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1. losicHUTeIbHAS 3aNHCKA

PabGouas mporpaMMa JIOTIOJHUTEILHOTO Y4eOHOTO Kypca «BBelneHue B CIICIMaTbHOCTBY
pazpaborana Ha ocHoBaHuu TpeboBanuii ®I'OC COO st peanmzanuu oOpa3oBaTEIbHOM
nporpammsl 25.02.06 TIpon3BoacTBO 1 00CITYy)KUBaHNE aBUAITMOHHON TEXHUKH .

VYueOnnlii kKypc «BBeneHue B CHenUaibHOCTBY BXOJIUT B 00IIE00pa30BaTEIbHBIA ITUKI,
MTOIIUKJIT JOTIOJTHUTENIbHBIEC YueOHbIE TIPEIMETHI, KYPChl U YUTACTCS HA TIEPBOM Kypce 00yUCHHUS.

IInanupyemMble pe3yJbTaThl H3y4eHHs1 Y4eOHOro Kypca

B pesynbrare usyueHus yueOHOro Kypca CTYAEHT JOJDKEH CPOpPMHUpPOBATh CIENyIOIINE

pe3yabTaThl
JInuHOCTHBIE:
Kon ®opmyanpoBka uz3 ®Iroc COO Yr1ounennsniii JIP nist npeamera

JIP 1 1) poccuiickyio TpakJIaHCKYK HWJIEHTHYHOCTh, | HyBCTBO Tropaoctd 3a  CBOIO

MaTpUOTH3M, YBAKEHHE K CBOeMy Hapony, | Ponuny
YyBCTBAa OTBETCTBEHHOCTH Tiepen PoauHOM,
TOPJIOCTH 3a CBOM Kpaii, cBor Ponuny, npomutoe
M HACTOSIIEe MHOTOHAIIMOHAIBFHOTO Hapoja
Poccun, yBaxkeHue ToCynapCTBEHHBIX CHMBOJIOB
(repO, dnar, TuMH);

JIP 2 2) TPaXJaHCKYIO MMO3UIMI0 KaK aKTUBHOTO M | TPAKIAHCKYI0  TO3HMIHUI0  Kak
OTBETCTBEHHOT'0 4JIEHa POCCHIICKOTOo OOLIECTBa, | AKTUBHOTO W OTBETCTBEHHOTO
OCO3HAIOILIET0 CBOM KOHCTUTYLIMOHHBIE MpaBa U | WieHa POCCUICKOTO O0OIIecTBa,
00s3aHHOCTH, YBa)XKaroUero 3aKOH U | OCO3HAIOUIEro CBOU
MIPaBONOPSIOK, oOranaromero YyBCTBOM | KOHCTUTYLIMOHHBIE  MpaBa U
cOOCTBEHHOTO JIOCTOUHCTBA, OCO3HAHHO | 00S3aHHOCTH, YBaXAIOIIETO 3aKOH
MIPUHUMAIOIIETO TPAJULIHUOHHBIE HAI[MOHAJIBHBIE | U IPABONOPSIIOK;

u oOuleyenoBeyecKkue TyMaHHUCTUYECKUE H
JIEMOKPAaTUYECKNE LIEHHOCTH;

JIP 4 4) c(hOpMHUPOBAHHOCTH MHPOBO33pEHUsI, | CPOPMHUPOBAHHOCTH
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO | MUPOBO33pEHUS,
pa3BUTHUS HAYKd M OOIIECTBEHHOW MPAKTUKHU, | COOTBETCTBYIOIIETO
OCHOBAaHHOTO Ha JHAJIOTE€ KYJIbTYpP, @ TaKXKE | COBPEMEHHOMY YPOBHIO Pa3BUTHS
pas3nuuHbIX (GOopM OOIIECTBEHHOTO CO3HAHUS, | €CTECTBEHHBIX HAYK
OCO3HAaHUE CBOETr0 MECTa B IOJIMKYJIbTYPHOM
MHpE;

JP 5 5) chopMUPOBAHHOCTH OCHOB CaMOPa3BUTHs U | c(hOPMHUPOBAHHOCTH OCHOB
CaMOBOCITUTaHUS B COOTBETCTBUU C | caMOpa3BUTHUS U CAMOBOCIUTAHUS
0O0I1e4eNIOBeUeCKUMU IIEHHOCTSIMU U HJealaMH | TPU PEIICHUH XUMHUYECKHUX 3a]1a4;
TpaXXIJaHCKOTO  O0IIecTBa; TOTOBHOCTh M | TOTOBHOCTh M CHOCOOHOCTh K
CIIOCOOHOCTH K CAaMOCTOSATEIHLHON, TBOPUECKOHN U | CAMOCTOSITENILHOW, TBOPYECKOM M
OTBETCTBEHHOM JESATENBHOCTH; OTBETCTBEHHOU JeSTETbHOCTH

MIPU OCBOCHUH NPEIMETA

JIP 7 7) HaBBIKM COTPYAHMYECTBA CO CBEPCTHUKAMHU, | HABBIKM  COTPYAHHMYECTBA  CO
JEThbMU MJIQJIIET0 BO3pAcTa, B3POCIBIMH B | CBEPCTHUKaMH, B3pOCIBIMH B
oOpa3oBaresnbHON, OOIIECTBEHHO TMOJE3HOH, | 00pa3oBaTeIbHOM, y4eOHo-
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y4eOHO-HCCIIeIOBATEILCKOM,
APYTrux BUJAaX ACATCIBHOCTH,

MPOEKTHOM |

HUCCIIENOBATEIHLCKON
BHUaax ACATCIIBHOCTHU

U Jpyrux

JIP 9 9) TOTOBHOCTP U CITIOCOOHOCTH K 00pa30BaHMIO, B | TOTOBHOCTh M CIOCOOHOCTh K
TOM 4YHCJIE CaMOOOpa30BaHUIO, HA MPOTSHKECHUM | 0Opa30oBaHUIO, B TOM  YHCIE
BCEH JKM3HM; CO3HATEJIHHOE OTHOLICHHE K | CaMOOOpa30BaHHIO
HETPEPHIBHOMY 00pa30BaHUIO KakK YCIOBHUIO
yCHEmHOU mpodhecCuoHaIbHOM B 00IIECTBEHHOM
JeSATEIbHOCTH;

JIP 11 11)npunsTHe W peaju3alMio  LEHHOCTEH | MPUHSITHE " peanu3annio
310poBOro u 0Oe3omacHoro oOpa3a KU3HH, | IEHHOCTEN 3II0POBOTO "
MOTPEOHOCTH B ¢duszmdeckom | 6e3omacHoTOo  o0Opa3a  KHU3HH,
CaMOCOBEPIIEHCTBOBAHUH, 3aHATUSAX | HETIPUATHE BPEIHBIX IPUBHIYCK:
CIIOPTHBHO-037I0POBUTEIILHON  JIESTETLHOCTBIO, | KypeHHS, yrnoTpeOaeHus
HENPHUSITHE BPEIHBIX TPHUBBIUCK: KypPEHHUS, | QJIKOTOJISI, HAPKOTHUKOB;
YIOTPEOJICHHSI aJIKOTOJIsl, HAPKOTHKOB;

JIP 13 13) oco3HaHHBII BBEIOOp Oymymiel nmpodeccuu u | OCO3HAHHBIM  BBIOOp  Oymymiei
BO3MOXHOCTEH  pealM3allud  COOCTBEHHBIX | IpOoecCMM U BO3MOXKHOCTEH
KU3HEHHBIX TUTaHOB, OTHOIIICHHE K | peau3aiiu COOCTBEHHBIX
npoheccHoHaTFHON JeSITeTbHOCTH KaK | KH3HEHHBIX IIAHOB;
BO3MOXHOCTH Y4YacTUSi B PEIICHUU JINYHBIX,

OOLIECTBEHHBIX, roCyJ1JapCTBEHHBIX,

00IIIeHAIIMOHATLHBIX MTPOOJIEM;




MeranpeameTHsIe:

Kon ®opmyauposka uz ®Iroc COO AJanTUpoBaHHbIE MeTallpeIMeTHbIE YHusepcaiabHble yueOHbIe neiicTBus (YY)
pe3yJIbTaThl
MII1 | 1) yMeHue camMOCTOSITENIBHO OIpPENEsATh | yMEHHE CaMOCTOSITENIbHO omnpenensats 1enu | [lo3naBarebHbIe:
LEJIA EATEIIBHOCTY U COCTABJIATH IUIAHBI | ACATEIBHOCTU U COCTaBJIATh IIJIaHbI
JEATECIILHOCTH, CaMOCTOSTEJILHO | ACITECIbHOCTH; CaMOCTOSITEFHO | CAMOCTOATENIBHO — BBIOMpAaTh  Croco0  pemeHus
OCYILECTBIIATD, KOHTPOJIMPOBATH H | OCYLIECTBIIATD, KOHTPOJIMPOBATh ¥ | YI€OHOM 3a1aun (CPaBHUBATH HECKOJBKO BAPUAHTOB
KOPPEKTHUPOBATH JIESITENIbHOCTD; | KOPPEKTUPOBATh JEATEIbHOCTH; HMCIIOJIb30BaTh | PCIICHM, BBIOMpATh Haubosee MOAXOMAIUN  C
HCIIOJIb30BAaTh BCE BO3MOXHBIE PECYPCHI | BCE BO3MOXKHBIE PECYPChl s JOCTHXKEHUd | YIETOM CaMOCTOSTEIIBHO BBIICIICHHBIX KPUTEPHEB),
JUISL TOCTUIKEHUS MOCTABJIEHHBIX IIEJIEW M | TOCTABJIEHHBIX ILEJIed W peaau3aluu IJIaHOB
peanu3alM¥  IJIAHOB  JEATEIBHOCTH; | JEATEIbHOCTH; BBIOMPATh YCICIIHBIE | PeryJasiTuBHbIE:
BBIOMpATh  YCHEUIHbIE  CTPAaTeTMH B | CTPATErMM B PA3JIMYHBIX CUTYaAIUSIX
Pa3InYHBIX CUTyalUAaX, CaMOCTOATCIIBHO COCTaBJIATH aJITOPUTM PCIICHHA
3aayu (WJIM €T0 YacTh), BRIOMPATh CIIOCOO pelieHus
y4eOHOH 3a/laun C y4eTOM HMEIOILUXCS PEeCypcoB U
COOCTBEHHBIX ~ BO3MOYKHOCTEH, apryMeHTHUpPOBaTb
IIpeUIaraeMble BApUaHThI PELICHUM;
COCTaBJISATh IJaH JeHcTBUH (IUIaH pean3aluu
HaMEUYEHHOI'0 aJIFOPUTMA PELICHUs ), KOPPEKTUPOBATh
IIPEIUIOKEHHBI AITOPUTM C y4YETOM TOJIY4EHHUs
HOBBIX 3HaHUM 00 U3yyaeMoM 0ObEKTe.
MII2 | 2) ymeHue HPOAYKTMBHO OOIIATHCS U | yMEHHE MIPOAYKTUBHO oOmarecs u | KoMmmyHuKkaTuBHbBIE:
B3aUMOJICIICTBOBATH B Ipolecce | B3aMMOJECHCTBOBATh B IIPOLECCE COBMECTHOM
COBMECTHOM J€ATEIbHOCTH, YYUTHIBATh | ACATEIBHOCTH, YYMUTBIBATh IIO3ULUMUA Apyrux | HIOHUMATh HaMCpCHUsL ApYTHUX, OpOABJIATH
MO3UIUH Jpyrux YYaCTHUKOB | YYaCTHHUKOB JCATCIILHOCTH, 3¢ (deKTUBHO | YBAXKHUTEIBLHOEC OTHOIICHUE K cobece/lHUKy 4 B
NeaTeNnbHOCTH, 3(P(EeKTUBHO paspemaTs | pazpenarb KOHQIUKTHL, KOPPEKTHOH dopme opmynipoBaTh CBOH
KOH(QJIMKTBI; BO3paXkKEHUS,;




B xonae auanora u (WIM) JUCKYCCHHM 3aJaBaTh
BOIIPOCHI TI0 CYIIECTBY OOCYKTAaeMOW TEMBI U
BBICKA3bIBATh HMJICU, HAIICJICHHBIE HA PEIICHUE 3a/1a4u
U TIOJ|JIEpKaHKe OJIaro)KeIaTeIbHOCTH OOIICHUS;

NyOJIMYHO MPEACTaBIATh PE3YNbTAThI BHIIIOJIHEHHOTO
OTbITa (IKCTIEPUMEHTA, UCCIIEJOBAHMS], TPOEKTA)

MIT 3

3) BiaseHHe HaBBIKAMU IMO3HABATEIHHOM,
y4eOHO-HUCCTEA0BATEILCKON W MPOEKTHOM

ACATCIIBHOCTH, HABbIKaMU pa3pClICHUA
mpo6JsieM; CoCOOHOCTh M TOTOBHOCTHh K
CaMOCTOSITCIBHOMY ~ TOUCKY  METOJIOB
pereHus MPAKTUICCKUX 3ajad,
MIPUMEHEHHIO Pa3IMIHBIX METO/I0B
TIO3HAHUS;

BJIaJICHUE HAaBBIKAMU TIO3HABATEILHOM, y4eOHO-
HCCIIEI0OBATEILCKOM EeITEIbHOCTH,
CIOCOOHOCTD u TOTOBHOCTD K
CaMOCTOSITEIIBHOMY MTOUCKY METOJIOB PEIICHUS
HpaKTquCKI/IX 3a1a4

ITo3HaBaTebHBIE:

BBIIBIATH  AeuuuTbl  MHPOpMAIUU,  JIaHHBIX,
HEOOXOIUMBIX JIJISl PEeLIEHUS TOCTaBJICHHOH 3a1a4u;

BBISIBIISITh  [IPUYMHHO-CJIEICTBEHHbBIE
W3YYEHUU SIBJIEHUH U MPOLIECCOB;

CBSA3M  IpHU

JACJIaTh BBIBOABI C MCIIOJB30BAHUEM JCAYKTHBHBLIX U
HHAYKTHUBHBIX YMO3aKHIOquHﬁ, YMO38,KJIIO‘ICHHI>'I 8(0)

AQHAJIOTHH, dbopmynpoBaTh TUIOTE3bI 0
B3aMMOCBSI3SX;
CaMOCTOATENIBHO  BbIOMpaTh  CIOCOO  pelieHus

yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
penieHus, BbIOMpaTh HauOoJiee TOAXOMAIIHA C
YUETOM CaMOCTOSITETILHO BBIJCIICHHBIX KPUTEPHER);

UCIIOJIb30BAaTh BOIPOCHI KaK HCCIEI0BATEIbCKHUM
MHCTPYMEHT TO3HaHUs; (OPMYIUPOBATH BOMPOCHI,
bukcupyomue pa3pblB MEXIY pealbHbIM U
JKENaTeNbHbIM COCTOSHUEM CHTyallud, OOBeKTa,
CaMOCTOSITENIBHO YCTAHABIINBATh HCKOMOE U JJAHHOE;

CaMOCTOSATENIHO BBIOMpPATh ONTUMAIBHYIO (GOpMYy
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npeicTaBieHus WHGOPMAIMM W WILIIOCTPUPOBATH
pemiaemMple  3aJa4d  HECIOXHBIMH  CXEMaMH,
JqrarpaMMaMy, HHOU TpauKON M UX KOMOWHAIMSIMU;

3¢ PEeKTUBHO
nH(}OpMaLIHIO

3allOMUMHaTb W CHUCTEMATU3HUPOBATH

PerﬂHTI/IBHLIe:

BBISIBJISITH MTPOOJIEMBI JUIsl PElIEHUs] B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

CaMOCTOSITEIbHO ~COCTaBIISITh QJITOPUTM  PELICHUS
3a1aud (WM €ro 4acThb), BEIOMpATh CIOCOO pelieHus
y4eOHOH 3a/lauu C Y4eTOM HMEIOILUXCS PEeCypcoB U
COOCTBEHHBIX ~ BO3MOYKHOCTEH, apryMeHTHUpPOBaTbh
npejylaraéMble BapuaHThl PEIICHUN;

COCTaBJISITh IJIAaH JIeHCTBUU (TUIaH — peasin3aluu
HAMEUCHHOT'O AJITOPUTMA PEUICHUs ), KOPPEKTUPOBATh
NPEUIOKEHHBIH ITOPUTM € YYETOM  MOJyYCHHUS
HOBBIX 3HaHUH 00 N3ydaeMoM OOBEKTE.

MII 7

7) YMCEHUE CAMOCTOSATCIIBHO OLCHUBATHL U

NPUHUMATh  PEIICHUS, ONPEACIISIONINE
CTpPAaTeTUI0  MOBEACHHS, C  Y4ETOM
rpaXKJaHCKUX u HPABCTBEHHBIX
LIEHHOCTEH;

YMCHHC CaMOCTOATCIIBHO OLCHHNBATb n
IIPUHHUMATb PCLICHUA, OIIPCACIIAOIINC
CTPATCTUI0 MOBECACHUS, C YUYCTOM I'pAXKJAHCKUX
" HPpAaBCTBCHHBIX HCHHOCTCP’I;

ITo3HaBaTeabHBIE:

TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSATEIIbHON
UH(GOPMALMOHHO-TI0O3HABATEIbHOM 1€ TETbHOCTH,
BKJIIOYasi yMEHUE OPUEHTHPOBATHCS B PA3IMUHBIX
UCTOYHUKAX WH(POPMAIMU, KPUTUUYECKU OLIEHUBATh U
UMHTEPIPETHPOBATh HHPOPMALIUIO, TOTY4aEeMYIO U3
Pas3INYHBIX UCTOYHUKOB




Pel"yJ'IHTI/IBHbIe:

BBISIBJISITH MIPOOJIEMBI JUIsl PELICHUS] B KU3HEHHBIX U
yueOHBIX CUTYalUsX;

(GbopMHUPOBaHHE HABBIKOB YYacTHSI B Pa3IUYHBIX

BHIaxX JeATEILHOCTH, MOACTTUPYIOIINX
podeccnoHaNbHYIO TOATOTOBKY
KoMmyHHKaTUBHBIE!
MII 8 | 8) BmanmeHue SI3BIKOBBIMU CPEACTBAMHU - | BJIaJICHHWE SI3BIKOBBIMH CPEICTBAMHU - YMEHHE
yMEHHUE SICHO, JIOTUYHO U TOYHO M3JIaraTh | CHO, JJOTMYHO W TOYHO HM3JIaraTh CBOIO TOYKY | TOTOBHOCTh y4e0HOTO COTPYTHUYECTBA C
CBOIO TOYKY 3pEHHUs, MCIOJIb30BaTh | 3pCHMS, UCMOJIb30BATh AJICKBATHBIC S3BIKOBBIC | MPENOJABATEIIMU M CBEPCTHUKAMH €  HC-
aJICKBaTHBIE A3BIKOBBIE CPEJICTBA; CpEICTBA; MOJIb30BAaHUEM CIICIIMAIBHBIX CPEACTB U METOAO0B
IBUTaTEILHOU aKTUBHOCTHU
MII 9 | 9) BnaneHue HaBBIKAMHU ITO3HABATEIILHOW | BJIAJICHHUE HaBBIKAMH M03HaBaTeNIbHOW | PeryjJsiTuBHbIE:

pe(bJ'IeKCI/II/I KaK OCO3HaHHA COBCPHIACMBIX
,Z[GI’ICTBPIﬁ U MBICIIMTCIBHBIX IIPOIECCOB,
HUX pPE3yjIbTaTOB H OCHOBaHHﬁ, T'paHHI
CBOCI'O 3HAaHMWA W  HC3HAHHUA, HOBBIX
IIO3HABATCIIbHBIX 3ada4 MW CpCACTB HUX
JOCTHIXKCHUA.

pe(i)HeKCI/II/I KaKk OCO3HaHHA COBCPHIACMBIX
,Z[eﬁCTBHﬁ U MBICIIMTCIBHBIX IIPOLECCOB, HX
PE3YIbTATOB U OCHOBaHHI

BJIQJIETh CIIOCOOAMHU CaMOKOHTPOJISl, CAMOMATHBAIIH
U pedIeKCuu;

OOCHHUBATDb
YCIIOBUAM.

COOTBCTCTBUC pE3yJibTaTa HOCIUX U




IIpexmerHbIe:

Ha 6a3oBoM ypoBHEe TpeOoBaHHS K IPEIMETHBIM pe3ylbTaTaM OCBOCHHs 0a30BOro Kypca
JOJIKHBI OTPaKaTh:

IIP 1) chopMupoBaHHOCTH MPEACTABICHUI O MECT€ XMMHH B COBPEMEHHOW HAy4YHOM
KapTHHE MHpa; MOHUMAHHE POJIM XUMHUU B (HOPMHUPOBAHHU KPYrozopa M (yHKIHMOHAIHHON
IPAMOTHOCTH 4€JIOBEKA JUISl PEIICHMS IPAKTUYECKUX 3a1a4;

[1P 2) BnajeHne 0CHOBOIOJIATAIOIIUMHA XUMHYECKUMU MMOHATUSAMH, TEOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;

I1P 3) BJIAICHUC OCHOBHBIMHM MCTOAAMHU HAYYHOT'O IMO3HAHHA, MCIIOJIb3yCMbIMU B XHUMMUU:
HaOJI0/IeHNe, OIKCaHue, W3MEPEHHEe, OHKCIEPUMEHT; yMeHHe o00pabarbiBaTh, OOBSICHSTH
PE3YIbTAThl MMPOBCACHHBLIX OIIBITOB W A€JaTh BbBIBOABI; TOTOBHOCTb U CIIOCOOHOCTD IMPUMCHATH
MCTOAbI TO3HAHUA MMPU PCHICHUN NPAKTUYCCKUX 3a1a4;

I1P 4) cpopmupoBaHHOCTH YMEHUS AaBaTh KOJUYECTBEHHBIE OIIEHKU U MPOBOJIUTH PACUEThI
10 XUMUYECKUM (POpMYJIaM U YpaBHEHUSM;

[P 5) BmageHue mpaBWJIaMH TEXHHKH O€30TACHOCTH TIPH HCIIOJIH30BAHUM XUMHYECKUX
BEIECTB;

I[P 6) cdhopmupoBaHHOCTH COOCTBEHHOW TO3WIMA TIO OTHOIICHUIO K XHMHUYECKOU
nHOpMAIINH, TTOTy4aeMON U3 Pa3HBIX HCTOYHHKOB;

I[P 7) mns oOywaromuxcsi ¢ OTpaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI OBJIQJICHHE
OCHOBHBIMH JIOCTYITHBIMH METOJIaMU HAyYHOTO ITO3HAHWS,;

I[P 8) mns cnmenbix W cnaboBUIANIMX OOy4arOIIUMXCS OBJAJCHUE MPaBHIIaMHU 3aIllUCU
XUMHUYECKUX (QOpPMYI C HCIOIb30BAaHUEM pelbePHO-TOUeYHOW cucTeMbl oOo3HaueHuiu JI.
bpaiins.

- YMCHHC INIAaHUPOBATH U OCYHICCTBIIATE IPOCKTHYIO U UCCICA0BATCIIBCKYIO NCATCIIBHOCTD,

- CIOCOOHOCTB MNPE3CHTOBATb MNOCTUI'HYTBIC pPE3YJIbTAThl, BKIIIOYasA YMCHUC OIPECACIIATH

IIPUOPUTCTHI nenei ¢ y4aeToM LIGHHOCTEH U >KU3HEHHBIX I1IJIaHOB,

- CaMOCTOATCIIbHO pPCAJIM30BbIBATh, KOHTPOJIHUPOBATH H OCYIICCTBJIATH KOPPCKIUIO CBOCH

ACATCIIBHOCTH Ha OCHOBC MPECABAPUTCIILHOT'O TINIAHUPOBAHUS

- CIIOCOOHOCTH HCITOJIb30BaTh JOCTYIIHBIC PECYPChbI AJId NOCTUKCHUS ueneﬁ; OCYHICCTBJIATDH

BbIOOP KOHCTPYKTHBHBIX CTPAaTeTUi B TPYAHBIX CUTYaIMSX;
-T0JIy4€HHe MpeCTaBIeHHUs 00 00I1Ie JOTMYECKUX METO/1aX U HAyYHBIX MOIX0aX;

- MOJIYYCHHEC IIPCACTABIICHUA O TPOUCAYPC 3allIUThl MHAUBUAYAJILHOTO MTPOCKTA.
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KOHTpOJIB " OLCHKA PE3YyJIbTATOB OCBOCHUA NPCAMETA OCYIICCTBIIACTCS IMPCIIOAABATCICM

B IIpOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHATUH, B ()OPME YCTHOTO M MHUCHBMEHHOTO OIpOCa,

BBIIIOJIHCHUA CTYACHTAMH HWHIUBUAYAJIBHOI'O IIPOCKTA. TGKYIJ_[I/Iﬁ KOHTPOJIb MPOBOJUTCA B

npenenax yueOHOTO BpeMEHH, Ha JIF0OOM M3 BUIOB y4eOHBIX 3aHATHH. DuKkcanus pe3yabTaToB

TEKYILEr0 KOHTPOJISl YCIIEBAEMOCTH CTYJIEHTOB OCYILECTBIISAETCS MO NATHOAJUIBHOM cHCTEME.

[IpomexyrouHas arrectaluss Mo ydyeOHOMY Kypcy «BBeneHue B CIELHUAIbHOCTHY

npexycMoTpeHa B popme mudGepeHIMpOBaHHOTO 3a4eTa.

CTpyKTypa A0NOJTHUTEIHLHOI0 Y4eOHOI0 Kypca:

Nunekc HaumenoBanune O0BeM Bcero yueOHbBIX 3aHITHIT
oOpasoBarenbHOM | Teoperudueckoe | JlabopaTopHbie
Harpy3Ku oOyueHune 1 TIPAKTHYCCKHE
3aHATUA
JAYKQl | BBeaenucs 108 118 80
CHenUAILHOCTD
OCHOBEI He
VK.01.01 | mpodeccrnonansHOM 8 8
p
MIPETYCMOTPEHO
ESITENILHOCTH
EcrecTBeHHOHAay4YHBIE
WCUMILINHEL B
JIVK.01.02 | 1 5 156 106 50
npohecCuoHATBHOU
ESITENILHOCTH
OCHOBBI POEKTHOMN
JYK.01.03 | mesrenbHOCTH/OCHOBBI 34 4 30
YepueHUs
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2. Conep:kanue y4eOHOro Kypca «BBegeHue B cienuajbHOCTD)

JVYK.01.01  OcHoBbl IpodeccuoHanbHON NeATeIbHOCTH

Tema 1
OcHoBHasi npodeccuoHATbHAS 00pa30oBaTeIbHasi MPOrpaMMa Mo CHenuaJIbLHOCTH
OcHoBHas npodeccuoHanbHasi 00pazoBaTeiibHas MPorpaMma o CHeruaIbHOCTH

Tema 2
XapakTrepucTuka npogecCMOHAIbLHOM 1eSITeJIbHOCTH BbINYCKHUKA
XapakTepucTuka mpo(eccuoHaNbHOM NeITeTbHOCTH BBIITYCKHUKA

Tema 3
HcTopusi pa3BuTHS CHENHATBLHOCTH
Hctopus pazBuTHS CIEHUATBHOCTH

Tema 4
IlepcnekTUBHBIE HANIPABJIEHUS PA3BUTHS CHENUAIBLHOCTH
[TepcniekTUBHBIE HAMPABICHUS PA3BUTHS CIENUAIIBHOCTH

JIVK.01.02 EcrecTBeHHOHAYYHBIC TUCIMIUIMHBI B PO ECCHOHATBLHOM IS TEIbHOCTH

BBenenue
Hayunble MeTonbl MO3HAHUS BEUIECTB U XUMHUYECKUX sBJIeHHM. Poib skcrepumeHnTta u
TEOpPUHU B XUMHUU. MOJETUPOBAHUE XUMUYECKUX IMPOLECCOB. 3HAYEHHWE XUMUU IPU OCBOCHUU
npodeccuii CIIO wu cnemmanbHocTerd CIIO TexHudeckoro mnpoduis NpodecCHOHATLHOTO
o0OpazoBaHwUsI.

1. O0masi 1 HeOpraHu4veckasi XuMHus

1.1. OcHOBHBIE NOHATHA U 3aKOHBI XUMHH

OcHoBHble mOHATHS XuMuU. BemectBo. Atom. Moiekyna. XUMUYECKUN 3IIEMEHT.
Amnorponus. Ilpocteie m cioxkHbIe BemiecTBa. KauecTBEHHBIM M KOJMYECTBEHHBI COCTaB
BEIIECTB. XUMHUECKHUe 3HaKU U (popmynbl. OTHOCUTENBHBIE aTOMHAs U MOJEKYJISIpHAsh MaccChl.
KonunuectBo BemiectBa. OCHOBHBIE 3aKOHBI XUMUHU. CTeXuoMeTpusi. 3aKOH COXPAaHEHHUS MacChl
BEILIECTB. 3aKOH MOCTOSIHCTBA COCTABA BEIIECTB MOJIEKYJSIPHOW CTPYKTYphl. 3aKOH ABOrajapo u
CJeICTBUS U3 Hero. PacueTHble 3a/1auu Ha HAX0KJIEHUE OTHOCHUTEJIbHON MOJIEKYJISIPHOW MacChl,
OIpeIeJIEHUE MAacCOBOM 1011 XUMHUYECKHUX AIEMEHTOB B CI0KHOM BELIECTBE.
Jlemoncmpayuu: Mojenu aroMOB XMMHMYECKHX 3JIEMEHTOB. MoJenu MOJEKyll MpOCTBIX U
CIIOXHBIX BemiecTB (mapocrepkHeBble u Crioapta—bpurneba). Komnekuuss mpocTeix u
CIIOXHBIX BemlecTB. HekoTopeie BemiecTBa KonuyecTBOM 1 Monb. Mojens MOJsipHOTO 0ObeMa
ra3oB. Ayutotponus ocdopa, KUCIOpoaa, 0JI0Ba.
Ilpakmuueckoe 3anamue: Pemienue 3a1a4 Ha 3aKOHbI XUMUH.

1.2. Ilepnopnyeckuii 3axoH u [lepuoanyeckas cucreMa XMMHYECKHX
3jiemeHnToB JI. M. MenaeneeBa U cTpoeHHe aTOMA
Ilepuomnueckuit 3akon J[. WM. MenneneeBa. Ortkpeitue J[. M. MeHnneneeBbim
[Mepuomuueckoro 3akoHa. llepumommueckuit 3akoH B dopmynupoBke J[. U. Mengeneena.
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[lepuomuueckass Tabnwia XAMHUYECKHMX  O3JEMEHTOB —  rpaduueckoe  OTOOpakeHHE
NEPUOANYECKOTO 3aKoHa. CTPYKTypa MEePHOJMUECKON TaOIHIIbl: MepHo bl (Manbie U OoJbIIne),
rpynnsl (TnaBHas U nobounas). Crpoenue atoma u Ilepuonnueckuii 3axon /1. V. Menneneesa.
ATOM — cnokHasi yacTuua. Sapo (MpoTOHBI U HEUTPOHBI) U AIIEKTPOHHASI 00010uKa. M30TOMHL.
CrpoeHue 53JIEKTPOHHBIX OO0O0JIOUEK aTOMOB JJIEMEHTOB MalblX HepuoaoB. (OcoOeHHOCTH
CTPOCHHUSI DIIEKTPOHHBIX OOOJIOUEK AaTOMOB OJIIEMEHTOB OOJBIIMX TEPHOJOB (TIEPEXOTHBIX
anemeHToB). [lonarue 06 opOutamsax. s-, p- U d-opbutanu. DIEKTPOHHBIE KOHQUTypauu
aTOMOB XHMHYEeCKHX »dJeMeHToB. CoBpemeHHas QopmynupoBka Ilepuomudeckoro 3akoHa.
3nauenue Ilepuoanueckoro 3akoHa u Ilepuoauueckoil cucreMsl XxumMuueckux 3nemenros 1. U.
MenaeneeBa i1 pa3BUTHS HAyKU U IOHUMAaHUS XUMHUYECKON KapTUHBI MHUpa.

Jlemoncmpayuu: Paznuunsie opmel [lepuoamdeckoit cucteMbl XUMUYECKUX neMenToB [I. U.
MenneneeBa. [lunamuueckue Tabmuupl i1 MojenupoBaHus llepuoanueckoil cHUCTEMBI.
DnexTpu3anus Tel U UX B3auMOIeHCTBHUE.

Jlabopamopustit onetm: MonenupoBanue noctpoenus llepuoaudeckoit TaOIHUIBI XUMUYECKUX
3JIEMEHTOB.

Ilpakmuueckoe 3anamue: CTpoeHUE aTOMA.

1.3. CtpoeHue BemecTBa

HNonnass xumuyeckas cBsi3b. KaTnoHwsl, Ux oOpa3oBaHHE W3 aTOMOB B pe3yJbTaTe
mpouecca OKUCIeHHMs. AHHOHBI, HMX 0Opa3oBaHHME M3 aTOMOB B pe3ylbTaTe Ipoliecca
BoccTaHoBNeHUs. MoOHHasg CBsI3b Kak CBA3b MEXJAYy KaTHOHAMM M aHHOHAMU 3a CueT
AIIEKTPOCTATUYECKOTO TMpHUTsDKeHUsa. Kiaccuukanus WMOHOB: TO COCTaBy, 3HAKy 3apsja,
HaJU4MI0 THApaTHON o0osouku. MoHHBIE KpucTaummueckue pemieTkn. CBOWCTBA BEIIECTB C
WOHHBIM THUIIOM KpHUCTAUIMYECKOM pemeTku. KoBajieHTHas XuMuueckass CBsI3b. MeXaHW3M
oOpazoBaHus KOBJICHTHOM CBSI3U (oOMeHHBIH " JIOHOPHO-aKIIEITOPHBIH ).
DJIEKTPOOTPUIIATENBHOCTh. KOBajeHTHbIE MOJIIpHAsT W HEMoJisspHas CBsA3U. KpaTHOCTH
KOBQJICHTHOM CBA3U. MOJEKyJsIipHbIE M aTOMHBIE KpUCTauIMueckue pemerkd. CBoiicTBa
BEILIECTB C MOJIEKYJSIPHBIMU M aTOMHBIMM KPUCTAUIMYECKMMH pelieTkamu. Meramuueckas
CBA3b. Meraunueckass KpUCTaUIMYECKas peElIeTKa W METAJIMYecKas XUMHUYECKas CBA3b.
@u3nyeckue CBOKWCTBA METAUIOB. ATrperatHble COCTOSHUS BELIECTB M BOJOPOJHAS CBSA3b.
TBepmoe, xuakoe M razoo0pa3HOE COCTOSHUA BemlecTB. llepexon BemiecTBa M3 OJIHOTO
arperaTHOroO COCTOsIHMS B Apyroe. BonoponHas cBsa3b. Uucteie BemecTBa U cmecu. [lonstue o
cMmecH BenlecTB. ['oMoreHHble U reteporeHHsie cMecu. CocTtaB cMecel: 00beMHass U MaccoBas
JI0JII KOMIIOHEHTOB CMECH, MaccoBas JoJis npumeceid. JucnepcHele cucremsl. llonstue o
nucnepcHoit cucreme. JucnepcHas dasza u qucnepcuonHas cpena. Knaccudukaus AucrnepcHbIX
cucteM. [oHsATHE O KOJJIOUIHBIX CUCTEMAX.
Jlemoncmpayuu: Moenb KpUCTAILTNYECKON pEeIIeTKH Xyopuaa HaTpust. OOpa3ibl MUHEPATIOB C
MOHHOM KPHUCTAIUIMYECKON PEIIeTKOM: KalbluTa, ranuta. Moaenn KpUCTaNIMYECKUX PEUIeTOK
«CyXxoro Jbaa» (Wiu #oja), anmasa, rpadura (wim kBapia). [IpuGopbl Ha KHUIKUX KPUCTAIIAX.
OOpa31pl pa3IUYHbIX JUCIIEPCHBIX CHUCTEM: 3MYIbCHH, CYCHEH3H, aspo3oiiel, reiei u 30eH.
Koarymsamus. Cunepesuc. pdext Tungans.
Jlabopamopnuwie onvimui: [IpurotoBineHue cycneH3uu KapOoHaTa Kaiublus B Bojae. [lomydyenue
SMYJIBCUU MOTOPHOTO Maciyia. O3HaKOMIJIEHHE CO CBOMCTBAMH JUCIEPCHBIX CUCTEM.
Ilpakmuueckoe 3anamue: Buapl XMUMHYECKOU CBS3H.

1.4. Bona. PacTBOpBI. DJIeKTPOIUTHYECKAS AN CCONM AU
Bopa. PactBopel. PactBopenue. Boma kak pactBoputTenb. PacTBOpUMOCTB BELIECTB.
Haceiiennble, HeHACHIIEHHBIE, MEPECHIIIEHHbIE PAaCTBOPBL. 3aBUCUMOCTb PAacTBOPUMOCTHU
ra3oB, JKHJKOCTEH H TBEpAbIX BEIIECTB OT pa3nu4HbIX (akTopoB. MaccoBas a0
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PacTBOPEHHOTO BELIECTBA. DJIEKTPOIUTHUYECKAS TUCCOLUALUS. DICKTPOJIUTHI U HEIIEKTPOUTHI.
DNeKTpoNIUTHYECKass Jauccouuanus. MeXaHu3Mbl 3JIEKTPOJIUTHYECKON JUCCOIMAIUU IS
BEWIECTB C PA3JIMYHBIMU THUIIAMU XUMUYECKOU CBS3U. ['MapaTUpOBaHHbIE U HETUIPATUPOBAHHBIE
noHbl. CTeneHb dJIEKTPOJUTUYECKONW auccounanuu. CHIbHBIE W ClIa0ble  AJIEKTPOJIUTHI.
OcCHOBHBIE TIOJIOKEHUST TEOPUHU IIEKTPOJMTUUECKOMN Auccoanii. KuciaoTel, OCHOBaHMS U CONU
Kak 3JIEKTPOJIUTHI.

Jlemoncmpayuu: PactBopumocTh BemiecTB B Boje. CoOupaHue Ta3oB METOJOM BBITECHEHUS
BOJibl. PacTBopeHue B Boje CepHOI KUCIOTHI U cojield aMmMoHust. OOpa3iibl KPUCTAIIIOTUIPATOB.
N3rortoBnenue runcoBor NoBA3KU. VcnibITaHne pacTBOPOB AJIEKTPOJMTOB M HEAJIEKTPOJIUTOB HA
MpeAMET JAUCCOLMAIMKU. 3aBUCUMOCTh CTENEHHU JJIEKTPOIUTHYECCKON IMCCOLMALNHM YKCYCHOM
KHCJIOTHI OT pa30aBiieHus pacTBopa. J[BM)KEHHE OKpPAIICHHBIX MOHOB B JJIEKTPUUYECKOM TIOJIE.
[IpuroroBnenue xecTKOM BOJBI M ycTpaHeHUe ee xecTKocTu. MonuTel. OOpa3iibl MUHEPATbHBIX
BO/JI Pa3JINYHOTO HA3HAYECHUS.

Ilpakmuueckoe 3anamue: IlpurotoBreHue pacTBOpa 3aJaHHOM KOHIEHTpanuu. Peakuuu
HMOHHOTIO 0OMEHa.

1.5. Kinaccupukanus HeOpraHm4ecKuX coeIMHEeHUl U UX CBOMCTBA

Kucnoter  ux cBoiicTBa. KMCIOTHI Kak 3JIEKTPOIHUTHI, X KIaCCH(PUKAIHS TI0 Pa3IMYHBIM
MpU3HAKaM. XUMHUYECKUE CBOWCTBA KUCJIOT B CBETE TEOPUHU DIICKTPOTUTHIECCKOMN THUCCOIUAIINN.
Oco0EeHHOCTH B3aMMOJICHCTBUSI KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHCJIOT C METaJUIaMH.
OcHoBHBIE CMOCOOBI ToydeHHus] KUCTOTh. OCHOBaHHMS W WX CBoMcTBa. OCHOBaHHS Kak
ANIEKTPOJIUTHI, HUX KiIacCU(UKALUS [0 Ppa3IWyHbIM MpHU3HAKaM. XHUMHUYECKHE CBONCTBA
OCHOBAHHUH B CBETE TECOPUHU MEKTPOIUTUUYECKON nucconnanny. Pa3noxkeHne HEepacTBOPUMBIX B
BoJie ocHOBaHMI. OCHOBHBIC CITOCOOBI ToJTydeHusi ocHoBaHui. Cos u ux cBoiictBa. Coy Kak
anekTpoauThl. Cojiu CpellHhe, KUCIbIE U OCHOBHBIE. XHMMHYECKHE CBOWCTBA COJIEH B CBETE
TEOPUHU DIICKTPOJIUTHYECKON mucconmanuu. CrocoObl momydeHus cosieil. ['maponu3 coseid.
Oxcunsl u ux cBoiictBa. CoseoOpasytome U HecojieoOpasyronue oKcuabl. OCHOBHBIE,
am(poTepHble U KHUCIOTHbIE OKCHUJbI. 3aBUCUMOCTh XapakTepa OKCUAA OT CTENEHU OKUCICHUS
oOpazyrolero ero Metauia. XUMHYECKUE CBOMCTBa oKcuI0B. [lomyyenne okcuaos.
Jemoncmpayuu: B3auMoJeCTBUE a30THOM U KOHIEHTPUPOBAHHOW CEPHOM KHCIOT C
Mertaiamu. lopenue ¢ochopa u pacTBopeHue mnpoaykra ropexHuss B Boje. [lomyuenuwe u
cBoiicTBa ampoTepHoro ruapokcuaa. HeoOparumplii ruiponn3 kapouma kanbius. OOpaTuMbIid
TUAPOJIN3 COJIEH Pa3IMYHOrO TUIIA.
Jlabopamopusie onvimoi: VIcnibiITaHuE pacTBOPOB KHUCJIOT WMHAUMKAaTopamu. BzaumonelictBue
METAJUIOB C KHUCJIOTaMH. B3aumopeicTBuME KHUCIOT C OKCHMIAMU MeTauioB. B3aumonenictBue
KHCIIOT C OCHOBaHMsIMU. B3aumojeiicTBue KUcCiIoT ¢ cossiMu. McnbliTaHue pacTBOPOB WIENIOYEH
MHIUMKatopaMu. BzaumopeiicTBue menoyeit ¢ consimu. Pa3noxeHnue HepacCTBOPUMBIX OCHOBAHMIA.
B3aumopenicteue coneit ¢ metauiamu. B3aumozaencrsue conen apyr ¢ apyrom. ['maponus conen
Pa3IMYHOTO THUIIA.
Ilpakmuueckoe 3anamue: I'eHeTHUECKas CBA3b MEXY KJacCaMU HEOPTraHMUECKUX COEAMHEHUI

1.6. XumMu4eckue peakuuu

Knaccugukanus XumMuueckux peakiuii. Peakiuu coenHeHNs, pa3ioKeHus, 3aMelIeHus,
oOmena. Karanutunueckue peakunu. OOpaTuMble W HEOOpaTHUMbIE peakUuu. | OMOTeHHbIE U
reTepPOreHHbIe PeaKkIuu. DK30TepPMUUECKUE M SHIAOTEpMUYECKHe peakuuu. TernoBoi 3ddexT
XMUMHUECKUX peakiuil. Tepmoxumuueckue ypaBHEHHS. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE
peakuuu. CreneHb okucieHus. OKUCINTEND U BOCCTAHOBIIEHHE. BOCCTAaHOBUTEND U OKUCIICHHE.
Metox  snekTpoHHOro — OajgaHca  JUIsl  COCTaBJ€HUS ~ YPaBHEHUH  OKUCIIUTENBHO-
BOCCTAaHOBUTENIBbHBIX peakiuil. CKOpocTh XuUMHUecKUX peakuuil. [lonstme o ckopoctu

14



XUMUYECKUX PEaKIUi. 3aBUCHMOCTb CKOPOCTH XMUMUYECKUX PEAKUUH OT Pa3u4HbIX (PaKTOPOB:
IPUPOJbl  PEarupyroUIUX BEUIECTB, WX KOHUEHTpAalU{, TEMIIepaTypbl, IOBEPXHOCTU
CONPUKOCHOBEHHUSI M HCIOJb30BaHUS KaTanu3aTopoB. OOpaTMMOCTh XMMHYECKHX PEaAKI[HA.
OOpatuMbie 1 HEOOpPATUMBIEC PEAKIIMU. XUMUYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEIIECHUSI.
Hemoncmpayuu: Ilpumepsl HEOOPATUMBIX PEAKIIHA, HAYIINX ¢ 00pa30BaHUEM OCAJIKa, Ta3a WIN
BO/JIbl. 3aBUCUMOCTb CKOPOCTH PEAaKLMU OT IPHUPOJIbl pearupyrouux BenecTs. Bzaumoaeiicteue
pPacTBOPOB CEPHOU KUCIOTHI C PAacTBOpPAaMHU THOCYJIb(aTa HATPUsl Pa3IMYHON KOHICHTPALUU U
Temieparypbl. Mojenp KUISIIEro cjosl. 3aBUCHUMOCTb CKOPOCTH XHMHYECKOM peakiuu OT
IIPUCYTCTBUS KaTalM3aTopa Ha IIPUMEPE PpaA3JIOKEHUS IEPOKCHUIA BOJOPOJA € ITOMOIIBIO
JUOKCHJIa MapraHna U Katajuasel. Mojens smekrponusepa. Moenb 3JeKTpOIM3HON BaHHBI IS
MTOJTY4YEeHUS ATFOMUHMS. MOJ1eb KOJIOHHBI CHHTE3a aMMHAKa.

Jlabopamopusie onvimel: Peakuys 3aMenIeHUsT MEAM JKEJIE30M B PaCTBOPE MEIHOTO Kylopoca.
Peakuun, wunymme c¢ oOpa3oBaHMEM oOcajka, Ta3a WIM BOJAbL. 3aBHCHUMOCTb CKOPOCTHU
B3aUMO/JICHCTBUSL COJITHOM KHCIIOTBI C METalylaMd OT WX HPUPOJbL. 3aBUCUMOCTb CKOPOCTHU
B3aMMOJICHCTBUS IIMHKA C COJITHOW KHUCJIOTOM OT €€ KOHIICHTPAIMH. 3aBUCUMOCTH CKOPOCTH
B3aumoieiicTBus okcusa meau (I1) ¢ cepHoii KUCIOTOM OT TeMIiepaTyphbl.

Ilpakmuueckoe 3anamue: Pemenne 3a/1a4 Ha CKOPOCTh XMMUYECKUX PEAKIINI

1.7. MeTa/ibl M HEMETAJLIbI

Mertamibl. OCOOEHHOCTH CTPOEHHUsT aTOMOB W KpuctauioB. Dusmyeckne CBOWCTBa
MetamioB. Kraccudukanus MeTauioB 1o pa3IUyYHBIM TPU3HAKAM. XUMHYECKHE CBOMCTBA
METAJUIOB. JJIEKTPOXUMUYECKUA psAl HaNpsHKEHWH MeTawioB. Metamorepmus. OOmiue
cnocobbl  momyueHus — MertamwioB.  [lomstue o  mertamwmypruu.  [lupomeramityprus,
TUAPOMETAIUTYprusi U anekrpomerautyprus. CriaBel uepHble W IBeTHbIe. [IpumeneHue
MeTtauioB. Hemertamibl. OcoOeHHOCTH CTPOEHHS aTOMOB. HemeTaiibl — MpOCThI€ BEIIECTBA.
3aBUCHUMOCTh CBOMCTB TaJlOTEHOB OT UX IOJIOXKEHUS B IEPUOJUYECKOM CHUCTEME.
OxucnuTenbHble U BOCCTAHOBUTEIbHBIC CBOMCTBA HEMETAIIJIOB B 3aBUCUMOCTH OT UX MOJIOKECHHS
B pSAY DIEKTPOOTpULIATEIbHOCTH. [IpMeHeHe HeMETaIOB.
Jemoncmpayuu: Konnexuus MmetaisioB. B3anMopelicTBue MeTasioB ¢ HeMeTaiaMu (kenesa,
LMHKA U aJIFOMUHUS C CEpPOM, AIFOMUHHUS C HOJIOM, CYPbMBI C XJIOPOM, TOPEHUE Kelle3a B XJIOPeE).
l'openne meramnoB. AmtomuHotrepmusi. Komnekius HemeramioB. ['opeHue HeMeTawioB (cepshl,
docdopa, yrius). BoiTecHeHHME MeHee AaKTHBHBIX TaJIOTEHOB W3 PacTBOPOB HUX cojieil Oosee
aKTUBHBIMHM TalloreHaMu. Mojienb TPOMBIIUICHHONW YCTaHOBKU Ui TPOW3BOJICTBA CEPHOM
KUCTOTBHl. Mojenb mnedn g oOkura wu3BecTHsKa. KoJulekuuu mnpoayKuuid CHIUKaTHOM
MPOMBIIIIICHHOCTH (cTekia, hapdopa, pasHca, IEeMEHTa pa3IMYHBIX MAPOK U JP.).
Jlabopamopusie onvimpl: 3akanka U OTIycK cTanu. O3HAKOMIIEHHE CO CTPYKTYpaMU CEpOro u
6enoro uyryHna. Pacno3naBanue py xxenesa.
Ilpakmuueckue 3anamusa: Ilonydenue, coOWpaHue W pacro3HaBaHUE Ta30B. Pernenue
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

2. Opranuyeckasi XuMus

2.1. OcHOBHBIC NOHATHS OPraHNYECKONH XMMHHU U TEOPHS CTPOCHHSA
OpPraHUuYeCcKUX COeAUHECHUM
IIpenmer oprannueckoit xumuM. IIpuponHBIE, HCKYCCTBEHHBIE W CHHTETHUYECKUE
opranuueckue BeniecTBa. (CpaBHEHHE OpPraHMYECKUMX BELIECTB C  HEOPraHUYECKUMHU.
BanenTHoCTh. XMMHYECKOE CTPOEHHE KaK MNOPAJOK COECIMHEHUS aTOMOB B MOJIEKYNBI IIO
BAJICHTHOCTU. Teopusi CcTpoeHus opraHmdeckux coenuHeHuil A. M. BbyrnepoBa. OcHOBHbIE
MIOJIOKEHHSI TEOPUU XUMHUECKOro crpoeHus. Mzomepus u u3oMepbl. XuMudeckue GopMyibl U
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MOJIEIM MOJIEKYl B OpraHuueckoi xumuu. Kiaccupukanus OpraHM4ecKUX BEIIECTB.
Knaccugukanus BemecTs mo CTPOCHUIO YIIIEPOJAHOTO CKeleTa M HAIMYMIO (PYHKIMOHAIBHBIX
rpymnn. ['omosiorn u romonorusa. Hagana nomenknarypel [IUPAC. Knaccudukanus peakuuii B
opraHMueckoyd xumuu. Peakuum npucoeauHeHus (TUAPUPOBAHHUA, TaJOrE€HUPOBAHUS,
TUPOTaoreHUPOBaHMUS, rupaTalum). Peakuuu OTLLEIUICHUS (zmerunpupoBaHus,
JeTUporajloreHupoBaHus, AeruapaTanun). Peakuun 3amenienus. Peakuun nzomepusanuu.
Hemoncmpayuu: Mojaen MOJEKYl1 TOMOJOTOB M HM30MEpPOB OPraHUYECKHX COEIUHEHHI.
KauectBeHHOE 0OHapyxeHHE Yriepoja, BOJOpOJAa M XJOpa B MOJIEKYlIaX OpPraHM4eCKHUX
COCIMHEHUM.

Jlabopamopnwtii oneim: VI3roToBI€HUE MOJENEN MOJIEKYJI OPTaHUYECKUX BEILIECTB.

2.2. Yry1eBo0PObI U X NPUPOJIHbIE HCTOYHUKH

AnkaHbl. AJKaHbl: TOMOJIOTMYECKHMWA pA, HW30MEpUS U HOMEHKJIATypa aJIKaHOB.
XUMHUYECKHE CBOWCTBA ajdKaHOB (METaHa, OJTaHA): TOPEHHUE, 3aMEIICHHE, Pa3JI0KEHUE,
neruapupoBanue. [I[puMeHeHne alkaHOB Ha OCHOBE CBOMCTB. AJIKEHBI. DTHUJICH, €T0 MOJyYeHUe
(meruapupoBaHUEM 3TaHA, JEMOJMMEpU3AIei TOTUATHICHA). [ OMOJIOTHYECKU Psifl, N30MEPHS,
HOMEHKJIaTypa aJIKeHOB. XHWMHUYECKHE CBOWCTBA JTHJICHA: TOPEHHE, KAaYeCTBEHHBIC PEAKIUU
(oOeciBeunBaHne OpOMHOM BOJBI M pacTBOpa I€pMaHraHaTa Kajus), TUApaTaius,
nosmMepu3anus. [I[pumeHeHne STuiieHa Ha OCHOBE CBOWMCTB. JlveHbl WM kayuyku. IloHsTtue o
JTUEHaX KaK YrieBOJ0pOJiaX ¢ ABYMS ABOWHBIMHU CBs3sIMU. COnpsKEHHBIE TUEHBI. XUMUYECKUE
cBoiicTBa OyranueHa-1,3 um u3ompeHa: obeclBeuMBaHUE OpPOMHOI BOABI U MOJMMEpU3ALUs B
Kayuyykd. HaTypanbHblil 1 CHHTETHYECKHE KayuyKu. Pe3nHa. AJTkuHbl. ALeTHIeH. XUMHYECKHE
CBOWMCTBAa aIleTWJICHA: TOpEeHHe, oOeclBeunBaHUE OpPOMHOW  BOJIbI, TMPUCOCAMHEHUHN
XJIOPOBOJIOpOa M ruapatanusd. [IpuMeHeHue ameTuieHa Ha OCHOBE CBOMCTB. MexkiaccoBas
n3oMepus ¢ amkaaueHaMmu. ApeHbsl. benszon. XuMmuueckne cBOWCTBa OEH301a: TOPEHHE, PEAKITUN
3aMernieHusl (rajJjoreHupoBaHue, HuTpoBaHue). [IpuMeHeHne OeH30Jla Ha OCHOBE CBOMCTB.
[IpuponHble MCTOYHMKHM YIJIEBOAOPOIOB. IIpupoaHsblii ra3: cocraB, NPUMEHEHHE B KayeCTBE
toruBa. Hedte. CocraB u nmepepaborka HedTu. Ileperonka nedpru. Hedrenmpoaykror.
Jlemoncmpayuu: 1'opeHne MeTaHa, HTWIEHA, aneTwieHa. OTHOLIEHWE MeTaHa, >STUJICHA,
arieTusieHa U OEH30J1a K pacTBOpaM MepMaHraHaTa kajaus u OpoMHoil Boze. [lonydenue sTunena
peakiuei neruaparainuy 3TaHoJa, alleTUiIeHa — TUAPOIU30M KapOuaa kambpius. Paznoxenue
Kay4yyKa IIpYM Harpe€BaHHWM, UCIIBITAHUE IIPOJYKTOB Pa3JI0KEHHS Ha HENpeaeabHOCTh. Komtekius
obpasuoB Heptn u HedpTenpoaykToB. Komnekuuss «KaMeHHBI yroab u HPOAYKIUS
KOKCOXHMMYECKOTO IPOU3BOJICTBAY.
Jlabopamopusie onvimer: O3HAKOMIIEHHE C KOJUIEKIMEH 00pa3loB HEDTH M MPOAYKTOB €€
nepepaboTku. O3HaKOMJIEHHE C KOJUIEKIIMEH KayuyKOB U 00pa3iaMu U3/IeIHil U3 pe3UHBI.
Ilpakmuueckoe 3anamue: llomyueHue >THIEHA U HU3Y4YeHHE €ro CBOUCTB. CTpyKTypHbIE
(dbopMyInbl OpPraHUYECKHX BEIIECTB, M30MEPHI U ToMmoliord. Pemenue 3amad Ha BBIBOJ QopmMyn
yraeBoopoaoB. CpaBHHUTENbHAS XapaKTEPUCTUKA YIIIEBOJAOPOIOB. [ 'eHeTnueckas B3aMMOCBS3b
MEK]ly OCHOBHBIMU KJIACCaMU YTIIE€BOJOPOIOB.

2.3. Kucaopoacoaep xamue Opranudeckue coeJMHHeHust

Cruptel. [lomydenue osTaHoNa OpoXKEHHEM TIIOKO3bl M THUIpaTalMedl dSTHIICHA.
IMunpoxcunpHas rpynmna kak GyHKImoHanbHas. [loHsITHE O TpeeNbHBIX 0JTHOATOMHBIX CITUPTaX.
XuUMHUUYECKHE CBOMCTBA JTaHOJNA: B3aUMOJCHCTBHE C HaTpueM, O0Opa3oBaHUE MPOCTHIX U
CIIOXHBIX D(PHUPOB, OKUCICHHE B anpaeruj. l[IpuMeHeHHe O3TaHOJIa HAa OCHOBE CBOMCTB.
AJKOTOJIU3M, €ro MOCIEACTBUS I OpraHM3Ma uYejoBeKa U MpeaynpexaeHue. [nuiepuH kak
MpeACTaBUTENb MHOTOATOMHBIX cUPTOB. KauecTBeHHas peaklyss HA MHOTOATOMHBIE CHUPTBHI.
[Mpumenenne rnunepuna. @enon. dusnyeckue W XUMHYECKHE CBOMCTBa (eHona. Bzammuoe
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BIMSIHME aTOMOB B MOJIEKyJe (eHosia: B3aMMOJCHUCTBUE C THAPOKCHIOM HATPHs M a30THOM
kucinotoid. IIpumenenue ¢enona Ha ocHoBe CBOMCTB. Amnbaerunsl. [lonstue 06 ambaerupax.
AnpaeruiHas Tpynna Kak (QyHKIuoHadbHas. DopManblIerua M ero CBOMCTBA: OKUCIICHHE B
COOTBETCTBYIOIIYIO KHUCJIOTY, BOCCTAaHOBJICHME B COOTBETCTBYyrOmUK crnupt. llosyuenue
aJIbJIETUJI0B OKUCIICHUEM COOTBETCTBYIOUIMX cUpTOB. [IpriMeHeHne gopmanbaeruia Ha OCHOBE
ero cBoiicTB. KapOonossie kucnotsl. [lorsarre o kapOoHOBBIX KrcaoTax. KapOokcuiapHas rpymma
Kak (yHKIMOHATIbHAL. [ OMOJOTHUECKUI P MPEAETHHBIX OJJHOOCHOBHBIX KAPOOHOBHIX KHCIIOT.
[Tonyuenue kapOOHOBBIX KHUCIOT OKHMCIEHUEM allbJETHI0B. XUMHUECKHE CBOWCTBA YKCYCHOM
KHUCIIOTBI: OOIIME CBOICTBA C MUHEPAJbHBIMU KHUCIOTaMU M peakuus ATepu(UKALNU.
[IpuMeHeHNne YKCYCHOM KMCIIOTBI Ha OCHOBE CBOMCTB. BpICIINE KMpHBIE KHCIOTBHI Ha IIPUMEpE
NaJIbMUTHHOBON U cTeapuHOBOW. CiokHble 3¢upbl U kupbl. [lomydyeHue cioxHbIX 3(UPOB
peakuueit stepupukannuu. Croxhsle 3GUpsl B NpUpoJie, UX 3HaueHue. [IpuMeHeHne cioXHbIX
3¢upoB Ha OCHOBE CBOMCTB. JKupsb! Kak croxHble 3pupbl. Knaccuduxanus xxupos. Xumuueckue
CBOMCTBA >KMPOB: TMAPOJIU3 U THAPUPOBAHUE KUAKHUX KUPOB. [IprMeHeHue KUpoB Ha OCHOBE
cBOMCTB. Mbpuia. VYrneBoabl. VYINIEBOJbl, HUX KIacCUpUKALUA: MOHOcaxapuisl (TJIOKO3a,
¢bpykTo3a), aucaxapuasl (caxapo3a) W MoiMcaxapuibl (Kpaxmanl M LeiuToio3a). [moko3a —
BEIIIECTBO C JBOWCTBEHHOW (YHKIIMEH — adbJCTHAOCIUPT. XUMUYECKHE CBOWMCTBA TIIFOKO3BI:
OKHUCJICHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAaHOBJIEHHE B COpOUT, CHHPTOBOE OpOXKEHHeE.
[IpumeHeHne TIOKO3bI HA OCHOBE CBOMCTB. 3HAUYEHHE YIJIEBOJOB B JKHUBOW MPHUPOJE U KU3HU
yenoBeka. [loHsAaTme O peaknusAx TOJMKOHJIEHCAlMM M THUAPOJM3a Ha  IpHUMepe
B3aMMOIIPEBPALEHUN: TTII0K032a <> MOJIUCaXapuIl.

Hemoncmpayuu: OxucieHue cnupra B anpiern]. KadecTBeHHbIE PEaKMM HA MHOTOATOMHBIE
cnupThl. PactBopuMOCTh (eHosa B BojAe IpU OOBIUHONW TeMmIepaType M HarpeBaHUM.
KagecTBeHHble peakuuu Ha (eHos. Peakius cepeOpsHOro 3epkaiga ajbIETUAOB WU TIHOKO3bI.
OkwuclieHHe aJbIETUI0B U TIIOKO3bl B KHUCIOTY ¢ mnomompbio ruapokcuaa wmemam (I1).
KavecTBeHHast peakuust Ha kpaxmai. Komekius 3¢pupHbIX Macen.

Jlabopamopuvie onvimpl: PacTBOpEHUE IIIUMLEPHUHA B BOJE M B3aUMOJCHCTBHE C TMAPOKCUAOM
menu (II). CaoiicTBa yKCYCHOW KHCIOTBI, OOIIME CO CBOMCTBAMH MHUHEPAIBHBIX KHCIIOT.
JloKa3aTesNbCTBO HENPENENBbHOIO XapakTepa >KHAKOro jkHpa. B3aumopneicTBHe TIIIOKO3bI U
caxapo3bl ¢ ruapokcuioMm meau (II). KauectBeHHas peakuus Ha Kpaxmad.

Ilpakmuueckue 3anamua: VI3omepus crupToB M anbaerujoB. KapOoHOBbIE KHUCIOTHI, HX
cBoiicTBa. CpaBHUTENIbHAS XapaKTEPUCTUKA KpaxMalla U LEeJUII0I03bl. Pelienne 3ana4 Ha BBIBOJ
(GopMyl1 OpraHMYecKUX BEIECTB, COJEpXKAIUX KUCIOpoJ. ['eHeTndeckas B3aUMOCBS3b MEXIY
OCHOBHBIMM KJIACCAMU KHCJIOPOJACOAEPKAILIMX COCTUHEHHUMN.

2.4. A3oTcoaepxamme opranudeckue coennnenns. Iloanmepnl

Amunbl. [lonstue 00 amuHax. Ajudardyeckue aMHHBL, WX KiIaccupukanus H
HOMEHKJIaTypa. AHWINH Kak opraHndeckoe ocHoBaHue. [loyuenue aHuIMHA U3 HUTPOOEH301a.
[IpuMeHeHne aHWIMHA Ha OCHOBE CBOMCTB. AMHUHOKHUCIOTHL. AMHUHOKHUCIOTHI Kak aM(OTEpHbIE
TU(YHKIIMOHATBHBIE OPraHUYECKUE COEAMHEHHs. XUMHUYECKHe CBOMCTBA aMUHOKHUCIOT:
B3aUMO/ICHCTBUE C IIEIOYaMH, KHCIOTaMH U JpPYr ¢ APYroM (peakuus MOJUKOHICHCAIIUHN).
[lentuaHas cBsA3p W nonunenTuabl. lIpuMeHEeHHME aMUHOKHMCIOT Ha OCHOBE CBOMCTB. benkw.
[lepBuuHas, BTOpHYHASA, TPETUYHAs CTPYKTYphl OenkoB. XHUMHUYECKHE CBOWCTBA OEIKOB:
ropeHue, JeHaTypanus, THAPOIN3, IIBETHBIE peakluu. buonornyeckue GyHKIUNU OSIKOB.
Memoncmpayuu: B3auMoJelCTBUE aMMHUAKa W aHWJIMHA C COJITHOM KHUCIOTOW. Peaknus
aHWINHA ¢ OpoMHOU BojoM. J[oka3arenbCTBO HaMU4Usl (PYHKIMOHATHHBIX T'PYII B PacTBOpax
aMUHOKHCIIOT. PacTBOpeHue u ocaxaeHue 6enkoB. LIBeTHbIE peakiinu OENKOB.
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Jlabopamopusie onvimui: PactBopenue OenkoB B Boje. OOHapyxeHue OCIKOB B MOJIOKE U
MsicHOM OynboHe. [leHaTypauus pacTBopa Oesika KypHHOTO siiflla COHPTOM, PacTBOpaMH COJICH
TSKEJIBIX METAJIJIOB U [IPU HarPEBaHMU.

Ilpakmuueckue 3anamus: PemieHne 5SKCIIEPUMEHTAIBHBIX 33a4ad HAa WACHTU(DHUKAIHIO
OopraHuyeckux coenuHenuil. Jlenarypanus Oenka. LlBetHwie peakuuu OenkoB. ['eHeTmyeckas
B3aMMOCBSI3b MEXK/ly OCHOBHBIMH KJIaCCAMU a30TCOJAEPKAIINX COCTUHEHUI.

2.5. [Totumepsl

[lonumepsl. benku u mnonmcaxapuabl kak OuonosmMmepsl. [lnactmaccel. [lomyuenue
MOJIMMEPOB  PEaKIMed MOoJIMMEpU3allud U TOJUKOHAEHcAauuu. TepMoIulacTU4HbE U
TepMOpeakTUBHble MiuacTMmacchl. IIpeacraBurenu 1utactmacc. I[lpumeHeHuwe macTmacc.
Bomnokna, ux knaccudukanus. [lonydenne BosokoH. OTaeNbHBIE MPEACTABUTENN XUMUYECKUX
BOJIOKOH.
Jemoncmpayuu: I'opeHre NITUYBETO Mepa U MIEPCTIHOW HUTH.
Ilpakmuueckue 3anamusn: Pacnio3HaBaHUE IJIACTMACC U BOJIOKOH.

2.6. HykjienHOBbIE KHCJIOTHI.
Hyxnennosbie kucnotsl. HyKIIeMHOBBIE KUCIOTHI KaK MPUPOIHBIE MOauMepsl. Hykimeotu b, ux
ctpoenue, npumepbl. AT® u AJI®, ux B3auMonpeBpalleHue U pojib 3TOro Mpoliecca B MPUPOJE.
[Monstne AHK u PHK. Ctpoenne JHK, ee mepBuuHas u BTOpuUYHas CTpyKTypa. PabGoTbl
®.Kpuka u JI.Yorcona. KoMIuieMEeHTapHOCTh a30THUCThIX OCHOBaHWW. Permkamus JIHK.
Oco6ennoctu crpoenust PHK. Tunst PHK u ux 6uonorudeckue pynkuun. [loHsTre o TpondyHOM
kone (xomone). Ademoncmpayuu: Monenu MOJIEKYJT BaXHEHITUX TeTEpOUMKIOB. Kosumekmms
FeTePOIMKIMYECKUX  coenuHeHud. JleiicTBue pacTBopa TMHUpPUIMHA HAa  HUHAMKATOP.
B3anmopeiictBue nupuanHa ¢ cojisHOM kucioto. Moaens monekynsl JJHK, nemonctpanms
MIPUHLMIIA KOMIUIEMEHTAPHOCTH a30TUCTBIX OCHOBAHUM.
Jlabopamopuwvie onvimul: VI3roToBIICHNE OOBEMHBIX U IIAPOCTEPIKHEBBIX MOJCIICH a30THUCTHIX
reTEPOLUKIIOB.
2.7. BH0J10rH4eCcKH AKTHUBHbIE COeIMHECHUS.

@®epmenTsl. [lonstue o pepmeHTax Kak 0 OMOJOTMYECKUX KaTanu3aTopax OENKOBOW MPHUPOJBI.
OcoOeHHOCTH CTPOEHUSI U CBOWCTB B CpPaBHEHUH C HEOPraHMYECKHMH KaTalll3aTOPaMH.
Knaccudukanus ¢pepmenToB. OCOOEHHOCTH CTPOEHUS U CBOMCTB (PEPMEHTOB: CEJICKTUBHOCTh U
3¢ deKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTU (DEpMEHTOB OT TemrepaTypsl U pH cpeabl. 3HaueHue
(dbepMEeHTOB B OHOJOTMM U TPUMEHEHHWE B TMPOMBIIUICHHOCTH. Burtamuubl. [loHstne o
BuTaMuHax. Mx xiaccudukamus u o6o3HayeHwe. Hopma moTpeOiaeHHs BUTAMUHOB.
BonopactBopumbie (Ha npumepe ButamuHoB C, rpynnsl B u P) u sxupopactBOpumBIe (Ha
npumepe ButaMuHOB A, D u E). ABUTaMHHO3BI, TUTIEPBUTAMUHO3BI
U TUMOBUTAMUHO3BI, UX Mpo¢unakTiuka. ['opMonsl. [loHATHE 0 ropMoHaX Kak OHMOJIOTHYECKU
AKTUBHBIX BEILIECTBAX, BBIMOJHAIOIMIMNX HHAOKPUHHYIO PEryIsLUUI0 KU3HEIAESATEIbHOCTH
OpraHU3MOB.
Jemoncmpayuu: CpaBHeHHE CKOpOCTH paznoxeHus HyO, moxa mefictBueM gepMeHTa KaTaaasbl
u Heopranmdecknx karamuzatopoB: KI, FeCls, MnO,. OOGpa3ipsl BUTAMUHHBIX MpENapaToB.
ITonuBUTAMUHBI.
Jlabopamopusie onvimoi: VicibiTanne pacCTBOPUMOCTH aJpeHAIMHA B BOJIE U COJITHOU KHUCIIOTE.

Ilpakmuueckue 3anamusn: O0HapyXeHUE BUTAMUHOB. [ eHeTHYECKast B3aUMOCBSI3b MEKITY
OCHOBHBIMH KJIaCCaMHU OPraHUYECKUX COETUHEHUM.

JAYK.01.03 OCHOBBI ITPOEKTHOM J1eATeIbHOCTH/OCHOBBI YEPUCHHUS
Tema 1.1. Beenenue.
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Lenu u 3agaum kypca. [IpeacraBiieHue 0 TPOEKTHOM AEATEIbHOCTH.
Tema 1.2. Tunbl 1 BUABI IPOEKTOB.

Knaccugukanuss npoeKkToB MO THUIOJOTHYECKUM TMpH3HaKaMm (10 JAOMHUHHPYIOIIEH B
MIPOEKTE JEATEIBHOCTH; TI0 TPEAMETHO-COICPKATENBHON 001aCTH; MO0 XapakTepy KOOPAWHAINA
IIPOEKTa; II0  XapakTepy KOHTAaKTOB;, II0 KOJMYECTBY YYaCTHHUKOB IIPOEKTa; IO
IIPOJIOJIKUTEILHOCTH BBINIOJIHEHMSI IPOEKTA U Jp.)

Tema 1.3. Boi6op u popmysiupoBanue TeMbl, IOCTAHOBKA LeJIei.

Br16op tembl. OnpesienieHre CTENeHH 3HaUuMMOCTH TeMbl IpoekTa. TpeboBaHus K BbIOOPY
1 (GOPMYIHUPOBKE TEMBI. AKTYaJIbHOCTh M TPaKTHUYECKas 3HAYUMOCTh Tpoekta. OmpeneneHue
1enu U 3a1a4. TunuuHeie crocoObl onpeneneHus 1neinu. IHPeKTHBHOCTD 1eTenoIaraHusl.

Tema 1.4. ITanbl paéoThl HA/I IPOEKTOM.

Oranel paboThl HaJl TPOEKTOM. [IoAroTOBUTENBHBIN ATAl: BIOOP TEMBI, IOCTAHOBKA LiEJIeH
1 3ama4 Oyaymiero mpoekta. [ImanupoBanue: moaoop HEOOXOAMMBIX MAaTEpUAJIOB, OTIPEICTICHNE
coco0oB cOopa u aHanmm3a wuHPopManuu. OCHOBHOW JTall: OOCYKIECHHUE METOIUYSCKUX
aCTIIeKTOB W OpraHu3amus paboThI, CTPYKTYpHpPOBaHHWE TWIpOeKTa, padoTa HaJ MPOCKTOM.
3aKITIOYATENBHBIN JTall: MOIBEACHNE HTOTOB, 0(OPMIICHHE PE3YyIIbTATOB, TPE3CHTAIHS ITPOEKTA.

Tema 1.5. Metoabl padoThI ¢ HCTOYHUKOM HHGopManuu.

Bunapl nuTepaTypHBIX HCTOYHUKOB HWH(oOpMaiuu: ydeOHast jauteparypa (ydyeOHUK,
ydeOHOe  mocoOue), chpaBouyHO  -WH(pOpMarmoHHas — JuTepaTypa  (PHIUMKIOTEAHMS,
SHIIMKIIOTICTUYECKUI CIIOBAph, CIIPABOYHHK, TEPMUHOJIOTHYECKUI CIIOBAph, TOJKOBBINA CIOBaph),
Hay4Has JuTepaTypa (MoHorpadusi, COOPHUK HAayYHBIX TPYIOB, TE3WUCHI JIOKIAIOB, HAyYHbBIE
KypHaiel, nuccepranuu). MHdopmanmonHsie pecypchl (MHTEpHET - pecypebl). IlpaBuna u
ocobenHocTH HMH(OpMaoHHOTO TIoucka B MHTepHere. Bunpl urenus. Bumsl dhukcupoBanus
nHpopmanuu. Buabl 0600mennst nHGOpMaInH.

Tema 1.6. TpeooBanusi k 0poOpMIIEHHIO NIPOEKTA.

OO6mme TpeboBaHus K oQopMIIEHHUIO MpoeKkTa (M0 CTaHAAPTy OPTaHM3alldW): TpaBUja
oQOpMIICHHS TUTYJIBHOTO JIUCTA, COJIEPKAHUS MPOCKTa, OMOIMOTpagUUECKOro CIUCKa, TPaBHUIa
oopMIICHHS PUCYHKOB, TaOJHIl, rpadUKOB, TUarpaMM, CXeM; PEKOMEHIAIUU 110 COCTABIICHUIO
KOMIIBIOTEPHON Ipe3eHTalMy MpoekTa B nporpamme Power Point (TpeGoBaHuUs K COlEpKAHHIO
cnaiiioB). [IpoBeneHHe SKCHEPTH3bI JEATEIBLHOCTH, PEICH3MpPOBaHUs MpoekTa. Kpurepuu
oneHuBanus mpoekTa. CrocoObl oneHku. CamMoolieHKa. 3aluTa pe3yabTaToB MPOEKTHOM
JeSITebHOCTH.
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3. TemaTnueckuii njian yued0Horo kypca «Bpenenue B crenuajbHOCTb

HaumenoBanue
pa3aesioB U TeM

Copep:xanue yuedOHOro MaTepuasia u (popMbl OPraHU3aLMH JeATeTbHOCTH
00yyarImuxcs

O0nLeMm

B Hacax

JInuyHOCTHBIE
pe3yJbTaThbl

1

2

3

AYK.01.01 OcHoBbl npodeccnoHAIbHOM 1eATeJbHOCTH

8

Tema 1

OcHoBHas
npodeccruoHanpHas
oOpazoBaTenbHAs
MporpamMma 1mo
CTEUALHOCTH

1. OcnoBHas nmpodeccruoHaibHass 00pa3oBaTeIbHas IporpaMma 1o
CTEUATBHOCTH

JIP 13

Tema 2

XapakTepucTuka
po¢hecCHOHATBHOMN
JESITEIIbBHOCTH
BBIITyCKHHUKA

1. Xapakrepucrtuka npodeccuoHaIbHOM e TEIbHOCTH BBIITYCKHUKA

JIP 2, JIP 4

Tema 3

Ucropus pa3BuTHst
CIEHAIEHOCTH

1. I/ICTOpI/IH Pa3sBUTHA CIICHUAJIBHOCTU

JIP 1

Tema 4

1. HepCHeKTI/IBHLIe HaIlpaBJICHUA pa3sBUTHUA CTICHUAJIbHOCTH

JIP 9, JIP 5
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ITepcnekTuBHBIE
HanpaBJIEHUS Pa3BUTHUS

CIIEIIMAaJILHOCTH
AYK.01.02 EcTrecTBeHHOHAaY4YHbIe JMCUHUILIUHBI B NPO(eCCHOHAIBHOI 1eATeIbHOCTH 156
BBEJIEHME. OBIIASI U HEOPTAHUYECKAS XUMMSI.
Tema 1.1 OcHoBHBIE Coneprxanue yueOHOTO MaTepuaa 6
TTOHATHS 1 3aKOHBI
XUMUH. 1. HayuHble MeTObI MO3HAHUS BEIIECTB M XUMUYECKUX sABJICHUN. PoJib 3KCiepuMeHTa Jp 1, JIP 4,
Y TEOpHUH B XUMHUH. MOJEITUPOBAHNE XUMHUYECKUX MPOIIECCOB. JIP 13
2.0OCHOBHBIC IOHITHS 1 3aKOHBI XHMMHH. JP 1, JIP 4
B ToM uncie, mpakTUueCKHX 3aHIATHI U JIAOOPATOPHBIX padOT
2
1. Pemrenne 3am1a4 Ha 3aKOHBI XUMUH. JPS, JIP 7
Tema 1.2 Coneprkanue y4eOHOTo MaTepuasa
[Tepuoauueckuii 3aKoH, — 6
1.Ilepunoauueckuii 3axkon /.M. Menneneena. JP 1, JIP 4,
[Tepuoanueckas
JIP S, JIP 7
CHUCTEMa XUMHUYECKUX
3JIEMEHTOB JIP 4, JIP 5,
J.1.MeHnneneena. 2.Ctpoenue atoma u nepuoandeckuii 3axkon .M. Menneneena. JIP 7
Crpoenue aToma.
B ToM uncie, mpakTHUECKHX 3aHATHH U JJaOOPATOPHBIX pabOT
1. Ctpoenue atoma. 2 JIP 4, JIP 5,
JIP 7
Tema 1.3 Crpoenne Coneprxanue yueOHOTO MaTepuana 4
BEIIIECTBA.
JIP 4, JIP 5,

Al“pel“aTHLIe COCTOSIHHUS BellecTB. UNCTHIE BEIIECTBA U CMECH. I[I/ICHCpCHBIC CHUCTCMBEI.
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JP 7

B Tom umncie, mpakTHYECKUX 3aHATHH B 1a00PaTOPHBIX padoT

2 JIP 4, JIP 5,
1. Buabl XUMUYECKOH CBS3U. JP7
Tema 1.4 Conepxanue yaeOHOTo MaTepuaa
Bona. PactBopsr. 8
5 JIP 4, JIP 5,
JICKTPOTUTHICCKA Boma. PactBopsl. PacTBopeHnue. JP 7
JICCOTIHAIIHSI.
JIP 4, JIP 5,
DIEKTPOIUTHI U HEIICKTPOIUTEL. DIIEKTPOJTUTHICCKAS JUCCOITAAITHS. JIP 7
B ToM uncie, mpakTUUeCKHX 3aHIATHH U JIAOOPATOPHBIX padOT
1. ITpuroroBieHue pacTBOpa 3aJJaHHOW KOHIIEHTPALIUH. JIP 4, JIP 5,
4 JIP 7
2. Peakuun HOHHOTO OOMECHa. JP 4, JIP 5,
JIP 7
Tema 1.5 Cogepxanue yueOHOro Marepuala
Knaccudukanus
HEOPraHUYeCKUX JAP 4, JIP 5,
p 9 Kucnots! u ux cBoiictsa. JP 7
COEIMHEHUN U UX
CBOMCTBA. 14 JIP 4, JIP 5,
OcHoBaHHMsI 1 UX CBOMCTBA. JIP 7
JIP 4, JIP 5,
Conu ux cBoMcTBa. JIP 7
JIP 4, JIP 5,

I'maponus couien.
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JP 7

JIP 4, JIP 5,
OKkcubl U UX CBOMCTBA. JP 7
B Tom uncie, mpakTHuecKuX 3aHATHI U 1a00pPaTOPHBIX paboT
1. 'enerndeckast CBsI3b MEX/1y KJIacCaMU HEOPTaHWUYECKUX COEIMHEHUN 4 JIP 4, JIP 5,
JP 7
Tema 1.6 Xumnueckue | Coneprkanue yaeOHOTO MaTepuasia
€aKIuu
peait JIP 4, JIP 5,
Knaccudukanus XuMA4eCKUX peaKiiui. JIP 7
10 JIP 4, JIP 5,
DNEeKTpOIns3. JIP 7
CKOpOCTh XMMUYECKHX PEAKLIUMI AP 4, JPS,
' JP 7
XMMUUECKOE PABHOBECHUE AP 4, JIPS,
’ JP 7
B Tom uncrne, mpakTHUeCKUX 3aHATHI U T1a00paTOPHBIX paboT
2
Pemrenue 3aga4 Ha CKOPOCTh XUMUYECKUX PEAKIUN JP S5, JIP 7
Tema 1.7 Coneprxanue yueOHOTO MaTepuana
Merannsl u
18 JIP 4, JIP 5,
HEMETAJIBL. OO01as XxapakTepucTUKa METaJIOB. JIP 7
JIP 9, JIP 13

Mertaninsl B aBUAIUH.
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OO6mast XxapakTepuCTHKa HEMETAILTIOB.

JIP 4, JIP 5,
JP 7

HemeTtamnsl B aBuaruu. JP 9, JIP 13
B ToM uncie, mpakTUuecKuX 3aHITHH U JIa0OPATOPHBIX padOT
1. Pemienne skceprMeHTaNbHbBIX 3a/1a4 Ha UICHTU(DUKAIIMIO HEOPTraHUYECKUX JIP 4, JIP 5,
COCTMHEHU M 4 JP 7
2. [Tonmydenue razon JIP 4, JIP 5,
JIP 7
KonTponsHOE TEcTUpOBaHHE. 2 JIP 9
OPTAHNYECKAS XUMMUSL.
Tema 2.1 Conepkanue yaeOHOTO MaTepuasa
OCHOBHBIE OHATUSA - -
N [Ipeamer oprannyeckoi Xumuu. Teopusi CTpoeHUsT OPraHUYECKUX coequHeHni A.M. 4 JIP 1, JIP 13
OpraHNYeCKON XUMHUHU
byrtneposa.
U TEOPUS] XUMHUYECKOTO
CTPOEHHUS JIP 4, JIP 5,
OPraHuEeCKHX Knaccudukanus oprannueckux emectB. Knaccuduxaius peakuuii B opraHuuecKoin JIP 7
COEIUHEHUN. XUMHH.
Tema 2.2 Copepxanue yueOHOro Marepuala
YrieBoopoabl U UuxX
npu onibfe IfI[CTO‘{HI/IKI/I AJKaHbI JP 4, JIP 5,
pup ' 22 JP7
JIP 4, JIP 5,
AJIKEHBI. JIP 7
Anxanuensl. Kayayku. JIP 4, JIP 5,
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JP 7

JIP 4, JIP 5,
AJKUHBI. JIP 7
JIP 4, JIP 5,
ApeHBI. JIP 7
[IpupoaHble HCTOYHUKH YTIIEBOI0POIOB. JIP 9
B ToM uncie, mpakTUUeCKHX 3aHITHHI U JIA0OPATOPHBIX pabOT
1. Tlony4yeHue STUIIEHA U U3YYEHUE €T0 CBOMCTB. JIP 4, JIP §,
JIP 7
2. CtpyktypHble GOpMYIbl OPraHUYECKUX BELIECTB, N30MEPhI U TOMOJIOTH. JIP S, JIP 7
10
3.Pemrenue 3a1a4 Ha BBIBOJ OPMYIT YTIIEBOAOPOIOB. JIP 5, JIP 7
4. CpaBHUTEIbHAS XapaKTEPUCTHKA YIIIEBOIOPOIOB. JIP 4, JIP 5,
JP 7
5. 'eneTnueckas B3auMOCBSI3b MEXKy OCHOBHBIMH KJIACCAMH YTJIEBOJIOPOJIOB. JP 5, JIP 7
Tema 2.3 Cogepxanue yueOHOro Marepuala
Kucnoponconepxaiue
POACOACPIKALL JIP 4, JIP 5,
OpraHUYeCcKUe
CnupThl: 0IHOATOMHBIE. JIP 7, JIP 11
COCIMHEHUSI. 26
JIP 4, JIP 5,
CrupTsl MHOTOATOMHBIE. JP 7
o JIP 4, JIP 5,
€HOJIBI. JIP 7
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JIP 4, JIP 5,

Anbsierupl. JIP 7
Kanb . JIP 4, JIP 5,
apOOHOBBIE KUCIIOTHI, UX CBOMCTBA. JIP 7, JIP 11
OTtnenbHBIE PEICTaBUTENHN KAPOOHOBBIX KUCIIOT. JIP 9, JIP 11
JIP 4, JIP 5,
CrnosxHble 3(pUpbl U KUPBL. JIP 7
v JIP 4, JIP 5,
TJICBOJIBI. JIP 7
B ToM uncie, mpakTUUeCKHX 3aHIATHH U JIA0OPATOPHBIX padOT
1. Kap6oHOBBIE KHCIIOTHI. JP 4, JIP 5,
JP 7
2. 3oMmepust CIUPTOB U aJIbJICTHJIOB. JIP S, JIP 7
10 JIP 4, JIP 5,
3. CpaBHHUTENIbHAS XapaKTEPUCTHKA KpaxMaia U LEeJUTIOI03BL. JIP 7
4. Pemenue 3a7a4 Ha BBIBOJ (POPMYIT OPraHUYECKUX BEUIECTB, COACPKAIIUX JP S5, JIP 7
KHUCIJIOPO/I.
5. N'enetnueckas B3aMMOCBSA3b MEXKIY OCHOBHBIMH KJIACCAMH KUCIOPOICOAEPIKAIINX JP S5, JIP 7
COCIVIHEHUN.
Tema 2.4 Coneprxanue yueOHOTO MaTepuana 12 JIP 4, JIP 5,
AzoTtcoaepxkaiue JIP 7
OpraHUYEeCcKUe
AMUHBI. JP 4, JIP 5,
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COEIMHEHHUS. JIP 7
At JIP 4, JIP 5,
MHOKHUCJIOTBI. JIP 7
benkn. JP 9, JIP 11
B ToM uucie, mpakTUuecKux 3aHIATHH U JJa0OPATOPHBIX padOT
1. Penienune skcnieprMeHTaNbHBIX 3a/1a4 Ha WACHTU(DUKALIMIO OpPraHUYeCKUX JIP 4, JIP 5,
COEIUHEHU. JIP 7
2. [lenaryparnus O0enka. [[BeTHBIC peakiiuu OEIKOB. JIP 4, JIP 5,
JIP 7
3. 'eneTrnueckas B3aMMOCBSI3b MEXKy OCHOBHBIMH KJIaCCaMH a30TCOACPIKAIINX JPS, JIP 7
COECIUHEHU.
Tema 2.5 Coneprkanue y4eOHOTo MaTepuasa
[Tonumepsl.
JIP 4, JIP 5,
[Tonumepsl. [nmactmaccel. BonokHa.
JP 7
[Tonumepsl B aBUaLIMH. JP 9, JIP 13,
B Tom uncie, mpakTHuecKuX 3aHATHI U 1a00paTOpHBIX padoT
1. Pacrio3HaBaHue mIacTMacc ¥ BOJIOKOH. JP S, JIP 7
Tema 2.6 Copneprxanue yueOHOTO MaTepuana
Hyknennossie
KHCJIOTBL. Hyxknennosble kucinoTsl. HyKII€MHOBBIE KUCIIOTHI. JIP 4, JIP 5,
JIP 7, JIP 11
Tema 2.7. Copneprxanue yueOHOTO MaTepuana
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buonornuecku ®epmenTsl. ['0pMOHBL JP 11,
AKTUBHBIC COCIMHCHUSL.
ButamunbI. JP 9, JIP 11
I'eneTnyeckas B3aMMOCBSI3b MEXKY OCHOBHBIMH KJIACCAMH OPTaHUYECKUX JIP 4, JIP 5,
COCOUHCHUH. JP 7,
B ToM uucie, mpakTUuecKux 3aHITHH U JIa0OPATOPHBIX padOT 5
1. ObHapyxeHre BUTAMHHOB. JIP 5, JIP 7
O06o0maroree TOBTOPSHHUE. 2 JIP 9
KonTponsHas pabdoTa. 2 JIP 9
AYK.01.03 OcHOBBI MPOEKTHOI JeATeTbHOCTH/OCHOBBI YepUeHHs 34
Copnepxanue yueOHOro Matepuania: 4 JIP 1, JIP 5,
JIP 7, JIP 9,
Tema 1.1. Beenenue. 1. Ilenu m 3amaum Kypca. 2 JIP 13
2. [TlpencraBneHue 0 MPOEKTHOW JACATEIHHOCTH. 2
Copepxanue yueOHOro Marepuala 2 JIP 1, JIP 5,
Tema 1.2. Tunbl M | [Tpaxryueckue 3ausaTus 2 JIJI;IZ ’IJ;P %
BHU/IbI IPOEKTOB
1. Twumnsl ¥ BUIBI MPOEKTOB 2
Tema 1.3. Boioop n Cogepxanue yueOHOro Marepuala 4 JP 1, JIP 5,
(bopmymposanue IIpakTuueckue 3aHATHS 4 JP 7, JIP 9,
TeMBbI, MIOCTAHOBKA JP 13
neJieii. 1. BriGop u popMynrpoBaHHe TEMbI 2
2. TlocraHoBKa 1enei 2
Tema 1.4. dTanbl Copepxanue yueOHOTo MaTepuala 4 JIP 1, JIP 5,
[IpakTnueckue 3aHsATH 4 JIP 7, JIP 9,
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padoThI HAXX 1. Drambl paboThl HAJ IPOSKTOM 4 JIP 13
NMPOEeKTOM
Tema 1.5. Meroanl | Conepxanue ydeOHOTO MaTepuaia 4 JIP 1, JIP 5,
paboThI ¢ I JP7,JIP 9,
PaKTHYCECKUE 3aHATHUA 4
HCTOYHUKOM JIP 13
nHpopMAH 1. Bunel nuTepaTypHbIX HICTOYHUKOB HHPOPMAIUU 2
2. WudopmalirioHHble pecypcsl 2
Tema 1.6. Coneprkanne yaeOHOTo MaTepuara. 16 JIP 1, JIP 5,
Tpebopanus K [IpakTHyecKue 3aHATHS. 16 JP7,JIP 9,
o opMIIEHHIO 1. O6mue TpeboBanus K 0()OPMICHUIO TIPOEKTA 4 JP 13
npoexTa 2. CocraBiieHUEe KOMITBIOTEPHOH MpE3eHTAIINN 4
3. Kpurepuu oneHMBaHuUsA 2
4. 3amuTa NpoeKTHOU AESITeIbHOCTH 6
dopma IpoMeKYTOYHOU aTTecTanuu — TuddepeHIIMpOBAHHBINA 3a4eT. 2 JIP 9
Bcero: 198
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4. MaTepuajibHO-TeXHHYECKOE o0ecnevyeHre nmpenoaaBaHust
yueOHOro kypca «BBeneHue B ClieliiaJIbHOCTb)

JI71st u3ydeHus: yaeOHOro mpeamMeTa HeoOX0IMMO Hallnuue KabuHeTa « X UMHUSI»

O6opynoBaHue kKabuHeTa:

— pabouee MeCTO Mpemno1aBaTes;

— paboune MecTa 00yJarouuxcs 1Mo YUCIy 00yUJaroIuxcs B TPYIIIE;

—  CTOJ JIabOpaTOPHBIN AEMOHCTPAIIMOHHBIH;

—  OTHETYIIUTEIb;

— JIEMOHCTpaIMOHHOE 000pyA0BaHNE U MPUOOPHI 1 KaOWHETa;

— 71a00paTOpHO-TEXHOJIOTHYECKOe 000pYIOBAaHUE /TSl KAOMHETa;

— naboparopHasi XUMUYeCKas ocyia Uit KaOuHeTa;

— Mojenu (00beMHBIC U TUIOCKHE), HaTypadbHbIe 00BEKTHI (KOJUICKIIUH,
XHMHYECKUE PEAKTUBBI) SIS KaOWHETa,;

—  KOMIUICKT JICMOHCTPAIIMOHHBIX YYCOHBIX TaOJIHII;

— TCEXHHYECKHUE CPEJICTBA;

— JICMOHCTpPAIMOHHBIC Y4eOHO-HATJISTHBIC TTOCOONS;

— pa3gaToYHbIE AUJAKTUICCKUE MaTePHAIIBI

TexHuueckue cpeacta 0OydeHUs:
- KOMITBIOTEP C JTUIEH3UOHHBIM POrPaMMHBIM 00ECIICUEHHUEM;
- MYJIbTUMEIMUHBIN TTPOEKTOP.

HNudopmannonnoe odecreyenune

OcHoBHas iuTepaTypa

1. Tabpuensa O.C., Xumwms 10-11 xmacc / Tabpuensu O.C.. — Mocksa :
Axtmmonepnoe o6miectBo "HUznarensctBo "IIpocsemenue", 2020.
2. CepreeB U.C. Kak opranu3oBaTh MPOCKTHYIO JCSITEIBHOCTh YYaIIUXCS. —

M.: APKTH, 2020.

3. Axonea H.®. [IIpoextHas pgesTenbHOCTH B 00pa3oBaTeIbHOM
yupexaeHun: y4ueb. mocobue. — 2-e usn., crep. — M. : ®JIMHTA, 2019.

4. OCHOBBI TPOCKTHOU ACATEIHHOCTU: yaeOHOE TOCcOOue NIl O0yUJarOIUXCs B
cucreme CIIO/ b.P. Mannens. — MockBa; bepaun : lupekt-Menua, 2018. —
293 c.

Jlono/IHuTeIbHAS JIUTEPaTypa



1. Ta6puenssa  O. C., Xumusg g npodeccuid M crenuanabHOCTEH
TEXHUYECKOro mnpoduiist: y4eOHMK sl CTyA. YUpexaAeHuid cped. mpod.
oOpazoBanusa.. / T'abpuensu O. C., OctpoymoB WM. I'.. — Mocksa :
N3parenbckuii nentp "Axagemus', 2019.

2. Tabpuensu O. C., Ilpaktukym: yueO. [locoOue misi CTyA. yupexAcHUN
cpen. mpod. obpazosanus / [Nabpuensa O. C., OctpoymoB U. I'.. — Mocksa
: U3narensckuit uentp "Axanemus", 2017.

3. T'abpuensia O. C., Tectsl, 33724 U yNpaKHEHUS: y4eO. mocooue s CTyI.
yupexaeHuit cpell. npod. oodpazosanus. / I'abpuensu O. C., JlpicoBa I'. T'..
— Mockga : U3natenbckuid neHtp "Akagemus', 2017.

4. Tun, C. U. IIpoext nim uccnenoanue? / C. W. I'un // [TauatkoBas mkosna. —

2010. — Ne 6. — C. 49-51

JIeKTPOHHBbIE 00pa3oBaTeIbHbIE PeCypPChI

1. https://www.yaklass.ru/. — {ata noctyma: 11.04.2022.
2. https://resh.edu.ru/. — Jlata moctyma: 11.04.2022.

JIEKTPOHHBbIE HH(OPMALMOHHBbIE PeCypChl

. http://school-collection.edu.ru/. — Jata nocryma: 11.04.2022
https://media.foxford.ru/chemistry_online/. — Jlata noctyma: 11.04.2022.
http://www.chemistry.narod.ru/. — lara noctyma: 11.04.2022.
http://www.college.ru/chemistry/. — Jlata noctyma: 11.04.2022.
https://chem-ege.sdamgia.ru/ . — Jlara gqoctyma: 11.04.2022.
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