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[Iporpamma o01ieo6pa3oBaTenbHON yueOHOM TUCIUIUTMHBI « XUMUSD MTpeTHa3HauUCHa
ISl U3yYCHHUS XUMUU B IPO(EeCcCHOHANBHBIX 00pa3zoBaTenbHbIX opranuzanusx CIIO.
PexomennoBano denepaibHBIM TOCYIaPCTBEHHBIM aBTOHOMHBIM YUPEXKICHHEM
«DenepanbHbIil HHCTUTYT pa3BUTUs 0OpasoBanuss» (OPI'AY «DUPO»)

B Ka4eCTBE MPUMEPHON IPOTPaMMBbI JUIS peaIn3alii OCHOBHOHM MPO(hecCHOHAIBHON
obpa3zoBarenbHOM mporpammel CITO Ha 6a3e 0CHOBHOTO 00IIET0 00pa3oBaHUS

C TIOJIy4eHHEM cpenHero oomero oopa3oBanus. [Ipotokos Ne 3 ot 21 uromns 2015 .
Perucrpannonnsiii Homep peuensun 385 ot 23 utomnst 2015 1. PTAY «DHUPO»

Opranuzanus-pa3padéoTuuk: 006JaCTHOE TOCYAAPCTBEHHOE OI0KETHOE PO(ECCHOHATBHOE
00pasoBaTesibHOE yUpexKJaeHHe JIUMHUTPOBIPAICKUI TEXHUUECKUN KOJUIEIHK

PACCMOTPEHO PEKOMEH/IOBAHO

Ha 3acellaHuM [TUKJIOBOU KOMHUCCHUU Hay4yHo-MeToquyeckum coBETOM
«MaremaTtudeckue, 00mme OTI'BITIOY ATK
€CTECTBCHHOHAYYHbBIC U CIIOPTUBHBIC

JUCLUIITUHBD) ITpoTokom Ne 1

oT «01» centsi6ps 2020 r
[Iporokon 3acemanms [IK Ne 1
oT «01» certsopsa 2020 T

Paspadorumku: MyxamerssHoBa P.I'. - mpenonasatens xumun  OI'BITIOY JITK
Haymen E.H. - npenogasarenb xumun  OI'BIIOY ATK
T'onyaposa 10.11. - ppenojgasarens xumMun  OI'BIIOY JATK
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[HOACHUTEJIbHAA 3AIINCKA

[Tporpamma o061e00pa3oBaTeIbHON YUSOHOW TUCIIMILTHHBI « XM TIpeIHA3HAYCHA
JUI U3YYEeHMsI XUMUH B IpoeCCUOHANIbHBIX 00pa3zoBareibHbIX opranuzanusax CIIO,
peanu3yonmx 00pa3oBaTeNIbHYI0 IPOrpaMMy CPEIHEro 00IIero oopa3oBaHus B mpeaeIax
OCBOEHHSI OCHOBHOM MPOQeCCHOHAIBHOM 00pa3oBaTebHO nmporpammel CITO
Ha 0a3e OCHOBHOTO 001Iero 0Opa3oBaHMUs.
OcBoenue pabodeil mporpamMMbl y4eOHOW JUCHUIUTHHBI BO3MOXHO C MPUMEHEHHEM
AIIEKTPOHHOTO OOYYEHHUS ¥ TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.
B ciygae HEOOXOQMMOCTH TpH TIepexo/ie Ha AMCTAHIIMOHHOE OOydeHHE BO3MOKHA
MePEeCTaHOBKA TIOCIIEIOBATEIIFHOCTH U3YUYEHHUS OTIACIBHBIX Pa3/IeioB (TeM).

[Tporpamma coctaBnena Ha ocHoBe [IpuMepHOit mporpaMmbl 00111€00pa30BaTEILHON
y4eOHOM TUCIUIUINHBL « XUMUS» Ui TpodeccnoHanbHbIX 00pa3zoBaTenbHbIX opranuzanuii CI10 u
B, B COOTBETCTBHHU ¢ PEKOMEHIAIMAMHY IO OPTaHU3aIH MTOJTyYSHHST CPEJHETO 00IIero
o0Opa3oBaHus B Mpejenax OCBOEHHUs 00pa30BaTeNbHBIX IPOIPaMM CpPEAHETO MPO(PEeCcCHOHATBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOIO 001Iero oOpa3oBaHus ¢ y4ETOM TpeOOBaHUI (enepanbHbIX
rOCyJIapCTBEHHBIX 00pa30BaTEIFHBIX CTAHIAPTOB M TIOIy4aeMOi MPO(ECCHU CPEaHETO
npodeccuoHaIbHOTO 00pa3oBanus(MUCchbMO [lenapramerTa rocyapCTBEHHON MOJIMTUKH B cdepe
moAroToBKH padouunx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne06-259)

Coneprkanne mporpaMMbl «XUMUsD» HAIIPABJICHO Ha JOCTIKEHUE CIEAYIONINX TICIICH:

e (opmupoBaHue y oOyJaromuxcsi yMEHUs! OLlEHUBATh 3HAYUMOCTh XMMHUYECKOTO 3HAHUS
JUTS KaXKJIO0TO YEJIOBEKa;

e (opmupoBaHue y oOydarIIUXCS LEIOCTHOTO MPEICTABICHUS O MUPE U POJIM XUMUU B
CO3JJaHMM E€CTECTBEHHO — HAyYHOIl KapTUHBI MHpA; YMEHHUSA OOBSACHATH OOBEKTHl U
MPOLECCHl OKPYXKAIOWIEH NEUCTBUTEIBHOCTU: MPUPOAHOMN, COUMAIBHOM, KYJIbTYPHOM,
TEXHUYECKOM Cpeibl, - HUCIOJIb3YS AJISl 3TOr0 XUMHYECKUE 3HAHUS;

e pa3BuTHUiI y OOyYalOIMUXCS yMEHUN pa3nuyaTh (akThl U OLEHKH, CpPaBHUBATh
OIICHOYHBIE BBIBOJbI, BHJETh UX CBS3b C KPUTEPUSMHU OIICHOK U CBSI3b KPUTEPUEB C
onpeeNéHHON cuCcTeMOM LIeHHOCTeH, (popMynupoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
MO3ULIUIO;

e npuoOpereHrne OOy4YaIOUIUMUCS  OIBbITa Pa3HOOOpPA3HOM NEATENbHOCTH, MO3HAHUS U
CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB, HWMEIONIMX YyHUBEPCAIbHOE 3HAYEHHUE s
Pa3IUYHBIX BHUJIOB AEATEIHHOCTH (HABBIKOB pEIICHUS MPOOJIeM, MPUHITHUS PEIICHUM,
MOUCKa, aHanu3a U oOpaboTku MH(GOPMaLUU, KOMMYHHUKATUBHBIX HABBIKOB, HAaBBIKOB
W3MEpEeHuH, COTpyIHUYECTBA, 0€30MacHOro OOpallleHus ¢ BElleCTBAMU B MTOBCEIHEBHOM
JKU3HU)

B nporpammy BKITIOYEHO cojiepiKaHue, HaMpaBIeHHOE Ha (JOPMUPOBAHUE Y CTYJACHTOB
KOMITIETEHI1H, HeoOxoauMbIX aiisi kadectBeHHOTo ocBoeHust OITOIT CITO na 6a3e 0CHOBHOTO
oOmiero o0pa3oBaHusl ¢ TIOMYYEHUEM CPETHEro 00IIero o0pa3oBaHuUs; MPOrPaMMBbl MOATOTOBKHU
cnenuanuctoB cpennero 3sena (I[IIICC3).

B mporpamme yTrouHeHO coaep:kaHHe yueOHOTO Marepuana, MOCIeI0BaTEIbHOCTh €ro
W3YYEHHUS, pacrpesefieHue Y4eOHBIX 4YacoB, KOHKPETHU3UPOBAHBI TeMaThka pedeparoB, BHUJbI
CaMOCTOSITENIBHBIX pabOT CTYOEHTOB C Yy4ETOM cCHeuu(UKd TporpaMMbl  MOATOTOBKHU
CHELUATUCTOB CPEIHEro 3BEHA

OBIIASA XAPAKTEPUCTHUKA YUYEBHOM JUCHHUITJINHBI
«XUMMUS»



Nzyuenne xumun B NpoQecCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3AIUAX CPEIHETO
podecCHOHAILHOTO 00pa30BaHHUsI MMEET CBOM OCOOEHHOCTH B 3aBUCHMOCTH OT MPOduis
npodeccuoHaTbHOro 00pa3oBaHus. TO BBEIPAKAETCS Yepe3 cojJiepKaHue 00ydeHus, KOJIMIECTBO
4aCoOB, BBLICITACMBIX Ha MH3YYCHHUC OTACIBHBIX TEM IIPOrpaMMBbl, FJIy6I/IHy X OCBOCHUA
oOyyaromumucs, 4epe3 00bEM M XapakTep NPAKTHUECKUX 3aHATHH, BUIBI BHEAYIUTOPHOMN
CaMOCTOSITENIbHOM pabOThl CTYIEHTOB.

ITpu ocBoennu criemanibaoCcTet CIIO TexHMYeckoro mpoduist podecCHoHATEHOTO
o0pa3oBaHus XUMHS U3ydaeTcs 0osiee yriiyoJaeHHO, Kak mpoduiibHas ydeOHas TUCIUITINHA.

MECTO YUYEBHOM JAUCHUIIVIMHBI B YYEBHOM IIJIAHE

B npodeccronanbHpIx 00pa3oBaTENbHBIX OpPraHU3alUAX CPEIHETO MPOPECCHOHATHHOTO

oOpa3oBaHusl y4yeOHasl IUCHMIUIMHA «XUMHUS» H3ydaeTcsi B 0O0IIeo0pa3oBaTeIbHOM IHKIIE
yuebHoro OIIOII CITIO, MIICC3

PE3YJIbTATBI OCBOEHUSA YUEBHOM JUCIUATIIMHBI

OcBoenue conepxaHusi y4eOHOM JUCHMIUTUHBI « XUMUSA», 00ecTIeunBaeT AO0CTHKEHNE
00yyaroUIMMUCS CIEAYIOUINX PE3YIbTaTOB:

Pe3ynbrarhl 0OCBOCHMS YI4EOHOM TUCITUTTAHBI OO01re KOMIIETEHIINN

JIMYHOCTHBIE:

- TOTOBHOCTH K IpojosnkeHnto oOpazoBanus | OK 1. IloHumaTh CyIIHOCTh U COLIMATIBHYIO
U TIOBBIIIEHUS KBalIU(UKAIMK B M30paHHOM | 3HAUMMOCTh CBoei Oyaymed mnpodeccun,
npodeccrnoHanbHOM JIEeATEIIBHOCTH U | IPOSIBJATH K HEW yCTOWYNBBINA HHTEPEC.
OOBEKTUBHOE OCO3HAHUE POJM XMUMHUYECKHX
KOMIIETSHITUM B 3TOM;

YMCHHE UCII0JIB30BATh JOCTUKECHUS
COBPEMEHHON XMMUYECKON HAYKU U XUMHYE-
CKMX  TEXHOJIOTMH I  HOBBIIICHUS
COOCTBEHHOI'0 MHTEJUIEKTYaJIbHOTO Pa3BUTHS
B BBIOpaHHOM MpohecCHoHaTBHOM
JESITEIbHOCTH;

MeTtanpeaMeTHbIe:

- HCIIOJIB30BaHHUC Pa3INIHbIX BHUI0B OK 2. OpFaHI/ISOBBIBaTB CO6CTB€HHYIO
MO3HABaTeILHON JCATCIIPHOCTH 1 OCHOBHBIX JCATCIIbHOCTD, BBI6I/IpaTB THUIIOBBIC MCTOAbBI U
HHTCJUICKTYAJIbHBIX onepaunﬁ (HOCTaHOBKI/I CIIOCOOBI  BBIIOJIHEHHMS HpO(beCCI/IOHaJ'II)HBIX
3aJa4u, (bOpMy.]'II/IpOBaHI/IH TUIIOTE3, aHallk3a | 3aJa4, OLCHHBATh HX 3(1)(1)6KTI/IBHOCTB u
n CHHTC34a, CpaBHCHMA, 0606H_IGHI/I$I, Ka4d€CTBO.

CHUCTEMAaTHU3allul, BBIABJICHHA OK 3. HpI/IHI/IMaTL PCUICHHUA B CTAHAAPTHBIX
IIPUYIUHHO-CJIICACTBCHHBIX CBHSCﬁ, IMOUCKA | U HECTAHAAPTHBIX CUTyallUAX U HECTU 3a HUX
aHaJIOT' OB, (bOpMy.]'II/IpOBaHI/IH BBIBO,I[OB) OTBCTCTBCHHOCTD

JUIS  pEIICHHWsS  TOCTaBJICHHOW  3aJlayH,
MPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHHUS
(HabnrofieHUs, HAyYHOTO DKCTIIEPUMEHTA) IS
W3YYEeHUS Pa3IUYHBIX CTOPOH XHUMHYECKHUX
OOBEKTOB W  TPOIECCOB, C KOTOPHIMHU
BO3HHMKAET HEOOXOIUMOCTh CTaJIKHUBATHCS B
npodeccuoHanbHOU cdepe

- YCIIOJIb30BAaHUE PA3JIMYHBIX UCTOYHUKOB OK 4. OcyiiecTBiATh NOUCK U

JUIS TIOJTY4€HUsT XUMHUYECKON MHpOpMaIui, UCIOJIb30BaHNE MHPOPMAIIH, HE0OX0TUMOM

yYMEHUE OLEHUTH €€ JJ0CTOBEPHOCTD JJIsi it 3 (HEKTUBHOTO BBHITIOTHEHUS

JOCTH>KEHHS] XOPOLIUX npodeccnoHanbHBIX 3a7a4,

pe3ynbTaToB B podecCHoHaNbHOI cdepe; npodeccHoHaIBHOTO ¥ TUYHOCTHOTO
pa3BUTHSL.




OK 5. Ucnonb3oBath HH(POPMAITHOHHO-
KOMMYHHKAIIMOHHbIE TEXHOJOTUU B
podecCHOHALHOM IS TEIIBHOCTH
IIpeamerHbIe:
- BJIaJICHUE OCHOBHBIMHU MeTofamu HaydHoro | OK 2.  OpraHu3oBbIBaTh  COOCTBEHHYIO
[IO3HAHUS, UCIOJIb3yEMbIMH B XUMUHU: JeSITeIbHOCTh, BHIOMPATh TUIIOBBIE METOIBI U
HaOJI0IGHUEM, OTICaHUEM, U3MEPEHUEM, CIOCOOBI  BBINOJIHEHUS PO(ECcCHOHATBHBIX
9KCIEPUMEHTOM; yMeHue o0padaThIBaTh, 3agad, OlEHMBAaTh HX dS((EKTUBHOCTH W
OOBSICHATH PE3yJbTAThI IPOBEICHHBIX Ka4yecTBO.
OTIBITOB U JIEJIaTh BbIBO/Ibl; TOTOBHOCTb U OK 3. [Ipunumare pemnieHus: B CTaHAapTHBIX
CIOCOOHOCTh MPUMEHSATh METO/IbI MO3HAHUS | M HECTAHJIAPTHBIX CUTYAIMAX M HECTH 32 HUX
IIPH pEIIeHUH NTPAKTHYECKUX 3a/1a4 OTBETCTBEHHOCTh
— c(pOpMHUPOBAHHOCTH YMEHUS JIaBATh OK 3. [IpunuMate penieHus: B CTaHIAPTHBIX
KOJIMYECTBEHHBIE OLIEHKU U MPOU3BOIUTH Y HECTAaHJAPTHBIX CUTYAIUsIX U HECTH 33 HUX
pacueTsl 10 XUMHUYECKUM (opMyam 1 OTBETCTBEHHOCTh
YpaBHEHUSIM;
- chopmupoBaHHOCTh coOcTBeHHOU no3unuu | OK 4. OcymiecTBiasTh MOUCK U
10 OTHOILIEHUIO K XUMHYECKOH HCII0JIb30BaHuEe MHPOpMAIH, HE0OX0IUMOM
uHpopManuy, TOIy4aeMOW U3  pa3HbIX | A 3P(GEKTUBHOTO BHIMOIHEHHS
HMCTOYHUKOB npodeccuoHanbHbIX 3a7a4,
poeCCHOHAIBHOTO U TUYHOCTHOTO
pPa3BUTHSL
OK 5. Mcnonb3oBath HHDOPMALIMOHHO-
KOMMYHHKAIIMOHHbIE TEXHOJIOTUU B
npodeccuoHabHOM e TENbHOCTH

XapakTepucTHKA OCHOBHBIX BU/IOB JeSITEJIbHOCTH 00y4aomuxcss (HA ypoBHe Y4eOHbIX
JelicTBHil)

Ymenus

3anuchIBaTh HEOPraHWYECKUE U OpraHMYeCKUe BEIIeCTBa, OTpaXkasi UX COCTaB C IOMOIIBIO
XUMHUYECKUX POpMYIT

N300paxkaTh XMMHUYECKHE HPOLECCHl C MOMOIIBIO YPAaBHEHUN XUMHUUYECKUX PEaKIUil

OHepI/IpOBaTL CJICAYHOINUMHA XUMHWYCCKUMU NOHATUAMU: BCIICCTBO, OTHOCUTCIIbHBIC ATOMHAA U
MOJICKYJIIpHast MaCChbl, HOH, MOJIIpHAas Macca, MOJI)IpHLIﬁ 00BeM Fa3006pa3HBIX BCIICCTB,
BCIICCTBA MOJICKYJIAPHOTO U HEMOJICKYJIAPHOT'O CTPOCHUS, PACTBOPBI, SJICKTPOJIUTUICCKAA
Jucconuanms, CKOpoCTb XHUMHYECKOHN PCaKIuu, er'ICpOI[HbIﬁ CKCJICT, Q)YHKHI/IOHEU'ILHEISI rpyiina

YcranaBiauBaTh HpI/I‘II/IHHO'CHeHCTBeHHOﬁ CBA3U MCXKAY COACPIKAHUCM 3dKOHOB COXpaHCHUA
MacCcChlI BCIICCTB U ITIOCTOSAHCTBA COCTaBa M HAIITMCAHUCM XHMMHUYCCKHX (I)OpMy.]'I u ypaBHeHI/Iﬁ

Hcnonn3oBarh B y‘Ie6H01>i u HpO(i)eCCI/IOHaHBHOI\/'I ACATCIIBHOCTH
XUMHUYCCKHUX TCPMUHOB 1 CUMBOJIMKH

KJ'IaCCI/I(I)I/II_[I/IpOBaTB XUMHUYCCKHUE PCAKIUU II0 PA3JIMYHBIM IIPU3HAKAM: YUCITY U COCTaBy
IMPOAYKTOB U PEAarcHTOB, TCIIJIOBOMY 3(1)(1)6KTy, HalpaBJICHUIO, (1)3.36, HAJIMYUIO KaTalIn3aTopa,
W3MEHEHHIO CTEIIEHEH OKMCICHHUS OJICMCHTOB, 06pa3y}01u1/1x BCIICCTBA.

YcTaHaBiIMBaTh 3aBHUCHUMOCTH MCKIAY KaueCTBEHHOM 1 KOJNYECTBEHHOMN CTOPOHAMH
XUMHYECKUX 00OBEKTOB U MponeccoB

Pemate PaCUYCTHBIC 3aJa4U 10 XUMHWYCCKUM (bopMleaM 1 YPaBHCHHAM

3nanusn

Baxwueiine XuMU4YECKHE TOHATH BCIICCTBO, XUMUYECKUMN 9JICMCHT, aTOM, MOJICKYJIA,




OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpHAsI MacChl, HOH, AJIJIOTPOIINS, U30TOIIbl, XUMHUYECKasi
CB$I3b, AIEKTPOOTPULIATEIBHOCTD, BAJIECHTHOCTD, CTENIEHb OKUCIIEHUS], MOJIb, MOJIIpHAs Macca,
MOJIIPHBII 00BEM, BEIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS, PACTBOPHI,
UIEKTPOJIUT U HEJIEKTPOJIUT, HIEKTPOJIUTUUECKAS TUCCOLMALINS, OKUCIUTEND U
BOCCTAHOBHTEJb, OKHCICHHE M BOCCTAHOBIICHHE, TEIIIOBOH 3((EKT peakiuu, CKOpoCTh
XMMHMUYECKOHN peaKlMH, KaTalu3, XMMUYECKOE PaBHOBECHE, YTIIEPOJHBIN CKETIET,
(GyHKIMOHATBHAS TPYIIA, H30MEPHUs, TOMOJIOTHS

OcHOBHBIE 3aKOHBI XUMHUU: COXPAaHEHUSI MaCChI BEIIECTB, IIOCTOSIHCTBA COCTABA,
MEPUOIUYECKUI 3aKOH

OCHOBHBIE TEOPUU XUMUU: XUMUYECKOH CBSI3H, SJCKTPOJIUTUUECKON TUCCOIHAIINH, CTPOCHUS
OPraHN4YeCKUX COCTMHECHUIN

3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIUH U MOJI0KEHHSI XUMUYECKOTO PaBHOBECHS OT
pa3Iu4HbIX (HaKTOPOB

Bakneiimue BemecTBa 1 MaTepualibl: OCHOBHBIE METAJUIBI M CIUIABBI;, CEpHAsi, COJISTHASI, a30THASI
Y YKCyCHAasi KUCIIOTHI; IIEJI0YH, aMMUAK, MUHEPAJIbHbIE YI0OpEHUs, METaH, STUJICH, alleTUJICH,
OEH30J1, 9TaHOJI, )KUPBI, MbLJIA, TJIFOKO3a, Caxapo3a, KpaxMmal, KJIeTdyaTka, OelIKH, HCKYCCTBEHHbBIC
Y CHHTETUYECKHE BOJIOKHA, KAYIYKH, IJIACTMACCHI;

CTPYKTYPA U COJIEP’KAHUE YYEFHOM JUCUATIIMHBI

Buna yueOHoi# padoThl KounuyectBo
4acoB

O0beM 00pa3oBaTeIbHON HATPY3KH 80
Bcero yueOHbIX 3aHATHIH 78
B TOM YHCIJIE:
nabopaTopHbIe 3aHATUS 24
KouncyabTanuu 2
Hrorosas arrectanisi  BO 2 CEMECTpPE B dbopme oughgpepenyuposannozo 3auema




2.2. TemaTuveckuii IVIaH W coJiep:KaHue YYeOHOM AN CUMIIMHBI « XMMHSD)

HaumeHoBaHue pa3ae/ioB
U TeM

Conepxxanue yueOHOro MaTepuaJa, JadopaTropHbie U NpaKTHYeCKHEe PadoThl,
CaMOCTOfITeIbHAsl padoTa 00y4aromuXcs

Ko.1-
BO
JaCOB

YpoBennb
OCBOEHUS

2

4

1. OOmas u Heopranuveckasi XUuMHusl

34

1.1 OcuHoBHBIE
XMMHAYEeCKNE MOHATHA U
3aKOHBI

Pe3yibTaTbl 0CBOCHUS Y4eOHOM AeSITEILHOCTH

IIpenmerHbIe:

HO0JIKEH YMeTh - OOBSICHATH MOHATHS «BEUIECTBOY, KIIPOCTOE BELUIECTBOY, «CII0KHOE BEIIECTBOY;
OTIPEIeINIATh BaJICHTHOCTH XUMHUYECKHUX 3JIEMEHTOB, COCTABIIATH (DOPMYJIbI COCMHEHUIH,
MIPOU3BOIUTH KAYECTBEHHBIN U KOJMYECTBEHHBIM AHAIN3 COCTaBA XUMHUYECKUX COETMHEHUM,
pemars pacu€THBIC 3a/1a4M HA ONPECIICHUE KOJINYECTBA BEIECTBA, HAXOXKICHUE MaCCOBOU JJOJIU
XMMHMYECKUX DJIEMEHTOB B CJI0KHOM BEILIECTBE

AOJIZKEH 3HATh - ONpenieNeHuss U (GOpMYIMPOBKH XMMHYECKUX IOHSTHUMN: BEIIECTBO,
XMMHMYECKUHN JIEMEHT, aTOM, MOJIEKYJ1a, OTHOCHTEIbHBIE aTOMHAs U MOJIEKYJISIPHAsI MACCHI,
AJIOTPOTIHSL, U30TOIIBI, IEKTPOOTPULATEIbHOCTh, HA3BAaHUS XUMHUYECKUX NIEMEHTOB, MOJIb,
MOJIIpHasl Macca, MOJISIpHBIN 00beM ra3000pa3HbIX BEILECTB;

MertanpeaMeTHble: YMEHHE ONPEENATh 1€l YUeOHO! 1eATeIbHOCTH, UCKAaTh CPE/ICTBA €€
OCYILECTBIIEHHs, paboTas N0 IUIaHy, CBEPATh CBOU JIEHCTBUS C LIEIIbIO;

CO3/1aBaTh MOJIENH C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTa U IPEJCTABICHUEM HX B
3HAaKOBO-CUMBOJIMUECKOM (hopMe; yCTaHaBIMBATh NPUYMHHO-CIIEICTBEHHOM CBA3U MEXTY
COJIepKaHHUEM 3TUX 3aKOHOB U HAIlMCaHUEM XUMUYECKUX (GopMys 1 ypaBHEHHH, GopMynupoBaTh
BBIBO/IbI, MCIIOJIb30BaTh PA3JIMYHbIE UCTOUHUKU JUIS MOJy4EHUs] XUMUYECKOH nHpopMaru,
OLICHUBATh €€ JOCTOBEPHOCTD

Conepxanue yueOHOro Marepuasia

Texnuka 0€30IMaCHOCTH npu pa60TaX B KaOWHETE XUMHMH.

OCHOBHBIC IOHITUS XUMUH: BCHICCTBO, aTOM, MOJICKYJIa, XHMHUYECKUM 3JIEMEHT. AJ'IJ'IOTpOHI/ISI.
HpOCTLIe H CJIOKHBIC BEIICCTBA. KauecTBeHHBIN 1 KONTMYECTBEHHBIN COCTAB BCIIICCTB.
XYUMHUYECKHE 3HAKH U (I)OpMy.TIBI. OTHOCHUTENbHEIC aTOMHAS U MOJICKYJIIpHAasA MacCCBhI. Koauuecto
BCIICCTBA. OCHOBHBIC 3aKOHBI XHMHH: CTCXMOMETPU, 3aKOH COXPAaHCHH MACChI BEIICCTBA, 3aKOH




MOCTOSTHCTBA COCTaBa BEIUIECTB MOJICKYJISIPHON CTPYKTYPBI, 3aKOH ABOTaJIpO U CIAEACTBUS U3 HETO.

CamocrosiTesibHas padora:

NubopmanmoHHO- KOMMYHUKATUBHAS] KOMITETEHITUS - aHAJTN3 TEMATHKH COOOIICHHM, JOKIIAI0B,
MPOEKTOB 10 TeMaM: «HaHOTEeXHOJIOTHS KaK MPUOPUTETHOE HAMPABIIEHNUE PA3BUTHS HAYKU U
npou3BocTBa B Poccuiickoit deneparumy.

1.2 Tlepuonmyeckuid
3aKOH U NMepUoAHYecKast
cucreMa B CBeTe
COBpPEMEHHBIX
npeAcTaBJIeHUil 0
CTPOEHUH aTOMAa

Pe3yabTaThl 0CBOCHUS Y4eOHOI 1eATEILHOCTH

IIpenmerHbIe:

JO0JIKEH YMeThb - YCTaHABIMBAaTh ABOJIOIMOHHYIO CYIIHOCTh MEHIEIEEBCKON U COBPEMEHHOM
(hopMYyTUPOBOK MEPHOIUUECKOTO 3aKOHA, OOBICHATH (PU3UYECKUN CMBICT CHUMBOJIUKH
MEePUOANIECKOM TaOIUIBI XUMUYECKUX d1eMeHToB J[.M1.MenneneeBa (HOMepoB aiie-

MEHTAa, TIEPHO/Ia, TPYIIIbI), JaBaTh XapaKTEPUCTUKY SJIEMEHTOB MAJIBIX U OOJIBIITUX ITEPHUOOB 110
ux nojoxeHuto B [lepuognueckoii cucreme J.M1.MenneneeBa

J0JI’KeH 3HATh - CTPOCHHE aTOMa, COBPEMEHHYIO (JOPMYITHPOBKY MTEPHOAMIECKOTO 3aKOHA,
CTPYKTYPY NMEPUOINIECKON CUCTEMBI XUMHUYEeCKuX 3eMeHToB J.W. MenaeneeBa, puznueckuii
CMBICJI IOPSKOBOTO HOMEPA 3JIEMEHTA, HOMEpa MEPUO/Ia U HOMEpa TPYIIIbI.

MertanpeaMeTHbIe: YMEHHE YCTaHABIMBATH IPUYMHHO-CIICJICTBEHHBIE CBS3U MEXIY CTPOCHUEM
aToMa M 3aKOHOMEPHOCTSIMH W3MEHEHHUS CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX UMM BEILIECTB B
neproax u rpymnmnax, GopMynupoBaTh BBIBOJIbL, UCIIOIb30BaTh Pa3IMUHbIEe UCTOUHUKH IS
MOJIy4eHUsI XUMUUYECKON NHPOPpMAIH, OIICHUBATh €€ JOCTOBEPHOCTD

Conep:xaHue y4eOHOIr0 MaTepuaJa:

[Tepunoanueckuii 3akon JI.M1.MenneneeBa. [leproauaeckas Tabaniia XAMHUYECKUX SJIEMEHTOB —
rpaduueckoe oToOpaskeHre NepruoaANYEcKoro 3akoHa. CTpyKTypa NepuoanyecKoil TaOIuIIbL:
nepuoap! (Mayiple U OOJIbINE), TPYNIBI (TIaBHas u modouHas). Ctpoenue atoma u [lepuoanaeckuit
3akoH JI.M1.Menneneesa. Sapo (MpOTOHBI M HEUTPOHBI) U AIEKTPOHHAS 0001049Ka. M30TOIBI.

SHGKTpOHHaSI 0007104Ka. CTpOCHI/Ie QJICKTPOHHBIX (1)0pMy 9JIEMEHTOB OOIBIINX U MaJEHbKUX
IICPHUOJ0B

CamocrosiTesibHasA padoTa 00y4YAOIIUXCSH

NudopmanoHHO- KOMMYHUKATUBHAS. KOMIIETEHIHS -TI000p HH(DOPMAIIMOHHBIX MaTEPHATIOB 110
temaM: <«Ku3nb u gesarenasHocTh .M. MenneneeBay

«[lepromuyeckoMy 3akoHy OyayIee He TPO3UT Pa3pyIICHUEM. . .»




1.3 Crpoenmne BemecTBa

PesynbTaThl 0cBOeHUSsI YUeOHOI eI TeJIbHOCTH

IIpeamerHbIe:

HOJIKEeH YMeTh - OOBSICHATh NPUPOAY XUMUUYECKOU CBSI3U (MOHHOW, KOBAJIEHTHOM,
METaJNINYECKON) U TOJISIPHOCTD CBSI3U U MOJIIPHOCTH MOJIEKYJIbI, ONIPEAEIATh TUIIBI XUMUYECKOU
CBSI3M B XUMUYECKHX COCTUHEHUSIX, OOBSACHATh MEXaHHU3M 00pa30BaHUs KOBAJEHTHOM CBS3U
(oOMEHHBIN U JOHOPHO-AKIIENITOPHBIN ), OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
U CTPOEHUS KPUCTAININYECKUX PEIIETOK;

JOJIKeH 3HATh - IOHITHE «KpUCTAININYecKas periéTka, OCHOBHbIE TUIIbI XUMUYECKON CBS3H:
KOBaJIEHTHAsI MOJISIpHAsl U HETIOJISIpHAs, HOHHAs, METaJNINYeCKasi U BOJIOPOIHAs, MEXaHU3M
00pa30BaHUs XUMUYECKHUX CBS3€H, B3aMOCBSI3b MKy CTPOEHUEM, TUIIAMU CBSI3U U CBOMCTBaMU
BEILIECTB, IOHATHE «3IMYJIbCUN», «CYCIIEH3UMY, «30JIN», «KOATYISALM), KCHHEPE3UCH
MeranpeaMeTHble: yMEHUE aHAJIM3UPOBATh CTPOEHHUE BEIIECTB, CPABHUBATH CBOICTBA BEILIECTB
Ha OCHOBE UX CTPOEHUSsI, 0000111aTh, BBISIBISITh TPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
CTpPOEHHUEM, CBOMCTBAMH U THUIAMH XMMHUYECKOMN CBSI3M BELIECTB, (OPMYIUPOBATH BBIBOJBI, JJIS
pelIeHns MOCTaBJIEHHOM 3a/1auk, HAOMI0JaTh, UCIIONIb30BaTh Pa3IMYHbIe UCTOUYHUKU IS
MOJIy4EHUsI XUMUYECKON MH(POPMAIK, YMEHHE OILIEHUTDH €€ JOCTOBEPHOCTD

Conep:xanue y4e0HOro MmarepuaJa:

Bupl xuMu4eckoi CBSI3M: MOHHAsI XUMUYECKas CBS3b — HOHHbBIE KPUCTAJUINYECKUE PELIETKH,
CBOMCTBA BEILIECTB C HOHHBIM THUIIOM KpUCTAJNTNYeCKON pemieTku. KoBaneHTHas XuMuyeckas
CBSI3b: MOJISIpHAsA U HemoJsipHas. MexaHu3M o0pa30BaHusl KOBAJICHTHOM CBsI3U (OOMEHHBIN U
JOHOPHO-aKIENTOPHBIN). MoseKynspHble U aTOMHbBIE KpUCTaJUIHueckue pemeTku. CBoicTBa
BEIIECTB C MOJICKYISIPHBIMU M aTOMHBIMU KPUCTAIUTMYECKUMHU pelieTkaMu. MeTandeckas CBsI3b.
Mertannnyeckas KpUCTAITMYECKas pelieTka U MeTalInyecKasi XMMUYeCcKasi CBSI3b.

MOJ'IeKy.]'IHpHLIe N aTOMHBIC KPUCTAJUIMYCCKUEC PCHICTKH. CsoiicTBa BCIICCTB C MOJICKYJIAIDHBIMU U
ATOMHBIMHU KPUCTANNIMNYCCKUMU PCIICTKAMMU. Merannuueckas cBsi3b. MeTaminueckas
KPpUCTAJUIMYCCKAA PCIHICTKA U MCTAJJIMYCCKAsl XUMHWYCCKAA CBA3b.

CamocrosiTesibHast padoTa 00yyaromuxcs:
[ToBTOpEHUE NEKIIMOHHOTO MaTepuana; padboTa co ClipaBOYHUKAMHU MO XUMHH 10 TaOIHIIaM
«ATOMHBIE, MOJIEKYJISIPHBIE U HOHHBIE PEIIETKIY
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1.4 Bona. PacTBopbl.
JIeKTPOJIMTHYECKASA
AUCCONMALMA

PesynbTaThl 0cBOeHUSsI YUeOHOI eI TeJIbHOCTH

IIpeamerHbIe:

JA0JIZKeH YMeThb - XapaKTepU30BaTh BOAY KaK paCTBOPHUTENb, OOBSICHITH 3aBUCUMOCTb
pPacTBOPHMOCTH Ta30B, KHUJIKOCTEH M TBEPJBIX BEIIECTB OT Pa3IMYHBIX (PaKTOPOB, BBIPAKATh
KOHIICHTPALIMH BEIIECTBA B PACTBOPE; AABATh ONPEACIICHUE «IIEKTPOJIMTHI» U KHEIIEKTPOJIUTHIY,
OOBSACHATH MEXAHU3M JJIEKTPOJIUTUYECKON TUCCOLMAINY /TSl BEIIECTB C PA3INYHBIMUA TUIAMU
XUMUYECKON CBS3H, PEIIaTh PACUETHBIE 33/1a4M Ha HAXO0KICHUH KOHIICHTPAIIMHA, MaCCOBOM J0JIU
PacTBOPEHHOIO BEUIECTBA, TOTOBUTH PACTBOPHI 33JAHHON KOHIICHTPALINH

JAOJI5KEH 3HATh - IMOHATHS «BELIECTBO», CMECU», «PACTBOPBI», «MACCOBAsI IOJIsI pACTBOPEHHOTO
BEILIECTBAY, «KOHUEHTpPALU PACTBOPA», KACTUHHBIN PACTBOP», «IEPECHIIIEHHBIN pacTBOP»,
«HACBIIIEHHBIN PACTBOP», PACTBOPECTENEHD HIEKTPOIUTHYECKON TNCCOMAINN, CUIbHBIE U
ci1abble ANIEKTPOJIUTHI; KUCIOThI, OCHOBAHUS M COJIA KaK 3JIEKTPOJIUTHI, CHOCOObI pelIeHUs
pacy€THBIX 33/1a4 HA HAXOXKJACHHE MAacCCOBBIX J0JEH pacTBOPEHHOTO BELIECTBA B PACTBOPE,
KOHIICHTPALIMH BEIIECTB B

MertanpeaMeTHbIe: YMEHHE YCTAaHABIMBATH 3aBUCHMOCTH MEXIY KaUeCTBEHHOU U
KOJIMYECTBEHHOM CTOPOHAMH XMMHUYECKUX OOBEKTOB U MPOLIECCOB; HAXOAUTH CIIOCOOBI PelIeHuUs
pacy€THBIX 33/1a4 HAa HAXOXJACHHE MAacCCOBBIX J0JIEH pacTBOPEHHOTO BELIECTBA B PACTBOPE,
KOHIICHTPALIMH BEIIECTB B PACTBOPE, BBINOJIHATH XUMHUYECKUI IKCIIEPUMEHT MTOJTHOM
COOTBETCTBUU C MPaBUIAMU O€30MMaCHOCTH, HA0II01aTh, AHATTU3UPOBATh, ONUCHIBATh PE3YJIbTAThI
MIPOBEJIEHHOTO 3KCIIEPUMEHTA, (POPMYIUPOBATH BHIBOIBI.

Conep:xanue y4e0HOIro MaTepuaJa:

Bopa. PactBopsl. PactBopenue. Bona kak pactBoputesib. PacTBOpuMOCTh BemecTB. PacTBOpbI.
CriocoObl BeIpaykeHUsI KOHIIEHTpaIMii pacTBOpoB. MaccoBasi J10J1s1 paCTBOPEHHOTO BEIIECTBA

SHGKTpOJ'II/ITI/I‘IeCKaH Jucconunanus. SHGKTPOHI/ITLI M HCOJICKTPOUTHI. CuibHbIE U cIa0bIe
QJICKTPOJIMTEI. OCHOBHBIE TIOJIOKEHUS TCOPUHU BHeKTpOHI/ITI/I‘IGCKOﬁ Juccolnuanmumn

JladopaTopHas padora Nel «IIpuroToBiieHne pacTBOpa 3aAaHHOW KOHLIEHTPALIUN.
Pemenue 3a1a4 Ha onpe/ieieHne KOHIIEHTPAIIMN pacTBOPOB

Camocmoamenvnan paboma 00y4arOwuxcsa.

Ananmu3 coctaBa 00pa3lloB MUHEPAJIbHBIX BOJ, O3HAKOMIJIEHHE C METOJIMKOM BhIpAIIMBAaHUS
KPHUCTAJJIOB MOBAPEHHOMN COJIM MIJIM METHOTO KyIOpoca, KOHCIIEKTUPOBAHUE METOIMK,
HCCIIEI0BATENIbCKUE OMBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM B JOMAIIIHUX
YCIOBHAX
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1.5 Knaccuduxauus
HEOpPraHU4eCcKHX
COeIMHEHUH U uX
CBOlCTBA

PesynbTaThl 0cBOeHUSsI YUeOHOI eI TeJIbHOCTH

IIpeamerHbIe:

JO0JIKeH YyMeThb - 1aBaTh ONPE/IeJIEHUE U ONIEPUPOBATh CIAEAYIOIIMMHU XUMUYECKUMH OHSITUAMU:
OKCH/IbI, OCHOBAHUSI, KUCIIOTHI; KIIACCU()UITUPOBATh UX B CBETE TEOPHHU AIICKTPOIUTUICCKOM
JMCCOIMALINH; OOBACHATH CYITHOCTh XUMHUYECKUX CBOMCTB ¥ CIIOCOOOB MOTy4SHHSI, OTPAKATh
COCTaB KHCIIOT, COJIEH, OKCUJIOB U OCHOBAHUN C IMOMOIIBI0 XUMHUECKUX (POPMYIT, XUMHUUECKUX
MIPOLIECCOB C MOMOUIBIO YPABHEHUN XUMHUYECKUX PEAKIINI

JO0JIKeH 3HATh - NIOJIOKEHUSI TEOPHH JIEKTPOIUTUYECKON Tucconnanuu; GopMysbl U CBONCTBA
BAKHEHIIINX BEILECTB U MaTEpUAJIOB: CEPHas, COJISTHAs, a30THAsI KUCIIOTHI, IIEJI0YH, OKCH/IBI;
XMMHUYECKHE CBOMCTBA KJIACCOB HEOPTAHUYECKUX COSAMHEHUI, 3HaUeHHE KJIACCOB HEOPraHUYECKHUX
COEJIMHEHUH JIJIsl MPOIIECCOB METAIII0O00pabOTKH

MeranpeaMeTHble: yMEHUE YCTaHABIMBATh 3aBHUCHUMOCTH MEXy Kau€CTBEHHOM U
KOJIMYECTBEHHOM CTOPOHAMH XMMHUYECKUX O0OBEKTOB U MPOLIECCOB; UCIOIb30BaTh B YUEOHOU U
poQeccHOHAIBHOM IEeATENbHOCTH XUMHUYECKHX TEPMUHOB M CUMBOJIMKU.

pelars IPaKTHKO- OPUEHTUPOBAHHBIE PACYCTHBIC 3a1a4H, BBIOJHATH XUMUYCCKUI
9KCIEPUMEHT MOJHOM COOTBETCTBHM C MpaBUiIaMu 0€30MaCHOCTH, HAOJI0AATh, AaHAIU3UPOBATh,
ONMCBIBATH PE3yJbTATHI IPOBEJECHHOTO IKCIIEPUMEHTA, (JOPMYJINPOBAThH BHIBOJIBI.

Conep:xanue y4yeOHOIro MaTepuaJa:

10

KucnoTsl u ux cBoiicTBa. XMMHUYECKHE CBOMCTBA KMCJIOT B CBETE TEOPUHU JIEKTPOJIUTUUECCKON
nucconuranyu. OCHOBaHMS M MX CBOMCTBA. XMMHYECKHE CBOMCTBA OCHOBAHUM B CBETE TEOPUU
ANEKTPOJUTUYECKON qucconranui. OCHOBHBIC CITIOCOOBI TIOJYYCHUsI OCHOBAHHIA.

Comu n ux cpoicTa. Coim Kak SJICKTPOJINTEI. Comn CpE€AHUEC, KUCJIBIC U OCHOBHBIC.
XUMHUYeCKre CBOMCTBA COJICH B CBETE TEOpHUN BHeKTpOHHTI/I‘leCKOﬁ AUCCOLMallu.

JladopaTopHas padora Ne2. «VcnbiTaHue pacTBOPOB KUCIIOT MHAMKAaTOpamMu. Bzaumoeicteue
KHCIIOT C METaJJIaMH, OKCUJAMH METaJJIOB, C OCHOBAHUSIMU U COJISIMI)

JlabopaTopHas padora Ne3. «/cnbiTaHne pacTBOPOB LIenoYeil nHANKaTOpaMu. Bzanmoaeiictue
LIETI0Y€EH C coJsIMU. Pa3iokeHne HepacTBOPUMBIX OCHOBAaHUM. [lonyueHne u cBorcTBa
aM(bOTEpHOTO TUAPOKCUIA»

JladopaTopHas padora Ned. «B3aumozeiicTBre coseil ¢ MeTaiaMu U COJIEH APYT C APYTOM.
['maponus cosield pa3nuyHOro THIIA

CamocrosiTesibHast padoTa 00yYAOIIUXCA: COCTABICHUE OIMOPHOIO KOHCIIEKTa MO TEMaM:
"Oxcupl: CBOMCTBA U NoJydyeHue", "IIeKTpOIUTHIECKast AUCCOLMAIUS KUCIOT, OCHOBAaHUMN U

2-3
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cosen".

1. 6 Xumuueckue
peakuuu

PesynbTaThl 0cBOeHUSs1 YUeOHOI e TeJIbHOCTH

IIpeamerHbIe:

JA0JIZKeH YMeTh — KJlacCu(UIIMPOBATh BEHIECTBA M MIPOIIECCHI C TOYKH 3PEHUS
OKHCJICHUSA-BOCCTAHOBJIEHNUS, COCTABIISITh YPABHEHUSI PEAKIIMI C IIOMOLIBIO METOIA JIEKTPOHHOTO
OanaHca, KJacCU(UIUPOBATh XWMHUYECKUE PEAKIIMU MO Pa3IMYHbIM MPU3HAKAM: YUCIY U COCTaBY
MIPOJIyKTOB U PEareHTOB, TEIUIOBOMY 3(PEKTy, HallpaBJICHUIO, (pa3e, HATMUNIO KaTalu3aTopa,
M3MEHEHMIO CTENEHE OKUCIEHUS 3JIEMEHTOB, 00Pa3yIOLUX BEIIECTBA; OOBACHATh CYIIHOCTh
XMUMHUYECKUX MPOLECCOB, OOBACHATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIINH U MOJIOKEHUS
XMMHUYECKOTO PaBHOBECHS OT Pa3IN4HbIX (PaKTOPOB.

AOJIKeH 3HATh - TUMBl XUMUYECKHX pPEaKIMi, MOHSITUS «CTEIEeHb OKUCICHUS,
«BOCCTAHOBUTEIbY», OKUCIUTENbY», «CKOPOCTh XUMUYECKOUN peakuu», « KaTaju3», « XHMUYECKOe
paBHOBECHE», METOJ] JIEKTPOHHOTO Oananca ansi cocraBieHuss OBP, dakropsl, Biustomue Ha
CKOPOCTh XUMHUYECKON PEAKIINH

MeranpeaMeTHble: yMEHUE yCTaHABIMBATh 3aBUCHUMOCTb MEXIy KaU€CTBEHHOH U
KOJIMYECTBEHHON CTOPOHAMU XUMHUYECKUX OOBEKTOB U IPOLIECCOB, HAXOAUTh CIIOCOOBI PEILICHHSI
pacueTHBIX 334a4 110 XUMUYECKUM (POpPMYJIaM M YPaBHEHHSIM; BBINOJIHATE XUMHUYECKHUH
HKCIEPUMEHT B IIOJTHOM COOTBETCTBHH C MpaBUJIaMHU 0€30MaCHOCTH, Hab0AeH e, GUKCUPOBAaTh U
OIIMCHIBATh PE3YJIBTAThl NPOBEACHHOTO 3KCIIEPUMEHTA, IPOBOJUTH CAMOCTOSTENBHBIN ITOUCK
XUMUYECKON MH(POPMALIMK C UCTIOIb30BAHUEM PA3IMYHBIX HICTOUHUKOB (HAYyYHO-TIOMYJISIPHBIX
W3JJaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VIHTepHeTa).

Conep:xanue y4yeOHOro MmarepuaJa:

Knaccudukanus xumuueckux peakiuii. OBP. BoccranoBurens u okucinenue. Meton
ANIEKTPOHHOTO 0allaHca Al COCTAaBICHUS! YPaBHEHUHM OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN.
[ToHsiTHE O CKOPOCTH XMMHUYECKUX PEAKIUA. 3aBUCUMOCTh CKOPOCTU XUMHUYECKUX PEAKIIMH OT

pa3nuYHbIX (DAaKTOPOB: MPUPOABI PEarHPYIOIINX BEIIECTB, UX KOHIEHTPALIUU, TEMIIEPaTyphI,
MMOBEPXHOCTH CONPUKOCHOBEHUS 1 UCIIOJIB30BaHUs KaTain3aTopoB. OOpaTHMOCTh XUMHUYECKHUX
peaKuui.

JlabopaTopHasi paGora NeS

«3aBUCUMOCTb CKOPOCTH XUMHUYECKOHN pEaKLUU OT MIPUPOIBI PEarupyOINX BEIIECTB,
KOHLIEHTPALIUHU, TEMIIEPATYPhI U TIOBEPXHOCTH CONIPUKOCHOBEHU.

«Perienune sKcriepuMeHTANIBHBIX 3a/1a4 (poBeieHHe UACHTU(HUKAIIMY HEOPTaHMUECKUX BEIIECTB)»

2-3
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CamocrosiTesibHas padoTa 00yYaroIuXxcs:

NubopmanmoHHO- KOMMYHHUKATUBHASI KOMITETSHITUS — IMOATOTOBKA JOKJIAJ0B, COOOIIECHUH
MaTCpuaaoB 110 TEMaM ((3JICKTpOJIPI3 " Cro IPUMCHCHU, «FaJH)BaHOHJIaCTI/IKa, TraJJbBaHOCTECTHA,
padunupoBanuey, «Karamus, kKaraan3aTopbl, ”HHTHOUTOPBI.

1.7 MeTajiabl "
HEMeTAJIbI

Pe3yabTaTbl 0CBOEHUS Y4eOHOI 1eATEIbHOCTH

IIpenmerHbIe:

JA0JI5KeH YMeTh — XapaKTepru30BaTh COCTaB, CTPOEHUE, CBONCTBA, MOJIyYeHUE U IIPUMECHEHHE
BakHeHmmx MetayuioB (IA u II A rpymm, antoMuHus, )eje3a, a B €CTECTBEHHO-HAyYHOM Ipoduie
Y HEKOTOPBIX d-37IEMEHTOB) M MX COCIMHEHHH, COCTaB, CTPOCHUE, CBOMCTBA, MOJTYYCHUE U
npuMeHenne BaxHermmx Hemetamwios (VIII A, VIIA, VIA rpymnm, a Takxke azota u pocdopa,
yTJIepo/ia U KpEeMHHUS, BOJIOPO/Ia) M UX COCTMHEHH; 3alMUChIBATh XUMUUECKHE YPABHEHUS PEAKIIHA;
BBITIOJTHSATH JTA00PATOPHBIC 3a/1aHMsT B TIOJTHOM COOTBETCTBHH C MpaBUiiaM¥ 0€30MMacHOCTH
JA0JI5KeH 3HATh - TUITHl KPUCTAJUTMYECKUX PEIIETOK METAJIJIOB, TIOHITHE "IJICKTPOXUMUYECKUAN DS
AKTUBHOCTH METAJJIOB", "CIUIaBhI METAIIOB", 0COOEHHOCTH XUMHUYECKHUX U (PU3UIECKUX CBOMCTB
METaJJIOB, HCIIOJIb30BAHUE HEKOTOPBIX METAJUIOB U CIUIaBOB B MPO(eCcCHOHAIBHOM 1A TENbHOCTH;
0COOEHHOCTH CTPOCHHUS HEMETAIJIOB, CBOMCTBA HEMETAJIIOB, 0COOCHHOCTH B3aUMOICHCTBUS
HEMETAJUIOB C KUCJIOPOJOM U IIEI0YaMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA TUITMYHBIX
HEMETAIUIOB, IPUMEHEHNE HEMETAIIJIOB

MertanpeaMeTHbIe: YMEHHE YCTaHABIMBATh IPUUMHHO - CJIEICTBEHHBIE CBA3U MEXKIAY CTPOCHUEM
Y CBOWMCTBAMM; CPABHUBATH CBOKCTBA METAJJIOB M HEMETAIIOB, IPUMEHSATH [TOTYYEHHbIE YMEHUS
JUis 6€301aCHOT0 MCIOJIb30BaHUs BEIIECTB U MaTE€pUajoB B ObITY U Ha MPOU3BOJACTBE, BBHIIIOJIHATh
XUMHYECKUN SKCIIEPUMEHT, COOII0as TEXHUKY 0€30MacCHOCTHU U MpaBujia 0OpamieHus ¢
AKTUBHBIMHM METAJIaMU U KHCIIOTAMU; IIPOBOJIUTH CAMOCTOSITENIbHBINA TOMCK XUMUYECKON
MH(OPMALIUY C UCTIOIH30BAHUEM PA3TUYHBIX UCTOYHUKOB (HAYYHO-TIOMYISPHBIX U3AAHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETa); MPUMEHSTH MOJIyYeHHbIE YMEHHUS IS
0€30MMacHOTO UCTOJIb30BaHUS BEIIECTB U MAaTEPUAIOB B ObITY U Ha MPOU3BOJICTBE.

Coaepskanue y4eOHOr0 MaTepuaJa:

Mertaibl: 0COOCHHOCTH CTPOCHUSA aTOMOB H KpUCTAJIJIOB. dusnyeckue CBOMCTBAa METAIIOB.
KJ'IaCCI/I(I)I/IKaI_[I/IH MCTAJUIOB IO Ppa3JIMYHLIM IIPHU3HAKAM. XHUMHUYECKHE CBOMCTBA METAJLIOB.
3HeKTpOXHMquCKHﬁ pAA HAIIPSOKCHUA MCETAJIJIOB. MeTaJ’IJ’IOTepMI/IH

Hemerannsi: ocobeHHOCTH cTpoeHHs aToMOB. HeMeTansl — mpocThie BemecTBa. [lonoxxenue
HemetasuioB B [ICXD 1. 1. MenneneeBa

2-3
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CamocrosiTesibHast paboTa 00y4aIOIIMXCS

NudopmaniioHHO- KOMMYHUKAaTHBHAS KOMIIETECHIHS — IIOATOTOBKA JIOKJIAI0B, COOOIIECHHIA,
JIEKTPOHHBIX MPE3EHTALMI 10 TeMaM K ITyOJIMYHOH 3aluTe:

«PoJIb METAIITIOB B UCTOPUH YEJIOBEUECKON HMBWIM3ALUU. MIcTOpuUs oTeuecTBEHHOU

yepHO# MeTayuryprui. COBpeMEHHOE METalTypruuecKo€e MPOU3BOICTBO»

«HMcTopus 0T€4eCTBEHHOM LIBETHOM MeTAILTypruu. PoJIb METAIOB U CIIJIABOB B HAYYHO-
TEXHUYECKOM IIPOTPECCH.

«Posxaromue conu — rajoreHb»

«HMcTropus MBEICKON CITHYKI

2. Oprannyeckasi XMMHSA

44

2.1 OcHoBHDBIE MOHATHSA
OpPraHuYecKoil XUMHH U
TeOpUs CTPOCHUS
OpPraHuYecKux
coeuHeHUit

Pe3yibTaTbl 0CBOCHUS Y4eOHOM AeSITEILHOCTH

IIpenmeTtHbIe:

AO0JI5KeH YMeTh — 1aBaTh ONIPEAEIICHNE U OTIEPUPOBATH CIAEAYIOINMHA XUMHUYECKUMU MTOHATUSMU:
YIJIEPOJHBIN CKeleT, (PyHKLIMOHAIbHAs IPyIIa, U30MEpHUs, TOMOJIOTUS; XapaKTepPU30BaTh B CBETE
TEOPUU XUMHUYECKOTO CTPOCHMSI OPraHUYECKUX COEAVMHEHHH CBOMCTB OCHOBHBIX KJIACCOB
OpPraHUYeCKUX COCTUHEHUH, KIacCU(PUIIMPOBATh OPraHUYECKHE BELIECTBA 10 CTPOECHUIO
YIJIEPOJHOIO CKeJleTa U HAIMYKIO (DYHKIMOHAIBHBIX IPYII, KIaCCU(PHUIIMPOBATH PEaKIUH B
OpPraHMYeCKON XMMMHU, peIIaTh pacu€THbIE 331a4 10 XMMHUYECKUM (opMysiaM U ypaBHEHUSAM
JOJIZKeH 3HATh — (POPMYIMPOBKY OCHOBHBIX ITOJIOKEHUH TEOPHUH XMMHUYECKOTO CTPOCHUS
OpPraHUYECKUX COETMHEHUH, KJIACCHU(PUKALNIO OPIraHUYECKUX BELIECTB [0 CTPOCHHUIO YIIIEPOIHOTO
CTEKJIa U HATMYMIO (PYHKIIMOHAJIBHBIX IPYII, KJacCU(PUKALUIO peakluil B OpraHn4ecKoi XUMHHU:
peaKkumuy NpUCOeTUHEHUs (THAPUPOBAHHUS, TAIOT€HUPOBAHUS, THAPOTAIOT€HUPOBAHHU,
THJIpaTaliK), peakuK OTIIEIUICHUs (AerHIpUPOBAHUS, IETUPOTraoreHUPOBAaHNUs, IeTuApaTalun),
peaKIMy 3aMeIIeHUs, PEaKIIMU U30MEPHU3alUN).

MertanpeaMeTHble: yMEHUE UCIIOJIb30BaHUs B Y4eOHON U MpodeccHoHalIbHON AeATEIbHOCTH
XUMUYECKUX TEPMUHOB M CUMBOJIMKH, aHAJIN3a U CPABHEHUS IPU3HAKOB OOILEro U pa3InyHOTIO B
TUIIOJIOTUU PEAKLUN JUIsl HEOPraHUYECKOM U OPraHUYECKOU XUMUU

Coaepikanue y4eOHOro MaTepuaJa:

[IpenMer opraHuecKOi XUMHUU: IPUPOIHBIE, NCKYCCTBEHHBIE 1 CHHTETUYECKHE OPraHUYECKHE
BeniecTBa. Teopus crpoeHust opranudeckux coenuHeHunit A.M. byrneposa. Kiaccuduxanus
OpPraHMYeCKUX BEIIECTB: M0 CTPOCHHUIO YIIIEPOJHOrO CKEJIeTa U HATMYUIO (DYHKIIMOHAIBHON TPYIIIIBI
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Knaccudukanus peakiuii B oprannyeckoid XuMuu. OCHOBBI HOMEHKJIATYPBI OPraHUYECKUX
BeniecTB. Pemenne pacy€THBIX 3a/1a4 Ha HAXOXKACHUE MOJICKYISIPHON (OPMYITBI OPraHUYECKOTO
BEIIECTBA

CamocrosiTesibHast paboTa 00y4aIOIIMXCS .

WNudpopmaniitoHHO- KOMMYHUKAaTHBHAS KOMIETECHIUS — ITOATOTOBKA JIOKJIAI0B, COOOIIECHHIA,
AJIEKTPOHHBIX Mpe3eHTaunii 1o Temam: <«OKu3Hb u nearenbHocTh A.M.bytinepoBay

«Ponb 0TeuecTBEHHBIX YUEHBIX B CTAHOBJIEHUH U Pa3BUTUU MUPOBOI OpraHn4ecKon
XUMHW». «COBpeMEHHBIE PEJICTABICHUS O TEOPUH XUMHUYECKOTO CTPOSHUS

2.2 YriaeBoaopoabl u uxX
NPUPOIHBbIE HCTOYHUKH

Pe3yabTaThl 0CBOCHUS YUeOHOI 1eATEILHOCTH

IIpenmeTtHbIe:

J0JIKEH YMeThb — Ha3bIBaTh OPraHMYECKHE BEIIECTBA MO TPUBUAIBLHOW WM MEKIYHAPOIHOMU
HOMEHKJIATYPE U OTPaKaTh COCTaB COEIUHEHUN C IOMOIIBI0 XUMUYECKUX (HOPMYT,
XapakTepHu30BaTh COCTaB, CTPOCHUSI, CBOMCTB, MOJYyYECHHE U TPUMEHEHNE BaKHEUIIHUX KJIACCOB
YTJIEBOJIOPOJIOB (JIKAHOB, IIUKIOATKAHOB, AJIKEHOB, AJIKKHOB, apEHOB) M X Han0oJiee 3HAUMMBIX
MpeICTaBUTENEH, 3alTUCHIBATh YPABHEHU XUMUYECKUX PEAKIIMH, pelIaTh pacu€THbIC 3aa4l Ha
HaxX0XJICHUE MOJICKYJSIPHOH (hOPMYITBI OPTAaHHUYECKUX COCAMHCHUH, BBIMIOTHATh XUMHUYECKUN
AKCIIEPUMEHT B IMOJHOM COOTBETCTBHH C MpaBUIaMU OE30TIaCHOCTH.

JM0JIK€H 3HATh — Ha3BaHMUS OPraHMYECKUX COEAMHEHUM C YYETOM MPUHAMIEKHOCTH K Kilaccam
OPraHWYECKUX COCIMHCHHH, XUMUYECKHE CBOWCTBA aJIKAaHOB (HA IMMPUMEPE METaHa M 3TaHA),
AIKEHOB (Ha IPUMEPE ITUJICHA), ATKMHOB (Ha IPUMEPE alleTUIICHA), TMCHOBBIX YIIIEBOIOPOIOB (Ha
npuMepe OyraaueHa-1,3 u uzonpeHa), crnocoObl nepepadoTKu He(TH, TOHATHE «KATAUTUTUYSCKHI» 1
«TEPMUYECKHIT» KPEKUHTH.

MeTtanpeaMeTHbIe: YMEHHE YCTAHABIMBATh 3aBUCUMOCTH MEXy KAYECTBEHHOMU U
KOJIMYECTBEHHON CTOPOHAMHU XMMHUYECKUX 0OBEKTOB M MPOIIECCOB, HAOIIOIaTh, AHAIM3UPOBATH,
(uKCcHpOBaTh, ONMCHIBATH PE3YJbTAThI IPOBEACHHOTO KCIIEPUMEHTA, JIENIaTh BBIBOIBI, IPOBOJAUTH
CaMOCTOSTEIIBHBIA MOMCK XMMHUYECKON MH(POPMAIIMH C UCTIOJIb30BAHHEM PA3JIMUYHBIX HCTOYHUKOB
(Hay4YHO-TIOMYJIAPHBIX U3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa), 00BACHATh
XMUMHYECKUE SIBJICHUS, IPOUCXOIAIINX B IPUPOJIE, OBITY M HA IPOU3BOJICTBE.

Copepxanue yueOHOro MarepuaJa;

16

KJ'IaCCI/I(I)I/IKaL[I/IH YriieBOJOpPOJ0B. CocraB u HOMCHKJIATYpa IMMPEACIIbHBIX YTIICBOAOPOI0B

AJKaHbI: CBOﬁCTBa, MMPUMCHCHUC. KﬂaCCI/I(I)I/IKaI_II/IH, COCTaB, HOMCHKJIaTypa HCIIPCACIbHBIX
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yTJIEBOZIOPOJIOB

CaoiicTBa HempeaenbHbIX yrieBo1opoaoB. [lonumepsl. Kayuyk. Pe3una.

ApomaTtudeckue yrieBoaopoabl. ben3oi. XuMuueckue cBorcTBa O€H30J1a: TOPEHHE, PEaKIUuu
3aMeleHus (rajoreHupoBaHue, HuTpopanue). [Ipumenenne 6eH3071a HA OCHOBE CBOMCTB.

[IpupoHbIE HCTOYHUKH YIIIEBOIOPOIOB. IIprpoaHbIii ra3: cocraB, IPUMEHEHUE B KA4ECTBE
torumBa. Hegts. CoctaB n nepepadotka HedTH. [leperonka Hegptu. Hedrenpoaykrsr.

JlaGopaTopHasi padota Ne 6 «OOHapyxeHHe yriepoaa U BOJI0POJia B OPraHuIeCKOM
COCJTMHEHU Y

JladopaTopHnas padora Ne 7. «[IpoBeneHne KaueCTBEHHON Peakiliy Ha HEMpeAeIbHbBIC
YTIIEBOIOPOIBI»

JlabopaTopHasi padora Ne 8 «[loydeHne aneTHIeHa U JI0KAa3aTeILCTBO €T0 HENPEeIeTbHBIX
CBOMCTB»

CamocrosiTesibHasi pa6oTa 00yYarUIUXCsi: U3TOTOBJICHUE HATJISTHON TaOIUITBI « Y TJICBOIOPOIBI.
Xumuueckue cBoicTBa. [lomydyeHne u npuMeHEHUE

KoHcnektupoBanue, cocTaBIeHHE TE3UCOB  HH(POPMAIIMOHHOTO MaTepHasa Mo TeMam:
"[losryueHue cUHTE3 - ra3a U BOJOPOJa U3 MeTaHa'",

"HuknonapaduHbl, UX CTPOCHUE, HAXOKICHUE B MIPUPOE, MPAKTHUECKOE 3HAUeHHE" (BO3ZMOXKHO
CO3[aHHE IEKTPOHHOMN MPE3EHTALIUU 110 TEME),

"Baxkneime BUAbI KAYYyYKOB M MX TPUMEHEHHE" (BO3MOXKHO CO3/IaHHUE JICKTPOHHOM MPE3CHTAIIN
o Teme),

" Hedts, cocTaB u cBoiicTa",

"®pakiuonHas neperonka Hegru. Kpekunr. ApoMmaruzanus HehTenpoayKkToB",

"Dxosoruyeckue mpoodIemMbl, BO3HUKAIOIINE TPU HedTernepepadoTKe,

"[IpuMeHeHue yrieBoI0poa0B B Moeil mpodeccun"
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2.3 «Kucaopomocoaep:xa-
e OPpraHuvYecKue
coeIMHEeHH»

PesynbTaThl 0cBOeHUSsI YUeOHOI e TeJIbHOCTH

IIpenmerHbIe:

JA0JIZKeH YMeThb — KJIacCu(UIIMPOBATh OPraHUYECKAE COSAMHEHHH 10 KJlaccaM U3- 32 HaJTHIHUs
(GyHKIMOHATBLHON TPYIIIBI, HA3bIBATh KUCIOPOIOCOCPIKAIINE OPTaHMUECKIE COCTUHEHNUS,
OOBSICHATP BIMsIHUE (DYHKIIMOHAIBHBIX TPYIIT HA CBOMCTBA aJIbJICTHIOB, CITUPTOB, OPraHUIECKUX
KHCJIOT, 3alUChIBAaTh (OPMYIIbI KUCIOPOA0COIEPKAIIINX OPraHUUECKUX COeAMHEHNH,
aHAJIM3UPOBATh XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCTMHEHUH, BBIMOJIHATE XUMUYECKUI
SKCIEPUMEHT B IIOJIHOM COOTBETCTBUU C MPABUIAMHM TEXHUKH 0€30MAaCHOCTH, pellaTh pacuéTHbIE
3a/1a4uu

HO0JIKEeH 3HATh — XapaKTEePUCTUKY Ba)KHEUIIUX MpeJICTaBUTENIeN KJIACCOB OPraHUYEeCKUX
COEJIMHEHUI: METaHOJIa U TAHOJIA, CIIOKHBIX A3(UPOB, )KUPOB, MbLI, aJIbAETHIOB ((POpMaIbAECTHI0B
U aleTalbJeruaa), KeTOHOB (aleToHa), KapOOHOBBIX KUCIOT (YKCYCHOW KHCIIOTHI)
MeTanpeaMeTHble: yMEHHE UCIOJIb30BAaTh B y4eOHOU U MpodecCuOHANbHON AEITETbHOCTH
XMMHUYECKUX TEPMUHOB M CUMBOJIMKH, Ha0JII0/1aTh, PUKCUPOBATH, aHAJIU3UPOBATh, JIEJIaTh BHIBO/IBI
IIPY U3YYCHUH CBOMCTB OPraHUYECKUX COCNNHEHUM, YCTAHABINBATD 3aBUCUMOCTb MEXKIY
Ka4eCTBEHHOM U KOJMYECTBEHHOM CTOPOHAMH XMMHUYECKUX 0OBEKTOB U MIPOLIECCOB, IPOBOIUTH
CaMOCTOSTEJIbHBIA TMOMCK XMMHYECKON MH(OPMAIMK C MCIOJIb30BAaHUEM PA3JIMUHBIX HCTOYHUKOB
(HAyYHO-TIOMYJISIPHBIX U3IaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTEpHETA).
Conep:xanue y4eOHOTr0 MaTepuaJa:

14

CrupTtsl ¥ Genonsl ['uapokcunpHas rpynna kak GyHkunoHanbHas. [lonstre o npeaenbHbIX
OJIHOATOMHBIX CIHPTaX. XMMUYECKHE CBOWCTBA ATAHOJIA.

Anbaerunbl 1 KeToHbl. [loHsTHE 00 anbaerugax. AjapaeruaHas rpymnma Kak (pyHKInoHaIbHAS.
dopmanblIerua U ero CBOUCTBA: OKUCIICHNE B COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOIIUN CIUPT.

Kap6onoBsie kucnoTsl. Xumuueckue cBoiicta. [lonyuenne kapOOHOBBIX KHCIIOT.
Cocras, cTpoeHre, HOMEHKIIATypa CI0KHbBIX 3¢upoB. CBONCTBA CIOXKHBIX 3(UPOB. JKupbl

YraeBodsl: TIFOKO34a, caxapo3a, Kpaxmall, ECJIJIr0JI03a. I'mroko3a — BemiecTBo ¢ ,Z[BOfICTBGHHOfI
(I)YI{KHHCﬁ — AJIBACTUAOCIIHUPT, XUMHUYCCKUC CBOﬁCTBa, 3HAYEHHUE B KUBOM mpupoac u XU3HU
YCJI0BCKa

JlabopaTopHasi pabora Ne9. «KauecTBeHHbIE peaKlluy Ha OJHOATOMHBIE CIUPTHI. M3yuenue
CBOJMCTB 3TUJIOBOTO CIIMPTa Kak pacTBopuTelsd. IIpoBeneHne kauecTBEHHON peakuy Ha
MHOTOATOMHBIE CIIUPTHI»

2-3
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JlabopaTropuas pa6ora NelO «[IpoBeneHue peakimu «cepeOpsIHOTO 3epKaliay, U3ydCHHUE

B3aMMOJICHCTBHS aibIerua0B ¢ ruapokcuoM meau(ll).» «M3yuenue cBoicTB KapOOHOBBIX KUCIOTY.

JladopaTopHnas pa6ora Nell «M3ydeHue CBONCTB IITIOKO3bD»

CamocrosiTesibHast paboTa 00yyaluuxces: cocTaBieHue cxembl 1o teme «KapOoHoBbie
KHCJIOTBI: CBOMCTBA, OJy4eHHE, IPUMEHEHHE (HA IPUMEPE YKCYCHOM KUCIOTHI)»

[TonroroBka coobmenuii, pedepaToB, JAEKTPOHHBIX MPE3EHTAIIUN TT0 TEMaM: « XUMUS
YTIIEBOJAOPOTHOTO CHIPhS U MOsI Oyymiast mpodeccun».« YTIeBo10POIHOE TOTLIUBO, €T0 BUBI U
HazHaueHUe» . «CHHTETUYECKUE KaydyKU: UCTOPHSI, MHOTOOOpa3He 1 MePCIIEKTUBBD)

2.4 A3otocoaep:xkamme
opraHuyveckKue
coequHenus. [loaumepsl.

Pe3yabTaThl 0CBOCHUS Y4eOHOI 1eATEILHOCTH

IIpenmeTtHbIe:

J0JIKE€H YMeThb — aHaJIM3UPOBaTh CTPOECHNE AMUHOCOIEPKAIMNX YTII€BOJ0OPOJOB, YCTAHABINBATh
MPUYHUHHO — CJIEJICTBEHHBIE CBSI3U MEK1Yy CTPOEHUEM M CBOMCTBAMU aMHUHOCOIEPHKAITUX
YTJIEBOJIOPOJIOB; paccMaTpHUBaTh OMOJOTUUYECKYIO POJIh OEJIKOB U HYKJICMHOBBIX KHCIIOT; peIaTh
pacy€THBIC 3a/Ja4u, KIACCU(PHUIIMPOBATH BOJOKHA, MJIACTMACCHI

J0JIZKeH 3HATh: CTPOCHUE aMHUHOCOEPIKAINX YIJIEBOJOPOIOB; CBOMCTBA aHWJIMHA, KaK
apOMaTUYECKOTO aMHHA; MMOHATHE aMUHOKHCIIOT, UX CTPOEHUE U CBOMCTBA; HA3HAUYCHUE
aMUHOCOEPIKaIINX YTIEBOIOPOIOB JIJIsl )KUBBIX OPTaHU3MOB; CITIOCOOBI pelIeHUs PaCUETHBIX 3ajad,
CTPOEHHUE U MOHITUE IPUPOJIHBIX U CHHTETUYECKHUX MTOJTUMEPOB, UX

CBOICTBA, CTPOCHUE U PUMEHEHUE

MeranpeaMeTHble: YMEHUE YCTAHABIMBATH 3aBUCHMOCTH MEXYy KAUECTBEHHOMU U
KOJIMYECTBEHHON CTOPOHAMHU XMMHUYECKHUX OOBEKTOB M MPOIIECCOB, HAOIIOaTh, AHAIU3UPOBATH,
(bUKCUpPOBaTh, ONMCHIBATH PE3YJIbTATHI MPOBEACHHOTO IKCIICPUMEHTA, JISJIaTh BHIBOIBI, TPOBOIUTH
CaMOCTOSITSJIPHBIA TOMCK XMMHUYECKOH MHPOPMAIIMH C UCTIOJIb30BAHUEM PA3JIMYHBIX HCTOYHHUKOB
(Hay4HO-TIOMYJIAPHBIX U3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa), 00BACHATH
XUMHYECKUE SIBJICHUS, IPOUCXOIAIINX B IPUPOJIE, OBITY M HA MIPOU3BOJICTBE.

Conepxanue yueOHOro MarepuaJa:

10

Awmunsl. [Tonstre 06 aMuHax. Anudaruyeckue aMuHbI, UX KiacCUpUKausi 1 HOMEHKIIaTypa.
XMUMHYECKHE CBOMCTBA aMUHOB.

AmuHOKHCIOTHL. benku. [lepBudHas, BTopu4Has, TPETUYHAS CTPYKTYPhI OSITKOB. XHUMUYECKHE
CBOWCTBA OCJIKOB: TOPCHHUE, ICHATYpAIIHS, THIPOJIN3, IIBETHBIC Peakiuu. bronornyeckue GyHKINU
OEJIKOB

IInacTMacchl ¥ BOJIOKHA Kak TMOJIMMCPHBIC (BBICOKOMOJ'IeKy.TIHpHLIe) COCAMHCHU

2-3

19




JlabopaTopHasi padora Ne 12. KauecTBeHHBIC peakIuy Ha OCITKH.
CBoiicTBa BOJIOKOH U TIaCTMAacc.

JAudpepeHupoBaHHbIN 3a4eT 2
CamocrosiTesibHast paboTa 00y4AIOIIMXCS
NudopmanimoHHO — KOMMYHHKATHBHAs! KOMIIETEHIIMS- TIOATOTOBKA K ITYOJIMYHOM 3alIUTE IPOCKTOB,
Mpe3eHTAlHM, CTYJICHUECKHUX Ta3eT 110 TEMaM:
«benku — OCHOBA KU3HU»
«OxpaHa oKpyXarollel cpesibl 0T XUMUYECKOTO 3arpsisHeHus. KonuecTBeHHbIE XapaKTepUCTUKN
3arpsA3HEHUS OKPYXKAIOLIEH CpeIb»
«3amuTa 030HOBOTO IKpPaHa OT XUMUYECKOTO 3arps3HEHUS
Bcero: 78
Koncynbramus 2
Hroro 80

J71s XapakTepUCTUKH YPOBHSI OCBOCHHS yueOHOTO MaTepHralia UCIOJIb3YIOTCS CleAyIouue 0003HAUCHHUS:

1 — o3HaKOMHUTENBHBIN (Y3HaBaHUE PaHEE U3YUYCHHBIX 00BEKTOB, CBOHCTB);
2 — penpoIyKTUBHBIH (BBIIIOJHEHHE JACATEIHHOCTH 110 00pa3ily, MHCTPYKIIUHU U IT0JI PYKOBOJICTBOM);
3 - MPOIYKTUBHBIN (TUTAHUPOBHHUE U CAMOCTOSITEIILHOE BBIIIOJHEHHE JICATEIILHOCTH, PEIICHUE TPOOJIEMHBIX 3a/1a4).
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KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHUSA YUEBHOM

JTUCHUATNIUHBI

KoHTposbs 1 o1ieHKa pe3yiabTaTOB OCBOCHHS AUCLMIUIMHBI OCYILECTBIIAECTCS IIPENOAABATEIIEM B
IIpoLiecce MPOBEACHUS MPAKTUYECKUX 3aHATUN U 1a00paTOpPHBIX PadOT, TECTUPOBAHUS, A TAKKE
BBINIOJIHEHUS 00y4aroIIMMKCS UHIMBUIYAIbHbBIX 3a/laHUM, IPOEKTOB, NCCIEIOBAaHUM.

Pe3y.m>TaT1>1 O0CBOCHUSHA yqeﬁﬂoﬁ AUCIUITIMHBI

@®opMbI M METO/IbI
KOHTPOJISI M OLIEHKH
Pe3yJIbTATOB OCBOEHHSI

IIpeamerHbIe:

YcBoeHHbBIE 3HAHMA:

BaskHelmme XuMHYeCcKHe MOHATHS . BEIIECTBO, XUMHUYESCKHUH
3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHbIE aTOMHAs U
MOJIEKYJISIPHAsI MACChl, MOH, aJUIOTPONHUSA, U30TOIbI, XAMHYECKas
CBSI3b, JIEKTPOOTPULIATEIIBHOCTh, BAJICHTHOCTh, CTENIEHD
OKHCIIEHUS, MOJIb, MOJISIPHAST Macca, MOJISIPHBIA 00beM, BEIIecTBa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSI, PaCTBOPBI,
BIEKTPOJUT U HEJIEKTPOJIUT, AIEKTPOJIUTHYECKAS TUCCOLNAIUA,
OKHCIIUTENIh U BOCCTAHOBUTEIIh, OKHUCIICHHE U BOCCTAHOBJICHHUE,
TeT10BOM 3 (HEKT peakiuu, CKOPOCTh XUMHUYECKOW peaKIln,
KaTajau3, XAMUYECKO€ PaBHOBECHE, YTIIEPOIHBIN CKEIIET,
(hyHKIIMOHATBHAS TPYIITA, U30MEPHs, TOMOJIOTHS

VYcTHbIE U (pOHTaANTbHBIE
onpockl. TectupoBanue
mo temam: 1.1, 1.2, 1.3,
2.1

OcHoBHbIE 32aKOHBI XHNMHH M OCHOBHbIE TEOPUM XUMHU:
COXPAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTABA,
MEePUOINYECKU 3aKOH XUMHYECKOMW CBSI3H, DJICKTPOJIUTHUECKOM
JMCCOLIMAIINU, CTPOCHHUS OPraHUUECKUX COCTUHEHHM

YcTHbIE 1 GPOHTATIEHBIE
OTIPOCHI.

TectupoBanue 1o TeMe
1.1,12,13,21

XUMHYeCKHH SI3BIK M CHMBOJIHKA

(bpoHTaNbHBIN OIIPOC

OcBOEHHbIE YMEHUSA:

Ha3piBaTh H3ydeHHbIE BEIIECTBA M0 «TPUBUATIBLHOWY» HIIN
MEeXAYHApOAHOW HOMEHKIIAType

OnennBanue
HCIIOJIL30BaHUs
XUMHYSCKOM
TEPMHUHOJIOTUHU Ha
ayJIUTOPHBIX 3aHATHUSX,
OIlEeHUBaHKHE O(OPMIICHHS
OTYETOB O BBINOJHEHUH

naboparopubix padboT Nel-
12

Onpenem{TL: BAJICHTHOCTb MW CTCIICHb OKHUCJICHHA XHMHYCCKHX
OJICMCHTOB, THII XHMHUYECKON CBS3U B COCAUHCHUAX, 3apsa]] HOHA,
XapakTep CpCabl B BOJIHBIX pacTBOpax HCOPraHNYCCKUX
COCHHHCHHﬁ, OKHUCJIUTCIIb U BOCCTAHOBUTCIIb, NPHUHAIJICIKHOCTD
BCIICCTB K pPa3JIMYHLIM KJIaCCaM OPraHUYCCKUX COE€IUHEHHUI

KOHTPOJIbHBIE PabOTHI
Nel-5

O00BSICHATBL: 3aBUCUMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa M
CTpOEHUS; MPHUPOAY XUMHUYECKON CBSA3M (MOHHOM, KOBAJIEHTHOM,
METAJUTUYECKOI), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIuu U
MOJIOKEHUSI XUMHUECKOTO PABHOBECHSI OT Pa3IMYHbIX ()aKTOPOB

KOHTPOJIbHBIE PAOOTHI
Nel-5

AKCIIEpTHAs OIEHKA
BBITIOJTHEHUS
nabopaTopHOit pabOTHI
Ne5

NMPOBOIUTDH XUMHUYECKUMN OKCIICPUMCHT B IIOJTHOM COOTBCTCTBHUU

OKCIICpTHAs OLICHKA

21




C IIpaBUIaMU O€30I1aCHOCTH, HaOJII0AaTh, (PUKCHPOBATH U
ONMCBHIBATh PE3YJIbTAThl MPOBEIEHHOIO 3KCIIEPUMEHTA

BBIITOJIHCHUA

naboparopHbix paboT Nel-
12

MeTal’lpeHMeTHble:

- KCII0JIb30BaHHUE Pa3IMYHBIX BUJOB I103HABATEILHOM
JESITEILHOCTH U OCHOBHBIX MHTEIUICKTYAIBHBIX OTIepaIinii
(mocTaHOBKM 3a7auu, GOPMYIMPOBAHUS TUIIOTE3, AHATIN3a U
CUHTE3a, CPaBHEHUsI, 000OIIECHUS, CUCTEMATU3AIINH, BHISBICHUS
MIPUYMHHO-CIICICTBEHHBIX CBS3€H, MOMCKA aHAJIOTOB,
(opMynHupOBaHUS BHIBOAOB) JUIS PEIICHHS TOCTABICHHON 33/1a4H,
MPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHUS (HAOIIOICHUS,
Hay4YHOTO 3KCIIEPUMEHTA) [yl U3YUYE€HHUS Pa3IMUHbIX CTOPOH
XUMHYECKUX 00OBEKTOB H MPOIIECCOB, ¢ KOTOPHIMHA BO3HUKAET
HEOOXOMMOCTh CTAJIKUBATHCS B MpodeccuoHaabHOM cdepe;

SKCIIEpTHAs OLIEHKA
ATanoB BHITIOJHEHUS U
3aIIUTHI AJIEKTPOHHBIX
MpE3EHTaLNH,
WHIUBHUIyaJIbHBIX
MH()OPMAIIMOHHBIX,
HCCJIEI0BATENbCKUX
MIPOEKTOB

- UCIIOJIB30BaHUE PA3JIMYHBIX HCTOYHUKOB JUIS TOJTYyYEHUS
XMUMHUYECKON MH(POpMaINU, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTD
JUIS JOCTUYKEHUS XOPOIIMX Pe3yJIbTaTOB B MPOo(dhecCuoHaIbHOM

cdepe;

AKCIEpTHas OLIEHKa
3aIUTHI AEKTPOHHBIX
MpEe3eHTaLHNH,
OIICHUBaHHE COCTABIICHUS
OIIOPHBIX KOHCIICKTOB,
JIOKJIaJI0B, COOOIIEHNUH,
HETPpAAUIIMOHHBIC BU/IbI
KOHTPOJISI: KPOCCBOP/IbBI,
rOJIOBOJIOMKH, PeOYCHI,
BUKTOPHHBI

TEMBI UHANBU Y AJIBHBIX ITPOEKTOB

- HaHoTexHoIOTrHs KaK IMPUOPUTETHOC HAIIPABJICHUEC Pa3BUTUA HAYKH U ITPOU3BOACTBA

B Poccuiickoit @enepanuu.
- AJITOTpOTIUST METAJIJIOB.
- JKuznb u pesrenpsHocTh [.M.Menneneena.

- «[lepuoanueckomMy 3aKoHy Oyayliee He TPO3UT Pa3pyLICHUEM. . .»

- Cunres 114-ro snementa — TpuyMd poccHiickux (GU3NKOB-SIIEPIIUKOB.

- M3oTomml Bogopoaa.

- Ucnonn3oBanue PaduOaKTUBHLIX U30TOIIOB B TCXHUYCCKUX LCIIAX.

- PentrenoBckoe H3JIYUYCHHEC U CI'0 UCII0JIb30BAHHUEC B TCXHUKE U MCAUIIUHC.

- [Ipumenenue TBepAOro U ra3o00pazHoro okcunaa yrieposaa (IV).

- pr60,[[I/ICHepCHI>IC CHUCTEMBI, UX KJ'IaCCI/I(l)I/IKaI_II/ISI H UCIIOJIBb30BaHHUC B HpO(bCCCHOH&J'IBHOfI

JESITEIBHOCTH.
- [IpuMeHenue cycrieH3uil 1 SMyIbCUIl B CTPOUTEIILCTBE.
- MuHepaibl ¥ TOpHbIE TOPOJIbl KaK OCHOBA JTUTOCHEPHI.

- PactBOpBI BOKpyr Hac. TUIbI pacTBOPOB.

- Bozta kak peareHT u cpea Juisi XMMUYECKOTO ITpoLecca.
- JKusns u nesrensHocTh C.AppeHnyca.

- Bknag oTeuecTBEHHBIX YYCHBIX B Pa3BUTUC TCOPUHN BHCKTpOHHTquCKOﬁ AUCCOIIHMAIIH.

- YCTpaHeHI/IC JKCCTKOCTU BOABI Ha ITPOMBIIIJICHHBIX ITPCANIPUATUAX.

- CepHa;I KHCJI0Ta — «XJe0 XMMHUUYECKOM MPOMBINIJICHHOCTH).

- Acnons3oBanue MHUHCPAJIBHBIX KUCJIOT HAa NPCANPUATHAX PA3JITAIHOT'O HpO(bPIJ'Iﬂ.

- OKCH/IBI M COJIM KaK CTPOUTEIbHBIE MAaTEPUAIIBI.
- Ucropus rumnca.
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- [loBapeHHas COJIb KAK XUMUYECKOE CBIPBE.

- MHoronukuii kapOooHaT KalnblUs: B IPUPOJE, B IPOMBILIUIEHHOCTH, B OBITY.

- Peakuuu ropeHust Ha IPOU3BO/ICTBE U B OBITY.

- BupryanpHoe MOAEINPOBAaHNE XUMUYECKUX ITPOLIECCOB.

- DJIEKTPOJIN3 PaCTBOPOB 3JIEKTPOIUTOB.

- DJEeKTpOJIN3 PacIlyIaBOB AJIEKTPOJIUTOB.

- [IpakTueckoe NpUMEHEHHE MIEKTPOIN3a: paUHUPOBAHKE, ralbBAHOIIACTHKA,

raJbBaHOCTETHS.

- UcTopus nony4eHus: 1 MpoU3BOACTBA AIIFOMUHUS.

- DNEKTPOJINTUYECKOE MOJIy4YEeHHE U paUHUPOBAHUE MEJIH.

- JKuznsp u gestenbHOCTH [, /[9BH.

- PoJib METAIJIOB B UCTOPUY YEJIOBEUECKOW NUBHIIM3AaMU. MIcTopus oTedecTBeHHOM
yepHoil Metamutyprui. CoBpeMeHHOE MeTaJlITypruiecKoe MpOU3BOACTBO.

- cTopus oTe4ecTBEHHOM IBETHOM METAJLUTypruu. PoJIb METAIIIOB U CILIaBOB B
Hay4HO-TEXHHUUYECKOM IpOrpecce.

- Koppo3sust MeTaioB 1 criocoObl 3allIUTEl OT KOPPO3HUH.

- lnepTHbBIE MM GJ1aropoIHbIE ra3bl.

- Poxxaromupe coiam — rajioreHsl.

- McTopusa mBencKon CIIMYKH.

- McToprs BO3HUKHOBEHHMS M PAa3BUTHUS OPraHUYECKON XUMUH.

- Xuznp u nestenpHocTh A.M.ByTieposa.

- Butanusm u ero kpax.

- PoJIb OTE€4ECTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTUU MUPOBOU
OPraHUYECKOW XUMHHU.

- COBpEeMEHHBIE MTPECTABICHUS O TEOPHUH XUMUYECKOTO CTPOCHHUS.

- DKOJIOTUYECKHE aCIIEKThI UCIIOJIb30BaHNUs YIIIEBOJOPOJIHOTO ChIPbSI.

- DKOHOMHYECKHUE aCIEKThI MEXIYHAPOIHOTO COTPYAHNYECTBA 110
HCIOJIb30BAHUIO YIIIEBOJOPOJHOTO ChIPbSI.

- Vctopust OTKpbITHA U pa3pabOTKU Ia30BbIX U HEPTSIHBIX MECTOPOXKICHUN B
Poccuiickoit denepanum.

- X¥MHUS YIIeBOJOPOJIHOIO ChIpbs U MOs Oyaymiast nmpodeccus.

- YI1eBoJOpOIHOE TOIUIMBO, €TI0 BUJIbI U HA3HAYCHHUE.

- CUHTeTHYEeCKUE KayuyyKH: UCTOPUS, MHOTOOOpa3ue U NepCreKTUBBI.

- Pe3unoTeXHMUCCKOE IMPOU3BOACTBO U €I'0 POJIb B HAYYHO-TEXHHUYCCKOM ITIPOrpecce.

- CBapquoe IMPOU3BOACTBO U POJIb XUMHHU YTIJIEBOJOPOJ0B B HEM.
- He(bTB H €€ TPAHCIIOPTHUPOBKA KaK OCHOBA B3aMMOBBITOJHOT'O MEXKAYHAPOJHOT'O
COTPpYAHUYICCTBA
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YYEBHO- METOINYECKOE U MATEPUAJIBHO- TEXHUYECKOE

OBECIHEYEHUE IPOI'PAMMBI YYEEHOM JUCIUILJINHBI

«XHUMMUS»

Peanuzanus mporpaMmel y4eOHOW JMCHUIUIMHBI TpeOyeT Hanuyus ydeOHOTo KaOumHeTa

«XUMHUD.

ObopynoBanue y4eOHOTO KaOMHETA:

- IOCAI0YHBIX MECT IO KOJIMYECTBY 00YJArOIINXCS;

- CTYJIBS,

- JIOCKa KJIacCHas;

- J1abOPaTOPHBIE CTOJIHI;

- pabouee MecTo MPero1aBaTels;

- mKadbl I XpaHCHHUSI PEAKTUBOB, XUMHUYECKOW MOCYIBI, 000PYIOBAHUS;
- ceild g XpaHeHUs! PEaKTHBOB

[IpuGopk! 1 yCTpOiicTBa:

- BEChl aHAJIUTUYECKHUE C PA3HOBECOM

- BEChl TEXHUYECKHE C Pa3HOBECOM

- TEPMOMETP PTYTHBIN cTeKIIHHBIN 1aboparopusblii B 1° C ot 0° C 1o 100° C
- MHKPOCKOT OMOJIOTUYECKHI

- OaHs1 BOoIsIHAS JTaOOpaTOpHAs C AJIECKTPUICCKUM MOJOTPEBOM

- IeYb TUTeTIbHAas

- JJIEKTPOTUIMTKA JTJabopaTtopHas

- CIIUPTOBKA

CreHapl, TaOIUIIBL, IIJIAKATHI
- [lepnoamyeckas cucrema snnementoB [[.1. MenneneeBa

- «PacTBOpPUMOCTH KUCIIOT, OCHOBAHMI, COJIEH B BOJE»
- «Psi HanpsKEHUH METAIIIOB»

«[IpaBwmiia TeXHUKH O0€30MTACHOCTH»
«Kmaccudukanusi opraHu4ecKux BEIIECTB»
«IToaroroBka x EI'D o xumum

YyebOHble HarIsIAHbIE HOCOOMS:

- HTHCTPYKTHUBHAaA Ta6J'II/II_Ia «HpaBI/ma TEXHUKH 0€30I1aCHOCTH B KaOMHETE XHUMHHN,

- CIIpaBO4YHOC y‘IC6HOC rnocoOue 1o HGOpFaHH‘ICCKOﬁ XHUMHNHN
- KoJutekuus «BoJokHa: HAaTypaJbHbIC U CUHTCTUYCCKUCH

- MCTOIUYCCKUC PCKOMCHIAIIHNH 110 BBIIIOJIHCHUTO J'Ia60paTOpHLIX pa60T 10 XMMHH,
- MCTOAUYCCKUC PEKOMCHAAIHUU 10 BBITIOJIHECHHUIO BHeay,HHTOpHOﬁ CaMOCTOSTEIbLHOM pa60TBI

Texuuueckue cpecTBa 00yueHHs
- KOMIIBIOTEP M NPOrpaMMHOE oOecrieueHue
- TEJIEBU30D

JleicTByIOIIas HOPMATUBHO-TEXHUYECKAS U TEXHOJIOTHUECKas JOKYMEHTAIIMS:

- IIpaBrJia TCXHUKHU 0€30I1aCHOCTH U HpOH3BO,[[CTBCHHOf/'I CaHUTapuu.
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COLMABHO-PKOHOMHYECKOTO U TYMaHUTAPHOTO POQHIIei: yueOHUK IS CTYI.
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1. ®epepanbublii 3akoH oT 29.11.2012 Ne 273-®3 «OO0 ob6pa3oBanuun B Poccuiickoit
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2. Ilpuka3 MunuctepctBa obpazoBanus 1 Hayku PO ot 17.05.2012 Ne 413 «O0 yTBepxaeHun
(dbenepaTbHOTO TOCYIAaPCTBEHHOTO 00pa30BaTEIBHOTO CTAaHIApTa CpeaHero (IOJTHOTO) OOIIero
00pazoBaHUM.

3. IIpuka3z MunucrepcTBa oopazoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHHH n3Me-
Hennii B Ilpmka3 MunucrepctBa obOpazoBanusi U Hayku PD ot 17.05.2012 Ne 413 “O6
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4. ITucemo JlemapraMeHTa roCy1apCTBEHHOM MOJUTHKU B cpepe MOArOTOBKH pabovmX KaIpoB U
JITIO Muno6praykun Poccum ot 17.03.2015 Ne 06-259 «PexomeHpamuu 1O OpraHu3anyu
MOJIy4eHUsI CpeAHEro o01iero o0pa3oBaHus B Ipeesax 0CBOCHUsS 00pa3oBaTeNbHBIX MPOTPaMM
cpenHero npodeccuoHanIbHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIIero 0Opa3oBaHUs C YUYETOM
TpeOoBaHUN (elepaabHBIX TOCYAApCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB U MOJIy4aeMOu
npodeccru WK CIEeNUaIbHOCTH CPEIHEro Mpo(ecCnoOHAIBHOTO 00pa30BaAHUSD.

5. I'abpuensu O.C., JIsicoa I'.I'. Xumus: kHura s npenogaBateis: yued.-MeTo 1. mocooue. —
M., 2012.

6. I'abpuensn O.C. u np. Xumus ans npodeccuil v CrenuaibHOCTeH TEXHUYECKOTO TpoduIIs
(anexTpoHHOE NpuioxkeHue)- http://academia-media.kz/catalogue/4831/39101/
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