpI‘aHI/I3MOB)

Tema 1.6.

CKOpOCTh XUMHUYECKHUX
peakuuii. XUMHUYECKOE
paBHOBECHE

Conep:xaHue y4eOHOro MaTepuaJia

CKOpOoCTh peakiuy, €€ 3aBHCUMOCTh OT Pa3lUYHBIX (DAKTOPOB: MPUPOABI PEarupyONIUX
BEILIECTB, KOHLUEHTPALMU PEAarupyrollux BEUIECTB, TEMIEPATYpbl U ILIOIIAINA PEAKIHUOHHOU
moBepxHOCTU. TertoBbie 3PGEKTHl XUMUIECKUX PEAKIIHI: 9K30- U IHIAOTCPMUICCKUE PEAKIIHH.
OOpatumble peakiuu. XuMU4Yeckoe paBHoBecue. DakTOphl, BIMSIONIME HA COCTOSIHHE
XUMHUYECKOTO paBHOBeCHs (KOHIIGHTpAlLlMsS PEareHTOB WJIM MPOJYKTOB pPEAKIMHU, JaBJICHUE,
temneparypa). [lpunnun Jle [llatense

HpaKanecmle 3aHATHUSA

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

Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHWii Ha aHanu3 (AKTOPOB, BIMSIONIMX Ha
M3MEHEHNE CKOPOCTH XMMHUYECKON PEeakIiu. 3aBUCUMOCTh CKOPOCTH XUMUUYECKON PEaKIMH OT
MPUCYTCTBUSl KaTanu3aTopa Ha NpPHUMEpPE paslioKEHUs MEPOKCHUIA BOJIOpPOJAa C TMOMOIIBIO
JUOKCHJIAa MapraHila ¥ KaTajas3bpl. PerieHue MpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMmenenue npuHipna Jle-lllaTenbe 11 HAXO0XICHUS HAMPaBICHUS CMEIECHUS PaBHOBECHS
XUMUYECKOHN peakIuu U aHaIn3 (paKTOPOB, BIUSIOIINX HA CMEIIEHNE XUMHUECKOTO PAaBHOBECHUS

OK 01
OK 02

Tema 1.7.

PactBopsl, TEOpHUs
3JIEKTPOJIUTUYECKON
JTUCCOITHAITNT Y MOHHBIN
oOMeH

Coaep:xaHue yueOHOro MaTepuaJia

PactBOphl. Bunmbl pacTBOpoB TO COJEpKAaHUIO PACTBOPEHHOTO BeIIecTBa. PacTBOpMMOCTB.
[lonaTne o nucHepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas 10
BellecTBa B pactBope. [lonarue o BogopoaHoM nokazarene (pH) pactBopa. DnekTpoauTiuueckas
aucconnanusi. CUiIbHbIE U Cl1a0ble 3JIEKTPOJIUTHI, HEANEKTPOIUTHI. Peakiiuy HOHHOTO oOMeHa

JlabopaTopHble 3aHATHSA

JlabopaTtopHnas padota Nel «I[IpuroroBneHnne pacTBOPOBY.

[IpuroToBneHue pacTBOPOB 3a/IaHHON MacCOBOM JOJeH pacCTBOPEHHOTO BEIIECTBA, IPOBEICHHE
peaknmii HMOHHOTO OOMEHa, OIpeNeleHue CpeIbl pPAacTBOPOB BEIIECTB C  IOMOIIBIO
YHHUBEPCATHHOTO WHIUKATOpa (KUClas, HeHTpaibHas, MIENOYHas). 3aJaHus Ha COCTaBJICHHE
VMOHHBIX peakuuil. PeleHne NnpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha PACTBOPHI,
HCIOJIb3YeMbI€ B OBITOBOM U MTPOU3BOJCTBEHHON JESITEILHOCTH YEeIIOBEKA

OK 01
OK 02
OK 04
OK 07

Kontpoabsnas pabora
1

CrpoeHue BellecTBa U XMMUYECKHE peakluu (1o pa3zaeny 1)

Pasznea 2. Heopranuueckast xummsi

10
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Tema 2.1.
DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

Copep:kaHnue y4eOHOro MaTepuaa

Meramnsl. Ilonoxenue MeramwioB B llepruoauyeckod cucTeMe XUMUYECKHX JJIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS AJICKTPOHHBIX 000JI0YeK aToMoB MeTauioB. OOmue ¢GusnvecKkue
cBoiictBa MeTtayyioB. CIUIaBbl METAJJIOB. DJIEKTPOXUMHUYECKUN PsJl HANPSKEHUNW METaUIOB.
XHWMHYECKUE CBOMCTBA BAKHECHUIIIUX METAIUIOB (HATPHM, KaIHMK, KalbI[Mi, MAarHUMA, aTIOMHUHHMH,
IMHK, XpOM, JKeJe30, MeOb) M HuX coeauHeHud. OOmme crocoObl TOMyYeHUS METAIlJIOB.
[IpuMeHeHre MeTaIoB B OBITY U TEXHUKE

Hewmeransl. [1onoxenue Hemerauios B [lepuoandeckoil cucremMe XUMUIECKUX deMeHToB JI.1.
MenneneeBa U OCOOCHHOCTH CTpPOCHHMS aTroMoB. @DHU3MYECKHEe CBOMCTBA HEMETaJIOB.
AuoTpornust HeMeTa/uIoB (Ha pUMepe KHUCIOopoaa, cepbl, pocdopa u yriaepoaa). XuMHIECKHE
CBOWCTBA U IPUMEHEHHE BaKHEHIIMX HEMETAIIOB (TalloreHoB, Cephl, a30Ta, (pocdopa, yriepoaa
U KPEMHHS) U MX COEAMHEHUH (OKCHUIOB, KHUCIOPOACOJAEPKAIIUX KHCIIOT, BOJOPOAHBIX
coeauHenuil). IlpumeHeHne BaKHEHIINX HEMETAJJIOB U MX COEAMHEHUM

XUMUYECKHE CBOMCTBA OCHOBHEIX KJIACCOB HCOPTraHNYCCKUX BCIICCTB (OKCI/IIIOB, TUAPOKCUIOB,
KHCJIOT, colied u ,Z[p) I'eneTnueckast cBs3b HCOPraHNMYCCKUX BCIICCTB, IMPHUHAICKAIIUX K
Pa3JIMUHBIM KJ1aCcCaM. 3aKOHOM€pHOCTI/I B U3MCHCHHH CBOMCTB IMPOCTBIX BEHICCTB, BOAJOPOAHBIX
CO@ﬂHHeHHﬁ, BBICIIUX OKCHIOB U THAPOKCHUIAOB

HpaKaneCKne 3AaHATHUSA

[TpakTryeckas pabora Ne6. « PU3NKO-XUMHUUECKUE CBOICTBA HEOPraHUUECKUX BEIIECTBY.
CocraBiieHne ypaBHEHUH XMMHMUYECKHX pEaKIMH € ydyacTHEM TMPOCTBIX M  CIOXKHBIX
HEOPraHWYECKUX BEILECTB: METAUIOB M HEMETAUIOB; OKCHJIOB METAJUIOB, HEMETAUIOB MU
aM(pOTEpHBIX 3JEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBaHUN U aM(POTEPHBIX T'MIPOKCHIOB;
HEOPraHMYECKUX COJIEH, XapaKTEPU3YIOIINX X CBOMCTBA.

Pacuérbl macchl BemecTBa min 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WM
00bEMY OJJHOTO U3 YYacCTBYIOUIMX B PEAKIIMM BEUIECTB, Pacy€Thl Macchl (00BbEMa, KOJIMYECTBA
BELIECTBA) MMPOJYKTOB PEaKIMM, €CIM OJHO U3 BEILECTB UMEET NpuMecH. Perenue npakTuko-
OPHEHTUPOBAHHBIX 3aJlaHUI Ha CBOWCTBA, COCTaB, MOJy4YeHHE U Oe30MacHOE MCIOJIb30BaHHE
BaXHEHIINX HEOPraHWYECKUX BEUIECTB B ObITY M NpodecCHOHATbHON JAesITEIbHOCTH YeJIOBEKa

OK 01
OK 02
OK 04

Tema 2.2.

Coaep:xaHue yueOHOro MaTepuaJia

JlabopaTopHble 3aHATHSA

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 peaknuu Ha cyiab(paT-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KaTHOHBI
METAJIJIOB U KATHOH aMMOHHS
KonTposbnasi pa6ora Croi
2 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 OPraHM4eCKHNX BEUIECTB
IIpakTnyeckue 3aHATHSA
ITpakTryeckas padora 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
CHCTEMaTU4YeCKOH M TPUBUAIBHOM HOMEHKJIAType (3TWJIEH, aleTWIeH, IIMIEepuH, (eHo,
dbopManbaeru, yKCycHas KUCJIOTa, MIMIMH). PacueTsl mpocTeiimeit popmMyisl opraHuuecKoi
MOJIEKYJIbI, HCXO/Il U3 DJIEMEHTHOTO cocTana (B %)
Pasnen 4. YriieBoaopoabl 12
Tema 4.1. Conepskanmne yaeGHOro MaTepuasa 10 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, XUMHYECKOE CTPOSHUE, CBOMCTBA (peaKius
MOJUMEpHU3aIiK), NpUMEHEHHE (I CHHTE3a MPHPOJHOIO M CHHTETHYECKOTO Kaydyka H
PE3HHBI).

ATNKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYSCKHH psii. AIETUIICH: COCTaB,
XUMHUYECKOE CTpoeHue, (u3Mueckue M XUMHUYECKHE CBOWCTBAa (peaklud TUIPUPOBAHMUS,
rajJOreHUPOBAHUS, THAPATAllMM TOPEHHS), IMOJyYeHHEe ¢  NpUMEHEHHE  (MCTOYHHMK
BBICOKOTEMITIEPATYPHOTO TUIAMEHH JJI1 CBAPKH U PE3KH METAJLIOB)

Apomaruueckne yrieBogopos! (apeHsl). benzon u Tomyon: cocras, cTpoeHue, GU3HYECKUE 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,
KaTaauTuueckuit), nuponu3. [lpoxykTel mnepepa®oTku HepTH, 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 3aHATHUSA

JIaGopatopHas pabota Ne3 «CBOHCTBa yII€BOJOPOJOBY.

TpuBuanpHas U MeXAyHapoAHass HOMEHKIIaTypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJTyuyEHUs
yriaeBonoponoB. Ilomyuenue sTuneHa U M3ydeHHE €ro CBOMCTB. MoAennpoBaHHE MOJIEKYN H
XMMHUYECKHUX TPEBPAICHUH YrIIeBOAOPOIOB (Ha MpUMepe TaHa, STUIICHA, alleTHICHA U IIP.) U
raJIO€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 (peaklUy C aKTUBHBIMH MeTallJlaMH, TaJOr€HOBOJOPOJIaMH, TOPEHHE), TPUMEHEHHE.
Bonopoaneie cBsA3M MexAy MOJEKyldaMu CHUPTOB. PU3MOIOTMUYECKOE NEHCTBUE METAHOJIA U
9TaHOJa Ha OPraHU3M YEJI0BEKa.

OK 01
OK 07
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MHOroaToMHbIe COUPTHI (ITUICHTIIMKONb U TIIUIEPUH): CTPOCHHE, PU3MYECKUE U XUMHUYCCKHE
CBOICTBa (B3aHMOI[CﬁCTBHe CO MMCJIOYHBIMU MCTAJLJIaMH, KAa4YCCTBCHHAd pPCaKIuMd Ha
MHOT0aTOMHbBIE CUPTHI). DU3HOIOTHUECKOE EHCTBUE HA OpraHuM3M 4enoBeka. IIpumeHeHue
TJIIMICprUHa U STUJICHIJIMKOJIA.

®enosn. CtpoeHre MOJIEKYJbl, (QU3NYECKUE U XMMHYECKHE CBOicTBa (heHosa. TOKCHYHOCTH
¢denona, ero Gpu3noIOrNIEcKoOe ACHCTBHE HA OpraHu3M uenoBeka. [Ipumenenne denoa

Tema 5.2.

Anbnerupl.
KapOoHOBBIE KHUCITOTHI.
CrnoxHuble 3(upbl

Copep:kanue y4eOHOTro MaTepuaa

Anpaerunpl M KeTOHBI ((popMalIbIETHl, aneTanbJerua, aleToH): CTpoeHue, (u3udeckue u
XUMHUYECKHE CBOWCTBA (pEaKIMM OKHCJICHHS M BOCCTAHOBIICHHS, 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.

CrnoxHbie 3QUphI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MApPOIN3 CIIOKHBIX 3upoB. JKupHI.
I'uaponus sxupoB. [Ipumenenue xupo. buosorunueckas posb )KHPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yrnesoanl

ConepxaHue y4eGHOro MaTepuaJjia

VYraeBoapl: cocTaB, KiacCU(UKAIUsA YIIeBOAOB (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), BoccranoBneHne, Op0oKEHHE TITIOKO3bI ), HAX0XKICHUE B IPUPOJIE,
NPUMEHEHHE TJIOKO3bl, OMOJOrMYecKas pojb B J>KU3HENCATEIBHOCTH OpraHu3Ma 4YeloBeKa.
®ortocunTte3. PpykTo3a Kak U30MeEp TITIOKO3bI.

Caxapo3a — mpejacTaBUTENb IUCaXapuJOB, THIPOJIU3 Caxapo3bl, HAXOXJICHHE B MPUPOJE U
MIpUMEHEHHE.

[Tonmucaxapuapl: KpaxMal M IIEJUII0NIo3a Kak MpUpoHble moiaumepbl. 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 y4eOHOro MaTepuaa

IIpakTHYecKHe 3aHATHA

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

OK 01
OK 02
OK 04
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COCTUHEHUN

TpuBuanbHas u MeXIyHapoJHAs HOMEHKJIATYpa, XUMHYECKHAE CBOMCTBA, CIIOCOOBI MOTYYEHHS
CIIUPTOB U (PEHOIIOB, KAPOOHOBBIX KUCIOT U 3(UPOB, ANbJETUIOB U KeTOHOB. COCTaBIIEHUE CXEM
peakuuii (B TOM 4YHCIE MO NPEAJIOKEHHBIM MEMOYKaM MpPEBPAIICHH), XapaKTepU3YIOLIHX
XMMHAYECKHE CBOWCTBA KUCIOPOIOCOACPKAIINX OPraHUYECKUX COSAMHEHUH

[Ipaktuyeckas padora Ne9. «Xumuyeckne u (U3NYECKHE CBOHCTBA KHCIIOPOJOCOACPIKAIINX
OpPraHMYECKUX COCAMHCHUS.

[IpoBenenne, HAOMIOJACHWE M ONHMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KayeCTBEHHBIC PEAKIIMM OJHOATOMHBIX CIUPTOB (OKucieHue staHoja okcumom meau (l1)),
MHOT'0aTOMHBIX CIHPTOB (B3auMojeiicTBue riuumeputa ¢ ruapokcuaom meau (1)), ambaernaon
(oxucneHne amMMHuauHBIM pacTBopoM okcuma cepebpa(l) u rumpokcumom wmemu  (l1),
B3aMMOJICHCTBHE KpaxMaJia C HOJIOM), H3yYCHHE CBOWMCTB PACTBOPA YKCYCHOM KHUCIIOTHI

Pa3nen 6. A3oTcoaep kaiye opranudeckue coeIMHeHus1 4
Tema 6.1. Coaep:xanue y4eOHOro MaTepHuaJia 4 OK 01
AMUHBI. AMWHBI: METUJIAMUH — IIPOCTEUIINNA IIPEACTABUTENb AMHHOB: COCTaB, XMMHYECKOE CTPOCHHE, OK 02
AMUHOKHUCIIOTBHI. (hU3UYECKHEe U XMMHUYECKUE CBOMCTBA, HAXOXKICHUE B IPUPOJIC. OK 04
benku AMUHOKHCIIOTHI Kak aM(OTepHbIE OpraHuveckue coeauHeHus. duznyeckre W XUMHUYECKHE

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

Ilerrtnapl.

benku kxak npupoansie nmonumepsl. IlepBuuHas, BTOpUYHas U TPETUYHAs CTPYKTypa OEIKOB.

XUMHUYECKUE CBOICTBA OEIIKOB: THAPOIIN3, IEHATYpAIHsl, KAYeCTBEHHBIC PEaKIIU Ha OCIKH

IIpakTHYecKHe 3aHATHA

[TpakTuueckas padora Nel(. «CBoiicTBa a30TOCOIEPKAIINX OPTAHHYSCKUX COSAMHCHHI.

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. Copep:kanue y4eOHOro marepuaja 2 OK 01
[InacTmaccel. IIpakTHyeckune 3aHATHSA 2 OK 02
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Kayuyku. Bonokna [Ipaktnueckas pabdota Nell., «CuHTe3, aHanu3 W KiIacCU(HUKANUSA BBICOKOMOJICKYJIIPHBIX OK 04

COCIMHECHUI»

OcHOBHbIE TIOHSITUSL XHUMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHMI: MOHOMEp, IOJUMED,

CTPYKTYpHOE 3BEHO, CTENEHb NOJUMEpPU3ALMM, CPEeIHsAsd MOJIeKyJspHas macca. OCHOBHbIE

METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUN — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHSL.

O3nakomiieHne ¢ oOpa3laMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB:

IJ1aCTMACCHI (MTOJIMATUIICH, MOJIUIIPOIUIICH, MOJIUBUHUIXIIOPU], MTOIUCTUPOI); HATYPaJIbHbIN U

CUHTETUYECKUE Kayuyku (OyTagueHOBBIN, XJIOPONPEHOBBIH U H3ONPEHOBBIN); BOJIOKHA

(matypasbHBIC (XJIOMOK, INEPCTh, MIEIK), HMCKYCCTBEHHBbIC (AlETaTHOE BOJOKHO, BHCKO3a),

CHHTETUYECKHUE (KAIPOH M JIABCaH)
Kontpoasnas pabora N
3 CtpyKTypa 1 CBOICTBA OPraHUYECKUX BelecTB (1o pasjaenam 3-7) 2
I[MpodeccnonabHO OPUEHTHPOBAHHOE COJepPKAHME (COMePKAHUE TPUKJIATHOTO MOAYJIs1) 12
Pa3nes 8. Xumus B ObITY M MPOM3BOJACTBEHHOI TeITEJILHOCTH YeJI0BeKa 12 OK 01
Tema 8.1. Coaep:xanue y4eOHOIro MaTepHuaJia 12 OK 02
XHUMHUYECKUE [IpaBuiia 5KOJIOrMUYECKU 11€1€cO00pa3HOro MOBEACHUS B OBITY U TPYJOBOW JESTEIBHOCTH B OK 04
TE€XHOJIOTHH LEISIX COXPaHEHMsI CBOEr0 3[0pOBbS M OKpYKAIOIIEH NPHUPOIHOM Cpenbl, ONACHOCTb OK 07
B IIOBCEJJHEBHOM | BO3IEHCTBHST HA OKUBBIE OpPraHW3MBl OPTaHMYECKMX BEMIECTB OTICIBHBIX  KIJIACCOB
U NpoQecCHOHAILHOM | (YIIIeBOAOPOIbI, CIUPTHI, (PEHONBI, XJIOPOPraHUYECKHE MPOHM3BOMAHBIC, ANBACTUABI U JIp.),
JEATENLHOCTH YEJIOBEKA | T0Ka3aTelb MPEeNIbHO TOMYCTUMON KOHLIEHTPALMU U €0 UCII0JIb30BAHHUE.

Ponp xumun B oOecriedeHHH 3KOJIOIMYECKOM, SHepreTMdyeckoil W muieBoil 0e30macHOCTH,

pa3BUTUM  MEIMIIMHBI, CO3JaHMM HOBBIX MaTepuajioB (B 3aBUCMMOCTH OT BHJA 6

npo¢eCCHOHATLHOM AEATEIbHOCTH ), HOBBIX HCTOYHHUKOB SHEPIUH (AJIbTEpHATUBHBIE HCTOUHUKU

sHepruu). IloHsTHE O HAy4YHBIX METOJAaX TIO3HAHUS BEIIECTB UM XUMHUYECKHX PEaKIIH.

IIpencraBnenus o0 OOMMX HAyYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO MOJIyYEHHUS Ba)kKHEHIINX

BelIEeCTB (Ha MpUMepax MPOU3BOJICTBA aMMHAaKa, CEPHOU KHCIIOThI, METAHOJIA).

XuMHUS M 30pOBbE YEJOBEKa: IpaBMiIa OE30MaCHOrO MCIIOJIb30BAaHMS JIEKapCTBEHHBIX

MpenaparoB, OBITOBOM XMMUH B TTOBCETHEBHON KU3HU

IIpakTHYecKHe 3aHATHA

[Mpaktnyeckas padora Nel2. «I[IpuMeHeHHE XWMHUYECKUX BEIIECTB W TEXHOJOTUH C Y4ETOM

Oymy1iei npodeccuoHANTBHON AEITETLHOCTH Y. 6

Pemenne Keﬁc-sanaq Imo TEMaM: IMUUICBBIC IIPOAYKTBI, OCHOBBLI PAIMOHAIBHOTO ITMTAHMUA,
BaKHEHIIIHE CTPOUTCIIBHBIC W  KOHCTPYKIIMOHHBIC MAaTCPUAJILI, CEIbCKOXO031ICTBEHHOE
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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)

IpomexyTounas aTrectanus no qpucuumnie (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.

OddexkTuBHOCTh TpemogaBaHus  00ME00pa30BATEILHON  TUCIUATIIINHBI
«XUMUS» 3aBUCUT OT HAIMYUSI COOTBETCTBYIOIIETO MaTE€pPUATbHO-TEXHUYECKOTO
OCHaUIeHMsI. DTO OOBICHIETCA OCOOCHHOCTSIMU JAMCLUMUILINHBI, B IIEPBYIO0 OUYEPEIb,
e€ DOKCIEPUMEHTAIBHBIM XapaKTepoM, IMHPOKUM CIEKTPOM MPUMEHEHUS |
MPaKTUYECKONM  3HAUYUMOCThIO. PekoMeHIyemoe  MaTepHualibHO-TEXHUYECKOe
oOecrieyeHue KaOuMHETa XHUMHM U XUMHUYECKOM J1Ta0OpaTOpUM  BKIIIOYAET:
CHEIMATU3UPOBAHHYIO MEOEIb M CUCTEMBI XpaHEHUS, TEXHIUECKUE U SJICKTPOHHBIC
cpeacTBa  OOyyeHUs, JIEMOHCTPAlMOHHbIE  Y4YeOHO-HArjsiHblE  mocoOwus,
JIEMOHCTPALIMOHHOE 000pYyAOBaHUE U TPHUOOPHI, J1aOOPATOPHO-TEXHOIOTUUECKOE
obopyioBaHue, JA0OPATOPHYIO XHMHYECKYIO TOCyay, Mojenud (0ObeMHBIE U
IJIOCKUE), HaTypalbHble OOBEKTHl (KOJUICKIIMW, XHUMHUYECKHE PEaKTUBbI),

o0opynoBaHue J1a00PaHTCKOM.

Crnennann3npoBaHHas MeOeJIb M CHCTEMbI XPAHEHHA
1 | Cron naGopaTopHbIid IEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTOHKUM
MIOKPBITUEM, PAKOBUHOM, TOJIBOAKON U OTBEIEHNUEM BOJIbI, CAHTEXHUKOM,
AEKTPUYECKUMU PO3E€TKaMHU, aBTOMaTaMU aBapUMHOTO OTKJIFOUEHHUS TOKA)
2 | Cton nabopaTOpHBI 1EMOHCTPAILIMOHHBIN ¢ HAICTPOIKOMN (C 3alUTHBIM, XUMOCTOWKHM U
TEPMOCTOMKUM MOKPBITHEM)
3 | Cton yueHnueckuit 1a00paTOPHBIHN, PETyTUPYEMBIH IO BBICOTE (C 3aIIUTHBIM,
XUMOCTONKUM U TEPMOCTOMKHM MOKPBITHEM, PAKOBUHOM, OOPTUKOM 110 HAPYKHOMY
Kpato, IOJIBOJAKON U OTBEJIEHUEM BO/JIbI, U CAHTEXHUKOMN )/CTON y4EHUUECKUH,
peryaupyeMslii 1o BbICOTe (proOpeTaeTcst TOIBKO MPH HATWYMH CHEIUATbHOTO
J1a00pPaTOPHOTO OCTPOBHOTO CTOJA) (10 KOAUUECBY 00YYaAOUUXCS)
4 | Ctyn yueHUYeCKUH (no Konuuecmay 00y4aouuxcs,)
Ornerymurens
6 | Jocka knmaccHasi/PenbcoBasi cucteMa ¢ KJIIaCCHON M MHTEPAaKTUBHOM JIOCKOH
(mporpammHoe o0ecrieueHne, IPOeKTop, KPEIJIEHUS! B KOMIUIEKTE )/ HHTEPAKTUBHON
NaHeJ b0 (MporpaMMHOE 00ecrieYeHUe B KOMILIEKTE)
Ctox ¢ simuKaMu JUTsi XpaHEHUs/TyMOO (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

Hlkad mast xpaneHust yaeOHBIX mOcoOuit

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)

[lepconanbHbIi KOMIIBIOTED C TIepudepueli/HoyTOyK (JIMIIEH3UOHHOE TPOrPAMMHOE
obecnieueHre, 00pa3oBaTeIbHBIM KOHTEHT U CUCTEMA 3alUThI OT BPEAOHOCHON
nH(popManuu, mporpaMMHoOe obecredeHue 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-HarﬂH}]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

JIaGopaTopHBbIil OCTPOBHOM CTOJ (IBYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOUKHUM U
TEPMOCTOMKUM MOKPBITHEM, HAJICTOJIBEM, C MOACBETKON U JIEKTPUUCCKUMU PO3ETKAMH,
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

JleMOHCTpaIMOHHOE 060PY/I0BaAHNE H NIPHOOPHI 1151 KAOHHETA M JIAG0paATOPHH

Becs! anextponHbie ¢ USB-nepexoaHukom

Cronuk MO AbEMHBIN

Hentpudyra nemMmoHcrpanmoHHas

[IITaTuB 1EMOHCTPAIIMOHHBIN

Anmapar s NPOBEJCHUS XUMUYECKUX PEaKIUN

Anmnapat Kunna

DBINOMETP

I'openka yHuBepcajibHas

OO |NO|OTIA|WIN|F-

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

Ha60p JJI BJICKTPOJIM3a ,[[CMOHCTpaI_[I/IOHHHﬁ

11

[Tpu6op 1u1st ONBITOB O XUMHH C JIEKTPUUECKIUM TOKOM (J1aO0OpaTOpHbIN)

12

HpI/I60p AJIL OKHUCJICHUS CITUPTA HAJl MCIHBIM KaTaJIM3aTOPOM

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|OID|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 XUMHYECCKas nmocyaa nJas Ka0uHeTa " naﬁopaTopnn

KoMIuiexT k010 1eMOHCTpalMOHHbIX

Habop npobok pe3anHOBBIX

ITepexon CTEKISTHHBIN

ITpobupka Bropua

[IpoGupka ByXKoJE€HHAas!

COC,I[I/IHI/ITCIIB CTEKJISTHHBIN

3aXM BUHTOBOH

3axxuM Mopa

OO N0 |WIN -

HIaHT CHINKOHOBBIN

=
o

KoMIuiekT cTexsissHHOM nocy/ el Ha Hutngax 1eMOHCTPAIlMOHHbBIN

-
-

Jlo3upyroliee ycTpoiicTBO (MEXaHUYECKOe)

[EY
N

KommiekT uznenuii u3 kepamuku, Gpapdopa u dasaca

=
w

KommiekT s1o3xek 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

Kommext CTYIOK C IICCTUKAMU

N
~

HaGop mmareneit

N
ol

Habop nuHueToB
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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 uisi 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 1 MoenupoBaHus 3JIEKTPOHHOTO CTPOEHHSI aTOMOB

Komiiekt komekiuii

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

[Tka¢ BBITSKHON

OO |NO U~ WIN| -

JlabopaHTCKHil CTON

=
o

Cryn 1abopaTOpHBIH, peryIupyeMblii O 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

06p330BaTeHBHOfI opraHm3aliii AO0JIKCH HMCTb IICHYATHBIC /M QJICKTPOHHBIC

y4eOHUKH U pa3pabOTaHHbIE B KOMIUIEKTE C HHMMH ydeOHble mocoOus (mpu
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HAJIM4MH), JOMYIICHHBIE K HMCIOJB30BAHUIO TIPH pean3aliid 00pa30BaTEIbHBIX
porpamMM CpenHero mnpodeCcCHOHANBHOTO 00pa30BaHUs, pean3yeMbIX Ha 0ase
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[Ipu peammzaruu TPOrpaMMbl TUCHUTLIMHBI BO3MOXXHO HCIIOJIH30BAHUE
AJICKTPOHHBIX 00pa30BaTEIIbHBIX PECYPCOB, JAOMYIICHHBIX K HCIOJB30BAaHUIO TPH

peanu3anuu 00pa3oBaTeNbHBIX MPOTPaMM CPEIHETO 00IIero 00pa3oBaHus.
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4. KOHTPOJIb MU OIEHKA PE3YJIbBTATOB OCBOEHUA

OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTpons M oOlLieHKa pe3ylbTaTOB OCBOEHHS 00I1e00pa3oBaTeIbHON

JAUCHUIIIIMHBI PACKPBIBAIOTCA UCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha ¢opMHpOBaHUE OOUMX U TPO(ECCHOHATBHBIX KOMIIETEHIUHA MO pasieiam
U TEMaM CoJiepKaHusl yueOHOTO MaTepHaia.

Oobmasi/mpodeccnoHabHasA

THun oeHOYHBIX

Pazpen/Tema .
KOMIETEeHIUs MeponpusiTHi
OK 01. Beibupats criocoObI peneHus Tema 1.1-1.7
3aza4 npodeccuoHAIBHOMN 1eATeTbHOCTH Tema 2.1,2.2
MIPUMEHHUTEIIFHO 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
MHTEepHpeTanuyu HHPOPMaLuH, 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
Tema 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, mpuMeHsTs 3Hanust | Tema 8.1 MPOMEKYTOUHOMN
00 M3MEHEHUH KJIMMAaTa, IPUHITUATIBI aTTecTaluu

OepexIIMBOro MPOU3BOJACTBA, 3PPEKTUBHO
JICICTBOBATh B UPE3BBIYANHBIX CUTYAIUSIX
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