[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHdopmaumsa o Bnagenbue:

®WO: Knoukos Opuit Cepreesuny

[lomxHocTb: PekTop

[ata nognucanus: 13.10.2026 15:10:39

YHUKanbHbI MPOrpaMMHbIN KIKOY:
3beb265d5d589e7f4c954946f3ad99ale70acl2

MNPUJIIOKEHMUE 2a.7
Kk OIIOII-II no cnenuajibHOCTH
15.02.19 CBapouHoe Npou3BOACTBO

PABOYAS ITIPOTPAMMA OBIIEOBPA3OBATEJLHON JUCIATIIAHBI

®dopma 00yueHus OYHast
Kypc 1
Cemectp 1,2

OVY/]I.07 XUMUSI

2026 r.
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MunuctepctBoM octunnu Poccuiickoit @enepanuu 7 utons 2012, peructpanuonssiii Ne 24480);

- @enepallbHOTO TOCYAAPCTBEHHOrO0 OOPa30BATENBLHOTO CTaHAapTa CpeaHEro MnpodeccruoHaIbHOTO
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1. OBIIASI XAPAKTEPUCTHUKA OBIIIEOBPA3OBATEJBHOM JACIUILINHBI
OY .07 XUMUA

1.1. Heap u MecTO IMCUMILIMHBI B CTPYKTYpe o0pa3oBaTtenbHoii nporpammsel CIIO

Huctummuaa OY /(.07 Xwumus Bxoaut B oOmieoOpaszoBarenbHbii nukn  [IIICC3  kak
o0si3aTenbHas TUCIUTIINHA.

O6meoOpazoBarenbHas auciumuimHa OVYJ[.07 Xumus sBiasercs o00s3aTEIbHOM YacThIO
0011e00pa3oBaTenbHOr0 IUKIA 00pa3oBareabHOH Tporpammbl B cooTBeTcTBUH ¢ @I'OC CIIO mo
crneuuranbHocTu 15.02.19 CBapoyHoe Npou3BOICTBO

Henps auctumunnasl «OY .07 Xumusy»:

- popMHUpOBaHUE CUCTEMbl XMMUYECKUX 3HAHUI KaK BayKHEHIIIEH COCTABIIAIONICH eCTeCTBEHHO-
HAyYHOW KapTHHBI MUPA, B OCHOBE KOTOPOH JIKAT KIIFOUEBbIC TIOHATHS, (PyHTaMEHTATbHBIC 3aKOHBI U
TEOpUU XUMHH, OCBOCHHE f3bIKa HAYKH, YCBOGHUE M MOHMMAaHHUE CYHIHOCTU JOCTYIHBIX 0000IIeHUN
MHPOBO33PEHUYECKOr0 XapakTepa, 03HaKOMJICHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS;

- ¢opMupoBaHHE U pa3BUTHE MPEACTABICHHI O HAyYHBIX METOAAaX IIO3HAHUS BEUIECTB U
XUMHUYECKUX PEAKINi, HEOOXOIUMBIX I TPUOOPETCHUSI YMEHUM OPUEHTUPOBATHCA B MUPE BEILIECTB
Y XUMHUYECKUX SIBJICHUN, HIMEIOIIHUX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCETHEBHOM JKU3HHU;

- pa3BUTHE YMEHUH U CIOCOOOB JIEATEIHLHOCTH, CBSI3aHHBIX C HAOJIOJICHUEM M OOBSICHEHUEM
XMMHUYECKOT0 IKCIIEPUMEHTA, COOJII0IEHNEM MPaBUIT O€30MaCHOT0 OOpAICHHS C BELIECTBAMH.

3ajaun JUCHUTIINHBI:

1) chopmupoBaTh NMOHMMaHHE 3aKOHOMEPHOCTEH NPOTEKAaHUS XUMHYECKHUX IPOLIECCOB U
SIBJICHUHM B OKPYKAIOILEH Cpelie, a TAK)KE UX CBS3b C LIEJIOCTHOM Hay4HOM KapTUHOW MHpa U APYTMMHU
€CTECTBEHHBIMU HayKaMU;

2) pa3BUTh YMCHHS COCTaBJISITH (OPMYJbI HEOPTraHUYECKHMX W OPTaHMYECKUX BEIICCTB,
ypaBHEHUS XUMHUYECKHUX PEAKIIHNil, OOBSICHATD UX CMBICI, HHTEPIPETUPOBATH PE3YIbTAThl XUMHUYECKHIX
AKCIIEPUMEHTOB,

3) chopmupoBaTh HAaBBIKM MPOBEACHHUS MPOCTEHIINX XHUMHUYECKHUX SKCIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM C COOJIIOJIEHUEM TpaBUJI 0€30MacHOr0 OOpallleHusi ¢ BEUIECTBAMU U JITAOOPATOPHBIM
000pyIOBaHUEM;

4) pa3BUTh YMEHHUS HAaXOJWTh, aHATM3UPOBATh M HUCIOJIH30BAaTh MH(OPMAINI0O XUMHUYECKOTO
XapakTepa U3 pa3IuyHbIX MHPOPMAIMOHHBIX UCTOYHHKOB, BKJIIOYAsl YU€OHYIO IUTEPATYpPy, HAYUHbBIE
MyOJIMKAITUU U HTHTEPHET-PECYPCHI;

5) copmupoBaTh yMEHHUsI IPOrHOZUPOBATH MOCIEACTBHUS CBOSH NEATEIHHOCTH M XUMHYECKHX
MPUPOJIHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MPOIECCOB, YUYUTHIBASI BO3MOJKHBIE JKOJOTUYECKHE M
COLIMAJIbHBIE BO3/ICUCTBHUS;

6) copmMupoBaTh MOHUMAHWE 3HAYMMOCTH JIOCTHIKEHUNW XUMHUYECKOW HAyKU U TEXHOJOTUH
JUIS Pa3BUTHUS COIMAIBHON M TPOM3BOACTBEHHON cdep ¢ yMEHHEeM MPUBOAWTH MPUMEPHI HUX
MIPUMEHEHHUS B PAa3JINYHBIX chepax >KU3HU.

1.2. Ilnanupyemble pe3yibTaThl 0CBOCHUS JHUCIUTIIMHbI

[TnanupyemMble pe3ynbTaThl OCBOCHUS 00IIE00pa30BaTeNbHON TUCIUIUIMHBI OMPENEISIIOTCS U
Ha ocHoBe DPI'OC COO c¢ ywetom ®I'OC COO. Ocoboe 3HayeHHE AMCLUUIIMHA UMEET MpU
dbopmupoBannn u pazsutuu OK u ITK.

B pe3ynbraTe 0OCBOSHMS NUCHUIUIMHBI 00yYaOIIHICs TOJIKEH:



Koa 1 HamMeHOBaHHe
¢popmupyembix
KOMIIeTeHITU I

Ilnannpyemble pe3yJbTAThl OCBOCHHUS M CHHIITUHBI

Oo0mme

JAucumMinimHapHbIe

OK 01. Beibupats
CITOCOOBI pereHus
3a1a4
poheCCUOHATBHOMN
JeSITeILHOCTH
MPUMEHHUTEIEHO

K Pa3IUYHBIM
KOHTEKCTaM

JINYHOCTHBIE Pe3yabTAThI I0KHBI OTPAXKATH B YaCTH:
TPYAOBOr0 BOCHUTAHMS:

- TOTOBHOCTb K TpPyAy, OCO3HaHHE IICHHOCTH MacTepCTBa,
TpyAOIO0HE;

- TOTOBHOCTh K AaKTHUBHON JIEATEILHOCTH TEXHOJOTUYECKON U
COITMAIBHONM  HANpPAaBIICHHOCTH, CIIOCOOHOCTh  HWHHIIUAPOBATH,
TUTAHUPOBATh M CAMOCTOSTENHHO BBITIOIHATH TAKYIO IEATEITHHOCTD;

- HHTEPEC K Pa3InYHbIM cepam npodeccnoHaIbHON ACATEIBHOCTH.
MeTtanpeaMeTHbI€e Pe3yJIbTATHI 0JKHBI 0TPAKAThH:

OBiaeHne YHHBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMU
JeHCTBUSIMH:

a) 0a3oBble JIOTHYECKHE AeHCTBHSI:

- CaMOCTOATENBHO (OPMYITUPOBATh U aKTyaTU3UPOBATh MPOOIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBAThH CYIICCTBCHHBIA NpPU3HAK WJIM OCHOBAaHUSA MJIA
CpaBHEHUs, KiIaccu(pukanuy 1 0000IeHNS;

- OTIPEJIEIIATH 1SN ICATEbHOCTH, 3a]1aBaTh MMapaMeTpbl U KPUTESPHH
HX JOCTHXKCHUS,

- BBISIBJIATH 32aKOHOMEPHOCTH W MPOTHBOPEUHS B PacCMaTPUBaEMbIX
SIBJICHHSIX

- BHOCHUTh KOPPEKTHUBHI B NIEATCIHLHOCTH, OIIEHUBATH COOTBETCTBHE
PE3YIBTATOB LIETISIM, OIICHUBATH PUCKH TTOCJICACTBHM IEATEIFHOCTH.
0) 0azoBbIe HcCIEI0BATEILCKUE € CTBUA:

- BIAJACTh HAaBBIKAMH Yy4eOHO-MCCIEAOBATEIHLCKOW M IMPOCKTHOU
JISSATEIIbHOCTH, HABBIKAMH Pa3peIIeHUs Ipodiem;

- BBISBJIATH TPUYNHHO-CIIEJACTBEHHBIC CBSI3M M aKTyallM3UPOBATh
3a/1a4y, BBIABUTATh TUIIOTE3y €€ PEILIEHUs, HaXOAUTh apryMEHTHI
JUIS TOKA3aTeNbCTBA CBOWMIX YTBEPXKICHUH, 3a7aBaTh MapameTphl U
KpUTEPHUH PELICHUS;

- HaJU3UPOBaTh MOJYUYEHHBIE B XOJI€ PEIICHUS 3a/1audl Pe3yIbTaThl,
KPUTHYECKA OIICHHBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH
W3MCHECHHE B HOBBIX YCIIOBHSIX;

YMETh MEPEHOCUTh 3HAHHSA B IO3HABATEIBHYI0 U MPAKTUYECKYIO
00nacTH KU3HEICATEIIbHOCTH.

P66 01. chopMHPOBAaHHOCTH TPEACTABICHUIA: O XUMHUYCCKOH
COCTaBIISIONICH €CTECTBEHHOHAYYHOW KapTHHBI MHpPA, POJH XMMHU B
MO3HAHWH SBJICHUH TPUPOABI, B (OPMHUPOBAHWU MBIIUICHAS U
KyJIbTYpbl ~ JUYHOCTH, €€  (YHKIMOHANbHOW  TIPaMOTHOCTH,
HEOOXOIUMOH ISl pelleHUs] MPaKTHUECKUX 3a7ad U OKOJOTHYECKH
000CHOBaHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO U IPUPOJHOMN Cperie;
IIP6 02. BnageHue CHUCTEMOM  XMMUYECKHUX 3HAHHUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraloIIe IMOHATHA (XUMHUYECKUN 3JIEMEHT,
aToM, DJICKTPOHHAst 000JI0YKa aToMa, S-, p-, (-3JIeKTpOHHBIC OpOUTATH
aTOMOB, HWOH, MOJIEKYyNla, BaJIEHTHOCTb, AIIEKTPOOTPUIATEIHHOCTE,
CTENeHb OKHUCIIEHUS, XUMHYECKas CBs3b, MOJb, MOJSIpHas Macca,
MOJISIpHBIH 00BEM, YIJIEpOIHBIN CKeleT, (YHKIMOHANbHAs TpyIa,
paauKan, W30MepHs, W30MEphl, TOMOJIOTUYECKHH psill, TOMOJIOTH,
YIJEBOJIOPOAbI, KHUCIOPOA- M a30TCOAEp)KAlle  COECTUHEHMS,
OMOJIOTUYECKH aKTUBHBIE BemiecTBa (YrJEBOJIBI, KHUPBI, OCIKH),
MOHOMEp, TIONUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOIEKYIISIPHBIE
COEIMHEHMS, KPUCTAJUTMYECKAs PElIeTKa, THITHI XUMUYECKUX PeaKIuil
(OKMCINTENHbHO-BOCCTAHOBUTEIbHBIE,  JK30-M  3HJOTEPMHUYECKUE,
peakiuu MOHHOTO OOMEHa), PacTBOpP, IMEKTPOJIUTHI, HEIIEKTPOIHUTHI,
ANEKTPOIIUTHYECKAST JTUCCOIMAIIMS, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XUMHYECKOHN peaklii, XUMHUYECKOE paBHOBECHE), TEOPUU U
3aKOHBI (TEOPHS XUMUYECKOTO CTPOCHUS OpraHMYecKuX BeniecTs A.M.
Bytneposa, Teopus ANEKTPOITUTHIECKOM JTUCCOITUAITHH,
nepuonuyeckuii 3akon .M. MeneneeBa, 3aKOH COXpaHEHHUST MAcCCHhI),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHH, (PAKTOJIOTHUECKHUE
CBEJIeHWsI O CBOWCTBax, COCTaBe, IIONIyYeHUH U 0Oe30IacHOM
WCTIOJNIb30BaHUM  BXHEHIIMX HEOPraHMYECKHX M  OPraHUYeCKHUX
BEIIECTB B OBITY U MPAKTHYECKOU JACSITETFHOCTH YEIOBEKa;

IIP6 03. cdopMHPOBAaHHOCTE YMEHHH BBIIBISITH XapaKTEpPHBIC
MpU3HAKU W  B3aUMOCBSI3b W3YYCHHBIX TMOHATHN, TPHUMEHATH
COOTBETCTBYIOIINE TIOHATHS TIPH OINUCAHWUM CTPOCHUS U CBOKCTB
HEOpPraHWMYECKNX M OpPraHWYECKUX BEIIECTB M WX INpEeBpalleHUil;
BBISBIISITH  B3aUMOCBSI3b XMMWUYECKMX 3HAHUM C TOHATHSAMH U
MPEACTABICHUSMH APYTHX €CTECTBEHHOHAYYHBIX NPEIMETOB;

IIP6 04. chopmMHpPOBaHHOCTH YMEHHUI HCIOJL30BaTh HAMMEHOBAHHS
XMMHUYECKUX COCAMHEHHN MEXAYHapOJHOIO COI03a TEOPETHUYECKON M




NPUKIaTHOW XUMHUU U TPUBHAIbHBIC HAa3BAHUSI BAXHEHIINX BEILECTB
(oTMeH, ameTwWiieH, TIUIepuH, (GeHod, QGopMalbIeTHA, YKCyCHAas
KHCJIOTA, TJIWLWH, YTapHBIA Ta3, YIIEKUCIBIH Ta3, aMMHUaK, raiieHast
W3BECTh, HETAllleHash M3BECTh, IUTHEBAs COJla U IPYTUX), COCTABISATDH
(GbopMynbl HEOPraHWYECKUX W OPraHUYECKUX BELIECTB, YPaBHEHHMS
XUMHUYECKHX pEaKknuid, OOBACHATh HUX CMBICH; IOATBEPXKAAThH
XapaKkTepHble XUMHYECKHE CBOWCTBA BELIECTB COOTBETCTBYIOIIUMHU
SKCTIEPUMEHTAMH U 3aIUCSIMUA YPaBHEHUH XMMHUYECKUX PeaKLuii;

11P6 0s. c(hopMUpOBaHHOCTH YMEeHHU yCTaHaBIIUBAaTh
NMPUHAMJIIC)KHOCTh HM3YYCHHBLIX HCOPTaHUYCCKHUX MW OPraHUYCCKHUX
BCIIECTB K OHNPCACIICHHBIM KJacCaM U TIpyliiamM COCﬂHHCHHﬁ,
XapaKTepU30BaTh HUX COCTaB M BaKHEUIIHME CBOMCTBA; ONpEnesATh
BUABl XMMHUYECKUX CBS3eH (KOBaJCHTHAs, MOHHAs, METaJUIMYEcKas,
BOI{OpOI[HaH), THUIIbI KPpHUCTAJUINMYCCKUX PEUICTOK BCIICCTB,
KJIaccu(UIUPOBAaTh XMMUYECKUE PEAKILINY;

IP6 07. cdhopMuUpOBaHHOCTF YMEHHH MPOBOAWUTH pAaCUYETHl I10
XMMUYECKUM (QOopMyJlaM U YypaBHEHUSM XHUMHYECKUX PEaKIHd C
HUCII0JIB30BaHUEM (1)H31/I‘-I€CKI/IX BCJIMYUH, XapaAKTCPUIYIOIIHUX BCIICCTBA
C KOJIMYECTBEHHOH CTOPOHBI: Macchl, 00beMa (HOpMAaIbHEIE YCIOBH)
ra3oB, KOJMYECTBA BEIECTBA; UCIOIBb30BaTh CUCTEMHBIE XUMHUYECKUE
3HaHUA [JId TPUHATUA peIHeHI/Iﬁ B KOHKPCTHBIX JKHM3HCHHBIX
CUTYalUsiX, CBSI3aHHBIX C BEIIECTBAMH M UX IPUMEHEHUEM.

OK 02. Ucnonb3oBath
COBpPEMEHHBIC
CpeJICTBA MOKUCKa,
aHanm3a

U UHTEPIIPETAIH
UHPOpMAITUH

1 MHQOPMAIIMOHHBIE
TEXHOJIOTHH JJIs1
BBITOJIHEHUS 3a]1a4
poheCcCUOHATBHOMN
JIeSITEIIbHOCTH

JInyHOCTHBIE Pe3yabTATHI JOJLKHBI 0TPAXKATH B YACTH:
IMEHHOCTH HAYYHOI' 0 MO3HAHUS:

- chOpMHUPOBAHHOCTh  MHPOBO33PEHHUS,  COOTBETCTBYIOILETO
COBPEMEHHOMY VypPOBHIO pa3BHTHUS HAayKd H OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJBTYP, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

- COBEpIICHCTBOBAaHHUE S3HIKOBOM W UYMTATENLCKON KYJIBTYpHI Kak
CpEeJICTBA B3aUMOJICHCTBHS MEXKTY JIFOJbMH U TTO3HAHUS MUDA.
MeTtanpeaMeTHbIE Pe3yJIbTAThI 0JKHBI 0TPAKATh:

OBiajeHHe YHHBEPCAIbHBIMH Y4YeOHBIMH MO3HABATEILHBIMHU
AeHCTBUAMM:

B) pa6oTa ¢ undopmanueii:

- BJIAJICTb HaBBIKAMH IIOJIYUCHU I/IH(i)OpMaIII/II/I N3 HUCTOYHHUKOB
pa3sHBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATH IIOWCK, aHAaJM3,
CHUCTEMATH3alMI0O ¥ WHTEPHpETAi0 WHGOPMAIMH Pa3IUnIHBIX
BUJIOB U ()OpM TIPEACTABIICHHS;

- CO3/7aBaTh TEKCTHI B PA3IMYHBIX (pOpMaTax ¢ y4yeToM Ha3HAYCHUS

IIP6 06. BiageHUE OCHOBHBIMM METOAAMHU HAYYHOIO ITO3HAHUSA
BEIIECTB H XHMMHYECKHX SBJICHWHA (HAOIIOJEHUE, W3MEpEHHE,
9KCIIEPUMEHT, MOJIETTUPOBAHHE);

IP6 07. chopMUpPOBaHHOCT, YMEHHH MPOBOAHWTH PACYETHl I10
XMMUYECKUM (QopMysiaM U YypaBHEHUSIM XHMHUYECKHX pPEaKIud ¢
UCTIOJIb30BaHUEM (DPU3NYECKUX BEJTUYMH, XapaKTEPU3YIOIIUX BEIIeCTBA
C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMalbHBIE YCIOBHS)
ra3oB, KOJMYECTBA BEIIECTBA; UCIOIH30BATh CUCTEMHBIE XMMHUYECKUE
3HaHWSA JUIA TIPUHATHA pEIIeHHH B KOHKPETHBIX JKW3HEHHBIX
CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

IIP6 08. chopMUpPOBaHHOCTH YMEHHWH IUIAHUPOBATH M BBIMOJHSTDH
XUMHYECKUH OSKCIIEPUMEHT (IIPEBpPAIleHH OPTaHWYECKHX BEIIECTB
MpH HAarpeBaHWH, IOITY4YeHHE OTWIEHA WM HW3yYeHHE €ro CBOWCTB,
KAauEeCTBEHHbIE PEAKIMM Ha aJbAETHbI, KpaxMas, YKCYCHYIO KUCIOTY;
JIeHaTypauusi OelKOB NpU HarpeBaHUM, LBETHBIE peakluu OENKOB;
MPOBOANUTH PEAKIUHd HWOHHOTO OOMEHa, OMPEAeNsATh CPEay BOJTHBIX
pacTBOpOB, KadeCTBEHHbIE peaknMu Ha cylbdaT-, KapOOHAT- U




UHGOpMAIMM H LEJICBOM ayJUTOPHU, BBIOUpAs ONTHMAIbHYIO
(bopMy mpeCTaBlIeHHS U BU3YalTU3allHN;

- OIICHMBATh JOCTOBEPHOCTh, JICTUTHMHOCTH WH(OpMAIUH, e¢
COOTBETCTBUE ITPABOBBIM M MOPAIbHO-3THYECKHUM HOPMaM;

BJIaJICTh HABBIKAMH pACIIO3HABAHUS W 3alUTBl WHPOPMAIUH,
HH()OPMAITMOHHON 0€30TaCHOCTH JTMIHOCTH.

XJIOPUI-AaHUOHBI, HA KaTHOH aMMOHMS; pellaTh SKCIepUMEHTaIbHEIE
3amagn 1Mo TemaMm "Metamwisl" W "HemeTamnel') B COOTBETCTBHH C
MpaBUIaMU TEXHUKU 0€30MacHOCTH MPH OOpaleHUH C BEIIECTBAMHU H
nabopaTopHeIM  OOOpYIOBaHMEM;  MNPEACTABIATH  PE3YJIbTATHI
XUMHYECKOTO  OJKCIIepIMeHTa B  (opme 3amucu  ypaBHEHUI
COOTBETCTBYIOIUX PEAKIHA U (OPMYIHPOBATh BBHIBOJBI Ha OCHOBE
3THUX Pe3yJIbTATOB;

IIP6 09. chopMupoBaHHOCTE YMEHHS AHATU3UPOBATH XHMHYECKYIO
WHPOPMAIUIO, TONIy9aeMyl0 W3 pa3HbIX HWCTOYHHKOB (CPEICTB
MaccoBO MH(OpMaIMH, ceTh HTepHET U Apyrue).

OK 04. DddexruBHO
B3aMMOJCHCTBOBATE U
paboTartp

B KOJIJICKTHUBEC

1 KOMaHze

JIMYHOCTHBIE Pe3yabTAThl I0KHBI OTPAXKATH B YACTHU:
IPa’XKIAHCKOI0 BOCIIUTAHUS:

- TOTOBHOCTh BECTHM COBMECTHYIO [EATEIBHOCTh B HHTEpEcax
TPaXJaHCKOTO O0IIeCTBa;

- YMCHHC B3aHMOHeﬁCTBOBaTB C COUMAJIbHBIMHU HWHCTUTyTaMH B
COOTBETCTBHH C UX (YHKIVSIMHA U HA3HAYCHUEM.
MeTanpeaMeTHbIe Pe3yabTAThI JOJKHBI 0TPAKATD:

OBnanenue YHHUBEPCATbHBIMU KOMMYHHKATUBHBIMHU
AeHCTBUAMM:

0) coBMecTHasA 1eITeJIbHOCTD.

- TIOHMMAaThb MW HUCIHOJB30BATH MPCUMYIIECTBA KOMaHI[HOﬁ u
WH/IMBHTyaJTbHOU PabOTHI;

- IPUHUMATh L€ COBMECTHOM NIEATEILHOCTH, OpraHU30BBIBaTh U
KOOPJIUHUPOBATH JECUCTBUSI MO €€ JOCTIKEHHUIO: COCTABJIAThH IUIaH
JICUCTBUM, paCHpENeNsaTh POJU C YYETOM MHEHHM YYaCTHHKOB
00CcyXaTh pe3yIbTaThl COBMECTHON PaOOTHI.

OBJjaieHue YHUBEPCATbHBIMU PEryJsiTUBHBIMM e CTBUAMM:

r) IpUHATHE ce0sl U APYTUX JIO/Iei:

- OPUHUMATh MOTHBBI U APTYMEHTHl OPYrUX JIIOJEU MPU aHaJIU3e
PE3yNbTaTOB AEATEIBHOCTH;

- IpU3HABaTh CBOE MPABO U MIPABO APYTHUX JIIOIEH Ha OINOKY;
pa3BUBaTh CIIOCOOHOCTh TIOHUMAaTh MHP C TIO3UIUH JAPYroro
YeJIOBEKa.

IIP6 08. chopMHPOBaHHOCTH YMEHMU IUIAHUPOBATH M BBITIOJHATH
XUMHYECKHH SKCHEpUMEHT (TIPEBpAIICHUS] OPTaHUYSCKHX BElIeCTB
NpU HArpeBaHWU, TONyYCHHE OSTHICHA M M3YYCHHUE €ro CBOWCTB,
KayeCTBEHHbIC PEAKIUHN Ha aJIbJCTHIBI, KpaXMall, YKCYCHYIO KHCIIOTY;
JeHaTypanusi OeKOB TpU HarpeBaHUM, LBETHHIE pEaKIMU OCIKOB;
MPOBOJUTh PEaKIIMd HWOHHOTO OOMEHA, OMPENeNiTh CPEAy BOJIHBIX
pacTBOpOB, KayeCTBEHHbIE peaknIMHW Ha cylbdaT-, KapOoHAT- U
XJIOPUI-AaHUOHBI, HA KaTHOH aMMOHMS;, pellaTh SKCIepHUMEHTaIbHEBIC
3amagn Mo TemaMm "Metamisl" W "HemeTamnel") B COOTBETCTBHH C
MPaBUJIAMU TEXHUKU 0€30MaCHOCTH MPU OOpAIlEHUH C BEIISCTBAMU U
J1a00paTOpHbIM ~ OOOpPYJOBAaHUEM;  MPEJACTABISATh  PE3yJIbTaThl
XUMHUYECKOTO  DKCIepuMeHTa B (GopMe 3alucd  ypaBHEHUI
COOTBETCTBYIOIIMX PEAKIUN U (OPMYITUPOBATH BBIBOJBI HAa OCHOBE
3THX PE3yIbTATOB.

OK 07.
CopeficTBOBaTH
COXPaHCHHUIO
OKpYIKaIoIEeH Cpesl,
pecypcocOepekeHuto,
PUMEHSITH 3HAHUS

JInyHOCTHBIE Pe3yabTaThl JOJLKHBI 0TPAXKATh B YACTH:
IKOJOTMYeCKOTr0 BOCTINTAHMSA:

- cOPMUPOBAHHOCTH 3KOJOTMYECKOW KYJIBTYphl, TTOHUMaHHE
BIMSHMS COLIMAJIbHO-3KOHOMHUYECKHUX IPOLECCOB HAa COCTOSHHE
IOPUPOJHOM U COLMAIBbHOM Cpeabl, OCO3HaHUE IJI00AIBHOIO
XapakTepa SKOJOTHUECKUX MPo0IieMm;

IP6 01. chopMHUPOBAaHHOCTh TPEACTABICHUI: O XHMHYECKOH
COCTaBJISIONICH S€CTECTBEHHOHAYYHOW KapTHHBI MHUpPa, POJIM XMMHUU B
MO3HAHWM SBJICHUU TNPUPOABI, B (OPMUPOBAHWU MBIIUICHHS U
KyIbTypbl ~ JIMYHOCTH, €€  (YHKIMOHAJIBHOH  TPaMOTHOCTH,
HEOOXOMUMOMN I PEIICHHS MPAKTUYECKUX 331a4 U IKOJIOTHYSCKH
000CHOBaHHOT'O OTHOIICHUsI K CBOEMY 3/I0POBBIO U PUPOJHOH Cpefe;




00 U3MEHEHUN
KJIMMaTa, IPHUHIUIIBI
OepeKIIMBOTO
MIPOM3BO/ICTBA,

3 pexTHBHO
JICHICTBOBATh

B UPE3BBIYANHBIX
CUTYyaIUAX

- IJITAHUPOBAHKE U OCYIICCTBICHHUE JICHCTBUI B OKPYXKAIOIICH cpejie
Ha OCHOBE 3HAHUSA IeJIel YCTOWYHUBOTO Pa3BUTHS YEIOBEYECTBA;

- AKTUBHOE HEMPUATHUC JICHCTBHIA, MPUHOCAIINX BPEJ OKPYKaroIien
cpene;

- yYMEHHE MPOTHO3WPOBAaTh HEONAroNpHUITHBIE 3KOJOTHIECKHE
MOCIIEACTBUS IPEAIPUHAMAEMBIX JeHCTBHIA, IPEAOTBPAIIATh HX.
MeTtanpeaMeTHbIE Pe3yJIbTATHI J0JKHBI 0TPAKATH:

OBiajieHHe YHHBEPCAJIbHBIMHM Y4Y€OHBIMH MO3HABATEILHBIMHA
AeHCTBUAMM:

B) padoTa ¢ undopmanueii:

HCIIOJIb30BAaTh CPEACTBA I/IH(bOpMaHI/IOHHBIX 1 KOMMYHHUKAIIMOHHBIX
TEXHOJOTHA B pENICHWH KOTHUTUBHBIX, KOMMYHHKATHBHBIX H

OpTaHM3allMOHHBIX  337ad ¢  coOmojeHneM  TpeOOBaHMA
OPrOHOMUKU, TEXHUKU 6€3OH3CHOCTI/I, TUTUCHBI,
pecypcocOepexeHus, TPaBOBBIX W OSTHYECKUX HOPM, HOPM

WH(GOPMAITMOHHOHW 0E€301TaCHOCTH.

npPo 10. c(OPMHUPOBAaHHOCTb YMEHHUH COOMIOAAaTh MpaBUIiIa
HKOJIOTHYECKH IIEJIECO00PAa3HOr0 IMOBEACHHS B OBITY W TPYIOBOH
JESTEeIBHOCTH B LIENAX COXPAaHEHHsSI CBOETO 3I0POBbS M OKpPYKalOIIeH
NPUPOAHON Cpelbl; YYUTHIBATH OMACHOCTH BO3JCHCTBHS Ha JKHBBHIC
OpPTraHM3MBI OIPENENICHHBIX BEIIECTB, MOHUMAsi CMBICT ITOKA3aTels
MpeAeIbHON TOMyCTUMONW KOHLIEHTPALUH.

IIK 2.1. BuImmoassaTh
MIPOCKTUPOBAHUE
TEXHOJIOTHYECKUX
MIPOIIECCOB
MIPOU3BOJICTBA
CBapHBIX COCTMHEHUH
C 3aJJaHHBIMH
CBOMCTBAMH.

OBjajieHHe YHHBEPCAJIbHBIMHM Y4YeOHBIMH MO3HABATEJILHBIMHA
JeHCTBUSIMH:

- 0a30BbI€ JTOTHYECKHUE JEHCTBHS:

CaMOCTOSTENFHO (DOPMYNIHPOBATh W aKTyalIM3UPOBATH IPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABIUBAaTh CYIIECTBEHHBIN TMPHU3HAK WM OCHOBAaHUS IS
CpaBHEHUs, Ki1accu(puKanuy 1 0000IIeHNS;

- 0a30BEIE UCCIEAOBATEILCKUE JCHCTBYS:

BIIQZIETh HABBHIKAMH Y4eOHO-MCCIIEIOBATEIBCKON U MPOEKTHOM
JIeSITEIIbHOCTH, HABBIKAMU pa3pelieHus mpodiem;

CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJILHOMY TIOMCKY METOZI0B
peIIeHUs MPaKTHUECKUX 3ajad, MPUMEHEHUIO Pa3IMYHBbIX METOJOB
MMO3HAHU,

(hopMUpOBaHUE HAYYHOTO THIIA MEIIDICHHUS, BIAaJICHUE HAYYHOH
TEPMHHOJIOTHEH, KITFOUEBbIMH

MOHATHUSIMU U METOJAMHU;

- pabota ¢ uadopmanuei:

BJIQJeTh HAaBBIKAMHU TMOJIyueHUs HMH(OPMALMH U3 HCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSTEIIBHO OCYIIECTBJISATH IIOUCK, aHAaJIM3,
CHUCTEeMATH3alMI0 ¥ WHTEPHpETAli0 WHGOPMAIMH Pa3InIHBIX
BUJIOB U ()OpM TIPEJICTABIICHHSL.

ChopMHupOBaHHOCTh 3HAHUN Psiia XUMHUYSCKUX ACIIEKTOB, CBSI3aHHBIX
C MaTrepuallaMH, UX CBOMCTBAMHU U MPOLIECCAMU CBAPKH.




2 CTPYKTYPA M COJEPKAHUE OBIIEOBPA3OBATEJBbHOM JUCIUTIINHBI

2.1. TpynoeMKoOCTh OCBOEHUS IUCIUNJINHbBI

Buj yueOHoii padoThl

O0bem B yacax, BCero

1 cemectp BCET'O, B T.4.: 34
OcHOBHOE coJiepKaHue, B T.Y.: 34
Jlexuun 20
[TpakTrueckue 3aHATUS 12
JlaGopaTopHblie 3aHITHS

Koncynbranuu

IIpodeccrnonaIbHO OPHEHTUPOBAHHOE COAEPKAHUE, B T.4.: 4
Jlekuun

[IpakTrueckue 3aHATHS 4
JlaboparopHble 3aHATHS

NuanBuayajibHbli NPOEKT (1a/HET) HET
IMpomeskyTouHasi arTecTamus (apyrasi popmMa KOHTPOJIsI) 2
2 cemectp BCEI'O, B T.u.: 54
OCHOBHOE co/Iep:KaHue, B T.4.: 54
Jlekuun 10
[IpakTHyeckue 3aHATUS 36
JlabopatopHble 3aHATHS

Koncynpranumn 2
IIpodeccuoHaIbLHO OPMEHTHPOBAHHOE COIePKAHHE, B T.4.: 10
Jlekn 4
[IpakTHyeckue 3aHATUS 6
JlaGopaTopHblie 3aHITHS

NupuBuayaabHblil NPOEKT (a/HET) HET
IIpomeskyTouHasi aTTecTanust (3K3aMeH) 6
BCEI'O no qucuuMmn/jinHe, B T.4.: 88
OCHOBHOE coIep:KaHue, B T.4.: 88
Jlexuun 30
[IpakTuueckue 3aHATHS 48
JlabopatopHble 3aHATHS

Koncynpranuu 2
IIpodeccnonaibHO OPHMEHTUPOBAHHOE COJEPKAHUE, B T.4.: 14
Jlexmun 4
[IpakTnueckue 3aHATHS 10

JlaGopaTopHble 3aHATH




2.2. TemaTn4yecKuii IJIaH U cOePKAHUE TUCHUILINHBI

HaumenoBaHue pa3aesoB u O0bem | ®opmupyembie
Tem Coaeprxanue yue0HOro MaTepuasa u (popMbl OPraHU3aIUH AeATEIbHOCTH 00yYaIOLIUXCH 4ACOB KOMIIETEHIHH
1 cemecTp BCEI'O 34
Pasnen 1. TeopeTnueckue 0CHOBBI XUMHUM
Tema 1.1. OcHOBHOE cojIep:KaHNe Y4eOHOT0 MaTepuasia 4 OK 01
OcCHOBHbBIE XMMHUECKHE XUMUYECKUH 3JeMeHT. AToM. Sapo aroma, HU30TONBL. DIEKTPOHHAs 00OJOYKA.
TIOHSITHS ¥ 3aKOHBI, DHepreTuYeckre ypPOBHH, IOAYPOBHH. ATOMHBIE opOWTanu, S-, P-, 0- DIIEMCHTEHIL
CTPOEHUE aTOMOB OcoOeHHOCTH pachpeaesieHus] JICKTPOHOB MO OPOHTAIsIM B aTOMAax JJIEMEHTOB TEPBBIX
XUMHUYECKHUX JIEMEHTOB YeThIPEX NEePUoI0B. DIEKTPOHHAs KOHUrypaius aToMoB. OCHOBHBIE XMMHUECKHUE 3aKOHBI
B Tom uncie:
Jlextms Nel 2
IMpaktuueckoe 3ansitue Nel «OCHOBHBIE KOJUYECTBEHHBIEC 3aKOHBI B XMMHH M PACUETHI 110 2
YPaBHEHUSIM XUMUYECKUX PEAKLIUN».
OTHocuTeNnbHBIE aTOMHAsT W MOJIEKyJsipHas Macchl. MomsipHas Mmacca. KonnuecTtBo
BemecTBa. MaccoBasi oS BemiecTBa. 3akoH ABoraapo. MonspHblii 00beM Ta3oB.
OtHoOcHUTENbHAs TUIOTHOCTh Ta30B. PacyeTsl M0 ypaBHEHHUSM XUMHUYECKUX DPEAKIUUA ¢
UCIOJIb30BAaHUEM MAacCOBOM JIONM BellecTBa, oObeMa (HOpMalbHBIE YCIOBHS) Ta30B,
KOJINYECTBA BEILIECTBA
Tema 1.2. OcHOBHOE coJiepKaHue Y4eOHOro MaTepuaia 2 OK 01
[Tepuoandecknii 3aK0H U B Tom uncie: OK 02
HepI/IOI[I/ILIeCKaj[ cucreMa HpaKTquCKoe 3agsaTe Ne 2 <<I/I3yqu1/Ie NEPUOANYICCKUX 3aKOHOM€pHOCTeI71 U Hux 2
XMMHUYECKUX JIEMEHTOB [I. | B3aUMOCBA3H CO CTPOCHHEM aTOMOB». llepuoauyeckas cHCTEMa XUMHYECKHX DIIEMEHTOB
U. Mengeneesa, ux cesizp | A.J. Mengeneera. CBsa3p nepuoauyeckoro 3akoHa u Ilepuonndeckoil cHCTEMBI
C COBPEMEHHOM TeOpHUE XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpHEeM CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH
CTPOEHHS aTOMOB W3MEHEHUs CBOWCTB XUMHUYECKHUX DJIEMEHTOB, 00Opa3yeMbIX HWMH TPOCTHIX M CJIOKHBIX
BEILIECTB IO IpynmnaM u nepuoaam lleproanyeckoi cucteMbl. 3HaUYE€HUE MTEPUOIUUECKOTO
3aKOHa M CHUCTE€Mbl XMMHUYeCKHUX »dJeMeHTOoB JI.MI. MeHneneeBa B pa3BUTHUU HAyKH.
YcraHoBiEHUE CBSI3M  MEXKIY CTPOCHHMEM aTOMOB XHMHUYECKUX JJEMEHTOB U
MEPUOJINYECKUM HU3MEHEHHEM CBOMCTB XUMHUUYECKHUX DSJIEMEHTOB M HMX COEAUHEHHUU B
COOTBETCTBMM ¢ nosnokeHueM llepuonnueckor cucreMbl. PelieHue mpakTUKO-
OPUEHTHUPOBAHHBIX TEOPETUUYECKUX 3aIaHUN Ha XapaKTEPHU3ALMNI0 XUMUYECKUX JIEMEHTOB
«Metanmudeckue / HeMETAIITNYeCKHE CBOWCTBA XUMHUYECKHUX JIEMEHTOB B COOTBETCTBUU C
HUX DJEKTPOHHBIM CTPOEHUEM M TMOJOXEHUEM B TMEPHOIUYECKOH CHCTEME XUMHYECKHX
anemenToB .M. Menneneepa»
Tema 1.3. OCHOBHOE CoIepsKaHne Y4eOHOr0 MaTepuajia 6




Ctpoenue BEIIECTBA
U TPUPOAA XUMHUYECKON
CBSI3H. MHoroo0pasue
BEILECTB

CtpoeHue BemiecTBa. XHUMHUYECKas CBs3b. BHIBI XWMHUYECKOW CBsI3U (KOBAJICHTHAS
HEMoJIIpHAs W TMOJsSpHAas, WOHHAs, MeETaJIM4eckas). MexaHu3Mbl 00pa3oBaHUs
KOBQJICHTHOW XMMHYECKOW CBsi3W (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN). BomopomHas
cBsA3b. BasleHTHOCTh. DeKTpooTpuliaTeibHOCTh. CTenenb okucieHus. oHbl: KaTUOHBI U
AQHUOHBI

B ToM umncie:

JIexrus Ne 2

I[Mpaktrdeckoe 3ausTre Ne 3«CTpoeHuUE BEIIECTBA U IPUPOJIa XUMUUYECKOM CBSI3U».
JleMoHCTpanust MoJieneil KpUCTAUIMYECKUX PEIIeTOK: MOHHOM (XJIOpUJ HATpHsi), AaTOMHOM
(rpadut U anmasz), MOJIEKYJISPHON (YTJIEKUCIBIA Ta3, HOMA), METAJUIMYECKOH (HaTpHii,
MarHui, ™enap). PelieHue mNpakTUUECKUX 3aJaHUid Ha COCTAaBJICHHE DJICKTPOHHO-
rpaduyeckux Gopmyn 31aeMeHTOB 1—4 neproioB

OK 01

Tema 1.4.
Knaccudukanus,

¥ HOMEHKJIaTypa
HEOPTraHWYECKUX BEIECTB

OcHOBHOe coep:kaHMe Y4eOHOr0 MaTepuaia

Knaccudukanuss HeopraHmyeckux BemecTB. HOMEHKIaTypa HEOpPraHMYeCKHX BEIIECTB
(oxcuAbl, THAPOKCHUIBI, KUCIOTHI, cOJiM). BemecTBa MOJIEKYIIPHOrO U HEMOJIEKYJIIPHOTO
CTpoeHMs. ArperatHble cocTosiHUS BemiecTBa. Kpucraminueckue u aMmop(dHbIe BellecTBa.
3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA. [HIbI KPUCTAIMUECKUX PELIETOK (aToMHasd,
MOJIEKYJISIpHasi, MOHHAas, MeTaJyIM4ecKas). 3aBHUCHUMOCTb CBOMCTBAa BEIIECTB OT THIIA
KPUCTAIUIMYECKOMN PEIETKH

B ToM umncie:

Jlextug Ne3

I[Npaxtuueckoe 3ansatue Ne 4 «HoMeHKIIaTypa HEOPraHUYECKUX BELLIECTBY.

Pemenne mnpakTuyeckux 3aJjaHui MO Kiaccu(UKalMKM, HOMEHKIAType M XUMHUYECKUM
(dopMyIaM HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB (yrapHbIi ra3, yrieKUCIHbIi ras,
aMMHaK, TalieHash W3BeCTb, HeraiieHas W3BeCTb, NMUTbEBas COAAa WU JIPYTHX): Ha3BaHUS
BemiecTB o MexayHapoHoi (MIOITAK) nnu TpuBHanbHOM HOMEHKIAType U COCTaBIICHHE
(GbopMyNbl XMMHUYECKHX BELIECTB, OIpeAeNieHue MpPHUHAJIeKHOCTH K kiaccy. lloumck
uHbOpMallMM MO Ha3BaHUAM, MJEHTU(UKATOpaM, CTPYKTYpPHBIM ¢opMmyiaM. AHaIN3
XUMHUYECKON HH(pOpMalluy, TOJy4yaeMOW W3 pa3HbIX HCTOYHHMKOB (CPEICTB MaccOBOM
uHpopmanuu, cetb IHTEpHET U JpyTrHe)

OK 01
OK 02

Tema 1.5.
THuner XUMHUYECKUX
peakui

OcHOBHOE coep:KaHue Y4eGHOT0 MaTepuaia

Xumunyeckass peakuusa. Knaccudukanus XUMHYECKUX peakUuid B HEOPraHMYEeCKOW U
OpPraHMYECKOM XMMHUHU. 3aKOHBI COXPAHEHHS MacChl BEIIECTBA, COXPAHEHUS U IIPEBPAILCHHUS
DHEPrUM MpU XHMHUYECKUX peakuusax. OKHUCINUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLUU
(YpaBHEHMSI  OKUCJICHHUA-BOCCTAHOBJIIEHMS, CTEIEHb  OKUCJIEHHSA, OKHCIUTENb U
BOCCTAHOBHUTEb, OKHUCJINTEIbHO-BOCCTAHOBUTEIILHBIE peakuuu B IpUpOIE,

OK 01




MIPOM3BOJICTBEHHBIX MPOIIECCAX M )KU3HEACATSIBHOCTH OPraHU3MOB)

B ToM umncie:

Jlexmms Ned

Tema 1.6.

CKOpOCTh XUMHUYECKUX
peakiuii. XMMHUYECKOe
paBHOBecCHE

OcHOBHOE cojIep:KaHNe Y4eOHOT0 MaTepuasa

CKOpOCTh peakluu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (PAaKTOPOB: MPHUPOJbI PEArHPYIOLINX
BEILECTB, KOHIEHTPALMU PEArUPYIOLIUX BELUIECTB, TEMIIEPATypPhl U ILIOMIAAA PEAKIMOHHOU
noBepxHocTU. TeruioBble 3(P(PEKThl XUMMUECKHX pPEaKLUUH: 3K30- M IHIOTEPMHUYECKHUE
peakiuu. OOpaTHUMblEe peakuuu. XUMHYECKoe paBHOBecHe. DakTOphl, BIUSIOIIAE HA
COCTOSIHUE XMMUYECKOI'0 paBHOBECHS (KOHLIEHTPALUS PEareHTOB WU IPOJYKTOB PEAKIUH,
nasieHue, remneparypa). [lpunuun Jle Illarense

B Tom umncie:

Jlekmus Ne 5

IIpodeccnoHATLHO OPUEHTUPOBAHHOE COlEePKaHUE

[Mpaktuueckoe 3amsitie Ne 5 «BrnusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM
peaKIm.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaNU3 (PAKTOPOB, BIUSIOIIUX HA
M3MEHEHUE CKOPOCTH XUMUYECKON Peakiuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PeaKIiuu
OT MPUCYTCTBHUS KaTaau3aropa Ha IpUMeEpe pa3aoKeHHs MEPOKCUIa BOAOPOIa C MOMOLIbIO
JTUOKCHJIa MapraHila M KaTauasbl. PelieHune npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npumenenne npuHnuna Jle-lllatenbe s HaXOXKAEHUS HAMpPaBICHUS CMEUICHUS
paBHOBECHUsS] XUMHUYECKOW peaKkIuu | aHaiu3 (HaKTOpPOB, BIHUSAIONIMX HA CMEIICHUE
XUMHUYECKOTO PAaBHOBECHUS

OK 01
OK 02
IIK 2.1.

Tema 1.7.

PactBopsI, TEOpU
ANEKTPOIUTUYECKON
JIUCCOIMAITNY 1 HOHHBIHA
oOMeH

OcHoBHOE COoACPKaHUC yqeﬁnoro MaTepuaJia

PacTBopbl. Buibl pacTBOPOB 110 COIEP)KAHUIO PACTBOPEHHOTO BEIECTBA. PacCTBOPUMOCTS.
[TonsTHe 0 AUCTIEpCHBIX cucTeMaX. VICTUHHBIC U KOJUIOWIHBIC PacTBOPHI. MaccoBast OISt
BelecTBa B pacTBope. [loHaTHe 0 BogopoHoM mokasarene (pH) pactBopa.
DnexTponauTuueckas auccoruanus. CuibHbIE U cIadble JEKTPOIUTHI, HEIJIEKTPOIHUTHI.
Peakmun nonnoro ooMeHa

B Tom uncie:

Jlexnust Ne 6

IpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME

IMpakTryeckoe 3anstie Ne 6 «Pemienue 3a1a4 Ha ONpeIeICHHE KOTUYECTBEHHBIX
nokasateseit pactBopoB. IOHHbBIE peakiuy U ypaBHEHUS». 3aJjaHusl Ha COCTaBICHUE
HWOHHBIX peakiuil. Pelenre npakTuKO-OpUEeHTUPOBAHHBIX PACYETHBIX 3aJJaHUI Ha
PacTBOPBI, UCTIOJIb3yeMble B OBITOBOW U MPOU3BOJCTBEHHON JEATEIbHOCTH YEIOBEKa

OK 01
OK 02
OK 04
OK 07
[IK 2.1.

Paznen 2. Heopranuueckasi xummsi




Tema 2.1.
DU3NKO-XUMHYECKHE
CBOICTBa HEOPraHUYECKUX
BCIIIECTB

OcHOBHOE cojIep:KaHNe Y4eGHOT0 MaTepuajia

Metamnsl. Ilonoxxkenue meramioB B llepmomnyeckoil cucreMe XMMUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHHUS DIEKTPOHHBIX 000J04eK aToMoB MeTaisioB. Obmue dusnueckue
cBoiicTBa MeTaioB. CIIJIaBbl METALIOB. DJIEKTPOXUMUYECKUHN PsiJl HATPSDKEHUH METAIIIOB.
XHWMHYECKHE CBOMCTBA BAXKHEWINIMX METAUIOB (HATpUM, Kajauid, KaJablluid, MarHui,
ATIOMHUHHMA, [IHHK, XPOM, JKEJIe30, MeJb) U UX coequHeHui. OOmme crocoObl MoydeHus
MeTaiioB. [IpumeHeHre MeTamioB B ObITY U TEXHUKE

Hemeramnsl. [Tonoxxenne HemetawioB B [leproandeckoil cucTeMe XUMUYECKUX dJIEMEHTOB
J.1. MenneneeBa 1 0COOGHHOCTU CTpOeHHUSI aToMOB. DU3NUYECKUEe CBOMCTBA HEMETAIIOB.
AtoTponsi HEMETAUIOB (HAa TpUMEpe KHcIopoaa, cepel, ¢docdopa u yriepona).
XUMUYECKHE CBOMCTBA U MPUMEHEHNE BXKHEHIINX HEMETAJUIOB (TajJoreHOB, CEpPhl, a30Ta,
docdopa, yriaepomra M KpeMHHUS) U MX COCAMHCHHHA (OKCHIIOB, KHCIOPOJICOICPIKAITUX
KHCIIOT, BOJOPOAHBIX coenuHeHui). [IpumMeHeHHe BaXXHEHIIMX HEMETANIOB M HUX
COEAMHEHHI

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BeEHIECTB (OKCHJIOB,
THJIPOKCHJIOB, KHCIIOT, COJeH W Jnp.). ['eHeTwdeckas CBs3b HEOPTAaHMYECKUX BEIIECTB,
MPUHAIJISKANINX K PA3TUYHBIM KlaccaM. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MIPOCTHIX
BEIIECTB, BOJOPOJIHBIX COCTUHEHUI, BRICIIINX OKCHJIOB M THAPOKCHIIOB

B Tom uuncie:

Jlextug Ne 7

OK 01
OK 02
OK 04

IIpome:kyTouHas arrecTauus B popme Apyroi opMbl KOHTPOJIS

2 cemecTp

BCEI'O

Tema 2.1.
PU3NKO-XUMHUYECKUE
CBOMCTBA HEOPTaHUUYECKUX
BELIECTB

OcHOBHOe cofiep:KkaHMe YIeOHOI0 MaTepHaIa

B Tom uncie:

I[Npaxtuueckoe 3ansatue Ne 7 « DU3UKO-XUMHUYECKHUE CBOVMCTBA HEOPTAHUYECKUX BEIIECTBY.
CocraBieHrne YpaBHEHHMM XHUMHUYECKHX pPEAKIMM C y4acTHEM IMPOCTBIX M CIOXHBIX
HEOPraHUYECKUX BEILECTB: METAJUIOB U HEMETAIIOB;, OKCHUIOB METAJIOB, HEMETAUIOB U
aM(pOTEepHBIX DJIEMEHTOB; HEOPraHUYECKUX KHUCJIOT, OCHOBaHMM H  aM(OTEepHBIX
TUAPOKCHUIOB; HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA.

Pacuétsl Macchl BelecTBa Wi 00bEMa ra3oB O U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
Wi 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEaKLMU BEUIECTB, pacu€Thl Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO U3 BEIIECTB MMEET MPUMECH.
PemreHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha CBOMCTBA, COCTaB, IIOJIYYCHHUE H
0e30macHO€ HCIOJb30BAHME BAKHEMIIMX HEOPraHMYECKMX BELIECTB B OBITY U
poeCCHOHATILHON AEATEIbHOCTH YEIOBEKa

OK 01
OK 02
OK 04

Tema 2.2.

OcHOBHOE cojep:KaHue Y4eGHOT0 MaTepuaia

OK 01




Nnentndukanus
HEOPTaHMYECKUX BEIICCTB

B ToM umncie:

[Mpaktuueckoe 3austue Ne 8 «neHTHPUKAIINS HEOPTAHUICCKUX BEIIECTB.

Pemenue skcriepuMeHTaIBHBIX 33724 0 XUMHUYECKUM CBOMCTBAM METAJLIOB U
HEMETAJIJIOB, 110 PACIIO3HABAHUIO U MOJIYYEHHUIO COSMHEHUIM METAJNIOB U HEMETAJIJIOB
(B3aMMOJICHCTBHE THAPOKCHIA ATFOMHHHUS C PACTBOPAMH KHCJIOT U IIEIOYEH).
Nnentudukaius HEOPraHMIECKUX BEIIECTB C UCIIOJIB30BAHUEM UX (PH3UKO-XUMHUYECKUX
CBOMCTB, XapaKTepHBIX KaUeCTBEHHBIX peakiuil. KauecTBeHHBIE peakiuu Ha cyab(aT-,
KapOOHAT- U XJOPUI-aHHUOHBI, HA KATUOHBI METAJUIOB M KATUOH AMMOHMSI

OK 02
OK 04

Pa3znen 3. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMUM

Tema 3.1.
Knaccugukanus, crpoerue
Y HOMCHKJIaTypa
OpPraHUYECKUX BEIICCTB

OcHoBHOE COACPKAHUC yqeﬁﬂoro MaTtepuaJia

[Ipeamer opraHnYeckod XMMHUH: €€ BOZHHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B IOJYyYECHUH
HOBBIX BEUIECTB M MaTepHaoB. Teopus CTpOEHHS OPraHUYECKUX CcOoeAuHEHMH A.M.
ByrnepoBa, e€ ocHoBHBIE TOJOXKeHUA. CTPYKTYpHBIE (DOPMYIIBI OPraHUYECKUX BEIIECTB.
I'omoutorus, nzomepust. XUMHUYECKas CBA3b B OPraHUUYECKUX COCIUHEHMSIX: KpaTHBIE CBSI3H,
G- U T-CBA3U.

[IpencraBnenue o kaaccuuKaluy opraHMyeckux BemecTB. HoMeHkaTypa opraHu4eckux
COEIMHEHMH (CucTeMaTuyecKas) U TpUBUAIbHBIE Ha3BaHUS BaXKHEHUIINX MIpe/ICTaBUTENEH
KJIACCOB OPraHUYECKUX BEIIECTB

B ToM umncie:

Jlexmst Ne 8

=

[MpakTryeckoe 3ansarre Ne 9 «HoMeHKIIaTypa OpraHM4eCKUX BELIECTBY.

O3HakoMJIeHHE C oOpa3laMud OpraHMYECKHMX BEIIECTB W MaTephallaMd Ha HMX OCHOBE,
MOJIETTUPOBAHUE  MOJEKYd OpPraHWYeCKUX BEIIECTB, HaONIOJICHHEe U  OMHUCaHHe
JIEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIIECHUI0 OPraHUYECKUX BEUIECTB MPU HArpEeBaHUU
(mnaBnenune, oOyrnuBaHue W TopeHue). CocTaBieHHE TIONHBIX U COKpAIIEHHBIX
CTPYKTYPHBIX (OPMYJ OPTraHMYECKHX BEMIECTB OTIEIBHBIX KJIACCOB, HCIIONB3YS HUX
Ha3BaHUA IO CHUCTEMAaTHYECKONM W TPUBHAIBHOW HOMEHKIAType (ITHIIEH, AalleTHIIEH,
mmnepuH, (GeHomn, GopMampIerua, YKCycHas KHCIIOTa, TIWIWH). PacdeTsl mpocTeiieit
(hOopMyIIbI OpraHUYeCcKOM MOJIEKYJIBI, HICXO/SI U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

Pasznea 4. YrieBoaopoanbl

Tema 4.1.
YrieBonopoasl U UX
IPUPOIHBIE HCTOYHUKH

OcHOBHOE coep:KaHue Y4eGHOr0 MaTepuaia

[IpenenbHble yraeBogOpOAbl (AJIKaHbI): COCTaB U CTPOEHUE, TOMOJIOTUYECKHM psall. MeTaH u
3TaH: COCTaB, CTPOEHHUE, (PU3MUECKHEe M XUMHUYECKHE CBOMCTBA (peaklMH 3aMelIeHUs U
TOpEHUs ), OJIyYeHHE U IIPUMEHECHHE.

HenpenenbHbie yriieBogopoab! (QJIKEHBI, aJIKaANEHb], ATKHHBI).

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psAA. DTWIIEH M NPONMJICH: COCTaB, CTPOEHHE,

OK 01
OK 02
OK 04




(dusnvecKkue ¥ XUMUYECKHUE CBONCTBA (peakiMy THIPUPOBAHUS, TATOTCHHPOBAHUS, THIPATAIIWH,
OKHCJICHUS ¥ TTOJMMEPHU3AIIUN) TIOyYeHHE U IPUMEHECHHE.

Anxanmensl: OyraameH-1,3 um MermnOyrtaawmen-1,3, XxuMudeckoe CTpOEHHE, CBOWCTBA (peaxius
MOJTUMEPH3AIINH ), IPUMEHEHHE (I CHHTE3a MPUPOTHOTO M CHHTETHYECKOTO KayuyKa U PEe3UHBI).
AJIKUHBL: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKHMA P, ALICTHICH: COCTaB, XUMHUCCKOE
cTpocHHEe, (U3NYECKHME W XHMHUYECKHE CBOMCTBAa (peakUud TUAPUPOBAHUS, TaJIOrCHHPOBAHUS,
THIpATallMd TOPEHHs), TONydyeHHe W MPUMEHEHHE (MCTOYHHK BBICOKOTEMIIEPATYPHOTO TIAMEHH
JUTSL CBAPKU M PE3KH METAJIOB)

ApoMaTHUYeCKHE YIJICBOJAOPOAbI (apeHbl). bBeH30q ©  TOJyoJ: COCTaB, CTPOCHHE,
(U3MYeCKMe W XHMHYECKHE CBOWMCTBA (pEaKIMU TajJOreHUPOBAHUS W HHUTPOBAHMS),
MOJIy4eHUE W TpUMEHEHHE. TOKCHYHOCTh apeHOB (BimsHHE O€H307a Ha OpPraHU3M
yeioBeka). ['eHeTHdeckas CBsA3b MEXKIY YIJIEBOJOPOJAMH, NPUHAICKAIIUMH K
Pa3IMYHBIM KJIACCaM.

[Ipupoanbie UCTOYHUKHU YTIIeBOAOPOJ0B. [IpupoaHbiii ra3 ¥ MONyTHBIE HEPTSIHBIC Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mepepabOoTKH He(TH: TeperoHka, KpPEKUHT
(Tepmudeckuii, Katanutudeckuil), muponus. IIponykTel mepepaboTku HedTH, UX
MIPUMEHEHUE B MIPOMBIIIEHHOCTH
1 B ObITy. KaMeHHBIH yroib v MPOIYKTHI €ro nepepadboTKu

B ToM umncie:

Jlekmus Ne 9

Tema 4.2. OcHoBHOe coiep:kaHNe YIeOHOT0 MaTepuaa OK 02
PU3NKO-XUMHYECKUE B Tom umcie: OK 04
CBOMCTBa YIJICBOJIOPO/I0B I[Mpaktuueckoe 3ausitue Ne 10 «CBOMCTBA YIIIEBOIOPOIOBY.
TpuBHuanpHas U MEKIyHApPOHAS HOMEHKIIATypa, XUMUYECKUE CBOWCTBA, CIIOCOOBI
MIOJIy4E€HUS yraeBoAopoaoB. [lonydenue 3TuiieHa 1 U3y4eHue ero CBOMCTB.
MonaenupoBaHie MOJICKYJT M XUMHUYESCKHX TPEBPALICHUN YIIIEBOIOPOIOB (HA IpuMepe
ITaHa, YTUJICHA, AIllCTUJICHA U JIP.) U TAJIOTCHOPOU3BOTHBIX
Pasnen 5. Kucioponocoaep:kamme opraHudecKkue coeIMHeHUus
Tema 5.1. OcHoBHOe cojlepKaHNe Y4eOHOro MaTepHaJia
Cnupter. ®enon [MpenenbHbIe OMHOATOMHBIC CHUPTHI (METAHON M OSTAHOJ): CTPOCHHUE, (U3MYecKue u OK 01
XUMUYECKHE CBOMCTBAa (peakuuu C aKTUBHBIMH METaJIaMH, TallOT€HOBOJOpPOJaMH, OK 07

ropeHue), TpUMEHEeHHe. BoJopoaHbIe CBS3M  MEXKIYy  MOJIGKYJIaMH  CIUPTOB.
PuU3HOIOTNYECKOE ACHCTBUE METAHOJIa U ATAHOJIa Ha OPTaHU3M YEJIOBEKA.

MHoroaroMHble CUPTHl  (ITHICHIJIMKOIb M TIHUIIEPHH). CTpOCHHE, (U3NYECKUEe U
XUMHUYECKHE CBOMCTBA (B3aMMOJEUCTBUE CO WICJIOYHBIMM METaNIaMH, KadeCTBEHHas
peaxius Ha MHOTOaTOMHBIE criupThl). DU3HOI0rHuecKoe AecTBHE Ha OpraHU3M YellOBeKa.




[IpumeHeHue ruLeprHa U STUIICHTITUKOIS.
®enon. CTpoeHHE MOJICKYIIBI, PU3NICCKUE K XUMUYECKHE CBOMCTBA eHOIa. TOKCUIHOCTh
(denoa, ero gusnosornyeckoe AecTBre Ha opranu3M uenopeka. [Ipumenenne denona

B ToM umncie:

Jlexmmsa Ne 10

Tema 5.2.

AJnbnerupl.
KapOoHOBBIE KHUCITOTHI.
CrnoxHble 3¢upbl

OcHOBHOE cojIep:KaHNe Y4eOHOT0 MaTepuajia

Anpaeruabl 1 KeToHBI ((popmanbpaerun, aneranbAeru, aleToH): CTpoeHue, Gu3niecKue u
XMMHUYECKHUE CBOMCTBA (PEaKIMM OKUCIEHMSI U BOCCTAHOBIJIEHHUS, KAYECTBEHHbIE PEaKLIUN),
MOJIy4YEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KUCIOTHI (MypaBbUHAs U YKCYCHAasi KHCIIOTHI):
cTpoeHHe, (U3MYecCKHe U XUMHYECKHE CBONCTBa (0OIIME CBOICTBA KHUCIOT, peakKlus
STepUUKAINN), TTOIydeHHe W NpuMeHeHne. CTeapuHOBas W OJEHMHOBAS KHCIIOTHI Kak
MPEJICTABUTENN BBICHIMX KapOOHOBBIX KHUCIOT. MbUIa Kak COJHM BBICIIUX KapOOHOBBIX
KHCJIOT, KX MOIOIIIEE JCHCTBHUE.

Crnosxuble 3(upbl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. [ UAPOIHN3 CII0XKHBIX 3(DUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. buosorndeckas posib )KUPOB

B Tom uncie:

OK 01
OK 02
OK 04

Jlexmmst Ne 11

Tema 5.3.
Yrnesoanl

OcHOBHOe cofiep:KkaHMe YIeOHOI0 MaTepHaIa

VYraeBojsl: cocTaB, Kiaccudukanus yrieBoaoB (MOHO-, TU- M Toiucaxapuasl). ['moko3a —
MPOCTEHIINA  MOHOCaxapuJ: OCOOEHHOCTH CTPOEHMSI MOJEKYJbl, (U3NUYEeCKHe U
XMUMHUYECKHE CBOICTBaA INIIOKO3bI (B3aumogelcTBue ¢ ruapokcunom meau (1), oxucnenue
aMMHUaYHBIM pacTBOpoM okcuaa cepedpa (I), BoccraHoBiieHue, OpOKEHHE TIIIOKO3BI),
HaxoXJIEHUe B MpUpOJe, MpUMEHEHHE TIJIIOKO3bl, OuoJorHMueckas pojib B
KHU3HEEATEIFHOCTH oprann3Ma yeioBeka. dotocunaTres. @pykTo3a Kak H30Mep TIIOKO3HI.
Caxapo3sa — npecTaBuTelNb TUCaxapua0B, THAPOIN3 caxapo3bl, HAXOXKJECHUE B MPUPOJIE U
MIpUMEHEHHE.

[Tonmucaxapuapl: Kpaxmall U LEeJUII0103a Kak IpupoaHble noaumepsl. CTpoeHre Kpaxmana 1
EJITIONIO3bI, GU3NYECKHE M XUMHUYECKHIE CBOMCTBA Kpaxmaia (THIPOJIN3, KadeCTBEHHAs
peaxkius ¢ HoJ0M)

B ToM umncie:

Jlexmst Ne 12

OK 01
OK 02
OK 04

Tema 5.4.
Du3znKo-XxuMHUECKUE
CBOMCTBA

OcHOBHOE cojIep:KaHue Y4eGHOT0 MaTepHaia

B ToM umncie:

[Mpaktuueckoe 3amstue Ne 11 «HoMeHknaTypa KHUCIOPOIOCOAEPKAIIMX OPraHMYECKUX
COCITUHEHUI Y.

OK 01
OK 02
OK 04




KHCJIOPOIOCOIEPIKAIIHNX
OpraHUYECKUX
COCIMHEHUN

TpuBnanpHass u MeXAyHapoJHAas HOMEHKJIATypa, XMMUYECKHE CBOMCTBA, CIIOCOOBI
MOJTyYeHUsI COUPTOB M (PEHOJIOB, KAPOOHOBBIX KHUCIOT M 3()UPOB, AJIBJETUAOB U KETOHOB.
CocraBieHue cxeM peakuuil (B TOM 4MCie IO MPeUI0KEHHBIM LENoYKaM MpeBpalleHuil),
XapaKTepU3YIOIUX XUMHUYECKHE CBOWCTBA  KHCIOPOAOCOJACPKALIMX OPraHUYECKUX
COETUHEHUN

[Ipaktnueckoe  3amsatue  No 12 «Xumuueckue ©  (U3HUECKHE  CBOMCTBA
KHUCJIOPOAOCOAEPKALINX OPTaHUUECKUX COCTUHEHUS Y.

[TpoBenenue, HaOMIOACHNE W ONMHMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB,
Ka4eCTBEHHBIC PEAKIMU OJJHOATOMHBIX CIHUPTOB (OKHCIIeHHe dTaHona okcuaoMm meau (1)),
MHOTOaTOMHBIX CIIUPTOB (B3auMojeiicTBre rmiepuna ¢ ruapokcuaom meau (1)),
aJIbJIeTU10B (OKHMCICHHE aMMHUauyHbIM pacTBOpoM okcujia cepedpa(l) u rugpokcuaom Meau
(1), B3aumopericTBre Kpaxmaa ¢ HOJIOM), U3yUCHUE CBOMCTB PAaCTBOPA YKCYCHOM KHUCIIOTHI

Pa3znea 6. A3oTconepxxamm

€ OPraHnvdeCKue COCAMHCHUA

Tema 6.1. OcHOBHOE cojiep:KaHHe Y4eOHOr0 MaTepuaia OK 01
AMMHBI. B ToMm uucie: OK 02
AMMHOKUCIIOTBI. I[Ipaktrueckoe 3ansaTe Ne 13 «CBoMCTBA a30TOCOAECPKAILUUX OPIrAHUYECKUX COCTUHEHUI». OK 04
Benku dusnyeckue M XUMHUYECKHE CBOWCTBA aMHHOB (peakUUU C KUCIOTaMH U TOpPEHHs) U
aMMHOKHUCIJIOT (Ha mpuMepe riaunuHa). HabGmroseHue W omucaHue JeMOHCTPallMOHHBIX
OTIBITOB: JIEHATypalus O€JIKOB pU HarpEBaHUU, IIBETHHIE peaKlUK OEJIKOB
Paznen 7. BbicokoMoJIeKy/IsIpHBIE COeTMHEHUSI
Tema 7.1. IIpogeccnoHATBLHO OPHEHTHPOBAHHOE COeP:KAHME
[TnacTMaccel. B Tom uncie: OK 01
Kayuyku. Bonokna ITpaktnueckoe 3anstne Ne 14 «CuHTe3, aHaNM3 M KIaCCH(UKALUSA BBICOKOMOJIEKYIISAPHBIX OK 02
COCIUHECHUI OK 04
OCHOBHBIE TIOHATUS XUMHUH BBICOKOMOJIEKYJIIPHBIX COEIWHEHHA: MOHOMEp, IOJIUMEp, [IK 2.1.

CTPYKTYpPHOE€ 3BEHO, CTENEHb MOJIMMEPU3ALINN, CPEAHSS MOJEKyIapHas macca. OCHOBHBIE
METOJIbl ~ CHHTE€3a  BBICOKOMOJIEKYJISIPHBIX  CO€QUHEHHM —  MoJauMepu3alus U
MTOJINKOHJICHCALIMSL.

O3HakoMJIeHHE ¢ o0Opa3llaMd MpPHUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc,
Kay4yKOB: IUIaCTMAcChl (MOJUATUIICH, MOJUIPONUIICH, NOIUBHHUIXIOPU, MOTUCTUPON);
HaTypaJIbHBIH W  CHHTETHMUYECKHE Kaydyku (OyTaaueHOBBIH, XJIOPONPEHOBBIM WU
M30IMPCHOBEI); BOJIOKHA (HAaTypalbHbIE (XJIONOK, INEPCTh, IIENK), HCKYCCTBEHHBIC
(areTaTHOE BOJIOKHO, BUCK03a), CHHTETHUYCCKHE (KAalIPOH M JIABCaH)

IIpodeccnoHATbHO OPHEHTHPOBAHHOE COACPKAHUE

Paznen 8. Xumus B ObITY M IPOM3BOJCTBEHHOM 1eSITEJIbHOCTH YeJIOBEKA




Tema 8.1.

XUMHYECKHE TEXHOJIOTHH
B [IOBCEIHEBHOMI

U poeccuoHaNbHOM
JIeSITEILHOCTH YeJIOBEKa

OcHOBHOE cojIep:KaHNe Y4eGHOT0 MaTepuajia

[IpaBuia SKOJIOTHYECKH IIeJIeCO00Pa3HOTO MOBEACHMS B OBITY M TPYAOBOM JACSITEILHOCTH B
LEISAX COXPAaHEHUsI CBOEro 3J0pPOBbS M OKpPYXKAlOLEH MPUPOJHOM Cpellbl, ONacHOCTb
BO3JCHUCTBUS HA JKHUBBIE OPraHU3Mbl OPraHUYECKHX BEUIECTB OTIEIBHBIX KJIACCOB
(YrieBomopobl, CIUPTHI, (PEHOJbI, XJIOPOPraHUYECKHe MPOU3BOJHBIC, albIACTUIbl U Ap.),
[OKa3aTellb NPEAEIIbHO JIOMYCTUMON KOHUEHTPALMHU U €r0 UCIOJIb30BAHUE.

Ponb xumun B obecriedeHrH SKOJIOTHYECKOM, SHEPreTHUYeCKON U MUIEeBON 0e30ImacHOCTH,
Pa3BUTUU MEIUIMHBI, CO3/JaHUM HOBBIX MaTepHalioB (B 3aBUCUMOCTH OT BHUJA
npodeccuoHanbHOM  JESTeNbHOCTH), HOBBIX MCTOYHHMKOB OJHEpPruM (aJbTepPHATHBHbBIE
HUCTOYHHUKHU dHepruu). [loHsATHE O HAyYHBIX METOJAaX MO3HAHUS BEIIECTB U XUMHUYECKHX
peakuuii. [Ipeacrapnenus 06 OOMIMX HAayYHBIX MPUHILMUIAX MPOMBIILICHHOTO MOTy4YeHUs
BOKHEUIIIMX BEUIECTB (Ha MpUMEpax MPOU3BOICTBA AMMHAaKa, CEPHOM KUCIIOThI, METAHOJIA).
XuMHUs U 37J0pOBbE YEIOBEKA: MpaBuiia 0€30MacHOr0 UCIOIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, OBITOBOM XMMUU B ITOBCETHEBHON KU3HU

B Tom uuncie:

OK 01
OK 02
OK 04
OK 07
K 2.1.

Jlexnust Ne 13 2
Jlexums Ne 14 2
[Tpaktuueckoe 3anstie Ne 15 «IIpuMeHEeHNE XMMUYECKUX BEIIECTB M TEXHOJIOTMH C Y4ETOM 4
Oyayiei npodeccuoHanbHOM e TETbHOCTH.
Pemenne kelc-3aad mo TemMaM: MUILEBBIE IPOIYKThI, OCHOBBI PAllHOHAJIBHOTO MHUTAHMS,
BAKHEUIIIME CTPOUTEIBHBIE W KOHCTPYKLIMOHHBIE MaTepUajbl, CEIbCKOXO3SIMCTBEHHOE
MIPOU3BOJCTBO,  KpPacKW, CTEKJIO, KepamMHuKa, Marepuanasl U1 DJIEKTPOHUKH,
HaHOMAaTepHallbl, TEKCTUIbHBIE BOJIOKHA, MCTOYHUKM DHEPrUH, OPraHUYECKUE U
MUHEpaJIbHbIE YA00pEHHUs, JEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, ObITOBASI XUMUH,
MaTrepHuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.
3ammra: [IpencraBnenue pe3ynbTaTOB pelieHus Keic-3a1a4 B popMe MUHH-TOKIIAa
(tormyckaeTcs UCIOJIb30BaHUE rPpa)UIeCKUX U MPE3EHTAIMOHHBIX MAaTEPUAIIOB)
IIpome:xxyTouHas arTecTanus B (popMe IK3aMeHa 6
Bceero: 88




3. YCJIOBUSI PEAJIM3AIINU OBIIIEOBPA3OBATEJBbHOM JUCHUTIJIAHBI
3.1. MaTepuajibHO-TeXHUYECKOE o0ecneyeHne

Jliis peaym3anuu 00pa30BaTEIBHOIO Ipoliecca (BCeX BHUIOB YUeOHOM JeSTEIbHOCTH) IO
JUCITUIUIMHE — WCIOJIB3YIOTCSA  CJIACAYIONIME CICIHHMAIbHBIC IOMEIICHHS, OCHAIICHHbIC B
cootBerctBuu ¢ [Ipunoxenuem 3 OITOII-IT:

- Kabunet «O011e00pa3oBaTeIbHBIX TUCITUTLIHH

3.2. Y4eOHO-MeTOoAnYeCcKoe o0ecneyeHue

3.2.1. OcHOBHBIE NIeYaTHbIE U/WJIN IJIEKTPOHHbIE U31aHUSA

1. Pynsutuc, I'. E. Xumus: GazoBbiii ypoBenb: yueOnHuk / I'. E. Pymsutuc, @. T.
®denpaman. — 2-¢ u3a., crep. — Mocksa : [Ipocsemienue, 2025. — 336 ¢. — ISBN 978-5-09-
121347-8. — Tekct : snektpoHHbIid / Jlanb : 3nekTpoHHO-OMONMHMOTEeyHas cuctema. — URL:
https://e.lanbook.com/book/473036 (mara obpamenus: 11.02.2026).

2. Xumus : 11-i1 knmacce : yrnyonéuuslii ypoenb : yueOnuk / B. B. Epemun, H. E.
Ky3bemenko, A. A. llpo3nos, B. B. Jlyaun ; nox penakuueii B. B. Jlynuna. — 12-e u3g., crep. —
Mocksa: IIpocemenue, 2025. — 478 c¢. — ISBN 978-5-09-120710-1. — Tekcr :
JICKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIMOTESIHAS cucTeMa. — URL:
https://e.lanbook.com/book/497804 (nara obparuenus: 11.02.2026).

3. TI'abpuensan, O. C. Xumus : 10-if kmacc : 6a30Bblii ypoBeHb : yuebHuk / O. C.

I'a6puensn, U. I'. Octpoymos, C. A. CnaakoB. — 7-e u3f., crep. — Mocksa : [IpocBemienue,
2025. — 128 c¢. — ISBN 978-5-09-120190-1. — TexkcT : 31eKTpoHHbIH // JlaHb : 371€KTPOHHO-
6ubmuoreunas cucrema. — URL: https://e.lanbook.com/book/473033 (nara oOparieHus:
11.02.2026).

4. Tabpuensa, O. C. Xumus : 11-i1 kmacc : Ga3zoBblii ypoBeHb : yueOnuk / O. C.
INa6puensu, U. I'. Octpoymos, C. A. CnankoB. — 7-e¢ u3f., crep. — Mocksa : [IpocBemienue,
2025. — 127 ¢. — ISBN 978-5-09-120191-8. — TekcT : 3neKTpoHHBIH // JIaHb : 2IEKTPOHHO-
6ubmuoreunas cucrema. — URL: https://e.lanbook.com/book/497801 (nara oOGparienus:
11.02.2026).



4. KOHTPOJIb U OHEHKA PE3YJIBTATOB OCBOEHMUAA
OBIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

KoHTpoiab M oOIEHKAa pacKpbIBAlOTCS YEpe3 pe3yJbTaThl,

YCBOCHHBIC 3HAHUA U

npuoOpeTeHHble O0y4aroIMMUCS YMEHHs, HalpaBieHHble Ha (OpPMUpPOBaHHE OOUIMX U
npodeccHoHaIbHBIX KOMITIETCHIIUH

Koa, naumenopanue OK, I1K

Iloka3zaTenu olleHKH pe3yjabTaTra

O1neHo4YHOEe MeponpusiTHe

11P6 01. c(hopMHUPOBAHHOCTH
MPEACTAaBICHUI: O  XUMHUYECKOU
COCTaBJISAIONICH

€CTECTBEHHOHAYYHOI KapTUHBI
MHpa, POJIM XUMHUU B TO3HAHUU
SIBIICHUH TIPUPO/IBI, B (HOPMUPOBAHUU
MBIIUIEHUS U KYJbTYpbl JUYHOCTH,
ee (QYHKIMOHAIBFHOW TPaMOTHOCTH,

HEOO0XOIUMOM JUIS pelIeHus
MIPAKTHYECKUX 3a1a4 51
SKOJIOTHYECKHU 000CHOBAaHHOTO

OTHOIIIEHUSI K CBOEMY 3I0POBBIO U
MIPUPOIHON Cpefie;

I[IP6 02. BrmageHwe  CHUCTEMOI
XAMHUYECKUX 3HaHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroLIue
MOHATHSA  (XMMHUYECKHH  DIIEMEHT,

aToM, DIIEKTPOHHAsI 000JI0YKa aToMa,
S-, p-, 0-s;mexTpoHHBIE OpOHTANH
aTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTb,

AJIEKTPOOTPHIIATETILHOCTh, ~ CTEICHb
OKHCIICHHSI,  XHMHUECKas  CBs3b,
MOJIb, MOJIIPHAS Macca, MOJSPHBIN
00BeMm, YTIIEPOTHBIN CKeJIeT,
(GyHKIMOHAIBHAS TPYMINa, paauKa,
H30MepHs, H30MEpHI,
TOMOJIOTHYECKHI  PSill, TOMOJIOTH,
YIIJIEBOIOPOJIBL, KHCIIOpO/I- u
a30TcojIepKaIIme COC/IMHEHUS,
OMOJIOTHYECKH AaKTHBHBIC BEIIECTBA
(yrneBosl, )KUPBI, OEITKH), MOHOMED,
NOJIMMEP,  CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS,
KpUCTAUIMYECKass pelleTKa, THITbI
XAMUYECKHUX peakuuii
(OKHCIUTENFHO-BOCCTAHOBHUTEIILHEIE,
9K30-U DHJIOTEPMHUYECCKHE, DPEaKIUH
HOHHOTI'0 oOMeHa), pacTBop,
3IIEKTPOJIUTEI, HEIJICKTPOJIHTHI,
SIIEKTPOJINTHYECKAsT  TUCCOLMALIMS,
OKHCITUTENb, BOCCTaHOBHTEb,
CKOpOCTb ~ XMMHYECKOH peakuuw,
XMUMHAYECKOE PaBHOBECHUE), TEOPHH H
3aKOHBI  (TEOpUsT  XHMHYECKOTO
CTPOCHUS] OpPraHWYECKUX BEIIECTB

JIEMOHCTPHUPYET TPEACTABICHUS: O

XUMHYCCKOMN COCTaBJISIOLICH
€CTECTBEHHOHAYYHOM KapTUHBI
MHpa, POJIM XHMHH B TIO3HAHUH
SIBJICHUI MPUPOBI, B
(bopMUPOBaHWUU  MBIIUICHUS |
KYJIbTYPBI JIMYHOCTH, ee
(hYHKIIMOHATBHON  TPaMOTHOCTH,
HE00XO0IMMON JUTS pelieHus
MPAKTUYECKUX 3a7a4 u
JKOJIOTUYECKHU 000CHOBAaHHOI'0

OTHOIIICHUSI K CBOEMY 3JI0POBBIO U
MIPUPOAHON cpelie.

BIIaJICHHE
3HAHUH,
BKJIIOYAET:
OCHOBOITOJIAraroIue TTOHSATUS
(XMMHYECKHII ~ DJIEMEHT,  aToM,
3NIEKTPOHHAsE 000JI0YKAa aToMma, S-,
p-,  d-amekTpoHHBIE  OpOHMTATH
aTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTb,
ANIEKTPOOTPULIATENIEHOCT, CTETICHD
OKHCIICHHUSI, XHUMHUYECKas CBA3b,
MOJIb, MOJIIPHAsi Macca, MOJISIPHBIH
00beM, YTJICPOIHBIH CKeJIeT,
(hyHKIIMOHATBHAS TPYIIIA, PaTuKal,
HU30MEpUS, HU30MEPBI,
TOMOJIOTUYECKUI Psiji, TOMOJIOTH,
YTIEBOIOPOIBI, KHCIIOPOJI- |
a3zoTcozepKaIue COCUHEHHS,
OHOJIOTHYECKH aKTUBHEIE BEIECTBA
(yrieBopsl, SKUPBL, oenkn),
MOHOMED, TOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIC
COEIMHEHMSI, KpUCTaJUTHYECKas
penierTka, THIIBI  XUMHYECKUX
peaxuuii (oKuCIHTETHHO-
BOCCTAHOBUTENIBHBIE,  JK30- H
SHIOTEPMUYECKUE, peakuuu
HMOHHOTO oOMmeHa), pacTBop,
BJIEKTPOJTUTHI, HEDJIEKTPOJIUTHI,
ANIEKTPOJIMTUYECKAS JTUCCOIHAITHS,
OKHCJIUTEIb, BOCCTaHOBHTEIIb,
CKOPOCTh XMMHMYECKOW peaKuuu,
XUMHUYECKOE PAaBHOBECHE), TCOPHH

HeMoHCTpUpyeT
CHUCTEMOHM XHUMHYECKHUX

KOTOpast

IIpaxTrueckas padora Nel
[IpakTuueckas padora No2
[Mucemennsiit ompoc Ne 1
[IpaxTrueckas padora Ne3
Tect no Teme:
«Knaccudukanus,

W HOMEHKJIaTypa
HEOPraHUYECKUX BELIECTB
[IpakTnueckas padora Ne 4
[TucemennsIit onpoc Ne 2
[Mucemennsiit ompoc Ne 3
[IpakTiaeckas padora Ne 5
[Ipaktuueckas padora Ne 6
Tect no Teme: «PU3UKO-
XUMUYECKHE CBOMCTBA
HEOPTaHWYECKUX BEIIECTB»

[IpakTudaeckas padora Ne 7
[paktrueckas padora Ne 8
[Tucemennstit orpoc Ne 4
[Ipaktnueckas padora Ne 9
[Mucemennsiit ompoc Ne 5
[Ipaktnueckas padora Ne 10
Tecr o teme: «CrIUpTHI.
®enonr

Tect o Teme: «AJIbIETUIBI.
Kap6oHOBBIE KHCTOTHI.
CrnoxHble 3hupbI»
OreHKa KOHCIIEKTa
[Mpaktuueckas padora Ne 11
[Mpaktrueckas padbora Ne 12
[Ipaktnueckas padora Ne 13
[Ipaktnueckas padora Ne 14
Ycraslit ompoc Ne 1
IIpakTuaeckas padora Ne 15




AM. Bytnepoga, Teopus
EKTPOIUTHUUECKON  AUCCOLMALIUH,
MEPUOINYECKUI 3aKOH ..
MenneneeBa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKMH  S3BIK  XHMHUH,
¢dakTonornyeckue  CBEIACHUS O
CBOWCTBaxX, COCTaBe, MONYyYCHHU H
Oe3omacHOM WCTIOJIb30BaHUH
BAKHEHIIMX  HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB B OBITY U
HPaKTUIECKON JeSITEIbHOCTH
YeN0BeKa;

I1P6 03. copmMupoBaHHOCTH YMEHUIT
BBISIBIISITh XapaKTEPHbIC MPU3HAKU H
B3aUMOCBA3b H3YUYCHHBIX HOHHTHP'I,

MIPUMEHSATh COOTBETCTBYIOILIUE
HOHATHS IPU ONKCAaHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKUX u
OpraHMYeCKUX  BeIIeCTB M  HUX
NpEeBpaLICHUH; BBISIBIISITD
B3aUMOCBSI3b XMMUYECKUX 3HAHUH ¢
MOHATUAMU UM TIPEACTaBICHUSIMHU
JIpyrux €CTECTBEHHOHAYYHBIX
NPEIMETOB;

ITP6 04. copMHpOBaHHOCTH YMEHHH

UCIIOJIB30BaTh HauMEHOBaHUS
XUMMHYECKUX COeIMHEHH I
MEXIyHapOIHOTO cor03a
TEOPETHUYECKOH U MPUKIAAHOU

XUMUU M TpPUBUAIbHBIE Ha3BaHUS
BOXKHEUIUX  BEMIeCTB  (ITHIIEH,
aleTHIIEH, TJIMIEPYH, deHom,
(dbopManpleruy;, YKCyCHas KHCIOTa,
[JIMIUH, YrapHbId ra3, YrieKucCiblid
ra3, aMMHaK, TralleHas H3BeCTb,
HEralieHasl U3BECTh, NMHUTHEBAs cOJa
U JpPYTHUX), COCTaBIATH (HOPMYIIBI
HEOPraHWYEeCKUX M OpraHMYECKUX
BEILLECTB, YPABHEHUS XUMUYECKUX
peakiuii, OOBICHATH WX CMBICI;
MOTBEPKIATh XapaKTepHbIE
XUMHYECKHE  CBOWCTBA  BEIIECTB
COOTBETCTBYIOLIUMH
SKCIIEPUMEHTAMHU U 3alHUCSIMH
YPABHEHUI XUMHUECKUX PEAKLINI;

[1P6 05. chopMHUPOBAaHHOCTH YMEHHIA

YCTaHaBJIUBATb MIPUHAAJIC)KHOCTD
HN3YyYCHHBIX HCOPraHn4CCKUX nu
OpTraHUYCCKUX BCIICCTB K

ompeNeJICHHBIM KJlaccaM W TpyIam
COCIMHCHHM, XapaKTepu30BaTh WX
COCTaB M Ba)XKHEHIIME CBOMCTBA;
ONPENESITh  BHIBI  XMUMHYECKHX

U 3aKOHBI (TEOpHS XHMHYECKOTO
CTPOCHHsI OPTaHWYECKHX BEHIECTB
AM. byrneposa, Teopus
3IEKTPOJUTUYECKON AUCCOLUALINN,
MEePUOINUECKU I 3aKOH AN.
MenzeneeBa, 3aKOH COXpPaHEHHS
MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKMH  A3BIK  XUMHUH,
(akToJIOrHMYeCKHe  CBEACHUS O
CBOMCTBAax, COCTABE, IIOJyYCHUH U
0e3omacHOM HCIIOJIB30BAaHUU
BOKHCHIINX HEOPraHWYECKUX W
OpPTaHMYECKUX BELIECTB B OBITY U
MIPaKTUYECKON JeATENBHOCTU
YeII0BEKA.

BrisBisier xapakTepHble NpPU3HAKH
u B3alMOCBS3b M3Y4EeHHBIX
MOHSITUH, MPUMEHSET
COOTBETCTBYIOLINE TIOHATUS MpH
ONHMCAaHUM CTPOCHHUS U CBOWCTB
HEOPraHMYECKHX M OPraHWYeCKHX
BEIIECTB U HUX NOpPEeBpalICHUI;
BBISIBJISET B3aMMOCBS3b
XMUMUYECKHUX 3HAHUM C MOHATUSIMH
W OPEACTAaBICHUSIMH  JPYTuX
€CTECTBEHHOHAYYHBIX IIPEMETOB.

Hcnonesyet HauMEHOBaHUS
XUMHYECKUX COeJIMHEHHN I
MEXIYHapOJIHOTO cor3a
TEOPETHUYECKOM W IPUKIAJHON

XUMHH W TpPUBUAIBHBIE Ha3BaHHA
BOKHEUITUX  BEMIECTB  (ITHJICH,
alieTWiIeH,  TIWIepuH,  (eHod,
(hopManprern, ykCycHasi KUCIIOTa,
[JIMUWH, YTapHBIA ra3, YriIeKUCHbId
ra3, aMMuak, TallleHas W3BeCTb,
HeraiieHasl U3BeCTh, TUThEBAs COfa
U JApPYTUX), COCTAaBISET (OPMYIIBI
HEOPTaHUYECKUX W OPraHHMYECKUX
BEIIECTB, yPaBHEHUS XHUMHYECKUX
peaknuii, OOBACHAET WX CMBIC;

MOJTBEPKIAET XapaKkTepHbIE
XHUMHYECKUE CBOMCTBA BEIIECTB
COOTBETCTBYIOLIUMHU

SKCIIEPUMEHTaMU U 3alKCsIMU
YpPaBHEHU XUMUYECKUX PEAKITUH.

VYcranapnuBaeT —MNPUHAJICKHOCTh
M3YYEHHBIX  HEOPTaHUYECKUX U
OpraHUYEeCKUX BCIIECTB K
onpeeIeHHbIM KJaccaM H
rpynIam COEJIMHEHU,
XapakTepu3yeT WX COCTaB |
BaOKHEWILIME CBOMCTBA; OMpenemsieT
BUJIBI XUMHAYECKHX cBs3ei




cBs3eil  (KOBaJICHTHas,  HMOHHa,
MeTaJUTHIecKasi, BOJOPOIHAS), THIIBI
KPUCTAJUTMYECKUX peuieTox
BCIIECTB; KJIaCCU(HIIUPOBATH
XUMUYECKHUE PEaKITHM;

I[IP6 06. BnageHWe OCHOBHBIMHU
METOJaMH  HAYYHOTO  IO3HAHHMS
BCIIECTB M XHMHUYCCKHX SIBICHHH
(nabmoaenue, HU3MepeHue,
9KCIIEPUMEHT, MOJICIIUPOBAHUE);

I1P6 07. chopmMupoBaHHOCTH YMEHUIT
MPOBOJIUThH PACYETHI IO XUMUYECKUM

dhopmynam u YpaBHEHUSAM
XUMHUYECKHUX peaxui c
HCIOJIb30BaHUEM ¢duzngeckux
BEJINYUH, XapaKTEePU3YIOLIUX
BEILECTBA c KOJIMYECTBEHHOU
CTOPOHBI: MAacCChlI, o0BbemMa
(HOpManbHBIE ~ YCTIOBUSI)  Ta3oB,
KOJIMYECTBA BEIIECTBA;
HCIIONTB30BaTh CHCTEMHEIE

XUMHUYCCKUC 3HAHUA IJId MPUHATHA
pCH_IeHI/Iﬁ B KOHKPETHBIX )KU3HCHHBIX
CUTYyalusx, CBA3aHHBIX C
BCIICCTBAMU U UX IPUMCHCHHUCM.

I1P6 08. copMupOBaHHOCTh YMEHHIA

MJIAHUPOBATH u BBITIOJTHSATH
XUMHUYECKUN JKCIIEPUMEHT
(npeBpareHus OpraHUYECKUX
BEILECTB npu HarpeBaHuu,

MOJIy4eHUE STUIICHA W M3YYEHHE ero
CBOWCTB, Ka4eCTBEHHbIC PEaKIH Ha
NbJETUABl, KpaxMal, YKCYCHYIO
KHCJIOTY; JeHaTypanus OeJKOB IpH
HarpeBaHWM, [BETHBIE  peakiuu
0enKoB; MPOBOJUTH peaxkuuu
MOHHOTI0 OOMEHa, ONPEACIsTh CPesy
BOJIHBIX PacTBOPOB, KadeCTBEHHBIC
peakiuu Ha cynbdar-, KapOOHAT- U
XJIOpU/I-aHUOHBI, Ha KaTHOH
aMMOHWSI; pemaThb
JKCIEpUMCHTANIBHBIE  33JIa4H 10
temam "Metamel" u "Hemeramib")
B COOTBETCTBHM C  IpaBHJIaMU
TEXHHUKHU Oe3omnacHoCTH npu
oOpamieHu ¢  BEIIECTBAMU U
na0opaTopHBIM 000pyAOBaHHEM;
NPE/ICTABIATh pe3yIIbTaThI
XUMHAYECKOTO  JKCHEpUMEHTa B
dopme 3amucu ypaBHEHUI
COOTBETCTBYIOILIUX peakumi 51
(bopMyupoBaTh BHIBOJBI Ha OCHOBE
9THUX PE3YJIbTATOB;

(roBayileHTHas, VOHHAS,
MeTaJuTHIecKasi, BOJIOPOJTHAS ),
TUIBl KPUCTAJUIMYECKUX PEIIETOK
BEILIECTB; KJIACCUPUIUPYET

XUMHYCCKHUE pCaAKIIHHU.

BrnageeT OCHOBHBIMH METOZAMU
HAYYHOTO TIO3HAHWS BEIIECTB WU
XAMHYECKHAX SIBJICHUN
(mabmronenue, HU3MEpeHHe,

OKCIICPUMCHT, MOI[eJ'II/IpOBaHI/IG).

IIpoBoaut pacueTsl 1o
XUMUYECKUM hopmynam u
YPaBHEHUSM XUMHUYECKHUX pPeaKInuit
C WCIIONB30BaHUEM (U3UYECKUX

BEJIMYHH, XapaKTepU3YIOLINUX
BEIIECTBA C  KOJIMYECTBEHHOMN
CTOPOHBI: MAacCHlI, o0Bema
(HOpManpHBIE ~ YCTIOBHSI)  Ta3oB,

KOJIMYECTBA BCHICCTBA; UCIIOJIB3YET
CUCTCMHBIC XHMHYCCKHUC 3HAaHUA

IUIs  TpUHATHA ~ peIleHHH B
KOHKPETHBIX KU3HEHHBIX
CUTYyaLusiX, CBSI3aHHBIX c

BEIICCTBAMU U UX IPUMCHEHUEM.

[Tnanupyer u BBITIOJHSIET
XUMUYECKUN IKCIEPHUMEHT
(npeBpateHus OpraHN4eCcKUX
BEIIIECTB npu HarpeBaHuH,
MOJTydeHUE STWIEHA W H3yYeHHE
ero CBOWCTB, Ka4eCTBEHHBIC

peakIy Ha ajabJETUIBI, Kpaxmall,
YKCYCHYIO KHUCJIOTY; J€HaTypalus
OENKOB TIpH HArpeBaHWH, [IBETHHIC

peakuuu 0enKoB; MIPOBOJIUT
peakIu HOHHOTO obmeHa,
ompeaenseT cpeny BOJTHBIX

pPacTBOPOB, KAUECTBEHHBIC PEAKIIUU
Ha cyjbdar-, KapOoHAT- ¥ XJIOPUI-
AQHWOHBI, HAa KATHOH AMMOHHS,
peraet IKCTIEPUMEHTAIbHBIC
3aMa9d 1o TemaMm "MeTamiel" "
"Hemetamisl") B COOTBETCTBUH C
MpaBUJIaMU TEXHUKU 0€30MacHOCTH
Mpu OOpalleHuH C BEUIECTBAMU M
ab0paTOpHBIM  000PYIOBaHUEM;
MIPEICTaBIsIeT pe3yIbTaThl
XUMHYECKOTO  DKCIIEPUMEHTa B
dhopme 3aIUCH ypaBHEHUI
COOTBETCTBYIONINX  pEaKUUd W
(hopMynupyeT BBIBOABI Ha OCHOBE
9THX Pe3yJIbTATOB.

AHanusupyer
nH(pOpMaIHIio,

XUMUYECKYIO
MOJTyYaeMyl0 W3




I1P6 09. copMupoBaHHOCTH YMEHUS | Pa3HBIX  MCTOYHHKOB  (CpPEICTB

aHAM3UPOBATh XIMHYECKYIO | MacCOBOW  WH(pOpMAIH,  CETh

uHpopManMio, monydaemyro w3 | MlHTEpHeT U Apyrue).

pasHBIX ~ HCTOYHUKOB (cpencTs

MaccoBOit nHbOpMaITIH, ceth | CoOmromaeT mpaBmiIa SKOJIOTHISCKI

WHTEepHET U NpyTHE). [Ie7IeCO00Pa3HOro  IMOBEACHUS B
OBITY U TPYIOBOH AEATENLHOCTH B

ImP6  10. c(OPMHUPOBAHHOCTD | IEIAX COXpaHEHUs CBOETO

YMEHUMI coOJTI0IaTh MpaBwiia | 310POBbA u OKpY’Karolen

3KOJIOTMYECKU 1eJIeCO00Pa3HOro | IPUPOAHOW  CpeAbl;  YYUTHIBAET

noBeZicHWsT B OBITY W TPYAOBOM | ONMACHOCTH BO3JEHCTBHUS Ha JKUBBIC

JIESTEIbHOCTA B LENSIX COXPaHEHHUS | OPTaHU3MBI OTIpe/IeJICHHBIX

CBOETO 3/[0POBbS W OKPYXKAIOIIEH | BEIIECTB, MMOHUMAaeT CMBICT

NPUPOAHOM  Cpelpl;  yYUTHIBATh | TIOKa3aTels npeaenbHOR

OTACHOCTHh BO3JEHCTBHA Ha JKWBBIE | TOMYCTHMOMN KOHIIEHTPAIINH.

OpTraHu3MBI OIPEIEICHHBIX BEIIECTB,

MOHUMAs CMBICT roKaszaTens

IIpEeNEIbHON JIOITYCTUMOM

KOHIIEHTPAIIH.

IlepeyeHb OLIEHOYHBIX MEPONPUATHH, MOAJISKAIIUX OLEHKE B paMKax TEKYIIEro
KOHTPOJSI M HPOMEKYTOUHOW AaTTeCTallud, M KOMIUIEKT KOHTPOJIBbHO-OLEHOYHBIX CpEACTB
npuseneH B [Ipunoxenusx 1,2 k padboyeil nmporpamMMe yueOHON AUCLUILIIUHBIL.
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