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1. O0mas xapakTepucTHKA pado4eil NPOrpaMMbl M CUHUIIIMHBI
1.1 MecTo AUCHHUILUINHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOI IPOrpaMMbl

OO6mmeobpa3oBaTeNibHAs TUCIUIUIMHA «XHUMHUS» SBISETCS TUCHUTUIMHON 00s3aTeIbHONM MPEIMETHOM
obnactu «EcrectBennnie Haykn» PI'OC cpennero obmero obpazoBanus. B yueOnbix mianax ITIICC3
JTUCITUTIINHA «XHUMUSD» BXOAHUT B COCTAB TUCIUIUIMH MIPeIIaraeMbIX 00pa30BaTeIbHOM OpraHU3aIUei.

1.2 Ieap u 1IaHUPYeMble Pe3yJbTATHI OCBOEHHS [IMCHUILIAHBI, COOTHECEHHbIE C
IUIAHUPYEMBIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pPa30BaTe/JbLHOMH MPOrpaMMbl

OcBoeHue JUCHMITIMHBI HAlIPaBIeHO Ha (P OPMUPOBAHHUE!

00X KOMITETEHIIHI:

OK - 01 - BbIOMpaThk cocoObl peleHus 3a1a4 Npo(ecCUOHAIBHOM e TeIbHOCTH, IPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM.

JInuHOCTHBIE Pe3ybTaThl: CPOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUSl HAyKH M OOIIECTBEHHOM NPAKTUKH, OCHOBAHHOTO Ha JUAJOre KyJIbTyp, a TaKxKe
pa3In4HbIX (POPM OOILIECTBEHHOIO CO3HAHUS, OCO3HAHNE CBOET0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

MeranpeamMeTHble pe3yJbTaTbl: YMEHUE CAMOCTOATEIbHO ONPEAENATh LU JAESITEIbHOCTH U
COCTABJIATh IUIAHBI JIEATEIIBHOCTH; CAMOCTOSITEILHO OCYLIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATh
JIeSITENIbHOCTD; HCIOJIb30BaTh BCE BO3MOXKHBIE PECypChl JUISl JOCTH)KEHMSI IOCTaBJICHHBIX LEIeH U
peanu3alyy IIaHOB AEATEIbHOCTH; BEIOUPATh YCIIEUIHbIE CTPATEIMU B Pa3IMUHBIX CUTYallUsX; BJIaJEHUE
HaBBIKAMHU TI03HABATEIBHOM, Y4eOHO-HCCIIEOBATENBCKOH M TIPOCKTHOM JAEATENbHOCTH; HaBBIKAMH
paspelnieHust npoodsieM; CIIOCOOHOCTh M T'OTOBHOCTb K CaMOCTOSTEIbHOMY IOMCKY METO/OB pEIleHUs
MPAKTUYECKHX 3ajay, IPUMEHEHHUIO Pa3IMUHbIX METOO0B [T0O3HAHUS;

[TpenMeTHBIE pE3yIbTaThl: BIaJEHUE OCHOBHBIMUA METOIaMU HAyYHOTO IO3HAHHUS, UCIIOJIb3YEMBIMHU B
XUMHUM: HaOJllOJIeHue, ONMCaHWEe, W3MEpEeHue, HKCIEPUMEHT; yMEHHE o0pabdaThiBaTh, OOBSICHSTH
pe3yibTaThl MPOBEJCHHBIX OMBITOB M JIENaTh BBIBOJABI; TOTOBHOCTh U CIIOCOOHOCTb NMPHUMEHSATh METObI
MO3HAHUS TPH PEIIEHUH MPAKTUYECKUX 3a7ad; COPMUPOBAHHOCTh YMEHHUs JaBaTh KOJIMYECTBEHHBIE
OLIEHKHU M MPOBOJIUTH PAacueThl 0 XUMUYECKUM (OopMysiaM U YpaBHEHUSIM.

OK - 02 - ocymecTBiIATh MOMUCK, aHAIW3 M HMHTEPIpETalui0 MHPOPMALUHU, HEOOXOTUMOHN s
BBITNOJIHEHMS 3a/1a4 MPOPECCUOHATBHON AESITETbHOCTH.

JIMuHOCTHBIE Pe3ybTaThl: CPOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAayKu U OOIIECTBEHHON NPAaKTUKH, OCHOBAHHOI'O Ha JMAaJOre KyJIbTyp, a TaKxKe
pa3InYHbIX (POPM OOIIECTBEHHOTO CO3HAHMUS, OCO3HAHUE CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

MetanpeameTHble pe3yabTaThl: BJaJ€HUE HaBbIKAMU MO3HABATENbHOM, y4eOHO-UCCIIEI0BATEIbCKOM
U TIPOCKTHOH JeATeNIbHOCTH, HaBbIKAMM pa3pelleHus MpoOsieM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIOUCKY METOJOB PELIECHUS MPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3InYHbIX METOJI0B
MO3HAHMS;

[IpenMeTHbIE pe3yabTaThl: BiaJlEHUE OCHOBOIIOJIATAIOIIMMH XUMHUYECKUMU MOHSTUAMHU, TEOPHSIMH,
3aKOHAMHM U 3aKOHOMEPHOCTSIMH; YBEPEHHOE T0JIb30BAHUE XUMUYECKOW TEPMUHOJIOTMEN U CUMBOJINKOM.

OK - 03 - ru1aHupoBaTh U PeaTn30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE M TIMYHOCTHOE PAa3BUTHE.

JIM4HOCTHBIE pEe3yNbTAaThl: TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHMIO, B TOM 4HCIE
caM0o00pa30BaHUIO, Ha MPOTSDKEHUM BCEH HKHU3HHM, CO3HATEIbHOE OTHOLIEHHE K HENpephIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIIEITHOM MpodeccrnoHalbHOM U 001IeCTBEHHON JesITeNbHOCTH;

MertamnpeMeTHbIe pe3yabTaThl: BIaJeHUE HaBBIKAMHU MO3HABATEILHOM, yueOHO-HCCIIEJ0BATENbCKOM
U TIPOEKTHON JesTeNbHOCTH, HAaBBIKAMHU pa3pelieHus MpolsieM; CIocOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbBHOMY IIOUCKY METOJOB PELIEHUS MPAKTUYECKUX 33]a4, IPUMEHEHHUIO Pa3JInYHbIX METOJI0B
MTO3HAHUS;



[IpenmerHble pe3ynbTaThl: CHOPMHUPOBAHHOCTH MPEICTABICHUNA O MECT€ XMMHUU B COBPEMEHHOMU
HAyYHOUM KapTHHE MUpPA; MOHMMaHHE POJIM XUMHUHU B (HOPMHUPOBAHHM Kpyrosopa U (yHKIIHMOHATHHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl PELIEHMSI IPAKTUYECKUX 3a]1a4.

OK - 04 - pabGoraTh B KOJUIEKTUBE W KOMaHje, 3()()EKTUBHO B3aUMOJCHCTBOBATH C KOJIJIETAMH,
PYKOBOJICTBOM, KJIHEHTaMHU.

JIMuyHOCTHBIE pPE3yNbTaThl: (POPMHPOBAHHUE HABBHIKOB COTPYIHHYECTBA CO CBEPCTHHUKAMH, JIETHMH
MIIQIIIETO  BO3pacTa, B3pOCIABIMH B  00Opa3oBaTeNbHOW, OOIIECTBEHHO IOJIE3HOH, YydeOHO-
UCCIIEIOBATEIbCKON, POCKTHOM U APYTHX BUAAX JNESITEIHHOCTH,

MeranpenmeTHble pe3yabTaThl: BIaJeHUE HAaBBIKAMH ITO3HABATEIHLHOM, yueOHO-MCCIEeA0BaTEIbCKOM
U TIPOCKTHOH [eATENbHOCTH, HaBbIKAMHM pa3peuleHuss MpoOiieM; CIOCOOHOCTh M T'OTOBHOCTH K
CaMOCTOSATEIIFHOMY TTOMCKY METOJIOB PEIICHHs MPAaKTHYECKHUX 3a1ad, IPUMEHEHUIO Pa3INdHBbIX METO0B
NIO3HAHUS;

[IpenMeTHBIE pe3ybTaThl: BIaJCHUE OCHOBOIOJIATAIOUIMMU XMMUYECKUMH TOHSTUSMH, TEOPHIMH,
3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIB30BAHNE XUMUYECKOH TEPMUHOJIOTHEH U CUMBOJIMKOMA.

OK - 07 - comeiicTBOBaTh COXPAaHEHHIO OKpPYKAIOLIEH Cpelbl, pecypcocOepekeHno, 3((HEeKTUBHO
JIeHCTBOBATh B UPE3BBIYANHBIX CUTYAIHSX.

JInuaoCTHBIC PE3yIbTaThI: (i)OpMI/IpOBaHI/IC HAaBBIKOB COTPYAHHUYCCTBA CO CBCPCTHHUKAMH, ACTbMU
MIAIIIer0  BO3pacra, B3pPOCIBIMH B  00pa30BaTENbHOM, OONICCTBEHHO  MOJIE3HOH, y4eOHO-
UCCIIeI0BATEIbCKOM, IPOCKTHOW M APYTHX BHUIAX JCSITEIbHOCTH;

MeramnpeaMeTHble pe3yiIbTaThl: YMEHHE CAMOCTOSTENIBHO OIPEACNATh LENU JACATEIbHOCTH U
COCTAaBJISITh IUIAHBI JICATEIHOCTH; CAMOCTOSTEIIFHO OCYIIECTBISTh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JeATEeIBHOCTD; HCIOJIb30BaTh BCE BO3MOXHBIC PECYpChl JJIsl JAOCTHIKCHHUS IMOCTABJICHHBIX LENed H
pcain3anuu ImiIaHOB ACATCIbHOCTH, BI)I6I/IpaTB YCIICHIHBIC CTPATCTHU B PA3JIMYHBIX CUTYyallUAX;

[IpenMeTHBIE pe3yNbTaThl: BIAJACHUE IPAaBUIAMU TEXHHKH OE30MACHOCTH TPHU HCIOJIb30BAHHH
XUMHNYCCKUX BCUICCTB.

OK - 09 - ucnonp3oBaTh HHPOPMAITMOHHBIE TEXHOJIOTHH B IPOPECCHOHATBHON IEATETLHOCTH.

JIMuHOCTHBIE pE3yNbTaThl: TOTOBHOCTb U CHOCOOHOCTH K 00pa3oBaHUIO, B TOM 4HCIe
caM000pa30BaHUIO0, Ha TMPOTSHKEHUU BCEH IKU3HU; CO3HATEIIbHOE OTHOIIEHHWE K HENPEpPHIBHOMY
00pa30BaHUIO KaK YCJIOBHUIO YCHEIHONW NpOogecCHOHAIbHON U 00IIECTBEHHOM 1€ TebHOCTH;

MertanpeameTHble pe3ysbTaThl: TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHON MH(OPMallMOHHO-
MIO3HABATENIHOM JIeATENbHOCTH, BJIQJICHUE HaBbIKAMU MOJY4YEHUs HeoOXoAuMoil wuHdopmanuu wus3
cloBapel pa3HbIX THUIOB, YMEHHE OPHUEHTHPOBATHCS B PA3IMYHbIX HCTOYHUKAX HH(OpManuu,
KPUTUYECKH OLICHWBATh U MHTEPIPETUPOBATH HHPOPMALIMIO, TTOTYYaEMYIO U3 Pa3InYHbIX UICTOYHUKOB;

[IpenmeTHble pe3ynabTaThl: CHOPMUPOBAHHOCTH COOCTBEHHOW TMO3UIIMM 10 OTHOIIEHUIO K
XUMHUYECKON MH(pOpMaIUK, MOTydaeMoi U3 pa3HbIX HCTOYHHUKOB.

B pe3ysabTare 0CBOEHHUS IMCHUILIMHBI 00YYaIOLIUIACS 10/17K€eH OCBOUTD:

JIngHOCTHBIE PE3YNIBTATHI:

- c(OpMHPOBAHHOCTP MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHA
HayKH M OOIIECTBEHHON NPAKTHKH, OCHOBAHHOI'O HAa JMAlOre KYyJIbTyp, a TaKXke pa3lndHbIX (opM
0O0IIECTBEHHOTO CO3HAHMSI, 0CO3HAHHE CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

- TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCJIE CaMOOOPAa30BaHMIO, Ha MPOTSKEHUU
BCE JKU3HU; CO3HATEIbHOE OTHOLICHWE K HENpEephIBHOMY OOpPa30BaHUIO KaK YCIOBUIO YCHEIIHOM
npodeCCHOHAIBHON U OOIIECTBEHHOM JESTENHHOCTH,

- HaBBIKM COTPpYAHHUYCCTBA CO CBCPCTHUKAMH, ACTbMHU MIIAAIICTO BO3pacTa, B3POCIbBIMU B
00pa3zoBaTenbHON, OOIIECTBEHHO TMOJIE3HOM, Y4eOHO-MCCIIeI0BATEebCKOM, MPOSKTHOW M JPYTUX BHIAX
JACATCIIbHOCTH.

MeranpeaMeTHbIe Pe3yIIbTaThI:



- YMEHHUE CaMOCTOSTEIIBHO OIPENEIATh LEIU ACATEIBHOCTH U COCTAaBJIATH IIIAHBI IEATEIbHOCTH;
CaMOCTOSITEJIBHO OCYIIECTBIIATh, KOHTPOJIMPOBaTh U KOPPEKTUPOBATh ACIATEIBHOCTD; UCIOIb30BaTh BCE
BO3MOJKHBIE PECYPChI Il JOCTHKECHMs IOCTABJICHHBIX LEJIEM M pealu3alliy IUIAHOB JEATEIbHOCTH;
BbIOMPATh YCHELIHbIE CTPATErMH B PA3JIMYHBIX CUTYaLUsX;

- BJIaJICHHE HABBIKAMH TO3HABATENIbHOW, y4eOHO-UCCIET0BATENBCKOW U POCKTHOMN N1eATeTbHOCTH,
HaBBIKAMU pa3pelleHusi MpodiieM; CIOCOOHOCTh U I'OTOBHOCTh K CaMOCTOSATEIBHOMY IOMCKY METOJOB
peueHus NpakTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3INYHbIX METOI0B ITI03HAHMUS;

- TOTOBHOCTb M  CIIOCOOHOCTb K  CaMOCTOATENbHOH  MH(OPMAIMOHHO-IIO3HABATEIBHOM
JeSITeIbHOCTH, BJIaICHHE HaBBIKAMU MOJTY4YEeHHUST HEOOX0IUMON MH(DOPMAIINH U3 CIOBapel pa3HbIX THIIOB,
YMEHUE OpHUEHTHUPOBATbCS B pPa3IMYHbIX MCTOYHUKAX MH(OpMaNUM, KPUTHYECKH OLICHUBaThb U
UHTEPIPETHPOBATH UHPOPMAIUIO, TTOIYYAEMYIO U3 PA3TUYHBIX HCTOYHHKOB.

IIpenMeTHBIE PE3yJIBTATHI:

- BJIaJICHHE OCHOBHBIMH METOJIAaMH HAayYHOT'O MO3HAHMWS, UCIIOJIb3YEeMBIMH B XUMHUH: HAOIIOJICHHE,
ONHCaHHe, W3MEPEHUe, SKCIEPUMEHT; yMeHUe oOpadarbiBaTh, OOBACHATH PE3yJbTaThl HPOBEIEHHBIX
OIBITOB U JI€JaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTH NMPUMEHSITh METOJbl MO3HAHUS IPU PELICHUU
IIPAKTUYECKUX 3aay;

- cOpMHPOBAHHOCTh YMEHHS JaBaTh KOJWYECTBEHHBIC OIICHKH M MPOBOJUTH PACYETHI II0
XUMHUYECKUM (hopMyJIaM U YpaBHEHUSIM;

- BJIAJICHUE OCHOBOIIOJIATAIOIIMMM  XUMUYECKMMM IOHATUSAMM, TEOPHUSAMH, 3aKOHAaMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE 10JIb30BAHUE XUMHUECKON TEPMUHOJIOTUEN U CHUMBOJIMKOM;

- cOpMHPOBAHHOCTh NPEICTABICHUNH O MECTE XMMHHU B COBPEMEHHOW HAayYHOW KapTHHE MUDA;
[OHUMAaHHUE POJIM XUMUU B (POPMUPOBAHMU KPYro3opa U (yHKIHOHAIBHON T'PAaMOTHOCTH YelloBeKa JUIs
peneHus NpakTUYECKHX 3a/1a4;

- c(pOPpMHUPOBAHHOCTh COOCTBEHHOM MO3MIUM MO OTHOIIEHUI0 K XUMHUYECKOW HH OpMaIuH,
MIOJIy4a€MOU U3 Pa3HbIX HCTOYHHUKOB;

- BIJIaJICHHE TPAaBUJIAMU TEXHUKH 0€30MaCHOCTH MPH UCIIOIb30BAHUU XUMHUECKUX BEIIECTB.

2. CTpyKTYypa M coiepKaHNe QM CIHIIIHHbI

2.1 O0beM IMCUMILIMHBI M BUABI y4eOHO# padoThl

Dopma obyuenus KonuyecTBo yacoB
oo 3P O30
Kypc 1/ Cemectp 1
O0BbeM TMCHHUNJIHHBI 38
B TOM YHCJIC:
leKyuu, ypoKu 12
ntabopamopvie pabomol 16
npakmuueckue 3aHAmusl 4
Koncynpranun
CamocrosTenpHas paboTta 6
[TpoMexyToUHast aTTeCcTalus
WuauBuayanbHOE TPOSKTUPOBAHNE
Dopma NpPOMeKYTOYHOMN aTTECTALNH -
Kypc 1/ Cemectp 2
O0BbeM TUCHHUILIHHBI 48
B TOM YHCIIE:
sleKyuu, ypoKu 16
ntabopamoptvle pabomuol 18
npakmuueckue 3aHamusl 4




Koncynbranuu

CamocrosgTeabpHas

pabota 10

HpOMe)KYTO‘IHaH arrecranus

WuauBuayanbHOE IPOSKTUPOBAHKE

®opmMa NPOMEKYTOYHON aTTeCTALNHU Qg epeHIIMPOBaHHBINA

3a4€T

2.2 TemaTn4ecKHi IUIAH U COJEePKAHNE JUCUUIIIMHBI

Haumenosanue
pa3aesioB U TeM

Conep:xkanue yuyeOHOro marepuaja u (OpMbl OPraHu3aNUuN AeITeJIbHOCTH
00y4arIMXcs

O0BeM
B yacax

Pasznea 1. O0mas

XUMUA

Tema 1.
Heopranuueckas
XUMUSA

Oowan u HeopeanuvecKkas Xumus

38

Jleknusi 1. Ilepuoguveckmii 3axkon wu Ilepuogmyeckass cucrema
xummn4iecknx 3jemMenToB [I. U. MenneneeBa. CtpoeHue aroma

OtkpeiTHe mnepuoamveckoro 3akona. Otkpeitue JI. UW. MenneneeBbim
[lepuonnueckoro 3akoHa. llepuognueckuii 3aKOH M CTPOEHUE aTOMA.
N3otomnbl. CoBpeMEHHOE TMOHSATHE XUMHUYECKOTO 3JEMEHTa. 3aKOHOMEPHOCTH
I Mosmu. CoBpemeHHass GOpMyIUpPOBKa MEPUOJAMYECKOTO  3aKOHA.
[lepuonnueckas cucrema H  CTpoeHHE aroMa. POU3HMYECKH  CMBICI
[OPSIAKOBOTO HOMEpa 3JIEMEHTOB, HOMEPOB TPYyHIbl M IEPUOJAA. 3HAYEHUE
[MEePUOINYECKOr0 3aKOHA U MEPUOJUIECKON CUCTEMBI XUMHUYECKUX JIEMEHTOB
J1. 1. MenaeneeBa nisi pa3BUTUSL HAYKU U MMOHUMAaHUSI XUMHYECKOW KapTHUHBI
mupa. [lnanerapnas monens atoma 3. Pesepdopna. Crpoenue atoma mo H.
bopy. CoBpeMeHHbIE TNpeACTaBiIeHUsI O CTpoeHUH aTtoma. KopmyckymnsipHO-
BOJIHOBOI JAyaJlu3M YacTUL[ MHUKpPOMHpA. DJEKTpOHHas 000JI0YKa aTOMOB.
KBaHTOBBIE uHcNa: TJaBHOe, opOWTanbHOE (MOOOYHOE), MAarHUTHOE U
cnuHOBOE. PacmpesieneHue dSJIEKTPOHOB IO JHEPTreTUYECKUM  YPOBHSIM,
MOAYPOBHSM U OpOHWTANsIM B COOTBETCTBUU C TPUHIMIIOM HAaUMEHBIIEH
pHepruu, npuHuunoMm Ilaynu wu mpaBwiom ['yHaa.  DneKkTpoHHbIE
KOH(UTYpaIi aTOMOB XMUMHYECKHUX 3JIEMEHTOB.

CamocrosiTesibHasA padoTa 00yyarouuxcst

Pemenne 3amay Ha NEPUOJUYECKUMN 3aKOH M TEPUOJAMYECKYIO CHCTEMY
xumMudeckux dyemenToB JI.1. Menaeneena

Jleknus 2. CtpoeHue BemecTBa

IloHsTHe 0 XMMHUYECKOH CBS3U. THIIBI XMMHYSCKHX CBS3€H: KOBaJICHTHAS,
MOHHAs, METAJNIMYECKas U BojopoiHasd. KoBaneHTHas xumuueckas cBsizb. [[Ba
MexaHu3Ma 00pa30BaHUS ITOW CBSI3U: OOMEHHBIH M JOHOPHO-aKIENTOPHBIM.
OcCHOBHBIE MTapaMEeTPhl ATOTO TUIA CBA3MU: JJIMHA, TPOYHOCTh, YIOJl CBA3U WIH
BaJICHTHBIN YTOJI. DJIEKTPOOTPHUIATEIFHOCTh M KIacCH(PHUKAIUS KOBAICHTHBIX
CBSI3€M MO ATOMY MNPU3HAKY: MOJSIPHAS W HEMOJAPHAS KOBAJICHTHBIE CBS3H.
[lonsspHOCTH CBSI3W W TMOJNSPHOCTH MOJEKyNnbl. Crocod mepeKphIBaHUS
DJIIEKTPOHHBIX OpOWTael M KilaccuPpuKanusi KOBAJCHTHBIX CBS3EH MO 3TOMY
[pU3HAKY: G- U 7T-CBA3U. MoHHas xumudeckass cBa3b. KpaliHuil cimyuait
KOBAJICHTHOM TOJISIpHOM CBs3M. MexaHusMm oOpa3oBaHMsI HOHHOM CBSI3U.
MoHHbIE KpUCTAUIMYECKUE PEIIETKM M CBOMCTBA BEIIECTB C TAaKUMHU
KpucTalaMu. MeTtammnueckass XuMudeckas CBsizb. OCOOBId THI XUMUYECKOM
CBSA3U, CYUIECTBYIOUIMN B MeTaJllax M CIJlaBax. Ee oTIWuusg U CXOACTBO C
KOBAJCHTHOM ©M MOHHON cCBsM3saMu. CBOHWCTBA METAUIMYECKOM  CBSI3M.

MeTtanindeckue KPUCTAJNIMYCCKUC PCHICTKU H CBOMCTBA BCIICCTB C TaKHUMH




KpucTaiamu. Bogopoanas xuMudeckas cBsi3b. MexaHu3M 00pa3oBaHMs TaKOH
ces3u. Ee kmaccudukanms: MeXMOJEKYIsipHas W BHYTPUMOJEKYJSpHas
BOJOPOAHBIE CBS3U. MOJEKYJISIPHbIE KPUCTAUIMYECKUE PEIIETKH I 3TOrO
TUIIA CBS3H.

CamocrosiTesibHas paboTa 00y4arOmMXCs

Pemenue 3a1a4 Ha TUIIBI XUMUYECKOH CBS3H

IIpakTnyeckoe 3ansaTue Nel

Pemienue 3a1a4 Ha yCTaHOBJICHHE MAaCCOBOM JTOJIM XMMHYECKUX DJIEMEHTOB, Ha
ra30BbIC 3aKOHBI

Jlexnus 3. Kiiaccbl HeopraHmyeckux coeJMHeHuil. XuMuveckue peakium.
Knaccudukanus HeopraHudeckux BemiecTB. [IpocThie U ClIOXHBIE BEIIECTBA.
Oxkcupl, ux KJIacCU(UKAIIUS. I'mapokcu bl (ocHOBaHwUs,
KHCIIOPOJICO/ICPKAIME KHUCIOThI, aM(OoTepHble TUIPOKCcHIbI). Kuciorsl, ux
knaccupukanus. OcHoBaHus, uX Kiaccupukamus. Colu cpenHue, KUCTBIE,
OCHOBHbIE U KOMIUIeKCHbIe. Kiaccudukamuss XUMHYECKMX peakuuid B
OpraHMYEecKOl U HeopraHuyeckoil xumuu. CKOpPOCTh XMUMHUYECKUX PEaKIU.
[lonsitue o ckopoctu peakuuil. CKOpPOCTh T'OMO- M T€TEPOr€HHOM PpPEaKIUu.
OHeprusi akTuBanuu. @OakTOphl, BIUAIOIIME HA CKOPOCTh XUMHUYECKOH
peakuuu. Ilpuponma pearupyrommx BemiectB. Temmeparypa (3akoH Bant-
"o da). Kornenrpamnus. Katanuzatopsl U KaTaims: TOMO- U T€TEPOTeHHBIN, HX
MeXaHU3Mbl. DEPMEHTBI, UX CPABHEHUE C HEOPTaHUUYECKUMU KaTalu3aTOPAMH.
3aBUCHMOCTh CKOPOCTH pEaKIMil OT TOBEPXHOCTH COINPUKOCHOBEHUS
[pearupyromux BeIEeCTB.

CamocTosiTesibHasA padoTa 00yyaouuxcst

Pelrenre 3a1a4 Ha OCHOBHBIE KJIACCHI HEOPTraHUYECKUX COCTMHEHUN
JlabGopaTopHnas padora Nel

M3yueHrne OCHOBHBIX KJIACCOB HEOPTraHWYECKHUX BEIIECTB U HOMEHKIIATYPbI

Jleknus 4. PacTBopbl.

[TonsiTue o pactBopax. B3ammoneilcTBHE pacTBOpPUTENS W PACTBOPEHHOTO
BeriecTBa. CrocoObl BBIPAKEHMsI KOHLEHTPAIMM PacTBOPOB: MaccoBasi IOJs
PacTBOPEHHOTO BEILIECTBA (porieHTHAas), MOJISIpHASL. Teopus
DIIEKTPOJINTUYECKOW Jucconnanuu. MeXaHn3M JHCCOLMALMKA  BELIECTB C
pPa3IMYHBIMM THUIAMH XMMHUYECKUX CBsi3zel. CTemneHb 3JIEeKTPOIUTHUECKON
rccolMaluy U (pakTopbl ee 3aBUCUMOCTH. CUIIbHBIE U CPETHHUE IEKTPOIIUTHI.
Jlucconmanus Boabl. Bomopoansiii mokaszarens. Cpea BOAHBIX PacTBOPOB
HJIeKTpOIUTOB. Peakumu oOMeHa B BOJHBIX PAacTBOpPax AIIEKTPOJIUTOB.
['unponu3 kak oOMeHHBbIH mporecc. HeoOpatumblii ruponn3 opraHu4ecKux u
HEOPraHMYECKUX COSAVMHEHHUN M €r0 3HAYEHHE B IPAKTHYECKOHN IEATEIbHOCTH
yelIoBeKa.

IIpakTnyeckoe 3ansaTue Ne2

Pemenue 3a1a4 Ha pa3IMyYHbIe BUJIbI KOHIIEHTPAIIUU PACTBOPOB.
CamocrosiTesibHas padoTa 00y4arOImMXCs

Pemrenne 3a1a4d Ha pacTBOPBI

JlabopaTopnasi paGora Ne2

KuHeTnka XUuMHUYECKHX peakini

JlabopaTopnasi paGora Ne3

CBoCTBa paCTBOPOB JICKTPOJIUTOB

Jleknus 5. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PEaKINU.

OKHUCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC peaKIuu. CreneHb OKHCJICHHMS.
BoccranoBurenu u okuciauTed. OKUCIIEHHE U BOCCTaHOBIIEHHE. BakHelme
OKHUCIIUTEJIM U  BOCCTAHOBUTEIHU. METOIAbl  COCTaBJICHUA  ypaBHEHUH
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuii. MeTol 3JIeKTPOHHOTO OalaHca.




BnustHue  cpeibl  Ha  MPOTEKaHHE  OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
[poLecCOB. XHUMUYECKHE MCTOUYHHUKH TOKAa. OJIEKTPOJHBIE MOTEHIIUAbI.
DNEeKTPOIN3 pacIIaBOB W BOJHBIX PACTBOPOB AIIEKTPOIHMTOB. IIporeccsr,
[POMCXOJSIIMNE Ha KaTroAe€ M aHojAe. YPaBHEHHUS SJICKTPOXUMHUYECKUX
MPOIIECCOB. DJIEKTPOJIM3 BOJHBIX PACTBOPOB C HMHEPTHBIMH 3JIEKTPOAAMHU.
Kopposus  meramioB. Ilonarue koppo3uu. XuMHYecKas  KOPpPO3HUSL.
DnekTpoxuMuyeckast Koppo3usi. CriocoObl 3aIUTHl METAIIOB OT KOPPO3HH.
JlaGoparopHasi padora Ned

V3yueHne OKHUCIUTENbHBIX CBOMCTB II€pMaHraHaTta Kajldsg B pa3IMYHBIX
cpenax.

CamocrosiTesibHas padoTa 00y4aroUUXC

Pemenuie 3a1a4 Ha OKUCIUTEILHO-BOCCTAHOBUTEIILHBIC PEAKIIHH.
JlaGopaTopHas padora Ne5

Kopposus meTanios

JlabopaTopHnasi padora Ne6

VccnenoBaHue mpoiiecca dJIEKTPOIIN3a BOAHBIX PACTBOPOB JIEKTPOIHUTOB.

Jleknusa 6. XuMus 3J1eMeHTOB.

S-Onemenmol. Bonopon. Boga. Dnementsl [A-rpynmel. [llenounsie MeTaibl.
[IpupoiHbIE COEIMHEHUS HATPUSA U KIS, UX 3HAaYEHUE. DJIEMEHTHI
[IA-rpynmel. Kanpumid, ero nomydenue, pusnueckue 1 XUMHUECKUE CBOKWCTBA.
pIOnemenmol. Amomunuil. ['anorensl. ['anorensl B npupoze. buonorundeckas
pOJIb  TaJOreHOB. OJeMEHTbl VA-Trpynimsl. Bonoponneie coenuHeHus
ieMeHTOB VA-rpynnbl. Oxcuipl a3ota U (ocdopa, COOTBETCTBYIOIIME UM
KHCIOTEL. A30T U (ochop B MpUpoje, WX OUOJOTHYECKAS POJb. DIEMEHTHI
[VA-rpynnel. Yraepoa u ero amnorponus. Coilu yroJbHOM M KPEMHHUEBBIX
KHCIIOT, WX 3HadeHue U npumeHeHue. [IpupomooOpa3zyromas poisib yriaepoaa
IUIsl KUBOW M KPEMHUsI JJIsl HEXKHBOH NpHpoabl. d-Drnemenmsr. Menpb, IMHK,
XpoM, JKele30, MapraHel] KakK IIpOCTble BEIIeCTBAa, WX (U3MUECKHEe U
XUMHUYECKHE CcBOMcTBA. HaxoxaeHWe »>THX METAUIOB B IPHUPOJAE, HX
nosiyueHue 1 3HaueHue. CoeanHeHust d-3J€MEHTOB C Pa3IMYHbIMHU CTENEHSIMU
OKHCJICHUS.

JlaGopaTopHasi padora Ne7

XHUMUYECKUE CBOKWCTBA METAJLJIOB.

JlabGopaTopHasi padora Ne§

l13y4eHne CBOMCTB MPOCTHIX BELECTB U COEAMHEHNUH S-2JIEMEHTOB.
CamocrosiTesibHas padoTa o0yuyaroumuxcst

Pemenue 3a1a4 Ha IPOCThIE BELIECTBA.

Tema 2.
Opranuyeckas
XUMHS

Opzanu uecKasn xumusn

48

Jlekumsi 1. Teopusi crpoeHust OpraHuv4eCKUX CoeJUHEHU.

Teopust ctpoeHus opranmdeckux coeauHeHuid A. M. byrnepoa. CtpoeHue
aToMa yriepoja. OJIeKTpOHHOe OOJako W opOuTanb, S- W p-OpOUTaIH.
KoBasleHTHass XHMHYecKas CBi3b W €€ Kilaccuukauus IO Crocoly
MepeKkphIBaHus opOuTaneil (o- u m-cBsa3u). Kmaccudukamus opraHHYecKuX
coenunenuil. Kiaccudukanus opraHMYecKMX BEIIECTB B 3aBHUCUMOCTH OT
CTpoeHHs yriepoaHoi uenu. Kinaccuduxaius opraHnyeckux BEIeCTB IO TUITY
(GyHKIMOHATBHOM Tpynbl.OCHOBBI HOMEHKJIATYpbl OpPraHMYECKUX BEIIECTB.
TpuBuanpHble Ha3BaHMs. PannoHanbHas HOMEHKIIATypa Kak MpealecTBeHHUIA
nomenknarypel [UPAC. Howmenkmarypa IUPAC: npuHuumnsl oOpa3oBaHHS
Ha3BaHUI, CTAPIIMHCTBO (YHKUMOHAJIBHBIX TIPYNI, HX O0003HaueHHE B
npedurkcax u cyppukcax Ha3BaHUN OPraHUYECKUX BEILECTB.
CamocrosiTesibHasi padoTa 00yYarOmmMXxcst

Perienue 3a1a4 Ha KJIACCH(UKAIIMIO OPTaHUYECKUX COeTMHEHUN




Jleknusi2. IlpenejibHble YIJI€BOAOPOAbl. JTHJIEHOBbIE MW JHEHOBbIE
yriaeBogopoabl. ['omonornyeckuii pan ankanoB. [lonsitue 06 yrieBomopoaax.
HomeHnkiiatypa aJlkaHOB M alIKWJIBHBIX 3aMecTtuTeneil. duznueckue CBOMCTBA
alKaHOB. AJkKaHbl B mpupoAe. XUMUYECKHE CBOMCTBAa  AJKaHOB.
["anorenupoBanue (padorsl H. H. CemenoBa), nutpoBanue no Konosainony.
KpekuHr  ankaHoB, pa3jauyHble BUJbl  KPEKUMHIa, IPUMEHEHHE B
MPOMBILIEHHOCTH. [IUponau3 U KOHBepcus MEeTaHa, W30MepU3alusl aJKaHOB.
Obnact mnpuMeHeHus ankaHoB. [IpoMbIlIIEHHBIE CIIOCOOBI IMOJY4YEHUS
QJIKaHOB: TIOJIyYEHUE W3 TMPUPOIHBIX HCTOYHUKOB, KPEKUHT TapaduHOB,
[OJIyUeHUE CUHTETHUYECKOro OeH3WHa, Ta3uduKanus yris, TUIPUpPOBaHHE
aJIKaHOB. ['OMOJIOrMYecKUi psJl aJKEHOB. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE
CTPOEHHUE MOJEKYJbl ATHUJICHA U AJIKEHOB. XHWMHUYECKHE CBOMICTBA AJKEHOB.
OnekTpoGUIbHBIA ~ XapakKTep  Peaknuii, CKJIOHHOCTh K  pPeaKIHsIM
[IPUCOEIUHEHMS, OKUCTIEHUs, noaumepu3anuu. [IpaBuio MapkoBHUKOBaA U €ro
DJIIEKTPOHHOE 00OCHOBaHHUE. Peaxiuun raJIOTeHUPOBAHMS,
CUAPOTraAJIOT€HUPOBAHMS, THIpaTalluu, TuapupoBanusd. [Ipumenenue stuneHa u
nponwieHa. [IpombllieHHBIE CHOCOOBI  TOJIYYeHHsS ajKeHOB. Peakuun
NeruIpUPOBAHKS M KPEKUHTa ankeHoB. JIabopaTopHbIe CIOCOOBI MOTYYSHHS
ankeHoB. AnkaaueHsl. [loHsTre U KraccuuKamms TUSHOBBIX YTIIEBOJIOPOIOB
[0 B3aMMHOMY DPAacHOJIO)KEHUIO KpaTHbIX cBsi3eld B Mozekysne. [lonstue o -
BJIEKTPOHHOU CHCTEME.

IIpakTHyeckoe 3anaTne Nel

OmnpeneneHne XUMAYECKON (GOPMYJITBI BEIIECTBA 110 TPOAYKTAM €r0 CTOPaHHSL.
I[IpakTH4eckoe 3aHATHE No2

MN3yueHne XUMHYECKUX CBOMCTB, M30MEPUHU M HOMEHKIIATYPHI STHUIIECHOBBIX
YIII€BOJOPOAOB

CamocrosiTesibHas paboTa 00y4aromMXCs

Pemienue 3a1a4y Ha yrieBoAOPOAbl. AJIKEHbI U IUEHBI.

Jlexnus 3. AneTHJICHOBbIE yIJI€BOAOPOAbI. ApomMaTnyeckune
yriaesoaopoabl. I'oMOIIOTH30MeEpHUs MEKKIACCOBAsA, YIVIEPOJHOTO CKEJIeTa,
MOJIOKEHU ~ KpaTHOM  cBA3u. Peakumsa  3enuHckoro.  IIpumenenue
alleTUWICHOBBIX yriieBonoponoB. IlomuBuHunanerar. IlodydyeHue ankuHOB.
[lonyyeHnue aneTuieHa MNHPOJIM30M MeETaHa U KAapOUIHBIM  METOJIOM.
['omonornueckuii psx alkuHOB. HMueckuél psng  apeHoB. beH3onm  kak
[pEJCTaBUTENIb apeHOB. Pa3BuTHE MNpeacTaBlIeHUl O CTpoeHHH OeH3oIa.
XuMudeckue cBoWcTBa apeHoB. I[lpumepsl peakuuil 3IEKTPOPUIBHOTO
3aMEIICHUs: AJTOT€HUPOBAHMS, AJKWIMPOBaHUS (Karanu3atopbl Dpuaens—
Kpadrca), HutpoBanus, cyiabpupoBanus. Peakuuu ruapupoBaHus u
NpUCOeTUHEeHUsT XJiopa K OeH3omy. OcCOOEHHOCTM XHWMHYECKHUX CBOMCTB
rOMOJIOrOB O€H301a.

CamocrosiTesibHast padoTa 00y4arOMMXCs

Pemenue 3a1a4 Ha yriaeBo10pOAbl. AJIKMHBI M ApOMATUYECKUE YTIIEBOAOPOIBI.
JlabopaTopnasi padora Nel

OO6Hapy>keHue HenpeeNbHbIX COETUHEHNH B KEPOCUHE, CKUIHIAPE .

Jlexnus 4. IIpupoaHbie HCTOYHUKH YIJIEBOAOPOAOB.

Hedtb. Pextuduxanus HedTH, OCHOBHbIE (GpaklIUU €€ pas3/ieieHus, Hux
ucronb3oBaHue. Bropuunas mnepepabotrka HedTenpoaykTtoB. Kpekunr
HedrenpoayktoB. Pudopmunr nedrenpomykToB. KauecTBo aBTOMOOHIEHOTO
tortmBa. OktaHoBoe uyucio. [lpupomHbiii W TOMYTHBIM HE(TSHOW Ta3bl.
CpaBHEeHHE cocCTaBa NPUPOJHOTO U IOMYTHOI'O TIa30B, HUX IPAKTUYECKOE
ncnosb3oBanue. KaMmenHbl yronb. OCHOBHBIE HAIIPaBJICHHS HCIIOJIB30BAHUS
KaMeHHOTro yriid. KokcoBaHue KaMEHHOro yriisi, B)KHEHUIINE MPOAYKTBI 3TOrO




IMpOIECCCa: KOKC, KAMCHHOYTOJIbHAA CMOJIa, HAACMOJIbHAA BOJA.

Jlekums S. 'nApoKcHJIbHBIE COeJUHEHHS, AIb/IeTH/Ibl U KeTOHBI.

Crtpoenne u kiaccuduxanus crnuptoB. Krnaccuduxanus coupToB MO THUITY
YIJI€BOJOPOJAHOIO paJMKalla, YUCIY THMAPOKCWIBHBIX TPYIIl U THUIy aroma
YIJIepoJia, CBSI3aHHOTO C TUJAPOKCWIBHOM TpyHIod. XHUMHYECKHE CBOMCTBA
QJIKaHOJIOB. PeakIimoHHas CIoCOOHOCTh MPEJETbHBIX OJHOATOMHBIX CIHPTOB.
CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOWCTB OPraHMYECKUX M HEOPraHUYECKHUX
coeauHeHuil, coxepxamux OH-rpymmy: KUCIOT, OCHOBaHWHM, amM(pOTEpHBIX
coequHeHnil (Boabl, crnupToB). CrocoObl MmoiydeHus couptoB. [uaponus
rajioreHaJIkaHoB. ['maparanus ajkeHOB, yclIOBUsA €€ IpoBeneHus. OTaenbHbIe
[IPEACTABUTENM  AJKAHOJIOB. MHoOroaroMHsle couptel. HM3omepus wu
HOMEHKJIaTypa IMpEeACTaBUTEIEH JABYX- M TpPEXaTOMHBIX cnuprtoB. DeHod.
JJEKTPOHHOE M TPOCTPAHCTBEHHOE cTpoeHHe (eHona. BizammHoe BimsiHHE
apOMAaTUYECKOro0 KOJIbIla U THMAPOKCUIIBHOM TpymIibl. ['oMosiorndeckue psiabl
QIBJICTUOB M  KETOHOB. lloHsATHE O KapOOHWIBHBIX COCITUHECHHUSX.
DJNEeKTPOHHOE CTpPOeHHE KapOOHMJIBHOM Tpynmnbl. XHMHUYECKHE CBOMCTBa
QIbJIETUIOB U  KETOHOB. PeaknuoHHas CcrHoOCOOHOCTb  KAapOOHMIIBHBIX
coequHeHunil. [lpumeHeHne W ToNydyeHUE KapOOHWIBHBIX COCIUHEHHI.
[IpmeHeHne anbAeru0oB U KETOHOB B OBITY U IPOMBIIUIEHHOCTU. AJIbAETUIbI
u KeToHbl B mnOpupoie (d3pupHbie Macna, ¢epomonsl). Ilomydyenue
KapOOHUJIbHBIX COEIMHEHUN OKHMCIEHUEM CIHPTOB, THApaTaluedl ajJKUHOB,
OKHUCJICHHEM yIJIeBOJOpONOB. OTaenpHBIE MPEACTABUTENHM AIBICTUIOB H
KETOHOB.

JlabopaTropHasi pabora Ne2

OxucieHe CiupTOB Pa3IMuYHOrO CTPOECHUS XPOMOBOM CMECHIO.
JlabopaTopHasi paGora Ne3

[lonyuyenue rimnepara Meau.

JlabopaTopnasi pabora Ne4

AHaJIM3 BOCCTAHOBUTEIILHEIX CBOMCTB aIbJEeTUI0B.

CamocrosiTesibHAs padoTa 00y4arOIIMXCH

Pemenue 3a1a4 Ha TUAPOKCUIIbHBIE COEAMHEHUS

CamocrosiTesibHAs padoTa 00y4arOIINXCH

Pemenue 3a1a4 Ha aabAETUAbl M KETOHBI

Jleknus 6. KapOoHOBBIC KMCI0THI M MX IPOM3BOIHBIE.

['oMosiornueckuil psij MpeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[lonatne o0 KapOOHOBBIX KHUCIOTaX M HMX Kiaccupukauus. XUMHYECKHE
CBOMCTBa KapOOHOBBIX KHUCIOT. Peakiuu, WIUTIOCTpUPYIOMINE KHUCIOTHBIE
CBOMCTBAa U UX CPABHEHHME CO CBOMCTBAMM HEOPraHMYECKHX KHUCIOT. Peakiuu
brepudukanyu. CrnocoObl TodydyeHUs KapOOHOBBIX KuCHOT. OTaenbHbIe
MpeJCTaBUTENIM M WX 3HadeHue. OOIume crnocoObl IMONyYEHHs: OKHUCIICHHE
QJIKaHOB, AJKEHOB, MEPBUYHBIX CIUPTOB, albAerujoB. CloXHBIE 3PHUPHI.
CTtpoeHre U HOMEHKJIATypa CI0KHBIX 3(hupoB. CriocoObl MOTYUYEHUS CI0XKHBIX
b¢dupoB. XKupbl kak cioxHble 3Qupbl ruinepuHa. KapOoHOBbIE KHCIOTHI,
BXOJIMe B cocTaB >XKUpoB. Comu KapOOHOBBIX KuCIOT. Mpuia. CrocoOsl
[OJIy4eHHUsl COJieil: B3auMoJelCTBUE KapOOHOBBIX KHCJIOT C MeTalslaMH,
OCHOBHBIMM OKCHJaMH, OCHOBAHMSIMH, COJIIMHU; IEJIOYHON THIPOIU3 CII0KHBIX
A(upoBs.

JlabopaTopnast paGora NeS

M3ydeHne XuMHYECKUX CBOMCTB YKCYCHOM KUCIIOTBI

CamocrosiTesibHast padoTa 00y4arOMMXCs

PenieHue 3a1a4 Ha KapOOHOBBIE KUCIOThI U MX IPOU3BOIHBIE




Jlekumsi 7. Yri1eBoabl, AMUHbI, AMUHOKHUCJI0THI, O€JIKH.

[lonstue 00 yrueBogax. Knaccuduxamus yriaeBomoB. MoHo-, 1u- u
[10JIMCaXapubl, IPEACTABUTEIN KaX /101 IPYIIIb] YTIEBOIOB.

Mounocaxapuabsl. CTpoeHHEe M ONTHYecKas H30MEpHUsi MOHOCaXapHuIoB.
['moko3a, cTpoeHHe ee MOJEeKyabl M (usmueckue cBoiicTBa. Tayromepwus.
[lenTo3pl. Pubo3za u ne3okcupubo3a Kak MPEICTaBUTENN aJIbJIOTIEHTO3.
Crpoenue wmoiekyn. Crpoenue nucaxapuaoB. CTpoeHHE U XHUMHYECKHUE
cBoOiicTBa caxaposbl. JlakTo3a M ManbTO3a Kak M30Mepbl caxaposbl. OOmiee
cTpoeHue mnoaucaxapuaoB. CTpoeHHe MOJIEKYJIbl Kpaxmala, aMuio3a H
amuionekTuH. du3nueckue CBOMCTBa Kpaxmaia, ero HaxoX/J1eHue B IPUpoJe U
Oouonornyeckas ponb. [nmukoreH. Kiaccubukamuss um u3omMepusi aMUHOB.
[lonsitTue 00 amuuax. IlepBuuHbIe, BTOpPUYHBIE W TPETUYHBIC aMHHBIL.
AHWIMHOBBIE Kpacutenu. [loHsTHEe O cCUHTeTHMYeCKHX BOJIOKHAX. [lommamusl
Y MOJIMaMUIHbIe CHHTETHYECKHEe BOJIOKHA. [I[puMeHeHe 1 moay4eHrne aM1HOB.
[lonyuenne amuuHoB. Paborel H. H. 3ununa. Amunokucinotsl. [lonstue 06
aMUHOKHCIIOTaX, UX Kiaccupukanus u crpoeHue. OnTuueckas U30MepHUs o-
AMUHOKHCIIOT. benku. benkm kak mnpupoaseie noauMepsl. HykienHoBble
KUCIOTHl. HyKJIeMHOBBIE KHCIOTHI KaK MpPUPOJHbIe MojauMepbl. HykieoTuasl,
ux crpoeHue, npuMmepsl. AT®O u AJI®, ux B3auMONpeBpaIleHUe U POJib 3TOTO
[polecca B Mpupoje

JlabopaTopHas padora Ne6

YrineBonsl. [lonucaxapums!.

JlabopaTopHasi padora Ne7

3y4yeHue cBOICTB OelIKOB

CamocrosiTesibHast paboTa 00y4aroUuXxcs

Peenue 3a1a4 Ha yrieBoabl

Jleknusi 8. BuoslornyecKH aKTHBHbIE COeIMHEHHs. XUMHSI B JKU3HH
odmecrBa. @Pepmentsl. [lonsTHe 0 ¢depmeHTax kKak o0 OHOJIOTHYECKUX
Katanuzaropax OenkoBoil mpupojsl. OCOOEHHOCTH CTPOEHHUS U CBOMCTB B
CpPaBHEHHH C HEOpPraHMYeCKMMHU Karaju3aTtopamu. Butamuusl. Ilonarue o
BuTaMuHax. Mx ximaccudukamuss u oOo3HaueHue. Hopma mnorpebreHus
BUTaMUHOB. BogopactBopumeie (Ha npumepe ButamuHoB C, rpynnsl B u P) u
KUpopacTBoOpuMble (Ha mpumepe BuUTamMuHOB A, D u E). ABuTamunO3bI,
CUTIEPBUTAMUHO3Bl W TUMOBUTAMHUHO3BI, WX TpoQrIakTuKa. [ OpMOHBI.
[lonsiTHe ©0 TrOpMOHaxX Kak OWOJIOTMYECKHM aKTHBHBIX  BEIIECTBAX,
BBITIOJTHSIOLIUX SHIOKPUHHYIO PETyJSLUI0 KU3HEAESATEIbHOCTH OPTraHU3MOB.
XUMHUST U TPOU3BOACTBO. XHMMHYECKash MPOMBIIUIEHHOCTh M XHUMHUYECKHE
TEXHOJIOTUU. XUMHUS B CEJTbCKOM XO03SMCTBE. XMMHU3ALHUS CETBCKOT0 XO03SIIICTBA
1 ee HampaBieHUs. XHUMHS U DKOJOTHS. XHUMHUECKOE 3arpsi3HEHHE
oKpyKatomel cpenbl. OxpaHa Tuapochepbl OT XUMHUYECKOTO 3arpsi3HEHUS.
XuMHUsT U TOBCEAHEBHAs XW3Hb uenoBeka. Jlomaminss anteka. Motoume u
yuctsmue cpeactsa. Cpeactsa 00pbObl ¢ OBITOBBIMU HACEKOMBIMHU.
JlabopaTopHasi paGora Ne8

Oo6napyxenue Butamuaa A, C u D B moaconHeuyHom Macie, ss0J109HOM COKE U
B KYPHHOM KEJIITKE, COOTBETCTBEHHO

JlabGoparopHasi padora Ne9

CpaBHEHHUE CBOWCTB MblJIa 1 CHHTETUYECKMX MOIOIIHUX CPEICTB

3 MaTepuaJIbHO-TeXHUYECKOE H Y1eOHO-MeToAuYecKoe obecneyeHue JUCHHILINHBI (MOYJIs1)

3.1 CnennanbHble MOMELIECHHS JJIS1 PeaJu3aluy NPOrpaMMbl




Hns  peammzanmu  nporpammbl  yueOHoM muctuiuinHbl  [100.01  «Xumus» mpeaycMOTPEHBI
CIIEYIOIINE CHEIUAIbHBIE IOMEIIECHUS:

CrnenuaabHoe nomemenue Ne 116 npexncrabisger co0oil ydeOHYIO ayJIUTOPHIO ISl MTPOBEACHHS
y4eOHBIX 3aHATUH BCEX BHUIOB, IMPEIyCMOTPEHHBIX OOpa30BaTEIbHOW MPOrpaMMON, B TOM YHUCIE
IPYIIOBBIX U HHAUBUAYAIBHBIX KOHCYJIbTAIUI, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUYHOU aTTECTALINH.

[TepedyeHb OCHOBHOTO 000PYIOBAHHMS:

[IpoeKImOHHBIN YKpaH.

[TepeHocHOI HOYTOYK.

ITpoextop Acer X1230S, makcumanbHoe paspemienue 1024x768
DIIeKTPOHHBIN MUKpocKkon «Mukpomen» 1Bap. 3-20 mudpoBoii ¢ kamepoi
Bechl Texunueckue

CymunpHbIi mkad

XuMuyeckas mocynaa

Habop xuMuuecknx peakTHBOB

Jocka

YueOHast mebennb

V4eOHO-HArIAIHEIE ITOCOOHUS:
YuebHo-uH(OOPMAIIHOHHBIC CTEH/IbI — 7 IIT.
KommiekT yueOHbIX BUICO(DUITBEMOB
TemaTnueckre WILTFOCTPALIHH.

[TporpamMHuoe obOecrieueHme:

Onepanuonnas cucreMa Microsoft Windows 10

[Taketsl mporpamMHubIx npoaykroB Office 2010.

CpenctBo antusupycHoit 3amutel ESET Endpoint Antivirus

Crienanu3upoBaHHBIl  BUPTYAIBHBIH KOMIUIEKC JIA0OPATOPHBIX paboOT 1O Kypcy XHMHUS, 5
71a00paTOPHBIX PadoT.

3.2 UudopmanmonHoe odecneveHne pean3aniu NporpaMmbl

3.2.1. OcHoBHas1 JIMTEPaTYpa

1. T'abpuensn, O. C. Xumus g npodeccuii U CneruaibHOCTeH TEXHUYECKOTO MPoduiis : yaeOHUK
JUISL CTYACHTOB YUpeXIeHUW cpemHero mpodeccruonanbHoro obpaszoBanmst / O. C. I'abpuensn, U. T.

OctpoymoB. — 9-e m3m., crep.. — MockBa : Axagemus, 2020. — 272 c. — (IlpodeccuonansHoe
obOpazoBanme: OOmeoOpazoBarenpHble aucuurumabl). — ISBN  9785446894048. —  Tekcr:
HEIOCPEICTBEHHBIN.

3.2.2. JlonoJiHUTEIbHAS IUTEPATYpPa

1. T'abpuensn, O. C. Xumus: npakTUKyM : ydyeOHOe 1nmocolue JUisl CTYyJIEHTOB YUPEKIECHUIN CpeHero
npodeccuonanbHoro obpazoBanmst / O. C. Tlabpuensn, WU. I'. Octpoymon, C.A. Cmankos, H.M.
HopodeeBa. — 7-e usm., crep.. — MockBa : Axagemwus, 2019. — 304 c. — (IIpodeccuonanpHoe
obpaszoBanmue: OOmieoOpazoBarenbHble guctuiinHbel). — ISBN  9785446880928. — Teker
HEMOCPEICTBEHHBIN.



2. T'abpuensta, O. C. Xumus: TeCThl, 3aJaud W yNpaXHEHUs : ydeOHOe mocoOue IJisi CTYIEHTOB
yapexaeHui cpeanero npodeccruonansaoro odpaszosanus / O. C. I'abpuensn, I'. I'. JIsicoBa. — 8-¢ u3.,
crep.. — MockBa : Axkanmemus, 2020. — 336 c. — (IIpodeccuonampHoe oOpa3oBaHue
ObmeobpazoBarenbHbie quctuInab). — ISBN 9785446892389. — TekcT : HenmocpeCTBEHHBIH.

3. AHdunorenoBa, M. B. Xwumus : yyeOHUK M MPAKTHKYyM JJII CPEIHETO MNpodhecCHOHATBLHOTO
obpazoBanus / U. B. Audunorenosa, A. B. ba6bkos, B. A. [TonkoB. — 2-¢ u3., ucnp. u gom. — MockBa
: UzmarensctBO IOpaiit, 2023. — 291 ¢. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-
11719-6. — Tekcr : onekTponHbiii // OOpasoBarenbHas 1utatdpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/513807.

4. OneiinukoB, H. H. Xwumusa. Anroputmsl pemieHus 3agad M TECTbl : ydeOHOe mocoOue Jyis
cpennero npodeccuoHanbHoro obpazosanus / H. H. Onelinukos, I'. I1. MypaBbseBa. — 3-¢ u3J., HCTIp. U
norn. — Mocksa : MznmatenbctBo FOpaiir, 2023. — 249 c. — (IlpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-9916-9665-4. — Texkct : anexTpoHHbIN // ObpazoBatenbHas miardopma FOpaiit [caiit]. —
URL: https://urait.ru/bcode/513860.

5. Pocun, U. B. Xumusa. Y4eOHHMK M 3aa9HUK : JUIS CpeaHEro nmpodeccuoHalbHOro 00pa3oBaHus /
H. B. Pocun, JI. I. Tomuna, C. H. ConoBseB. — Mocksa : U3garensctBo FOpaiit, 2023. — 420 c. —
(ITpodeccuonansuoe ob6pazoBanue). — ISBN 978-5-9916-6011-2. — Tekcr : 2ICKTPOHHBIA //
Oo6pazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512022.

6. Xumus. 3agauHuK @ ydyeOHoe mocoOue i cpenHero npodeccroHanbHoro oopasosanus / FO0. A.
Jlebener [u ap.] ; mox obmiei penakuueii I'. H. @aneeBa. — Mocksa : U3narensctBo FOpaiit, 2023, —
236 c. — (ITlpodeccronansuoe oopazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr : 35eKTpOHHBIH //
Oo6pasoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513091.

7. 3aines, O. C. Xumus. JIabopaTopHblii MpakTUKyM M COOpHUK 3ajady : yyeOHoe mocolue s
cpennero npodeccuonanbHoro oopaszoBanus / O. C. 3aitiieB. — Mocksa : U3parensctBo KOpaiit, 2023.
— 202 c. — (ITpodeccuonanbHoe oOpazoBanue). — ISBN 978-5-9916-8746-1. — TekcT : 31eKTPOHHBII
// ObpasoBarensHas mwiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513541.

3.2.3 Meroauyeckas Jureparypa

1. Xumus: wmeTonuyeckne ykazaHus K JabopaTopHbIM paboTaM Juisi CTyIeHTOB 1 Kypca
cneuuanbHocter CIIO 09.02.07 "MHdopmanumonHsle cuctemsl M mnporpammupoBanue”, 11.02.16
"MoHTaX, TEXHHYECKOE OOCITY)KMBAaHHWE U PEMOHT JJIEKTPOHHBIX MpUOOpOB U ycrpoiicts", 15.02.12
"MoOHTaX, TEXHHYECKOe OOCIYXHBAaHHE M PEMOHT IPOMBIIUIEHHOrO 000opyaoBaHus" (IO OTpacism),
23.02.07 "Texuuyeckoe oOCTy>KMBaAaHHUE W PEMOHT JBHUTATENIeH, CUCTEM W arperatoB aBTOMOOWICH",
27.02.07 "YmpaBineHHe KayecTBOM MPOJYKIMH, MpoLeccoB U ycayr" (Mo oTpacisiM) OYHOW (HOpMBI
oOyuenuss / MuHHCTepCTBO Hayku M BbIcuiero oOpasoBanusi Poccuiickoit ®denepaunu, Kyzbacckuit
roCyJapCTBEHHbIN TexHudyeckuil yHuBepcuteT uM. T. @. I'opbaueBa, Kadenpa teopum u MeToquKu
npodeccuoHaIbHOTO 00pa3oBanus; coctaButenb B. D. Cyposas. — Kemepoo: Ky3['TVY, 2019. — 108 c. —
URL: http://library.kuzstu.ru/meto.php?n=4911 (nara o6pamenus: 09.01.2020). — TeKcT: AIEKTPOHHBIH.

2. XuMusi: METOAMYEeCKHe yKa3zaHHus Uil cTyneHToB | kypca cnemmanpHOcTerd CITO 09.02.07
"Undopmannonnsie cucreMsl u nporpammupoBanue’; 11.02.16 "MoHTax, TEXHUYECKOE 00CITyKUBaHUE
U PEMOHT dJIEKTPOHHBIX TPHOOpoB u ycTpoucTB"; 15.02.12 "MoHTax, TEXHUYECKOE OOCITYy)XHBaHUE U
PEMOHT TPOMBINUIEHHOTO oOopynoBaHus" (mo otpacisam); 23.02.07 "TexnHudeckoe oOCITyKHBaHUE U
PEMOHT JiBUTaTeNel, CUCTeM U arperatoB aBToMobOmiieit"; 27.02.07 "YnpapiieHue kauecTBOM MPOAYKIUH,
nporeccoB u ycayr" (mo orpacisiM) o4HOM (opmbl 00ydeHuss / MHHUCTEPCTBO HAyKM U BBICIIETO
obpazoBanus Poccutickoit peneparuu, Kyzdacckuii rocyapCTBEHHBIM TEXHUYECKHH YHUBEPCUTET UM. T.
@. I'opbaueBa, Kadenpa Teopun u MeToauku mpoecCHOHATBLHOIO 00pa3oBaHMs ; cOCTaBUTENb B. O.
Cyposas. — Kemeposo: KysI'TVY, 2019. — 27 ¢. — URL.: http://library.kuzstu.ru/meto.php?n=5004 (marta
obpamenus: 09.01.2020). — TekcT: 37EKTPOHHBIN.



http://library.kuzstu.ru/meto.php?n=4911
http://library.kuzstu.ru/meto.php?n=5004

3. Xumuss [DNEeKTpOHHBIH pecypc]: METOAWYECKHE YyKa3aHWs K TPAKTHYECKUM 3aHITHAM H
caMOCTOATENIbHON paboTe st cryaeHToB crnenranbHocTerd CITO 09.02.07 "MubopmanmoHHbIE CUCTEMBI
u nporpammupoBanue”, 11.02.16 "MoHTaX, TEXHHYECKOE OOCITY>KMBAHHE W PEMOHT 3JIEKTPOHHBIX
npubopoB u ycrpouct", 23.02.07 "TexHudeckoe oOCTYy)KMBAaHHE W PEMOHT JBUTATEJICH, CHUCTEM U
arperaroB aBromoOwiei" ounoit popmer o0ydenus / PI'BOY BO "Kyzbac. roc. Texd. yH-T um. T. @.
I'op6aueBa", Kad. Teopun u meroauku npod. odpazoBanus ; coct. B. 3. Cyposas. - Kemeposo: Ky3['TV,
2018. — 31 c. - [locrymna osnektpoHHas Bepcus: http://library.kuzstu.ru/meto.php?n=9224(nara
obpamienusi: 30.05.2022). — TeKCT: 31€KTPOHHBIN.

4, Xumus [DIEeKTpOHHBIM pecypc]: METOJAMYeCKHe YyKazaHus K JabopaTopHbIM paboTam s
crynertoB cnenuansHocteir CIIO 09.02.07 "HMHbopManmoHHBIE CHUCTEMBI W MPOTpaMMHpOBaHHE",
11.02.16 "MoHTaxX, TEXHHYECKOE OOCITY)KMBAaHHE M PEMOHT S3JEKTPOHHBIX IMPUOOPOB W YCTPOHCTB",
23.02.07 "TexHuueckoe OOCITy)KMBaHHWE W PEMOHT JBHUTaTENCH, CHCTEM W arperaroB aBTomMoOuiei"
ouHoit ¢opmbr o0yuenus / ®I'bOY BO «Kyszbac. roc. texn. yH-T um. T. @. ['opbaueBa», Kad.

Marematuku ; cocT. B. O. Cypomas. - Kemeposo: Ky3['TVY, 2018. — 61c. - [octynHa sneKkTpoHHas
Bepcus:  http://library.kuzstu.ru/meto.php?n=9229 (mara o6pamenus: 30.05.2022). —  Tekcrt:
3JIEKTPOHHBIN.

5. XuMusi: METOANYECKHE PEKOMEHIAINM Ul OPraHU3alUK IPAKTUYECKUX U Ja00paTOpHBIX paboT
cryaentoB crnenuanbHocTH 09.02.07 «MHpOpMAMOHHBIE CHUCTEMBI W NIPOTPAMMHPOBAHHUE»/ COCT.
O.B.Tuxonosa; puwman Ky3['TY B r. benoso, Kadenpa roproro gena u rexHochepHoii 6€30macHOCTH —
benoso, 2022. - 70 C. Hocrynna 3JIEKTPOHHAs BEpCHS:
https://eos.belovokyzgty.ru/course/view.php?id=426#section-2 (nara oopamenus: 30.05.2022). — Tekcr:
3IIEKTPOHHBIM.

6. XuMusi: METOIMYECKHE PEKOMEHIAIMH JJISi OPTaHU3alUNd CAMOCTOSITETIbHON paboThl CTYIEHTOB
cneuuansHoct 09.02.07 «MHpopMannoHHbIe CUCTEMBI U MporpaMmmupoBaHue»/ coct. O.B.TuxoHoBa;
¢umman Ky3['TVY B r. benoso, Kadenpa ropaoro nena u trexnocepnoit 6ezonacnoct — benoso, 2022. —
42 c. Jloctynna osnexTpoHHast Bepcus: https://eos.belovokyzqgty.ru/course/view.php?id=426#section-2
(mata oopamenus: 30.05.2022). — TekcT: 37EKTPOHHBIH.

3.2.4 UnTepHeT pecypchl

1. Odunmaneheiii caiit Ky3bacckoro rocyapcTBEHHOTO TEXHHUUECKOTO yHUBepcuTeTa nMeHu T.d.
I'opb6ageBa. Pexxum nocryna: https://kuzstu.ru/.

2. O¢unmaneheiii cait pumana Kys['TVY B r. benoo. Pexxum nocryma: http://belovokyzgty.ru.

3. OnektpoHHas oOydatomas cucrema ¢uimmana Ky3['TY B r. beroBo.  Pexxum nocryma:
http://eos.belovokyzgty.ru/.

4. DneKTpoHHbIE OMOINOTEUHbIE CUCTEMBI:

- O6pasoBarenbHas wiathopma IOpaitr [Dnekrponnslii pecype]. — Pesxxum moctyma: https://urait.rul/.

- OnekTpoHHass OubnmoreuyHas cuctema «Jlaub» [DnekTpoHHBIM pecypc]. — Pexum nocrymna:
https://e.lanbook.com/

- DnexkTpoHHas OMOIMOTEeKa M3JaTeNnbcTBa AKaaeMusi [DIeKTpOHHBIN pecypc]. — Pexxum nocryma:
https://academia-library.ru/

- OmnekrponHas Oubnuoreunas cucreMa ZNANIUM.COM [DOnexrponnslii pecypc]. — Pexum
noctyna: https://znanium.com/

5. Enunas xomnexuust L{uppoBeix oOpa3zoBaTenbHBIX pecypcoB [DNeKTpoHHBIA pecypc]. — Pexum
nocryma: http://school-collection.edu.ru/, ceo6oaHbI#. — 3ari. ¢ 9KpaHa.

6. EnuHoe OkHO JocTynma K HWH(POPMALMOHHBIM pecypcaM [DIeKTpOHHbIM pecypc]. — Pexum
noctyna: http://window.edu.ru/, ceo60aHbIH. — 3ari. ¢ 9KpaHa.

7. ®enepanbHbIi LEHTP WHGOPMAIIMOHHO-00PA30BATEIbHBIX PECYPCOB [DNEKTPOHHBINA pecypc]. —
Pexxum noctyma: http:/fcior.edu.ru/, ceo6oaHbIi. — 3ari. ¢ 3KpaHa.

8. XuMuku u XuMus [DIEKTpOHHBIN pecypc]|: *KypHal XUMHKOB-3HTY3MacTOB. — Pexxum nocryma:
http://chemistry-chemists.com/, ceo6oaHbI#. — 3ari. ¢ 3KkpaHa.
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http://library.kuzstu.ru/meto.php?n=9229
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http://eos.belovokyzgty.ru/
https://urait.ru/
https://e.lanbook.com/
https://academia-library.ru/
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9. Xumusi [DneKTpoHHBIH pecypc]: y4yeOHO-METOJMUYECKUH JKypHAI JUIS YYHUTENed XUMHU U
ecrecTBo3Hanus / M3matensckuii 1om «IlepBoe ceHTsOpsi». — Peskum moctyna: http://him.1september.ru/,
CBOOOJIHBIN. — 3aril. ¢ 3KpaHa.

10. Xumus B mkoiie [DIEKTPOHHBIH pecypc|: HAYYHO-TEOPETHUCCKUI W METOAUYCCKUN KypHAI. —
Pexum noctyna: http://www.hvsh.ru/, ceo6oaubIii. — 3ari. ¢ skpaHa.

11. Xumusa u Ku3Hb [DIEKTPOHHBIM pecypc|: HaydHO-TIOMYJSIpHBIA KypHai. — Pexxum mocryma:
http://www.hij.ru/, cBo6oHbIN. — 3ari. ¢ FKpaHa.

4.0Opranu3anusi CaMOCTOATEJIbHOMH PadoThl 00y4aK0IMXCS

CamocTtosTenpHas paboTa 00yJarOIIMXCsl OCYIIECTBISIETCS B 00heMe, YCTAHOBJICHHOM B paszelne 2
HACTOSIIEH MPOrpaMMbl AUCIUIUIMHBL. J{J151 caMOCTOSITEIbHOM paboThl 00YYaIOLIMXCS TIPEAYCMOTPEHO:

IHomemenne Ne 219 jgasi  camMOCTOATENbHOH PpadoThl  00y4aKOIIMXCH  OCHAIICHHOE
KOMHI:IOTGpHOfI TGXHI/IKOfI C BOBMOKHOCTBIO ITOAKJIIFOYCHUSA K I/IH(l)OpMaIII/IOHHO-TGHGKOMMYHHK&HHOHHOﬁ
cetn «/HTepHET» M oOecrneueHneM JOCTyNa B AIEKTPOHHYI0 HH(OPMAlMOHHO-00pa30BaTENbHYIO CpeIy
00pa30BaTesIbHOI OpraHu3alnu.

[TepeueHb OCHOBHOTO 00OPYAOBAHUS:

OO6mas nokanpHas KOMIObIOTEpHAst ceTh HTepHeT.
ABToMaTu3upoBaHHbIe paboune mecta — 10
Komnerorep-mono6i10k Lenovo Idea Centre C225 -10 .
Huaronans18.5"Pa3pemenunel 366 x 768

Tunosast konduryparus AMDE-Series / 1.7 I'Tu /216 /500 I'6
['urabutHeril Ethernet

MakcumanbHbIi 00beM onepaTUBHOM nmamMsaTi 81°6
UnrepdeiicbiRI-45uHDMI.

YyebHast Mebenb

YueOHO-HarIs AHbIE TTOCOOUS:
NudopmaninonHbie CTeH b 2 IT.
TemaTuueckre WILTIOCTPAIIUH.

[TporpamMmmHoe obecrieueHue:

Onepaunonnas cucreMa Microsoft Windows10

[Takets! mporpamMmubIX npoaykros Office 2010.

CpenctBo antuBupycHoi 3amutel ESET Endpoint Antivirus

JocTyn K SIeKTpOHHbIM OHOIMOTeuHBIM cucTeMaMm «Jlauby, «HOpaift», «Akanemusy,
«Znanium,comy

o6ubmoreke Ky3['TY, cnpaBouno - mpaBoBoil cucteme «Koncynbrantllimtoc», 31meKTpOHHOH
uH(popMalnoHHO-00pa3oBarenbHO cpeae ¢wmmana Ky3['TY B 1. benoBo, wuHpopmaimoHHo-
KOMMYHHUKAIMOHHOU ceTn «MHTEpHET».

ABUC: 1-C 6ubamnorexa.

Ilomemenne Ne 318 jas camocrosiTelbHOW PpadoThl  00y4YAIOUIMXCH  OCHAIEHHOE
KOMITbIOTEPHOM TEXHUKOW ¢ BO3MOKHOCTBIO MOJKIIIOUYEHHUS K MH()OPMAIIMIOHHO-TEIEKOMMYHHKAIIMOHHON
cetn «VHTepHET» U oOecrneueHneM JoCTymna B IEKTPOHHYI0 HH(OPMalMOHHO-00pa30BaTENbHYIO CpEy
00pa30oBaTeNbHOI OpraHu3alnu.

[TepeyeHb OCHOBHOTO 000OPYIOBAHHMS:
OO0m1as JIokaJibHAsi KOMIIBIOTEpHAs ceTh VIHTEepHeT.
ABToMaTu3upoBaHHbIe paboune mecta — 20


http://him.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/

Hoyt0yxu-20
ABTOMaTH3MpPOBaHHOE pabouee MECTO MPENoaBaTeNs

[Tpoueccop Intel Core 13-2120 Sandy Bridge 3300 MI'1; s1155, oneparuBHas mamsite 8 I'6 (2x4 ['0)

DDR3 1600MI 11, sxéctkuit auck 500 I'6 7200 rpm
Buneo-kapra AMD Radeon RX 560 2 I'6
[TpunTep nazepusiii HP LaserJet Pro M104a
WNurtepaktuBHas cucremMa SmartBoardSB680
[TepenocHas kadenpa
dnunyapr
YueOHnast mebenb

YyeOHO-HarIsIIHBIE TOCOOUS:
[lepexuiHbie CUCTEMBI — 21IIT.
TemaTuyecKkrue WUTFOCTPAIUN

[TporpammHoe obecrieueHue:

Omnepanuonnas cucrema Microsoft Windows 10

[TakeTts! mporpammubix npoaykToB Office 2010

CpenctBo antuupycHoii 3ammtel ESET Endpoint Antivirus
[TporpaMMHBIif KOMITIEKC Smart AJ11 UHTEPAKTUBHBIX KOMILJIEKTOB.
Hoctynm K D3JEKTpOHHBIM OUOIMOTEUHBIM cucTeMaMm <«JlaHby,

«IOpaiiT»,

«AxaneMusy,

«Znanium,com» 31eKTpoHHON OubimoTexe Ky3I'TY, snexTpoHHOM MHGOPMAMOHHO-00pa30BaTENbHOM
cpene ¢pmwmana Ky3I'TY B r. benoBo, nHPpOpMaAIMOHHO-KOMMYHUKAIIMOHHOU ceTr « HTepHET.

5. ®oHa OlEHOYHBIX CpeacTe Jad IMPOBCACHUA TEKYLIEro KOHTPOJIHA, l'[pOMC)KyTO‘IHOﬁ

aTTeCTallMH oﬁyqamumxca mo AMCUMIJIMHE

5.1 ITacnopT ¢oHIa OLIEHOYHBIX CPEACTB

NeHaumenoBanue, Conep:xkanue | Kog Pe3ynbTaThl, He0OX0AUMBIE 1T ®opma TeKylIero
pa3nesioB | (TeMbl) pa3jesa | KoMie (opMupoBanus cOOTBETCTBYIOLIEIH KOHTPOJISI
AUCHUTIIMHBI TeHINH KOMIeTeHIINH pe3yJbTaTOB,
HEeO00XOANMMBIX JIJIsI
¢opmupoBanus
COOTBETCTBYIOLIEH
KOMIeTeHINH
1 Pa3gen 1. Tema 1. OK 01, VIngyHOCTHBIE Pe3yabTaThI: 'Y cTHBIN WH
O6mas xumus. HeoprannueckasOK 02, - c(hOpMHUPOBaHHOCTh MHUPOBO33pPEHUA, TUCHbMCHHBIN
XUMMUA. OK 03, COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIOOIMpOC.
Tema 2. OK 04’ Pa3sBUTHA HAYKU H 00IIIECTBEHHOU HpaKTI/IKI/I,HpaKTquCKHe
Opranndeckasi OK 07, 0OCHOBAHHOTO HA JIHATIOTe KYJIbTYp, a TaKKepaGOThI.
XHMMSL. OK (9 Pa3IuyHbIX (OPM OOIECTBEHHOTO CO3HAHMS, ITaGopaTopHble
OCO3HAHHME CBOErO MECTa B MONHKYILTYPHOMpaGoy,

MUpE;
- TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO, B
TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTKEHHUH
Bcel XKHU3HU, CO3HATCJIBHOC OTHOIICHHE K
HETPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO
ycremHol npo)eCCHOHAIBHON U 00IIECTBEHHOM
NesITeNbHOCTY;

HaBBIKM COTPYJHHMYECTBA CO CBEPCTHUKAMH,
MeTbMU  MJIQZILLIETO BO3pacTa, B3POCIBIMH B
o0Opa3oBaTenbHON, OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-MCCTIeIOBATENbCKOM,  MPOGKTHOH U
MPYTUX BUAAX AEATEIbHOCTH.




MeTanpeuMeTHue Pe3yabTaThl:
- YMCHHC CaMOCTOSATCIBHO OIPCACIATE LEIN

JACATCIIBHOCTH n COCTaBJIATh TIJIaHBI
ACATCIIBHOCTH, CaMOCTOATCIIbHO OCYIICCTBIIATD,
[KOHTPOJHPOBATH n KOPPCKTUPOBATH

IEITENBHOCTh, MCIIONB30BATh BCE BO3MOXKHEIE
[PeCYpChI I JOCTHXKEHUS TTOCTABICHHBIX IICICH
M peanu3aluy IUIAaHOB JESTEIbHOCTH, BHIOUPATH
YCIICIITHBIC CTPATETUN B Pa3JIUYHBIX CUTYAIUIX;

- BJIaJICHUE HABBIKAMU MO3HABATEIILHOM, Y4eOHO-
MCCIIEIOBATENIbCKON M MPOEKTHOM NeSITeIbHOCTH,
HaBBIKAMH pa3pelieHus MpooIeM; ClIOCOOHOCTh 1
TOTOBHOCTH K  CaMOCTOSITEIbHOMY  ITOMCKY
METOJAOB  pEIICHHWs]  TNPaKTHISCKUX  3aaad,
MMPUMEHEHHUIO PA3IMIHBIX METOJIOB MTO3HAHWIS,

- TOTOBHOCTH u CII0COOHOCTH K
CaMOCTOATEIBLHON UHPOPMAITUOHHO-
IMO3HaBaTEILHOM JIEITENBHOCTH, BIIaJICHUE
HaBBIKaMH TOJIy4YEHHUS HE00X0IMMON

MHpOpPMALMM W3 CcJOBaped pasHBIX THIIOB,
YMEHHE  OpHUEHTHpPOBATbCS B PA3JINYHBIX
MCTOYHUKAX WHPOPMAITUH, KPUTHUYECKU
OLICHMBATh M HWHTEPIPETUPOBATh HH(OpPMAIHIO,
[OJIy4aeMyl0 W3  Pa3lIMYHBIX  HCTOYHHUKOB.
I[IpenMeTHBIE pe3yabTAThI:

- cpopMUPOBAHHOCTh TPEACTABICHUNA O MeECTe
XUMUU B COBPEMEHHOW HAYYHOU KapTHUHE MUPA;
[MOHUMAaHWE POJM XUMHUH B (OPMHUPOBAHHUU
Kpyrozopa “ (QyHKIHOHAJBHOH TI'PaMOTHOCTU
MEJIOBEKA ISl pELIEHNS TPAKTHYECKUX 33/1a4;

- BJIaJIEHHE OCHOBOIIOJIATAOIUMHI XUMHUYECKUMHU
[TOHSITHAMH, TEOpHUAMH, 3aKOHAMHU "
BaKOHOMEPHOCTAMH; YBEPEHHOE IOJIb30BaHUE
XUMHUYECKON TEPMUHOJIOTMEN U CHMBOJIUKOM;

- BJIaJleHHEe OCHOBHBIMH METOAAMHU HAyYHOTO
[TO3HAHMUS, HCIIONIb3YEMBIMU B XUMUH:
HaOJIO/ICHUE, OTHCaHUe, U3MEpeHue,
PKCIIEPUMEHT; YMEHUE 00padaThiBaTh, O0BICHSITH
[pe3yabTaThl TMPOBENEHHBIX ONBITOB W JeJaTh
BBIBOZIbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH
METOJIbI MO3HAHMSI MPHU PEIIECHUH MPAKTHYECKUX
Banad;

- cpopMupoBaHHOCTH YMEHHS J1aBaTh,
KOJMUYECTBEHHBIE OIIEHKH M MPOBOANUTH PACUETHI
MO0 XMMUYECKUM (popMyniaM U ypaBHEHHSAM;

L BJIJICHUE MpPaBWIAMH TEXHUKH O€30M1aCHOCTU
[IPH UCIIOJIF30BAaHMH XUMHUECKHX BEIIECTB;

- c(hOpMHUPOBAHHOCTh COOCTBEHHOM IMO3UIIUHU 10
OTHOUICHUIO K XUMHYECKOH WH(OpMAaIH,
[OJy4aeMOU 13 pa3HbIX HCTOYHHKOB.

5.2 TunoBbie KOHTPOJIbHbIE 3aIaHUS WJIH HHbIE MATEPHAJIbI
5.2.1 OueHo4YHbIE CpeACTBA NP TEKYLIEM KOHTPOJIe

Tekymuii KOHTponb OyaeT 3aKiI04aThCs B ONPOCE OOYYAIOMIMXCSA IO KOHTPOJBHBIM BOMPOCAM
TUCUUIUTMHBL "XuMus'", IpoBepKe NPaKTUYECKUX paboT U OTYETOB IO TaOOPaTOPHBIM paboTaM.

IIpuMepHBbIii NepeYeHb KOHTPOJIBHbIX BOIIPOCOB.



1. CocTaBHUTb MEKTPOHHYIO U AJIEKTPOHHO-TpapUUECcKyt0 (POPMYIIBI aTOMa 3JIEMEHTA C MOPSAIKOBBIM
HoMepoM 21. Yka3zaTh BaJIeHTHBIE JIEKTPOHBI. K KakoMy ceMeMCTBY OTHOCUTCS 3JIEMEHT?

2. Hammcarp smextpoHHbie GopMynsl HOHOB Sn’’ u S? . DIEKTPOHHBIM KOH(GHIYPAIAM KAKHX
HENTpaJIbHBIX aTOMOB COOTBETCTBYIOT 3TH (POPMYJIbI?

3. YKa3aTh THUI XUMHUYECKOH cBsi3u B Mojekyiax Hp, |z, HI, Nal. IlpuBectu cxemy mepekpbIBaHHS
ANEKTPOHHBIX 00JIAKOB U HaMpaBJIeHUE CMEUICHHS 3JIEKTPOHHOM MJIOTHOCTH.

4. TlogOepure KaTOAHOE U AHOAHOE MOKPHITHS 1 KoOanbTa. OOBsICHUTE CBOI BHIOOD.

5. JlaiiTe onpeneneHrue KOPPO3UH METAIIIOB.

6. OcHOBHBIE BUJIbI KOPPO3UU METAJIIOB.

7. OT xakux (akTOpOB 3aBUCUT CKOPOCTb KOPPO3UHU METAJLIOB.

8. IlpuBenuTe npuMep MeTaa, CHOCOOHOTO TaCCUBUPOBATHCS.

9. Metoapl 60pBOBI ¢ KOPPO3UEH METAIIOB.

10. B gem oTiMuMe KaTOIHBIX U AHOAHBIX METAJUIMYECKUX TTOKPHITHHA.

11. JlerupoBaHuE METAILJIOB.

12. NHrnbupoBaHure KOPPO3HUHU.

13. [aiite onpeneneHne 3EeKTPOInu3a pacCTBOPOB.

14. Vkaxute, KaKue IpoLECcChl IPOTEKAIOT HA KATOJ€ U aHO/I€, KaK OHU 3apSIKEHBI.

15. Yro takoe nmonsapuzanus. [loreHuan pa3inoxeHus 1 nepeHanpsKeHus.

[Ipn mpoBeneHMH oOIpoca KaXaoMy oOydaromemycsi OyAeT 3aaHo 3 BONpoca, Ha KOTOpPhIE OHU
JIOJDKHBI IaTh OTBETHI.

Kpurepun oneHuBanus:

- 90-100 6am10B — IpY NPAaBUIBHOM U TIOJTHOM OTBETE Ha TPH BOIPOCA;

- 80-89 6anoB — npu NpaBUIBHOM U ITOJTHOM OTBETE Ha J[Ba BOIIPOCA;

- 60-79 6amoB — MpH MPaBUIILHOM M HEIOJIHOM OTBETE Ha JBa WM TPABUIBHOM U TIOJIHOM OTBETE
Ha OJIMH U3 BOIIPOCOB M YaCTUYHOM OTBETE Ha OCTAJILHBIC;

- 0-59 OGayioB — mpH MPaBUIBHOM M HEMOJHOM OTBETE TOJBKO HAa OJHMH M3 BOIPOCOB, IpH
OTCYTCTBUY NPABWIBHBIX OTBETOB Ha BOTIPOCHI.

IIIxana oueHUBaHUsA

KomnuectBo OauioB 0-59 60-79 80-89 90-100
[1Ixana orleHUBaHUS 2 3 4 5

JladopaTropHbie padoThl.
JlaGopaTopHble paOOTHl MPUBEACHBI B METOJMYECKHUX YKa3aHUAX K J1a0OpaTopHbIM paboTaM IO
IUCIUILIINHE <« XUMHAIY.
I[To naGoparopHbIM paboTam mpeacTaBisercs oTyeT. OTYET T0JIKEH COAepKaTh:
Hazpanue paboThl.
Lenp mabopaTopHO PabOTHI.
3anuce TaHHBIX OTIBITA.
YpaBHEHUs IPOTEKAIOMINX XUMHUECKUX PEAKLIUH.
OcHOBHbIE pacyeTHbIE POPMYJIBI.
I'paduku, TabauIb - eciiu TpedyeTcs Mo 3aAaHUIO.
HaGmronenus u BBIBOJIBI.

NoakowhE

Kpurepun onieHuBanus:

- 90-100 O6amioB - mpH BBHINOJHEHHUH BCEX MYHKTOB B TMOJHOM 00b&ME, 6e3 ommOOK; clesaHbl
NPaBUJIHHBIE BHIBOJIBL;

- 80-89 OamnoB - mTpU BBIIOJHEHWHW BCEX IYHKTOB B IIOJHOM OOBEME, HO JIOMYIICHBI
HE3HAUUTENIbHbIE OUIMOKY B pacyeTax He BIUSIOLIME Ha BBIBO/;

- 60-79 6amnoB - mpu BHINOJHEHUU BCEX IYHKTOB B IOJHOM 00BEME, HO B pacuerax JOMYIIEHBI
OLIMOKH, BIHAIOLINE HA BBIBOJ;

- 0-59 6annoB - mpu 0POpMIICHUN PA3/IEIOB B HEITOIHOM 00bEME.



KomnuectBo 0auios 0-59 60-79 80-89 90-100
Hlkama onfeHUBaHUA 2 3 4 5

IIpuMepbl NpaKkTHYECKHX PadoT

Tema 1.3 Knaccol neopeanuueckux coeOuHeHuil.
1. Ha3zoBuTte coeiuHEHUs U ONPEIETUTE KIIACC HEOPraHUYECKUX BEIIECTB:
Zn(N03)z, Al(OH)3, Na,O, H,SO,, Na[A'(OH)4(H20)2], NaHSO,, CO,, CrOHSO,4, K3AsOy,
(NH4)2[PtC|4], NaHZSbO4, K3[F€(CN)6], P,0Os, C&(HCOg)z, Nag[CO(CN)e].
2. Hamummre HOHHO-MOJIEKYIIsipHOE ypaBHeHue peakiuii: Pb(NO3), + KI —
HCI + Na,CO3; —
BaCl, + Na,SO, —
H,SO, + KOH — 3.
3. Hanuiure ypaBHEHUs IPEBPAILICHUIA:
Na;O — NaOH — Na,SO4
Mg — MgSO, — Mg(OH),
Fe — Fe203 — F6C13
BaO — BaCl, — Ba(NO3);,
Ca — CaCl; — Ca(OH);

Tema 1.3 Xumuueckue peaxyuu
1. Paccunraiite n3MeHeHHe cTaHIapTHOM SHTaNbNMU peakuun (AH ) ):
CaO) + H20() — Ca(OH)yx)
AH®50g -635,5 -241.8 -986,2 kJI>x/MoNb

2. PaccunraiiTe M3MeHeHHe CTaHAApPTHOM SHTpomuH peakinuu (AS°y,). O 4eM CBHIETENBCTBYET

3HaK.
CuClyy + HoOp) — CuOg) + 2HCl
AS°9s 108,1 70,1 42,6 186,8 JIx/(K Xmomb)

3. Beruuciaure usmenenue sHepruu ['mbOOca peakiuu mpu yKa3aHHOW TeMmIeparype, CUuTasi, 4To
peareHTbl HaXOJATCA B CTaHJAPTHOM COCTOSHMH, a 3HaueHUs: AH®zg n AS°y93 peakiuu He 3aBUCIT OT
TEeMIIepaTyphl.

Bo3mokHa 1 peakiys TepMOAMHAMHUYECKU B 3THX ycnoBusax. T = 660 K

AlyO3) + 3S03(:) — Alx(SO4)3()
AH°,9s -1676,0 -395,8 -3442.2 kJI>x/MONb
AS®s98 50,9 256,7 239.2 JIx/(Kxmomp)

Tema 1.3 Xumuueckue peaxyuu
1. Hanumure KuHETHYECKOe ypaBHEHHE JUIs peakuuid (mpsMoit u o0patHoif): aA + bB < ¢C + dD
2502(r.) + O2(r.) «» 2SO3(r.)
N2(r.) + 3H2(r.) «> 2NH3(r.)
2. Ilpu mosbimennn temneparypbl Ha 50°C CKOpPOCTb XMMHYECKOM pEaKLMU YBEIWUYMIach B 243
pa3za, BEIYUCINUTE TeMIEepaTypHbId KOA((OULIHEHT CKOPOCTU peaKuu?
3. Ilpu cocTossHNN paBHOBECHS B CUCTEME:
6HF(r.) + N2(r.) < 2NF3(r.) + 3H2(r.), AH° > 0 PaBHOBecHble KOHIIEHTpPALMH YYaCTBYIOIINX
BEIIECTB PaBHBI (MOJIb/M):
[HF] =2; [N2] =7; [NF3] = 4; [Hz] = 3. Onpenenute: a) — KOHCTAHTY paBHOBECHH,
0) — B KaKOM HaIIPaBJIECHUHU CMECTUTCS] pAaBHOBECHE C POCTOM TEMIEpPaTypHl,
B) — B KAKOM HaIlpaBJIEHUU CMECTUTCS PAaBHOBECHE, €CIIM YMEHBIINTh 00BbEM PEAKLIMOHHOTO COCYAA,
I') — €CJIM YBEJIMYUTH KOHIICHTPAIIUIO UCXOIHBIX BEIECTB.

Tema 1.4 Pacmeopul
1. pOH pactBopa coctaBisier 9. Berauciure xonuentparmio [H'], [OH] n pH cpensl.



2. Paccuuraiite koHuentpanuio nonos OH’, ecin konuentpauus [H'] = 10 moms/m. UYemy paBeH
pH cpenpr.

3. Kakue u3 nepeuncieHHbIX cojieit moaBepratotcs ruapoiusy: Na,COsz, KCI, Cr(NO3)s, NHsNO,.

Jist Kax a0l U3 TUIPOIU3YIOIIMXCS COJIeH HalucaTh YpaBHEHUS THAPOJIN3a B HOHHO-MOJIEKYISIPHON
U MOJICKYJIIpHOHU (popMax, yKa3zaTh peakIuio e€ pacTBopa.

Tema 1.5 Oxucnumenwro - 680CCmMaHocUmMelbHblE peaKuuu

1. CocTaBbTe DJIEKTPOHHBIE ypaBHEHUS U mnoabepure KOPPUIMEHTH HOHHO-3JIEKTPOHHLIM
MCTOOM B pCAKIIUU:

KCIO; + MnSO, + KOH — K,MnO,4 + KCI + H,0
Cd + KMnO4 + H,SO4 — CdSO4 + MnSO, + Ky,SO4 + H,O

2. OHpeI[eJII/ITe MCETOAOM 3BJICKTPOHHOI'O Oaylanca KOB(b(bI/IHI/IeHTBI B YpPaBHCHHUAX OKHUCIUTEIIBHO-

BOCCTAaHOBHUTCJIIBHBIX peaKL[I/If/’I:
Zn + H2804(K0Hu) =27nS0, + SO, + H,O

3. Kakoii nOH BEIIIOITHSCT POJIb OKHUCIUTECIIA, BOCCTAHOBHUTECIIA B BBIIIC YKA3aHHBIX peaKum{x?

Kpurepun onieHuBanus:

- 90-100 Gam1oB - IpH MPAaBWIIBHOM PEIICHUH TPEX 3aJIaHUH;

- 80-89 6ansoB - mpu MPaBUIIBHOM PELICHUHU JABYX U HETIOJIHOM PELICHUH TPETHETO 3aJaHHS;

- 6079 Ganna - mpu MPaBUIBHOM PEHICHUU OJHOTO U HEMOJHOM DPELICHUH BTOPOrO U TPETHETO
3aJJaHHS;

- 0-59 Gamna - mpu MpaBUIBHOM pELICHUH TOJBKO OJHOTO 3aJaHUSl WIM TMPU OTCYTCTBHH
NPaBUIBHOTO PEIICHUS HA BCE 3aaHMs.

IIIxana oneHuBanusg
KomnuectBo OamuioB 0-59 60-79 80-89 90-100
[1Ixana orleHUBaHUS 2 3 4 5

5.2.2 OueHouHbIe cpeACTBA NPU MPOMEKYTOUYHOI aTTecTalNU

[TpomexyTouHas arrecTanusi oOydaroumxcs Mo AucHuIuinHe "Xumusa' sBisercss o0sA3aTeNbHOM.
®opmMoil IpoMeKyTOUHON aTTecTaluu sBiseTcs nAuddepeHIupoBaHHbIM 3a4eT, B Mpolecce KOTOPOTro
ornpezensercs CGOpMUPOBAHHOCTh 0003HAUEHHBIX B paboueil mporpaMme KOMIIETEHIIUH.

Bonpocsl k 1uddepennupoBanHoMy 3a4eTy

1. llepuonnyeckas cucrema snementoB J[.M. Menneneesa. Ilepuoanyeckuit 3akoH. CTpyKTypa
nepuoauyeckoit cucrtembl. I[lepuonpl. I'pynmbl. [leproauyueckoe W3MEHEHUE CBOMCTB BJIEMEHTOB H
COEMHEHUI: KUCIOTHO-OCHOBHBIX U OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX.

2. Knaccel Heopranwdeckux coeawHeHud. [Ipocthie u cimoxkHbie BemecTBa. Oxcuapl. OCHOBHBIC,
KHUCTIOTHBIE U aM(poTepHbIe THAPOKCUABI. Comu.

3. THUIBI XUMHYECKHX CBSI3CH.

4. Xumudeckas kuHeTHKA. CKOPOCTh XUMUYECKOM PEaKIUH.

5. 3aBHCHMOCTBH CKOPOCTH XMUMHUYECKON peakiuu oT Temneparypsl. [Ipasuno Bant-I'odda.

6. dakTOpHIl, BAUSIONINE HAa CMEIIeHne XUMUUYECKOTo paBHOBecHs. [Ipuniun Jle-IllaTenbe.

7. XuMuueckas TEpMOJIMHAMHKA. TepMOIMHAMUYECKHE TTapaMeTphl. XapakTepUCTHIeCKHe (DYHKITIN
COCTOSIHHUSL.

8. JlucriepcHble cucteMbl. DMynbenn. CycnieH3nu. KoionHeie pacTBOPEI.

9. DrnekTponuTHYECKas OUCcONManus BoAbl. VOHHOE Tpou3BeACHHE BOJBL. BoIOpoAHBIH u
TUAPOKCUIBHBIN NTOKa3aTesn. KHUCII0THO-OCHOBHBIE UHIANKATOPBI.

10. OkuCIUTENBHO-BOCCTAHOBUTENbHBIE peakiinu. CTeneHb OKHUCIEHUsA. BoccraHoBuTenu u
okucauTenn. OKUCIEHUE U BOCCTAHOBIICHHUE.



11. Meramnsl. IlonoxeHne METaUIOB B NEPUOJUYECKOM CHCTEME W OCOOEHHOCTH CTPOSHHS MX
atomoB. OOmue cnocoObl NOIYYEHUsI METAJIIOB.

12. Kopposuss metayuioB. Ilonatue koppos3uu. XumuyecKas KOpPpO3us. IIEKTPOXUMHUYECKAs
Koppo3us. CriocoObl 3alUThl METAJIIOB OT KOPPO3UH.

13. Hemeramnsl. [Tonoxenne HemetamuioB B Ileproauueckoil cuctemMe, 0COOEHHOCTH CTPOCHHS HMX
aTOMOB. DJIEKTPOOTPULATEIbHOCT. XUMUYECKHE CBOMCTBA HEMETAJLIOB.

14. s-Onemenmur. Bonmopon. Boma. Dnementsl [A-rpynmel. Illenounsie meramibl.  [Ipupoanbie
COCJIMHEHUSI HATpUsl W Kaius, UX 3HadyeHwe. OneMmeHThl I[A-rpynmnbl. Kanmenuii, ero mnosyuyeHue,
¢du3nUeckre 1 XMMUYECKHE CBOWCTBA.

15. p-Onemenmur. Amomunuii. ['amorensl. ['anorensr B nmpupoje. bruonornyueckast posib rajoreHoB.
OnemeHTsl VA-TpyIIbL.

16. d-Onemenmoer. Menp, HMHK, XPOM, XKeJI€30, MapraHel] Kak IMpOCThIe BEIIECTBA, UX (HU3NUECKUE U
XUMUYECKHE CBOWCTBA.

17. Teopus crpoenus opranuuyeckux coeauHenuit A. M. Bytneposa. CtpoeHue aToma yriepona.
DNeKTpOHHOE 00JIaKo U OpOUTab, S- U p-OpOUTAIIH.

18. Knaccudukanus opranndeckux coenuHenuii. Homenknarypa IUPAC: npunuumnsl o6pazoBaHus
Ha3BaHWH, CTApIIMHCTBO (DYHKIMOHAIBHBIX TPYII, WX O00OO3HaueHHe B mpedukcax u cydpdukcax
Ha3BaHUN OPraHMYECKUX BEILECTB.

19. T'omosornueckuii psim ankaHoB. [loHsTre 00 yriaeBomopomax. HomeHkiaTypa amkaHOB U
aJIKWIbHbIX3aMecTUTeNe. Pu3nueckne CBOMCTBA alKaHOB. AJIKaHbl B IPUPOJAE. XUMUYECKHE CBOWCTBA
AJIKaHOB.

20. IIpomblnuieHHbIE CHOCOOBI MOJYYEHHs alKaHOB: IOJYYEHHE M3 TNPUPOJIHBIX HCTOYHHMKOB,
KpeKUHrmapauHOB, OTy4eHUE CHHTETUYECKOT0 OCH3MHA, ra3uUKaIHs YT, THIPUPOBAHUE aJIKAHOB.

21. T'omonoruueckuil psj aakuHOB. M30Mepus MeXKiIaccoBas, YIJEpOIHOIO CKelleTa, MOJI0XKEHUs
KpaTHOM cBsA3U. Peakuust 3ennHcKoro.

22. IlpuMeHeHMe aleTUIICHOBBIX yriieBonoponoB. IlomuBuHunanerat. IlomydeHune anKuHOB.
[Tonydenue aneTusieHa MUPOJIM30M METaHA U KapOUIHBIM METOJIOM.

23. T'omonoruueckuil psa ankuHoB. Mueckuil psa apeHoB. beH305m Kak HpeAcTaBUTENb apeHOB.
Pa3BuTHe npeacraBiaeHuil 0 cTpoeHnH GeH3011a.

24. Xumnueckue cBoiictBa apeHoB. Ilpumepbl peakiuii  3MeKTpO(UIBHOTO  3aMElICHUS:
aJIOreHUpOBaHMsl, aNKWInpoBaHus (katanuzatopsl @punens—~Kpadrca), HUTpoBanus, cyabGupoBaHUsL.
Peakuuu ruspupoBaHus U IPUCOSAUHEHHS XJI0pa K OEH301Ty.

25. Hedptp. Pexktndukamus HedTH, OCHOBHBIE (pakIuHM ee pasJelieHus, WX HCIIOJIb30BaHHE.
Bropuunas nepepabotka HedrenpoaykToB. KpekuHr HedrenpoayKToB.

26. Pudopmunr HedrenpoaykroB. KagecTBo aBTOMOOHIBHOTO TOTUIMBA. OKTaHOBOE YHUCIIO.

27. Ilpuponuslii 1 nonmyTHBIN HePTAHOM ra3sl. CpaBHEHHE cOCTaBa MPUPOJHOTO U MOMYTHOIO T'a30B,
UX MPaKTUYECKOE UCTIOIb30BaHUE.

28. Kamennsiii yronb. OCHOBHbIE HampaBJICHUS MCIIOIB30BaHMS KaMeHHOro yris. KokcoBanue
KaMEHHOTO yTJIsl, BaKHEHIINe MPOAYKThI 3TOrO Mpoliecca: KOKC, KAMEHHOYT0JIbHAsl CMOJIa, HaJICMOJIbHAS
BOJIA.

29. Crpoenne u Kiaccuuranus cruptoB. Kiaccupukaiws CUpTOB MO TUITY YTIEBOJOPOIHOTO
pajuKala, 4Mciay THAPOKCWIBHBIX TPYNI M THUIy aroMa YIJIEpOJa, CBSA3aHHOIO C THUIPOKCHIBHOU
TPYIIION.

30. PeakunoHHass CIOCOOHOCTH MpENENbHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHHE KHUCIOTHO-
OCHOBHBIX CBOMCTB OpPraHMYE€CKHX M HEOPraHWYECKUX COEIMHEHUH, conepxamux OH-rpynmy: Kucior,
OCHOBaHUHU, aM(POTEPHBIX COETUHEHUH (BObI, CIUPTOB).

31. CmocoOsbl momrydeHust CiiupToB. [ MIponn3 ranoreHankaHoB. [ mapaTamnus aaKkeHOB, YCIOBHS €€
npoeaeHus. OTaeNnbHbIE IPEACTABUTENN AJIKAHOJIOB.

32. MHoroatoMHble cnupThl. M30MepHst 1 HOMEHKIIaTypa MpeAcTaBUTENCH IBYX- U TPEXaTOMHBIX
CIIUPTOB.

33. deHout. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE (eHOIa.



34. T'omonoruueckue psabl ajdbIeruaoB U KeTOHOB. IloHsATHE O KapOOHWIBHBIX COCTUHEHHUSX.
DNEKTPOHHOE CTPOEHUE KapOOHMIBHOM IpyIIibl. XUMUYECKUE CBOWCTBA aJIbJICTHI0B U KETOHOB.

35. Anpnerunsl U KeTOHBI B mpupojae (3¢upHbie macna, ¢epomonsl). [Tomydenne kapOOHUIBHBIX
COCIMHEHUI OKUCIICHHEM CIHUPTOB, THApATalliell alKMHOB, OKHUCJICHHEM YIJIEBOAOPOJOB. OTAeNbHbIC
NPEJCTaBUTENN alIbJACTHIOB U KETOHOB.

36. 'omonoruveckuii psig MpeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. [loHstHe o
KapOOHOBBIX KHCIIOTAX U MX KIacCUPHUKAIHsI. XUMHUYECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT.

37. CnocoOsI moTydeHus CIOKHBIX 2(UpoB. KHUpbI Kak cilokHbIe 23GUpHI TimiepruHa. KapooHoBbIe
KHCJIOTBI, BXOJAAIIUE B COCTaB kUpoB. Coau KapOOHOBBIX KMCIOT. Mblia.

38. Ilouartue 00 yrneBomax. Kuaccudukanus yriaeBonoB. MoHO-, Iu- U THOJUCAXapUBbI,
NPEJCTaBUTENN KAXKI0U TPYIIIBI yIIIeBO10B. MOHOCAXapuIbl.

39. CtpoeHue M XMMHUYECKHE CBOWCTBa caxapo3bl. JlakTo3a M MaibTo3a Kak M30MEphl Caxapo3bl.
CtpoeHue MoJIeKyIIbl KpaxMaia, aMuii03a U aMWIONEKTUH. [ TMKoreH.

40. I'mrokoza, cTpoeHue ee MOJeKynbl u (usudeckue cBoiictBa. Tayromepus. [lento3sl. Puboza
UEe30KCUpr003a KaK MPeICTaBUTENN aJlbJI0IEHTO3.

41. Knaccudukamuss u uzomepus amuHOB. [lonsitne 00 amuuax. IlepBuuHbIe, BTOpUYHBIE H
TPETUYHbIC AaMUHBI. AHWINHOBBIE KpacuTelH. [IoHATHE 0 CHHTETHYECKHX BOJIOKHAX.

42. Tlonuamuapl U TOJHAMHIIHBIE CUHTETUYECKHE BOJOKHA. lIprMeHeHue W MOJydeHHe aMHHOB.
[Tomyyenue aMHHOB.

43. Amunokucnotsl. [lonstue 06 aMuHOKMCIOTaX, UX Kiaccudukanus U crpoeHue. OnTuueckas
U30MEPUSI0-aMUHOKHCIIOT.

44. benku. benku kak npupoHbie nonuMmepsl. HykinenHoBbie KuciaoTel. HykieMmHOBBIE KUCTOTHI KakK
PUPOIHBIE MTOJTUMEPHI.

45. ®epmentsl. [lonstue o ¢pepmMeHTax Kak 0 OMOJIOTHUECKHUX KaTaau3aTopax OeIKOBOW MPHUPOIBI.
Oco0eHHOCTH CTPOEHUS U CBOMCTB B CPAaBHEHUHU C HEOPTaHUYECKUMH KaTalu3aTOPAMHU.

46. Buramunsl. [lonstue o BuramuHax. Mx knaccudukanus u o6o3nayenue. Hopma norpebienus
BUTaMUHOB. BozmopactBopumble (Ha nmpumepe ButamuHoB C, rpynnsl B u P) u xupopactBopruMble (Ha
npumMepe BuTaMuHoB A, D u E).

47. Topmonsl. IloHsATHE O TOpMOHAX Kak OWOJIOTMYECKH AKTHBHBIX BEIIECTBAX, BBIMOIHSIONIINX
9H/IOKPUHHYIO PETYJISALHIO )KU3HEAEATEIbHOCTH OPTaHU3MOB.

48. XuMus U MPOU3BOJICTBO. XUMHUYECKasl MPOMBIIUIEHHOCTh U XUMHYECKHE TEXHOJIOTHHA. XUMHUS B
CeNIbCKOM XO03sliicTBe. XMMHU3aIMs CEIbCKOI0 X035HCTBA U €€ HalpaBJIeHus.

49. Xumus u dKoyorus. XUMHUECKOE 3arpsi3HEHUE OKpyXkaromiel cpeapl. OxpaHa ruapocdepsl ot
XUMHUYECKOT0 3arpsi3HEHHS.

50. Xwumus v TOBCETHEBHAS KU3Hb YelloBeKa. JlomarHss anTeka. Moromye 1 YUCTSIIHE CPEICTBA.

CpenctBa 60pb0OBI ¢ OBITOBHIMU HACEKOMBIMH.

Kpurepun onieHHBaHMsI OTBETA 110 BOIIPOCAM:

- 100 GannoB - mpy NpaBUIHLHOM U IOJHOM OTBETE Ha TPU BOMPOCA;

- 80-99 6amioB - mpu MpaBUILHOM H ITOJIHOM OTBETE Ha JIBa BOIIPOCA U MPABHIBLHOM, HO HE ITOJIHOM
OTBETE Ha IPYTrOil U3 BOMPOCOB;

- 60-79 6anna - mpu NpaBUILHOM U MOJHOM OTBETE Ha OJMH BOIPOC MU MPABHUILHOM M HEMIOJTHOM
OTBETE Ha JIBa BOIIPOCA;

- 0-59 Ganna - mpu NpaBUIBHOM M HEMOJHOM OTBETE TOJBKO Ha OJIMH M3 BONPOCOB WM NpHU
OTCYTCTBHH NPABUIIbHBIX OTBETOB Ha BOMPOCHI.

Kpurepuu onenku 3a nudhepeHupoBaHHbIA 3a4eT

bamneOnenka TpeboBaHus K 3HAHUSIM
90- OtmuunO OlleHKa «OTJIMYHO» BBICTABIIETCS CTYACHTY, €CIIM OH TIyOOKO |
100 [IPOYHO YCBOUITI IIPOrpaMMHBII MaTepual, MCYEPIBIBAIOILE,

MOCJIEI0BATEIbHO, YETKO U JIOTMYECKU CTPOIHO ero wusjaraer, yMeeT
TECHO YBS3bIBAaTh TEOPHIO C MPAKTUKOH, CBOOOJIHO CHpAaBISIETCS C
3aladyaMM, BOIIPOCAMU U JIPYTMMH BUAAMH MPUMEHEHUS 3HAHUN, MpHUEM




HC 3aTPpYAHACTCA C OTBCTOM IIPU BUJOU3MCHCHUU 3a,Z[aHI/II>’I, HCIIOJIB3YCT B
OTBETE MaTepHall Pa3jIMYHOW JIUTEpPaATyphl, MPABWIBHO OOOCHOBBIBAET
MPUHATOE  HECTAaHJAPTHOE  pEIICHHEe, BIAJEET  Pa3HOCTOPOHHUMU
HaBBIKAMH W TPUEMaMHU  BBINIOJIHEHUS IPAKTHYECKHX 3a1ad 110
(dhopMupoBaHHIO 00IIETTPO(HECCHOHATEHBIX KOMIICTCHIIUN.

80-89 Xopomro OrneHka «XO0poI10» BBICTABISETCS CTYACHTY, KOTOPBIM JEMOHCTPUPYET
[POYHbIE TEOPETUUYECKUE 3HAHUSA, BIAJCET TEPMUHOJOTHUEH, JeNaeT
apryMEHTHPOBAHHBIE BBIBOJBI W O00OIIEHUS, TPUBOAUT MPUMEPHI,
MOKa3bIBaeT CBOOOJHOE BIAJCHUE pEYbl0, HO TMPH OTOM JIEJIAeT
HECYIIECTBEHHbIE OMNOKU, KOTOPBIE OBICTPO UCIIPABIIIET CAMOCTOSITEIILHO
WY TIPU HE3HAYUTEJIbHOW KOPPEKLIUU MTPENOIaBATEIIEM.

60-79 Y 10BIETBOPHUTEIBHO Ouenka "yJIOBJIETBOPUTENIBHO" BBICTABIAETCS CTYAEHTY, KOTOPBIN
JEMOHCTPUPYET HErIyOOKHE TEOpEeTHYECKHE 3HAHUs, IMpOsABIAET ciaado
chOopMUpOBAaHHbIE  HAaBBIKM  aHalM3a  SIBJIGHUW U TPOIIECCOB,
HEJIOCTATOYHOE YMEHHUE JeJaTh AapryMEHTHUPOBAHHBIC BBIBOJABI U
MPUBOJIUTH TIPUMEPHI, MMOKA3BIBAET HE JIOCTATOYHO CBOOOIHOE BIIAJICHUC
peublo, TEPMHUHOJIOTHEH, JIOTMYHOCTBIO U  IOCIEI0BATEIbHOCTHIO
W3JI0KEHUS, JEJIaeT OIMMOKUA, KOTOPHIE MOXET HCIPABUTH TOJIBKO IPHU
KOPPEKIMHU MTPernoaBaTeieM.

0-59 HeynosnerBoputenbHo ONEHKA «HEYTOBIECTBOPUTEIBHO» BBICTABISETCA CTYACHTY, KOTOPBIH HE
3HAaeT 3HAYUTENBPHOW YacTH MPOrPaMMHOI0 Marepuajga, HEyBEPEHHO
OTBEYAET, JIOIYCKACT CEpPhE3HbIE OMIMOKH, HE WMEET IMPEACTABICHHUH IO
METOJMKE BBINOJIHEHHUs NpakTudyeckoil pabotel. Kak mnpaBuio, orneHka
«HEY/IOBJIETBOPUTENIBHO» CTAaBUTCA CTYAEHTaM, KOTOpble HE MOTYT
MPOAOIDKUTh OOydeHue Oe3 JONOJHHUTEIbHBIX 3aHATUH 10 JIaHHOH
JTUCITUIINHE.

5.2.3 MeTroguyeckue MaTepuabl, ONpeAeIsione NpoueIypbl OLeHNBAHUS 3HAHUI, YMECHHUH,
HABBIKOB M (MJIM) ONBITA AeATEIbLHOCTH, XapaKTepu3youue 3ranbl GOPMUPOBAHUS KOMIIETECHIHI

[Topsimox  opraHu3ald  TPOBENEHHUS TEKYIIETO KOHTPOJII M IMPOMEKYTOYHOW aTTEeCTAIlUU
npezacraBieH B IlojgoxkeHMH O NpPOBENEHUM TEKYLIEro KOHTPOJs M IMPOMEXYTOUYHOM aTTecTaluu
oOyyaroluxcsi, OCBaMBAIOUIMX 00pa3oBaTElIbHbIE MPOTrpaMMbl  CPEIHEr0  MPOQPECCHOHATBHOIO
obpazosanus B Kys['TY (M 06/-10).

6. Uuble cBeeHus U (MJIM) MaTepUaJIbl

[Ipu ocymiecTBiIeHnH 00pa30BaTENLHOTO MpoIlecca MPUMEHSIOTCS Cleayromue oOpa3oBaTelbHbIE
TEXHOJIOTHUH:

- TpPAaJMIMOHHAs C HCIOJIb30BAHUEM COBPEMEHHBIX TEXHUYECKHUX
CPENCTB;

- UHTEPAKTUBHAsL.
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