OEJEPAJIBHOE ATEHTCTBO 110 PBIBOJIOBCTBY
denepabHOE TOCYIAPCTBEHHOE OK0IKeTHOE 00pa30oBaTe/IbHOE YUPeKICHUE

BBICIIEro 00pa3oBaHus _
«KEPYEHCKHUHU I'OCYAAPCTBEHHBIN MOPCKOU

TEXHOJIOT'MYECKH YHUBEPCUTET»
CYIOMEXAHUYECKH TEXHUKYM

MA YYEBHOI'O ITPEJIMETA

NOKYMEHT NOAMUCAH
SNEKTPOHHOM MOAMMCHIO

01.06 XUMUSA
MPOTPAMMBbI IMOJITOTOBKU CTICIIUATUCTOB CPEIHETO 3BEHA
M0 CIEUUAIIBHOCTH:
26.02.05 DxcmutyaTanus CyJI0BbIX SHEPTE€THUECKUX YCTAHOBOK

[Tpodums: TeXHOTOTHUYSCKUI

dopma oOydeHus: OUHas

Kepus, 2023r.



[Iporpamma pazpaboTana Ha ocHOBE TpeOoBaHUil DenepaabHOrO TrOCyIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApTa CpPEeIHEro oo0mero oopa3oBaHus B Mpeaeax OCBOCHUS
obpazoBarensHoit nporpammbl CIIO mo cnemumansHocTu 26.02.05 OkcrutyaTtanus

CYAOBBIX OHCPICTUYCCKHUX YCTAaHOBOK

Opraamzarnus-pazpadorank: Cymomexanndeckuii TexHukyM @I'bOY BO «KI'MTVY»

PazpaboTtunku:

MPEIO/IaBaTEIb BBICIIEH KATETOPUU A.C. Pe3nuk
[Tporpamma paccMoTpeHa 1 0JJ00peHa Ha 3aCeJaHUH IUKIOBOW KOMUCCUHU TEXHOJIOTUU
CBapKH U CyJIOCTPOCHUS

[TpoTtokon Ne 8 ot «19 » anpens 2023r.

[Iporpamma  yTBepkJieHa Ha  3acelaHMM  Y4eOHO-METOJMYECKOrO0  COBETa

CyZIOMEXaHUYECKOT0 TEXHUKYMa

[TpoTtokon Ne 8 ot «26» anpens 2023r.



COJEPKAHUE

1 [NacmopT pabGoueit mporpamMmbl yueOHOTO MTpeaMeTa

2 CTpyKTypa 1 coJiep>kaHie y4eOHOro rmpeameTa
3 YcnoBus peanivzaiu padodeii mporpaMMbl y4eOHOTO MpeameTa

4 KoHTpoOJb U OlIeHKa Pe3yIbTaTOB OCBOCHHSI YI€OHOTO MpEeAMETa



1 HACHOPT IMPOI'PAMMBbI YYEBHOI'O ITPEJIMETA
XUMMUSI

1.1006s1acTh NpUMEHEHUA POTPAMMBI

PaGouas mnporpamma yueOHOro mipeaMeTa «XHMHS» SBISCTCSA YaCThIO
IporpamMMbl MOATOTOBKU CHEIUATUCTOB CpeaHero 3BeHa B cooTBeTcTBUU ¢ DPI'OC
cpeaHero oO0Iero oopa3oBaHusl.

1.2 MecTo npeaMeTra B CTPYKType NPOrpaMMbl MOATOTOBKH CHEIHAJINCTOB
Cpe/JHero 3BeHa:

Y4eOHbIl mpeamMeT « XUMHsD» OTHOCHUTCS K MpeaMeraM oO0Ieo0pa3oBaTeIbHOM
MOTOTOBKY U M3y4aeTcs Ha 6a30BOM YPOBHE.

1.3 lesu u 3agaun y4eOHOT0 npeaMeTa

Heab: @opMupoBaHue Yy CTYJIEHTOB TMPEACTABICHUS O XHUMHUYECKOH
COCTABJISIIOLIEH €CTECTBEHHO-HAyYHOM KapTHUHBl MHpa KakK OCHOBBI IPUHATHUSA
pelIeHUI B OJKM3HEHHBIX M IIPOU3BOJACTBEHHBIX CHUTYallMsX, OTBETCTBEHHOIO
NOBEJCHUS B IPUPOIHOU Cpene.

3agaumM AMCUMIIMHBL:

1) cdopMupoBaTh MNOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKUX
IIPOILIECCOB U SBJIEHUN B OKPYXKAIOUIEH Cpele, LEJOCTHOM HAaydHOW KapTHUHBI MHUpA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (POPMYJIbl HEOPraHMYECKUX W OPraHHMYECKHUX
BEIIECTB, YPABHEHHSI XUMUYECKUX PEAKIUN, OOBSICHATh UX CMBICI, HHTEPIPETUPOBATH
pe3ynbTaThl XUMUYECKHUX IKCIIEPUMEHTOB,

3) cdopMupoBaThb  HaBBIKM  IPOBEAEHUS  NPOCTEUIIMX  XUMHUYECKHX
HKCIEPUMEHTAIbHBIX ~ HCCIEIOBAaHUM ¢  cOONIOJIEHMEM TMpaBuil  OE30MacHOTO
oOpallieHus ¢ BEMIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHS MCHOJB30BaTh MH(OPMAIMI0O XMMHUYECKOIO XapakTepa u3
Pa3IMYHBIX UCTOYHHUKOB,;

5) copmupoBaTh YMEHUSI MPOTHO3UPOBATH MOCIEACTBHSI CBOCH NIEATEIHHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX IIPOLIECCOB;

6) chopMupoBaTh MOHMMAHUE 3HAYUMOCTU JOCTHKCHUM XUMHUYECKONM HAyKH U
TEXHOJIOTHH JIsl pa3BUTHS COLIMATIBHOM U TPOU3BOJACTBEHHOM cep.



IIpeameTHBbIe Ppe3yabTaThbl OCBOCHHS 00pPa30BaTeJIbHOH MPOrpaMMbl
JTOJZKHBI OTPAXKATh:

1) chopmMUpOBaHHOCTP MPEACTABICHUN: O XUMHUYECKOM COCTaBJISIOLICH
€CTECTBEHHOHAYYHON KapTUHBI MHUPA, POJIM XMMHH B IO3HAHUM SIBJICHUN NPHUPOABI, B
(GOpMHpPOBAaHUM MBILUIEHUS M KYJbTYphl JIMYHOCTH, €€ (PYHKIHMOHAIbHOU
IPAMOTHOCTH, HEOOXOAMMOW ISl PEIICHHs] MPAKTUYECKHX 3a7a4 U SKOJOTMYECKH
000CHOBaHHOTO OTHOULIEHHUSI K CBOEMY 3/10pPOBBIO U IIPUPOJIHON CPEIE;

2) BIAJEHUE CHUCTEMOM XUMHYECKMX 3HaHHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATralolne MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, AJIEKTPOHHAsI 000J]I0YKa
aToMa, S-, p-, d-37eKTpOHHBIE OpOUTANIM AaTOMOB, HMOH, MOJIEKYJa, BaJIEHTHOCTb,
IIEKTPOOTPHULIATENILHOCTD, CTEIIEHb OKUCIEHUS, XUMHUUYECKAsl CBS3b, MOJIb, MOJISIpHAs
Macca, MOJIIPHBIM 00beM, YIJIEPOJHBIA CKeNeT, PyHKIMOHANbHAS TPyMIa, pajuKall,
U30MEpHsl, U30MEPBI, TOMOJOTUYECKHUIA Psil, TOMOJIOTH, YIIEBOAOPObI, KUCIOPOI- U
a30TcoepkKallnue COeIMHEHUs, OMOIOTHUECKH aKTHUBHBIC BElIeCTBa (YTIEBOIbI, JKUPHI,
OenK1), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHNS,
KpUCTAJUIMYECKAsE  pelIeTKa, TUIbl XUMHYECKMX  pEakuil  (OKUCIUTEIbHO-
BOCCTaHOBUTEINBHBIE, 3K30- U SHJOTEPMHUUECKHE, PEAaKIIMU HOHHOTO 00MEHa), pacTBop,
IIEKTPOJIUTHL, HEDJIEKTPOJIUTHI, JJIEKTPOJUTUYECKAs JUCCOLMALMS, OKHUCIUTEID,
BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON pEaKIui, XUMHUUYECKOE PABHOBECHE), TEOPUU
Y 3aKOHBI (TEOpHUsi XMMUYECKOTO CTPOEHHUs oprannueckux Bemects A.M. byrtieposa,
TEOPUS IEKTPOIUTHUUECKON AUCconMannu, nepuoandeckni 3akon .M. Menneneesa,
3aKOH COXPAaHEHHUsS MAacChl), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XUMHH,
(aKkTOJIOTHUYECKHUE CBEJIEHUS O CBOWCTBAxX, COCTaBe, IOJYYEHHMH M O€30MacHOM
UCIOJIb30BaHUU BAKHEHIINX HEOPraHUYECKUX U OPraHMYEeCKUX BEIIECTB B OBITY U
IIPAKTUYECKOM JESATEIBHOCTH YEJIOBEKA,;

3) chopMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC IPU3HAKU U B3aUMOCBSI3b
U3YUYEHHBIX TMOHSATUM, NPUMEHSATh COOTBETCTBYIOIIME TMOHATHS TNpPHU ONUCAHUU
CTPOEHHUS U CBOMCTB HEOPraHWYECKHX M OPraHUYECKUX BEIIECTB U UX MPEBPALLCHUI;
BBISIBJISITh B3aMMOCBSI3b XMMHUYECKUX 3HAHUH C MOHATUSAMU W IPEACTaBICHUSMU
JIPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

4) chopMHUPOBAaHHOCTP YMEHUH HCIHOJIb30BaTh HAMMEHOBAaHUS XHMHUYECKUX
COCIMHEHMI MEXIYHAapOJHOIO COK3a TEOPETHYECKOW W NPUKIAJHON XUMUU U
TpPUBHAJIbHbIE HAa3BAaHUS BaXXKHEUILINX BEIIECTB (3TUJICH, alleTUJIEH, MIMLEPUH, (PeHo,
(dopmanibieru1, YKCycHas KUCIOTa, TJIMLIHWH, YTapHbIA a3, YIIEKUCIbI ra3, aMMuakx,
raimieHasl M3BECTb, HEralleHas W3BECTb, IMHUTHbEBAs COAA M JPYTHUX), COCTABIATH
(GopMysbl HEOPraHWYECKUX W OpPraHUYECKUX BEIIECTB, YPABHEHHUS XUMHUYECKHX
peakuui, OOBACHATh UX CMBICI; MOATBEPKIATh XapaKTEPHbIE XUMHUUECKHE CBOMCTBA



BEIIIECTB COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMU U 3aIIUCSIMU YPABHEHUN XUMHUUYECKUX
pEeaKLnii;

5) chopMHUpPOBAHHOCT, YMEHHUH YCTaHABIMBATh MPUHAJICKHOCTh H3YYEHHBIX
HEOPraHUYECKUX M OPraHMYECKUX BEILIECTB K ONPEACIEHHBIM KjaccaM U TpyIlIlaMm
COCJIMHEHNI, XapaKTEPU30BaTh UX COCTAB U BAXKHEHIIME CBOMCTBA; ONMPEACIATh BUIBI
XUMHUUYECKUX CBsI3eM (KOBaJICHTHAs, MOHHAs, METa/UIMYecKas, BOJOPO/HAs), THUIIbI
KPUCTAJUIMYECKUX PEMICTOK BEIIECTB; KIACCUPUIIUPOBATH XUMHUECCKUE PEAKITUY;

6) BiaJicHUE OCHOBHBIMHM METOJaMU HAYYHOT'O TTO3HAHUS BEIIECTB U XUMUYECKHUX
sBJICHUI (HAOMIOACHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE);

7) chOopMHPOBAHHOCTh YMEHHM MPOBOJUTH PACUETHl IO XUMUYECKUM (hopMyiaM
U YpaBHEHUSAM XHUMHYECKUX PEAKIUA C HCIOJIb30BAaHUEM (PU3MUECKUX BEIUYMH,
XapaKTepU3yIOIIMX BEHIECTBA C KOJWYECTBEHHONW CTOPOHBI: MAacChl, 00ObeMa
(HOpMaJlbHBIE YCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; MCMOJb30BATh CHUCTEMHBIC
XAMHWYECKUE 3HAHUS ISl IPUHITUS PEIICHU B KOHKPETHBIX KU3HCHHBIX CUTYyallHsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

8) chopMHPOBAHHOCT, YMEHHUH IUIAHUPOBATH U BBIMOJIHATH XUMHUYECKUN
HKCIIEPUMEHT (TPEBpAIlEHUs OPTraHUYECKUX BEIIECTB MPU HArpeBaHUU, MOJYy4YEHUE
OTUJICHA U U3YyYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAaKLUU HA aJIbJIETUbI, Kpaxmall,
YKCYCHYIO KHCJIOTY; AeHaTypalus OeJIKOB IPU HarpeBaHUU, [IBETHBIC PEAKIIMK OEIIKOB;
NPOBOAUTH PEAKIUMM HOHHOIO OOMEHa, ONpPEAeNsITh Cpeay BOIHBIX PacTBOPOB,
KaueCTBCHHBIC pEaKkIuM Ha CylbdaT-, KapOoOHAT- W XJIOPUA-aHWOHBI, Ha KaTHOH
aMMOHHUSI; pelIaTh IKCIIEpUMEHTANIbHBIC 3a7auM o TeMaM "Metamisl" u "Hemertansr")
B COOTBETCTBUHU C MPABUIIAMU TE€XHUKH OE30MACHOCTH MPH OOpaIlleHUH C BEIIECTBAMU
U 7a0OpaTOPHBIM  OOOPYIOBAaHMEM; TMPEACTABISTH PE3YJIbTAThl XUMHUYECKOTO
DKCIIEpUMEHTa B (OpMe 3aluCH YPAaBHEHHM COOTBETCTBYIOIIUX pEaKUUid U
(bopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

9) chopMUPOBAHHOCTh YMEHHUS aHATU3HPOBATH XUMHUYECKYIO HWH(OpMAIIHIO,
MOJIy4aeMyl0 W3 pa3HbIX HMCTOYHUKOB (CPEICTB MAcCOBOM HH(pOpMAIUU, CETh
WuTepHeT u npyrue);

10) cdhopMHpPOBAaHHOCT, YMEHHM  cOOMIOAATh MpaBWiIa  AKOJOTUYECKU
1[€JI€CO00Pa3HOTO MOBEICHUS B OBITY M TPY/IOBOM JIEATEILHOCTH B IEJISX COXPAaHEHUS
CBOETO 3J0pOBb M OKPYXKAIOILIEH IPUPOJHOM CpElbl; YUYUTHIBATH OIACHOCTH
BO3JCHCTBUSL HAa >KHUBbIE OPraHU3Mbl OIIPEICIICHHBIX BEIIECTB, IOHUMAsl CMBICI
ITOKA3aTeNs MPEAEIbHON JOIYCTUMON KOHIIEHTPALINH;

11) nns  oOydarommxcs C OrPaHUYCHHBIMA BO3MOXKHOCTSIMH  3J0POBBS:
c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOAaX
II03HAHMUS BEIIECTB U XUMUYECKUX SBJICHUM;



JInuHoCTHBIE Ppe3yJbTaThbl OCBOEHHMS] O00pPa30BaTe/]bLHOIl NPOrpaMMbl
JAOJI’KHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh T'PAXKJIAHCKONU TMO3HUIIMU OOYyYaroIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUKCKOTO OOIIECTBA;

YMEHHUE B3aUMOJICCTBOBATh C COIIMAIbHBIMA MHCTUTYTAMH B COOTBETCTBUHM C UX
GYHKIUSIMU 1 HA3HAYCHUEM;

c(hOpPMHPOBAHHOCTH 3JIOPOBOTO U O€30macHOTO 00pasa KW3HHM, OTBETCTBEHHOTO
OTHOIIICHUS K CBOEMY 3/I0POBBIO;

FOTOBHOCTh K aKTHBHOM JICATECILHOCTH TEXHOJOTHMYECKOM M COLMAJILHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMHPOBATH, IUIAHUPOBATh W CAMOCTOSTEIHHO
BBITIOJTHSATh TaKyIO JEATEIbHOCTD;

YyMEHHE TIPOTHO3MPOBATH HEOJArONMPUITHBIE JKOJOTHUYECKHE IIOCTECTBHS
MpeNPUHUMAEMBIX ACHCTBUM, IPEIOTBPAIATh UX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JESATENbHOCTH, TOTOBHOCTH OCYILIECCTBIISATH
MIPOEKTHYIO M UCCIIEIOBATEIBCKYIO IETEIbHOCTh MHANBUIYAJTBHO U B TPYMIIE.

MeTal'[pe)IMeTHLIe pe3yabTaTbl 0CBOCHUA Oﬁpa3OBaTeJILHOI7I nmporpaMmmal
HOJIZKHBI OTPpaKaThb:

CaMOCTOATENLHO (POPMYIIMPOBATH U aKTyaIU3UPOBATH TPOOJIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIA NPHU3HAK WM OCHOBAaHMS [JIsi CpPaBHEHHS,
Kiaccudukanuy u 00001IeH S,

OTpeNeNsaTh IENHu JCATCIbHOCTH, 3aJaBaTh IMapaMeTpPhl W KPUTEPUU HX
JOCTYDKCHUSI,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHSI B PACCMAaTPUBACMBIX SIBJICHUSX;

BJIQJICTh HABBIKAMH Y4YEOHO-HCCIEAOBATEIIBCKOM M TPOCKTHOM NESATEeIHLHOCTH,
HaBBIKAMH pa3penieHus mpoosem;

CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEILHOMY IIOWCKY METOIOB PEIICHHUS
MPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PAa3JIMYHbIX METOOB IMO3HAHUS;

OBJIAJICHUE BHUJAMHU JICITEIBHOCTA MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETALUU, TPEOOPA30OBAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX CUTYAIIHSX,
B TOM UYHCJIE TIPU CO3/IaHUU YUEOHBIX U COIUATBHBIX TIPOEKTOB;

(dbopMHUpOBaHNUE HAYYHOI'O THIA MBIIUICHHUS], BIaJCHUE HAYYHOU TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHSATUSMU U METOIaMHU;

YMETh TIEPEHOCUTh 3HAHMS B T[O3HABATEIbHYI0 M MPAKTHUYECKYIO O00JacTH
KU3ZHEIEITeIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJICH, TIPE/jIaraTb OPUTHHAILHBIC TOXO0bI U PEIICHMS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMTYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS;

BJIQJICTh HAaBBIKAMH TMOTY4YeHUS WH(POPMAIMK W3 HCTOYHWKOB Pa3HBIX THIIOB,
CaMOCTOSITEIIEHO OCYIIECTBIIATh MOWCK, aHATU3, CHCTEMATH3allUI0 U HHTEPIIPETAITHIO

7



uH(OPMAIUHU Pa3IMYHbBIX BHIOB U (DOPM MPEICTaBICHUS;

HCITOJIB30BaTh CPEICTBA MH(GOPMAIIMOHHBIX H KOMMYHHKAIIMOHHBIX TEXHOJOTHIA B
pEIICHUN KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OPraHM3allMOHHBIX 3aja4 C
COOJIIOJICHHEM TPEOOBAaHMM JPrOHOMHUKH, TEXHUKH OE€30IaCHOCTH, THMTHUCHBI,
pecypcocOCpeKeHUs, TMPAaBOBBIX M O3THYCCKHMX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1acCHOCTH;

2 CTPYKTYPA U COAEP KAHUE YYEGBHOI'O ITIPEIMETA

2.100beM y4eOHOro npeamera M BUAbI y4eOHO padoThl

Bun yaeOHo# paboTh O6beM yacoB

O06bEM 00pa3oBaTENBHOM TPOTPAMMBI 62

YueOHas Harpy3ka oOydJarolIuXxcs BO B3aUMOJCHCTBHH C
npemnojaBaresieM (BCero), 62

B TOM 4HUCJIC:.

- JIEKIIUU 32
- MPAKTUYECKUE 3aHATHS 22
- TabopaTopHbie pabOThI 8

[IpomexxyTounast arrectanus B popme qudpepeHunupoBaHHOTO 3a4€Ta




2.2. TemaTH4YeCKHMH IJIAH U COEPKAHUE AU CHUTIIUHBI

HaumenoBanue Oo6bem
Conep:xkanue y4eOHOro MmaTepuaJa, JJadopaTopHbie U MPAKTHYCCKUE 3AHATHS
pa3aesioB U TeM 4acoB
1 2 3
Paznen 1. OcHOBBI CTPOEHHS BelleCTBA 8
Tema 1.1. Teopernueckoe o0y4enmne 2
Crpoenue
aTOMOB CoBpemeHnHass MoJenb CTpoeHUs aToMa. CHMBOJIMYECKHM A3BIK XUMHH. XHUMWYECKUM DIJIEMEHT.
XUMIHCCKHIX OnektpoHHass KoHpurypamus artoma. Kiaccudukanuss XuUMHUECKHX dJIeMEHTOB (s-, p-, d-
SJICMCHTOB 1 3JeMEHThl). BasieHTHBIE 3JeKTpOHbl. BaJleHTHOCTh. DJEKTpOHHAs MPUPOJAa XUMUUYECKOW CBS3H. 2
fipupoaa DIIEKTPOOTPHUIIATEILHOCTh. BHUIIbI XUMHUYECKON CBsI3U (KOBaJ€HTHAas, HOHHAs, METaJTMYecKas,
XAMAYCCKON BOJIOPOJTHAS) M CIIOCOOBI €€ 00pa30BaHMS
CBSI3U
Tema 1.2. Teopernueckoe o0yuenmne 2
Ilepuonnyeckun .
3aKOH M TabJIHIA Ilepuonuueckass cucrema xumuueckux a3vieMeHTOB J[.JMI. MenneneeBa. DPuU3nMYECKUl CMBICI 2
JLU. ITepuognueckoro 3akoHa J[.M1. MeHaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX
Menneneesa AIIEMEHTOB, 00pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB B COOTBETCTBHU C ITOJIOKEHHUEM
XMMHUYECKOro aneMeHTa B Ilepuoanueckoin cucreme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUYCHUE
[Tepuonnueckoro 3akona JI.M. MengeneeBa. Ilpornossr [I.M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKUX JIEMEHTOB.
IIpakTU4yeckue 3aHATHS 2
[IpakTnyeckne 3agaHus Ha YCTAHOBJIEHUE CBA3M MEXKIY CTPOECHUEM aTOMOB XHUMHUYECKHUX 2

9JICMCHTOB U IICPHOANYICCKHM HN3MCHCHUCM CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCI[I/IHGHI/Iﬁ B




COOTBETCTBHHM C MOJIOKEHUEM [leproInueCcKOi CUCTEMBI.

HpaKTuquKne 3aHATUA

Pemienue  mpakTUKO-OPUEHTHPOBAHHBIX  TEOPETUUECKUX  3aJlaHUM  HA  XapaKTepu3allHuio
XUMHYECKUX DJIEMEHTOB «Merammnueckue / HEMETAJUTHYECKIE CBOJCTBA,
3JIEKTPOOTPUIIATEIBHOCTh XUMHUUYECKUX DJEMEHTOB B COOTBETCTBUM C HX 3JIECKTPOHHBIM
CTPOCHUEM U TOJIO)KEHUEM B TEPUOJAMYECKOM CHUCTEME XHUMHUYeCKuX »djemeHtoB J[.H.
Menpeneena»

Paznen 2. XuMu4eckue peakiuumn

Tema 2.1. Tunsl
XUMHUYECKUX
peaKuuit

Teopernueckoe o0y4enme

KHaCCI/I(bI/IKaI_[I/ISI K THUIIBI XHUMHYCCKHX peaKuHﬁ C Y4aCTUCM HCOPraHHMYCCKHX BCIICCTB.
CocraBneHue ypaBHeHI/Iﬁ peaKHI/Iﬁ COCOMHCHUA, PA3JIOKCHUA, 3aMCIICHUA, 06MeHa, B T.4. peaKuHﬁ
TOpCHUA, OKHCICHHUA-BOCCTAHOBJICHUA. Crenenr okuciaeHus. OKHCINTEIIb U BOCCTAaHOBHUTEIIb.
CocraBneHue u YPpaBHHUBAHHUC OKHCIIUTCIbHO-BOCCTAHOBHUTCIIBHBIX peaKI_[I/Iﬁ MCTOJOM
QJICKTPOHHOI'O OajaHca.

HpaKTuquKne 3aHATUA

KonnuecTBeHHbIe OTHONICHUS! B XUMUHM. OCHOBHBIC KOJIMUYECTBEHHBIC 3aKOHBI B XUMUH U PaCuCThL
II0 YpPpaBHCHHAM XHMHNYCCKHUX peaKHHﬁ. Mop Kak CANHHUIA KOJINYCCTBaA BCIICCTBA. MOHHpHaH
Macca. 3aKOHBI COXPaHCHHUA MACChl W OHCPIHH. 3aKoH ABoraz[po. MOJBIpHBIﬁ 00BEM Ta3oB.
OtHocuTenbHas INIOTHOCThL Ta3oB. PacueTsl 1o YPaBHCHUAM XHUMHYCCKHUX peaKHI/Iﬁ C
HCIIOJIB30BaHHUCM MACCHI, oO0beMa (HOpMaHBHBIG YCJ]OBI/IH) ra30B, KOJIMYCCTBA BCIICCTBA

Tema 2.2.
DIIEKTPOIUTHYIEC
Kasi JUCCOLUALUS

Teopernueckoe o0yuenmne

TCOpI/ISI BHCKTPOHHTHHGCKOﬁ JUuCConraluu. HoHsnl. SHGKTpOJII/ITBI, HCIOJICKTPOJINTHI. PeaKI_[I/II/I
noHHoro ooMena. CocraBiieHHE peaKHI/Iﬁ MOHHOTO OOMeHa IIYTCM COCTAaBJICHHA HX IIOJIHBIX H
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1 UOHHBIN OOMEH

COKpAIICHHBIX HWOHHBIX ypaBHCHHﬁ. KucaoTHO-OCHOBHBIC PCaAKINU. 3a,Z[aHI/IH Ha COCTaBJICHHC
HMOHHBIX pCaKI_[I/Iﬁ

KounTpouabnas
CrpoeHue BelecTBa U XUMAYECKHUE PEAKIMU
pabora 1
Pa3zgea 3. CTpoeHne U CBOIICTBA HEOPTraHUYECKUX BelleCTB
Tema 3.1. Teopernueckoe o0y4enmne
Knaccudukanus,
HOMCHKIATYPA ! \TThocthie M crnoskHble BemecTBa. OCHOBHBIE KJIACCHI CIOMKHBIX BEIIECTB (OKCHJIBI, THAPOKCHIBI,
CTpOCHHUE KUCIIOTHI, COIM). ArperaTtHble COCTOsSHHs BellecTBa. Kpucramimueckue ¥ aMop(dHbIE BELIECTBA.
HCOPraHM9CCKUX Tympl KPUCTAJUIMYECKUX PEIIETOK (aToMHas, MOJEKyJIspHas, WOHHAs, MeTaJUTMdecKas).
BCIICCTB 3aBUCUMOCTh (PU3UYECKHUX CBOMCTB BEIIECTBA OT THINA KPUCTAJUIMUECKOW PELIETKU. 3aBUCUMOCTh
XUMHUYECKON aKTUBHOCTHU BEILECTB OT BUJA XUMHUYECKOW CBSI3U U THUIA KPUCTAIUTMYECKON PEIIETKH.
IIpakTH4yeckue 3aHATUS
HoMmeHKkilaTypa HEOPraHMYECKMX BEIIECTB: HA3BAHME BEIIECTBA MCXOAS U3 HX XHUMHYECKOU
(GopMyJibl WM COCTaBJICHHE XHUMHUYECKOHM (OpMysabl MCXOAs U3 Ha3BaHUS BEIECTBA 110
mexayHapoanoi (MFOITAK) wiu TpuBHanbHON HOMEHKIIATYpE.
Pemenue npakTuueckux 3aJlaHui Mo KJacCU(PUKALMU, HOMEHKIIATYpe U XUMHUYECKUM (hopmynam
HEOPraHWYECKUX BEUIECTB PA3JIMYHbBIX KJIACCOB
Tema 3.2. Teopernueckoe o0yuenue
Pusuko- ”
XAMIYECKHE Metamnel u Hemetauibl. OOmue Qu3MYeckue W XUMHYECKHE CBOMCTBA MeTaioB. CrocoObI
cBolicTEA NOJIy4eHHs. 3HAYEHUE METAUIOB U HEMETAJIOB B IPUPOAE MU KU3HEIACATEIBHOCTH 4YEJIOBEKA U
opranu3moB. OOnme (Qu3nyeckrue U XMMHUYECKHE CBOMCTBA HEMETAIOB. THUNHMYHBIE CBOWCTBA
HEOPraHUYECKUX .
HeMmetaiuioB 1V— VII rpynn. Knaccudukaiys u HOMEHKIATypa COCTMHCHUN HEMETAIIIOB.
BEILECTB

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTAaHMYECKUX BEIIECTB (OKCHJIOB, THIPOKCHIOB,
KHCJIOT, COJICH | JIp.).

11




HpaKaneCKne 3aHATUA

CocraBiieHUE ypaBHEHU XUMUYECKUX PEAKIIUNA C YHaCTHEM MPOCTBIX U CIIOKHBIX HEOPTaHUUECKUX
BEII[ECTB: METAJUVIOB U HEMETAJJIOB; OKCHJIOB METAJNIOB, HEMETAIOB U aM(POTEPHBIX JIEMEHTOB;
HEOPTraHWYECKUX KHUCJIOT, OCHOBAaHUUW M aM(OTEpPHBIX THUIPOKCHUIOB, HEOPTraHUYECKUX COJICH,
XapaKTEpU3YIOLIUX UX CBONCTBA.

Tema 3.3. JlaGopaTopHblie 3aHATHSA

Nnentudukarus
JlaGoparopHass pabora «MneHTudukauus HEOpPraHMYECKUX BewlecTB». MneHTudukanus

HEOPTAMMHCCKHX HEOPraHWYECKUX BEIIECTB C MHCIOJIb30BAHMEM HX (PU3MKO-XMMHUYECKHUX CBOMCTB, XapaKTEpPHBIX

BCIICCTR KauyeCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuy Ha cyib(aT-, KapOOHAT- U XJIOPUI-AaHUOHBI, Ha
KaTHOH aMMOHUS

KourpoubHas .
CBolicTBa HEOPTaHMYECKUX BEILIECTB

padora 2

Paszpnea 4. PacTBOpHBI

Tema 4.1. Teopernueckoe o0yyenune

[TonsiTue o

pacTBopax PactBopenue kak pusnko-xumuyeckuil npouecc. PactBopsl. CiocoObl MPUTrOTOBIEHUS! PACTBOPOB.
PactBopumocTe. MaccoBasg A0iyisi pacTBOpeHHOro BemiecTBa. (CMBICT MOKAa3aTelsl MPeIeIbHO
JOMYCTUMOM KOHIICHTPAIIMHU U €T0 NCIOIB30BaHNE B OLIEHKE IKOJIOTHUECKON 0€30MacCHOCTH.
[IpaBuiia 5KOJIOrMYECKU LEI€CO00Pa3HOro MOBEACHUS B ObITY M TPYJIOBOM JNEATEIBHOCTH B LIETSAX
COXpAHEHUsI CBOErO 3J0POBbs U OKPY’KAIOIIEW NMPUPOJHOW CpeAbl; ONacHOCTh BO3JECUCTBUS Ha
JKUBBIE OPraHU3Mbl OIPENEIICHHBIX BEIIECTB. PerieHue NnpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX
3aJlaHui Ha PacTBOPBIL, UCIIOJIb3yEMbIE B OBITOBOW U IPOU3BOJCTBEHHOMN JESITEILHOCTH YEIOBEKa

Tema 4.2. JlabopaTtopHble 3aHATHSA

HccaenoBanue

CBOWCTB

JlabopatopHas paborta «IlpuroroBieHue pacTtBopoB». IllpuroToBiieHHEe pPAcTBOPOB 3aJaHHOM
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pacTBOpPOB (maccoBol, %) KoOHIEHTpanuu (C MPaKTUKO-OPUEHTHUPOBAHHBIMHU BOIIPOCAMHU) U OMPEICIICHHE
cpeabl BOJIHBIX PAaCTBOPOB.
I[IpakTyeckue 3aHATHUSA 1
Pemienue 3a1au Ha MPUTOTOBJICHUE PACTBOPOB 1
Pa3znea S. KuneTnueckue u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSA XUMHYECKHUX pPeaKkuni 4
CkopocTb Teopernueckoe o0yueHnue )
XUMHUUYECKUX
peaKu. CKOpOCTh peaKkIiuu, €€ 3aBUCUMOCTh OT Pa3NUYHBIX (PaKTOPOB: MPUPOJIbl PEAruPYIOIINX BEIIECTB,
XUMUYECKOE KOHIICHTPAIlMM PEArupyroluX BELIECTB, TEMIIEPATYPbl U IUJIOMIAJA PEAKIIMOHHOW MOBEPXHOCTH.
paBHOBecHE TernoBbie 3GHEKTh XUMUYECKUX pEAKIUU. DK30- U IHAOTepMUYECcKue, peakuuu. OOpaTuMocThb )
peaknuii. XUMHUYECKOE PABHOBECHUE U €ro CMEICHHUE IMOJ] JCHUCTBHUEM pa3IUuYHBIX (HaKTOPOB
(KOHIIEHTpAIMsI pEareHTOB WM MPOJIYKTOB PEAKIMHU, JaBJICHHE, TeMIlepaTypa) IJis CO3JaHus
ONTUMAJIBbHBIX YCIOBUW MPOTEKAHUS XUMUYECKUX ITpoueccoB. [Tpunmun Jle [laTense
IIpakTHyeckue 3aHATHUS 2
Perienre npakTUKO-OPUEHTUPOBAHHBIX 3a/IaHUN HAa aHAIU3 (PAKTOPOB, BIUSIONIMX HAa U3MEHEHHE
CKOPOCTH XMMUYECKOW PEAKIMH, B T.4. C MO3UIMI IKOJIOTHUECKH IE€JIECO00pa3HOro MOBEACHUS B
ObITY W TPYIOBON JEATENIBHOCTH B IEJISAX COXpPAaHEHUS CBOETO 3J0POBbS M OKpY)Kalollen )
NPUPOIHON Ccpelbl. PereHrne MpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM HAa MPUMEHEHHE MPUHIIMIA
Jle-lllatenbe s HAaxXOKACHUS HAIIPABICHHS CMELICHUS DPABHOBECUS XUMHUYECKOM pEaKUUd M
aHanu3 GakTopoB, BIUAIONIMX HA CMEIIEHUE XUMUYECKOTO PABHOBECHS
Pa3znea 6. CTtpoeHue U CBOMCTBA OPraHUYeCKHUX BelleCTB 18
Tema 6.1. Teopernueckoe o0y4enmne
Knaccupuxauys, [Ipenmer opranumyecko XuMuH.  OCHOBHBIEC TMOJOXKEHUS TEOPUU XUMHUYECKOTO CTPOCHUS 2
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opraHnueckux coeanHeHuid A.M. byrtnepoBa. YTIIepOAHBIN CKENET OPraHUYECKON MOJIEKYJIBI.

;T)I;feeli{;ea?yp 4 |3@BHCHMOCTEH CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOCHHS MOJIEKYIL. M3oMepus 1 U30MepHI.

OPTAHHYECKHX [Tonsitue o ¢ynkunoHaneHo rpynne. Pamukan. [lpuHiunsl krnaccuukanuy OpraHUYECKUX
coequHeHU. MexayHapoaHass HOMEHKJIATypa W NPUHUUIBI HOMEHKJIATYpbl OPraHM4eCKHX

Bemects coenquHeHuil. [lonsaTre 06 azoTcoaepKalIMX COEIUHEHUSIX, OMOJIOrMYECKd aKTUBHBIX BELIECTBaX
(yrimeBopaax, kupax, Oeiakax U Jp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO)

Tema 6.2. Teopernueckoe o0yuenue

CaoiicTBa ~ .

T — ®U3NKO-XMMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHHM OTHENBHBIX KIIACCOB (ocobeHHoCTH

COCTHHEHHi KJIacCU(PUKAMU U HOMEHKIATyphl BHYTPH KJAacca; TOMOJOTHYECKHA psaa U olmas ¢GopMmyna;

n3oMepust; pu3ndeckre CBOMCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI MOJTYYEHHUs):

— IPCACIILHBIC YITICBOAOPOAbI (aHKaHBI )51 I_II/IKJIOEIJIKaHI)I). FOpCHI/IC MCTaHa KaK OAHMH N3 OCHOBHBIX
HCTOYHHUKOB TCIJIa B IIPOMBINIUICHHOCTH H 6BITy. CBoiicTBa IIPUPOAHBIX YIUTICBOIOPOIOB,
HaXO0XICHHUC B IIPUPOAC U IIPUMCHCHHC aJIKAHOB,

— HCIIPCACIbHBIC (aJ'IKeHBI, AJIKUHBI K aJ'IKaI[I/IGHBI) H apOMATHYCCKUC YIJTICBOAOPOABI. FopeHHe
AlICTUJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOT'O INIAMCHHU JJII CBAPKH U PC3KKU MCTAJIJIOB

— KHCIIOPOJCOJAEPKAIINE COECOUHEHUs (CIHUPThI W (PEHOJNbI, KapOOHOBBIE KHUCIOTBI M 3(UpHI,
aJbJIETUbl U KETOHBI, )KUPBIL, YIIIeBObI). [I[pakTHUEeCKOE MPUMEHEHHUE 3TUIICHTIIUKOJIS, TIHIEPUHA,
¢enona. Ilpumenenune ¢opmanbaeruaa, auneTaibAeruad, YKCYCHOM KHCIOTBL. Mblla Kak coyn
BBICHIMX KapOOHOBBIX KUCIOT. MoolMe CBOMCTBA MbLIA

— a30TCo/IepXkallie COeIUHEHUS (aMUHBI U AMUHOKUCIOTHI, O€ykh). BbrICOKOMOJEKYIsIpHbBIE
COCIMHEHMS (CUHTETHUYECKHE U OHOJIOTMYECKH-aKTUBHBIE). MOHOMEp, MoJuMep, CTPYKTYpHOE
3BeHO. [Tonumepuzanus 3TuaeHa Kak OCHOBHOE HAIIPABIICHUE €TI0 UCIIOJIb30BaHUS.

['eHeTHYEeCKas CBS3b MEXKY KJIACCAMU OPraHUYECKUX COCTMHEHUN

HpaKaneCKne 3aHATUA

CBolicTBa OpraHUYECKUX COCAMHEHHM OTAENbHBIX KJIACCOB (TpUBHAJbHAS W MEXIyHapOHas
HOMEHKJIATypa, XWMHYECKHE CBOWCTBA, CHOCOOBI TOJYYCHWsI): TpeaeibHble (aJKaHbl U
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I_II/IKJIOELHKaHBI), HCIIPCACIIbHBIC (aJ'IKeHBI, AJIKMHBI U aHKaIII/ICHBI) U apOMAaTHYCCKUC YITICBOAOPOIbI,
CIIMPTBI H (bGHOJ]BI, Kap6OHOBBIe KHCJIOTBI H B(prBI, AJIpACTHbl KW KCTOHBI, AaMHHBI H
AMHWHOKHUCIIOTBI, BBICOKOMOJICKYJIIPHBIC COCIWMHCHMNA. 3a,Z[aHI/IH Ha COCTaBJICHHUC ypaBHCHI/Iﬁ
XUMHUYCCKHX pCaKI_[I/Iﬁ C Y4aCTHCM OPraHNMYCCKHUX BCIICCTB HA OCHOBAHHWH NX COCTAaBad U CTPOCHUA

JlaGopaTopHnas paGora

JlabopatopHas pabota “IIpeBpalieHust OpraHMu4eCcKuX BEIIEeCTB MPU HarpeBaHUM'".
[lonyyeHne STUJIEHA W M3YYEHUE €ro CBOWCTB. MOJETMpPOBAaHUE MOJEKYJI M XUMHUUYECKUX
MIpEBpAICHUN Ha IPUMEPE 3TaHa, STHJICHA, AlIETUIIEHA U Ap.

Tema 6.3. Teopernueckoe o0yuenue

Nnentudukarus

OPraHMYEeCKHX buooprannueckne coenuHeHus. [IpuMenenne u OWojorHYecKas Pojb yrieBojoB. OkuciIeHHe

BEIIIECTB, UX VIJIEBOJOB — HMCTOYHUK DSHEPTHHM JKUBBIX OpraHu3MoB. OOJacTH TPUMEHEHUS aMUHOKHCIIOT.

3HAYEHHUE U [IpeBpamienuss OSNKOB MUIM B opraHu3Me. buonormdeckue (yHkmum OenkoB. bruomormdeckune

NpUMEHEHHE B GbyHKIMH KUPOB. PoJib opraHndeckoi XUMHUY B peIIeHUN TTPOOJIEM MUIIEBOH 0€301TaCHOCTH

OBITOBOM 1 JlaGopaTopHbIe 3aHATHS

TPOH3BOACTBCHH JlabopaTopHas pabora: “UnenTndukarus opraHnIeCKuX COCTUHEHUNA OTACIbHBIX KIacCOB”

OH JICATCITRHOCTH Nnentudukaius OpraHMYEeCKUX COCIUHEHUN OTIENbHBIX KJIacCOB (Ha MPUMEpPE ajbJErUioB,

Hernoseka Kpaxmasa, YKCYCHOM KUCTIOTHI, OCJIKOB | T.II.) C UCIIOJIb30BaHUEM UX (PU3HKO-XUMHUYECKHX CBOWCTB
U XapaKTEepPHBIX Ka4eCTBEHHBIX peakmuil. JleHaTyparus Oenka npu HarpeBanuu. [[BeTHBIE peaknynm
OEJIKOB.

KounTpouabnas Cr .

patora 3 PYKTypa U CBOMCTBA OPraHUYECKUX BEUIECTB

Pa3znen 7. Xumus B ObITY H IPOU3BOJACTBECHHOM AeSITeJIbHOCTH YeJI0BEKa

Xumus B ObITy U | TeopeTrnueckoe 00y4eHune

MPOU3BOJICTBEHH

OU IesITeIbHOCTH

Hogelime OOCTHXKEHUS XUMHYECKOWM HAYKM M XHUMHYECKOW TexHoyjoruu. Poib xumuum B
0o0ecrieYeHNr HKOJIOTUUECKOM, SJHEPreTUUeCKON U MUIEBON 0€30MaCHOCTH, PA3BUTUU METULIUHBI.
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YCJIOBCKA

[IpaBuna moucka U aHanM3a XUMHYECKOW MH(OpPMAIMU U3 Pa3IMYHBIX UCTOYHUKOB (Hay4dHas U
y4ueOHO-Hay4YHas JUTEpATypa, CPEACTBA MACCOBOM MH(pOpMaLnu, ceTb HTEepHET)

HpaKaneCKne 3aHATUA

CocraBrieHne KEHCOB O MPUMEHEHUH XMMHUYECKHUX BEHIECTB M TEXHOJOTHH C y4eToM Oymyien
npodeccuoHanbHON AesTenbHOCTH 3ammra: llpencraBiieHne pe3ynbTaTOB PEIICHUS KEHCOB B

dbopmMe MUHH-JIOKJIaJIa C Ipe3eHTaluen

IIpome:xxyTouHas

arrecTanus no apucuuminie (mnddepeHunpoBaHHblii 3a4eT)

Bcero

62
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3. YCJIOBUSI PEAJTU3AIIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJBLHOM
JUCHUATUITMHBI

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MAaTE€PHATbHO-TEXHHYECKOMY
o0ecreYeHuIo

Peaymzanust mporpaMmbl  yueOHOTO mpenMera «XuMus» TpeOyeT HaIudus
yaeOHoro kabunera xumuu Ha 6aze ®I'6OY BO «KI'MTVY»

O6opynoBanue yueO0HOro kabuHeTa u JiabopaTopum:
- TOCaJ0YHBIE MECTA MO KOJUYECTBY 00YUaAIOIIUXCS;

- pabouee MeCTO MpenoaaBaTes;

- KOMIUICKT Y4eOHO-HATISITHBIX TOCOOHIA 110 XMMHUH.

Oo6opynoBanue JadopaTopuu U pado4uX MecT Ja00paTOPHH:

- BBITSDKHOM 1iKad; mabopaTopHoe 0OOpyIOBaHUE: MEPUOJUYECKAsl CHCTeMa
xuMudeckux dnemeHTtoB J[.M. MenneneeBa, psia HanpsyKeHUM METAUIOB, psil
AIIEKTPOOTPUIIATEILHOCTH METAJJIOB, TaOJMIIA PACTBOPUMOCTH, XUMHUYECKas MOCY/a,
XUMHUYECKUE PEAKTUBBI, JaOOpaTOpHbIE BEChl M PA3HOBECHI, MOJIETH OPraHUYECKHUX
BEIIIECTB.

3.2. UudgopmannonHoe obecrneyeHue peajsn3anum NporpamMmsl
Jns  peanmzanuu mporpaMMbl  OMOIMOTEeYHBI  (oHI  0oOpa3oBaTENHHOM

OpraHW3alMk  WMEeT  TIeYaTHbIE W  DJCeKTPOHHBIE  00Opa3oBaTelbHBIE U
uHGOPMAIIMOHHBIE PECYpChl HJIsi HMCIOJB30BaHUS B 00pa3oBaTENIbHOM TMPOIIECCE.
Crmcok m3nanuii npeactarieH B MHpopmanmmonHoM obecrieueHur 00pa3oBaTeIbHON
IporpamMMmbl K MPOTpaMMe MOATOTOBKHU CIIEIUATUCTOB CPETHETO 3BEHA.

4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHHUA YYEBHOI'O
HPEIMETA «XUMMUS»

KoHTposnb 1 onieHKa pe3yapTaToB 00yUYEHUsS! OCYIIECTBISETCS MpenoaaBaTeseM
B IpolecCe MPOBEACHUS MPAKTUYECKUX 3aHATUH U J1a0OpaTOpHBIX padorT,
TECTUPOBAHUS, @ TAKXKE€ BBINOJHEHHS OOy4YalOLIMMUCS WHIAUBUAYAIbHBIX 3aJaHUM,
IIPOEKTOB, MCCIEJOBAaHUM, HANMCAaHUS KOHTPOJBHBIX padoT. Pe3ynpTaThl 00yuyeHUs
OTIPECIISAIOT, YTO O0ydYaronifecs: MJOJKHBI 3HATh, IOHUMATh M JEMOHCTPUPOBATH I10
3aBEPLICHUN U3YUYCHHUS IIPEAMETA.
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[IpenmeTHbIe pe3yJibTATHI OCBOEHUS

OcBoeHHBIC YMeEHHS,
YCBOEHHbIE 3HAHUS

OcHOBHbIE OKA3aTeJIU OLEHKH
pe3yJbTaTOB 00y4eHMsI

1

2

3

1) chopMHpOBaHHOCTH TPEACTABICHUN:
0 XHUMHYCSCKOHN COCTaBJIAIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHPA,
pOJIM XUMHUHU B T[IO3HAHUU SIBJICHUU
MPUPOJIEI, B (POPMUPOBAHUH MBIIUICHHS

154 KYJIBTYpbI JIMYHOCTH, ee
(YHKITMOHATTLHOM TPaMOTHOCTH,
HEOO0XO0INMON TS pelieHus

[MPAKTUYCCKUX 3ada4 U OKOJOTHYCCKU
00OCHOBAaHHOTO OTHOIIEHHSI K CBOEMY
3I0POBBIO M IPUPOJTHON CPEIC;

3HaTh: POJIb U MECTO XMMHUHU B
COBPEMEHHOI Hay4HOU KapTUHE

2) BiIaJ€HHE  OCHOBOIIOJATAOIINMU
XUMHYCCKUMH TOHSTUSAMHU, TEOPHUSIMH,
3aKOHAMH " 3aKOHOMEPHOCTSIMU;

YBEPEHHOE II0Jb30BAaHUE XHMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

VMeeT npeacTaBlIeHuEe O MECTE
XUMHUH B COBPEMEHHON HAay4YHOH

3) c(hOpMUPOBAHHOCTH yMEHUH
BBISBJISATh XapaKTEpHbIC TMPU3HAKH U
B3aNMOCBA3b HN3YUYCHHBIX HOH?[TI/II?I,
[PUMEHSATh COOTBETCTBYIOIIHE MOHSITHUS
[IPM OIIMCaHUU CTPOCHMS U CBOWCTB
HCOPraHUYECKUX W OPraHHYCCKHX|
BCIICCTB U UX HpeBpaHIeHI/II\/JI; BBIABJISAATH
B3aUMOCBSI3b XHMHUYCCKMX 3HAHUH C

[MPAKTUYCCKUX 3aaa4; JaBaTb
Ka4CCTBCHHBIC 1
KOJIMYCCTBCHHBIC OLICHKHU 110

MUPa; OCHOBHEIC METOJIbIKAPTUHE MUPA, TOHUMAET POJIb
Hay4HOI'O MMO3HAHUS MPUXUMUHU B POPMUPOBAHUU KPYTro3opa
M3YYCHUU XUMUU;H PYHKIIMOHAIBHON TPAMOTHOCTH
OCHOBOIIOJIararoIme YEJIOBEKA IS PEIICHUS
XUMUYCCKHC MOHATHS, [[IPAKTUYECKHUX 3a]a4.
TEOpUHU, 3aKOHBI u |YcTaHaBIMBaeT SBOJTIOIMOHHYIO
3aKOHOMEPHOCTH; CYIIHOCTb MEH/IEJICEBCKOU U
0e30IMacHOCTH IpU  |COBPEMEHHOM (hopMyIIUPOBOK
MIPOBEICHUHN XUMHYECKHUX [nepuoaudeckoro 3akona JI. MU.
DKCIIEPUMEHTOB Menieneena; 00BsACHSACT
(GU3UYECKU  CMBICT  CHMBOJIUKH
MEePUOIUYECKON TaOJIUIIBL;
[MOHUMAET pPOJb IEPUOJUYECKOTO
3aKkoHAa B OOIIEH KapTUHE MUPa;
3HAKOMHUTCS v Pa3IMYHBIMU
MOJCISIMH ~ TAOJIMI] XHUMHUYECKHUX
JIEMEHTOB
Onepupyer XUMUYECKUMH
[MOHATHSIMU: aToM, BEIIICCTRO,
MOJIEKYJIA, 3JIEMEHT;
- pazyindaet MPOCThIE u
CIIOKHBIC BEILECTBA;
- dbopMynupyeT 3aKOHBI
XHMUH,
YMeTh: OOBSICHATH M |0CO3HaET  pONdb  XMMHYECKOTO
00pabaThiBaTh PE3YJIbTATbIKCcIIEpUMEHTA s H3y4CHUS
MPOBEACHHBIX ONBITOB,  [XUMHHU,
IIPUMCHATDb METOAbI -OpPUEHTUPYETCS B
[MO3HAHWA, TIPUMCHACMBIC  BMOmenMpOBaHUU XUMHAYECKUX
XMW IIpu PCUICHUN [IPOLIECCOB;

- MIOHUMAET 3HAYMMOCTh XUMHUHU JISI
cBoel podeccuun
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4) c(hOpMUPOBAHHOCTH yMeHU
HCIIOJIb30BaTh HAaUMEHOBAHHUSI
XUMHYECKIX COCIMHEHUH]

MEKTyHAPOJIHOTO COI03a TEOPETUUECKOM
U TIPUKIAHOW XMMHUU W TPUBUAIIBHBIC
Ha3BaHUS BaKHEUIIINX BCIIICCTB (3TI/IJ'I€H,

ONepUpyeT TIOHATHEM - COCTaB
BEIIICCTBA;

pa3inyaeT TPOCThIE H  CIOKHBIC
BEIIIECTBA 110 COCTABY;

COCTaBJISIET XUMUYECKHE
(dbopMyIbl  BEIIECTB, COMJIACHO HX
Ha3BaHUSM;

Al CTUJICH, TIMOCPHH, ¢enon, onpeAeNsieT KayeCTBEHHBIH COCTaB
(hopmanbierns,  yKCycHas — KHMCIOTa, BELIECTBA; pacKpbIBaeT
TJIWIHH, yrapHLIﬁ ras, yrHeKHCHBIﬁ ras, KOJIMYECTBEHHBIN COCTAaB
aMMMaK, ramicHas H3BECTb, HEraiicHas BEIIECTBA,
MPAKTUYECKUX 3a7a4 3HAeT W NOpPUMEHSET MpaBUiIa

5) C(hOpPMHPOBaHHOCTh YMEHUM TEXHUKH 0€30IacHOCTH IIpU paboTe
yCTaHaBJIMBATb IMPHUHAJICIKHOCTD C XUMHUUYECKUMU
M3YUCHHBIX HCOPraHUYCCKUX 51 BCILICCTBAMU pu IIPOBEACHUNU
OPTaHUYCCKHUX BCIICCTB K MabOpaTOPHBIX M MPAKTHYECKUX
ONPEACIIEHHBIM KJlacCaM U IpymiaMm a60T

PackpbiBaeT ymMeHHUS TPOBOAUTH
6) BIAJEHWE OCHOBHBIMH METOJIaMU XIMITYeCKHIl 3KCIIEPHMEHT;
HayqHOr'O0  IIO3HaHMA  BCHICCTB U 3HAKOMUTCS C Pa3IMYHBIMU THUIIAMH
XUMUYECKUX SIBJICHUH (HaOII0JeHuE, MO/ICINPOBAHHSE;
M3MEPCHHC, 9KCHICPpUMEHT, COCTaBJISIET CPaBHUTEIIbHBIC
MOJIETMPOBAHHE); TaOJIMIIEL; OIpEAEIISIET

MPEMMYLIECTBA WU HEJOCTATKH;

mojaOupaeT Marepuan 10 JaHHOM

TEMC; COCTaBJIACT  cooOIleHue,

pedepaTsl BKJIIOYAIOILIEe

WHTEPECHBIC (DAKTHI O XUMUH
7) c(hOpMUPOBAHHOCTH yMEHUH

[MPOBOAWUTL PaCHYCTbl 110 XHWUMHYCCKUM
(1)OpMy.]'IaM U YpaBHCHHAM XUMHUYCCKHUX

[peaKuuit c KCIOJIb30BAHUEM
buznueckux BEJIMYKH,
XapaKTEePU3YIOIINX BElIECTBA C
KOJIMYECTBEHHOW  CTOPOHBI:  MAacChl,

o0bemMa (HOpMasbHBIE YCJIOBMSI) Ia30B,
KOJIMYECTBA BELIECTBA; HCIIOJIB30BATH
CHUCTCMHBIC XHMMHUYCCKHEC 3HAHUA OJIs0
NPUHATUS PEIICHUH B  KOHKPETHBIX|
PKU3HCHHBIX CHUTyalUusaX, CBA3aHHBIX C
BEILICCTBAMH U MX IPUMEHEHUEM;

HpOBOHI/IT PaCUYCThI IO XUMHUYCCKUM
dopmynaM u ypaBHEHUSIM
XUMHYECKUX PEAKIHii, UCIIOB3YeT
SHAHUA JJId PCIICHUA KOHKPCTHBIX
[PaKTUYCCKUX 337144
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8) c(hOpMUPOBAHHOCTH yMeHU
[UIAHUPOBATh U BBITIOJIHITH XUMHUYECKUH
PKCIIEPUMEHT (mpeBparieHus
OpPraHUYECKUX BEIIECTB npu
HArpEeBAaHUU, I[IOJY4YCHHE OTHIIEHA W
U3y4eHHE €ro CBOICTB, KauyeCTBEHHBIC
peakuu Ha  albJerujbl, Kpaxmal,
YKCYCHYIO  KHCJIOTY;  JEHaTypauus
OENKOB TMpU HArpeBaHUM, LIBETHHIC
peakiuu OeNKOB; TPOBOIHMTH PEAKIUH
MOHHOTO OOMEHa, OMpeAeNsiTh Cpeay
BOJIHBIX  PAacTBOPOB,  KAaueCTBEHHBIC
peakuuu Ha cynbdaT-, KapOOHAT- H
XJIOpUA-aHUOHBI, Ha KaTHOH aMMOHHS;
peliaTh 3KCIepUMEHTANIbHBIE 3a/1a4d IO
remam "Metamnsl" u "Hemeramisl") B
COOTBETCTBUU C TPaBUJIAMU TEXHUKH
0€e30MacHOCTH  NHpU  OOpalleHuu ¢

BCIICCTBAMH " 71a00paTOPHBIM
000pyI0BaHUEM; MIPEACTABIISITH,
PE3yIIbTaThI XHUMHYECKOTO

DKCIIepUMEeHTa B (opMe  3amucu
YPaBHEHUI COOTBETCTBYIOIINX PEaKIHH
1 (OpMYJIHPOBATH BBIBOJBI HA OCHOBE
PTHX PE3yJIbTAaTOB;

3HaeT W TPUMEHSeT MpaBUiIq
TEXHUKU O€30I1acHOCTH TpH padoTe
c XUMHUYECKUMHU
BCIICCTBAMMU ITPpH IMTPOBCACHUUN
1a00paTOPHBIX U MPAKTHYECKUX
pabot
[TpaBUIIbHO MPOBOIUT XUMUYHECKUE
DKCIEPUMEHTHI
[IpoBOANT KaueCTBEHHBIE PEaKIIUU
'YMeeT NpeACTaBIATh PE3YJIbTAThI
XUMHYECKHUX YKCIIEPUMEHTOB B
dopMe XUMUYECKUX YPaBHEHUIH

9) c(hOopMUPOBAHHOCTH YMEHUS
QHATN3UPOBATh XUMHYECKYIO
WHQPOPMALIUIO, MOJTy4aeMy M3 Pa3HBIX
MCTOYHHKOB (cpencts MacCcoBOM
WH(POPMALIUH, CeTh IHTEpHET U ApyTHe);

'YMeeT aHaTM3UpOBaTh U IPUMEHSTh
OJYYCHHYIO HH(OpMAInio

10) c(hOpMHUPOBAHHOCTH yMEHUH
coOnrofarb  MpaBuia  SKOJIOTHYECKU
[1€71€CO00Pa3HOr0 TOBEIECHUSI B OBITY H
TPYJOBOM  JEATETBHOCTH B  IIEJISIX
COXpPaHEHHMS  CBOEro  3J0pPOBbS  H
OKpY>KaroIein MPUPOAHOMN cpenbl;
YUUTBHIBATh OMACHOCTH BO3ICHCTBHS HA)
PKUBBIE  OPTaHM3MBbI  OMPEIETICHHBIX
BEIIECTB, MMOHUMAs CMBICT TOKa3aTels

YMmeer coOroaTh MIpaBHIIA
HKOJIOTHUECKHU 1esecoodpa3Horo
MOBEJCHUSI B OBITY U TPYAOBOM
NEeSITEIPHOCTH B IIETISIX COXPAaHEHUS
CBOETO 3JIOPOBbSI M OKPYKAOIICH
[IPUPOJIHOM Cpebl

[peaEIbHON JONTyCTUMOM
11) JUIS oOyuaromuxcs c
OTpaHUYCHHBIMHU BO3MOKHOCTSIMH

310pOBbs: CHOPMUPOBAHHOCTH YMEHHS
MPUMEHATh 3HAHUA 00  OCHOBHBIX
TOCTYIHBIX METOJaX MMO3HAHUS BEUIECTB

1 XUMHWYCCKUX $[BJ'I€HI/H>'I;

OOyyaromyecs ¢ OrpaHU4YEHHbIMU
BO3MOXHOCTSAMU 310POBbA: YMCIOT
PUMEHSTh 3HaHUS 00 OCHOBHBIX
JOCTYIIHBIX METOJaX IO3HAHUA

BCIICCTB 1 XUMHWYCCKHUX HBHGHHﬁ;
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