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Pabouas mporpamMma JHUCHMIUIMHBI OJI0OpEeHa Ha 3acedaHuu Kadeapsl
OOIIUX JUCHUIUIUH CPETHETO MPO(PECCHOHATEHOI0 00pa30BaHMUs.

[TpoTokon ot 15.12.2025 r. Ne 4.

3aBeayromumii kadeapoi . JL.M.ITanTeneen

Pa3zpabotunk JI.. bazapHoBa



1. OBIIASI XAPAKTEPUCTHUKA PABOYEI TIPOTPAMMBI
JTUCHUATIIMHBI

OV /.07 Xumug

(MHICKC, HANMCHOBAHUE TUCIIUTUTHHEI)

1.1. Ob6sacTh npuMeHeHus1 padoveil MPOrpaMmbl

Pabouas mporpamma AMCUMIUIMHBI pa3paboTaHa Ha OCHOBE MHUCbMa
JlenapramMeHTa TOCYAapCTBEHHOW MOJUTUKH B cdepe MOATOTOBKU padoumx
kajapoB u [AI10 «Pexomenmanuu no opraHu3alydy MOJYyYEHUS CPEHEro OOIIETro
oOpazoBaHMsl B TIpejesiax OCBOCHHS OOpa30BaTEIbHBIX MPOTPAMM CPEIHETO
npodeccuoHaIbHOTO 00pa30BaHUsI Ha 0a3e OCHOBHOTO OOIero oOpa3oBaHUS C
y4eToM TpeboBaHu# (penepanbHbIX TOCYIaPCTBEHHBIX CTAHAAPTOB U MOTydaeMOn
npodeccun Win CeUalIbHOCTH CPEIHETO MPOodhecCUOHATBFHOTO 00pa30BaHUS OT
17 mapta 2015 r. Ne 06-259.

PaGodas mporpamMmMa COOTBETCTBYET TpEOOBaHUSM K MPEAMETHBIM
pe3ylnbTaTaM OCBOCHMSI JAaHHOM TMpPEeAMETHOM 00JacTH, YCTaHOBIIEHHBIM
®denepanbHbIM TOCYIapCTBEHHBIM 00pa30BATENbHBIM CTaHAAPTOM CPEIHErO
oOmero oOpazoBanust (IIpuka3 MunucrepcTBa npocBelieHus Poccuiickoit
Oenepaunun oT 12 aBrycra 2022 roma Ne 732 «O BHECEeHMM H3MEHEHHUU B
denepanbHbIil TOCYJapCTBEHHBIM 00pa30BaTENbHbINA CTaHIAPT CPEAHETO OOIIETro
o0pa3oBaHusl, YTBEPKIACHHBIN MpukazoM MuHucTepcTBa 00pa3oBaHUs U HAyKH
Poccuiickoit ®epepauun ot 17 mas 2012 1. Ne 413» 3apeructpupoBad
MunroctoM Poccun 12 centsabps 2022 rona, peructpaiimoHubiii Homep 70034).

1.2. MecTo AMCUMIIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM NPOrpaMMbl

Hucuummaa  «XUMHS»  OTHOCHUTCS K 00S3aTCNbHBIM  YUEOHBIM
JUCIUIUIMHAM  pa3fena  o0mieo0pa3oBaTeIbHOM  MOATOTOBKH — MPOTPAMMBI
MOATOTOBKU creruanuctoB cpeadero 3BeHa (IITICC3), dopmupyemMbix u3
o0s3aTenbHBIX TTpeaMeTHBIX obmacteit @I'OC cpeanero obiero oOpa3zoBaHus, s
cneunanbHocteit CIIO.

1.3. Hesb 1 mi1aHupyeMble pe3yJIbTaThl 0CBOCHUS 1M CHUIIMHBI

N3yuyenune mpucuumumbabl «OY (.07 Xumusy» HaNpaBiIe€HO Ha JOCTHXKEHUE
nenu: (GOpMUpPOBAHHE Y OOyYalOIMIUXCS TPEACTABICHHS O XUMHYECKOM
COCTaBJISIIOIIUNA €CTECTBCHHO-HAYYHOM KapTHHBI MHUPAa KaK OCHOBBI MPUHATHUSA
pELICHUN B JKU3HEHHBIX W MPOU3BOJCTBEHHBIX CHUTYalMSIX, OTBETCTBEHHOTO
MIOBEJICHUS B IIPUPOJHOM CpeEIe.

3amaun TUCIUIIIINHEL:

chopMUpOBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMUUYECKUX
IIPOLIECCOB U SIBJICHUHM B OKPYXKAIOLIEH CpeE, LEIOCTHOW HAyYHOM KapTHUHbI MUpa,
B3aMMOCBSA3H U B3aMMO3aBUCUMOCTH €CTECTBCHHBIX HAYK;



pa3BUTh YMEHUS COCTaBIATH (OPMYJIbl HECOPTAaHMYECKUX W OPTraHUYECKHX
BCIIECTB, YpaBHEHUS XHMHYECKHUX pEAKIUH, OOBICHATh WX  CMBIC]H,
MHTEPIIPETUPOBATH PE3YJIbTAThI XUMHUUECKHUX IKCIICPUMEHTOB,

chopMHpOBAaTh  HABBIKM  MPOBEACHUS  MPOCTEHUIINX  XUMHUYECKUX
IKCIIEPUMEHTATIBHBIX HCCIECOBAHUN C COOJIOJICHHEM TMpaBmi 0e30MacHOTO
oOparieHus ¢ BEIecTBaMU U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

pPa3BUTh YMEHHS HCIOJb30BaTh WHGOPMAIMI0 XUMHUYECKOTO XapakTepa W3
Pa3IMYHBIX UCTOYHUKOB,;

chopMHpPOBATh YMEHUS TIPOTHO3UPOBATH MOCICACTBUS CBOCH MEATEIHLHOCTH
Y XUMHYECKHUX MPUPOJIHBIX, OBITOBBIX U IMMPOW3BOCTBEHHBIX MPOIIECCOB;

chopMHpOBaTh TOHUMAHUE 3HAYMMOCTH JOCTIKEHUH XUMHUCCKOW HAYKU U
TEXHOJIOTHH JUTSl pa3BUTHUS COIIMATLHONM 1 TIPOU3BOACTBEHHOM Cep.

B pe3ynbrare 0CBOCHUS TUCIUILTAHBI 00YUYaOIMIUNCS JOKCH:

BJIAJCTh  CHCTEMOM  XMMHYECKMX  3HAaHWW, KOTOpas  BKIJIIOYACT:
OCHOBOTIOJIATAONINE TOHITHS (XUMUYECKHI JJIEMEHT, aToM, JJICKTPOHHAs
o0Ooylouka aToMma, S-, p-, d-dJEKTpOHHBIE OpPOWUTANM aTOMOB, WOH, MOJICKYJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIBLHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BEM, YIIIEPOIHBIN CKelleT, PYHKIIMOHAIbHAS
Tpymma, pajaukai, HW30MEpHUs, H30MEPHI, TOMOJOTHYECKHN psil, TOMOJOTH,
YTIEBOAOPOBI, KHUCIOPOJ- M a30TCOJACPKAIINE COCAMHCHHS, OMOJIOTHUUECKH
aKTUBHBIC BEMIeCTBA (YTIEBOIBI, JKUPBI, OCTKHI), MOHOMED, TIOITUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIC COCIWHEHUS, KPUCTAUTMYECKAs PEIIeTKa, THIIBI

XUMHAYECKUX  peaKuuu (OKHCIIUTETbHO-BOCCTAHOBUTEIIBHEIE, JK30- U
SHAOTEPMUYECKHE, PpPEaKIUU HMOHHOTO OOMEHa), pacTBOpP, DJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, ANEKTPONUTHYECKAS JTUCCOLMALINS, OKHCIIUTEb,

BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON pEaKluu, XUMHUYECKOE pPABHOBECHE),
TEOPUM M 3aKOHbI (TEOpUS XHWMHUUYECKOIO CTPOCHUS OPraHUYeCKHX BEIlECTB
A.M. bytnepoBa, Teopus HIEKTPOIUTHUYECKON TUCCOIMAIMH, EPUOIUYECKUIM
3akoH J[.M1. MenneneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (DAKTOJIOTHYECKHE CBEJIEHUS O CBOWCTBAX, COCTABE,
HOJyYeHUHM U O€30IaCHOM HCIOJb30BaHUU BAKHEUIIUX HEOPraHUYECKUX MU
OpPTraHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU JesaTeTbHOCTH uenoBeka (P1);

YMETh BBIBIAATH XapaKTE€pHblE MPU3HAKA M B3aWMOCBS3b H3YUYEHHBIX
NOHATUH, MPUMEHATH COOTBETCTBYIOIIME IOHATUS NPH ONHCAHUU CTPOECHUS H
CBOMCTB HEOPraHMYECKMX W OpPraHMYECKUMX BEIIECTB W MX MPEBPAILCHHH;
BBISIBJISITh B3aMMOCBSI3b XMMUYECKUX 3HAHUU C MOHATUSAMU M MPEJICTABICHUAMHU
JIPYTUX €CTeCTBEHHOHAaY4YHBIX NpeaMeToB (P2);

yMETh  MCHOJb30BaTh  HAWUMEHOBAHMS  XUMHUYECKHX  COEIMHEHUU
MEXAYHApPOJHOIO CO03a TEOPETUYECKON W MPUKIAAHOW XUMHUU U TPUBUAJIBHBIC
Ha3BaHUS BaXXHEMIIMX BellecTB (PTWUJIEH, AaleTWJIeH, TJMLIepuH, (eHon,
dbopmanpaerua, ykCcycHash KUCIOTa, TJIMIMH, YTapHBIM Tra3, yTIeKHUCIbId ras,
aMMUaK, raiieHas W3BeCTb, HEraiieHas W3BECTh, MHUThEBas COJla U JIPYTHUX),
COCTaBJISAITh (POPMYJIBI HEOPraHMYECKUX M OPraHMYECKHUX BEIECTB, YPaBHEHMS
XUMHUYECKUX PpEeaKlIHid, OOBACHATh HUX CMBICI; MOJATBEPXKIATh XapaKTepHbIE



XMMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU SKCHEPUMEHTAMH U
3anuCcsIMU ypaBHEHHUH xuMuueckux peakuuid (P3);

YMETh YCTaHABIMBATh MPUHAMICKHOCTh H3YUYEHHBIX HEOPTraHUYECKUX U
OpraHUYECKUX BEUIECTB K OMNPEACICHHBIM KijaccaM W TpyIIaM COEIUHEHHI,
XapakTepu30BaTh MX COCTAaB M BAXKHEHUIIME CBOWCTBA; OINPEIETATh BHUJIbI
XUMUYECKUX CBs3eM (KOBaJICHTHAsl, MOHHAS, METAJNINYECKAasi, BOJIOPOIHAS), TUIIbI
KPUCTAJUTMUECKUX PEIIETOK BEIIECTB; KJIACCU(UIIMPOBATH XUMHUYECKHE PEAKIHH
(P4);

chopMupoBaTh  MPEACTABICHHS: O  XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XMMUU B TTO3HAHUU SIBIICHUUN TIPUPO/IBI,
B (OPMUPOBAHUU MBIIUICHUS] W KYJbTYpbl JUYHOCTH, €€ (YyHKIHOHATHHOU
IPaMOTHOCTH, HEOOXOJIMMOM JUIsl pellieHUs] MPAKTUUECKUX 3a7a4 U IKOJIOTUYECKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBbIO U npupoanoit cpene (PS);

YMETh MPOBOJUTH PACUEThl MO XUMHYECKUM (opMysiaM U ypaBHEHUSIM
XUMUYECKUX  peakIuii ¢  HUCMOJb30BaHWEM  (U3MYECKUX  BEIIUYUH,
XapaKTepU3yIOIINX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: MAacchl, OOBbema
(HOpMaJIbHBIE YCIIOBHSA) T'a30B, KOJWYECTBA BEUIECTBA; UCIOJIb30BaTh CHCTEMHbIE
XUMUYECKUE 3HAHUSL IS TPUHITUS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM - YMETh IIIaHUPOBATH U
BBINIOJIHATh XUMUYECKUM SKCHEPUMEHT (MPEBpAIlCHHs] OPraHUYECKUX BEIIECTB
IpU HarpeBaHWM, MOJIYYEHHE ATHICHA U W3YYEHUE €ro CBOMCTB, KaUECTBEHHBIE
peaklMK Ha allbJIeTUAbl, KpaxMai, YKCYCHYIO KUCIOTY; JAeHaTypauus OeIKoB Mpu
HarpeBaHUM, IBETHHIE PEAKIMHU OEJIKOB; MPOBOAUTH PEAKIIMM MOHHOTO OOMEHa,
ONpeNeNsITh Cpely BOJHBIX PAaCTBOPOB, KaueCTBEHHBIE pEaKIMM Ha Cyibdart-,
KapOOHAT- W XJIOPUI-aHUOHBI, HA KATUOH aMMOHHSI; PeIIaTh YKCIEPUMEHTAIbHBIC
3agaun 1o temaM "Metamiel" u "HeMetamibl") B COOTBETCTBHMU C TpaBHIIaMU
TEXHUKA O€30MacCHOCTH TMpU OOpalieHuu C BelIeCTBaMH U J1ab0paTOpPHBIM
000py/I0BaHUEM; MIPEICTABIAThH PE3YIbTaThl XUMUUYECKOTO IKCIIEPUMEHTA B (popme
3aMuCcH ypaBHEHUW COOTBETCTBYIOIIUX PEAKIUi W (POpMyIHpPOBATH BHIBOJIBI HA
OCHOBE ATUX pe3ynbTaToB (P6);

YMETh aHAJIM3UPOBATh XUMHUECKYIO0 HHPOPMAIIUIO, TTOTyYaeMyI0 U3 Pa3HBIX
MCTOYHHUKOB (CpeACTB MaccoBOi nHpopManuu, cetb UuTepHeT u npyrue) (P7);

BJIAJE€Th OCHOBHBIMHM METOJaMHM HAy4YHOTO T[O3HaHUS BEUIECTB U
XUMUYECKUX SIBICHUN (HAONIOAeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOAEIUPOBAHUE)
(P8);

yMETh MPOBOJIUTH PACUEThl MO XUMHUYECKUM GOpMyJiaM U ypaBHEHUSIM
XUMUYECKUX  peakluil ¢  HUCMOJb30BaHWEM  (U3MYECKUX  BEJIMYUH,
XapaKTEepU3yIONIMX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: MAacChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) T'a30B, KOJWYECTBA BEIIECTBA; UCIOJIb30BaTh CHCTEMHbBIC
XUMHUYECKUE 3HAHUS IS TPUHATUS PEIICHU B KOHKPETHBIX JKHU3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX NpuMeHeHueM (P9);

yMETh  I[UIAHUPOBaTh W BBINOJHATh  XHUMUYECKHH  DKCHEPUMEHT
(mpeBpanieHusi OPraHWYECKUX BELIECTB IPU HAarpeBaHUM, NOJYYECHHs 3THIIEHA U
U3YYEHUE €ro CBOMCTB, KAYECTBEHHbIE pEaKUUM Ha ajdbJerH]bl, Kpaxmal,
YKCYCHYIO KHUCJIOTY; JA€HaTypauus O€JIKOB NpU HarpeBaHWH, LBETHBIE pEaKLUU



O€JIKOB; TPOBOJUTH PEAKIIMd HMOHHOTO OOMEHa, OMNpeNeNsiTh CpeAy BOIHBIX
pPacTBOpPOB, KAUECTBEHHbBIC PEAKIIUU Ha CyIb(daT-, KapOOHAT- U XJIOPUJI-aHUOHBI, Ha
KaTUOH aMMOHHSI; pelIaTh 3KCIIEPEMEHTANIbHBIE 3a/1a4d N0 TeMaM «MeTamuib» U
«Hemetamnel») B COOTBETCTBHHM C TpaBUJIaMU TEXHUKH O€30MACHOCTH TIPH
oOpamieHun ¢ BeHieCTBaMU M J1abOpaTOPHBIM 00O0PY/IOBAaHHUEM; MPEACTABISAThH
pe3yibTaThl XUMHUYECKOTO OJKCIiepuMeHTa B (opme 3amuceld ypaBHEHUM
COOTBETCTBYIOIIMX pEaKuid W (OPMYIUPOBATh BBIBOJIBI HA OCHOBE OTHX
pesynbTaros (P10);

chopMupoBaTh  MPEACTABICHHS: O  XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XMMUU B TTO3HAHUU SIBIICHUUN TIPUPO/IBI,
B (OPMUPOBAHUU MBIIUICHUS] W KYJbTYpbl JUYHOCTH, €€ (YyHKIHOHATHHOU
IPaMOTHOCTH, HEOOXOJIMMOM JUIsl pellieHUs] MPAKTUUECKUX 3a7a4 U IKOJIOTUYECKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBbIO U npupoanoit cpene (P11);

yMETh COOJI0/IaTh MpaBUiia HKOJIOTHYECKH IE€JIE€CO00Pa3HOr0 MOBEACHUS B
ObBITYy W TPYNOBON JESITEIBHOCTH B IEISAX COXPAHEHHS] CBOETO 370POBbI U
OKPY’KaroIEel MPUPOJTHON CPEbl; YUUTHIBATh OMACHOCTh BO3/ICMCTBUSI HA KUBBIC
OpraHu3Mbl OMPE/ICICHHBIX BEIECTB, MOHMMAsi CMBICI TOKa3aTelsl MpeaesibHOM
normycTuMon koHueHTpamuu (P12).



2. CTPYKTYPA U COAEPKAHUE NUCHUITVINHBI

2.1. O0beM JUCUUILIMHBI U BUAbI Y4eOHOH padoThI 1J151 04HOi GopMBbI

00y4YeHHsI

Bu yueOHo#t paboThI O0beM yacos
MakcumMalbHas yaeOHas Harpy3ka (Bcero) 78
OO0s13aTeNbHBIC AYAUTOPHBIC YUEOHBIC 3aHATHS (BCETO) 78
B TOM YHCJIC:

JIEKIIAU 39

MPAKTHYECKUE 3aHATHS (BKIIFOYAs IPOMEKYTOUYHYIO aTTECTAIINIO) 39
CamocTositensHas paboTa o0y4aronierocst (BCero)
B TOM YHCJIE:

paboTa ¢ IuTepaTypoit -

TIpomexyTounas arrecrarust B ¢opMmMe  3adeta C  OICHKOHU
(muddepennmpoBanHoro  3au€ra) MO WTOraM BTOPOTO CEMECTpa  HM3YUCHHUS 2

JIMCITUTUTHHBI

2.2. O0beM JUCUMILTHHBI H BUABI Y4eOHOH padoThI 1151 3204HOM POpPMBbI

00y4YeHust

Bun yae6Ho# paboThI

O0BeM 4acoB

MaxkcumaiibHas yueOHasi Harpy3ka (BCero) 78
OO0s13aTenbHBIC AYAUTOPHBIC YUeOHBIE 3aHATHUS (BCETO) 8
B TOM YHCJIC:

JICKIIUHA 4

MpaKTUYECKUE 3aHATUS (BKIIFOYAs IIPOMEKYTOUHYIO aTTECTALIHIO) 4
CamocrosTenbHas padoTa 00yJaromerocs (Bcero)
B TOM YHCJIC:

MPAKTHYCCKUE 3aHITHS 70
IIpoMexxyTouHas aTTeCTalus B 3a4eTa ¢ oueHKoi (auddepeHIMpoBaHHOTO 3a4€Ta) 2




2.3. TemaTH4eCKHUil VIAH M COAEPKAHME TUCHUIIJIMHBI 1J151 04HOH opMBbI 00ydeHHst

HaumenoBanue pa3acioB U TEM

Conepxanue yaeOHOTo Marepuaia u GopMbl OpraHu3aIuu
ACATCIbHOCTHU O6yanOIIIPIXC$I

O0BeEM YacoB

3HAaHUS U YMEHUS,
(OpMUPOBAHUIO KOTOPBIX
CIOCOOCTBYET DJIEMEHT
IIPOrpamMMBbl

4

Paznen 1. Xumus. O0masi 1 HeopraHudeckasi XuMHsI.

Tema 1. Beenenue.

Coneprkanne yaeOHOT0 MaTepuala

P1-P12

Jlekmus.

l.Xumuueckass KapTMHA MHpa KaKk COCTaBHas  4acTh
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa. Poib XUMHUM B KU3HU
COBpeMeHHOT0 0o0mecTBa. HoBemme TOCTHKEHUS XUMUIECKOM
HAaYyKW B IIJIAHC pa3BUTUA TEXHOJIOTHH: XUMHUYeCcKass TEXHOJIOTHS
— OuotexHoyoruss - HaHoTexHosorus. 2.JIpumeHeHwue
MOCTIDKCHUH COBPEMEHHOH XHMHH B TyMaHUTapHOH cdepe
JeSITEILHOCTH OOIIECTBA.

IIpakTruyeckue 3aHATUSL:
1.OuucTka 3arpsa3HEHHON BOJIBI.

CamocTrosiTenpHast padoTa 00yJaroIxcs.

Tema 2. OcHOBHBIE ITIOHATHS U
3aKOHBI XUMHHU.

Coneprkanue ydeOHOT0o MaTepHaia.

Jlekmus.

1.IIpenmet xumuu. BemectBo. AtoM. Monekyna. XuMU4ecKuit
3JIeMEHT 1 (DOPMEI ero CyIecTBOBaHus. [IpocThie u ClIoKHBIE
BEIECTBA. AJUTOTPOTIHS U €€ IPUIHHBI.

JemoncTpanus

Habop Moneneii aToMOB 1 MOJIEKYI.

2.M3mepenue BemiectBa. OCHOBHBIE 3aKOHBI XUMHH. Macca
aTOMOB U MOJIEKYJ. ATOMHas euHUIA Macchl. OTHOCHUTENbHBIE
aTOMHas M MOJIeKyJsipHas Macchl. KonuuecTBo BelecTna.

P1-PI12




[TocTostaHast ABoraapo. MolsipHas Macca. 3aKOH ABOTapo.
MonsipHBIil 00BEM Ta30B.
3aKoH COXpaHEeHHUs] MacChl BEMIECTBA.

IIpakTruyeckue 3aHATUSL:
1.PacueTsl Mo XuMu4eCKiM (hopMyJIaM.

CamocrosTenbHas paboTa 00yJaroxcst

Tewma 3. Ileproanyeckuii 3aKoH
u [lepuonnueckas cucrema

XHMHYECKUX 351emMeHToB [{. W.

Menneneena.

Coneprkanue yueOHOT0 MaTepuala

P1-P12

Jlekus:

1.0t1kpeiTue Ilepuoanueckoro 3akona. [lepuoanueckas cucrema
xumuaeckux snementoB Jl. M. MenneneeBa kak rpaduyeckoe
otobpakenue [lepuonnueckoro 3akona. Ilepronnuecknii 3aK0H
U CHCTEMa B CBETE YUCHUS O CTPOCHHUH aTOMa. 3aKOHOMEPHOCTH
W3MEHEHHUS CTPOCHHsI DIIGKTPOHHBIX OOOJIOYEeK aTOMOB U
XUMHYECKAX CBOMCTB 00pa3syeMbIX 3JEMEHTaMH IPOCTHIX U
CIIOKHBIX BellecTB. 3HaueHHe [lepHoauueckoro 3akoHa U
2.Ilepuoauueckold cucTeMbl XUMHUYecKux 3nemeHtoB [ U.
MenpeneeBa myid pa3BUTUS HAYKH U MOHUMAHUS XUMUYECKOH
KapTHUHBLI MUpa.

Pasnmuunbie  opmer Ilepuoguueckoil CHCTEMBI XUMUYECKHX
anemenToB J[. V1. MeHneneena.

[MpakTudeckue 3aHATHS:

I.PCHIGHI/IC BHGMCHTapHI)IX T€HCTUYCCKHUX 3a1a4.

AHamu3 ¥ OIIEHKa STHYCCKUX ACIEKTOB Pa3BHTHUS HEKOTOPBIX
HCCIIENOBAHUI B OMOTEXHOIOTHH.

CamocTosTenbHas paboTa 00yJaromuxcsl.

Tema 4. CTpoeHue BEIIeCTBA.

Coneprkanne yueOHOT0 MaTepHara.

P1-PI12

Jlekmus:

1.IIpupona xumuueckoi cBsi3u. KoBaneHTHasI CBSI3b:
HenoJsipHas u nojspHas. MonHas cBsi3b. KaTHOHBI 1 aHMOHBL.
Mertannuueckas cBs3b. 2.Bonopoanas cBsa3b. B3aumocsssp
KPUCTAJUIMYECKUX PELIETOK BEHIECTB € Pa3INYHBIMU TUIIAMU
XUMHUYECKOU CBA3H.

JemoHcTpanus

OO0pas1p! BEMIECTB U MATEPHAIIOB C Pa3IMYHBIMU TUIIAMU




XUMHUYECKOU CBSA3H.

[IpakTuyeckue 3aHATHS:
1. Tunel KpUCTAINIMUECKUX PEUIETOK.

CamocrosTenpHast paboTa 00yJaroIIuXCs.

Conepxanre y4eOHOT0 Marepuana: Pl - P12
Jlekmus.
1.Bona B npupose, ObITY, TEXHUKE U Ha MPOU3BOICTBE.
du3nvecKkre 1 XUMUYECKIE CBOWCTBA BOBI. 3arpsi3HUTEIH
BOJIBI U CITOCOOBI OUHUCTKH. JKecTkast BOJia ¥ €€ YMSATICHHE.
OrnpecHeHue Bobl. ArperaTHble COCTOSIHUS BOJBI U €€
Mepexobl U3 OAHOIO arperaTHOTO COCTOSIHUS B IPYTOE.
2.PacTBOpeHme TBEPABIX BEMIECTB U T'a30B. 3aBUCUMOCTh
Tema 5. Boga. PacTBopsl. PacTBOPUMOCTH TBEPBIX BEIIECTB U T'a30B OT TEMIIEPATYPHI.
MaccoBast 10JIs BEIIEeCTBa B PACTBOPE KaK CIIOCO0 BHIPAKEHUS
cocTaBa pacTBopa.
JemoncTpanus
®du3nYeCKre CBOMCTBA BOJIbI: TIOBEPXHOCTHOE HATSKEHHUE,
CMayMBaHHUE.
IIpakTrnyeckue 3aHATUS:
1.O11eHKa KayecTBa BOJIBI.
CamocTosTenbHas paboTa 00ydaronuxcsl.
Conepxanue yu4eOHOro MaTepuaia; P1-PI12

Tema 6. XuMHueckue peaxuuu.

Jlexmus:

l.IloHATHE O XMMMYECKOW peakuud. TUlbl XUMHUYECKHUX
peakunii. CKOpOCTh peakuuu WU (aKTOpbl, OT KOTOPBIX OHa
3aBUCHT. Term1oBoi 3(h(HEeKT XUMHIECKON peaKITHi.

2. XMMHUYeCcKOe paBHOBECHE U CTIOCOOBI €r0 CMEIIEHHS.
JemoHcTpanuu

XVWMHYECKHE PEAKLINH C BBIACTICHUEM TEIIOTHI.

O0paTUMOCTh XUMHUYECKHX PEaKInil.

IIpakTruyeckue 3aHATUSL:
1.BnusiHne pa3nuyHbIX (AaKTOpOB Ha CKOPOCTh XUMHUYECKHX
peakumii




CamocTosTenbHas padoTa 00yJaronmxcsl.

Tema 7. Heopranuueckue
COEIMHEHHUS.

Coneprxanre yueOHOTO MaTeprana:

P1-P12

Jlexmus:

1. Knnaccudukarus HCOPraHU4eCKUX COSIUHEHHUI U UX CBOWCTBA.

OKcuabl, KUCIOThI, OCHOBaHUS, COJIN. XUMHUECKHE CBOMCTBA
OCHOBHBIX KJI4CCOB HEOPraHUYECKUX COCIUHEHUI B CBETE
TEOPHUU INEKTPONUTHUECKON Aucconuanuu. [Tonstue o
ruaponuse coieit. Cpena pacTBOPOB COJICH: KHUCTAs,
HeUTpalibHad, nienouHas. Bomopoansiii nokaszarens pH
pactBopa.

Mertasibl 1 HeMeTaiutbl. Metaiiel. O0rue Gu3ndeckue u
XUMHYECKHE CBOWCTBA METAJNIOB, OOYCIIOBICHHBIE CTPOCHHEM
aTOMOB M KpPHUCTAJUIOB U IIOJIOKEHUEM METAJIIOB B
ANEKTPOXUMHUECKOM psiay HanpsikeHuid. OOIIe crnocoob
nony4eHust MetamuioB. CruiaBel: YepHbIe U 1iBeTHbIe. Koppo3us
METAJJIOB U CIIOCOOBI 3aIIUTHI OT HEe.

Hewmeramner. O6mas XxapakTepruCTHKA TJIABHBIX MTOATPYTIIT
HEMETAaJJIOB HA TIpUMEpe TaloreHOB. OKUCITUTENBHO-
BOCCTAHOBHUTEIIbHBIC CBOMCTBA HEMETAJLIOB.

2.BaxkHeilre coeJMHEeHNs] METAJJIOB U HEMETAJIOB B IIPUPOJIE
Y XO3SICTBEHHOW NIEATEIFHOCTH YEJIOBEKA. 3aIuTa
OKpY>Karolel cpelibl OT 3arpsI3HEHUS TSKEIBIMU METaJLIaMU,
a30Ta, Cephbl, yriiepoa.

JemoHcTpanuu

BzaunmozeiicTBre MeTaILIOB ¢ HEMeTaIIaMHu (IIMHKA C CEPO,
aJTIOMUHUSA ¢ HOIOM), paCTBOPAMH KHCIIOT | IIET0YEH.
I'openne metamos (IIMHKa, )keJe3a, MarHus) B KHUCIOPOJIE.
B3anmoneiicTBrue a30THOW U KOHLIEHTPUPOBAHHOM CEPHOU
KHUCIIOT C MEJBIO.

BoccranoBuTenbHBIE CBOMCTBA METAIIIOB.

XUMHYECKHE CBOMCTBA COSTMHEHU I METAJIJIOB.

IIpakTuyeckue 3aHATUSL:

1.Peakiny oOMeHa B BOAHBIX pacTBOPaX 3JIEKTPOIUTOB.
Ompenenenne pH pactBopa coeid.

BrrTecHenue xsiopom Opoma 1 fofia U3 pacCTBOPOB UX COJIEH.




B3aumoneiicTBUE METAJIIOB C paCTBOPaMU KUCIIOT U COJIEH.
Peakniun oOMeHa B BOJHBIX PacTBOPaX AJIEKTPOIUTOB.
Omnpenenenne pH pactBopa corneit.

BriTecuenne xiopom 6poma 1 Hofa U3 pacTBOPOB X COJIEH.
BzauMoieiicTBHE METAJUIOB C PACTBOPAMH KHUCJIOT U COJICH.

CamocTosTenbHas paboTa 00yJaromuxcsl.

Paznen 2. Xumus. Opranudeckasi XuMust.

Tema 8. Oprannueckue
COEJJUHEHMUS.

Coneprxanue yueOHOTO MaTepHaia:

P1-P12

Jlekuus:

1.OCHOBHBIE TOHATHS OPTAaHUYECKON XUMUU U TEOPUS CTPOCHUS
opranudeckux coeauHeHui. [Touarue nzomepuu. Buas
M30MEPUU: CTPYKTYpHAsI (YTIECPOTHOTO CKEIETA, TOIOKCHHS
KpPaTHOH CBSI3U WK (PYHKIIHOHAILHOW TPYIIITEL),
pocTpaHCcTBeHHAsA. MHOTOOOpa3re OpraHnYeCKUX COCTHHECHHM.
Yraeromoponsl. IIpenensHbie U HEMPEeASTbHBIC YTIICBOIOPOIEI.
CrtpoeHue yrieBogopoi0B, XapaKTepHbIe XUMUYECKHUE CBOMCTBA
yraeBoiopoioB. [IpencraBuTeny yriieBogopoaoB: METaH,
JTHUJICH, alleTUIIeH, OeH30I1. [IpuMeHeHne yriieBoI0poI0B B
opraHuyeckoM cuHTe3e. Peakuus nonumepusanuu. Heds, ras,
KaMEHHBIN yroJib — MPUPOJHBIE HCTOUHHUKH YTJIEBOJIOPOIOB.

2. Kucnoposconeprxkamye oprannieckre Bemiectsa. CriupTel,
KapOOHOBBIE KHCIIOTBI H CIIOKHBIE d(UPBL: UX CTPOCHUE U
XapakTepHbIe XUMHUUECKHe cBorcTBa. [Ipencrapurenu
KHCJIOPOJICOJEPKAIMNKX OPTAaHUIECKUX COSAMHEHNH: METHIIOBBIN
Y ATWIOBBII CIIMPTHI, INIMLEPUH, YKCYCHas KUciIoTa. Mbpuia Kak
COJTU BBICHIMX KapOOHOBBIX KUCIIOT. JKUPHI KaK CIIOKHBIC
3hUpHL.

YTrI1eBopl: TII0K03a, KpaxMall, IEJUTI0II03a.

A3oTcoepiKaIie OpraHnyecKue COeTMHECHNS. AMUHEI,
aMUHOKHCIIOTHI, Oenku. CTpoeHue u Ouoaorudeckas QyHKIUs
OenkoB. XMMHUYECKHe CBOMCTBA OeNKOB. | 'eHeTruecKas CBsI3b
MEXIY KJIaCCaMU OPTaHUIECKUX COCIMHCHIM.

JemoHcTpanuu

[TonmyueHnne 3TUIEHA U €70 B3aUMOJICHCTBUE C PACTBOPOM




NepMaHraHaTa Kajius, OpOMHOW BOIOM.

Peaxkiust mostyueHus yKCyCHO-3THIIOBOTO (upa.

KauectBeHHas peakuys Ha TIULEPHH.

LIBeTHBIE peaky OEIKOB.

ITnactmaccs! u BoiokHa. [ToHsATHE 0 TIIacTMaccax.
TepMmorulacTUYHbBIE U TEPMOPEAKTHBHbIE TOIMMEPHL. OTIeIbHbIE
MIPEJICTABUTENIN CUHTETHYECKUX U UCKYCCTBEHHBIX ITOJIMMEPOB:
(eHonopopManbaeTUAHBIE CMOJIBL, TIOIUBUHIIXIOPUI, TE(IIOH,
LEJLTYJION .

[TonaTtue o xumMuueckux BosiokHax. HaTypanbHble,
CUHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA. OTAEIbHBIE
MIPEICTABUTENN XUMHUYECKHUX BOJIOKOH: alleTaTHOe
(TpmameTaTHBIN MIENK) ¥ BUCKO3HOE BOJIOKHA, BUHIIIXJIOPUIHbIE
(XJIOpUH), TOIMHATPUIIbHBIE (HUTPOH), MOJTMaMUHbIE (KalpoH,
HEIIoH), nonan3upHbIe (J1aBcaH).

JemoHcTpanus

Pa3nuyHbIe BUIBI TUNIACTMACC U BOJIOKOH.

[IpakTrueckue 3aHATUS:

1.03HaKOMIICHUE C CHHTETUIECKUMU B UCKYCCTBEHHBIMHU
MOJIMMEPaAMHU.

Omnpe/enenne pa3TUIHbIX BUIOB XUMUYECKIX BOJIOKOH.
XUMHYECKUE CBOMCTBA YKCYCHOM KHUCIOTHI: B3aUMOJICHCTBUE C
MHAMKaTopaMu, Metaninamu (Mg), c ocuoBanusimu (Cu(OH)2) u
ocHOBHBIMU okcuniamu (CuO).

OO6paTtumast 1 HeoOpaTHMast IeHATypalus OCJIKOB.

CamocTosiTenbHas pa60Ta 06yqaroumxcsl.

Tema 9. XUMHUS U 5KU3HD.

Copeprxanue yu4eOHOTO MaTepHaia:

10

P1-P12

Jlexmus:

1.Xumus 1 OpraHusM 4enoBeka. XUMUYECKUE DIIEMEHTHI B
opraamn3Me 4yenoBeka. OpraHn4ecKre U HeOpraHUIecKre
BemecTBa. OCHOBHBIE )KU3HEHHO HEOOXOIUMBIE COEINHEHUS
6GJIKI/I, yrneBozu,I, )KI/IpI)I, BUTAMHWHEI. yFJIeBO[H)I — FHaBHLIfI
HCTOYHUK 3HEPIruu opranusma. Pois :kUpoB B opranusme.
XoJecTeprH U €T0 POJb B 3J0POBLE YEIIOBEKA.
2.MuHepasbHbI€ BEIIECTBA B IPOIYKTAaX MUTAHMS, TUIIIECBbIC




nobasku. COaaHCUPOBAHHOE MMUTAHHUE.

Xwumus B ObiTy. Boma. KauecTBo Boibl. MOTOTIHIE W YHCTSIITHE
cpenctra. [IpaBuna 6e30macHor pabOTHI CO CPEeICTBAMU
OBITOBOI XHMHH.

HpaKTI/I‘leCKI/IC 3aHATUA:

3
1.Onpenenenue xxene3a B IPOAYKTaX MUTAHUS
CamocrositenbHast paboTa 00y9arOIIHXCSL. -
[TpomexyTo4Hast ATTeCTAIUS 3ader ¢ oneHKo# (nuddepeHITMPOBaHHBIN 3a4ET) 2

Bcero:

78




2.4. TeMaTH4YeCKHUIl IJIAH U COJEPKAHNE TUCHUIIMHBI 1JI 32049HO ()OPMBI 00yUeHUSs

HaumenoBanue pa3acioB U TEM

Conepxanue yaeOHOTo Marepuaia u GopMbl OpraHu3aIuu
ACATCIbHOCTHU O6yanOIIIPIXC$I

O0BeEM YacoB

3HAaHUS U YMEHUS,
(OpMUPOBAHUIO KOTOPBIX
CIOCOOCTBYET DJIEMEHT
IIPOrpamMMBbl

4

Paznen 1. Xumus. O0masi 1 HeopraHudeckasi XuMHsI.

Tema 1. Beenenue.

Coneprkanne yaeOHOT0 MaTepuala

P1-P12

Jlekmus.

l.Xumuueckass KapTMHA MHpa KaKk COCTaBHas  4acTh
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa. Poib XUMHUM B KU3HU
COBpeMeHHOT0 0o0mecTBa. HoBemme TOCTHKEHUS XUMUIECKOM
HAaYyKW B IIJIAHC pa3BUTUA TEXHOJIOTHH: XUMHUYeCcKass TEXHOJIOTHS
— OuotexHoyoruss - HaHoTexHosorus. 2.JIpumeHeHwue
MOCTIDKCHUH COBPEMEHHOH XHMHH B TyMaHUTapHOH cdepe
JeSITEILHOCTH OOIIECTBA.

IIpakTruyeckue 3aHATUSL:
1.OuucTka 3arpsa3HEHHON BOJIBI.

CamocTrosiTenpHast padoTa 00yJaroIxcs.

Tema 2. OcHOBHBIE ITIOHATHS U
3aKOHBI XUMHHU.

Coneprkanue ydeOHOT0o MaTepHaia.

Jlekmus.

1.IIpenmet xumuu. BemectBo. AtoM. Monekyna. XuMU4ecKuit
3JIeMEHT 1 (DOPMEI ero CyIecTBOBaHus. [IpocThie u ClIoKHBIE
BEIECTBA. AJUTOTPOTIHS U €€ IPUIHHBI.

JemoncTpanus

Habop Moneneii aToMOB 1 MOJIEKYI.

2.M3mepenue BemiectBa. OCHOBHBIE 3aKOHBI XUMHH. Macca
aTOMOB U MOJIEKYJ. ATOMHas equHUIIAa Macchl. OTHOCUTETbHBIC
aTOMHas M MOJIeKyJsipHas Macchl. KonuuecTBo BelecTna.

P1-PI12




[TocTostaHast ABoraapo. MolsipHas Macca. 3aKOH ABOTapo.
MonsipHBIil 00BEM Ta30B.
3aKoH COXpaHEeHHUs] MacChl BEMIECTBA.

IIpakTruyeckue 3aHATUSL:

2
1.PacueTsl 10 XUMHYECKUM (hOpMyJIIaM.
CamocrosTenbHas paboTa 00yJaroxcst -
Copneprkanue ydeOHOro Marepuasia 10 P1 P12
Jlekus:
1.0t1kpeiTue Ilepuoanueckoro 3akona. [lepuoanueckas cucrema
xuMudeckux snemeHtoB Jl. M. MenneneeBa kak rpaduueckoe
otobpakenue [lepuonnueckoro 3akona. Ilepronnuecknii 3aK0H
U CHCTEMa B CBETE YUEHHS O CTPOCHUH aroMa. 3aKOHOMEPHOCTH
U3MEHEHHUS! CTPOCHHsI OSJEKTPOHHBIX OO0ONOYEK aTOMOB M
. XMMUYECKUX CBOMCTB OOpa3yeMbIX JJIEMEHTaMH IPOCTBIX U -
Tewma 3. Ileproanyeckuii 3aKoH
CIIOKHBIX BellecTB. 3HaueHHe [lepHoauueckoro 3akoHa U
u [lepuonnueckas cucrema o

2 Ilepnognueckoil cHCTeMbl XUMHYeCKHX 3jemeHToB [, U.

XUMHUUYeCKuX 31emeHToB JI. U. N
MeHnaeneeBa Ui pa3BUTHA HAYKH M NOHMMAaHMUSA XHUMHUYECKOH

Menpeneesa.

KapTHUHBLI MUpa.
Pazmuunbie ¢opmbr [lepronuueckold cHCTEMBl XMMHYECKUX
anemenToB J[. V1. MeHneneena.
[IpakTuueckue 3aHATUS:
1.Pemenue OJICMCHTAPHBIX TCHECTUYCCKUX 3a1a4d.
AHanu3 ¥ OLIEHKA 3THYECKUX aclEKTOB Pa3BHTHUSI HEKOTOPBIX
WCCIIeIOBaHUI B OMOTEXHOJIOTHH.
CamocTrosiTensHast paboTa 00yJaronmxcs. 10
Coneprkanue y4eOHOro MaTepuara. 10 P1 —P12

Tema 4. CTpoeHue BEIIeCTBA.

Jlekmus:

1.IIpupona xumuueckoi cBsi3u. KoBaneHTHasI CBSI3b:
HenoJsipHas u nojspHas. MonHas cBsi3b. KaTHOHBI 1 aHMOHBL.
Mertannuueckas cBs3b. 2.Bonopoanas cBsa3b. B3aumocsssp
KPUCTAJUIMYECKUX PELIETOK BEHIECTB € Pa3INYHBIMU TUIIAMU
XUMHUYECKOU CBA3H.

JemoHcTpanus

OO0pas1p! BEMIECTB U MATEPHAIIOB C Pa3IMYHBIMU TUIIAMU




XUMHUYECKOU CBSA3H.

[IpakTuyeckue 3aHATHS:
1. Tunel KpUCTAINIMUECKUX PEUIETOK.

CamocrosTenpHast paboTa 00yJaroIIuXCs. 10
Coneprxanue yd4eOHOro MaTepuaia: 10 Pl - P12
Jlekmus.
1.Bona B npupose, ObITY, TEXHUKE U Ha MPOU3BOICTBE.
du3nvecKkre 1 XUMUYECKIE CBOWCTBA BOBI. 3arpsi3HUTEIH
BOJIBI M CITOCOOBI 0uKCTKH. JKecTKas BojIa U €€ yMsIrdeHHe.
OnpecHeHue BOJIbl. ATperaTHbIC COCTOSHUS BOJIBI U €€
MIEPEXO/IbI U3 OJTHOTO arperaTHOro COCTOSHIUS B IPYTOE.
2.PacTBOpeHue TBEPABIX BEIIECTB U Ta30B. 3aBUCUMOCTh -
Tema 5. Boma. PactBopsr. PacTBOPUMOCTH TBEPJBIX BEIIECTB U ra30B OT TEMIIEPATyPhI.
MaccoBast 10JIs BEIIEeCTBa B PACTBOPE KaK CIIOCO0 BHIPAKEHUS
cocTaBa pacTBopa.
JemoncTpanus
du3nYecKre CBOMCTBA BOJIbl: TIOBEPXHOCTHOE HATSXKEHHUE,
CMayuBaHHE.
IIpakTrnyeckue 3aHATUS:
1.0neHKa KauecTBa BOIbI. B
CamocrosiTenbHas paboTa 00yqaromuXCcs. 10
Coneprxanre yaeOHOTO MaTepraa: 10 P1-PI2

Tema 6. XuMHueckue peaxuuu.

Jlexmus:

l.IloHATHE O XMMMYECKOW peakuud. TUlbl XUMHUYECKHUX
peakunii. CKOpOCTh peakuuu WU (aKTOpbl, OT KOTOPBIX OHa
3aBUCHT. Term1oBoi 3(h(HEeKT XUMHIECKON peaKITHi.

2. XMMHUYeCcKOe paBHOBECHE U CTIOCOOBI €r0 CMEIIEHHS.
JemoHcTpanuu

XVWMHYECKHE PEAKLINH C BBIACTICHUEM TEIIOTHI.

O0paTUMOCTh XUMHUYECKHX PEaKInil.

IIpakTruyeckue 3aHATUSL:
1.BnusiHne pa3nuyHbIX (AaKTOpOB Ha CKOPOCTh XUMHUYECKHX
peakumii




CamocTosTenbHas padoTa 00yJaronmxcsl.

10

Tema 7. Heopranuueckue
COEIMHEHHUS.

Coneprxanre yueOHOTO MaTeprana:

10

P1-P12

Jlexmus:

1. Knnaccudukarus HCOPraHU4eCKUX COSIUHEHHUI U UX CBOWCTBA.

OKcuabl, KUCIOThI, OCHOBaHUS, COJIN. XUMHUECKHE CBOMCTBA
OCHOBHBIX KJI4CCOB HEOPraHUYECKUX COCIUHEHUI B CBETE
TEOPHUU INEKTPONUTHUECKON Aucconuanuu. [Tonstue o
ruaponuse coieit. Cpena pacTBOPOB COJICH: KHUCTAs,
HeUTpalibHad, nienouHas. Bomopoansiii nokaszarens pH
pactBopa.

Mertasibl 1 HeMeTaiutbl. Metaiiel. O0rue Gu3ndeckue u
XUMHYECKHE CBOWCTBA METAJNIOB, OOYCIIOBICHHBIE CTPOCHHEM
aTOMOB M KpPHUCTAJUIOB U IIOJIOKEHUEM METAJIIOB B
ANEKTPOXUMHUECKOM psiay HanpsikeHuid. OOIIe crnocoob
nony4eHust MetamuioB. CruiaBel: YepHbIe U 1iBeTHbIe. Koppo3us
METAJJIOB U CIIOCOOBI 3aIIUTHI OT HEe.

Hewmeramner. O6mas XxapakTepruCTHKA TJIABHBIX MTOATPYTIIT
HEMETAaJJIOB HA TIpUMEpe TaloreHOB. OKUCITUTENBHO-
BOCCTAHOBHUTEIIbHBIC CBOMCTBA HEMETAJLIOB.

2.BaxkHeilre coeJMHEeHNs] METAJJIOB U HEMETAJIOB B IIPUPOJIE
Y XO3SICTBEHHOW NIEATEIFHOCTH YEJIOBEKA. 3aIuTa
OKpY>Karolel cpelibl OT 3arpsI3HEHUS TSKEIBIMU METaJLIaMU,
a30Ta, Cephbl, yriiepoa.

JemoHcTpanuu

BzaunmozeiicTBre MeTaILIOB ¢ HEMeTaIIaMHu (IIMHKA C CEPO,
aJTIOMUHUSA ¢ HOIOM), paCTBOPAMH KHCIIOT | IIET0YEH.
I'openne metamos (IIMHKa, )keJe3a, MarHus) B KHUCIOPOJIE.
B3anmoneiicTBrue a30THOW U KOHLIEHTPUPOBAHHOM CEPHOU
KHUCIIOT C MEJBIO.

BoccranoBuTenbHBIE CBOMCTBA METAIIIOB.

XUMHYECKHE CBOMCTBA COSTMHEHU I METAJIJIOB.

IIpakTuyeckue 3aHATUSL:

1.Peakiny oOMeHa B BOAHBIX pacTBOpaX 3JEKTPOIUTOB.
Ompenenenne pH pactBopa coeid.

BrrTecHenue xsiopom Opoma 1 fofia U3 pacCTBOPOB UX COJIEH.




B3aumoneiicTBUE METAJIIOB C paCTBOPaMU KUCIIOT U COJIEH.
Peakniun oOMeHa B BOJHBIX PacTBOPaX AJIEKTPOIUTOB.
Omnpenenenne pH pactBopa corneit.

BrrTecHenue xsiopoM Opoma  HoJia U3 pacTBOPOB UX COJICH.
BzauMoieiicTBHE METAJUIOB C PACTBOPAMH KHUCJIOT U COJICH.

CamocTosTenbHas paboTa 00yJaromuxcsl. 10
Paznen 2. Xumus. Opranudeckasi XuMust.
Coneprxanue yueOHOTO MaTepHaia: 10 P1-P12

Tema 8. Oprannueckue
COEJJUHEHMUS.

Jlekuus:

1.OCHOBHBIE TOHATHS OPTAaHUYECKON XUMUU U TEOPUS CTPOCHUS
opranudeckux coeauHeHui. [Touarue nzomepuu. Buas
M30MEPUU: CTPYKTYpHAsI (YTIECPOTHOTO CKEIETA, TOIOKCHHS
KpPaTHOH CBSI3U WK (PYHKIIHOHAILHOW TPYIIITEL),
pocTpaHCTBeHHAsA. MHOTOOOpa3ne OpraHnIeCKUX COCTMHECHUH.
Yraeromoponsl. IIpenensHbie U HEMPEeASTbHBIC YTIICBOIOPOIEI.
CrtpoeHue yrieBogopoi0B, XapaKTepHbIe XUMUYECKHUE CBOMCTBA
yraeBoiopoioB. [IpencraBuTeny yriieBogopoaoB: METaH,
JTHUJICH, alleTUIIeH, OeH30I1. [IpuMeHeHne yriieBoI0poI0B B
opraHuyeckoM cuHTe3e. Peakuus nonumepusanuu. Heds, ras,
KaMEHHBIN yroJib — MPUPOJHBIE HCTOUHHUKH YTJIEBOJIOPOIOB.

2. Kucnoposconeprxkamye oprannieckre Bemiectsa. CriupTel,
KapOOHOBBIE KHCIIOTBI H CIIOKHBIE d(UPBL: UX CTPOCHUE U
XapakTepHbIe XUMHUUECKHe cBorcTBa. [Ipencrapurenu
KHCJIOPOJICOJEPKAIMNKX OPTAaHUIECKUX COSAMHEHNH: METHIIOBBIN
Y ATWIOBBII CIIMPTHI, INIMLEPUH, YKCYCHas KUciIoTa. Mbpuia Kak
COJTU BBICHIMX KapOOHOBBIX KUCIIOT. JKUPHI KaK CIIOKHBIC
3hUpHL.

YTrI1eBopl: TII0K03a, KpaxMall, IEJUTI0II03a.

A3oTcoepiKaIie OpraHnyecKue COeTMHECHNS. AMUHEI,
aMUHOKHCIOTHI, Oeinku. CTpoeHue U Ouonorudeckas QyHKIus
OenkoB. XMMHUYECKHe CBOMCTBA OeNKOB. | 'eHeTruecKas CBsI3b
MEXIY KJIaCCaMU OPTaHUIECKUX COCIMHCHIM.

JemoHcTpanuu

[TonmyueHnne 3TUIEHA U €70 B3aUMOJICHCTBUE C PACTBOPOM




NepMaHraHaTa Kajius, OpOMHOW BOIOM.

Peaxkiust mostyueHus yKCyCHO-3THIIOBOTO (upa.

KauectBeHHas peakuys Ha TIULEPHH.

LIBeTHBIE peaky OEIKOB.

ITnactmaccs! u BoiokHa. [ToHsATHE 0 TIIacTMaccax.
TepMmorulacTUYHbBIE U TEPMOPEAKTHBHbIE TOIMMEPHL. OTIeIbHbIE
MIPEJICTABUTENIN CUHTETHYECKUX U UCKYCCTBEHHBIX ITOJIMMEPOB:
(eHonopopManbaeTUAHBIE CMOJIBL, TIOIMBUHUIXIOPUI, TE(IIOH,
LEJLTYJION .

[TonaTtue o xumMuueckux BosiokHax. HaTypanbHble,
CUHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA. OTAEIbHBIE
MIPEICTABUTENN XUMHUYECKHUX BOJIOKOH: alleTaTHOe
(TpmameTaTHBIN MIENK) ¥ BUCKO3HOE BOJIOKHA, BUHIIIXJIOPUIHbIE
(XJIOpUH), TOIMHATPUIIbHBIE (HUTPOH), MOJTMaMUHbIE (KalpoH,
HEIIoH), nonan3upHbIe (J1aBcaH).

JemoHcTpanus

Pa3nuyHbIe BUIBI TUNIACTMACC U BOJIOKOH.

[IpakTrueckue 3aHATUS:

1.03HaKOMIICHUE C CHHTETUIECKUMU B UCKYCCTBEHHBIMHU
MOJIMMEPaAMHU.

Omnpe/enenne pa3TUIHbIX BUIOB XUMUYECKIX BOJIOKOH.
XUMHYECKUE CBOMCTBA YKCYCHOM KHUCIOTHI: B3aUMOJICHCTBUE C
MHAMKaTopaMu, Metaninamu (Mg), c ocuoBanusimu (Cu(OH)2) u
ocHOBHBIMU okcuniamu (CuO).

OO6paTtumast 1 HeoOpaTHMast IeHATypalus OCJIKOB.

CamocTosiTenbHas pa60Ta 06yqaroumxcsl.

10

Tema 9. XUMHUS U 5KU3HD.

Copeprxanue yu4eOHOTO MaTepHaia:

10

P1-P12

Jlexmus:

1.Xumus 1 OpraHusM 4enoBeka. XUMUYECKUE DIIEMEHTHI B
opraamn3Me 4yenoBeka. OpraHn4ecKre U HeOpraHUIecKre
BemecTBa. OCHOBHBIE )KU3HEHHO HEOOXOIUMBIE COEINHEHUS
6GJIKI/I, yrneBozu,I, )KI/IpI)I, BUTAMHWHEI. yFJIeBO[H)I — FHaBHLIfI
HCTOYHUK 3HEPIruu opranusma. Pois :kUpoB B opranusme.
XoJecTeprH U €T0 POJb B 3J0POBLE YEIIOBEKA.
2.MuHepasbHbI€ BEIIECTBA B IPOIYKTAaX MUTAHMS, TUIIIECBbIC




nobasku. COaaHCUPOBAHHOE MMUTAHHUE.

Xwumus B ObiTy. Boma. KauecTBo Boibl. MOTOTIHIE W YHCTSIITHE
cpencta. [IpaBuia 6e30macHoOi paboOTHI CO CPEICTBAMHU
OBITOBOI XHMHH.

[IpakTrueckue 3aHATUS:
1.Onpenenenue xxene3a B IPOAYKTaX MUTAHUS

CamocTosTenbHas paboTa 00yJaromuxcs.

10

IIpoMexxyTouHas arrecTanus

3ader ¢ oneHKo# (nuddepeHITMPOBaHHBIN 3a4ET)

Bcero:

78




3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI INCHUITVIMHBI

3.1. TpeOoBaHMSA K MUHUMAJIbLHOMY MATePHAJIbHO-TEXHUYECKOMY
o0ecre4YeHn o

Peanuzamusa nporpammel aucuuruinabl «OY /.07 Xumus» mnpenamnosaraet
HaMM4ue B MPodeCcCHOHANBHOM 00pa30BaTEIbHON OpraHW3aIiH, PEeATU3YIOIICH
o0pa3oBaTenpbHyI0 MPOTPAMMy CpEIHEro oOmmero oOpa3oBaHUS B Tpeneax
ocoerust OIIOII CIIO nHa 6a3e ocHOBHOro oOmero oOpa3oBaHus, y4eOHBIX
KaOMHETOB, B KOTOPBIX MMEETCS BO3MOXKHOCTh O0ECIEUUTh CBOOOJIHBIN JIOCTYI B
HNutepHer BO BpeMsi y4eOHOrO 3aHSATHS W B MEPUO]I BHEYUYEOHOU NESITEIHLHOCTH
oOyyJaromumxcsi.

[ToMelieHre KaOMHETOB JOKHO YJIOBIETBOPATH TpeOoBaHUsIM CaHUTApHO-
anueMHuoSiornaeckux npasmwin U HopMmaTuBoB (CanlluH 2.4.2 No 178-02) u ObITh
OCHAIIIEHO THUMOBBIM 000PYJOBAaHMEM, YKa3aHHBIM B HACTOAIIMX TPEOOBAHUSX, B
TOM YHCIIE CHElUATU3UPOBAHHON y4yeOHOW MeOenpl0o U cpeAcTBaMU OOydeHUS,
JOCTaTOYHBIMM  JJIS  BBINIOJIHEHUS TpeOOBAaHMW K  YPOBHIO  MOJTOTOBKH
00ydJaromumxcs.

B kabuHeTax MOKHO OBITh MYJIBTHUMEINIHOE 000pY0BaHUE, TTOCPEICTBOM
KOTOPOTO YYaCTHUKHA 0O0pa30oBaTEIBHOTO IMpoIecca MOTYT MPOCMAaTpPUBAThH
BU3YAJIbHYI0O HMH(POPMAIMIO TI0 E€CTECTBO3HAHMIO, CO37aBaTh IPE3CHTAIINH,
BUJIEOMATEPUAIIbI, UHBIE TOKYMEHTHI.

B cocraB  y4eOHO-METOAMYECKOTO W  MaTepUaIbHO-TEXHUYECKOTO
obecrnieyeHus: MPOrpaMMbl TUCIUIUIMHBI « ECTecTBO3HAHME» BXOJIAT:

® MHOrO(YHKIIMOHAJILHBINA KOMILIEKC MpenogaBaTes;

® HarJIsAHbIe TOCOOMS (KOMIUIEKTHI Y4eOHBIX TaOIuIl, IJIaKaTOB, MOJEIU
00BEKTOB, MOPTPETHI BHIJTAIOIIMUXCS YUEHBIX U . );

* UHPOPMAIIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

® SKpaHHO-3BYKOBBIE TOCOOUS;

® KOMIUIEKT JIEKTPOCHAOKEHUSI KAOMHETOB;

® TEXHUYECKHUE CPEJCTBA O0YUECHUS;

® JIEMOHCTpAallMOHHOE  oOopyaoBaHue  (oOlmlero  Ha3HA4YeHUS U
TEMaTUYECKHUE HabOopHI);

* jabopaTopHoe o0OpylIOBaHHE (OOIIEro Ha3HAYCHUS U TEMaTUUECKHUE
Ha0Opbl, B TOM 4YHUCJE JJIs MOCTAHOBKH JEMOHCTPAIMOHHOIO M YYEHUYECKOIO
AKCIIEPUMEHTA, PEAKTHUBEI);

® CcTaTUyecKkue, JAMHAMUYECKHE, JEMOHCTPAllMOHHBIE U pa3fgaTOYHbIC
MOJIEJH, BKIIIOYasi HATYpaJIbHbIe 00BEKTHI;

® BcCIOMOTrarTesibHOE 000PYIOBaHHUE.

O6opynoBaHue KaOWHETa €CTECTBO3HAHMS: pabouee MECTO IMpernojaBaTels;
MeOenb yyeHUudecKas; J10CKa; MmKad s HArjasgHbIX MOcOoOMi M 000py/I0BaHUS;
NEPCOHANBHBII KOMITBIOTEP; MAHOMETpP JKMJIKOCTHBIM (JE€MOHCTPALIMOHHBIN);
O0apomerp-anepous; bP-52; mnpubop ansg  JaeMOHCTpalMM — B3aWMMOJCUCTBUS
ANEKTPUYECKUX TOKOB; PUOOP AJIs JIEMOHCTPALMU AJIEKTPOMATHUTHOW MHIYKIIUU



(toku ®YKO); naboparopubiii Habop «MccienoBanue H30MPOIIECCOB B raszaxy;
JEMOHCTpPAllUOHHBIE y4YEOHBbIE TIUIAKAThl; KOMIUIEKT BHUICOJIEMOHCTpAIIUU
«Duzukay, « TBOPIBI ATOMHOTO BEKay; IJEKTPOHHBINA 00pa30BaTEIbHbIN KOMILIEKC
«bubanoTeka HArJAIHBIA MOCOOMI KOMIUIESKT TAaOJHWIl 10 XUMHUU Pa3IaTOYHBIX
«Knaccudukarnms u HOMEHKJIaTypa OpraHUYECKUX COCIMHEHUI;
JIEMOHCTPAIIMOHHBIE YUeOHBIC TJIAKaThl; TAOIUIIBI JEMOHCTPAIMOHHBIC, KOMIUICKT
pOOUPOK; COOPHUK JEMOHCTPAIMOHHBIX OMNBITOB «IIIKOTBHBIN XUMHYECKHIA
AKCIIEPUMEHT», KOJUICKIIUS HAYYHO-TIOMYJIAPHBIX (UIBMOB, OWHOKYJISIPHBIN
mukpockon KS —is Duoso TM RS 083; xommiexkt mukpornpenapatoB «OOimast
ouosorusi»; kojuiekuus «llIkonbHBIM TepOapuit»; JEMOHCTPALIUOHHBIE YYEOHBIC
IJIaKaThl,  KOMIUIEKT  BHUJCOACMOHCTpAlUh  «YPOKH  OHOJIOTHNY,
«MynpTUMEIUIHOE COMPOBOXKICHUE YPOKOB», «l'eHeTukay, «3emiisi: pa3BUTHE
KUZHI», «IKOJOTUM»; KOMIUIEKT TOPTPETOB /715l KaOMHETa OMOJIOTHH.

Texandeckue cpeacTBa 0O0ydeHHUs: HOYTOYK, Ha KOTOPOM YCTaHOBJICHO
nporpammHoe oOecrieuenne MS  Office:  Word, Excel, Power Point;
MyJIbTUMEIUIHOE 000pyJa0BaHUE (MPOEKTOP, FKpaH); MHPOPMALMOHHBIA CTEHJ,
KOMIUICKT HarJISIAHBIX TOCOOUH.

3.2. MudopmanuonHoe odecnevyeHne 00ydeHust

3.2.1. OcHOBHBIC HCTOYHHKH

1. Kypun, A. A. Xumus. 10-11 knacc. ba3zoBerit ypoBeHs : yueOHuK / A. A.
Kypun. - Mocksa : U3natensctBo "[IpocBemenue”, 2022. - 176 c. - ISBN 978-5-
09-099535-1. - Tekcr : AJIEKTPOHHBI. - URL:
https://znanium.com/catalog/product/1928204. — Pexum goctyna: no moAmnucke.

2. I'abpuensy, O. C. Xumus. 10 knacc (0a30BbIil ypoBeHs) : yueoHuk / O. C.
I"abpuensn. - 10-e uzn., crep. - Mocksa : UznarensctBo "[Ipocsemnienue", 2022. -
192 c. - ISBN 0978-5-09-101657-4. - Tekcr : »snekrpoHHbii. - URL:
https://znanium.com/catalog/product/2090098. — Pexxum qocTyna: mo moarnucke.

3. Xumus. 11 kmacc (6a30BbIil ypoBeHb) : yueOnuk / B. B. Epemun, H. E.
Ky3bmenko, A. A. Jlpo3nos, B. B. Jlynun ; nox. pen. B. B. Jlynuna. - 9-e usj.,
crep. - Mockaa : U3znarensctBo "Ilpoceenienue", 2022, - 226 c. - ISBN 978-5-09-
101653-6. - Tekct : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2090091. — Pexum goctyna: 1o mojmmcke.

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH
1. AadunorenoBa, M. B. Xumusa : y4eOHUK W MPAKTUKYM JUISI CPEIHETO
npodeccuoHanbHoro oopaszosanus / M. B. Andunorenosa, A. B. babkos, B. A.

[TonikoB. — 2-e u3n., ucnp. u gon. — Mocksa : U3gatensctBo HOpaiit, 2024. —
291 c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-11719-6. —
Texcr : anmextponnsbiit / OOpa3zoBarenbHas targopma FOpait [caiit]. — URL:

https://urait.ru/bcode/538526.

2. Tynukun, E. 1. Xumusa. B 2 4. Yacte 1. OOmasa u Heopranuueckas
XUMUsl :  y4eOHMK Juisi  cpenHero mpodeccuoHanbHOoro odbpaszoBanus / E.
N. Tynukun. — 2-e¢ u3a., ucnp. u pon. — Mocksa : M3parensctBo FOpaidr,



https://znanium.com/catalog/product/1928204
https://znanium.com/catalog/product/2090098
https://znanium.com/catalog/product/2090091
https://urait.ru/bcode/538526

2023. — 385 c. — (IIpodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-
02748-8. — TekcT : anekTpoHHbIM // O6pa3zoBarenbHas mwiatdopma KOpaitt [caifr].
— URL.: https://urait.ru/bcode/513730.

3. Tynukun, E. . Xumusa. B 2 4. Yacts 2. Oprannyeckas Xumus : y4eOHUK

st cpenHero npodeccuonansHoro obpaszosanus / E. . Tynukun. — 2-e 3.,
ucrip. U gon. — MockBa : WzpmarensctBo HOpaitt, 2023. — 197 c. —
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-02749-5. — Tekcr
anekTpoHHbn //  OOpazoBatenpHas Mmiatdpopma HOpaiit [caitit]. — URL:

https://urait.ru/bcode/513731.
4. Xumus : y4eOHUK ISl cpeaHero mpogeCcCHOHATbHOrO 00pa3oBaHUs /
FO. A. JleGenes, I'. H. ®anee, A. M. l'ony6es, B. H. lllanoBan ; moja oOiei

penakmuent . H. dapeeBa. — 2-e¢ wusn., mnepepad. u gon. — Mocksa :
M3narensctBo FOpaiit, 2024. — 431 c. — (IlpodeccuonansHoe obpazoBanue). —
ISBN 978-5-9916-7723-3. — Tekcr : osnektpoHHbld // (OOpa3oBaTeiabHas

wiatgopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/537876.

3.2.3. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM
cetu « MHTEpHET

1. www.interneturok.ru  («Bumeoypoku 1o mpeaMeraM — IIKOJBHOUN

IPOrPaMMBI»).

2. www.chemistry-chemists.com/index.html (27IEKTPOHHBIH KypHaI
«XUMHUKHU U XUMU).

3. www.hemiwallstru  («Xumuss.  OOpazoBaTenbHbIi  calT  Aus
IITKOJIGHUKOB) ).

4. www.alhimikov.net (OGpa3oBaTebHBIN CAUT JIJIs1 IKOJILHUKOB).
5. www.chem.msu.su (QnekTpoHHas OMOIMOTEKA MO0 XUMUH).

6. www.hvsh.ru (kypHan « XuM#us B IIKOJIE»).

7. www.hij.ru (kypHan «XuMUs U )KU3HBY).

3.2.4. [lepeyenb NPOrpaMMHOI0 oOecredeHust

Microsoft Word
Microsoft Excel

N —


https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
https://urait.ru/bcode/537876
http://www.interneturok.ru/
http://www.chemistry-chemists.com/index.html
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.hvsh.ru/
http://www.hij.ru/

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUS

JTACHUATIINHBI

4.1. ®opMbI 1 METOABI KOHTPOJIA Pe3yJIbTATOB 00y4eHH s

Pesynbrarel 00yueHus

cDO}’)MI;I U MCTOAbI KOHTPOJIAL U
OLCHKH

BJIAJIETh CUCTEMOW XMMHMUYECKUX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUYECKHH SJIEMEHT, aToM,
JNEeKTpOHHasT 000J04YKa artoma, s-, p-, d-DIEKTPOHHBIE
opOuTany  aTOMOB, HOH, MOJIEKYyJia,  BaJICHTHOCTD,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHMCICHUS, XHUMHUYECKas
CBS3b, MOJb, MOJSIpHasE Macca, MOJSIPHBIH  O0BeEM,
YIIEpOAHBIN CKeneT, (YyHKIMOHANbHAS TpYINa, paauKal,
W30MEpHUs, W30MEPHI, TOMOJOTHUYECKHI psl, TOMOJOTH,
YIJIEBOJOPOABI, KUCIOPOJ- U a30TCOJAEPKAILINUE COCAMHEHUS,
OMOJIOTUYECKN aKTHBHBIC BeIIECTBA (YIJIEBOIBI, SKHPHI,
Oenmku), MOHOMEp, TMOJIUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISPHBIE COCIMHEHMS, KpUCTaJUTHYECKast
peuieTka, TUIbl XUMHUYECKHX pPEaKUuuid (OKUCIUTEIbHO -
BOCCTAHOBUTEIBHBIE, 3K30- M DJHIOTEPMHYECKHUE, PEAKIUU
MOHHOTO OOMEHA), PacTBOP, AJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJIUTUYECKAS JIICCOITHAITHS, OKUCJINTEIb,
BOCCTaHOBUTEIb, CKOPOCTb XUMHUYCCKOU peakiuuu,
XMMHYECKOE pPAaBHOBECHE), TEOPUM M 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOEHUS OpraHuyeckux BemectB A.M.
BytiepoBa, Teopus  BIEKTPOJUTUYECKON  JAUCCOLMALINH,
nepuoauueckui 3akoH [[.M. MenneneeBa, 3aK0OH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKUMA SI3bIK XUMUH,
(dakTonornueckue CBEIEGHUS O  CBOMCTBaX, COCTaBe,
MOJy4YeHUH ¢ 0OE€30MacCHOM HCTOJB30BAaHUM  BaXKHEUIIINX
HEOPTraHMYECKUX M OPraHMYECKHUX BEIIeCTB B OBITY H
MIPAKTUYECKON AesiTenbHOCTH YesioBeka (P1)

- OLICHKH, MTOJTyYeHHBIC 32 PadoTy
HAa  MPAKTHYECKOM  3aHATHH
(YCTHBIN OIIpOC, TECTHPOBAHWE,
pedepart, npoBepoUYHbIE padOThI)

- OIEHKa, TMOJydYeHHas  Ha
MPOMEKYTOYHOM aTTecTalnuu

YMCTb BbIABJATH XAPAKTCPHBIC TIPHU3HAKW W B3aUMOCBA3b
HU3YYCHHBIX HOHSITI/II\/’I, MPUMCHATH COOTBECTCTBYIOIIHE MMOHATHA
Inpu OIIMCAaHUU CTPOCHUA U CBOICTB HCOpPTaHUYCCKUX U
OpraHn4Y€CKUX BCHICCTB W HX IMPCBPAICHUH, BBIABJIATH
B3aMMOCBA3b XUMHNYCCKHUX 3HAHUM C IIOHATHUAMU n
NpEACTABJICHUAMU JPYTIUX €CTCCTBCHHOHAYYHBLIX MNPECAMCTOB

(P2)

- OIICHKH, ITOJy4YEHHBIE 3a paboTy
Ha  TMPaKTHYECKOM  3aHATHH
(YCTHBII OIpOC, TECTUPOBAHUE,
pedepart, mpoBepoyHBIE padOTHI)

- ONeHKa, IMOJydYeHHas Ha
MPOMEXYTOYHOM aTTecTanuu

YMETb UCIIOJIb30BaTh HAaUMEHOBAHMUS XUMHUYECKHUX
COCIMHEHUI MEXIYHApOJHOIO COK3a TEOPETHYECKON W
MPUKIAJHON XMMHMM M TPUBHAJIbHBIE HA3BaHMS Ba)KHEHIINX
BEIIECTB  (9TWJIEH,  aleTWlIeH,  TIIulepuH,  (eHodm,
(dbopmanbpaerui, yKCycHash KHCIOTa, TJUIMH, YTrapHbBIH Tas,
YTIEKUCHIBIA ra3, aMMHUaK, TrallleHas MW3BECTb, HETalICHAs
W3BECTh, NMHUTHEBASI COJA M JPYTHX), COCTABIATH (POPMYIIBI
HEOPraHWYECKUX W OpPraHMYECKHX BEUIECTB, YPaBHEHUS
XMMHUYECKHX PEAKIUH, OOBSICHATh UX CMBICH; TIOATBEPKIATH

- OLIEHKH, MTOJIy9eHHBIE 32 paboTy
Ha  TPaKTUUYECKOM  3aHATHH
(YCTHBIH OIpPOC, TECTHPOBAHHE,
pedepat, mpoBepoIHBIC PAOOTHI)

- OIEHKa, TIONy4YeHHas Ha
MPOMEXKYTOUHON aTTECTALINU




XapaKTepHbIE XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH U 3alucsIMU
ypaBHEeHU XxuMudeckux peaxiuii (P3)

yMETh  YCTaHABIMBATh  MPUHAIICIKHOCTb  M3YUEHHBIX

HCOPTraHNYCCKUX W OPraHNYCCKUX BCIICCTB K OIMPCACIICHHBIM
KJIacCaM U rpyIiiam COG,Z[I/IHCHI/Iﬁ, XapaKTCPU30BaATh UX COCTAB
W Ba)XKHEHIIHE CBOﬁCTBa; ONpeaAciIATb BUABI XHUMHUUYCCKHX
CBs3Ei (KOB&J’ICHTH&H, MOHHAas, MCTaJIJIMYCCKasd, BOI[OpOI[HaH),

- OLICHKH, TIOJIyYCHHBIE 3a PadoTy
Ha  TMPAKTHYECKOM  3aHATHH
(YCTHBIN OIIpOC, TECTHpPOBaHME,
pedepart, mpoBepoYHbIE padOTHI)

- OLCHKA, TIIONyYeHHas Ha
THUTIBI KPUCTAITTIIECKHIX pemIeToK BELIECTB; | 1nomMeskyTOHON ATTECTAIHHI
KiaccuUIUpPoBaTh XuMudeckue peakuuu (P4)

chopMupoBaTh MIPE/ICTABJICHHUS: 0 XUMUYECKON

COCTaBIISIIONIEH €CTECTBEHHOHAYYHOW KAapTUHBI MHpA, POJIH
XUMHHM B TIO3HAaHUM SBJICHUN MNpUPOABI, B (POpMHpPOBAHUHU
MBIIIJICHUSI W KYJIbTYphl JUYHOCTH, €€ (PyHKIHOHAIBHOMI
IrPaMOTHOCTH, HEOOXOIMMOM JUIsl pelleHusi MPaKTUYECKUX
3a/1a4 ¥ HKOJIOTMYECKH 0OOCHOBAaHHOTO OTHOIIIEHUSI K CBOEMY
310pOBbIO U TTpupoHOH cpene (PS)

- OLICHKH, MTOJTyYEHHBIC 32 PadoTy
HAa  MPAKTHYECKOM  3aHATHH
(YCTHBIH OIIpOC, TECTHPOBAHWE,
pedepart, npoBepoUYHbIC padOThI)

- OleHKa, TMOJydYeHHas  Ha
MPOMEKYTOUYHOM aTTecTaluu

yMETh MPOBOAMTH pPacueThl MO XUMHUYECKUM GopMylaM H
YpaBHCHUSM XUMHUYCCKUX PpEAKIHid C HCIOIH30BAHUEM
(Gu3MYeCKUX BENWYHMH, XapaKTEepPHU3YIOIIUX BEIIeCTBa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 0O0beMa (HOpMaJlbHbIE
yCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BATh
CUCTEMHbBIE XMUMHYECKHE 3HAHUS IS TMPUHSATUS PEIICHUN B
KOHKPETHBIX ~ JKU3HEHHBIX  CHUTYyallMsiX, CBSI3aHHBIX C
BEIIECTBAMH W WX TPHUMEHEHHEM - YMETh IUTAHUPOBATH M
BBITIOJTHATh ~ XUMHUYECKUI  OKCIEpUMEHT  (IIpeBpalieHHs
OPTraHMYECKHUX BEIIECTB TPH HArpEeBaHWU, TOJTYUYCHHE
STHJIEHA U M3yY€HHUE €ro CBOWCTB, KAUECTBEHHbIE PEAKINH Ha
QIBJCTU/ABI, KpaxMmall, YKCYCHYIO KHUCIIOTY; JeHaTyparus
OEKOB TpU HArpeBaHWHU, IIBETHbIE pEaKIUHU OEJIKOB;
MPOBOJIUTH PEAKIMH HOHHOTO OOMEHa, ONpEIeNsTh Cpeay
BOJHBIX PAcTBOPOB, KaueCTBEHHBIE pEaKIuu Ha cyiubdar-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWUS; pelIaTh
SKCIEpUMEHTAJIbHBIE 3aJaud 1o TeMaMm '"Mertamisl" U
"Hemerannel") B COOTBETCTBUM C TpaBUJIAMU TEXHUKU
0e30macHOCTH  HpuU  OOpallleHUd C  BElIeCTBaMU U
1a00paTOPHEIM 00OPYIOBAHUEM; TPEICTABISITH PE3YIbTATHI
XMMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amuch ypaBHEHUIl
COOTBETCTBYIOIIUX PEAKIUil U (OpMYyIUpOBATH BBIBOJABI HA
OCHOBE 9THX pe3ynbTaToB (P6)

- OLIEHKH, TTOJIy9eHHBIE 32 paboTy
Ha MMPAKTUICCKOM 3aHATHN
(YCTHBIH OIIPOC, TECTHpPOBAHHE,
pedepat, mpoBepoIHBIC PAOOTHI)

- OIEHKa, TOJNy4YeHHas Ha
MPOMEXKYTOUHON aTTECTALNU

yMETh  QHAJIU3UPOBATh  XUMHUYECKYID  HH(OpMAIHIO,
MOJIy4yaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpPEACTB MAacCOBOIi
nHpopmanuu, cetb uTepHer u apyrue) (P7)

- OLICHKH, TIOJyYeHHBIC 32 PadoOTy
HA  MPAKTHYECKOM  3aHATHH
(YCTHBIH OIpOC, TECTHPOBAHHE,
pedepat, mpoBepodHBIC PAOOTHI)

- OICHKa, TMOJNy4yeHHas  Ha
MPOMEKYTOYHOM aTTECTAIIMH

BJIQJIETh OCHOBHBIMH METO/IaMH HAyYHOTO IMO3HAHMS BEIECTB
M XUMHYECKUMX SBIEHWH (HaOJroleHHWe, H3MEpeHHe,
SKCIIEPUMEHT, MojienrpoBanue) (P8)

- OLICHKH, MTOJTyYEHHBIC 32 PadoTy
HAa  MPAKTHYECKOM  3aHATHH
(YCTHBIH OIIpOC, TECTHPOBAHWE,
pedepart, npoBepoUYHbIC padOThI)

- OlEHKa, TMOJydYeHHas Ha
POMEKYTOYHOM aTTeCTalluH

yMETh MPOBOAMUTH PACUYETHI MO XHUMHYECKUM QopMyliaM H

- OLICHKH, NIOJTy4YeHHBIE 3a PaboTy




YPABHEHUSIM XMUMHUYECKUX PEAKIH ¢ HCHOJb30BaHUEM
(GUBUYECKUX BEIMYMH, XapaKTEPH3YIONIUX BEIIECTBA C
KOJIMUYECTBEHHOW CTOPOHBI: MacChl, 0ObeMa (HOpMallbHbIC
YCIIOBHSI) Ta30B, KOJMYECTBA BEILECTBA; HCIOIb30BaTh
CUCTEMHBbIE XUMHUYECKUE 3HAHUS JJI1 NPHUHATUS pPEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyaIlusiX, CBSI3aHHBIX C
BeIIECTBAMU U UX npuMeHeHneM (P9)

Ha  TPAaKTHYECKOM  3aHATHH
(YCTHBIH OMpPOC, TECTHPOBAHUE,
pedepat, mpoBepodHBIC PAOOTHI)
- OLEeHKa, T[OJNlyuYeHHas  Ha
MPOMEKYTOYHON aTTEeCTaIIH

yMETh TIAHUPOBATH U BBIMIOJHATH XUMUYECKUH IKCTIEPUMEHT
(peBpalleHnsT OpPraHWYECKHUX BEIISCTB TIPU HAarpeBaHUH,
MOJTyYEHHUs ATUIICHA M M3yYeHHE €Tr0 CBOMCTB, KAUECTBEHHBIC
peaknuu Ha aNbJETHJIbI, Kpaxmall, YKCYCHYI0 KHCJIOTY;
neHatypanus OelIKOB TpU HArpeBaHWU, IIBETHBIC PEAKIIUU
OCJIKOB; MPOBOJUTL PEAKIIUU MOHHOTO OOMEHA, ONpPEeisTh
Cpelly BOJHBIX pAacTBOPOB, KAaueCTBEHHBIC pEaKIUU Ha
cynbdar-, kKapOoHAT- ¥ XJIOPUI-aHUOHBI, HA KATHOH aMMOHHSI;
peliaTh SKCIepeMEeHTANBHBIC 33/1a4 10 TeMaM «MeTaisy 1
«Hemeramibl») B COOTBETCTBHM C TPABWIAMH TEXHUKH
0e30MacHOCTH  TpH  OOpalleHud C  BEIMIeCTBAMU M|
1a00OpaTOPHBIM 00OPYAOBAHHUEM; TPEACTABIATh PE3YIbTATHI
XUMHYECKOTO JKCIIEpHMEHTa B (opme 3amuceil ypaBHEHHIA
COOTBETCTBYIOIIUX peaknuidi ¥ (HOpPMYIHpPOBATH BBIBOABI HA
OCHOBE 3THX pe3yJsibTatoB (P10)

- OLICHKH, TIOJyYeHHBIE 32 PadoTy
Ha  MPAaKTHYECKOM  3aHATHH
(YcTHBIN OIIpOC, TECTHpPOBaHME,
pedepart, mpoBepoYHbIE padOTHI)

- OLEHKa, T[IOJlydyeHHas Ha
MPOMEXKYTOYHOM aTTecTanuu

copMHpOBAThH IIPEJICTaBICHHUA: 0 XMMHYECKON
COCTABJISIIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIU
XUMHM B TIO3HAHUM SBJICHUN MNPUPOABI, B (POpMHpPOBaAHUU
MBILIUIEHUS] M KYJbTYphl JHMYHOCTH, €€ (YHKIHOHAIHHOMN
IrPaMOTHOCTH, HEOOXOIMMOM JUIsi pelIeHus MPaKTUYECKUX
3a7a4 U 9KOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY
310pOBBIO U mpupoaHou cpene (P11)

- OLICHKH, TIOJTyYeHHBIC 32 PadoOTy
HA  MPAKTHYECKOM  3aHATHH
(YCTHBIH OIpOC, TECTHPOBAHHE,
pedepat, mpoBepodHBIC PAOOTHI)

- OIEHKa, T[IOJNlydYeHHass Ha
MPOMEXYTOYHOM aTTecTauuu

yMETh COONI0aTh MpaBUiIa SKOJIOTHUECKH IEIecO000pa3HOro
MOBEACHUA B OBITY M TPYJIOBOM JEATEIBHOCTH B LEIAX
COXpPAHEHHUsI CBOETO 3J0POBbs M OKPYKAIOIIEH HPUPOIHOU
Cp€abl, YYUTBIBATH OIIACHOCTH BOSJIGI\/'ICTBI/IH Ha JKUBBIC
OpraHu3Mbl ONpPEAENCHHBIX BEIIECTB, IOHMUMAsi CMBICI
TOKa3aTeJisl MpeeIbHOM TonycTuMon KoHIeHTpaumu (P12)

- OLICHKH, TOJIy4YCHHBIC 3a paboTy
HAa  MPAKTHYECKOM  3aHATHH
(YCTHBIH OIIpOC, TECTHPOBAHWE,
pedepart, mpoBepoUYHbIC padOTHI)

- OICHKa, TMOJNly4yeHHas Ha
MPOMEKYTOYHOM aTTecTaluu




4.2. MeToanuyeckue MaTepHuaJibl, ONpeae/siiouue Npoue1ypbl OeHUBaHUS
YPOBHS C()OPMHUPOBAHHOCTH 3HAHUN U YMEHHMI

OIICHMBAET MaTepua,
cojiepKaluics B
NICPBOUCTOYHHUKE,

B MMOJTHOM Mepe
WICITIOJI30BAaHbI PE3YJIBTAThI
WCCIIeIOBAaHUI 1
YCTaHOBJICHHBIX HAYYHBIX

(hakTOB 1O TaHHOW TeMe;

B TIOJTHOU Mepe

HUCCICIOBAaHUN U

YHYaCTUYHO HCITI0JIb30BaHb

HE BIAJEET OTAEABHBIMU
BOIPOCAaMHU I10 JaHHOI
TeMe;

HMHOT/Ia JIOTHYHOCTh

H3JI0KCHUSA HAPYIIACTCA,

YCTaHOBJICHHBIX HAYYHBIX
(hakTOB 1O TaHHOW TeMe;

JOITIOJIHUTCIIbHBIC 3HAHUS,

4.2.1. Kputepuu onieHUBaHUS MPAKTHUYECKOIl padoThl
«OTIUIHO «Xopouo» «Y noenerBopurenbHo» | «HeyaoBieTBopuTenbHO»
Cobimopnaer Cobmonaer nonHocteto |  CoOnogaeT 4aCTUYHO He cobnronmaer Bech
MTOJTHOCTHIO BECh BECh AITOPUTM QITOPUTM BBITTOTHEHHSI ANTOPUTM BBITTOTHEHUS
aITOPUTM BBITIOJTHCHUS PaOOTHI. paboTEHL. paboTEHL
BEIMONTHEeHUs paboThl. | CobmiomaeT monHocThio | CoOMoaaeT 4acTHIHO He cobmtogaer npaBuia
Cobmnronaer MpaBUJIa TEXHUKH MpaBJIa TEXHUKH TEXHUKH 0€30TIaCHOCTH.
MTOJTHOCTHIO MTPaBHIIA 0e30macHOCTH. 0€e30macHOCTH. He ymeer moms3oBaThCs
TEXHUKU YMeeT nonb30BaThCs YacThuHO yMeeT Ta00paTOpHBIM
0e30MacHOCTH. 71a00paTOPHBIM MOJIb30BATHCS 000pyIOBaHUEM U
YMeeT noiap30BaThes o0opynoBaHNEM U nabopaTopHBIM peaKTUBaMH.
1a00paTOPHBIM peaKkTuBamMu ¢ 000opyZIOBaHHEM U He nocruraer
000pyZOBaHHEM H HEOOTBIIMMHU peaKkTUBaMHU MOCTaBJICHHBIX B paboTe
peaKTUBaMH. omuroOKaMu. He nocturaer Leen.
Hocturaer Hocturaer MTOCTABJICHHBIX B paboTe He naér npaBuiibHOE
MTOCTaBJICHHBIX B MTOCTaBJIEHHBIX B paboTe Lenei. 000CHOBaHHE
paboTe 1ene. () ()78 Ja€t obocHOBaHUE MOTyYEHHBIX
Jaér npaBmibHOE Jaét obocHOBaHME MTOITYYEHHBIX pe3yIbTaTOB Ha OCHOBE
000CHOBaHHUE MOJTYYEHHBIX pe3yIbTaTOB HAa OCHOBE 3HaHUsI TCOPHHU.
MOTYYCHHBIX pe3yNIbTaTOB C 3HAHUS TCOPHUHU C He nenaet BbIBOAEIL.
pe3ynbTaToOB Ha Ha OCHOBE 3HaHHSA rpyOBIMH OIIMOKaMHU.
OCHOBE 3HAHU TEeOpUH HeOOIBIITIMHA [emaeT BEIBOABI €
TEOPHH. OIUOKaMH. . rpyObIMU OIITHOKAMHU.
Jemnaet npaBuIbHBIE JlemnaeT BBIBOIBI
BBIBOJIBI. HEOOIBIINMU
ommnOKaMu.
4.2.2. Kputepum ollecHUBAHUS TeCTA
«OTIUIHO» ((XOpOIIIO)) «y,HOBJ'IeTBOpI/ITeJ'H:HO» ((Hey,Z[OBJ'IeTBOpI/ITGJ'ILHO»
IMpaBUJIbHO BBITIOJIHCHO TPpaBUJIbHO BBITTIOJTHEHO IMpaBUJIbHO BBITOJIHCHO 50- IMpaBUJIbHO BBITTOJIHCHO
85-100 % TecToBBIX 65-84 % TecToBbIX 65 % TecCTOBBIX 3a/laHUH MeHee 50 % TecTOBBIX
3aaHUHn 3aJaHuHN 3aJaHUHN
4.2.3. Kpurepuu ouennBanus pegepara
«OTIMYHO» «XOPOIIOY «Y TOBIETBOPUTEITLHO «HeynoBneTBopUTEIbHOY
Pedepar sBnsiercs He packpbitel oTaenbabie | Tema packpbiTa YaCTUYHO, Tema packpbiTa He
I/IHd)OpMaTI/IBHLIM, BOITPOCHI, HCIIOJIB30BAHbI HCKOTOPKBIC IIOJIHOCTBIO, HE
06’beKTI/IBHO nepeuaéT YaCTHUYHO HUCII0JIb30BAaHbI PE3YIIbTATHI l/lCCJ'le)lOBaHI/lﬂ HCII0JIb30BAaHbI
HCXOHYIO HH(MOPMAIIHIO, a pe3yJIbTaThl
TaK>Ke KOPPEKTHO

1 YCTAaHOBJICHHBIX PE3YIBTATHI
Hay4YHBIX (baKTOB 1o I/ICCJ'ICHOBaHI/If/'I n

YCTaHOBJIEHHBIX HAYYHBIX
(hakTOB 1O TaHHOU TeMe;
1 HCKOTOPBIC HC UCII0JIb30BaHbI
JOITOJIHUTCIIbHBIC 3HAHUS,
HE BJIaJceT TEMOI;
MaTepHal U3JI0KEH
HEJIOIMYHO; HET IUTAT

JIaHHOU TeMe,
HCIIOIB30BaHBI

JIOTIOJTHATEIIBHBIC 3HAHUS,
YaCTUYHO BJIaJICCT TEMOM;
JIOTHYHOCTh
MIPOCTICIKUBACTCS C1a00;
rpyObIe OIMOKY B
[UTUPOBAHUY UCTOYHHUKOB




HCITIOJIb30BaHbI
JIOTIOJTHUTEILHBIC 3HAHUS,
MTOJIHOCTBIO BIIAZICET
TEMOM;
MaTepuall U3JI0KCH
JIOTUYHO;
HCTOYHUKH
MIPOLIUTUPOBAHBI
MPpaBUIIHLHO

HE3HAYNTEIbHBIC OLIHOKU
B IMTUPOBAHNH

4.2.5. Kputepuu oneHMBAHUS PACYETHO-TPaPuIeCKUX padoT

«OTInYHO» «Xopomo» «Y noBIeTBOPUTENBHO» | «HeynoBIeTBOPUTENBEHO»
[Ipumenser Haxomur Haxomur He 3HaeT He0OX0MUMEIE
TEOPeTUYECKHUH COOTBETCTBYIOLINE COOTBETCTBYIOLINE pacdeTHble METOAUKU U
MaTepual Jyid [IOUCKa 3aJJaHUI0 3aJ]aHUI0 pacueTHBIE (opMyIIBl, HE MOXKET
HEO0OXOTMMBIX pacyeTHbIC METOTUKH 1 METOIUKH U (POPMYJIEL. HAWTH UX B TOTOBOM
pPacyEeTHBIX METOAUK U bopMyIEI C Jenaer onpeneneHHble TEOPETHYECKOM
thopmyi. HaBOJSAIUMU OLIMOKU B TOHUMAHUHI Marepuare.
CamocTosATENBHO YKa3aHUAMHU. U3MEHEHUH CUTyaluH, Hesepno nonumaer
BHHKAET B CYLIHOCTb IToHuMaeT n3MeHeHue HaXOJLIEHCs B OCHOBE U3MEHEHUSI B CUTYALHIO,
U3MEHEHUsI CUTyaLuH, CHUTYalUH, peLIeHHUS 3a/1a4u. HaXOJIYIOCS B OCHOBE

HaxOo/ISIIYI0CS B OCHOBE
pelIeHns 3a1a49u.
[Ipencrasnser 3aganue
Ha OCcHOBE (hopmy,
TabmuI B rpadgudeckoi
(hopme caMOCTOSITENEHO
YmeeT BbIOpaTh
HY>KHBIE CTPAaTEru1
BBITIOJTHEHUS
rpaduyeckoro 3aiaHus

HaxOoJAIICHCS B OCHOBE
peIIeHNS 3a/1a9H C
HABOJISIIAMH
YKa3aHHUAMHU.
[IpencraBnser 3ananue
Ha OCHOBE (OPMY!I,
TabmH1L B rpaduuecKoil
(hopme ¢
HE3HAYNTEIbHBIMU
3aTpyIHEHUSIMH
BriOupaer crparerun
BBITIOJTHCHUS
rpadu4yecKoro 3aJaHus
C He3HAYUTEIbHBIMU
OILIMOKAMHU

IIpencrasiser 3aganue
Ha OCHOBE (hopMy1I,
TalOHIl B TpaguIecKOM
tdhopme co
3HAYUTEIHEHBIMU
3aTpyJHCHHSIMHL.
Bribupaer crpareruu
BBITIOJTHCHUA
rpaduIecKoro 3a1aHus
CO 3HAYHUTEIBHBIMH
OIIOKaMH

peLICHUS 3a1a4u.
He ymeer npencraBisate
3aJ]aHue HA OCHOBE
dbopmyn, Tabmuil B
rpadudeckoit popme
He moxer BBIOpaTh
HUKAKHE CTPATETUU
BBIIIOJIHCHUA
rpadprIecKoro 3aJanus

4.2.6. Kputepuu onileHUBaHMS BHEAYIUTOPHOM CAMOCTOSAITEILHOM Pa0d0ThI
00y4arouuxcs

«OTINIHO»

«XO0poII0»

«Y IOBIIETBOPUTEILHOY

«Hey1oBI€TBOPUTEIHHOY

Y4eOHbIl MaTepran
OCBOCH B TIOJTHOM MeEpE;
[TonHOCTHIO
c(hopMHPOBAHO YMECHHE
UCIIOJIb30BaTh
TEOPETHUECKHE 3HAHUS
MIPH BBITOJIHEHUH
MPaKTUYECKUX 3a/1aY;
ITonHOCTHIO
c(hOpMHUPOBAHBI
o01eyYeOHbIC YMCHHS,
OTBET IOJIHOCTBIO
000CHOBaH U
OTIIUYACTCS YETKOCTHIO

YueOHBII MaTepHal
OCBOCH JOCTAaTOYHO,
HMEIOTCS HEOOJIbIITIE
poOEITBl B 3HAHMSIX;
B IOCTaTOYHOM Mepe
copmupoBaHo
YMEHUE UCII0JIb30BaTh
TEOPETHYECKUE 3HAHUS
ITPH BBIMOJIHCHUU
MPaKTUYECKUX 33134,
B 3HauntensHOM
CTCIICHU
c(hOpMHUPOBAHBI
o0mey4yeOHbIe

VueOHBII MaTepHal
OCBOCH YaCTHYHO,
HMEIOTCS
CYIIECTBEHHBIE
poOeIbl B 3HAHUAX;
YactuvHo
c(hopMHPOBAHO YMECHHE
HCIIOb30BaTh
TEOPETHUYECKHE 3HAHUS
IIPH BBIIIOJTHCHHUHU
IIPaKTHUYCCKUX 3a1ad;
YaCTUYHO
chopMHPOBaHBI
o011Iey4eOHbIC YMCHUS;

Y4eOHEIl MaTepHra He
OCBOCH;

He chopmupoBano
YMEHUE HUCITOIB30BaTh
TEOPETHYCCKHE 3HAHUS

TP BBITOJTHEHUHT
MPaKTUYCCKUX 3a1a4;
HEe C(hOPMHUPOBAHBI
o01eyueOHbIC YMECHHS,
OTBET He 00OCHOBAH M HE
HMEET YETKOTO
H3II0)KEHUS;
Marepuain He ohopmieH
B COOTBETCTBHH C




W3JI0KCHUS;
MaTepHaJ MOJIHOCThIO
oopMIICH B
COOTBETCTBUU C

YMEHUSI,

OTBET B JOCTATOYHOM
cTeneHn 00OCHOBAH U
OTINYAETCSA YETKOCTHIO

OTBET YaCTUYHO
000CHOBAH U M3JI0KEH
HEYETKO;
Marcpual 4aCTUIHO

TpeOOBaHMSIMU

TpeOOBaHUSIMH. M3JI0KCHUS; odopmIleH B
Martepuai opopmIIeH B COOTBETCTBHH C
COOTBETCTBHH C TpeGOBaHUSIMHU
TpeOOBAHUSIMHU C
HEOOIBIIIMU
HETOYHOCTSIMHU
4.2.7. Kputepuu ollecHUBAHUA PellIeHUs 32124
«OTIHYHOY «XO0poIIo» «Y 1oBIETBOPUTEIRHO» | «HeyaoBIeTBOPUTEIHLHOY
IIpumensier Haxoaur Haxoxaur He 3HaeT HEOOXOAUMBIE
TEOPETUUECKUI COOTBETCTBYIOIIIHE COOTBETCTBYIOIIHE pacueTHbIC METOAMKH U
MaTepua Jyis IOUCKa 3aJJaHUI0 3aJITaHHIO (hOpMYJIbI, HE MOXKET
HE00XOTUMBIX pacueTHbIE METOJJUKH | PacUYETHBIE METOJIUKH H HaWTH UX B TOTOBOM
pacUYeTHBIX METOJTUK 1 u HOPMYIIBI ¢ (hopMyEL TEOPETHIECKOM
dhopmy. HABOISAITUMHU CymiecTBeHHOE MaTepuaie
Crporas YKa3aHHUSIMHU. HapyIIeHHe HenocnenosatensHOCTH
MTOCJICTOBATEIFHOCTD B HecymecTBernoe MTOCJICTOBATEIIFHOCTH B B OIIPEIICIICHUH IIIar0B
OTIpE/ICTICHUH IaroB HapyIIcH1e OTIpEICIICHUH I1aroB BBITIOJTHCHUS 3aIaHMsl.
BBITIOJIHCHUS 3aJJaHHs | TIOCJIEIOBATCILHOCTH B | BBIMOJIHCHUS 33aHus. | He moidydeH npaBUIIbHBIHI

[Tony4yeH npaBUIbHBII
OTBET Ha IIpeJyIaraeMple
3aJaudl, peLIeHue
MoJIHOE, 000CHOBAHHOE,
[IPEIIIOKEHO HECKOJIBKO
BapHAaHTOB peIICHUs

OIIpEJeNICHUN IL1aroB
BBITTOJTHEHHUST 33/ TaHUSI.
ITony4yeH npaBUIIbHBII
OTBET Ha
IpeJIaraeMble 3a/1a4y,
pellIeHHe TTOJIHOE,
000CHOBAHHOE,
IPEIIOKEH OIUH
BapUaHT PEILICHUS

[TonyyeH npaBUIbHBII

OTBET Ha IIpeJyIaracMole

3a7jayll, HO pEIlICHNE He
MIOJTHOE

OTBCT Ha MpeararacMbic
3a1a4u

4.2.8. Kpurepuu onieHUBaHUS 3HAHUIN U YMEHUH 110 HTOraM
OCBOCHUS TUCUHMILIMHBI

[IpomexxyTouHass arrtecTanusi (UTOTOBBIA KOHTPOJb) Ha OYHOU (opme
oOy4eHHs MPOBOAUTCS B BUJE 3a4€Ta C ONEHKON (IudPpepeHImpoOBaHHOTO 3a4ETa)
B XOJI€ JIETHEW 3K3aMEHAIIMOHHOW CECCHM C BBICTABJICHHEM UTOTOBOM OLIEHKH I10

JIUCLUILIINHE.

[IpomexxyTouHnast arrectanus (MTOTOBBIH KOHTPOJL) Ha 3a04HOU (hopme
o0yueHusi TPOBOAUTCS B BUjae AuUDPEpeHIMPOBAHHOIO 3au€Ta B XOJE JIETHEH
AK3aMEHAlMOHHOM CECCHM C BHICTABJIEHUEM UTOTOBOM OLIEHKHU MO TUCLHUILJIMHE.

K nuddepenumpoBanHoMy 3a4€Ty MOMYCKAIOTCS YYallUecs, YCHEIIHO

BBIIIOJIHUBIIHUE BCC BHIBI

OTUYETHOCTH,

IPEAYCMOTPEHHBIE 110 JUCLUUILINHE

y4eOHbIM TIaHOM. B xone auddepeHimpoBanHOro 3auéra mpoBepsieTCsl CTENECHb
YCBOEHUsI Marepuaia, yMEHUE TBOPUYECKU MBICIUTh U MOCIEAOBATEIBHO, YETKO U
KPAaTKO OTBEYaTh HA IIOCTABJIECHHBIE BONPOCHI, AEIaTh KOHKPETHBIE BBIBOABI U
dbopmynupoBath 000CHOBaHHBIE TpeyiokeHuss. OIEeHKa OXBAaThIBAET MPOBEPKY
JOCTHKEHUS BCEX 3asBJICHHBIX LIEJIEU U3YUYCHUS NTUCUUILIUHBI U TPOBOAUTCS IS



KOHTPOJIA YPOBHS IMOHUMAHUSA O6y‘IaIOH_[I/IMI/IC$I CBsI3eH MCXKIY pa3IMYHbBIMU €C

JJIEMCHTaMU.

3HaHMs, YMEHUS U HaBBIKH 00yvaromuxcs Ha 1uddepeHIIMpOBaHHOM 3a4eTe
OIICHUBAIOTCS 110 MSATUOAUTEHON CUCTEME.

OO0mmmu

KPUTEPUSIMU,

ONPEACTAIOIINMUA

b depeHIUPOBaHHOM 3a4eTe, SBISIFOTCS:

OLIEHKY  3HAaHUM  Ha

«OTJIMYHO

«XOPOIIIO»

«YIOOBJICTBOPUTCIIBHO»

«HCYIOBJICTBOPHUTCIIBHO»

HaJMIHe TIIYOOKHX,
HCYUEPITBIBAIOIIUX
3HAHUN B 00BEME

MIPONUJIEHHOT' 0 Kypca
B COOTBETCTBHHU C
MOCTaBJICHHBIMHU

porpamMmon Kypca

IEIIMHU O0yICHHSI,

rPaMOTHOE U
JIOTHYECKH
CTpOHOE
U3JI0KECHUE

MaTtepuaia mpu
OTBETE, 3HAHHE
JIOTIOJTHUTEIIBHO

PEKOMEHI0BaHHOMN

JIUTEPATYPhI

HaJIMYUE TBEPIBIX H
JIOCTATOYHO
MMOJHEIX 3HAHUU B
o0BeMe
PO EHHOI O
Kypca B
COOTBETCTBHUH C
HeTSIMA O0yICHHUS,
HE3HAYUTEILHBIE
omrOKK Ipu
OCBEIICHUN
3aJaHHBIX
BOIIPOCOB, Y€TKOE
H3II0KEHHE
MaTepuaia

HaJIM4YUe TBEPABIX
3HAHUH B 00BEME
MPOHIEHHOTO Kypca B
COOTBETCTBHH C LIEIISIMHI
oOydeHnusi, HO
H3JI03KEHHE OTBETOB C
OIINOKaMH,
HCIPABIIAEMBIMU II0CTIE
JOTOJTHUTEIBHBIX
BOIIPOCOB,
HEOOXOIMMOCTh
HABOJIAIIMX BOIIPOCOB

HaJM4He TPyOBIX OMHOOK B
OTBETE, HETOHMMAaHUE
CYIITHOCTH M3JIaracMoro
BOIMpPOCa, HEYBEPEHHOCTh U
HETOYHOCTh OTBETOB Ha
JTOTIOJTHUTEIIBHBIC U
HABOJISIIHE BOMPOCHI
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