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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOI'PAMMBbBI
JANCHUITIJINHBI

BJ1.07 Xumus

(MHICKC, HANMEHOBAHUE TUCIUILIHHEI )

1.1. ObsacTb npuMeHeHus1 padoueil MPpoOrpaMMbl

PabGouass mporpamma AMCHMIUIMHBI pa3paboTaHa Ha OCHOBE IHCHbMa
JlemapTamMeHTa TOCYAapCTBEHHOW TIOJUTUKH B cQepe MOATOTOBKH paboumx
kazapoB u IO «PekoMeHnanuu no opraHu3anu NOJIy4eHHUs] CPEIHEro OOLEro
oOpa3oBaHMsI B TMpeAesiax OCBOCHHSI 00pa3oBaTENbHBIX IMPOTPAMM CPEIAHETO
npodeccruonanbHOTO 00pa3oBaHusl Ha 0a3e OCHOBHOTO OOIIET0 0Opa3oBaHHS C
ydeToM TpeboBaHU# (enepatbHBIX TOCYJAPCTBEHHBIX CTAHIAPTOB U MOTydacMOM
npodeccuu Win CrenuarTbHOCTH CpeHero MpodecCuoOHANIBHOT0 00pa3oBaHUs» OT
17 mapta 2015 1. Ne 06-259.

PabGouass mnporpamMmma CcOOTBETCTBYeT TpeOOBaHMSIM K TMPEIMETHBIM
pe3yibTaTaM OCBOGHHSA JaHHOW TIPEIMETHOM 00JacTH, YCTaHOBJIEHHBIM
denepaibHBIM TOCYJIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPETHETO
obmero ob6pazoBanus (Ilpukaz MuHHCTEpcTBa mpocBemeHuss Poccuiickoi
Oenepanun ot 12 aBrycra 2022 roma Ne 732 «O BHeCEHMHM HW3MEHEHHMN B
dbenepanbHbIil TOCYIapCTBEHHBIM 00pa30BaTEeIbHBIN CTAHAAPT CPEIAHETO OOIIEro
o0pa3oBaHus, YTBEPXKJICHHBIM MpUKazoM MUHHCTEpPCTBA OOpa30BaHUSI U HAYKHU
Poccniickon ®enepaunu ot 17 mas 2012 r. Ne 413» 3apernctpupoBan
Muntoctom Poccun 12 centadps 2022 rona, peructparinoHubiii Homep 70034).

1.2. MecTo IUCHUILIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM MPOrpaMMbl

Hucrumnmaa  «XuMHUS»  OTHOCUTCA K 00S3aT€NbHBIM  y4eOHBIM
JTUCIUIUIMHAM ~ pa3fiena  o0mieo0pa3oBaTeIbHOM  MOATOTOBKH — MPOTPAMMBbI
noAroToBku crnenuanuctoB cpeadero 3BeHa (IIIICC3), dopmupyembix wu3s
o0s3aTenbHBIX penaMeTHbIX obmacteit ®I'OC cpennero obiero ooGpazoBaHus, IS
cnenunanbHocTen CIIO.

1.3. Heqpb U mi1aHupyemble pe3yabTAThl 0CBOCHUSA TUCHHUILIMHBI

N3yuenne mucturummabl «OYJ[.07 Xumus» HampaBlIeHO Ha JOCTHXKCHHUE
nenu. QGopmupoBaHue y O0OyYarOUMXCS MPEJACTABICHUS O XUMHYECKOU
COCTAaBJISIIONIMNA €CTECTBEHHO-HAYYHOM KAapTHUHBI MHpa KaK OCHOBBI TPUHITHA
pelIeHU B JKU3HEHHBIX W MPOU3BOJICTBEHHBIX CHUTYalUsIX, OTBETCTBEHHOTO
TOBEJICHUS B IPUPOJHOM CPEJIE.

3a1aun QUCIUILIINHEL:

chopMUpoOBaTh MOHMMAaHHWE 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUMN B OKPYKAIOLIEH Cpelie, EITOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3U U B3aMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;



pa3BUTh YMEHHUS COCTaBIATH (POPMYJIbI HEOPTaHMYECKHX U OPraHUYECKUX
BEUIECTB, YPABHEHMsSI XHMUYECKUX  peakuui, OOBICHATH MX  CMBICI,
MHTEPIPETUPOBATH PE3YyJIbTAaThl XUMUUECKUX IKCIIEPUMEHTOB,

cpOpMUPOBATh  HABBIKM  MPOBEACHHUS  MPOCTEHIIMX  XUMHUYECKUX
HKCIEPUMEHTAIbHBIX HCCIECJOBAHUA C COOJIIOJICHUEM TIpaBUJ 0O€30MacHOIO
oOpallleHus C BEIECTBAMU U JJAOOPaTOPHBIM 000pYyI0BaHUEM;

pa3BUTh YMEHMsI HUCIIOJIb30BATh MH(OPMALIMIO XMMHUYECKOIO XapakTepa M3
pa3IUYHBIX HICTOYHUKOB;

chopMUPOBATh YMEHHUS MPOTHO3UPOBATH MOCIEACTBUSI CBOEH JEATEIBHOCTH
Y XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

chopMUPOBATH MOHUMAHUE 3HAYUMOCTHU JTOCTIKEHUN XUMHUYECKON HAyKU U
TEXHOJIOTHH JIJIsl pa3BUTHS COITMAIBHON 1 TIPOU3BOJICTBEHHOM cep.

B pe3ynbraTe 0cBOEHUS AUCHUTUIMHBI 00YYaIOUTUIICS TOJKEH:

BIAJACTh  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAECT:
OCHOBOITIOJIATarOIIME IOHATHA (XMMHUYECKMM DJJIEMEHT, aToOM, 3JEKTPOHHAs
oboiouka artoma, S-, p-, 0-3JIEKTpOHHBIE OpPOWUTAIM aTOMOB, WOH, MOJICKYIIA,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHMS, XUMHUYECKas CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00bEM, YIJIEPOJIHBIN CKeNeT, PyHKIHOHAIbHAS
rpynna, paavkKaig, HW30MepHus, HW30MEpbl, TOMOJIOTMYECKUH psAl, TOMOJOTH,
YIJIEBOJOPOABI, KHUCIOPOJI- W a30TCOJEp)KallUe COECOUHEHMs, OWOJIOrMYecKu
aKTHUBHbBIE BelIeCTBA (YIJIEBOIbI, KUPbI, OCIKN), MOHOMED, MOJIUMEP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHUS, KPUCTAIMYECKAs PpELIEeTKA, THIIbI

XUMHYECKUX  peaKkuuu (OKHCIIUTENTbHO-BOCCTAHOBUTEIIBHBIE, DK30- "
SHAOTEPMUYECKHE, pEAKIMH HOHHOro OOMEHa), pacTBOpP, JJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, AIEKTPOIUTHYECKAS IVCCOLMALINS, OKHCIIUTEID,

BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOW peakiv, XHUMHUYECKOE pPaBHOBECHE),
TEOPUM U 3aKOHBI (TEOpPUS XUMHUYECKOTO CTPOCHHS OPraHMYECKHUX BEIECTB
A.M. bytnepoBa, Teopusi DIEKTPOJUTHUYECKOU JHUCCOIMALIMHU, TEPUOIUUECKUN
3akoH JI[.M1. MeHnneneeBa, 3aKOH COXpaHEHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOIIOTHUECKHE CBEJICHHS O CBOMCTBAX, COCTABE,
MOJIY4CHUH ¢ O€30MaCHOM MCIOJIb30BAaHUU BAXKHEHIIMX HEOPTraHWYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKON JesiTeTbHOCTH YenoBeka (P1);

YMETh BBISBISATh XapPAaKTEPHbIE NPU3HAKK U B3aUMOCBS3b HM3YYEHHBIX
MOHSATUM, TMPUMEHSITh COOTBETCTBYIOIIME MOHATHUS MPU OMUCAHUM CTPOCHUS U
CBOWMCTB HEOPraHMYECKUX M OPraHMYEeCKMX BEUIECTB M MX MPEBPAIICHUY;
BBISBJISITh B3aUMOCBSI3b XUMHUUYECKUX 3HAHUW C MOHSITHUSMHU M TPEACTABICHUSIMU
JIPYTUX €CTECTBEHHOHAaY4YHbIX NpeaMeToB (P2);

yMEThb  HUCIMOJIb30BaTh ~ HAMMEHOBAaHMS  XUMHYECKMX  COCAUHECHUU
MEXKIYHAPOIHOTO COK03a TEOPETUYECKOW M NMPUKIAAHOW XUMHH U TPUBUAIIBHBIC
Ha3BaHUS BAXKHEWIIMX BEIIECTB (ITWJICH, AalleTWICH, TJIHUIEPUH, (EHOI,
dbopmanbaerua, yKCycHas KHWCIOTa, TJWIWH, YrapHbBIA Ta3, YIJIEKUCIBIA Ta3,
aMMHaK, TallleHass W3BECTh, HeramieHass W3BECTb, NMUTbEBas coAa W JPYrux),
COCTaBJISITh (POPMYJIBI HEOPTAHMYECKHX W OPTaHMYECKUX BEIIECTB, YPAaBHCHMSI
XUMUYECKUX PEaKIUid, OOBICHATh HX CMBICH; TMOATBEPKIATh XapaKTEPHbBIC



XUMUYECKAE CBOMCTBA BEIIECTB COOTBETCTBYIOLUIMMHU JKCIIEPUMEHTAMH U
3aMuCsIMH YpaBHEHUN XxuMuueckux peakiuid (P3);

YMETh YCTaHABIMBaTh MPHUHAMJICKHOCTh W3YYEHHBIX HEOPraHUYECKHX U
OpraHWYECKUX BEIIECTB K OMNPEICICHHBIM KJlaccaM M TpPYIIaM COCIUHEHUH,
XapakTepu30BaTh HMX COCTAB W BAXKHEWIINE CBOMCTBA; OMNPEACISTh BHUJbI
XUMUYECKUX CBs3€l (KOBaJIGHTHAs, UOHHAs, METaJUIMUecKasi, BOJOPOIHAS ), TUIIbI
KPUCTAJUIMYECKUX PEHIETOK BEIECTB; KIACCU(DUIIMPOBATH XUMUUYECKHE PEAKIUU
(P4);

chopMHpOBaTh  TPEACTABICHUSA: O  XHMHYECKOW  COCTaBIIAIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMHUHU B MO3HAHUHU SIBJICHUM MPUPOJBI,
B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (DYHKIIMOHAIHLHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJI PELIEHUS] MPAKTUYECKHUX 3a/1a4 U IKOJOTHYECKU
00O0CHOBAaHHOTO OTHOILIEHUS K CBOEMY 37I0pOBBIO U npupoaHou cpene (PS);

YMETh NPOBOJUTH PACUETHl MO XUMHUYECKUM (QopMyllaM M YpaBHEHUSIM
XUMHUYECKUX  peakuuid ¢  HCMOJIb30BaHUEM  (U3MYECKUX  BEJIMYUH,
XapaKTepU3yIIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAaccChl, OOBbeMa
(HOpMaJbHBIE YCIIOBHUS) T'a30B, KOJUYECTBA BEIIECTBA; UCIOIb30BATh CUCTEMHBIC
XUMUAYECKUE 3HAHWUS [JI TPUHATHAS PEHICHUNW B KOHKPETHBIX KU3HEHHBIX
CUTyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM - YMETh IUIAHUPOBATh U
BBITIOJIHATh XUMHUYECKUM SKCIEPUMEHT (TPEBpAIlEHUs OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHWM, MOJYYEHHE 3THJIEHA U U3YYEHHE €ro CBOWCTB, KAUECTBEHHBIE
peaklMK Ha albJErU/Ibl, Kpaxmall, YKCYCHYIO KHCIIOTY; JI€HATypalus OCJIKOB Mpu
HarpeBaHUM, LBETHBIE PEAKIMH OEJIKOB; MPOBOJUTH PEAKIUU HOHHOIO OOMEHa,
ONpPEAENATh CPENy BOJHBIX PAcTBOPOB, KAaYECTBEHHBIE PpEAaKIMU Ha CyibQar-,
KapOOHAaT- U XJIOPUJ-aHUOHBI, HA KAaTUOH aMMOHUS; pellaTh SKCIEPUMEHTAIIbHbBIC
3amayn no teMam "Metamnel" u "Hemerainel") B COOTBETCTBHM C MpaBUJIaMU
TEXHUKU O€30MaCHOCTH TIpu OOpaIleHuH C BEIECTBAMU H JIa0OPaTOPHBIM
000py0BaHUEM; TIPEICTABISTH PE3YIbTAThl XUMUUYECKOTO SKCIIEpUMEHTa B (hopme
3aMKiCH YpaBHEHUN COOTBETCTBYIOIIUX pEaKIuil U (OPMYIUPOBATh BBIBOJBI Ha
OCHOBE ATUX pe3ysbTaToB (P6);

YMETh aHAJU3UPOBATH XUMUUYECKYIO0 MH(HOPMAIIHIO, MOTYyIaeMyI0 U3 Pa3HbIX
MCTOYHUKOB (CPEJCTB MaccoBoil nHpopmainmu, cetb Uutepuet u npyrue) (P7);

BJIAJE€Th OCHOBHBIMM METOJAMU HAy4YHOTrO TIO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUN (HAONIOEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE)
(P8);

yMETh MPOBOJIUTH PACUEThl MO XUMHUYECKUM (opMynamM U ypaBHEHHUSIM
XUMHUUYECKUX  pEaKUUid ¢  HCMHOJIb30BaHUEM  (UBUYECKUX  BEJIMYMH,
XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJsbHBIE YCIIOBHSA) T'a30B, KOJUYECTBA BEIIECTBA; MCIOJIb30BATh CHCTEMHBIE
XUMHUYECKUE 3HAHUS Ui TPUHATUS PEUICHUW B KOHKPETHBIX KU3HEHHBIX
CUTYyalusX, CBSI3aHHBIX C BEIIECTBAaMU U UX puMeHenueM (P9);

yMETh  IUIAHUPOBaTh M BBIMIOJHATH  XMMHYECKUWA  SKCIEPUMEHT
(mpeBpalieHuss OpraHM4ecKUX BEIIECTB MPU HArpEBaHUU, MOJYUYEHHUS ITHICHA U
M3YYEHHE €ro CBOWCTB, KAaYECTBEHHBbIE PEAKIMM Ha aJbJIeTU/bl, Kpaxmall,
YKCYCHYIO KHCIIOTY; JleHaTypanusi OeTKOB MPH HarpeBaHWM, IBETHHIE DPEAKIIUU



O€nKOB; MPOBOAUTH PEAKIUH HOHHOIO OOMEHA, OMpENENiTh CpEeAy BOIHBIX
pacTBOPOB, KAUECTBEHHBIE PEAKIIMK Ha CyJb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHMS; peliaTh SKCIEPEMEHTANbHbIE 3a/1aud Mo TemaMm «MeTamib u
«HemeTainpl») B COOTBETCTBUM C MpaBHIAMH TEXHUKHA O€30MacHOCTH IIpH
oOpalleHHH C BeIIeCTBAaMU W JIADOPAaTOPHBIM O0OPYIOBAHUEM; MPEACTABISThH
pe3yibTaThl XUMHUYECKOTO JKCIepuMeHTa B ¢opMe 3amuceil  ypaBHEHUU
COOTBETCTBYIOIIUX peaKIuid U (OpMyIHpPOBAaTH BHIBOJABI HAa OCHOBE JTUX
pesynbraros (P10);

chopMHpOBaTh  TPEACTABICHUSA: O  XHMHYECKOW  COCTaBIIAIOIICH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMHUHU B MIO3HAHUU SIBICHUN TIPUPOIBI,
B (OopMHpOBAaHMHM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJI PELIEHUS] MPAKTUYECKHUX 3a/1a4 U IKOJOTHYECKU
00O0CHOBAaHHOTO OTHOILIEHHS K CBOEMY 370POBbIO U npupoaHoi cpene (P11);

yYMETh COOJIOJaTh IMpaBuja PKOJIOTMUECKH I1eJIeCO00pa3HOro MOBE/ICHUS B
ObBITY M TPYIOBOW MAEATENIBHOCTH B IENIAX COXPAHEHHUS CBOErO 3[0pPOBbS H
OKpY Karolel MPUPOJHOM CpElbl; YUUTHIBATH OITACHOCTH BO3JEHUCTBHS HA KUBBIC
OpraHU3MBbl OIPEACIICHHBIX BEIIECTB, ITOHUMAsi CMBICI IOKAa3aTeis IpPeIeIbHOU
nomycTuMon koHteHTpaiuu (P12).



2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1. O0bem TUCUMILIUHBI U BUABI y4e0HOI padoThI AJ1s1 04HOH GOpMBbI

o0yueHust
Buj yuebHoi paboThI O0Bem yacos
MakcumaibHas yueOHast Harpy3Ka (Bcero) 78
O06s13aTeNnpHBIE Ay IUTOPHBIE YIeOHBIE 3aHATHS (BCETO) 78
B TOM 4YHCIIC:
JIEKIUU 39
MPaKTUYECKUE 3aHATH (BKII0YAsi MPOMEKYTOUHYIO aTTECTALIUIO) 39

CamocrosTensHas pabota odyuaromierocs (Bcero)

B TOM YHCJIC:

pabota c auTepaTypoi -

[Ipomexyrounass  arrectams B (opme 3adeTa ¢ OICHKOHU
(muddepennmpoBanHoro 3a4yéra) MO WTOraM BTOPOTO CEMeCTpa H3YyYeHHs 2
JIACHUTUTUHBI

2.2. O0beM TUCHUILIMHBI U BUJBI Y4eOHO# padoThl /15 3204HOH (opMBbI

o0yueHust
Buy yuebHoi paboOTHI O0Bem yacoB
MakcuManbHas yueOHasl Harpy3ka (Bcero) 78
O0s13aTeNnbHBIC Ay TUTOPHBIE YYeOHBIC 3aHATHUS (BCETO) 8
B TOM 4YHCIJIC:
JIEKIIAHN 4
MPAaKTUYECKUE 3aHATHU (BKIIOYAsi MPOMEKYTOUHYIO aTTECTALIUIO) 4

CamocrosrensHas pabota odydarorierocs (Bcero)

B TOM YHCIJIC:

MIPaKTHUYECKHE 3aHATHUS 70

ITpoMeKyTOYHAsS aTTECTaIMs B 3a4eTa ¢ OIeHKOU (muddepeHnnpoBaHHOTO 3a4éTa) 2




2.3. TemaTuyecKkMid IJIAH M COAEPKAHNE TUCIUIIMHBI JJI 0UYHOUH (POPMBI 00yUeHUsA

3HaHUS U YMEHUA,

Copneprxanre yueOHOTO MaTepuaia u (POpMbI OpTraHU3aIHH (hOpMUPOBAHUIO KOTOPBIX

HaumeHnoBanue pa3nienos u TeM O0BeM uacoB

JeATEIBHOCTH 00yUaromnXCst CIOCOOCTBYET 3JIEMEHT
IIPOrpaMMBbIL
1 2 3 4

Paznen 1. Xumus. O0masi 1 HeOpraHmyeckasi XuMusl.

Copep:xanue yueOHOT0o MaTepuana 8 P1 —PI2

Jlekius.

l.Xumudeckass KapTMHAa MHpa KaKk COCTaBHAas  4acTh
€CTECTBCHHO-HAYYHOU KAapTHHBI MUpa. Poib XUMHHM B KHU3HU
coBpeMeHHOro obOiecTBa. Hopelilme qOCTHKCHUS XUMUYECKOH 4
HAYKM B IIJIAHC pa3BUTUA TCXHOJIOTHU: XUMHNYCCKAA TCXHOJOTHA
— OwuotexHomorusi - HaHoTexHomorus. 2.IlpumeHenwne
JOCTHKEHHH COBPEMEHHOW XHMHH B TyYMaHHTapHOH cdepe
eI TEILHOCTH OOIIECTBA.

Tema 1. Beenenue.

ITpakTrueckue 3aHATHS: 4
1.0uucTKa 3arps3HEHHON BOJBI.

CamocTrosiTennpHas padoTa 00yJaroImnuxcsl. -

Coneprxanue yueOHOTO MaTepuaa. 8

Jlexius.

1.IIpenmer xumum. BemectBo. AToMm. Momekyrna. XuMHIYeCKIi
3JIEMEHT ¥ (POPMBI €ro CyIIeCTBOBaHUs. [IpoCThie U CII0XKHBIE
BelecTBa. AJUIOTPOITUS U €€ IPUIHHEI.

JleMOHCTpAITHSI 4 P1-P12
Ha6op Mozeneir aTOMOB ¥ MOJIEKYI.

2.13mepenue BeniectBa. OCHOBHBIE 3aKOHBI XUMUU. Macca
ATOMOB M MOJICKYJI. ATOMHAsi eTMHUIAa MacChl. OTHOCUTEILHBIC
aTOMHAs ¥ MOJIEKYJIIpHas Macchl. KomdaecTBO BemecTna.

Tema 2. OCHOBHBIE TOHATHS U
3aKOHBI XMIMUH.




[TocTostaaas ABoraapo. MomsipHas macca. 3akoH ABOrajipo.
MostsipHEII 00BEM Ta30B.
3aKoH COXpaHEHHsI MacChl BEIIECTRA.

[IpakTHueckre 3aHATH:
1.PacueTsl mo XuMHYECKUM OpMYyJIaM.

CamocrosiTenbHast paboTa 00yJaroImuXxcst

Tema 3. [lepuonnyeckuii 3aKoH
u Ilepuoauyeckas cucrema

XUMHUYECKUX deMeHToB JI. U.

Meneneena.

Tema 4. CTpoeHue BemiecTa.

Copepxanne yaeOHOT0 MaTepuana P1 —P12
Jlexius:

1.OtkpoiTue Iepuonunyeckoro 3akona. Ilepuonnueckas cucrema

xumuueckux 3nemertoB . WM. MennpeneeBa kak rpaduyeckoe

orobpaxenue Ilepuomnyeckoro 3akoHa. [lepuoguueckuii 3ak0H

Y CHCTEMa B CBETE yUEHUS O CTPOCHHUU aTOMa. 3aKOHOMEPHOCTH

W3MEHECHUSI CTPOCHUS DIEKTPOHHBIX O0OJOYEK aTOMOB H

XMUMUYECKAX CBOHCTB O0pa3yeMbIX JJIEMEHTAMH TPOCTHIX |

CIOXHBIX BellecTB. 3HaueHue llepuogmueckoro 3akoHa U

2. Ilepuognueckoil cuctemMbl XuMudeckux anementoB [. W.

MenaeneeBa s pa3BUTUS HAYKM U MOHUMAaHMS XUMHUYECKOH

KapTUHBI MUpPaA.

Paznmuunpie Qopmer Ileprogudeckoil cHCTEMBI XUMUYECKHX

anemenToB JI. 1. Menpeneena.

ITpakTrueckue 3aHATHS:

1.Pemenvie aieMeHTapHBIX TEHETHYECKUX 3a]1a4.

AHanmM3 W OIleHKa 3THYECKHX AacleKTOB Pa3BUTHS HEKOTOPBIX

WCCIIeIOBAaHNH B OMOTEXHOJIOTHH.

CamocTrosiTennpHas padoTa 00yJaroImnuxcsl.

Coneprxanue yueOHOro MaTepuana. P1-P12

Jlekus.

1.IIpupona xummudeckoii cBsi3u. KoBaneHTHasI CBSI3b:
HenousipHas U nossipHas. Monnast cBsizb. KaTHOHBI 1 aHHOHBI.
Merammueckast cBs3b. 2.BomopoaHas cBs3b. BzanMocBs3n
KPHUCTAJUTMYECKHUX PEIICTOK BEIIECTB C PA3TMIHBIMHU THITAMH
XUMUYECKOH CBSI3H.

[eMoHcTpanus

OO0pas3iibl BEMIECTB U MATEPUAJIOB C Pa3IMUYHBIMUA THITAMHU




XHUMHYECKOH CBA3H.

[IpakTuueckue 3aHATUS:
1. Tunel KPUCTATUTMYECKUX PEMIETOK.

CamocrosiTenbHast paboTa 00yJaroImuXcsl.

Tema 5. Bona. PacTBopsl.

Copeprkanne yqeOHOTO MaTepuraia:

P1-PI12

Jlexius.

1.Bona B npupone, ObITY, TEXHUKE U Ha POU3BOJICTBE.
Ou3NYeCKHe U XUMHUYECKUE CBOMCTBA BOJIBL. 3arps3HUTEIH
BOJBI M CITOCOOBI OYMCTKH. JKecTkas Boja u ee yMsArdeHue.
OnpecHeHne BOJBI. ATperaTHbIE COCTOSHUS BOJIBI U €€
MePEX0JIbl U3 OJHOTO arperaTHOTO COCTOSHUS B APYTOE.
2.PacTBOpeHMEe TBEPABIX BEIIECTB U ra30B. 3aBUCUMOCTD
PacTBOPUMOCTHU TBEPABIX BELIECTB U Fa30B OT TEMIIEPATYPBL.
MaccoBast 01 BEIIECTBa B pACTBOPE KaK CIIOCO0 BBIPasKEHUS
cocTaBa pacTBopa.

HeMoHCTpauus

®uznyeckre CBOMCTBA BOJbL: IOBEPXHOCTHOE HATSKEHUE,
CMa4yuBaHUe.

ITpakTrueckue 3aHATHS:
1.0neHka kauecTBa BOJEL.

CamocTrosiTennpHas padoTa 00yJaroImnuxcsl.

Tema 6. XUMHUYECKHE PEaKIIHH.

Conepxkanue yaeOHOTO MaTepuaia:

P1-PI12

Jlexius:

1.[loasiTHE O XUMHUYECKOW peakiuu. THIBl XUMHYECKHX
peaknuii. CKOpOCTh peakuud u (aKTOPBI, OT KOTOPHIX OHa
3aBucHT. TermnoBol 3 ekt XuMIUIecKon peaKIyH.
2.XUMHUYECKOE paBHOBECHE U CITOCOOBI €r0 CMEICHHSI.
HeMoHcTpanuu

XHUMHYECKUE PEAKIIUH C BBIIEJIEHUEM TEIIOTHI.

OO6paTuMOCTh XMMHUYECKUX PEAKLIUH.

ITpakTHueckue 3aHITHS:
1.Bmustane  pa3iaugHbiX (aKTOPOB HA CKOPOCTh XUMHUYECKUX
peakiuit




CamocrosiTenbHas paboTa 00yJaroImuxcsl.

Tema 7. Heopranuueckue
COEIMHEHMUS.

Coneprkanue yueOHOro Marepuana:

P1-P12

Jlekius:

1.Kimaccudukanys HeopraHUIeCKHX COSANHEHUIH 1 UX CBOMCTBA.

Oxcupl, KHCIIOTHI, OCHOBAaHUS, COJIM. XUMHYECKHE CBOHCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COSTUHEHUN B CBETE
TEOPHUH IEKTPOIUTHICCKON nuccormanuu. [lonarue o
ruaponuse coneil. Cpena pacTBOPOB COJICH: KHCTas,
HeWTpanbHasi, wenoyHas. Bonopoauslil mokaszatens pH
pacTBopa.

Mertamisl 1 HeMeTaibl. Mertamner. Obuiue Gusndeckue u
XIUMHYECKHE CBOWCTBA METAJNIOB, O0YCIIOBICHHBIE CTPOCHHEM
ATOMOB U KPUCTAJIOB U MOJIOKEHUEM METAJUIOB B
ANEKTPOXUMHUYECKOM Psifly HampsokeHuid. OOIIre crocoob!
nonydyeHus: MmetayioB. CruiaBbl: YepHbIe U LIBeTHBIE. Koppo3us
METAaJUIOB U CIIOCOOBI 3alUTHI OT HEe.

Hemerainel. OO11ast XxapakTepUCTHUKA TJIABHBIX TOATPYIIT
HEMETAJUIOB Ha IPUMEPE rajIoreHoB. OKUCIUTEIbHO-
BOCCTaHOBUTENbHBIE CBOMCTBA HEMETAILIIOB.

2.BaxxHeimre coeJUHEHUSI METAIJIOB M HEMETAJIJIOB B IIPUPO/IE
U XO35IUCTBEHHOM E€ATEIbHOCTH YEJIOBEKA. 3aluTa
OKpY>KaloLel cpelibl OT 3arpsI3HEHUS TSKEIBIMA METAIIIAMU,
a30Ta, Cephl, yrieposa.

HeMoHcTpanuu

B3anmogeiicTBue MeTayUIOB ¢ HeMeTaiaMu (IMHKa C CEPOH,
QTIOMUHUSA C HOJIOM), pAaCTBOPAMHU KHUCIIOT | IIEIOYEH.
I'openne meTanmnoB (IMHKA, JKee3a, MarHus) B KUCIOPOJE.
B3aumopeiicTBue a30THOM U KOHIEHTPUPOBAHHOM CepHOI
KHCIIOT C MEJIBIO.

BoccranoBuTenbHbIE CBOIICTBAa METAIIIOB.

XuMH4eCcKue CBOMCTBA COCAMHEHUIN METAILIOB.

[IpakTuueckue 3aHATUS:

1.Peakiyin oOMeHa B BOJHBIX PaCTBOPAx 3JEKTPOJIUTOR.
Ompenenenne pH pacTBopa coei.

BriTecHeHne xiopoM Opoma U #ioj1a U3 paCTBOPOB UX COJIEH.




B3auMopeiicTBHE METAIIIIOB € PACTBOPAMHU KHUCIIOT U COJIEH.
Peakiiun oOMeHa B BOJHBIX pacTBOPAX IEKTPOIUTOB.
Omnpenenenne pH pacTBopa coei.

BriTecHenue xnopom OpomMa 1 Hoja U3 pacTBOPOB HX COJICH.
B3auMozaeiicTBHE METAJIIOB C PACTBOPAMHU KHUCJIOT U COJIEH.

CamocTtosiTenpHas paboTa 00yJarommxcsl.

Paspen 2. Xumus. Opranudeckasi XuMus.

Tema 8. Opranndeckue
COCIUHECHMUS.

Coneprkanne yaeOHOToO MaTepuana:

P1-PI2

Jlexius:

1.OCHOBHBIE OHITHS OPTaHUYECKONH XUMHUH U TEOPUS CTPOCHHUS
opranudeckux coenuHeHui. [Toudarue nzomepun. Buasl
HM30MEpPUU: CTPYKTYpHas (YIIepOJTHOTO CKEJIeTa, TOI0KEeHHS
KpaTHOU CBSI3M WK (DYHKIIMOHAIBHOHN TPYIIIIHI),
MpoCTpaHCTBeHHAs. MHOrooOpa3ue opraHn4ecKuX COeANHEHHN.
VYrneBonopoasl. [IpenensHble 1 HENpeaeNbHbIE YTIEBOAOPOIBL.
CtpoeHue yriaeBogopoioB, XapaKTepHbIe XUMUUECKHE CBOMCTBA
yriaesonoponos. [IpeacraBurenu yriieBoqopoaoOB: METaH,
STHJIEH, alleTuIeH, OeH3ou. [IpuMeneHne yrieBogopo/IoB B
oprannueckoM cunrese. Peakius nonumepuszauuu. Hedrs, ras,
KaMEHHBIH yrojlb — NPUPOIHbIE HICTOYHUKH YTJIEBOIOPOIOB.
2.Kucnopoacoaepkariie opranndeckue Bemiectsa. CiupThl,
KapOOHOBBIE KHCIIOTHI M CIIOKHBIE 3(QUPBI: HX CTPOCHUE U
XapakTepHble XUMUieckue cBoiicTna. [IpencraBurenu
KHUCJIOPOJCO/IEPKAIIUX OPTaHUUECKHUX COCAMHEHUN: METHUIIOBBIN
W STWJIOBBIN CITUPTHI, TIIHAIEPUH, YKCYCHAs! KUCTIoTa. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT. JKUPBI KaK CJIOXKHbIE
3¢UpHL

YTeBoapl: TIII0K03a, KpaxMall, IEeJUTI0II03a.

AzoTcojiepxaliiue opraHuuecKiue COeAMHEHHS. AMHHBI,
AMHHOKHCIIOTHI, Oesiku. CTpoeHue u Onosiorndeckas GyHKIH
OenkoB. XvMHUUecKre cBoicTBa OeskoB. ['eHeTHUecKas CBSI3b
MEX]y KJaccaMH OPTaHHYECKUX COeIMHEHUH.

JleMoHcTpanun

[lonydyeHue STHIICHA U €r0 B3aUMOICHCTBHE C PACTBOPOM




nepMaHraHara Kaaus, OpoMHON BOJOH.

Peakiust monmydeHus: ykCyCHO-3THIIOBOTO 3¢upa.

KagecTBeHHas peakiyst Ha TIHLEPUH.

L[BeTHBIE peakuy OETKOB.

IInactmaccel u BonokHa. [IoHsTHe 0 mmacTmaccax.
TepMmorutacTHUHbIE ¥ TEPMOPEAKTUBHBIE OTUMEpPHL. OTIENbHBIC
MIPEICTaBUTENN CUHTETUUYECKHUX U NCKYCCTBEHHBIX MOJIMMEPOB:
(deHonopopManbIeTHAHBIE CMOJIBI, HOTUBUHIIXIIOPHI, TE(IIOH,
LEJUTYJION.

[TonsiTue o xumuyeckux BojokHax. HatypanbHele,
CUHTCTUYCCKHC U NCKYCCTBCHHBLIC BOJIOKHA. OT)Z[@J'II)HLIC
MPEICTABUTEIN XMMUYECKUX BOJIOKOH: alleTaTHOE
(TpHaLeTaTHBIN MIENK) U BUCKO3HOE BOJIOKHA, BUHUIXJIOPUAHBIC
(XJI0pUH), TONMHUTPUIBHEIE (HUTPOH), ITOJIMAMUTHBIE (KallPOH,
HEHIJIOH), o3 UpHbIC (JIABCaH).

HeMoHCTpauus

Paznuunnie BUABI IJTaCTMAacC U BOJIOKOH.

[IpakTHueckue 3aHATHS:

1.03HaKOMJICHHE C CHHTETHYECKAMHU M HCKYCCTBEHHBIMHU
MTOJIMMEPAMHU.

Omnpenenenue pa3InvHbBIX BUAOB XUMHUECKHX BOJOKOH.
XHUMHYECKHE CBOMCTBA YKCYCHOM KUCIIOThI: B3aUMOJEICTBUE C
vHANKaTOopamu, MetaiuiamMu (Mg), ¢ ocHoBarusmu (Cu(OH)2) u
ocHoBHBIMU OKcugamu (CuO).

OOpaTtumast 1 HeoOpaTumasi JieHaTypalus OCJIKOB.

CamocTrosiTenpHast paboTa 00yyaromuxcs.

Tema 9. XuMud U )XKU3HB.

ConepxaHre y4eOHOTO MaTepHaa:

10

P1-PI2

Jlekmus:

1.Xumus 1 OpraHusM 4eaoBeKka. X UMUYECKUE FIEMEHTHI B
opranusMe yenoBeka. OpraHndecKue ¥ HeOPraHnIeCKre
BemecTBa. OCHOBHBIE )KU3HEHHO HEOOXOIMMBIE COETUHEHUS
OEIKH, YTIIEBOBI, )KUPbI, BATAMUHBI. Y TJIEBOIbI — TJIaBHBIN
HMCTOYHMK 3HEPTUU OpraHnusma. Posb ;KMpoOB B opraHusmMe.
XO0JeCTeprH U €T0 POJIb B 37J0POBEE YEIIOBEKA.
2.MuHepanpHbI€ BEIIECTBA B IPOYKTAX MUTAHMUSI, MUIEBHIC




nobasku. COaTaHCUPOBAHHOE IMUTAHUE.

Xumus B ObiTy. Boma. KagecTBo Bobl. Moromue 1 9ucTsiue
cpencta. [IpaBuia 6e3omacHoOt pabOTHI CO CpeACTBAMHU
OBITOBOM XUMUWU.

HpaKTI/I‘lCCKI/Ie 3aHATUS.

1.Onpenenenue xeaesa B IPOAYKTax MUTAHUSI 3

CamocTrosiTenpHas paboTa 00yJaromnxcsl. -
[IpoMerKyTOUHAs aTTeCTALHSL 3ader ¢ oueHkoH (auddepeHpoBaHHbIH 3a4eT) 2

Bcero: 78




2.4. TemaTu4ecKuil JIaH U coAepKaHUe TUCHUIIMHBI 1JI5 3204HO GopMbI 00yUeHUsI

HaunmenoBanme pa3acioB U TCM

Copneprxanre yueOHOTO MaTepuaia u (POpMbI OpTraHU3aIHH
JIESATEIILHOCTH 00yYarOITHXCS

O0BeM yacoB

3HaHUS U YMEHUA,
(hOpMUPOBAHUIO KOTOPBIX
CIOCOOCTBYET 2JIEMEHT
MIPOrPaMMBbI

1

4

Paznen 1. Xumus. O0masi 1 HeOpraHmyeckasi XuMusl.

Tema 1. Beenenue.

Copep:xanue yueOHOT0o MaTepuana

P1-PI2

Jlekius.

l.Xumudeckass KapTMHAa MHpa KaKk COCTaBHAas  4acTh
€CTECTBCHHO-HAYYHOU KAapTHHBI MUpa. Poib XUMHHM B KHU3HU
coBpeMeHHOro obOiecTBa. Hopelilme qOCTHKCHUS XUMUYECKOH
HAYKU B IIJIAHC pa3BUTUA TEXHOJIOTHH: XUMHUYECcKass TEXHOJIOTHS
— OwuotexHomorusi - HaHoTexHomorus. 2.IlpumeHenwne
JOCTHKEHHH COBPEMEHHOW XHMHH B TyYMaHHTapHOH cdepe
eI TEILHOCTH OOIIECTBA.

ITpakTrueckue 3aHATHS:
1.0uucTKa 3arps3HEHHON BOJBI.

CamocTrosiTennpHas padoTa 00yJaroImnuxcsl.

Tema 2. OCHOBHBIE TOHATHS U
3aKOHBI XMIMUH.

Coneprxanue yueOHOTO MaTepuaa.

Jlexius.

1.IIpenmer xumum. BemectBo. AToMm. Momekyrna. XuMHIYeCKIi
3JIEMEHT ¥ (POPMBI €ro CyIIeCTBOBaHUs. [IpoCThie U CII0XKHBIE
BEILlECTBA. AJUIOTPOIHUS U €€ MPUYUHBL.

JeMoHcTpanus

Ha6op Mozeneir aTOMOB ¥ MOJIEKYI.

2.13mepenue BeniectBa. OCHOBHBIE 3aKOHBI XUMUU. Macca
aTOMOB U MOJIEKYJl. ATOMHAsl eIMHULIAa MacChl. OTHOCUTENbHbIE
aTOMHAs ¥ MOJIEKYJIIpHas Macchl. KomdaecTBO BemecTna.

P1-PI12




[TocTostaaas ABoraapo. MomsipHas macca. 3akoH ABOrajipo.
MostsipHEII 00BEM Ta30B.
3aKoH COXpaHEHHsI MacChl BEIIECTRA.

HpaKTI/I‘lCCKI/Ie 3aHATUS.

2
1.PacueTsl mo XuMHYECKUM OpMYyJIaM.
CamocrosiTenbHast paboTa 00yJaroImuXxcst -
Copepxanne yaeOHOT0 MaTepuana 10 P1 —P12
Jlexius:
1.OtkpoiTue Iepuonunyeckoro 3akona. Ilepuonnueckas cucrema
xumuueckux 3nemertoB . WM. MennpeneeBa kak rpaduyeckoe
orobpaxenue Ilepuomnyeckoro 3akoHa. [lepuoguueckuii 3ak0H
Y CHCTEMa B CBETE yUEHUS O CTPOCHHUU aTOMa. 3aKOHOMEPHOCTH
W3MEHECHUSI CTPOCHUS DIEKTPOHHBIX O0OJOYEK aTOMOB H
. XMUMUYECKAX CBOHCTB O0pa3yeMbIX JJIEMEHTAMH TPOCTHIX | -
Tema 3. [lepuonnyeckuii 3aKoH
CIOXHBIX BellecTB. 3HaueHue llepuogmueckoro 3akoHa U
u Ilepuoauyeckas cucrema o

2. Ilepuognueckoil cuctemMbl XuMudeckux anementoB [. W.

XUMHUYECKUX deMeHToB JI. U. N
MeHILCJICeBa JJId pa3sBUTHA HAYKHM W IIOHUMAaHUA XUMHUYCCKOU

Meneneena.

KapTUHBI MUpPaA.
Paznmuunpie Qopmer Ileprogudeckoil cHCTEMBI XUMUYECKHX
anemenToB JI. 1. Menpeneena.
ITpakTrueckue 3aHATHS:
1.Pemenvie aieMeHTapHBIX TEHETHYECKUX 3a]1a4.
AHanmM3 W OIleHKa 3THYECKHX AacleKTOB Pa3BUTHS HEKOTOPBIX
WCCIIeIOBAaHNH B OMOTEXHOJIOTHH.
CamocTrosiTennpHas padoTa 00yJaroImnuxcsl. 10
Coneprxanue yueOHOro MaTepuana. 10 P1-P12

Tema 4. CTpoeHue BemiecTa.

Jlekus.

1.IIpupona xummudeckoii cBsi3u. KoBaneHTHasI CBSI3b:
HenousipHas U nossipHas. Monnast cBsizb. KaTHOHBI 1 aHHOHBI.
Merammueckast cBs3b. 2.BomopoaHas cBs3b. BzanMocBs3n
KPHUCTAJUTMYECKHUX PEIICTOK BEIIECTB C PA3TMIHBIMHU THITAMH
XUMUYECKOH CBSI3H.

[eMoHcTpanus

OO0pas3iibl BEMIECTB U MATEPUAJIOB C Pa3IMUYHBIMUA THITAMHU




XHUMHYECKOH CBA3H.

[IpakTuueckue 3aHATUS:
1. Tunel KPUCTATUTMYECKUX PEMIETOK.

CamocrosiTenbHast paboTa 00yJaroImuXcsl.

10

Tema 5. Bona. PacTBopsl.

Copeprkanne yqeOHOTO MaTepuraia:

10

P1-PI12

Jlexius.

1.Bona B npupone, ObITY, TEXHUKE U Ha POU3BOJICTBE.
Ou3NYeCKHe U XUMHUYECKUE CBOMCTBA BOJIBL. 3arps3HUTEIH
BOJBI M CITOCOOBI OYMCTKH. JKecTkas Boja u ee yMsArdeHue.
OnpecHeHne BOJBI. ATperaTHbIE COCTOSHUS BOJIBI U €€
MePEX0JIbl U3 OJHOTO arperaTHOTO COCTOSHUS B APYTOE.
2.PacTBOpeHMEe TBEPABIX BEIIECTB U ra30B. 3aBUCUMOCTD
PacTBOPUMOCTHU TBEPABIX BELIECTB U Fa30B OT TEMIIEPATYPBL.
MaccoBast 01 BEIIECTBa B pACTBOPE KaK CIIOCO0 BBIPasKEHUS
cocTaBa pacTBopa.

HeMoHCTpauus

®uznyeckre CBONCTBA BOJbL: IOBEPXHOCTHOE HATSKEHUE,
CMa4yuBaHUe.

ITpakTrueckue 3aHATHS:
1.0neHka kauecTBa BOJEL.

CamocTrosiTennpHas padoTa 00yJaroImnuxcsl.

10

Tema 6. XUMHUYECKHE PEaKIIHH.

Conepxkanue yaeOHOTO MaTepuaia:

10

P1-PI12

Jlexius:

1.[loasiTHE O XUMHUYECKOW peakiuu. THIBl XUMHYECKHX
peaknuii. CKOpOCTh peakuud u (aKTOPBI, OT KOTOPHIX OHa
3aBucHT. TermnoBol 3 ekt XuMIUIecKon peaKIyH.
2.XUMHUYECKOE paBHOBECHE U CITOCOOBI €r0 CMEICHHSI.
HeMoHcTpanuu

XHUMHYECKUE PEAKIIUH C BBIIEJIEHUEM TEIIOTHI.

OOpaTUMOCTh XMMHUYECKUX PEAKLIUH.

ITpakTHueckue 3aHITHS:
1.Bmustane  pa3iaugHbiX (aKTOPOB HA CKOPOCTh XUMHUYECKUX
peakiuit




CamocrosiTenbHas paboTa 00yJaroImuxcsl.

10

Tema 7. Heopranuueckue
COEIMHEHMUS.

Coneprkanue yueOHOro Marepuana:

10

P1-P12

Jlekius:

1.Kimaccudukanys HeopraHUIeCKHX COSANHEHUIH 1 UX CBOMCTBA.

Oxcupl, KHCIIOTHI, OCHOBAaHUS, COJIM. XUMHYECKHE CBOHCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COSTUHEHUN B CBETE
TEOPHUH IEKTPOIUTHICCKON nuccormanuu. [lonarue o
ruaponuse coneil. Cpena pacTBOPOB COJICH: KHCTas,
HeWTpanbHasi, wenoyHas. Bonopoauslil mokaszatens pH
pacTBopa.

Mertamisl 1 HeMeTaibl. Mertamner. Obuiue Gusndeckue u
XIUMHYECKHE CBOWCTBA METAJNIOB, O0YCIIOBICHHBIE CTPOCHHEM
ATOMOB U KPUCTAJIOB U MOJIOKEHUEM METAJUIOB B
ANEKTPOXUMHUYECKOM Psifly HampsokeHuid. OOIIre crocoob!
nonydyeHus: MmetayioB. CruiaBbl: YepHbIe U LIBeTHBIE. Koppo3us
METAaJUIOB U CIIOCOOBI 3alUTHI OT HEe.

Hemerainel. OO11ast XxapakTepUCTHUKA TJIABHBIX TOATPYIIT
HEMETAJUIOB Ha IPUMEPE rajIoreHoB. OKUCIUTEIbHO-
BOCCTaHOBUTENbHBIE CBOMCTBA HEMETAILIIOB.

2.BaxxHeimre coeJUHEHUSI METAIJIOB M HEMETAJIJIOB B IIPUPO/IE
U XO35IUCTBEHHOM E€ATEIbHOCTH YEJIOBEKA. 3aluTa
OKpY>KaloLel cpelibl OT 3arpsI3HEHUS TSKEIBIMA METAIIIAMU,
a30Ta, Cephl, yrieposa.

HeMoHcTpanuu

B3anmogeiicTBue MeTayUIOB ¢ HeMeTaiaMu (IMHKa C CEPOH,
QTIOMUHUSA C HOJIOM), pAaCTBOPAMHU KHUCIIOT | IIEIOYEH.
I'openne meTanmnoB (IMHKA, JKee3a, MarHus) B KUCIOPOJE.
B3aumopeiicTBue a30THOM U KOHIEHTPUPOBAHHOM CepHOI
KHCIIOT C MEJIBIO.

BoccranoBuTenbHbIE CBOIICTBAa METAIIIOB.

XuMH4eCcKue CBOMCTBA COCAMHEHUIN METAILIOB.

[IpakTuueckue 3aHATUS:

1.Peakiyin oOMeHa B BOJHBIX PaCTBOPAx 3JEKTPOJIUTOR.
Ompenenenne pH pacTBopa coei.

BriTecHeHne xiopoM Opoma U #ioj1a U3 paCTBOPOB UX COJIEH.




B3aumogeiicTBue MeTaIoB ¢ pacTBOpaMH KHCIIOT U COJIEH.
Peakiiun oOMeHa B BOJHBIX pacTBOPAX IEKTPOIUTOB.
Omnpenenenne pH pacTBopa coei.

BriTecHenue xnopom OpomMa 1 HoJa U3 pacTBOPOB HX COJICH.
B3aumoseiicTBue METAJIIOB C pacTBOPaMH KHCIIOT U COJIEH.

CamocTtosiTenpHas paboTa 00yJarommxcsl. 10
Paspen 2. Xumus. Opranudeckasi XuMus.
Coneprkanne yaeOHOToO MaTepuana: 10 P1-P12

Tema 8. Opranndeckue
COCIUHECHMUS.

Jlexius:

1.OCHOBHBIE OHITHS OPTaHUYECKONH XUMHUH U TEOPUS CTPOCHHUS
opranudeckux coenuHeHui. [Toudarue nzomepun. Buasl
HM30MEpPUU: CTPYKTYpHas (YIIepOJTHOTO CKEJIeTa, TOI0KEeHHS
KpaTHOU CBSI3M WK (DYHKIIMOHAIBHOHN TPYIIIIHI),
MpoCTpaHCTBeHHAs. MHOrooOpa3ue opraHn4ecKuX COeANHEHHN.
VYrneBonopoasl. [IpenensHble 1 HENpeaeNbHbIE YTIEBOAOPOIBL.
CtpoeHue yriaeBogopoioB, XapaKTepHbIe XUMUUECKHE CBOMCTBA
yriaesonoponos. [IpeacraBurenu yriieBoqopoaoOB: METaH,
STHJIEH, alleTuIeH, OeH3ou. [IpuMeneHne yrieBogopo/IoB B
oprannueckoM cunrese. Peakius nonumepuszauuu. Hedrs, ras,
KaMEHHBIH yrojlb — NPUPOIHbIE HICTOYHUKH YTJIEBOIOPOIOB.
2.Kucnopoacoaepkariie opranndeckue Bemiectsa. CiupThl,
KapOOHOBBIE KHCIIOTHI M CIIOKHBIE 3(QUPBI: HX CTPOCHUE U
XapakTepHble XUMUieckue cBoiicTna. [IpencraBurenu
KHUCJIOPOJCO/IEPKAIIUX OPTaHUUECKHUX COCAMHEHUN: METHUIIOBBIN
W STWJIOBBIN CITUPTHI, TIIHAIEPUH, YKCYCHAs! KUCTIoTa. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT. JKUPBI KaK CJIOXKHbIE
3¢UpHL

YTeBoapl: TIII0K03a, KpaxMall, IEeJUTI0II03a.

AzoTcojiepxaliiue opraHuuecKiue COeAMHEHHS. AMHHBI,
AMHHOKHCIIOTHI, Oesiku. CTpoeHue u Onosiorndeckas GyHKIH
OenkoB. XvMHUUecKre cBoicTBa OeskoB. ['eHeTHUecKas CBSI3b
MEX]y KJaccaMH OPTaHHYECKUX COeIMHEHUH.

JleMoHcTpanun

[lonydyeHue STHIICHA U €r0 B3aUMOICHCTBHE C PACTBOPOM




nepMaHraHara Kaaus, OpoMHON BOJOH.

Peakiust mosmydeHus: ykCyCHO-3THIIOBOTO 3¢upa.

KagecTBeHHas peakiyst Ha TIHLEPUH.

L[BeTHBIE peakuy OETKOB.

IInactmaccel u BonokHa. [IoHsTHe 0 mmacTmaccax.
TepMmorutacTHUHbIE ¥ TEPMOPEAKTUBHBIE OTUMEpPHL. OTIENbHBIC
MIPEICTaBUTENN CUHTETUUYECKHUX U NCKYCCTBEHHBIX MOJIMMEPOB:
(deHonopopManbIeTHAHBIE CMOJIBI, TOTUBUHIIXIIOPHI, TE(IIOH,
LEJUTYJION.

[TonsiTue o xumuyeckux BojokHax. HatypanbHele,
CUHTCTUYCCKHC U NCKYCCTBCHHBLIC BOJIOKHA. OT)Z[@J'II)HLIC
MPEICTABUTEIN XMMUYECKUX BOJIOKOH: alleTaTHOE
(TpHaLeTaTHBIN MIENK) U BUCKO3HOE BOJIOKHA, BUHUIXJIOPUAHBIC
(XJI0pWH), TONMHUTPUIBHBIE (HUTPOH), MTOJIMAaMUTHBIE (KallPOH,
HEHIJIOH), o3 UpHbIC (JIABCaH).

HeMoHCTpauus

Paznuunnie BUABI IJTaCTMAacC U BOJIOKOH.

[IpakTHueckue 3aHATHS:

1.03HaKOMJICHHE C CHHTETHYECKAMHU M HCKYCCTBEHHBIMHU
MTOJIMMEPAMHU.

Omnpenenenue pa3InvHbBIX BUAOB XUMHUECKHX BOJOKOH.
XHUMHYECKHE CBOMCTBA YKCYCHOM KUCIIOThI: B3aUMOJEICTBUE C
vHANKaTOopamu, MetaiuiamMu (Mg), ¢ ocHoBarusmu (Cu(OH)2) u
ocHoBHBIMU OKcugamu (CuO).

OOpaTtumast 1 HeoOpaTumasi JieHaTypalus OCJIKOB.

CamocTrosiTenpHast paboTa 00yyaromuxcs.

10

Tema 9. XuMud U )XKU3HB.

ConepxaHre y4eOHOTO MaTepHaa:

10

P1-PI2

Jlekmus:

1.Xumus 1 OpraHusM 4eaoBeKka. X UMUYECKUE FIEMEHTHI B
opranusMe yenoBeka. OpraHndecKue ¥ HeOPraHnIeCKre
BemecTBa. OCHOBHBIE )KU3HEHHO HEOOXOIMMBIE COETUHEHUS
OEIKH, YTIIEBOBI, )KUPbI, BATAMUHBI. Y TJIEBOIbI — TJIaBHBIN
HMCTOYHMK 3HEPTUHU OpraHusma. Poib ;KMpoOB B OpraHusMe.
XO0JeCTeprH U €T0 POJIb B 37J0POBEE YEIIOBEKA.
2.MuHepanpHbI€ BEIIECTBA B IPOYKTAX MUTAHMUSI, MUIEBHIC




nobasku. COaTaHCUPOBAHHOE IMUTAHUE.

Xumus B ObiTy. Boma. KagecTBo Bobl. Moromue 1 9ucTsiue
cpencta. [IpaBuia 6e3omacHoOt pabOTHI CO CpeACTBAMHU
OBITOBOM XUMUWU.

[IpakTuueckue 3aHATUS:
1.0mpenenenye xene3a B MPOTyKTaxX MUTAHUS

CamocrosiTenbHas paboTa 00yYaroImxcs. 10
[IpoMerKyTOUHAs aTTeCTALHSL 3ader ¢ oueHkoH (auddepeHpoBaHHbIH 3a4eT) 2
Bcero: 78




3. YCJIOBUA PEAJINZALUUA ITPOTI'PAMMBI JUCHUIIJIMHBI

3.1. TpeOboBanusi K MUHMMAJbHOMY MATEPUAJIBLHO-TEXHUYECKOMY

odecre4eHnI0

Peanuzanus nporpammel aucuuiuinabl «OY .07 Xumus» mnpeamnonaraet
HaJIM4ue B MPOPECCHOHAIBHONW 00pa30oBaTENIbHOW OpraHu3allid, pearu3yrouiei
o0pa3oBaTeNbHyI0 MPOrpaMMy CpeaHero ooOmero oOpa3oBaHUS B IIpenenax
ocBoenusi OIIOIT CIIO Ha 6a3e ocHOBHOToO 00IIero 00pa3oBaHUs, y4EOHBIX
KaOWHETOB, B KOTOPBIX UMEETCS BO3MOXXHOCTh OOECIEYNTh CBOOOIHBIN JTOCTYN B
NutepHer BO BpeMsi y4eOHOIO 3aHSTHS U B NMEPUOJ BHEYYEOHOU AESATETLHOCTH
O0yJarOIITIXCsl.

[Tomemienne KaOMHETOB JOKHO YAOBIETBOPATH TpeboBanusiM CaHUTapHO-
snuaemMuosornueckux npasui U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAILIEHO TUIIOBBIM OOOpPYJOBaHHEM, YKa3aHHBIM B HACTOSIIIMX TpeOOBaHUSX, B
TOM YHCIIE CHEIUATM3UPOBAHHOM y4eOHOM MeOeNbl0 M CpeACTBaMU OOYy4YEeHUS,
JIOCTATOYHBIMH  JJI1  BBIMOJHEHUSI TpPEeOOBAaHUM K  YPOBHIO  MOJATOTOBKH
oOydJarommxcs.

B xaOuHeTrax JOMKHO OBITH MYJBTUMEIUHHOE 000PYI0BaHUE, TOCPEACTBOM
KOTOPOTO YYacCTHUKM 00pa3oBaTENbHOTO MpOIecca MOTYT MPOCMATPUBATh
BU3YalIbHYI0O HMH(POpPMALUI0 TI0 €CTECTBO3HAHHWIO, CO3/laBaTh MPE3CHTAIUH,
BUJICOMATEPUAIIbI, UHBIE JOKYMEHTHI.

B cocraB  y4eOHO-METONMYECKOTO M  MaTepHaTbHO-TEXHHUYECKOTO
obOecrieueHus: MPOTrpaMMbl TUCHUIUIMHBI « EcTeCTBO3HAHME) BXOJIAT:

® MHOTO(QYHKIIMOHAIBHBIN KOMILJIEKC MPENo/iaBaTes;

® HarjsaHbIe MOcoOUs (KOMIUIEKTHI YYEOHBIX TaOJMII, MJIAKATOB, MOJEIU
00BEKTOB, MOPTPETHI BHIJAIOIINUXCS YUCHBIX U . );

¢ HPOPMAIIMOHHO-KOMMYHUKATUBHBIC CPECTBA,;

® DHKPAHHO-3BYKOBBIC MOCOOUS;

® KOMIUIEKT AJIEKTPOCHA0KEHUSI KAOUHETOB;

® TEXHUYECKHE CPEJICTBA OOYUCHHS;

® JIEMOHCTpAIlMOHHOE  oOopymoBaHue  (0Omiero  Ha3HAYCHUS U
TEMaTU4YeCKUe HabophbI);

e JjaboparopHoe 00OpymoBaHUE (OOIIEro Ha3HAYECHHS U TEMaTUYECKHUE
HAOOpbI, B TOM YHCIIC JJIi MOCTAHOBKU JEMOHCTPAIIMOHHOTO U YYEHUYECKOTO
HKCIIEPUMEHTA, PEAKTUBHI);

® CTaTUYECKue, ANHAMUYECKUE, JIEMOHCTPAIIMOHHBIE M Pa3IaTOYHBIE
MOJIEJIH, BKJIFOYAsi HATYpaJIbHbIe 00BEKTHI;

e BCIIOMOTaTelbHOE 000PYyA0BaHUE.

O6opynoBaHne KaOWHETa €CTECTBO3HAHUS: paboyee MECTO MpenojiaBaTels;
MeOenb ydeHudecKas; JOoCKa; mKkad s HarjsaHbIX MOCOOUi U 00OpYIOBaHMUS;
MEPCOHAIBHBIA KOMIBIOTEP;, MAHOMETDP JKHAKOCTHBIM (JE€MOHCTpAlMOHHBIN);
O0apometrp-anepoun bP-52; mpubop s JgeMOHCTpanMu — B3aWMOJICHCTBHS
IEKTPUUECKUX TOKOB; MPUOOP JJIS JEMOHCTPAIIUU DJIEKTPOMArHUTHOW WHIYKITUN



(toxku ®YKO); maboparopusiii Habop «VccinemoBanrne M30TPOIECCOB B Ta3axy;
JEMOHCTPALIMOHHBIE  Y4eOHbIE  IJIAKaThl; KOMIUIEKT  BHJICOJAEMOHCTpPALUU
«Dusuka», «TBOpIEI aTOMHOTO BEKay; SJEKTPOHHBIA 00pa30BaTEeNIbHbIA KOMILIEKC
«bubnuorexka HArasSAHBIA MOCOOMID KOMIUIEKT TAOJUIl MO XMMHH Pa3aaTOYHBIX
«Knaccudukarms U HOMEHKJIaTypa OpraHUYECKUX COEIMHEHUID;
JIEMOHCTPALIMOHHBIE YYeOHbIE TUTAKATHI; TAOIUIBI JEMOHCTPAIIMOHHBIE; KOMIUIEKT
npoOUpPOK; COOPHUK JEMOHCTPALMOHHBIX OMNBITOB «llIKoNbHBIA XUMHUYECKUI
OKCIIEPUMEHT», KOJUICKIUS HAYYHO-TIOMYJISPHBIX (PHIBMOB, OMHOKYJISAPHBIN
mukpockorn KS —is Duoso TM RS 083; koMIuiekT MukpornpenaparoB «OQo0mmas
ouonorus»; koswekuus «llIkonbHbI repOapuii»; AEeMOHCTPAllMOHHBIE Yy4eOHbIC
IJIaKaThl; KOMILJIEKT BHJICO/IEMOHCTpAIUU «Ypoku ouonorHny,
«MynbTUMEIUITHOE CONPOBOXKACHUE YPOKOB», «l'eHeThmka», «3emis: pa3BUTHE
KUZHIN, « IKOJOTHD; KOMIUIEKT MOPTPETOB sl KabUHETa OMOJIOTHH.

Texuuueckue cpencrBa oOydeHHsS: HOYTOYK, Ha KOTOPOM YCTaHOBJIEHO
nporpaMmmHoe obecneuenne MS  Office:  Word, Excel, Power Point;
MyJbTUMEANMHOE 000pyaoBaHHE (MPOEKTOP, SKpaH); MH(DOPMALMOHHBIA CTEH;
KOMIUIEKT HarJISIHBIX TOCOOUH.

3.2. UndopMmanmonHoe obdecnevyenne o0yueHust

3.2.1. OCHOBHBbIE€ HCTOYHUKU

1. Kypun, A. A. Xumus. 10-11 knacc. ba3oBblii ypoBeHb : yueOHUK / A. A.
XKypun. - Mocksa : UznatensctBo "IIpocBemenne", 2022. - 176 c. - ISBN 978-5-
09-099535-1. - Tekct : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1928204. — Pexwum qocTyma: Mo HOIIHCKE.

2. IN'abpuensu, O. C. Xumust. 10 kmacc (6a30BbIid ypoBeHs) : yueonuk / O. C.
["abpuensH. - 10-e u3m., crep. - Mocksa : MzmarensctBo "[IpocBemenue”, 2022. -
192 c. - ISBN 978-5-09-101657-4. - Tekcr : onekrtponnbii. - URL:
https://znanium.com/catalog/product/2090098. — Pexwum qocTyrma: mo HOIMKUCKe.

3. Xumus. 11 xnacc (6a3oBwiif ypoBeHb) : yueObnuk / B. B. Epemun, H. E.
Kysbmenko, A. A. [Ipo3nos, B. B. Jlyaun ; noxa. pen. B. B. Jlynuna. - 9-e uzn.,
ctep. - Mockaa : UznatensctBo "[IpocBemenue"”, 2022. - 226 c. - ISBN 978-5-09-
101653-6. - Tekct : AIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2090091. — Pexwum nocTyma: mo HOIIMHCKE.

3.2.2. /lonosiHUTEIbHBbIE HCTOYHUKH
1. Audunorenora, . B. Xumus : yueOHUK U MPAKTUKYM JJIsi CPEIHETO
npodeccuoHanbHoro oopazosanus / . B. Audunorenora, A. B. babkos, B. A.

[TonkoB. — 2-e u3m., ucnp. u aomn. — Mocksa : U3narensctBo FOpaiit, 2024, —
291 ¢. — (IIpodeccuonansuoe obpazosanme). — ISBN 978-5-534-11719-6. —
Tekcr : anexTponHsbiit / O6pa3oBarensHas miatpopma FOpait [caiit]. — URL:

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

2. Tynukun, E. 1. Xumusa. B 2 4. Yacte 1. O0mas u Heopranmdeckas
XMUMHS .  y4eOHHK I CpeAHero  IpodeCCHOHAIBHOrO  0Opa3oBaHus /
E. U. Tynukun. — 2-e u3x., ucnp. u gomn. — Mocksa : M3gatensctBo Opaiir,



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

2023. — 385c. — (IIpodeccuonanproe obOpazoBanue). — ISBN 978-5-534-
02748-8. — Tekcr : anekTpoHHbI // O06pa3oBarenbHas miatdopma FOpait [caiir].
— URL.: https://urait.ru/bcode/513730.

3. Tynukun, E. 1. Xumusd. B 2 4. Yacts 2. Oprannueckast Xumus : y4eOHUK

s cpeaHero npodeccuoHanbHoro odbpazoanus / E. W. Tynukun. — 2-e¢ wu3f.,
ucrp. u  jgon. — MockBa : MsznmarensctBo Opaiit, 2023.— 197c¢.—
(ITpodeccuonansuoe o6OpazoBanue). — ISBN 978-5-534-02749-5. — Tekcer
anekTpoHHbI // O6pasoBarensHas 1iardgopma IOpaitr [caiit]. — URL:

https://urait.ru/bcode/513731.
4. Xumus : ydeOHUK IJI1 CpPEeAHero mnpodeccHoHaIbHOro obOpa3oBaHus /
10. A. Jle6eneB, I'. H. ®aneeB, A. M. T'onybe, B. H.IllamoBanx; mox oOmei

penakmueii I'. H. ®angeeBa. — 2-¢ wm3m., mepepab. u  jgom. — Mocksa :
NznarensctBo FOpaiit, 2024. — 431 c. — (IIpodeccuonanproe oOpa3oBaHue). —
ISBN 978-5-9916-7723-3. — Tekct : onektpoHHbli // OOpa3zoBarenbHas

wiatdopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/537876.

3.2.3. Ilepeyensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM
cetu «MHTEpHET

1. www.interneturok.ru  («Bumeoypoku 1o mpeaMeraMm — IIKOJIbHOM
IIPOrPaMMBbD»).

2. www.chemistry-chemists.com/index.ntml  (snekTpoHHBIII  KypHaI
«XUMUKHU U XUMUS»).

3. www.hemi.wallst.ru («Xumus. OOpa3zoBaTeNnbHBIA  CaUT  JIA
IITKOJIBHUKOB) ).

4. www.alhimikov.net (OOpa3oBaTeabHbIN CAUT IS IIIKOJIBHUKOB).

5. www.chem.msu.su (3nexkTpoHHast OMOITUOTEKA IO XUMUH).

6. www.hvsh.ru (kypHan «Xumus B IIK0JIE» ).

7. www.hij.ru ()KypHan1 « XUMHUSI 1 KUZHBY).

3.2.4. IlepevyeHb NPOrpaMMHOI0 obecrneyeHmst

=

Microsoft Word
2. Microsoft Excel


https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
https://urait.ru/bcode/537876

4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA

JUCHUIIIAHBI

4.1. ®opMbI U METOAbI KOHTPOJISI Pe3yJIbTATOB 00y4YeHMsI

Pe3ynbrarel 00y4yeHus

@OpMBI 1 MCTOABI KOHTPOJIA U
OLICHKH

BJIAJIETh CUCTEMOM XMMHUYECKUX 3HAHUW, KOTOpAsk BKJIIOYAECT:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUUYECKHH DJIEMEHT, aTOM,
DJIEKTPOHHAss 00o0J0YKa aroma, S-, p-, 0-3JEKTPOHHBIC
opOuTaaM  aTOMOB, HOH,  MOJIEKyJa,  BaJCHTHOCTD,
AJNEKTPOOTPHUIIATEIIBHOCTD, CTETICHb OKUCICHUS, XUMUYECKas
CBS3b, MOJb, MOJSpHAs Macca, MOJSPHBI  00BeEM,
VIJICPOJHBIN CKeNeT, (YHKIMOHAJIbHAS TPYIIa, paguka,
W30MEpHUs, H30MEPHI, TOMOJOTHYECKHA Ppsii, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOI- U a30TCOACPKAIUE COCIUHCHHUS,
OMOJIOTUYECKH AaKTHBHBbIE BellecTBa (YIJIEBOABI, JKUPBIL,
Oenku),  MOHOMEp, TOJHUMEpP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KpHUCTAJUTHYECKas
peuieTka, THUIBI XUMHUYECKHUX peakiuil (OKUCIUTEITbHO -
BOCCTAHOBHUTEIBHBIC, JK30- WU JHIOTCPMUYECKHE, PEAKIIUU
MOHHOTO OOMEHa), pacTBOp, 3JEKTPOIMUTHI, HEIIEKTPOJIUTHL,
3JICKTPOJIUTUYECKAS IHACCOLHNAIINS, OKHCJIUTED,
BOCCTAaHOBUTEIIb, CKOpOCTh XHUMHUYECKOU peakiuu,
XHMHUYECKOE paBHOBECHE), TEOPUM M 3aKOHBI (TeopHus
XUMHUYECKOTO CTPOCHHUS OpraHWyecKkux BemectB A.M.
bytnepoBa, Teopus SJIEKTPOIUTUYECKON  AUCCOIMALIMH,
nepuoanyeckuii 3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJHYECKUN SI3BIK XHMHH,
(dakToMOTUYECKHEe  CBEIEHHUS O  CBOMCTBAaX, COCTaBe,
MONyYeHUH U O€30MacHOM HCIIOJIb30BAHUU  BaKHEHIIIMX
HEOPTraHWYECKUX W OPraHWYECKUX BEIIECTB B OBITYy U
MPAKTHUYECKOH AesaTenbHoCTH enoBeka (P1)

- OLICHKH, TTOJTyYeHHBIE 32 PadoTy
Ha  TPAKTHYECKOM  3aHITUH
(ycTHBI oOIpoC, TECTHUpPOBaHHUE,
pedepar, IpoBepOUHbIC PAOOTHI)

- OIleHKa, IMIOJyYeHHas Ha
MIPOMEKYTOYHOH aTTeCTalluH

YMCTI) BBIABJIIATH XapaKTeprle HpI/I3HaKI/I U B3aUMOCBI3b
I/I3y‘leHHBIX HOHHTI/II\/’I, HpI/IMeHHTB COOTBCTCTBYIOH_[I/IG IIOHATHUA
HpI/I OITMCaHNHN CTpOGHI/Iﬂ nu CBOI71CTB HCOpFaHI/I‘-ICCKI/IX n
OpFaHI/IqCCKHX BCIIECCTB U HX npeBpameHHH; BBISIBIIATH
B3aNMOCBI3b XUMHUYCCKUX 3HaHI/II>'I C IIOHATUIMU %1
HpeI[CTaBJ'IeHI/ISIMI/I IIPYFI/IX eCTeCTBCHHOHay‘IHBIX HpeI[MeTOB
(P2)

- OLICHKH, TTOJIyYeHHBIE 3a PadoTy
Ha  [PAaKTUYECKOM  3aHSTHU
(ycTHBI oOIIpOC, TECTHUPOBAaHHE,
pedepar, mpoBepoUHBIE PAOOTHI)

- OLEHKa, IIOJIyuYeHHas Ha
MPOMEKYTOUHON aTTeCTALMU

YMETh UCIIOJIb30BaTh HAaUMEHOBAHHUS XUMHYECKUX
COCIMHEHUN MEXKIYHApOAHOTO COK03a TEOPETHYECKOW |
MPUKIATHON XUMHUU W TPUBHAIBHBIC HA3BAHUS BAKHEHIIMX
BEIICCTB (aTHIIEeH, alleTUJICH, TJIMIIEPYH, dhenom,
dbopManbaerua, YKCyCHasi KHUCIIOTa, TIUIUH, yrapHbId ras,
yFH@KHCHBIﬁ ra3z, aMMHaK, TIallcHass HN3BECThb, HCraliicHas
U3BECTh, MUTHEBAs CO/MAa WM JIPYTHX), COCTaBIATH (HOPMYIBI
HCOPTaHUYECKUX ©W OPraHnvYCcCKuX BCEIICCTB, YPaBHCHUA
XUMHUYECKHX peaklui, 0OBACHATh MX CMBICI; MOATBEPKIATh

- OILICHKH, MOJIyYE€HHBIC 32 PaboTy
Ha  MPaKTHYECKOM  3aHITHU
(yCcTHBIIT OmpOC, TECTUPOBAaHHUE,
pedepar, TpoBepoUHbIE PAOOTHI)

- OICHKa, TIONyYeHHass Ha
MIPOMEXKYTOYHOU aTTeCTaIMH




XapaKTepHBIC XUMHYECKHE CBOWCTBA BEIIIECTB
COOTBETCTBYIOIIMMHU  OJKCIIEPUMEHTAMH U 3alUCAMU
ypaBHEHUN XUMUYEeCKUX peakiuii (P3)

YMETh  YCTaHABIMBATh  NPHUHAUICKHOCTh  U3YYCHHBIX

HEOPraHWYECKUX U OPTaHMYECKUX BEIIECTB K ONPEICICHHBIM
KJIaccaM U TpyIIaM COSAUHEHUMN, XapaKTepru30BaTh UX COCTaB
W BROKHEWIIIME CBOWCTBA;, OMNPEACNSATh BUIbI XHUMHUYECKHX
cBsi3el (KOBaJIGHTHAsI, MOHHAS, METaJUIMYECKasi, BOJOPOIHAs),

- OIICHKH, MOJTyYeHHBIE 32 paboTy
Ha  TNPaKTHYECKOM  3aHITHU
(YCTHBI OIIPOC, TECTHUPOBAHHE,
pedepat, MpoBepOIHBIC PAOOTHI)

- OlEHKa, T[OJyYeHHas  Ha

THUIIBI KPUCTANINYECKUX peLeToK BCIUECTB; | 110 vesKyTOUHOM ATTECTAIIHHI
KJaccu(uIMpoBaTh XUMuieckue peakuuu (P4)
chopMHpOBaThH IIPEJCTaBIICHHUS: 0 XUMHUYECKON

COCTaBIISIIONIEH €CTECTBEHHOHAYYHOW KApTUHBI MHpA, POJIU
XMMHU B TIO3HAHWU SIBJICHUW NPHUPOIBI, B (HOPMUPOBAHHUU
MBIIUICHUSI W KYJIBTYPBl JIHYHOCTH, €€ (YHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOIUMOW JUIsl PEUICHUS TPAKTHYECKUX
3aJa4 M SKOJOTHYECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IpUpOaHOMH cpeae (P5)

- OILICHKH, MOJIyYCHHBIC 3a PadoTy
Ha  TPaKTHYECKOM  3aHITHU
(YyCcTHBI OIIpOC, TECTHUPOBAHHE,
pedepar, npoBepoUHbIE PadOTHI)

- OICHKa, TIOJyYyeHHass  Ha
MPOMEKYTOYHOMN aTTeCcTaIlun

YMEThb IPOBOAUTH pacueThl MO XMMHUYECKUM (QopMmyiaM H
YPaBHEHMSIM XUMMYECKMX pPEaKUUH C HCIOJIb30BaHHEM
(¢u3NYECKUX BEIUYMH, XapaKTEpU3YIOLIUX BellecTBa C
KOJINYECTBEHHOM CTOPOHBI: Macchl, oObema (HOpMaJlbHbIE
yCIIOBUSI) Ta30oB, KOJMYECTBA BELIECTBA; MHCIIOJIb30BATh
CHUCTEMHbIE XMMHUYECKHE 3HAHUA JUI MPUHATUS pPELICHUN B
KOHKPETHBIX  KM3HEHHBIX  CUTYyallUiX, CBS3aHHBIX C
BEIIECTBAMM M MX IPUMEHEHHEM - yMeTh IUIAHUPOBaTh U
BBIIOJHATh ~ XUMHYECKMM  AKCIEPUMEHT  (TIpeBpalleHus
OpPraHMYeCKHUX BEUIECTB MPU HArpeBaHUH, MOJyYEHUE
ATUJIEHA U U3yYEHHUE €r0 CBOMCTB, KAUECTBEHHbIC pEaKLUU Ha
IbJETUAbl, KpaxMmall, YKCYCHYIO KHCIOTY; JeHaTypauus
OEnKOB TpH HAarpeBaHWUM, IIBETHBIE pEAaKUUU OCIKOB;
IPOBOJUTHh PEAKIIMM HOHHOTO OOMEHa, OIpeNeNiTh Cpeay
BOJIHBIX PacTBOPOB, KAYECTBEHHbIE pPEaKIMM Ha CyibQart-,
KapOOHAT- U XJOPUI-aHUOHBI, HA KATHOH aMMOHMSI;, pelaThb
OKCIIEpUMEHTANIbHBIE 3a/ladyu 1o TemaM "Metamwnel" u
"Hemetannsl") B COOTBETCTBMM C MpaBWJIAMH TEXHHUKHU
0e30macHOCTH mpu  OOpamieHMd C  BEIIECTBAMH U
71a00paTOpHBIM 000pYy/IOBaHUEM; MPEACTABIATh PE3YJIbTaThl
XUMHYECKOI0 JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHM
COOTBETCTBYIOLMX peakiuil u (popMyaupoBaTh BBIBOJABI Ha
OCHOBE ITHX pe3yabTaToB (P6)

- OLICHKH, TOJIyYCHHBIE 3a PadoTy
Ha  MPaKTHYECKOM  3aHATHU
(ycTHBI oOIlpoC, TECTHUpPOBaHHUE,
pedepar, mpoBepoUHBIE PAOOTHI)

- OLEHKa, IIOJIyuYeHHas Ha
MPOMEKYTOUHON aTTeCTALIMU

yMETh  aQHANU3UPOBaThb  XUMHUECKYI0  HH(pOpMaIHIo,
MOJIyYa€MYI0 U3 pa3HbIX HCTOYHHKOB (CPEACTB MacCOBOM
uHpopmanuu, cetb MHTepHeT u apyrue) (P7)

- OLIEHKH, TOJIy4E€HHBIE 32 paboTy
Ha  TPAKTHYECKOM  3aHITUH
(YycTHBIII Ompoc, TECTHpPOBAaHUE,
pedepar, IpoBepOUHbIC PA0OTHI)

- OlEHKa, T[OoJyuYeHHas  Ha
IPOMEKYTOYHOM aTTeCTalluH

BIIQJIETh OCHOBHBIMU METOJaMHU HAYYHOTO MO3HAHUSI BEIIECTB
W XAMHUYECKHX SBJICHUN  (HAOMIOJEHUE, HW3MEpPEHHE,
IKCIIEPUMEHT, MojienupoBanue) (P8)

- OILICHKH, TOJIyYE€HHBIC 32 PaboTy
Ha  [PaKTHYECKOM  3aHITHU
(YCTHBI OIIPOC, TECTHUPOBAHHE,
pedepar, TpoBepoUHbIC PAOOTHI)

- OlEHKa, T[OJyuYeHHas  Ha
MIPOMEKYTOYHOU aTTeCTaIH

YMETb MNMPOBOJWUTH PACHEThI IO XHUMHUYCCKUM @opMynaM n

- OLIEHKH, TOJIy9E€HHBIE 32 paboTy




YPaBHEHHSIM XHUMHUYECKHX PEAaKIHHd C HCIOJIb30BaHUEM
GU3MYECKUX BETUYHMH, XapaKTEpHU3YIONIUX BEIIeCTBa C
KOJINYECTBEHHONW CTOPOHBI: MacChl, oObeMa (HOpMallbHBIC
yCIIOBHSA) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIb30BATh
CHUCTEMHBIC XMMHUYECKHE 3HAHUS Ul NMPHUHATHUS PEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CUTYyallUsX, CBS3aHHBIX C
BEIIECTBAMH M MX NIpuMeHeHrneM (P9)

Ha  TPaKTHYECKOM  3aHITHU
(YCTHBIIT OIIpOC, TECTUPOBAHHUE,
pedepar, IpoBepOYHBIC PAOOTHI)
- OICHKa, TIOJydYeHHass Ha
MPOMEKYTOYHOMN aTTeCcTaIlun

YMETb IUIAHUPOBATh U BBIOJIHATE XUMUYECKUI IKCIIEPUMEHT
(mpeBpallleHus] OpPraHWYEeCKMX BELIECTB IPU HarpeBaHUU,
IIOJIyYEHUS ITUIIEHA U U3YYEHHE €r0 CBOMCTB, KaueCTBEHHBIE
peaKkuuu Ha aJIbJETHJbl, KpaxMal, YKCYCHYI KHUCIOTY;
JeHaTypanus OeNKOB NpU HarpeBaHUM, I[BETHHIC PEAKIINU
0€IKOB; NPOBOJUTH PEAKLMM MOHHOTO OOMEHa, ONpenensTh
Cpelly BOJHBIX pacTBOPOB, KAueCTBEHHbIE pEaKLUUU Ha
cyibdar-, KapOOHAT- U XJIOPUI-AHUOHBI, HA KATUOH aMMOHUS;
pelaTh 3KCIEPEMEHTAIBHBIE 33a4Uu 110 TeMaM «MeTaib» 1
«Hemeramibl») B COOTBETCTBUM C NpPaBWIAMU TEXHUKU
0C30MacHOCTH TpH  OOpameHUHd C  BEImECTBAMH U
71a00paTOpHBIM 000pYIOBaHUEM; MPEACTABIATh PE3YJIbTaThl
XUMHYECKOI0 AIKCIIEpUMEHTa B (popMme 3amuceil ypaBHEHMI
COOTBETCTBYIOLIMX peakuuil u (GopMyaupoBaTh BBIBOJABI Ha
OCHOBE 3THUX pe3yibTatoB (P10)

- OILIEHKH, TTOJIy9E€HHBIE 32 paboTy
Ha  TPAKTUYECKOM  3aHSITHU
(ycTHBIIT oOmpoC, TECTUPOBAHUE,
pedepat, mpoBepOIHBIC PAOOTHI)

- OIeHKa, TIONy4YeHHas Ha
MIPOMEKYTOUHON aTTECTALIMU

chopMHpOBaTh NIPEICTABIICHUS: 0 XHUMHUYECKOH
COCTaBIISIIONIEH €CTECTBEHHOHAYYHOW KApTHUHBI MHpA, POJIH
XUMHU B TIO3HAHUU SIBJICHUU TNPHUPOJBI, B (HOPMUPOBAHHUU
MBIIUICHUST W KYJIbTYPBl JIMYHOCTH, €€ (YHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOIUMOW JUIsl PEUICHUS TMPAKTHUCCKUX
3aJa4 M KOJOTHYECKH 0OOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0pOBBIO U TIpUpoaHO cpeae (P11)

- OLIEHKH, TOJIyYE€HHBIE 32 paboTy
Ha  TPAKTHYECKOM  3aHITUH
(YycTHBII Ompoc, TECTHpPOBAaHUE,
pedepar, IpoBepOUHbIC PAOOTHI)

- OLEHKa, TMOJyYeHHas Ha
MIPOMEKYTOYHOH aTTeCTalluH

YMEThb COOJI0JaTh MpaBuiIa SKOJIOTMUYECKH LEeIeco00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH JEATENBHOCTH B LEJAX
COXPAHEHHsI CBOETO 370pPOBbS M OKPYKAIOIIEW IPUPOIHOU
Cpelbl; YYMTBHIBaTh OINACHOCTh BO3JICHCTBUA Ha JKUBBIE
OpraHu3Mbl  OHNPCACICHHBIX BCHOICCTB, IIOHUMAss CMBbICI
nokasareJsi peJieIbHOM Jonyctumoit KoHueHTparuu (P12)

- OLIEHKH, TOJIy4E€HHBIE 32 paboTy
Ha  MPaKTHYECKOM  3aHSATHH
(ycTHBIH oOIIpOC, TECTHUpPOBAaHHUE,
pedepar, IpoBepOUHbIC PA0OTHI)

- OLEHKa, T[OJyuYeHHas Ha
MIPOMEKYTOYHOM aTTecTalun




4.2. Metoanuyeckue MaTepHaJibl, ONpele/Iouue Mpoueaypbl OLeHUBAHUS

YPOBHS C(POPMHUPOBAHHOCTH 3HAHUMA U YMEHUM

4.2.1. Kputepuu oueHMBaHUS MPAKTHYECKOI padoThI
«OTAYHO»

«Xopomoy

CooOmromaet

«Y IOBJIETBOPUTEIIHHOY
Co0Ir01aeT MOJIHOCTBIO

MTOJTHOCTEIO BECh
ANTOPUTM

CobmomaeT
[TOJIHOCTBIO IIPaBHIIA
TEXHHKH
0e30MacHOCTH.
YMeeT 1oJib30BaThCs
abopaTOPHEIM
000py/IOBaHUEM H
peaKTHBaMHU.
Hocturaer
IIOCTABJICHHBIX B
paboTe Lenei.
Haér npaBuiibHOE
000CHOBaHUE
IMMOJTY4YCHHBIX
pe3yIbTATOB HA
OCHOBE 3HAHHUS

BBITIOJTHCHU pa6OTI)I.

«HeynoBrneTBOpUTEIILHOM
He cob6imoaer Bech
aJITOPUTM BBITTOTHEHUS
paboTHI.

He cobnronaer mpasuna

Co0OmrofaeT YaCTHIHO
AJITOPUTM BBIIIOJHCHHS
paboTEHL.
CoOmrofgaeT YaCTHIHO

BECh allTOPUTM
BBITIOJTHCHHS PaOOTEHI.
Co0umro1aeT MOJTHOCTHIO
MPaBUIIa TEXHUKH

IpaBHUJIa TEXHUKU TEXHHUKH 0€30MacHOCTH.
0e30rmacHOCTH. Oe30mmacHOCTH. He ymeer monp3oBathcs
YMeeT nonb30BaThCs YacTuHO ymeeT nabopaTopHBIM
na0opaTopHBIM MOJIb30BATHCS 000pyZOBaHHEM H
o0opynoBaHUEM U 1a60paTOPHBIM peaKkTHBaMHU.
peaKkTHBaMH C 000pyI0BaHUEM 1 He nocturaer
HEOOJIBIIMHU peaKTUBaMH MOCTaBJICHHBIX B paboTe
OINOKaMH. He nocturaer LIeJIe.
Hocturaer MOCTaBJICHHBIX B paboTe He naér npaBunsHOE
ITOCTaBJICHHBIX B paboTe 1 (9% 8 000CHOBaHUE
nesei. Jaér obocHOBaHHE MOJTYYEeHHBIX
Jaét obocHOBaHUE MOJTYYSHHBIX
IMMOJTY4YCHHBIX

Pe3yIIbTaTOB Ha OCHOBE
3HAHUS TCOPHUH.
He nemaet BEIBOAEL.

pE3yJIbTaTOB Ha OCHOBE
3HAHUSI TEOPHU C
rpyOBIMH OIIHOKaMHU.

PE3yJIbTATOB C
Ha OCHOBE 3HAHMS
TEOpUHU HEOOIBIINMU

JlemaeT BEIBOJBI C
TEOpHH. OIINOKaMHU. . rpyOBIMH OIIMOKAMHU.
[enaet npaBUiIbHbIC JlemaeT BEIBOABI
BBIBOJIBL. HEOOJIBIIMHU
OIMOKAMH.
4.2.2. Kputepum olleHMBaHUS TeCTA
«OTIHIHOY «Xopowmo» «Y 10BIETBOPUTEIBHO) «HeynoBi1eTBOPUTENBHO»
IMpaBHUJIbHO BBITTIOJIHEHO IMpaBUJIbHO BBITTIOJIHEHO IMpaBUJIbHO BBITTIOJIHEHO 50- IMpaBHUJIbHO BBITIOJIHEHO
85-100 % TecToBBIX 65-84 % TecToBBIX 65 % TeCTOBBIX 3a/IaHU MeHee 50 % TeCTOBBIX
3alaHui 3a1aHUH 3alaHui
4.2.3. Kputepum oniennBaHus pedepara
«OtnaHO» «Xopomio» «Y IOBIETBOPUTEIHHOY «HeyI0BIEeTBOPUTEIHHOY
Pedepar siBisieTcst He packpsitsl oTaenbable | Tema packpbita 4acTHYHO;,
HUH(POPMATHBHBIM, BOIIPOCH;

00BEKTUBHO NepeagT
WCXOHYI0 HH(OpMAIIHIO, a
TaK)Ke KOPPEKTHO
OLICHMBAET MaTepual,
cojep Kaluics B
MIEPBOMCTOYHHKE;
B I[IOJIHOH Mepe

YaCTHUYHO HCIIOJIb30BAHBbI

YCTaHOBJICHHBIX HAYYHBIX
(hakTOB IO JaHHOU TEME;
YaCTHUYHO HCIOJIb30BaHbI
JIOTIOJTHUTENbHbIE 3HAHUS;

Tema packpsiTa He
MTOJTHOCTHIO; HE
WCTIOJb30BaHBI

PE3YJIBTATHI
HCCIeOBaHUM U
YCTaHOBIIEHHBIX HAYYHBIX
(hakToOB MO JTAaHHOU TEME;

HCIOJb30BaHbl HEKOTOPBIE
pe3yIbTaThl UCCIIETOBAaHUN
1 YCTaHOBJIEHHBIX
HAy4YHBIX (PAKTOB I10
JTaHHOM TeMe,
HCTIOb30BaHBI
HEKOTOpEIE

pe3yJIbTaThl
HCCIIEIOBAHUH 1

WCIOJIb30BaHBI PE3YJIbTATHI
HCCJICTIOBAHUH K
YCTaHOBJICHHBIX HAYYHBIX
(haKTOB 1O JAHHOU TEME;

B IOJIHOM Mepe

BOIIPOCAMHU I10 TAaHHOH
TEME;
HMHOTI'Ia JIOTHYHOCTh

M3JI0KECHHS HapyIIaeTcs;

HC BJIaACCT OTACIbHBIMU

JIOTIOJTHUTEIIbHEIC 3HAHUS;
YaCTUYHO BIIAJICCT TEMOM;
JOTHYHOCTb
MPOCIIeKUBaETCs €i1abo;
rpyObIe OIHOKU B

HEC UCIIOJIb30BaHbI
JOIIOJTHUTCIIbHBIC 3HAHU A,
HC BJIaIACCT TCMOﬁ;
MaTepHrall U3JI0KCH
HCJIOTUYHO, HCT UTaT

IMUTUPOBAHNN HCTOYHUKOB




HCIIOJIE30BaHbI
JIOIIOJIHUTEJILHBIC 3HAHHUS,
MTOJIHOCTBIO BJIaJICeT
TEMOM;
MaTepHal H3JI0KEH
JIOTHYHO;
HCTOYHUKH
MIPOLUTHPOBAHBI
MIPaBUIIbHO

HE3HAYHUTEIIbHBIE OIIHOKU
B IUTUPOBAHNU

4.2.5. Kputepuu olleHUBAHUS PACYETHO-TPaPUUIeCKUX padoT

«OTIn4HO» «Xopomo» «Y TOBIIETBOPUTENBHO» | «HeynoBIETBOPUTENBEHOY
IIpumenser Haxoaur Haxoaur He 3HaeT HeoOXxoaUMbIe
TEOPETUUECKUH COOTBETCTBYIOLIHE COOTBETCTBYIOLIUE pacueTHbIe METOJUKH U
MaTepuan I MOoHcKa 3a1aHUI0 3aJJaHHI0 PacUETHBIE (OpMyJIBI, HE MOXKET
HEOOXOAUMBIX pacyeTHbIe METOIUKH 1 | METOJUKU B (OPMYIIBL. HalTHU UX B TOTOBOM
pPAacyYETHBIX METOIUK U bopmynsl ¢ Jenaer onpeneneHHbIE TEOPETUUECKOM
thopmyi. HaBOAAIIUMU OIINOKY B TOHUMAaHUHU MaTepuaile.
CaMocTOsATENBHO yYKa3aHUSAMHU. U3MEHEHUH CUTYyalluH, Hesepno nonumaer
BHUKAET B CYLIHOCTb [Honumaer usmeHeHue HaxoJsllelcs B OCHOBE HU3MEHEHUS B CUTYALUIO,
HU3MEHEHUs CUTyaluy, CUTyallUH, pelLIeHus 3a1a4u. HaXOJAILYIOCS B OCHOBE

HAXOJIAIIYIOCS B OCHOBE
pelIeHns 3a1a9H.
IIpencrasnser 3aganue
Ha OCHOBE (hOpPMYII,
TabuuI B rpaduuecKoi
(hopMe caMOCTOSATEIIEHO
YMeer BBIOpaTh
HYXXHBIC CTpaTeruu
BEITIOTHEHHUS
rpaduyeckoro 3aganus

HaXOJSIICHCA B OCHOBE
peIIeHNS 3a/1a9H C
HABOSIIAMH
YKa3aHUAMH.
[pencrasnseT 3aganue
Ha OCHOBe (hopMy1I,
TabmuL B rpaduuecKoit
dopme ¢
HE3HAYUTENEHBIMHU
3aTPyIHCHUAMHU
BriOupaer crpateruu
BBITTOJTHEHUS
rpaduueckoro 3anaHus
C HE3HAYUTCJIIbHBIMU
omOKaMu

[pencrariseT 3aganue
Ha ocHOBE hopmyi,
TabJUI B rpaduuecKon
hopme co
3HAYUTEIEHBIMH
3aTpyIHEHUSMI.
BriOupaer crpateruu
BBITTOJTHEHUS
rpaduyecKoro 3aaaHus
CO 3HAYUTEITHHBIMU
OIMOKaMH

pellIeHNUS 3a/1a49H.
He ymeet npencraBisate
3aJjaHNe HA OCHOBE
¢dhopmyn, TabuUIl B
rpacdudeckoit popme
He moxet BbIOpaTh
HUKAKHE CTPATECTHU
BBITTOJTHCHUS
rpaduIecKoro 3adaHus

4.2.6. Kputepum oueHNBaHUs BHEAYIMTOPHOI CAMOCTOSITEIbLHOM PadoThI
00yJarmuxcs

«OTINYHO»

«Xopomoy

«Y IOBJIETBOPUTEIBHOY

«HeytoBlIeTBOpUTENBHO)

Y4eOHbIif MaTepuan
OCBOEH B TIOJIHOH Mepe;
[Tonnocteio
c(hOpMHUPOBAHO YMEHHE
WCTIOJB30BaTh
TEOPETUYECKUE 3HAHUS
TIPH BBIMTOJHEHHH
NPaKTUYECKUX 3a71a4;
[HonmHoCTBIO
c(OpMHUPOBaHbI
o0rnieyueOHbIe YMEHHUS;

VY4eOHbI MaTepHa
OCBOEH JIOCTaTOYHO,
UMEIOTCS] HEOOITIIITE
MpoOeIIbl B 3HAHUSAX;
B JIOCTaTOYHOU Mepe
c(hopMHPOBAHO
yYMEHHUE HUCTIOI30BaTh
TEOPETUIECKUE 3HAHUS
MIPH BBITIOJTHEHUN
MIPaKTUYECKUX 33134,
B 3HaunTenbHOU

VY4eOHbIil MaTepran
OCBOEH YaCTHYHO,
UMEIOTCS
CylIeCTBEHHBIE
po0eIIbl B 3HAHUSX;
YacTtuuno
cthopmMupoBaHO YMEHHE
WCIIOJIb30BaTh
TEOPETHUYECKUE 3HAHUS
IIPY BBIIOJTHEHUA
MIPAKTUYECKUX 3a]1a4;

Y4eOHblif MaTepuan He
OCBOCH;

He chopmuposano
YMEHHUE UCTIONb30BaTh
TEOpPETUIECKUE 3HAHUS

MIPY BBITIOJTHEHUU
NPaKTUIECKUX 331a4;

He c(hOpMHUPOBAHBI

o0uieyyeOHbIE YMEHUS;
OTBET HE 00OOCHOBAH U HE
“MeeT YETKOro

OTBET MOJHOCTHIO CTETeH! YaCTUYHO H3JI0KCHUS;
000CHOBaH U c(hopMHPOBaHBI c(hopMHPOBaHbI Marepuan He opopmIIeH
OTJINYAETCS] YETKOCTHIO o0m1ey4eOHbIe o0mey4eOHbIe YMEHNUS; B COOTBETCTBUHU C




U3JI0KCHUS;
MaTepral MOJHOCTHIO
odopmiieH B
COOTBETCTBHH C

YMCHHS,
OTBET B JIOCTAaTOYHOM
creneHd 000OCHOBaH U

OTJINYAETCSI YETKOCTBIO

OTBET YaCTUYHO
000CHOBaH U M3JI0KEH
HEUETKO;
MaTepual YaCTHYHO

TpeOOBaHUSIMU

TpeOOBaHUSIMU. H3JI0KCHUS; o opMITeH B
Martepuan opopmIieH B COOTBETCTBHH C
COOTBETCTBHH C TpeOOBaHUSIMH
TpeOOBaHUSIMHU C
HEOOJBITUMU
HETOYHOCTSIMU
4.2.7. Kputepuu onleHMBaHMsI pellieHUus 3a1a4
«OTamaHO» «X0pomIo «Y moBneTBOpUTENHHO» | «HeymoBieTBopuTenbHOY
[Tpumensier Haxonur Haxonutr He 3HaeT HEOOXOAMMBIE
TEOPETUUCCKUI COOTBETCTBYIOIINE COOTBETCTBYIOIIIHE pacyeTHbIC METOJAUKHU U
MaTepura Ui MO¥cKa 3aJIaHUI0 3a/IaHUI0 (hopMyITBL, HE MOXKET
HEO0XOMMBIX pacyeTHbIC METOJMKH | PACUYETHBIC METOJIUKH U HAWTH UX B TOTOBOM
pacUYeTHBIX METOJUK U U (hOpMYJIBI C (hopMYyJIBL TEOPETUUECKOM
dbopmy. HaBOJAIIUMHI CymiecTBeHHOE MaTepuaie
Crporas YKa3aHUSIMHU. HapyIieHue HenocnenosarenbHOCTh
MOCJIEIOBATEIIHLHOCTD B HecymectBennoe MOCJICTOBATEIHLHOCTH B B OIPEICIICHUH IIIaroB
OTIpeieNICHUH IIaroB HapyIlIeHne OTIpeieNIeHUH IaroB BEITIOJTHEHUS 3aJaHVIsL.

BBITIOIHEHHS 3aJaHIs
ITony4yeH npaBUIIBHBII
OTBET Ha MpejjiaraeMbie
3a1a4M, PELICHHE
MOJIHOE, 00OCHOBAHHOE,
MPEI0KEHO HECKOJIBKO
BapUAHTOB PEIICHUS

MOCJIE0BATEILHOCTH B
oTpesieNICHNH 1I1aroB
BBITIOJTHEHUS 3aJIaHMsL.
[Tony4eHn npaBUIBHBII
OTBET Ha
npeJiaraemMble 3a/1a4H,
pelIeHHe ONHOE,
000CHOBAHHOE,
MpeI0kKEeH OUH
BapHUAHT PELICHHUs

BBINOJIHEHHS 33aHUSI.
ITony4yeH npaBUIBHBII
OTBET Ha MpearaeMble
3a7auy, HO PELICHUE HE
HIOJIHOE

He nony4eHn npaBuiibHbIN
OTBET Ha MpeJyIaracMble
3aa4u

4.2.8. Kputepum onleHUBaHUSs 3HAHUI U YMEHH 10 UTOramM
OCBOEHMS TUCHHUILIHHBI

[IpomexxyTounast arrecTanusi (UTOTOBBIA KOHTPOJb) Ha OYHOU (dopme
o0OydeHus MPOBOJUTCS B BHJIE 3a4eTa C OLeHKOU (auddepeHIMPOBAaHHOTO 3a4ETa)
B XOJI€ JICTHEW 3K3aMEHAIMOHHOM CECCUU C BBICTABJICHUEM HUTOTOBOM OLICHKH I10

ITUCHUTLINHE.

[IpomexxyTounast arrectanusi (MUTOTOBBIM KOHTPOJL) Ha 3a04HON (dopme
oOydeHusi TpoBOAUTCS B Buae AubdepeHIIMpoBaHHOTO 3a4éTa B XOJE JIETHEH
IK3aMEHAIMOHHON CECCHH C BBICTABIIEHUEM HUTOTOBOM OIEHKU MO JUCIUILINHE.

K nuddepennmpoBanHoMy 3a4€Ty JOMYCKAIOTCA Yy4YalllUecs, YCHEIIHO

BBIITIOJIHUBIIIHNE BCC BHBI

OTYCTHOCTH, NPEAYCMOTPCHHBLIC 110 JUCHHIIJIMHE

y4eOHBIM TIaHOM. B xoze nuddepeHnnpoBaHHOTO 3a4éTa MpOBEPSETCS CTENEHb
YCBOGHHUSI MaTepualia, yMEHHE TBOPUYECKU MBICIUTH U TMOCJIEAOBATEIbHO, YETKO U
KpaTKO OTBEYaTh Ha IIOCTABJICHHBIE BOIPOCHI, JieJIaTh KOHKPETHBIE BBIBOJBI U
dbopmynupoBath 000CHOBaHHBIE TpemIokeHuss. OIEHKa OXBaThIBAET MPOBEPKY
JIOCTUKEHHUS BCEX 3asIBJICHHBIX LI€JIE U3yYEHUs AUCIUIUIMHBI U MPOBOAUTCS ISt



KOHTPOJII YPOBHA ITOHHMAHUA O6y‘-IaIOIIII/IMI/IC$I CBsI3EH MCXKIY pPa3JIMYHbIMU €C

9JICMCHTAaMU.

3HaHMs, YMEHUS U HaBBIKKA 00ydJaromuxcs Ha AuddepeHIupOBaHHOM 3a4eTe
OLICHUBAIOTCS T10 MATUOAIITLHON CUCTEME.

O0ummMu

KPUTEPUSIMHU,

OIIpCACTIAIOIIUMHA

mudpepeHInpOBaHHOM 3a4ETe, SIBISIIOTCA:

OICHKY 3HAaHUU Ha

COTIIMYHO» «XOPOIIO» «YZIOBJIETBOPUTEIILHOY «HEYJOBJIETBOPUTEILHOY

HaJIM4re TTyOOKUX, | HaIW4Yue TBEPABIX U HaJIN4Yue TBEPABIX HaJIn4re TpyObIX OIIMOOK B
MCYEPIBIBAIOILINX JIOCTaTOYHO 3HaHMIA B 00beMe OTBETE, HETIOHUMAaHNE
3HaHUH B 00bEMe IIOJIHBIX 3HAHUH B MPOMIEHHOI0 Kypca B CYIIHOCTH U3J1araéMoro

MPOIIEHHOTO Kypca o0bemMe COOTBETCTBHH C LIEJIAMHU BOIIPOCA, HEYBEPEHHOCTh U
B COOTBETCTBHH C MIPOHACHHOTO o0y4eHusi, HO HETOYHOCTh OTBETOB Ha
[IOCTaBJICHHBIMU Kypca B U3JI0)KEHUE OTBETOB C JOIIOJIHUTENbHBIE U

porpamMmoi Kypca
HensMu o0ydeHusl,
rPaMOTHOE U
JIOTHYECKH
CTpOiTHOE
U3JI0’KEHUE
MaTepuaia npu
OTBETE, 3HAHHUE
JIOTIOJIHUTENIBHO
PEKOMEHIOBAaHHOM
JIUTEPATYPH

COOTBETCTBHU C
LeJISIMU 00yUeHHS,
HEe3HAYUTEIIbHbIC
OINOKY TpH
OCBEULICHUU
3aJJaHHBIX
BOITPOCOB, YETKOE
U3JIOKCHUE
Marepuana

olInoKaMu,
HCTIPaBJIIEMBIMH MTOCTIC
JOITIOJIHUTCIIBbHBIX
BOIMPOCOB,
HEOOXOIMMOCTh
HaBOJALIUX BOIIPOCOB

HaBOIATITNE BOIIPOCH
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