JIETTAPTAMEHT OBPA30BAHIS TOMCKOU OBJIACTH
OBJIACTHOE I'OCYJAPCTBEHHOE BIO/DKETHOE ITPOD®ECCHOHAJIBHOE
OBPA30OBATEJIBHOE YYPEXJIEHUE
«TOMCKHI TEXHUKYM UH®OPMALIMOHHBIX TEXHOJIOT UIi»

(OI'BIIOY «TTHUT»)
YTBEPXKJIAIO
Hupexrop OI'BIIOY «TTHUT»
[ E.B.Jleqroxuna
« » 2025 1.
.\ ' Rehoxiia E‘ﬁi"i.%°§§f.e”$ﬁ‘m§ﬂ2
\ DOI'IE;;‘i:OQ%%;g%k OI'PH 1%)477978553‘?30MHH
D ﬁl,ﬁigf&} E;’”{“é?ﬁﬂ{{ﬁ{yﬂ”?“&ocma
PABOYASI TIPOTPAMMA
OBHIEOBPA3OBATEJIbHOU AMCHUIIJIMHBI
OO/1.07 Xumus

JUISL CTIEIIUATIEHOCTH:
11.02.16 MoHTax, TeXHIHYECKOE 0OCTYKUBAHIE U PEMOHT JIIEKTPOHHBIX IIPUOOPOB U YCTPOICTB
Kpanudukanus: criequaimucT 1no 31eKTPOHHBIM IPHOOpaM U yCTPOHCTBaM
®dopma 00ydeHus: OuHas
bazoBas moaroroska

Tomck 2025 1.



PACCMOTPEHHO
Ha 3acegannu [T1IK
poToko Ne

PaGouass mporpamMmma  y4eOHOW  JHUCIMIUIAHBI
pa3zpaboTana Ha OCHOBE ®denepalibHOTO
roCyJlapCTBEHHOI'0 00pa30BaTEIbHOrO CTaHIAPTa MO
CHEIHUAILHOCTH  CPEIHEr0  MPOQPECCHOHATBHOTO
obpazoBanust 11.02.16 MoHTax, TEXHUYECKOE
00CTy)KMBAaHUE W PEMOHT JJICKTPOHHBIX MPUOOPOB U
yctpoiicTB oT 10.04.2021r. Ne 691

OT « » 2025r.
IIpencenarens ITIIK
/
Pazpabotumk:
/
/
IIpenonaBarenu:

/

/

/

© OI'BIIOY “ToMcKuii TeXHUKYM MH()OPMAIMOHHBIX TEXHOJIOTHI”



COJEPKAHUE

1. O6mmas XapaKTEPUCTHKA paboueit MIPOTrPaMMBI o011eo6pazoBaTebHON
D107 (0110700010702 0 U Oumoka! 3aknaaka He onpeaeseHa.

2. CtpyKTypa U cojiep>KaHue 0011e00pa30BATEIbHON JUCIIMILIMHBL . ..euueneenteeneentenneaneennennennes 10
3. YcnoBus peanu3aiy IporpaMMbl 00111e00pa30BaATEIBHON JUCIUATUIAH. ..« . .ueeeeeneeneenennennnnn. 20

4. KoHTpOJIb M OLIEHKA Pe3yJbTaTOB OCBOCHHS 0011e00pa30BaTeIbHON JUCITUTUTHHBL. ................. 22



1. O0mas xapakTepucTHKA pado4yei MporpaMmbl 0011e00pa3oBaTeIbHON AUCHUIIMHBI
«XuMH D)

1.1. MecTo AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI mpodeccuoHaIbLHO 00pa3oBaTe/IbHOI
NPOrpaMMmblI

Oo6meoOpa3oBaTenbHas AUCHMILIMHA «XUMHUS» H3y4daercs Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM LUKJIE Y4eOHOTO IIaHa OCHOBHOW MPO(ecCHOHANBHON 00pa3oBaTeNbHOM
nporpammel 1o cnenuainbHocT 09.02.13 HMHTerpauus peumieHuil ¢ NPUMEHEHUEM TEXHOJIOTUI
HCKYCCTBEHHOI'O MHTEIIJIEKTA.

TpynoeMKOCTh TUCIUIUIUHBI « XUMUS» Ha 0a30BOM YPOBHE COCTaBJIsIeT 72 yaca, U3 KOTOpbIX 64
gaca — 0a30BbIi MOIynb (6 pa3aenoB) U 8 4acoB — MPHUKIAAHON MOAyh (1 pasmern), BKIFOYAIONIUI
MIPAKTUKO-OPUEHTUPOBAHHOE CO/IEPKAaHNE KOHKPETHO! Mpodeccruu Wil CelualbHOCTH.

[TpuknaaHOM MOAYNB BKIIOYACT OAMH paszen. Pazaen 7 «Xumus B OBITY U IPOU3BOACTBEHHOM
NESTEIIbHOCTH 4YENIOBeKa» peaju3yeTcss Ha MaTepuaje KelcoB, CBA3aHHBIX C SKOJIOTHMYECKOMN
0€30MaCHOCTBIO U OLIEHKOH MOCIEICTBUN OBITOBON U IPOU3BOJCTBEHHON AEATEIbHOCTH.

1.2. Heau U miianHupyemMblie pe3yabTAaThbl 0CBOCHUS IUCIUIIIUHbI

1.2.1. leau u 3a1a4u AUCUUTJIMHBI

®opMupOBaHUE y CTYJIEHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBISIOLIEH €CTeCTBEHHO-
HAYYHOH KapTHHBI MHpa KaK OCHOBBI NPUHATHS PEUICHUH B JKU3HEHHBIX U TPOU3BOICTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOI'O MTOBE/ICHUS B IPUPOIHOM cpeie.

3agauu AUCHMILIMHBI:

1) chopmupoBaTh NMOHMMAaHHE 3aKOHOMEPHOCTEH MNPOTEKaHUsS XUMHUYECKHX IPOILIECCOB U
ABJICHUM B OKpYKalOLIEW cpene, LEIOCTHOW HAYYHOM KapTUHbI MHpPA, B3aWMOCBS3U H
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HayYK;

2) pa3BUTb YMEHMsI COCTaBJISTb (OPMYJbl HEOPraHMYECKMX W OpPraHMYECKHUX BEIIECTB,
YpaBHEHUS XUMUYECKUX PEAKLIUN, 0OBACHATH UX CMBICI, UHTEPIIPETUPOBATH PE3Y/IbTAThl XUMHUECKUX
HKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEIACHHS MMPOCTEHIINX XUMHUYECKUX OIKCHEPUMEHTATbHBIX
MCCIIEIOBAaHM C COOIOACHNEM MpaBUi 0€30MacHOTO OOpAaIIeHUsI C BEUIECTBAMHU U Ja0OpaTOPHBIM
o0opynoBaHuEM;

4) pa3BUTh YMEHHUS MCIOJIb30BaTh HMH(OPMALMIO XUMHYECKOIO XapakTepa U3 pa3InyHbIX
UCTOYHUKOB,;

5) copmupoBaTh yMEHHUS MPOrHO3UPOBATH MOCIEACTBUS CBOEH AESITENbHOCTH U XUMHUYECKUX
HOPUPOHBIX, OBITOBBIX U POU3BOJICTBEHHBIX MPOLIECCOB;

6) cpopmMupoBaTh NIOHUMaHUE 3HAYMMOCTH JTOCTHKEHUI XUMUYECKON HAYKH U TEXHOJIOTUH ISt
pa3BUTHSI COLMATBHOM U IPOU3BOJICTBEHHOM cdep.



1.2.2. [liaHupyemMblie pe3yJibTaThl 0CBOCHHS 001e00pa3oBaTe/ibHOM JucHMILVIMHBI B c00TBeTcTBHH ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO

Kon n ILranupyeMsble pe3yibTaThl OCBOCHUS TUCHUILIMHBI

HAUMEHOBaHHUeE

(l)OpMI/IpyeMLIuX Oo0mmue JucuuninHapHble

KOMIIeTeHIHI

OK 01. B yacTu TPyAOBOI0 BOCIIUTAHMSA: - BJAJETh  CHUCTEMOM  XMMMYECKMX  3HAHUH, KOTOpas  BKIIIOYACT:

BriGupats - TOTOBHOCTh K TpYyJy, OCO3HAHUE LEHHOCTH | OCHOBOIOJAraloIue TMOHATHS (XMMHUYECKMH JJIEMEHT, aToM, 3JIEKTPOHHAas

CIIOCOOBI MacTepCTBa, TPYAOIIO0HE; obosouka atoma, s-, p-, d-3JEKTPOHHBIE OpOMTAIM aTOMOB, HMOH, MOJIEKYIa,

pellleHus 3aJa4 | - TOTOBHOCTb K  aKTUBHOW  JEATEIbHOCTHU | BAJIEHTHOCTD, MJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHSI, XUMUYECKasl CBSI3b,

npodeccuoHanb | TEXHOJIOTHYECKON U COLIMAIILHOW | MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00bEM, YIIIEPOAHBIH CKeNeT, QYHKIIMOHATbHAS

HOU HalpaBJIEHHOCTH, CIIOCOOHOCTb WHUIMHUPOBATH, | TPYINA, paJMKal, H30MEpUs, H30MEphbl, TI'OMOJOTHYECKUH psJl, T'OMOJOIH,

JIEATEIIbHOCTH IUIAHUPOBaTb M CaMOCTOSTENIBHO  BBINOJHATH | YIJIEBOJOPOJbl, KHUCIOPOA- M a30TCOAEPIKAIIME COECOUHEHUs, OMOJIIOTMYECKU

IIPUMEHUTEIBHO | TAKyHO JAEATEIbHOCTD; aKTUBHBIE BeleCTBA (YIJIEBO/bL, )KUPbI, OEIIKN ), MOHOMED, IOJIUMED, CTPYKTYPHOE

K pa3JINYHbIM - HHTEpeC K pa3InYHBIM cdepaMm | 3BEHO, BBICOKOMOJIEKYJISIPHBIE COECIUHEHUS, KPUCTAJUIMUECKas peIIeTKa, THUIIbI

KOHTEKCTaM npodecCHOHATBLHOM 1eATEbHOCTH, XUMHYECKHUX peakuui (OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
OBjaseHne  YHMBEPCAJIBHBIMH  Y4eOHBIMH | SHIOTEPMUYECKHE, pEaKIUH HMOHHOTO OOMEHa), pacTBOpP, AIIEKTPOJIHTHI,
NO03HABATEJIbHBIMH JeHCTBUAMHU: HEJIEKTPOJIUTHL, NEKTPOJINTUYECKAS Jucconuanus, OKHCIIUTEIIb,
a) 0a30Bble JIOTHYECKHUe 1eliCTBHSA! BOCCTAaHOBUTENb, CKOPOCTh XMMHYECKON peaklnu, XHMHUYECKOE paBHOBECHE),
- CaMOCTOSTEIILHO dbopmynupoBaTh U | TEOPUU U 3aKOHBI (TEOPUsT XMMUUYECKOTO CTPOSHHSI OPraHNYecKuX BemecTB A.M.
aKTyalIM3HpoBaTh MpoOIeMy, paccMaTpuBaTh ee | byTiepoBa, Teopus 2JIEKTPOJIUTHYECKOW AMCCOLMALUM, NEPUOIUYECKUN 3aKOH
BCECTOPOHHE,; JI.11. MenneneeBa, 3aKOH COXpPaHEHHS MACChl), 3aKOHOMEPHOCTH, CUMBOJINYECKUI

- YCTaHaBJ'II/IBaTB CyHIeCTBeHHI)II\/'I HpI/I3HaK NI
OCHOBaHUsl MMl CpPaBHEHUS, KIAacCUPUKALUU H
00001IeHMS;

- OmpeneNisaTh IeNu JeSTENbHOCTH,
napaMeprl 158 KpI/ITepI/II/I HUX OJOCTHUKCHUA,
- BBISBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUHUS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCHUTh KOPPEKTUBBHI B  JESTEIBLHOCTD,
OIICHUBATh COOTBECTCTBUC pCSYHBTaTOB eisam,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

- paSBI/IBaTI) eraTI/IBHOC MBIIIIJICHHUC HpI/I peHIeHI/II/I
YKU3HEHHBIX TIPOo0IieM

3aJaBaTb

SI3BIK XUMHH, (PAKTOJIOTMUYECKHE CBEICHHUS O CBOMCTBAxX, COCTaBe, MOJYUYCHUH U
0€30MacHOM HCIONIb30BAHUH BAKHEHIINX HEOPTaHUYECKUX U OPTaHHUECKUX
BEILIECTB B OBITY U MPAKTUUECKOU JIEATETLHOCTH YEJIOBEKA;

- YMETh BBIABJIATH XapaKTEPHbIE MPU3HAKU U B3aWMOCBS3b M3YUYECHHBIX MOHATUM,
MPUMEHATh COOTBETCTBYIOIIME IOHSTUSA TMPU OMUCAHUHM CTPOEHUS U CBOWMCTB
HEOPraHWYECKUX M OpPraHUYECKHMX BEIIECTB W HUX IPEBPALLECHHI; BBISBISITH
B3aUMOCBS3b XMMHYECKUX 3HAHWM C TOHATHSAMU WU MPEACTABICHUSIMHU JIPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETH HCIIOJIb30BaTh HaMCHOBAHHUS XHUMHYICCKHX COeIUHCHHI
MEKIYHAPOJHOTO COK3a TEOPETUYECKOW M NMPUKIATHON XMMHHU U TPUBHUAJIBHBIE
Ha3BaHUSA BaXXHEWIIMX BEHIECTB (ITWJICH, AaleTWJeH, TJUIepuH, (eHom,
(dbopManbpaeTua, YKCyCHas KHCIOTa, TIWIUH, YTapHBIA Ta3, YIJEKUCTBIA Tas,
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0) 0a30BbIe HCCJIeI0BaTEeIbCKUE TeCTBUS:

- BJIAJICTh HaBbIKaMHM y4€OHO-UCCIIEI0BATEIbCKOM
u MIPOCKTHOM JEeITEJIbHOCTH, HaBBIKAMHU
pasperieHus mpooieM;

- BBIIBJIATH TNPUYMHHO-CJICACTBEHHBIC CBS3H U
aKTyaJ'II/I3I/IpOBaTB 321[[3,‘1}/, BbIABUT'ATh FI/IHOTe3y cec
perieHus, HaXOJHTh aApTyMEHTBI IS
JIOKa3aTelIbcTBa CBOUX YTBEPXKACHUM, 3a7aBaTh
rapameTpbl U KpUTEPUH PEIICHNUS,

- aHaJII/I3I/IpOBaTI> HOJIy‘-IeHHBIe B XO0I¢C pCHICHI/Iﬂ
3a/1a4yd Pe3yNbTaThl, KPUTHYECCKU OIICHUBATH HX
JIOCTOBEPHOCTh, TPOTHO3MPOBATH H3MEHECHHE B
HOBBIX YCJIOBHSIX;

- YMGTI) HepeHOCI/ITb 3HAHUA B HO3HaBaT€JII)Hy10 nu
MIPaKTUYECKYIO 00JIACTH KU3HEACATEIBHOCTH;

- YMGTI) I/IHTerI/IpOBaTI) 3HAHUA U3 paSHI)IX
MIPEAMETHBIX 00J1aCTel;

- BBIABUT'AaThb HOBBIC niacu,
OpPUTHHAIILHBIC MTOIXO0/IbI U PEIICHUS;
- CIIOCOOHOCTH UX HCIIOJIL30BaHUS B
MO3HABATENILHOMN U COIMAIbHOM MPaKTHUKE

IpeJularaTh

aMMMaK, TalleHas H3BeCTb, HeralleHass W3BEeCTb, NHUThEBAs COJa M JPYTux),
COCTaBIIATH (POPMYJIBI HEOPTAaHUYECKUX W OPraHMYECKHX BEIECTB, ypaBHEHUS
XUMHUYECKHX pEaKLUH, OOBACHATh MX CMBICH; IOATBEPKAATh XapaKTEpHbIE
XUMUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMM OJKCIEPUMEHTAMU U
3alUCAMH YPAaBHEHUN XMMHUYECKUX PEaKLIUN;

- yMETb YCTaHABIMBATH IIPUHAJICKHOCTh W3YYEHHBIX HEOPraHWYECKUX H
OpPraHMYECKHUX BEIECTB K OIPEIEICHHBIM KJaccaM M IpyllaM COCIMHEHUH,
XapakTepU30BaTb MX COCTaB W BAXKHEWIIHME CBOMCTBA; OIPEHCIATh BHJIbI
XMMUYECKHX CBsA3eH (KOBaJICHTHAsl, MOHHAs, METAJNINYECKas, BOJOPO/IHAs ), TUIIbI
KPUCTAJUIMIECKUX PEIIETOK BEUIECTB; KIacCU(DUIIMPOBATh XHMUYECKHE PEAKIINU;
- chopMupoBaTb  MpEACTaBIEHUS: O  XMMHUYECKOHM  COCTaBIAIOLICH
€CTECTBEHHOHAY4YHO! KapTUHBI MUPA, POJIA XUMHH B IIO3HAHUU SIBJICHUN IPUPOJIBI,
B (OpMHUPOBaHMM MBIIUICHUS M KYJIbTYPbl JIMYHOCTH, €€ (DYHKIHMOHAIbHOU
IpPaMOTHOCTH, HEOOXOJMMOH ISl peICHUs MPAKTHYECKHIX 3329 U SKOJIOTUIECKU
000CHOBAHHOT'0 OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHON CpPEIe;

- YMeThb TPOBOJUTH pacueThl IO XHUMHUYECKUM (opMylnaM M ypaBHEHUSIM
XMMHUYECKMX  peakuuii ¢  HCHOJb30BaHHMEM  (U3MYECKUX  BEJIHMYUH,
XapaKTepU3YIOIINX BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: Macchl, 00Bema
(HOpManbHbIE yCJIOBHUs) ra30B, KOJUYECTBA BEILIECTBA; MCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKHE 3HAHUSA MU NPHUHATHS PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYalLUX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

OK 02.
Hcnonb3oBath
COBPEMEHHBIE
CpeacTBa
MoMCKa, aHaIn3a
U
UHTEpIIpeTaluu
UHPOPMALIUU U
UH(pOpPMaILMOHH
bl€ TEXHOJIOTUHU
IS
BBITTOJIHEHHS

B o0Js1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- c(OpMHPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKd M OOLIECTBEHHOW NPAKTHKH,
OCHOBAaHHOTO Ha aore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEPLICHCTBOBAHUE SA3BIKOBOM M UMTATEIBCKOU
KYJIBTYpPbl KaK CpPE/ICTBAa B3aWMOJEUCTBUS MEXKIY
JIOJbMU U NTO3HAHUS MUPA;

- OCO3HaHHUE IIEHHOCTH HAy4YHOU JesSTEIbHOCTH,
TOTOBHOCTb ~ OCYHIECTBJIATb  IPOEKTHYKD U

- YMETh TUIAHUPOBATH M BBIMOJHATH XUMUYECKHM DKCIEPUMEHT (TIPEeBpAILICHUS
OpPraHUYECKUX BEIIECTB IPU HArpEBAaHUM, NOJYYEHHUE OTUIIEHA U U3YYEHHUE €ro
CBOWCTB, KQYECTBEHHBIE PEAKIIMM HA aJbJETUJbl, KpaXMall, YKCYCHYIO KHUCJIOTY;
JeHatypanus OeTKOB MPU HarpeBaHWU, LIBETHBIE peakIMH OEITKOB; MPOBOIUTH
peakI HOHHOTO OOMEHa, OTIPENIETISATh CPEy BOJIHBIX pacTBOPOB, KAYE€CTBEHHbBIE
peakiuu Ha cynbdaTt-, KapOoHAT- U XJIOPUI-aHUOHBI, Ha KATHOH aMMOHHUSL; peIiaTh
JKCTIIEpUMEHTANIbHBIE 3amaun 1o Ttemam "Metamwtel" u  "Hemertamnsl") B
COOTBETCTBUM C TMpaBUJIAMH TEXHUKA O€30MACHOCTH TMpu oOpalieHuu ¢
BEIIECTBAMH H JITA0OPATOPHBIM O00OPYIOBAaHWEM; TMPEACTABIATh PE3YJIbTAThI
XUMHYECKOTO SKCIIEpUMEHTa B (hOpME 3amUCH ypaBHEHUN COOTBETCTBYIOIIMX
peakmuii 1 GopMyITHMPOBATH BHIBOJBI HA OCHOBE ITHUX PE3YyJIbTaTOB;




3aa4
npodeccuoHanb
HOM
JCSITEIIbHOCTH

HCCJIEIOBATEIbCKYIO
WH/IMBUYAJIbHO U B TPYIIIIE;
OBiajeHne  yHUBepcaIbHBIMH
M03HABATEJILHBIMM 1eliCTBUSIMU .
B) padora ¢ unopmaumeii:

- BJIAJICTh HABBIKAMU TOJTY4YECHUS HHPOPMAIIUH U3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENILHO
OCYILECTBIISATh TIOUCK, AHAIN3, CUCTEMATH3AIHIO 1
MHTEPIIPETAlNI0 WH(OPMAILUU Pa3IUYHbIX BUJOB
1 GOpM IIpeICTaBICHHS,

- CO3/1aBaTh TEKCTHl B Pa3NUYHbIX (opMaTax c
y4eTOM Ha3Ha4YeHHs HMH(POpPMAIUM W LEJIeBOH
ayIUTOPUU, BHIOWpaAs ONTUMAIbHYIO (QopMy
NPECTABICHUS U BU3yaTH3aIHH;

- OLIGHHWBAaTh JIOCTOBEPHOCTH, JIETUTHUMHOCTb
UHPOpPMALIUK, €€ COOTBETCTBHUE IIPABOBBIM H
MOpaIbHO-ITHUYECKUM HOPMaM;

- HWCHOJB30BAaTh CpPEACTBA HH()POPMAIMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJOIMH B pelIeHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHU3allMOHHBIX  337a4y ¢  COONIO/IEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKUA O€30MaCHOCTH,
THTUEHBI, pecypcocOepeeHHs, MpPaBOBBIX U
THYECKHMX HOPM, HOPM  HWH(POPMAIMOHHOH
0e30IMacHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopMannu, UH(HOPMAIIMOHHOH 0€301MacHOCTH
JMYHOCTH,

JCATCIIBHOCTD

Y4eOHbIMU

- YyMeTh aHAIM3UPOBATh XUMHUYECKYI0 HMH(GOpPMAIMIO, MOJYy4aeMyl U3 Pa3HBIX
HMCTOYHUKOB (CpeACTB MaccoBOU nHpopmanmu, ceTh IHTepHET U Apyrue);

- BJIQJICTh OCHOBHBIMH METOJAMU HAyYHOT'O MO3HAHHUS BEHIECTB U XUMHYECKUX
sIBJICHUH (HaOJI0/IeHne, U3MEPEHUE, IKCIIEPUMEHT, MOACIIMPOBAHNUE);

- yMeThb MPOBOJUTH pacyeThl MO XHMHUYECKUM QopMylaM U YpaBHEHHUIM
XUMHYECKHX  PEaKIuid ¢  HUCHOJb30BaHWEM  (DU3MYECKHX  BEIUYHH,
XapaKTepU3YIOIINX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00bema
(HOpMasbHBIE YCIOBHS) ra30B, KOJIMYECTBA BEIIECTBA; UCIOJIb30BaTh CUCTEMHbBIC
XUMHUYECKHE 3HAHUS U1l MPUHSATHS pPEIIeHUH B KOHKPETHBIX KU3HEHHBIX
CUTYAIIUX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

OK 04.
O¢ddexTuBHO
B3aMMOJICHICTBOB
aTh ¥ paboTaTh B

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOATEIIbHOCTH U CAMOOIIPEIETIECHHUIO;
-OBJIaJICHUE HaBBIKAMH yueOHo-
HCCIIEIOBATENILCKOM, MPOEKTHOM W COUMAIbHOU
JIeITeILHOCTH,

- YMETh IUIAHUPOBATH M BBIMOJHATH XUMUYECKUM SKCHEPUMEHT (TIpEeBpALLECHUS
OPraHMYeCKUX BEIIECTB MPU HArpeBaHWM, MOJYYEHHUE ATUIICHA U M3YYCHHUE €ro
CBOWCTB, KQYECTBEHHBIE PEAKLIMHU HA aJbJETUJbl, KpaXMall, YKCYCHYIO KHUCJOTY;
JeHaTypanusi OCJNKOB NMPU HArpEeBaHWHM, I[BETHHIE PEAKIMH OCIKOB; MPOBOIAUTH
peaKkiuu HOHHOTO 0OMEeHa, ONPeNeNATh CPey BOJHBIX PACTBOPOB, KAUECTBEHHBIC
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KOJJICKTHUBEC U
KOMaHIC

OBaaneHue YHHBEPCAJIbHbIMH
KOMMYHUKATHBHBIMU /Il CTBUSIMH:

0) coBMeCTHas 1eATeJIbHOCTD.

- TMOHUMAaTh H HCIIOJB30BAaTh MPEUMYIIECTBA
KOMAaHJTHOW ¥ MHAWBUIYaTbHON PaOOTHI,

- NPUHUMATHh €T COBMECTHOW [ESATEIBHOCTH,
OpPraHU30BBIBATh U KOOPJIUHUPOBATH IEUCTBHS IO
€¢ IOCTHKCHHUIO: COCTaBIIATh IIJIaH JCHCTBUIA,
pacupenesnsaTh POJu C y4UeTOM MHEHUH YYaCTHUKOB
00CyXIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

-  KOOPJMHHMPOBAaTH ¥ BBHIOJHATH pPaboOTy B
YCIIOBUSAX pealIbHOTO, BUPTYaIBHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBJIATH TO3UTHBHOE CTPATETUYCCKOE
MOBE/ICHHWE B PA3IMYHBIX CUTYaIUAX, MPOSBISATH
TBOPYECTBO M BOOOpAKEHUE, OBITH MHUITMATHBHBIM
OBaanenue YHHBEPCAJIbHbIMH
PeryisiTHBHBIMH € CTBUSIMU:

I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

- IPUHUMATh MOTUBEI U apTYMEHTBI JIPYTUX JTFOCH
MIPU aHAJIK3€E Pe3yNbTaTOB ACITEIbHOCTH;

- IpU3HABATh CBOE MPABO W MPABO JPYTUX JIOACH
Ha OIINOKH;

- pa3BHUBATh CITIOCOOHOCTH TOHUMATH MUD C
MO3UIUH JIPYTOr0 YeIIOBEKa;

peakuuu Ha cynbdart-, KapOOHaT- U XJIOPUI-aHUOHBI, Ha KATUOH aMMOHUSL; peliaTh
SKCIEpUMEHTANIbHbIE 3ajaud 1o Ttemam "Metamwiel" u  "Hemeramisl") B
COOTBETCTBUM C TMpaBUJIAMH TEXHUKH O€30MaCHOCTH TMpu oOpalieHuu ¢
BEIIECTBAMH U JIA0OPATOPHBIM OOOpPYAOBaHUEM; TIPEACTABIATH PE3yIbTAThI
XUMHUYECKOTO SKCIIepUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyITHUPOBATH BBIBOIBI HA OCHOBE 3THUX PE3yIbTaTOB

OK 07.
CopelicTBOBaTH
COXpaHEHHIO
OKpPY’KaIOILIEeH
cpenpl,
pecypcocoepexe
HUIO,
MPUMEHSITh

B 00/1acTH 3K0JI0rHYeCKOr0 BOCIIUTAHUS:

- chopMHPOBAHHOCTH IKOJIOTHUYECKON KYIBTYPHI,
MMOHMMAaHWE BIIMSIHHUS COIMATBLHO-IKOHOMHYECKUX
MPOIIECCOB  HA  COCTOSHUE  MNPHUPOIHON U
COLIMATILHOW  Cpellbl, OCO3HaHHE TIJI0OATBLHOTO
XapakTepa YKOJIOTUIECKUX MPOoOIIeM;

- copmupoBaTh  MpENCTABIEHUSA: O  XUMHUYECKOW  COCTaBIIAIONIICH
€CTECTBEHHOHAaY4YHOW KapTHUHBI MUPA, POJIM XUMHH B MIO3HAHUU SIBIICHUN IPUPOJIBI,
B (OPMHUPOBAHHUU MBIIUIEHUS U KYJIbTYpbl JIMYHOCTHU, €€ (PYHKIIMOHATbHON
TPaMOTHOCTH, HEOOXOIMMOM ISl pelICHHS IPAKTHUECKUX 3374 M IKOJIOTUIECKHU
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3[I0POBBIO U TIPUPOTHOMN Cpelie;

- YMeTh COOMI0IaTh MpaBUiia IKOJIOTUYECKH [EIeCO00Pa3HOT0 MOBEAEHUS B OBITY
Y TPYJIOBOU JIEATEILHOCTH B LIETISAX COXPAHEHUS CBOETO 3/I0POBhS M OKpYKAIOIIEH
MPUPOJIHON CpeJibl; YUUTHIBATh OMNACHOCTh BO3JIEMCTBUSI Ha >KMBBIE OPTaHU3MBbI
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3HaHUA 00

- INIAaHUPOBAaHHUEC M OCYHICCTBJICHHUEC ,I[CﬁCTBHfI B

OIIPCACIICHHBIX BCIICCTB, ITIOHUMAas CMBICII ITOKA3aTECIIA npez[eanoﬁ ,HOHYCTHMOﬁ

U3MEHEHUU OKPY’KaIOIlleW Cpelle Ha OCHOBE 3HAHUA LEJeH | KOHLCHTPALUK
KJIMMarTa, YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA;
IIPUHIUIIBI AKTUBHOE HENPUATHE JEHUCTBUM, IPUHOCSIIMUX
OepeKIMBOro BpEXl OKpYXKarolleH cpene;
IPOU3BOJCTBA, |- YMEHHUE IIPOTHO3UPOBATh HEOJArONpPUITHBIE
3¢ deKTUBHO 9KOJIOTMYECKHE IOCIEACTBHS NPEAIPUHUMAEMBIX
JIEICTBOBATH B JIEHCTBUM, IPEAOTBPAILATD UX;
Ype3BbIYANHBIX | - paclIupeHue OIIbITa JEATEIIBHOCTH
CUTYyalUAX DKOJIOTUYECKON HAIIPaBICHHOCTH;
- OBJIQJICHUE HABbIKAMH y4e€OHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COLMAJIbHOM
JESATEIIBHOCTH;
[IK 2.3. | BIaJeTh HaBBIKAMH TOJYy4YeHUs HH(pOpMaruu u3 | BEIMOIHATE HMHCTAUSIINIO, HACTPOWKY U OOCIYy)KMBaHHE MPOTPAMMHOTO
Hacrpaunsats UCTOYHHUKOB pa3HbIX THIIOB, CaMOCTOSTEJIBHO | O0EeCleYeHus KOMIBIOTEpHBIX cucTeM. HacTpoiika OTIeNbHBIX KOMIIOHEHTOB
1paBa OCYIIECTBIIATh [TOUCK, AHAJIU3, CUCTEMATU3ALMIO U | IPOrPAaMMHOT0 00€CIIeUeHUsI KOMIIBIOTEPHBIX CUCTEM.

HI0JIb30BaTeNei B
COOTBETCTBUH C
(GyHKLIHMOHAIBH
BIMH  33/1a4aMU
(pomsiMu) © Ha
OCHOBAHHHU

UHpOpPMALIUU O
MIOBEJICHYECKHIX
daxTopax.

UHTEpHpeTanno UHGOpPMaMK Pa3InYHbIX BHJIOB
1 GOopM Ipe/ICTaBICHHUS;

UCMOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX H
KOMMYHMKAI[UOHHBIX TEXHOJIOTMH B pELIEHUU

KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpPTaHW3AIlMOHHBIX  3a7ad C  COOJIIOJIeHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU O€30MaCHOCTH,
TUTHUEHBI, pecypcocOepekeHusi, IpaBOBBIX U
THYECKUX HOpPM, HOpM  HHGPOPMAIMOHHOMN
0e301macHOCTH

[lonOupate u HacTpamBaTh KOHQPUIYypallMIO MPOrPaMMHOTO oOecreyeHus
KOMITHIOTEPHBIX CUCTEM. [IpOBOIUTH MHCTAUISIIUIO IPOTPAMMHOTO 00ECTICUEHHS
KOMIIBIOTEPHBIX CcHUCTEM. [Ipon3BOAUTH HACTPOHKY OTIEIBHBIX KOMIIOHEHT
MIPOTPAMMHOTO 00€CTICUeHUSI KOMITBIOTEPHBIX CUCTEM.

OcHoBHBIE MeTOABI M cpencTBa 3(PGEKTUBHOTO aHalu3a (YHKIHOHHUPOBAHUS
nporpaMMHOTo obecrnieueHusi. OCHOBHBIE BHIBI PaOOT Ha ATAme COMPOBOXKICHUS
I10




2. CTpyKTYypa U copep:kaHue 00111e00pPa30BATEIbHOM N CHUILINHBI « XHUMMD)

2.1. O0beM JUCHUILINHBI U BBl y4eOHOH padoThI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 72
B T.4.

OcHoBHOE coJep:KaHue 64
B T. Y.:

TeopeTuyeckoe o0ydeHue 26
MPAKTUYECKUE 3aHATUL 24
nabopaTopHbIC 3aHATHS 10
IIpodeccuonabHO-OpHMEHTHPOBAHHOE co/lep:KaHMe (Co/lep:KaHue 5
NMPUKJIAJTHOT0 MOYJIA)

B T. Y.:

TEOpeTHYeCcKoe 00yUeHue 2
MPAKTUYECKHUE 3aHATHS 4
IIpomeskyTounasi arrectanus (1updepeHInpOoBaHHbIN 3a4eT) 2
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HaumeHoBaHue Conep:kanue y4yeOHOro MaTtepuasa (0OCHOBHOE M MPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), OB LeM 1ACOR dopmMupyembie
pa3aesioB U TeM JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHONA MOY.Ib KOMIIeTeHIIH U
1 2 3 4
OcHOBHOE coepKaHue 64
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 6
Tema 1.1. OcHoBHoOe coaepkaHue 4 OK 01
Crpoenue aToMOB
XAMMIECKIX Teopernueckoe o0yueHue 2
3JIEMEHTOB U _ _
npupona CoBpeMeHHast Mojelb CTpoeHus atoma. CHMBOJMYECKHM SI3BIK XUMHUU. XUMHUYECKUU DIIEMEHT.
XHMU9ECKOi DOnekTpoHHas KoH¢urypamus aroma. Knaccudukamus XMMHYECKHX SJIEMEHTOB (s-, P-, d-?J'IeMeHTBI).
CBSI3H Banentneie  snexkTpoHsl.  BaneHTHOCTb.  DNEKTpOHHass  MPUPOJA  XUMHUYECKOM  CBSI3H. 2
DNeKTPOOTPUIATEIbHOCTh. BUIBI XMMHUYECKOW CBs3M (KOBaJICHTHAs, WOHHAs, MeTaJIM4ecKas,
BOJIOPOHAs) M CIIOCOOBI e 00pa30BaHMS.
IpakTuyeckune 3aHATUS 2
Pemenne 3amaHuii Ha HCHOJNB30BaHUE XUMHUYECKONM CHMBOJMKM W Ha3BaHUW COEJUHEHUN M0
HOMEHKJIAType MEXIYHAPOIHOTO COI03a TEOPETUYECKON U TPUKIIAJHON XUMUH U TPUBUAJIBHBIX Ha3BaHUI
JUISL COCTABIICHUSI XUMUYECKHX (POPMYIT IBYXaTOMHBIX COSAMHEHUN (OKCHUIOB, CyNb(UI0B, THAPUIOB U
T.I1.) ¥ IPYTUX HEOPTAaHUYECKUX COCTUHEHHUH OTICIbHBIX KJIACCOB. 2
[IpakTHueckue 3aaHusl Ha YCTAHOBIIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEPUOIMYECKIM HU3MEHEHHEM CBOMCTB XMMHYECKUX DJIEMEHTOB M UX COCIUHEHUN B COOTBETCTBUU C
nonoxeHnueM [lepuoanueckon CUCTEMBI.
Tema 1.2. OcHoBHOE coaepKaHue 2 OK 01
[Tepuoanueckuii OK 02
3aKOH U TaOIHIa I[IpakTHyeckune 3aHATHSA 2
H.N. Menneneepa _
[Tepuoanueckas cucrema xumuueckux aneMeHToB J[.M. MenaeneeBa. @U3nueckuii CMbICI 5

[Tepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHHUST CBOMCTB XUMHUYECKHUX
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3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX M CIIOKHBIX BEUIECTB B COOTBETCTBUHU C TTOJIOKEHUEM
XUMHUYECKOTo aemeHTa B [lepuonnueckoit cucreMe. MupoBo33peHUYECKOE M HAyYHOE 3HAYCHUE
[Tepuonuueckoro 3akona [I.1. Menaeneesa. [Iporno3ssl .M. MenneneeBa. OTKpbITHE HOBBIX
XHUMHYECKHUX 3JIEMEHTOB.

Pemienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTEPU3ALUI0 XUMUYECKUX
3JIeMEeHTOB «MeTaNTMYecKie / HEMETAUTUIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMUIECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B MEPUOJIUUECKON CUCTEME
xumuueckux ayementoB .. MeneneeBa»

Pa3nen 2. XuMuuyeckue peakuuu 10
Tema 2.1. Tunst OcHOBHOe coiep:KaHue 4 OK 01
XUMHAYECKUX IIK 3.4
peakuuii Teopernyeckoe o0yuenue 2

Krnaccudukanus v THITBI XUMAYECKUX PEaKIUi C ydacTHeM HeopraHndeckux BemecTB. CocTaBiieHue

YpaBHEHUH pPeakIuii COSTMHEHUS, PAa3JIOKEHHUs, 3aMEIIIeHNsI, 0OMEHa, B T.4. PEaKIIMi TOPECHHUSI,

OKHCJIEHUA-BOCCTAHOBIICHHUSL.

YpaBHEHHUsI OKHCIICHHUI-BOCCTaHOBIICHUS. CTeneHb oKucaeHusA. OKHCIUTEIh U BOCCTAHOBUTEIb. 2

CocraBiieHHEe U YpaBHUBAHUE OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIX PEAKITI METOIOM JIEKTPOHHOTO

Oanmanca. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPOJIe, MPOM3BOACTBEHHBIX MpoLleccax 1

KU3HECATCIIEHOCTH OPraHU3MOB

IMpakTHyeckue 3aHATHS 2

KonnuectBennsie oTHOMIEHUS! B XUMUU. OCHOBHBIE KOJHMYECTBEHHBIC 3aKOHBI B XMMHUU U PacUeThl O

YpaBHCHHSIM XUMHYECKUX peaknuidi. Moib Kak eIWHWIA KOJMYECTBA BemlecTBa. MoJspHas macca.

3aKOHBI COXpaHEHHUsI Macchl M dHepruu. 3akoH ABoraapo. MounspHseli 00beM ra3oB. OTHOCHUTENbHAS 2

IUIOTHOCTH Ta30B. PacdeTsl 1o ypaBHEHHSIM XMUMHUYECKUX PEAKIMHA C WCIIOJIb30BAHUEM MAaCChl, 00beMa

(HOpMaJIbHBIC YCIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaepKaHue 4 OK 01
DIIEKTPOIUTHYECKA OK 04

Teoperuueckoe o0yueHue 2 [IK 3.4
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I JUCCOLIHALIUS U

Teopust 2IEKTPOIUTHYECKON AUCCOMAaMU. OHBI. DIEKTPOIUTHI, HEAJIEKTPOIUTHI. Peakiimym MOHHOTO

MOHHBINA 00OMEH obmena. CocTaBleHHE peakIMii MOHHOrO OOMEHa MyTEM COCTAaBJIEHUS UX TOJHBIX U COKPAIIEHHBIX 2
MOHHBIX YpaBHeHUN. KHCIOTHO-OCHOBHBIE peakiuy. 3aJaHusl Ha COCTABJIICHUE HOHHBIX PeaKuil
JlaGopaTopHble 3aHATUS 2
JIaGoparopHas paboTa “THUIBl XUMHUYECKUX PEaKInn”.
HccnenoBanue TUIOB (110 COCTaBY U KOJMYECTBY UCXOAHBIX U 00Pa3yIOIINXCs BEIIECTB) U MPU3HAKOB 9
XUMHYECKHUX peaknuii. [IpoBeneHme peakinii HOHHOTO OOMEHa, OTpe/IeNIeHNE CPeIbl BOIHBIX
pacTBOpoOB. 3a/1aHUS HA COCTaBJICHHE HOHHBIX peaKlnuii
KonTpoasnas
CtpoeHue BemiecTBa U XUMUYECKUE PEeaKIINU 2
padora 1
Paznean 3. CTpoeHue U CBOICTBA HEOPTaAaHUYECKUX BelleCTB 16
Tema 3.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKJIATYpa 1 Teopernueckoe o0yuenue 2 TIK 3.4
CTpOCHHE .
HEeOpraHHYECKHX IIpenmer Heopranuueckoit xumuu. Kiaccuduxanus HeopraHuueckux BemiecTs. [IpocTsie U c10kKHbIE
BEIIECTR BeniecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEIIECTB (OKCHIBI, THAPOKCUIBI, KHCIIOTHI, COJH). B3anMocBs3b
HEOPraHMYECKUX BEUIeCTB. ArperatHble COCTOSHUS BelecTBa. Kpucrannuueckue 1 amophHbIe
BelIeCTBA. TUIBI KPHUCTATMYECKUX PEIIETOK (aTOMHAs, MOJICKYJISIpHAst, MOHHAs, METAJTHYECKas). 2
3aBUCUMOCTh (PU3UYECKUX CBOICTB BEIIECTBA OT THUIA KPUCTAIIIMYECKON PEIIETKU. 3aBUCUMOCTb
XUMHAYECKON aKTHBHOCTH BEIIECTB OT BHJIa XUMUYECKOH CBS3H U THITA KPUCTATHUECKONW PETIETKH.
[TprurHBEI MHOTOOOpa3usl BEILIECTB
IIpakTH4eckue 3aHATHSA 2
HomeHnknarypa HeopraHHYECKIX BEIIECTB: HA3BAaHHUE BEIIECTBA UCXOMS U3 X XUMHUYECKON (hOPMYITBI
WA COCTaBJIEHUE XUMHUYECKON (POPMYIIBI MCXO/S U3 Ha3BaHMUS BEIIECTBA [0 MEXIYHAPOIHON
(MIOIMTAK) nnu TpuBUaJIbHON HOMEHKJIATYpE. 2

Pemienne mnpakTHUecKuX 3aJaHUi MO KJIAcCH(PUKAIMK, HOMEHKJIAType M XUMHYECKHM (opmynam
HEOpPraHMYECKUX BELIECTB PA3JIMYHBIX KJaccoB (yrapHblii ra3, YIJIEKHCIbIM Ta3, aMMHaK, ramieHas
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W3BECTh, HETallleHas! U3BECTh, TUThEBAs COJA M IPYTHX ): HA3bIBaTh U COCTABIIATH (DOPMYIIBI XUMHYCCKUX
BEIIECTB, ONPEILSISITh MPUHAICKHOCTD K KJIaccy.

HcTouyHnkH XMMHYECKOH HHpOpMAIUK (CPEICTB MAaCCOBOM MH(pOpMAIUH, ceTh HTEpHET U Ipyrue).
[Touck nHGOpPMALIMHK 10 HA3BaHUAM, UIACHTU(UKATOPAM, CTPYKTYPHBIM (popMyiiam

Tema 3.2. ®usuko-| OcHOBHOe coep:kaHue OK 01
XUMUYECKHE OK 02
CROMCTBA TeopeTuyeckoe o0yueHue [IK 3.4
HEOPraHUYECKUX .
BEIIECTE Meramipl. O0mue ¢usznyeckue U XUMHUYEcKue cBoicTBa MeramioB. CrocoObl mosydyeHus. 3HaYeHHE

METaJUIOB M HEMETAUIOB B INPHUPOAEC U KU3HEIACATEIBHOCTH 4eJIOBeKa M opraHu3moB. Kopposus

METAJUIOB: BUJIbI KOPPO3HUH, CLIOCOOBI 3aIlIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnel. OOmme ¢usnyeckue M XUMHYECKHE CBOMCTBA HEMETaUIoB. THIMYHBIE CBOWCTBA

HemetaiioB [V— VII rpynn. Knaccuduxanus 1 HoMeHKIaTypa COeJUHEHU HeMeTaioB. KpyroBopoTsl

OMOTEHHBIX JIEMEHTOB B IIPUPO/IE

XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKHUX BEIECTB (OKCHJIOB, TMJIPOKCUI0B, KUCIIOT,

cojieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHUH,

BBICIIX OKCHJIOB U TUAPOKCUIOB

IIpakTH4yeckne 3aHATHA

CocraBiieHne ypaBHEHMH XMMHUYECKUX DPEAKIMM C y4yacTHEM IPOCTBIX U CIOKHBIX HEOPraHUYECKHX

BEIIECTB: META/NIOB M HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMM M aM(QOTEpHBIX THAPOKCUIOB; HEOPraHWYECKUX COJeH,

XapaKTEepU3YIOIIMNX UX CBOMCTBA.

Pemenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAB, NOJYYEHUE H

0e30macHOe HCIOJIb30BaHUE BaKHEHIIMX HEOPraHWYECKHX BEIIECTB B OBITY M NPAKTHYECKOil

JESATEIbHOCTH Y€JI0BEKA
Tema 3.3. OcHOBHOe coep:kaHue OK 01
WNnentudukanus OK 02
HEOPraHMYEeCKNX JlaboparopHble 3aHATHS OK 04
BEIIECTB IIK 3.4

JIaGoparopHas pabota «neHTHuuKanys HEOPraHMUYECKUX BEIIECTBY.
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Pemenne skcnepuMEHTaNbHBIX 3a7a4 IO XMMHYECKMM CBOMCTBaM METAJJIOB M HEMETAJJIOB, IIO
pacro3HaBaHMIO U IOTYYECHUIO COEAMHEHUI METAJUIOB U HEMETAJIOB.

WnenTudukanuss HEOPraHMYECKHUX BELIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMHUYECKHX CBOMCTB,
XapaKTepHBIX KAa4eCTBEHHBIX peakiuii. KauecTBeHHbIe peakiuu Ha cynbpaT-, KapOoHAT- U XJIOPU-
aHMOHBI, HA KATUOH aMMOHMSI

KonTpoasnas
padora 2

CBolicTBa HEOPraHMYECKUX BEIIECTB

Pazngea 4.

CTpOCHHe M CBOMCTBA OPraHnveCKMuxX BeIeCTB

24

Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKHUX
BCIIIECTB

OcHoBHOE CoAcpiKaHue

TeopeaneCKoe oﬁyqelme

[losiBieHne 1 pa3BUTHE OPTAaHMYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckor xumun. Mecto u
3HAYEHUE OPraHNYECKOU XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XHAMHMYECKOE CTPOCHHUE KaK NOPANOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJICHTHOCTH.
OCHOBHBIE ITOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUS OpraHudeckux coenuHeHuii A.M. bytiieposa.
VYriepoaHblid CKENEeT OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTpoeHHus MoJeKy. M3omepus 1 u30Mepsl.

[lonsitTue o @QynkuuoHanbHoM rpynne. Panukan. IlpuHuunel KiacCU(pUKalUM  OPraHUYECKUX
COeIMHEHUI. MeXyHapoaHast HOMEHKIATypa U MIPUHIUIIEI HOMEHKIJIATYPbI OPraHUYECKUX COCIUHEHUN.
[TonsiTrie 00 a30TcoEpKALINX COEAMHEHUSIX, OMOIOrMYeCKH aKTUBHBIX BelllecTBax (yriieBojax, Kupax,
OemKax u Jp.), BBICOKOMOJIEKYJISPHBIX COEIMHEHHUIX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTH4yeckne 3aHATHA

Homenkiatypa opraHuyeckux COEIMHEHHH OTAENBHBIX KJIACCOB (HACHIIICHHBIEC, HEHACHIIICHHBIE W
apoMaTHYeCKHUEe YTJIEBOJOPO/bI, CIUPTHI, (DEHOIbI, albJIerHIbl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBneHre TMOJTHBIX W COKPAIIECHHBIX CTPYKTYPHBIX (OPMYJT OPraHUYECKHUX BEIIECTB OTIACIBHBIX
KJIACCOB, HCIIONIb3Yysl WX HAa3BaHUS MO CHUCTEMATHYECKOW W TPUBHUAIBHOW HOMEHKJAType (ITUIIEH,
aneTuieH, TuIepuH, (eHon, (GopmanbAeTrua, YKCyCHas KHUCIOTa, TIWIHH). PacdeTsl mpocrenmei
(hOopMyIIbI OPraHUYeCKOM MOJIEKYJIBI, HCXO/SI U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01
IIK 3.4

OcHoBHOE coaepKaHue

12

OK 01
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Tema 4.2.
CBolicTBa
OPraHUYECKHUX
COCIMHEHHUH

TeopeTnyeckoe o0yueHue

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJaccoB (0COOEHHOCTH
KJ1accu()UKAMU 1 HOMEHKJIATYyphl BHYTPH KJIacca; TOMOJIOTHUYECKUH psif v o0mas popmyrna; U30Mepus;
(bu3nyecKkre CBOMCTBA; XUMUYECKHE CBONCTBA; CLIOCOOBI MOTYUYCHHS):

— TpeJebHbIe YIIeBOAOPOIbI (IKaHbl U IUKJIOANKaHbl). ['opeHHe MeTaHa Kak OJIMH M3 OCHOBHBIX
HMCTOYHHMKOB TEIJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YIIIEBOJAOPOI0B, HAXOXKICHHUE B
MPUPOJE U TPUMEHEHUE AJTKAHOB;

— HeTpeiebHbIC (ATKEHBI, AIKUHBI M aJIKaIMEHbI) U apOMaTHYECKUE YIIeBOA0pOAbl. [ opeHne aneruicHa
KaK UCTOYHHUK BBICOKOTEMIEPATYPHOI'O IIJIAMEHH JIJISI CBAPKU U PE3KHU METAJIJIOB

— KUCJIOPOACOIepKAIINE COSTUHEHUS (CTUPTHI U ()eHOIIBI, KAPOOHOBBIC KUCIOTHI M A(UPBI, AITICTUIIBI U
KCTOHBI, JKUPBI, YIJIeBOJbI). IIpakTHyeckoe NPUMEHEHHWE JTWUJICHIJIMKOJSA, TJIMIEpUHa, (eHoa.
[Ipumenenne Qopmanbpaernaa, ameraibJeTHaa, YKCYCHOH KHCIOThL. MpUIa Kak COJM  BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIHE CBOKWCTBA MbLjIa

— a30Tco/iepKallue COeAMHEHNS (aMIUHBI 1 AMUHOKHUCIIOTHI, OeNku). BricokOMONeKyIapHbIe COeTUHEHUS
(cunTeTMYEeCKME U OWOJOTMYECKU-aKTHUBHBIC). MoHOMEp, mMOJUMEp, CTPYKTYpHOE  3BEHO.
[Tonumepu3anus 3TUIICHa KAK OCHOBHOE HAIIPaBJICHHUE €r0 UCIIOIb30BaHUSI.

I'eneTnyeckas CBsI3b MCXKY KilaCCaMU OpPTraHUYCCKUX COCI[I/IHGHI/Iﬁ

HpaKaneCKue 3aHATHSA

CBoiicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KIJIACCOB (TpUBHAIBHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XMMUUYECKHE CBOICTBA, CIIOCOOBI MOJIy4YEHUs): IpeebHble (aJKaHbl U IUKIJIOAJIKaHbI),
HenpeaeabHbIe (AIKEeHbI, TKHUHBI U aJIKaJJUeHbl) 1 apOMaTHUECKUE YTIEBOJAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE KUCTIOTHI U A(UPHI, aJbAECTUAbl U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI, BLICOKOMOJIEKYJISIPHBIE
COEIUHEHMS. 3aJaHNs HAa COCTABICHHE YPABHEHMM XMMHYECKHMX PEAKIMM C y4aCTHEM OPraHMYeCKUX
BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHUS

CocraBrneHne cxeM peakiuidi (B TOM 4YHCIE 1O TMPEATOKEHHBIM IeTOYKaM TMpeBpalleHuit),
XapaKTEPU3YIONIUX XUMUUYECKHE CBOWCTBA OPTaHUUECKUX COSTMHEHUI OTIEIBHBIX KJIACCOB, CIIOCOOBI X
MOJYyYEHUS] M Ha3BaHUE OPraHUYECKUX COCAMHEHUN MO TPUBUAIBHOM WM MEXKIyHAPOJAHOU
CUCTEeMaTHYECKON HOMEHKJIIAType.

OK 02
OK 04
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Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX TEOPETHYECKUX 3aJlaHMi Ha CBOWCTBA OPTraHUYECKUX
COEIMHEHUH OTJEIbHBIX KJIACCOB

JlabopaTopnasi padora

JlabGopaTopHas pabota “IIpeBparieHus OpraHUYECKUX BEIIECTB ITPU HArpEeBaHHUH'".
ITonyyenue sTuneHa U U3y4eHHUE €ro CBOMCTB. MoaeInpoBaHue MOJIEKY)I U XUMAYECKUX MPEBPALCHUN
Ha [IpUMEpE 3TaHA, SITUJICHA, AlleTUIICHA U Jp.

Tema 4.3.
WNnentudukanus
OpPraHUYECKUX
BEILIECTB, UX
3HAYEHUE U
IPUMCHCHHE B
OBITOBOM U
MPOU3BOACTBEHHOMN
EeITEIbHOCTH
YyeJoBeKa

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

buooprannueckue coenuHeHus. IlpumeHeHune u Ouojoruuyeckas poJib yrieBojoB. OKucCIEHHE
YIJIE€BOJOB — MCTOYHHUK OHHEPruM HKUBBIX OpraHu3mMoB. OOnacTh NpPUMEHEHUS aMUHOKHUCIIOT.
ITpeBparenust 6e1K0B MUK B opranusMe. buonoruueckue pyHkunu 6enkoB. buonornueckue GpyHKIuu
XKUPOB. PoJib opraHnyeckoil XuMuM B peLIeHUH MTPo0JIeM MUIIEBOW O0€30I1aCHOCTH

Koncyabranus. Poibs opranndyeckoil XuMUM B peLICHUH MPoOJeM IHEPreTUYecKoil 0e30macHoCTy, B
Pa3sBUTHM MEIUIMHBI, CO3JaHUU HOBBIX MaTEpHUAIOB, HOBBIX MCTOYHHKOB 3HEPruM (aJbTepHATHUBHBIE
UCTOYHUKU HHepruu). OmacHOCTh BO3AECUCTBHUS Ha >KMBBIE OpPraHU3Mbl OpPraHMYECKHUX BEIIECTB
OTJENBHBIX KJIaccoB (YIJI€BOJOPO/Ibl, COIUPTHI, (PEHOIIBI, XJIOPOPraHNYECKUE TPOU3BOAHBIE, albIEI /bl
U JIp.), CMBICT ITOKa3aTelsi IpeIeIbHO JOMYCTUMOMN KOHIIEHTPAIUH

JlabopaTopHble 3aHATHSA

JlaboparopHas padota: “UneHTrduKaIMs OPTaHUYECKUX COSAMHEHUN OTJENbHBIX KIIACCOB”
WNnentudukanus opraHMuecKUX COeIMHEHUHN OT/IEIbHBIX KJIACCOB (Ha MpUMEpPE allbJeruI0B, KpaxMasia,
YKCYCHOM KHCIOTBI, OEITKOB U T.I1.) C UCMOJIb30BaHUEM UX (DU3UKO-XUMUYECKUX CBOMCTB M XapaKTEPHBIX
KauecTBEHHbIX peakuuil. JleHarypanuss Oenka mpu HarpeBaHuu. l[BeTHhle peakuuu O€IKOB.
BO3HMKHOBEHNE aHAIMTUYECKOIO CUTHANA C TOYKHM 3PEHUS XMMUYECKHX MPOLECCOB MPU MPOTEKAHUU
KaueCTBEHHOW peaKIiy, MO3BOJISIONIEH HACHTUPUIIMPOBATH MPEASIOKEHHbIE OpraHN4YeCKHe BEECTBA

KonTtpoibHasn
pabdora 3

CTpyKTypa U CBOICTBA OPraHUYECKUX BEILIECTB

OK 01
OK 02
OK 04
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Pa3pgea 5.

Kunernuyeckue n TEPMOAUHAMHUYECCKUEC 3AKOHOMEPHOCTH IIPOTEKAHUA XUMHYECKUX peaKIII/Iﬁ

CkopocTh OcHoBHOe coJep:xkaHue OK 01
XUMUYECKHUX OK 02
peaKuuii. Teopernueckoe o0yuenue
XUMHUECKOE
paBHOBECHE CKopoCTh peakiuM, €€ 3aBUCHUMOCTb OT Pa3IMuYHbIX (AaKTOPOB: MPHPOJBI pearnpyloux BewleCTs,

KOHLEHTPALlU pEearupymoolux BELIECTB, TEMIEpPaTypbl U IUIOAAM PEaKIHMOHHOW IOBEPXHOCTH.

TennoBblie 3 GEKTh XUMUYECKUX peaKkIMid. DK30- U SHAOTEPMHUUYECKHUE, PEAKLIUH.

OO6patuMocTh peakiuii. XMMHYECKOE PABHOBECHE M €0 CMEIIIEHHUE O/ ICHCTBUEM Pa3IMYHBIX (PaKTOPOB

(KOHLIEHTpalMsl peareHTOB WM IMPOAYKTOB pPEaKLUMH, JaBlIEHHE, TemIeparypa) Ajis CO3/aHUus

ONTUMAJIbHBIX YCIOBUN MIPOTEKAaHUsI XUMHUUYECKUX npoueccoB. [Ipunnun Jle [latense

IIpakTH4eckue 3aHATHA OK 01

OK 02

Pemienne npakTHKO-OPMEHTUPOBAHHBIX 3aJaHUN Ha aHAIU3 (AKTOPOB, BIUAIOUIMX HAa H3MEHEHHE

CKOPOCTH XUMHYECKON pPEaKLMH, B T.4. C HO3ULUI S3KOJIOTMUECKH 11€71eco00pa3HOro MoBeACHUs B ObITY U

TPYZAOBOH AESITEIBHOCTH B LIEJSIX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOUIEH IPUPOIHON CPEBL.

Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHnuna Jle-Illarense s

HaXOXKJCHHUS HAalpaBJICHUs] CMEILEHHs DPABHOBECHS XHMMHYECKOH peakuuu M aHanu3 (HakTopos,

BIIUSIIOLIUX HA CMEIIEHNE XUMUYECKOTO pPaBHOBECHS
Pazneu 6. PacrBopbI
Tema 6.1. OcHoBHOe coaep:xkaHue OK 01
[lonsTe o OK 02
pacTBOpax Teopernueckoe o0yueHue OK 07

Koncyabranus. PactBopenue kak ¢puznko-xummuyeckuit npouecc. PactBopsl. CriocoObl TPUTrOTOBICHUS
pacTtBopoB. PacTBopuMOCTh. MaccoBast 10J11 pacTBOPEHHOT0 BeniecTBa. CMBICI MOKa3aTels NPEAEIbHO
JOTTYCTUMOM KOHIIEHTPAIMH U €r0 UCIOJIb30BaHUE B OLIEHKE HKOJIOIMUYECKOil 0€30MacHOCTH.

[IpaBuia 5KOJIOTMYECKH LEIeCOOOPa3HOI0 MOBEACHHUS B OBITY M TPYJOBOH [EATENBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOIIEH MPUPOIHONU CPENbl; OMACHOCTh BO3JEHCTBUS Ha KUBbBIC
OpraHU3Mbl OIIPEIEICHHBIX BEILIECTB.

Pemennie npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN HA PacTBOPHI, UCIIOJIb3yeMbIe B OBITOBOI U
IIPOU3BOJCTBEHHOM JCATEIBHOCTH YEI0BEKa
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Tema 6.2. OcHoBHoOe coJepkaHue 2 OK 01
HccnenoBanue OK 02
CBOICTB pacTBOpOB |JIaGopaTopHbIe 3aHATHS 2 OK 04

JlaboparopHas padota «lIpuroroBienue pacTBOPOB».

[IpuroTtoBneHue pacTBOpPOB 3a/laHHOM (MaccoBoi, %) KOHLEHTpaUH (C MPAKTUKO-OPUEHTUPOBAHHBIMU 9

BOIIPOCaMH) U OTpeziesieHUe Cpeibl BOJAHBIX PACTBOPOB.

Pemrenue 3a1au Ha IPUTOTOBJICHUE PACTBOPOB
IIpodeccnonanbHO-OPUEHTUPOBAHHOE COJepKaAHMeE (COMEPKAHUE PUKJIATHOTO MOIYJIs1)
Pasnea 7. Xumusi B ObITY U IIPOU3BOACTBEHHOI JIeATeJLHOCTH YeJ0BeKa 6 OK 01

OK 02

Xumnst B OBITY U |OcHOBHOE coJepKaHme 6 OK 04
MPOU3BOJICTBEHHOU OK 07
JeATEIbHOCTH Teoperuueckoe o0yueHue 2 [IK 3.4
YyeJnoBeKa

Hogeiimme 10CTHKEHUS XUMUYECKOW HAYKA ¥ XUMHYECKON TEXHOJIOTHH. Poib XuMuU B 00ecrieueHun

9KOJIOTHYECKOM, YJHEPreTUYECKOM 1 MUIEBOI 6€30MacHOCTH, pa3BUTUU MeAUIMHBI. [IpaBuia moucka u 2

aHAJIM3a XUMHUYECKOW WH(POpPMAIUM W3 PA3IMYHBIX HUCTOYHHKOB (HaydyHas M y4eOHO-HAYyJIHAS

JauTepaTypa, CpecTBa MaccoBoii nHGopmanuu, cetb UHTepHeT)

IIpakTUyeckne 3aHATHSA

[Touck 1 aHanu3 KeHCOB O MPUMEHEHHH XUMUYECKUX BEIIECTB U TEXHOJIOTHH M0 TeMaM: MaTepuabl s

3IEKTPOHUKH, HAHOMATEpHUAJIbl, HICTOYHUKH SHEPIHH. 4

3ammra: [IpencraBnenue pe3ynbTaToB pelieHUsI KEMCOB B (popMe MUHH-IOKJIAJIA C Mpe3eHTaIuen

IIpomMe:xxyTouHasi aTTecTalus M0 TUCHUILIMHE (3a4eT) 2

Bcero 72

19




3. YcioBus peajm3ainuu NporpaMmbl 001eo0pa3oBaTebHON JUCHUILTHHBI

3.1. TpeOoBaHHMsA K MUHUMAJIBHOMY MaTE€PHAJIbHO-TEXHHYECKOMY O0ecrnedeHHI0

Jlng peanu3aluu MpOrpaMMbl TUCHUIUIMHBI JIOJDKHBI OBITH NPEAYCMOTPEHBI CIIEAYIONINe
CrelMaiIbHbIe MOMEUICHUs: y4eOHbI KaOMHET XUMHUH W/WIH y4eOHOM XMMUYECKOH J1TabopaTOpHH.

Oo6opynoBanue y4eOHOro kKabuHera (HArJsIHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoOJIeJIed MOJIEKYJI, MOJEIN KPUCTANIMYECKUX PEIIETOK, KOJUIEKIUHU MPOCTBIX U CIOKHBIX BELIECTB
W/WIA KOJUIEKIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHneneesa,
yueOHbIe (prIbMbI, HU(PPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHuyeckue cpeacTsa 00yuyeHHsi: KOMIBIOTED C YCTPOWCTBaMHU BOCIPOU3BEICHHUS 3BYKa,
IPUHTEP, MYJIbTUMEIUA-IIPOEKTOP C 3KPaHOM, MYJIbTHUMEIUNHAs JO0CKA, yKa3Ka-TIIPe3eHTEp Ul
Mpe3eHTalNM.

Oo0opynoBanue Jadopatopum U padovYux MecT JIa0OPATOPUM: MEH3YPKH, IHUIIETKU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIbl, IPEIMETHbIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJIbHBIX peakiyii, (uiIbTpoBaibHas Oymara, MPOMBIBAJIKH, CTCKISIHHbIE MPOOUPKHU, PE3UHOBBIC
npoOKku, (GoHapuKu, HAOOpP PEaKTUBOB, CTEKJISHHBbIC MAJIOUKH, MITATUBBI ISl MPOOUPOK; MEpPHBIE
LWIMH]PBI, BOPDOHKU CTEKJIIHHBIE, BOPOHKM JIeNUTeNbHble uauHapudeckue (50-100 mi), crynku ¢
necTukoM, (appopoBble YaIIKH, MUHLETHL, GUIBTPHl OyMakHbIE, BaTa, Mapisi, 4acOBbIE CTEKJIA,
AIIEKTPOIUIUTKH, JIAOOPATOPHBIE MITATHBBI, CIIMPTOBBIC TOPENKH, CIHYKH, MPUOOP U MOITYydSHHS
ra3oB (Win mpoOUpKa ¢ ra300TBOJHOM TPYOKOI), AepKaTenu sl IPOOUPOK, CKISTHKH ISl XpaHEHUS
PEaKTHBOB, pa3fgaTOUYHbIC JIOTKH; XuMHueckue ctakanbl (50, 100 u 200 wmu1); mmaTenu; TUHIETHI,
TUTENIbHBIE LIUMIIBL; CEKYHIOMEPHI (TaiiMepbl), MepHbIe podupku (Ha 10-20 M) U MepHbIE KOJIOBI
(25, 50, 100 u 200 mur), BogsiHAst OaHs (WJIM TEPMOCTAT), CTEKIISTHHBIC MATOYKH; KOHUYECKHE KOJIOBI
st TuTpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU HJs ompeneneHus pH u cranmapTHas
MHAMKATOpHAs IIKaJla; YHUBEPCAJIbHbIM HHAUKATOp; nuneTku Ha 1, 10, 50 mut (wnu no3atopsl Ha 1, 5
u 10 mur), OFOpPETKH U1 TUTPOBaHUs, MeAUIIMHCKUE mmpuibl Ha 100—150 mu, mabopaTopHbie W/ vim
aHaJIUTUYEeCKUE Bechl, pH-MeTphI, CylmmibHbIN mKad, U JIp. 1abopaTropHOe 000pYyI0BaHHUE.

3.2. UnopmannonHoe odecnevyenne peajusanum NporpamMmbl

OcHOBHBbIE U3IaHUSA

1. Pymsutuc, I'.E.. Xumus. bazosiit ypoBens : YueOnuk / I'.E. Pymzutuc, @.I'. ®enpaman
— Mocksa : IIpocsemienue, 2024. — 224 c.

AndunorenoBa, M. B. Xumus: ydeOHUK M MPAKTUKYM JUIsl CPeIHEro MpodhecCHOHAILHOTO
obpazoBanus / . B. Aupunorenona, A. B. ba6kos, B. A. [lonkoB. — 2-e u3x., ucnp. u JOm. —
Mocksa: UznarensctBo FOpaiit, 2022. — 291 c.

2. [Meronuxuna, H. A. O6mas xumust: yueOnuk st CI1O / H. A. Hleronuxuna, JI. B.
Munaesckas. — Canxrt-IletepOypr: Jlans, 2021. — 164 c.

3. Hukonsckuit, A. b. XuMus: yaeOHUK U IPAKTUKYM JJIs1 CPETHETO MPOPECCHOHATBHOTO
obpazoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-e u3j., nepepab. u gon. — Mocksa:
W3narenscrBo FOpaiit, 2022. — 507 c.

4. Xumus: yueOHUK A7 cpeHero npodeccuonaibHoro oopasosanus / 0. A. JleGenes,
I'. H. ®anees, A. M. T'onrybes, B. H. Illanoan; mox obmieit pegakiueii I'. H. ®aneeBa. — 2-e u3j.,
nepepad. u gon. — Mocksa: U3narensctBo KOpaiit, 2022. — 431 c.

JlonoiHUTeIbHBIE HCTOYHUKH

1. Xumus. 10 knace. Yray6nénnsiit ypoBens : yueOnuk/ B.B. Epemun, H.E. Ky3pmenxo,
B.U. Tepenun, A.A. JIpo3nos, B.B. JIyaun; ox pea. B.B. Jlyauna. — M.: I[IpocBemenue, 2022. — 446,
[2] c.: um.

2. Xumus. 11 knacc. Yrinyonénnslii yposens : yueOnuk/ B.B. Epemun, H.E. Ky3pmenko,
A.A. [Ipo3nos, B.B. Jlynun; noxg pen. B.B. Jlyauna. — M.: Ilpocsemenue, 2022. — 478, [2] c.: ui.
3. Xumus. YrinyOneHusiit ypoBeHb. 10—11 kmaccel: pabouast mporpamma k jinaun Y MK

B.B. Jlynuna: yue6HO-MeTou4eckoe mocodue / B.B. Epemun,

A.A. Jlpo3nos, N.B. Epemuna, 3.10. Kepumos. — M.: JIpoda, 2017. — 324, [1] c.

4. Metoaunueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenko,

B.M. Tepenuna, A. A. Jlpo3znoBa u ap. «Xumus. YriyOsneHHslld ypoBeHby. 10 kimace / B. B.
Epemun, A.A. [Ipo3nos, U.B. Epemuna, B. 1. MaxonuHa,
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0. 1O. Cumonoga, 2.10. Kepumon. — M.: Jlpoda, 2018. — 339 c. : ui.

o. Metoanueckoe mocobue k ydeOHuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
HpoznoBa u np. «Xumus. YriayoneHHsiid ypoBerby. 11 kimace / B. B. Epemun, A.A. [Ipo3nos, U.B.
Epemuna, H.B. Bonkosa, H.B. @upcrosa, 3.10. Kepumos. — M.: [Ipoda, 2018. — 423 c. : u.

6. I'ycesa, E. B. Xumus misa CI1O: yae6no-meTonnueckoe mocodue / E. B. I'ycea, M. P.
3uranmmna, 1. Y. Kynukosa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4. —
Texcr: amektpoHubli //  Jlamb :  snekTpoHHO-OMOmoreunas  cuctema. —  URL:
https://e.lanbook.com/book/196096 (nata obpammenus: 14.10.2022). — Pexxum gocTyma: s aBTOPU3.
M0JIb30BaTENEH.

HNHuTepHeT-pecypcsl

1. hvsh.ru — Xypuan «Xumust B IKoJIE».
2. https://postnauka.ru/themes/chemistry — nekiuu nmo xumun Ha caiite [ToctHayka.
3. http://gotourl.ru/4780 (http://elementy.ru/) Hay4Ho-momyIsspHbIii MPOEKT «DIEMECHTHI

Oonpmol Haykm» ((pu3MKa, XMMHUs, MaTeMaTHKa, aCTPOHOMHUS, HAyKH O KM3HH, HAYKH O 3emiie).
HoBocTu Hayku, KHUTH, HAyYHO-TIONYJISIPHBIE CTaTbH, JIEKLIUHU, SHIIUKJIONEIUH.

4. http://gotourl.ru/4783 (http://potential.org.ru/) CalT Hay4HO-NOMYJISIPHOTO XKYypHAJIa
«[Torenunan». Xypnan uzmaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».

5. http://gotourl.ru/4785  (http://www.hij.ru/ ) CalT Hay4HO-TIONMYJSPHOTO >KypHAaIa
«Xumus n xu3HbY. XKypHan uznaércsa ¢ 1965 r.
6. https://vrchemlab.ru/index2/ - Bupryanbhas xumMu4eckas 1a00opaTtopusi
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4. KOHTPOJIb U OLIEeHKA Pe3yJIbTATOB OCBOCHHUSA 00111€00pPa30BaATeIbHOM AU CHUNIMHBI

KoHTponb 1 OlleHKa pe3ynbTaToB OOy4YEHUS OCYIIECTBISICTCS MPENoAaBaTelieM B MPOIEcce
IIPOBEJCHUS MPAKTHUECKUX 3aHATUN U J1a00paTOPHBIX pabOT, TECTUPOBAHUS, & TAKXKE BBIMOIHEHUS
00yJaromMMUCsT WHAUBHIYAIBHBIX 3aJaHUi, MPOEKTOB, HCCIeAOBaHUU. Pe3ymbTaThl 00ydeHUS
OTIPECIISAIOT, YTO OOydYaromuecs IOJKHBI 3HaTh, MOHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUU
W3Y4YEHUS JTUCHUTUIUHBI.

Jiisa popmupoBaHUs, KOHTPOJIS U OLICHKH PE3yJIbTaTOB OCBOCHUSA Y4YEOHOM IHCIUIUIMHBI
UCTIONB3YETCSI CHCTEMa OICHOYHBIX MEPONPUATUH, TPEICTABISIONIas COOO0H KOMIUIEKC Y4eOHBIX
MEPONPUSITHIA, COTIACOBAHHBIX C pe3yibTaTaMu 00yueHus u chopmynupoBaHHbx ¢ yuerom OI'OC
COO (mpeamernsbie pe3ynbtathl o gucuuiuie) u GI'OC CIIO.

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3ysabTaTr 00yyeHus THIBI OLEHOYHEIX
MepPONpHUATHH

| OCHOBHOE coJIepKaHue
1 Paszgea 1. OcHOBBI DopMyIMPOBATH
CTPOEHHS BellecTBa 0a3oBble MOHATHS U
3aKOHBI XMMHMHU

1.1 | OK 01 CrpoeHue aToMOB Cocrasnsars xumuueckue | 1. Tect «CtpoeHune atoMoB
XUMHUYECKHX (bopMyIIbl COEIMHEHHUH B | XUMUYECKHX 3JIEMEHTOB U
9JIEMEHTOB U MPUPOAA | COOTBETCTBUH CO IIPUPO/Ia XMMUUECKOMN
XUMHUYECKOH CBSI3U CTETIEHbIO OKUCIICHUS CBSI3U».

XHMUYECKHX JIEMEHTOB, | 2. 3aJa4n Ha COCTABJICHHUE
MCXOJIS U3 BAJICHTHOCTH | XUMHUYECKUX (HOPMYJT

u JIBYXaTOMHBIX COEIMHEHUN
3JIEKTPOOTPHULIATENIBHOCT | (OKCHIIOB, CYIb(HUIO0B,
u TUJIPUJIOB U T.I1.).
3. 3agaHus Ha
HCII0JIb30BaHUE

XHUMHYECKON CHMBOJIMKH U
Ha3BaHUM COCTUHECHUM 110
HOMEHKJIaType
MEXIyHapOIHOTO COI03a
TEOPETUYECKON U
MPUKIAAHON XUMUU U
TPUBHUAIIbHBIX HA3BAHUM
JIIISI COCTaBIICHUS
XUMUYECKHUX (hopmy
JIBYXaTOMHBIX COE€IMHEHUI
(oxcu0B, cynb(uIOB,
THJIPUIOB U T.I1.) U IPYTHX

HEOPTraHUYECKHUX
COEJTMHEHUH OT/ACJIbHBIX
KJIACCOB
1.2 | OK 01 [Tepuoanueckuii 3akoH | XapaKTepu3oBaTh 1. Tect «Meramnmnueckue /
OK 02 u tabmuna J[. 1. XHUMHUYECKHE AJIEMEHTHI B | HEMETaUINUEeCKUe
Menneneena COOTBETCTBUM C UX CBOMCTBA,
MOJIO)KEHUEM B AIEKTPOOTPHUIIATETILHOCTh

MEPUOIMIECKON CUCTEME | U CPOJICTBO K DJIEKTPOHY
XUMHUUYECKHX AJIEMEHTOB | XMMHUYECKHUX DJIEMEHTOB B
J.1. MenneneeBa COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHUEM
1 TIOJI0OKCHUEM B
MIEPUOTUYECKON CUCTEME
XUMHUYECKHX AJIEMEHTOB
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J.1. MennaeneeBay.

2. IlpakTrdeckue 3a1aHus
Ha YCTAHOBJICHHUE CBSI3U
MEXy CTPOCHHEM aTOMOB
XHUMHYECKHUX 3JIEMEHTOB U
MEePUOIUYECKUM
W3MEHEHHEM CBOMCTB
XAMHYECKHX DJICMCHTOB U
HUX COeOUHEHUN B
COOTBETCTBUH C
IMOJIOKEHHUEM
Ilepuonnueckon cucreMe.
3. IlpakTuxo-
OPUEHTUPOBAHHBIC
TEOPETUUYECKHUE 3a]aHus HA
XapaKTepHU3aLUI0
XHUMHYECKHUX 3JIEMEHTOB:
«MeTtammueckue /
HEeMeTaJJINYSCKHUE
CBOMCTBA,
AJIEKTPOOTPHULIATEIIBHOCTh
U CPOJICTBO K AJIEKTPOHY
XHUMHYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOECHHUEM
U MOJIOKCHUEM B
MEePUOINYECKON CUCTEME
XAMHYECKHX DJICMCHTOB
JI.1. MeHaeneeBay

2 Paznea 2. XapakTepu3oBarthb KonTposbnas padora
XumMHu4eckue THIIBI XMMHYECKHX «CTpoeHue BemecTsa u
peakuuu peakumi XHMHYeCcKHe peakium»

2.1 | OK 01 Turel XUMHYECKUX CocraBisTh peakuun 1. 3amaun Ha cocTaBiIeHUE

OK 04 peakui COECIMHEHMS, YPAaBHEHUH pEaKLNi:
pasyoxeHusi, oOMeHa, — COEIMHEHMUS,
3aMelIeHus, 3aMelIeHMs], pa3I0KEeHUs,
OKHUCJIUTEIBHO- o0OMeHa;
BOCCTAaHOBUTEJIbHbBIE — OKHUCJIUTEIBHO-
peakuuu BOCCTAaHOBUTEJIBHBIX
peakuuii ¢

HCIIOJIb30BaHMEM METO/a
AIIEKTPOHHOIO OasiaHca.

2. 3agauM Ha pacyeT MaccChl
BEIISCTBA MM 00BbEMA
ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJTHOTO
W3 YYACTBYIONINX B
pEaKIuy BEIIeCTB;
pacdEThI

Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MPOJYKTOB PEAKIIUU, €CITU
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OJIHO U3 BEILECTB UMEET
IPUMECH

2.2

DIIEKTPOIUTHYECKAS
JMCCOIAIINS U
WOHHEII 00MeH

CocTaBnsiTh ypaBHEHUS
XUMHUYECKUX PEaKIUu
HOHHOTO OOMEHa C
y4acTHeM
HEOPraHUYECKHUX
BEIIIECTB

1. 3amaHus "Ha
COCTaBIICHUE
MOJIEKYJISIPHBIX U MOHHBIX
peakuuii ¢ yqacTuem
KHCJIOT, OCHOBaHUI U
COJIEH, YCTAaHOBJIEHUE
M3MEHEHHUS KUCIOTHOCTH
CpeIbI

2. JJaboparopnas pabota
"TUMbl XUMUYECKHUX
peakuui"

Paszgea 3. Ctpoenue u
CBOJiCTBa
HEOPraHu4ecKux
BellleCTB

HccaenoBathb cTpoeHue
M CBOiicTBa
HEOPraHM4YeCKHX
BeEILECTB

KonTposabHas pabora
«CmoiicTBa
HEOpPraHUYecKHX
BEILECTB»

3.1

OK 01

Knaccudukanus,
HOMECHKJIaTypa 1
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

Knaccudumnuposatsb
HEOPTraHUYECKHE
BEIIIECTBA B
COOTBETCTBHUU C UX
CTpPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHUE HEOPTaHUIECKUX
BEIIECTB UCXOJI U3 UX
XUMUYECKOH (POPMYIIBI
WM COCTaBIICHUE
XUMUYECKOH (POPMYIIBI
UCXOJIS U3 Ha3BaHUS
BELIECTBA 110
MEXIYHApOAHON WIIN
TPUBHAIIBHON
HOMEHKJIAType».

2. 3ajaum Ha pacuer
MacCcoBOH 1071 (Macchl)
XUMHYECKOT0 JIEMEHTA
(coenuHeHMs) B MOJIEKYIIE
(cmecn).

3. IlpakTiueckue 3a1aHust
10 KJ1accu(uKau,
HOMEHKJIaType U
XUMUYECKUM (opMysIaM
HEOPTraHMYECKUX BEIIECTB
Pa3IUYHBIX KIJIACCOB.

4. TlpakTHdeckue 3a1aHus
Ha onpeziesieHne
XUMHYECKON aKTHBHOCTH
BEIIECTB B 3aBUCUMOCTH
BUJa XUMUYECKOHN CBSI3U H
TUIA KPUCTAJUINYECKON
PEIIETKH

3.2

OK 01
OK 02

Du3nko-XxuMHYECKIe
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

YcranaBauBaTh
3aBHCHUMOCTH (PU3UKO-
XUMHUYECKHX CBOMCTB
HEOPraHUYECKUX
BEILIECTB OT CTPOCHUS
aTOMOB M MOJIEKYII, &
TaKXe THIIa

1. Tect «OcobeHHOCTH
XAMHYECKUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUM, aM(OTEPHBIX
TUJIPOKCHJIOB U COJIEH».
2. 3amanus Ha
COCTaBIICHUE YPABHEHUIA
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KPHUCTAJUIMYECKON
peleTKu

XAMHYECKHUX PEaKIuil ¢
y4acTUEM MPOCTHIX U
CJIOHBIX HEOPTaHUYECKHUX
BEIIECTB: OKCHJIOB
METaJIJIOB, HEMETAILJIOB U
aM(pOTEePHBIX IJIEMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHMU U aM(OTEpHBIX
THJIPOKCHJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTePU3YIOIINX UX
CBOMCTBA U CIIOCOOBI
MOJIyYEHUSI.

3. ITpakTuKo-
OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/IaHUs HA
CBOIICTBa U MOJIy4YEHUE
HEOPTaHMYECKUX BEIICCTB

3.3

OK 01
OK 02
OK 04

Nnentudukanys
HEOPTaHUYECKUX
BEIECTB

Hccnenosats
Ka4eCTBEHHbBIE PEAKLIMH
HEOPraHUYECKUX
BCIIIECTB

1. IlpakTuxo-
OPUEHTHUPOBAHHBIC
3aJlaHUs IO COCTABIICHUIO
XUMUYECKUX PEAKIUH C
y4acTUEM HEeOpPraHU4eCKuX
BEIIECTB, UCIOJIb3YEMBIX
JUTSL UX UICHTU(UKALINY.
2.JlaGoparopnas padoTa:
“Unentudukanus
HEOPraHUYECKHUX BEIIEeCTB”

Paznean 4. Ctpoenne u
CBOJiCcTBa
OPraHMYecKux
BeEILECTB

HccnenoBarh cTpoeHue
H CBOICTBa
OpPraHuYecKUX BellecTB

KonTpoasHnas pabora
«CTpoeHue U CBOMCTBA
OPraHUYeCcKMX BellecTB»
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OK 01

Knaccudukanus,
CTpOEHHE U
HOMEHKJIaTypa
OpraHUYECKUX
BEIIIECTB

Knaccudpunuposats
OpraHNYecKHe BEIecTBa
B COOTBETCTBHUH C UX
CTpOCHHEM

1. 3ananus Ha
COCTaBJICHUE Ha3BaHUI
OpraHMYECKHUX
COEIMHEHUH 110
TPUBHUAIIBHON WIH
MEXIYHAPOAHOU
CHUCTEMATUYECKOU
HOMEHKJIATYype.

2. 3amaHus Ha
COCTaBJICHHE MOJHBIX U
COKPAILEHHBIX
CTPYKTYPHBIX (hopMyI
OpPraHMYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB.

3. 3ajauM Ha onpezeneHue
npocreiimen GopMyIibl
OpraHMYECKON MOJIEKYJIbI,
UCXOJS U3 DJIEMEHTHOIO
cocrana (B %)
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4.2 | OK 01 CaoiicTBa YcranaBianBaTh 1. 3aganus Ha
OK 02 OpraHUYEeCKUX 3aBUCUMOCTH (PU3HKO- COCTaBJICHUE YPAaBHEHUI
OK 04 COECTMHEHNN XUMHYECKUX CBOMCTB XUMHYECKHUX PEaAKIUi ¢
OpraHMYECKUX BEIIECTB | y4aCTHEM OPraHMYECKHX
OT CTPOEHUS MOJIEKYJI BEIIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOEHHSI.
2. 3aga”usa Ha
COCTaBJICHUE YPAaBHEHUI
XUMHUYECKUX PeaKIIUid,
WUTIOCTPUPYIOIINX
XUMHUYECKHE CBOICTBA C
Y4€TOM MEXaHU3MOB
MPOTEKaHUs JaHHbBIX
peaKurii U FeHETUYECKOU
CBSI3M OPraHUYECKHUX
BELIECTB Pa3HbIX KJIACCOB.
3. PacuerHbie 3a1a4yu 11O
YPAaBHEHUSM PEaKIUi C
y4acTUEM OPTaHUYECKUX
BELIECTB.
4. JlTaboparopnas pabota
“IIpeBpamieHus
OpPraHMYECKUX BEIIECTB
IIpy HarpeBaHuu"
4.3 | OK 01 Nnentudukanys Hccnenosats 1.IIpakTuko-
OK 02 OpPraHUYECKUX KA4YECTBEHHBIC PEAKIIMM | OPUEHTUPOBAHHBIC
OK 04 BEILIECTB, UX 3HAYEHUE | OPraHUYECKUX 3a/1aHusl IO COCTABJICHUIO
U IIPUMEHEHHUE B COCIMHEHUI OTAENBHBIX | XUMUYECKUX pEaKuil C
OBITOBOI U KJIACCOB y4acTUEM OPTaHUYECKUX
IIPOU3BOJICTBEHHON BELIECTB, B T.4.
JESATEIIBHOCTH WCIIOJIb3YEMBIX IS UX
YeJI0BeKa UACHTUPUKAIUHN B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JlaGoparopnas padoTa:
“Unentuduxanms
OpraHUYeCcKHUX
COEIMHEHUH OTAEIBHBIX
KJ1accoB”
5 Pazpeu S. Xapakrepu3oBaTrb
Kunernyeckue u BJIMSIHUE PA3JIMYHBIX
TepMOAMHAMHYecKHe | (GaKTOpPOB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTeKAHUS XHMHUYECKHX peakumni
XHMHYECKHMX peakuui
5 | OKO01 CKOpOCTb XMMMUYECKUX | XapaKTepU30BaTh IIpakTuxo-
OK 02 peaknuii. XMMHUYECKOE | BIMSHUE KOHLUEHTPALMd | OPUEHTUPOBAHHBIE

paBHOBeCHE

pearupyroiux BeleCTB
W TEMIIEPATYPEI HA
CKOPOCTb XUMHUYECKUX
peakuui
XapakTeprus3oBaThb
BJIUSITHUE U3MCHCHU A
KOHIIEHTPALlUK BELIECTB,

TEOPETUYECKHE 3a/laHUs Ha
aHanu3 (pakTopos,
BIIUSIIOLINX HA U3MEHEHUE
CKOPOCTH XUMHUYECKOU
peakuuu. IIpakTuko-
OpUEHTUPOBAHHBIE
3aJlaHUs HA IPUMEHEHHE
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peakLuu cpeasl U
TEeMIIepaTypbl Ha
CMEUIEHUE XUMUYECKOTO
paBHOBeCHUS

npunnuna Jle-Ilarense
JUISL HAXOKJIEHUS
HaIlpaBJICHUs] CMELICHUS
PaBHOBECHSI XUMUYECKOMN
peakLu 1 aHAIIN3
(hakTOpOB, BIHSIONINX HA
CMEUIEHUE XUMUYECKOTO
paBHOBECHSI

6 Pa3nen 6. PacTBopnl HUccaenoBatn
HCTHUHHBbIE PACTBOPHI €
3a/IaHHbIMH
XapaKTePUCTHKAMU
6.1 | OK01 ITonsTue o pactBopax | Pa3nuyars ucTUHHBIE 1. 3anaun Ha
OK 02 pacTBOpHI MPUTOTOBJICHUE
pPacTBOPOB.
2. IIpaktuko-
OPUEHTUPOBAHHbBIC
pacyeTHbIC 3a/IaHHs Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yEeMbI€ B OBITOBOM
Y TIPOU3BOCTBEHHOMN
JIeATEITLHOCTH YeJIOBEKA
6.2 | OKO01 HccrnenoBanwne HccnenoBath Gusuko- JlaboparopHuas pabota
OK 04 CBOICTB PacTBOPOB XUMHUYECKHE CBOMCTBA “IIpuroToBneHue
HCTUHHBIX PACTBOPOB pacTBOpoB”
Il | IlpodeccuoHabHO-OPUEHTHPOBAHHOE CO/lepKaHue (CoAepKaHue NMPUKJIATHOTO
MO/1YJISA)

7 Paspnen 7. OuenuBarp 3ammTa Keiica (c yueTom
Xumus B ObITY U NOCJIeACTBUSA ObITOBOM | Oyayluei
NMPOU3BOACTBEHHOI U MPOU3BOJCTBEHHOM npodgeccHOHATbHOM
AeATeIbHOCTH AeATeIbHOCTH AeSITeIbHOCTH)
yeJioBeKa YyeJIOBeKA ¢ MO3UIMIA

IKO0JIOrHYECKOMI
0e30macHOCTH
OK 01 XuMmus B OBITY U OuenuBath nociencteus | Kelic
OK 02 IIPOU3BOJCTBEHHOMN OBITOBOM U bynymune marepuanst 1uist
OK 04 JIEATENIbHOCTH MIPOU3BOJACTBEHHOMN aBHa-, MaIlIMHO- U
OK 07 yeJioBeKa JIeSITEJIbHOCTH YeJIOBEeKa | IpUOOPOCTPOCHHUS.
[IK 3.4 C MO3ULUH
AKOJIOTMYECKOU
0e30macHOCTH

27




		Дедюхина Елена Валентиновна
	Я утвердил этот документ




