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1. TMIACHOPT IMTPOT'PAMMBI YYEBHOM JTACHATLIMHBI
OVI.09XUMUSA

1.1. Hosacnumensnan 3anucka

[porpamma o6eo0pa3oBaTenbHON yIeOHOH TUCHUIUIUHEL « XUMUSD) MpeTHa3HaueHa I U3YYCHHUs OCHOBHBIX BOIPOCOB
Orooruy B MpodecCHoHaNbHBIX 00pazoBaTenbHbIX oprann3anusix CI10, peannzyromux 00pa3oBaTeNbHYIO IIPOrpaMMy CPETHET O
o01ero 00pa3oBaHus B IIPEIENaX OCBOSHUSI OCHOBHOM MpodeccuoHanbHOM oOpa3oBaTenbHoi mporpamMmel CITO (OITOIT CITO) na
0a3ze OCHOBHOTO 00IIET0 00pa30BaHUs NPH MMOATrOTOBKE KBAIU(HIIUPOBAHHBIX PA00UMX, CITyXKAIIHX.

IIporpamma pazpaboTtana Ha ocHOBe TpeOoBauuii ®I'OC cpemHero ooOmero o0pa3oBaHus, MPEABIBIIEMBIX K CTPYKTYpE,
COJIEpPKaHMIO M Pe3yJbTaTaM OCBOSHHUSI YUeOHOW JAWCIMIUTMHBI « XUMHUs», B COOTBETCTBUH C PekoMeHIanusmMu 1o opraHu3aiuu
TIOJTYYEHHsI CpeHEero o0Iero oOpa3oBaHUs B MPEAENax OCBOCHHsI 00pa3oBaTeNIbHBIX MPOrpaMM CpemHEro NpodeCCHOHAIBEHOTO
oOpazoBanust Ha 0a3e OCHOBHOTO 001Iero o0pa3zoBaHus ¢ yaeToM [IpumMepHoOi 0OCHOBHOH 00pa30BaTeNbHON MPOrpaMMEBI CPETHET O
obrmrero o0pa3oBaHUsl, OJJOOPESHHOHN perieHreM (eaepaTbHOr0 yIeOHOMETOAMUYSCKOro O0OBEIMHEHUATIO 00IIeMy 00pa30BaHUIO
(mpotokoin ot 28 utons 2016 r. Ne 2/16-3)

ConeprkaHue MporpaMMbl « XMMUS HAIPaBJICHO Ha JIOCTHKEHUE CIIEAYIONIHX Ieaeii:

OpPHEHTHPOBaHAa Ha JAOCTIKEHUE CIEAYIOIINX 1IeJeH:

v ¢dopMupoBaHue y 00y4arOmMXCsl yMEHHS OLIEHHBATh 3HAYMMOCTh XUMHYECKOT0 3HAHUS JUIsl KaXKIOTO YelIOBEKa;

v ¢opMupoBaHHe y OOYYArOIIMXCsl LIEIOCTHOTO IPEJCTaBICHUS O MHUPE W POJM XHUMHUU B CO3JaHHU COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTUHBI MUpA; YMEHUsI OOBSCHATH OOBEKTHI M TMPOLIECCHl OKPY)KaloMIeH NelHCTBUTEIBHOCTH: PUPOIHOMN,
COLMAJIbHOW, KYJIBTYPHOU, TEXHHYECKOH CPeJbl, — HCIONb3Ysl U TOT0 XUMHYECKUE 3HAHHS;

v pa3BuUTHE y 00OYYaIOIIUXCsl yMEHHH pa3nuuarh (aKkThl U OLCHKH, CPABHUBATH OLIEHOYHBIE BBIBOJIbI, BUJIETH UX CBSI3b C
KPUTEPHUSMH OLICHOK U CBSI3b KPUTEPHEB C ONPEIEICHHOW CHCTEMOM LIEHHOCTe!, (POPMYIMPOBATh U 0OOCHOBHIBATH COOCTBEHHYIO
HO3UIINIO;

v mpuoOpereHHe OOYYAIONIMMHUCS OIBITA Pa3HOOOpPA3HOW JCSITEIBHOCTH, MO3HAHUSA M CAMOITO3HAHUS; KITFOUEBBIX
HaBBbIKOB, UMCIOIINX YHUBEPCAJIbHOC 3HAYCHUE I Pa3/IMYHBIX BHUJAOB ACATCIBHOCTH (HaBbIKOB peuieHussa np06neM, MPUHATHAA
pelleHui, moucka, aHanu3a U 00paboTku MHQOpPMALNK, KOMMYHUKATHBHBIX HaBHIKOB, HABBIKOB W3MEPEHUI, COTPYIHUUYECTBA,
0e30MacHOro 0OpallleHus! ¢ BEIECTBAMH B IIOBCETHEBHOM )KHU3HU).

1.2. O6wan xapakmepucmuxa yueonou oucuuniunol «Xumusy

2. XuMHus — 3TO HayKa O BELIECTBaX, UX COCTABE M CTPOCHHH, CBOHCTBAX WM MPEBPALICHUAX, 3HAYCHUH XUMHYECKHUX
BEILECTB, MATEPHUAJIOB M IPOLIECCOB B IPAKTHYECKON IeATEIIBHOCTH YeIIOBEKa.

3. Conepkanue 0011€00pa30BaTENbHON Y4EOHON IMCHUIUIMHBI «XUMHSD) HANPABICHO Ha YCBOEHHE OOYYaroI[HMUCS
OCHOBHBIX IIOHATHH, 3aKOHOB U TEOPHI XMMHH; OBJIAJICHHE YMEHUAMHU HAOMIOAaTh XUMUYECKHUE SBJICHHS, TPOBOJUTH XUMHYECKHUN
9KCIIEPUMEHT, IPOM3BOJUTh PACUETHI HA OCHOBE XMMHYECKHX (DOPMYJT BELIECTB M ypaBHEHUH XUMHYECKHUX PEaKIH.

4. B mpouecce nM3y4eHHS XMMHU y OOy4alOIIMXCS Pa3BHBAIOTCSA IIO3HABATEIbHBbIE MHTEPECHl M HMHTEJIEKTYalbHbIC
CIIOCOOHOCTH, IOTPEOHOCTH B CAMOCTOATENBHOM IPHOOPETEHHS 3HAHMH O XUMHH B COOTBETCTBUM C BO3HHUKAIOLIUMH
JKM3HEHHBIMHU TNPOOJIEMaMH, BOCIIUTHIBAETCS OEPEKHOE OTHOIICHHS K TPHPOJe, TOHUMaHHE 3I0POBOr0 00pas3a »KHM3HH, HEeoO-
XOIMMOCTH NpeNyNpexIeHUs SIBICHUN, HAHOCAIINX BPEe 310pPOBBIO M OKpyXKatomel cpene. OHM 0CBaUBAaIOT IPUEMBI TPaMOTHOTO,
0€30I1aCHOr0 HMCIOJNB30BAHMS XMMHYECKMX BEIIECTB M MAaTepHaloB, IPUMEHSEMBIX B OBITY, CEIbCKOM XO3fHCTBE M Ha
MPOU3BOJCTBE.

5. Ilpu crpykTypupOBaHMH CcOAEpXKaHHSA O00IIe0o0pa3oBaTeNbHON Y4eOHOH IUCHMIUIMHBI Uil HPOQeCcCHOHAIBHBIX
00pa30BaTeNbHBIX OpraHU3alMi, Peaqu3yIoIUX 00pa3oBaTENBHYI0 HNPOrpaMMy CpeJHEro oOmero oOpa3oBaHUA B Ipenenax
ocsoenust OITOIT CITO na 6a3e ocHOBHOIO 00Iero 00pa3oBaHus, YYUTHIBAIaCh O0bEKTUBHAS PEabHOCTh — HEOOIBINOH 00beM
YacoB, OTIYIICHHBIX HA HM3y4YeHHWE XUMHH M CTPEMJICHHE MAKCHMaJbHO COOTBETCTBOBATH HJESIM Pa3BHBAIOLIErO OOYYEHHS.
[TosToMy TeopeTHyecKre BOIPOCHI MAaKCHMaJbHO CMEIICHBI K Havaly W3y4eHHS NUCHUIUIMHBI, C TeM YTOOBI IOCIIEAYIOIINHA
(aKTHYECKUI MaTeprall pacCMaTPHUBAJICS Ha OCHOBE U3y4EHHBIX TEOPUI.

6. Peammsamus AeIyKTHBHOTO MOAXOMA K M3YYEHHIO XUMHH CIOCOOCTBYET Pa3BUTHIO TAKHX JIOTHYECKHX OIEparluii
MBILUICHHUS, KaK aHaJIM3 ¥ CHHTE3, 0000IIeHNE 1 KOHKPETH3ALMs, CPAaBHEHNE M aHAJIOTHS, CUCTEMATH3alus 1 KilacCH(UKaIHs U 1p.

7. Wsyuenme xumum B BUIIU, peanmsyromero oOpa3oBaTENbHYIO MPOTPaMMy CpEOHEro OOIIEero oOpa3oBaHUS B
mpenenax ocBoenus OITOIT CIIO na 6Ga3ze OCHOBHOTO 0O0IIEro 0oO0pa3oBaHUs, MMEET CBOM OCOOEHHOCTH B 3aBHUCHMOCTH OT
TEXHUYECKOro MpOoQMiIs MpOoheccHOHaIbHOro 00pa3oBaHMsA. DTO BBIPaXKAaeTCsl B CONCpIKaHUM OOydeHHs, KOJIMYECTBE YacoB,
BBIJICTSICMBIX Ha M3Y4eHHE OTICIBHBIX TEM IPOrpaMMBl, TIIyOMHE WX OCBOCHHS OOYYaroLIMMHCS, O0BbeMEe M XapakTepe
NPaKTUYECKUX 3aHATHH, BUIaX BHEAYTUTOPHONU CAMOCTOSATEIIBHOM paboThl CTYACHTOB.

8. Ilpwu ocBoenuu crerpaibaocTeit CIIO TexHu4ecKoro npoduiis mpoecCHoHaNbHOr0 00pa30BaHus XUMHUS U3y4aeTCs
Ha nporrbHOM ypoBHE OI'OC cpemnero obmiero odpa3zoBanus, 0ojee yrryoJeHHO Kak MpoduiIbHAs yaeOHas TUCTIUIUIHHA.

9. Creunduka M3ydeHHss XMMHH [IPU OBJIAJICHUH TPOPECCHUIMU M CHELMATBHOCTAMH TEXHUYECKOr0 IPOQUIIS OTpaXkeHa
B Kaxmoi Teme pasmena «ComepxkaHue y9eOHON MUCHMIUTMHBY B pyOpuke «lIpodminpHbIe M MpodecCHOHATBHO 3HAUYNMBIC
SIIEMEHTHI COIEPIKAHMDY. DTOT KOMIIOHEHT PEaNU3yeTcsl NPH HHIMBUAYAIBHOW CaMOCTOSATENBHOH pabore o0ydaro - MIuXcs
(HanmcaHnyu pedepaToB, MOATOTOBKE COOOIICHHH, 3aIUTe MPOEKTOB), B MpOIecce Y4eOHON AEATETHbHOCTH HOA PYKOBOACTBOM

npenoaaBaTes (BBHIIOTHEHHH XHMHYECKOTO 3KCHEpHMEHTa — J1a0OpaTOpHBIX OMBITOB W TPAKTHYECKHX pPabOT, peIeHnH
MIPaKTHKOOPHEHTHPOBAHHBIX PACUETHBIX 3a7a4 U T. 1I.).
10. B conep:xanny yaeOHON TUCIUIUIHHBI JUTSI TEXHUYECKOT0 MPo(uIIs MpodecCHOHAIbHO 3HAYNMBII KOMIIOHEHT He

BBIZICJICH, TAK KAdK BCC €r0 COACPIKAHUC SABJISACTCA HpO(i)I/IJ'IBHO OPUCHTUPOBAHHBIM U HOCUT HpO(i)CCCI/IOHaJ'ILHO 3HAYMMEIN XapakTep.

11. B nponecce N3y4CHrs XUMHUU TCOPECTHUICCKUEC CBCACHUA NOMMOTHAIOTCA J1EMOHCTpAallUusAMU, J'Ia60paT0pHI>IMI/I OIIbITaMHU U
MNPAKTUYCCKUMHA 3aHATUAMMU. 3HAYUTENBHOE MECTO OTBOAUTCS XUMHYCCKOMY OKCIICPUMCHTY. On OTKPBIBACT BO3MOXHOCTbH
(l)OpMI/IpOBaTI) y 06yqa101111/1xca ClicHHUaJIbHBIC TPEAMCTHBIC YMCHUA: pa6OTaTI> C BCHICCTBAMMU, BBITIOJIHATH NPOCTBIC XUMHUYCCKHUC
OIIbITBI, YYUTb 6G3OHaCHOMy 1 3KOJIOT'MYCCKH I'PaMOTHOMY 06pa1ueH1/I}0 C BCUICCTBaAMH, MaT€prajiaMu U npoueccaMu B 6I>ITy H Ha



TIPOU3BOJICTBE.

12. JIns opraHM3alMy BHEAYJUTOPHOH CaMOCTOSITENbHOW pabOTHI CTYIEHTOB, OBJajeBaromux crenuaibHocTsiMu CIIO
TEXHHYECKOr0 Tpo¢misi MpodeccHoHaTbHOr0 00pa30BaHMs, MPEACTaBICH IPHUMEpHBIM mepedeHb pedepaToB (IOKIIAIO0B),
WHJIMBUYAJTbHBIX POCKTOB.

13. B npouecce n3ydeHust XMMHUM BaXXHO POPMHUPOBATH MHPOPMALTMOHHYIO KOMIIETEHTHOCTh 00ydaromuxcs. [loatomy npu
OpTraHM3allMM CaMOCTOSTEIBHOW pabOThl HEOOXOAMMO AaKIEHTUPOBATh BHUMAHHE OOYUYAIOIIMXCS HA TOMCKE HWH(OpMaruu B
cpezacTBax MaccMenua, ViHTepHere, yd4eOHOI 1 cliennalIbHOM JIUTEpaType ¢ COOTBETCTBYIOLIMM O(OPMIIEHUEM U ITPEACTaBIICHUEM
pE3yNbTaToB.

14. V3ydenne oOmeoOpa3oBaTeNbHON y4eOHOH AMCHMIUTMHBI «XHUMHS» 3aBeplIaeTcs MOABEICHHUEM HTOTOB B (hopme
JK3aMeHa B paMKax [TPOMEXYTOYHOM aTTecTamu cTyaeHToB B nporecce ocBoeHuss OITOIT CIIO c nomydennem cpenHero ooero
obpazosanus (IIIICC3).

1.3.Mecmo yuebnoit oucuyuniunvl 6 y4eOHOM niaHe: NPUHAOIEHCHOCHb YYEOHOU OUCUUNIUHBL K RNPeOMEemHOll
oonacmu @IOC CIIO, k oouweoopazoeamenvruomy yuxay IIKPC

Y4eOHas NAUCIMIUIMHA «XHMHUSD» SBJSIETCS YIEOHBIM TPEIMETOM IO BHIOOPY M3 00s3aTeNbHON MPEIMETHOH 00iacTu
«Du3nyeckas KylbTypa, 3KOJIOTUsl U OCHOBBI Oe30macHocTH usHeaesTeapHocT»y GI'OC cpennero obmero oopa3oBaHusI.

Y4ebHas AUCIMIUIMHA «XUMHsS» H3ydaeTcs B 00IIeoOpazoBaTenbHOM nukie ydeOHoro mrana OITOIT CIIO nHa Gase
OCHOBHOT'O 00IIIeT0 00pa30BaHus C MOAYYCHHEM cpenHero odmiero oopazopanus (IICC3).

B y4eOHbIX TlaHax ydueOHasi QUCIMIUIMHA « XUMHsD) HaXOIUTCS B COCTaBe 00111e00pa30BaTENbHBIX YU€OHBIX AUCIUILUINH MO
BBIOOpY, (hOPMUPYEMBIX U3 00s3aTeNbHBIX NpeaMeTHbIX obnacteid ®I'OC cpennero obuiero oopa3oBaHusl.

1.4. Pe3ynomamuol 0c60eHus yueoHOIl OUCUUnIuHbl

OcBoeHue cojiep)KaHusl yaeOHON TUCIUIUTUHBI « XUMHSD) 00€CTIEUUBAET IOCTHIKEHUE CICAYIONINX PE3yIbTaToB:

* TUYHOCMHBIX:

- YYBCTBO IropAOCTH U YBAXXCHUA K UCTOPHUU U JOCTHKCHUAM OTEYECTBEHHON XMMHYECKOU HayKHU; XUMHUYECKU I'PaMOTHOE
IOBCACHUC B HpO(beCCHOHaHbHOﬁ JCATCIIBHOCTH U B 6])ITy npu O6paHleHI/II/I C XMMHUYECCKUMHU BE€HICCTBAMHU, MaTCpUaIaMHu U
npoleccamu;

- TOTOBHOCTh K IIPOMOIKCHHIO OOpa30BaHHMsS M TOBBIIICHUSA KBaIM(GUKAIIMA B U30paHHON mpodeccHoHaTbHOM
JEATENLHOCTH U 00BEKTUBHOE OCO3HAHUE PO XUMHYECKUX KOMIETEHIIUI B ATOM;

- yMEHHE HCTONb30BATh JOCTIKEHHS COBPEMEHHONM XMMUYECKON HAYKH M XUMHYECKUX TEXHOJOTMH ISl MOBBILICHUS
COOCTBEHHOI'O MHTEIUIEKTYAILHOTO PAa3BUTHS B BEIOPAHHOH NPO(hecCHOHATBLHON IeATeIbHOCTH;

- MemanpeomMemuuix:

- HCNONBb30BAaHHE PA3JIMYHBIX BHJOB I103HABATENBbHON JEATEIPHOCTH M OCHOBHBIX MHTEJUICKTYaJbHBIX OIeparui
(mocTaHOBKM 3a7auy, (HOPMYITHPOBAHUS T'MIOTE3, aHAIW3a W CHUHTE3a, CPaBHEHMs, OOOOIIEHHMS, CHCTEMAaTH3alUH, BBIABICHUSL
NPUYMHHO-CIICICTBCHHBIX CBS3¢H, IOMCKa aHaJoroB, (OPMYIMPOBAHUS BBIBOAOB) [UIS DEIICHUS IIOCTaBICHHOW 3alauy,
NPUMEHEHHE OCHOBHBIX METONOB INO3HAHMA (HAOJIIONCHUS, HAYYHOrO SKCIIEPHMEHTA) Ul M3y4eHHs Pa3IM4YHBIX CTOPOH XM -
MHYECKHX OOBEKTOB U MPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTb CTAIKUBATLCS B MPO(ECCHOHANBHOU cepe;

- HCHOJIB30BaHUE pa3IMYHbIX HMCTOYHUKOB [UIS TONYYCHHS XHMHYECKOH WH(OpMAalMi, yMEHHE OLEHUTh ee
JOCTOBEPHOCTD I HOCT)KEHHUS XOPOIINX Pe3yJIbTaTOB B MPO(eCcCHOHATIBHOH cdepe;

- npeomemmpix:

- copMHUpPOBaHHOCTB NPEACTABICHUI O MECTE XUMHH B COBPEMEHHOI HaAYYHOU KapTUHE MUPA; IIOHUMaHUE POJIA XUMHUH
B ()OpMHPOBAHUU KPYro3opa U (QyHKIMOHATEHON TPaMOTHOCTH YeNIOBEKa JUIsl PelIeHHs TPAaKTHIECKHX 3a1ad;

- BIIaJICHUE OCHOBOIIOJATAOIIMMU XUMHIECKIMHU TTOHATHAMH, TEOPUSIMH, 3aKOHAMHU 1 3aKOHOMEPHOCTSIMU;

YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOIOIMEN U CUMBOJIMKOM;

- BIQJICHUE OCHOBHBIMH METOAAMH HAYYHOI'O IIO3HAHWS, WCIONb3YeMBIMH B XHMHH: HaONIOJCHHEM, OIHCAHHEM,
HN3MEpPEeHNeM, 3KCHEPHMEHTOM; yMEHHE 00pabaThiBaTh, OOBSICHATH PE3YyNbTaThl IPOBEACHHBIX ONBITOB M JEIaTh BBIBOABI,
TOTOBHOCTh M CIIOCOOHOCTH NMPUMEHSTh METObI TO3HAHKSA IIPU PEIICHUH NPAaKTHIECKUX 3a]ad;

- copMHUPOBAHHOCTH YMEHHUs JaBaTh KOJHMYECTBEHHBIE OLEHKH M IPOM3BOJHUTH PACUEThl 0 XUMHYECKHM (OpMyIaM H
YpaBHEHHAM;

- BJIaJICHUE MPABUIIAMH TEXHUKHU O€30ITaCHOCTH IIPH UCTIOIb30BAHNH XUMHUECKUX BEILECTB;

- c(hOpMHUPOBAHHOCT COOCTBEHHON MO3WIMHU IO OTHONICHWIO K XMMHUYECKOW WH(OpManuy, MoTydaeMod W3 PasHBIX
HCTOYHHKOB.

1.5. Pexomenoyemoe KOTUUECME0 4aco8 HA 0C80CHUE NPOZPAMMBL OUCUUNTIUHbL:
MaKCHMAaJbHOU y4eOHOH Harpy3Ku o0ydaromerocs - 78 4acoB, B TOM YHCIIE:
00s13aTeNbHON ayIUTOPHON ydeOHON Harpy3KH oOydJaromerocs -78 Jac;



2. CTPYKTYPA U COAEP)KAHUE YYEBHOM JTACIHUATLIMHBI

2.1. O6beM y4eOHOl JMCHUIIMHBI H BUABI y4e0HOl padoThI

Bun yyeOHoli padoThI Obdvem uacog
MaxkcumaibHasi ydeOHAs HATPy3Ka (Bcero)
O0s3aTeIbHAs] ayIMTOPHAS yuyeOHasi HArpy3Ka (Bcero) 78

B TOM 4YHCJIC:

J1a00paTOPHEIC 3aHATUS

MPAKTUICCKUC 3aHATUIL 7

KOHTPOJIbHBIC pa6OTLI

CamocTosiTesibHAas padoTa o0yuyawuierocsi (Bcero)

B TOM 4YHCJIC:

\Breayoumophas camocmosimeibHas OOMAaulHsisi paboma

\Umocosas ammecmayust 6 popme oudpghepenyuposannozo 3auéma 2




2.2. TeMaTHYeCcKO€e INIAHUPOBaHKe 10 YueoHoi aucuumianne XUMHNU S

HaumeHoBaHMe pa3iesioB U
TeM

Conep:xanue y4eOHOro MaTepunaJa, 1adopaTopHble M NPpaKTHYeCKHe PadoThl, CAMOCTOATEIbHASI pa00oTa 00yYaI0IIUXCH

0Oo0bem
4acoB

YpoBennb
OCBOEHHS

OBIIAA 1 HEOPTAHNYECKASA XUMUA

BBenenue

1. Hay4Hble METO/IbI [TO3HAHMS BEMIECTB M XUMHUUECKUX SABJIEHHIN. POJIb SKCIIEpUMEHTa U TEOPHU B XUMUH. MoIeTupoBaHue
XMUMHUYECKHUX MPOIIECCOB. 3HAYEHME XUMHH MPO 0CBOeHUH npodeccuii u crnierpaibrocTei CITO TeXHUUECKOro mpoguIIst
PO eCCHOHATHFHOTO 00pa30BaHUs

1-2

Tema 1.1. OcHOBHBIE TTOHSITHS
1 3aKOHBI XUMHUU

Cojnep:xanue yueOHOro MaTepuajia

2. OcHoBHbIe IOHATHS XUMHUH. BemiectBo. AtoM. Monekyna. XuMudeckuit ajeMenT. Asutotrpons. [IpocTeie U clioxHbIe
BelecTBa. KauecTBeHHbIH U KOMUECTBEHHBIN COCTAB BEIECTB.

3. Xumunueckue 3HaK U Gpopmyibl. OTHOCHTENFHBIE ATOMHASI M MOJIEKYJIsIpHast Macchl. KonndecTBo BemecTna.

4. OcHoBHBIE 3aKOHBI XUMHH. CTeXHOMETpHsL. 3aKOH COXPaHEHHUS] MacChl BEIIECTB. 3aKOH IMOCTOSHCTBA COCTaBa BEILECTB
MOJIEKYISAPHON CTPYKTYpBl. 3aKOH ABOTaJpo U CIEACTBHUS UX HETO.

5. PacyerHble 3ajauM Ha HAXOXKJEHHWE OTHOCHTENILHON MOJICKYJISIPHOW MacChl, ONpPEEICHHE MAacCOBOM JIOJMH XUMHUYECKHX
2JIEMEHTOB B CIIOKHOM BELIECTBE.

6. PacyerHble 3ajauM Ha HAXOXKJEHHWE OTHOCHTENILHON MOJICKYJISIPHOW MacChl, ONpEEICHHE MAacCOBOM JIOJMM XUMHYECKHX
2JIEMEHTOB B CIIOKHOM BELIECTBE.

JleMoHcTpanuu. Mozenu aToMOB XMMHUUYECKUX 3JIEMEHTOB. MOZIenn MOJIEKYJT IPOCTBIX U CIIOKHBIX BEIECTB (IIapOCTEPKHEBBIC U
Crroapra-bpurne6a). Kommekiwms mpocThix U cI0KHBIX BemecTB. HekoTopeie BemecTBa KonudecTBOM | Monb. Mozenb MOISIpHOTO
obbema razoB. Amtorponus Gpocdopa, KUCIOpoaa, 0JIOBA.

[IpoduabHbIe H TPOdecCHOHATLHO 3HAYNMBIE 3JIeMEHThI COAePKaAHUs. AJUIOTPOIHbBIE MOAU(UKALIMY yrilepoaa (anmas,
rpagur), kuciopoaa (KUcIopol, 030H), oj10Ba (cepoe u Oenoe 0s1oBo). [IoHATHE 0 XUMHYECKOH TEXHOIOT MU, OMOTEXHOJIOTHU U
HAHOTEXHOJIOTUH

Tema 1.2. [lepuogmueckuit
3akoH U [lepuonnueckas
CHCTEMa XUMHUYECKUX
snemenToB ..

MeHzeneeBa U CTpOSHHE aTOMa

Conep:xkaHue yueOHOro MaTepuajia

7. llepuomnyeckuii 3axod J[.U. Menneneea. Otkportue J[.1. Menneneessim Ileprnoandeckoro 3akona. Ilepuoandeckuii 3axoH B
¢dbopmynuposke JI.11. Menneneesa.

8. [lepuonmyeckas TabauIa XUMHIECKHX DJIEMEHTOB - rpaduueckoe 0ToOpakeHrue nepuoandeckoro 3akona. CTpykrypa
[epUOANIECKON TAOIUIIBL: EPHOJIBI (Masble U OOJNbIIINE), TPYIIbI (TJIaBHAS M TOO0YHAs).

9. Ctpoenne aroma u nepuoauyeckuii 3axon /.M. MenneseeBa. ATOM - CIIOKHas yacTuma. S1po (IpOTOHBI U HEUTPOHBI) U
QJIEKTpOHHAs 0001049Ka. V30TOMEI.

10. CtpoeHue 37€KTPOHHBIX 000JIOUEK aTOMOB AJIEMEHTOB MANbIX Mepuoa0B. OCOOSHHOCTH CTPOCHHS IEKTPOHHBIX 000JI0UYEK
aTOMOB 3JIEMEHTOB GOJIBIINX TIEPHOAOB (TIEPEXOMHBIX 371eMeHTOB). [ToHsATHE 06 OpbuTaNsX. 5-, p- n d-Opouranu. DIeKTPOHHBIE
KOH(HUT'ypaliii aTOMOB XMMHUYECKHX JIEMEHTOB.

11. CoBpemenHas HopMyIHPOBKa MEPUOTMIECKOr0 3aKOHA. 3HAUCHUE TIEPHOANIECKOT0 3aKOHA U TIEPHOTUIECKON CHCTEMBI
xuMmrdeckux sneMenToB /.M. MenneneeBa juis pa3BUTHs HAYKH U MOHHMAaHUs XHMUYECKOW KapTHHBI MHPA.

12. CocraBieHue cxeM CTPOSHHUS JICKTPOHHBIX 000704EK aTOMOB XMMUYECKHUX JIEMEHTOB

demoncTpanuu. Pazmiransie popmer [leprommdaeckoii cucremsl xummdeckux daemenToB .M. Menneneesa. JJuHammueckne
TaOIHIB! TSI MOJETMPOBaHNUS [leprnoandeckoil CHCTEMBI. DIIEKTPU3anus Tell M UX B3aUMOJICHCTBHE.

JlaGopaTopHble onbIThl. MonenupoBanue noctpoenus I[lepruoanieckoil TabIMIBI XMMHUYECKUX HJIEMEHTOB.

HpO[l)l/IJIbele u Hqu)eCCI/IOHaJIbHO SHAYUMbIE JJIEMEHTBI COACPKAHUSA. PaZ[I/IOElKTI/IBHOCTL. Hcnonp3oBanue PAANOAKTHBHBIX
M30TOIIOB B TCXHUYCCKUX LICIIAX. Pentrenosckoe H3JIYYCHUC U €TI0 UCIIOJIb30BAHUC B TCXHUKEC U MCAUIIUHEC. MO,Z[CJ'II/IPOBEIHI/IC KakK
MCTOA NPOTHO3UPOBAHUSA CUTYAllMU HAa IMMPOMU3BOJACTBC.

CamocTosiTesibHasi paboTa:




- mpopaboTKa MaTepuaia 1mo ydeOHUKaM, yIeOHBIM MMOCOOUSIM, BIIEKTPOHHBIM mocobmsaM, MHTepHET-pecypcam mo teme «VcTopus|
OTKPBITHS IIEPUOTUICCKOr0 3aKoHay, «buorpadus [1.11. Menneneeray, «CTpoeHue aToMay;

- BBITIOJTHEHUE pedepaToB M COOOIICHHUI;

- MOJITOTOBKA K YUCOHBIM 3aHATHUIM, IPOBEPOYHBIM padOTaM, 3a4eTam.

Tema 1.3. Ctpoenue BeriecTBa

Conep:xanue yueOHOr0 MaTepuaja

13. HoHuas xumMu4YecKasi CBsi3b. KaTHOHBI, WX 00pa3oBaHHWE W3 aTOMOB B pe3yiabTaTe MpoIrecca OKHCICHHA. AHHOHBI, UX
00pa3oBaHKE U3 aTOMOB B Pe3yJbTaTe MPOIecca BOCCTAHOBIICHUS. IOHHAS CBsA3b, KaK CBSI3b MEXKIIy KATHOHAMH ¥ aHUOHAMH 33 CUCT
JIEKTPOCTATUYECKOro MpUTsHKeHus. Kiaccudukaisi HOHOB: TI0 COCTaBY, 3HAKY 3apsja, HAJTHYHIO THAPATHOW 000y0uku. OHHBIE
KpUCTaJTMueckue pemerkd. CBONCTBA BEIIECTB ¢ HOHHBIM TUIIOM KPUCTAJTUYECKON PEIIETKH.

14. KoBaneHTHast XxuMmu4eckasi CBsi3b. MexaHM3M 00pa30BaHUs KOBAJICHTHOH CBs3M (OOMEHHBIH ¥ JOHOPHO-AKICHITOPHBI).
DIEeKTPOOTpUIIaTENbHOCTh. KoBaleHTHBIE MOJIsIpHAs U HEMOJspHast cBsi3u. KpaTHOCTh KOBaJI€HTHOM CBSI3U.

MonekynsipHble ¥ aTOMHbBIE KpUCTAJTMUecKue pernieTkd. CBONCTBA BEIIECTB ¢ MOJEKYISIPHBIMU U aTOMHBIMU KPUCTAJNIMYECKUMH|
pereTkamu.

15. Meranauyeckasi CBsI3b. MeTaulMdeckass KPUCTa/UIMYeCKas pelieTka M MeTaJIMYecKas XUMHUYeCKas CBsA3b. Du3mueckue
CBOMCTBA METAJJIOB.

16. ArperaTHble COCTOSIHMSI BEIIECTB W BOXOPOIHAsI CBSI3b. TBEpaoe, KHUIKOE U ra3000pa3HOe COCTOSHUS BemiecTB. [lepexon
BEIIIECTBA U3 OJIHOT'O arperaTHOTO COCTOSIHUA B Apyroe. BogopoaHas cBs3b.

17. Ywuctble BemecTBa U cMecH. [TousiTre 0 cMecH BeliecTB. [ OMOreHHBIC U TeTEPOreHHBIC CMECH.

CocraB cMmeceii: 00beMHasi 1 MaccoBasi JI0JIM KOMIIOHEHTOB CMECH, MaccoBast J0Jisl IIPUMECEH.

18. Mucnepcuble cuctembl. [loHsTe o aucnepcHoi cucreme. JlucnepcHas ¢asa u aucrnepcuonHas cpena. Kiaccuduxanms
CIiepCHBIX cucTeM. [IoHATHE 0 KOMIOUAHBIX CHCTEMAX.

19. Pemenue 3ana4 . MaccoBasi 10151 IpUMECeid B YUCTOM BELIECTBE

20. OO0oO0ueHre U cucTeMaTu3alys 3HaHUN

emoncTpanuu. MoJenb KpUCTAJUTUUECKOM peleTky Xiopuaa Hatpus. O0pa3iisl MUHEPAIOB C FOHHON KPHCTAITHUECKOHN PEIIETKOM:
KaJbLIUTa, TannTa. MOJIenu KPUCTAIUIMYECKUX PEIIETOK «CyXOro Jibaay (WiM uoia), anmmasa, rpadura (wnu kapua). [Ipubopsr Ha
KUIKUX Kpuctaiwiax. OOpa3sipl pa3iuyHbIX TUCIEPCHBIX CUCTEM: 3MYJBCHUI, CYCIeH3Uil, aspo3oineii, reneil u 3omneit. Koarymsiust.
Cunepesuc. Dddexr Tunmas.

JladopaTopHble onbIThl. [IpuroroBneHue cycrneH3nu KapOoHaTa Kajiblisd B Bope. [lomydeHue SMyabCHM MOTOPHOTO Macia.
O3HAaKOMJICHHE CO CBOICTBAMM AUCIIEPCHBIX CHCTEM.

I[IpopuiibHbIe W NPO()ecCHOHAIBLHO 3HAYMMBbIE 3JIEMEHTbI cofep:kaHusA. [lOISIPHOCTH CBSA3M M IONSAPHOCTH MOJIEKYJBIL.
Konnencanus. Texydectb. Bosronka. Kpucrammmzarms. CyOnumanus U aecyonuManys. AHOMAaNUU (PU3NYECKUX CBOWCTB BOJIBL.
JKunkue kpuctasmisl. MUHEpasbl 1 TOPHbIE IOPOBI KaK MPUPOTHBIE CMECH. DMYIIBCHH U CYCIICH3UHU. 301U (B TOM YHCIIE a3pO30JIH) U
reru. Koarymsmms. Cunepesuc.

Tema 1.4. Bona. PacTtBopEL
DNEeKTPOIUTHIECKAS
TIHCCOLUALIHS

Conep:xaHue yueOHOr0 MaTepuaJa

21. Bopa. PactBopbl. PacrBopenme. Boma kak pactBopurtens. PacTBOpuMOCTh BemiecTB. HachlllieHHbIC, HEHACBIIICHHBIE,
[ePECHIEHHBIC PACTBOPHI. 3aBUCHMOCTh PACTBOPHMOCTH Ta30B, JKAAKOCTEH M TBEPABIX BEMIECTB OT Pa3IMIHBIX (HaKTOPOB.
MaccoBast 1oJsl pAaCTBOPEHHOT'O BEIIIECTBA.

22. DAeKTPOJUTHYECKAS] JUCCONMAIUS. DICKTPOIUTHI U HEIICKTPOIUTHL. DJICKTPOIUTHUYECKAS IUCCOIMAIMS. MeXaHU3Mbl
PIEKTPOJIMTUYECKOW JUCCOLMAMA  JJIsl  BEIIECTB C PAa3IMYHBIMU THUIIAMH XHUMUYECKOW CBsSI3U. [ WApaTUpOBaHHBIE U
HETrUApaTHPOBAaHHBIC HOHBI. CTEIeHb AIEKTPOIUTHIECKOH mucconnarn. CHIbHEIEC U ca0ble JIEKTPOIUTHL.

23. OcCHOBHBIC TIOJOKECHUS TEOPUH IICKTPOITUTHICCKOHN THCCOIMAIINH.

24. KwucnoTel, OCHOBAHUS U CONHU KaK AJIEKTPOIUTHL. Pelenre 3a1ay Ha HaX0XKACHUE MAaCCOBOM JIOJIM PACTBOPEHHOT'O BEII[ECTBA

25. Tlpaktuyeckas padora 1. [Ipucomosnenue pacmeopa 3a0aHHOU KOHYEHMPAYUU.




emonctpamuu. PactBopumMocTh BemiectB B Bozge. CoOupaHHe Ta30B METOJOM BBITECHEHHs BOIbl. PacTBopeHHe B BOJE CEpHOM
KHCIIOTHI U coneif aMMoHus. OOpa3Iipl KpUCTAIUIOTHAPATOB. VI3roToBIeHNE THIICOBOH MOBSI3KH. VCTIBITaHNE PACTBOPOB AJIEKTPOINTOB
U HEIJIEKTPOJIUTOB Ha MPEIMET AWUCCOUMANNK. 3aBHCHMOCTh CTEIEHH JJIEKTPOJMTHYECKOH IUCCOLMAINN YKCYCHOW KHCIOTHI OT
pa3baBieHus pacTBopa. J{BIKEHHE OKpAIleHHBIX MOHOB B 3JIEKTPUYECKOM Mose. [IpuroToBieHne KeCTKOM BOJbl M YCTPAaHEHUE €€
xecTKoCTH. MoHnTHI. O0pa3ubl MUHEPAIBHBIX BOJ Pa3IMYHOrO Ha3HAYEHHS.

[IpoduiisHbIEe 1 MPod ecCHOHAIBLHO-3HAYNMBbIE JIEMEHTHI coiepskanusi. PacTBopeHne kak GpU3NKo-XUMHYECKHUIT Ipoliecc.
Tennossle 3¢ dexts! npu pactBoperun. Kpucramorunpatsl. Perienue 3a1a4 Ha MacCOBYIO JIOJII0 PACTBOPEHHOr'O BEIIECTBA.
[TpuMeHeHne BO/IbI B TEXHUUECKHX HelisiX. JKeCTKOCTh BO/IBI M CIIOCOOBI €€ yCTpaHeHHs. MUHepaibHbIE BOJIBL.

Tema 1.5. Knaccudukarms
HEOpraHUYECKUX COSMHEHUH 1
X CBOWCTBA

Cojnep:xanue yueOHOr0 MaTepuajia

26. Kwucaorsl u ux cBoiicTBa. KUCIOTHI Kak 3JEKTPOIUTHI, UX KIacCU(HUKALUS 110 pa3IMYHbIM NpU3HaKaM. XUMHYECKHE CBOHCTBA
KUCJIOT B CBETE TEOPHH DJIEKTPOIUTUUECKON TUCCOIUALINH

27. .OcoOeHHOCTH B3aMMOJICHCTBUSI KOHIIEHTPUPOBAHHOW CEPHON M a30THOM KHCIIOT C METaJUIaMH.

OCHOBHBIE CITOCOOBI TTOYYEHUSI KUCIOTHI.

28. OcHoBaHusi U UX cBoiicTBa. OCHOBaHMSI KaK DJIEKTPOJUTHI, UX KIacCH(UKALUS 10 Pa3IMYHBIM IpPU3HAKAM. XUMHYECKHE
CBOICTBa OCHOBAaHHH B CBETE TEOPUH AIIEKTPOIUTHUYECKOH Arcconnanuu. Pa3noxkeHne HepacTBOPUMBIX B BOJIE OCHOBAaHH .
OCHOBHBIE CITOCOOBI TTOYYEHUsI OCHOBaHHH.

29. Couu u ux coiicTBa. Conu Kak 3JeKTpoauThl. CoK CpeHue, KUCIbIC U OCHOBHBIC. XUMUYECKH CBOWCTBA COJICH B CBETE TCOPHUH
SIIEKTPOJIUTUYECKON JTUCCOIUALUH.

CrnocoObl MOTy4eHH s COJIEH.

30. Twunponus cosei.

31. Oxcuasbl U ux cBoiicrBa. CoseoOpa3symonire U Heconeoopasymomue okcuabpl. OCHOBHbIE, aM(DOTEPHBIC U KUCIOTHBIE OKCHJIBL.
3aBUCHMOCTD XapakTepa OKCHZa OT CTEIIEHH OKHCIEHHS 00pa3yloIero ero Meramia. XUMHUYECKHe CBOWCTBA OKcuaoB. IlomyueHue
OKCH/IOB.

32. O6obuIeHHe U cMCTEMATH3ALUS MaTepUalia

33. 3auer

lemoncTpanuu. B3zaumozelicTBrue a30THON U KOHIIGHTPUPOBAHHOW CEPHOM KHUCIOT ¢ Metaiuamu. ['openue ¢ochopa u pacTBopeHue
Mpoaykra ropeHust B Bopae. [lomyueHue W cBoiicTBa amgoTepHOro ruapokcuga. HeoOpaTumblit ruaponu3 kapOuaa Kajbusl.
OOpaTUMBIii THAPOIU3 CONEH Pa3TUYHOIO THIIA.

JlaGopaTopHble onbITHI. VcmiBITaHNE pAaCTBOPOB KHUCIOT HHAWKATOpaMH. B3anMmopeicTBre MeTauioB ¢ Kuciiotamu. B3ammoneiictere
KHCJIOT C OKCHAAMH METAIUIOB. B3anMonecTBHE KUCIOT C OCHOBAaHUAMU. B3anMoneiicTBre KUCIOT ¢ coiasiMU. VICTIbITaHuE pacTBOPOB
LesI0ueld MHAMKaTopaMu. B3anMopelicTBre 1menoyel ¢ consiMu. Pa3noxeHne HepacTBOPUMBIX OCHOBaHM. B3aumoneiicTBue comei ¢
MeTajulaMy. B3aumozelicTBue coseil apyr ¢ apyrom. ['naponus conei pa3iaudHoro TUIA.

IIpoduiansHblie u Mpod eccuOHATBLHO 3HAYNMbIe 3J1eMeHThI coep:kanus. [Ipasma pasbaBnenns cepHoil KHciaoThl. Mcmons3oBanne
CEpPHOH KHCIIOTHI B IPOMBIIIIEHHOCTH. ENlkue menoun, uxX NCIoIbh30BaHNE B MIPOMBIIUICHHOCTH. ['allieHas 1 HerameHast H3BecTbh, €€
[IPUMEHEHNE B CTPOUTENLCTBE. | MIIC 1 anebacTp, TMIICOBAHUE.

ITonsitue o pH pacrBopa. KucnorHas, nienoynasi, HeMTpajibHasl Cpeibl PACTBOPOB.

Tema 1.6. XuMuueckue

Conep:xaHue yueOHOro MaTepuaJa

peaxmn

33-34. Kiaccuuxanmusi XMMUYECKUX peaknmii. Peakiyy coeMHEHUs, pa3liOKEHHs, 3aMeleHusi, ooMeHa. Karamuruueckue
peaxnun. OOpaTHMble 1 HeOOpaTHMBbIE PEaKINH.

34. TomoreHHBIC U TETEPOrCHHBIC PEAKIIUU. DK30TePMHUUICCKUEC U SHIOTEPMIUECKIE peaknu. TerioBoi 3QPeKT XUMAIECKUX
peakuuil. TepMOXUMHUYECKUE YPABHEHMUS.

35. OKHCIUTEJBHO-BOCCTAHOBHUTEIbHBbIE peakuun. CteneHs okucineHus. OKUCIHUTENb U BOCCTaHOBIIEHHE. BoccTaHOBUTENH

1 OKHCJICHUC. MCTO,I[ QJICKTPOHHOT'O Oananca JJI1 COCTAaBJICHUA ypaBHCHI/Iﬁ OKHUCIINTCIIBHO-BOCCTAHOBHUTCIIBHBIX peaKIII/Iﬁ




36.  CkopocTh XHMHYECKHX peakuuii. [IoHsATHE 0 CKOPOCTH XUMHYECKUX peakiyii. 3aBUCHMOCTh CKOPOCTH XUMHYECKUX
peaknuii OT pa3NuYHBIX (AKTOPOB: TPHPOABI PEArHpYIOIIMX BEIIECTB, HX KOHLEHTpPAIMH, TEMIEPaTyphl, ITOBEPXHOCTH
COIIPUKOCHOBEHMS U UCTIONIb30BaHUS KaTaJIN3aTOPOB.

37.  OopaTuMocTh XHMHYeCKHX peakuuid. OOpaTrMble 1 HEOOpaTUMBbIE peaki. XUMHYECKOE PaBHOBECHE U CITOCOOBI €TI0
CMEILEHUS

38.  Pemrenue 3a1a4 Ha TEIIOBOM A PEKT peakuu

39.  Pemenue 3aja4 Ha CMEIllCHHE PABHOBECHS U CKOPOCTh XMMHUECKUX PEaKIui

demoHcTpamuu. [IprMepsl HEOOPAaTHMBIX PEaKIUi, HIYIMIMX C 00pa30BaHHEM OCajKa, Ta3a WM BOJABL. 3aBUCHMOCTH CKOPOCTH
PEaKIMK OT MPHUPOJBI PEATHPYIONIUX BEIICCTB. B3anMoeiicTBHE paCTBOPOB CEPHOW KHCIOTHI C PACTBOPAMH THOCYJIb(ara HATpHs]
Pa3IMYHON KOHIIEHTPAIMK U TeMIepaTypbl. Mojiesb KUISIIEro ¢ios. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIIUU OT MPUCYTCTBUS
KaTaau3aTopa Ha MpuMepe pasiokKeHHs MEPOKCHIa BOAOPOIa C TIOMOIIBIO JUOKCH/Ia MapraHila U Katajga3sl. MoJienb 3JeKTpoin3epa.
Mojienb 3JIeKTPOIM3HON BaHHBI JJIsl IOJTyYeHUsI alfoMUHUS. MOJIeNb KOJIOHHBI CHHTE3a aMMHUaKa.

JlaGopaTopHble onbITHI. Peakins 3aMelieHus] MeIH JKeJle30M B PacTBOpPEe MEAHOro Kymopoca. Peakiuu, unyie ¢ odpazoBaHHEM
ocajika, ra3a WIA BOJbl. 3aBUCUMOCTh CKOPOCTH B3aWMOJIEHCTBHS COMSTHOM KHCIOTHI ¢ METaUlaMHU OT UX MPHUPOJIbI. 3aBUCUMOCTD
CKOPOCTH B3aMMOJICMCTBUS IIMHKA C COJISTHOW KHUCJIOTOM OT €€ KOHIIGHTpAlMHU. 3aBHCHMOCTb CKOPOCTH B3aWMOJIEHCTBHUSI OKCHJIA
Mmenu(Il) ¢ cepHOI KUCIOTOM OT TeMIepaTyphbl.

IIpopunabHbie U MpodecCHOHATILHO 3HAYHMBIE JIEMEHTHI comep:kaHusi. [loHATHe 00 3yeKTponu3e. DJIEKTPOJIM3 PAaCIUIaBOB.
ONEeKTpOIN3  PacTBOPOB.  DNEKTPOIUTHYECKOE MONy4YeHHE  amioMHHHUS. [IpakTHueckoe TNPHUMEHEHHE  3JEKTPONIH3A.
["anbpBaHoruiacTuka. ['anbpBaHocTerus. PadHUpOBaHKE IBETHBIX METAJIOB.

Karanus. ['omoreHHsle u rereporeHabie katanu3aTopsl. [Ipomortopsl. Katanutnueckue sapl. THrHOUTOPEL.

IIpor3BOACTBO aMMHAKa: ChIPhE, allapaTypa, Hay4Hbl€ NPUHLMUIIbI

Tema 1.7. MeTanasl 1
HEMETAJLIbI

Cojep:xkaHue yueOHOro MaTepuaja

39. Metaniabl. OcOOCHHOCTH CTPOEHMS aTOMOB U KpucTaiuioB. dusudeckue cBOMCTBa MeTamioB. Kimaccudukanus mMeTamioB 1o
Pa3IMYHBIM NIPU3HAKAM.
40. XuMuueckue CBOMCTBA METAJIIOB.
41. DNeKTpOXUMHUUYECKUH psi HANpsHKEHUH MeTamioB. MetamioTepMust.
42. OOmme crmocoObl TONydeHUs MeTawioB. [loHsTHe 0 MeTautyprud. [lupomeraiutyprusi, THAPOMETAJUIYprusi U
asekTpoMeTayprus. CriaBbl UepHBIE U [IBETHBIC
43. .Hemetamibl. OCOOCHHOCTH CTPOCHHMS aTOMOB. HemMeTaluibl - IpOCThIe BElecTBa. 3aBUCUMOCTh CBOMCTB TAJIOTEHOB OT MX
nosioxeHus B Ilepuoguueckoit cucreme.
OKHCIUTENbHBIE W BOCCTAHOBHTENBHBIE CBOWCTBA HEMETAUIOB B  3aBUCHMOCTH OT WX TOJOXKEHHA B PRy
JIEKTPOOTPULIATEIEHOCTH.
44. TIpaxktuueckas padora 2. [lonyuenue, cobupanue u pacno3nasanue 2a3os

45. 3. Pewienue IKCnepUMEHMAIbHBIX 3A0al.

JdemoncTpanuu. Komnekmus meramno. B3anmopaeficTBre MeTaioB ¢ HeMeTaulaMH (JKene3a, IMHKA 1 aTFOMUHHS C CEPOi, aTFOMUHHS
¢ oIoM, CypBMBI C XJIOPOM, TOPEHHE KeJie3a B xyope). ['opeHne MeTamioB. AJTIOMHHOTEPMHUSL.

Komnekmus HemeramoB. ['opeHne HemeramioB (cepsl, pocdopa, yriust). BelTecHeHIe MeHee aKTHBHBIX TaJIOT€HOB M3 PACTBOPOB MX
coliei 0ojiee aKTUBHBIMH TaJIOTEHAMH.

Mojens MPOMBIIUICHHONH YCTAaHOBKH IS TPOHM3BOICTBA CEPHOM KWCIOTHL. Mopenb meuyn A oOkura W3BecTHAKA. Kormmekiuy
[IPOAYKITNI CHIIMKaTHOW TPOMEBIIUIEHHOCTH (CTeKIa, dapdopa, dasHca, IeMEeHTa pa3IMIHbIX MapoK U JIp.)

JlaGopaTopHble ONMBITHI. 3aKajKa U OTITYCK cTanu. O3HaKOMIIEHHE CO CTPYKTypaMu ceporo u Oemoro uyryHa. PacmosnaBanue pyn
bKenesa.

IIpakTHyecKue padoThl.




4.Ilonyuenue, cobupanue u pacno3HA8aHue 2a3o8.

5. Pewienue sKcnepumMeHmanbHuIx 3a0au.

IpoduiibHbie U NPOECCHOHATLHO 3HAYMMBbIE JIEMEHTBI COAeP/KAHMS. Koppo3ust MeTaios: XUMHUYECKas U
HIIEKTPOXUMHYECcKast. 3aBUCHMOCTh CKOPOCTH KOPPO3UH OT YCIOBHU# OKpyxKarolei cpenbl. Kiaccudukanus Koppo3ur METaIoB 110
pa3nu4HbM npu3HakaM. CrocoOb! 3aIUThl META/UIOB OT KOPPO3HH.

[Ipor3BOACTBO YyTyHA U CTaNH.

[ony4eHre HeMeTaIoB HPAKIMOHHOW ITEPErOHKOM KHUAKOTO BO3AyXa M AIIEKTPOIU30M PACTBOPOB HIIH PACILIABOB 3JIEKTPOIHTOB.
CuitukaTHasi MPOMBIIUIEHHOCTh. [IpOU3BOJICTBO CEPHOI KUCIIOTHI.

46. KonTposnbHasi padora Ne 1 2-3
OPI'AHUYECKAS XUMMUsI
2.1. OcHOBHBIE OHATHA Conep:xkaHue y4eOHOr0 MaTepuaJia 2
OpraHu4YecKoi XumMuu 1 Teopus (47, [peameT opranuyeckoii xumun. [IpupoHbie, HCKYCCTBEHHBIC U CHHTETHUYECKHE OpraHndeckue Beriectsa. CpaBHEHHE
CTPOEHHS OPTaHUYECKUX OpPTaHHUYECKUX BEIIECTB C HEOPraHMUECKUMHU. BaneHTHOCTh. XUMHYECKOe CTPOEHHE KaK MOPSI0K COeIMHEHHUS aTOMOB B MOJICKYJIbI
COCMHEHUI 10 BaJICHTHOCTH
48. Teopusi cTpoeHnsi opranuyecknx coequnenuii A.M. ByTtiepoBa. OcHOBHbIE MOIOKEHHSI TEOPHUH XUMHYECKOTO CTPOSHUSI.
H3omepust u u3oMepbl. XUMU4eckne (GopMyIIbl U MOJIEIN MOJIEKYJT B OPraHUUECKOH XHUMUH.
49. Knaccuduxanus oprannyecknx Benects. Kiaccudukanys BelecTs Mo CTPOSHUIO YIIIEPOJAHOIO CKeNeTa U HaJTHIHIO
(yHKIIMOHANBHBIX TpynIl. ["'omonoru u romonorus. Hauana nomenknatypsr IUPAC.
50. Knaceudpukanus peakuuii B opranmyeckoil xumun. Peakiuy npucoeanHenys (THAPUPOBAHHUS, FAJIOTCeHUPOBAHYS,
UpOrajJoreHUPOBaHUs, THIPATALIUH).
Peaxuuy oTiieruieHus (IEruIprpoBaHus, JErHIpOraJoreHUpoBaHys, Aeruaparanuy). Peakimu 3amernenus. Peakiun
U30MEpHU3aLUHI.
51. [loBTOpeHMNE CTPOCHHUS aTOMa yIiIeposa
JleMoHcTpanuu. Mozenu MoJIeKysI TOMOJIOTOB M H30MEPOB OpraHUYEeCKuX coenHeHnH. KauecTBeHHOE 0OOHapyXeHue yrieposa,
BOJIOPOJIa U XJIOpA B MOJIEKYJIaX OPTaHWYECKUX COCIUHEHMH.
JlaGopaTopHble onbITHI. VI3roTOBIEHNE MOZIENEe MOJIEKYJI OPTaHUIECKUX BELIECTB.
IIpoduiibHBIE N NPOdecCHOHAIBLHO 3HAYNMBbIE 3JIeMEHThI cofepsxanns. [lonstue o cydcTpaTe u peareHre. Peakiun okucieHus u
BOCCTaHOBJICHHSI OpraHWYECKHX BemecTB. CpaBHEHHE KTacCU(PUKAIUK COSJUHEHUH 1 KITacCCU(PUKAUN PEaKLii B HEOPTaHUIECKOH 1
OpPraHMYECKON XUMUHU.
2.2. YTIeBogopoabl U UX Conep:kanue yueOHOro MaTepuaja 2

TIPUPOAHBIE NCTOYHHUKHA

52. AJkaHbl. AJIKaHBI: TOMOJOTUYECKHUN Psijl, U30MEPHS U HOMEHKIIATypa aJKaHOB.

XUMHUYECKUE CBOMCTBA aJIKaHOB (METaHa, 3TaHa): TOPEHNE, 3aMEeIeHIE, pa3IoKeHne, AeruaprupoBanue. [I[puMeHeHne aTkaHoB Ha
OCHOBE CBOMCTB.

53. AJikeHbI. DTHJICH, €r0 MoNyYeHne (IeruAPHUPOBAHUEM TaHa, IEMOTUMepU3alueil moaudTUIeHa). [ oMonornueckuil psij,
M30MepHsl, HOMEHKJIaTypa aKeHOB.

XWMHUYECKUE CBOMCTBA ITWIICHA: TOPEHHE, KAYeCTBEHHBIEC peakiny (o0ecBednBaHre OPOMHOM BOIBI M pacTBOpa IiepMaHraHaTa
KaJTusl ), THApaTanus, monuMmepusaiist. [[puMeHeHne STiieHa Ha OCHOBE CBOMCTB.

54. JIuennl U kayuyku. [IoHITHE O THEHAX KaK YrIEBOIOPOAAX C IBYMS TBOWHBIMU CBA3sAMU. CONpshKEHHBIC TUCHEL.
XuMUUecKue cBoicTBa OyraareHa-1,3 u u3omnpeHa: ooeciBednBanrne OPOMHOM BOABI U MOJIMMEPH3AIHS B KayIyKH.
HaTypanbHblil 1 CHHTETHYECKHE KaydyKH. Pe3uHa.

55. Ankunbl. AnermieH. XUMIYECKHE CBOWCTBA alleTHIICHA: TOpeHUe, 00ecIIBEUBaHNe OPOMHON BOJIBI, TIPUCOCANHEHHE
XJIOpPOBOOpO/A U ruapatarus. [I[puMeHeHne aneTrieHa Ha OCHOBE CBOMCTB. MEKKIIaccoBast U30MEPHS C aJIKaIUCHAMHU.

56. Apenbl. ben3on. Xumuueckre cBolicTBa O€H30Ma: TOPEHUE, PEAKINY 3aMeIIeHNs (TaJoreHUpOBaHNEe, HUTPOBAHHUE).




[Tpumenenne OeH30/1a HA OCHOBE CBOMCTB.

56, 57. IlpupoaHble HCTOUHUKH YIJIeBOAOPOAOB. [IpupoHbIif ra3: coctaB, MPUMEHEHUE B KaUECTBE TOILTUBA.
Hedts. CocraB u nepepabotka nHedru. [leperonka nedru. Hedrenponykrsr.

58. PaboTa c HOMEHKIIaTypOH BellecTBa

59. Periennie 3a1a4 Ha orpezaeneHre GopMyIIbl BEIECTBA [0 MacCOBOH J10J1e

60. Perienue 3a1a4 Ha onpeeneHre GOpMYJIbl BEIIECTBA MO MPOAYKTaM TOPESHHS

Jlemonctpanuu. ['openne Merana, sTwieHa, anerwieHa. OTHOIIEHHE MeTaHa, STWIEHA, alleTWIeHa W OeH3olla K pacTBopam
nepMaHraHara Kajuus u OpomHo# Boze. [lonmydeHue sTuieHa peakuued JeruapaTanyyl dTaHoja, alleTHIeHa - THAPOIU30M KapOoua)
Kanblys. PaziokeHne kaydyka NMpW HarpeBaHWH, MCHBITAHHE MPOAYKTOB Pa3lioKEHHs Ha HerpeaenbHocTh. Komtekuus oOpa3ioB
Hed T 1 HepTenponykToB. Kosekunst « KaMeHHBIH yronb U MpoIyKIUst KOKCOXUMHYECKOTO MTPOU3BOICTBAY.

JlaGopaTopHble onbIThI. O3HAKOMIJIEHHE C KOJIEKIHEl 00pa31ioB He()TH U MPOYKTOB ee epepadoTKy. O3HAKOMIIEHHE C KOJIEKIMEH
Kay4qyKOB M 00pa3liaMH U3AENNH U3 PE3UHBI.

Ilpodpuabubie U npodeccuoHANBEHO 3HAYHMBIE YJIeMeHTHI coaep:kanmsi. [IpaBuno B.B. MapkoBHukoBa. Kiaccudukanus u
Ha3Ha4yeHHe KayuykoB. Kiaccudukanys u Ha3HaueHne pe3uH. Bynkannzaius kaydyka.

[lonydyeHue almeTHiIeHa MUPOIU30M MeTaHa U KapOMIHBIM  criocoOoM. Peakius nonumepusanuy BUHWIXJIOPHA.
[ToNMBUHMIIXIJIOPH] U €r0 prMeHeHue. TpruMepu3aliys aleTnieHa B 0eH3001.

[Tonstue 06 3kcTpakimu. BoccraHoBeHHe HUTpOOeH30Ma B aHmInH. ['oMonorndeckuii psix apenoB. Tomyon. HutpoBanue Tonyona.
Tporui.

OCHOBHBIE HaNPaBJIEHHS IPOMBIIIIEHHOH [1epepadOTKu MPUPOJHOLO rasa.

[TonyTHbIi HedTHOI ra3, ero nepepadoTKa.

[porecchl NPOMBIIIIEHHON TepepaboTKK HeTH: KPEeKHHT, prupopMHUHT. OKTaHOBOE YUCIIO OSH3MHOB U [IETAHOBOE YHCIIO TU3EIEHOT0
TOILIMBA.

KokcoxuMuieckoe Mpou3BOJCTBO U €r0 MPOAYKIIHS.

2.3. Kucioponcoaep:xanime
OpraHuiecKHe coeTUHEHHUs

Conep:xkaHue yueOHOro MaTepuaja

61. CnupTtsbl. [lonydenue staHona OpoXKeHHEM TJIIOKO3BI M THApaTanuell STwieHa. [ mapoKcuibHas Ipynna Kak GpyHKIHOHAIbHASL.
[loHsTHE O IPENENbHBIX OJHOATOMHBIX CIIMPTaX.

XMMHYECKHe CBOWCTBA 3TaHONA: B3aMMOZECICTBHE ¢ HATPHEM, 0Opa30BaHHE MPOCTHIX U CIIOXKHBIX 3(UPOB, OKUCICHHE B AJIBACTHI.
[IprMeHeHne 3TaHoIa HAa OCHOBE CBOWCTB. AJIKOTOJIN3M, €TI0 MOCIEACTBHSA U MIPEAYIPEKACHHE.

[ ULepyH Kak MIpecTaBUTeNlb MHOTOATOMHBIX cIpTOB. KauecTBeHHAs peakiys HA MHOT0aTOMHBIE CIIUPTHI. IIprMeHeHre rnmneprHa.
62. ®enos. Dusnueckue 1 XUMHUIECKUE CBOMCcTBAa (eHONA. B3auMHOe BimsiHHE aTOMOB B MoJekyne ()eHola: B3auMOJCHCTBHE C
THIPOKCUIOM HATpHUS M a30THOH KucinoToi. [Ipumenenne eHoma Ha OCHOBE CBOMCTB.

63. Aabaeruasnl. [loHsaTre 00 anpaernaax. Anbaeruanas rpymmna kak GyHKIuoHanbHas. @opmanbIerun 1 ero CBoicTBa:

OKHCIICHHE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTAHOBJIECHHE B COOTBETCTBYIOIIMI chupT. [lomydeHne anbnernioB OKHCIEHHEM
COOTBETCTBYIOIIMX CIIUPTOB. IIpuMeHeHue hopManbaernaa Ha OCHOBE €r0 CBOUCTB.

64. Kap6oHoBbie kucia0Thl. [loHsTHE 0 KapOOHOBBIX KHcI0TaX. KapOokcuibHas Tpymma Kak (QyHKIMOHATbHASL.

["omomorndaeckuii psijx MPEASTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomydeHne kapOOHOBBIX KHCIIOT OKHCIEHHEM alIbACTHI0B.
XUMUYECKHEe CBOMCTBA YKCYCHOW KHCIIOTHI: OOIINE CBOWCTBA C MAHEPAIBHBIMI KICIOTAMH U peakuus dTepudukanuu. [IpumeHenne
YKCYCHOM KHCJIOTBI Ha OCHOBE CBOICTB.

65. Beicmne )UpHBIE KUCIOTHI HA IPUMEpe NMATBMUTHHOBON W CTEapHHOBOM.

66. Caoxuble 3pHUPHI U :kUPbI. [Tonydenne cnokHbIX 3(hupoB peakuuen steprudurkanmy. CIoxHbIE 3PP B TPUPOJIE, UX 3HAUCHHUE.
[TprMeHeHne cIoKHBIX H3(UPOB HA OCHOBE CBOMCTB.

67. XKupsl kak cinoxkHbie 3¢upbl. Knaccupukanms xupoB. XUMHUUECKHAE CBOMCTBA KHUPOB: THIPOIN3 U THAPUPOBAHNE KHUIKIX




»kUpoB. [IprMeHeHre )KUpOB Ha OCHOBE CBOMCTB. MbLIa.

68. YrueBoasbl. YriieBoabl, UX Kiaccu(pUKauus: MOHOcaxapuisl (TJIOKo3a, (pyKTo3a), Jucaxapuibl (caxaposa) M HOJUCAXapHIbl
(KpaxMal 1 1eJUTI0N03a).

69. I'moko3a - BelecTBO ¢ IBOWCTBEHHOH (DyHKIMEH - ajbJIeTHI0CIAPT. XUMHYECKUE CBOICTBA IIIOKO3bI: OKHUCIICHHE B TIIFOKOHOBYIO
KHCIIOTY, BOCCTAaHOBJIEHHE B COPOUT, ciupToBOE OporkeHue. [IpruMeHeHne rimoko3sl Ha OCHOBE CBOMCTB.

3HavyeHHe YIJIeBOJIOB B JKMBOM HPHUPOJE M KHM3HU 4eloBeKka. [IoHATHE O peakuusx MOJUKOHAEHCAIMM M THUAPOJIN3a HA IPHMEpE
B3aMMOIIPEBPAICHUH: TJIFOK03a ---- » MOJHCcCaxXapu/i.

emonctpamuu. OKUcIeHNe ClUpTa B anbaerua. KauecTBeHHbIe peakllii Ha MHOT0aTOMHBIE CIIUPTHI. PacTBopuMOCTh (heHoMa B BOJIE
npu OOBIYHOM TemIiepaType M NpH HarpeBaHuu. KauecTBeHHble peakuuu Ha (eHoi. Peakimsi cepeOpsHOro 3epkana ajabJeTHI0B U
rIt0Ko3bl. OKUCIIEHUE abIETHAOB M TIIFOKO3bI B KUCIOTY ¢ moMmonibio ruapokcuna mean(Il). KauectBenHas peakims Ha Kpaxmadi.
Korutekyst 3pupHBIX Mace.

JlaGopaTopHble onbIThI. PacTBOpeHye riuiepuna B Bojie U B3aumoyeiicteue ¢ ruapokcunoM meau(I1). CoiicTBa yKCyCHOM KHCIIOTHI,
o011He co CBOWMCTBAMU MUHEPAIBHBIX KHCIIOT. J[0Ka3aTenbCTBO HEMpeaebHOro XapakTepa KUIKOro )kupa. BzanMmoneicTBre rirtoKo3bl
u caxapossl ¢ ruapokcunom meau(Il). KauectBenHast peakiys Ha Kpaxmal.

IlpodnabHbie U npodeccHoHATHHO 3HAYNMBIE 3JIeMEHThI coep:kaHusi. METHIOBBIN CIIUPT W €ro MCIOJIb30BaHUE B KA4eCTBE
XHUMHYECKOTO ChIpbsi. TOKCHYHOCTh METaHOJa U IpaBHia TeXHHKH O€30MacHOCTH MpH paboTe ¢ HUM. DTHICHIJIMKOIb U IMPaBUIIa
TEXHUKH OE30MaCHOCTH MPU padoTe ¢ HUM.

[Tomyuenue ¢eHona u3 NPOIYKTOB KOKCOXHUMHYECKOTO IPOM3BOACTBA U M3 OEH3011a.

[Tonukonnencauus Gopmanbiaeruia ¢ peHonom B heHonopopMaibIerugHyto cMony. Aneranbaerus. [loHaTie o keToHax Ha mpuMepe;
arietoHa. I[IpumMeHeHue anieToHa B TEXHUKE U MPOMBIIICHHOCTH.

MHoroo0pasue kapOOHOBBIX KHCIOT (LIaBelieBas KUCIOTa KaK JIBYXOCHOBHAs, aKpWJIOBAas KHMCJIOTa Kak HellpelesbHas, OeH30iHas
KUCJIOTa KaK apoMaTHYecKast).

[InenkooOpa3zyromye Macia. 3aMeHa )KUPOB B TEXHUKE HETIUILEBBIM CbIpbeM. CHHTETHYECKHE MOOLINE cpecTBa. MOJI0UHOKHCIIOE
OpoxxeHue rmoko3bl. Kuciaomonodnele npoaykTsl. CunocoBanue kopmoB. HurpoBanue nemnomno3sl. Inpokcunus.

70. KoutpoabHas padora Ne 2

2.4. Asotcopepikariye
OpPraHUYEeCKUE COSTUHEHUS.
[Tonumepsl

Conep:xaHue yueO0HOro MaTepuajia

71. Amunsbl. [Toustue 00 amuHax. Anugaruueckue aMUHbI, UX KIACCU(PUKAIMS 1 HOMEHKIIATypa.

AHWINH, KaK opraHndeckoe ocHoanue. [lonydenne anuinnHa u3 HUTpoOeH3ona. [IpuMeHeHne aHIIHA Ha OCHOBE CBOICTB.

72. AMMHOKHCJIOTbI. AMHHOKHCIIOTBI KaK aM(poTepHble TU(yHKIMOHAIbHBIE OPraHUYECKHE COSIUHEHMs. XUMUYECKHE CBOHCTBA
AMHHOKHUCIIOT: B3aUMOAEIHCTBHE CO IIET0YaMHU, KHCIOTAMH U JPYT C APYToM (peakiys NOJINKOHACHCALIH).

[lentunHas cBsi3b ¥ nonunenTuabl. [IpuMeHeHne aMUHOKHCIIOT HA OCHOBE CBOWCTB.

73. Beaku. IlepBuuHas, BTOpUYHAS, TPETUYHAS] CTPYKTYphl OENKOB. XHMMHYECKHE CBOWMCTBA OCIIKOB: TOPEHUE, JCHATYPAIUS,
UIpPONN3, IIBETHBIE peakiuu. bronornueckue pyHKIMHM 6ETKOB

74. Tlosmumepsbl. benkn u monmucaxapuapl Kak OuomoimmMepsl. [lmactmaccsr. [lonydeHne moamMMepoB peakiyeil MoTMMepHu3aliun 1
MONMMKOHACHCANNH. TepMOIUTaCTHIHBIE M TEPMOPEAKTUBHBIE TIacTMacchl. [Ipeacrasureny miactmace. Bomoksa, nx kimaccupukanus.
[Tomyaenne BonokoH. OTeIbHBIE PEICTABUTENN XUMHIECKAX BOJIOKOH.

75. IIpakTHueckune padoTsl 6. Pacnosnasanue niacmmacc u 60J10KOH.

76. Pewenue sxcnepumeHmanbHbix 3a0ay Ha UOeHMUDUKAYUIO OP2AHUYECKUX COeOUHEHU




JlemoHcTpanmuu. B3anMoreiicTBre aMMuaka ¥ aHIWIIHHA C COJISTHON KUCITOTOH. Peakins aHmimHa ¢ OpoMHOI BOMIOH. J[oka3aTembCTBO
HATM4Ks () YHKIIMOHATIBHBIX TPYIII B pACTBOPAaX aMUHOKHUCIIOT. PacTBOpeHue u ocakieHrne O0enkoB. [[BeTHBIC peakiuu OeJIKOB.
['OpeHue NTUYBETO Mepa U IMICPCTIHON HUTH.

JlaGopaTopHbIe onbITHI. PacTBOpeHue OenkoB B Boge. OOHapyxeHUe OSITKOB B MOJIOKE M B MSICHOM OynboHe. [IeHaTyparms
pacTBOpa OeJKa KypHHOTO SHIa CITUPTOM, PACTBOPAMHE COJICH TSDKEIJIBIX METAJUIOB U IIPU HAaIpEBaHUU.

I[IpoduansHbIe H TPOd eCCHOHATIBLHO 3HAYHMBIE JJIEMEHTHI COlep:KaHusl. AMHHOKAIPOHOBAs KUCIOTa. KanpoH Kak MpeIcTaBUTeIb,
TIOJIMAMUIHBIX BOJIOKOH. VICMONB30BaHUE THUAPOIHM3a OCIKOB B IMPOMBIILICHHOCTH. [IOMMBHHMIXJIOPU, MOJUTETPAPTOPITHICH
(tethion). Denonmodopmaibaeruanbie mractMacchl. [emrymnoun. [IpoMbIuIeHHOE TPOU3BOACTBO XUMHUUECKHX BOJTOKOH.

HTorosoe 3ansitne

77- 78./luchhepenyuposannsiii 3auem no Kypcy XuMun
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3. XAPAKTEPHCTHKA OCHOBHBIX BUJIOB YYUEFHOM JEATEJLHOCTHU CTYJAEHTOB

Conep:xkanue o0y4eHus

XapaKTepuCTHKA OCHOBHBIX BH/IOB JIeSITEJIbHOCTH CTYACHTOB (HA YPOBHE Y4eOHBIX el CTBHII)

BakHennme XuMHYeCKHe
MOHATHSA

'YMeHue 1aBaTh ONPEACIIEHIE U ONePUPOBATh CIEAYIOIUMH XUMHYECKUMH OHSITHSIMH: BEILIECTBO,
XMUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE aTOMHAsI M MOJIEKYJISIpHAsI MAcChl, HOH,
QIJIOTPOINHS, H30TOIBI, XUMHYECKas! CBS3b, DJIEKTPOOTPHLATEIBHOCTD, BAJIEHTHOCTD, CTEIIEHb
OKHUCJIEHH, MOJIb, MOJIAPHAs Macca, MOJIAPHBIM 00beM ra3000pa3HbIX BEILIECTB, BEIECTBA
MOJIEKYJIIPHOTO U HEMOJIEKYJIAPHOI'O CTPOSHUS, PACTBOPBI, NMEKTPOIUT U HEAJIEKTPOJIUT,
PIIEKTPOIUTHYECKAst AUCCOLHUALIINS, OKUCIUTENb U BOCCTAHOBUTENb, OKHCIIEHUE U BOCCTaHOBIICHUE,
TeruI0BOM 3((EeKT peakiiy, CKOPOCTh XMMHUUECKOH PeaKIiy, KaTalu3, XAMUIECKOe paBHOBECHE,
YTIepOAHbIH CKENeT,

(OCHOBHEIE 3aKOHBI XUMHHU

DopmynupoBaHHe 3aKOHOB COXPAHEHHSI MacChl BEIECTB U IIOCTOSIHCTBA COCTaBa BELIECTB.

'Y cTaHOBKA IPUUHUHHO-CIICICTBCHHOM CBSA3H MEXKTY COACPIKAHUEM STHX 3aKOHOB M HAIICAHHEM
XUMHYCCKUX POPMYIT U ypaBHEHHA. Y CTaHOBKA BOJIOIMOHHON CYNTHOCTH MEH/IEICEBCKOM 1
COBpeMEHHOU (OopMYITUPOBOK meproandeckoro 3akona /1. . Menneneera. O0bsICHeHHE
(hbU3UIECKOro CMBICTIA CUMBOJIMKH ITEPUOTUUECKOM TaOIUIIBI XUMHUECKHX 35ieMeHToB /1. 1.
MemnneneeBa (HOMEPOB 3JIEMEHTA, MIEPHUOJIA, TPYIIbI) U YCTAHOBKA MPHYUHHO-CIICICTBCHHON CBS3H
MEKTy CTPOCHUEM aTOMa U 3aKOHOMEPHOCTSIMH M3MCHEHHSI CBOMCTB 3JIEMEHTOB M 00pa30BaHHBIX
UMH BEIICCTB B TICPUOAX U IPYIIIaX.

XapaKTeprCTHKA 3JICMEHTOB MAJIBIX M OOJBIINX TIEPHOIOB 0 UX MOJOKEHHUIO B [leproandeckoit
cucteme /1. 1. Menneneera

Baxueiiiue BeniecTsa u
MaTepuabl

XapakTepHuCTHKa COCTaBa, CTPOSHUS], CBOMCTB, TIOJyYECHHS U TIPUMEHEHUsI BaKHEHIIIMX METaJllIOB
(TA u Il A rpymm, amoMuHusL, JKelle3a, a B €CTECTBEHHO-HAYYHOM TPOdHUIIe U HEKOTOPHIX d-
PJIEMEHTOB) M UX COEAMHEHUM.

XapakTepuCTHKa COCTaBa, CTPOSHNUS, CBOWCTB, MOYYESHUs U IPUMEHEHHUS] BAKHEHIIINX HEMETAIJIOB
(VIII A, VP, VA rpymmn, a Takske asora u Gpocopa, yriepojaa ¥ KpEMHHS, BOJOPO/A) M UX
coeMHEeHMH. XapaKTepUCTHKa COCTaBa, CTPOSHHSI, CBOMCTB, OJTYYSHHUS] U IPUMEHEHUsI
BaXHEHUIIINX KJIACCOB YIIIEBOJOPOIOB (aJIKaHOB, IIKIIOATKA- HOB, aJIKCHOB, aJIKUHOB, ApEHOB) U X
HanOoJee 3HAYNMbIX B HAPOJHOX 035IICTBEHHOM IUIAHE MPEICTaBUTENCH.

AHaNOrM4Hasi XapakTepUCTHKa BAKHEHILNX MPEJCTABUTENEH IPYrUX KJIACCOB OPraHUYECKHX
COEIMHEHMIA: METaHOJIa M ATAHOJIA, CIIOXKHBIX 3(DUPOB, )KUPOB, MBLI, AIbICTHIOB ((HOpMabICTHI0B
U alleTalbJerua), KeTOHOB (aleToHa), KapOOHOBBIX KHCIOT (YKCYCHOM KHUCIIOTBI, ISl €CTECTBEHHO-
Hay4HOrO MpoQuIis npecTaBuTesel IPYrux KIaccoB KHCIIOT), MOHOCaXapuIoB (TIIIOKO3bI),
mrcaxapuIoB (caxaposbl), HONIKMCaxapuaoB (Kpaxmasa | IeJUTION036]), aHIIINHA, aMUHOKHCIIOT,
0EJIKOB, HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH, KAY4YKOB, IIACTMACC

XUMUYECKUH SI3BIK U
CMBOJIMKA

Vcrionb3oBaHKe B yaeOHOM U PO ECCHOHABHON IeATeIbHOCTH XUMUUECKIX TEPMHUHOB U
CHMBOJIHKH.

Ha3BaHue H3ydeHHBIX BEIECTB 10 TPUBUAIBHON MIIM MEXYHapOIHONH HOMEHKIIATYpe U
OTpa’KeHHE COCTaBa 3THX COSIMHEHUH C IOMOLIBI0 XUMUUECKUX (POPMYIL.

OTpakeHue XMMHUECKHX ITPOLIECCOB C TIOMOIIBI0 YPaBHEHUH XMMHUUECKHUX pPEeaKIni

XUMHUYECKUE pEeaKLIUU

OOBsCHEHNE CYIIHOCTH XUMHYECKHX TporeccoB. Knaccudukanus XuMHIeCKUX peakuii 1mo

[Pa3JINYHBIM MIPU3HAKAM: YUCIIY U COCTABY NPOIYKTOB H PEareHTOB, TEINIOBOMY 3((PeKTy,

HaIpaBJIeHUIO, (ha3e, HATMUIHIO KaTaIu3aTopa, N3MEHEHHIO CTeTIeHEel OKUCIICHHS 3JIEMEHTOB,

00pa3yIomuX BEIIecTBa.

'Y cTaHOBKa NMPHU3HAKOB OOIIET0 M PA3JIMYHOTO B THIIOJIOTHH PEAKIIMH sl HEOPTaHNYECKOM 1

OpraHMYECKON XUMUHU.

Knaccudumkarus BemecTB 1 MPOIECCOB ¢ TOUKU 3PEHNST OKUCICHHA-BOCCTAHOBIICHHS.

CocTaBneHHE ypaBHEHUN peakiyii ¢ TOMOIIBIO METO/a 3JIEKTPOHHOI0 OanaHca.

OOBsICHEHNE 3aBUCIMOCTH CKOPOCTH XUMHUYECKON PEAKINH U TOMOKEHUSI XHMHUYECKOT O
ABHOBECHSI OT Pa3IMYHBIX (PaKTOPOB

XUMHUYECKUH SKCEPUMEHT

BeImonHEeHIE XMMHIYECKOT0 SKCIIEPUMEHTA B TIOJIHOM COOTBETCTBHH C TIPABMIIAMH OE€30MTaCHOCTH.
HaOmonenue, ¢pukcays 1 ONMCaHUE PE3YIbTATOB MPOBEIEHHOTO IKCIIEPUMEHTA

Xumudaeckast HH( OpMaIis

[TpoBeneHne caMoCTOATENTFHOTO OMCKAa XUMUUECKOH HH(OPMAIIMHY C NCTION30BaHUEM PA3JIMIHBIX
MCTOYHHMKOB (HAYYHO-TIOMYJISIPHBIX M3AaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA).
Vcrionp30BaHNE KOMIBIOTEPHBIX TEXHOJIOTHI [T 00pabOTKN M Mepeaadl XMMHUIECKOH
rH(pOpMaIMH 1 ee IPEeCTABICHNS B Pa3INIHBIX (opmax

PacdeTs 0 XUMHUYECKAM
(dhopMyIaM U ypaBHEHUSIM

'Y cTaHOBKa 3aBHCHMOCTH MEXIY Ka4eCTBEHHOH W KOJTMYECTBEHHON CTOPOHAMH XMMHUYECKHX
00BEKTOB ¥ MPOIIECCOB.
Pemenne pacyeTHbIX 33124 110 XUMHIECKUM (hOpMysIaM U ypaBHEHHUSIM

[TpodunsHoe 1 podhec-

OO0BsACHEHNE XUMUYCCKHUX ﬂBJIeHPIﬁ, IMPpOUCXOAAIMX B IIPUPOAC, 6I>ITy 1 Ha IPOU3BOJICTBEC.




CHOHAJIBHO 3HAYNMOE
coziepIKaHue

Onpenenenne BO3MOXKHOCTEHN MPOTEKaHU XMMUYECKHX NIPEBPALICHUI B pa3IMYHBIX YCIOBHSX.
Co0urtoieHre TIpaByil SKOJIOTMIECKH IPaMOTHOTO TTOBEICHUS B OKPYXKAIOLIEH cpere.

OrneHKa BIMSIHUS XUMUYECKOI0 3arpsI3HEHUS OKPYKAIOLIEH Cpefibl Ha OpraHu3M YeJIOBEKa U Ipyrue
PKHBBIE OPTaHU3MBI.

CobioeHre paBui 0e301MacHOro 00parieHus ¢ TOPIOYNMHU ¥ TOKCHYHBIMHU BELIECTBAMH,
mabopaTopHbIM 000pynoBaHueM. I1oAroToBKa pacTBOPOB 3aJaHHOIN KOHIIEHTPALIMH B OBITY M Ha
[IPOU3BOJICTBE.

Kputnueckas olieHKa JOCTOBEPHOCTH XUMHYECKOH HH()OPMALIH, TIOCTYAIOMEN 13 pa3HbIX
MCTOYHUKOB




4. YCJIOBUS PEAJIM3AIIMA YUEBHOM JANCIHUIIJINHBI
«XHMHA»

OcBoeHue nporpaMMbl Y4eOHOH AUCIMIUINHBI « XUMUS TIPEIIoaracT Haluine:

+ kaOuHeTa XUMHHU C JabopaTopuei ¥ J1abOpaHTCKOW KOMHATOH, B KOTOPOM HMMEETCS BO3MOXKHOCTH O0ECHEYHTh
cBOOO/IHBIN ocTyn B IHTEpHET BO BpeMst y4eOHOT0 3aHSTHS M B TIEPHO]] BHEYYEOHOM AEATEIHHOCTH 00yJatonXCs;

e TIOMElIeHHe KaOuWHeTa JODKHO YIOBJIETBOPATH TpeOoBaHMAM CaHUTapHO-3IUIEMHAOIOTHYECKIX TIPaBWiI H
HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u OBITH OCHAILIEHO THITOBBEIM 000PYIOBaHHEM, YKa3aHHBIM B HACTOSIIINX
TpeOOBaHMUSX, B TOM YHUCIIE CIICIMAIN3UPOBAHHON yueOHON MEOEIbIO U CPEeACTBAMH O0OYIEHUsI, JOCTATOYHBIMH ISl BBITTOTHEHHS
TpeOOBaHUI K yPOBHIO MTOJrOTOBKH 00Y4JarOIINXCs;

e B KaOWHeTe JOJDKHO OBITH MYJIbTUMEIUIHOE 000PYIOBaHHUE, ITOCPENCTBOM KOTOPOTrO YIaCTHHKH 00pa30BaTENbHOIO
TIpoLecca MOTyT IIPOCMATPUBATh BU3YaIbHYI0O HHPOPMAIIHIO TI0 XMMHUH, CO3/[aBaTh ITPE3EHTAINH, BUEOMATEPHAIIBI U T. II.

B cocraB yueOHO-METOIUUECKOTO U MaTepUaIbHO-TEXHUYECKOI'0 OCHAIIEHHS KaOWHEeTa XMMUHU BXOJSAT:

* HaTypaJbHbIe 00BEKTHI, MOAENH, TPUOOPHI M HAOOPHI ISl IOCTAHOBKH JIEMOHCTPAIIMOHHOTO U YY€HHYECKOTO

IKCIIEPUMEHTA;
. neYaTHbIE U SKPAHHO-3BYKOBBIE CPEACTBA 00yUEHUS;
. CPEJICTBA HOBBIX MH(OPMAIIMOHHBIX TEXHOIOTHIA;
. PEaKTHUBHI,
. NepeYHH OCHOBHOM M IOTIOJIHUTENBHON yueOHOU TUTEPATypHI;
. BCIIOMOTATEbHOE 000PYI0BaHUE U HHCTPYKIIUH;
. OMOIMOTECUHBIH (DOHI.

B Oubnuoreunsiii GoHn BXoAAT y4eOHHMKHM M ydeOHO-meronmyeckue KomiuiekTel (YMK), pekoMeHIOBaHHbBIE WK
JIOMYIIIEHHBIE [T UCMOJIB30BaHMS B MPOPECCHOHANBHBIX 00pa30BaTENbHBIX OPraHU3AIMAX, PEATH3YIOMINX 00pa30BaTENbHYIO
nporpaMMy cpeznHero oouero oopasosanus B npeaenax ocsoenust OIIOIT CTIO Ha 6a3e 0oCHOBHOTO 001Iero 00pa3oBaHHMS.

bubnuoreunsiit GoHIT MOKET OBITH JOMOTHEH XUMHUCCKON SHIMKIIONCANEH, CIIPaBOUHHKAME, KHUTAMHU YIS YTCHHUS I10
XUMHH.

B MpOo1ECCe OCBOCHUA IMTPOIrpaMMbI yqe6H0171 JUCIHIUITIINHBI «XUMUSD CTYACHTBI JOJKHBI UMETh BO3MOKHOCTh JOCTYIa K
9JIEKTPOHHBIM y4eOHBIM MaTepHajIaM [0 XUMHUH, IMEIOIUMCS B CBOOOIHOM AOCTYIIe B ceTH VIHTepHeT (37eKTPOHHBIM KHUTaM,
MIpaKTUKyMaM, TecTam, MaTtepuasnam EI'D u ap.).

JIUTEPATYPA
[ns crynenTos

Tabpuenan O.C, Ocmpoymos H.I'. Xumus [yt npodeccuil ¥ CreluanibHOCTeH TeXHHYECKOro Npoduiis: yueOHHUK A
CTYA. yupexaenuii cpea. npod. odpazoBanus. — M., 2014.

Taopuensn O.C, Ocmpoymos H.I'., Ocmpoymosa E.E. u dp. Xumus juis npodeccuii ¥ crienuanbHOCTEH eCTeCTBEHHO-
HAYYHOTO MPOQUIsL: YUeOHHK JUIS CTYA. yIpexaeHui cpen. mpod. odpazosanus. — M., 2014.

Taopuenan O.C., Ocmpoymos H.I. Xumus s npodeccuil W CIEIHMAIBHOCTEH COIMAIbHO3KOHOMHYECKOTO U
T'YMaHUTaPHOTO PO UIIel: yIeOHNK JJIsl CTYA. yUIpexaeHui cpel. npod. odopazosanus. — M., 2014.

T'abpuenan O.C., Ocmpoymoe H.I., Cnaorxoe C.A., /[opogpeeea H.M. llpaktukym: yde0. mocobue I CTYI.
yupexeHuii cpea. npod. odpazoBanus. — M., 2014.

Taopuensn O.C., Ocmpoymos H.I., Cnaoxos C.A. Xumusi: nocobue st moaroroBku k EI'D: yued. nocobue st cTy.
yupexeHuii cpea. npod. odpazoBanus. — M., 2014.

Tabpuensn O.C, JIvicosa I'.I'. Xumusi. TecTsl, 3871241 U yIPaKHEHUs: yae0. MocoOue sl CTy. YUpexaeHuit cpe. npod.
obpazoBanust. — M., 2014.

Epoxun FO.M., Kosaneea H.b. Xvmus i npodeccuii U CIEMUATFHOCTEH TEXHHYECKOTO M €CTECTBEHHO-HAYYHOTO
npodueit: yaeOHUK IS CTYA. YIpeXKIeHUH cpel. mpod. odpa3zoBanusi. — M., 2014.

Epoxun FO.M. Xvumus: 3anaun U yIpaXHeHUA: yae0. mocodue Ui CTy. YIpeKIeHni cpen. mpod. obpa3oBanmst. — M.,
2014.

Epoxun FO. M. COOpHUK TECTOBBIX 33JaHUH 10 XUMHU: y4e0. ITocoOue AT CTYA. YUPExKACHUH cpe. mpod. 00pa30BaHMS.
— M., 2014.

Epoxun 10. M., Kosaneea H. b. Xvmus [t ipodeccrii M CIIeNUaIbHOCTEH TEXHUYECKOTO MPOGMIIL. DIEKTPOHHBIN
y49e0HO-METOINIeCKui KoMIureke. — M., 2014.

Cnaokoe C. A, Ocmpoymoeé H.I., I'abpuenan O.C, Jlykvanoea H.H. Xumus st npodeccuii W crieruaibHOCTEH
TEXHUYECKOTO MPOGWIL. DIEKTPOHHOE MPHUIOKECHHE (DIEKTPOHHOE YUeOHOe M3TaHWe) UL CTYHA. YUIPSKICHHU cpem. mpod.
obpazoBanust. — M., 2014.

Jns npenonaBatens

®enepanpHbIii 3ak0H 0T 29.11.2012 Ne 273-D3 «O6 obpazosanun B Poccuiickoit Deneparmm.

[Ipukaz MunncrepctBa obpasoBanms u Haykun P® or 17.05.2012 Ne 413 «O6 yrBepxneHun QenepaibHOro
TOCYIapCTBEHHOT0 00pa30BaTENFHOTO CTAHAAPTA CPEJHETO (IIOJTHOT0) 00IIero 00pa3oBaHus».

[Ipukaz MunucrepctBa obpasoBanus W Haykn PD or 29.12.2014 Ne 1645 «O BHecenmn n3MeHeHuil B [Ipukas
MunucrepctBa obpazoBanust u Hayku P® or 17.05.2012 Ne 413 “O0 yrBepxaeHnu (emepaabHOrO TOCYyIapCTBEHHOTO
00pa3oBaTENILHOrO CTAHIApTa CPEAHEr0 (TIOTHOT0) 00IIero 00pa30BaHuUs ».

[Tncemo [lemaprameHnTa rocyAapCcTBEHHON MOMUTHKM B cepe MoAroroBku padoumx kaapoB u AI1O MunoOpHaykn



Poccun ot 17.03.2015 Ne 06-259 «PexomeHpanmy 1o OpraHM3alliM IMOIXYYEHHsI CpeaHero olmiero oOpa3oBaHus B Ipenenax
OCBOEHHSI 00pa30BaTENBHBIX ITPOTPAMM CPEIHETO MPOEeCcCHOHATIBHOI0 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIero oopa3oBaHus
¢ yueroM TpeOoBaHMH (emepanabHBIX T'OCYIapCTBEHHBIX 00pa3oBaTENbHBIX CTaHJApTOB W IOIydaeMol NpodeccHu WU
CHEMaTILHOCTH CPEAHET0 NpodeccHoHaIbHOro 00pa3oBaHus.

Tabpuenan O.C., JIvicosa I'.I'. Xumust: KHHATA TS TIpenioaBatels: yae0.-Merof. mocodue. — M., 2012,

Tabpuenan O.C. u op. Xumus it mpoeccrii U CeHaIbHOCTEH TEXHUIECKOT0 MPOGUIIS (3JICKTPOHHOE IIPUIIOKEHHE).

WuTepner-pecypchl

www.pvg.mk.ru (onummuana «[lokopu BopoObeBbl TOphD»).

www.hemi.wallst.ru (O6pa3oBaTenbHbIi CAHT IS IIKOITBHUKOB « XHUMHUS).

www.alhimikov.net (O6pa3oBaTenbHbIA CAiiT IS MIKOTBHUKOB).

www.chem.msu.su (DsekTpoHHas GUOIHOTeKa IO XUMHUH).

www.enauki.ru (MHTepHeT-u3AaHue i yauteneid « ECTecTBeHHbIE HAYKN»).

www.1september.ru (metomuueckas razera «IlepBoe ceHTOPs»).

www.hvsh.ru (xypHam « XHMHS B IIIKOJE) ).

WWW.hij.ru (kypHan « XUMHS 1 )KU3HBY).

www.chemistry-chemists.com (3meKTpoHHbIH KypHAT « XUMHUKH U XHMHSD»).



http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://www.chemistry-chemists.com/

5. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHHW S YYEBHOM JUCIUILIAHBI

KoHTpoas 1 oneHKa pe3yIbTaTOB OCBOCHUS YICOHOM MUCITUTUTHHBI OCYIIECTBIISICTCS MPEMoaBaTeieM B IPOIECCe MPOBEACHUS
MPAKTHICCKUX 3aHATUH, TECTHPOBAHUS, a TAKXKC BBIMOTHECHUS OOYUYAIOIIMMHUCS WHIUBUAYAIBHBIX 3aJlaHUN, IPOCKTOB,
HMCCIEIOBAHUI

®opMbI 1 MeTOABI KOHTPOJISI 1

PesynbTaThl 00y4yeHusi (0CBOCHHBIC YMEHHsI, YCBOCHHbIEC 3HAHNSA) OLICHKH Pe3yJ1bTaTOB 00y4YeHHs
1 2

HaOM0IeHIe

paboTa ¢ TOMOTHUTEIBHOMN

TepaTypoi, cobecenoBaHue

[IPAKTUYECKHE 3aHATHSA 10 PEIICHUI0

3a/1a4, 3aII0JTHEHUE, COCTaBIEHUE

cxeM (TaOJInI]). TECTHPOBAHUE,

YCTHBIH ompoc

npeomemmnoie:

- c(hOpMHUPOBAHHOCTD IPE/ICTABICHUH 00 XMMHUYECKOH KYNbType KaK YCIOBHH
IOCTH)KEHHSI YCTOWYMBOTO (cOaJaHCHPOBAaHHOI'0) Pa3BUTHSI OOLIECTBA W IIPUPOIHI,
PKOJIOTMYECKHX CBA3SX B CHCTEME «UEIOBEK—O00IECTBO—IIPUPOIar;

- c(hOpMHUPOBAHHOCTb 3KOJIOIMYECKOT0 MBIIUIEHHSI H CIIOCOOHOCTH YYHUTHIBATh U
OLIEHUBATH HKOJIOTMUECKHE TIOCIIEICTBUS B pa3HbIX chepax AesTEbHOCTH;

- BIAJICHHE YMEHMAMU MPUMEHSTh SKOJOTMYECKHEe 3HAHHUS B >KU3HEHHBIX
CUTYaIUAX, CBI3aHHBIX C BBIIOJHEHUEM THIWYHBIX COLMAIIBHBIX POJIEH;

- BJAJICHHE 3HAHUAMHU HKOJOIMYECKHMX MMIIEPAaTHBOB, TPAXKAAHCKUX TpaB U
00s13aHHOCTEW B 00JIACTH DHEPro- M pecypcocOeperkeHnsi B MHTEpecax COXpaHEeHUS
OKpY>KaIoIIeH Cpejibl, 310POBbs U 0€30MaCHOCTH JKU3HHY,

- c(hOpMHUPOBAHHOCTD JINYHOCTHOT'O OTHOLIEHUS K KOJIOTHUECKUM IIEHHOCTSIM,
MOpPaJIbHONH OTBETCTBEHHOCTH 3@ 3KOJIOTMUECKHE TIIOCIEICTBUS CBOMX JEHCTBHH B
OKpYy>Karollel cpene;

- c(hOpMHUPOBAHHOCTh CIOCOOHOCTH K BBINOJHEHHIO MPOEKTOB JKOJIOTHYECKH
OpPUEHTUPOBAHHOW COLMAJIBHOM  JESITEIbHOCTH, CBSA3aHHBIX C  JKOJOIMYECKOU
0€30MacHOCTBIO OKpYXKalollel Cpelpl, 370pOBbEM JIIOACH U IOBBINICHHEM HX
DKOJIOTHYECKON KYJIBTYPBI.

] Hannuue:
iuunocmmule: .
. . -[I0/ICOTOBJICHHBIX NPE3CHTALINIA;
- YCTONYMBBII HHTEPEC K UCTOPUHU M JOCTHXKEHHSIM B 00JIACTH IKOJIOTHH; .
- COOOILICHMIA;

- TOTOBHOCTB K IPOJIOJKEHHIO 00pa30BaHusl, TIOBBIILICHUIO KBATU(UKALIUH
B M30paHHOM TNPOPECCHOHATIbHOW  JEATEIBHOCTH,  HCIOJIb3YyS  IOJy4YCHHbIC
DKOJIOTMYECKHE 3HAHMS,

- O0BEKTMBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIMHA B 00aCTH DKOJIOTHH IS
uesoBEKa U ODIIECTBA;

- yMEHHs NPOAHAIN3UPOBATH TEXHOT'CHHBIE IOCIEACTBUS JJISl OKPYXKAFOIICH
cpe/ibl, OBITOBOM U MPOU3BOICTBEHHOM JIEITEILHOCTH YElIOBEKa;

- TOTOBHOCTH  CAMOCTOSTENIFHO J0OBIBATH HOBBLIE JUIA Ce0s  CBEIEHHS
PKOJIOTMYECKON HAINpPaBICHHOCTH, WCIONb3YS [UIi 3TOTO JIOCTYIHBbIE HWCTOYHUKHU
nH(popManuy;

- yMEHHE YNpPaBIsTh CBOEH IO3HABATEIBHON JEATEIHHOCTHIO, MPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOI'0 MHTEIUIEKTYaIbHOI'O Pa3BUTHS;

- yMEHHE BBICTPaWBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIICHHS B KOMaHIE IO
SIICHUIO OOINKX 3a/Ja4 B 00JIACTH SKOJIOTUH,

-0 OpMIICHHBIX pedepaToB;
3amura pedepatos.

) Hannane:
lMemanpeomemHuule:
|- IO OTOBJIEHHBIX
- OBJAJEHWE YMEHUSAMH W HaBBIKAMH pa3JIMYHBIX BHIOB I03HABATEIHHON ﬂv
o Mpe3eHTaIHI;
eI TeTHbHOCTH IJISl M3y9EHHUS Pa3HBIX CTOPOH OKPYXKAOIIEH CpPEIbL; p 1, .
COOOIIIEHNIH;

- TIpUMEHEHHE OCHOBHBIX METOOB ITO3HAHUA (OIHMCaHM, HaOIOeHNS,
PKCIIEpUMEHTa) Ui W3Y4YEHUs pa3iMYHBIX MPOSABICHUM  aHTPOIOT€HHOTO
BO3/IEHCTBUS, C KOTOPHIMH BO3HMKAaeT HEOOXOAMMOCTb CTaJKHBaThCsi B
podeccroHaIbHOM chepe;

- yYMEHHE ONpEAeNATh LENU W 33Ja4M AESITEIbHOCTH, BBIOMPATh CPENCTBA HX|
OCTIDKEHHS Ha MIPAKTHKE;

- YMEHHE HCIIOIb30BATh PA3JINYHBIC HCTOYHUKH JUTS IOIYUSHUS CBEACHUN

- OKOJOTMYECKOW HAMpPABIEHHOCTH W OICHMBATh €€ JOCTOBEPHOCTH JUIA
TOCTVDKEHHS TIOCTABJICHHBIX LIEJEH M 33734

Ilo3naBareabHble YV ]|

- yMEHHME CTaBUTh Y4eOHyI0 3ajady, BBIOMpaTh CIIOCOOBI W HaXOAUTH
nH(pOpMAanuio JUIs ee peleHus;

- yMeHHe paboTaTh ¢ MHpOpMAIHEH, aHATN3UPOBATh U CHHTE3MPOBATh HOBHIC
3HAHWS, YCTAaHABINBATH IPUYNHHO-CIIC/ICTBEHHBIC CBSI3H;

- ymeHue (GOpMYIHpPOBATH ITPOOIIEMY M HAXOAUTH CIIOCO0 €€ perIeHus

- K3. Ananm3upoBath CHTyaluio, OCyIIeCTBISATh TEKYIINI U HTOTOBBIN

- oopmIteHHBIX pedepaToB;
-[IPAKTUYECKUX paboT, CBSI3aHHBIX C
mpodeccueit

3amura pedeparon




KOHTPOJIb, OILEHKY M  KOPPEKIMIO COOCTBEHHOH  JIESITENBbHOCTH, HECTH
OTBETCTBEHHOCTH 32 PE3YIbTATHI CBOEH pabOTHI.

OK4. OcymectBiars NMoUCK HH(OpMAnny, HEOOXOAMMOW Juist 3((HEKTUBHOTO
BBINTOTHEHHS PO ECCHOHABHBIX 33/1a4.

OKS. Vcnone3oBats HHGOPMAIIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHU

PeryasituBueie YY/I,
- OBJIQ/ICHHE HAaBBIKAMU CaMOCTOSITENIFHOIO TPHOOPETEHUS] HOBBIX 3HAHHH,
OpraHu3aluy y4eOHOH e TeTbHOCTH, MOCTaHOBKU IIeTIeH, IUTaHUPOBAHMUA,

CAMOKOHTPOJISI M OLIEHKH PE3YJIbTATOB CBOEH JEATEIBHOCTH;

- IOHUMAaHUE Ppa3IHyuii MEXIy HCXOAHBIMU (akTaMH M TUIOTE€3aMHU Ui HX|
00BSCHEHUS, TEOPETUIECKIMU MOJIENISIMH U pEaIbHBIMU O0BEKTaMI;

- OBJIa/ICHHE YMEHMSIMH 3KCHEPHUMEHTAIBHONH MPOBEPKH BBIIBUTAEMBIX THIIOTE3,
[pa3pabOTKH TEOPETHYECKUX MOJIEIEeH MPOIIECCOB/IBICHUN

OK2. OpranusoBbsIBaTh COOCTBEHHYIO J€ATEIBHOCTh, HCXO/S U3 LEIH U CIIOCOO0B
€€ JOCTIDKEHNSI.

OK3. AHanu3upoBaTh CUTYAIIHIO, OCYILECTBIATh TEKYIUH U UTOrOBBIH KOHTPOJIb,

OLEHKY W KOPPEKIHIO COOCTBEHHOW  JESTENBHOCTH, HECTH

OTBETCTBEHHOCTb 33 PE3YJIbTaThl CBOSH paboTHI.

KommyHukaTuBHbie YY/I

- pa3BUTHE MOHOJIOTHYECKOH W JHMaJOrMUecKOW pedyH, yMEHHE BbIpakaTh CBOM
MBICIT U CIIOCOOHOCTB BBICIYIINBATh COOECETHHUKA;

- OCBOEHUE TNIPUEMOB JCHCTBUN B HECTAHIAPTHBIX CUTYaLHAX;

- bopmupoBanne ymeHuil paboTaTh B TpPYNIE C BBIIOJIHEHHEM Pa3IHMYHBIX
COLIMAJIBHBIX POJIEH, BECTH AUCKYCCHIO

OK 6. PaGotaTh B koMaH i, 3pEeKTHBHO OOIIATHCS C KOJIETaMH, PyKOBOJICTBOM.
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