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Pabouas nporpamma paspaboTana B COOTBETCTBHH ¢ TpeDoBaHHAMH:
- OenepanbHoro rocylapcTBeHHoro o0pasoBaTesisHOTO CTaHnapTa cpefsnero obmlero
obpa3oBaHH4, YTBep:KIeHHOro npukazoM MunobpHayku Poccum ot 17 masz 2012 Ne 413
(3aperucTpupoBanHoro MuHucTepeTBOM mocTHUMH Poccuiickoii demepanuy 7 mona 2012,
perHeTpandoHybIi Ne 24480);
- denepanbHOro rocy1apcTBEHHOID 0DpazoBaTeNEHOIO cTaHIapTa cpelHero
npofeccuoHansnoro odbpazosanus no npodeccun 21.01.01 Onepatop He(TAHEIX M Tra30BEIX
CKBaWHH, yTRepywaéHHoro [lpukazom MunMcerepeTsa npoceemenus PoccHiickoil ®enepanuu ot
07.07.2022_ Ne 534 (3apeructpupoBaH B Musntocre P& 08.08.2022. permcrpanuoHHbiif Ne
69569);
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Munncrepcteom rocTHIHH Poceuniickoit ®enepaiin 12 urona 2023, peructpanuonnsrii Ne 74228);
C Y4ETOM:
- npuMepHoH paboveli mnporpamMmel obmeoOpasoBaTenbHOH IHCIHIMHE « XUMHA® JUIA
npofeccHoHANBHBIX 00pa3oBaTeNbHBIX OpraHu3aluil, yTBepKIeHHoH Ha 3aceganun Cosera 10
OLEHKE COOepIKaHHA M KauecTBa NPUMEPHBIX padouHx mporpamMm oOnieobpazoBaTelsHOTO M
COIHATBHO-TYM2HHTAPHOTO LHKIOB CpeaHero npodeccHoHansHoro obpajosaHus, npotokon Ne
14 ot 30.11.2022 / omobpennoii 3aceganuem [lenaroruueckoro cogera GI'BOY IO HMPIIO,
npotokon No20 ot «15» asrycra 2024,
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1. OBIIAS XAPAKTEPUCTUKA OBI_[IEOBPA3OBATEJII)HOI71 JUCHHUIIIUHBI
OVJI. 07 XUMUSA

1.1. Ilespb u MeCTO IMCUMILIMHBI B CTPYKTYpe oOpa3oBaTteibHoil nporpammsl CIIO

enp nmuCHUIUIMHBI (OPMUPOBAHWE CHCTEMBl XWMUYCCKUX 3HAHUW KaK BaKHEHUIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIKOUYEBBIE IOHATHS,
(dyHIlaMEHTAJIbHBIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHE W TOHUMAaHUE
CYUIHOCTH JIOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIIEHHE C HCTOpHEH HX
pa3BUTHS U CTAHOBJICHUS;

q)OpMI/IpOBaHI/IC H Pa3BUTUC Hpe,I[CTaBJ'IeHI/Iﬁ O HAY4YHbIX MCTOJAAX IIO3HAHUA BCHICCTB U
XUMHNYCCKHX pCaKI_[I/Iﬁ, HeO6XOI[I/IMI>IX JJIA HpI/IO6peTCHI/I${ YMCHI/Iﬁ OPUCHTHUPOBATLCA B MUPC BCIICCTB U
XHUMHUYCCKUX ﬂBJIGHI/Iﬁ, HMCIOIIUX MECTO B IIPUPOJIEC, B HpaKTHqGCKOﬁ )51 HOBCGI[HCBHOI71 JKHN3HH,

Pa3BUTHEC YMGHI/Iﬁ U CIocoOoB ACATCIIbHOCTH, CBA3aHHBIX C Ha6J'IIOI[eHI/ICM H OOBACHEHHEM
XUMHYCCKOI'O OKCIICPUMCHTA, CO6JIIO[[€HI/I€M ImpaBuJI 0e301acHOTO 06paHICHI/I$I C BCIICCTBAMU.

ajanTanys oOydaroUIMXcsl K YCJIOBHMSM JMHAMMYHO pa3BUBAIOLIErocs MUpa, (HOpMHUpOBaHUE
UHTEJJIEKTYaJIbHO ~ Pa3BUTOM  JMYHOCTH, TOTOBOM K caM00Opa3oBaHHUIO, COTPYIHUYECTBY,
CaAMOCTOSITEJIbHOMY TPHUHATHIO T'PAaMOTHBIX pEIIEHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYaLUsX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHUEM;

dopmupoBaHre y OOYHYaIOLIMXCSl KIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHLUH), MMEIOLINX
YHUBEpCaJIbHOE 3HAUEHUE JJIS PA3JIMYHBIX BUJIOB JIEATEILHOCTHU: PELIEHUs MPo0OIieM, OUCKa, aHaIu3a
1 00paboTKH MHPOPMAIMH, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS OTIbITa AESITEIbHOCTH, KOTOpasi 3aHUMAaET
Ba)XHOE MECTO B MO3HAHUU XMMMH, a TAKXKe JUI OLEHKH C MO3UIMH 3KOJOruyeckoi 0e30macHOCTH
XapakTepa BIHUSHUS BEIECTB U XUMUYECKHUX IPOIIECCOB HA OPTaHM3M YeJIOBEKa U MPUPOJIHYIO CPENY;

pa3sBUTHE IO3HABATEJIBHBIX MHTEPECOB, HWHTEJUIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH
oOyyaroluxcsi: ClocoOOHOCTH CaMOCTOSITENIbHO IPUOOpETaTh HOBBIE 3HAHUS 10 XMMHUU B COOTBETCTBUU
C KM3HEHHBIMU MOTPEOHOCTSAMHU, HCIOJIB30BATH COBPEMEHHbIE MH(POPMALMOHHbIE TEXHOJOTMU JUIS
MOKMCKA U aHaIn3a y4eOHON 1 Hay4yHO-TIONYJIpHONW HH(OPMAaLU XUMUYECKOTO COAEepHKAHMS;

dbopMUpOBaHHE U pa3BUTHE y OOYYAIOIIMXCS ACCOIMATHUBHOTO U JIOTHUYECKOTO MBIIUICHUS,
Ha0II0aTEIPHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, TIPH
MJIJAHUPOBAHUU U MPOBEJECHUN XUMUYECKOTO HKCIIEPUMEHTA;

BOCITUTAHUE y OOYYAIOIIMXCSl YOSKIEHHOCTH B TYMaHUCTHUECKOW HAINPaBIEHHOCTH XUMUU, €€
BOKHOW POJIM B PEUICHUU TIOOATBHBIX MPOOJIEM PAMOHATIBEHOTO TTPUPOIOTIOIB30BAHMS, TTOMTOJTHEHHS
OHEPTeTHYECKUX PECYpPCOB U COXpPAHEHHS MPUPOJHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOIUMOCTHU
OEpeKHOTO OTHOIIEHUS K PUPOJIE U CBOEMY 3/I0POBBIO, a TAK)KE MPHUOOPETEHUS OIBITA UCTIOIb30BAHMS
MOJYYECHHBIX 3HAHWU Uil TPUHATHS TPAMOTHBIX PELIEHUM B CUTYalHsX, CBA3AHHBIX ¢ XUMHYECKUMU
SIBJICHUSIMHU.

O6meo6pazoBaTenbHas JUCIUTUIMHA XUMHS SIBISIETCST 00s13aTEIFHOM YacThi0 0011e00pa30BaTeIbHOTO
uKIa oopasoBarenbHoii mporpamMmel B cootBeTcTBUU ¢ @T'OC CIIO no cnenmansaoctu 21.02.01
Pa3paboTka u skcruTyaTarus HeTSHBIX U Ta30BBIX MECTOPOXKICHHIMA



1.2. Ilnanupyemble pe3yabTAThl OCBOEHHS TUCHUILINHBI

[TnanupyeMble pe3ynbTaThl OCBOSHHS O00IIe00pa30BaTEIbHON JAUCIUILIMHBI OMPEACTSIOTCS B
cootBercTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO. Ocoboe 3HaUYCHHE NUCIMIUIMHA UMEET MPH
dhopmupoBannu u pazsutuu OK u I1K.

B pesynbrare 0CBOCHUS IUCIUILTMHBI 00YYaIOUTHIACS JOIKEH:

Koa n
HaHMeEHOBaHHE
¢opmupyembIx
KOMIeTeHIInii

Ilnannpyemsblie pe3yJbTaTbl 0CBOCHHUS I CIHIIIHHBI

O6mme’

JucuunanHapubie’

OK 01. Beibupats
CHOCOOBI pelIeH s
3amad
poeCCHOHATBHOMI
JIeATENHEHOCTH
MPUMEHUTEIIBHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTtu TpynoBOro BoCIMTAHUSA:

- TOTOBHOCTh K TPYHdy, OCO3HAHHE
IIEHHOCTH MacTepPCTBa, TPYI0JII00HE;

- TOTOBHOCTb K aKTHBHOM JACATCIBHOCTHU

TEXHOJOTMIECKOI H COITMAJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHHULAUPOBATB, TUTAHUPOBATh H
CaMOCTOSITENIFHO ~ BBINIONHSTH  TaKyko
JIESITENBLHOCTD;

- HMHTepeC K pa3nuHbBIM  cdepam

npo¢eCCUOHANBHO NEeSITeIBHOCTH,
OBajeHNe YHUBEPCATbHBIMU yUEOHBIMU
IIO3HAaBaTCJIIbHbIMHU ﬂeﬁCTBHHMH:

a) 0a30BEIE JIOTHYECKHUE JAEHCTBHUS

- CaMOCTOSITEJIBHO (OPMYJIHMPOBAaThH U

aKTyaJlU3UpOBaTh npobemy,
paccMarpuBaTth €€ BCECTOPOHHE;
- yCTaHABJINBATh CYIIECTBEHHBIH

NPU3HAK WIK OCHOBAHUS JUIS CPABHEHUS,
KIaccu(puKaIuu 1 0000ICHIS;

- ONpenensTbh ILeId JESITEIbHOCTH,
3a/1aBaTb IapaMeTpbl U KPUTEPUU HX
JIOCTUKEHMUS,
- BBUBJIATH  3aKOHOMEPHOCTH U
[IPOTUBOPEYUSI B  PACCMATPUBAEMBIX
SIBIICHUSIX;

- BHOCUTH KOPPECKTHUBLI B ACATCIHbHOCTD,
OLCHUBATL COOTBETCTBUC pPC3YJILTATOB
OeJjaM, OLICHMBATb PUCKU HOCJ'IGJICTBI/II\/‘I
JACATCIBbHOCTH,

- pa3BUBATb KPCATUBHOC MBIIJICHUE TIPU
PCHICHUH KU3HECHHBIX npo6neM

0) 0a3oBbIe HCCJIEI0OBATEILCKHE
JIEUCTBHS:
- BJIAaACTh HaBbIKAMHA y‘I€6HO -

HCCIIEIOBATEIbCKOH U IIPOEKTHOM
JACATCIBHOCTH, HAaBBIKaAMU pPa3pCIuCHUA

mpooeM;

- BBISIBIITH PUIHHHO-CJIC/ICTBCHHBIC
CBA3M W aKTYaIH3HPOBaTh  3ajady,
BBIIBUTATh THUIIOTE3y €€ PCIICHHS,
HaXOJTUTh apryMEHTHI TSt
JTIOKA3aTeNbCTBA CBOWMX YTBEPXKICHUIA,
3aJaBaTh MapaMeTpel W KPHUTEPUHU
peLieHus;

- aHaJM3MPOBATh MOJYYCHHBIE B XOIE
peuieHust 3a7a49u Pe3yJbTAThI,
KPUTHYECKH OLICHHBATh ux

- BIaJIETh CUCTEMOI XUMHUECKUX 3HAHUHN, KOTOpas
BKJTIOYAET: OCHOBOIIOJIATaoIINe MOHATUS
(XUMHUYECKUII ~ 3IeMEeHT, aToM, JJIEKTPOHHAs
obosouka aroma, s-, p-, -37IeKTpOHHBIE OpOHUTATH
4TOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTB,
JNIEKTPOOTPHULATENLHOCTh, CTEHNEHb OKUCIIEHHUS,
XUMHYECKas CBsA3b, MONb, MOJIpHas Macca,
MOJISIPHBIN o0beMm, YIAE€pOIHBII CKeJIeT,
(GyHKIMOHANBHAsT TpyIa, pagukal, H30Mepus,
H30MEpBI, TOMOJIOTHYECKHH  psA, TOMOJIOTH,
YIIEBOAOPOABI, KHUCIOPOJI- U a30TCOAEpIKallne
COCOANHCHNA, 6I/IOJ'IOFI/I‘-I€CKI/I AKTHUBHBIC BCIICCTBA
(yrieBonsl, XUpbl, OeJKH), MOHOMEp, IOJHUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCJMHEHUS, KpHUCTAJUIMYecKas pelleTKa, THIIBI
XUMUYECKHUX peaxiuii (okuCIHUTENBHO-
BOCCTAHOBUTEINIbHBIE, JK30-H 3HIOTEPMHUUYECKUE,
peaky HOHHOTO 0OMEHa), pacTBOP, IEKTPOIIHUTHI,
HEDJIEKTPOIIUTSI, JNEKTPOIUTUIECKAs
JUccolManusl,  OKUCIUTENb,  BOCCTAHOBUTEID,
CKOPOCTb XMMHYECKOH pPEaKklUd, XUMHUYECKOE
paBHOBECHE), TEOPHMH M  3aKOHBI  (Teopus
XUMHUYECKOTO CTPOCHUA OPraHNMYCCKUX BCIICCTB
AM. DbytnepoBa, Teopus 3IEKTPOIUTHIECKOI
Juccouuanuu, —nepuoauuveckuit  3akon  JI.W.
MeHnpaeneeBa, 3aKOH  COXpPaHEHHS  Macchl),
3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK XHUMHUH,
(haxToIOrMYEeCKHe CBEACHHS O CBOICTBaxX, COCTaBe,
MOJNy4YeHHH W O€30MacHOM  HCHOJIB30BaHUHU
BaXHEHIINX HEOPraHMYECKUX M OPraHUYECKUX
BEIECTB B OBITY M INPAKTHYECKOH AEATENBHOCTH
4eJI0BEKa;

- YMETb BBISBIIAITH XapaKTEpHblE MPHU3HAKH U
B3aMMOCBA3b H3YYCHHBIX HOHHTHﬁ, PUMEHATH
COOTBETCTBYIOIIUE IOHATHUA npu OITMCaHH
CTpOCHUA n CBOICTB HEOPraHN4YCCKUX u
OpraHNM4YeCKUuX BEIIECTB M HUX npeBpameHnﬁ;
BBISBJISATh B3aMMOCBSI3b XHMHUUYECKHX 3HAHUU C
HNOHATUSIMM U TPEACTaBICHUSAMH  JPYrux
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- YMETb UCIONb30BaTh HAUMEHOBAHUS XUMHUECKUX

COeUHEHUI MEXAYHApOJHOTO cor3a
TEOPETUYECKOW W  NPUKIAAHOM  XUMUU U
TPUBHAIBHBIC HA3BaHUS BAXKHCHWIINX BEIIECTB
(aTHnNEH, aleTUIIEH, TJIMIIEPUH, dhenour,
dbopmManbaerun, yKCyCHas  KHCJIOTa, TJIHUIIHH,

yYrapHblid ra3, yrJIeKHCIBIA ra3, aMMHUakK, ramieHas
W3BECTh, HETAlleHas W3BECTh, NMUTHEBAs COda H
JIPYTUX), COCTABJIATH ()OPMYJIBI HEOPTAaHUICCKUX




JIOCTOBEPHOCTb, MPOTHO3UPOBATH
W3MEHEHUE B HOBBIX YCJIOBUSIX;

- yMeTb NEPEHOCUTh 3HAaHUA B
[O3HABATEIIbHYIO U MPAKTUYECKYIO
00/1aCcTH KU3HEIEATEILHOCTH;

- yMETb MHTETPUPOBaTb 3HAHUA U3
pa3HBIX IPEIMETHBIX 00JacTel;

- BBIIBUraTh HOBBIE WJEH, MpEIIarathb
OPUTMHAJIbHBIE TIOJIXO/IBI U PEILLICHHUS;

- CIIOCOOHOCTDH MX MCIOJIL30BAHUS B
M03HABaTEJILHON M COIIUAIbHOM
MPaKTHUKE

OpPraHUYECKUX BELIECTB, YPABHEHUS XUMHUECKUX
peakiuif, OOBSICHATH HMX CMBICT; IIOATBEPXKAATH
XapaKTepHbIE XHMHYECKHE CBOWCTBA BEIIECCTB
COOTBETCTBYIOIINMH SKCIEPIMEHTAMH H 3aITUCIMHU
YPaBHEHUM XMMHUECKHUX PEaKIIMIA;

- yMeThb  YCTaHaBIMBaThb  IPHUHAUIC)KHOCTH
W3y4YCHHBIX HEOPTraHWYEeCKUX W OPTaHHYECKHUX
BEIIECTB K OMNpEAETICHHBIM KjlaccaM U TIpyIIaM
COEIUHEHUH, XapaKTepu3oBaTb HUX COCTaB H
BaKHEHIIME  CBOMCTBA;  ONpENeNATh  BHJBI
XMMHUYECKHX CBA3ed  (KOBaJeHTHas, HOHHasd,
MeTajuIn4ecKas, BOJIOPOJIHA), TUIIBI
KPHUCTaJNTUYECKUX peleTox BEILIECTB;
KIacCH(UIMPOBATh XUMHIECKHE PEAKIIUH;

- chopMHpOBATh NPEACTABICHHUA: O XUMHUYECKOH
COCTaBIISIIOLLIEN  €CTECTBEHHOHAY4YHOH  KapTUHBI
MHpa, POJIN XUMHUH B TIO3HAHUH SIBICHUH MPUPOIHI,
B (OPMHUPOBAaHHM MBIIUIEHUS W  KYJIbTYPHI
JUYHOCTH, €€ (DYHKIMOHAIBHOM TIPaMOTHOCTH,
HEO0OXOAUMOH JUIsl pellIeHus] IPaKTHYECKUX 33134 U
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIGHUS K
CBOEMY 3/10pOBbIO U IIPHPOHOM cpefie;

- YMCTb MHOPOBOAUTH PACUYETHI IO XUMHUYCCKUM
dbopMynaM U YpaBHECHUSIM XHMHYCCKHX PEaKIUil ¢
HCTIONIb30BaHUEM ¢usmuecKux BEJINYNH,
XapaKTepU3YyIOLIUX BEHIECTBA C KOJIMIECTBEHHOMH
CTOPOHBI: Macchl, 00beMa (HOPMaJIbHBIE YCIIOBHSA)
ra3oB, KOJMYECTBA BEIICCTBA; HCIIOJIH30BAThH
CHCTEMHBIC XHMHUYCCKHE 3HAHHSA JUI TPUHITHSL
pELICHN B KOHKPETHBIX JKU3HEHHBIX CHUTYalusX,
CBA3AaHHBIX C BEHICCTBAMU U UX IIPUMCHCHUEM

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE
CpeICTBa IIONCKA,
aHau3a u
HHTEpIpeTann
nHpOPMALINHT ’
nHGOPMALMOHHBIE
TEXHOJIOTUH JJIS
BBITIOJTHEHUS 33,14
po¢eCCHOHATBHOM
JeSITebHOCTU

B  o6nactu
MO3HAHUS:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO pa3BuUTHsA HayKHU 51
OOIIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO
Ha JINAJIOre KYJIbTYp, CIIOCOOCTBYIOLIETO

HOCHHOCTH Hay4YHOI'O

OCO3HAHHIO CBOETO MecTa B
MOJMKYJIbTYPHOM MUPE;
- COBEpUICGHCTBOBAHWE S3BIKOBOH W

YUTATEIbCKOW KyJIbTYpHl KaK CpPEACTBA
B3aUMOJICHICTBHA MEXIy JIOABMHU U
MO3HAHUS MHDA;

- OCO3HAaHHME I1IEHHOCTU  Hay4HOU
JACATCIBbHOCTH, TOTOBHOCTH
OCYILIECTBIISITh MIPOEKTHYIO "
HCCIIE0BATENIbCKYIO EeITEeILHOCTD

WHJIMBHYaJIbHO U B TPYIIIE;
OBiajieHne yHUBEPCAIBHBIMU yYEOHBIMA
MO3HABATEJILHBIMH JICHCTBUSIMU:

B) pabota c uHopMaIUen:

- BIAaJeTh  HaBBIKAMHM  MOJYYCHHMS
nHGOpMalMK W3 HWCTOYHHMKOB pa3HbBIX
THUIIOB, CAMOCTOSITETIBHO OCYIIECTBIIATH

MOWCK, aHaJINW3, CHCTEeMAaTHU3ali0 |
MHTEPIIPETAIHIO uHopmanmn
Pa3IUYHBIX BUJIOB u thopm
IIpeCTaBICHMS,;

- co3JaBaThb TEKCTbl B Pa3jIMUYHBIX
dbopMaTax ¢ y4eToM  Ha3HAYCHUS

uHpopManMK W LENEBOW ayAuTOpuH,

- YMeTh IJIAaHUPOBATh U BBHIMOJIHATH XMUMHYECKUN
IKCIIEPUMEHT (npeBpateHus OpraHUYeCKUX
BEIUIECTB MPU HArpeBaHWU, TOJy4YeHHUE JTUJICHA U
M3Y4YE€HHE €TO CBOWCTB, KAUECTBEHHBIE PEAKIMU Ha
aJbpAETUABI, Kpaxmall, VKCYCHYIO  KHCIOTY;
JleHaTypanusi OeJIKOB TpW HarpeBaHWUU, IBETHHIC
peakuu OCNKOB; MPOBOJUTH PEaKIMH HOHHOTO
oOMeHa, OIpeneNsATh CpeAy BOTHBEIX PacTBOPOB,
KadeCTBEHHBIC PEaKINH Ha Cynbdar-, KapOOHAT- U
XJIIOpUA-aHUOHBI, Ha KATHOH aMMOHUS; peIlaTh
JKCIIEpUMEHTAJIbHbIE 3a/1a4 10 TeMaM "MeTtasbl"
n "Hemeramns") B COOTBETCTBHM C TpaBHJIAMH
TEXHUKH O€30MacHOCTH TpH  OOpalieHuH ¢
BeIleCTBAaMH W J1abopaTOpHBEIM 000pyIOBaHUEM;
MIPEICTaBIIATh pe3ynbTaThI XAMHYECKOTO
JKCIIepUMEeHTa B (QopMe 3amucu  ypaBHEHHM
COOTBETCTBYIOIIMX PEaKIHii U (HOpMyIUpOBaTh
BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

- yMETh aHAITM3UPOBATH XUMHYECKYIO
HHPOPMALHIO, MOJYYaeMy0 u3 Pa3HBIX
HCTOYHHUKOB (CPEICTB MaCCOBO HH(POPMAIIHH, CETh
UnTtepHer u npyrue);

- BJAJCTh OCHOBHBIMH METOAAMH HAyJHOTO
IIO3HAHUA BEHIECTB U XHMHYCCKHX SIBJICHUM
(mabmoaeHue, H3MepeHue, JKCIIEPUMEHT,
MOJIETUPOBaHUE);

- yYMETb TPOBOJHUTH PAacCUeThl IO XHMUYECKHM
dbopMynaM U ypaBHEHHSIM XUMHUIECKUX PEaKIHi ¢
HCTIONIb30BaHUEM ¢usmuecKux BEJINYNH,
XapaKTepU3yOIUX BELIECTBA C KOJUUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIE YCIIOBHS)




BBIOMpas ONTUMAJIEHYIO
MPECTABICHUS U BU3YyalU3aluHy;
- OLICHUBATh JOCTOBEPHOCTS,
JETUTUMHOCTb nHpOopManny, ee
COOTBETCTBHE TIPABOBBIM M MOpPAIBHO-
3THYECKUM HOpPMaM;

opmy

- HCTIONIB30BaTh CpeacTBa
MH(OPMALMOHHBIX u
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHH B

peuieHun KOIrHUTHBHBIX,
KOMMYHUKATHUBHBIX U OPraHU3allMOHHBIX

3a1a4 ¢ coONMIoJeHHueM TpeOoBaHUM
9PrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHEHEI, pecypcocOepexeHus,

IPABOBBIX M OTHYECKUX HOPM, HOPM
MHPOPMAIMOHHON 6E€30MTaCHOCTH;

- BJIJICTh HAaBBIKAMH PACIIO3HABAHUS U
3aIIUTHl HHPOPMALHH,
WHPOPMAIMOHHON 6€30acHOCTH
JIMYHOCTH;

ra3os, KOJIMYCCTBA  BCUICCTBA, HCIIOJIb30BAaTh
CUCTCMHBIC XUMHWYECCKUC 3HAHUA I TPUHATHA
peH.IeHI/Iﬁ B KOHKPETHBIX XU3HCHHBIX CHUTYyaIlUAX,
CBA3AaHHBIX C BEIIECTBAMHU 1 UX IIPUMEHECHUEM

- TOTOBHOCTb K  CaMOPa3BUTHUIO,
CaMOCTOSITENIbHOCTH U
CaMOOIIPENIENEHUIO;

-OBJIaJICHUE HaBbIKaMU yuebHo-
UCCIICIOBATE/IbCKOM,  NPOEKTHOH U
COLIMANIBHON JEATENBHOCTH;

OBnagenue YHHUBEPCAIbHBIMH

KOMMYHHUKATHBHBIMA JCHCTBUSMH:
0) coBMecTHas OeITEIIbHOCTD:

- MOHUMATD u HCTOJB30BaTh | - YMETh IUIAHUPOBATh M BBITIONHATH XMUMHUYECKHU

MPEUMYIIEeCTBA KOMaHTHOM U | DKCIIEPHIMEHT (mpeBparnieHus OpTaHUYECKHUX

HHZ[HBHI[yaHBHOﬁ pa6OTI)I; BCIIICCTB HpI/I HaFPEBaHI/II/I, nonyquI/Ie OTUJICHA U

- HpI/IHI/IMaTI) ueim COBMeCTHOﬁ I/I?;y‘IeHI/Ie €ro CBOﬁCTB, KAQ4YC€CTBCHHBIC peaKHI/II/I Ha

JACATCIBbHOCTH, OpFaHI/I3OBLIBaTL nu aJIbACTHUJIbI, KanMaﬂ, yKCyCHyIO KI/ICJ'IOTy;

KOOPAMHUPOBAaTh  JEHCTBUS MO  ee | ACHaTypauus OelKOB IpH HArpeBaHWH, IIBETHHIC
OK 04. DphexripHo uosmmefmo: COCTaBJIATh IUIAaH | pPeakiMi OEJKOB; MPOBOAUTH PEAKIUH HOHHOIO
B3aMMOEHCTBOBATS H ACHCTBHUIL, PACTIPENIENATE POTIH C yHETOM oOMeHa, ompeAensTh Cpely BOJIHBIX PAcTBOPOB,
paboTaTh B MHEHUI Y4aCTHHUKOB 00CyX/1aTh | Ka4eCTBCHHBIC pEaKIUH Ha cynbdaT-, KapOoHAT- U
COILICKTHEE 1 pe3yIbTaThl COBMECTHOH paboTHI, XJIOpUA-aHUOHBI, Ha KaTHOH aMMOHI/I"S[; pe].Han:
KOMAIE - KOOPAMHUPOBATH U BEITIONHATE PaboTy BKC"HepI/IMGHTaJ'ILHLIC 3aJ1a4M 10 TeMaM "MeTautbl

B YCJIOBUSX PEANBHOTO, BUPTYANbHOTO U | M "Hemeramwiel") B COOTBETCTBUU C IPaBHUIAMHU

KOMOWHHPOBAHHOTO B3aUMOICHCTBHS; TEXHUKA O€30MacHOCTH TpH OOpameHHH ¢

- OCYIIECTBIIATE MO3UTHBHOE | BELIECTBAMU W Ja0OPAaTOPHBIM O00OPYHIOBaHUEM;

CTpaTeFI/I'-IeCKOC IIOBCACHUEC B pasnnqmﬂx Hpel]CTaBJ’IS{TB pe3ym,TaTH XUMHUYECCKOT O

CUTyallusAX, NPOSBIATH TBOPYECTBO W | IKCIIEPHMEHTa B (opMe 3alUCH ypaBHEHHH

BOOOpakeHue, OBITh NHUIIMATHBHBIM COOTBETCTBYIOIINX pEaKkuuii u (GOopMyIHpOBaTh

OBJ'IaIIeHI/Ie yHI/IBepCEU'lBHBIMI/I BBIBOJIbI HA OCHOBC 3TUX peByHLTaTOB

perJ’[HTHBHLIMI/I HeﬁCTBI/IHMI/IZ

I') IPUHATHE ceOs U IPYTHX JIOACH:

- NPUHUMATh MOTHBBEI H apryMEHTHI

JPYTUX JIFOJICH MIPU aHAJIH3€ PE3YIbTaTOB

JIEATEIIBHOCTH;

- IpU3HABaTh CBOE MIPABO U MPABO APYTUX

JIIOJICH Ha OINOKH;

- pa3BUBaTh CIIOCOOHOCTH MIOHMMATH MUP

C TIO3UIIMH JPYTOTO YeJIOBEKa;
OK 07. B ob6nactyi sx0m0THYECKOTO - chopMupoBaTh MPEACTABICHHUA: O XUMHUYECKOU
CopneicTBOBaThH BOCIIUTAHUSA: COCTaBISIIOIIEH €CTECTBEHHOHAYYHOW  KapTHUHBI
COXpaHCHHIO - c(hOpMHPOBAHHOCTh JKOJOTHYECKOH | MUpa, POJIM XHMHUH B TIO3HAHUU SBICHUH TIPUPO/IBI,
OKpYIXKalomIeH cpebl, | KyIbTYpHI, TIOHUMAaHWe BIUSHUS | B (OPMUPOBAHWH  MBIIUIEHUS W KYJIBTYpPhI
pecypcocOepexeHHIo, | COUATLHO-DKOHOMHUYECKHX TIPOIECCOB | JUYHOCTH, €€ (YHKIIMOHAIBHOH TPaMOTHOCTH,

NPUMCHSATHL 3HAHUS 00

Ha COCTOSIHUC HpHpOﬂHOﬁ )48 COHHaHLHOﬁ

H€O6X0ﬂHMOﬁ JJIs1 pCIICHUA NPAKTUYCCKUX 3a4a4 1




N3MEHEHHH KJIuMara,
TIPUHIAIIBI
OepeKITHBOTO
IIPOU3BO/ICTBA,

3¢ PeKTHBHO
JEeUCTBOBATh B
Yype3BbIYATHBIX
CUTYyaLUsIX

cpenpl, OCO3HaHME r7100aJIbHOTO
XapakxTepa 3KOJIOTHIECKUX IPodIeM;

- TIJAaHHPOBaHHE W  OCYLIECTBICHUE
JIEUCTBUI B OKpYXalollel cpene Ha
OCHOBE 3HAHMS LEJeH yCTONYMBOIO
pa3sBUTHS 4EJI0OBEYECTBA;

AKTHBHOE HETIpUSTHE JeNCTBUI,
MPUHOCAIINX BPeJ OKpYKarolie cpene;
- yMEHUe MIPOTHO3HPOBATH
HeOIaronpusTHoIe 9KOJIOTUYECKUE
MOCJIEACTBUSA IpeIIPUHIMAEMBbIX
JIEHCTBUY, NIPENOTBPAILATh UX;

- pacIIUpEeHHE OIbITa JESTEeNbHOCTU
SKOJIOTUYECKOM HAIPaBIEHHOCTH;

- OBJIA/ICHNE HAaBBIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHON U
COLIMAJIBHON JEATENbHOCTH;

9KOJIOTUYECKH OOOCHOBAHHOTO  OTHOIICHHUSI K
CBOEMY 3/I0POBBIO H TIPHUPOIHOM Cpejie;
- yMeThb COONIOaTh MpPaBUiIa IKOJOTUUECKH

1esIeco00pa3HoOro MOBENEHHUSI B OBITY U TPYIOBOH
JEATEIIPHOCTH B ILENAX COXPAaHEHUS CBOETO
3I0pOBbS M OKpY)KalOLIEH MPUPOAHON Cpensl;
YUUTBIBATh ONACHOCTH BO3MACHCTBUS HAa JKHUBBIC
OpPraHM3Mbl ONpENEJICHHBIX BEIIECTB, HNOHHMAs
CMBICII  TTOKa3aTelsi MpeJesIbHOW  JOIMyCTUMOM
KOHLICHTPAIHH

IIK 1.1. TIpoBepsTh
TEXHUYECKOE
COCTOSIHUE 1
paboTOCIIOCOOHOCTh
000pyOBaHUS JIsI
JOOBIYH
YTJIEBOJIOPOTHOTO
CBIPbS

- OTpe/ieNeHHs] KOHIICHTPAIH Ia30B
B BO31yxe paboucii 30HbI Ha
00BeKTax JOOBIYU YTIIEBOJOPOIHOTO
CBIPBS C IPUMEHEHNEM TTEPEHOCHBIX
1 CTallMOHAPHBIX U3MEPUTCIIbHBIX
npudOpOB;

-OIIPEIETSTh KOHIIEHTPAIIUH Ta30B B
BO3/yXxe paboueii 30HBI Ha 00BEKTax
JOOBIYH YTIIEBOJOPOAHOTO CBHIPHS C
IMPUMCHCHUCM IIEPEHOCHBIX U
CTaI[IOHAPHBIX U3MEPHTEIBHBIX
puOOpOB;

COIOCTABIATH (PAKTUIECKOE
COCTOSIHUE BO3JIyILITHOW CPEIIBI C
HPE/IeNIEHO JIOITYCTHMBIMH
KOHUEHTPALUSIMHU BELIECTB,
HPE/IEBHO JIOITYCTHMBIMH
B3PBIBOOIIACHBIMH KOHIICHTPAIIUSIMH
(manee - I1J]IBK) BemiecTs;

Hedts, ee xummuueckuii cocTas.

(U3UKO-XUMHUUECKHUE CBOICTBa
YIJIEBOJOPOTHOTO  CBIPBS,  XHUMHYECKHX
peareHToB, TOpPSAOK W  TpaBWiIa  HX
YTWIM3aLUU;  -METOAbl  WHTCHCU(HUKAIUU

JOOBIYH YTIICBOAOPOIHOTO CHIPHS;
KoMmrmoHeHThl He()TH, BIHUSIOIINE HA TPOIIECcC
HePTe00bIYH




2 CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJBLHOM JUCHUTLIAHBI

2.1. Tpya10eMKOCTb OCBOEHHS TUCUHUILIUHBI

Bup y4eOHoii padoThI

O0beM B yacax, Bcero

1 cemectp BCEI'O, B T.4.: 42
OcCHOBHOe co/lep:KaHue, B T.4.: 40
Jlexyuu 18
Ilpaxmuueckue 3ansmust 12
Jlabopamopuvie 3anamus HET
Koncynomayuu 2
IIpogeccuonanbHO OpHEeHTHPOBAHHOE CO/IePKaHNE, B T.4.: 8
Jlexyuu HET
IIpaxmuueckue 3anamus 8
Jlabopamopuvie 3ansamus HET
NuauBuayaabHblii NIPOEKT (da/Hem)1 HET
IIpome:xyToyHast arrecTanus (Apyras popmMa KOHTPOJIs) 2
2 cemectp BCETO, B T.u.: 44
OcHoBHOE coaep;kaHue, B T.4.: 38
Jlekyuu 22
Ilpaxmuueckue 3ansamust 36
Jlabopamopnuie 3ansamus HET
Kouncynomayuu HET
IIpo¢eccnonaIbLHO OPHEHTUPOBAHHOE COAEPKAHUE, B T.4.: 4
Jlexyuu HET
IIpaxmuueckue 3anamus 4
Jlabopamopnule 3ansamus HET
NuanBuayajibHbIi POEKT (Oa/Hem) HET
IMpome:xkyTouHasi arTecTanus (3K3aMeH) 6
BCEI'O no gucuumnjinze, B T.4.: 96
OcHOBHOE coepKaHMe, B T.U.: 88
Jlexyuu 40
IIpaxmuueckue 3anamus 48




Jlabopamopnuvie 3anamus HET
Koncynomayuu 2

IIpodeccnonabHO OPMEHTHPOBAHHOE COIeP:KAHUE, B T.4.: 12
Jlexyuu HET
Ilpakmuueckue 3anamus 12
Jlabopamopuvie 3anamus HET
IIpomekyTOUYHBIE ATTECTANMHU 8




2.2. TemaTuueckuii MaaH ¥ COJECPKaHUE AUCILIUTUIUHBI

HaumeHoBaHMe pa3iesoB u
TeM

Coaepsxanue y4eOHOro MaTepuaJa u popMbl OPraHu3aluM AeATEJLHOCTH 00yIAI0IHMXCS

Oo0nem
4acoB

DopmupyemMble
KOMMeEeTeHIH U

ceMecTp

BCEI'O

Paznen 1. Opranudeckasi XuMus

48

Tema 1.1
TeopeTnyeckne OCHOBbI
OpPraHu4ecKoil XMMUH

OcHOBHOe colep:kaHne Y4eOHOro MaTepuaJsia

HpCILMCT OpFaHHqGCKOﬁ XUMHHU: €€ BO3HUKHOBCHUC, PA3BUTUC U 3HAUCHUC B
IOJIy4EHHUHU HOBBIX BEILECTB U MaTepHuasoB. Teopus CTpOEHUS! OpraHMYECKUX COeAMHEHU
AM. bytnepoBa, ee OCHOBHbIE MOJIOKEHUA. CTpYKTypHblE (OPMYJIbI OpPraHUYECKHUX
BemiecTB. ['omonorus, nzomepusi. XuMU4yeckasl CBsi3b B OPraHHMUYECKUX COEIUHEHMSAX -
OIWHAPHBIC U KPATHBIC CBA3U. HpCILCTaBHeHI/Ie (6] KJIaCCI/I(l)I/IKaIII/II/I OpTraHU4Y€CKUX BCIICCTB.
HomMmeHnkinatypa opraHMuecKuX COeJMHEHUH (CucTeMaThyecKas) U TpUBUAJIbHbIE Ha3BaHUS
Ba)KHEHIITNX HpeI[CTaBI/ITeJIef/'I KJIaCCOB OPraHHUYCCKHUX BCHICCTB. 3KCHCpI/IMeHTaJII)HI)Ie
METOAbl M3Y4YEHHs BEIIeCTB M UX IPEBpAIlCHUIl: O3HAKOMJIEHHE C oOpa3uamu
OpraHMYECKUX BEIIECTB M MaTepuajllaMd Ha KX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIECTB, HAOJIOJEHHE U OINHCaHHE JEMOHCTPAIIMOHHBIX OIBITOB I10
IIPEBPAIEHUIO OPraHWYECKUX BELIECTB NpPU HAarpeBaHWM (IUIaBJIEHUE, OOYIJIMBaHUE U
TOpEHue).

B ToM uncie:

Jlexms Nel Teopus ctpoenus oprannueckux coenuHeHnii A.M. bytnepoBa, ee OCHOBHBIE
nosioxeHus. CTpykTypHbIe (HOpPMYITbl OPTaHMYECKUX BEMIECTB. [ OMOJIOTHSI, U30MEPHSL.

OK 01,
OK 02, OK 07

Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue

Ilpakmuueckoe 3anamue Nel Pewenue >KcnepumMeHmanvHvlx 3a0ay ¢ NO CEOUCMBAM
Op2aHUYECKUX 8ewecms U npespawjeHuli, Habaoenue U onucanue 0eMoHCMpPayUOHHbIX
onvimos

OK 01,
OK 02, OK 04,
OK 07,1IK 1.1

Tema 1.2.

YraeBoaopoasl

OcHOBHOE cofep:kaHne Y4eOHOro MaTepuaJsa

16

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psii. MeTaH M 3TaH - MpOCTEHIINe
MPEJICTABUTENN aJIKaHOB: (pU3MUECKHe U XUMUYECKUE CBOMCTBA (pEakiuu 3aMelIeHUs U
rOpeHusl), HaXOXKACHNUE B IPUPOJIE, NOJTYyUEHHE U TPUMEHEHHUE.

OK 01,
OK 02, OK 04,
OK 07




AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKHHM psAld. OTWIEH W MPONWIEH -
MpOCTEHIINe MPEeICTAaBUTENN ANKEHOB: (PU3MYECKHEe U XMMHUYECKHE CBOICTBa (peakiuu
TUAPUPOBAHUSA, TaJOrC€HUPOBAHMUS, THApATallud, OKHUCIEHUS M  IOJUMEPU3ALUH),
MOJIy4YeHUE U IPUMEHEHUE.

Ankaguensl: Oyraguen-1,3 u  merunOyraaueH-1,3:  crpoeHue, BaxHeHne
XMMHYECKHE CBOMCTBA (peakuus nonuMepusanun). [lonyuyeHre cMHTETUUECKOIO KaydyKa
U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTMUECKUU psiA. ALETUICH -
MIPOCTEHIINI TIPEJCTABUTEIh ATKUHOB: COCTAaB, CTPOCHHE, (U3MUYECKHUE U XUMHUUYCCKUE
CBOICTBa (peakiuy THAPUPOBAHUS, TAIOT€HUPOBAHUS, TUIPATALIUN, TOPEHUS ), TOTy4YEeHUE
U IpUMEHEHUE.

Apenbl. benson: coctas, cTpoeHue, GU3NYECKUE U XUMHUYECKHE CBOMCTBA (peakluu
raJloreHUPOBAHUSA U HUTPOBAHMS), TMOJyYEHHUE W TMPUMEHEHHE. TOKCUYHOCTH apeHOB.
['eneTndeckast CBA3b MEXKIY YIJIEBOJOPOAAMH, MPUHAJICKAIIUMH K PA3IMYHBIM KJIACCAM.

[IpupoHbIe UCTOYHUKH YTI€BOAOPOJOB. [Ipupo/HbIi ra3 u momyTHble HePTIHbIE
ra3el. HedTe u ee npoucxoxaenne. CrnocoOsl nepepabOTKu HEPTH: NMEPEeroHKa, KPeKUHT
(TepMuyeckuii, KataiuTuueckuit), mnuposns. IlpoaykTel nepepaboTku HepTH, UX
IPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yronb U NpPOAYKTHl €ro
nepepadoTKH.

SKCHCpI/IMeHTaJ'II)HBIG METOAbI I/ISy‘-ICHI/ISI BCIICCTB nu nux HpCBpaHICHHfII
O3HAKOMJICHHE C oOpa3lamMu IJacTMacc, KaydyykoB W pe3uHbl, kKoywekuuu "Hedts" u
"Vrons", MOIETUpPOBAHME MOJIEKYJ YIJIEBOAOPOAOB M  TaJIOT€HONPOU3BOIHBIX,
MPOBEJICHUE MPAKTUYECKOM PabOThI: MONyUYEeHUE ITUIIEHA U U3YYECHHE €r0 CBOMCTB.

PacueTHbIe 3a1a4n.

Brruucnenuss mo ypaBHEHMIO XMMHYECKOW peakiuu (Macchl, 00beMa, KOJWYECTBa
MCXOJIHOTO BEIECTBA WJIH MPOJIYKTa PEaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOTHUECTBY
OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOTYKTOB PEAKIINN).




B ToM uncie:

Jlexuus Ne2 ANIKaHBI 2 OK 01,

OK 02, OK 07
Jlexuus Ne3 AJNKEHBI 2 OK 01,

OK 02, OK 04,

OK 07
Jlexuus Nod AJIKaJueHBI. 2 OK 01,

OK 02, OK 04,

OK 07
Jlexmust Ne5 ANKUHBL 2 OK 01,

OK 02, OK 04,

OK 07
Jlextust Ne6  ApeHbl 2 OK 01,

OK 02, OK 04,

OK 07
Jlexuust Ne7 [IpupoaHbIE HCTOYHUKH YIIIEBOIOPOIOB 2 OK 01,

OK 02, , OK 07
Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue 2
Ipaxmuuecxoe 3ansmue Ne2 Cnocobwl nepepabomxu neghpmu 2 OK 01,

OK 02, OK 04,

OK 07, TIK 1.1
I[MpakTdeckoe 3anstre Ne3 [lonydeHne 3TUIEHA U U3yYEHHE €r0 CBOMCTB 2 OK 01,

OK 02, OK 04,

OK 07,TIK 1.1
IMpaktuueckoe 3amsTrie No4 PacueTHble 3agauun 2 OK 01,

OK 02, OK 04,

OK 07,TIK 1.1
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OcHOBHOE cofiep:KaHne Y4eOHOr0 MaTepuaJja




Tema 1.3.

Kucnoponcoaepxaiue
OpraHUYECKUE
COETUHEHUSI.

[IpenenbHble OHOATOMHBIE CIUPTHI. METaHOI U 3TAHON: CTPOEHUE, PU3NUECKHUE U
XUMHYECKHE CBOWCTBAa (peakiuu C aKTHUBHBIMU MeTa/llaMHU, TaJlor€HOBOJIOPOAAMH,
ropeHue), npuMeHeHue. BomopoiHbie CBs3M MEXIy MOJIEKyJaMHu CrnupToB. JlelicTBue
METaHOJIa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOr0oaTOMHBIE CIUPTHL. JTUJICHIIINKONIb W TIMIEPHH: CTPOCHHE, (hU3HUECKUE U
XUMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU MeETallllaMH, KaueCTBEHHas
peakius Ha MHOTOaTOMHbIE cnupThl). JleiicTBue Ha opranu3Mm yenoBeka. [Ipumenenue
[VIMLEPUHA U STUIEHTIIUKOJIS.

DeHOI: CTPOCHUE MOJICKYJbI, (PH3NIECKHE M XUMUICCKUE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

B ToMm uncie:

Jlexuust Ne8 IIpenenbHbIe OAHOATOMHBIE CITUPTHI SE g;: OK 04,
OK 07
OK 01,
Jlexust Ne9 MHOroaToOMHBIE CTUPTHI. DEHOIBI. OK 02, OK 04,
OK 07
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue
Ilpaxmuueckoe sansmue Ne 5 DKcnepumeHmanvHvle Memoobl U3VYeHUs Gewecms U Ux SE g;: OK 04,
npespaujeHuti OK 07,TIK 1.1
OK 01,
IIpaxmuueckoe sansmue Ne 6 DKcnepumeHmManivbHble Memoobl U3YYeHUs Gewecms U ux OK 02, OK 04,
npespaujeHuti OK 07,1IIK 1.1

IIpome:xxyTouHasi aTTecTanus B (popMe TeCTHPOBaAHNS
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1 cemecTp BCEI'O
2 cemecTp
6
Tema 1.3. OcHoBHOe coiep:kaHie Y4eOHOr0 MaTepHaia
Kucnoponconepxamme Anpneruapl. @opManbaeTua, aneTalblerHI: CTpoeHHe, (U3NUECKHE W XUMHUYECKHE CBOWMCTBA

OPraHu4€CKUC COCTUHCHU .

(peaKLII/II/I OKHCJICHHUA U BOCCTAaHOBJICHHUA, KAUCCTBCHHBIC peaKI_II/II/I), IMOJIYY€HHUE U ITPUMCHEHUE.

OnHOOCHOBHBIE ITpeieNbHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAS M YKCYCHAs! KUCTIOTBI: CTPOCHHE,
¢u3nyecKkue W XWMHUYECKHe CBOHCTBAa (CBOiicTBa, oOmMe s Kjacca KHCJIOT, pPeaKIus
srepuduKanum), MoiydyeHHne H npuMeHeHue. CTeapuHOBass W OJIEMHOBAs KHUCIOTHI Kak
MMpEACTAaBUTCIIN BBICIIUX Kap6OHOBI>IX KHUCJIOT. MBIJIa KaK COJIM BBICIINX Kap6OHOBI)IX KHUCJIOT, UX
MOIOIIIEE NEHCTBHE.

Crnoxable 3(Upbl KaK MTPOU3BOAHbIE KApOOHOBBIX KUCIOT. 'maponu3 cnoxHbIX 3¢upoB. Kupsl.
I'mnposns xupos. IIpuMeHeHne xupoB. bruonorudeckas posib )KUPOB.

YrieBoapl: cocTaB, KiIacCH(pUKAIUS YIIIeBOAOB (MOHO-, AM- W ToOjucaxapuisl). [moxosa -
NPOCTEHIINI MOHOCaXapHJ: OCOOCHHOCTH CTPOCHUSI MOJEKYJbl, (U3NYECKHE W XUMHUYECCKHE
cBoiicTBa (B3anmozaeiicTBue ¢ ruapokcuaoM Meau(ll), okucnenne aMMuadHBIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBNIEHHE, OpOKEHHME TIIJIOKO3bI), HAaXOXKICHHWE B NPUPOJAE, NPHUMEHEHHE,
ouonornueckas poib. Potocunre3. PpyKTo3a KaKk H30MEP TITFOKO3bI.

Kpaxman u wnemnronosa Kak NpUpojHble moiauMepbl. CTpoeHHE Kpaxmajga U LEJUIIOIO03bL.
dusnyueckre 1 XUMHYECKHE CBOMCTBA Kpaxmaia (TUAPOIN3, KAUeCTBEHHAS PEaKHs C HOIOM).

DKCIEPUMEHTAIbHBIE METO/IbI M3YUCHHS BEIIECTB U MX MPEBPAIICHHIA: MPOBEICHUE, HAOIIOICHNE
W OINMCaHWe JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIC pPEaAKITUH
OJIHOATOMHBIX CIMUPTOB (OKHCIeHWe dTaHona okcuaoM wmenu(ll)), MHOroaTOMHBIX CHUPTOB
(B3ammopeiicteue riaurepuna ¢ ruapokcuaom menu(ll)), anpaerunoB (OKUCICHHE aMMHAYHBIM
pactBopoM okcuaa cepebpa(l) m rugpokcumom menu(ll), B3anMozeiicTBHE KpaxMaiaa ¢ HOJOM),
MPOBEJICHHUE MPAKTHUYECKON pabOThI: CBOWCTBA PaCTBOPA YKCYCHON KUCIIOTHI.

PacueTtHbie cBOMCTBA pacTBOpa YKCYCHOfI KHCJIOThI 3aJa4u.

Breruncnenns 1mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00beMa, KOJIWYECTBA HCXOJHOTO
BEIIIECTBA MJIM IPOAYKTA PEaKLMH 10 M3BECTHBIM Macce, 00beMy, KOJTMYECTBY OJJHOTO U3 UCXOTHBIX




BEIIECTB WM MPOLYKTOB PEAKIIHHN).

OK 01,
Jlexuus Ne 10 Anpaerupl OK 02, OK 04,
OK 07
OK 01,
. Jlektust Ne 11 OmHOOCHOBHBIE TIpeIeIbHBIE KAPOOHOBBIE KUCIOTHI OK 02, OK 04,
OK 07
OK 01,
Jlexuust Ne 12 Crioxxubie 3¢upsr. Kupsl OK 02, OK 04,
OK 07
OK 01,
Jlexuust Ne 13 YrneBoasl. Kpaxman u nemntonosa OK 02, OK 04,
OK 07
OK 01,
I[Tpaktuueckoe 3anstie Ne 7 CBOWCTBa pacTBOpa YKCYCHOM KHMCIIOTHI. OK 02, OK 04,
OK 07,IIK 1.1
Tema 1.4. OcHoBHOE cogepkaHHe Y4eOHOr0o MaTepuaa
AMUHOKHCIIOTBI Kak aM(OTepHBIE OpraHuveckue coenuHeHus. Du3mdeckne u
AsoTcozepaiarue XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpumMepe riuiuHa). buonorudeckoe 3HaueHue
OpraHN4eCKHC aMHUHOKHCIIOT. [lenTuapl.
COCIMHECHUS. benku kak mpupoIHbIE BHICOKOMOJIEKYISIpHbIE coequHeHus. [lepBuyHas, BTopruHas
U TPETUYHAS CTPYKTYpa OCIIKOB. XUMUYIECKUE CBOWCTBA OCITKOB: THAPOIIN3, ACHATYPAIIUS,
KaueCTBEHHBIE PEaKIIMH Ha OCNKH.
DKCIepUMEHTATBHBIC METOBl U3YYCHHS BEIISCTB U UX MPEBPAICHUI: HAOII0ICHUE
¥ OTIMICAHKE IEMOHCTPAIIMOHHBIX OMBITOB: IEHATYpalust OETKOB MPH HArPEBaHUH, [IBETHHIE
peakiuu OeIKOB.
B ToMm uncie:
Jexmus Ne 14 AMUHOKHCIIOTEL. benku. OK 01,
OK 02, OK 04,
OK 07
IpakTuueckoe 3ausaTHe No 8 DKCIIEpMMEHTAILHEIE METOILI U3YUYEHHS BELIECTB OK 01,




OK 02, OK 04,

OK 07,IIK 1.1
OcHoBHoOe cofep:kaHne y4eOHOr0 MaTepHaia 6
OCHOBHBIE MOHATHSI XUMHH BEICOKOMOJIEKYJIAPHBIX COEIMHEHUI: MOHOMED, ITOJTUMED,
CTPYKTYPHOE 3B€HO, CTEIIEHb IOJIMMEPU3ALIH, CPEIHSS MOJIeKy IsipHast Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH - OJMMEpPU3alius 1 MOJIUKOHACHC AL,
OKCcIIepUMEHTAIbHBIE METObI H3yUCHNUS BEIIECTB U UX IIPEBPALLICHUN: 03HAKOMJIICHUE C
o0pa3uamu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, KAy4yKOB.
Tena L. B Ttom umncie: _
Jlextust Ne 15 OcHOBHBIE TTOHATHS XUMHHW BBICOKOMOJIEKYJIISIPHBIX COSTUHEHNN. 2 OK 01,
BricokomouiekyisipHbIe
OK 02, OK 04,
COCAMHEHHUSL. OK 07
[IpaxTrueckoe 3arstre No 9 DxcniepuMeHTaTbHBIE METOABI H3yUSHHsSI BEMIECTB U UX 2 OK 01,
[IpEBPAILCHU. OK 02, OK 04,
OK 07,1IK 1.1
[Ipaktuueckoe 3anarue Ne 10 DkcrniepuMeHTanbHbIE METOIBI U3YUYEHHUS BEILIECTB U UX 2 OK 01,
MpEBpAILICHUH. OK 02, OK 04,
OK 07,IIK 1.1
Pasnes 2 O0masi 1 Heopranmyeckass XUMHUs 38
Tema 2.1. OcHOBHOE coJiep:KaHNe Y4eOHOr0 MaTepuasia 18

TeOpeTI/I‘If}CKI/Ie OCHOBBI
XHUMHH.

Xumuaeckuii aneMenT. AToM. Spo aroma, H30TONBL. DIEKTPOHHAS 000JI09Ka. DHEPTreTUICCKUE
YPOBHH, TTOyPOBHH. ATOMHbIE OpOUTAIH, S-, P-, - 31eMeHThI. OCOOEHHOCTH pacIpeIe/ICHUS
3JICKTPOHOB 110 OPOUTAJISIM B ATOMAaX 3JICMEHTOB TIEPBBIX YEThIPEX MEPUOI0B. DIICKTPOHHAS
KOH(UTYpaIus aTOMOB.

[lepuonuueckuii 3axoH u [lepuoanueckas cucrema xumuieckux snemenTos .M. Menneneesa.
CBs13p IEpHOINYECKOr0 3aKoHa 1 [leproanyueckoil CHCTEMbI XUMUYECKHX 3eMenToB J[.1.
MeHpeneeBa ¢ COBpEMEHHOU T€OpUe CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX IJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX M CIIOKHBIX BEIIECTB 10 TPYIIIIaM U
nepuoiaM. 3HaUYCHUE MEPUOJUYECKOr0 3aKOHA B Pa3BUTHUU HAYKHU.

CrtpoeHue BemiecTBa. XUMUYECKast CBSI3b. BHUIIbI XUMUUECKOH CBS3M (KOBAJICHTHAS HETIOJIAPHAS
MOJIIPHAsl, MOHHAsS, MeTa/In4ecKast). MexaHu3Mbl 00pa30BaHUs KOBAJIGHTHOW XUMHUYECKOU CBS3U




(0OMeHHBIH 1 JOHOPHO-aKIEeNTOPHBIH). Bogopoanas cBa3b. BaneHTHOCTS.
OneKTpooTpHLaTeNbHOCTh. CTeneHb OKUCICHHS. FIOHbI: KATHOHBI U aHUOHBI.

BemecTBa MOJIEKYISIpPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH MTOCTOSTHCTBA COCTaBa
BEIIeCTBA. THIbI KPUCTAIUINIECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA
KPUCTAJNIMYECKOMN PEIIeTKH.

IlonsiTre o qucnepcHbIX cucTeMax. MICTHHHBIE U KOJUIOMIHBIE pacTBOpHI. MaccoBas 10t
BEILIECTBA B PACTBOPE.

Knaccudukanms Heoprannueckux coeanneHnidi. HomeHnkiatypa HeopraHM4ecKux BELIECTB.
I'enernueckast cBA3b HEOPraHUYECKUX BEUIECTB, MPUHAAIEKAIIUX K Pa3IMYHBIM KIaccaM.
Xumudeckas peakius. Kitaccubukaius XMMUIeCKHX peakliid B HEOPTaHMIECKOH U
OpraHMYeCcKOM XMMHHU. 3aKOH COXpAaHEHHs MacChl BEIIECTB, 3aKOH COXPaHEHUS U IpeBpalleHus
SHEPTUuy NPU XUMUYECKUX PEaKLUIX.

CKOpOCTb peakiiu, ¢ 3aBUCUMOCTb OT Pa3IMYHBIX PakTopoB. OOpaTuMble pEaKiHy.
Xumudeckoe paBHoBecue. PakTOphl, BIUAIONIME HA COCTOSTHIE XUMHYECKOTO PaBHOBECHSI.
[Ipunuun Jle llatenbe.

Onextponutudeckas qucconnanys. CUiibHbIE U cnadble A1eKTponnTsl. Cpena BOJHBIX pacTBOPOB
BEIIIECTB: KHCJasd, HeUTpanbHas, [ejao4Has. Peakiuy HOHHOTO oOMeHa.
OKHCINTETHFHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKcrepuMeHTaNbHBIE METO/IbI U3YUCHHUS BEIIECTB U UX MPEBPAICHHI: IEMOHCTpAIIXS Ta0JIUI]
"[lepnonnueckas cucrema xumuueckux 3nemeHToB [I.1. Menneneesa", usyuenue moaeneit
KPUCTAIUTMUYECKHUX PEIIETOK, HAOMOACHUE H OMTMCAHNE IEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX
OTIBITOB (Pa3JIoKEHNE MIEPOKCH/IAa BOJOPOAA B MPUCYTCTBUH KAaTAIN3aTOPa, ONpeaeSICHHE CPeIb
PacTBOPOB BEIIECTB ¢ IOMOLIbIO YHUBEPCAIBHOIO MHANKATOPA, PEaKM HOHHOTO 0OMeHa),
MpoBeIeHHe PaKTHUeCKON paboThl "BiusHue pa3nudHbiX (PaKTOPOB Ha CKOPOCTh XMMUYECKOH
peakun".

PacuetHsie 3anaun.

PacdeTsl o ypaBHEHHAM XMMUYECKUX PEAKIMHA, B TOM YHCIIE TEPMOXUMUYECKHE PACUETHI,
pacyeTsl ¢ UCIONIb30BaHNEM TTOHATHS "MaccoBas A0 BelecTna'.

B Tom uncie:

Jlextust Ne 16 CtpoeHue BeliecTBa. XUMHYECKas CBA3b.

OK 01,
OK 02, OK 04,
OK 07




Jlexrust Ne 17 TloHsATHE O TUCTIEPCHBIX CHCTEMAX. 2 OK 01,
OK 02, OK 04,
OK 07
Jlexmus Ne 18 Knaccudukanus HEOpraHU4eCKUX COSAMHCHUH. 2 OK 01,
OK 02, OK 04,
OK 07
[TpaxTrueckoe 3arstre No 11 Xumudeckuii a11eMeHT. DIIeKTPOHHAS KOH(PHUTYpaIHs aTOMOB. 2 OK 01,
OK 02, OK 04,
OK 07,TIK 1.1
IIpogheccuonanvno-opuenmuposannoe cooepiicanue 2
IIpaxkmuueckoe 3anamue Ne 12 Jxcnepumenmanbubie Memoobl U3yUeHUs Geujecmes U ux 2 OK 01,
npespaujerutl: demoncmpayus maoauy "llepuoduyeckas cucmema xumuieckux snemenmos . U. OK 02, OK 04,
Memnoeneesa”. OK 07, TIK 1.1
[IpakTrueckoe 3anstue Ne 13 I'eHeTndeckas CBsi3b HEOPraHUUECKUX BEIICCTB, IPHHAICHKAIIIAX 2 OK 01,
K pa3InIHBIM KJIACCaM. OK 02, OK 04,
OK 07,1IK 1.1
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 2
Ipaxmuueckoe 3ansimue No 14 Ckopocms peaxyuu, ee 3a8UCUMOCHb OM PA3TULHBIX (DAKIMOPOE. 2 OK 01,
OK 02, OK 04,
OK 07,TIK 1.1
[IpakTrueckoe 3anstue Ne 15 Peakunu nonHOTO 0OMeEHa. 2 OK 01,
OK 02, OK 04,
OK 07,TIK 1.1
[IpakTrueckoe 3anstue Ne 16 PacuerHbie 3aqaun. 2 OK 01,
OK 02, OK 04,
OK 07,TIK 1.1
Tema 2.2 OcHoBHOe cofepxanne y4eOHOr0o MaTepHasia 20

Heopranuueckas xumus.

Hemeramnel. [lonoxxenune nemeramioB B [lepuonuueckoil cucreme XuMudeckux 3neMeHToB .M.
MenneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB. PU3NYECKHE CBOMCTBA HEMETAIUIOB. AJIIOTPOIIHS
HEMETAIUIOB (Ha MpUMepe KUCIOpoia, cepsl, pochopa u yrieposa).




XUMHYECKHE CBOMCTBA BAXKHEUIITUX HEMETAIUIOB (TAIOT€HOB, CEphI, a30Ta, pocdopa, yriaepona u
KpEeMHHUS) U UX COSIMHEHNH (OKCHUIOB, KACIOPOACOAECPIKAITNX KHCIOT, BOJOPOTHBIX
COCTMHEHMUI).

[IpuMmeHeHre BaXKHEHIITUX HEMETAJIIIOB M UX COCTMHEHUI.

Meramnebl. [Tonoxenune MmetaioB B [lepuoanueckoit cucteMe XxuMuueckux anemeHTon J1.1.
MenneneeBa. OcCOOEHHOCTH CTPOSHUS SJICKTPOHHBIX 000JI0UEK aTOMOB MeTayioB. OO0IIHe
¢u3nyeckue cBoicTBa MeTaiuioB. CIIJIaBBI METAIIOB. DJIEKTPOXUMHUYECKHAN PSJT HAIPSHKSHUN
METaJlIOB.

XUMHYECKHE CBOMCTBA BAKHEHIINX METAJIJIOB (HATPUH, KaJIui, KaJIbI[Ui, MarHUN, aJTIOMUHUMH,
IIUHK, XPOM, JK€JI€30, MEJIb) M UX COeTUHEHU.

OO61mue crocoObl MoydeHUs MeTauioB. [IpuMeHeHre METaIOB B OBITY M TEXHUKE.
DKCIEPUMEHTAIBHBIE METObI U3YUEHUS BELIECTB U UX MPEBPALLCHUN: U3YUYECHUE KOJJIEKLINH
"MeTasuibl ¥ cIiaBbl”, 00pa3I[0B HEMETAIIIOB, PEIICHUE SKCIICPUMEHTAIBHBIX 33134,
HAOJIIOJICHUE U ONUCAHUE ICMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OIBITOB (B3aUMOICHCTBHE
TUAPOKCH]IA ATFIOMUHUS C PACTBOPaMU KUCJIOT U IIEJIOUEH, KAUECTBEHHBIE PEAKIINK Ha KATUOHBI
METaJlIOB).

PacuetHsbie 3aaun.

PacueTsr Macchl BemnecTBa wiv 00beMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WITH
00beMyY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIUHU BEIIECTB, PacUeThl MacChl (00beMa, KOJIHUYECTRBA
BEIIEeCTBA) MPOJAYKTOB PEAKIUH, ECITH OJTHO U3 BEI[ECTB UMEET IPUMECH.

Jlexus Ne 19 Hemeraiuisl.

OK 01,
OK 02, OK 04,
OK 07

JIextus Ne 20 Mertajuisl.

OK 01,
OK 02, OK 04,
OK 07

[IpaxTrueckoe 3arstre No 17 Xumudeckne CBOWCTBA ralOr€HOB.

OK 01,
OK 02, OK 04,
OK 07, TIK 1.1

[MpakTrueckoe 3anstre Ne 18 Xumuuecknue CBOWCTBA CePhl, KUCIOPOIA.

OK 01,
OK 02, OK 04,
OK 07, TIK 1.1




[Tpaktuueckoe 3ansTue Ne 19 Xumuyeckue cBoicTBa azora, hocdopa, yriepoaa U KpeMHHS.

OK 01,
OK 02, OK 04,
OK 07, TIK 1.1

HpaKTI/I‘IeCKOG sausaTre Ne 20 XumMuueckue CBOHWCTBA IICJIOYHBIX MCTAJIJIOB.

OK 01,
OK 02, OK 04,
OK 07, TIK 1.1

[IpaxTrueckoe 3aaaTue Ne 21 Pemenne SKkCiepUMEHTAIBHBIX 33/1a4 110 TEME METAJIIBI.

OK 01,
OK 02, OK 04,
OK 07,IIK 1.1

[Ipaktuueckoe 3anarue Ne 22 BzaumoaeicTBrE THAPOKCUIA ATTFOMUHMUS C PACTBOPAMH KUCIIOT U
LIEJI0YEH.

OK 01,
OK 02, OK 04,
OK 07,IIK 1.1

[Ipaktrnueckoe 3anarue Ne 23 KayecTBEHHbIE peaKLIMK HA KATHOHBI METAJIIOB.

OK 01,
OK 02, OK 04,
OK 07,IIK 1.1

[IpaxTrueckoe 3anstue Ne 24 PacderHble 3a1a4u.

OK 01,
OK 02, OK 04,
OK 07,1IK 1.1

Bcero
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3. YCJIOBUSI PEAJIM3AIIAN OBIIIEOBPA3OBATEJBHOM JJUCHUIIJINHBI
3.1. MaTepuajbHO-TEXHHYECKOE O0ecrieueHne

Jiis peanuzanuu 00pa3oBaTEIBHOTO Ipoliecca (Bcex BUIOB Y4eOHOU JeATeIhbHOCTH) 10
TUCIUIUIMHE HUCIOJIB3YIOTCA  CIEAYIOUIME CHelHalbHble I[OMENICHHS, OCHAIllEHHbIE B
cootBercTBUU ¢ [Ipunoxenunem 8 OII CIIO:

Kabunet(b1) 06weobpazosamenbHblix OUCYUNIUH

3.2. YyeOHo-MeToaH4YECKOE o0ecreuyeHme

3.2.1. OcHOBHBIE MEYATHbIE H/WJIH 3JeKTPOHHbIE N3 AHUN?

Jlyis peanmu3anuy mporpaMMbl OMOINOTEYHBIN (DOH]T UMEET MeYaTHBIC H/HITU 3JICKTPOHHBIC
y4eOHUKH M 00pa3oBaTeIbHBIC PECYPCHI, JOMYIIEHHBIC K HCIOJB30BAHUIO TPU Peallu3allun
oOpa3zoBatenbHbIX mporpammel CI1O Ha 6a3ze 0CHOBHOTO 00111eT0 00pa30BaHUS:

1. lab6puensu, O. C. Xumus: 10-i kmacc: 6a30Bbiid ypoBeHb : yueOnuk / O. C.
Ia6puensu, U. I'. Octpoymos, C. A. CnagkoB. — 6-¢ u3n., ctep. — MockBa :
[Ipocemenne, 2024. — 128 c. — ISBN 978-5-09-112176-6. // Jlamp :
3JIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/408671 — Pexum pgocTyma: il  aBTOPH3.
noJib30Baresei. — TEeKCT: AIeKTPOHHBIN

2. Iabpuensu, O. C. Xumus: 11-i kiacc: 6a30Bbiid ypoBeHb : yuebnuk / O. C.
I'abpuensn, U. I'. Octpoymos, C. A. CrnaakoB. — 6-e u3a., crep. — Mocksa :
IMpocsemenne, 2024. — 127 c¢. — ISBN 978-5-09-112177-3. // Jlawp :
AJIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/408668  — Pexum pgoctyma: Uis aBTOPH3.
oJIb30BaTeel. — TEeKCT: 2JIEKTPOHHBIMN.

3.2.2. JlonoJIHUTEIbHbI€ HCTOYHHKHU

1. Audpunorenona, . B. Xumus : ydeOHUK U IPAKTUKYM JJIs1
cpenHero npodeccuo- HanpHOTo oOpazoBanus / . B. Andunorenosa, A. B.
babkos, B. A. [TonkoB. — 2-¢ u3., ucnp. u jgon. — MockBsa : M31aTenscTBo
HOpaiiT, 2023. — 291 c. — (IIpodeccuonanpHoe oopazoBanue). — ISBN
978-5-534-11719-6. — Texcrt : anekrpoHHbIi // OOpa3oBaTenpHas
iatdopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/513807

2. Xumus © y9eOHUK JUTsl CpeiHero mpodeccHoHaIbHOro oopa3zoBanusi /
1O. A. JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. IllanoBan ; mox
obmieit pemrakmueit I'. H. ®daneeBa. — 2-e u3n., mepepad. u gorn. — MockBa
: U3natenbctBo FOpaiit, 2023. —
431 ¢. — (IIpoeccronanbroe oopazosanue). — ISBN 978-5-9916-7723-3. —
Texcr : anex- TpoHHbIH / OOpa3zoBarenbHas mwiargopma FOpaiit [cait]. —
URL.: https://urait.ru/bcode/513073

3. Tynukus, E. M. Xumus. B 2 4. Yacte 2. Opranndeckast XuMus :
y4eOHHK 11 cpefl- Hero npodeccuoHanbHoro odpaszoBanus / E. U. Tynuku.

— 2-e u3J., uctp. u non. — Mocksa : UznarensctBo FOpaiit, 2023. — 197 c.
— (ITpodeccuonanpHoe oo6pazoanue). — ISBN 978-5-534-02749-5. —



https://urait.ru/bcode/513807
https://urait.ru/bcode/513073

1. http://resh.edu.ru/ «Poccuiickas 3JIeKTpOHHAS KO
2.
3.

IIpusoosmes Haumenoeanus u OanHvle no NEKMPOHHLIM 0OPA306aMENbHbIM PECYPCam®,

UCNONB308AHUE KOMOPBIX HEOOXO0OUMO OJIs1 0CB0CHUSL OUCYUNTIUHDI.

Obs3amenvho VKA3b18AI0MCS MemoouuecKue VKA3aHusi, paspabomarnHvle
Iloopaszoenenuem.

Cnucku u30anuii U UCMOYHUKOB OQOPMIAIOMCL 6 anh)asumHom nopaokKe 8
COOMEemcmeul ¢ 20CYyO0apCmMEeHHbIMU CIMAHOApPMamu no OQOpMIeHUrO OOKYMEHMO8, 6 M.u.
T'OCT P 7.0.100-2018 «bubnuoepaghuueckasn zanucev. bubruocpaguuecxkoe onucanue. Obwue
mpebosanus U npasuia cocmagienHusy (yme. npukazom DedepanvbHoco azeHmcmed no
mexHuueckomy pe2ynuposanuio u memponoz2uu (Poccmanoapmom) om 03 dexabps 2018 2ooa Ne
1050-cm).

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

KoHTponb # OIleHKa pacKpbhIBalOTCS Yepe3 pe3ylabTaThl, YCBOEHHBICE 3HAHUA U
npuoOpeTeHHble OO0YYarOIIMMKCS YMEHHUsS, HampaBlieHHble Ha (GOPMUPOBAHHE OOIMIHUX U
npoecCHOHANBHBIX KOMIETSHIIUN

Koa, naumenoBanue OK, ITK

Tloka3aTequ OoleHKH
pe3yiabTara

OuenoyHoe MeponpusiTHe

OK 01. Beibupats criocoOsl
penreHus 3a1a4y
npodeccuoHaNbHOM
JeATENIbHOCTH IPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

Knaccudumupoars
OpraHWYECKUE BEIIECTBA B
COOTBETCTBUH C UX CTPOCHHUEM
Teopuu u 3aK0HBI (TEOpUS
XUMHUYECKOTO CTPOCHHUS
OpraHuYecKux BemecTs A.M.
byrneposa.

1. 3agaHus Ha COCTaBIICHUE
Ha3BaHUN OPraHUYECKUX
CO€OUHEHMH I10
TPUBHUAIILHON WIH
MEXIYHAPOAHOU
CHCTEMAaTHUUECKOI
HOMEHKJIaType.

2. 3a7adusg Ha COCTaBJIEHUE
MTOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYyIT
OpraHUYECKUX BEILECTB
OTJEIIbHBIX KIIACCOB.

3.Ilpaktuyeckas padora
Nel-24;

YcTHBIE COOOIIEHUS C
MpE3CHTALNEN
3anonHeHne Ta0IUIIBI



http://resh.edu.ru/

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA MOKCKA,
aHaJM3a ¥ UHTePIPETAIU
uHpopmanuu, u
UH(POPMAIIMOHHBIE TEXHOJIOTHH
JUTSL BBITIOJIHEHUS 32,144
npohecCHOHATBLHOM
JESTEIIbHOCTH

- yMeTh
BBITIOJHSATH

JKCIIEPUMEHT
OPraHU4YeCKHUX
HarpeBaHuy,
STUJIEHA U

IUIAHUPOBaThb U
XUMHUYECKHI
(mpeBpameHus
BEIECTB  TPHU
HOJTy4YeHUe
U3y4€HUE  €ro
CBOWCTB, KayeCTBEHHbIE
peaxkuuu Ha aJIbACTHIBI,
KpaxMaJsl, YKCYCHYIO KHCJIOTY;
JneHatypanusi ~ OCTKOB — MpH
HarpeBaHUH, IBETHHIE pPEaKLUU
O€NKOB; IPOBOAUTH peaKLUUU
HMOHHOIO OOME€Ha, ONpeAeATh
Cpelly  BOAHBIX  pacTBOpPOB,
KayeCTBEHHbIE  pEaklUMU  Ha
cynbdar-, kapOoHAT- U XIJIOPHI-
AQHMOHBI, Ha KATHOH aMMOHHUS;
pemarb  JKCIEPUMEHTAIbHBIC
3agayy oo temMaM "Mertamuiel" U
"HemeTtaibl") B COOTBETCTBUH C
paBUIaMU TEeXHUKU
0e30macHOCTH IpU OOPAIIEHUN C
BEIIECTBAMH U Ja00paTOPHBIM
000pyI0BaHUEM; TPEICTABIATH
pe3yibTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (popme 3amucu
YPaBHEHHH  COOTBETCTBYIOLIMX
peakuuii U (HOpMyIHpPOBATH
BBIBOJBI HA  OCHOBE  ATHX
pe3yJIbTaToB.

- YMETh NPOBOAMTH PACUETHI 10

XUMHUYECKUM  QopMmynam U
YpaBHEHUSIM XUMHUYECKUX
peakuuii ¢  MCIOJIb30BaHUEM
(bU3UIECKUX BEJINYHH,
XapaKTEepU3YIOIIKUX BEILIECTBA C
KOJIMYECTBEHHOMN CTOPOHBI:
Mmacchl, oObema (HOpMaJbHBIE
YCIIOBHSI) Ta30B, KOJHUYECTBA
BELIECTBA; HCIOJIb30BaTh

CHUCTEMHBIC XUMHNYECCKNUC 3HAHUS

JUIs  TPUHATUS  pPEUIeHUH B
KOHKPETHBIX KHU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX c

BCIICCTBAMHA U UX IPUMCHCHHUEM.

[TpakTuyeckue paboTsl Ne3,
No4, NoS5;

CocraBiieHHe OIIOPHBIX
KOHCIICKTOB.

Pemenue cutyanmon-
HBIX 33/1a4.

OK 04. 3ddextuBHO
B3aMMO/ICHCTBOBATh U PabOTaTh B
KOJUIEKTUBE U KOMaH/Ie

- YMETh IIAHUPOBATh U
BBINOJIHATh XUMHUECKUI
AKCIEPUMEHT (IIPEBpAIECHUS

[TpakTrueckue paboTsl Neb,
Ne7;




OpPTaHMYECKUX BEIICCTB MPH
HarpeBaHuH, MOJIy4YCHHE
ATUJIEHA U U3YyYEHUE €TI0
CBOMCTB, KQUeCTBECHHbBIC
peaKkuu Ha ajabAeTUIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHaTypauus OeNKoB MpU
HarpeBaHuU, [IBETHbIC PEAKIINH
O€JIKOB; IPOBOAUTDH PEAKLIUU
MOHHOTO 0OMEHa, OTIpeNIeNATh
Cpezy BOJIHBIX PaCTBOPOB,
Ka4eCTBEHHBIC PEaKIUH Ha
cynbhar-, KapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATHOH aMMOHHUS;
peliaTh YKCIepUMEHTaIbHbIC
3aga4u mo reMaM "Metaiel" U
"Hemerasisl'") B COOTBETCTBHH C
MPaBWJIAMU TEXHUKH
0€3011acHOCTH IIPH OOPALIEHUH C
BEIIECTBAMH U JIAOOPATOPHBIM
000pyI0BaHKEM; IPEJCTABISATH
pE3yNbTaThl XUMHUYECKOTO
HKCIIEpUMEHTa B (JOpPME 3aIUCH
YpaBHEHU COOTBETCTBYIOIIUX
peaxiuit 1 GopMyIHUpPOBATH
BBIBOJIBI HA OCHOBE ITHX

3amura
IIpakTuxo-

IIpE3EeHTALNN

OpPUEHTHPOBAHHbBIC 3aJaHUs
1o COCTaBJICHHUIO

peakuui ¢
y4acTHEM OpraHUYECKHUX
BEIIECTB, B

HCIIOJIB3YEMBIX

XUMHNYCCKHX

T.4.
g uX
UACHTHPUKAIUN B OBITY U

IIPOMBINIIICHHOCTH,

pE3yJIbTaToB
OK 07. CopeiicTBOBaTh - chopmupoBath | BeimonHenne u mpea-
COXPaHEHUIO OKPY)KaIOH_[eﬁ MNpeaAcCTaBJICHUA: O XUMHUYECKOU CTABJICHHUC IMpaKTHU4c-

COCTaBJIAIOLIEN ckux pador 1-24

Cpelbl, pecypcocOepexeHHmIo,
MPUMEHSTh 3HaHUS 00 U3MEHEHUHU
KJIMIMATa, PUHIIATIBI
OepeKIIMBOTO IPOU3BO/ICTBA,

3¢ peKTUBHO AEHCTBOBATH B
Ype3BBIYANHBIX CHTYAITUSIX

€CTECTBEHHOHAy4YHON KapTHUHBI
MHUpa, POJIM XMMHH B TIO3HAHHUU
SIBJICHUI MIPUPOJBL, B
(GOpMUPOBAHUU MBIIUICHUS U
KYJIBTYPBI JMYHOCTH, ee
(YHKIIMOHATIBHON I'PaMOTHOCTH,
HEOOXOAUMOM  JUIsl  perIeHUs
MPAaKTUYECKUX 3a1a4 U
HKOJIOTMYECKH OOOCHOBaHHOIO
OTHOILIEHHS K CBOEMY 3/I0POBBIO
Y IPUPOJHOU Cpene;

- YMETb COOJII0/1aTh MpaBHJIa
HKOJIOTMUYECKH 11€IeCO00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOM
JEeSITeIbHOCTH B LEIISX
COXpPaHEHHsI CBOETO 3/I0POBbS U

OKpPY’KaIoIlle PUPOIHON

VYcTHbIE COOOMIEHUS C
IIPE3EHTAlUEN
Paspennl 1, 2;
AenoBas urpa «XuMHus B
MPOU3BOJACTBEHHOMN
JIESITETBHOCTI.




Cpelbl; yUUTHIBATh ONACHOCTH
BO3JICHCTBHUS Ha KUBEIC
OPraHu3Mbl ONPEIEIECHHBIX
BEIISCTB, IIOHUMAsT CMBIC]I
MoKa3arelisi IpeaesIbHON
JIOMYCTUMOW KOHUEHTPALIMHU

IIK 1.1 OcyiiecTBasiTh KOHTPOJIb
U COOJTFO/ICHE OCHOBHBIX
TEXHOJOTHYECKHUX TOKa3aTelen
pa3paboTKu HEPTIHBIX ¥ Fa30BBIX
MECTOPOKIACHUI

Hed1b, ee xumMuuecKkuii cocras.

(UBUKO-XMMHYECKHE CBOMCTBA
YIIJIEBOAOPOIHOTO CBIPBA,
XUMHYSCKHUX pEeareHToB,
MOpSAAOK M IpaBWwila  HUX
YTUJIU3aluY; -METOJIbI
WHTCHCU(PUKAITIU JIOOBIYN

YIJIEBOAOPOIHOTO ChIPhS;
KoMIiioHeHTBI HETH,
BJIMSIIOLIME HA ITPOIIECC
HedTenoobIun

[TpakTrueckue 3aHATHS

Ne 1-24; mpaktuko-
OpPUEHTUPOBAHHBIC 3a/IaHUS
10 COCTaBJICHHIO
XUMUYECKUX PEAKLUH C
y4acTUEM OPTaHUYECKUX
BEIIECTB, B T.4.
WCIIOJIb3YEMBIX JIJISl UX
uACHTU(PUKAIH B OBITY U
MIPOMBIIIIICHHOCTH;




