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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM ITPOT' PAMMBI
OBIUIEOBPA3OBATEJABHON JUCIHUILIUHBI «XUMUSI»

1.1. MecT0 UCHMIUIMHBI B CTPYKTYpe OCHOBHOW NpogecCHoOHATbHOI
o0pa3oBaTeJIbHOI MPOrpamMMblI

O6meoOpazoBaTenbHas AUCIUIUIMHA « XUMUSD HU3ydaeTcs Ha 0a30BOM ypOBHE B
o01reo0pa3oBaTelbHOM UK€ Y4YeOHOro IUlaHa OCHOBHOM MpodeccCHOHATbHON
oOpazoBarensHO# TporpaMmbl 1Mo mpodeccuit 15.01.05 Crapmmk (pyqHON U 4aCTUIHO
MEXaHU3UPOBAHHON CBApKH (HAIIJIABKH)).

TpynoeMKOCTh TUCHMIUIMHBI «XHUMHUs» Ha 0a30BOM YPOBHE COCTaBIseT 72 4aca,
U3 KOTOphIX 64 uvaca — 0a3oBbId MOIynb (6 pa3nenoB) U 8§ 4YAacOB — MPUKIIATHOU
Moayib (1 pasmen), BKIIOYAIONIUMNA MPAKTUKO-OPUEHTUPOBAHHOE COJACpP)KaHUE
KOHKPETHOM TIpodeccum.

[TpuknagHo MOAYJb BKJIHOYAET OAWH pazaen. Pasgen 7 «Xumus B OBITY H
MPOU3BOJICTBEHHON JESTEILHOCTH YEJIOBEKa» peaM3yeTcs Ha Marepuale Keucos,
CBSA3aHHBIX C DKOJIOTMYECKOW OE30MMacCHOCTHIO M OLEHKOW MOCJIEICTBHUN OBITOBON WU
MPOU3BOACTBEHHOM JI€ATENHOCTH, [0 OTpacisM Oynaymiel mnpodeccuoHalbHON
JESTENHHOCTH 00YUaIOUXCSl.

Ilepuon  oOydyeHus W pachnpelesieHHe 10  CeMecTpaM  OMpeelisieT
oOpa3zoBaTenbHasl OpPraHU3alMs CaMOCTOSITEIBHO, C YY€TOM JIOTUKU (hPOPMHUPOBAHUS
NpEAMETHBIX  pe3yJbTaTOB, OOMMX W  NPO(PECCHOHANBHBIX  KOMIIETECHIIHM,
MEXIPEIMETHBIX CBSI3€H C JPYTMMH JUCIUIUIMHAMH OO0IIe00pa3oBaTEIbHOTO U
oO1enpodecCHOHAILHOTO ITUKIIOB y4eOHOTO TIJIaHa.

1.2. Ilean ¥ MuIaHUpPYeMble Pe3yJIbTAThl 0CBOEHUSI TUCITUTIIIHHBI

1.2.1. leau u 3aga4u JUCHUATIMHBI

dopMUpOBaHUE y CTYIEHTOB IMPEJCTABICHUS O XHUMHYECKOW COCTABIIAIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MUPA KaK OCHOBBI IPUHSITHS PEIICHUIN B )KU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO TTOBEACHUS B IPUPOIHOM Ccpeie.

3agaum TUCUMIIJIMHBI:

1) chopmupoBaTh TOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHHMS XUMHUYECKHX
MPOILIECCOB U SBJICHUM B OKpYXKarolled cpeje, LEeTOCTHOW HaydHOW KapTHUHBI MUDA,
B3aMMOCBSI3M M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS COCTaBISATH (POPMYJIbI HEOPTaHMYECKUX W OPraHHUYECKUX
BCIIIECTB, YPaBHEHUS XUMUUYECKHX PEAKIIHHA, OOBSICHSATh UX CMBICII, HHTEPIPETUPOBAThH
PE3yNbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM  NPOBEICHUS  MPOCTEHIIMX  XUMHUYECKHX
OKCIIEPUMEHTAIILHBIX ~ UCCJENOBaHUNW C  coONMojeHneM TmpaBuil  He3onacHoro
oOparieHus ¢ BEIeCTBaMH 1 JIA0OpaTOPHBIM 000PYI0BAHUEM;



4) pa3BUTHh YMEHHSI HCIOJIb30BaTh WMH(OPMAIMI0O XMMHYECKOTO XapaKTepa H3
Pa3IMYHBIX UCTOYHUKOB;

5) chopMupoBaTh yMEHUSI TPOTHO3UPOBATH MOCIIEICTBHS CBOCH NEATEILHOCTH U
XUMHUYECKUX TIPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX IIPOIIECCOB;

6) copMHpoBaTH MOHUMAHUE 3HAYMMOCTHU JOCTHKEHHM XMMUYECKOW HAYKU U
TEXHOJIOTHUH JIJISL Pa3BUTHS COIMAILHON U MPOM3BOJICTBEHHOM cdep.

1.2.2. MnaHnpyemble /NIMYHOCTHbIE, MNpegMeTHble, MeTanpeaMeTHble
pe3ynbTaTbl 0OCBOEHMA o06uieobpasoBaTenbHOM AUCUMNAUHBI PEANU3YITCA  Ha
ocHoBe ®IOC COO. Ocoboe 3HaueHne gncumnamHa umeet npm opmupoBaHnm OK u
MK, peanu3yemblx B COOTBETCTBMM C TpeboBaHMAMM K pe3ynbTaTaM OCBOEHMA
obpa3oBaTenbHbix Nnporpamm B cooTBeTcTBUMM ¢ PITOC CMO no npodeccumn 15.01.05
«CBapwMK (pyyHOM M YACTUHUHO MEXAHM3UPOBAHHOW CBApPKU (HannaBKM))»;
peKoOMeHZauniM no peanmsauum cpegHero npodeccMoHanbHoro obpasoBaHuA B
npeaenax ocBoeHns obpasoBaTenbHbIx nporpamm QY ANO UPMO.



1.2.2. Ilnanupyemblie pe3yabTaTbhl OCBOEHHsI 001Ie00pa30oBaTeJbHOM TUCHUIIMHBI B cooTBeTcTBUN ¢ PT'OC CIIO n

Ha ocHoBe PI'OC COO

Koamn IlnanupyemMble pe3ybTaThbl OCBOCHHUS AUCHUNIHHBI
HAHUMEHOBaHU
e

¢hopmupyembIx O6mue' JucuunaunapHbie’

KOMIIeTeHIM I

OK O01. B yacTu Tpy10BOro BoCIMTAHMS: - BIQAETh CHUCTEMOM XHMMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
Bribupath - TOTOBHOCTh K TPYydy, OCO3HAHHME IIEHHOCTH | OCHOBOMOJATAIOIIME TMOHATUS (XMMHUYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHAS
CHoCcOOBI MacTepCTBa, TPYAOIIO0HE; o0oJiouka aToma, s-, p-, d-3JeKTpOHHBIE OpOUTAIM aTOMOB, MOH, MOJIEKYJIa,
peuieHus 3a1ad | - TOTOBHOCTh K  aKTUBHOM  JIESITEIBHOCTH | BAJ€HTHOCTb, 3JEKTPOOTPUIATEIBLHOCTh, CTENICHh OKHCJICHHS, XMUMHUYECKas
npodeccuoHall | TEXHOJOTUYECKOW U COLMaIbHONW HANPaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAas Macca, MOJISIPHBIM 00beM, YTIEpOAHBINH CKeJeT,
bHOU CIIOCOOHOCTh ~ WMHUIMHPOBATh, IUIAHUPOBATH H | (DYHKIMOHANBLHAS TPYMIA, PaJndKall, H30MEPHUs, H30MEPhI, TOMOJIIOTHUECKUM
JESITENBHOCTH | CAMOCTOSATEIBHO BBIMOIHSITH TAKYIO AESTENLHOCTD; | PSill, TOMOJIOTH, YTJIEBOAOPOIBI, KUCIOPOI- U a30TCOAEpKAIINE COSTUHECHHUS,
MPUMEHUTEBH | - HUHTEpEC K Pa3IUYHBIM chepam | OMOJIOTUYECKN aKTHBHBIC BemiecTBa (YIJIEBOABI, JKUPBI, OCIKH), MOHOMED,
0 K pa3NIU4HbIM | Tpo(heccHoHaNbHON NeATeIbHOCTH, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEAMHEHUS,
KOHTEKCTam OBiaseHue  YHMBEPCAJbHBIMM  YYeOHBIMM | KDUCTAJTUYECKAs PEHICTKA, THUIBI XUMHYECKUX PpEaKIui (OKUCIUTEIbHO-

MO3HABATEJbHBIMH JeHCTBUSIMH

a) 0a30Bble JIOTHYECKHE NeHCTBHA:

- CaMOCTOSTEIIbHO dhopmyIUpoBaTh u
aKTyallM3UupOBaTh MPOOJIEMy, paccCMaTpPUBATH €e
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTB CYHICCTBCHHLIﬁ HpI/ISHaK NN
OCHOBaHUS I CpaBHCHHMs, KIaCCH(PUKALUU U
00001IeHH;

- OHpeI[eJ'DITb neian A€ATCIIbHOCTH,
mapaMeTpsl U KPUTCPUU MX JTOCTHIKCHHUS,
- BBISBJIATH BaKOHOMepHOCTI/I nu HpOTI/IBOpe‘-II/ISI B

3aJaBaThb

BOCCTaHOBUTENbHBIE, 9K30-H SHIOTEPMHUUECKHE, PEaKIMd HOHHOTO OOMEHa),
pacTBOp, AJIEKTPOIUTHI, HEIJICKTPOIHUTHI, IJICKTPOJIUTHUYECKAST JUCCOIHAIIHS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKON peaKkuu, XUMUYECKOe
paBHOBECHE), TEOPHUM U 3aKOHBbI (T€OpUs XMMHYECKOIO CTpPOCHMS
oprannyeckux BemectB A.M. byrnepoBa, Teopusi 3JI€KTPOIUTUYECKOU
JIycconranuu, nepuoanyeckuil 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XUMHH, (HAKTOJIOTHUECKUE
CBEJICHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH M O€301aCHOM HCIIOIh30BaHUU
BOXHEUIIMX HEOPraHMYECKUX M OpraHM4YecKMX BeUIECTB B ObITY U
MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA;

- YMCTb BBIABJISITH XapPAKTCPHBIC IMMPU3HAKHW KW B3aUMOCBA3bL HN3YUYCHHBIX

! Vka3bIBaIOTCS IMUHOCTHBIE U METANPeaMeTHbIE pe3ynbraThl 13 PI'OC COO (B nocieaneii penaximu ot 12.08.2022) B otrnaronsHoit Gopme, GopMupyembie 06111e06pa3oBaTebHOI

JUCIUTIIMHOMN

2 ,HI/ICIII/IHJ'H/IHapHBIG (Hpe,I[MeTHBIG) PE3YIbTAaThl YKAa3bIBAOTCA B COOTBETCTBUU C MeTOZ[HKOﬁ npenoaaBaHust JUCHUITIINHBI




paccMaTpUBaEMBbIX SIBICHUSX;
-  BHOCHTh KOPPEKTHBBI B  J€ATEIHHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LIEISIM,
OIICHUBATh PUCKHU TMOCJICACTBUH JCATEIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH
KU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HCCeA0BaTEeIbCKHE NeHCTBHS:

- BIIQJIETh HABBIKAMHU Y4eOHO-HMCCIIEIOBATEIBCKOM
u MIPOEKTHOM eI TEILHOCTH, HaBBIKAMH
paspenieHus nmpooeM;

- BBISBJISATh MPUYUHHO-CJICACTBEHHBIC CBSI3U U
aKTyaJIU3UpOBaTh 3a/1avy, BBIIBUTaTh TUIIOTE3Y €€
penieHus, HaXOJUTh apryMEHTbI TUISt
JI0Ka3aTelIbCTBA CBOMX YTBEPXKICHUM, 3a7aBaTh
napaMeTpbl U KpUTEPUU PEILICHHUS;

- AHAJIM3UPOBATH IOJYYCHHBIE B XOJE PEIICHUS
3a/1aud  Pe3yJbTaThl, KPUTHUYECKU OIICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETb MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U
MPaKTUYECKYIO 00IaCTH KU3HEACITEIHbHOCTH;

- yYMEThb HHTETPUPOBATh 3HAHUSA W3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIABUTaTh  HOBBIE  WJEH,
OpUTHMHAJILHBIC TIOJIXO/IBI ¥ PEIICHNUS;
- CIIOCOOHOCTh MX MCITOJIH30BAHUS B
IIO3HABATEJIBHON U COIIUAIbHOW ITPAKTUKE

npeajiaraTtb

MOHATUH, IPUMEHATH COOTBETCTBYIOLIUE MTOHATHUS IIPU OIIUCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M UX MPEBPALLECHUN;

BBISBJISITH  B3aMMOCBSI3b  XMMUYECKHX  3HAHUW C  TOHATHSIMH U
MIPEACTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB;

- YMeTb WCHOJb30BAaTh HAMNMEHOBAHUS  XMUMHYECKUX  COCIUHEHUU
MEXIYHApOAHOTO COI03a TEOPETHMYECKOM U TMPUKIAJAHOM XUMHH U

TpUBUAJIbHBIC HA3BAHUS BaXKHEUIITUX BEUIECTB (ITUJICH, alleTHIICH, TIIUIEPHH,
denon, Qopmanbaerun, yKCycHash KHUCJIOTa, TJIMIMH, YrapHbId Tas,
YIJIEKUCIBIN Ta3, aMMUaK, raiieHasi U3BeCTb, HeTallleHass U3BECTb, MUThEBas
colla M JPYrux), COCTaBIATH (POPMYJIbI HEOPTaHHMUECKUX M OPTraHUYECKHX
BCIIECTB, YPABHCHHSI XWMUYECKUX pEaKUUd, OOBACHITH WX CMBICT;
MOATBEPKIATh XapaKTepHbIE XUMHUYECKHE CBOIICTBa BEIICCTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH U 3AMUCAMH YPAaBHEHUM XUMHUUYECKHUX
pEeaKIINii;

- YMETh yCTaHABIUBATH IMPUHAJJICKHOCTh HM3yUYCHHBIX HEOPTaHUYECKUX M
OpPraHMYECKHUX BEIIECTB K OMPEIEICHHBIM KilaccaM W TpyMIaM COeIUHEHUH,
XapaKTEepU30BaTh UX COCTaB M BAKHEWINIME CBOWCTBA; OMPENETATH BUIBI
XUMHUYECKHUX CBs3€il (KOBaJeHTHAsl, MOHHAs, METaJUIMYecKasi, BOJIOPOIHAS),
THUTIBI KPUCTAJUTMYECKUX PEIICTOK BEIISCTB; KIACCHPHUIIMPOBATH XHMHUCCKHE
peakuuu;

- chopMupoBaTh TPEICTABICHHUS: O XHUMHYECKOH  COCTABIIIONICH
€CTECTBEHHOHAYYHOW KapTHUHbI MHUPA, POJIM XUMHHM B TO3HAHUM SIBJICHUN
npupoabl, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHUs] IPAKTHYECKHUX
3a/1a4 U HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MIPUPOAHOM CpEAE;

- YMETh NPOBOIUTH PACUYEThl MO XHUMHUYECKUM (PopMysiaM U ypaBHEHUSIM
XUMHYECKHX  peakuuid ¢  HCHOJb30BaHHEM  (U3MUYECKUX  BEJIMYMH,
XapaKTepU3YIOUINX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HopManbpHblE YCIIOBUsI) Ta30B, KOJIMYECTBAa BELIECTBA; HCIIOIb30BAThH
CUCTEMHbIE XMMHMYECKHE 3HAHHs JJIs MPUHATHUS PEUIeHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYALIMIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM




OK 02.
Ucnonp3oBath
COBPEMEHHBIE
cpencTsa
TIOWCKa,
aHaiu3a u
HUHTEPIIPETAIINH
nHpopmanuu u
MHPOPMAIIMOHH
bI€ TEXHOJIOTUHU
TSt
BBITIOJTHEHUS
3a1a4y
npodeccruoHat
bHOU
JeSITENbHOCTH

B 00.1acTH HIEHHOCTH HAYYHOTI'O MO3HAHMSA:

- c(hopMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTHST HAyKH M OOIIECTBEHHON TMPAKTUKH,
OCHOBAHHOT'O Ha JTMajiore KYJBTYP,
CITOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MeECTa B
MOJIUKYIBTYPHOM MHPE;

- COBEPIICHCTBOBAHUE S3BIKOBOM M UYUTATEIIbCKOU
KYJIbTYpbl KaK CpEJICTBa B3aUMOJECHCTBHUS MEXKIY
JIIOJIBMH | TIO3HAHUS MUPA;

- OCO3HaHUE IIEHHOCTH HAYYHOM JESITEeIbHOCTH,

T'OTOBHOCTb OCYHICCTBIIATH IIPOCKTHYIO u
HCCICAO0BATCILCKYIO JACATCIIBHOCTD
HHIVUBUAYAJIBbHO U B I'PYIIIC,

OB.]'[a[[eHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁHblMl/I

NMO3HABATEJbHbIMHU JAeHCTBUSAMM:

B) padota ¢ uHpopmanmeii:

- BJIa/IeTh HAaBBIKAMH TONy4YeHUs MHDOpMAINK U3
WCTOYHMKOB PAa3HbIX THUIIOB, CaMOCTOSATEIHLHO
OCYIIECTBIIATH MOWCK, aHANIU3, CUCTEMATU3AIINIO U
HWHTEPIIPETANNIO HH(POPMAIIH Pa3TUIHbBIX BUOB H
dbopM mpecTaBICHHUS,

- co3daBaTh TEKCTHl B Pa3MYHBIX (opmaTax c
y4eTOM Ha3HaueHuss HHPOpMAIMM U IENeBOM
ayIUTOpPUH, BBIOMpas ONTUMaJIbHYIO  (Qopmy
MPEJICTABICHUS U BU3YyaIH3aluy;

- OLICHMBaTh JIOCTOBEPHOCTh, JIETUTUMHOCTD
uHpOpMallMK, €€ COOTBETCTBHE IPABOBBHIM H
MOpaJbHO-ITHYECKUM HOpMaM;

- HCIIOJIb30BaTh CpelncTBa WHGOPMAIMOHHBIX U
KOMMYHHMKAI[UOHHBIX TEXHOJOTHMH B pELIEHUU
KOTHUTUBHBIX, KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  3aJad C  COOJIIOJEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKU 0€30MaCHOCTH,

- YMEThb IUIAHUPOBaTh MW  BBINOJHATH XHUMHUYECKHUH  DKCIIEPUMEHT
(mpeBpallleHHsT OpPraHMYECKUX BEIIECTB TMPH HAarpeBaHUM, IOJIy4YEHHE
STUJIEHA M U3YYEHHE €r0 CBOMCTB, KaU€CTBEHHBIC PEAKIIMM Ha aJlbJIETUIbI,
KpaxMaj, YKCYCHYI KHCJIOTY; JeHaTypanus O€TKOB IpH HarpeBaHUH,
[BETHbIE pEaKIUu OEJNKOB; TPOBOAMTH pEaKIUH HOHHOIO OOMEHa,
OTIpECIISATh CPeNy BOAHBIX PACTBOPOB, KaUECTBEHHBIE PEaKIIUU Ha Cylbdat-,
Kap6OHaT- n XJIOpUA-aHUOHBI, Ha KaTHOH AMMOHUA, peuiaTtb
IKCTIEpUMEHTAIbHBIE 3a7auu 1Mo Temam "Metamel" u "Hemeramnsr"') B
COOTBETCTBUHM C TMPaBWJIAMU TEXHUKH OE30MacHOCTH TpPH OOpaIEHUH C
BEIIECTBAMU U JaOOPATOPHBIM 00OpYyIOBaHUEM; MPEACTABIATH PE3yIbTaThl
XMMHUYECKOT0 IKCIIEpUMEHTa B (hOpMe 3aIMCH YPaBHEHHI COOTBETCTBYIOIINX
peakuuii 1 GopMyITUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETb aHAJU3UPOBATh XUMHUYECKYIO0 HH(POPMAIIHIO, IOTYIaeMYI0 U3 pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBoil nuHpopmanuu, cetb UHTEpHET U Apyrue);

- BJaJACTb OCHOBHBIMM MCTOAAMH HAYYHOI'O TIIO3HAHUA BCHICCTB H

XUMHUYECKUX  SIBICHUM  (HaOmioleHue,  HW3MEpeHHe,  IKCIEPHMEHT,
MOJICTUPOBAHHUE);

- YMETh TIPOBOJUTH pacyueThl MO XUMHUYECKUM (opmyramM U ypaBHEHHIM
XUMHUYCCKUX peaKuHﬁ C HUCITIOJIB30BAHHUEM (1)I/I3I/I‘-ICCKI/IX BCJINYHUH,

XapaKTepU3YyIOIIMX BEIIECTBA ¢ KOJMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMaJIbHbIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEILECTBA; HCIOJIb30BaTh
CUCTEMHbIE XMMMUYECKHE 3HAHUS A NPHUHATHS PELIEHUM B KOHKPETHBIX
JKU3HCHHBIX CUTyalluAX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHHUEM




THTHCHBI, PECypCOCOCPEeIKEHHsI, TPABOBBIX U
ATUYECKUX  HOpPM, HOPM  HHQOPMAIMOHHOM
0e30IMacHOCTH;

- BJIaZICTh HAaBbIKaMU pacCIiO3HaBaHWA U 3alUThI
uHpopManuu, HHHOPMAIIMOHHOH 0€30IacHOCTH
JUYHOCTH;

OK 04.

S dexTuBHO
B3aUMOJICHICTBO
BaTh U
paboTtath B
KOJJIEKTHUBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaAMOOIIPEIEIICHUIO;
-OBJIQJICHUE HaBbLIKAMU y4eOHO-
UCCIIEA0BATEIIBCKOM, IPOEKTHOM U COLMAIBHON
JIeSATENbHOCTH;

Osuafenue YHHBepCaJbHbIMHU
KOMMYHUKATHBHBIMH JAeHCTBUAMM:

0) coBMecTHast 1eATEIbHOCTD:

- IIOHMMAaTb W HCIOJB30BaTh IPEHMYILECTBA
KOMaHIHOW ¥ UHAMBHUYaJIbHON paboThI;

- INPpUHUMATh LEIM COBMECTHOM JEATENBbHOCTH,
OpraHHU30BBIBATh U KOOPAUHUPOBATH IEHUCTBUS IO
€€ JOCTIKCHMIO: COCTaBJIATH IUIAH JCHCTBHIA,
pacrpeneaTh pojau ¢ y4eTOM MHEHUN Y4aCTHUKOB
00Cy’KAaTh pe3yibTaThl COBMECTHOI paldoThI;

- KOOpPAMHHPOBATb U BBIIOJHATH pPabOTy B
YCIIOBUSAX pEabHOTO, BUPTYaJIbHOIO u
KOMOMHHMPOBaHHOT'O B3aUMO/ICHCTBHS;

- OCYHIECTBIIAITb TO3UTHBHOE CTPATETMYECKOE
MIOBEJICHUE B Pa3JIMYHBIX CHUTYyalUsX, HPOSBIIATH
TBOPYECTBO U BOOOpa)keHUE, ObITh MHUIIMATHBHBIM
OBinaseHue YHMBEPCAJIbHBIMH PeryJsaTHBHBIMHU
JelCTBHSIMU:

') NPpUHATHE ce0s1 ¥ APYTUX JI0Jeii:

- IPUHUMATh MOTHUBBI U aPTyMEHTHI APYTUX JIOAEH
IIPU aHAJIU3€ PE3YJITATOB JEATEIbHOCTH;

- IIPU3HABATh CBOE IIPABO U IIPABO APYI'UX JIIOACH

- yMeThb IUIAaHUPOBATH H  BBHIMOJHATH XUMHUYECKHH  OKCIICPUMEHT
(mpeBpalieHuss OpPraHWMYECKUX BEIIECTB TMPU HArpeBaHHWM, TOJTYYCHHE
ATHJICHA ¥ W3yYEHHUE €Tr0 CBOWCTB, KAYCCTBCHHBIC PEAKIIMHM HAa aJIbJICTHJIbI,
Kpaxmall, YKCYCHYIO KHUCJOTY; JeHaTypauus OCJKOB IpH HarpeBaHHH,
IBETHBIE pEaknuu OEJKOB; TMPOBOJUTH PEAKIMH HMOHHOTO OOMEHa,
OTIPE/CIIATh CPEeNy BOJHBIX PACTBOPOB, KAYECTBECHHBIE PEAKIIUU HA CyIbdat-,
KapOoOHaT- W  XJOpUA-aHUOHBI, HAa KAaTHOH aMMOHHUS, peIlIaTh
JKCHEepUMEHTaIbHbIE 3a7auu 1o temam "Metamwiel" u "Hemeramnsl") B
COOTBETCTBHUH C TPaBWIAMH TEXHUKH O€30MacHOCTH NpH OOpalieHuu ¢
BEIIECTBAMU ¥ JTaOOPATOPHBIM O0OPYIOBAaHUEM; MPEACTABIATH PE3yIbTaThI
XUMHUYECKOT0 SKCIIEPUMEHTA B (pOpMe 3aIUCH ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii ¥ GopMyITUPOBATEH BBIBOBI HA OCHOBE ITHX PE3YyJIbTaTOB




Ha OIINOKH;
- pa3BHBATh CIIOCOOHOCTH MOHUMATh MU C
MO3UIIMK IPYTOr0o YEJIOBEKa,

OK 07. B 006s1acTH 3K010rM4eCKOr0 BOCIIUTAHUS : - copMmupoBaTh NpPEJCTABICHHUA: O XMMHUYECKOH  COCTaBJIAIOLICH
CopeiicTBoBaTh | - c(HOPMHPOBAHHOCTh SKOJIOTMUECKON KyJbTYpbI, | €CTECTBEHHOHAYYHON KapTHUHBI MHUpPA, POJM XUMHUU B TO3HAHWUU SIBICHUMN
COXPaHEHUIO NOHUMaHHE BIIMSHUS COLMATBHO-SKOHOMHUYECKUX | MPUPOAbI, B (OPMHPOBAHMU MBIIUICHUS M KYyJbTYphl JIMYHOCTH, €€
OKpYy)Kalollled | MpOLEeccOB  HA  COCTOSHUE  MNPHUPOAHON ¥ | QYHKUMOHAIBLHOM IPaMOTHOCTH, HEOOXOAUMOM JJIsl pelIeHUs MPaKTHUYEeCKUX
Cpensl, COLIMANBHOM  Cpelbl, OCO3HaHHE TIJIO0AIBHOTO | 33724 U HKOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 30pPOBBIO U
pecypcocOepex | XxapakTepa 3KOJOrHYECKUX IMpoOiIeM; MIPUPOJHOM cpelie;

€HHUIO, - IUIAHUPOBaHME M OCYILECTBIIEHHE ACUCTBUI B | - yMETh COONIOATh MpaBUIIa HKOJOTUUECKU IeJIeCO00pa3HOro MOBEICHUS B
IIPUMEHSTh OKpYy’Kalollel cpeie Ha OCHOBE 3HAHUA LeJel | ObITy M TPYAOBOM JEATEIBbHOCTH B LIEISX COXPAHEHHsI CBOETO 3/10pOBbS U
3HaHUs 00 YCTOMYMBOI'O Pa3BUTHUS YEJIIOBEUECTBA; OKPY’KaIOIlleW NPUPOJHON CpEAbl; YYUTHIBATH ONACHOCTH BO3JCHCTBUS Ha
U3MEHECHNU aKTUBHOC HENPHUATHE JEHCTBUHM, IPUHOCAINUX | )KUBBIC OPraHU3MbI OIPEIEICHHBIX BELIECTB, MOHUMAs CMBICHI ITOKA3aTels
KJIMMaTa, BpeJl OKPY KaIoLLEH cpeae; IIPEACIbHON JOIYCTUMON KOHLIEHTPALUU

IIPUHLIAIIBI - yMEHHME IPOrHO3UPOBaTh HEOIAronpHsTHbIE

OepexIINBOro DKOJIOTUYECKHUE IIOCIEACTBUSA MPEATPUHUMAEMBIX

IIPOU3BOJCTBA, | IEHCTBUM, IPEAOTBPAILATD UX;

3¢ PEeKTHBHO - pacumpeHue onbITa JIESITEIBHOCTH

JEHCTBOBATh B | DKOJIOIMYECKON HAIPaBIECHHOCTH;

‘Ipe3BBI‘{aI>'IHbIX - OBJIaACHHUEC HaBbIKaMH y‘{€6HO-HCCHCHOBaTeHBCKOﬁ,

CUTyalusax ITPOCKTHOU U COLUATIBHOU ACATCIIbHOCTH,

[IK 2.1.

Beinonusare

PYy1HYIO

IyTOBYIO

CBapKy

pa3IMYHBIX

JeTalled u3

YIJIEPOAUCTBIX

u

KOHCTPYKLMOH

HBIX CTaJIed
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BO BCEX
MIPOCTPAHCTBEH
HBIX
MMOJIOKEHUIX
CBAPHOTIO I1IBA.
IIK 2.2.
BremonaaTs
py4HY1O
JyTOBYIO
CBapKy
Pa3IUYHBIX
eTajied u3
LIBETHBIX
METaJIOB B
CILIIaBOB BO
BCEX
MIPOCTPAHCTBEH
HBIX
MMOJIOKEHUIX
CBApHOTIO I11Ba
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHOM
JAUCHUTTIJIMHBI «XUMUSA»

2.1. O0bemM AUCHMILIMHBI K BUABI y4eOHOUH PadoThI

Bup yueOHoit padoThI O0bem B yacax
O0bem 00pa3zoBaTeJIbHOM MPOrPaMMBbI 1M CIIUTLJINHbI 72

B T.4.

OcHoBHOe coiep:KaHue 64

B T. 4.

TEOpPETHUECKOE 00yUeHUe 30
IIPAKTUYECKUE 3aHATHSA 24
nabopaTOpHbIE 3aHATUS 10

Hp()(l)eCcI/IOHaJIbHO-OpI/IeHTHPOBaHHOG coacpikaHue (coz[epma}me

NPHUKJIATHOT0 MOYJIST) 6
BT. U..

TeopeTUYecKoe 00yUYeHne 2
MPAKTUYECKUE 3aHATUS 4
IIpome:xxyTouHasi aTTecTalUsA (324€T) 2
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2.2. TemaTu4eckuii JIaH U COiePsKaHMe TUCUUIJINHBI

HaumeHnoBanme Conep:xxanue y4eOHOro MaTepuasa (OCHOBHOE H PO(decCHOHATBLHO-OPUEHTHPOBAHHOE), 06 dopmupyembie
. 'beM 4aCOB
pa3aesioB M TeM JIadopaTopHbIe U NPAKTHYECKHE 3aHATHS, PUKJIAJTHON MOAY/1b KOMIIETeHIIUH
1 2 3 4
OcHoBHOe coep:kaHue 64
Pa3nen 1. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 1.1. OcHoBHoOe coep:kaHne 4 OK 01
CtpoeHue aToMOB
XEMHYECKIX Teopernueckoe o0y4eHue 2
3JIEMEHTOB U y .
npupona CoBpeMmeHHasi Mofenb CTpoeHHs artoma. CUMBOJIMYECKUM SI3bIK XUMHH. XUMUYECKUM HIIEMEHT.
XUMITUECKOi DnekTpoHHas KoHurypanus aroma. Kmaccudukamus XUMUYECKUX JIEMEHTOB (S-, P-, d-?HeMCHTBI).
CRI3H BanentHsle  2JIEKTPOHBI. BanentHOCTS. OneKTpoHHas  IpUpoJa  XUMHUYECKOM  CBSA3H. 2
DNeKTPOOTPULIATENBHOCTh. BuUIbl XUMHUYECKOH CBsA3M (KOBaJeHTHas, WOHHAs, MeTajuInyecKas,
BOJIOPOJTHAS) M CITOCOOBI €€ 00pa3oBaHUS
[pakTHYeckue 3aHATHS 2
Pemienne 3amaHuii Ha WCNOJB30BAaHHE XUMHUYECKOM CHUMBOJMKM W HA3BaHMM COCIMHEHUN IO
HOMEHKJIAType MEXIYHAPOJHOTO CO03a TEOPETHYECKOM M MNPUKIAJTHOW XUMUU U TPUBUAIBHBIX
HA3BaHWI JUISI COCTABJICHUS XUMHUYECKHUX (POPMYJ JABYXATOMHBIX COCIUHEHUH (OKCHUIOB, CYJIb(HIIOB,
TUAPUIOB U T.I.) ¥ IPYTUX HEOPraHUUECKUX COSAMHEHHI OT/IEIbHBIX KIIACCOB. 2
[IpakTrueckue 3a7aHus Ha YCTAHOBJICHHUE CBSI3M MEXKY CTPOCHHUEM aTOMOB XMMUYECKHX 3JIEMEHTOB U
MEPUOIUYECKUM H3MEHEHHEM CBOMCTB XMMHYECKHX 3JIEMEHTOB U UX COEIMHEHUUW B COOTBETCTBUHU C
nonoxkeHueM lleprnoanueckor CUCTEMBI.
Tema 1.2. OcHOBHOe coiep:KaHue 2 OK 01
[Tepuoanueckuii OK 02
3aK0oH ¥ Tabmuna | IIPAKTHYECKHE 3aHATHS 2
JI.1. MenpaeneeBa
[Tepuoanueckas cucteMa xuMuueckux snemMeHToB [[.M. Menneneea. ®U3nyecKuil CMbICTT 2
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[Tepuoauueckoro 3akona /.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MTPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKECHUEM
XUMHUYECKOro 3eMenTa B [leproanueckoit cucreme. MupoBo33peHYECKOE U HAYYHOE 3HAYCHHUE
[Tepuonnueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XAMHYECKHUX 3JIEMEHTOB.

Pelienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUI HA XapaKTEPU3ALMI0 XUMHUECKUX
2JIeMEHTOB «MeTaundeckue / HeMeTaNIMYECKUEe CBOMCTBA, 3JIEKTPOOTPULIATSILHOCTh XUMHUYECKHUX
AJIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHUEM M TOJIOKEHHEM B MEPUOIUYECKON CUCTEME
XUMHYECKHX d1eMeHToB .M. MeHaeneeBay

Paznen 2. XumMnueckne peakuumn 10
Tema 2.1. Tuner OcHOBHOe coiep:KaHue 4 OK 01
XUMHUYECKHUX
peakmit TeopeTnyeckoe o0yueHue 2
Knaccudukanus 1 THIIBI XUMUYECKUX PEAKINN C y9acTHEM HeopraHnueckux BemiecTB. CocTaBlieHUe
YpaBHEHMI peakluii COeAMHEHMs, Pa3/I0KEHHs, 3aMEIIeHUs, 0OMEHa, B T.4. peaKkLuil TopeHus,
OKHCJIEHUSA-BOCCTAHOBJICHUSI.
YpaBHEHUS OKHUCIEHUA-BOCCTaHOBIECHUA. CTeneHp okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEND. 2
CocraBieHHe U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOJIOM 3JIEKTPOHHOTO
6ananca. OKUCIUTENFHO-BOCCTAHOBUTENIBHBIC PEAKLIMHU B IPUPOJIE, TPOU3BOICTBEHHBIX IpoIieccax 1
KU3HEEATEIIbHOCTH OPraHU3MOB
IIpakTH4yeckue 3aHATHS 2
KonuuectBeHHbIe OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XUMUU U PAcyeThl 110
YpaBHEHUSM XHUMUYECKUX peakuuid. Mojb Kak eIMHMIIa KOJMYECTBa BellecTBa. MolsipHas macca.
3aKOHBI COXpAaHEHHs Macchl U 3Hepruu. 3akoH ABorajapo. MosspHblii 00beM ra3oB. OTHOCUTENbHAS 2
IUIOTHOCTb ra30B. Pacdersl o ypaBHEHUSM XMMHUYECKHX PEaKLIMH C MCIOJIIb30BAaHHEM Macchl, 00beMa
(HOpMaJTbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHoOe coep:kaHue 4 OK 01
DNEeKTPOIUTHYECKA OK 04
TeopeTnueckoe o0yueHue 2
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s1 IUCCOLIHALNS U

Teopus 3JEKTPONUTHYECKON Aucconran. MoHBI. DNEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiimm HOHHOTO

WOHHBI 0OMEH oOmena. CocTaBiieHHe peakUuii MOHHOTO OOMEHA IMyTEeM COCTABJICHUS WX TOJHBIX U COKPALICHHBIX 2
MOHHBIX ypaBHEHUI. KUCI0THO-OCHOBHBIE peakiyy. 3aJaHusl HA COCTABICHUE HOHHBIX PEaKIIUM
JlabopaTopHble 3aHATHSA 2
JlaboparopHas paboTa “THUNBI XUMHUUECKHUX PEaKIIHA”.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMUYECTBY UCXOJIHBIX U 00Pa3yIOIIMXCsl BEIIECTB) U MPU3HAKOB )
XUMHYeCKHX peakuuil. [IpoBeaeHne peakiuii HOHHOro oOMeHa, onpeieTIeHUEe Cpeibl BOIHBIX
pacTBOPOB. 3a/1aHUs HA COCTABJICHUE HOHHBIX peakLuit
KonTpoabHas
CTpoeHue BellecTBa U XUMHYECKHUE PEAKIINU 2
padora 1
Pa3znea 3. CTpoeHue 1 CBOMCTBAa HEOPraHUYECKUX BellleCTB 16
Tema 3.1. OcHoBHoOE coepxxaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKJIATYDA 1 TeopeTuueckoe o0yueHue 2 TIK2.1
CTpPOEHHUE .
B — [Tpenmer Heoprannueckoit xumuu. Knaccudukanus HeopraHuueckux BemecTs. [IpocTsie U ci1oxxHbIe 1iK2.2
P BenecTBa. OCHOBHBIE KJIACCHI CIIOMKHBIX BEIIECTB (OKCHU/IbI, TUAPOKCHU/IBI, KUCIOTHI, COJIH). B3auMocBs3b
BELIECTB
a HEOPraHMYECKUX BELIECTB. ArperaTHble COCTOSHUS BemecTBa. Kpucrannuueckue u amophHbie
BellecTBa. THUIBI KPUCTAITMYECKUX PEIIETOK (ATOMHAs, MOJIEKYJIsIpHAs, MOHHAS, METAJUIMYECKas). 2
3aBUCUMOCTh (PM3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIeTKH. 3aBUCUMOCTb
XUMUYECKON aKTUBHOCTH BEIIECTB OT BUJ1a XUMUYECKON CBA3U U THUIA KPUCTAININYECKON PEIIETKH.
[IprunHbl MHOTOOOpA3Us BELIECTB
IIpakTHYecKue 3aHATHS 2
Homenknatypa HeopraHMUeCKHX BEIIECTB: HA3BaHHUE BELIECTBA UCXO/IS U3 UX XUMUYECKOU (popMyIib
WIN COCTaBJIEHUE XUMHUYECKON (hOPMYJIbI MCXO/IS U3 HA3BaHUS BEILECTBA [0 MEXTyHAPOIHOMH
(MIOITAK) min TpuBHaNbHOM HOMEHKIATYPE. 2

Pemenne MMPaKTUYCCKUX 3aJJaHUM 110 KJIaCCI/I(I)I/IKaI_II/II/I, HOMCHKIIATYPE H XHUMHYCCKHM (I)OpMyJ'IaM
HEOPTaHNMYCCKUX BCHICCTB PA3JIMYHBIX KJIIACCOB (YFaprlf/'I ras, yrHeKI/ICJ'IHﬁ ra3, aMMHaK, ramicHas
HN3BCCTH, HCramcHasa U3BECTh, IIMThCBAsA COAda U ,[[pyTI/IX)I Ha3bIBaTh U COCTABJIATHb (l)OpMyJ'IBI XUMHUYCCKHUX
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BEILIECTB, ONPEAEIATh MPUHAAJICKHOCTD K KJ1accy.
HcTounnkn xuMmudeckoi nHpopmarmu (CpeIcTB MacCoBoi MHPOpMAIH, ceTh IHTEpHET U IpyTHe).
[Touck nHOpMAINK 110 HA3BAHUSAM, HACHTU(DUKATOpaM, CTPYKTYpPHBIM (popmyaam

Tema 3.2. ®usuko-| OCHOBHOE coep:KkaHue OK 01
XUMHUYECKHE OK 02
CBOMCTBA TeopeTnueckoe o0yueHue 1K1
HEOpPraHMYECKHUX .
. pe . Mertambl. O0mue Qusnyeckre U XUMHUYECKHE CBOWCTBA MeTayuioB. CriocoObl moyrydeHusl. 3HaUYCHHE I1K2.2
B TB
B METAJJIOB M HEMETA/NIOB B IPUPOJIE U KU3HEACITEIBHOCTH 4YelloBeKa W opranusmoB. Kopposzus
METaJIJIOB: BUABI KOPPO3HUH, CITIOCOOBI 3alIUTH METAIIOB OT KOPPO3UHU
Hemerannel. OOmme ¢usndyeckue M XUMHUYECKHE CBOMCTBa HeMeTasIoB. THNHMUYHBIE CBOWCTBA
HemeTaiioB [V— VII rpynn. Knaccuduxanust 1 HoOMeHKIIaTypa coeIMHEHUI HeMeTaioB. KpyroBopoTsl
OMOT€HHBIX 3JIEMEHTOB B MIPUPOJIE
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB (OKCUAOB, THIPOKCHIOB, KUCIIOT,
coJieit u Jip.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COCTUHEHUIH,
BBICILINX OKCHUJIOB U TUAPOKCUIOB
IIpakTHyeckune 3aHATHA
CocraBiieHHE ypaBHEHUN XMMHUYECKHX PEAaKUUH C y4acTHEM IPOCTBIX U CIIOXKHBIX HEOPraHMYECKUX
BEUIECTB: METAJUIOB M HEMETAJUIOB; OKCHIOB METaNIOB, HEMETAUNIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM UM aM(OTEpHBIX TUIAPOKCHUIOB, HEOPTaHUYECKUX COIIEeH,
XapaKTEepU3YIOLINX UX CBOMCTBA.
Pemenne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHM Ha CBOWCTBA, COCTaB, MOJYYEHHE U
0€30MacHOEe HCIOJb30BAHUE BAXKHEHIIMX HEOPraHMYECKUX BELIECTB B OBITY M IMPaKTHYECKOU
JIeATEIIbHOCTH YeJIOBEeKa
Tema 3.3. OcHoBHoOe coepxaHue OK 01
Nnentndukanus OK 02
HeOpraHHYECKHX JlabopaTtopHble 3aHATHS OK 04
BEIIECTB

JlaboparopHnas pabota « I neHTH(HUKAINS HEOPTAHUYECKUX BEILIECTBY.
Pemienne skcnepuMEHTAIBHBIX 3a7a4 MO XWMHUYECKUM CBOMCTBAM METAUIOB UM HEMETAIOB, IO
pPacro3HaBaHUIO U MOJTYYSHHUIO COSAMHEHNN METAIIJIOB U HEMETAIIOB.
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WneHTudukanys HEOPraHWYECKUX BELIECTB C MCIOJIb30BaHHMEM HUX (U3MKO-XUMUYECKHX CBOMCTB,
XapaKTEepHBIX KayeCTBEHHBIX peakuuii. KauecTBeHHbIe peakiyu Ha cynbdar-, KapOOHAT- M XJIOPHI-
AQHUOHBI, HA KATUOH aMMOHUS

KonTpoabHas .
CBoiicTBa HEOPraHMYECKUX BEIIECTB 2

paborta 2

Paznen 4. CTpoeHue u CBOIiCTBAa OPraHMYeCKUX BelIeCTB 24

Tema 4.1. OcHoBHoOE coepxaHue 4 OK 01

Knaccudukamms,

cTpoeHHE 1 TeopeTnyeckoe o0yueHue 2

HOMCHKIIATypa [TosiBneHue 1 pa3BUTHE OpraHUYECKON XUMHUHU Kak Hayku. [Ipenmer oprannueckoit xumun. Mecto u

OpraHMHCCKUX 3HAaYEHNE OPTAHMIECKON XUMUH B CHCTEME €CTECTBEHHBIX HAyK.

BCIICCTB XUMHUECKOE CTPOCHHE KaK MOPsJA0K COSJAMHEHUs aTOMOB B MOJIEKYJE COIVIACHO MX BaJEHTHOCTH.
OcCHOBHBIE TOJIOKEHUS TEOPUHM XUMUYECKOTO CTPOEHUsl opraHudeckux coeauHenunit A.M. bytieposa.
VYrineponHslii CKeJIeT OpraHuYecKoil MoJeKyJsbl. 3aBHCHMOCTh CBOWCTB BEIECTB OT XHUMHYECKOTO
CcTpoeHus MoJeKyl. M3omepus u n3omepsl. 2
[TonsitTue o QyHkuuoHanbHOM rpymnme. Pamukan. [lpuHiunel KiaccuUKAMKU  OPTaHUYECKUX
coequHEeHMH. MexayHaponHas HOMEHKIATypa ¥ NPHHIUIBI  HOMEHKIATYphl  OpTaHMYECKHX
coequHeHuil. [lonatue 00 a3oTconepKalluX COEIUHEHUSX, OMOJIOTMYECKM AaKTHBHBIX BEIECTBaX
(yrmeBomax, »Kupax, Oelkax M Jp.), BBICOKOMOJIEKYJISIPDHBIX COEIUHEHHUSIX (MOHOMEp, IOJIUMeED,
CTPYKTYPHOE 3BEHO)
IIpakTHYecKkue 3aHATHS 2
Homenknatypa opraHMyecKkux COEIWHEHUH OTIEIbHBIX KIAcCOB (HACBHIIICHHBIC, HEHACBIIICHHBIE H
apoOMaTUYECKHE YTJIEBOJIOPOJIbI, CIIUPTHI, (PEHOJBI, albACTHAbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHHe TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OpPraHUYECKUX BEIIECTB OTICIbHBIX )
KJIACCOB, HCIIOJIb3Ys WX HAa3BaHUS IO CUCTEMATHMUECKONM M TPUBUAIBHON HOMEHKIAType (3THIIEH,
aleTHIIeH, TMIHLIEepuH, (eHon, dopmanbaerun, yKCycHas KHUCIOTa, TMuiuH). Pacdersl mpocreimieit
(opMyIIBI OPraHUIECKON MOJICKYJIIBI, UCXO/ISI U3 SJIEMEHTHOTO cocTaBa (B %)

Tema 4.2. OcHoBHoOE coepxaHue 12 OK 01
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CBoiicTBa
OpTraHUYECKHUX
COE€IMHEHUN

Teoperuueckoe o0yueHue

OU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COEIUWHEHUH OTIENbHBIX KIJIACCOB (OCOOEHHOCTH
KJ1acCu(UKallM 1 HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOTUYECKUH psii v ob1mas hopmyia; H3oMepus;
¢du3nueckrue CBOWCTBA; XUMHUECKUE CBOICTBA; CLIOCOOBI MOMYUYESHHS):

— IpeAeNbHbIE YIVIEBOAOPO/bl (aJKaHbl M LUKJIOAJIKaHbl). ['OpeHue MeTaHa Kak OJUH W3 OCHOBHBIX
HCTOYHUKOB TeIjIa B IPOMBIIIICHHOCTH U ObITY. CBONCTBA MPUPOIHBIX YIJIEBOJAOPOI0B, HAXOXKACHUE B
IIPUPOJE U IPUMEHEHUE AIKAHOB;

— HemnpejesibHble (AIKEHbI, aJKUHBI M aJKaJAMEHbl) UM apOMaTHYECKue YIJIeBOJOpoJbl. I'opeHue
aleTUJICHA KaK MICTOYHUK BBICOKOTEMIIEPAaTypPHOIO IIJIAMEHH JUIsl CBAPKU U PE3KU METAIIIIOB

— KHCTIOPOCOIepKAIINE COSTUHEHUS (CTUPTHI U (PeHOIIbI, KApOOHOBBIC KUCIOTHI M A(DUPHI, aTbICTHIIbI
U KETOHBI, JXUPBI, YrIeBojbl). lIpakTHueckoe NpPUMEHEHHE OSTUJICHIJIMKOIS, TIIMIEpPHHA, (eHoma.
[Ipumenenue Qopmanpaeruaa, aneraigbleruia, YKCYCHOM KHUCIOThl. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KHUCIOT. MOOIIHE CBOMCTBA MbLIa

— a30Tcojep’KallMe COeNMHEHUs (aMMHBI M aMHHOKHUCIOTHI, Oeiku). BbicokomonexyinspHbie
coelMHEHUs (CUHTETUYEeCKHEe M OMOJIOTMYeCKU-aKTUBHBIE). MOHOMED, MOIUMEp, CTPYKTYPHOE 3BEHO.
[Tonmumepu3anus 3TUIEHA KaK OCHOBHOE HAIIPAaBJIEHNUE €r0 UCIOIb30BaHUS.

I'eHeTnueckas CBsI3b MEXKy KJlaccaMu OpPraHU4EeCKUX COCINHEHUM

IIpakTHYecKue 3aHATHS

CBolicTBa OpraHMYECKUX COEAMHEHUN OTAEIbHBIX KJIAcCOoB (TpUBHAIbHAI M MEXIyHApOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, COCOOBI MOMYUYSHH): IpeAebHble (aJKaHbl U LUKIOAIKAHbI),
HenpeeabHble (aJIKEHBI, aIKUHBI U aJIKaJueHbl) 1 apOMAaTUYECKUE YIJIEBOAOPO/bl, CIIUPTHI U (PEHOJIBL,
KapOOHOBbIE ~ KHCIOTBI M 3(QUpPHI, ambAerHIbl M  KETOHbl, AaMHMHbl M  AMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEJMHEHUs. 3aJaHusl Ha COCTaBJIEHHWE YpPaBHEHUN XMMMYECKHUX DEaAKIHH C
Y4aCTHEM OPraHUYECKUX BELICCTB HA OCHOBAHMM UX COCTaBa U CTPOCHUs

CocraBneHue cxeM peakuuid (B TOM 4YHCIE€ IO MPEAJIOKEHHBIM LENOYKaM IpEeBpalleHUN),
XapaKTepU3YIOIMIUX XUMHUYECKHE CBOWCTBA OPraHMYECKUX COEIUHEHHUN OTAEIbHBIX KJIACCOB, CIOCOOBI
UX T[OJIy4EHHS W Ha3BaHWE OPraHMYECKUX COEIMHEHUN 10 TPUBHUAIBHOW WIM MEXAYHApOJHOU
CHUCTEMAaTHYECKOM HOMEHKJIIAType.

Pemenne mpakTUKO-OPHUEHTHPOBAHHBIX TEOPETHMUECKMX 3aJaHUA Ha CBOICTBAa OpPraHUMYECKHUX

OK 02
OK 04
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COCJIMHECHUM OTJEIBHBIX KJIACCOB

JlabopaTopnas padora

JlabopaTtopHast pabota “IIpeBpaiieHrs OpraHnYeCKUX BEIIEeCTB IMPH HArpeBaHUH'".
Ilonyyenue sTuneHa U U3y4eHHUE €ro CBOMCTB. MOAeIMpOBaHNE MOJIEKYJ U XUMUUYECKUX IPEBPALLECHUN
Ha IIpUMepe dTaHa, STWICHA, alleTUJICHA U JP.

Tema 4.3.
Nnentndukanus
OpPraHUYECKHUX
BEIIECTB, UX
3HaYCHHUE U
MIPUMEHEHUE B
OBITOBOH U
MIPOMU3BOACTBEHHOM
JEITENLHOCTH
yeJioBeKa

OcHoOBHOe co/lep:KaHue

TeopeTn'lecxoe oﬁyqelme

buooprannueckue coennHenus. [lpumenenne u Ouonormueckas posb yriaeBogoB. OKHCICHHE
YIJAEBOJAOB — HCTOYHMK OSHEPIrUU KHMBBIX OpraHu3mMoB. OOJacTM NPUMEHEHUS AMUHOKHUCIIOT.
[IpeBpamenus OenkoB muimmu B opranu3Me. buonormdeckne ¢yHkuum OenkoB. bronormueckue
(byHKLIMY )XUPOB. Posb opranndeckoil XuMUM B PeLICHUU POOJIeM MUILEBOM 6€30MacHOCTH

Ponp opranmdeckoil XMMHM B PEHICHUH MPOOJIEM DSHEPreTHUYECKON Oe30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JaHIH HOBBIX MaT€pUAIOB, HOBBIX HCTOYHHUKOB YHEPTHH (aIbTEPHATUBHbBIC UCTOYHUKHU
sHepruu). OnacHOCTh BO3ICUCTBUS HA )KUBBIC OPTaHU3Mbl OPTAHUYECKUX BEIIECTB OTJEIBHBIX KJIACCOB
(yrneBogoponbl, CHOUPTHI, (DEHONBI, XJIOPOPraHWYECKUE MPOU3BOAHBIC, aJbACTUABI U JAp.), CMBICI
MOKa3aTelIsl IPEAeIbHO TOIMYCTUMON KOHUEHTPALIMU

JlabopaTtopHble 3aHATHS

JlaboparopHnas pabdoTta: “UnenTudukans opraHMueCKUX COSIMHEHH OTIETbHBIX KIACCOB™
Nnentuduxaims opraHUIIeCKUX COSAMHEHUI OTACIBHBIX KJIACCOB (Ha MPUMEPE albIECTHUIOB, Kpaxmala,
YKCYCHOM KHCIOTHI, OETKOB W T.I.) C HCIOJB30BAHMEM WX (DU3HUKO-XUMUYECKUX CBOWCTB U
XapaKTepHBbIX KauyeCTBEHHBIX peakiuil. [leHatypauus Oenka mnpu HarpeBaHuu. L[BeTHble peakuuu
OenkoB. BO3HHMKHOBEHHE aHATUTHYECKOrO CHTHAjJa C TOYKUA 3PEHHS] XUMHUYECKHX TMPOIECCOB MPH
MIPOTEKaHWU KaYeCTBEHHON peaKIMH, O3BOJISIONIEH HACHTU(PHUIIMPOBATD MIPEIJI0KEHHbIE OPraHU4YeCKUe
BEILIECTBA

KonTpoabHas
padora 3

CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BELLECTB

OK 01
OK 02
OK 04
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Paspea S. Kunernueckne 1 TepMOAHHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHX PeaKIui
CxopocTb OcHoBHoOe coepxkaHue OK 01
XUMHUYECKHUX OK 02
PEaKIMi. IIK2.1
XuMHyeckoe IIK2.2
paBHOBECHE

TeopeTnueckoe o0y4eHue

CKOpOCTh peakIiM, €€ 3aBUCUMOCTb OT Pa3IMuYHbIX (AaKTOPOB: MPHUPOJbl PEArUPYIOIIUX BEILIECTB,

KOHIICHTPALlUU pEarupyromux BeEUIECTB, TeMIEpaTypbl M IUIOLIAJM PEAKIMOHHOW IOBEPXHOCTH.

Tennosble 3(h(HeKThl XUMUYECKHX peakLuil. DK30- U SHAOTEPMUUECKUE, PEAKIIUH.

OOpatumocTh peakuuil. XHMHUYECKOE DPABHOBECHE M €ro CMEIICHHME MOJ JCHCTBHEM pa3IMYHBIX

(bakTOpOB (KOHIIEHTPALUS PEareHTOB WM MPOIYKTOB PEAKIMH, JaBJIE€HUE, TEMIIEpaTypa) sl CO31aHus

ONTUMAJIbHBIX YCIOBUN ITPOTEKaHUsI XUMHUUYECKUX ITpoueccoB. [Ipuanun Jle [Hlarense

IIpakTH4yeckune 3aHATHA OK 01

OK 02

Pemenne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaIW3 (AKTOPOB, BIMAIOUIMX HAa H3MEHEHHE IK2.1

CKOPOCTH XUMHUYECKOW PEaKIiy, B T.4. C IMO3UIMIA IKOJOTHUECKHU LIEIeCO00pa3HOroO MOBEICHUS B OBITY TIK2.2

Y TPYZIOBOM EATEIBHOCTH B LIEJISAX COXPAHEHHS CBOETO 3/I0POBbs U OKPY>KaIOIEl IPUPOJHOU CPENIBIL. ’

Pemenne mnpakTHKO-OPHMEHTHUPOBAHHBIX 3aJaHUM Ha npuMmeHeHue npuHouna Jle-Illarense

HAXOXKICHUS HAINpaBJICHUs] CMEIIEHHs PAaBHOBECHUS XUMHUYECKOM peakuud U aHanu3 (akTopoB,

BJIMSIIOLIMX HA CMEIIEHNE XUMUYECKOTO paBHOBECHS
Paszgea 6. PacTBOpbI
Tema 6.1. OcHoBHOe conep:kanne OK 01
[TonsTHe 0 OK 02
pacTBOpax TeopeTnyeckoe o0yueHue OK 07

PactBopenue kak ¢usnko-xumuueckuid mpouecc. PactBopsl. CrocoObl MPUTOTOBIEHUS PACTBOPOB.
PactBopumocTs. MaccoBasi oyt pacTBOPEHHOro BemiecTBa. CMBICT —TOKa3aTesss MNpelesbHO
JOTTYCTUMON KOHIIEHTPAIIMU M €TO UCIIOJIb30BaHUE B OLIEHKE 9KOJOTHYECKON O€30MacHOCTH.
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[TpaBuiia SKONOrHMYECKH 11eJIecOo00pa3HOro MOBEACHUS B OBITY U TPYAOBOM AESITENBHOCTH B LEJSIX
COXPAaHEHHUsI CBOETO 3[I0POBbA M OKPYXKAIOLIECH MPUPOIHON CPEabl, OMACHOCTh BO3JACHUCTBUS HA JKUBBIC
OpraHU3MbI ONPEICIICHHBIX BEIIECTB.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN Ha PACTBOPBIL, UCIIOJIb3YyEMbIE B OBITOBON U
MIPOU3BOACTBEHHOM JESTEIIBHOCTH YEIOBEKa

Tema 6.2. OcHoBHOe coiep:kaHue OK 01
HccnenoBanue OK 02
CBOICTB pacTBOpPOB JIaﬁOpaTOprle 3aHATUA OK 04
JlaGopaTopHas pabora «IIpurorosieHue pacTBOPOB».
[TpuroroBieHne pacTBOPOB 3aJJaHHOM (MaccoBOM, %) KOHILEHTpaluu (C MPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMH) U OIIPEJEJICHUE CPEIbl BOJIHBIX PACTBOPOB.
Pemenue 3a1a4 Ha MPUTOTOBIIEHNE PACTBOPOB
IIpo¢eccuonaibHO-OPMEHTHPOBAHHOE COAEPKAHNE (COAEePKAHUE TPUKJIATHOTO MOTYJIA)
Paznen 7. Xumust B ObITY ¥ IPOU3BOJACTBEHHOI IEATEIHLHOCTH YeJI0BEKA OK 01
OK 02
Xumus B ObITY U _|OcHoBHoe conep:kanue OK 04
IIPOU3BOJCTBEHHOU
I[IC)SITGJIBHOCTI/I TeopeTnueckoe o0ydyeHue OK 07
4eJI0BEKa 1IK2.1
Hogeiimme 1ocTHXeHNUs XUMUUYECKOW HayKH M XUMUYECKOH TexHoJoruu. Posib Xumuu B o6ecrieyeHuu I1IK2.2

9KOJIOTMYECKOM, IHEPreTUYECKOM U MUILEBOM 0€30MacHOCTH, pa3BUTUU MeauIUHbL. [IpaBuna noucka u
aHalu3a XUMHYECKOW HMH(OpPMAlMM W3 pa3IUYHBIX HCTOYHUKOB (HayyHas W ydeOHO-Hay4Has
JIuTEpaTypa, CpeacTBa MaccoBor nHpopmaimu, ceth MiaTEpHET)

IIpakT4yeckue 3aHATHS

[Monck m aHanM3 KEHCOB O MPUMEHEHMHM XMMHYECKHUX BEIIECTB M TEXHOJOTHH C ydeToMm Oymyiien
npodeccHOHAIbHOM ~ NEATEeIbHOCTH IO  TEeMaM:  Ba)KHEWIIMEe  CTPOMTENbHBIE  MaTepHalbl,
KOHCTPYKIIMOHHBIE ~MAaTepualbl, KpPaCKH, CTEKJIO, KepaMmMHuKa, MaTepuaybl s SJICKTPOHUKH,
HaHOMaTepHuasbl, TEKCTWIbHBIE BOJIOKHA, WCTOYHUKMA DJHEPrUM, OPraHMYECKUE W MUHEPAJIbHBIC
yA0OpEHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAST XUMHUS.

3ammra: [IpencraBnenre pe3yabTaTOB pelIeHUs] KEMCOB B (popMe MUHH-IOKJIAJa C Mpe3eHTaIuen
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HpOMe)KyTO‘-IHaﬂ arrecTanusd 1Mo JTMCHUIJIMHE (3aqu)

Bcero

72
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3. YCJIOBUS PEAJU3ALIMU TPOTPAMMBI OBLIIEOBPA3OBATEJIBHOM
T CTUTIIVHBI

3.1. TpeOoBaHMs K MUHMMAJIbHOMY MAaTEPHAIBLHO-TEXHUYECKOMY
o0ecrneyeHHI0

Jlns peanM3aliii MPOrpaMMBbl  JAUCIUIUIMHBI JIOJIKHBI OBITH MPETyCMOTPEHBI
CJIEYIONTUE CIHEeIUaIbHbIe MOMENICHUS: YYeOHbI KaOWHET XMUMHUHU W/WIH Y4eOHOU
XUMHUYECKOH J1ab0paTopHH.

Oo0opynoBaHue Yy4eOHOro KaOuHeTa (HATJISIAHBIE MOCOOMA): HAOOPHI
MIAPOCTEPKHEBBIX ~ MOJEJNEHM  MOJIEKYJ, MOJAEIH KPHUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIMU MPOCTHIX U CJIOKHBIX BEIIECTB W/MIIM KOJUIEKLIUHU MOJIMMEPOB; KOJICKIUS
TOPHBIX MOPOJ U MUHEpaIoB, Tabnuia MeHneneeBa, yueOHble GUIbMbI, TUGPOBBIC
oOpa3oBaTeNbHbIE PECYPCHI.

Texnnueckune cpeacrBa 00ydeHHMsl: KOMIBIOTEp €  YCTPOMCTBAMMU
BOCIIPOM3BEAECHUS  3ByKa, IMPUHTEpP, MYJIbTUMEIUA-IIPOEKTOP C  DKPAHOM,
MYJIbTUMEAHNIHAS 10CKA, YKa3Ka-MIPEe3eHTEep JJIs IPE3CHTALUM.

O6opynoBanue JadopaTopum W padouymx MecT Ja0OPATOPUM: MEH3YPKH,
MUATNETKU-KANeIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JYMbl, MPEIMETHbIE U MOKPOBHBIE
CTEKJIa, TUIAHIIETHI JJIsI KaleJIbHBIX peakiuid, (GuabTpoBasibHast Oymara, IpOMBIBAJIKH,
CTEKJISIHHbIE TPOOUPKH, PE3UHOBBIE MPOOKH, (GOHAPHUKU, HAOOpP PEAKTUBOB,
CTEKJISIHHbIE MaJOYKHU, INTATUBBI JJIsi TPOOUPOK, MEPHbIC IUIUHJIPHI, BOPOHKU
CTEKJISIHHbIE, BOPOHKHM JenuTenbHble muinHApudeckue (50-100 mut), crynkum c
nectTukoM, ¢apdhopoBbie YallKh, MUHLETHI, (UIBTPHI OyMa)KHble, BaTa, Mapis,
4acoBBIE CTEKJIA, DJICKTPOIUTUTKH, JA0OpATOPHBIE IITATUBBI, CIHUPTOBBIC TOPEIKH,
CIUYKHU, MPUOOp ISl MOJy4YEHHUsl ra3oB (WM MpoOHMpKa € ra300TBOJHON TPYOKOil),
JiepKaTeNu NIl TPOOUPOK, CKIISIHKU JJIS XpPaHEHUs PEaKTUBOB, Pa3laTOUYHBIC JIOTKH;
xumuueckue crakadsl (50, 100 u 200 mur); mmaTenu; MUHIETHI; TUTeJIbHBIC IHUIIIbI;
CEKYHJIOMEpHI (TaiiMepsl), MepHbIe Tpooupku (Ha 10—20 mi1) u MepHbIe K005l (25, 50,
100 u 200 mn), BoasiHast OaHsi (MM TEPMOCTAT), CTCKIISTHHBIC TAJIOYKU; KOHUYECKUE
K0J10b!1 17151 TUuTpoBanus (50 u 100 mi1); UHIUKATOPHBIE OJOCKU sl onpenenenus pH
U CTaHAapTHas UHAUKATOPHAs IIKala; yHUBEPCAIbHBIN MHIMKATOP; MUneTku Ha 1, 10,
50 mn (mnm moszatopsl HAa 1, 5 m 10 M), OropeTku IJisi TUTPOBAHUS, MEIUIIMHCKUE
mmpunbl Ha 100-150 M, maGopaTopHble W/WiIKM aHaTIUTUYECKHE Bechl, pH-MeTpsl,
CYIIUIBHBIN mKad, U JIp. TabopaTopHOE 000PYI0BaHHE.

3.2. UndopMmannoHHOe odecnevyeHne peajn3aiuu MporpamMmmabl

OcHoBHas

1. Xumus 115 npodeccuil ¥ CrenualbHOCTENH TEXHUUYECKOTo MPpoduiis: yaeOHUK
s crynentoB  CIIO/  (O.C.I'abpuensn, W.I.Octpoymon, E.E. Octpoymoga,
C.A.CnagkoB): mox pepakumeit O.C.I'aOpuensn, M.: MW3naTenbCckuii LEHTP
«Axanemus», SIeKTpOHHast OMOIuOTeKA.
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHU
OBIIEOBPA3OBATEJBHON IUCHUILIMHBI

KoHTposb 1 OlleHKa pe3ysbTaTOB O0yUYeHUsI OCYIIECTBIISCTCS MPEIoaaBaTeiieM
B Ipoiecce
TECTUPOBAHUS, a TAK)KE BBITIOJHEHHS OOYYaIOIIMMUCS WHIANBUAYAIbHBIX 3aJ[aHHM,

NPOBEACHUS TMPAKTHUYECKUX 3aHATUH M Ja0OpaTOpHBIX padoT,
MPOEKTOB, HCCieNOBaHUU. Pe3ynpTaThl O0OydeHHsI ONpEAeNsioT, YTO OOywyaroluecs

JIOJDKHBI  3HAaTh, I[OHUMaTh M JEMOHCTPUPOBATH 1O 3aBEPUICHUU HW3YUYCHHUS
JTVCIUIUINHBL.

s hopmMupoBaHUs, KOHTPOJISI M OLIEHKA PE3YyJbTaTOB OCBOCHHUS Y4EOHOM
JUCLIMIUIMHBL UCIOJB3YETCSl CUCTEMa OLEHOYHBIX MEpPOMNPUSATUN, MpeAcTaBIsONIas
co00l KOMIUIEKC YYEOHBIX MEPOIPHUSATUM, COTIACOBAHHBIX C pe3yJibTaTaMu 00y4YeHUSI
u chopmymupoBanHeix ¢ ydetom DPI'OC COO (mpeaMeTHbIE pe3yJbTaThl IO

nuctumurae) 1 GI'OC CIIO.

Ne

OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTaTt 00y4yeHnus

THunbl OeHOYHBIX
MepONnpHUATHH

OcHoBHOe coiepkaHue

Pa3gen 1. OcHOBBI
CTPOeHMs BellecTBa

DopMyJIHPOBATH
0a3zoBble NOHATHA U
3aKOHbI XUMUH

1.1

OK 01

CrpoeHue aToMOB
XHUMHUYECKHX 3JICMCHTOB
Y TIPUPOJIa XUMHUYECKOM
CBSI3U

CocTaBisTh XUMHUYECKHE
(bopMyJIbl COEIMHEHUH B
COOTBETCTBHUH CO
CTETIEHbIO OKHCIICHUS
XMMHUYECKHX 3JIEMEHTOB,
UCXOJS U3 BaJCHTHOCTH U
3JIEKTPOOTPHULIATEIILHOCTH

1. Tect «CtpoeHue aTOMOB
XUMHYECKHUX DJIEMEHTOB U
MIPUPOJIA XUMHUIECKOMN CBS3HY.

2. 3aa4n Ha COCTABJICHHUE
XUMHYECKHUX POpMYIT
JIBYXaTOMHBIX COEIMHEHUI
(okcun0B, CyIb(PUAOB, THIPUIOB
U T.IL.).

3. 3agaHnsa Ha UCIIOJIB30BAHHIE
XUMHYECKON CUMBOJIMKA U
Ha3BaHUM COCAMHEHHH 1O
HOMEHKJIAType MEXTYHAPOIHOTO
COI03a TEOPETUUYECKOUN 1
MPUKJIATHON XUMUU U
TPUBUAIILHBIX Ha3BAaHUU TSI
COCTaBJICHUS XUMHYECKHX
hopMyJT ABYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
CyInb(UIO0B, TUAPUIOB U T.IL.) U
JIPYTUX HEOPTaHUYECKUX
COCIMHCHUI OTISIbHBIX KJIACCOB
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OK/IIK

Moayas/Pa3nen/Tema

PesyabTaTt 00yuenust

THNBI OLIEHOYHEIX
MepOonpHUATHH

1.2

OK 01
OK 02

[Tepronnueckuii 3aKOH U
tabnuua J{.U.
MeHpeneeBa

XapakTepus3oBaTh
XMMHUYECKHE JIEMEHTHI B
COOTBETCTBHUH C UX
MIOJIOKEHHUEM B
MIEPUONYECKON CHCTEME
XUMHUYECKHX 3JIEMEHTOB
.. MenaeneeBa

1. Tect «MeTamandyeckue /
HEMETaINYECKUE CBOMCTRA,
3IEKTPOOTPHULATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XAMUYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX AJICKTPOHHBIM
CTPOEHUEM U TMOJOKEHUEM B
MEePUOIUYECKON CUCTEME
XUMHUYECKHX djieMmeHToB J[. 1.
MeHnpeneeBay.

2. IlpakTdeckue 3a1anus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOEHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U IEPUOAUYECKUM
N3MEHEHHEM CBOMCTB
XHMHYECKHUX DJIEMECHTOB U HX
COCIMHCHUI B COOTBETCTBHHU C
nojoxxenueM Ileprnonanueckoi
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETHUUECKHUE 3a/IaHHs HA
XapaKTEePU3aLUI0 XUMHUYECKUX
9JIEMEHTOB: «MeTamnyeckue /
HeMeTaJlNIMYeCKHUe CBOMCTBA,
3JEKTPOOTPHUIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHX IJIEMESHTOB B
COOTBETCTBHE C UX AJIEKTPOHHBIM
CTPOCHUEM H TIOJI0KEHHUEM B
MIEPUOUYECKON CHUCTEME
XUMHUYECKHX DJICMCHTOB

.. MenneneeBa»

Pa3nea 2. XumMnueckune
peakuuu

XapakTepHu30BaTh THIIbI
XHMHYECKHX peaKiui

KouTpoabHas padora
«CTpoeHue BemecTsa u
XMMHYECKHE Peaknun»

2.1

OK 01
OK 04

THIbl XUMHYECKUX
peaxkuuii

CocraBisaTh peakiuu
COCIIMHEHUS, Pa3IOKEHUS,
oOMeHa, 3aMelleHNs,
OKHCIIUTENIHHO-
BOCCTaHOBUTEJIbHbBIC
peakuuu

1. 3agaun Ha cocTaBiIeHUE
YpPaBHEHUU PEaKIUA:

— COEIMHEHMSI, 3aMEeILECHUS,
pasnoxeHusi, 0OMeHa;

— OKHUCJIUTEIIbHO-
BOCCTAHOBUTEJBHBIX PEAKIU C
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OK/IIK

Moayas/Pa3nen/Tema

PesyabTaTt 00yuenust

THNBI OLIEHOYHEIX
MepOonpHUATHH

UCTIOJIb30BAaHUEM METO/IA
3JIEKTPOHHOTO OanaHca.

2. 3agauym Ha pacyeT MaccChl
BelleCcTBa WK 00bEMa
ra30B 10 U3BECTHOMY KOJHYECTBY
BELIECTBA, MACCE WIH 00BEMY
OJTHOT'O U3 YYacTBYIOIUX B
pEeaKlny BEIIECTB; PaCUETHI
Macchl (00BEMa, KOTMIEeCTBA
BELIECTBA) IPOYKTOB peaKkLuy,
€CJIM OJTHO U3 BEILIECTB UMEET
pUMecH

2.2

DIEKTPOTUTHYSCKAS
IIUCCOLMALINA U MOHHBIN
oOMeH

CocTaByATh ypaBHEHHUS
XUMHUYCCKHX PEaKIHH
HOHHOro oOMeHa ¢
y4acTUEM
HEOPraHMUYECKUX BEIIECTB

1. 3amaHusa Ha cocTaBJICHHUE
MOJIEKYJISIPHBIX U HOHHBIX
pEaKUHUiA C y4aCTHEM KHCJIOT,
OCHOBAaHUI U COJEH,
YCTaHOBJICHHE U3MEHEHHUS
KUCJIOTHOCTH CPEbI

2. JJabopartopnas padota "Turmsl
XUMUYECKHUX peariuii”

Paznen 3. Ctpoenne u
CBOMCTBA
HEOpPraHUu4ecKUuX
BellecTB

HccienoBarb cCTpoeHUE U
CBOMCTBA
HEOPraHHu4eCKUX
BelIeCTB

KonTtposbnas padora
«CBoiicTBa HEOPraHMYECKUX
BeIlleCTB)
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OK/IIK

Moayas/Pa3nen/Tema

PesyabTaTt 00yuenust

THNBI OLIEHOYHEIX
MepOonpHUATHH

3.1

OK 01
[IK..

Knaccudukanms,
HOMEHKJIATYypa U
CTpOEHHE
HEOPraHUYECKUX
BCILICCTB

Knaccudunuposats
HEOPraHU4ecKue
BEIIIECTBA B COOTBETCTBHH
C UX CTPOCHHEM

1. Tect «Homenknarypa u
HA3BaHHE HEOPTaHMYECKHIX
BEILIECTB UCXO/S U3 UX
XUMHUYECKON (GOpMYJIIbI UITH
COCTaBJICHUE XUMHYECKOU
(hOopMyJIBI HCXOISI U3 Ha3BaHUS
BEILIECTBA 110 MEXAYHAPOTHOU
WM TPUBHAIIBHOM
HOMEHKJIAType».

2. 3agaym Ha pacyeT MacCOBOM
710711 (MacChl) XUMUYECKOTO
JJeMeHTa (COeMHEHMS) B
MOJIEKYJIe (CMECH).

3. IlpakTuueckue 3aaHus Mo
Kjaccu(uKaluy, HOMEHKIIaType U
XUMHUYECKHM (hopMyiamMm
HEOPraHMYECKHUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

4. TlpakTH4ecKre 3a1anus Ha
ONpeAEICHUE XUMHUECKON
AKTUBHOCTH BEIIECTB B
3aBHUCHUMOCTH BH1a XUMHUYECKON
CBSI3M U TUIA KPUCTATUINYECKOM
peleTku

3.2

OK 01
OK 02
I1K...

DU3NKO-XUMHUYCSCKHUC
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VYcranaBnuBaTh
3aBHCUMOCTH (PU3UKO-
XMUMUYECKHX CBOMCTB
HEOPraHWYeCKHX BEIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, a TAKXKe THIIa
KPUCTAJNINYECKON
pemeTku

1. Tect «OcobenHocTH
XUMHYECKHX CBOMCTB OKCHUJIOB,
KHCIIOT, OCHOBaHUH, aM(OTEPHBIX
TUJPOKCHUJIOB U COJICH.

2. 3amaHus Ha COCTaBIICHUE
YPaBHEHUN XUMHYECKHUX PEAKIUN
C YYaCTHEM IMPOCTHIX U CIOKHBIX
HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METAJJIOB, HEMETAJUIOB U
aM(OTEpHBIX IEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUHN M aM()OTEPHBIX
TUAPOKCHUIOB, HEOPraHUYECKHUX
COJIEH, XapaKTepU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI MOJTYUEHUS.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHUE 3a/1aHHs HA
CBOICTBA U MOJTYyYECHHUE
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THNBI OLIEHOYHEIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrar 00y4eHus .
MeponpusTHi
HEOPraHMYECKUX BEIECTB
3.3 | OK 01 Wnentudukanus Hccnenosats 1. IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |HeopraHMYeCKHX KaueCTBEHHBIC PEAKIUN  |3aJaHUs M0 COCTABICHUIO
OK 04 |BemectB HEOPraHMYECKUX BEIIECTB |XUMUYECKHX PEAKLUN C y4aCTHEM
HEOPTaHMYECKUX BEIIECTB,
HCIIOJIB3YEMBIX ISl MX
UICHTH(PUKAIIH.
2.JIaboparopnas pabora:
“Unentuduxans
HEOPraHMYECKUX BEIIECTB”
4 Pasnen 4. Ctpoenne u |UccaenoBatb crpoenue u|KonTposbHas padora
CBOMCTBA cBoiicTBa oprannyeckux («CTpoeHue U cCBOMCTBA
OPraHuYecKux BelleCTB OPraHHYeCKHUX BelecTB»
BelleCTB
4.1 | OK 01 Knaccudukarnms, Knaccudunuponats 1. 3aganus Ha COCTaBJICHUE
IIK... CTPOEHUE U OpraHUYeCKHE BEIIECTBA B |HA3BAHUI OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUU C UX COCIMHEHUH 10 TPUBUATILHOMN WIIN
OpPraHUYECKHX BEIIECTB |CTPOCHUEM MeXIyHapOIHOU
CUCTEeMaTUYECKOIl HOMEHKJIAType.
2. 3agaHusd Ha COCTaBIIEHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX OpMyIT
OpPraHMYECKUX BEIIECTB
OTJENbHBIX KJIACCOB.
3. 3agaun Ha ompenesieHne
npocTeiei GopMysl
OpraHUYECKON MOJIEKYJIbI, HCXOAS
U3 3JIEMEHTHOTO cocTaBa (B %)
42 | OK 01 CBolicTBa OpraHMYECKUX | Y CTAHABINBATh 1. 3amanus Ha cocTaBiIeHUE
OK 02 |coenuHeHuit 3aBHCUMOCTB (PU3UKO- YPaBHEHUH XUMHUECKHUX PEaKIHi
OK 04 XUMHUYECKHUX CBOMCTB C y4acTHEM OPraHUYECKUX
[IK... OpraHWYECKHUX BEILECTB OT |BEIIECTB HA OCHOBAHUU UX

CTPOCHHS MOJIEKYII

COCTaBa M CTPOCHHUS.
2. 3agaHusd Ha COCTaBIIEHUE
YPaBHEHUN XUMHUYECKUX PEAKIUH,
WUTIOCTPUPYIOLIUX XUMUYECKUE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKAHUs JAHHBIX PEAKIHi U
TeHETHYSCKOM CBSI3U
OPraHUYEeCKUX BEUIECTB Pa3HbIX
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THNBI OLIEHOYHEIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrar 00y4eHus .
MeponpusTHi
KJIaCCOB.
3. PacuetHsble 3a1auu no
YPaBHEHHUSIM PEaKLUH C y4acTUEM
OpPraHNYECKHUX BEIIECTB.
4. JIaboparopnas padota
“IIpeBpaleHus OPraHUYECKUX
BEILIECTB IPU HarpeBaHuu"
43 | OK 01 WNnentudukarus Hccnenosats 1.IlpakTUKO-OpUEHTUPOBAHHBIE
OK 02 OPraHNYEeCKUX BEIIECTB, |KAYECTBEHHBIE PEAKIIMU  |3aJaHUA 110 COCTABJICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKHUX XUMUYECKHUX PEAKLIHUN C y4aCTHEM
IIK... npUMEHEHHE B OBITOBON |COSAMHEHUH OT/ENbHBIX |OpraHMYECKHX BEIECTB, B T.U.
U IPOU3BOJCTBEHHOMN KJIaCcCOB UCIIOJIb3YEMBIX JJIS UX
JEATEIIbHOCTH YeJIOBEKa uaeHTUPUKAIUHU B OBITY U
MIPOMBILUIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanuss OpraHnIecKux
COEJIMHEHUI OTAEIBHBIX KJIaCCOB™
5 Pa3znen S. XapaxkTepu3oBaTh
Kuneruueckue u BJIMSIHHE PA3JIHYHBIX
TepMoaAMHAMHYeckne |(paxkTopoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTeKAHUS XHMHYECKHX peaKuuii
XHUMHMYECKHX PeaKIui
5 |OKO01 CKOpOCTh XMMHYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 |peakuuii. XuMHYECKOE |BIUSHUE KOHIIEHTPAIIMK  |TEOPETHUYECKHE 3a/1aHus Ha
IK... paBHOBECHE pearupyromx BEMIeCTB U |aHaIu3 (aKTOPOB, BIHUSIONINX HA
TEMIIEPATYPHI HA CKOPOCTh |U3BMEHEHNE CKOPOCTH XUMHYECKON
XUMHUYECKUX pEeaKLUnn peakuuu. [IpakTuko-
XapakTepu3oBaTh OpUEHTHPOBaHHbBIE 3aJJaHUS HA
BIIUSTHUE U3MEHEHUS IpyUMeHeHue npuHuumna Jle-
KOHLIEHTpauuu Bemiects, |lllaTenbe 1yt HAX0XKAEHUS
peakuuu cpeasl u HaIIPABJICHUS CMEIICHUS
TEMIIepaTypbl Ha PaBHOBECHS] XUMHUYECKON peakuuu
CMEIICHUE XUMHUYECKOTr0 |M aHaiu3 (PaKTOPOB, BIMSIOIIMX
paBHOBECHS Ha CMEIIEHNE XUMUYECKOTO
paBHOBECHS
6 HccnenoBarb HCTHHHBIEC

Pasnen 6. PacTBopsl

PacCTBOPHI € 32JAHHBIMH
XapaKkTepUuCTHKAMU
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THNBI OLIEHOYHEIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrar 00y4eHus .
MeponpusTHi
6.1 | OKO01 [Tonsitue o pactBopax  |PasnuuaTh UCTHHHBIE 1. 3agaun Ha MPUTOTOBJICHUE
OK 02 pacTBOpPLI pacTBOpPOB.
IIK ... 2. IIpakTHKO-OpUEHTUPOBAHHBIE
pacueTHbIE 3aJJaHus Ha
JUCIIEPCHBIE CUCTEMBI,
HCIIOJIb3yEMBIE B OBITOBOM U
IIPOU3BOJCTBEHHON JEATEIBHOCTH
4esioBeKa
6.2 | OK 01 Uccnenoanue croiictB |UccnenoBats husmko- JlaGopaTopHas pabota
OK 04 |pacTtBOpOB XUMHUYECKHAE CBOKCTBA “IIpuroroBneHue pacTBOPOB”
IIK ... HUCTHUHHBIX paCTBOPOB

IT | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEPKaHMe (CoLep/KaHNe TPUKIATHOTO MOLYJIs)

7 Paspnen 7. OuenuBatp nocjeacTBus 3ammra Keica (¢ yaeToM
Xumus B ObITY H OBbITOBOI 1 Oyayiueil npogeccuoOHAJIbLHOM
NPON3BOICTBEHHOM NPON3BOCTBEHHOM AesiTeIbHOCTH)
AeTeJIbHOCTH AeATeJIbHOCTH YeJIOBeKa
yeJ10BeKa ¢ MO3HIMIA

IKOJIOrHYECKOH
0e3onmacHoCcTH

OK 01
OK 02
OK 04
OK 07
IIK ...

Xumusi B ObITY U
MPOU3BOICTBEHHOM
NEATENBHOCTH YEJI0BEKa

Or1eHnBaTh MOCIIEACTBUS
OBITOBOH U
MIPOU3BOACTBEHHOMN
JeSITEJIbHOCTH YeJIOBEKA C
MO3ULMI YKOJIOTHYECKOM
0€e30IMacHOCTH

Keiic (¢ yuetom Oymymeit
npogecCuoHaTBHOM
NeATENIbHOCTH)

Bo3MoXHBIE TEMBI KEHCOB:

1. IloTemnenue kIuMaTa u
BBICBOOOKICHHUE TA30BBIX
THUAPATOB CO JIHA OKEaHa.

2. Bynyiue matepuansl sl aBua-
, MAIIIMHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBele maTepuabl Ajist
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX MPENapaToB
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