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Pabouas mporpamma yueOHOI npenMeTa pacCMOTpeHa U 0J00peHa MPeAMETHO- [IUKIOBOM
KOMHCCHEW MmperogaBaTeseit oomenpodecCHoHaTbHOTO UKIIA.

Pabouas mporpamMma y4ueOHOM npeameTa pa3paboTaHa Ha OCHOBE:

(denepanbHOrO0 TOCYAapCTBEHHOTO 00pa30oBaTENLHOTO CTaHAapTa CpPEOHEro OOIIero
obpazoBanus (nanee — ®I'OC COO), yreepxkaennoro [Ipukazom MunucrepcTBa 00pa3oBaHus 1
Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. N413 (3apeructpupoBad MUHUCTEPCTBOM
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denepanbHON 00pa30BATENBLHOM MPOTPaMMBI CpeIHEro oO0IIero obpa3zoBaHus (nauee -
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c ydyeToM (enepanbHOr0 TOCYJAapCTBEHHOTO 00pa3oBaTeNbHOTO CTAaHJApTa CPEIHEro
npodeccuonaibHoro obpaszoBanus (manee — DPI'OC CIIO) mo cmnemmanbHOocTH 38.02.03
OnepannoHHas JesTeNbHOCTh B JIOTUCTHKE, YTBEPXKACHHOIO IMpHKa3oM MuHuUCTEpCTBaA
obpaszoBanust u Hayku Poccuiickoit ®@eneparuu ot 21.04.2022 1. N 257 (3apeructpupoBaH
MunuctepctBoM octuruu P® 02.06.2022 r. N68712) u [IpumepHOIi 0OCHOBHOM 00pa30BaTEIbHOM
nporpamMmsl o cnenuanbHocTH 38.02.03 OnepanroHHas I1eITeNbHOCTh B TIOTUCTHUKE.

BnyTtpenuss skcneprusa:
3asenyromas YMY 3amerra JI.H.
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1. HOACHUTEJIBHASA 3AIINCKA
1.1. OOmas xapakTepucTHKA IPOrpaMMbl y4eOHOI0 mpeaMeTa

XUMMsI KaK 2JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPAET 0COOYIO POJIb B CO3JaHUN HOBOM
0a3bl MaTepHaIbHON KYJIbTYPHI, BHOCHT CBOM BKJIaJ B JOPMHUPOBAHUE PAIIIOHAIBHOTO HAYYHOTO
MBILIJIEHHS], B CO3JIJaHHE LIEJIOCTHOTO MPEJCTAaBICHHUS 00 OKpYXarollleM MHUpE KaK O €IMHCTBE
IOPUPOIBI M YeNIOBeKa, KOTOpoe (OPMHUPYETCs] B XUMHUHM Ha OCHOBE MMOHWMAHHSI BELIECTBEHHOTO
COCTaBa OKPYXKAIOIIETO MHUPA, OCO3HAHMs B3aMMOCBSI3M MEXKIY CTPOCHHEM BEHIECTB, HX
CBOWCTBAMH U BO3MOXHBIMH 00JIaCTSMU PUMEHEHUSI.

CoBpeMeHHas XMMHMSI KaK HayKa CO3MJATeNIbHAsA, HAyKa BBICOKMX TEXHOJIOTUH HallpaBJICHA
Ha pelIeHHE TJ00AJbHBIX MPOOJIEeM YCTOWYMBOTO pA3BUTHUSI UEJIOBEUYECTBA - CHIPHEBOM,
SHEPTeTHYECKOM, THUIICBOW, HKOJIOTHYECKON O€30MacHOCTH M OXpaHbl 370pOBbs. TecHO
B3aMMOJEHCTBYSl C JPYTMMHU €CTECTBEHHBIMU HayKaMH, XMMHS CTajlla HEOTHEMJIEMOW YacCThIO
MHUPOBON KYJIbTYpbl, HEOOXOJUMBIM YCIIOBHEM YCIEIIHOTO TpyJda M KM3HM KaKIAOro 4jeHa
o01iecTBa.

Cocrapnsrommmu  nipeameta "Xumusa" sBisitores 0a3oBble Kypehl - "OpraHuueckas
xumua" u "OOmias 1 HeopraHuveckass XUMHs'', OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHHsI KOTOPBIX
ABJISIOTCSI OCHOBBI 0230BOM HAyKM: CUCTEMA 3HAHUH MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM
3HaHUH U3 001IeH XUMUH) U OpraHruuecKoi Xxumun. GopMUpOBaHKE JaHHOM CHCTEMbI 3HAHUH MTPH
U3y4eHHUH IpeaMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHHs BCETO MHOI000pa3us BELIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

1.2. MecTo mnpeamMera B CTPYKType OCHOBHOI mnpodeccHOHAIbHONH 00pa3oBaTebLHOI
NPOrpaMMmblI

PabGouass mporpamma  yueOHOro TpeaMeTa  SABISETCS  O0S3aTENbHOW  YaCThIO
00111e00pa30BaTEIBLHOTO ITUKJIA OCHOBHOM MpodeccroHaIbHOM 00pa30BaTeIbHON MTPOrpaMMBbI TI0
cnenuanbHocTd 38.02.03 OnepanuoHHas AesTEIbHOCTD B JIOTHCTHKE.

[Iporpamma yuebHoro nmpeamera coctaieHa B cootBerctBur ¢ @I'OC COO u ®OIT COO
B YacTH OMpeEACNICHUsI COJEp>KaHusl U TpeOOBaHMU K pe3yiabTaTaM €ro OCBOCHHUS, a TaKXKe Ha
OCHOBE XapaKTEepPUCTUKH IJIAHUPYEMBIX pE3yJIbTaTOB JTYyXOBHO-HPAaBCTBEHHOTO pa3BUTHUA,
BOCTIIUTAHHUST W COIMAIIM3AINUA OOYyYaroUINXCs, MPEACTABICHHOW B (QeaepallbHON MporpaMme
BOCIIUTAaHHUSI M B COOTBETCTBUM C (HOPMUPYEMBIMH JIMUYHOCTHBIMHU pe3yJbTaTaMu padoueit
MPOrpaMMbl BOCTUTAHUS 110 CTICIIHATIEHOCTH.

[Ipeamer BxoauT B oOsi3arenbHylo mpeaMetrHyto obiacte ®I'OC COO «EcrectBeHHBIC
HAyKW» U U3ydaercs Ha 0a30BOM ypOBHE.

1.3. Ilegn n3y4yeHust y4eOHOro npeamera

Lens nzydeHust mpeamera « XuMus» Ha 6a30BOM ypOBHE:
- popMHUpOBaHUE CHCTEMbI XUMUYECKUX 3HAHUN KaK BOKHEUIIICH COCTABIIAIONICH €CTECTBEHHO-
HAy4YHOU KapTHUHBI MHpPa, B OCHOBE KOTOPOI JIe)KaT KIIFOUeBbIe MOHATHS, PyHIaMeHTaIbHbIE
3aKOHBI U TEOPUHU XUMHH, OCBOCHUE S3bIKa HAYKH, YCBOCHUE U TIOHUMAHUE CYIIIHOCTU
JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIEHUE C HCTOpUEH UX
Pa3BUTHS U CTAHOBJICHUS;
- opMupoBaHUE U pa3BUTHE MPEICTABICHUA O HAYYHBIX METO/IaX TIO3HAHUS BEIIECTB U
XUMHYECKHUX PEAKIHii, HEOOXOIUMBIX JJIsl IPUOOPETEHHs] YMEHUI OPUEHTUPOBATHCSI B MUPE
BEILECTB U XUMUYECKUX SIBICHUN, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUUECKON U
MMOBCEAHEBHOM KU3HU;
- Pa3BHTHE YMEHHI U CLIOCOOOB ACSITENFHOCTH, CBSI3aHHBIX C HAOMIOIECHUEM U 00bICHEHUEM
XUMHUYECKOTO IKCTIEPUMEHTA, COOTIOCHUEM TTPaBuiI 0€30MMacHOT0 OOpAIIeHUsI C BEIIECTBaAMH.



- ajanTtanys 00yJarouIiXcs K YCIOBUSAM TMHAMHYHO Pa3BUBAIOIIETOCS MUPa, (POPMHUPOBAHHE
MHTEJUIEKTYaJIbHO Pa3BUTOM JTMUYHOCTH, TOTOBOM K caM00OOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOATCIIBHOMY IMPUHATHUIO T'PAMOTHBIX peI_HeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX,
CBA3aHHBIX C BCUICCTBAMU U UX IPUMCHCHUCM;

- popmupoBaHue y 00y4arOIMIUXCsl KITFOUEBBIX HABBIKOB (KJITFOYEBBIX KOMITETEHITUH ), UMEIOIITUX
YHHUBEPCAIbHOE 3HAUEHHUE TS PA3IMIHBIX BUIOB JICATEILHOCTHU: PEIICHUS MPOOIIeM, TIOUCKa,
aHajan3a u 00paboTKu nHMOpPMAITUU, HEOOXOIUMBIX JIJIs TPUOOPETEHUS OTBITA JEATEILHOCTH,
KOTOpasi 3aHUMAeT BYKHOE MECTO B IIO3HAHUH XMMHH, & TAKXKE JUIs OLICHKHU C ITO3UITHH
AKOJIOTUYECKOH 0€30IMacHOCTH XapaKTepa BIMSHHS BEIIECTB M XUMHUYECKUX TIPOIIECCOB Ha
OpraHu3M 4YeJIOBEKa U MPUPOIHYIO CPELY;

- pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, NHTEIUICKTYAILHBIX H TBOPYECKHUX CIIOCOOHOCTEH
00yYaromuxcst: COCOOHOCTH CAMOCTOSITENLHO IPUOOPETAaTh HOBBIE 3HAHHS IO XMMHUU B
COOTBETCTBUH C KU3HCHHBIMU HOTpCGHOCTHMH, HCITOJIB30BaTh COBPCMCHHBIC I/IH(bOpMaI_[I/IOHHBIC
TEXHOJIOTUH I TOUCKA U aHAIM3a Y4eOHOH U HAyYHO-TIOMYJISIPHONH MH(POPMALIUU XUMHUYECKOTO
COJIepIKaHUS.

1.4. Ilnanupyemblie pe3yJbTaThl OCBOCHUSA Y4eOHOI0 MpeaMeTa:

B pamkax mporpammMbl yuyeOHOro mpeaMera oOydarolIMMUCS OCBaMBAIOTCS JIMUHOCTHBIE,
MeTaIpeAMETHBIC U TTPEAMETHBIC Pe3yabTaThl B COOTBETCTBHH C TpeboBanusmu OI'OC cpennero
obmiero oOpaszoBanmsi: nuyHocTHRIE (JI), MetanpenmerHsie (M), mpenMeTHbie uisi 06a30BOTO
ypoBas (I1), u yenybrennozo yposus (I1y).

Tak >xe nmpeamMeT criocodcTByeT (POPMUPOBAHHIO U PA3BUTUIO OOIIMX KOMIETEHIIUI:

OK 02. Hcnonb30oBaTh COBPEMEHHBIE CPEACTBA IOWUCKA, aHajiW3a M HWHTEPIpETaluu
uH(popMalui, U UH(YOPMALIMOHHBIE TEXHOJOTUHU JUIsl BBIMOJIHEHMS 3ajad MpogecCHOHATbHON
JESTEILHOCTH;

OK 04. 3ddexTrBHO B3aUMOACHCTBOBATH U pPabOTaTh B KOJIJICKTHBE U KOMAH/JIC;

OK 05. OcymiecTBasTh YCTHYIO M MUCbMEHHYIO KOMMYHHUKAIIMIO HAa TOCY1apCTBEHHOM SI3BIKE
Poccutickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIbHOTO U KYJIbTYPHOTO KOHTEKCTA,

OK 09. Ilomb3oBatbcst mpodeCCHOHATBHONM TOKYMEHTAllMel Ha TOCYZapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

JIMYHOCTHBIE PE3YJIBTATBI
IrpasKAaHCKoOe BOCIMTAaHUeE:

JI1 - cdopMHPOBAaHHOCTh TPAXKIAHCKOH TMO3UIMHM OOy4aroImlerocss Kak akTHBHOTO H
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOT0 00IIECTBa;
JI2 - oco3HaHME CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)K€HHE 3aKOHA H
IIPaBONOPSJIKA;
JI3 - npuHATHE TPAJULIHMOHHBIX HAIMOHAJBHBIX, OOIEYETOBEYECKUX TI'yMAaHHUCTUYECKHX H
JIEMOKPATUYECKHUX LIEHHOCTEM;
JI4 - TOTOBHOCTH MPOTHUBOCTOATH WJICOJOTHMM OJKCTPEMHM3Ma, HAlMOHAIM3Ma, KceHo(hoOuwu,
JUCKPUMMHAIIUU TI0 COLMATIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM IIPU3HAKaM;
JI5S - rOTOBHOCTH BECTH COBMECTHYIO NESATEIBHOCTh B HMHTEpecax IpakJaHCKOro OOIIecTBa,
Y4acTBOBAaTh B CAMOYIIPABIICHUH B IIKOJIE U JETCKO-FOHOIIECKUX OPTaHU3aLUAX;
JI6 - ymeHMe B3aMMOACHCTBOBATD C COLIMATBHBIMA HHCTUTYTaMHU B COOTBETCTBUU € UX (PYHKITUSAMH
Y Ha3HAYEHUEM;
JI7 - TOTOBHOCTB K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

NAaTPUOTHYECKOE BOCIIUTAHME:

JI8 - chopMHUPOBAHHOCTH POCCHUICKON IPa)KTaHCKOW MASHTHYHOCTH, NATPHOTU3MA, YBAKCHHS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHoO#N, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYpPY, IPOILJIOE U HACTOALLEE MHOIOHALIMOHAILHOTO Hapoaa Poccuuy;
JI9 - 1eHHOCTHOE OTHOLIEHHE K TOCYAApPCTBEHHBIM CUMBOJIAM, UICTOPUYECKOMY U IMPUPOJHOMY
HACJIe/INI0, MAMATHUKAaM, OOEBBIM MOJBUTAM U TPYAOBBIM JOCTIIKEHHUSM HApOJa, TPaIuLHsIM
Hapos1oB Poccun; noctmkenusm Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYAE;



JII0 - wunelinas yOeXIEHHOCTh, TOTOBHOCTh K cly)keHHI0O OTe4ecTBYy W €ro 3alluTe,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;
JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

JI11 - oco3HaHMe NyXOBHBIX IIEHHOCTEW pOCCUICKOTO HAPOa;
JI12 - chopMHUpOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, THUECKOTO MOBEICHHUSI;
JI13 - crtocoOHOCTD OLIEHWBATH CUTYAIUIO ¥ IPHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;
JI14 - oco3HaHME TUYHOTO BKJIa/Ia B TOCTPOCHUE YCTONYHUBOTO OYAYIIETO;
JI15 - oTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJIUTENSIM | (MJIH) IPYTUM WICHAM CEMbH, CO3JIaHUIO
CEMbM Ha OCHOBE OCO3HAHHOTO MPHUHATHS LEHHOCTENM CEMEWHOW >XU3HU B COOTBETCTBUU C
TpaguuusMu HapoaoB Poccuu;

3CTeTHYECKO0e BOCIUTAHME:
JI.16 - acTeTnueckoe OTHOIICHWE K MHUPY, BKIIIOYAs CTETUKY ObITa, HAYYHOTO M TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHUIA;
JI.17 - cnocoGHOCTH BOCIPUHUMATH PA3IUYHBIC BUBI HCKYCCTBA, TPATUIIUNA U TBOPUYECTBO CBOETO
U APYTUX HApOJIOB, OIYIIaTh IMOLIMOHATILHOE BO3/ICHCTBUE UCKYCCTBA;
JI.18 - yOexIeHHOCTh B 3HAUUMOCTH [IJIsl TUYHOCTH M OOIIECTBa OTEYECTBEHHOTO M MHUPOBOTO
HCKYCCTBA, STHUYECKHUX KYIbTYPHBIX TPAIUIIMN U HAPOJHOTO TBOPUECTBA;
JI.L19 - rOoTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HBIX BHAAX HMCKYCCTBA, CTPEMJICHHE MPOSBIISITH
KauecTBa TBOPYECKOM JIMUHOCTH;

¢usnyeckoe BocnuTanue, (pOpMHUpPOBaAHUE KYJIbTYPbI 310POBbS U 3MOLUOHAIBHOIO

Os1aromosyqusi:

J1.20 - cdopMHpOBaHHOCTH 3J0pPOBOrO H 0Oe€30MacHOro oOpa3a KU3HH, OTBETCTBEHHOTO
OTHOLIEHUSI K CBOEMY 3/10pPOBbIO;

JI.21 - nmorpeOHOCTP B  (PU3MYECKOM  COBEPIICHCTBOBAHWU, 3aHATHUSAX  CIIOPTUBHO-

03JI0POBUTEIIBHON IESITENBHOCTHIO;
JI.22 - akTHUBHOE HEMPUATUE BPEIHBIX MPUBBIUEK U UHBIX (HOPM NPUYUHEHHSI Bpeaa GU3NuecKoMy
U TICUXHUYECKOMY 3/I0POBBIO;

TPYA0BOE BOCIIUTAHHE:
JI.23 - TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTepPCTBA, TPYIOTIO0HE;
J1.24 - rOTOBHOCTH K AKTUBHOM I€SITEIBHOCTH TEXHOJIOTMYECKON U COLMATIBHOM HAMPABIECHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATEH TAKYIO JIESTEIBHOCTH;
J1.25 - uHTEpeC K pa3znuUHBIM cdepam MpoPecCHOHATHHON ASATEIHPHOCTH, YMEHHE COBEPINATH
OCO3HAHHBIN BBIOOp OymyIiei npodeccuu U peaTn30BbIBATh COOCTBEHHBIE )KU3HCHHBIE TIAHBI,
JI.26 - TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHUIO U CaMOOOpPa30BaHUIO HA MPOTSHKEHUU BCEH
KU3HU;

JIKOJIOTHYECKOe BOCIIUTAHHUe:
JI.27 - cpOopMHPOBAHHOCTH HKOJOTHUECKOW KyJIbTYphl, NMOHHMAaHHE BIUSHHUS COIHAILHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSHHME IPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHE
r7100aIbHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;
JI.28 - mnaHupoBaHWE W OCYILECTBICHUE NIEUCTBUM B OKPYKAIOLIECH Cpelle HA OCHOBE 3HAHUS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;
J1.29 - akTMBHOE HENMPUATHUE NECUCTBUM, MPUHOCIIIUX BPE OKPYKAIOLIEH CpelIe;
JL30 - yMeHHe TPOTHO3MPOBATh HEOIATONPHUSATHBIC  HDKOJOTUYECKHUE  TOCIEACTBUS
MPEANPUHUMAEMBIX AEHCTBUH, TPEAOTBpAIIaTh UX;
JI.31 - pacuupenue onbiTa ASSITEIbHOCTH SKOJIOTUYECKON HAIIPABIEHHOCTH;

LHEHHOCTH HAYYHOI'0 IO3HAHUS:
JI.32 - chopmMupoBaHHOCTE MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd M  OOIIECTBEHHON MNpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYIBTYPHOM MUPE;
JI.33 - coBepIIeHCTBOBaHUE A3BIKOBOM U YUTATEIBbCKON KYIbTYpPbl KaK CPEACTBA B3aUMOICHCTBUS
MEXAY JI0JIbMU U TIO3HAHUS MUDA;



JI.34 - oco3HaHWE IEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh OCYILECTBIATh MPOCKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIbTATHBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:
M1 - camoctodTenbHO (OPMYIHPOBaTh U aKTyalIM3HpPOBaTh MpoOJIEeMy, paccMaTpUBaTh €€
BCECTOPOHHE;
M2 - ycraHaBnuBaTh CylIIECTBEHHBIN MPU3HAK UM OCHOBAHUS U1 CPABHEHUS, KIaccuPpUKay U
00001IeHHS;
M3 - onpenensaTh Leau ACSITENbHOCTH, 3a/1aBaTh NapaMeTPbl U KPUTEPUH UX JOCTHKECHHUS;
M4 - BBIABISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;
MS5 - BHOCHTH KOPPEKTHUBBI B JIE€ATEIBHOCTh, OLICHMBATHh COOTBETCTBUE PE3YJIBTATOB LIEISM,
OIICHUBATb PUCKH MOCJIEACTBUHN ACSITEIBHOCTH;
M6 - pa3BUBaTh KpeaTUBHOE MBIIUICHUE IPU PEILICHUH )KU3HEHHBIX MTPOOJIeM;

ba3zoBble ucciienoBare/ibCKie 1eHCTBUA:
M7 - BmazmeTb HaBBIKAMH Y4€OHO-MCCIIEIOBATEILCKOM M TMPOEKTHOW ACSITEIIBHOCTH, HaBBIKAMHU
paspernieHus mpoodieM;
MS - crtocoGHOCTh ¥ TOTOBHOCTH K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEUICHHS MPAKTUYECKUX
3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOA0B IMO3HAHUS;
MO - oBnaneHne BUAMH JEATEIBHOCTH IO MOJYYEHHIO HOBOI'O 3HAHUSA, €r0 MHTEPHPETALNH,
peoOpa3OBaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CUTYAIUSIX, B TOM YHCIIE IPU CO3IaHUN
y4eOHBIX U COIUAIbHBIX TPOEKTOB;
M10 - ¢opmHupoBaHHE HAyYHOTO THIA MBIIUICHUS, BIAJCHUE HAyYHOU TEPMHHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMHU U METOJAMU;
M11 - craButh u (HOpMYIHPOBATH COOCTBEHHBIC 33/a4M B 00pa30BATENbHOU JEATEIBHOCTH H
JKU3HEHHBIX CUTYaLUX;
MI12 - BBISBASTH NPUYUHHO-CIICJACTBEHHBIE CBSI3UM M aKTyaJIM3UPOBAaTh 3a/layy, BBIIIBUTATb
TUIIOTE3Y €€ PELICHMS], HAXOAUTh apryMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX YTBEPKICHUM, 33/1aBATh
napameTpbl U KpUTEPUU PEILCHNUS;
M13 - aHanu3upoOBaTh MOJYUYECHHBIE B XO/I€ PELICHHUS 3a/1a4U PE3yIbTaThl, KPUTUUECKH OLICHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSIX;
M14 - naBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MPUOOPETCHHBIN OIIBIT;
MI1S5 - pa3pabaTbiBaTh IJIaH PEIICHHS POOJIEMBI C YIETOM aHAN3a UMEIOIIUXCS MAaTePUATBHBIX
Y HEMaTepHaAIbHBIX PECYPCOB;
MI16 - ocymiecTBIATH IeIEHANPABICHHBIA MOUCK MEPEHOCa CPEACTB U CHOCOOOB NEHCTBHS B
poeCCHOHAIBHYIO CPENY;
MI17 - yMmeTh TEpPeHOCHUTh 3HAHWS B T[O3HABATEIBHYIO M MPAKTUYECKYIO o00NacTu
KU3HEACITEIBHOCTH;
MI18 - ymeTh HHTETPHPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00IacTei;
MI19 - BbLABUTaTH HOBBIE UJEH, TIPEATIATaTh OPUTMHAIBHBIE TOAXOAbI U PELICHHUS;
M20 - craBUTBH TPOOJIEMEBI H 33/1a4H, TOMYCKAIOIINE AIbTEPHATHBHBIC PEIICHUS;

PabGora ¢ undopmanmeii:
M21 - BnameTh HaBBIKAMH TMOJY4YCeHUS WHQPOPMAIUU W3 HCTOYHUKOB pAa3HBIX THUIIOB,
CaMOCTOSTENIBHO ~ OCYIIECTBIIATh TMOWUCK, AaHAIM3, CUCTEMATU3alMl0 W HHTEPIPETALUIO
uH(GOpPMAIIUU PA3INIHBIX BUIOB U (OPM MPEICTABICHUS;
M?22 - co3maBaTh TEKCTHl B Pa3IMYHBIX (hopMaTax C y4yeTOM Ha3HauYeHHsI WH(OpPMAIUU U €
[[EJICBOM ayAWTOPHH, BHIOWpas ONTHUMAIbHYIO (OpMYy TPEIACTABICHUS U BHU3yaIU3allud
(mpe3eHTarus, TabynIla, CXemMa 1 IpyTue);
M23 - ouleHHBATh IOCTOBEPHOCTH, JISTUTUMHOCTh WH(GOPMAIIUH, €€ COOTBETCTBHE MPABOBBIM U
MOPAJIBHO-3TUYECKUM HOpMaM;



M?24 - ucnonw3oBaTh cpeAcTBa WH(DOPMAIMOHHBIX W KOMMYHUKAITMOHHBIX TEXHOJOTHH TpHU
pEelIeHHH KOTHHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHHU3AIMOHHBIX 3a7ad C COOI0JCHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeH s, IPaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;
M25 - BmameTb HaBBIKAMH pAaClO3HABaHUSA M 3amUThl WH(OpMaiuu, WHGOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.
KomMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS
Oo0menue:
M26 - ocymiecTBIATH KOMMYHUKAITUU BO BCEX cepax KU3HH;
M27 - pacmno3HaBaTh HEBEpOAJbHBIE CPEICTBA OOINEHHUS, MOHMUMATh 3HAYCHHUE COIUAIBHBIX
3HAKOB, PACIO3HABAThH MPEINOCHUIKM KOHPIUKTHBIX CUTYallUH U CMSATYaTh KOH(IUKTHI;
M28 - BnaseTs pa3IudHbIMU CIIOCO0aMU OOIICHUS U B3aUMOJICHCTBUS; apTyMEHTHPOBAHHO BECTU
JTUAJIOT, YMETh CMATYaTh KOH(MIMKTHBIE CUTYaIUY;
M29 - pa3BepHYTO M JOTHUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUS C HMCHOJb30BAaHUEM SI3BIKOBBIX
CPENCTB;
CoBMecTHas1 1eSITeJILHOCTD:
M30 - noHIMAaTh ¥ UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHIHOW W WHIUBUTYAIbHOU PaOOTHI;
M31 - BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX JCUCTBUN C Y4ETOM OOIIMX MHTEPECOB, U
BO3MOKHOCTEHN KaKJO0r0 4JIeHa KOJUIEKTUBA;
M32 - ppuHMMaTh UEIM COBMECTHOM JESATENbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH
JIEUCTBUSA 110 €€ IOCTUKEHUIO: COCTABIISITh TUIaH IEUCTBUIM, pacpeaeisiTh POJIU C Y4ETOM MHEHUH
YYaCTHHUKOB 00CYX/1aTh pe3yJIbTaThl COBMECTHOM paldoThI,
M33 - onleHMBaTh KQ4€CTBO CBOETO BKJIaJa M KaXKJIOT0 YJ4aCTHHKA KOMaHJbI B OOIIMI pe3ysbTat
1o pa3paboTaHHBIM KPUTEPHUSIM;
M34 - mpennaratb HOBBIE IIPOEKTHI, OLIEHUBATH WJEU C MO3WULNHA HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;
M35 - KOOpIMHUPOBATH M BBHINOJIHATH PaOOTy B YCIOBHUSX pEaJbHOrO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHUS;
M36 - ocCylecTBISATh NO3UTUBHOE CTPATETUYECKOE IOBENCHHE B PA3JIMYHBIX CUTYyalMsX,
MPOSIBIISATE TBOPYECTBO M BOOOpAKEHHE, OBITH MHUITMATUBHBIM.
PeryasiTuBHbI€ YHUBeEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranmu3anus:
M37 - caMOCTOSITENTbHO OCYHIECTBIIATH MO3HABATENIbHYIO JI€ATEIbHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh U (OPMYyIUPOBAaTH COOCTBEHHBIE 3aJauyd B O0Opa30BaTEIBbHON JAESITETLHOCTH U
JKU3HEHHBIX CUTYALUX;
M38 - caMOCTOSITEIFHO COCTABIISATH IUIAH PEIICHUS MPOOJIEMBI C YUETOM MUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;
M39 - naBaTh OLIEHKY HOBBIM CUTYaLUsIM;
M40 - pacmapsATh paMK# Y4€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEATIOYTECHU;
M41 - nenatb OCO3HAHHBIN BBIOOP, ApTYMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;
M42 - orieHMBaTh TPUOOPETECHHBIN OIIBIT;
M43 - ciocoOcTBOBaTH (HOPMUPOBAHUIO U MIPOSBICHUIO IMIMPOKOHM 3pYAMIIMU B Pa3HBIX 001aCTAX
3HAHMH, TOCTOSTHHO TOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBEHB;
CaMOKOHTPOJIb:
M44 - naBaTh OLIEHKY HOBBIM CHUTYalllsIM, BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISIM;
M45 - BnaneTh HaBBIKAMHU TIO3HABATEIHLHON pedICKCUN KaK OCO3HAHUS COBEPIIIAEMBIX JIEHCTBUMA
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUI;
M46 - ncrionb30BaTh MpUeMbl pedIeKCU AJIs OLICHKU CUTYaIllH, BHIOOpa BEPHOTO PEIICHMUS;
M47 - ymeTh OLIECHMBATh PUCKUA U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHIXKEHHUIO;
IMOLMOHAJILHLIA HHTEJJIEKT:



M48 — chopMHUpPOBAaHHOCTH CAaMOCO3HAHHMS, BKIIIOYAIOIIETO CIIOCOOHOCTh TOHHMAaTh CBOE

OMOILIMOHAIIBHOE COCTOSIHHE, BHUJAETh HAIPABICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHATHHON

chepsl, OBITH YBEpEHHBIM B ce0e;

M49 - chopMUPOBAHHOCTH CaMOPETYJIHPOBAHUS, BKIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE

OPUHUMATh OTBETCTBEHHOCTh 3a CBOE I[IOBEJCHHE, CIOCOOHOCTh aJanTUpPOBATHCS K

HYMOILIMOHATBHBIM H3MEHEHHSIM U MIPOSBIIATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

M350 - chopMupoBaHHOCTh BHYTPEHHEH MOTHBAIIMH, BKIFOYAIONIEH CTPEMIICHUE K TOCTHKCHHUIO

HeId M yclexy, ONTUMU3M, HHHUIIMATUBHOCTh, YMEHHE JCHCTBOBaTh, HMCXOAS M3 CBOMX

BO3MO>KHOCTEH;

M51 - copMHUPOBAaHHOCTh AMIIATUH, BKJIIOYAIOUICH CIIOCOOHOCTH MOHMMATh MOIMOHAIBHOE

COCTOSTHUE JAPYTUX, YYUTHIBaTh €ro IMPHU OCYIIECTBIEHUH KOMMYHMKAIMH, CIIOCOOHOCTH K

COUYBCTBHIO U COIIEPEKNBAHUIO;

M52 - cpopMUpPOBaHHOCTH COLMAIBHBIX HABBIKOB, BKIIIOUYAIOIIUX CHOCOOHOCTH BBICTPaWBAThH

OTHONICHHUS C APYTUMHU JIFOJAbMH, 3a00TUTHCS, TIPOSIBIATH HHTEPEC U Pa3pemiaTh KOHQIUKTHI;
IIpunsTue cedst M APyrux:

MS53 - npuHUMAaTh ce0sl, MTOHUMAasi CBOM HEJJOCTATKH U JOCTOUHCTBA;

M54 - npuHUMaTh MOTUBBI U APTYMEHTHI APYTUX JIIOACH NMPU aHATIU3€ PE3YIbTATOB ACATEIbHOCTH;

M55 - npu3HaBaTh CBOE MPaBO U MPaABO APYTHX HA OIIUOKY;

MS56 - pa3BuBaTh CHOCOOHOCTH BUJETH MUP C IMO3HUIUH APYTOTO YEIOBEKA.

HNPEIMETHBIE PE3YJIBTATBI
[IpeamerHble pe3yabTaThl M0 «XuMus" (6a30BbIi YPOBEHB) TOJIKHBI 00ECIICUNBATH!

I[11 - chopMUpPOBAaHHOCTH  TPEICTABICHUM: O  XUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHOHAY4YHOW KapTUHBI MHpPA, POJIM XMMHH B TO3HAHUM SIBICHUN NpUPOABI, B
(GbOpMUPOBAHUM MBIIUIEHUST W KYJIbTYpbl JUYHOCTH, €€ (YHKUIMOHAIBLHON TI'paMOTHOCTH,
HEOOXOIUMOM JJIs1 PEISHUS MPAKTUISCKUX 33]1a9 U SKOJIOTUIECKH 0OOCHOBAHHOTO OTHOIIICHUS K
CBOEMY 37J0POBBIO M IPUPOIHOM CPEE;

[12 - BrageHue cUCTEMOM XMMHYECKUX 3HAHUU, KOTOpasl BKIIIOYAET: OCHOBOIOJIAralolue
MOHATUS (XMMHYECKUN DIIEMEHT, aToOM, 3JIEKTpOHHas 000J0Yka aroma, s-, p-, d-dJIeKTpOHHBIC
OopOUTAI ATOMOB, MOH, MOJIEKYJIa, BAIGHTHOCTD, 3JIEKTPOOTPUIIATEIEHOCTD, CTETICHh OKUCIICHHUS,
XUMHYECKasl CBsI3b, MOJIb, MOJIIpHAs Macca, MOJISIPHBIM 00beM, YIIepOAHBINH CKeJeT,
GyHKIIMOHATBHAS TPYMIa, paguKai, HU30MepHs, W30MEepbl, TOMOJIOTHYECKUN psif, TOMOJIOTH,
YIIIEBOIOPOAbI, KHUCIOPO- U a30TCOJAEpIKAIINE COTUHEHNS, OMOJIOrMUYeCK aKTUBHbBIE BEIIECTBA
(YyrmeBoapl, KUpPBI, OETKHU), MOHOMEp, TMOJUMEp, CTPYKTYpPHOE 3BEHO, BBHICOKOMOJICKYJISPHBIE
COCIMHEHUS, KPUCTAIJIMYECKas pelIeTKa, THUIbl XHWMHUYECKUX peakuuil (OKUCIUTEIbHO-
BOCCTAHOBUTENBbHBIE, OK30- M DJHIOTCPMUYECKUE, PEAKIMM HOHHOTO OOMEHa), pacTBop,
3JIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS U CCOIaus, OKHUCJIUTENb,
BOCCTAHOBUTEb, CKOPOCTh XMMUYECKON pEaKINi, XUMUUYECKOE PABHOBECHUE), TEOPUH U 3aKOHBI
(Teopusi XMMHYECKOTO CTPOEHHUs oOpraHmueckux BemectB A.M. byraepoBa, Tteopus
ANEKTPOIUTUYECKOMN TUCCOLMAlUU, Tepuoauyeckuil 3akoH /.M. MeneneeBa, 3aKOH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJHMYECKUHA S3BIK XUMHUH, (AKTOJIOTUYECKUE CBEJIEHUS O
CBOICTBAxX, COCTaBE, MOTYYCHHH M OE30ITACHOM HCIOJIb30BAHUN BAKHEHIIINX HEOPTAHHUECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JAESITETbHOCTH YEJIOBEKA;

I13- cdhopMUPOBAHHOCTH YMEHUH BBIBIATH XapaKTepHbIC NPHU3HAKK W B3aUMOCBSI3b
U3YYEHHBIX IOHATHM, MPUMEHATh COOTBETCTBYIOIIME IOHATHS NPHU ONHUCAHMM CTPOCHUS H
CBOMCTB HEOPTaHMUYECKUX U OPTAaHMUYECKUX BEIIECTB U X MPEBPAIICHUN; BBISBIIATh B3aUMOCBSI3b
XUMUYECKUX 3HAHUM C TOHATUSAMH M MPEJICTAaBICHUSMH JIPYTUX €CTECTBEHHOHAYUYHBIX
MPEAMETOB;

[14- chopmMupoBaHHOCTH YMEHUI HCTIOIB30BaTh HANMEHOBAHMS XUMUYECKUX COCIUHEHUHN
MEXIYHAPOJAHOTO COK03a TEOPETUYECKOM W NPHUKIAAHOW XUMUU W TPUBHAIbHBIE Ha3BaHUSA
BaXHEHMIIINX BEIIECTB (ITHUIIEH, alleTUJIEH, TIUIEepuH, GeHo, popMallbIeru/l, yKCycHasi KUCIOoTa,
TJIMIMH, yTapHBIA Ta3, yIIEeKUCIIbIN ra3, aMMHUak, raieHast u3BeCTb, HeraleHas U3BeCTh, TUTHEBAs




coJla ¥ JAPYTUX), COCTABIATh (POPMYJIbI HEOPTaHUYECKUX U OPraHMYECKUX BEIIECTB, YpPaBHEHUS
XUMHUYECKHX PEaKIHA, 00BSICHATD HX CMBICI; IOATBEPXKIATh XapaKTepHbIE XMMUYECKHUE CBOIICTBA
BEIIECTB COOTBETCTBYIOLIUMH SKCIIEPUMEHTAMU U 3alHUCSIMH YPAaBHEHUM XUMHUUECKUX PEAKIIHiA;

I15 - chopMUPOBAaHHOCTh YMEHMH YCTaHABIMBATh IPHUHAIICKHOCTh H3YYEHHBIX
HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB K ONpeAesIEHHBIM KJlaccaM U IpyIaM COeAMHEHUIH,
XapaKTepU30BaTh UX COCTaB M BAKHEHIIME CBOMCTBA; ONPEAEIATh BUIBl XMMHUYECKHUX CBS3EU
(koBaJieHTHasi, HMOHHAs, METAJUIMYecKas, BOJOPOJHAs), THUIbl KPUCTAUIMYECKUX PEIIETOK
BEIIIECTB; KJIACCUPUIIMPOBATH XUMUUECKHUE PEAKLIUY;

[16- BrageHMe OCHOBHBIMH METOJAMU HAyYHOTO IO3HAHUS BEIIECTB U XUMHUYECKHX
sABIeHUH (HaOMI0IeHNe, U3MEPEHUE, SKCIEPUMEHT, MOICITUPOBAHHE);

I17-  chopMUpOBaHHOCTh YMEHHMHM MPOBOIUTH PAcUeThl MO XUMHUYECKUM (QopMyrnaMm Hu
YPaBHEHHUSIM XUMHUECKUX PEaKIUil C UCTIOIb30BaHNEM (PU3NUECKUX BEIMUMH, XapaKTePU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MacChl, OObeMa (HOPMaJbHBIC YCJIOBHS) Ta30B,
KOJIMUECTBA BEILIECTBA; UCIOIb30BaTh CHCTEMHbIE XUMUUECKHUE 3HAHUS AJIs IPUHATUS PELICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

18- chopMupOBaHHOCTH YMEHUH MJIAHUPOBATH U BBIMOIHATH XMMUYECKHNA 3KCIIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIEHA U U3YUYEHHE €ro
CBOMCTB, KaueCTBEHHBIE PEAKLMU Ha aJbACTUIbI, KpaXMaj, YKCYCHYIO KHCIOTY; J€HaTypauus
0eNKOB MpU HarpeBaHUM, I[BETHBIE peaKIHH OENKOB; MPOBOJUTH PEaKIMH HOHHOTO OOMEHa,
OTIpeNeNATh Cpely BOAHBIX PAacCTBOPOB, KAaUECTBEHHBIC PEAKLUUU Ha Cyibdar-, KapOOHAT- H
XJIOPUJI-aHUOHBI, Ha KAaTHOH AaMMOHHS; pellaTh SKCIEpUMEHTAIbHbIE 3a/adydl 10 TeMaM
"Metamsl" u "Hemeramnbl') B COOTBETCTBUM C TPAaBWJIAMH TEXHUKU O€30MAaCHOCTH TPHU
oOpallleHuu ¢ BelIeCTBaMM U J1a0OPAaTOpPHBIM O0OPYJOBaHHMEM; MPEJCTABIATH PE3yJIbTaThl
XMMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucCu ypaBHEHMH COOTBETCTBYIOIIMX pPEAKIUNA H
(dbopMynupOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

I19- chopMupOBaHHOCTH YMEHUS AHAIM3UPOBATH XUMUYECKYIO HH(POPMAITHIO, TOTYIaeMYIO
13 pa3HBIX UICTOYHUKOB (CPEACTB MaccoBOi uHpopmaIiuu, cetb IHTEpHET 1 Ipyrue);

I110- chopmMHpOBaHHOCTH YMEHHMH COOMIONATh MpaBUiIa YKOJIOTUYECKU IETIECO00Pa3HOTO
MOBe/eHNA B OBITY M TPYAOBOM [EATEIbHOCTH B LEISIX COXPAaHEHHs] CBOEro 3/I0pOBbA U
OKpYXKarolled MPUPOAHOM CPEIbl; YUUTHIBATh ONACHOCTb BO3JEHCTBUS HA JKUBBIE OPraHU3MBI
OTIpe/IeNIEHHBIX BEIIECTB, TOHUMAs CMBICIT TIOKa3aTels MPeIeIbHON JOMYCTUMON KOHIICHTPAIUH;

IT11- Ui o0ydJaroImuxcs C  OrPaHUYEHHBIMH  BO3MOXKHOCTSMH  3/I0pOBBSI:
c(OpMUPOBAHHOCTh YMEHHS MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAAX MMO3HAHUS
BELIECTB U XMMHUUYECKUX SIBJICHUI;

IT112- s cmenmbix u  cnaboBUAAMUX OOydarOmMXcs: CHOPMHPOBAHHOCTh yMEHUS
UCIIOJIb30BaTh pelibe(HO TOUCUHYIO cucTeMy obo3HaueHuit JI. bpaiins s 3anucu XuMHYecKuX

dbopmy.



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEMETA

2.1. O6bem y4eOHOro npeaMeTa U BUAbI y4eOHOH padoThI

By yueOHoi1 padoThl

O0BbeM yacoB

O6beM mporpaMMbl y4eOHOTO IpeameTa (BCero) 61
B T.4.

BO B3aMMOJICVICTBUM C MPENOIABATEIEM: 61
BT. Y.

— YPOKH, JICKLIUH 27
— MPaKTUYECKUE 3aHATHUS, JJADOpaTOpPHbIE 34

WNuauBuayanpHbId IpoekT (na/ner)™*

KOHCYJIbTallun

[TpomesxyTounas arrecrauus B popme qudepeHIIMPOBAHHOTO 3a4eTa




2.2. Conep:xanue y4eOHOro npeamera « XuMus»

Opranuyeckasi Xumus.

TeopeTuvyecKkue OCHOBbI OPraHUYeCKON XUMMH.

HPGI[MGT OpFaHHHGCKOﬁ XUMHU: €€ BOZHUKHOBCHHUC, PA3BUTHC W 3HAYCHUC B IMOJTYYCHHHU HOBBLIX BCHICCTB U MATCPUATIOB. Teopm{ CTPOCHUMA
opraHudeckux coenuHeHuid A.M. BytiepoBa, ee ocHOBHBIE mMonoKeHUsA. CTpyKTypHbIE (GOPMYIIbl OPTaHUYECKUX BEHIECTB. [ OMOJIOTHS, W30MEpHS.
XUMHYECKAsA CBI3b B OpTraHNYCCKUX COCANHCHUAX - OAUHAPHBIC U KPATHBIC CBA3U.

[IpencraBinenue o kiaccuuKalMyd OpraHMYecKUx BemiecTB. HoMeHKIaTypa OpraHWYecKuX COEAMHEHMH (CHCTeMaTHyecKas) U TpUBHAJIbHBIE
Ha3BaHUS BaXKHEUIITNX HpeHCTaBHTCHCﬁ KJIaCCOB OPraHUYCCKHX BCIICCTB.

DKCepUMEHTAIbHBIE METO/Ibl M3YUEHHUSI BEIIECTB U UX MPEBpallleHnii: 03HAKOMIIEHHE ¢ 00pa3liaMi OPraHMYeCKUX BEIECTB U MaTepualaMy Ha UX
OCHOBC, MOJCIMPOBAHNUC MOJICKYJI OPraHUYCCKHUX BCIHICCTB, HaGJIIO,Z[eHI/IG " OMMCaHUEC NCMOHCTPAIUOHHBIX OIIBITOB IO MPCBPAICHUIO OPTaHUYCCKUX
BEIIIECTB MPH HarpeBaHuM (TUIaBJICHHE, OOYTIIMBAHUE U TOPEHUE).

Yraesogopoabl.

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH psia. MeTaH U 3TaH - MPOCTeHINe MPEICTABUTENIN ANKAHOB: (PU3NUYECKUE U XMMUYECKHE CBOMCTBA
(peakiuy 3aMeIIeHUs] ¥ TOPEHUs ), HaX0XKIEHHE B IPUPOJIE, OTYyYEHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUECKUH psiA. DTUIIEH M MPOMWIEH - IPOCTEHIINE MPEACTaBUTENN aJIKEHOB: (PU3UYECKHE U XUMHUYECKUE
CBOMCTBA (peakLUU THAPUPOBAHMSI, TAJIOTEHUPOBAHUS, THIPATALIUH, OKHCICHHS U TIOJIMMEPU3alliN ), HOJyYeHNE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 m MetunOyranuen-1,3: cTpoeHue, BaKHEHIIME XMMHUYECKHE CBOIcTBa (peakuus nonumepusanuu). [lomydenue
CHUHTETHYECKOT0 KayuyyKa U PE3HHBI.

AJKUHBI: COCTaB M OCOOCHHOCTU CTPOEHHS, TOMOJOIMYECKHH psii. ALETHJIEH - MPOCTEHIINI MpeaCTaBUTENb AJKMHOB: COCTaB, CTPOCHHE,
¢bu3nyeckue 1 XUMHUYECKHE CBOMCTBA (peaKkIuK rMIPUPOBAHNUS, TAJIOT€HUPOBAHUS, THAPATALIUU, TOPEHHUS), TOJIyYE€HUE U IPUMEHEHUE.

Apensl. benszon: cocras, crpoeHue, GU3NUIECKUE U XUMHUYECKUE CBOMCTBA (peakIy IajJOreHUPOBAaHUS U HUTPOBAHMUS ), IOJIyYe€HHE U IPHMEHEHHE.
TokcnyHOCTH apeHoB. ['eHeTnUecKkas CBsI3b MEKIY YIJIEBOJOPOIaMH, IPUHAJICKAIMMHU K PA3JIMYHBIM KJIacCaM.

[IpupogHble HCTOUHUKHU YriIeBoopoioB. [IpupoaHsiii a3 u nonytHele HedTsHBIE Ta3bl. HedTh u ee npoucxoxaenue. CrnocoOsl nepepadoTKu
He()THU: NEPErOHKA, KPEKUHI (TEPMUUYECKHUM, KaTaluTu4eckui), nuposns. IlpoaykTsl nepepaboTkn HEPTH, UX MPUMEHEHHE B IPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroiab U IPOAYKTHI €ro rnepepaboTKH.

OKcIepUMEHTAIbHbIE METO/bI U3YUCHHS BELLIECTB U UX MPEBPALICHUN: 03HAKOMJIEHHE ¢ 00pa3liaMu IIaCTMACC, KayYyKOB U PE3UHBI, KOJUIEKLIUU
"Hed1p" 1 "Yrons", MogeIHpoBaHHE MOJIEKYJ YTIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBECHUE MPAKTHUECKONW pabOTHI: MOTyYeHHE STUIICHA U
W3YyYEHHUE €ro CBOMCTB.

PacuerHsble 3anaum.

Bbruucnenus 1o ypaBHEHHIO XMMHUYECKON peakuu (Macchl, 00beMa, KOJIMYECTBA UCXOJHOI0 BEIIECTBA MM MPOAYKTA PEAKIMH MO0 U3BECTHBIM
Macce, 00beMy, KOJINYECTBY OJTHOTO U3 MCXOAHBIX BEIECTB UIIH MPOIYKTOB PEAKIIHH).



Kucaopoacoaep:xamme oprannyeckne coeiMHEeHHs.

[IpenenbHbIE OJHOATOMHBIE CIIUPTHL. METaHON U 3TAHOJI: CTpOeHHE, (U3NYECKUE U XMMHUECKHE CBOMCTBA (peaklMK ¢ aKTUBHBIMU MeTallJlaMH,
raJlor€HOBOJIOPO/IaMHU, TOPEHUE), IpUMEHEeHnEe. BogopoHble CBA3M MEXIy MOJIEKyJIaMH CHOUpTOB. [leiicTBME MeTaHOJa M 3TaHOJIa Ha OPraHHU3M
YeloBeKa.

MHOroaToMHbI€ CIUPTHL. DTUJICHIVIMKONb M TJIMLEPUH: CTPOCHHE, (PU3MYeCKHe M XUMHUYECKHME CBOWCTBA (B3aMMOICWCTBUE CO IIEIOYHBIMU
MeTallJlaMH, KaueCTBEHHAsl peaKIlisl Ha MHOTOaTOMHbIe criupThl). [leificTBie Ha opraHu3M denoBeka. [I[puMeHeHue riaumepruHa U 3TUICHTITUKOJIS.

@DeHoII: CTpPOCHUE MOJIEKYIIbI, (pu3nyYecKkre u XuMuueckue cBoiictBa. Tokcuunocts henomna. [Ipumenenue penona.

Anpaeruasl. DopMmalbIeruf, aleTaableruil: CTpoeHHue, (U3MUecCKHe W XHUMHUYECKHE CBOMCTBA (peaklHUU OKUCICHHS M BOCCTAaHOBJICHUS,
KaueCTBEHHBIE PEAKIINH ), IOJyUYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpefeNibHble KapOOHOBBIE KUCIOTHL. MypaBbuHAs U YKCYCHasi KHUCJIOTBHI: CTpOE€HHE, (PU3MUECKHEe W XMMHUYECKUE CBOMCTBA
(cBoiicTBa, o0mIMe /Ui KJlacca KUCIIOT, peaklus dTeprupUKaIin), ToTydeHue 1 npuMeHenne. CTeapuHoBas U OJICMHOBAsI KUCIIOTHI KaK MPEICTaBUTENN
BBICIIMX KapOOHOBBIX KHCIOT. MbljIa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, MX MOIOIIIEE JeiiCTBHE.

Crnoxnble 3(upbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['mapomus cinoxsbix 3¢upoB. Kupbl. ['maponus sxupoB. IIpumeHeHue >Xupos.
buonornueckas poJib JKHPOB.

VYrneBoasl: coCTaB, KiacCu(UKaIUs YIriIeBOAOB (MOHO-, M- U TOJHCcaxapuabl). [roko3a - mpocTelmii MoHOcaxapua: 0COOEHHOCTH CTPOCHUS
MOJICKYJIBI, (PU3NYECKUE M XUMUYECKHUE CBOMCTBA (B3auMoaeicTBue ¢ ruapokcuaom meau(Il), okucnenne ammuadapiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TIIOKO3bI), HAX0XK/IEHHE B IPUPOJIE, IPUMEHEeHHE, Onoorunueckas poib. @orocunre3. @pykros3a Kak U30Mep TIIIOKO3bI.

Kpaxman u nemmono3a kKak npupoiHble moiuMepbl. CTpoeHue Kpaxmana M Lesutiosio3bl. Pu3ndyeckue W XUMHUYECKHE CBOMCTBA Kpaxmaia
(ruaponus, KaueCTBEHHAs PEaKILMs C HOI0M).

DKCHepUMEHTAIbHBIE METO/bl M3yYEHHUS BEIIECTB M MX IMPEBpAIleHMi: MpoBeleHUE, HaONI0eHHE U ONMUCaHUE JEMOHCTPAIIMOHHBIX OIBITOB:
rOpeHHEe CIUPTOB, KAYECTBEHHBIE PEAKIIUU OJHOATOMHBIX CIIUPTOB (OKUCIeHUE 3TaHoa okcuioM meau(ll)), MHOroaToOMHBIX CIUPTOB (B3aUMOIEHCTBHE
rmrnepuna ¢ ruapokcuaom Menu(Il)), anpaernaoB (okuciaeHne aMMuadHbIM pacTBopoM okcuaa cepedpa(l) u ruapokcuaom meau(Il), B3anmoneiicteue
KpaxMasa ¢ H0JIOM), IPOBEJICHHE MPAKTUYECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacueTHble 3agayn.

Bbruncnenus mo ypaBHEHUIO XUMHUECKOM peakuuu (Macchl, 00beMa, KOJTUYECTBA UCXOAHOTO BEUIECTBA MU MPOAYKTA PEAKLUH 10 W3BECTHBIM
Macce, 00beMy, KOJINYECTBY OJIHOTO U3 MCXOHBIX BEIIECTB UIIH MPOIYKTOB PEAKIIHH).

A3oTcoaepxaiue OpraHu4ecKkne coeJMHEeHUsl.

AMHMHOKHUCIIOTHI KaKk aM(OTEpHBIE OpPTaHHYECKUE COeMUHECHHS. DPU3NUECKHe M XMMHYECKHE CBOMCTBA aMHHOKHCIIOT (Ha MpUMEpE TIIUIIUHA).
buonornueckoe 3HaueHNE aMHHOKHCIOT. IlenTHab!.

benku kak mpupoHBIE BHICOKOMOJICKYJSIpHBIE coearHeHus. [lepBuyHas, BTOpUYHAS U TPETHYHAS CTPYKTypa OENKOB. XHMMHUYECKHE CBOMCTBA
OENKOB: THAPOIU3, ACHATYpaIisl, KAYeCTBCHHBIE PEaKIIMK Ha OCITKU.

DKCIepUMEHTaIbHbIC METObI M3YUYCHUS BEIIECTB M MX IMPEBpAIICHHI: HAOIIOIEHUE W OMHMCAHHUE JEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpPAIIHS



O€JIKOB IPH HArPEBaHMH, [IBETHBIC PEAKLIUU OEIKOB.

BbicokoMoieKyJISIpHBIE COeTNHEHUS].

OcHOBHBIE MTOHATHSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIH, CPEAHSSI
MoJieKkyJisipHas Macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COCIMHEHHH - MOJIMMEpU3alis U TOJIMKOHICHCALIHS.

DKCepUMEHTAIbHBIE METO/Ibl M3YUYE€HHs BEIIECTB M MX MpEBpallleHUui: O3HAKOMJIEHHE ¢ 00pa3liaMHu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
MJIACTMACC, KAy4yKOB.

MexnpeamMeTHbie CBA3U.

Peanuzamust MeXNpeIMETHBIX CBS3CH MPU M3yYEeHUH OpraHnyeckod Xumuu B 10 Kiacce OCyIIECTBISETCS 4Yepe3 MCIOIb30BaHHME KaK OOIIMX
CCTCCTBCHHO-HAYYHBIX HOH?ITI/II\/'I, TaxK U HOHSITI/II\/'I, ABJIIIOINUXCA CUCTECMHBIMU [UI OTACIIBHBIX IMPEAMCTOB CCTCCTBCHHO-HAYYHOI'O ITUKJIA.

OO61re ecTecTBEHHO-HAay4YHbIE MOHATHS: SABJIEHUE, HAYYHBIH (haKT, TUIIOTE3a, 3aKOH, TEOPUs, aHAJIU3, CUHTE3, KJIacCCU(PUKAIUs, TEPUOTUIHOCTD,
HaOJI0ICHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAaHHE.

Oduznka: marepusi, SHeprusi, Macca, aroMm, 3JIEKTPOH, MOJIEKYyJa, SHEPreTUYECKUN YypOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHHE
BCIICCTBA, (bmnqecxne BCJIMYMHBI U CAUHUIBI UX U3MCPCHUA.

buonorus: kierka, opranusm, 6uocdepa, oOMEH BemecTB B opraHusMe, (GOTOCHHTE3, OMOJIOTMYECKH aKTUBHBIC BeIecTBa (O€IKH, YIIIEBOIBI,
KHPBI, PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.

Texuomnorus: MUIICBBIC MNPOAYKTLI, OCHOBBI PAlMOHAJIBHOI'O IMUTAHUA, MOKOIMMHUEC CPCACTBA, JICKAPCTBCHHLIC W KOCMCTUYCCKHC IMpCIaparhl,
MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

OO0mas u HeopraHu4ecKasi XUMHSI.

Teoperndyeckne 0CHOBbI XMMHH.

XuMu4eckuit aeMeHT. ATom. SAapo atoma, H30TOMBL. DIEKTPOHHAS 000JI0UKa. DHEPreTUYECKHUE YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-
, d- smemeHThl. OCOOEHHOCTH pacHpeleNieHUs 3JIEKTPOHOB MO OpOUTANsIM B aroMax »3JEMEHTOB IEPBBIX YETHIPEX MEPUOAOB. ODIEKTPOHHAs
KOH(UTrypamus aTOMOB.

Ilepuonnueckuii 3axkoH u [lepronnueckas cucrema xumuueckux 3semMeHToB .M. Menaeneea. CBsi3b nepuognveckoro 3akona u [lepuoanyueckoit
CUCTEMbI XuMudeckux aieMeHToB JI.M1. MeHnneneeBa ¢ COBpeMEHHON T€OpUEl CTPOEHUsT aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHUS] CBOMCTB XUMUYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB MO IPyMIaM U MepruojgaM. 3HaueHre NEPUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemlecTBa. XHUMHYECKash CBsI3b. Buabl XuMHUYecKOM CBsi3W (KOBaJiEHTHAs HEMOJSpHAas W TMOJISIpHAsl, MOHHAs, METaJuTM4ecKas).
Mexanu3mbl  00pa3oBaHUsS KOBAJICHTHOM XHMMHYECKOW CBs3M (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIA). BomopomHas cBs3b. BaneHTHOCTH.
DneKTpooTpuLaTeabHOCTh. CTeneHb OKuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.



BemectBa MOJEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa BEHIECTBA. [HUIbl KPUCTALUIMYECKHUX PEIIETOK.
3aBHCUMOCTb CBOMCTBA BEUIECTB OT TUMA KPUCTAULTAYECKON PEIIETKH.

[Tonsatue o aucnepcHbIx cucremax. VIcTHHHBIE U KOJUIOUIHBIE pacTBOPBL. MaccoBasi 0J1s BEILleCTBa B pacTBOPE.

Knaccudukanus Heoprannyeckux coenuHeHuil. HomeHknatypa HeopraHuyeckux BemlecTB. ['eHeTHdeckas CBsI3b HEOPTaHWYECKUX BELIECTB,
MPUHAJUISKAIUX K PA3TUYHBIM KJIACCAM.

Xumuuaeckast peakius. Kinaccudukarus XUMHYIECKUX PEaKIIUi B HEOPTAHUYECKOW W OPTraHMYECKOW XMMHUHU. 3aKOH COXPaHEHHUs MacChl BEIECTB,
3aKOH COXPaHEHUs U MPEBPAILECHUS SHEPTUHU NPU XUMUYECKUX PEaKLIUsIX.

CKopocTh peaklMM, €€ 3aBHUCHUMOCTh OT pa3iHuHbIX (akTopoB. OOpaTuMble peakuuu. XuUMHUecKoe paBHoBecue. DakTOphl, BIUAIOININE Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense.

OnekTponauTnueckas auccouuanus. CunbHble U cinalble 37eKTpoiauThl. Cpefa BOJHBIX pPacTBOPOB BELIECTB: KHCIas, HEHTpaabHas, IIEI0YHAas.
Peakuuu nonsoro ooMeHa.

OKHMCIUTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

DKCTepUMEHTAIBHBIE METO/IbI H3yYEHHS BEIIECTB U UX MPEBpalleHui: JeMoHCcTpalus Tabmull "Tlepuoandeckas cucTeMa XUMHYECKHX JJIEMEHTOB
J.1. MenneneeBa", u3ydeHue MOJENCH KPHUCTAUIMYECKUX PEIICTOK, HAONIOJACHUE W OINKMCAHHWE JIEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OIBITOB
(pa3znoxeHue nepoKcuaa BoJI0Opoa B MPUCYTCTBUH KaTalIN3aTOPa, ONPEIeTICHUE CPEIbl pACTBOPOB BEHIECTB C MOMOIIBI0 YHUBEPCATBLHOTO HHANKATOPA,
peakIy HOHHOTO 0OMEHa), MPOBEACHUE TPAKTUUYECKON paboThl "BiusHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOU peakinu'.

PacueTnbie 3a1aun.

PacueTsl 10 ypaBHEHUSIM XUMHUYECKUX PEAKLIMIA, B TOM YHCIIE TEPMOXMMHUYECKUE PACUETHI, pACUETHI C UCIOJIb30BAaHUEM MOHATHUSA "'MaccoBasi A0S
BelecTna'.

Heopranuveckast xumus.

Hemeramnsl. [Tonoxxenne HemetaisioB B [leproandeckoit cucreMe xuMmuueckux 3eMeHToB [[.M. MenaeneeBa u 0COOCGHHOCTH CTPOCHHSI aTOMOB.
du3ndecKue CBOWCTBA HEMETAIUIOB. AJIJIOTPOIHS HEMETAIUIOB (Ha IpUMEpE KUCIOpoa, cepbl, pocdopa u yriaepona).

XWMHYECKUE CBOMCTBA BAKHEWIIMX HEMETA/UIOB (TaJlOTEHOB, cephl, a3oTa, (ochopa, yriepoma U KpeMHHS) U UX COCIMHEHHH (OKCHJIOB,
KHUCJIOPOJICOACPIKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN ).

[IprMeHeHne BaXKHEUIIINX HEMETAIUIOB U UX COCIMHEHU.

Mertamibl. [Tonoxxenne meramioB B [lepuonndeckoit cucreme xumuaeckux snemeHToB JI.M. MenaeneeBa. OcoOEHHOCTH CTPOEHUS 3IEKTPOHHBIX
00o010uek aToMoB MeTauioB. O0IHMe pu3ndecKue CBOMCTBa MeTauioB. CIUTaBbl METAJUIOB. DJIEKTPOXUMUYECKHUH PSJT HAITPSHKEHUH METaJIOB.

XVMUYECKUE CBOWCTBA BAKHEHIIIUX METAJUIOB (HATPUH, KAJIUW, KaIbIMi, MATHUMA, ATFOMUHHUH, IUHK, XPOM, KEJIe30, MEJIb) U KX COCTUHEHUIA.

O6mue cmocoOs! oydeHus MeTauioB. [I[puMeHeHre METaNIJIOB B OBITY M TEXHHUKE.

DKcrepUMEHTAIbHbIE METO/bl M3YUYEHHUS BELIECTB W MX NPEBpALCHUN: U3ydyeHHe KOJUIeKIUH "MeTaisl U CIutaBbl', 00pa3lioB HEMETAUIOB,
pellleHre SKCIepUMEHTAbHBIX 3a7a4, HaOJI0JIEHWE M OINKCAaHUE JEMOHCTPAIMOHHBIX U JIaDOpaTOPHBIX OMBITOB (B3aMMOEHCTBHE THUIPOKCHIA
QITIOMUHHUS C PACTBOPAMU KUCIIOT U IIEJI0Yed, KaUeCTBEHHbIEC PEaKIIMM Ha KATUOHBI METAJIOB).

PacueTHrble 3agayn.



Pacuetsl Macchl BemecTBa WM 00beMa ra3oB MO MU3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM 00BEMY OJHOTO M3 YYaCTBYIONIMX B PEAKIIUU
BELIECTB, pacueThl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOYKTOB PEaKLUHU, €CIIM OJTHO U3 BEILIECTB UMEET IPUMECH.

XuMus ¥ )KU3Hb. MexXnpeaMeTHble CBA3M.

Posib Xxumum B o0ecrieyeHUN 3KOJIOTMYECKON, SHEPreTHYECKON U MHIIEBONH 0€30MacHOCTH, pa3BUTHH MeAULUHBL. [IoHATHE 0 HaydyHBIX METOJax
ITO3HAHMS BEUIECTB U XUMHUYECKUX PEAKIIHi.

[IpencraBnenns 00 0OMMX HAYYHBIX PHHLIUIIAX TPOMBIIIIJICHHOTO MOJIYYEHHs BAXKHEHIITNX BEIECTB.

YenoBek B MHUpE BEIIECTB M MaTEPUAJIOB: BAXXKHEHIINE CTPOUTEIbHBIE MAaTEPHUAIIbl, KOHCTPYKIIMOHHBIE MaTe€pUaibl, KPACKHU, CTEKIIO, KEpaMHUKa,
MaTepHabl AJIs SJIEKTPOHUKH, HaHOMAaTepHallbl, OpraHMUECKUE U MUHEpPAJIbHBIE yI0OpEHUSI.

XUMHUS ¥ 3I0pOBbE UeIOBEKa: IPaBHiia UCIIOIb30BAHMS JIEKApPCTBEHHBIX MPENnapaToB, MpaBuia 6€30MacHOr0 UCI0JIb30BAHUS IIPEnapaToB ObITOBOI
XUMHHU B IOBCEAHEBHON KU3HU.

Peanuzarust MeXIpeIMETHBIX CBS3EH MPU M3YUYCHUH O0IIel M HeopraHnyecKord XuMuM B 11 Kjacce oCymecTBIseTCs Yepe3 UCIOIb30BaHNe KaK
OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUH, SBISIOIIMXCS CUCTEMHBIMHU ISl OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mre ecrecTBEHHO-HAay4YHble MOHSTHS: HAy4dHbIM (akT, TUIIOTe3a, 3aKOH, TEOpUs, aHallu3, CHUHTE3, KiIacCUPUKaAIus, MEePUOJUYHOCTD,
HaOJI0ICHNE, SKCIIEPUMEHT, MOJICIIMPOBAaHIE, U3MEPEHHE, SBJICHHUE.

®u3nka: Marepus, SHEPIrus, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOIN, PATUOAKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUA YPOBEHbD,
BEIIIECTBO, TEN0, 00BbEM, arperaTHOEe COCTOSTHHE BEIIECTBA, (PU3MUECKUE BETMUMHBI M €JUHULIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opranusM, 3KocucTemMa, ouocdepa, MakKpo- U MUKpOdJIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHOIOrHs: XUMUYECKas TPOMBILIUIEHHOCTh, METAJLUTYPrus, IPOU3BOACTBO CTPOUTEIBHBIX MAaTEPUAIIOB, CEIbCKOXO3SIIICTBEHHOE MMPOU3BOJICTBO,
MUIIEBasi IPOMBIIIICHHOCTb, (papManeBTH4ecKas MPOMBIIUIEHHOCTh, IPOU3BOACTBO KOCMETHYECKUX MpEenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepualoB, JIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

2.3. TemaTn4yecknil IJIaH y4eOHOro nmpeamMera « XuMHsh»

HaumenoBanne Coaepsxanue y4eOHOro MaTepuaJia, NpaKTHYeCKHe 3aHATHS, CAMOCTOSITe/IbHAsI padoTa O0Bem dopmMupyemble
pa3zeioB U TeM o0yuyaromuxcs 4acoB KOMIIeTEeHIIMH

1 cemecTp

1. PA3JIEJI. TeopeTnyeckne OCHOBBI OPraHM4ecKOM XMMHUU

Tema 1. Conep:xanue yueOHOro MaTepuasa 1




IIpeamer
OpraHNU4eCKON XUMHH.
Teopust XUMHYECKOTO
CTPOEHUS

[Ipenmer opranudeckoit XuMuM: €€ BOZHUKHOBEHHE, Pa3BUTHE M 3HAUEHUE B IMOJTYIEHUH HOBBIX
BEIIIECTB U MaTEepPHAIIOB. Teopus CTpOSHHUS OpraHuIeckux coeauHeHnit A. M. byTiiepona, ¢
OCHOBHBIE OJI0KeHUS. CTPYKTYpHBIE (POPMYITBI OPTaHUYECKUX BEIIecTB. [ omMonorus,
n3oMepusi. XMMUYECKas CBA3b B OPraHUYECKUX COCAUHECHUSIX: KPATHBIE CBSI3U, G- U T-CBS3H.

OpPraHUYECKUX [IpencraBnenne o kaaccu(pukauy OpraHMUECKUX BemecTB. HomeHkmarypa
COEJIMHEHMH OpPraHNYECKHX COSIMHEHNH (CHCTeMaTHIecKas) M TPHBHATbHBIC HA3BAHUS BAXKHEHIIINX JIP 1-33, M1-50,
MIPEJICTaBUTEINICH KITACCOB OPTaHUYECKHUX BEIIECTB. IT1-10
IIpakTHYecKkHue 3aHATHSA:
O3HakomJIeHHE ¢ 00pa3laMy OPraHUYECKHUX BEIECTB U MaTepHajaMy Ha UX OCHOBE;
OTIBITHI 1O MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB MPU HarpeBaHuM (TUIaBIICHHE,
00yIJIMBaHUE U TOPEHHE).
2. PABJIEJI. YruaeBogopoabl
Tema 2.1 Coaeprxanue yueOHOro MaTepuaa
[IpenenvHbie
YTJIEBOOPOART — AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUM psAll. MeTaH M 3TaH — MPOCTEHIIINe
aJIKaHbI MPEJICTABUTENH aTKAHOB: (PU3NYESCKUE U XUMUYECKHE CBOMCTBA (PEaKIMU 3aMEIICHUS U
TOPEHUs1), HAXOXKICHHE B TIPUPOJIEC, TIOTYICHUE U TPUMEHEHHE
Conep:xanue yueOHOro MaTepuasa
Tema 2.2 "
Hempenemsaee AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUH psii. DTUIICH U MPOIIIICH —
MPOCTEUIIINE PEJCTABUTEIIN AJIKCHOB: (PU3MUECKUE U XUMUYECKUE CBOMCTBA (peakiiuu
T — pocteiline Ipeicranite/ q;a e 1 X ue cnolicn (P) I JIP 1-33, M1-50,
THIIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALINHN, OKUCIICHHS U TIOJMMEPH3aIHN
aJIKeHBI, aJIKauCHEI, ApHp ’ P » THApaTaluy, pH3ALII), I11-10

AJIKUHBI

noJiy4eHue u npuMenenue. Ankaauensl. byranuen-1,3 u metunOyranuen-1,3:
CTpPOCHHUE, BAKHEUIITNE XMMUIECKHE CBOMCTBA (peakuusl moaumMepusamnun). [Tomydenue
CUHTETHUYECKOTO KayuyKa ¥ PE3UHbI. ATTKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,
TOMOJIOTHYECKUH PSAll. ALETHIEH — MPOCTEHIINNA MPEICTABUTENb AIKHHOB: COCTAB,
CTpoeHwue, (PU3NUeCKre U XUMUYECKHE CBOMCTBA (peaKIiy THAPUPOBAHUS,
raJIOr€HUPOBAHUS, THIpaTalliU, TOPEHHUS ), TOTyYeHHE U TPUMEHEHUE

Tema 2.3.
ApoMaThyeckue
YTJIEBOJIOPO/IBI

Conep:xanue yueOHOro MaTepuasa

Apensl. benzon: cocraB, crpoeHue, QU3MYECKHE M XUMHUYECKHE CBOMCTBA (peakinu
raJlor€HUPOBAHUS U HUTPOBAHMUS ), [TOJIyYE€HUE U TPUMEHEHHE. ToIIyos: CoCcTaB, CTPOEHUE,




¢u3nyeckue M XUMHUYECKHE CBOMCTBA (peakiMM TaJOreHUPOBAHUS M HUTPOBAHUSA),
IIOJIyYeHUE U IIpUMeHeHne. TOKCMYHOCTh apeHoB. I eHeTnueckas CBsA3b yIiIeBOJOPOIOB,
IIPUHAUICKAIIUX K PA3IM4YHBIM KJIaccaM

Conep:xkanue y4e0HOIro MaTepuasa

[TpupoHbIe UCTOYHUKH YTIEBOAOPOAOB. [IpupoaHbIii a3 U MOMYTHBIE HEQTSIHbIE ra3bl.

Tema 2.4.
TIpuposHbIe Hed1s u e€ npoucxoxaenne. CriocoObl nepepaboTKu HEPTH: IEPErOHKA, KPEKUHT
UCTOYHUKH (TepMUYECKH, KaTaTUTHUECKHiA), muposn3. [IpoaykTel mepepaboTku HEDTH, UX
YIJIEBOJOPOIOB M UX | IPUMEHEHHE B IPOMBIILIEHHOCTH U B ObITY. KaMeHHBII yroib U IpOJyKThI €T0
nepepadoTka nepepadoTKu

IIpakTuyeckoe 3aHATHE.

Komnekmyn «HedTh» 1 «Yromby». O3HaKoMIIeHUE ¢ 00pa3liaMu IIaCTMACC, KAyYyKOB U

PE3UHBL; — MOJEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJAOB U TaJOT€HONIPOU3BOAHBIX.

[TonyyeHue 3THUJIEHA U U3YYEHUE €r0 CBOMCTB.

3. PA3AEJI. Kucnopoacoaepskamue OpranHn4eckue coeuHeHust

Conep:xaHue yueOHOIro MaTepuaJa

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOJN: CTpPOeHHue, (U3HYecKue u
T a1 XUMHUYECKUE CBOMCTBA (peakuu C AaKTUBHBIMH MeETaJJlaMU, TajJOr€HOBOIOPOJAMH,

ema 3.

Cnuprel. ®enon

ropeHue), mpuMeHenue. BogopoaHas cBs3b. [lelicTBre MeTaHOIa U ATaHOJIa HA OPTaHU3M
yenoBeka. MHOTr0aTOMHBIE CIIUPTHI. DTHICHIIIMKOIb U TIULEPHH: CTPOECHHUE, (PU3NUECKUE
U XMMHYECKHE CBOMCTBA (B3aMMOAEHUCTBUE CO ILIEIIOYHBIMU METaJUIaMHU, KadyeCTBEHHasI
peakius Ha MHOIOaTOMHbIE clupThl). JlelicTBue Ha opraHusM uenoBeka. IIpumeHneHune
rIULIepuHa U STHIeHIIUKoNsL. Penos. CTpoeHue MOJIEeKyIIbl, PU3NUYECKUE U XUMUUECKUE
coricTBa (penona. TokcuuHOCTh Qenona. [Ipumenenue genona

Tema 3.2.
AJpaeruasl.
KapGoHnogsie
KHUCHIOTEL. CII0KHEIS

3UpEI

Conep:xxkanue yuye0HOro MmarepuaJa.

Anbreruasl U KeToHbl. DopMalibJeTua, aleTanbIeru]]; CTpoeHue, Gu3neckue u
XUMHUYECKHE CBOICTBA (PeaKuu OKHCIEHUSI M BOCCTAHOBIICHUSI, KA4YECTBEHHbIE
peaKIyn), MoJIydeHHE U PUMEHEHHUE. ATIETOH: CTpOeHHE, (PU3NIECKUE U XUMUYECKHE
CBOMCTBa (peaKIMy OKUCIECHUS 1 BOCCTAHOBIIEHUS ), TOJIy4€HHUE U TIPUMEHEHUE.
OnHOOCHOBHBIE IIpe/ieNIbHbIE KAPOOHOBBIE KUCIOThL. MypaBbHHAsl M YKCYCHAsi KUCJIOTHI:

JIP 1-33, M1-50,
IT1-10




cTpoeHue, (hu3nYecKre 1 XUMHUIECKUe CBOMCTBA (CBOMCTBA, OOIIME IS Ki1acca KUCIIOT,
peakuus dTepuduKaym), nojlydeHue u npumeHenne. CreapuHoBasi U OJICMHOBAs
KHCJIOTHI KaK PEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, MX Motoulee aAercTBue. CioxkHble 3(QUpbl KaK IPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ 'maponu3 cnoxxHbIX 3¢upoB. Kupsl. ['Haponns Kupos.
[IpuMeHeHue kupoB. buosiorndeckast poib KUPOB

Conep:xanue yueOHOro MaTepuasa

VYTraeBopbl: cocTaB, Kiaccu(ukanus yrieBo1oB (MOHO-, IU- U MTOJIUCAXaPUIbI).
['mok03a — MpocTeniINii MOHOCaxapuI: OCOOEHHOCTH CTPOEHUS MOJIEKYIIbI,
(dbu3HYecCKre U XUMUYECKHE CBOMCTBA (B3anmoelicTBue ¢ ruapokcuaom menu(Il),
OKHCJICHHE aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBneHue, OpoKEHHE.
TJIIOKO3bI), HAXOXKJIEHUE B PUPOJIE, TPUMEHEHHE, Oroaorudeckast posib. @oTocuHTE3.
@pyKTO3a KaKk n30Mep IoKo3bl. Caxapo3a — MpeICTaBUTENb JUcaxapuaoB, THIPOIIN3,
HaXO0XJIEHHE B IpHUpoie U npruMeHeHue. Kpaxman u 1emitono3a Kak IpupoIHbIe
nosinMepsl. CTpoeHue KpaxMana 1 U003l PU3ndYecKrue U XMMUYECKHUE CBOMCTBA

Tema 3.3. Kpaxmaia (THIPOIIN3, KAUeCTBEHHAs PEAKIUs C HOJI0M) JIP 1-33, M1-50,
YrieBosipl IpakTHyecKoe 3aHsATHeE. mi-10

OnbITHL:

- TOpEHHE CIUPTOB;

— okucienue 3tanona okcugom meau(Il);

— B3auMojielicTBHE rauleprHa ¢ ruapokcuaom meau(Il);

— OKHCJICHHE aJIbJICTUJIOB aMMHAYHBIM pacTBOPOM okcuza cepedpa(l) u ruapokcumiom

meau(1l);

— B3aUMO/JICHCTBUE KpaxMasa ¢ HOJIOM.

CBolicTBa pacTBOpa YKCYCHOM KHUCIIOTHI.

4. PA3JIEJI. A3oTconep:xamue OpraHu4ecKue coeJMHeHn sl

Tema 4.1. Conep:kanue y4e0OHOIro MaTepuasa
AMWHBI.
AMUHOKHCIOTEL. AMuHBIL. MeTUIAMHH U aHWIMH: COCTaB, CTPOeHUE, (PU3MYECKHE U XUMHUYECKUE JIP 1.33. M1-50
Benku CBOICTBa (TOpPEHHE, B3aMMOJICHCTBHE C BOJON M KUCIOTaMH ). AMUHOKHUCIIOTHI KaKk Hl’-l 0 ’

am(oTepHbIe OpraHuvecKre coenHeHns. PU3NUECKue U XMMUYECKHE CBOWCTBA




aMHMHOKUCIIOT (Ha IpuMepe TIuirHa). buonornyeckoe 3HaueHHE aMUHOKUCIIOT.
ITentuabl. benku kak npupoaHbIE BBICOKOMOJIEKYJIIpHBIE coequHenus. [IepsuuHnas,
BTOPUYHAS M TPETUYHASI CTPYKTYpa OeIKoB. XMMHUECKUE CBOMCTBA OETIKOB: THAPOIIU3,
JieHaTypalus, KaYeCTBEHHBIE pEaKIH Ha OEIKH.

IIpakTHyeckoe 3aHsATHE.
— JIeHaTypanus OSJIKOB MPU HArPEBaHUH,
— [IBETHBIE pEaKuu OCIKOB.

JIP 1-33, M1-50,
I11-10

5. PA3JIEJI. BbicOKOMOJIEKYJISIPHBIE COCANHEHUSI

Conep:kanue y4e0OHOTro MaTepuasa

OCHOBHBIE TIOHSTHSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, MOJIMMEp,
CTPYKTYpPHOE 3BE€HO, CTETIEHb IOJIMMEPHU3ALINHU, CPEIHSA MOJIEKYIsipHast Macca. OCHOBHBIE

Tema 5.1. METOJIbI ~ CHHTE3a  BBICOKOMOJICKYJISIPHBIX ~ COCIMHEHUH —  TOMUMepu3anus U P 1.33. M1.50. 11
[Tnactmaccs. nonukoHAeHcanus. [lmactmacchl (TOMMATUIIEH, MOJMIPONUICH, OJMBUHWIXJIOPUI, ’ 10 ’
Kayuykn. Bomokna nonuctupoi).  HarypanbHbli ¥ CHUHTETHYECKHME  Kaydykd  (OyTaaMeHOBBIiA,
XJIOPOTIPEHOBBIN U HW30TNPEHOBBIN). BojokHa: HaTypaybHBIC (XJIOMOK, IIEPCTh, MENK),
HMCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHUE (KAaIPpOH U JIABCaH).
IIpakTH4Yeckoe 3aHATHE. TP 1-33. M1-50
O3zHakoMJieHHe ¢ 00pa3laMu MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMAcC, o AT
Kay4yKOB IT1-10
2 cemecTp
1 PA3JIEJIL. Teopernyeckue 0CHOBbI XMMHUU
’KaHue y4eOHOro MaTepuaJa
Tema 1.1 Conep € y4eO0HOro ep
CTpOEHHeE aTOMOB. XuMHUYECKUH dIIeMeHT. AToM. S11po aroma, U30TOoMbI. DNEKTPOHHASI 000TI0UKa. JIP 1-33, M1-50,
DHepreTuyeckue ypoBHU, IOypOBHU. ATOMHBIE OpOUTANH, S-, P-, d-3JIEMEHTHI. I11-10

[Tepuoanueckuii

OcobeHHOCTH pacipeAeTIeHHs YJIEKTPOHOB M0 OpOUTAIISIM B aTOMaX 3JIEMEHTOB IEPBBIX




3aKOH U
[Tepuonnueckas
CUCTEMAa XUMUYECKUX
anemeHToB /[. U.
MenneneeBa

YeThIPEX MEPUOIOB. DIEKTPOHHAs KOHPUTrypanus aToMoB. [lepuonuueckuii 3aKoH u
[Tepuonuueckas cucrema xumuieckux 3aeMeHToB . 1. Menneneesa. Cs3b
IIEPUOAMYECKOr0 3aKOHa U [lepruonnueckon cucTeMbl XMMUYECKUX 3JIeMEHTOB [1. 1.
MenpeneeBa ¢ COBpEMEHHOM T€OpPUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX UMM MIPOCTHIX U CIOKHBIX BELIECTB MO
rpynnam u nepuogam. 3HaueHue NepUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

IIpakTHYeckoe 3aHATHE:
JleMoHcTpanuu:
Buapl Tabmun «Ilepronnyeckas cucrema xumudeckux 3ineMenToB J1. M. MenneneeBay

JIP 1-33, M1-50,
I11-10

Tema 1.2.

CtpoeHue BelecTna.
Mmuoroob6pasue
BCIISCTB

Conep:xanue yueOHOro MaTepuasa

Crtpoenue BemiecTBa. XUMHUUYECKast CBSA3b. BUbI XUMHUUECKON CBsI3U (KOBaJIEHTHAS
HEMOJISIpHAs ¥ MOJIIPHAsi, HOHHAs, MeTaJuThuecKas ). MexaHn3Mbl 00pa3oBaHus
KOBQJICHTHOW XMMHUYECKOH CBsI3M (OOMEHHBIN M IOHOPHO-aKIENTOPHBIN). Bogopoanas
CBA3b. BaneHTHOCTh. DIEKTPOOTPULATENBHOCTh. CTeNeHb OKUCIeHUs. IOHBI: KATHOHBI
1 aHWOHBI. BeliecTBa MOJIEKYIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS. 3aKOH
IIOCTOSIHCTBA COCTABA BELIECTBA. THUIIBI KPUCTAIINYECKUX PEIIETOK U CBOMCTBA
BenlecTB. [loHsTHE O AMCTIEpCHBIX cucTeMax. VICTHHHBIE U KOJIJIOUHBIE PACTBOPHI.
MaccoBast o1is BemiecTBa B pactBope. Kimaccudukanms HeopraHn4eckux coeTnHeHUH.
Homenknarypa HeopraHnueckux BeliecTB. I 'eneTuueckast CBsi3b HEOPraHUYECKUX
BEILIECTB, MPUHAVISKALIUX K PA3JIUYHBIM KJIacCaM

JIP 1-33, M1-50,
I11-10

Tema 1.3.

XHUMUYECKUE PEaKIINU

Conep:kanue y4eOHOro MaTepuasa

Xumnueckas peakius. Knaccudukanus XuMUYeCKUX peakifii B HEOPraHMUECKOW U
OpPraHUYECKON XUMUH. 3aKOH COXPAHECHUS MAcChl BEUIECTB; 3aKOH COXPAaHEHUS U
IIPEBPALICHNS YHEPTUN IIPH XMMHUUYECKHUX peakiusax. CKOpOCTh peakuuy, eé

3aBUCUMOCTH OT pa3ianuHbIX (pakTopoB. OOpaTHMbIe peakinu. XUMUYECKOe paBHOBECHE.

@DaKTOpBbl, BIUAIOLINE HA COCTOAHNE XUMUUYecKkoro paBHoBecus. [Ipunmun Jle [larense.
DnexTponuTryeckas auccoruanus. CuibHbIE U caadbie 3IeKTpoauThl. Cpeaa BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpabHasi, enodHas. [louarre o BogopoaHOM
nokasarene (pH) pactBopa. Peakunu nonHoro ooMeHa. ['uaposns opraHu4eckux u
HEOpraHM4YecKux BemecTB. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [lonsaTue 06
3JIEKTPOJIM3€E PACIJIaBOB U pacTBOPOB cosiei. [IpuMeHeHue 3aeKTpoinsa.

JIP 1-33, M1-50,
I11-10

IIpakTHyeckoe 3aHATHE:
- TpOBEJCHUE PEaKINii HIOHHOTO 0OMEHa;
- ompejesieHUE cpeibl PACTBOPOB BEUIECTB C MOMOIIBI0 YHUBEPCATbHOTO HHIMKATOPA.

10

JIP 1-33, M1-50,
IT1-10




Bnusiaue pa3nuuHbIX GakTOpPOB Ha CKOPOCTh XMMUYECKOH peaKIiH.

PacyeTsl ¢ HCIIONIB30BaHMEM MTOHATHS «MACCOBast 10JII pAaCTBOPEHHOTO BEILIECTBAY;
— PAacy€Thl 110 YPaBHEHUSAM XUMUYECKUX PEAKLUM, B TOM YHUCIIE TEPMOXUMHUUECKUE
pacy€ThI

2 PA3JIEJI. Heopranuuyeckasi Xumusi

Tema 2.1.
Hemertamnnl

Conep:xkanue y4e0OHOTro MaTepuasa

Hewmeramnsl. [lonoxenue HeMerauios B [lepuoaudeckoi cucTeMe XUMUYECKUX
anemeHToB /. 1. MenaeneeBa u 0coOOEHHOCTH CTpOeHUs aTOMOB. Pu3nyecKre CBOWCTBA
HEMETaJUIOB. AJUIOTPOTHS HEMETaUIOB (Ha MpUMeEpe KUCIopoaa, cepsl, hochopa u
yraepoaa). XMMHUYECKHE CBONCTBA BAXKHEUIITUX HEMETAIIIOB (TAJIOT€HOB, CEPBI, a30Ta,
dbocdopa, yriaeposa 1 KpeMHHsI) U UX COCTUHEHHUH (OKCHUJIOB, KHUCIIOPOCO ISP KAIINX
KHCJIOT, BOJOPOJIHBIX coeAnHeHul ). [lpumMeHenne BaxHEHIITNX HEMETAJIJIOB U UX
COETUHEHU.

Tema 2.2.
Mertamnbl

Conep:xanue yueOHOro MaTepuasa

Mertamnsl. [lonoxenue metamios B [lepuoanyueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
J1. . MenneneeBa. OcoOEHHOCTH CTPOEHUS SIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.
O6mwme puznueckue cBocTBa MeTaUToB. CIIaBbl METAUIOB. DJICKTPOXUMUYCCKUAN PSII
HaNpsHKEHUH MeTaioB. XMMHUYECKUE CBOMCTBA BAXKHEHIIINX METAIIOB (HATPUiA, KAJINH,
KaJIbIIMI, MAarHUN, aJTIOMUHHM, IIMHK, XPOM, JKEJI€30, Me/Ib) U UX coenuHeHui. Oomue
crocoObI oTy4YeHus MeTa/uioB. Meramtyprus. Kopposus meramioB. CriocoObl 3alUThI
0T Koppo3uu. [IpruMeHeHne MeTauioB B ObITY U TEXHHUKE

JIP 1-33, M1-50,
IT1-10

IIpakTHYeckoe 3aHATHE:

KavecTBeHHBIE peaklii HA aHUOHBI 1 KATUOH AMMOHHS;

— B3aMMO/JICUCTBUE TMIPOKCHIA ATFOMUHUS C PACTBOPAMHU KUCIIOT U IIEI0YEH;
— KQ4E€CTBECHHbBIC PEAKLIUU HA KATUOHBI METAJLIIOB.

Pemenue skcnepuMeHTaNIbHBIX 33724 10 TeMe «Hemetauiby;

Pemenue skcnepuMeHTaIbHBIX 33134 10 TeMe «MeTasuisl

10

JIP 1-33, M1-50,
IT1-10

3 PA3JIEJI. Xumus 4 :KN3Hb

Tema 3.1.
XUMHUS U KU3HD

Conep:xanue yueOHOro MaTepuasa

Ponp xumuu B oOecrieueHnn SKOJIOTHYECKON, SHEPTETHIECKON U TTUIIICBOM
6€3OHaCHOCTI/I, Pa3BUTUH MCAULINHBI. ITonsrue o HAayYYHBbIX MCTOAAX IMMO3HAHUS BCIICCTB
U XxuMHueckux peakuui. [lpeacrabnenus 00 oOUIMX HAYYHBIX IPUHLUIIAX

JIP 1-33, M1-50,
IT1-10




IIPOMBILIICHHOT'O MOJIy4E€HHs BaXKHEHMIINX BEIIECTB. Yell0BEK B MUPE BEILECTB U
MaTEpHAJIOB: BAXKHEHUIINE CTPOUTEIbHBIE MATEPUAIIbl, KOHCTPYKLIMOHHBIE MaTEPHUAIBL,
KpPAacKH, CTEKJIO, KEpaMHKa, MaTECPHUAJIbI IS HJIEKTPOHUKU, HAHOMATEPHAIIbI,
OpraHU4eCcKue U MUHEpalbHble y100peHus. XUMUs U 310pOBbE YeNIOBEKA: paBHiIa
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MPETapaToB; MpaBuiia 0€301MacHOr0 NCIOIb30BAHMUS
penapaToB ObITOBOM XUMHH B TOBCEIHEBHOM KU3HU

[IpomesxyTounas arrectauus - TupepeHInpPOBaHHBIN 3a4eT

Bcero:

61




3. YCJOBUA PEAJIU3ALIUU ITPOT'PAMMBI YYEBHOT'O ITIPEJIMETA

3.1. MarepuajbHO-TeXHHYECKOE o0ecnevyeHne MPporpaMmMbl y4eOHOr 0 nmpeamera

YyeOHass ayauTopusi I TMPOBEACHUS 3aHATUA BCEX BHIOB, MPEAYCMOTPEHHBIX
00pa30BaTeNbHON MPOrPaMMOiA, B TOM YHCIIE TPYIIOBBIX U WHIWBUYaTbHBIX KOHCYIbTAIUH,
TEKYIIET0 KOHTPOJII ¥ TPOMEXKYTOYHOH aTTeCTallid, OCHAIICHHAs O0OpYIOBaHUEM,
TEXHUYECKHUMH CpPEICTBaMU OOy4YeHUsT ¥ MarephalaMH, YYUTHIBAIOIIMMH TpeOOBaHUs
MEXTyHAPOIHBIX CTAaHIAPTOB

Crnenuanu3upoBaHHas MeOeIb:

KOMIUICKT yaeOHOM MeOenu (CTO, CTY) IO KOJIMYECTBY 00yUarOIIMXCsl; KOMILIEKT MEeOeH TS
MperoaaBaTelis; MapKepHas JOcKa.

TexHU4eckne cpecTBa 00yICHUS:

KOMITBIOTEP B cOOpe IS peroaaBaTeis, IPOeKTOp, IKPaH.

[lepedyeHp IUIIEH3MOHHOTO IPOTPAMMHOIO OOECIEUYEHHUs, B TOM YHCIE OTEYECTBEHHOTO
MIPOU3BOJICTBA!

Windows 10, Koncynsrantlntoc, Cuctema TAPAHT, Kaspersky Endpoint Security.
KomMmmbroTepHas TeXHUKA C MOAKIIOYCHHEM K ceT «HTepHEeT» W JOCTYIIOM B AJIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTeNbHyI0 cpeny MMY.

VYuebHas ayauTopuss JUISI TPOBENEHUS 3aHATUH BCEX BUAOB, MPEIyCMOTPEHHBIX
00pa3oBaTeNbHON MPOrpaMMOM, B TOM YHCIIE TPYIIOBBIX U MHIUBUAYAIbHBIX KOHCYJIbTALUMH,
TEKyLIEro KOHTPOJII U MPOMEXKYTOYHOM aTTecTallud, OCHAIIEHHas O0OpYAOBaHUEM,
TEXHUYECKMMHU CpeACTBaMH OOydYeHHs] W MaTepualaMH, YYUTHIBAIOIIMMU TpeOOBaHMUS
MEXKIYHAPOIAHBIX CTaHAapTOB, B T.4. i jaul ¢ OB3 u uHBanuagamu, OCHaIlCHHAs
000pyZI0BaHUEM U TEXHUUECKUMH CPEJICTBAMH O0yUCHHS

Crnenmanmu3upoBaHHas MeOeIb 1 000pYIOBaHHE:

KOMIUIEKT y4eOHOI Mebenu (CToJ, CTYN) MO KOJIMYECTBY OOYYalOUIMXCs, B T.4. aJalTUBHAs
napra a1 gun ¢ OB3 v nHBanugamu; KOMIUIEKT MeOenn A MpenojaBaTes; MapKepHas
JI0CKa; UHTEPAKTUBHAS JJOCKA; IEPEHOCHbIE HACTOJIbHBIC UTPhI: IIAXMATHI, IIAIIKH, TAKTUIbHbIE
IIAIIKY, TAKTUJIBHBIE [IaXMAaThI.

Texuuueckue cpencTBa 00ydeHus:

KOMIIBIOTEP B COOpE Ul NMPENOAaBaTeIsl; KOJOHKHU; IPOEKTOP, KOMIIBIOTEP B cOOpe s JIULL €
HapyLmIeHWsIMA  3peHusi ¢ KiaBuaTypoil bpaiinsa, mnepeHocHoe o0opyaoBaHue —ais
cimabocipIanmx: HHAYKIHOHHAs cuctema (nHayknuonHas netiis) LOOPHEAR-150.
[lepeyeHp JUIEH3MOHHOTO IMPOTPAMMHOIO OOECIEUYEHHUs, B TOM YHCIE OTEYECTBEHHOIO
IIPOU3BOJICTBA!

Windows 10, Koncynerantllmtoc, Cucrema TAPAHT, Kaspersky Endpoint Security.
KomnbroTepHasi TEXHUKaA C MOJAKIIOYEHNEM K ceTu «/HTepHeT» n AOCTYNOM B 3JIEKTPOHHYIO
nH(OpPMAIMOHHO-00pa3oBaTebHylo cpeny MMYVY.

bubnuoTeka (YMTANBHBIN 3aJ1, TOMEIICHHE JIJIT CAMOCTOSTEIILHONW PabOThI 00yUJarOIIIXCs).
Crenuanu3upoBaHHas MeOeIb:

KOMIUICKT y4eOHOM MeOemnu, B T.4. afanTUBHbBIE mapThl a1 aull ¢ OB3 u naBamuaoB.
TexHuueckue cpeacTBa 0OyICHHS:

KOMITHIOTEPHI B cOope; TeneBu30p Sharp; GecripoBoanas kinaBuarypa Clevy ¢ Gonbmmmu sSipKko
OKpAIICHHBIMU KHOTIKAMHU M Pa3AeUTENIeM IS JIUIl C HAPYIICHUSIMH OTIOPHO-JBUTATEIHLHOTO
amnmapara; posuiep, 3aMEeHSIOUINI KOMIbIOTEPHYIO MBIIIb, JJIS JHI] ¢ HAPYUICHUSIMH OIOpPHO-
JBUTATEIBHOTO amnmapara; BHACOYBEIUYHTENh JCKTPOHHBIM PYYHOH, MO3BOJISIOMIUNA YUTATh
CTa0OBUIAIIAM JIIOJISIM TUIOCKOIICUATHBIM TEKCT Ha MOHHUTOpPE (PKpaHE) C BO3MOXKHOCTHIO
YBEJIMYEHUs TEKCTa; MOpTaTUBHBIN auciiei bpaitng Focus 14 Blue, Bkimovaromuii TodueyHyio
KJIaBHATYypPy, BO3MOXHOCTH noAkaoueHus K [1K; knaBuarypa co mpudrom bpaiins; HaylmHUKY;
KOJIOHKH.




[lepeyeHp JUIEH3MOHHOTO IMPOTPAMMHOIO OOECIEUYEHHUs, B TOM YHCIE OTEYECTBEHHOIO
IIPOM3BOICTBA:

Windows 10, Microsoft Office, Koncynsrantllmtoc, Cucrema 'APAHT, Kaspersky Endpoint
Security.

KommnbroTepHast TeXHUKaA C MOJKIIOYEHNEM K ceTH «HTepHeT» U JOCTYNOM B 3JIEKTPOHHYIO
nH(pOopMannoHHO-00pa3oBaTeNbHyI0 cpeny MMY

[Tomernenue a1 cCaMOCTOSATENHHON pabOThI 00YJIaArOIITUXCSI.

Crenmanu3upoBaHHas MeOeIb:

KOMIUIEKT yaeOHOM MeOenu (CTO, CTY) IO KOJIMYECTBY 00yUarOIIMXCsl; KOMILIEKT MEeOEeTH TS
MperoaBaTelis; MapKepHas JOcKa.

TexHU4eckne cpecTBa 00yIeHUS:

KOMIIBIOTEp B cOOpe IS mpernoiaBaTesis; KOMIbIOTEPHI B cOope At 00y4yaronMxcsi; KOJIOHKH;
MIPOEKTOP, IKPaH.

[lepeueHb IMIIEH3MOHHOTO MPOTPAMMHOTO OOECIEYeHHsS, B TOM YHCIE OTEYECTBEHHOTO
MIPOU3BOJICTBA!

Windows Server 2016, Windows 10, Microsoft Office, Koncynprantllmtoc, Cucrema
I'’APAHT, Kaspersky Endpoint Security.

KomMmmbroTepHas TeXHUKA C MOAKIIOYCHHEM K ceT «MHTepHEeT» W JOCTYIIOM B AJIEKTPOHHYIO
nH(pOopMannoOHHO-00pa3oBaTeIbHYI0 cpeny MMY.

3.2. UndopmanuonHoe odecriedeHne 00yueHust
OcHoBHas1 iuTEpaTypa:

1. AundunorenoBa, U.B. Xumus. ba3obiii ypoenb: 10—11 kiaccel : y4eOHMK JUIs
cpenHero obmero oopasosanus / U. B. Aupunorenona, A. B. babkos, B. A. [TonkoB. —
2-e wu3n., ucnop. u jpomn. — Mocksa: M3parensctBo [Opaiit, 2023. — 290 c. —
(O6mmeobpaszoBarenbHbii MUKT). — I[ISBN 978-5-534-16098-7. — TeKcCT : 3IeKTPOHHBIH //
ObpazosarenbHas wiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/530422

2. KmroeB, M. B. Opranunueckas xumus: ydeOHOe  TocoOWe A CPEAHETrO
npodeccuonansHoro obpaszoBanusi/ M. B. Kimroe, M. T. A6nynnaeB. — Mocksa :
WzparensctBo FOpaiir, 2023. — 231 c.— (IIpodeccuonansuoe oOpa3zoBaHUE). —

ISBN 978-5-534-15288-3. — Tekct : snexTpoHHbI // OOpa3oBarenbHas maTdopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/520093

JonosHuTeILHASA JUTEpPaTypa:

1. Hlep6axos, B. B. Heopranndeckas xumus. Bonpocs! u 3aiaun : yuebHOe mocoOue st
cpenHero  npodeccuoHanpHOro  oOpasoBanus/  B. B. IllepbakoB, A. A. @upep,
H. H. bap6otuna. — 2-e u3a., uctp. u gon. — Mocksa : U3natensctBo FOpaiit, 2023. —
107 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09133-5. — Teker :
AJIEKTPOHHBIN /! O6pa3oBarenbHas iatdopma IOpaiit [caiT]. —
URL: https://urait.ru/bcode/515522

2. Cracp, H. ®. OOmas u Heopranndeckas xumus. CIpaBOYHHK : yueOHOE mocodue s
cpennero mnpodeccuoHaabHOoro oOpazoBanus / H. ®. Ctacek. — 4-¢ u3m. — Mockaa :
M3parensctBo  FOpaiit, 2023.— 92 c.— (Ilpodeccuonanbroe o0OpazoBaHHE). —
ISBN 978-5-534-09179-3. — Tekct : snekTpoHHbI // OOpa3oBaTenbHas 1iatdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/513072




DJIeKTPOHHbIE U3aAHUS
1. ®enepanbHbiii mopran "Poccuiickoe obpazoanue" (http://www.edu.ru/);
Nudopmanmonnas cucrema "EnwHoe OKHO 1OCTyma K oOpa3oBaTelbHBIM pecypcam"
(http://window.edu.ru/);

3. Enmnas xomtekmus mudpoBeIx oOpa3zoBaTeabHbIX pecypcoB (http://school-collection.edu.ru/);
4. @enepanbHbIi HeHTp HHPOpPMATMOHHO-00pazoBaTenbHBIX pecypcoB (http:/feior.edu.ru/);
5. Oo6pazoBatenpHbIi mopTan "Yueba" (http:// www.ucheba.com/)

ITeyaTHbIEe N3MAHUS:

1. Tabpuensa O.C., OcrpoymoB WN.I'., CrnagkoB C.A. «Xumus» 10 xn. U3marenbcTBo
«IIpocemenuey» (dOenepanpHblil nepeueHs yueOHUKoB 2023 T.)

2. Tabpuensa O.C., OcrpoymoB WN.I'., CmagkoB C.A. «Xumus» 11 kn. U3marenbcTBo
«IIpocemenue» (OenepanpHblil mepeueHs yueOHUKOB 2023 T.)

3. Epemun B.B., Ky3smenko H.E., Tepennn B.U., Jlpo3znoB A.A.Jlynun B.B. mon pen.
Jlyanna B.B. «Xumus» 10 kn. U3natensctBo «IIpocBenienney» (OenepanbHblil IepedeHb
yaeOHnkoB 2023 1.)

4. Epemun B.B., Ky3emenko H.E., Tepenun B.U., [dpo3znoB A.A.Jlynun B.B. mox pen.
Jlyanna B.B. «Xumus» 11 kn. U3natensctBo «IIpocBenienney» (OenepanbHblil IepedeHb
yaeOHnkoB 2023 1.)

3.3.Peasu3anus 3JIeMeHTOB NPAKTHYECKO MOATOTOBKH

[IpakTHueckas MOATrOTOBKA NPH peau3aluy y4eOHBIX MPEAMETOB, KYypCOB, MUCIUILINH
(Momynel) opraHusyeTrcs IyTeM NpPOBEACHHS MPAKTUYECKUX 3aHATHH, IPAKTHKYMOB,
7abopaTopHBIX  pabOT W  HWHBIX  AHAIOTUYHBIX  BHUJOB  y4eOHOW  JIEATENBHOCTH,
IpeayCMaTpUBAIOIINX yJacTHE OOYYalOLIMXCs B BBIMOJHEHUH OTICIBHBIX 3JIEMEHTOB padoT,
CBSI3aHHBIX ¢ OyayIiel mpodecCuoHaNbHON e TeTbHOCTHIO.

[IpakTHyeckast MOATOTOBKA MOXKET BKIIOYATh B c€Os OTIENbHBIC 3aHATHUS JIGKIIMOHHOTO
TUNA, KOTOpBIE TPEAyCMaTPUBAIOT Tepefady ydeOHOH HMHPOpMauuu OO0y4aromuMCs,
HEOOXOAMMOW Ui TOCTEAYIOIIEro  BBIMOJHEHUS  paboOT, CBS3aHHBIX ¢  Oymymien
npo¢ecCHOHATIBHOMN 1A TETbHOCTBIO.

3.4.Bocnnutare/ibHAs COCTABJSIIOIIAA IPOTPAMMBI
BocnurarensHas cuctema B YHHBEpCUTETE HampaBiieHa Ha (GOPMUPOBAHHME U pa3BUTHE
WHTCJUICKTYaJIbHOW, KYJIBTYpHOH, TBOPYECKOW, HPABCTBEHHOW JIMYHOCTH OOYyYaromerocs,
OyIyIIero CIenraiucTa, COUYeTaIIero B cede npodeccuoHanbHble 3HaHUS U YMEHHSI, BBICOKHE
MOpaJibHbIE ¥ TNAaTPHOTHYECKHE KauecTBa, OOJAJAaloIIero MpaBOBOM M KOMMYHHUKATHBHOM
KYJIbTYpOH, aKTUBHOU I'PAYKAAHCKON MTO3ULIMEH.
Vuebnsrii npeamer OYIL.610 Xumus cnoco6CTBYET pa3BUTHIO IMYHOCTHBIX PE3YJIbTATOB
JIP 1-34 ¢ yuetom [IporpamMmbl BOCTTUTAHUS 00yUYaAIOIIUXCA.

3.5 IlpumeHeHHe 3JIEKTPOHHOr0 OOyYeHHS] W JUCTAHUMOHHBLIX 00pa30BaTeIbLHbIX
TEXHOJIOTHil

[Ipu peanuzamumn 00pa3zoBaTeIbHON MPOrpaMMbl OOpa3zoBaTelbHAas OpraHU3alus BIIPaBe
OPUMEHSTh 3JeKTpoHHOe oO0ydenune (D0) W AUCTAaHIMOHHBIE 00pa30BATEIBHBIE TEXHOJOTHUH
(AOT).

[Tox >neKTpOHHBIM 00ydYEeHUEM TOHUMAETCS OPraHM3alus 00pa30BaTEeIbHOM 1A TEIEHOCTH
C TIpUMEHEHHMEM coJepikaiieiicss B 0azax MJaHHBIX W HCHOJB3YEMOH TpU peanu3aiiu
00pa3oBaTeNbHBIX MPOrpaMM HH(POpMALIUK U 00ECTIeYUBAIOIINX ee 00paboTKy HH(OPMAIIMOHHBIX



TEXHOJIOTUH, TEXHUUECKUX CPENICTB, a TaKXKe MH()OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX CETeH,
o0ecreynBaOIIUX Iepeaady M0 JUHHUSAM CBA3M YKa3aHHOW HH(OpMAaIMU, B3aMMOJCHCTBHE
00yJaromuxcst U IMeAaroruuyeckux padoTHUKOB. Iloj MUCTaHIIMOHHBIMH 00pa30BaTEIbHBIMU
TEXHOJIOTUSIMH TOHUMAIOTCS 00pa3oBaTeNbHbIE TEXHOJIOTUH, pEaTU3yeMble B OCHOBHOM C
NpUMEHEHHEM HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHBIX CETeld IpH OIMOCPEIOBAaHHOM (Ha
paccTOsIHUN) B3aUMOACHCTBUHM 00YYaIOIINXCS U MEAarOrMueCKuX pabOTHUKOB.

3.6. Oco0eHHOCTM OpraHu3anuu o0OpPa30BaTeJbHON [eATeJbHOCTH [JIA JIHI C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

AnanTanusi pabodeil mporpaMMbl TUCIUTUTMHBI TPOBOAUTCS TIPU PeaTH3aIluu aJanTHBHON
oOpa3oBaTenbHON  TporpamMmbl  (IpH  MPEJOCTABICHUH  WHAWBHUIYATbHOW  MPOTPaMMBbI
peabmnmuranuu win abunutanun (MITPA) unBanuaa paspabarbiBaeTcsi B COOTBETCTBUU C €r0
NOTPEOHOCTSIMU) — B MEIIX OOecleueHus NpaBa WHBATUAOB W JHUI] C OrPAHUYCHHBIMHU
BO3MOXXHOCTSIMH 37I0POBbsSI Ha TMOJy4YeHHE Mpo(ecCHOHATBHOTO 00pa3oBaHus, CO3JaHUs
HEOOXOAUMBIX JIJISl TIOTYYEHUSI CpeaHEro NMpodeCcCHOHAIBLHOTO 00pa30BaHUs YCIOBHM, a TakKe
o0OecrieyeHus JOCTHDXKEHHUS OOy4aloUIMMHCS WHBaJIWJAaMU M JIMHAMH C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbSI pe3yJIbTaTOB (POPMUPOBAHUS TPAKTUUECKOTO OIBITA.

Wudopmarnius o criennagbHbIX YCIOBUSAX, CO3/IaHHBIX 711 00YYaIOIIUXCS C OTPaHUYEHHBIMU
BO3MOKHOCTSIMHU 3/I0POBBS, pa3mertieHa Ha caiitte MMY (http://www.mi.university).

Jnst o6ydyenuss naBanuaoB u jmi ¢ OB3, uMmeromux HapymieHus OMOpPHO-IBUTATEILHOTO
ammapaTta 00eCIeUYMBAIOTCSl YCJIOBHS OECTIPENSITCTBEHHOTO JOCTYyINa B ydeOHBbIC MOMEIICHHUS,
CTOJIOBYIO, TYyaJIeTHbIE, ApPYrue IMOMEIICHUs (HaJu4he MaHAyCOB, MOPYYHEH, pacUIMpEeHHBIX
JIBEPHBIX MMPOEMOB H JIp.).

3.7. OGopynoBanue y4eOHOro kKaduHeTa sl OOYyYAKOIIUXCH € PA3JIMYHBIMM BHAAMH
OrpaHuYeHus 310POBbSI
OcHamlenne KaOMHETa JOJDKHO OTBEYAaTh OCOOBIM 00pa3oBaTEIbHBIM IMOTPEOHOCTSIM

00yJarOIUXCsl THBAIMIOB U JIUII C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0pOBBs. KaOUHET n0omKeH
OBITh OCHAIIIEH 000PYAOBAaHUEM U YUEOHBIMH MECTAMHU C TEXHUYECKUMH CPEICTBAMU O0YUECHHUS
JUTSE O0YYArOIIUXCS C PA3TUYHBIMU BUAAMH OTPAaHUYEHUHN 3JOPOBBSI.

Kabuner, B KOTOpOM 00y4aroTCs JUIla ¢ HAPYIICHHEM CIIyXa, JODKEH OBITh 000pYyIOBaH
WHAYKIIMOHHBIMH CUCTEMaMH (MHAYKIIMOHHBIMH METIISIMH).

Hns cmaboBumsamux  oOydaronmuxcsi B KaOMHETE TMpeaycMaTpUBAETCS  HaIudue
KOMIIBIOTEPHOM TEXHMKH JJisi MpocMoTpa ydyeOHOW uHGOpManud Mpu TOMOIIM BHJIEO-
YBEJTUYHUTEIICH, NCIIOIB30BaHUE KJIaBHATYPHI co mpudTom bpaiis.

Jnsa  oOywatomuxcs ¢ HapylmieHHEM OIOPHO-JABHIaTENbHOrO —ammapara KaOWHeT
o0opyayeTcs alaiTUBHBIMU MTapTaMH C PETYJIUPOBKOM BBHICOTHI.

BriieykazanHoe ocHallleHHe YCTaHaBIIMBAETCs B KaOWHETE MPU HAJTMUKUU 00YJaroIMuXCs 10
aZlanTUPOBAHHOW 00pa30BaTENbHON NPOrpaMMe C YYE€TOM HMMEIOMIErocs THIa HapyIIeHUN
3I0POBBS y 00YyYaIOMmEerocs.

[Ipyn HEOOXOIMMOCTH TPETOCTABISAIOTCS OECIIATHO CIICHAJIbHBIE YIYCOHUKH U y4eOHBIC
nocoOwus, nHast yaeOHas muteparypa. iMmeercst BO3MOKHOCTH MTPEIOCTABIICHUS YCIIYT ACCUCTCHTA,
oKa3bIBaroliero ooydarommmces ¢ OB3 He0OX0IUMYIO TEXHUYECKYIO TOMOIIb, B TOM YUCIIE YCIYT
CYpAOIEPEBOTINKOB U TU(DIOCYPIOTIEPEBOTUNKOB.

3.8. ®opmMbl M MeTObI KOHTPOJISAA U OLIEHKH Pe3yJIbTATOB 00y4YeHUs
[Ipumensiemble Tpu peanuzanuu padodeld nporpamMmbl (OPMBI M METOABI KOHTPOJIS
IPOBOJATCS C YIETOM OTPAaHUUYCHHS 3/I0POBbs 00yUYaAIOIIUXCSL.



[lenbto TeKyIIero KOHTPOJS SBISETCS CBOEBPEMEHHOE BBISBICHHE 3aTPYOHEHHH U
OTCTaBaHMUA OOYYAIOLIETOCS C OrPAaHMYECHHBIMH BO3MOXHOCTSIMH 370POBbS U BHECCHHE
KOPPEKTHBOB B Y4EOHYIO IESITEIHHOCTD.

dopma MPOMEKYTOUHON AaTTECTAIlMM YCTAHABIUBACTCS C YYETOM WHJIWBHYaTbHBIX
NCUXO(U3MUECKUX OCOOCHHOCTEH OOydJalomuXcsi WHBAJIWAOB M JIMIl C OrPAaHUYCHHBIMHU
BO3MOXKHOCTSIMU 37I0pOBbsI (YCTHO, MMCHEMEHHO HAa OymMare, MMCbMEHHO Ha KOMIBIOTEpE, B hopMe
TECTUPOBAHUSA U T.IL.).

[Tpu mpoBeneHNH TPOMEKYTOUHOM aTTeCTAIIMN 00yUaroIeMycsl TPEOCTABISETCS BpeMs Ha
MOJTOTOBKY K OTBETY, YBEIMUCHHOE He 00Jiee UeM B TPU pa3a OT YCTAHOBICHHOT'O JJIsl TOJITOTOBKH
K OTBETY 00yUalOMMMCs, He UMEIOIIUM OIPaHHUYEHHH MO0 COCTOSIHUIO 3/T0OPOBBSL.

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
INPEJIMETA

KonTponb u oOleHka pe3ylbTaTOB OCBOEHHUS Y4eOHOro TMpeAMeTa OCYIIECTBISIeTCS
IpernoJiaBaTesieM B IPOLECCe MPOBEACHHs yYeOHBIX 3aHATHH, TEKYIIEr0 M IPOMEKYTOYHOTO
KOHTPOJISL.

OCO6GHHOCTI/I OLCHKHU JIMYHOCTHBIX H MCTAIIPCAMCTHBLIX PC3YJIbTATOB OCYHICCTBIISACTCA B
pamKax:

- TCKYyIIas OLCHKa (OCYH_IGCTBJIHGTCH npenoaaBaTcjiicM MNPCUMYIICCTBCHHO Ha OCHOBC

€XXeJIHEBHbIX Ha0JII0/IEHUH B X0/i€ YU€OHBIX 3aHATUN U BHEYPOUHON AESITEILHOCTH);

- 3aIIUTa UHAUBUAYATLHOTO MPOCKTA (MIPU HATUYHH);

- BHEIIIHKE HeNepCcOHNUGUIMPOBaHHbIE MOHUTOPHHTOBBIE nccienoBanus (BITP CIIO mns

OLICHKH METAIIPEIMETHBIX PE3YyIbTaTOB).

JlocTukeHne  CTyJEHTaMH  IpPEIMETHBIX  pe3ylbTaTOB, YCBOCHHbIE 3HAaHUS U
npuoOpeTeHHbIE CTYCHTAMH YMEHHS, OCYIIECTBIISICTCS CIEAYIOIIMMHU (OpMaMU U METOAAMU
KOHTPOJISL.

Pe3yabTarsl 00yyeHus Kpurepum oueHkn MeToabI OLIEeHKH




[IpenMeTHBIC pe3yIbTATHI O «XUMHUS"
(6a30BBIi YPOBEHB) TOJKHBI 00€CTICUNBATh:

11 - chopMUpOBAaHHOCTH MPECTABICHHIA:
0 XUMHUYECKOU COCTaBJIAIOIIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, pOJIU
XUMHM B T[IO3HAHUU SIBJICHUM TpPUPOJIBI, B
(GOpMUPOBAHMM  MBIIUICHUSI HW  KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHON TIPaMOTHOCTH,
HE0OXOIMMOM /IJIsl peIIeHUs TPAKTUIECKUX 3a/1a4
U 9KOJIOTMYeCKH OOOCHOBAaHHOTO OTHOILIEHHUS K
CBOEMY 37I0POBBIO U MPUPOIHOM CPEJIE;

I12 - BnamgeHuWe cUCTEMOH XUMHYECKHUX
3HaHUH, KOTOPasi BKIIIOYAET: OCHOBOIIOIAratoline
MOHATHS ~ (XMMHUYECKHM  3JIEMEHT,  aToM,
JNEKTpOHHas o0ojoYyka aroma, s-, p-, d-
AJIEKTPOHHBIE OPOUTATI AaTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTD, 3IEKTPOOTPUILIATEIBHOCTD,
CTENEHb OKHUCJICHUS, XUMUYECKasl CBS3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBINA 00bEM, YTIIEPOHBINA

CKeJleT, (YHKIMOHAJIbHAs TPYIMMa, pagukal,
U30MEpHUsl, H30MEPBI, TOMOJIOTMYECKUU psL,
FOMOJIOTH,  YIJIEBOJOPOABL,  KUCIOPOIA- |

a30TCOJICpPXKAIINE COCIUHECHHS, OMOJOTHUYECKH
aKTUBHBIC BeIIecTBa (YTJIEBOMBI, YKHUPHI, OCIKN),
MOHOMEp, TOJUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHCHMUS,
KPUCTAJUTMYECKasT PEIIeTKa, THUIThl XUMHYECKUX

peakuuii  (OKHCIMTEILHO-BOCCTAHOBUTEIBHEIE,
9K30- U IHJOTCPMUYECKHE, PEAKIUU HOHHOTO
oOMeHa), pactBop, AIIEKTPOJIMTHI,
HEIJICKTPOJIUTEI, AIIEKTPOJIUTUYCCKAS
JMCCOIMANNS, OKUCIUTENb, BOCCTAHOBHTEIIb,
CKOPOCTh XHMHYECKOW pPEaKIHH, XUMHYECKOEe
paBHOBECHE), TEOPUM H 3aKOHBI (TeOpHUs

XUMHUYECKOTO CTPOCHUSI OPTaHUYECKUX BEIIECTB
AM. bytnepoBa, Teopus >3IEKTPOIUTHUECKOM
auccoumranuu, nepuoanudeckuid  3akoH  [.H.
MengeneeBa, 3aKOH COXpPAaHEHHMsS  Macchl),
3aKOHOMEPHOCTH, CUMBOJINYECKUN A3BIK XUMUH,
(dakToNOrMUecKue CBEICHUS O CBOWCTBAX,
COCTaBe, MOJIyYEHU N u Oe30macHoM
WCIIOb30BAaHUM BAXKHEHIIMX HEOPTAaHMYECKUX U
OpPraHMYECKUX BEUIECTB B OBITY U MPAKTUYECKOU
NEeSITEIbHOCTH YEJIOBEKA;

[13- chopMUPOBaHHOCTH YMEHHM BBISBIISATH

XapakTepHble  NpPU3HAKM W B3aWMOCBS3b
U3YyYEHHBIX HOHATH, PUMEHSTh
COOTBETCTBYIOILIME TIOHATUS TIPpU  ONMCAHHUU

CTPOCHHMSI M CBOMCTB HEOPraHWYECKUX H
OpPraHMYECKHUX BEIIECTB M HX IPEBPALICHMIA;
BBISBJIATh B3aUMOCBSI3b XUMHYECKMX 3HAHUU C
NOHATHSIMM UM TIPEACTABJICHUSMU  JAPYTUX

YCcTHBIC OTBETHI
OLICHHBAIOTCS 110
IATHOAIIILHOM
CHCTEME.

5 — OTIIMYHO, TPAMOTHO,
ITOJTHO M3JI0KCH
MaTepua

4 — xoporo,
JOITYCKAaeTCs OJTHA —
JIBE OLITNOKYU B
U3JI0)KEHUU MaTepuana
U peYeBBIC OIIUOKU

3
YIOBJIETBOPUTEIHHO (B
IIEJIOM Te€Ma PAacKpHITa,
JIOTTYIIIEHBI PEeYEBhIC
OIIIMOKHM)

2-
HEYIOBJIETBOPUTEIILHO
(oOywarommiics He
MOYXET U3JIOKHUTh
MaTepuan)

OLICHKH 3a TECTOBEIE
3a1aHUS OLICHUBAIOTCS
M0 KOJIMYECTBY
BBITTOJTHCHHBIX,
Hanpumep, 10 3agaHui.
10, —«5»
9,8, 7, -«4»
6,5 - 3»,

Meuriie 5 3aganui —
«2»

Onenka B paMKax
TEKYLIETO
KOHTPOJIS
pe3yabTaTOB
BBIIIOJTHCHUS
3aJaHuN IS
CaMOCTOSTEILHOMN
paboThI.

OneHka yCTHBIX
OTBETOB B
pesyibTaTe
YCTHBIX U
MMCbMEHHBIX
OMPOCOB, KOT1a
MIPOBEPSIOTCS
TEOPETHYECKHUE U
MPAKTUIECKHE
3HAHUA
00yJaroIuXcs.

OrneHKa
BBIIOJTHEHHBIX
TECTOB, TOKJIAI0B,
MpEe3EHTaLHIA.




CCTCCTBCHHOHAYYHBIX IPCIMCTOB;

[14- chOPMUPOBAHHOCTh  YMEHUH
HUCITOJb30BATh HauMCHOBAaHUA XUMHUYCCKUX
COCMHEHU I MEXIyHApOIHOTO COr03a

TEOPETUYECKOM UM  MNPUKIAJHOM XUMHU U
TPUBUAJIBHBIC HA3BaHMWS BAXKHEHIIHMX BEILECTB
(oTmneH,  ameTwsieH, — [NMLEpUH,  (eHodm,
dopmanpaeru, YKCyCHas KHCIOTa, TJIMLUH,
YTapHBIU Ia3, YIJIEKUCIIBIA a3, aMMUaK, raiieHas
U3BECTh, HETallleHash U3BECTh, IUThEBAsI COJdA U
JPYTUX), COCTABIATH (HOPMYJIIBI HEOPTAHUUYECKUX
U OpraHMYeCKMX  BEILECTB, YPaBHEHHUS
XUMHAYECKUX pPEaKLUUH, OOBACHATh HX CMBICIH,
MOATBEPXKAATh  XapaKTEPHbIE  XUMHUYECKUE
CBOMCTBA BEIL[ECTB COOTBETCTBYIOILIMMU
DKCIIEPUMEHTAMH W 3alUCSAIMU  ypaBHEHUI
XUMHYECKUX PEAKIIUN;

15 -  chopMUpOBaHHOCTH  YMEHHH
YCTaHABIIMBATH IPUHAMICKHOCTh HM3YyYEHHBIX
HEOPraHUYECKUX M OpPraHUYECKHUX BEIIECTB K
OIIpEAEICHHBIM KJIACCaM U IPyIIaM COCIUHEHUH,
XapaKTEepU30BaTb HX COCTaB U Ba)KHEHILME
CBOMCTBA; OMPEACIISITh BUIbI XUMUYECKHUX CBI3EH
(xoBaJIeHTHaA, VOHHa, MeTaJlIINYecKas,
BOJIOPOJIHAs), THUIIBI KPUCTAIIMYECKUX PELIETOK
BEIIECTB;  KJIACCU(PHUIMPOBATH  XUMHUYECKUE

peaKInu;
[16- BnameHHe OCHOBHBIMH METOAAMU
HAyYHOTO IIO3HAHMS BEIIECTB M XUMHYECKUX
SIBJICHUI (mabmronenue, U3MEpPEHHUE,
AKCIIEPUMEHT, MOJICITUPOBAHHE);
I17- C(OPMHPOBAHHOCTh  YMEHUI

MPOBOJIUTH PACYETHI TI0 XUMHUECKUM (hopMysIam
U YPaBHECHMSIM XUMHUYECKMX pEaKUUUd C
UCTIOJIb30BaHUEM buznIecKux BEJIMYMH,
XapaKTePU3YIOIINX BEIIECTBA C KOJTUYECTBEHHOM
CTOPOHBI:  Macchl, oOBbeMa (HOpMaJbHBIC
yCJIOBHSI)  Ta30B,  KOJUYECTBA  BEIECTBA;
UCITIOJIh30BAaTh CHCTEMHBIC XUMHUYECKUE 3HAHUS
JUISL TPUHATUSA  PELICHWM B KOHKPETHBIX

KU3HCHHBIX  CHUTYaIlUsX, CBSI3aHHBIX  C
BCIICCTBAMH U UX IIPUMCHCHUCM;,
I18- c(hOpMUPOBAHHOCTH yMEHUH

IUIAHUPOBaTh M BBIIOJNHATH  XUMHUYECKUI
OKCIIEPUMEHT  (IIPEBPAIIECHUS]  OPTaHHMYECKHX
BEIIECTB MPU HArpEeBaHUM, OJyYCHHUE ITUIICHA U
U3y4CHHE €Tr0 CBOMCTB, KAYECTBEHHBIE PEAKIINU
Ha aJbJETHJBI, Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHaTypanus OeNKOB IIPU HarpeBaHUU, IIBETHBIC
peakiuu OeJIKOB; MPOBOIUTH PEAKIIMA HOHHOTO
oOMeHa, OTpeNeNATh Cpeay BOAHBIX PACTBOPOB,
KayeCTBEHHBIC peakIMM Ha cynbdar-, kapOoHaT-




U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHSI; PEIIATh
SKCIIEPUMEHTAJbHBIE  3aJayd [0  TeMam
"Merambl" u "Hemetamibl") B COOTBETCTBHH C
MpaBWJIaMd  TEXHUKM  O€30IacHOCTH  MpH
oOpaleHuu ¢ BeHIeCTBAaMH U JIA0OpaTOPHBIM
o0oOpy/noBaHUEM; TPEACTABIATH  PE3yJbTaThl
XUMHYECKOTO 3KCIepuMeHTa B (GopMe 3amucu
YpPaBHEHUW COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynmMpoBaTh BBIBOJBI HA OCHOBE JTHUX
pe3yNbTaTOB;

I19- c(OPMHPOBAHHOCTH YMEHUS
aHAJIM3UPOBaTh XMMHUYECKYI0 HH(OpMaluio,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CPEICTB
MaccoBoi wumH(popmarnuu, cerb HWHTEepHET U

Jpyrue);
I110- c(hopMUPOBAHHOCTH yMEHUH
coOroaaTh npaBuIIa 9KOJIOTHYECKH

11e71eco000pa3HOTo MOBEACHUS B OBITY U TPYIOBOMA
NEATEIPHOCTH B IIEJISIX COXPAHEHUSI CBOETO
3I0pPOBbSl M OKPYKAIOLIEH INPUPOJHON CpE.bI;
YYHUTHIBaTh OMACHOCTh BO3JICHCTBHS HA JKHUBBHIC
OpPraHU3MBbI OMPEICICHHBIX BEIECTB, MOHUMAS
CMBICJI TIOKa3aTeNsd MpenebHOW JOMYyCTUMOMN
KOHIIEHTPAIINY;

I111- TUTS 00yJaronmxcst c
OTPAaHUYEHHBIMA  BO3MOXHOCTSIMU  3JIOPOBBSL:
c(hOpPMHUPOBAHHOCTh YMEHHS MPUMEHATH 3HAHUS
00 OCHOBHBIX JIOCTYIMHBIX METOJaX TO3HAHUS
BEIIECTB U XUMUYECKHX SIBJICHUH;

I112- s cnenslX #W - CIA0OBHISIINAX
oOyJaroruxcsi:  COPMHUPOBAHHOCTh  YMEHUS
UCIIONIb30BaTh pPENbePHO TOUEHUHYIO CHUCTEMY
oboznauenunit JI.  bBpains  gus 3anmcu
XUMHYECKHUX (OPMYIL

Jnist aTTecTany 00y4aronuxcs Ha COOTBETCTBUE UX MTEPCOHATBHBIX JIOCTHKEHUN 00yUeHHS
no ydeOHOMY TMpeaMeTy co3faercss (OHI OICHOYHBIX CPEICTB, IO3BOJIAIONINE OLEHHUTDH
npeIMETHBIC (3HAHUSA U YMEHHsI) U METalpeAMETHBIC Pe3yJIbTaThlI.

OneHka JMYHOCTHBIX pE3YJIbTaTOB (B TOM YHCIE C Yy4eToM pabouell TporpaMMel
BOCIIUTaHMI) MOXKET OBITh MPOU3BE/ICHA C IPUMEHEHUEM CIIEIYIONNX (POPM OLCHUBAHUS:

- mepcoHUUIMPOBAHHAS (JIEMOHCTPUPYIONIAS JOCTHXKCHHS KOHKPETHOTO 00YyYaromerocs);

- HenepcoHM(UIMpPOBaHHAs (XapaKTepu3ylollas IOCTIKEHUS B Y4eOHOH rpymme, y
KOHKPETHOTO MeIarOTHYeCKOTro paboTHHKA, B 00pa30BaTeIbHON OpraHU3alliy B IIEJIOM);

- KaueCTBEHHAs (M3MEpEeHHasi B HOMUHATUBHOM IIKaJe: €CTh/HET);

- KOJIMYECTBEHHAs (M3MEpEHHas, HalpuMep, B PAHTOBOM ITKaJIe: 0O0JIbIIIe/MEHBIIIE);

- WHTerpajgbHasi (OLIEHEHHAasl C MOMOIIbIO KOMIUIEKCHBIX TE€CTOB, MOPT(OIINO, BHICTABOK,
MpE3eHTAaINN );

- mudepeHpoBaHHas (OI[EHKa OT/IEIbHBIX aClIeKTOB PAa3BUTHS).



[Tpu 3TOM MOTYT TIpeyCMaTPUBATHCS CIECTYIONIUE METOIbI OLICHUBAHHMS:

- HaOJIIOIeHHE;

- mopthonmo;

- OKCTIepTHAs OLICHKA,

- CTAH/IaPTU30BaHHBIC OTIPOCHUKH;

- IPOCKTUBHLIC MCTOABI;

- CAaMOOIICHKA;

- aHAJIN3 MPOAYKTOB JESATEIBHOCTH (IIPOSKTOB, MPAKTHUECKUX, TBOPUECKUX padoOT) H T.J.
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