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1. OBLIASI XAPAKTEPUCTHKA PABOYEM ITIPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIITIMHBI « XUMMWA»

1.1.MecTo AucCHMILVINHBI B CTPYKTYpe o0pa3oBare/ibHoi nporpammbl CITIO

OOmieoOpa3oBarenbHas TUCHMIUIMHA «XHUMHUS» H3Yy4aeTcsi Ha 0a30BOM YypOBHE B
00111e00pa30BaTEIILHOM IIUKJIE Y4eOHOTO IIaHa OCHOBHOM MPO()eCCHOHAIBHON 00pa30BaTeIbHOM
nporpamMbl 1o crenuanbHoctd 43.02.16 Typusm M TOCTENIPHUMMCTBO, HANpPaBICHHOCTh
TOCTUHUYHBIE YCIIYTH.

OOmeobpa3oBarenbHas JTUCHMIUIMHA «XUMHS»  SBISIETCS  YacThl0  00s3aTEIbHOM
npeaMeTHo  obsnactu  «EcTecTBEHHOHay4Hble  AMCHUMIUIMHBIY M HU3ydaeTcs B
0011e00pa30BaTeIbHOM ITUKJIE Y4eOHOTO TJIaHa OCHOBHOM NMPo(decCHoHaIbHOW 00pa3oBaTeIbHON
nporpaMMbl.  JlucoumiamHa ~— UMeeT  MEXNpPEAMETHble  CBSI3M € JUCLHMILIMHAMU
00111e00pa30BaTENILHOTO ¥ 001IeTPO()ECCHOHATBHOTO IIHKIJIOB, 8 TAKKE C MEXKIUCIUIITHHAPHBIMU
Kypcam# 1 po¢eCCHOHATBHBIMI MOAYJISIMHU MPO(ECCHOHAIBHOTO UKJIA.

TpynoeMKoCTh qTUCHUILTUHBI «XHUMHUsD» Ha 0a30BOM YpPOBHE cOCTaBiIseT 64 yaca, U3 KOTOpBIX 58
yacoB— 0a30BbId MoAyNb (6 pasmenoB) u 6 4yacoB — mpukiIaaHod moxyib (1 paszmen),
BKJIIOYAOLIUI MPAKTUKO-OPUEHTUPOBAHHOE COJIEP’KaHNE KOHKPETHON CIEUaIbHOCTH.

[Ipukagnoit Moynb BKITIOUaeT oJiuH pasnen. Paznen 7 «Xumus B ObITY U
IPOM3BOJICTBEHHOH JIEATEIbHOCTH YEJIOBEKa» pealln3yeTcs Ha MaTepualie KeHCoB, CBSI3aHHbIX C
HKOJIOTHYECKOM Oe30MaCHOCTHIO M OLIEHKOH MOCIIEACTBUI OBITOBOW M MMPOM3BOACTBEHHOMN
JEeSITeIbHOCTH, IO OTpACsIM Oyayliel npopeccnoHaIbHOM e TeIbHOCTH 00yYaroIuXCsl.

1.2. I_le.lm H IVIAaHUPYEMBbI€ PE3yJabTAaThbl OCBOCHUA TUCHUIIJIMHDBI:

1.2.1.1Heau ¥ 3aga4u AUCHUILIMHBI

dopMUpOBaHHWE Yy CTYACHTOB TPEJICTABICHUS O XHWMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa KaK OCHOBBI MPHUHATHS PEIICHUH B IKU3HEHHBIX H
MIPOU3BOJICTBEHHBIX CUTYAIUsX, OTBETCTBEHHOTO TTOBEJACHUS B IPUPOTHON cpejie.

3agaun JMCHUIIINHBI:
chopMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKaHUsI XUMUUECKHUX MTPOIIECCOB U SBJICHHI B
OKpY’Karolllel cpesie, IeTOCTHOM HaydHOW KapTHUHBI MUPA, B3aUMOCBS3H M B3aMMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;
pa3BUTh YMEHUS COCTABIATH (DOPMYIIBI HEOPTaHUYECKUX U OPTaHMYECKUX BEIIECTB, YPABHEHHS
XUMHUYECKHX PEAKIHA, OOBSICHATh HMX CMBICI, WHTEPIPETHPOBATH PE3YJIbTAThI XUMHYCCKHX
HKCIIEPUMEHTOB;
chOpMUPOBATh HABBIKM TPOBEACHHUS NPOCTCHININX XHMHYECKUX  IKCIEPUMEHTATBHBIX
UCCIIeIOBaHUM ¢ coONroJieHreM TMpaBui 0Oe30macHoro oOpalieHus ¢ BellecTBaMH |
1a00paTOPHBIM 000PYIOBaHHEM;
pa3BUTh yMEHUS UCIONB30BaTh WHPOPMAIUI0 XHMHUYECKOTO XapakTepa U3 pa3InyHBIX
HCTOYHUKOB;
chopMUpOBaTh yYMEHHUs MPOTHO3UPOBATH TOCJEICTBUS CBOCU NEATEIHHOCTH U XUMHUYECKUX
MPUPOTHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB;
chopMUpOBaTh MOHUMAHHE 3HAYMMOCTH JTOCTIDKEHUN XMMHUYECKOW HAYKU W TEXHOJOTHH IS
Pa3BUTHS COIMAIIBHON U TIPOU3BOCTBEHHOM cdep.



1.2.2. Ilnanupyemble pe3yabTaThl 0CBOEHUS 001Ieo0pa3zoBarenbHol quciuiuinHbl B cooTBeTcTBHH ¢ PI'OC CITO n Ha ocHoBe PI'OC CO00

Kon u
HarMEHOBaHHE
bopmMHpyeMbIX
KOMIIETEHIINH

[limanupyemble pe3ysIbTaThl OCBOCHUS JUCLHUIUIMHBI

OO6mmue

(Yka3pIBaroTcs IMYHOCTHBIE U MeTanpeaMeTHbie pe3yibrarsl u3 GI'OC COO
(B mocnenneit penakiuu ot 12.08.2022), hopmupyembie
0011e00pa3oBaTeNbHON JUCIUILITHHON)

JuctumnimHapHbie

(AucuumnuHapHbie (MIPEAMETHBIC) pe3yIbTaThl
ykasbiBatoTcs B cootBercTBHE ¢ PI'OC COO (B
nocyuennen pegakuuu ot 12.08.2022)

OK 01. Beibupats
CHOCOOBI PelIeHHUs
3aa4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpya10BOro BOCHUTAHUS:

- TOTOBHOCTH K TPY/ly, OCO3HAHUE [ICHHOCTU MacTePCTBA, TPYA0II00UE;

- TOTOBHOCTh K aKTHBHOW JIEATCIILHOCTA TEXHOJIOTMUYECKOM U COIMaIbHOU
HaIpaBIeHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSTEIHHO
BBITTOJIHATE TaKyI0 JCATCIIbHOCTD,

- WHTepec K pa3Iu4HbIM chepaM MpodecCHOHAThHON NeATENbHOCTH,

OBiaieHue YHUBEPCAJIBHBIMYU Y4eOHBIMH MO3HABATEIBHBIMH J€HCTBUAMM:

a) 0a3zoBble JIOTHYECKHe AeHCTBHS:

- CaMOCTOATENhHO  (QOpPMyNIHpPOBATH U
paccMaTpuBaTh €€ BCECTOPOHHE;
yCTaHaBJINBATb CYHICCTBCHHbIﬁ MMpU3HaK UJIKW OCHOBAaHUA IJId CpAaBHCHUS,
KJacCU(pUKAIIN 1 0000IIeHNUS;

- ONpeAeNsATh IENU JeATEIbHOCTH,
JIOCTHIKCHUS,

- BBISBISITH 3aKOHOMEPHOCTU U IIPOTHUBOPEYHS B

paccMaTprUBACMBIX ABJICHUAX,

- BHOCUTBH KOPPEKTUBEI B ACATCIIbHOCTH, OICHUBATH

COOTBETCTBHE  PE3yJHTATOB IENSIM, OIICHUBATH PUCKU

MOCJIEICTBUHN IEATCILHOCTH;

- Ppa3BuBaTh KPCATUBHOC MBIIIJICHUEC ITPU PCHICHUUN )KU3HCHHBIX HpOGHeM

0) Oa3oBble UcCIeA0BaTeIbCKHE IeHCTBUS:

- BJIaJAC€Th HaBbIKAMHU yqe6HO'HCCHeIIOBaTeHBCKOI>’I u HpoeKTHOﬁ ACATCIIBHOCTH,
HaBBIKAMU pa3pelleHus mpooiem;

- BBISBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJU3uUpOBaTh 3ajady,
BBIJIBUT'aTh TUIIOTE3Y €€ PCUICHWA, HAXOAUTH apTyYMEHTBI IJIs1 JOKA3aTCJIbCTBA CBOUX
YTBEpKJICHUH, 3a/1aBaTh TApAMETPhI U KPUTEPUH PEIICHUS;

- AHAJIM3HMPOBATH IOyYEHHBIE B XOJE PEIICHUS 3a7audl Pe3yJIbTaThl, KpUTHUECKU
OLICHMBATDh UX TOCTOBEPHOCTDH, IIPOrHO3UPOBATH USMEHCHHE B HOBBIX YCJIIOBUAX;
-yMeTh TIEPEHOCHUTh 3HAaHWS B T[I03HABATEIEHYID W MPAKTHYECKYH 001acTh
KU3HEIEATEeIbHOCTH;

- yMeTh UHTETPHUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTEH;

- BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TOAXO0/IbI U PEIICHHS,

- CHOCOOHOCTH WX HMCITOJF30BAHUS B TO3HABATENFHON 1 COITMAIBHOM MPaKTHKE

aKTyalu3upoBaTb  mpobiiemy,

3aaBaTb MapaMeTpbl W KPUTCPpHUU HUX

- BIQACTb CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas
BKIIIOYAET:  OCHOBOIOJIATAIONIME  MHOHATHA  (XUMHUYECKHUH
DIIEMEHT, aTOM, OJIIeKTpOHHAas o0ojloyka aroma, s-, p-,
(j-omekTpoHHBIE ~ OpOWTaTM  aTOMOB, HOH,  MOJICKYIIa,
BAJIEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTb, CTEIEHb OKUCJICHHUS,
XMUMHYECKasl CBSI3b, MOJIb, MOJIIPHAS. Macca, MOJIAPHBIN 00beM,
YIIEPOAHBIN CKelleT, (QYHKIHOHANBHAS TPYIIa, paguKal,
W30MEpUsl, HU30MEPbl, TOMOJIOTHYECKUH psii, TOMOJIOLH,
YIJIEBOJOPO/BI, KUCIOPOI- U a30TCOAEPIKALIUE COCTUHEHUS,
OMOJIOTUYECKU aKTHBHBIC BEIIECTBA (YIJIEBOJBI, XKHUPHI, OCIKH),
MOHOMEp, MOJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIAPHBIC COCOAMHCHMUSI, KpucCTajuIn4ecKas
pemerka, THUNbl XUMHYECKHX peaknuid  (OKHCIUTEIhHO-
BOCCTAHOBUTENBHBIE, 53K30-U SHIAOTEPMUYECKHUE, PpPEaKIUU
MOHHOTO OOMEHa), pacTBOpP, DIEKTPOIHTHI, HEIIEKTPOIUTHI,
NIEKTPOTUTHYECKAS JUCCOIUAITHS, OKHUCIIUTEID,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUYECKOH peaklii, XUMHIECKOe
paBHOBECHE), TEOPHH 1 3aKOHBI (TEOPHUS XHMHUYECKOTO CTPOCHUS
opraHuyecKkux  BemectB  A.M. ByrnepoBa,  Teopus
3JIEKTPOJIUTUYECKON JUCCOLMALINU, TIepuoauyecKkuii 3akon .M.
MenzeneeBa, 3aKOH COXPAaHEHHUS MAacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH S3BbIK XHMUH, PAKTOJIOTHIECKUE CBEICHUS O
CBOIICTBAX, COCTaBe, MOIyYEeHNH U O€30ITaCHOM HCIIOJIb30BaHUHT
BaKHEHIIINX HEOPTaHWIECKUX U OPTaHUYECKUX BEIIECTB B OBITY
Y IPaKTUYECKOM EATETbHOCTH YEIOBEKA;

- YMETb BBIABIATH XapaKTCPHBIC IIPU3HAKW W B3aWMMOCBA3b
HN3YYCHHBIX HOHﬂTHﬁ, MMPUMCEHATE COOTBETCTBYIOUIUEC ITOHATHA
IPU ONUCAHUU CTPOCHHUSI U CBOMCTB HEOPraHUYECKUX U
OpTraHNYCCKHX BEIIECTB U UX npeBpameHHﬁ; BBISIBIIATD
B3aNMOCBA3b XUMHNYECCKUX 3HAaHUH C IIOHATHUAMU u
MPEACTABICHUSAMHU JIPYTUX €CTECTBEHHOHAYYHBIX MIPEIMETOB;
-yMETh UCIOJIb30BaTh HANMEHOBAHUSI XUMUYECKUX COCTUHEHUHN
MEXIYHapOJHOTO COI03a TEOPETUUECKON U NPUKIIATHON XUMUHU
Y TPUBUABHBIC Ha3BaHMS BAXXHEHUIITUX BEIIECTB (ITUJICH,
aleTUIeH, MIUIEpHH, GeHoN, GOpMabICT ]I, YKCYCHAS




KHCIIOTa, TJIMIIWH, YTApHBIN Ta3, YIICKUCIBIA ra3,aMMHaK,
raimieHasi u3BeCTbh, HeTallleHass U3BEeCTh, MNTHEBAs COJA U
JIPYTHX), COCTABIATh POPMYIIBI HEOPTAaHUYECKUX H
OpPTaHWYECKUX BEIIECTB, yPAaBHEHMS XUMHUIECKHUX PEaKITHi,
OOBSCHSTH X CMBICIT; TTOJITBEPKAATh XapaKTepHbIE
XUMUYECKHE CBOICTBA BEIIECTB COOTBETCTBYIOLIUMU
SKCIIEPUMEHTAMU U 3aMUCAMH YPABHEHUN XUMHUUYECKHUX
pEeaKIInif;

-yMeTh YCTaHABIUBATh MPUHAIICKHOCTh U3YUCHHBIX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB K OMPEICICHHBIM
KJIaccaM Y TpyIIaM COeIMHEeHHI, XapaKTepU30BaTh UX COCTaB U
BAKHEUIIME CBOMCTBA; ONPEAEIIATh BUIbl XUMUUECKHUX CBS3EH
(KoBajJieHTHAsI, HIOHHAS, METAITUYECKAs, BOJAOPOIHAS),

THUTIBI KPUCTAJUTMYECKUX PEIIETOK BEMIECTB; KIacCH(DUITNPOBATh
XUMHYECKHE PEaKIINH;

-c(hopMHUPOBATH NPECTABIICHUSI: O XUMUYECKON COCTABIISIONICH
eCT€CTB€HHOHaquOfI KapTUHbLI MHUpa, pOJId XUMHHU B [IO3HAHUN
SIBIICHUI MPUPOBI, B YOPMHUPOBAHUHU MBITILIEHHS X KYJIBTYPBI
JUYHOCTH, ee (PyHKIIMOHATHHON TPAaMOTHOCTH, HEOOXO MO
JJId pCIICHUA MPAKTUYCCKUX 3a1a4d U 9KOJIOTHUYCCKHU
000CHOBaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U TIPUPOTHON
cperne;

- YMETH IPOBOJAUTH PACUCThHI IO XUMHUYCCKUM (bopMynaM u
YpaBHECHUAM XUMHUUYCCKUX peaKHI/Iﬁ C UCIIOJIBb30BaHHUEM
(hM3UYECKUX BEIHYNH. XapaKTePU3YIOIINX BEIIeCTBa C
KOJINYECTBEHHOM CTOPOHBI: Macchl ,00beMa (HOpMalibHEIE
YCJIOBHSI) TA30B

OK 02. Ucmons3oBaTh
COBpPEMEHHBIE
CpeZICTBA TOKCKA,
aHanmsa u
MHTEPIPETALNH
uHQOpMAITUH U
UHQOPMAIIOHHEIE
TEXHOJIOTHH JJIs
BBITIOJTHEHHUS 33,124
podeCcCHOHATEHOM
JeSITeIbHOCTH

B 001acTH HEHHOCTH HAYYHOTI'O IO3HAHUSL:

- c(pOopMUPOBAHHOCTE  MHMPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOLIECTBEHHOM NMPAaKTHKW, OCHOBAHHOTO Ha JHajore
KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B TIOJIMKYJIETYPHOM MUPE;

- COBEpIICHCTBOBaHME S3BIKOBOM W YMTATEIbCKOM KYyJBTYphl Kak CpencTBa
B3aUMO/JICUCTBUSA MEX1Y JIFOJIbMHU U TIO3HAHUS MUDA;

- OCO3HaHHE LEHHOCTH HAyYHOW JEATENbHOCTH, TOTOBHOCTb OCYILECTBIISTH
MPOCKTHYIO U UCCIICAOBATCIIBCKYIO ACATCIIBHOCTE MHANBUAYAJIbHO U B I'PYIIIIC,
OBHa}IeHI/Ie YHUBEpPCAJIbHBIMU yT-Ie6HBIMI/I II0O3HaBaTCIbHBIMU HGIZCTBPIS[MI/IZ

B) paborta c nundopmanmeii:

- BIAZETh HaBBIKAMH IOJNy4YeHUs MHGOpMAaUMK M3 HCTOYHHKOB PA3HBIX THUIIOB,
CaMOCTOSITEIBHO ~ OCYIUECTBJATH  IIOMCK,  aHalM3, CHUCTEeMATU3alMI0 U
HWHTEPNPETALUI0 HHPOPMALIUH PA3IMUHBIX BUJOB U (POPM IpEACTaBICHHS;

- CO3JaBaTh TEKCTHI B Pa3JIMUHBIX (JopMaTax C y4eTOM Ha3HAYCHUS HHPOpMAUHU U
[eNIeBOM  ayAWTOpHH, BBHIOMpas ONTHUMaNbHYI0 (opMy MpeicTaBIeHHS U
BHU3YaJIN3ALINN;

YMETh IJIAHUPOBATH W BBIIIOJHATH XUMUYECKHI SKCIIEPHUMEHT
(mpeBpaieHUs] OpPraHWYECKUX BEIIECTB NPHU HArpeBaHWUH,
MOJIyUCHHE JTUJICHA U U3YYCHHE €Tr0 CBOMNCTB, KauCCTBEHHBIC
peaKIuy Ha adbACTUIBI, KpaXMall, YKCYCHYIO KHUCIIOTY;

JleHaTypanusi OEeNKOB TP HAarpeBaHUM, IBETHBIC pPEaKIUU
OCKOB; TPOBOAWTH PEaKIUd HOHHOTO OOMEHa, OMpEeeIsITh
Cpelly BOJIHBIX PACTBOPOB, KAUECTBCHHBIC PEAKIIMU Ha CYJb(at-,
KapOOHAT- W XJIOPH-aHHOHBI, HA KaTHOH aMMOHHS, PEIIaTh
SKCIIEpUMEHTaIbHBIE 3aJaud 1o TeMaM "Mertamwisl" U
Hemerannel"') B COOTBETCTBMM C TPaBUJIAMH  TEXHHUKHU
0€30IacHOCTH NP 0OPAIIEHUH C BEIIECTBAMU U JIA0OPATOPHBIM
000py/IOBaHUEM; TPEJACTABISATH PE3yJIbTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (hOpMeE 3alMCH YPAaBHEHHH COOTBETCTBYIOIIMX

peakimii u (QOpPMyIHpOBAaTH BBIBOJBI Ha OCHOBE JTHX
pe3yIbTaTOB;
- YMETh  aHaNM3UPOBATh  XHMHUYECKYI0  WH(OpPMAIHIO,

MOJTy4aeMYI0 W3 Pa3HBIX HCTOYHHKOB (CpEACTB MaccoBOil




- OLIGHHWBaTh JIOCTOBEPHOCTH, JICTUTHMHOCTb HH(OPMAIIMH, €€ COOTBETCTBHE
MIPABOBEIM M MOPaJIbHO-3TUYECKHM HOPMaM;

- WCIIONb30BaTh  CPEACTBA  WHGOPMAIIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B PEHICHUU KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPraHH3allMOHHBIX
3aJ1a4 ¢ COOJIFOICHUEM TPeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30TTaCHOCTH, THT'HCHBI,
pecypcocOepekeHrs, TPABOBBIX W ITUYCCKHUX HOPM, HOPM HH()OPMAIMOHHOM
0€3011aCHOCTH;

- BJaJICTh HABBIKAMU PACIIO3HABAHMSI U 3alIUTH HH(POPMAIIUH,

HHGOPMAIIMOHHOM 0€30IIaCHOCTH JUYHOCTH

nH(popmaIuu, cetb IHTEpHET U IpyTHE);

- BJI3JICTh OCHOBHBIMH METOJIJAMH HAYYHOTO MTO3HAHUS BEUIECTB
M XUMUYECKMX  SBJICHWH  (HaONIOJIeHWe, U3MEpCHUE,
SKCTIEPUMEHT, MOJICTTUPOBAHUE);

YMETh MPOBOJIUTH PACUETHI [0 XUMUYECKUM (popMynam u
YpaBHCHUSM PEAKIMiA C  HCIOJN30BaHUEM  (DU3UUCCKUX
BEJIMYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJMYCCTBCHHOMN
CTOpPOHBI: Macchl, 00beMa (HOpMalbHBIE YCIIOBHUSI) Ta30B,
KOJIMYECTBA BEIECTBA; MCIIOJIb30BaTh CUCTEMHBIC XUMHUECKUE
3HAHUS JUIS TPUHATHS PEIICHUH B KOHKPETHBIX J>KU3HECHHBIX
CUTYaIlUH, CBA3aHHBIX C BENIECTBAMH U UX NPUMEHECHUEM

OK 04. DddexTuBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTUBE
U KOMaH e

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOATEILHOCTH U CaMOOIIPE/IETICHHUIO;
-OBJIQJICHUE HAaBBIKAMU YYCOHO-HCCIICIOBATEIILCKON, MPOCKTHONH M COIMAILHON
JIeSITENLHOCTH,

OBiageHue yHMBEpPCAJIbHBIMH KOMMYHMKATUBHBIMY 1€fiCTBUSIMU:

0) coBMeCTHAasI J1eSITeJIbHOCTD:

- IIOHHUMATb MW HUCIIOJIB30BAaTh HpeI/IMyHleCTBa KOMaHI[HOP'I nu I/IHIH/IBI/IILyaJ]I)HOI\/'I
paboThr;

- HpI/IHI/IMaTI) neiu COBMCCTHOP'I JACATCIBHOCTH, OpFaHI/I3OBI>IBaTI) nu
KOOPAMHHUPOBATh NEUCTBUA IO €€ JOCTIXKCHHMIO: COCTAaBJSATh IUIAH JEHUCTBUU,
pacnpenensiTe pojdd C Y4Y4eTOM MHEHHH YYaCTHHKOB OOCYXKIaTh pPE3yIbTaThI
COBMECTHOM palboTHI;

- KOOPJAMHHPOBAThH U BBIIOJHATH PabOTy B YCIOBHSIX PEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBJISTH MO3UTUBHOE CTPATETUIECKOE MTOBEACHHUE B PA3IMUHBIX CUTYAIIHSAX,
MIPOSIBIISITH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUITMATUBHBIM

OBjaaneHue YHUBEPCATbHBIMH PeryisiTUBHBIMU JAelCTBUSIMU:

r| nmpuHsTHE Ceds M APYruUX JIIOaeii:

- MpUHUMATh MOTHUBBI M APTYMEHTBI JPYruX JIIOJEH HpPU aHAIU3€ pPe3yJbTaTOB
JIeSITEJIbHOCTH,

- TIpHU3HABATh CBOE MPABO U MPABO IPYTHX JIIOJIEH Ha OMNOKY;

- pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C MTO3UIIMH JPYTrOTO YeIOBeKa

-yMETh TUIAHUPOBATHh M BBIMIOIHATH XAMHYECKUH IKCIIEPUMEHT
(mpeBpalieHus OpPraHUYECKUX BEIIECTB IMIPH HArpeBaHHH,
MOJTy4YeHHe 3TUJIEHA U U3yYeHHE ero CBOWCTB, KaueCTBEHHBIE
peaxiuu Ha abJIeTHbl, KpaxMall, YKCYCHYIO KHCIIOTY;
JIeHaTypanus OENKOB TIPU HAarpeBaHWM, IIBETHBIC pPEaKIUU
OCJIKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHA, ONPEACIATH
cpelly BOIHBIX paCTBOPOB, KAUECTBEHHBIE PEAKIINH Ha CYIb(arT-,
KapOOHAT- ¥ XJIOPHI-aHWOHBI, HA KATHOH aMMOHHS, PElIaTh
JKCIIEpUMEHTAIbHBIC 3amaun 1o TemMaM "Mertamiel"! u"
Hemeramnpl") B COOTBETCTBHM C TpaBUJIAMH TEXHHUKHU
0€3011acHOCTH NP 0OpaIIEHUH C BEIIECTBAMH U JIA0OPATOPHBIM
000pyJIOBaHMEM; TPEACTABIATh PE3YJbTAThl XHUMHUYECKOTO
JKCTIEpUMEHTa B (popMe 3allucy ypaBHEHU COOTBETCTBYIOIIUX
peaknuii ¥ QOpPMYNIHpPOBATH BBIBOJBI HAa OCHOBE OTHX
pe3yIbTaToOB

0K 07.
CopelicTBOBaTh
COXpaHEHHIO
OKpPY’KaIOILIEeH
Cpenpl,
pecypcocOepeKeHII0
, IPUMEHSTH 3HAHUS
00 U3MEHEHNH
KITUMAaTa, IPUHITAIIBI

- IUTAaHUPOBAHUE M OCYILECTBJIEHUE JACHCTBHUM B OKpYXKAlOIIEW cpele Ha
OCHOBE 3HaHUS LeJIed yCTOMYMBOIO Pa3BUTHUS YETIOBEUECTBA;

AKTUBHOE HEMPUATHE NEUCTBUMN, TPUHOCAIINX BPEl OKPYKAIOIIEH Cpeae;

- YMEHHE IPOTHO3UPOBATh HEOJIArONPHUATHBIE SKOJIOTHUECKUE TOCIEACTBUS
MpEANPUHUMAEMBIX JEHCTBUN, TPENOTBpAlIaTh UX;

- pacIIMpEHUE OIbITA JEATEIBHOCTH SKOJIOTMUYECKON HAPaBIE€HHOCTH;

- OBJIAZICHWE HAaBbIKAMHM  y4eOHO-HCCIEIOBATEIbCKOM, TPOEKTHOW H
COIIMAILHON NEITEIHLHOCTU

-chopMHpOBaTh IPECTABIICHHUS: O XUMHUYECKON COCTABIISIONICH
€CTECTBEHHOHAYYHO! KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUU
SIBIICHUI TIPUPOJIBI, B (POPMHUPOBAHUN MBIIIJICHUS M KYJIbTYPbI
JIMYHOCTH, €€ (YHKIIMOHAJILHOW I'PAMOTHOCTH, HEOOXOAMMOMH
Ul pelIeHUsl NPAKTHUYECKUX 3aJad MU SKOJOTHYECKHU
000CHOBaHHOT'O OTHOIIEHUSI K CBOEMY 37I0POBBIO U MPUPOIHOMN
cpere;

- YMETh COOJIIOJAaTh MpaBUJIa SKOJOTHUYECKHU IEIeCO00pa3HOT0
MOBECHUST B OBITY W TPYAOBOH [EATEIILHOCTH B IICNIAX
COXpaHEHUsA CBOEr0 3JIOPOBbS W OKpYKaIoleW NpUpOTHOUN




OEpEIKITUBOTO
MIPOU3BOCTBA,
a3 exTuBHO
JIECTBOBATH B
Ype3BhIYANHBIX
CUTYaIUIX

Cp€abl, YYHUTBIBATH OIIACHOCTH BO3JICUCTBHS Ha JKHUBEHIC

OpTraHU3MBbI OIIPEACIICHHBIX BCIICCTB, IIOHUMaA
IIOKa3aTeIsa HpeHeHLHOfI ,Z[OHyCTI/IMOﬁ KOHOCHTpaluun

CMBICJI

K




JIuuHoCTHBIE Pe3yabTAThl Ppean3alui MPOrpaMMbl BOCIIMTAHUS
(0eckpunmoput)

Koa JTHYHOCTHBIX
pe3yJabTaToB
peaau3zanuu
NMPOrpamMMbI
BOCIIHTAHHS

OCO3H3IOII.[PII>'I ce0bs I'paXAaHWMHOM U 3allIUTHUKOM BEJIUKOM CTPpaHbI

JP1

[IposiBnsromni  aKTUBHYIO  IPaXJAHCKYH0  MO3ULUI0,  JEMOHCTPUPYIOLIUMI
[IPUBEPKEHHOCTh ~ NPUHUMIAM  YECTHOCTH,  MOPSJAOYHOCTH,  OTKPBITOCTH,
SKOHOMUYECKH AKTUBHBIA M Y4YaCTBYIOIIMHW B CTYACHYECKOM U TEPPUTOPHUAIBHOM
caMOyNpaBleHUH, B TOM 4YHUCJIE HA YCJIOBHSIX J0OpOBOJBYECTBA, MPOAYKTHBHO
B3aMMOJICHCTBYIOIIMHA M YYacTBYIOIIUH B  JACSITENBHOCTH  OOIIECTBEHHBIX
OpraHu3aiui

JIP 2

CoOmoaron il HOpMBI  [IPABOTIOPSIIKA, CIEAYIOMUKA HaeadaM TpaJTaHCKOTrO
oOmiecTBa, obecredeHust 0€30MacHOCTH, MpaB U cBoOoA rpaxkaan Poccuu. JlosuibHbII
K YCTaHOBKAM W TPOSIBJICHUSM IPEACTABUTENCH CYOKYIbTYp, OTIMYAIONINN HX OT
Ipynn ¢ JECTPYKTUBHBIM M JEBUAHTHBIM MOBeACHUEM. J[eMOHCTpUpYIOLuit
HETIPUATHE U IPEAYIPEK AN COIMAITBHO OMACHOE MTOBEJCHUE OKPYKAIOIINX

JIP 3

[IposBrsitomnii U AEMOHCTPUPYIOIIUN yBaKEHHE K JIOJSM TPyAd, OCO3HAIOIIMIA
LIEHHOCTh cOOCTBEHHOTO Tpynaa. Ctpemsmuiics K (GOpPMUPOBAHHUIO B CETEBOM cpejie
JUYHOCTHO U MPO(ECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO ClIeIa

JIP 4

JleMOHCTpUPYIOIIUN MPUBEPKEHHOCTh K POJHON KYJIBTYpE, HCTOPUUYECKON MaMsITH
Ha OCHOBe I0OBM Kk Pomaune, poaHoMy Hapoay, Majoil poJIMHE, TPHUHSATHUIO
TPaJUIIMOHHBIX IIEGHHOCTEHW MHOTOHAIMOHAIbHOTO Hapoaa Poccun

JIP 5

HpOﬂBHﬂIOIlII/If/'I YBAKCHHUC K JIIOAAM CTAPUICTO ITOKOJICHHUA U TOTOBHOCTD K Y4aCTUIO B
COHH&J’IBHOﬁ MOAACPIKKEC 1 BOJIOHTCPCKUX IBUIKCHUAX

JIP 6

Oco3HaIMI  MPUOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJOBEKA; YBaXKAIOIIHUI
COOCTBEHHYIO U UYXKYIO0 YHHUKaJIbHOCTh B Pa3jMUHbIX CUTYalHsX, BO BceX dopMax u
BHJIaX JCSATEIHHOCTH.

JP 7

[IposiBisitOIINiT ¥ IEMOHCTPUPYIOIIMN YBaXKEHUE K MPEACTABUTEIISIM Pa3IMYHBIX
STHOKYJIBTYPHBIX, COITUAIbHBIX, KOH()ECCHOHATIBHBIX U UHBIX Tpym. ConpuyacTHbIN
K COXPAaHEHUIO, TPEYMHOKEHUIO U TPAHCIISAIUU KYJIbTYPHBIX TPAAULIANA U HEHHOCTEN
MHOTOHAlIMOHAJIBHOTO POCCUMCKOr0 TOCY1apCTBa

JIP 8

Cobnrofaromuii ¥ MponaraHJIupyrONIUi IpaBuiIa 3JI0pOBOro U 6e3omacHoro odpasa
KU3HHU, CIOPTa; MPEeIyNpexAaomuid 100 MPEeoAO0IeBAOIINA 3aBUCHMOCTH OT
aJIKoroJisi, Tabaka, MCUXOAKTUBHBIX BEILECTB, a3apTHBIX Urp U T.1. CoxpaHSOIUi
MICUXOJOTHYECKYI0 YCTOWYMBOCTh B CHUTYAaTHBHO CIIOXKHBIX WIU CTPEMHUTEIBHO
MCHAIOINXCA CUTYallUAX

JIP 9

3aboTsamumiics o 3alUTe OKPYKAIOLIeH Cpelibl, COOCTBEHHON U Uy>KOi 0€30MacHOCTH,
B TOM 4ucJie NudpoBoi

JIP 10

[IposiBrsitoinii  yBa)K€HME K SCTETHMUECKHUM ILIEHHOCTSIM, OOIaJaroluii OCHOBaMHU
JCTETUYECKON KYJIBTYPBI

JIP 11

[TpuanMaronMii ceMenHbIe [IEHHOCTH, TOTOBBIM K CO3JaHUIO CEMbU M BOCIHUTAHUIO
JIeTel; NEMOHCTPUPYIOIIUN HENPUATHE HACWIMSA B CEMBE, yXO0Ja OT POAUTEIBCKOU
OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHWH CO CBOMMHU JETbMH W HX (UHAHCOBOTO
COEpI)KaHUs

JIP 12




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBbHOM IUCIHUTIINHBI

2.1. O0beM TMCUMILIHHBI M BUJbI Y4eOHOH padoThl

Bun yueGHOI pabOThI O06mwem B yacax

O6BpeM 00pa3oBaTeNbHON MPOrPaMMBbl AUCITUTUITAHBI 64

B T.U.

OcHOBHOE coJiep>KaHue 64

BT. Y.

TEOpeTUIecKoe 00ydeHne 26

NPaKTUYECKUE 3aHATHS 38
IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (CoepKaHue 5

MPUKJIATHOT0 MOIYJIA)

B T. U.:

TeopeTuyeckoe o0yueHue 2

IPAKTUYECKUE 3aHATUA 4

[TpomexyTounas arrectanus (AuddepeHIrnpOBaHHbIN 3a4eT) 2




2.2.

TemaTHuyecKuil JIAH U CO/IePKAHUE TUCIUTIIHHBI

HaumenoBanue Conep:xanue yueOHOro Marepuasa (OCHOBHOE U PO(deccHOHATBLHO-OPHEHTHPOBAHHOE), O0beMm | DopMupyembie
pa3aenoB U TeM JadopaTopHbie U YacoB | KOMIIETECHIIUU
NPAKTHYEeCKHE 3aHATHUS, IPUKJIATHONH MOYJIb (IPH HAJIMYMH)
1 2 3 4
OcHoBHOe coep:kaHue 64
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 6
Temal.1.Ctpoenne | OCHOBHOE cOlep:KAHUE 4 OKO01
aToMoOB TeopeTnueckoe o0yueHue: 2
XHMHYeCKHX 1 CoBpemenHasi MojiesIb CTPOeHHs aTOMA. CHMBOIMYECKHI S3BIK XUMUH. XUMHYECKHIi 3JIeMeHT. DJIeKTPOHHASA 2
3J1EMEHTOB H KoH(purypauusi aroma. Kiaccudukanuss XMuMUYECKUX 3JIEMEHTOB (S-, p-, d-2eMeHThI). BaeHTHBIE JIEKTPOHBI.
npupoja BajsieHTHOCTB. DJIEKTpOHHAS MPUPOAA XUMHUUECKOH CBSA3U. DIEKTPOOTPUIATEIHOCTh. BHABI XMMHUYECKO# CBSI3N
XHMHYECKOH CBA3M (xoBaJleHTHasI, MOHHASI, METAJUIMYECKasl, BOIOPOIHASI) M CIIOCOOBI ee 00pa3oBaHUs
IIpakTHyeckue 3aHATHS: 2
2.IIpakTuyeckasi padora Nel.Pemenue 3amanuii Ha HMCHOJB30BAHME XMMHUYECKOW CHMBOJIUKHM UM Ha3BaHHUM 2
COEIMHEHUH 0 HOMEHKJIAType MEXIYHapOJAHOI'O COI3a TEOPETUYECKONW M MPUKIAAHON XUMHHM U TPUBHAIBHBIX
Ha3BaHUH 1JIs1 COCTABJIEHMS] XUMHYeCKUX (OpMY.1 ABYXaTOMHBIX cOeMHEeHMIl (OKCHUAOB, CyIb(hUI0B, THAPUIOB
U T.11.) ¥ JPYTUX HEOPTaHUYECKUX COCTUHEHUI OTJIENbHBIX KIIacCOB.
[IpakTHueckre 3amaHus Ha YCTAHOBJIEHHEe CBSI3M MEKAY CTPOeHHEM aTOMOB XMMHYECKHX 3JeMEeHTOB H
NePpUOIUYECKHM H3MeHeHHeM CBOWCTB XMMHMYECKHMX 3JIeMeHTOB M HX COeJUHEHHMIl B COOTBETCTBMM C
noJioxkenneM Ileprnoanyeckoii cucTeMsl.
OcHOBHOE cojiep:KaHue 2
Temal.2 IIpakTHYecKue 3aHATHA: 2 OK-01
gil:::loﬂl:l‘le?:gﬁnua 3.IIpakTHdeckas padora Ne2.Ilepronndeckas cucteMa XUMHYECKHX 3JIEMEHTOB I[.I/IV. MenneneeBa. @u3nuecKkuit 2 OK-02
JLU. Meneneesa cmbici [lepuoandeckoro 3akona .M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUECKUX 3JIEMEHTOB,
06pa3yeMI)1x HNMU IPOCTHIX U CIIOKHBIX BECIICCTB B COOTBETCTBUU C MTOJIOKECHUEM XUMHUYECKOT'O 3JICMCHTA B
[Iepunonnueckoii cucteme. MupoBo33peHdyeckoe U HayyHoe 3HaueHue llepuoguueckoro 3akona .. Menneneesa.
[Ipornoss! .M. MenneneeBa. OTKpBITHE HOBBIX XUMHUUECKHX 3JIEMEHTOB. PellleHne mpakTHKO-OpUEHTHPOBAHHBIX
TEOPETUIECKHX 33/IaHNI Ha XapaKTepPHU3aIHI0 XUMHUECKHX 3J1eMEeHTOB «MeTasinyeckne / HeMeTalIn4ecKne
CBOIICTBA, 3J1EKTPOOTPUIATEIHHOCTH XUMHYECKHX 3JI€MEHTOB B COOTBETCTBHH € UX 3JIeKTPOHHBIM
CTPOEHUEM U IO0JIOKEHHEM B IePUOAUYECKOil cucTeMe XumMmuieckux 3jaemMenToB /.. MenaeneeBay
Tema 2.1Tunst OcHoOBHOe coepKaHHe 4 OK-O1
XMMHYEeCKHX
Teopernuyeckoe o0y4enune: 2

peakuuii




4. Knaccudukanus 1 THNBI XHMHYECKHX PeaKkluii ¢ y4yacTHEM HeOpraHu4yecKux BeulecTB. CocTaBieHUE YpaBHEHUN
peakuii CoeIMHEeHNUS, Pa3JIOKEHH, 3aMELICHNUs, 0OOMEeHa, B T.4. peaK1id TOPEHHsI, OKUCICHUsI- BOCCTAHOBIICHHSL.
'YpaBHeHHs1 OKUC/IeHUsI-BOCCTaHOBIeHusA. CTeneHb okucaeHUusl. OKHCIMTENIb U BOCCTAHOBUTEJIb.

CocraBieHue U ypaBHUBaHUE OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUI METOAOM 3JIEKTPOHHOTO OanaHca.
OKHCANTETHHO-BOCCTAHOBUTENBHBIE PEAKIIUY B IPUPOJIE, MPOU3BOICTBEHHBIX MPOLIECCaX U )KU3HEIEATEIbHOCTH OPraHU3MOB

I[IpakTHYecKHe 3aHATHS: 2

S.IIpakTnyeckas padora Ne3.KonuuecTBeHHbIE OTHOIIEHHS B XUMHHU. OCHOBHBIE KOJIMYECTBEHHbBIE 3aKOHBI B XUMHH U 2

pacueTsl Mo ypaBHEHHAM XHMHYECKMX peakuuii. Monb Kak eIWHHIA KOJMUYecTBa BemiecTBa. MosipHas Macca. 3aKOHEI

COXpaHEHHUSI MacChl M SHepruu. 3akoH ABoraapo. MonspHeiii 00beM ra3oB. OTHOCHTENBHAS MTIOTHOCTH ra3oB. Pacuersl mo

YPABHEHUSIM XUMHMYECKHX PeaKlUil ¢ UCNOJb30BAHUEM MAaCChl, 00beMa (HOPpMaJIbHbIE YCJI0BHUS) ra3oB, KOJUYECTBA

BelllecTBa
Tema 2.2. 6
DIeKTPOIMTHYECKAS OcHOBHOE coneprkanue OK-01
MCCOLMAIHST 1 Teopernyeckoe 00yuenue 2 OK-04
HOHHLLH 06Men 6. Teopus dneKTpoIMTHYECKOH TUcconnanun. VoHbL. DJIeKTPOIUTHI, HEITEKTPOJINThI. Peaknun HOHHOT0 0OMeHa. 2

CocraBieHue peakunii FOHHOT0 0OMEHa IyTeM COCTAaBJICHUS X IOJHBIX U COKPALICHHBIX HOHHBIX YPAaBHEHHH.

KHCITOTHO-OCHOBHBIE peaklny. 3aJJaHHs Ha COCTaBJICHHE HOHHBIX PEeaKInii

[IpakTHyecKkue 3aHITHSA

7. IlpakTuyeckasi padora Ned. "Tunbl XMMHUYECKUX peakuui’.

VccnemoBanre TUTIOB (110 COCTaBY M KOJIUYECTBY HCXOIHBIX U 00pa3yONIMXCS BEMIECTB) U MPU3HAKOB XUMHYECKHUX PEaKIIUH.

[IpoBeneHye peakiyii HFOHHOTO 0OMeHa, OTpeIeieHUe Cpeibl BOJHBIX PACTBOPOB. 3aJjaHus HAa COCTABJICHUE HOHHBIX PEaKIii

8.IlpakTnyeckas padora NeS. CTpoeHuUe BellecTBa U XMMUYECKHE PeaKLuu 2
Pasznen 3. CTpoeHHe M CBOIICTBA HEOPTAHMYECKHX BelleCTB 14
Tema 3.1 OCHOBHOE coJepKaHne 4 OK-01
Kaaccndpukanus OK-02
HOMEHKIATYpA H Teoperuyeckoe o0y4enue: 2 MK -
cTpoeHHe 9.Ilpeamet Heoprannveckoii xumun. Knaccudukanusa nHeopranuueckux BemecTB. [IpocThie U CIIOXKHBIE BEIIECTBA. 2
HEOPraHHIeCKHX OCHOBHBIE KJIACChI CII0KHBIX BEIIECTB (OKCHIBI, THIPOKCHUJIBI, KHCIIOTHI, COJK). B3auMocBsA3b HeOpraHuieckux BemecTB.
BeleCTB ArperaTHble cOCTOSIHUS BeulecTBa. Kpucrannnueckue U aMmopgHble BenecTBa. THIBI KPUCTANIHYECKHUX PeleTOK

(aToMHasi, MOJIEKYJIIpHAsl, MOHHAs, METaJUTMYEeCKas ). 3aBUCUMOCTh (DU3MUYECKUX CBOMCTB BEIIECTBA OT TUIIA

KpPICTaJIHPI‘IeCKOﬁ PEUICTKU. 3aBUCHUMOCTH XUMHUYECKON aKTUBHOCTH BCIICCTB OT BUJa XUMHYECKOM CBS3HM U THUIIA

KpUCTaJUITMUecKOl pemeTky. [IpuunHbI MHOroo0pa3us BelecTs

IIpakTHyeckue 3aHATHUSA 2




10.IMpakTnyeckas padoraNe6.HoMeHKIIaTypa HEOpraHHUSCKUX BELICCTB: HA3BAHHME BEIICCTBA MCXOMIS U3 UX XUMHUECKOH
(hOpMyJIbI MJTH COCTABIICHUE XUMHUECKOUM (POPMYJIBI HCXO/Is U3 Ha3BaHUs BelecTBa 1o MexxayHapoanoi (MIOITAK) niu
TPUBHUAJIbHON HOMEHKJIATYpE.

Penrenue nmpakTuyeckux 3aJiaHuii mo kiaccupukaunu, HOMEHKJIATYpPe U XUMUYecKHM (opMyjiaM HeOPpraHUYeCcKux
BellECTB PA3JIMYHBbIX KJIAaccOB (YrapHbI ra3, YrJIEKUCIBIN ra3, aMMHUaK, TalleHas U3BeCTh, HeTallIeHas U3BECTh, TUTHEBAs
CoJla ¥l IPYTHUX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMHUUECKHUX BEILIECTB, ONPEICIIATH MPUHAIICIKHOCTD K KIIACCy.
VcTrouHnKN XUMHUYecKol HH(pOopMauy (CpeaCTB MaccoBoi uHpopmaruu, cetb MHTepHeT u apyrue). [lonck nHGOpMaIMKU 10 Ha3BaHUSIM,
naeHTH(UKATOpaM, CTPYKTYpHBIM (Gopmynam

Tema 3.2.
DOU3KO-XUMHUYECKHE
CBOJiCTBA
HEOPraHNYeCKUX
BelleCcTB

OcHOBHOE co/lep:KaHue

Teoperuueckoe od0yueHnmue:

11.Metanabl. O0mue pusnyeckue U XUMHUYECKHe CBOWCcTBa MeTa/LIoB. Croco0bl mosyyeHusi. 3HaUCHUE METAJUIOB U
HEMETAIJIOB B MPHUPOJIC U KUIHEACATEIHHOCTH YelloBeKa U OpraHu3MoB. Koppo3usi MeTaiuioB: BUIbI KOPPO3HH, CITOCOOBI
3alIUTHl METAJUIOB OT Koppo3uu. Hemeramisl. O0mmue ¢puznyeckne 1 XUMHUYECKHE CBOHCTBA HEMETAJIOB. THIIMYHbIC
cBoiicTBa HemeTawioB [V- VI rpynm. Kitaccndukanus n HOMEeHKIaTypa COeIMHEHNH HeMeTaIIoB. KpyroBopoThl OMOT€HHBIX
JIEMEHTOB B IPUPOE

N[

0K-02
OK-02
ITK

12 XumMuyeckue CBOICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BeIIeCcTB (OKCHI0B, THIPOKCHI0B, KHCJIOT, COJIei 1
ap.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB MIPOCTHIX BEIIECTB, BOJOPOIHBIX COSIMHEHNN, BBICIITIX OKCHIOB U
CUAPOKCUIOB

IIpakTHyecKue 3aHATUA

13.MlpakTnyeckas padora Ne/.CocTaBjieHHe ypaBHeHHH XMMHUYECKHX PeaKUHil ¢ y4acTHeM MNPOCTHIX H CJIOKHBIX
HEOPraHUYeCcKUX BelleCTB: METAUIOB M HEMETAJUIOB; OKCHIOB METAJUIOB, HEMETAJUIOB U aM()OTEPHBIX 3JEMEHTOB;
HEOPraHMYECKNX KHUCIIOT, OCHOBaHWM M aM(OTEPHBIX THUAPOKCHUIOB; HEOPraHUYECKHUX COJICH, XapaKTepU3YIOUIMX HX
CBOICTBa. Pemenne mpakTHKO-OPHEHTUPOBAHHBIX TEOPETHUECKUX 3aJJaHUK Ha CBOWCTBA, COCTAB, MOyueHHEe H 0€301acHOe
MCTI0JIb30BAaHNE BAXKHEHIINX HEOPTaHUUECKUX BEIECTB B OBITY U NPAKTHUECKON IEATEIbHOCTH YeJI0BEKa

Tema3.3
NnenTndguxanus
HEOPraHu4YeCcKHX
BellecTB

OcHOBHOE cogepkaHue

[IpakTHYecKkue 3aHATHS

N

14 IIpakTnyeckas padoraNe8 «aeHTUGHKALMSA HEOPraHMYECKUX BellecTBY.

Pemenne OKCIICPUMEHTAJIBHBIX 3aJa4 10 XUMUYCCKUM CBOMCTBaM METAJIOB U pacCrio3HaBaHUIO U MMOJTYYCHUIO COC}II/IHCHI/Iﬁ
METaJUIOB ¥ HEMETAJUIOB.

M nenTrduKanms HeOpraHUUECKUX BEIIECTB C HCIOIb30BAHMEM MX (PU3UKO-XUMHUECKUX CBOHCTB XapaKTEPHbIX
KauecTBEHHBIX peakiyid. KauecTBeHHbIE peakiinu Ha cynbdar-, KapOOHAT- ¥ XJIOPHUJI-AHUOHBI, HA KATHOH aMMOHUS

15.MlpakTnyeckas padora Ne9. CBoiicTBa HeOPraHNYeCKHX BELIECTB

OK-0O1
OK-02
OK-04

Paznen 4. CTpoeHue u

CBOMCTBA OpPraHMm4€eCKUX BeIlieCTB

18

Tema 4.1
Kaaccnpuxanus

OcHoBHOE coaepxaHue

Teopernyeckoe o0yueHue:

OK-01
K




CTpOeHME U
HOMEHKJIaTypa
OpraHu4YecKux
BelleCTB

16.[losiBneHne 1 pa3BUTHE OPraHUYECKOW XMMHUH Kak Hayku. [Ipenmer opranuyeckoii xumuu. Mecto 1 3HaueHHe
OpraHU4eCKOM XUMUU B CUCTEME ECTECTBEHHBIX HayK.

XHMMHUYECKOe CTPOCHUE KAK MOPSAIOK COCOUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJICHTHOCTH. OCHOBHBIE I10JIOMKEHUS
TeOPHH XHMHYECKOro CTPOeHHsI OpraHmdeckux coenuHenmii A.M. BytiepoBa. YriepoaHblii CKeleT OpraHHYecKoH
MOJIEKYJBI. 3aBUCMOCTh CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOEHHS MOJIEKYJI. MI30Mepus u n3omepsl.

[lorsitTne o QyHkunoHanmpHOW Tpymme. Paamkan. IlpuHounbl  kjaccupuKanuu OpPraHUMYecKUX CoOeAMHEHM.
MesxayHapogHass HOMEHKIAaTypa U MPUHLMIIBI HOMEHKIATypbl OpraHudecKux coenuHeHui. [lonstue 06 a3oTcomeprkammx
COCAMHEHHSX, OMOOTMYECKH aKTUBHBIX BeLIeCcTBaxX (yriieBoaax, JKUpax, Oeykax U Ap.), BRICOKOMOJIEKYIISIPHBIX COSMHEHHSIX|
(MOHOMeEp, TOJIUMEP, CTPYKTYPHOE 3BEHO)

HpaKanecmle 3aHATHUSA:

17 IlpakTnyeckas padora NelO..HomeHkinarypa opraHMYeCKHX COEAMHEHWH OTHENBHBIX KIIACCOB (HACHIIECHHBIE,
HEHACBIIICHHBIC 1 apPOMAaTHYECKUE YTICBOAOPOIBI, CIIUPTHI, (PEHOIIBI, alTbACTHIIbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI U JP.)
.CocTaB/ieHre NOJHBIX H COKPAIIEHHBIX CTPYKTYPHBIX ¢(OpMYyJ] OpPraHM4ecKHUX BelecTB OTAEIbHBIX KJACCOB,
MCTIONB3Ysl MX HAa3BaHUS IO CHUCTEMAaTHYECKOM M TPUBHAIBHONM HOMEHKIAType (STHJCH, aleTWICH, MIMUEepUH, (EeHOoI,
(dbopmanbaerua, yKcycHash KHCJIOTa, MHUUH). PacueTsl mpocteiinieli (GopMynbl OpraHM4ecKodl MOJEKYINbl, HCXOAs W3
breMeHTHOTro cocTaBa (B %)

Tema 4.2. CBolicTBa
OPraHUu4YecKuX
coeIMHEHUI

OcHoBHOE cogepkaHue

Teopernueckoe o0yueHnue:

N

18.Du3uKO-XUMHUYECKHE CBONCTBA OPraHMYECKHX COEAMHEHWH OTHENBHBIX KIAcCOB (OCOOEHHOCTH KiaccH(UKauu U
HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHYECKUH psAn U o0mias Gopmyna; nsomepus; GU3NIECKHe CBONCTBA, XUMUYECKHE
CBOMCTBA; CITOCOOBI MOTYICHUS):

- TpeAeJbHbIE YII€eBOAOPOBI (aTKaHBI M MUKIIOATKaHbI). ['OpeHrne MeTaHa Kak OfFH W3 OCHOBHBIX MCTOYHHKOB TEIUIA B
[MPOMBINIIEHHOCTH U ObITYy. CBOWMCTBA PUPOHBIX YTIEBOIOPOIOB, HAXOXKICHHE B IIPUPOJIC U IPUMEHEHNE ATKAHOB;

- HempeaeibHble (AJTKEHBI, ATKMHBI U AJIKaJUCHBI) M apoMaTHUYecKue YrjeBoaopoabl. ['opeHne aneTuieHa Kak HICTOYHHK
BHICOKOTEMIIEPATYPHOI'O MJIAMEHU JJIsl CBAPKU U PE3KUA METAJIIOB

Kucaoponconep:kaniue coequHeHus1 (CUPTH U (PEHOIBI, KAPOOHOBBIE KUCIOTHI U IPUPHI, adbJACTHIbI U KETOHBI, YKHUPBI,
yraeBonbl). [IpakThuueckoe MNpPUMEHEHHE OTHICHIVIMKOJSA, TiuIepuHa, ¢eHona. I[lpumeHenne QopMalibieruia,
areTanbAeTHA, YKCYCHOW KUCIOTHL. MbIa KaK COJTM BRICIITUX KapOOHOBBIX KUCIOT. MOTOIIHE CBOMCTBA MBLTA
A30Tcoep:Kaiue coeqUuHEHUs (AMUHBI 1 AMUHOKHUCIIOTHI, O€TIKH). BRICOKOMONEKYIISIPHBIE COSAMHEHUS (CHHTETUIECKHE U
OHMOJIOTHUECKU-aKTHBHBIE). MOHOMED, TOIMMEDP, CTPYKTYpPHOE 3BeHO. [lommMepu3aius 3THiIeHa KaKk OCHOBHOE HAIPaBJICHUE
€ro UCroJib30BaHus. I'eHeTHYeCKas CBA3b MEXKIY KJIACCAMU OPraHUYeCKUX cOeIMHEeHN I

IIpakTHYecKHe 3aHATHSA:

OK-0O1

OK-02

OK-04
IIK-




19.JIpakTnyeckasi padora Nell, CgoiicTBa OpraHMYECKMX COCAWHEHUN OTHEIBHBIX KIIACCOB (TpHBHAIBHAS W
MEXTyHapOIHAS HOMCHKIIATYpa, XUMUYECKHE CBOWCTBA, CIIOCOOBI MOJYYCHHS): MPEACIIbHbBIC (aTKaHbl M IUKIOATKAHBI),
HeTpe/IebHbIC (aJIKCHBI, ATKHHBI ¥ AJIKAICHBI) H ApOMATHUYECKHE YTIIEBOJJOPOIBI, CIIUPTHI U (PEHOITBI, KApOOHOBbIE KUCIIOTHI
1 5(QUPBI, ATBJETUIBI U KETOHBI, AMHUHBI 1 aMUHOKHCIIOTHI, BHICOKOMOIICKYJISIPHBIC COCTUHEHUSL.

3a/aHus HA COCTABJIEHHE YPABHEHHI XMMHYECKHX PeaKIUil ¢ y4acTHEM OPraHHYeCKHX BEIIeCTB HA OCHOBAHMU HMX
COCTaBa M CTPOEHHS

20.ITpakTuyeckasi padora Nel2. CocTaBiieHHe cXeM peaKuuii (B TOM YHCIIe N0 MPEJI0KEHHBIM [ETI0YKaM [TPEeBpaIleHHl ),
XapaKTepPU3YILIUX XHMHYEeCKHe CBOICTBA OPraHNYeCKUX COeNHEHMIT 0TAEJILHBIX KJIACCOB, CIIOCOOBI UX MOJIyYCHHUS U
Ha3BaHNUE OPTaHUYECKUX COEAMHEHNH 10 TPUBHAIBHON WM MEKIYHApPOAHON CHCTEMaTHYECKON HOMEHKIIaType.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKHUX 3aJaHUl Ha CBOWCTBA OPraHMYECKHUX COEIMHEHHM OTIEeNbHBIX
KJIaCCOB

21. IlpakTnyeckasi padora Ne 13. "[IpeBpameHus opraHnvecKuX BelllecTB MPH HAarpeBaHum''.
[TomydyeHue STUICHA U U3yUYEHHE €r0 CBOWCTB. MoenMpoBaHUE MOJIEKYJI M XUMHUYECKUX MPEBPAIllCHUN Ha IPUMEpPE ITaHA,
STHIIEHA, alleTUIIeHA U JIp.

Tema 4.3.
NnenTuduxanus
OpPraHu4YecKux
BellleCTB, UX
3HAYEeHHEe H
NnpuMeHeHue B
OLITOBOW M
MPOU3BOACTBEHHOM
nesiTeJIbHOCTH
Jej0BeKA

OcHOBHOE co/lep:KaHue

Teoperuueckoe od0yueHnmue:

22.buooprannyeckue coennmHenus. llpumenenne n 6uonoruyeckas poib yriaeBogoB. OKHCIEHHE YTIEBOJOB - HCTOYHHK
SHEPrUM JKUBBIX OpraHuzMoB. OO0JlacTH TNpPUMEHEHHsS aMHUHOKHUCIOT. [IpeBpaimieHus O€NKOB MHUINM B OpTaHU3ME.
bronornueckue QyHkiuu O6enkoB. buomormueckue QyHKIMM XKupoB. Ponb opraHmdeckoil XMMHH B peLIeHHH HpoOiem

N |

MMUILEBOM 0€30MMaCHOCTH

Poab oprannyeckoii XuMuM B pellieHUM MPo0JieM IHePreTuYecKoil 6€30MacHOCTH, B Pa3BUTUN MeIULIMHBI, CO3AaHUU
HOBBIX MATEPHAJIOB, HOBLIX HCTOYHMKOB JHEPruM (aJbTePHATUBHBIE UCTOUYHUKH dHEprun). OmacHOCTh BO3JCHCTBUS HA
PKUBBIE OPTraHU3MBbI OPTaHMYECKHX BEIIECTB OTACIBHBIX KIacCOB (YTIIEBOAOPOABI, CHUPTHI, (PEHOIBI, XJIOPOPraHUIECKHE
[IPOW3BOIHBIC, AJIBJICTHIBI U JIP.), CMBICIT TTOKA3aTels MPEICIBHO TOMYCTUMON KOHIICHTPAINH

23. [IpakTHyeckasi padora Neld."UneHTduKanus opraHu4ecKuX coeUHEHN OTAeIbHBIX KiaccoB' Mnentudukaius
OpTraHUYECKUX COSAMHEHHUH OTACIBHBIX KJIAaCCOB (Ha MpUMEpE allbJIETHI0B, Kpaxmalia, yKCyCHON KHCIIOTHI, O€ITKOB H T.I1.) C
MCIIOJIb30BAaHUEM UX (PH3UKO-XMMHUYECKUX CBOMCTB U XapaKTEPHBIX KAYeCTBEHHBIX peakuuil. [leHarypanus 6enka npu
HarpeBaHuH. LIBeTHBIC peakiuy OeKoB. BO3HUKHOBEHNE aHATMTHYECKOTO CUTHANIA C TOUKH 3PSHUS XUMUIECKUX IPOTIECCOB
[pY MPOTEKAHWU Ka4eCTBEHHON PeaKIIMHy, TIO3BOJISIOIIEH HICHTU(DHUIIMPOBATD MTPE/IOKECHHbBIC OPraHMYECKUE BEIIECTRA

OK- Ol
OK-02
OK-04
K-

24.IIpakTnyeckas padora NelS.CTpyKkTypa v CBOMCTBA OPraHU4eCKHUX BellecTB

Pasnea 5. Kunernuec

KHE M TCPMOAMHAMHYCCKHUC 3AKOHOMECPHOCTH NMPOTCKAHUA XUMHYCCKHUX peammﬁ

Tema 5.1.CxopocThb
XMMHYEeCKHX

OcHoBHOE coaepxaHue

Teopernyeckoe o0yueHue:




peaxiuii. 25.CkopocTh peakuuu, ee 3aBUCHMOCTb OT Pa3iU4YHBIX (JaKTOPOB; TPUPOJIBI PEArHPYIONINX BEIIECTB, KOHIICHTPAIIHY| 2 OK-0O1
XumMu4eckoe pearupyronmx BeecTB, TEMICPATYPhl U TUIOIIAIU PEAKIIMOHHON OBEpXHOCTHU. TermnoBbie 3pPEeKThl XUMUISCKUX PEAKITHIA. OK-02
PaBHOBecCHE JK30- ¥ SHAOTEPMUYECKUE, PEAKITHH. IIK
OOpaTuMOCTh peakiii. XUMH4YeCKOe pPaBHOBeCHe M €ro cMelleHHe TOA [eiicTBHeM Pa3JIuYHBLIX (aKTOpoOB
(KOHIICHTpALlMsl PEarcHTOB WJIM TPOAYKTOB PEAKIMU, NABJICHUE, TEMIIEpaTypa) VIS CO3JaHHUS ONTUMAIBHBIX YCIOBHM
MpOTeKaHusl XuMU4eckux mnporeccoB. [Ipunmmmn Jle HlaTense
IIpakTuyeckue 3aHATHS: 2
2 OK-01
N OK-02
26.I1pakTHueckasi padora Nel6.Pemenne nmpakTHKO-OPUCHTUPOBAHHBIX 3aaHUii HA aHAJIM3 (PAKTOPOB, BJIUSIIOIINX HA K
W3MEHEeHHe CKOPOCTH XHMHUYEeCKOW peaKnuu, B T.9. C MO3UIHMHA 3KOJOTHYECKH IIeIeCO00pa3HOT0 MOBENEHUSI B OBITY U
TPYAOBOM JEATEIbHOCTH B UENSAX COXPAHEHUS CBOETO 3J0pPOBbS W OKpPYXallledl MNpupoIHOW cpenpl. Pelienue
IIPAKTUKO-OPUCHTHPOBAHHBIX 3aILaHI/II\/'I Ha NPpUMEHCHUEC IMPUHIUIIA Jle-IllaTtennbe JJId HaXOXACHUA HAIlPaBJICHUA CMCILCHUS
ABHOBECHS XMMHUYECKOW PEAKINH 1 aHaITN3 ()aKTOPOB, BIUSIONINX Ha CMEIICHNE XUMHUYECKOTO PABHOBECHS
Pa3znen 6. PacTBopbl 4
Tema 6.1I1onsitue 0 (OcHOBHOE cOolep:KaHUe 2
pacTBopax Teoperuyeckoe o0ydeHnue:
2
= OK-01
27.PacTBOpeHHe Kak (pusuko-xummudeckuii mpomecc. PactBopbl. CriocoObl MPUTOTOBJICHHS PacTBOPOB. PacTBOpUMOCTS. 2 0K-02
MaccoBasi /101 pacTBOpeHHOro BemiecTBa. CMBICT TIOKazaTellss NpEAEiIbHO JIOMyCTUMON KOHIIEHTPAIIMU M €ro OK-07
MCIIONIb30BaHME B OIICHKE DKOJIOTHYECKON O€301MacHOCTH. K-
[IpaBuia KOJIOTHUYECKH IIEIECOO0Pa3HOro IMOBEACHUS B OBITY M TPYIOBOW NEATEIBHOCTH B LENSIX COXPAHEHUS CBOETO
3710pOBbsl M OKPY’KAIOUIEN TPUPOIHON CPEbI; ONMACHOCTh BO3/ICUCTBUS HA AKMBbIE OPTaHU3MbI OIIPEACIICHHBIX BEILIECTB.
Permenre npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33J]aHHUI HAa PACTBOPHI, UCMOIB3yEeMbIE B OBITOBOW M TIPOU3BOJICTBEHHON
esTeNLHOCTH YeJIOBeKa
Tema 6.2. 9 OK-04
Wcenenosanue OcHOBHOE coiep:KaHue K
CBOIICTB pacTBOPOB [IpaKTHYECKHE 3AHATHH: 2
28.IIpakTnyeckas padoraNel7. «[IpuroroBieHrne pacTBOPOB».
[IpuroToBieHNE paCTBOPOB 3aIaHHOM (MaccoBOM, %) KOHIIEHTPAITUH (C MPAKTHKO-OPHUECHTHPOBAHHBIMH
BOIIPOCAMH) U OIPEJIEIICHUE CPEIbI BOJHBIX PACTBOPOB. 2
Permenne 3aja4 Ha MPUTOTOBJICHUE PACTBOPOB
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJEePKaHUeE (COAepPKAHNE MPUKIATHOTO MOTYJIs1)
Paznen 7. Xumus B ObITY U PON3BOACTBEHHOI 1eATEJIbHOCTH YeJI0OBEKA 6




Xumusi B ObITY U
NMPON3BOJACTBEHHOI
AesITeJIbHOCTH
YyeJIOBEKA

OcHOBHOE co/lep:KaHue

TGOPGTI/I‘IGCKOQ oﬁyqe}me:

29.Hogeijimue TOCTHUKEHNsS] XUMUYECKOH HAYKH U XUMUYeCKOil TeXHOJIOoruu. Poib XuMun B obecriedeHnm
PKOJIOTHIECKOM, SJHEPTETHUIECKOM U IMHIIEBOI 6€30IMaCHOCTH, pa3BUTHH MEIUIMHEI. [IpaBmiia moncka v aHaIn3a XMMHUIEeCKOH
WHPOPMALIUK U3 PA3TUYHBIX HCTOUYHUKOB (HayyHast M yueOHO-Hay4YHas JIUTepaTypa, CpeICTBa MacCOBOW MH(OpMAIIHH, CETh
MuTepHer

I[IpakTuyeckue 3aHATHS:

30.IIpakTuueckas padora Nel8.Ilonck U aHAIU3 KeiicOB 0 MPUMeHEHHN XUMHUYECKHX BellleCTB U TEXHOJIOTHIi ¢ y4eTOM
Oynyieil mpodgeccMoHAJIBLHOM AesITeIbHOCTH 110 TEMaM; BaKHEHIIINE CTPOUTENIbHBIE MAaTEPHabl, KOHCTPYKIIMOHHBIE
MaTepuralibl, KpaCKu, CTCKIIO, KEPpAaMHKa, MAaTCPpUAJIBbI AJId 3JICKTPOHUKH, HAHOMATCPUaJibl, TCKCTUJIbHBIC BOJIOKHA, NCTOUYHUKHU
DHEPTHUH, OpTraHUYeCKUe U MUHEpAIbHBIE YA0OpEHUs, IeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMUSL.

N>

31.IIpakTnyeckas padora Nel9.3ammra: [IpeacraBiieHue pe3y/1bTATOB pelleHUs KelcoB B hopMe MUHH-I0KIAA C
[pe3eHTalren

OK-01

OK-02
OK-04
OK-07
K-

32. AuddepenuupoBaHHblii 3a4eT

Bcero:

64




3.YCJIOBUA _ PEAJIM3AIIAH IHPOI'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JTUCHUIIJIMH

3.1 TpeboBanusi K MHHUMAJIbHOMY  MATEPUAIBHO-TEXHHUYECKOMY
o0ecrne4eHn 10

Jns  peamm3an  IpOrpaMmbl  TUCHUILIMH — MPEAYCMOTPEHBI  CIIEAYIOIIHE
CHeIHabHbIC TOMEIICHHs: y4eOHBIH KaOWHET XUMHH /WK Y4eOHOM XHUMHUYECKOMN
nabopaTopuH.

O6opynoBanue y4eOHOro kaOuHera (HAIJIsIAHBIE TOCOOMS): HaOOPHI
IapOCTEP>KHEBBIX MOJIETIEH MOJIEKYJ, MOJEIH KPUCTAIUIMYECKUX PEIIETOK, KOJUIEKIUU
IIPOCTHIX U CJIIOKHBIX BEIIECTB W/WIIHA KOJUIEKIIUU TOJIMMEPOB; KOJJIEKIIHS TOPHBIX TOPO/T
U MHUHEpaJioB, Tabnuiia Menpaeneena, yueOHble (UIbMBI, ITU(POBBIE 00pa30BaTEIbHbBIC
pecypchl.

Texnnueckue cpeacrBa O00y4eHHMs: KOMIIBIOTED C  YCTpOWCTBaMH
BOCIIPOM3BEACHUS  3BYKa, IPUHTEP,  MYJIBTUMEIUA-TIPOCKTOP C  3KPAHOM,
MYJIbTUMEIUUHASAOCKA, YKAa3KA-TIPE3ECHTEP ISl IPE3CHTALIHIA.

Oo6opynoBanne jadbopaTopuu U pado4Yux MecT Ja0OPATOPHMHU: MEH3YDPKHU,
MUTETKU-KANEIbHUIIBI, TEPMOMETPBI, MUKPOCKOI, JyMbl, MPEIMETHBIC U TMOKPOBHBIC
CTEKJIa, IJIAHIIETHl JJIs KaleldbHbIX peakiuil, (uapTpoBalibHas Oymara, MpOMBIBAJIKH,
CTEKJISIHHbIE TPOOMPKHU, PE3UHOBBIE TPOOKH, OHAPUKH, HAOOP PEAKTUBOB, CTEKIISIHHbBIE
MaJOYKH, INTATUBBI JJIs1 IPOOUPOK; MEPHBIE LIMJIMHAPHI, BOPOHKH CTEKJISTHHBIE, BODOHKHU
nenutenbHble nuauHApuyeckue (50-100 wmur), ctynku ¢ mnectukoM, (daphopoBbie
YallKy,TUHUETHI, (UIBTPbl OyMaXkHbI€, BaTa, MapJisd, YaCOBbIE CTEKJA, AIEKTPOILTUTKH,
1abopaTOpHBIE IMITATUBBI, CHUPTOBBIE TOPENIKH, CIIMYKH, PUOOP JJIA MOTYYEHUS Ta30B
(w1 mpobupka ¢ Ta300TBOJHON TPYOKOH), JAeprKaTenu i MPOOUPOK, CKISIHKU IS
XPaHEHHsI PEaKTHUBOB, pa3AaTOYHbIC JOTKW; Xumudeckue crakansl (50, 100 u 200 mu);
MIMaTeNId; TUHIETHI; TUTEIbHBIC IIUIIIBI; CEKYHAOMEPHI (TaltMephl), MEpHbIE MPOOUPKH
(ma 10-20 mi) u mepueie konObl (25, 50, 100 m 200 ™), BomsHas OaHst (WU
TEPMOCTAT),CTEKIISTHHBIC MMAJIOYKH; KOHUYECKHE KOJIObI i1t TuTpoBanus (50 u 100 mu);
WHJUKATOPHBIE TOJIOCKU AJis omnpeaenenus pH v ctanaapTHas MHAMKATOpHAS LIKaja;
YHUBEpCaIbHbI MHAUKATOpP; nuneTku Ha 1, 10, 50 mu (wnm go3zaropel Ha 1, 5 u 10 mi),
OIOpETKH AJIs TUTPOBaHUA, MeAUIIMHCKHE mmnpuibl Ha 100-150 M, nabopaTopHbie n/unm
aHaJUTU4YeCKue Becbl, pH-meTpwl, cymuiapHbIM 1Kadp, W Ap. JgabopaTopHOE
o0opyoBaHUE.

3.2. AndopmannoHHoe odecnevyeHue peain3anuu NporpaMmmbl

OcHOBHBIEC IEYATHbIE U3TAHUS

1. AudunorenoBa, U. B. Xummsa: y4eOHMK © TPAKTUKYM IS CPEIHETO
npodeccrnonabHOro oopaszoBanus / 1. B. Audunorenona, A. B. babkos, B. A. ITonkos.
— 2-e u3A., uchp. u gon. — Mocksa: U3gatensctBo Opaiit, 2022. — 291 c.

2. lleromuxuna, H. A. O6mas xumusi: yueonuk st CI1O / H. A. Hleronuxuna, JI.
B. Munaesckasa. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.

3. Huxonwsckuit, A. b. Xwumusa: y4eOHUK UM TPAKTUKyM JUIsI CPEIAHETO
npodeccuoHanbHoro oopazosanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e u3f.,
nepepad. u mon. — Mocksa: M3narensctBo IOpaiit, 2022. — 507 c.



4. XuMmus: y4yeOHMK ISl CpelHero mpodeccruoHanbHOro obpasoBanus / 0. A.
Jlebenes, I'. H. ®anees, A. M. I'ony6es, B. H. Illanosan; mox o6mieit pemakiueii I'. H.
daneeBa. — 2-e usm., mepepad. u mon. — Mocksa: U3marensctBo FOpaiit, 2022, — 431
c.

JlonoJiHUTeIbHbIE HCTOYHUKHU

1. Xwumwma. 10 ximacc. YruyOonéHueii ypoBeHb : yueOHuk/ B.B. Epemun,
H.E. Ky3bmenko, B.U. Tepenun, A.A. Ipo3nos, B.B. JIynun; nox pen. B.B. JIynuna. —
M.: [Ipocsemienue, 2022. — 446, [2] c.: ui.

2. Xumwmsa. 11 kmacc. YrnyOGnéuHeli ypoBeHb : yueOHuk/ B.B. Epemumn,
H.E. Ky3bmenko, A.A. Jlpo3nos, B.B.JIynun; mnoa pexn. B.B.JIlynuna. — M.:
[Ipocsemenue, 2022. — 478, [2] c.: un.

3. Xumusa. YrayOneHnHslid ypoBeHb. 10—I11 kijaccel: paboyas mporpamMma K
nuaun YMK B.B. Jlynuna: yueoHo-meToauueckoe nocooue / B.B. Epemun,

A.A. Ipo3nos, N.B. Epemuna, 3.10. Kepumos. — M.: JIpoda, 2017. — 324, [1] c.

4. Meronunueckoe nocodbue k yueOHuky B. B. Epemuna, H. E. Ky3pMeHko,

B.1. Tepenuna, A. A. [Ipo3nosa u np. «Xumus. YriayOnaeHHslid ypoBeHs». 10 knacc / B.
B. Epemun, A.A. JIpo3nos, 1.B. Epemuna, B. 1. Maxonuna,
O. 10. Cumonoga, 2.10. Kepumon. — M.: [Ipoda, 2018. — 339 c. : ui.

5. Meronuueckoe nocobue k yueouuky B. B. Epemuna, H. E. Ky3smenko, A. A.
Hpo3noBa u ap. «Xumusi. YrayoneHHslii yposenb». 11 kimacc / B. B. Epemun, A.A.
Hposznos, N.B. Epemuna, H.B. BonkoBa, H.B. ®@upcroa, 2.}0. Kepumos. — M.:
Hpoda, 2018. — 423 c. : u.

6. Tycema, E. B. Xumusa mmsa CIIO: yue6HO-MeTommueckoe mocooue / E. B.
I'yceBa, M. P. 3uranmmuna, JI. . Kynukoa. — Kazans: KHUTY, 2019. — 168 c. —
ISBN 978-5-7882-2792-4. — Tekcrt: anekTpoHHbIi // JIaHb : 37€KTPOHHO-O0MOIMOTeYHAs
cuctema. — URL: https://e.lanbook.com/book/196096 (nata obpamenus: 14.10.2022).
— Pexxum tocTymna: nst aBTOpH3. MOJIb30BaTENEH.

7. UYepnukona, H. 0. Xumus B 10CTYITHOM U3JI0KEHHH: YU4EOHOE mmocoOue s
cno / H. 1O. UepaukoBa. — 2-¢ u3n., crep. — Cankr-IletepOypr: Jlans, 2022. — 316 c.
— ISBN  978-5-8114-9500-9. @ —  Tekct:  anektpoHHeli  //  JlaHb:
ANEKTPOHHO-OnbOMMoTeunas cuctema. — URL: https://e.lanbook.com/book/195532 (nata
obpamenus: 14.10.2022). — Pexxum mocTyma: st aBTOPHU3. MOJIb30BaTEICH.

8. Illenuupina, JI. B. Xumus: yueObnoe nocobue / JI. B. llleBnunpina, A. U.
AmnapueB. — Hosocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. —
Texcr: onextponHsld // Jlanb: snekTpoHHO-OMONHMOTeyHass cucrema. — URL:
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1.  hvsh.ru — Xypnan «Xumus B mkoie.

2. https://postnauka.ru/themes/chemistry — Jneknumm 1O XUMHUM Ha CcaiTe
[Toctrayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hayuyno-nonymnsipHbiii  TIPOEKT «IJeMEHTbl OoJblioN Hayku» (du3uka, XuMus,
MaTeMaTuKa, aCTpPOHOMUS, HAYKH O >KM3HU, Hayku o 3emuie). HoBocTu Hayku, KHUTH,
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. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT HayqHO-TIOMYJISIPHOTO KypHaIa « XuMuUs U *Ku3Hb». JXKypHan uznaércs ¢ 1965 r.

. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITast 31EKTpOHHAsE OMOMMOTEKa XuMuyeckoro mnoptaina «Chemnet», comepKuT
y4eOHbIe U MH(POPMAIIMOHHBIE MaTEPUaIbl JIJIs IIKOJIBHUKOB U yuuTesel. B Hell MOKHO
HalWTH YYEOHMKHM MO OOIIel M HEOPraHMYeCKOW XHMHHM, OpPraHUYEeCKON XUMUH,
MyJIbTUMEINaMaTEepuaibl, a TakXKe 3aJa4yd XUMUUYECKUX OJIMMIIHUAJ C PEUICHUSIMHU,
3a/1a4M BCTYMUTEIbHBIX 9K3aMEHOB JJIsl aOUTYpUECHTOB.

. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmarnmonnsie  matepuanbl 00  onuMmuanax:  MOCKOBCKOM — TOPOJCKOM,
Bceepoccuiickoii,  MenneneeBckoi,  MexnayHapogHou.  IlpuBenmensl  3amauum
TEOPETUYECKUX M OKCIEPUMEHTAIBHBIX TYpOB, TOAPOOHBIE pEIIEHUs, CIUCKA U
doTorpaduu modenuTeICH.

. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema TUCTaHIIMOHHOTO O0yUYEHHUS, HAIIpaBJICHHAs B TIEPBYIO OUEPEIb HA MTOATOTOBKY
K OJIMMIIHUAJaM BCE€X YPOBHEM — OT IIKOJBbHBIX 10 MexayHapoaHoi. CalT COAEpKUT
OTPOMHOE KOJIMYECTBO 3aJ1a4, CIPYIIIUPOBAHHBIX KaK MO TeMaM, TaK U MO OJIMMITAAJIaM.
ITo BceM OCHOBHBIM pa3ziesiaM XMMUU NPUBEAEH TEOPETUUECKHUIM MaTepuai U pa3o0paHbl
pelieHus TUMOBBIX 3a]a4.

. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo HanotexHoJorusM. OCHOBHas 1I€Jlb — pa3BUTHE O0Opa3oBaHUs B 00JIacTU
HAHOTEXHOJIOTUN U MOJArOTOBKA K MHTEPHET-OJIUMIIHUAJIE IO HAHOTEXHOJIOTHSIM.

. http://gotourl.ru/4790 (http://webelements.com/)
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Hanéxnas crpaBounass mH(pOpMAaNUsS O XUMHUYECKUX DJIEMEHTAaX M MX CBOWCTBax (Ha
AQHTJIMHACKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)
PyccKOS3BIYHBIN CalT O CBOMCTBaX XMMHYECKUX DJIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexkommepueckuii caiiT  OHJIAH-OOpa3oBaHUs, COJAEPKUT MHOTO HMHTEPECHBIX
00pa3oBaTeNbHbIX KYpPCOB U BUJICOJICKIIUN NJIsi MIKOJBHUKOB, CTYJCHTOB U y4UTEJEH.
EcTh HECKOIBKO KYypCOB 110 XUMHUH.

12, http://gotourl.ru/4800 (https://www.cas.org/)
Caiir Chemical Abstract Service — camblii aBTOPUTETHBIHA B MHUpPE XUMHUU
UH()OPMAITMOHHBIN HHTEPHET-PeCypc (CalT IIJIATHBIN).

13.  http://www.organic-chemistry.org/
[Topran no opraHnYeCKOr XMMHUU HA AHTJIMMCKOM SI3BIKE.

14, http://www.xumuk.ru
CailT 0 XUMHUHU: KIACCHYECKHE YYEOHMKH, CIPABOYHUKH, SHIMKIONEAUHU, TOUCK
OPTraHUYECKUX U HEOPTaHUYECKUX PEAKLIUN, COCTABICHUE YPABHEHNN PEAKIUN.

15.  http://orgchemlab.com/
Caiit, NOCBALEHHBIN MPAKTHYECKOU padoTe B JabopaTopuun

HopmatusHyto npaBoByto ocHOBY peanin3anun COO B nipenenax ocsoenuss OOII
CIIO cocTaBisOT:
. ®enepanpubii 3ak0oH oT 29.12.2012 1. Ne 273-®3 «OO6 oOpa3zoBaHuu B
Poccuiickoii @eaepannmy» (B pen. @eaepanbHoro 3akona ot 24.09.2022 N 371-D3);
. [Tpuka3z Munobpuayku Poccum ot 17.05.2012 1. No 413 «OG6 yTBepKIeHUH
(enepanbHOro rocy1apcTBEHHOIO 00pa3oBaTENbLHOIO CPEAHEro 00IIEro 0Opa3oBaHUsD)
(B pen. Ilpukaza Munnpoca ot 12.08.2022 N 732-®3);
. [Ipukaz Munoopuayku Poccum ot 14.06.2013 1. Ne 464 «OO0 yTtBepxkacHUU
[lopsinka opraHu3alid W OCYLIECTBJIEHUS O0pa30BaTENIbHOW JESITENBHOCTU IO
o0pa3oBaTeIbHBIM TpOrpaMMaM  CpPEIHEro MNpo(ecCHOoHaATBLHOTO  00pa30BaHUS
(mpexpamraet aercrue ¢ 01.03.2023 r.);
o [Tpuka3z MunucrepctBa npocsenienust Poccuiickoit @enepanuu ot 24.08.2022 Ne
762 «O6 yrtBepxknenun [lopsinka opraHu3aluu M OCYIIECTBICHUS 00pa3oBaTEIbHOMN
JESTEIPHOCTH TI0 O00pa30BaTENIbHBIM MPOrpaMMaM CpeaHEro MpodecCHOHaTBHOTO
oOpazoBanus» (Bctymaet B cuity ¢ 01.03.2023);
o [Tpuka3z Munnpocsemenus Poccun ot 23.11.2022 Ne 1014 «OO6 ytBepxkeHUn
denepanbHOit 00pa3oBaTEILHON MTPOTPAMMBbI CPETHETO OOIIEro 00pa30BaAHUS».
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4. KOHTPOJIb

n OILEHKA

OBIIEOBPA3OBATEJBLHOM JUCLHUIIIUHBI

PE3YJIBTATOB

OCBOEHUA

s hopmupoBaHusi, KOHTPOJISI U OLICHKH Pe3yJIbTaTOB OCBOEHUS Y4eOHOM THUCIUIUIMHBI HCTIONIb3YeTCs
cHCTEeMa OIICHOYHBIX MEPONPUATHH, MpPEACTaBIAIOMAs co00i KOMIUIEKC YYEOHBIX MEPONPUSTHIA,
COTJIaCOBAHHBIX C pe3ysibTaTaMu 00ydeHus u chopmynupoBaHHbIX ¢ yaueToMm GI'OC COO (nmpeameTHbIe
pesyabratel 1o aucuuiuinee) u r'oc CIIO.

Ne | OK/IIK Mopayas/Pa3znen/Tema Pe3yabTaT 00yueHus Tunsl OIIEHOYHBIX
MaTepUaJIoB
OcHoBHOe co/iep:KaHue
1 Pa3nenl.OcHoBBI ®opMyJIHPOBATH
CTPOEHMSsI BellecTBa 0a3oBble  MOHATUS U
3aKOHbI XMMHUHU
1.1 | OKO01 Crpoenus aToMoB | CoCTaBIATh XUMHUYECKHE 1. Tect «CTpoeHue aTOMOB
XHUMUYECKHAX DIIEMEHTOB | (hOPMYJIBI COSTUHEHUH B XUMHYECKUX 3IEMEHTOB U
U NpUpOJa XHUMUYECKOH | COOTBETCTBHHU CO MPUPOAA XUMHUYECKON CBSI3U».
CBSI3H CTETICHBIO OKUCIICHUS 2. 3azauy Ha COCTABIICHHE
XUMHUYECKUX 3JIEMEHTOB, XHUMUYECKUX (HopMyI
HCXOJS U3 BAJICHTHOCTH U | ABYXaTOMHBIX COCAMHEHHUN
3JIEKTPOOTPULATEIBHOCTH | (OKCHIOB, CYNb()UI0B, THAPUAOB
U T.IL.).
3.3amaHus Ha UCIIOJIBL30BAHKE
XMUMUYECKOM CUMBOJIMKH U
Ha3BaHUM COEIMHEHHH 1O
HOMEHKJIaType
MEXIYHapOIHOTO CO03a
TEOPETUUECKON U PUKIATHOMN
XMMUU U TPUBUAIIBHBIX
Ha3BaHUU JUIA COCTABJICHUS
XUMUYECKUX (HOpMyIT
JIBYXaTOMHBIX CO€MHEHUN
(OKCHIOB, CYIb(HUI0B, THIPHIOB
U T.I1.)  JPYTUX
HEOPraHMYECKUX COeIMHEHUI
OT/IETbHBIX KJIACCOB
1.2 | OKO01 [lepnognueckuit 3akoH U | XapakTepHu30BaTh 1. Tect «MeTtaminueckue /
OK 02 Tabuma JA.N. | xumMudecKue 3JIeMEHTHI B HEMeTaJNIMYeCKUe CBOMCTRA,
MenpeneeBa COOTBETCTBHH C HIX 3NEKTPOOTPULIATENIEHOCTD U
I0JIO)KEHUEM B CPOJICTBO K DJIEKTPOHY
NIEPUOANYECKOM cucTeme XUMHUYECKUX 3JIEMEHTOB B
XUMHYECKUX JIE€MEHTOB COOTBETCTBHE C MX
. U. Menneneesa JIEKTPOHHBIM CTPOEHUEM U




TTOJIOKEHUEM B TIEPHOIUICCKOM
CHUCTEME XMMHUYECKUX
anemenToB /.M. Menneneesay.
2.IlpakTdeckue 3agaHus Ha
YCTaHOBJICHHE CBSI3H MEXKITY
CTPOCHHUEM aTOMOB XUMUYCCKUX
2JIEMEHTOB W TTEPHUOITIECKAM
U3MEHEHUEM CBOMCTB
XUMHUUYCCKHX DJIEMEHTOB U UX
COCJIMHCHUI B COOTBETCTBHH C
nojoxxeHueM Ilepuoanueckoit
cucTeMe.
3.IIpakTHUKO-OpUEHTUPOBAHHBIC
TEOPETHYCCKUE 3aaHMs Ha
XapaKTEPHU3AITUI0 XUMHIECKUX
3JIEMEHTOB: «MeTaumdeckue /
HEMETaJNIMYSCKHUE CBOMCTBA,
ANEKTPOOTPULIATENIEHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHUYCCKUX IJICMCHTOB B
COOTBETCTBHE C HX
SJICKTPOHHBIM CTPOCHHUEM U
TIOJIOKEHUEM B TIEPUOTUIECCKOM
CHCTEME XUMHUICCKUX
anementoB JI.1. MenzaeneeBa»

Pa3znen 2. XumMuueckue
peakiuu

XapakTepu3oBaTb THIIbI
XHUMHUYECKHX peaKuuii

KonTpoabnas padora
«CTpoeHne BellecTBa u
XUMHYeCKHe peakuum»

2.1

OK 01
OK 04

Tuner
peakiuit

XUMHUYCCKHUX

CocTaBnaTe peakuuu
COETMHEHHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIleHHS,
OKHCITUTEBHO-
BOCCTaHOBHTCIIbHBIC
peakuuu

1.3amaun Ha cocTaBieHHe
YpaBHEHUH peakuii;

- COEIMHEHUS, 3aMeIeHHS,
pasoXKeHws1, 0OMeHa;

- OKHCIHUTEIBHO-
BOCCTaHOBUTEILHBIX PEAKIUH C
WCTIONIb30BaHMEM METOJIa
AJIEKTPOHHOTO OanaHca.
2.3a7auu Ha pacyeT MacChI
BellecTBa Wik 00bEMa ra3oB 1Mo
HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce Wil 00bEMY
OJIHOTO M3 YYaCTBYIOIINX B
pEaKIMU BEIIECTB; PACUETHI
Macchl (00bEéMa, KOJTMIeCcTBa
BEIIECTBA) IPOJAYKTOB PEAKIUH,
€CITM O/IHO U3 BEILECTB UMEET
MIPUMECH.

2.2

DIEeKTPOIUTHIECKAS
JUCCOIMAITNS ¥ MOHHBIN
oOMeH

CocTaBnsATh ypaBHEHHS
XUMUYECKHUX PEaKLIUU
MOHHOTO OOMEHa ¢
y4acTueM
HEOPraHMYECKHX BELIECTB

1. 3aganus Ha cOCTaBlIEHUE
MOJIEKYJISIPHBIX Y HOHHBIX
pEeaKIUid C y4aCTUEM KHUCJIOT,
OCHOBAHHI U COJIEH,
YCTaHOBJIEHHE U3MEHEHUS
KHCIIOTHOCTH CPEbI

2. IlpaxTnueckas padora "Tumst
XUMHUYECKUX peakuii”




Paznen 3. Crpoenmne u
cBOlicTBa
HEOPTaHMYECKUX
BeEIIeCTB

HccaenoBath cTpoeHue 1
CBOMCTBA
Heopralmqecxnx
BellecTB

KonTpoanHas padota
«CBoliCTBa HEOPraHNYECKHUX
BelecTB»

3.1

OK 01
[IK

Kiraccuduxkarms,
HOMEHKJIATypa u
CTpOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Kiraccudumuponats
HEOPraHMYECKHE BEIIECTBA
B COOTBETCTBHH C UX
CTpOCHUEM

1. Tect «HoMmeHknatypa u
Ha3BaHHE HEOPTAHUIECKIX
BELIECTB UCXOS U3 UX
XUMUYECKOH (POPMYITBI HIH
COCTaBJICHUE XUMUYECKON
(hopMyIIBI UCXOIS U3 HA3BaHUS
BEIL[ECTBA 10 MEXKyHAPOAHON
WUJIM TPUBUAIIBHOM
HOMEHKJIAType».

2. 3aja4yu Ha pacyeT MaccoBOM
oyt (MacChl) XUMUIECKOTO
aneMeHTa(COSAMHECHIS )B
MOJIEKyJIe (CMecH).

3. IlpakTudeckue 3agaHus 0
KJIACCU(UKAINH, HOMEHKIIATYpe
Y XUMAYEeCKUM (popmymam
HCEOPraHMYCCKUX BCUICCTB
Pa3IMYHBIX KITACCOB.

4. IlpakTuueckue 3aJaHus Ha
ONpPEAEICHUE XUMUYECKOU
AKTHBHOCTH BC€UICCTB B
3aBHCHMOCTH BHJ]a XUMHIECKOH
CBSI3U U TUIIA KPUCTAIUIMYECKON
pelIeTKH

3.2

OK 01
OK 02
IK

DHU3UKO-XUMHYECKHUE
CBOMCTBa
HEOPTaHUIECKUX
BEIIECTB

VYcranaBinBaTh
3aBHCHUMOCThH ¢uzuko-
XUMHYECKUX CBOWCTB
HEOPTraHUYECKUX BEIIECTB
OT CTpPOCHHSI aTOMOB U
MOJICKYJI, a TaKXe THIIa
KPUCTAJUIMYECKOU
peueTKu

1. Tect «OcobeHHOCTH
XUMHUYECKUX CBOMCTB OKCHOB,
KHCJIOT, OCHOBaHUM,
aM(OTepHBIX THAPOKCHUIIOB U
couei.

2. 3agaHus Ha COCTaBJICHUE
YpPaBHEHUI XUMHUECKUX
peakuuil ¢ yuacTHEeM MPOCTHIX U
CJIOXHBIX HEOPTraHUYECKUX
BEIIECTB: OKCHIOB METAJLIOB,
HEMETAIJIOB ¥ aM(OTEPHBIX
3JIEMEHTOB,HEOPTaHUYECKUX
KHCJIOT, OCHOBaHUM U
aM(OTepHBIX THIPOKCH/IOB,
HEOpPraHUYECKUX COJIEH,
XapaKTepHU3YIOIUX UX CBOICTBA
¥ CIOCOOBI MTOITyYeHUsI.
3.IlpakTHKO-OpUEHTUPOBAHHbIE
TEOPETUYECKHE 3aJjaHNs Ha
CBONCTBA U MOJIyYECHHE
HEOpPTaHWYECKUX BEIIECTB




3.3

OK 01
OK 02
OK 04

WNnentuduxamms
HEOPTaHUYECKUX
BEIECTB

UccaenoBats
Ka4ueCTBEHHBIC PEAKIIUU
HEOPraHUYECKUX BEIIECTB

1. TIpakTUKO-OPUEHTUPOBAHHBIE
3a7aHus [0 COCTABICHHIO
XUMHYECKUX PEAKIUH ¢
y4acTHEM HEOPTaHMIECKUX
BEIECTB, NCTIOIB3YEMBIX IS MX
uacHTH()UKAIHH.
2.IIpaktraeckas padbora:
"Unentnduxarms
HEOPTraHUYECKUX BEIIECTB"

Paznen 4.Ctpoenune mu
cBOlicTBa
OpraHuvyecKHX BellecTB

HccaenoBars cTpoeHue U
CBOIICTBA OPraHNYeCcKHX
KHCJIOT

KonTpoabnas padora
«CTpoeHue u cBOMCTBA
OpraHuvyecKuX KUCJI0T»

4.1

OK 01
I1K

Knaccuduxanms,
CTPOCHHUE U
HOMEHKJIaTypa
OpPraHnvYcCKUX BCHICCTB

Knaccupunuposatsb
OpraHWYecKHe BEIIeCTBa B
COOTBETCTBHU C UX
CTPOCHUEM

1. 3agaHus Ha cocTaBlIeHUE
Ha3BaHUU OPraHUYECKUX
COEJIMHEHUI TI0 TPUBUAIBHOU
WJIU MEXyHapOIHOU
CHUCTEMATHYECKON
HOMEHKJIaType.

2. 3ajaHus Ha COCTaBJICHHE
MTOJIHBIX W COKPALIECHHBIX
CTPYKTYPHBIX hOpMyIT
OpraHUYEeCKUX BELIECTB
OTJIEIbHBIX KIJIACCOB.

3. 3agauu Ha onpeaesicHue
npocteiieit Gopmysl
OpraHU4eCKON MOJIEKYJIBI,
HCXOJs U3 3JIEMEHTHOTO COCTaBa
(B %)

4.2

OK 01
OK 02
OK 04
IK

CBoiicTBa OpraHHMYECKUX
COEIMHEHUN

VYcranaBauBaTh
3aBUCHMOCTbH (PH3HKO-
XUMHUYECKHX CBOMCTB
OPraHUYECKHX BELIECTB OT
CTPOCHHUS MOJIEKYII

1. 3amanus Ha cocTaBleHUE
YpaBHEHUN XUMHUYECKUX
peaKIuii ¢ ydacTueM
OpraHWYECKUX BEIIECTB HA
OCHOBAHHUH MX COCTaBa U
CTPOCHHUSI.

2. 3ajaHus Ha COCTaBIIEHHUE
YPaBHEHUI XUMHUECKUX
peakLui, WUTFOCTPUPYIOIIUX
XUMHUUYECKHE CBOMCTBA C yUETOM
MEXaHU3MOB MTPOTEKAHUS
JIaHHBIX peakuui u
TEHETUYECKOU CBSI3U
OpTraHUYECKUX BEIIECTB PA3HBIX
KJIaCCOB.

3. Pacuernble 3a/1a49u 110
YPaBHEHUSM peakLuil ¢
Y9aCTHEM OPTaHHIECKHUX
BEILECTB.

[IpakTiueckas padora
"IIpeBpareHuss OpraHuIECKuX
BEILIECTB [IPU HArpEeBaHUU




43 | OKO01 WNnentuduxamms HccnenoBath 1. [IpakTHKO-OpUEHTUPOBAHHBIC
OK 02 OpPraHUYECKHUX BEIIECTB, | KAUECTBEHHBIE pEaKIIUU 3aJIaHus 110 COCTABJICHUIO
OK 04 UX 3HAYEHUE U OpraHU4eCKUX XUMUYECKUX PEaKLHH ¢
TIK MIpUMEHEHHNE B OBITOBOM 1 | COCTMHCHHUM OTAEITBLHBIX Y4aCTHEM OPTaHUYECKHUX
MPOU3BOACTBEHHOU KJIacCOB BELLECTB, B T.4. UCIOJIb3YEMBIX
JeSITEILHOCTU YeJIOBEKa IUTSL UX MIISHTH(HUKAIH B OBITY
Y IPOMBIIUIEHHOCTH.
[IpaxTHueckas pabora:
"Unenruduxanms
OpraHMYECKUX COETNHEHUM
OTZAEIBHBIX KJIaCCOB
5 PaznenS.Kuneruueckue | Xapakrepu3oBaThb
U TepMOAUHAMMYECKHE | BJIMSHME Pa3JIMYHBIX
3aKOHOMEPHOCTH (paxTopoB Ha
NPOTEeKAHUA paBHOBecHe M CKOPOCTh
XHUMHUYECKHMX peaKuuii XHUMHUYECKHUX peaKuuii
5.1 | OKO01 CKopocTh  XMMHUECKUX | XapaKTepu3oBaTh BIusHUE | [IpakTHKO-OpHEeHTHPOBaHHbBIE
OK 02 peakuuii. XMMHUYECKOE | KOHIEHTpauuu TEOPETUUYECKHUE 3a1aHUS Ha
IIK paBHOBecHE pearupyroomux BeMecTB U | aHau3 (PaKTOPOB, BIHUAIOMINX Ha
TEMIIEpaTypbl HA CKOPOCTh | U3MEHEHUE CKOPOCTH
XUMHUYECKUX PEeaklnil XUMHUUYECKON peakiyi.
Xapaktepu3oBath BiusiHUE | [IpakTHKO-OpUEHTUPOBaHHbBIE
W3MEHEHUS! KOHUEHTPALMK | 3alaHHsI HA IPUMEHEHUE
BEILIECTB, p€aKUMuU cpenbl U | npuHuumna Jle- larense nis
TeMIepaTypsl Ha HaXO0X/IEHUS HalpaBJiIeHUs
CMELIEHUE XUMUYECKOTO CMEILEHUS PABHOBECHS
paBHOBecHA XUMHYECKOM peaKkiuy 1 aHaJu3
($aKTOpOB, BIUSIONUX HA
CMEILEHUE XUMHYECKOTO
paBHOBeECHS
6 Paznen 6. PacTBopbl HcciienoBaTh HCTUHHBIE
PAcTBOPBHI € 32IaHHBIMH
XapaKTEePUCTUKAMHU
6.1 | OKO01 ITonsTue o pacTBopax Paznuuatek ncTuHHBIE 1. 3agaun Ha IPUTOTOBIICHUE
OK 02 pacTBOpLI pacTBOpOB.
IK 2. TIpakTHUKO-OPHUEHTHUPOBAHHBIE
pacyeTHbIE 3a/1aHUA Ha
JIMCTIEPCHBIE CUCTEMBI,
UCTIONb3YyeMble B OBITOBOW 1
MIPOU3BOCTBEHHON
JIeSITEIbHOCTH YeJIOBeKa
6.2 | OKO01 UccnenoBats cBoiicTBa UccnenoBatsb ¢uzuko- | [Ipaktnyeckas padbora
OK 02 pacTBOpoOB XUMUYECKUE cBoiictBa | "[IpuroToBneHue pacTBOpPOB»
TIK HCTUHHBIX pacCTBOPOB

Hpo(beccuonaano-opneHTnpOBanﬂoe CoaEpKaHue (cozlepmaﬂne MNPUKJIATHOT0 MOZ]y.]'lﬂ)

Pa3nen 7. Xumusg B
OBITY U
NPOU3BOACTBEHHOM

OueHnBaTh MOCJIEACTBUA
OLITOBOM U
NMPOU3BOACTBEHHOM

3amuTa Keiica (¢ yueTom
Oyayureii mpodeccuoHaIbHOM
nesiTeJIbHOCTH




ACATCJABbHOCTH

JIeITeJILHOCTH YeI0BeKa
¢ MO3NIHIA
IKOJIOTHYECKOH
0e30macHOCTH

OK 01
OK 02
OK 04
OK 07
IK

Xumus B OBITY U
MPOM3BOJCTBEHHOMN
JeSITENIbHOCTH YeNlOBeKa

O1ieHNBaTh NOCIEACTBHUSA
OBITOBOH U
MIPOU3BOACTBEHHOM
JIeITEILHOCTH YEI0BEKA C
MO3UILIIN PKOJIOTHIECKOU
Oe3omacHoCTH

Keiic (c yaerom Oymymieit
npoecCuoHaIbHON
JIeATEIbHOCTH)
Bo3MoxHBIE TEMBI KEWCOB:
1. IloTennenue KIumaTa u
BBICBOOOK/ICHHE T'a30BbhIX
THIPATOB CO JHA OKEaHa.
2. byayue maTepuansl 11
aBHa-, MalllMHO- U
MIPUOOPOCTPOCHHUS.

3. HoBsie maTepuansl 1js
COJTHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTHTEIBHBIX MPETapaToB
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