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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHOMN JUCIUATLIAHBI «XUMMUS»

~ 1.1. MecTo AHCUMILIMHBI B CTPYKTYpe OCHOBHON mpo(ecCHOHAIBHOM
00pa3oBaTeJIbHOI MPOrPaMMBbI

Oob1eoOpa3oBarebHas TUCHUIUIMHA «XUMUSD W3ydaeTcs Ha 0a30BOM YpOBHE B
00111€e00pa30BaTeIbHOM IUKJIE YYEOHOTO IUIaHa OCHOBHOM MpodhecCHOHAIBHOM
00pa30BaTeNbHOM MPOTrPAMMBbI

TpyaoeMKoCTh TUCUUILTMHBI « XUMHs» Ha 0a30BOM YpPOBHE COCTaBIsieT /2 yaca,
U3 KOTOphIX 64 uvaca — 0a30BbId MOayib (6 pasmenoB) u 8 yacoB — MPHUKJIAIHOM
monyiab (1 pasgen), BKJIFOYAIONIMN TPAKTUKO-OPUEHTHPOBAHHOE COJICPIKAHHE
KOHKPETHOU MPO(EeCCUu WK CIeIIMATIBHOCTH.

[TpukiagHoit Moaynb BKJIOYaeT oauH pasnen. Pasmen 7 «Xumus B ObITY U
OPOU3BOJCTBEHHOM  JICSTENIBHOCTH  4ENOBEKa»  peanusyerca Ui BCeX
npodeccuil/crenuanbHOCTe Ha MaTepualne KeWCcoB, CBSI3aHHBIX C SKOJIOTHMYECKOH
0€30MacHOCTbI0O M  OLIGHKOW TOCJIEACTBHM  OBITOBOM U  MPOU3BOJCTBEHHOM
JESATENBHOCTH, 1O OTpaciusM Oyaymed npodecCHOHaTbHON — eITeTbHOCTH
00yYaromuxcs.

[leppon  oOyueHuss W pacmpelneieHue IO  CeMecTpaM  OIpeeliseT
oOpasoBarenbHas OpraHU3alUs CaMOCTOSITENIbHO, C YY4€TOM JIOTMKU (hOPMUPOBAHUS
MPEAMETHBIX  PEe3ybTaTOB, OOMMX W  NPO(EeCCHOHATBHBIX  KOMIIETEHITUH,
MEXIPEIMETHBIX CBA3€H C APYrUMHU JUCHMIUIMHAMHM 00I1e00pa30BaTeIbHOIO U
ob1enpodecCHoOHAIBHOTO IUKJIOB Y4€OHOTIO IJIaHa.

B pamkax oaHOW WJIM HECKOJBKHX M3ydaeMbIX 00I1e00pa3oBaTebHbIX
TUCIUIUIMH ¢ ydeToM moiydaemor cmeruanpHocTd  CIIO  oOyuarommmcs
CaMOCTOSTENIbHO, TMOJ] PYKOBOACTBOM IpernojaBareiisi (ThIOTOpa), BBIMOJIHSIETCS
WHANBUAYAIbHBI TPOEKT MO BBIOpaHHON Teme. VHIuBUAYyadbHBIA MPOEKT MOXKET
OBITH TIPE/ICTABIICH B BUJIE yU€OHOTO UCCIIEIOBAHUS WM y4eOHOTO TIPOCKTA.

1.2. lean u m1aHupyeMble Pe3yJbTAaThl 0CBOCHHUS U CIUTIIHHbI

1.2.1. Heau u 3a1a494 AUCHUIIHHBI
- éémﬁi&iﬁpbﬁéﬁﬁe y CTYACHTOB TPEJCTABICHUS O XMMHYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpPa KaK OCHOBBI IPUHSATHS PEIICHUH B )KM3HEHHBIX
Y TIPOM3BOJICTBEHHBIX CHTYAIIUSIX, OTBETCTBEHHOTO ITOBEICHUS B IIPUPOJTHOM Cpeie.

3aiaun JTUCUMILUIUHBI:

1) cdopmupoBaTh TOHMMAaHWE 3aKOHOMEPHOCTEH TPOTCKAHHWS XHMHYECKUX
IPOLIECCOB U SIBJICHUM B OKPYXAIOIIEH Cpele, LEJIOCTHOM HAy4YHOW KapTUHBI MHpA,
B3aUMOCBSA3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
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~ 2) pasBUTb YMEHHSI COCTAaBISTH (POPMYIbl HEOPraHWYECKMX H OPraHMYECKHX
BEIIECTB, YPABHEHUS XUMUYECKUX PEAKIIUN, OOBSICHATH UX CMBICI, HHTEPIIPETUPOBATH
PE3YNBTaThl XUMUYECKUX IKCTICPUMEHTOB,

3) cdopMupoBaTh  HABBIKM  INPOBEICHUS  NPOCTCHINNX  XUMHUYECCKHX
OKCIIEPUMEHTAILHBIX ~ MCCJIEIOBAHUM C  COOJIOICHWEM TpaBuil  0E30MacHOTO
oOparieHus ¢ BEIecTBaMH 1 JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BHTh YMEHHUS HCIIOJIb30BaTh HMH(DOPMAIMIO XMMHYECKOTO XapakTepa W3
Pa3IMYHBIX UCTOYHHUKOB,;

5) copmupoBaTh YMEHHUS IIPOTHO3UPOBATH MOCIEACTBUS CBOCH JCITEILHOCTH U
XUMUYECKUX MPUPOTHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB,;

6) chopmMupoBaTh MOHWMaHUE 3HAYMMOCTH JTOCTMDKCHUH XHMHYECKON HAyKH U
TEXHOJIOTHH JIJISl pa3BUTHS COIIMAILHOM M MTPOU3BOJICTBEHHOM cep.




1.2.2. Ilnanupyemblie pe3yabTaTbl OCBOECHHS 00111€00pa30BaTeIbHON TUCHUILIUHBI B cooTBeTcTBUM ¢ PI'OC CIIO n
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MO3HABATEJLHBIMH IeHCTBHSIMM:

a) 0a30BbIe JIOrHYecKue AeiicTBUA.

- CaMOCTOSITENIBLHO dbopmynupoBaTh 51
aKTyaJTM3upOBaTh MPOOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE,;

- yCTaHABJIMBATh CYIICCTBEHHBIM NPHU3HAK WIH
OCHOBAaHUA IJIs1 CpaBHeHI/IH, KJIaCCI/I(bI/IKaI_[I/II/I nu
00001IEeHMS;

- OompenensaTh UeIu JeATEIbHOCTH,
rmapaMeTpsl U KpUTEPUH UX TOCTHIKECHU,
- BBIBJSITH 3aKOHOMEPHOCTH W TIPOTHBOPEYUS B
paccMaTpuBaeMBbIX SIBJICHUSX;

= BHOCHUTH KOppeKTI/IBBI B ACATCIIbHOCTD,
OLI€CHHUBATh COOTBETCTBHC pe3yanaTOB OeasaM,

3a7aBaTh

Ha ocHoBe PI'OC COO
Kon u IInanupyemMble pe3yJibTaThbl 0CBOCHHS JMCIUIIIUHBI

HAMMEHOBAHHU

e
(popmupyembl Oo0mue JAucuunimHapHble

X
KOMITeTeHIU
OK 01. B yacTu TpYA0OBOro BOCIIHTAHUSA: - BJIAJCTh CHCTEMOM XUMHYECKMX 3HAHMM, KOTOpas  BKJIIOYACT:
BriOupats - TOTOBHOCTh K TpYyAY, OCO3HAHHME IIEHHOCTH OCHOBOIOJATraloliue MOHITHUS (XMMHYECKHH 3JE€MEHT, aToM, 3JIEKTPOHHAas
CIIOCOOBI MacTepcTBa, TPYA0It00ue; obojouka aroma, S-, p-, 0-3JEKTpOHHBIE OpOHUTAIN aTOMOB, HOH, MOJICKYJIa,
pelleHus 3alad - TOTOBHOCTb K  AKTUBHOM  JEATEIbHOCTH BaJ€HTHOCTh, 3JEKTPOOTPHUIATENBHOCTb, CTEIEHb OKHCIIEHUS, XUMHUYECKas
npoeCCuoOHAT  TEXHOJOTUYECKOU u COIIMAJILHON  CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSPHBIA 00BEM, YTIEPOIHBIN CKEJeT,
BHOM HAIpPaBJIEHHOCTH, CHOCOOHOCTh MHULMUPOBATh, (YHKIMOHANBHAS TPYIIa, paJauKall, ©30MEpHus, H30MEphl, TOMOJIOTUYECKUI
NESATEIbHOCTH  IUIAHUPOBATb W CaMOCTOSITENIBHO  BBIMOJHATH  PsAJl, TOMOJIOTH, YTIE€BOAOPObI, KUCIOPO- U a30TCOAEPIKAIIUE COSAUHEHUS,
MPUMEHUTEIBH  TaKylo JAESTEIbHOCTD; OMOJIOTUYECKH aKTHBHBIE BEIIeCTBA (yIJIEBOJIBI, JKUPBI, OEIKH), MOHOMED,
0 K pa3JIu4HbIM - UHTEpeC K pa3IUYHbIM chepam moONMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYISPHBIE COCTUHEHUS,
KOHTEKCTaM npodeccnoHanbHOM NesTeNbHOCTH, KpUCTAIJIMYECKasl pelleTKa, THUIbl XUMUYECKUX peakuuil (OKHCIUTEIbHO-

OBiajeHne  YHHBEPCAJIBHBIMH  YYeOHBIMM BOCCTAaHOBUTENbHBIE, 3K30-U SHAOTEPMUUYECKUE, PEaKIIM HOHHOTO 00OMeHa),

pPacTBOP, IEKTPOIHUTHI, HEIJIECKTPOJIUTHI, HICKTPOTUTHICCKAS TUCCOIUAITNS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON pEaKINK, XUMUYECKOE
paBHOBECHE), TEOPUU M 3aKOHBI (TEOpPUS XMMHUYECKOTO CTPOCHHUS
opranndeckux BemecTB A.M. byrnepoBa, Teopus 3IEKTPOTUTHYECCKOM
nyccounanuu, nepuogndeckuit 3axkon .M. MenaeneeBa, 3akoH cOXpaHEHHUS
MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK XHUMHH, (DAKTOJIOTHUIESCKHE
CBEICHHSI O CBOMCTBaX, COCTaBe, MOMYyYCHUH U 0€30IaCHOM HCIOJIL30BaHUU
BOXHEHIINX HEOPTaHWYECKUX ¥ OPraHMYECKHUX BEIIECTB B OBITY U
MPAKTUYECKON JIeATeTLHOCTH YEJIOBEKaA,

- YMETh BBISBISATH XapaKTepHbIE MPU3HAKA U B3aUMOCBSI3b U3YUCHHBIX
MOHSATUN, TPUMEHATH COOTBETCTBYIOIIUE TTOHSATHS MTPU OTMMMCAHUH CTPOSHUS U
CBOIMCTB HEOPTaHMYECKUX W OPTraHWYECKHX BEIIECTB W WX IPEBpaIICHUN;
BBISBIATH  B3aMMOCBS3b  XMMHYECKHX 3HAHHM C  IOHATUIMU H
MPEACTaBICHUSIMU JPYTUX €CTECTBEHHOHAYUYHBIX ITPEIMETOB;
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OK 02.
Hcmons3oBaTh
COBPEMCHHBIC
cpencTBa
IOMCKA,
aHaIu3a u

OLICHUBATh PUCKU MOCIEACTBUN JESATENbHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIILICHUE IPU PELICHUN
YKU3HEHHBIX TTPOOIIEM

0) 0a30BbI€e HCCIEA0BATENbCKHE TeHCTBHSI:

- BJIaJIeTh HaBbIKAMHU y4eOHO-KCCIeI0BaTeNIbCKON
u MPOEKTHOMN NeSITeNIbHOCTH, HaBbIKaMU
paspernieHus npooiem;

- BBISIBJISITh NPUYMHHO-CJIEJICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3a/1auy, BBIIBUTATh TMIIOTE3Y €€
pelIeHus, HaXOAUTh apryMEeHTBI TUTSE
JI0Ka3aTeNbCTBA CBOUX YTBEP)KICHUM, 3a7aBaTh
napaMmeTpsl U KpUTEPUHU PELICHHUS;

- aHAJIM3UPOBATh MOJYYCHHBIE B XOJ€ PEIICHUS
3a/lauydl  pe3yJbTaThl, KPUTUYECKU OIICHUBATH HX
JIOCTOBEPHOCTb, MPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTh 3HAHUS B MIO3HABATEIbHYIO U
MIPAKTUIECKYIO0 00JIACTH KU3HEACATEILHOCTH;

- yYMETh MHTErpUpPOBaTh 3HAHUA U3 Pa3HbBIX
MIPEeIMETHBIX 00IacTei;

- BBIBUTaTh  HOBBIE  HJEH,
OpPUTHHAJIbHBIE TIOJIXO/IbI U PELLICHUS;
- CIIOCOOHOCTh UX MCIIOIb30BAHMUS B
[I03HABATEJILHOW U COLIUAIIBHOW IPAKTUKE

npeaiarath

B 06,1acTH IEHHOCTH HAYYHOT'0 MO3HAHMS

- c(OpMHUPOBAHHOCTh MHUPOBO33pEHHUSI,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHSL HAyKd M OOILNECTBEHHOM IPAaKTHUKH,
OCHOBAHHOTO Ha Janore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B

- yMeTb HCIONb30BaThb HAMMEHOBAHMA XMMHYECKHX COCIMHECHUH
MEKIYHAPOJAHOTO CO03a TEOPETHYECKOW W MNPUKIAJHOM XUMHU U
TPUBHAJBHBIC HA3BAaHHUS BKHEHIIINX BEIIECTB (ITHJICH, alleTHIICH, TIINICPHUH,
¢denon, Qopmanbaerun, yKCycHas KHCIOTa, TJMIMH, YrapHbId Tas,
YTJICKUCIIBIN Ta3, aMMHUAK, TallleHas W3BECTh, HETalleHas! U3BECTh, MMNTHEBAS
COAa M JIPYTUX), COCTABIATH (POPMySbl HEOPTAaHHMYECKHX M OPraHMYECKHX

BCIICCTB, ypaBHeHI/I}I XUMHNYCCKUX peaKuHﬁ, O6’b$ICH$ITI> HUX CMBICI,
MOATBEPKIATH XapaKTepHEIe XUMUYECKHE CBOMCTBA BELLECTB
COOTBGTCTBYIOH_II/IMI/I BKCHepI/IMeHTaMI/I " 3alIiuCsIMHn ypaBHeHI/Iﬁ XUMHNUYCCKUX
peaKIunii;

- YMEThb YCTaHaBJIUBaThb IPUHAJICKHOCTh W3YyYEHHBIX HEOPIaHMYECKUX H
OpPraHWYECKHUX BEUIECTB K ONPENEICHHBIM KJlaccaM U IpynrnaM COEIWHEHHMI,
XapaKTEepU30BaTh MX COCTAaB M BAKHEWINHME CBOMCTBA; OINPEAEIATH BHJIbI
XUMUYECKUX CBs3ed (KOBaJ€HTHAs, MOHHAs, METaNIMYecKas, BOJOPOAHAs),
TUIBI KPUCTAJUIMYECKUX PEUIETOK BEIECTB; KIaCCU(UIIUPOBATH XUMUUECKHE
peaKuuu;

- chopMuUpOBaTh TPEACTABICHUS: O XUMHYECKOH  COCTaBISIOIIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpPA, POJM XHMHHU B TNO3HAHUU SIBJICHUU
OpUpOAbl, B (OPMHPOBAHMM MBIIUICHUS U KYIbTYpPhl JIHYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM IJIsi PEIICHUS MTPAKTHISCKIX
3aJa4 U SKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
MPUPOAHON Cpelie;

- YMETh MPOBOJUTH PACUYETHl MO XUMHUYECKUM (GopMyTaM U ypaBHEHUSIM
XUMHUYECKHX PEaKIuil C UCHONb30BaHWEM  (DU3MUYECKUX  BEIHYUH,
XapaKTepU3YIONINX BEIIECTBA C KOJIWYECTBEHHONW CTOPOHBI: MaccChl, 00beMa
(HOpManbHBIE YCIIOBHMSI) Ta30B, KOJIMYECTBA BELIECTBA; HCIOJb30BATh
CHUCTEMHBIE XUMHUYECKHE 3HAHUSA I NPUHATHS PEIICHUH B KOHKPETHBIX
JKAU3HECHHBIX CUTyalMsX, CB3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM

- yMEThb IUIQaHUPOBAThb M  BBINOJHATH XUMHUYECKUUA  OSKCHEPUMEHT
(mpeBpallieHus OpPraHUYECKHX BEIIECTB MpPU HarpeBaHUHU, [OIy4YEHUE
STUJICHA U U3YYEHUE €0 CBOMCTB, KAYECTBEHHBIE PEAKIMU HA AJIbACTHBL,
Kpaxmal, YKCYCHYIO KHCIOTYy; JeHaTypaiusi OeJIKOB Mpu HArpeBaHHH,
[[BETHBIE pEAaKIUU OEIKOB; MPOBOAWTH pPEAKIMH HOHHOTO OOMEHa,
OTIPECIIATh CPEeNy BOJIHBIX PACTBOPOB, KAUECTBEHHBIC pEeaKIUK Ha CYIbdart-,
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MHTEpIpeTaIH
1 MHPOpMALUHU
u
MH(pOPMALMOH
HBIE
TEXHOJIOTUU
st
BBITTOJIHEHUS
3agau
npodeccuoHant
BHOU
JeSTeNbHOCTH

MOJUKYJIBTYPHOM MHPE;

- COBEPILCHCTBOBAHUE SI3IKOBOM M UYMTATEIIbCKOMN
KYJbTYpPbl KaK CPEACTBAa B3aUMOJCHUCTBUS MEXKIY
JIIOJABMU U MIO3HAHUS MUPA;

- OCO3HAaHME LEHHOCTUM HAYYHOH JEATEIIbHOCTH,

TOTOBHOCTb  OCYHIECTBIIATb  MPOEKTHYID U
HCCIIEIOBATENbCKYIO JesITeNIbHOCTD
HHIUBUAYAILHO U B IPYIIIE;

OBjajileHHe  YHUBEPCAJIbHBIMH  Y4eOHBIMM

NMO3HABATEJIbHbIMHU /1€ CTBUAMM:

B) padoTa ¢ uH(popManHe:

- BJaJIeTh HaBBIKaMU MOJy4eHHs] MHPOpMALUU U3
HUCTOYHUKOB Ppa3HBIX THUIIOB, CaMOCTOSATEIHHO
OCYILIECTBIATH MOUCK, aHAIN3, CUCTEMATH3AIUIO U
MHTEpIpeTaluio UHGOPMalUK pPa3InYHBIX BUJOB
1 (opm mpencTaBICHHS;

- CcOo3/1aBaTh TEKCThl B pa3IMUYHBIX (hopMaTax C
Y4eTOM Ha3Ha4yeHUsT HWHQPOpMAIMU U LEIEBOH
ayIMTOpPUH, BBIOMpas ONTHUMabHYIO  (opmy
MpPe/ICTaBICHUS U BU3yaIU3alluy;

- OLCHHUBAThH AOCTOBCPHOCTD, JICTUTUMHOCTD
uHpOpMallUK, €€ COOTBETCTBHE TIPABOBBHIM H
MOpaIbHO-ITUYECKUM HOPMaM;

- HCIIOJIb30BATh CPCACTBA I/IHq)OpMaI_[I/IOHHBIX u
KOMMYHHUKAIIUOHHBIX TEXHOJIOTHHA B peIICHUU

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPraHM3allMOHHBIX  33Jad  C  COOII0JeHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH OE€30M1aCHOCTH,
THTHCHBI, pECypcOCOepex eHHs, MPaBOBBIX H
TUYECKHX  HOPM, HOpM  HWH(GOPMAIMOHHON
0e30IacHOCTH;

- BJIJICTh HABBIKAMH PACIIO3HABAHMS U 3aIIUTHI
nH(popMmanuu, THPOPMaITMOHHON O6€30MacHOCTH
JIMYHOCTH,

KapOoHaT- M  XJIOPUA-aHUOHBI, HAa KAaTHMOH AaMMOHHUS;  pellaTh
JKCIIEpUMEHTANIbHbIE 3afaud 1o TemMaM "Meramisl" u "Hemeramnel") B
COOTBETCTBUHU C TPAaBWJIAMU TEXHUKH O€30MaCHOCTU MpPH OOpalIeHUu C
BEIIECTBAMH U JIA0OPATOPHBIM O0OPYTOBaHUEM; MPEACTABIATh PE3YIbTAThI
XUMHUYECKOT0 SKCIIEPUMEHTA B JOpME 3alMCH yPaBHEHUIN COOTBETCTBYIOMINX
peakuuii u GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTATOB;

- YMEThb aHaJIM3UPOBATH XHUMHUYECKYI0 HH(POpPMAIUIO, IOIy4aeMmylo U3
pPa3HBIX MCTOYHUKOB (CpeACTB MaccoBoil umHpopmanmu, ceTh MHTEpHET U

IpyTHUe);
- BJIAACTh OCHOBHBIMU MECTOAAaMH HaquOFO IIO3HAHUSA BCIICCTB H

XUMHUYECKHX  sIBICHMA  (HAOmIoJeHWe,  U3MEpeHUe,  OKCICPUMEHT,
MOJICITUPOBAHUE);

- YMeTh MPOBOJHUTH PacUeThl MO XHUMHYECKUM (OpMysiaM U YpaBHCHHSIM
XUMHUYECKMX  PEAaKIUHd C  HCIOJIb30BaHWEM  (DM3UYECKMX  BEJIUYHH,

XapaKTepU3YIOUINX BEIIEeCTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, o0bema
(HOpMasibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOJIb30BaTh
CUCTEMHbBIE XMMHUYECKUE 3HAHWS NJISi TMPHUHSITHS PEIICHH B KOHKPETHBIX
YKU3HEHHBIX CHTYAIlUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM
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OK 04.

D¢ dexTuBHO
B3aHMOJICHCTBO
BaThb U
paborats B
KOJUICKTUBE B
KOMaH/C

OK 07.
ConeiicTBOBaThH
COXPAHEHUIO
OKpY’KaroIen

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSTEJIbHOCTU U CaMOOTPE/ICICHUIO;
-OBJIAJICHUC HaBBEIKAMH yueOHO-
HCCIIEIOBATENILCKOM, MPOEKTHOM M COUUAIBHOU
JeSATeIIbHOCTH;

OBaanenue YHHBEPCAJIbHBIMHI
KOMMYHUKATUBHBIMU J1eHCTBUAMMN:

0) COBMeCTHAA IeSITEJIbHOCTD.

- TOHMMaTh W HCMOJB30BaTh TMPEUMYIIECTBA
KOMAaH/THOW ¥ MHANBUIYyaJIbHON PaOOTHI;

- NPUHUMATH LM COBMECTHOM JESTEeIbHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH EUCTBUS IO
€€ JOCTIIKEHMIO: COCTaB/ISATh ILIaH JCHCTBHUH,
pacmpenenaTh pojau ¢ Y9eTOM MHEHUH YYaCTHUKOB
00CYXIaTh pe3yabTaThl COBMECTHON PaOOTHI;

- KOOPAWHUPOBATH H BHIMOJTHATH paboOTy B

YCIIOBHSIX peanbHOTO, BHPTYAJIBHOTO u
KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS,
- OCYIIECTBIISITh TO3WTHBHOE CTPATETHYECKOE

MOBCACHUC B PA3JIMYHBIX CUTYyaAlUsIX, IPOSABJIATH
TBOPYECTBO U BOOOpaxKeHHE, ObITh HHUIIMATHBHBIM
OBnajgeHne yHHBEPCAJIbHBIMH PeryJIsTHBHBIMH
JelHCTBUSIMU:

) NpUHSTHE ce0s U APYTUX JIO/IEH:

- IPUHUMATb MOTUBBI U apT'yMEHTBI IPYTUX JIFOACH
IIPY AHATIU3€ PE3YNIbTATOB JCSATEIBHOCTH;

- IPU3HABATh CBOE IIPABO M INIPABO IPYIHX JIIOAEU
Ha OIIMOKH;

- pa3BUBATh CII0COOHOCTH MIOHUMATh MHp C
MO3ULMHU IPYrOro YEI0BEKa,

B o6s1acTH 3K010rMYE€CKOr0 BOCIIUTAHUSA:

- ¢(hOpMUPOBAHHOCTb SKOJIOTUYECKON KYJIbTYPHI,
IIOHMMAaHKUE BIIMSAHHUSA COLUAIBHO-3KOHOMUYECKHX
IIPOLIECCOB  HA  COCTOSIHUE  IPUPOJHOM U

- yMeThb IUIAHUPOBATb U  BBINOJHATH XUMHYECKHH  HKCIEPUMEHT
(mpeBpallleHusT OPraHUYECKHX BEIIEeCTB MpPU HArpeBaHUHU, IOIy4YEHHUE
STUJIEHA M U3YYE€HHE €r0 CBOMCTB, KQU€CTBEHHBIC PEAKIIMU Ha alIbJCTUbI,
Kpaxmai, YKCYCHYIO KHCJIOTYy; JeHaTypauus OeJKOB Ipu HarpeBaHHH,
[BETHbIE pEaKIUu OEJIKOB, MPOBOAMTH pPEAKIHUH HOHHOTO OOMeHa,
OTIPE/IETISATh CPEly BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMU Ha Cynbdar-,
KapOoHaT- ¥  XJIOPUA-aHUOHBI, HAa KAaTHMOH AaMMOHHUS;  pellaTh
SKCIIEpUMEHTANIbHbIE 3adaud 1o TemMam "Meramisl" u "Hemeramnel") B
COOTBETCTBUM C TpaBUJIaMU TEXHUKH O€30MacCHOCTH MpH OOpalIeHUuu C
BEIIECTBAMH U JIaOOpaTOPHBIM 00OpYIOBaHHEM; MPEACTABIATh PE3YIbTAaThI
XUMHUYECKOT0 IKCIIEPUMEHTA B (JOopMe 3aITUCH ypaBHEHUIN COOTBETCTBYIOIINX
peakuuii U GOpMyIUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yIhTaTOB

- chopMupoBaTh MPEACTABICHUS: O XHUMHYECKOH  COCTaBISIOMIEH
€CTECTBEHHOHAY4YHOW KapTHUHBI MHPA, POJM XUMUU B TO3HAHUU SBJICHHUI
IpUpoabl, B (OPMHUPOBAHUM MBIIUIEHUS W KYJIbTYphl JIMYHOCTH, €€
(YHKITMOHATTFHOW TPAMOTHOCTH, HEOOXOUMOM ISl PEIICHHS TPAKTUISCKIX
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cpesl,
pecypcocoepex
SHHUIO,
MPUMEHSITh
3HAHUS 00
W3MEHEHHUH
KIIUMaTa,
TIPUHIIHITBI
OCpEKITUBOTO
MIPOU3BO/ICTBA,
3P PEKTUBHO
JIENCTBOBATE B
Ype3BbIUYAHBIX
CUTYaIUIX

[IK 2.3.
KonTponuposa
Tb COOJIFOIEHUE
MEPCOHATIOM
TpeOoBaHUM
OXpaHbl TPY/a,
MIPOMBIIIIJIECHHO
W 1 MOKapHOU
0€301acHOCTH.
IK 3.1.
[IpoBoauTh
JIMarHOCTUKY
TEXHUYECKOTO
COCTOSTHUS
ANMEKTPUYECKOT
ou
ANEKTPOMEXaHU
YEeCKOro
o0opyIoBaHUS
JHEPrOYCTAHOB

COLIMAJIbHOW  Cpelbl, OCO3HAHHE TIJI00AIHLHOTO
XapakTepa dKOJIOTUYECKUX MPooIieM;

- IUIAHUPOBAHHUE U OCYILECTBJICHUE ICHCTBUU B
OKpY)KAIOIIEH Cpelle Ha OCHOBE 3HAHUS LeJen

YCTOWYMBOTO Pa3BUTHSI YEIOBEUECTBA,

AKTUBHOE HENpPUATHE JEHUCTBUH, MPUHOCAIINX
BpEJl OKpY>Kalollen cpee;
- YMGHI/IG HpOI‘HOSI/IpOBaTB H€6HaFOHpI/I}ITHBIe

9KOJIOTUYECKHUE TOCIIEICTBHUS MPEATPUHUMAEMBIX
JNEUCTBUM, IPEIOTBPALIATh UX;
- pacimpenue OITbITa
AKOJIOTUYECKON HAIPaBIECHHOCTH;

- OBJIaJIEHUE HABbIKaMH Y4eOHO-MCCIIEA0BATENbCKOH,
MPOEKTHON U COLUATIbHOM JEATEILHOCTH;

ACATCIIBbHOCTHU

- IUITAHUPOBAHUE U OCYLIECTBICHUE JCHUCTBUN B
OKpYXKaIOIlEeH CpeZic Ha OCHOBE 3HaHUSA Lelei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA; aKTHBHOE
HEINpUATHE NEHCTBUN, IPUHOCSIINX BpeL
OKPY’KaIOIlleH Cpelie; - YMEHHUE POTHO3UPOBATh
HeOJIaronpusATHbIE YKOJIOTHYECKUE TTOCIICACTBUS
NpEIIPUHUMAEMBIX JICHCTBUI, MPEIOTBpAIIATh
UX; - paCUIMPEHHE ONBITA AEATEIBHOCTU
9KOJIOTHYECKOM HAIIPaBICHHOCTH; - OBJIaICHUC
HaBBIKAMH YUEOHO-HCCIICIOBATEIIBCKOM, IPOCKTHON 1
COHHaﬂBHOﬁ ACATCIIBHOCTHU.

3aJa4 U SKOJOTUYECKH OOOCHOBAaHHOI'O OTHOIIECHUS K CBOEMY 3I0POBBIO U
MIPUPOIHOM CpEE;

- yMeTh COOIIOAATh MpaBUjia 3KOJOTUYECKH 1I€J1IeCO00pa3HOro MOBEACHUS B
OBITY U TPYIAOBOW IEATEIBHOCTH B ILIENSAX COXPAHEHHs] CBOETO 3/I0POBBS U
OKpYXKarollled MPUPOTHOW CpeJlbl; YYUTHIBATH OMACHOCTh BO3JCHCTBUA Ha
JKUBbIE OPraHU3Mbl ONPEJCICHHBIX BEIECTB, MOHUMAas CMBICT IMOKa3aTess
MpeaeIbHON JOMYCTUMON KOHIIEHTPaIlUU

-- chopMUpOBaTh TPEICTABICHHUS: O XHUMHYECKOW  COCTaBISIOIIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpA, POJM XHMHHU B TNO3HAHUU SIBJICHUU
Opuponabl, B (OPMHUPOBAHMU MBIIUIEHUS W KYyJIbTYPbl JIMYHOCTH, €€
(GyHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOUMOM ISl peHICHUs TPAKTHUYECKUX
3aa4 U SKOJOTUYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3[I0POBBIO U
OPUPONHON  cpeme; - yMeTh coONIOAaTh MpaBuiIa  AKOJIOTHYECKU
[[EJIeCO00Pa3HOT0 TMOBEACHUSI B OBITY M TPYAOBOW NEATEIHHOCTH B IENAX

COXpaHEHHsI CBOETO 3I0POBbS M OKPYXKAWOMIEH NPUPOTHOW CPEIbI;
YYUTHIBATh OMACHOCTh BO3JICHCTBHSI Ha JKUBBIC OPTaHU3MBI OMPEACICHHBIX
BEIICCTB, IMOHMMAas CMBICH  IIOKa3aTels NpeAeTbHOW  JOMYCTHMOM
KOHIICHTPAIIUU
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OK

K 3.2.
OcymecTBIsTh
MIpOBE/ICHUE
pabot o
TEXHUYECKOMY
00CITy’)KUBaHUIO
Y PEMOHTY
AIIEKTPHYECKOT
ou
ANEKTPOMEXaHU
YEeCKOTo
obopynoBaHus
HHEProyCTaHOB
OK.
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2. CTPYKTYPA M COJAEP)KAHUE OFIIEOBPA3OBATEJIBHON
JANCHUITIJIMHBI «XUMMUA»

2.1. O0beM JUCHUIUIMHBI M BUABI Y4e0HOH padoThl

Bun yyeOHo# padboThI

O0bem o0pa3zoBaTeIbHOM MPOrpaMMbl TUCHHUILINHbBI
B T.Y.

OcHoOBHOe coiep:KaHue
BT. 4.

TeopeTHyeckoe 00yueHune
MPAKTUYICCKHUC 3aHATUA

nabopaTOpHbIE 3aHATUS

IIpodeccnoHaNIbHO-OPUEHTHPOBAHHOE COAEPKAHUE
(comepxaHue MPUKJIATHOTO MOTYJIA)

B T. 4.:
TeopeTHyeckoe 00yueHune

IMPAKTUYCCKHUEC 3aHATUA

IIpome:kyTouHasi arrecTanms (IudpepeHIIMPOBAHHBIN
3a4er)

0O0BeM B yacax

72

64

30
24

10

B 1.4. B popme
NPaKT.
MIOJITOTOBKH

38

34

24

10
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2.2. TemaTu4ecKHii IJIaH U coiep:KaHUE U CIUNIMHBI

HauMenoBanue

pa3aeyioB M TeM
1

Conep:xkanue yuyeOHOro marepuaJja (0CHOBHOE M NPO(ecCHOHATbHO-OPUEHTHPOBAHHOE),
JlabopaTopHbIe U MPAaKTHYeCKHe 3aHATHUS, IPUKJIATHOI MO1YJ/Ib
2

OcHoOBHOe coiep:KaHue
Pa3nes 1. OcHOBBI CTpPOEHHS BellecTBA

Tema 1.1.
Ctpoenne aToMOB
XAMUYECKHUX
3JICMCHTOB U
npupoja
XHUMHYCCKOMU
CBSI3U

Tema 1.2.
[Tepuoanueckuii
3aKOH U TabauIa
.. MenpaeneeBa

OcHoOBHOeE co/iep:KaHue
Teopernyeckoe o0yueHue

CoBpemeHHass Mojzenb CTpoeHHs aroma. CHUMBOJHMYECKHUHA SA3BIK XUMHUH. XUMHUYECKHUWA HJIEMEHT.
DnexkTpoHHas KoH(purypamus atoma. Kiaccupukanuss XUMHUYECKUX 3JIEMEHTOB (S-, P-, d-3J€MEHTBI).
BasleHTHBIE ~ 2JIEKTPOHBL. BanieHTHOCTS. ONEeKTpoHHas  IpUpoJa  XMMHYECKOHM  CBSA3H.
DNeKTPOOTPUIIATEIbHOCTh. BUIbl XMMHUYECKOH CBsA3M (KOBaJIeHTHAs, WOHHAs, MeETaJTMYecKas,
BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa30BaHMs

IIpakTHYeckHe 3aHATHA

Pemrenue 3aganuii Ha HCIOJNB30BAaHUE XHUMHYECKOWM CHMBOJIMKH W Ha3BaHUM COEIMHCHUI 110
HOMEHKJIAType MEXKIYHApPOJHOTO COK3a TEOPETUYECKOM W NPHUKIAAHOW XMMHHM M TPUBHAIBHBIX
Ha3BaHUM ISl COCTaBJICHHS] XUMHUYECKUX (HOPMYJ JBYXaTOMHBIX COEAMHEHUN (OKCUAOB, CYIb(UIOB,
TUAPUAOB U T.I1.) U IPYTUX HEOPTaHUYECKUX COCTUHEHUI OTEIbHBIX KJIacCOB.

[IpakTrueckue 3a7aHusl Ha YCTAaHOBJICHHE CBSI3M MEXKIY CTPOCHHUEM aTOMOB XMMHMUYECKHUX JJIEMEHTOB U
MEPUOIUUECKUM HU3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCAMHEHUN B COOTBETCTBUU C
nojoxenueM llepruonnueckoi CUCTEMBI.

OcHoBHOe coaepkaHue

IIpakTuyeckue 3aHATHS

[Tepuonnueckas cucreMa xumudeckux 3aeMeHToB .M. Menneneea. ®usnueckuid CMbICIT
[Tepuonuueckoro 3akona J[.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKHUX
AJIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C MOJOKEHUEM
XUMHYECKOro 3yemMeHTa B [lepuoandeckoii cucreme. MUpOBO33pEHUECKOE M HAYYHOE 3HAYCHHUE
Ilepunoanueckoro 3akona J[.M1. Menneneesa. IIporuosst JI.M. Menneneea. OTKpbITHE HOBBIX
XUMHUYECKUX HJIEMEHTOB.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3aIaHUN HA XapaKTEPU3ALMI0 XUMUYECKUX
3NeMeHTOB «MeTaunieckie / HeMETaNTHUECKHE CBOMCTBA, AIEKTPOOTPUIIATEIbHOCTh XMMUYECKUX
3JIEMEHTOB B COOTBETCTBUH C MX AJIEKTPOHHBIM CTPOCHUEM U TMOJIOKEHUEM B IMEPUOANYECKON crCTEME
xuMudeckux aneMeHToB .M. MenaeneeBay

O0BeM yacoB

®opmupyembie

KOMIIETCHIINHN
4

OK 01

OK 01
OK 02
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Pa3nen 2. XumMuuyeckue peakumuu 10

Tema 2.1. Tumsl
XUMHUYCCKUX
peakuuii

Tema 2.2.
DNEKTPOIUTHYECKA
s JUCCOLIALINA U
HOHHBINA 00MeH

KonTpoabnasn
pabora 1

Paznen 3.

Tema 3.1.
Knaccudukanms,

OcHoBHOE coep:kaHue 4
Teopernyeckoe o0yueHue

Knaccugukanus 1 THIBI XMMUYECKUX PEaKIHii ¢ yd4acTHEM HeOpraHndeckux BemiectB. CocTaBieHue
YpaBHEHHH peakifii COSIMHEHMs, Pa3I0KEeHUs, 3aMeIIeHus, 0OMEHa, B T.4. peaKLUil TOPEHHUS,
OKHCJICHUS-BOCCTAHOBJICHUS.

YpaBHEHMS OKUCIEHUA-BOCCTaHOBIIEHUA. CTenenb okucieHus. OKUCIUTEIb U BOCCTAHOBUTEIIb. 2
CocraBiieHHE U ypaBHUBAaHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI METOJOM JIEKTPOHHOIO

6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMU B IPUPOJE, TPOU3BOJCTBEHHBIX MPOLIECCAX U
KU3HEICATECIBHOCTH OPraHUu3MOB

IIpakTnyeckne 3aHATHSA 2

N

KonuuecrBennsle oTHOIMIEHUS B XUMUU. OCHOBHBIE KOJIMUYECTBEHHELIE 3aKOHBI B XUMHUHU U PAaCUYCTEI 110
YpaBHEHUSIM XHMMHUYECKUX peakiuil. Monb Kak eIMHHIa KOJMYecTBa BemiecTBa. MousipHas macca.

3aKoHBI COXpaHEHHsI MAacChl W dHEPruu. 3aKoH ABoranpo. MossipHblii 00beM ra3oB. OTHOCHUTEIbHAS 2
IUIOTHOCTH Ta30B. PacyeTsl mo ypaBHEHHMSIM XMMUYECKUX PEaKUUi ¢ MCIOJIb30BAHUEM MaccChl, 00beMa
(HOpMasbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

OcHoBHOe coaepkaHue 4
Teopernueckoe o0yuenue 2
Teopus anekTponnTudeckol aucconranuy. VoHbl. DIeKTpOIUTHI, HEAIEKTPOIUTHL. Peakiiuu MOHHOrO

obmena. CocraBieHue peakluii MOHHOIO OOMEHa IyTeM COCTaBJIEHUS MX MOJHBIX U COKPALICHHBIX 2
HWOHHBIX ypaBHEHHI. KHCIOTHO-OCHOBHBIE peaKlIMK. 3aJaHUs Ha COCTABICHNE MOHHBIX PEaKIINil

JlabopaTopHble 3aHATHS 2

JlaGopatopHnas pabora “TUIBl XUMUYECKUX PEaKIIUN”.
HccnenoBanue TUMOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00Pa3yIOIINXCs BEIIECTB) U IPU3HAKOB

. N 2
XUMHUYECKUX peakuuid. [IpoBeneHmne peakunii HOHHOro oOMeHa, ONpeesIeHnEe CPeIbl BOAHBIX
pacTBOpOB. 3aJlaHKs Ha COCTABJICHUE HOHHBIX PEaKIUi
CrtpoeHue BellecTBa U XUMHUUECKHE PEaKuu 2
CTpoeHne 1 CBOMCTBA HEOPTAHMYECKHUX BeleCTB 16
OcHoBHOE coaep:KaHue 4

Teoperuueckoe o0yueHue 2

OK 01

OK 01
OK 04

OK 01
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HOMEHKJIATypa U
CTpOCHHE
HEOPTraHUYECKUX
BCILIECTB

Tema 3.2. dusuxo-
XUMHNYECCKUC
CBOICTBa
HEOPTraHUYECKHUX
BEIIECTB

[Tpeamet Heopranmveckoi xumun. Knaccudukarus HeopraHudecKux BeniecTB. [IpocThie U CIIOKHBIC
BCIICCTBA. OCHOBHBIE KIaCCHI CIIOKHBIX BCUICCTB (OKCI/I,Z[BI, THUAPOKCUBI, KUCJIOTHI, COJII/I). B3auMocBs3b
HEOPTaHMYECKUX BEIIECTB. ATperaTHble COCTOSHUS BemecTBa. Kpucrammniyeckue u amopdHbie
BeIIeCTBA. Tunel KPUCTATININYCCKUX PCIICTOK (aTOMHaH, MOJICKYJIsIpHasd, MOHHas, MeTaJ'I.HI/I‘-IGCKaH).
3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUINYECKON pEIIeTKH. 3aBUCUMOCTh
XHUMHUYECKOU aKTUBHOCTH BCIICCTB OT BUa XUMHUYECKOU CBSA3U U TUIIA KpHCTﬁHHH‘-IGCKOfI PCHICTKH.
[TprurHBI MHOTOOOpa3us BEUIECTB

IIpakTuyeckue 3aHATHS

Howmenkiiatypa HeopraHndeckux BEUIECTB: Ha3BaHUE BEIIECTBA UCXOAsI U3 UX XUMUYECKON (POPMYIIbI
WA COCTaBJIICHUE XUMHUYECKON (POPMYIIBI HCXO/IS U3 Ha3BaHMS BEIIECTBA [0 MEXTyHAPOAHOM
(MIOITAK) nnu TpuBUaJIbHON HOMEHKIIATYpE.

Pemenne mpakTUyecKuX 3aJaHUN IO KIACCHU(PUKALKK, HOMEHKIATYpe M XUMHUYECKUM Qopmynam
HEOpPraHMYECKUX BEIIECTB PA3IUYHBIX KJIacCcOB (YrapHbI ras, yrJeKUCIbI Ta3, aMMHaK, TamieHas
U3BECTb, HETallleHasi U3BECTh, MUTHEBAs COJIA U IPYT'HX): HA3bIBaTh U COCTABIIATH (POPMYIIBI XUMUYECKUX
BELIECTB, ONPEACATh MPUHAIICKHOCTD K KiIaccy.

Hcrounnku xumuueckoit nHpopmarmu (CpeicTB MacCOBOM MHpopMaIuu, ceth IHTEpHET U Ipyrue).
[Touck nHGOpMALIK IO HA3BAHUAM, UJECHTU(UKATOPAM, CTPYKTYPHBIM (OpMyJiaM

OcHoBHOe coepkaHue

Teopernueckoe o0yuenue

Mertamnel. OOmpe ¢pusznueckue U XUMHUECKUE CBOMcTBa MeTaiioB. CriocoObl monydeHus. 3HaUeHHE
METAJJIOB M HEMETAUIOB B IPUPOAE U KU3HEACATEIBHOCTH 4YeJIOBEKa M opranu3mos. Kopposus
METAJUIOB: BUJIbl KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH

Hemeramnel. OOmue ¢u3nueckne W XHUMHYECKHE CBOMCTBA HEMETANIOB. THUIHMYHBIE CBOMCTBA
nemetamwioB V- VII rpynn. Knaccudukaius u HoMeHKIIaTypa COeTMHEHU HeMeTaImioB. KpyroBopoTsl
OMOTeHHBIX JIEMEHTOB B MPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEMIECTB (OKCUAOB, THIPOKCHIIOB, KUCIIOT,
COJICH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSTUHEHUH,
BBICHIUX OKCHUJIOB U THAPOKCUJIOB

IIpakTHYeckHe 3aHATHA

CocraBneHrne ypaBHEHHH XMMHYECKUX PEAKLUUN C YYaCTHEM IPOCTBIX M CIOKHBIX HEOPraHUYECKUX
BEUIECTB: METAUIOB W HEMETAJUIOB; OKCHIOB METAJIOB, HEMETA/NIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPTaHWYECKUX KHCIOT, OCHOBaHMA U aM(OTEpHBIX TUAPOKCUIOB, HEOPTAaHUYECKUX COJEH,
XapaKTEPU3YIOLIUX UX CBOMCTBA.

OK 02

OK 01
OK 02
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Tema 3.3.
Nnentuduxarnms
HEOPTaHUYECKUX
BEIIIECTB

KonTpoabnasn
pabora 2
Pa3nen 4.

Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpraHUYECKUX
BEIIIECTB

Pemenne nmpakTHKO-OpUEHTHUPOBAHHBIX TEOPETUYECKUX 33JaHMI Ha CBOICTBa, COCTaB, MOJyYE€HUE U

0e30macHOe HCIIOJIb30BaHUE BAKHEHIIMX HEOPTaHMYECKHUX BEIIECTB B OBITY W MPaKTHYECKOH
JEATEIbHOCTH YEJI0BEKA

OcHOBHOE coiep:KaHue
JlabopaTopHble 3aHATHS

Jlaboparopnast pabora «neHTruduKaIys HEOPraHMIECKUX BEIIECTBY.

Pemtenue SKCIICPUMCHTAJIbHBIX 3adda4 IO XUMHWYCCKUM CBOMCTBAM METAJUIOB U HEMCTAJIIIOB, IIO
pacCro3HaBaHUIO U MOJTYUCHUTIO COGI[I/IHCHI/Iﬁ MECTaJIJIOB 1 HEMECTAJIJIOB.

WneHTudukanis HEOPraHWYECKUX BEIIECTB C HCIIOJIB30BAaHHEM HUX (U3UKO-XMMHUYECKHX CBOMCTB,
XapaKTepHBIX KAaYeCTBEHHBIX peakiuii. KauecTBeHHBIe peakiuu Ha cyinbdar-, KapOOHAT- M XJIOPHI-
AQHMOHBI, HA KATHOH aMMOHUS

CBoiicTBa HEOPraHUYECKUX BELIECTB

CTpoeHue U CBOIiCTBA OPraHN4YeCKHUX BelIeCTB

OcHOBHOE coiep:KaHue

Teopernueckoe o0yuenue

[TosiBnenue U pa3BUTHE OPraHUYECKON XUMHUHU Kak Hayku. [IpenMer oprannyeckoit xumuu. Mecto u
3Ha4YE€HHE OPTraHUYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.

XHWMHUYECKOE CTPOCHHME KakK IMOPSIOK COECIMHEHHMS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH.
OCHOBHBIE MOJOXKEHUS TEOPUU XMMHUYECKOIO CTPOECHUS OpraHMuYecKux coequHeHuit A.M. byrtieposa.
VYriepoaHslii CKeNeT OpraHU4YecKOd MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUUYECKOIO
CTpoeHus MoJeKy. M3omepust u uzomepsl.

[Tonsatue o ¢yaxnuonanbHoi rtpynmne. Panukan. IlpuHmumnsl kimaccuuKanmuM —OpPraHMYECKHX
coequHeHUl. MexayHapoiHas HOMEHKJIATypa M INPUHUUIBI HOMEHKJIATYphl OpPraHMYECKUX
coenunenuil. Ilonartue 00 a3oTconmepKallMX COEAMHEHUSX, OWOJIOTMYECKH AaKTHBHBIX BEIIECTBAaX
(yrmeBomax, >kupax, Oelkax | JIp.), BBICOKOMOJEKYJISPHBIX COCAUHEHUAX (MOHOMEp, TOJUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTHYeckHe 3aHATHA

Homenknatypa opraHmdeckux COEAMHEHUN OTIENbHBIX KJIAcCOB (HACBIIIEHHbIC, HEHACHIIICHHBIE M
apoMaTHYeCKHUEe YTIEBOJOPOAbI, CIIUPTHI, (PEHOINBI, anbAerHabl, KETOHbI, KAPOOHOBbIE KHUCIOTHI U Ip.)
CocraBiieHHEe TOJHBIX U COKpPAUICHHBIX CTPYKTYPHBIX (OPMYJ OpPraHMYECKHUX BEIIECTB OTAEIbHBIX
KJIACCOB, HCIOJNb3ysl UX Ha3BaHUsl IO CHUCTEMATHMUYECKOM M TPUBHAIBHOW HOMEHKIIAType (ITHUJIEH,

24

OK 01
OK 02
OK 04

OK 01
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Tema 4.2.
CBoiicTBa
OpPTaHUYECKUX
COCIMHECHHH

alleTWJIeH, THLEpHH, (eHol, (GopManblIeruja, YKCycHas KHCIOTa, TIuIuH). Pacuersl mpocreiinieit
(bOpMyIIbI OPraHHUYECKOW MOJICKYIIbI, UCXOISl M3 3JIEMEHTHOTO cocTaBa (B %)

OcHoBHOe coaepkaHue

Teopernyeckoe o0yueHue

OU3NKO-XMMHUYECKHE CBOMCTBA OPraHUYECKUX COEAMHEHUN OTHENBbHBIX KJIaccoB (0COOEHHOCTH
KJacCUUKALUK U HOMEHKJIATYPhl BHYTPHU KJIacca; TOMOJIOTHUECKUN psil ¥ o01mast popmyrna; u3oMepus;
(u3MUYeCKre CBOMCTBA; XUMUYECKIE CBOMCTBA; CIIOCOOBI MOTYUCHHS ):

— MpenebHbIe YITIEBOAOPObl (TKaHbl M IUKJIOAJIKaHbl). ['opeHre MeTaHa Kak OAMH U3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBIIUICHHOCTH U ObITY. CBOMCTBA MPUPOIHBIX YTIIEBOAOPOIOB, HAXOKICHHUE B
MPHUPO/IE U MPUMEHEHUE AJIKAHOB;

— HempeJeNbHbIE (aTKEHbI, alKWHBl W QJKAJWCHbI) M apOMaTUYECKUE YTrIeBOJIOPOABI. [ opeHue
alleTHJICHA KaK UCTOYHUK BHICOKOTEMIIEPATYPHOTO TUTAMEHU JJISl CBAPKHU U PE3KU METAIOB

— KHUCJIOPOJICOJIEPIKAIEe COSTUHEHUS (CIIUPTHI B (DEHOJBI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, aJIbJICTUIBI
U KETOHBI, XHUPBI, YrIeBojbl). lIpakThueckoe NpHUMEHEHWE ATWJICHTIIMKONS, TIuIepuHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, aneranbAerHAa, YKCYCHOM KHUCIOThl. Mpula Kak COJM  BBICIIUX
KapOOHOBBIX KHCIIOT. MotoIne CBOKWCTBA Mblja

— a3oTcoepXkKaliie COCOWHEHUS (aMUHBI ¥ aMHUHOKHUCIOTBI, Oellku). BBICOKOMOJIEKYIspHBIE
COCMHEHUS (CUHTETUYECKHE U OMOIOTUYECKU-aKTUBHBIC). MOHOMEp, MOTUMEDP, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUICHa KaK OCHOBHOE HAIIPaBJIEHUE €0 UCIIOIb30BaHMUSL.

['enernueckas CBsA3b MEXKAY KIIACCAMU OPTAHUYECKUX COCIUHEHUN

IIpakTHYeckHe 3aHATHA

CBoiicTBa OpraHWYECKUX COCIWHEHUN OTIENbHBIX KIJIACCOB (TpUBHANBHAS W MEXIyHApOIHAs
HOMEHKJIaTypa, XUMHYECKHUE CBOMCTBA, CIIOCOOBI MOJTyUEHHUs): MpeeiabHbIe (aJKaHbl U UKJIOATKAHbI),
HernpeenbHble (aJKEHbI, aJTKUHBI U aJIKaJIMEHbl) 1 apOMAaTUYECKUE YTIIEBOJOPObI, CIIUPTHI U (PEHOIBI,
KapOOHOBBIE  KHCIOTBI W  J3QUPHI, aNbACTHABI W  KETOHbl, AaMHHBl W  aAMHHOKHUCIOTBI,
BBICOKOMOJICKYJISIPHBIE COCTUHEHUS. 3a/laHus Ha COCTaBIICHUE ypPaBHEHUN XHMHUYECKUX pPEaKIHid C
y4acTHUEM OPraHUYECKUX BEIIECTB Ha OCHOBAaHUH UX COCTaBa U CTPOCHUS

CocraBneHue cxeM peakiuid (B TOM 4YHCIE€ TIO TPEAIOKEHHBIM IIETIOYKaM IPEBPAIICHHN ),
XapaKTepU3YIOMINX XUMUYECKUE CBOWCTBA OPraHWYECKUX COECTUHEHUI OTAETBHBIX KJIACCOB, CIIOCOOBI
WX TIOJIYYCHHS W Ha3BAHHE OPTaHWYECKUX COCAMHCHHWN IO TPHUBHAIBLHON WM MEXKIyHAPOTHOM
CUCTEeMaTUYECKOW HOMEHKIIAType.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUil Ha CBOWMCTBA OPTraHUYECKUX
COCTMHEHUH OT/IETHHBIX KJIACCOB

12

OK 01
OK 02
OK 04
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Tema 4.3.
Nnentuduxarnuys
OpPTaHUYECKUX
BEIIECTB, UX
3HAYECHHUE U
MIPUMEHEHUE B
OBITOBOM U
MPOU3BOACTBEHHOMN
IEeITEILHOCTH
yeJI0BEKA

KonTpoabnasn
pabora 3
Pa3znea 5.
CxopocTthb
XUMHUYCCKUX
peaKkuuid.
XUMHUYECKOE
paBHOBecCHE

JlaGoparopHas pabdora

Jlaboparopnast padota “TIpeBpariieHus opraHUYeCKUX BEIIECTB MPU HarpeBaHUu".
ITonydyenue sTuineHa U U3y4€HHUE €ro CBOMCTB. MoaenupoBaHue MOJIEKYJI U XUMUYECKUX IIPEBpaALICHUN
Ha IIpUMeEpE dTaHa, dTUJICHA, alleTUJIEHa U Jp.

OcHoOBHOe coiep:KaHue

Teopernyeckoe o0yueHue

buooprannueckue coenunenus. llpumenenue u Ouosiornyeckas pojb yriueBoJoB. OKucieHue
VIJIE€BOAOB — HWCTOYHHMK DSHEPrHUM JKUBBIX oOpraHu3MoB. OOlacTM NPUMEHEHUS aMHHOKHUCIOT.
[IpeBpamenust OenKOB MUINM B opranusMe. buonormueckue ¢yHkuuu OenkoB. buonornyeckue
GbyHKIMH XUPOB. PoJIb OpraHnyecKkoi XMMHUHU B PEIICHUH MPOOJIEM MMUIIEBON O€30MacCHOCTH

Ponp opranmdeckoil XuMuUM B pEIICHHH MPOOJEeM HHEPreTHYECKON O€30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, CO3JJaHUN HOBBIX MaTepUaIOB, HOBbIX HCTOUHUKOB 3HEPTUU (aNbTepHATHUBHBIE HCTOUHUKU
sHepruu). OnacHOCTh BO3ACMCTBHSI Ha JKMBBIE OpPraHU3Mbl OPraHMYECKHX BEIIECTB OTICIbHBIX
KJIacCOB (YTJIE€BOJIOPOABI, CIHUPTHI, (DEHOJNBI, XJIOPOPraHWYECKHE MPOU3BOJHBIC, ajdbACTUABI U Jp.),
CMBICJI TIOKA3aTeJIsl IPEIeNIbHO TOMYCTUMON KOHIIEHTPAILIUU

JlabopaTopHble 3aHATHS

Jlaboparopuas pabota: “UneHTudukanus OpraHudecKuX COeTMHEHUN OTACNbHBIX KIIACCOB”
W neHTudukanis opraHudecKuX COSINHEHHA OT/ICIBHBIX KJIACCOB (Ha TpUMepe albleruoB, KpaxMaia,

YKCYCHOM KHCIJIOTBI, O€IKOB U T.I.) C HCIOJb30BaHHEM HX (U3UKO-XUMUYECKUX CBOWCTB U

XapaKTepHBIX KadeCTBEHHbIX peakuuid. Jlenartypanus Oenka mpu HarpeBaHud. L[BeTHble peakiuu

0enkoB. BO3HUKHOBEHHE aHAJWTHYECKOI'0 CHTHaja C TOYKU 3pC€HUA XHMHUUYCCKHUX IIPOHECCOB IIpH

MPOTEKAaHUH KaYeCTBEHHOW PeaKIny, MO3BOJISIONIEH HASHTH(PHINPOBATH MPEI0KEHHBIE OPraHNYeCcKue
BEILECTBA

CtpyKTypa 1 CBOMCTBA OPraHNYECKUX BELIECTB

Kunernveckne 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHNS XMMUYECKUX PeaKIuii
OcHOBHOe coiep:KaHue

OK 01
OK 02
OK 04

OK 01
OK 02
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Pasnen 6.
Tema 6.1.
IlonsTue o
pacTBopax

Tema 6.2.
Uccnenosanue
CBOMCTB pacTBOPOB

Teopernyeckoe o0yueHue

CKopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IM4YHBIX (DaKTOPOB: MPHUPOIBl PEarupyrolux BElIECTB,
KOHIIGHTPAllUd PEardpyrommx BEHIECTB, TEMIIEpaTypbl M IUIOMIAAM PEAKUUOHHON IOBEPXHOCTH.
TemnoBbie 3 (HEeKTHl XUMUYECKUX PEAKIIUN. JK30- H SHIOTEPMHUICCKHE, PEAKITUH.

OOpatumocTh peaknuii. XWMHUYECKOE€ PaBHOBECHE M €ro CMEIICHHE MOJ JEHCTBHEM pPa3IMYHBIX
(akTOpoB (KOHLIEHTpALUS PEareHTOB WU NMPOIYKTOB PEaKIMH, JAaBlIeHUE, TeMIlepaTrypa) Ui CO3AaHUs
ONTUMAJIBHBIX YCJIOBUHM MPOTEKaHUsA XUuMH4eckux rnponeccon. [Ipunuun Jle [llaTense

IIpakTuyeckue 3aHATHS

Pemienne npakTHKO-OPHEHTUPOBAHHBIX 33JaHUN Ha aHaidu3 (aKTOPOB, BIUSIONIMX HAa H3MEHEHHE
CKOPOCTH XMMHYECKOW pEaKklU, B T.4. C TIO3UIMIA IKOJIOTHUYECKHU IIeIeCO00Pa3HOr0 MOBEICHUS B OBITY
U TPYJIOBOH JESATENBHOCTHU B LIEJIAX COXPAHEHMS CBOETO 3I0POBbS U OKPYKAIOIIEW PUPOJTHON CPEBI.
Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHU Ha mnpuMeHeHwe npuHuuna Jle-llarense aist
HaXOXJCHHUS HaNpaBleHUS CMELICHUS paBHOBECHS XHMHUYECKON peakuuh M aHaIu3 (PaKTopoB,
BIIMAIONINX HA CMEIIEHUE XUMUYECKOTO PaBHOBECHUS

PacrBopsI

OcHOBHOE coiep:KaHue

Teopernyeckoe o0yueHue

PactBopenue kak ¢usuko-xumuueckuid mporecc. PactBopsl. CrocoObl MPHUTOTOBIEHUS PACTBOPOB.
PactBopuMocTe. MaccoBass 1078 pacTBOpeHHOro BemiecTBa. (CMBICH TOKa3aress MpeAeabHO
JOMyCTUMOMN KOHLIEHTPALMHU U €ro UCII0JIb30BaHHUE B OLICHKE SKOJIOTHYECKON 0€30MacHOCTH.

[IpaBuna 5KOJIOTMYECKH LEIECOOOpPa3HOro IMOBEIEHHsS B OBITY M TPYJOBOM [AEATEIBHOCTH B IIEIAX
COXPAHEHHUs CBOETO 3/I0POBbS U OKPY’KAIOLIEH NPUPOIHOMN Cpelbl; ONACHOCTh BO3JEHCTBUS HA JKUBbBIE
OpPIraHMU3MBbI ONPE/IEIICHHBIX BEIIECTB.

Perienue npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3a/laHUIl Ha paCTBOPHI, UCIOJIb3yEeMbIe B OBITOBOM U
IIPOU3BOJICTBEHHON JIEATEIIBHOCTH YEIOBEKA

OcHoBHOe coaepkaHue
JlabGopaTropHble 3aHATHSA

Jlaboparopnas padota «IIpuroroBieHnue pacTBOPOBY.

[IpuroroBiieHre pacTBOPOB 3aJaHHO (MaccoBoi, %) KOHLEHTpaUH (C MPAKTHKO-OPUCHTUPOBAHHBIMH
BOIPOCAaMH) U OIIPEJEIIEHUE CPEIbl BOAHBIX PACTBOPOB.

Pemenne 3ana4 Ha IPUTrOTOBIEHUE PACTBOPOB

IIpodeccnoHabHO-OPUEHTHPOBAHHOE COJepKAHNE (COMepPKAHUE MPUKJIIATHOTO MOXYJIS)

OK 01
OK 02

OK 01
OK 02
OK 07

OK 01
OK 02
OK 04




604

Pagne _]1 7 —

Xumus B OBITY H

MIPOU3BOACTBEHHOMN

ACATCIIBHOCTHU
YCJIO0BCKAa

XuMus B ObITY M IPOM3BOJICTBEHHOM JeSITEJIbHOCTH YeJI0BEeKA

OcHoBHOe coaepkaHue

Teopernyeckoe o0yueHue

Hosgeiinme nocTmkeHnss XUMUYECKOW HAYKH U XUMUYECKOU TexHoyoruu. Pob Xxumuun B obecrieueHnn
HKOJIOTUYECKOM, SHEPreTHUECKOI U MUIIEeBOI 0€301MacHOCTH, pa3BUTHH MeaULUHEL [IpaBuia moucka u
aHamM3a XUMHYeCKOW HHGOpMAIMM M3 pPa3IMYHbIX MCTOYHHKOB (HayyHas W YydeOHO-Hay4Has
JUTEpATypa, CpeACcTBa MaccoBoi nH(popManuu, ceth IHTepHET)

IIpakTHYeckHe 3aHATHA

[Tonck m aHanMM3 KEHCOB O MPUMEHEHWHM XUMUYECKUX BEIIECTB M TEXHOJIOTHW C ydeToM Oymymiei
npoeCCUOHATBHON  JEATENIBHOCTH MO  TeMaM:  BaKHEHIIME  CTPOMTENbHbIE  MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpAacKH, CTEKJIO, KEepaMHKa, MaTepuaigbl s  DIIEKTPOHUKH,
HaHOMaTepHallbl, TEKCTWIbHBIE BOJIOKHA, WCTOYHUKHA DJHEPrUH, OPraHUYECKHE W MHUHEpaJIbHbIE
ynoOpeHus, JeKapCTBEHHbIE BEILIECTBA, ObITOBAs XUMHSL.

3amura: [IpencraBineHue pe3ynbTaToB peleHHs KeHCoB B (hopMe MUHH-JIOKIIA/IA C IIpe3eHTaIeH
IIpomexyTouyHas aTTecTanus N0 JMCHHUILIMHE (3a4eT)

Bcero

72

OK 01
OK 02
OK 04
OK 07
IIK 2.3,
I1K 3.1,
I1K 3.2
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3. YVCJIOBHUS PEAJIN3AIIAM ITPOTPAMMBI OBIIEOBPA3OBATEJIBHOM
TV CHMUTIINHBI

3.1. TpeGoBaHUsI K MUHUMAJBLHOMY MATEPUAIbHO-TEXHUYECKOMY
odecre4eHnIo

Jlnst peanw3aniid TPOTPAMMBI  JTUCIUTUIMHBI JOJKHBI  OBITh TMPETyCMOTPEHBI
CIIEYIOIIME CIeNraIbHble TMOMEUICHHUS: y4eOHBbIH KaOMHET XMMHUU W/HMIU Y4eOHOM
XUMUYECKOU J1a00paTOpHUH.

O6opynoBanue y4eOHOro KaOuHeTa (HArJIsiAHbIe MOCOOMS): HAOOPHI
[IAPOCTEPIKHEBBIX MOJETIEH MOJIEKYJ, MOJETH KPUCTAJUIMYECKUX PEIIETOK, KOJIEKIINN
MPOCTHIX W CJIOKHBIX BEIIECTB W/WIM KOJUICKIIMH IOJIMMEPOB; KOJUICKIIUS TOPHBIX
nopoJi W MuHepajoB, TabOnuna MeHaeneeBa, y4yeOHble (QUIbMBI, HHGPOBBIC
00pa3oBaTEIbHbBIE PECYPCHI.

Texnunueckne  cpeacrBa  oOydeHHsi:  KOMIBIOTEp C  YCTpPOMCTBaMHU
BOCIPOM3BEJCHUSI  3BYKa, MPUHTEP,  MYJIBTHUMEIUA-TIPOCKTOP C  JKPaHOM,
MYJTbTUMEINIHAS TOCKA, YKa3Ka-TIPEe3CHTEP IS TPE3CHTALINH.

ObOopynoBanue Jjaboparopum U padoymx MecT JadOpaATOPpMU: MEH3YpPKH,
MUTIETKU-KANIEIBbHUIBI, TEPMOMETPBI, MUKPOCKOT, JIyMbl, TPEIMETHbBIE U TIOKPOBHBIC
CTeKJIa, TUIAHIIETHI JUTsl KamlelbHBIX peakinid, GUIbTpOBaIbHASI Oymara, MPOMBIBAJIKH,
CTEKJISTHHBIE TIPOOUPKH, PE3NHOBBIE TPOOKH, (hOHAPUKH, HAOOP PEaKTUBOB, CTCKIISTHHBIC
MAJIOYKH, IITATUBEI 711 TPOOUPOK; MEPHBIE IUIMHPHI, BOPOHKHU CTCKJITHHBIE, BOPOHKHU
nemurenbable mumuHapudeckue (50-100 mur), cTynku ¢ nmecTukoM, GpapdopoBbie YaIIKy,
NUHIETHI, QWIBTPBI OyMa)KHBIE, BaTa, Mapis, YacOBbIE CTEKJA, JJIEKTPOILTUTKH,
n1ab0opaToOpHBIC MITATUBBI, CIIUPTOBBIE TOPENKH, CIIMYKH, MPUOOP MJIS TIOTYYCHHUS Ta30B
(w1 mpoOupKa C ra300TBOJHON TPYOKOH), mepikaTeiau il MPOOMPOK, CKISTHKU JIJIs
XpaHEHHUs PEaKTHBOB, pa3JaTouHbie JOTKH; xuMudeckue crakanbl (50, 100 u 200 mu);
IITIATENN; TMHIIETHI; TUTENIbHBIC MBI, CEKYHAOMEPHI (TaMepbl), MEPHBIE TPOOUPKHU
(ma 10-20 mmn) m mepubie konObl (25, 50, 100 m 200 wmur), BomsHas OaHs (WH
TEPMOCTAT), CTESKJISTHHBIC TTAJI0YKH; KOHWYeCKue Koyobl it TutpoBanus (50 n 100 mu);
WHANKATOPHBIE MOJOCKH AJisi onpeneieHus pH u cTtanmapTHas MHAMKATOpHAs IIKaja;
YHHBEpCAIbHbIN uHAUKaTOp; nunetku Ha 1, 10, 50 M (umu mo3aropsl Ha 1, 5 u 10 mi),
OropeTkd uis TUTpoBaHus, menuuuHckue mmpuisl Ha 100-150 mn, maGopatopHbie
W/WIM aHAJIMTUYECKHe Bechbl, pH-MeTphl, CymmiapbHBIA ImKad, U Ap. J1abopaTopHOE
o0opyOBaHHE.

3.2. UndopmaunonHoe odecrieyeHne peaan3alui NporpaMMbl

1. JIns peanuzamuu mporpaMMmbl OuOmuoTeuHblt (oHJ 0Opa3oBaTeabHOU
OpraHM3allii JIOJDKEH HMETh IedYaTHble W/WIKM 3JIEKTPOHHbIE 00pa30BaTENbHbIE U
WH(POPMALIMOHHBIE  PECypChbl,  PEKOMEHJOBaHHbIE  JUIsI  HMCIOJb30BAaHUS B
o0pa30BaTeNbHOM IpOIIecce, HE CTapIle S JeT ¢ MOMEHTAa U3aHusl.
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2. PexoMeHTyeMble TeYaTHBIC M3JaHUS 10 pean3allii 00IIeoO0pa3oBaTeIbHOM
JTVCIUTIIMHBL  TIPEJCTABICHBl B METOAMYCCKHX PEKOMEHIAIMSIX II0 OpraHu3alluu
00yueHus.

4. KOHTPOJIb 1 OHEHKA PE3YJ/JIbTATOB OCBOEHUSI
OBHIEOBPA3OBATEJIbHOU JTUCIIUIIJINHBI

KoHTposb 1 o1eHKa pe3yibTaToB OOY4YEHUsI OCYILECTBIISIETCS MPENOIaBaTesieM B
MpoIIecCce MPOBEACHUS MPAKTUUECKUX 3aHITHI U 1a00paTOPHBIX pabOT, TECTUPOBAHMSI,
a TaKXKe BBIMOJHEHUS OOYYAIONUMUCA WHIWBHIYAIbHBIX 3aJaHUM, TPOEKTOB,
uccienoBanuid. Pe3ynbratel 00y4eHus: onpeaensior, YTo 00yyaroluecs 10JKHbBI 3HATh,
NOHUMATh U IEMOHCTPUPOBATH 110 3aBEPUICHUU U3YUECHUS AUCIUTUIMHBI.

Jist  popmMupoBaHus, KOHTPOJII U OLIEHKH pe3yJbTaTOB OCBOEHHUSA Y4eOHOMH
JUCHUIUIMHBI HMCIOJIB3YETCS CUCTEMa OLIEHOYHBIX MEpPONPUSTUM, MPEACTaBIAIONIAs
co00l KOMILJIEKC Y4E€OHBIX MEPOTPUATUNA, COTIIACOBAHHBIX C PE3yJIbTaTaMu OO0yUYEeHHS U
chopmymupoBanHbix ¢ yderom ®I'OC COO (mpeaMeTHble pe3yabTaThl IO

mucturnae) u @I'oC CIIO.

Tunol oleHOYHBIX

Ne OK Mopnyas/Paznen/Tema  PesyabraTt 00yueHust .
MeponpusATHii
| OcHoBHOE coep:KkaHue
1 DopMyHpOBaTh
Pasngen 1. OcHoBBI pMyHp
0a30Bble OHATHUSA H
CTPOCHMS BellecTBa
3aKOHbI XUMHMH
1.1 OKO01 Crpoenue aToMOB Cocrasmsars xummnueckue 1. Tect «CtpoeHue aToMoB
XUMHAYECKHX 3JIEMEHTOB (OPMYIIbI COEIMHEHUM B XMMUYECKHUX 3JIEMEHTOB U
U TIPUPOA XUMUYECKOH COOTBETCTBUH CO IPUPO/Ia XMMHUECKOH CBSI3N».
CBSI3U CTEINEHbI0 OKHUCIICHUS 2. 3a7jauy Ha COCTaBJIEHUE

XUMHUYECKHX DJIEMEHTOB, XHUMHUYECKUX POPMYIT
WCXOJIS U3 BAJICHTHOCTH U JIBYXaTOMHBIX COSMHEHUI
AJIEKTPOOTPHUIIATEIHFHOCTH (OKCHUIOB, CYIb()HIOB, THAPUIOB
U T.OL).
3. 3amaHus Ha UCTIIOJIL30BAHUE
XUMHYECKON CHMBOIUKH U
Ha3BaHUU COCOUHEHUHN I10

HOMEHKJIAType MEXIyHapOIHOTO

CO103a TEOPETUYECKOMN U
MPUKIAAHON XUMUU U
TPUBUAIBHBIX HA3BAHUU IS
COCTaBIICHUS XUMHYECKUX
(bopMyI IByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(hUIO0B, THAPUIOB U T.I1.) U
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Ne OK
1.2 OKO01
OK 02

2

Monyas/Paznen/Tema  Pe3yJabTat 00y4eHUst

[Tepuoanueckuii 3aKOH U XapaKTepU30BaTh

tabmumna J[.1. XUMHYECKHUE DJIEMEHTHI B

MeHnpeneeBa COOTBETCTBUH C UX
MOJIO)KCHUEM B
NIEPUOUYECKON CUCTEME
XHUMHYECKHX DJIEMEHTOB
JI.. MenpaeneeBa

XapaKkTepHu3oBaTh THIII
Pasznea 2. Xumuueckue P P

XHMHMYECKHX peaKkuui
peakuuu

THunobl oleHOYHBIX
MepOonpuATHIA

JIPYTUX HEOPTaHUYECKUX
COEIMHEHUH OTAENIbHBIX KJIACCOB

1. Tect «Merammyeckue /
HEMETaJNINYSCKUE CBOMCTRA,
AIEKTPOOTPHUILIATEIBHOCTD U
CPOJICTBO K DJICKTPOHY
XHMUYCCKHX DJIECMCHTOB B
COOTBETCTBHE C UX JICKTPOHHBIM
CTPOCHHUEM U TOJIO)KEHUEM B
NIEPUOUYECKON CUCTEME
XUMHYECKHX dj1eMeHToB JI. 1.
Meuneneesay.

2. [IpakTudeckuie 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEX]Y
CTPOEHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U IEPUOAUYECKUM
W3MEHEHHEM CBONCTB
XHUMHYECKHUX DJIEMEHTOB U UX
COCIMHEHUH B COOTBETCTBHH C
nonoxxkenueM [lepuonnueckoit
CHCTEME.

3. [IpakTUKO-OpUEHTHPOBAHHBIE
TEOPETHUUECKHUE 3a]JaHus Ha
XapaKTePU3ALUI0 XUMUYECKUX
9JIEMEHTOB: «MeTtaumyeckue /
HEMETaJNIMISCKHIE CBOMCTBA,
AIEKTPOOTPUILIATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMUYCCKHX DJIECMCHTOB B
COOTBETCTBUE C X ANEKTPOHHBIM
CTPOCHHUEM U TOJIO)KEHUEM B
NIEPUOIUYECKON CUCTEME
XHUMUYCCKHX DJICMESHTOB

J.W. MenneneeBa»

KonTpoasHnas pabora
«CTpoeHne BelecTBa U
XHMHYeCKHe peakiumy
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THunobl oleHOYHBIX

Ne OK Monyas/Paznen/Tema  Pe3yJabTat 00y4eHUst .
MepOonpPUsITHA
2.1 OKO01 THUIIBI XUMHYECKUX CocTaBiATh peakiuu 1. 3agaun Ha cocTaBiieHUE
OK 04  peakmmii COCIMHEHMUS, PA3JIOKEHUS, YPAaBHEHUHN pEeaKIUid:
oOMeHa, 3aMelIeHHs], — COEUHEHMS, 3aMellleHus,
OKHUCJIUTEITHHO- paznokeHus, 0OMeHa,
BOCCTaHOBUTEIIbHBIE — OKHCIIUTENHHO-
peaxkuuu BOCCTaHOBUTEJIBHBIX PEAKITUH C
HCIIOJIb30BaHNEM METOJIa
3JIEKTPOHHOTO OajaHca.
2. 3aja4n Ha pacyeT MacChl
BEIIIeCTBA UM 00bEMa
ra3oB 10 U3BECTHOMY KOJIHMUYECTBY
BEIIIECTBA, MacCce WIH 00BEMY
OJIHOTO U3 y4acCTBYIOIIUX B
pEaKIu BEIIECTB; pACUETHI
Macchl (00BEMa, KoTMYecTBa
BEIIECTBA) MPOAYKTOB PEaKIH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecH
2.2 DNEKTPOIUTHYECKAS CocTaBisTh ypaBHEHUS 1. 3apanus Ha cocTaBiieHUE
JUCCOLUAIUS U HIOHHBIH XHUMHUYECKUX peaKluu MOJIEKYJISIPHBIX ¥ MOHHBIX
oOMeH HMOHHOTO OOMEHa ¢ peakuuii ¢ yqacTueM KHUCIOT,
y4acTUEM OCHOBAaHMH U COJIEH,

HEOPTraHWYECKHUX BELIECTB YCTAHOBIICHUE U3MEHEHUS
KHCJIOTHOCTH CPEIbI
2. JTJaboparopHas pa6ota "Tunsl
XUMHYECKUX peakiui'

3 Pa3nen 3. Crpoenne u  HUccienoBatb crpoenue u KonrpoJsbHas paéora
CBOlicTBa CBONCTBA «CBolicTBa HEOPraHHYECKHUX
HEOPraHUu4eCKHuX HEOPraHHu4eCcKHUX BeLeCTB)»

BEILIECTB BeIIECTB
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Ne OK
3.1 OKO01
3.2 OKO01

OK 02

Monyas/Pa3nen/Tema

Knaccudukanms,
HOMEHKJIATypa U
CTpOCHHUE
HEOPTaHHYECKUX
BEIIIECTB

DU3NKO-XUMHUUECKHE
CBOICTBa
HEOPraHUYECKUX
BEILIECTB

Pe3yabTaTr 00yueHust

KnaccudumupoBars
HEOpPTaHUYECKUE
BEIIECTBA B COOTBETCTBUU
C MX CTPOCHHEM

YcraHnaBauBaTh
3aBUCUMOCTH (hU3HKO-
XUMHYSCKHX CBOMCTB
HEOPTraHUYECKHUX BEIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TAK)KE THUTIA
KPHUCTAJUIMYECKON
pemieTku

THunobl oleHOYHBIX
MepOonpuATHIA

1. Tect «Homenkinarypa u
HA3BaHHME HEOPTAaHMYECKHUX
BEIIECTB UCXOJIS U3 UX
XUMHUYECKON (HOpMYIIbI UITU
COCTAaBJIEHUE XUMHYECKON
(bopMyITBI UCXO/IS U3 HA3BAHUS
BEILIECTBA 10 MEXKTYHAPOAHOMN
WJIM TPUBUATBHON
HOMEHKJIATYpe».

2. 3aiaym Ha pacueT MacCOBOM
J10J1A (MacChl) XUMHUYECKOTO
aJieMeHTa (COeUHEHNs) B
MoJIeKyJie (CMecH).

3. [IpakTyeckue 3aaanus MO
KJaccu(puKaluy, HOMEHKIIAType U
XUMUYECKUM (HOopMyIIaM
HEOPraHMYECKUX BEIECTB
Pa3IUYHBIX KJIACCOB.

4. ITpakTryeckue 3aaHus Ha
ONPEAEIEHUE XUMUYECKON
AKTHBHOCTH BEILIECTB B
3aBHCUMOCTH BHJIa XUMUYECKOM
CBSI3M U TUIA KPUCTAJUINYECKOM
pelieTku

1. Tect «OcobeHHOCTH
XUMHUYECKUX CBOMCTB OKCUJIOB,
KHUCJIOT, OCHOBaHUM, aM(pOTEPHBIX
TUAPOKCHUJIOB U COJIEW».

2. 3amaHns Ha COCTaBJICHUE
YpaBHEHUN XUMHYECKUX PEAKIUN
C y4aCTUEM IPOCTHIX U CI0KHBIX
HEOPraHWYECKHUX BEIECTB:
OKCHJIOB METAJJIOB, HEMETAIJIOB U
aM(OTEepHBIX PJIEMEHTOB;
HEOPTraHUYECKHUX KHUCIIOT,
OCHOBaHMU M aM(POTEpHBIX
TUAPOKCHUIOB, HEOPTAHUUECKHUX
COJIEH, XapaKTepU3yIOIIUX UX
CBOWCTBA U CLIOCOOBI MOTY4EHUSI.
3. [IpakTuKO-OpHEHTUPOBAHHbBIE
TEOPETHYECKHUE 3aJaHUs Ha
CBOMCTBA U MOJIy4CHUE
HEOPraHMYECKUX BEILIECTB
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Ne OK
3.3 OKO01
OK 02
OK 04
4
41 OKO01
42 OKO01
OK 02
OK 04

Monyas/Pa3nen/Tema

Nnentuduxarnuys
HEOPTaHUYECKUX
BEIECTB

Pa3nen 4. Ctpoenue u
cBOMCTBAa
OpPraHu4YecKux
BellleCTB

Knaccudukanus,
CTpOEHUE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

CBolicTBa OpraHN4ecKuX
COCIMHEHUN

Pe3yabTaTr 00yueHust

HUccaenosatn
KAueCTBEHHbBIE PEAKLIUU
HEOPTraHWYECKHUX BEIECTB

HccaenoBarsb cTpoeHue u
CBOMCTBA OPraHN4YeCKNX
BellleCTB

Knaccudunuposatsb
OpraHUYeCcKUe BEIECTBA B
COOTBETCTBHUH C HX
CTPOEHHEM

YcraHaBauBaTh
3aBUCUMOCTh (PU3HKO-
XUMHYSCKHX CBOMCTB
OpraHUYECKHUX BEILIECTB OT
CTPOCHHUS MOJIEKYIT

THunobl oleHOYHBIX
MepOonpuATHIA

1. [IpakTHKO-OpHEHTHUPOBAHHBIC
3aJIaHUs 110 COCTaBJICHHIO
XUMHUYECKHUX PEAKIUN C ydacTHEM
HEOPTaHWYECKHUX BEIIECTB,
HCITOJTB3YEMBIX JJISI HX
UACHTU(DUKAITIH.
2.JlaGopaTtopHas pabora:
“Unentudukanus
HEOPTraHUYECKUX BEUIECTB”

KonTpoasHnas padora
«CTpoeHue U CBOIiCTBA
OPraHMYecKuX BelecTB»

1. 3aganus Ha cOCTaBIIEHUE
Ha3BaHUN OPraHUYECKUX
COCAMHEHMI N0 TPUBUATILHOW WITH
MEXKYHapOAHOMN
CUCTEeMAaTUYECKOW HOMEHKIIAType.
2. 3aaHns Ha COCTABJIEHUE
MOJTHBIX ¥ COKPAIICHHBIX
CTPYKTYPHBIX (hopmyi
OpPraHMYECKUX BEILECTB
OTJIEJIbHBIX KJIACCOB.

3. 3amauu Ha ornpeneneHne
npocTtenen GopMyIbl
OpraHUYECKON MOJEKYIbl, UCXOMS
U3 DIIEMEHTHOTO cocTaBa (B %)

1. 3aganus Ha coCTaBlIEHUE
YpaBHEHUN XUMHYECKUX PEAKIUNA
C y4acTUEM OPTraHUYECKHUX
BEILIECTB Ha OCHOBAaHUU UX
COCTaBa U CTPOCHHSI.

2. 3a1aHus HA COCTABJICHUE
YPaBHEHUN XUMUYECKUX PEAKLUN,
WJUTFOCTPUPYIOIIUX XUMUYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUSI TAHHBIX PEAKINil 1
TEHETUYECKOU CBSA3U
OpPraHWYECKHUX BELIECTB Pa3HbIX
KJIaCCOB.

3. PacueTHbIe 3amaun 110
YPAaBHEHUSM PEaKIUi C ydaCTUEM
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4.3

5

6.1

OK

OK 01
OK 02
OK 04

OK 01
OK 02

OK 01
OK 02

Monyas/Pa3nen/Tema

Nnentuduxarms
OpPraHMYECKUX BEIIECTB,
HX 3HAYCHHUE U
MIPUMEHEHHE B OBITOBOM
Y MPOU3BOJCTBEHHOMN
JEATEIIbHOCTH Y€IIOBEKa

Paznen b.
Kunernueckne n
TePMOAUHAMHYECKHUE
3aKOHOMEPHOCTH
NMPOTEeKAHUA
XHUMHYECKHX pPeaKui

CKOpOCTh XUMUYECKUX
peakuuii. XuMHYECKOe
paBHOBECHE

Pa3nen 6. PacTBopsl

[TonsiTue o pactBopax

Pe3yabTaTr 00yueHust

HUccnenosatn
KaueCTBEHHbBIC PEAKIIHI
OpraHUYECKUX
COEIMHEHHI OTHEIBHBIX
KJIaCCOB

Xapakrepu3oBarth
BJIMSAIHHE PA3JINYHBIX
(hakToposB Ha
paBHOBecHE U CKOPOCTh
XHMHMYECKHX PeaKkuui

XapakTepus3oBaTh
BIIMSIHUE KOHIIEHTPALIMU
pearupyrommx BEMIECTB U
TEMIIEpaTypbl Ha CKOPOCTh
XAMHYECKUX PEAKIUI
XapakTepru3oBaTh
BIIMSIHUE U3MEHEHUS
KOHIIEHTPALUH BELIECTB,
pEaKUHH Cpenbl U
TEMIIepaTypbl Ha
CMELIEHUE XUMUYECKOT 0
paBHOBECHS

HccaenoBaTh HCTHHHEBIE
pPacTBOPHI C 33JaHHBIMHU
XapaKkTepuCTUKAMH

Pa3nnyats MCTUHHEBIE
pacTBOpbI

THunobl oleHOYHBIX
MepOonpuATHIA

OpPraHMYECKUX BEILECTB.
4. JTaboparopHas pabota
“IIpeBpaliieHUss OPraHUYECKUX
BEILIECTB MIPU HarpeBaHuu"

1.ITpakTHKO-OpHUEHTUPOBAHHBIE
3aJIaHUs 110 COCTaBJICHHIO
XUMUYECKHUX PEAKIUN C y4acTUEM
OpPTraHWYECKUX BEIIECTB, B T.4U.
HCITOJTB3YEMBIX JJISI UX
uacHTU(GHUKAIIY B OBITY U
MPOMBIIUIEHHOCTH.
2.JIaboparopHas paboTa:
“Unentuduxaruisi OpraHnIecKux
COE€IUHEHMH OTJIENBHBIX KJIacCOB™

[IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3alaHus Ha
aHanu3 (aKTOpPOB, BIUAIOIIUX HA
MN3MEHEHHE CKOPOCTH XUMHUYECKON
peakuuu. IIpakruko-
OpPUEHTUPOBAHHBIC 3a/JaHUS Ha
npuMeHeHue npunnuna Jle-
IIarense i HAXOXKIACHUS
HaIpPaBJICHUS CMEIIECHUS
PaBHOBECHS XUMHUYECKOW peaKuu
U aHaau3 (paKTOPOB, BIUSIOLIMX
Ha CMELIEHUE XUMUYECKOTO
paBHOBECHS

1. 3agaun Ha IPUTOTOBJICHHE
pacTBOpPOB.

2. IlpakTUKO-OpUEHTUPOBAHHBIE
pacdyeTHbIC 3a/IaHUs Ha
JUCTIEPCHBIE CUCTEMBI,
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Monyas/Paznen/Tema  Pe3yJabTat 00y4eHUst

UccnenoBanue croiicte  UccnenoBath husmko-
pacTBOpOB XUMHYECKHE CBOWCTBA
NCTHUHHBIX paCTBOpOB

THunobl oleHOYHBIX
MepOonpuATHIA

UCIIOJIb3yeMbI€ B OBITOBOM U
MPOU3BOJICTBEHHOM JESATEIHHOCTH
yeloBeKa

JlaGopaTtopHnas pabota
“IIpuroToBieHue pacTBOPOB”

IIpodeccnoHabHO-OPUEHTHPOBAHHOE COJePKaAHMeE (COMepPsKAHUE TPUKJIIATHOTO MOXYJIS)

Ne OK

6.2 OKO01
OK 04

I

7

OK 01
OK 02
OK 04
OK 07
I1K 2.3,
I1K 3.1,
I1K 3.2

Pasznen 7. OueHnBaTh MoCjaeACTBUA 3amuTa Keica (C yueToMm
Xumus B ObITY H OBITOBOI U Oyayuieil mpogeccnoHaabHOM
NPOU3BOACTBECHHOM NMPOU3BOACTBECHHOMI JAesiITeJIbHOCTH)
AeSITeJIbHOCTH JAesITeJIbHOCTH YeJI0BeKa
YeJI0BeKa ¢ MO3u Uit

IKO0JIOrHYECKOM

0e30IacHOCTH
Xumus B OBITY U OuenuBath nocnenacTBus  Keiic (¢ yuerom Oymyimei
IIPOU3BOJICTBEHHON OBITOBOI 1 npodeccuoHaIbLHON

NEeSTETLHOCTH YEJIOBEKa IMPOU3BOJICTBEHHON
JIeITEIILHOCTH YeJIOBEKa C
MO3UIIMHI DKOJOTHUECKOU
0€30I1aCHOCTH

JEeSTENIbHOCTH ) BO3MOKHBIE TEMBI
KEWCOB:

1.27€eKTpOIUTHI B aKKYMYJISATOpPax
2. AKKyMynATOpHBIE OaTtapen 1
OKpYy’Karolas cpena

3. 3arps3HsIONIME BEIIeCTBA B
BBIXJIOMTHBIX T'a3ax

4. HoBbie MaTepurasbl B
ABTOMOOMJIECTPOCHHUH

5. TormmBo Oymymiero.
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