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Pabouas nporpamma yuebnoi auctmmiuabl OJ[.07 Xumus pazpabotana B cOOT-
BeTcTBUM ¢ DenepanbHbBIM rocyJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM (Jajee —
®I'OC) mo crenuasbHOCTH CPEeIHEro Mpo(ecCHOHANBHOTO 00pa3oBaHus (1ajee -
CIIO) 15.02.16 TexHonorusi MalIMHOCTPOECHUS, YTBEPKIAEHHOTO TMpHUKa3oM MuHH-
crepctBa npocserieHus P ot 14.06.2022 1. Ne 444., ®I'OC cpeanero obiiero oopa-
30BaHMSI, YTBEPKICHHOIO MPUKa3oM MuHHCTepcTBa 00pa3oBaHusi U Hayku PO or
17.05.2012 r. Ne 413 (¢ u3menenussmu Ha 27.12.2023 r.) u nmpuMepHOH MPOTrpaMMoi
o0mreo0pazoBaTebHON YIeOHON MUCIUTUTNHBI « XUMUSD» IS MPOPECCHOHATBHBIX 00-
pa3oBaTeIbHBIX OpPraHU3alNil, YTBEPKACHHON Ha 3acemaHuu CoBeTa MO OLIEHKE CO-
JEp’KaHMs U KauyecTBa NPUMEPHBIX pabouyux mporpamm o0meo0pa3oBaTeIbHOTO U CO-
[AAJIBHO - TYMaHUTAPHOTO IIUKIIOB CPeAHEro MpodeccCuoHabHOr0 00pa3zoBanus [Ipo-
Tokos Ne 14 ot «30» Hos10pst 2022.

Pa3pabotunk: Tapacosa I'.H. — npenogaBatens Beicuield kareropun [Ipodeccnonanb-
Ho-Ttiearorunyeckoro kouiemka CI'TY umenu ['arapuna 10.A.
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1. IMACIHHOPT PABOYEM IHPOI'PAMMUbI YYEBHOM
JUCIUAIIVIMHBI O1.07 XUMMU S

1.1 Ob6aacTh npuMeHeHUus padoyeil MporpaMmbl

Pabouas nmporpamMmma yueOHON AUCHUIIIMHBI SIBJSETCS YACThIO MPOTPAMMBI I10/1-
TOTOBKHU crernuaauctoB cpeanero 3BeHa (ganee — I[IICC3) B coorBercTBUU ¢ PI'OC
CIIO no cnenmanbroctu 15.02.16 TexHONIOTHS MAIIMHOCTPOSHUSI.

1.2 MecTo y4yeOHOW IMCUMILUIMHBI B CTPYKType NMPOrpaMmbl MOJATOTOBKHU
CNEHUATHUCTOB CPeIHero 3BeHa:

VY4ebHast TUCIMIUTIMHA BXOAUT B 0011eo0pazoBaTenbHbii 1uki [TTICC3.

1.3 Ilesin 1 TpeGOBaAHMS K pe3y/IbTAaTaM OCBOEHUS YUeOHOM TUCIUIJIMHBI:

B pe3ynbTaTe ocBOoeHMS yUeOHOM AUCIUTIIMHBI 00YUYAIOIINIICS TOJKEH JTOCTUYh
CIEAYIOLINE PE3YIIbTATHI:

JIUYHOCMHDbLE:

- 0CO3HaHHE 00YYAIOITUMUCS POCCUMCKON rpakIaHCKON UJIEHTUYHOCTH;

- TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOATEIBLHOCTA U CAMOOIIPEIEIICHUIO;

- HaJIMYMe MOTUBAIMM K OOYYEHHIO U JTMYHOCTHOMY Pa3BUTHIO;

- L[EJICHANPABJICHHOE Pa3BUTHUE BHYTPECHHEH IMMO3ULIMU JTUYHOCTA HAa OCHOBE Y-
XOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickoit denepannn, HCTOPUIECKUX U
HaIIMOHAJIBHO-KYJIbTYPHBIX TpaJuIui, (OpMHUpPOBAHUE CUCTEMbI 3HAUMMBIX IIEHHOCT-
HO-CMBICIIOBBIX YCTAHOBOK, aHTHKOPPYNUHUOHHOTO MHUPOBO33PEHUS, MPABOCO3HAHUS,
HKOJIOTUYECKOMN KYJIbTYpPbl, CIIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI;

- YyBCTBO TOPAOCTH M YBAXKEHHUSI K HUCTOPUU U JOCTHKEHUAM OTECYECTBEHHOU
XUMHUYECKON HayKW; XUMHUYECKH TpPaMOTHOE TIOBEJICHHE B MNpodecCHoHaIbHON
JEATEIIBHOCTH U B OBITY IIPU OOpAIlIEHUU ¢ XUMUYECKUMU BEIIECTBAMH, MaTepUaJIaMU
Y MIPOLIECCAMU;

- TOTOBHOCTb K TPOJOJKEHUIO OOpa30BaHUs W TOBBINICHUS KBaTM(UKAIUK B
n30paHHOW TpoecCHOHaTbHON JEATENBPHOCTY W OOBEKTHBHOE OCO3HAHHE POJIHU
XUMHYECKUX KOMIIETEHLINHI B 3TOM;

- YMEHHME MCIOJIb30BaTh JOCTHXKEHUS COBPEMEHHOM XHMHUYECKONM HAyKU W
XUMUYECKUX TEXHOJOTUNM JJIS TIOBBIIMIEHUS COOCTBEHHOTO WHTEIICKTYaIbHOTO
pa3BUTHS B BEIOpaHHOM NpodecCuoHaIbHOM NeITeTbHOCTH,

MemanpeomemHbole:

- OCBOCHHBIC OOYYAIONIUMHUCS MEXKIIPEAMETHBIE TOHSATHS U YHUBEPCAIbHBIC
y4ueOHbIC IEUCTBUSA (PETYISITUBHBIEC, TO3HABATEIbHBIC, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTH MX MCIOJIb30BaHUSI B MIO3HABATEIBHON U COLIMAIIbHON MPAKTHUKE,
TOTOBHOCTh K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBJICHUIO YUEOHOU mesi-
TEJILHOCTU, OpraHu3alii y4eOHOro COTPYAHUYECTBA C MEAarorndyecCKuMU pabOTHUKA-
MU ¥ CBEPCTHHKAMH, K YYaCTHIO B TIOCTPOCHUH HHIUBHUAYyaTbHOW 0Opa3oBaTelIbHOMN
TPACKTOPUH;

- OBJIAJICHUE HaBBIKAMU Y4eOHO-HCCIIEOBATEIBCKOM, TPOCKTHONU M COIUATBHON
JIESITENBbHOCTH;

- UCIIOJb30BAHME PA3JIMYHBIX BHJOB II03HABATEIBHOW JIESITEIIBHOCTU W
OCHOBHBIX HWHTEJUICKTYaJbHBIX oOlepanuil (IOCTAaHOBKU 3aaayd, (HOpMyITUpOBaHUS
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TUMOTE3, aHallu3a U CHUHTE3a, CPAaBHEHUS, 0000IEHUs, CUCTEMAaTU3alliH, BBISIBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBSI3€H, TOMCKA aHAJIOr0B, (POPMYJIUPOBAHUS BBIBOJOB) IS
pelIeHHs TOCTaBJICHHOM 3a/Jayd, IPUMEHEHUE OCHOBHBIX METOJOB IO3HAHMS
(HaOnroieHNsl, HAY4YHOIO SKCIEpUMEHTa) I M3Yy4YeHHUs pa3iIMyYHbIX CTOpPOH
XUMHUYECKUX OOBEKTOB M IIPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTb
CTAJIKUBaThCA B MpodeccrnoHalIbHOM cdepe;

- HUCHOJb30BAaHUE PA3JIUYHBIX HMCTOYHHMKOB JUISl IOJIYYEHUS XUMHUYECKOU
uHbOpMaIlK, YMEHHE OILICHUTh €€ JOCTOBEPHOCTb MJIs JOCTIKEHHS XOPOIIHUX
pe3ynbTaToOB B MpodecCHuoHaIBHOU cepe;
npeaMeTHbIe:

- c(hopMHpPOBAHHOCTH MPECTABICHUIA: O MaTepUATbHOM €AHMHCTBE MUpA, 3aKO-
HOMEPHOCTSIX U IMO3HABAEMOCTH SIBJICHUW MPUPOJIBI; O MECTE U 3HAYEHHH XUMHH B CH-
CTEME €CTECTBEHHBIX HAYK U €€ POJIM B 00ECIIEUEHUH YCTOMYMBOIO Pa3BUTHS YEJIOBE-
YeCcTBa: B PELICHUHU MPOOJIEM SKOJIOTMUYECKOM, SJHEPreTHYeCKO U MUILEBOM Oe3omac-
HOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHMM HOBBIX MAaTEPUAJIOB, HOBBIX MCTOYHHKOB
SHEPruM, B OOECHEUYEHUU PALMOHAIBHOTO IMPHUPOAOINOJIB30BaHUsA, B (OPMUPOBAHUU
MHUPOBO33pEHUS U O0IIEH KyJIbTYPhl YEJIOBEKA, a TAK)KE HKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOULIEHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM CPELE;

- BJAJCHUE CUCTEMOM XMMHYECKUX 3HAHWUM, KOTOpas BKJIKOYAET: OCHOBOIIOJA-
rarolIye MOHATUS (JOMOJHUTENBHO K CUCTEME MOHATUI 0a30BOT0 YPOBHS) - U30TOIIBL,
OCHOBHOE€ U BO30YXIEHHOE COCTOSHUE aToMma, TMOpUAM3alvs aTOMHBIX OpOHTaJeH,
XUMHUYECKas CBS3b («O» M «T — CBS3b», KpaTHbIE CBSI3M), MOJSpHAs KOHUEHTpALMS,
CTpyKTypHast (¢opmyrna, wu3oMmepust (CTpyKTypHas, TreoMeTrpuyeckas (LIuc-TpaHc-
U30MEpHsl), TUIIBI XUMUYECKUX PEAKLMI (TOMO- U T€TepOreHHbIe, 00paTUMbIE U HEOO-
paTUMBbIE), pPACTBOPHI (MCTUHHBIE, JUCIEPCHBIE CUCTEMBI), KPUCTAIIOTHIPAThI, CTe-
NEHb JMCCOLMALMHU, 3JEKTPOJIN3, KPEKUHT, pUPOPMHUHT); TEOPUH U 3aKOHBI, 3aKOHO-
MEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHWMAHUS NPUYMHHO-
CTH U CUCTEMHOCTH XMMHYECKHUX SIBIICHUH, COBPEMEHHBIE MPEJICTABIEHUS O CTPOCHUU
BEIIECTBA Ha aTOMHOM, MOJIEKYJIIPHOM M HaJIMOJIEKYJISIPHOM YpPOBHSX; NpeACTaBiie-
HUSL O MEXaHM3MaX XMMHUYECKHX PEaKIMM, TEPMOJUHAMUYECKUX U KHHETUYECKUX 3a-
KOHOMEPHOCTAX MX NPOTEKaHUs, 0 XUMUYECKOM PABHOBECUH, TUCIIEPCHBIX CUCTEMAX,
(akTOJIOTHUYECKUE CBEIECHUS O CBOMCTBAX, COCTAaBe, MOJYyYEHUH U OE30MacHOM HcC-
M0JIb30BaHUHU BaYKHEHIINX HEOPTAaHUYECKUX M OPTaHUYECKUX BEIIECTB B OBITY U Mpak-
TUYECKON JIEATEIbHOCTH YEJIOBEKa; OOUIMX HAyYHBIX MPHUHIMIAX XUMHYECKOrO IMpo-
M3BOJICTBA (HA MpUMEpEe MPOU3BOJCTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHoa, mepe-
paboTku HeDTH);

- c(hopMUPOBAaHHOCTh YMEHUM BBISBIIATH XapaKTEPHbIC MPU3HAKU U B3aUMOCBS3b
W3YYEHHBIX MOHSATUN, MPUMEHATh COOTBETCTBYIOIINE MOHITHUS MPU OMUCAHUU CTPOE-
HUS U CBOMCTB HEOPTAHMUYECKUX M OPraHUYECKUX BEIIECTB U UX NMPEBPAILCHUN; BbISB-
JSTh B3aMMOCBSA3b XMMHUYECKUX 3HAHUU C MOHATUSMHU U TPEACTABICHUSMHU APYTUX
IpeIMEeTOB Jisi 60Jiee 0CO3HAHHOTO TTOHUMAaHUS U OOBSICHEHUS CYIIHOCTH MaTepUaIIb-
HOTO €IMHCTBA MUPA; UCIIOJIb30BATh CUCTEMHBIE XUMUUECKHE 3HAHUS 111 OOBSICHEHUS
Y IPOTHO3UPOBAHMS SIBJIEHUM, UMEIOIIUX €CTECTBEHHOHAYYHYIO IPUPOAY;

- c(hopMHpPOBAaHHOCTH YMEHUN HCIOJIb30BaTh HAUMEHOBAHMSI XUMHUYECKHX CO-
€AMHEHUI MEXIyHApOAHOIO CO03a TEOPETHYECKOW M MPUKIAJHONM XWMHHU U TPUBH-
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aJbHbIC HA3BAHMS BEIIECTB, OTHOCAIIMXCS K U3YUYEHHBIM KJIaCCaM OPraHUYECKUX U He-
OpPTraHUYECKUX COCIMHEHUI; UCTI0JIb30BATh XUMHUECKYIO CHMBOJIUKY ISl COCTABIICHUS
GbopMysT HEOPraHUYECKHX BEIIECTB, MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIIEHHBIX U CKEJIETHBIX) (hOPMYJ OpraHUYECKUX BEILIECTB; COCTABIIATh YPaBHEHUS
XUMUYECKUX  pEaKUMid WU pacKkpblBaTb  UX  CYIIHOCTb:  OKHCJIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca 3THX
peakiuii; peakiuii MOHHOr0 0OMEHA MyTEeM COCTABJICHUS UX MOJHBIX U COKPAIICHHBIX
WOHHBIX YPaBHEHUH; peakiuil THAPOJIN3a, PEakinil KOMILIEKCOOOpa3oBaHus (Ha Ipu-
Mepe T'HJIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUSA); TOATBEPKAATh XapaKTEPHbIC XUMU-
YECKHE CBOMCTBA BEHIECTB COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMHU U 3aMMUCIMHU YpaB-
HEHUN XUMHYECKUX PEAKIINH;

- c(hopMUPOBAHHOCTh yMEHHH KJIAaCCH(HUIIMPOBATh HEOPTaHWYECKHE U
OpPraHUYECKUE BEIIECTBA U XUMHUYECKHE PEAKIUH, CaMOCTOSITEIBHO BBIOMPATH
OCHOBAaHMSI U KPUTEPHUH ISl KIACCU(PUKAIMKU H3YYaEMBIX XHMHUYECKHUX OOBEKTOB;
XapaKTEepPU30BaTh COCTAB M BaXHEWIIME CBOMCTBA BEIIECTB, MNPUHAMICKAIIMUX K
OTIpPEJICTICHHBIM KJIACCaM U TpYIIaM COEAUHEHUM (MPOCThIe BEIIECTBA, OKCHUJIBI,
TUAPOKCHUIBI, COJIM; YTIEBOAOPOJIbI, MPOCThIE dPUPHI, CIUPTHI, (HDEHOIBI, aJIbJIECTUIbI,
KETOHBI, KapOOHOBBIE KHUCIOTHI, CIIOKHBIC J(PUPHI, KUPBI, YIICBOAbI, AMHUHBI,
AMUHOKHUCIIOTHI, O€NKM); MPUMEHSTh 3HAHMUS O COCTaBe U CBOMCTBAax BEIIECTB JIJIS
DKCIIEPUMEHTAIIBHON TPOBEPKU TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEAKIMN U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHHUS;

- ¢ OpPMUPOBAHHOCTh YMEHUI MOJTBEPK/IaTh HA KOHKPETHBIX MIPUMEpax Xapak-
TEp 3aBUCUMOCTU PEAKIIMOHHOM CTIIOCOOHOCTH OPraHWYECKUX COCTUHEHHUI OT KpaTHO-
CTU U THUIMA KOBAJICHTHOM CBSI3U («G» U «TT — CBSI3bY»), B3AUMHOI'O BIUSHHUS aTOMOB U
IPYIINl aTOMOB B MOJIEKYJIaX; a TaKK€ OT OCOOCHHOCTEW pean3alnyl pa3iudHbIX Me-
XaHU3MOB MTPOTEKAHUS PEAKIU;

- chOPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaTh IIEKTPOHHOE CTPOCHHUE aTOMOB
(B OCHOBHOM U BO30Y>KJICHHOM COCTOSTHUH) U MOHOB XMMHUYECKHUX DJIEMEHTOB 1-4 Te-
puonoB Ilepuoanueckoit cuctemsl .M. MeHnneneeBa u ux BAICHTHBIE BO3MOXXHOCTH,
UCIIOJIB3YSI TIOHATHSI «S», «P», «d-d2JIEKTPOHHBIC» OPOUTAIIN, YHEPTETUIECKUE YPOBHU;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMUYECKUX DJIEMEHTOB M 00pasye-
MBIX MU COEIUHEHUH T10 NIEPUOIAM U TPYIIIaM;

- BJIAQJICHUE CUCTEMOM 3HAHWW O METOJAaX HAyYHOTO IMO3HAHMS SBJICHUU MPUPO-
JIbl, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX M YMEHUSIMU MPUMEHSATH 3TU 3HAHUS MPU
HKCTIEPUMEHTAILHOM HUCCIEOBAHUM BEIIECTB M I OOBSICHEHUS XUMHUUYECKUX sIBJIE-
HUM, UMEIOIIMX MECTO B MPUPOJIE MPAKTUUECKON JIESITEIbHOCTH YEJIOBEKA U B MOBCE-
JTHEBHOM >KU3HHU,

- ¢popMHPOBAHHOCTh YMEHUHN MTPOBOJUTH PACUEThl IO XUMHYECKUM (popmMysiam
U YpaBHEHUSIM XUMHUYECKUX PEaKIUi C UCIOJIb30BaHUEM (PU3NUECKUX BEIUYMH (Mac-
Chl, 00b€Ma Ta30B, KOJMYECTBA BEIECTBA), XapAKTEPU3YIOIINX BEIIECTBA C KOJIMYE-
CTBEHHOU CTOPOHBI: pacUeThl IO HAXOXKIACHUIO XUMUYECKON (DOpPMYJITBI BEIECTBA; pac-
YeThl MacChl (00bEMa, KOJIMYECTBA BEIECTBA) MPOJYKTA PEAKIIUH, €CIH OJIHO W3 HC-
XOIHBIX BELIECTB JAHO B BHUJIE PACTBOPA C ONPEACICHHOW MACCOBOW JOJIEM PaCTBO-
PEHHOTO BEIIECTBA WM JIaHO B M30BITKE (MMEET MPUMECH); pacueThl MacCOBOW HIIU



00BEMHON JTOJIM BBIXOJA MPOJYKTa PEaKIMH; pacueThl TEIIOBOro 3¢ deKra peakuui,
00OBEMHBIX OTHOILICHUI Ta30B;

- ¢hopMUPOBAHHOCTh YMEHUHN MPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH C
MO3ULUNA IKOJOTUYECKON 0€30MacHOCTH MOCEACTBUSI OBITOBOM M MPOU3BOJICTBEHHOU
JeSTEILHOCTH YeJIOBEeKa, CBSI3aHHON ¢ MepepadOTKOM BEIIeCTB; MCIOJIb30BATh MOITY-
YEHHbIC 3HAHUS ISl IPUHATHUS TPAMOTHBIX PEHICHUM MpoOJieM B CUTYyalMsIX, CBsI3aH-
HBIX C XMMHUECH;

- ¢(hOpMHUPOBAHHOCTh YMEHHUH CAMOCTOSITETILHO TUIAHUPOBATh U MPOBOAUTH XU-
MUYECKHI 3KCIEPUMEHT (MOJYyYEHHUE U U3YYEHHE CBOMCTB HEOPraHUYECKUX U OPTaHU-
YECKHUX BEIIECTB, KAUECTBEHHBIE PEAKIIMHU YTIEBOAOPOAOB Pa3IMYHBIX KJIACCOB U KHUC-
JIOPOACOAEPKAIUX OPTAaHUYECKUX BEILECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10
pPacno3HaBaHUIO HEOPTAHUYECKUX M OPTAaHMYECKUX BEIIECTB) C COOJIIOJIEHUEM ITPABUII
0e30omacHOro oOpaleHusl ¢ BelleCTBaMU U J1a0OpaTOpHBIM 000pyI0BaHUEM, (HOpMY-
JUPOBATh 1I€JIM UCCIIEOBAHUS, MIPEIOCTABIIATh B Pa3IMUHON (popMe pe3ysbTaThl IKC-
IIEPUMEHTA, AHAJIM3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTB;

- c(OPMUPOBAHHOCTh YMEHUN OCYILECTBIIATH LI€JICHANPABICHHbIN OUCK XUMHU-
4yecKoW MHPOpMAIMK B pa3IMYHbIX UCTOYHHUKAX (Hay4yHasl U yueOHO-HayuyHas JIMTepa-
Typa, CpeJCcTBa MaccoBoi MH(popmauuu, ceTb HTEpHET U apyrue),KpUTHYECKH aHa-
JU3UPOBATH XUMUYECKYIO HH(OpPMALIKIO, TepepadaThiBaTh €€ U UCIOJIb30BaTh B COOT-
BETCTBHUU C ITOCTABJIICHHOW YUeOHOM 3a1aueii;

- c(popMHUPOBAHHOCTh YMEHUW OCO3HABAaTh OMACHOCThH BO3JICUCTBUS HA YKUBBIC
OpraHu3MBbl OIPEAEIICHHBIX BEIIECTB, IOHUMAas CMBICH MOKa3aTelsd IpeaebHON JOMy-
CTUMOW KOHUEHTpAlMH, U MOSCHATh Ha MpUMEpax CHOCOObl YMEHBIICHHUS U MPEIOT-
BpalIeHUs] UX BPEIHOTO BO3JEHCTBUS Ha OPTraHU3M YEJIOBEKA.

Ilpogpeccuonanvnan HanpaeieHHOCMb YUeOHOU OUCUUNIAUHBL «(XUMUL)
IpeanojaraeT lejeHanpaBIeHHOe NPUMEHEHHE NeAarornueckiux CpeacTB, odoecneun-
BAaIOLUX HE TOJILKO (POPMUPOBAHME y OOYyUarOIIUXCsl 3HAHUN, YMEHUH, HABBIKOB I10
yueOHOW NUCUUIUIMHE, HO U pa3BUTHE MHTEpeca K JaHHOHM mpodeccuu Wi crenuaib-
HOCTH, LIEHHOCTHOE OTHOIIEHHE, MPO(EeCCHOHANBHBIX KAaueCTB JIMYHOCTU OyIyIIero
CHELUAINCTA.

1.4. KosinuecTBO 4acoB HA OCBOEHHE MPOIrPaMMbl y4eOHOM AUCHMIINHBI:
OO6s3aTrenpHas yueOHas Harpy3ka odydaromierocs /8 4acoB
AyautopHasi yueOHas Harpy3ka oOyyarouierocs /8 4acos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHO#l padoThl

Bup yuedHoii padoTbl
( B.T.4. mpodecCHOHAIbHO-OPHEHTHPOBAHHOE COIEePKAHME)

O0beM yacoB

Obs3arenpHas yuyeOHast Harpy3ka (Bcero mo nporpamMme JHCHHMIIMHbI) 78
AyauTopHasi ydueOHasi HAarpy3Ka (Bcero) 78
B TOM YHCIIE:

JIEKLHMH, YPOKH 50
U3 HUX NpoghecCuOHAIbHO-0PUEHMUPOBAHHOE COOePIHCAHUEe 2
NPAKTUYECKHUE 3aHATHS 18
U3 HUX NpoghecCuOHAIbHO-0PUEHMUPOBAHHOE COOePIHCAHUEe 4
71a00paTOPHBIE 3aHATHS 10

IIpome:kyTouyHas arrecranus: (M @epeHHPOBaHHbIN 32a4eT




2.2 TemaTuueckuii miiaH u coaepxkanue yueoHoi gucuumiuiabl Q.07 «Xumus»

HaumenoBanme pa3- | Coaepskanue yueOHOro MaTepuaJia, JadopaTopHblie M MPaKTHYeCKUe 3aHATHS, O0bem Yposenn Koxapbi
J1eJI0OB M TeM caMocTosiTeJIbHasi padoTa o0yuarouierocsi, Kypcopasi padora (mpoekr) (ecnu 4acoB OCBOEHUS KOMIIeTeHIH i, (POPMHUPOBAHUIO
MIPEeyCMOTPEHBI), HHbIE BUbI y4e0HOIl padoThI B COOTBETCTBHH € YUYeOHBIM KOTOPBIX CIIOCOOCTBYET 3JIeMEHT
JIAHOM MpPOrpamMMbI
( B.T.4. npodecCHOHAIbHO-OPHEHTUPOBAHHOE COAEPKAHME)
1 2 3 4 5
1 cemectp 34 JInuHOCTHBIE, METaNpeIMETHBIE U
MpeaMeTHbIE KOMIETEHIIUU B CO-
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 6 otBerctBuu ¢ ®I'OC cpeanero
o01iero oopa3zoBaHusl, yTBEp-
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 4 ’KJICHHOTO TPUKa30M MUHHCTED-
CrtpoeHue aToMmoB cTBa 0Opa3oBaHus U Hayku PO ot
XUMHYECKHX dJIe- CoBpeMeHHast MoJieab CTpOeHHsT aToMa. CUMBOJIMYECKUH S3bIK XUMHH. XU- 2 17.05.2012 Ne 413
MEHTOB M IPHPOJA MUYECKHI 2JIEMEHT. DJIeKTpoHHas KoHurypamus aroma. Kinaccudukarus
XHMHYECKOii cBsizu | XMMHUUECKHX DJI€MEHTOB (S-, P-, d-a7memenTsl). BanenTHrie amekTponsl. Ba- 1
JICHTHOCTh. JJIEKTPOHHASI TMPUPOJIA XUMHUUYECKON CBS3U. DJIEKTPOOTPHUILA-
TeNbHOCTh. BUIBI XMMHUECKOH CBs3U (KOBaJeHTHAs, MOHHAs, MeTainye-
CKasi, BOJIOPOJIHAS) M CTIOCOOBI €e 00pa3oBaHUs
IMpakTnyeckoe 3anaTue Ne 1 Pemenue 3aganuii Ha UCMOIB30BAHUE XUMHUYE-
CKOW CUMBOJIMKHY U Ha3BaHUW COECIMHEHUN 110 HOMEHKJIAType MEXIYHAPOIHO-
ro COK3a TEOPETUYECKOW M INPUKIATHON XMMHMHM M TPUBHAIBHBIX Ha3BaHWM
JUISL COCTaBJICHUS XUMUYECKUX (POPMYI ABYXaTOMHBIX COSIMHEHUN (OKCHIOB,
Cynb(pUaI0B, TUIPUIOB U T.II.) U JAPYTUX HEOPTAHMUECKUX COCAMHEHUH OT- 5 2
JEJIbHBIX KIJIACCOB.
[IpakTyueckue 3a1aHusl HAa YCTAHOBJICHHE CBA3UM MEK]Y CTPOCHHUEM aTOMOB
XMMHYECKUX DJIIEMEHTOB U IMEPUOJUYECKUM U3MEHEHHEM CBOMCTB XHMHUYE-
CKHMX AJIEMEHTOB U MX COCIMHEHUI B COOTBETCTBHUU € MosiokeHueM [leproan-
YECKON CUCTEMBI.
Tema 1.2. Copaepxxanue y4yeOHOIro MaTepuasa 2




Iepuoguyeckui
3aKOH M TalJuua
JI.LA. MenaeneeBa

Ilepuonnueckas cucrema xumuueckux 3nemeHToB .M. Menneneesa. Ouszu-
yeckui cMmbica Ilepuoandeckoro 3akona [[.M. MenaeneeBa. 3aKOHOMEPHO-
CTH W3MCHEHHUS CBOWCTB XMMHYECKUX DJIEMEHTOB, 00pa3yeMbIX MMHU IPO-
CTBIX M CJIOKHBIX BEIIECTB B COOTBETCTBUH C IOJIOKCHHEM XHMHYECKOTO
anemeHnTa B [lepuoandeckoil cucreme. MUpOBO33pEeHYECKOE U HAYYHOE 3Ha-
yenue [lepuonuueckoro 3akona .. Menneneesa. [Ipornossr .M. Menne-
neeBa. OTKpBITHUE HOBBIX XUMHUYECKHMX 3JEMEHTOB. PelieHue mnpakTUKO-
OPUEHTHUPOBAHHBIX TECOPETUYECKUX 3aJaHUM HA XapaKTEPHU3ALMUI0 XUMHUYE-
CKHX 3JIeMEHTOB «MeTalTn4ecKre/HeMeTaUIMYECKUEe CBOMCTBA, IEKTPOOT-
PHULIATEILHOCTh XUMHUYECKUX JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM
CTPOCHUEM U TIOJIOKEHUEM B TIEPHUOINYECKON CUCTEME XUMHYECKUX IJIeMEH-
toB [I.1. MeHneneeBa»

Pa3nea 2. XumMnueckne peakuumn

12

Tema 2.1. Tunsl
XHUMHYECKHX peak-
1107071

Coaep:xanue yueOHOro MaTepuaJia

Knaccugukaius v TUIIBI XUMUYECKHX PEAKIUI C y4aCTHEM HEOPTaHUYECKUX
BemiecTB. CocTaBlieHUEe ypaBHCHUN peakluid COSAMHCHHUS, Pa3NIOKEHUS, 3a-
MeIIeHHs, 0OMEHa, B T.4. peaKlUi TOPSHHS, OKUCIICHUSI-BOCCTAHOBIICHHUSI.
ypaBHeHI/ISI OKHCJIICHUA-BOCCTAHOBJICHU . CTCHGHB OKUCJICHUA. OKI/ICJ’II/ITGJ’IL
u BoccraHoBUTeNnb. (CocCTaBlIeHHE W YpaBHUBAaHUE OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMI METOJOM 3JIEKTPOHHOTO Oananca. OKuciIu-
TEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU B MPUPOJIE, TPOU3BOJICTBEHHBIX IMPO-
1eccax u )KU3HEIeATeITbHOCTH OPTaHU3MOB

IIpakTuyeckoe 3ansaTue Ne2 KonuuecTBeHHbIE OTHOIIEHUS B XUMUHU. Oc-
HOBHBIC KOJIMYECTBCHHBIE 3aKOHBI B XUMHUH U PACUYETHI 10 YPaBHEHUAM XU-
MHUUYECKUX peakuuii. Moiap Kak eIMHUIA KOJUYEeCTBA BelecTBa. MoisipHas
Macca. 3aKOHbI COXpaHEHHS MacChl U PHEPTUH. 3aKOH ABoragpo. MosspHbIi
0o0beM ra3oB. OTHOCHUTENbHAS IUIOTHOCTH Ta3oB. PacueTsl 1o ypaBHEHHSIM
XUMHUYECKHX PpeaKkIil ¢ HCIOJIb30BAaHMEM MaccChl, oObemMa (HOpMajbHBIE
YCIIOBUS1) Ta30B, KOJINYECTBA BEILIECTBA.
[TpodeccnoHambHO-OPHEHTUPOBAHHOE CO/IEpPIKaHUE

Pemenne 3amad Ha ompeneneHUE NPOLIEHTHOIO COAEpP/KAaHMUS MeTallla B
CILTIaBE.

10




IIpodeccrnonaLHO-OPHMEHTHPOBAHHOE COAEPKaAHUE (COAepKaHUEe MPUKJIATHOTO MOIYJIA)

Tema 2.2. duexTpo- | CoaepkaHue yueOHOro MaTepuasa 6
JHUTHYECKAs JUCCO-
HHALKS M HOHHBIA | 1€0pUs DIEKTPOIIMTHYECKOM aucconuanuu. MoHbl. DIEKTPOIUTEI, HEDJIEK-
o0MeH TponuThl. Peakinu nonHoro oomMeHa. CoctaBlieHHue peakiuii HOHHOTO oOMe- 2
Ha IYTEM COCTaBJECHUS UX IOJIHBIX M COKPAICHHBIX MOHHBIX ypaBHEHUH.
KucnoTHO-0CHOBHBIE peakIMK. 3a/laHusl HAa COCTaBICHUE HOHHBIX pEaKLUi.
KonTtpoabsnas pad6ora Ne 1 CtpoeHue BelecTBa 1 XUMUUYECKUE PEAKIIMU 2
JlabopaTopHoe 3ansiTue Ne 1
JIaGoparopHas pabota « TUIIbl XUMUYECKUX pPEeaKLUii».
HccnenoBanue TUNIOB (TI0 COCTaBY M KOJIMUYECTBY UCXOIHBIX M 00Pa3yIOMIMXCS 9
BEIIECTB) U IPU3HAKOB XUMUYECKUX peakiuil. [IpoBenenue peakiuii HOHHOTo
oOMeHa, ompezeNieHHe Cpebl BOJHBIX PACTBOPOB. 3aJaHUs Ha COCTaBJICHUE
MOHHBIX peaKIuii
Pasznea 3. CTpoeHue u CBOMCTBA HEOPraHUYECKUX BElECTB 16
Tema 3.1. Knaccudu- | Copep:xanune yuedGHOro MaTepuaia 4
Kallys, HOMEHKJIaTypa
W CTpOeHHUe Heopra- | LIPE/IMET HEOPTaHMYECKOH XHMHH. Knaccugukanus HeopraHMueckux Be-
HIYECKHX BEIIECTB mecTB. IIpocTeie u croxHble BeniecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX Be-
mecTB (OKCHJIbI, TUAPOKCUIBI, KHCIOTHI, coyin). B3anuMocBs3b HeopraHuyde-
CKHUX BellecTB. ArperatHble COCTOSIHMS BemiectBa. Kpucramimyeckue u
amopQHble BemecTBa. TUIBI KPUCTANIMYECKUX PELIETOK (aTOMHasl, MOJIEKY- 2

JSIpHAas, UOHHAs, METaJUIMYecKas). 3aBUCUMOCTh (PU3UYECKHX CBOWCTB Be-
IECTBA OT THIA KPUCTAINIMYECKON PEHIETKH. 3aBUCUMOCTb XUMUYECKOH aK-
TUBHOCTH BEILECTB OT BHJAa XMMHYECKON CBSA3M M TUIA KPUCTAIIIMYECKON
pewetku. [TpyunHbBI MHOrOOOpa3us BEIIECTB.

JIM4HOCTHBIE, METANIPEAMETHEIE U
MpeaMeTHbIE KOMIETEHIINU B CO-
otBeTcTBUH ¢ ®I'OC cpemgnero
o0rero o6pa3zoBaHwsl, yTBEP-
XKJIEHHOTO MPHKa30M MuHHCTED-
cTBa oOpa3oBaHus U HayKH PO ot
17.05.2012 Ne 413
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IIpakTyeckoe 3ansaTHe Ne 3

Homenknarypa HeopraHM4ecKMX BELIECTB: Ha3BaHWE BELIECTBA HCXOMAS W3
UX XUMHUYECKOH (POPMYIIBI WM COCTABICHHE XUMHUYECKOH (hOPMYIIBI UCXOMAS
13 Ha3BaHus BemecTBa no MexayHapoaHou (MIOITAK) unu TpuBmansHOM
HOMEHKJIaType. Pemenne mpakTH4ecKux 3aJaHuil 1Mo KIacCHU(pHUKAIMU, HO-
MEHKJIAType U XUMHUYECKUM (opMysiaM HEOPraHWYECKHX BEIIECTB pa3iiny-
HBIX KJIacCOB (yrapHbIM ras, yrjIeKMCIbIA ra3, aMMHUaK, raiieHas HU3BECTb,
HeraieHasi U3BECTh, MUThEBAs COJla W JPYIHX): HA3bIBaTh M COCTaBJIATh
(opMyIIBI XUMHYECKUX BEHIECTB, ONPEACIATh MPUHAIICKHOCTH K KJIacCy.
HcTouHuku XuMHuecKod HHQpopManuu (CpeicTB MaccoBod HH(pOpMaluy,
cetb UnaTepHeT M apyrue). [louck nadopmanuu 1mo Ha3BaHUSM, UIACHTUDH-
KaTopaM, CTPYKTYpHBIM (popmyram

JIMYHOCTHBIE, METaNPEMETHBIEC U
MpeMeTHbIC KOMIIETECHIIUU B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmiero oopa3zoBaHusi, yTBEp-
XJICHHOTO MPHUKa30M MuHHCTEP-
cTBa 00pa3oBaHus U HayKu PO ot
17.05.2012 Ne 413

Tema 3.2. Odusuko-
XUMHYECKHE CBOM-
CTBa HEOPTaHUICCKUX
BEILIECTB

Coaep:xanue yueOHOro MaTepuaJia

Mertamiel. O6mme pusnueckue U XMMHYECKHE CBOMcTBa MeTamuioB. Crioco-
Obl MostyyeHusl. 3HaUeHUEe METAJUIOB M HEMETANIOB B IPUPOAE U KU3HEIes -
TEJIBHOCTH YeJIOBEKAa W OpraHu3MoB. Kopposus MeTayuioB: BUABI KOPPO3HH,
CIIOCOOBI 3aIIUTHI METAIUIOB OT KOPPO3UH.
IIpodeccroHanbHO-OPUEHTUPOBAHHOE COJICPKAHUE

[TprMeHeHre MeTaIoB U UX CIUIABOB.

Hemerannpl. OOume pusnyeckne ¥ XMMHUYECKHE CBOMCTBA HEMETAIUIOB. TH-
nuuHble cBoiicTBa HemeTamuioB [V— VII rpynn. Knaccudukamnus 1 HoMeHK1a-
Typa coeIuHEeHUIl HeMeTauioB. KpyroBopoTsl OMOTr€HHBIX 3JIEMEHTOB B IPU-
pone

XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEUIECTB (OKCH-
JI0B, THJIPOKCHJOB, KHUCJIOT, COJIed U Jp.). 3aKOHOMEPHOCTH B W3MEHEHUU
CBOMCTB IPOCTBIX BELIECTB, BOJOPOIHBIX COECIMHEHUH, BBICIIMX OKCHIOB U
TUAPOKCUIOB

JIMYHOCTHBIE, METAIIPEIMETHBIE 1
MMPEAMETHLIC KOMIICTCHIIUU B CO-
otBetcTBUU ¢ I'OC cpegnero
o0rmiero oopa3zoBaHwsl, yTBEP-
KJICHHOTO NTPUKa30M MUuHHCTEp-
cTBa 0Opa3oBaHus U Hayku PO ot
17.05.2012 Ne 413
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IIpakTnyeckue 3ansaTust Ne 4 CocraBieHre ypaBHEHUN XUMUYECKUX PEaK-
LU ¢ y4acTHEM IPOCTBhIX U CIOKHBIX HEOPIaHUYECKUX BEILIECTB: METAJJIOB
U HEMETAJUIOB; OKCHJOB METAJUIOB, HEMETAIIOB M aM(OTEPHBIX JIEMEHTOB;
HEOPraHMYeCKUX KUCIIOT, OCHOBAaHUI M aM(OTEPHBIX THAPOKCUIOB; HEOpra-

. . 2
HUYECKHUX COJIEH, XapaKTEpU3YIOLIUX UX CBOWCTBA.
Pemienue nmpakTUKO-OPHMEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUN HAa CBOM-
CTBa, COCTaB, MOJydYeHHE M 0€30IacHOE HCIIOJIb30BAaHHE BAKHEHIIUX HEOP-
FaHUYECKHX BEILECTB B OBITY U MPAKTUYECKOMN JEATEIbHOCTH YeJIOBEKa.
Tema 3.3. nentu- Copaepxxanue yueOHOro MaTepuasa 4
(buKanus HeopraHu-
YeCKUX BEIECTB JlaGopaTopHoe 3ansiTue Ne 2
JlaGopatopHas pabota «neHTHdukanus HeOpraHMYECKUX BellecTB». Pe-
IIEHUE AKCIIEPUMEHTAJIbHBIX 337a4 10 XMMHUYECKUM CBOICTBaAM METAJUIOB U
HEMETAJJIOB, 10 PAaClO3HABAHUIO U IOJyYEHHIO COECJUHEHUN METaJlJIOB U 9
HemeTaiuioB. VneHTnukanus HeopraHMIeCKX BEIIECTB C UCTIONb30BAHUEM
X (U3MKO-XMMHYECKHUX CBOMCTB, XapaKTEPHbIX KAYECTBEHHBIX pPEaKLUH.
KagecTBeHnble peaknuu Ha cynbhaT-, KapOOHAT- U XJIOPUA-aHHOHBI, HA Ka-
THUOH aMMOHHMSL.
Kountpoabnas padora Ne 2 CBoiicTBa HEOPraHUYECKHUX BEIIECTB 2
JADK-cpeannii 6a/u1 10 TEKYIIUM OLIEHKAM yClIeBaeMOCTH
2 cemecTp
Pazneua 4. CrpoeHne 1 CBOICTBA OPraHUYeCKUX BelIeCTB 28
Tema 4.1. Knaccudu- | Coaep:xanue yuedHOro MaTepuasa 4
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Kallusi, CTPOCHUE U
HOMEHKJIaTypa opra-
HUYECKUX BEIECTB

[losiBiieHME U pa3BUTHE OPraHUYECKOM XUMUHU Kak Hayku. [Ipeamer opranu-
YECKOW XuMuHU. MecTo 1 3HaYeHUE OPraHu4eCKO XUMHH B CUCTEME €CTe-
CTBEHHBIX HaYK.

XHMMHYECKOE CTPOEHUE KaK IOPSAJOK COSAMHEHHS aTOMOB B MOJIEKYJIE CO-
[JIACHO UX BaJICHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUHU XUMUYECKOIO CTPO-
eHUs opraHunyeckux coequuenuii A.M. bytiepoBa. YriepoaHblii CKeJeT op-
FaHUYECKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOI'O
CTpoeHusi Mosekyn. M3omepus u uzomepsl. [loHsTHE O (PYHKIMOHAIBHOM
rpynme. Paaukan. [IpuHIune! KiaccupuKai OpraHMYecKuX COCTUHEHUH.
MexnyHaponHas HOMEHKJIATypa W HPUHLMIIBI HOMEHKJIATYPHl OpraHu4e-
ckux coequHeHui. [lonsaTue 00 a3oTcoaepKalmx COeTMHEHUX, OnoIornye-
CKU aKTHUBHBIX BellecTBax (yrieBojax, Kupax, Oeiakax u Jp.), BBICOKOMOJIe-
KYJISIPHBIX COETUHEHUSX (MOHOMED, IOJIUMEDP, CTPYKTYPHOE 3BEHO)

IIpakTuyeckoe 3anaTne Ne 5 HomeHkiaTypa OpraHMYE€CKUX COECIMHEHUN
OTJENBHBIX KJIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIE M apOMAaTUYECKHE yT-
JIEBOJIOPO/IbI, CIIUPTHI, (DEHOIIBI, adbJAECTHAbI, KETOHbI, KAPOOHOBBIE KUCIOTHI
u 1p.) CocraBiieHHE TOJNHBIX U COKPAIEHHBIX CTPYKTYPHBIX (HOpMYI opra-
HUYECKHUX BEIIECTB OT/EIbHBIX KJIACCOB, HCIONb3Yys WX HAa3BaHUS MO CHCTE-
MaTH4YeCKOW W TPUBHAJIHHON HOMEHKJIAType (ITWIIEH, alleTUJICH, TJIMIEPHUH,
denomn, popmanbaerua, yKCycHas KHCIOTa, MULIUH). PacdeTsl mpocreiien
(bopMyJibl OpraHu4YeCKON MOJIEKYJIbI, HCXO0/1A U3 3JIEMEHTHOT0 cocTaBa (B %)

JIMYHOCTHBIE, METaNPEMETHBIE U
MpeMeTHbIC KOMIIETECHIIUU B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmiero oopa3zoBaHusi, yTBEp-
XJICHHOTO MPHUKa30M MuHHCTEP-
cTBa 00pa3oBaHus U HayKu PO ot
17.05.2012 Ne 413

Tema 4.2. CBoiicTBa
OpPTraHUYECKHUX CO-
eIMHEHUN

Conep:xxanue yueOHOro MaTepuaJia

16

OU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHMHA OTIENIbHBIX
KJIacCOB (OCOOEHHOCTU KJIacCU(UKALIMM U HOMEHKJIATypbl BHYTPHU KJlacca;
TOMOJIOTHUECKUH psii v ob1mas Gopmyiia; usoMepust; GU3NUECKUe CBOMCTRA;
XUMHUYECKHE CBOWCTBA; CTIOCOOBI MOTYUYEHUS):

— MpenebHbIe YIIEeBOAOPOAbl (alIKaHbl M IMKJIOANKaHbl). ['opeHne meraHa
KaK OJMH M3 OCHOBHBIX HMCTOYHHKOB TEIJIa B MPOMBIIUIEHHOCTH U OBITY.
CBolicTBa MPUPOJHBIX YIJIEBOJOPOAOB, HAXOXKIACHUE B IIPUPOAE U IIPUMEHE-
HHUE aJIKaHOB;

— HemnpezenbHble (ANIKEHbI, aIKUHBI U aJKaJUeHbl) U apOMaTHYECKHE YTIeBO-
nopoasl. ['opeHue aneTuneHa Kak UICTOYHUK BBICOKOTEMIIEPATypHOI'O IljIaMe-
HU JUISl CBAPKU U PE3KH METAJIIIOB

JIMyHOCTHBIE, METAPEAMETHbIE U
peIMEeTHbIE KOMIIETEHIINU B CO-
otBetcTBUU ¢ I'OC cpegnero
o01iero oopa3oBaHusi, yTBEp-
XKJIEHHOT O NIPHKa30M MuHHCTED-
cTBa 00pa3oBaHus U Hayku PD ot
17.05.2012 Ne 413
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— KHUCIJIOPOJICOJepIKAIIIE COCTUHEHUS (CTUPTHI U (PEHOIBI, KAPOOHOBBIE KHC-
JOTHI ¥ 3QUPHI, aTBICTUABI U KETOHBI, XUPBI, yrieBojsl). llpakTuueckoe
NPUMEHEHHE 3TUICHTIUKOIS, TulepuHa, ¢enona. [Ipumenenne Gpopmainbie-
THJa, aleTalbAeru/a, yKCyCHONH KUCIOThI. MblIa Kak COJIM BBICIINX KapOOHO-
BBIX KUCJIOT. MOIOIIHE CBOWCTBA MbLIIA

— a30TCo/IepKAIUE COEUHEHUS (AMUHBI U aMHUHOKUCIIOTHI, Oenku). Bricoko-
MOJICKYJISIPHBIC COCAMHCHHS (CHHTETHUYECKHE W OHMOJIOTMYeCKH-aKTHBHBIC).
Mounomep, noaumep, cTpykrypHoe 3BeHo. [lonumepusanus 3TuaeHa Kak oc-
HOBHOE HaIpaBJICHUE €r0 UCIOJIb30BAHUS.

I'enetnueckas CBS3b MEKIY KJaCCaMH OPraHUYECKUX COeIMHEHUN

IIpakTuyeckoe 3ansitue Ne 6 CBolicTBa OpPraHUYECKHX COEIMHEHHH OT-
JEJIbHBIX KJIACCOB (TpHBMAJIbHAS M MEXAYHapOAHAs HOMEHKJIATypa, XUMHU-
YecKHe CBOWCTBA, CIOCOOBI MONYYEHHS): MpeleibHble (aJKaHbl U ITUKIIO-
aJIKaHbl), HENpeeIbHbIE (AJIKEHBI, AJIKMHBI U aJKaJAUEeHbl) U apOMaTUYECKue
YIIEBOOPOABI, CIIUPTHL U (PEHOIBI, KaPOOHOBBIE KUCIOTHI U APUPHI, albie-
TU/Ibl U KETOHBI, aMUHBI U @MUHOKHCIIOTbI, BBICOKOMOJIEKYJISIPHBIE COEIMHE-
HUs. 3aJJaHUs Ha COCTaBJICHUE YPABHEHUM XUMUYECKUX PEAKLUI C y4aCTHEM
OpraHMYECKUX BEIIECTB HA OCHOBAaHUU MX COCTaBa U CTPOECHUS

IIpakTnueckoe 3ansaTHe Ne 7 CocraBieHue cxeMm peakuuid (B TOM 4YucIIe 10
MPEJIOKEHHBIM 1I€TI0UYKaM MPEBPAIICHU), XapaKTepU3yIOIUX XUMHUYECKHE
CBOWCTBA OPraHUYECKUX COEJMHEHUH OTIENbHBIX KJIACCOB, CIIOCOOBI MX IO-
JIy4E€HHSI U Ha3BAaHWE OPraHUYECKUX COCAUHEHUN IO TPUBHAIBHON WM MEX-
JYHAPOJAHOU CUCTEMATHYECKOW HOMEHKIIATYPE.

Pemrenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aIaHUN HA CBOMCTBA
OpPraHUYECKUX COCIMHEHUN OTACIIBHBIX KIACCOB.

JlabopaTopHoe 3ansaTue Ne 3 JlaGoparopHas padota «IIpeBpamenus opra-
HUYECKHMX BEUIECTB MpU HarpeBaHumw». [lonyueHue 3TuiieHa U U3yYEHHUE €ro
CBOMCTB. MoJleTupoBaHUe MOJEKYI U XUMUYECKHUX IPEBPALIECHUNA HA IpUMe-
pe 3TaHa, dTUJIEHA, alleTUIICHA U Jp.

Tema 4.3.

Coaep:xanue yueOHOro MaTepuaJia

JIMYHOCTHBIE, METaNPEMETHBIEC U
MpeMeTHbIC KOMIIETECHIIHU B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmiero oopa3zoBaHusi, yTBEp-
XJICHHOTO MPHUKa30M MuHHCTEP-
cTBa 00pa3oBaHus U HayKu PO ot
17.05.2012 Ne 413
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Wnentudukanus op-
TaHUYECKHX BEIIECTB,
WX 3HAYCHUE U MpHU-
MEHCHHUE B OBITOBOU H
MIPOU3BOACTBEHHOMN
JIeSITeJIbHOCTHU Yello-
BEKa

Buoopranmnueckue coeaunenus. [Ipumenenne u Onojoruyeckasl poib yrie-
BOJOB. OKHUCIICHHE YIJIEBOJIOB — HMCTOYHUK SHEPIUU KMBBIX OpPraHH3MOB.
Ob6nactu nmpuMeHeHUs] aMMHOKHUCIIOT. [IpeBpamienust 6enKkoB MUIIKM B Opra-
Hu3Me. buonorndeckue ¢pynkyum OenkoB. bronornueckue GpyHKInM KUPOB.
Posb oprannveckoil XuMHuM B pEHICHUH MPOOIIEM MHUIIEBON O€30aCHOCTH

Ponb oprannueckoit XMMuu B pelIeHUH MpoOiIeM SHepreTuueckon Oe3omac-
HOCTH, B Pa3BUTUH MEIUIIMHBI, CO3JaHIUN HOBBIX MaTepUaoOB, HOBBIX UCTOY-
HUKOB SHEpruu (albTepHATUBHbIC HCTOUHUKH 3HEprun). OnacHOCTh BO3/EH-
CTBUSI Ha >KMBBIC OPraHU3Mbl OPTraHUYECKHUX BEIIECTB OTICIBHBIX KJIACCOB
(yrneBomoposl, COUPTHI, (PEHONBI, XJIOPOPraHUYECKUE MPOU3BOAHbBIC, Allb-
JeTUIbl U ApP.), CMBICI TIOKA3aTes MPEACIbHO JOMYCTUMON KOHIIEHTPAIlUU

JlabopaTopnoe 3ansaTue Ne 4 JlaGopaTopHas pabora: «nentudukamnms op-
TaHUYECKUX COEAMHEHUH OTAENbHBIX KiaccoB» MaeHTudukanus opraHude-
CKHX COEJUHEHHM OTAENbHBIX KJIACCOB (Ha MpUMEpE ajlbAETUA0B, Kpaxmala,
YKCYCHOM KHCJIOTBI, O€IKOB M T.II.) C HCHOJb30BaHMEM HUX (PU3HKO-
XUMHUYECKHX CBOMCTB M XapaKTEPHBIX KAUYECTBEHHBIX peakiuil. /[eHarypanus
Oenka nmpu HarpeBaHuM. L[BeTHble peakuun OenkoB. Bo3HMKHOBEHHE aHAIU-
TUYECKOT0 CUTHaIa C TOUYKH 3PEHHSI XUMUYECKUX MPOIIECCOB IIPU MPOTEKAHUU
KayeCTBEHHON pPeakliu, MO3BONAIOMEH HICHTU(UIMPOBATE MPEIOKEHHbIE
OpraHUYEeCKHUE BEIIEeCTBA

KonTtpoabnas padora Ne 3 CtpykTypa 1 CBOMCTBA OPraHUYECKUX BELLIECTB

JIMYHOCTHBIC, METANPEAMETHBIC U
MpeMETHbIC KOMIICTECHIINU B CO-
otBetcTBUU ¢ I'OC cpegnero
o01iero oopa3zoBaHusl, yTBEp-
KJICHHOTO MPHUKa30M MuHHCTEp-
cTBa oOpa3oBaHust U HayKu PO ot
17.05.2012 Ne 413

Pa3pea 5.

Kunernuyeckue u TEPMOANHAMHUYCCKHUE 3AKOHOMEPHOCTH MPOTCKAHUA XUMHYCCKUX pealcum“a

CxopocTh XuMuye-

Conep:xxanue yueOHOro MaTepuaJia
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CKMX PEaKLIMi.
XUMUYECKOE PaBHO-
BECUE

CKOpOCTh peakilu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB: MIPUPOJIBI pe-
arvpyooIllyuX BEIIEeCTB, KOHIEHTPAIUU PEarupyroliuX BEIIEeCTB, TeMIIeparTy-
pBI ¥ IUIOIIAN PEAKIIMOHHON MOBEPXHOCTH. TeruioBbie dPPEKTHl XUMUYEC-
CKUX peakluid. DK30- U SJHIOTEPMUUECKHE, PEaKIIH.

O6parumMocTh peakiuii. XMMUYECKOe PAaBHOBECHE M €r0 CMEIIEHUE Mo/ AeH-
CTBHUEM pa3NUYHBIX (DAKTOPOB (KOHIIEHTpAIMsl PEareHTOB WM MPOAYKTOB
peakluu, JaBJeHUE, TeMIeparypa) ISl CO3/IaHUsl ONTHUMAJIBHBIX YCIOBUMA
MpOTEKaHus XuMHIecKux rponeccon. [Ipuniun Jle [larense

IpakTnyeckue 3ansaTuss Ne 8 PemieHue npakTHKO-OPUEHTUPOBAHHBIX 3a-
JaHUW Ha aHaiau3 (aKTOPOB, BIUSAIONIMX HA M3MEHEHUE CKOPOCTH XHUMHUYeE-
CKOH peakii, B T.4. C IO3UIIMI SKOJOTHYECKH 11eJ1eco00pa3HOro noBeeHus
B OBITY U TPYIOBOH NEATEIHHOCTH B IEIIAX COXPAHEHHS CBOCTO 3JI0POBBS U
OKpY’Karollled MpUpOIHON cpenpl. PelieHune mpakTUKO-OPUEHTHUPOBAHHBIX
3aaHuii Ha npumeHeHne npuHuumna Jle-IllaTense mis Hax0XKAEHUS HaNpaBs-
JICHUsS] CMEIIECHUs PABHOBECHS XMMHUYECKON peakiuu U aHaiu3 (hakTopoB,
BIIUSIONINX HA CMEIICHUE XUMHUYECKOTO PABHOBECHS

Pasznea 6.

PacrBoOpsI

Tema 6.1.
ITonsiTue o pacTBOpax

Conep:xxanue yueOHOTro MaTepuaJia

PactBopenue kak ¢pusnko-xumuueckuil mpouecc. Pacrsopsl. CriocoOs! mpu-
TOTOBJIEHHsI pacTBOpoB. PactBopumocTs. MaccoBast 10 pacTBOPEHHOIO
BeniecTBa. CMbICH MOKa3aTeNs MpeieabHO JOMYCTUMON KOHIEHTPALUU U €T
UCIOJIb30BaHUE B OIICHKE HKOJIOTHYECKOM 0€30MacHOCTH.

[IpaBuna skonoruyecky 1enecoo0pa3HOro MoBeACHUsI B ObITY U TPYAOBOMH
JEATEIIBHOCTH B LEJAX COXPAHEHUs CBOETO 3/10pPOBbS M OKPYXKAIOLIEH MIpH-
POJIHOM cpejibl; OMAaCHOCTh BO3AECUCTBUS Ha KUBbIE OPraHU3MBblI ONPEIEIICH-
HBIX BEIIECTB.

Pemennie nmpakTUKO-OpMEHTHUPOBAHHBIX PACUETHBIX 3aJlaHUN Ha PacTBOPHI,
UCTIOJIb3yeMble B OBITOBOM U MPOU3BOACTBEHHOMN JEATEIILHOCTH YEIOBEKa

Tema 6.2. Uccneno-

Conep:kanue y4e0OHOIro MaTepuaa

JIMYHOCTHBIE, METaNPEMETHBIEC U
MpeMeTHbIC KOMIIETECHIIUU B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmiero oopa3zoBaHusi, yTBEp-
XJICHHOTO MPHUKa30M MuHHCTEP-
cTBa 00pa3oBaHus U HayKu PO ot
17.05.2012 Ne 413
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BAHHUE CBOKCTB pac-
TBOPOB

JlaGopaTopHoe 3anaTHe Ne 5 JlaGoparopHas pabota «IIpuroroBnenue pac-
TBOpOB». [IpuroroBiieHue pacTBOPOB 3aJlaHHON (MaccoBOM, %) KOHIIEHTpa-
nuu (C NMpPaKkTUKO-OPUEHTUPOBAHHBIMU BOIPOCAMM) U OIPEACICHUE CpEeibl
BOJHBIX pacTBOpOB. Pelenue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB

IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COlepP:KaHUeE (CoAep:KaHUe MPUKJIATHOTO MOIYJIA)

Pa3gen 7.

Xumusa B 6I>ITy H HpOHSBOHCTBeHHOﬁ HACATCJIBbHOCTHA Y€JI0BCKA

XuMmus B ObITY U
IPOM3BO/ICTBEHHOMN
JESITEIbHOCTH YeII0-
BEKa

Conep:xanue yueOHOro MaTepuaJia

Hogeitmme nOCTHMXEHHUST XMMUYECKOW HAyKM W XUMHYECKOW TEXHOJIOTHH.
Ponp xuMuu B 0O€CreYeHUH 3KOJIOTHYECKOM, IHEPreTHYCCKON M IMHILNEBON
0€30MMacHOCTH, Pa3BUTUU MEAMIHMHEBI. [IpaBuia moucka W aHaIM3a XHUMHYe-
CKOIl mHbOpMaIMU U3 Pa3IUYHBIX UCTOYHHKOB (Hay4yHas M y4yeOHO-Hay4dHas
JuTepaTtypa, cpeicTBa MaccoBoi nHpopmanuu, cetb HTepHeT)

IIpakTuyeckoe 3anaToe Ne 9 Ilonck u aHanu3 KecoB O NPUMEHEHUU XU-
MHUYECKHX BEIIECTB M TEXHOJOTHH ¢ ydeToMm Oymyiieil npodeccuoHalIbHON
JIEATEIIbHOCTH MO TEeMaM: BAXKHEHUIIME CTPOUTENIbHBIE MaTepuaibl, KOH-
CTPYKIIMOHHBIE MaTrepuaibl, KpacKH, CTEKJIO, Ke€pamMHKa, MaTepuaibl AJis
AJIIEKTPOHMKH, HAHOMATEPUAJIbI, TEKCTUIILHBIE BOJIOKHA, UCTOYHUKU SHEPTUH,
OpraHWYECKHe U MHHEpaIbHbIE yI0OpEeHHs, JIEKApCTBEHHBIEC BEIIECTBA, ObI-
TOBas XMMHUS.

3amuta: IlpencraBnenue pe3ynbTaToB pelieHUs KelWcoB B (opMe MHUHHU-
JIOKJIaJla C Mpe3eHTalHeN.

Ilpogheccuonanvrno-opuenmuposannoe cooepricanue

ITorck n aHaJIN3 KENCOB O MPUMEHEHNH XUMUYECKUX BEIIECTB U TEXHOJIOTUI
B MAIIMHOCTPOEHHUH.

JIMyHOCTHBIE, METaNpeAMETHEIE U
MpeaMeTHbIE KOMIETEHIINU B CO-
otBetcTBUH ¢ ®I'OC cpemgnero
o0rmiero oopa3zoBaHusl, yTBEp-
XKJIEHHOTO MPHKa30M MuHHCTED-
cTBa 00pazoBaHus U HayKu PO ot
17.05.2012 Ne 413

IIpomexyTouHast aTTecTANMA MO AUCHHILVIMHE (1M depeHIINPOBAHHBIN 3a4eT)

Bcero

78
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3. YCJOBUS PEAJIN3AIIUU ITPOT'PAMMbBI YYEBHOM JIAC-
IUIIJINHbI

3.1 TpeOoBaHusi K MUHMMAJBLHOMY MaTepHAIbHO-TEXHUYECKOMY oODecreye-
HMI0 Y4eOHOU TMCUMIINHBI

Peanuzanus mporpamMmbl AUCHUIUIMHBL TpeOyeT Haiuuusg y4dyeOHOro kaOuHeTa
XUMUH, JTJA0OPATOPUHM XUMUU ISl IPOBEACHUS 3aHATUIA JIEKIIMOHHOTO THUIIA, MPaKTHYe-
CKHX, J1a0OpaTOPHBIX 3aHATHI, B TOM YHCIE TPYNIOBBIX, HHIUBUIYAIbHBIX, TUCHMEH-
HBIX, YCTHBIX KOHCYJIbTAIlM/, TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOM aTTeCTallUU.

O6opynoBanue:

- pabouee MecTO MpenoaBaTes;

- CIIELUATIM3UPOBAaHHAsA MeOEb (CTOMBL, CTYJIbS 10 KOJIMYECTBY 00yJaroIuXcs);

- IOCKa YYCHHUYECKaS.

Texuuyeckue cpeacTBa 0OydeHHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEAUNHBIN TPOEKTOP, IKPAH.

Y4eOHO-HaTJISIHbIE TOCOOUS: TJIaKaThl, y4eOHO-HATJIAIHbIE TOcOo0Ous, o0eceyu-
BAIOIIUE TEMATUYECKHE WILUTIOCTpPAIlMU 1O paboueld mporpaMme AMCIUIUIMHBI, B TOM
YHCIie, BUJICO-ayITM0 MaTepUalIbl, KOMIIBIOTEPHBIC MPE3CHTAIIUH.

Kommbrotep umeeT A0CTyn K 3JIEKTPOHHO-OMOIMOTEUHBIM CHUCTEMaM, BBIXOJ B
rJ100anpHy10 ceTh HTEpHET, OCHAIIEH JTUIIEH3UOHHBIM IPOTrPaMMHBIM 00€CIICUEHUEM.

3.2. Y4eOHO-MeTOAMYECKOE 1 HH(POPMALIMOHHOE O0ecriedeHue peaius3a-
UM y4eOHOM TUCHMILIMHBI

1. I'abpuensn, O. C. Xumus: 10 kiacc: 6a30Bbliil ypoBeHb : yueOHuk / O. C. I'aOpuenss,
N. T'. Octpoymos, C. A. CnankoB. — 6-¢ u31. — Mocksa : [Ipocsemenue, 2024. — 128 ¢. — ISBN
978-5-09-112176-6. — TekcT : 2MEKTPOHHBIN // DIEKTPOHHBIN pecypc nudpoBoil 0Opa3oBaTeabHON

cpenbl CI1O PROFo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/132478 (nara obpatienus:
13.11.2024). — PexuM 0CTyMA: Uil aBTOPU3HUP. MOTb30BATEINCH

2. I'abpuensan, O. C. Xumus: 11 kiacc: 6a30Bblil ypoBeHb : yueOHuk / O. C. I'abpuesnsH,
N. T'. Octpoymos, C. A. CnankoB. — 6-¢ u31. — Mocksa : [Ipocsemenue, 2024, — 128 ¢. — ISBN
978-5-09-112177-3. — TekcT : 31MeKTpOHHbIN // DAEKTPOHHBIA pecypc Lu(ppoBoil 06pazoBaTeIbHOMN

cpeant CITO PROFo6pa3osanue : [caiit]. — URL: https://profspo.ru/books/132479 (narta obparenus:
13.11.2024). — Pexxum noctyna: ans aropusup. [lonp3oBateneit

3. Pymsutuc, I'. E. Xumusi: 6a30Bblil ypoBeHb : yueOHUK JIJIs1 00pa3oBaTeNbHBIX OpraHu3a-
Ui, peanu3yomux o0pa3zoBaTelbHbIe MPOrpaMMBbl CPEIHEro MpodeccuoHanbHOro odpasosanus / I
E. Pymsutuc, ®@. I'. ®enpniman. — Mocksa : [Ipoceemenue, 2024. — 336 ¢. — ISBN 978-5-09-
111351-8. — TekcT : 3NMEeKTPOHHBIN // DNEKTPOHHBINH pecypc IUGPOBON 00pa30BaTENBHON CpEIbl
CIIO PROFoo6pazoBanue : [caiitr]. — URL: https://profspo.ru/books/139416 (mara oOGpameHus:
13.11.2024). — Pesxxum pocTyna: 1Jisi aBTOPU3HP. MOJIb30BaTEeH

I[OHOJIHI/ITCJIBHLIC yqeﬁnme H3AAHUA
5. Xumus: 3anauu u ynpaxkuenus/ Epoxun IO.M. - 1-e uzn. — M.: Akanemus,
2019.- 288c.https://academia-library.ru/



https://academia-library.ru/

6. Apremenko A.M. Oprannueckas xumus: yueOHuk /A.H.Apremenko.- 5-e u3.,
ucnp.- u goi.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

7. I'muuka, H.JI. O6mas xumus : yueOHoe nocobue / ['muaka H.JI. — Mockaa:
KuoPyc, 2019. — 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNuTepHeT-pecypcol

8. www.pvg.mk. ru (omumnuazna «Ilokopu BopoObeBEI TOPEI»).

9.www.hemi.wallst. ru (OOpa3zoBaTenbHbIi CAUT 7151 IKOJIBHUKOB « XUMUS» ).

10.www.alhimikov.net (OGpa3oBaTeNbHBIN CANT AJIS IIKOJIBHUKOB).

11. https://profspo.ru/

MeToanuyeckue yKa3aHus JAJsi 00y4arIMUXCcsl 0 0CBOEHHUIO TUCITUIITIMHBI

11. Metoandeckue ykazaHus sl OOyJarOIIMXCS O BBIMOTHEHUIO MPAKTHUECKIX
pabor.

12. MeTonnyeckue yka3aHus A1 00y4aroluXCcs O BHITOJIHEHHUIO J1a00paTOPHBIX
pabor
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS TYUYEBHOM

NCIHUIIJIMHBI

4.1.

®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHH sl

PesyabTaTnl 00yueHus

DopMbI U METOBI
KOHTPOJISl M OlleHKH
pe3yJbTaToB 00yue-
HHUSA

JUYHOCMHbLE:

- OCO3HaHWE OOYYAIOIIMMHUCS POCCHUICKON TPaKIaHCKON HJCH-
TUYHOCTH;

- TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOOIIpe-
JIEJICHUIO;

- HaJIM4Me MOTHUBALIMU K 00YYEHUIO U JMYHOCTHOMY Pa3BUTHIO;

- LEJICHANPaBICHHOE PAa3BUTHE BHYTPEHHEH MO3ULUHU JIUYHOCTH
Ha OCHOBE JIyXOBHO-HPaBCTBEHHBIX IEHHOCTEN Hapoa0B Pocculickoit de-
Jepaluy, UCTOPUYECKUX M HAIMOHANBHO-KYJIBTYPHBIX Tpaauuui, (op-
MHUPOBAHHUE CHCTEMBbl 3HAUUMBbIX [IEHHOCTHO-CMBICIOBBIX YCTaHOBOK, aH-
TUKOPPYNLIMOHHOTO MHUPOBO33PEHHUS], IMPABOCO3HAHUSA, HKOJIOTHYECKOMN
KYJIBTYPBI, CIIOCOOHOCTH CTaBHUTb SN M CTPOUTD )KU3HEHHBIC TUIAHBI,

- YYBCTBO TOPAOCTH M YBaXXEHUS K HCTOPUU MU JOCTUKEHUSIM
OTEYECTBEHHON XMMUYECKOW HAYKU; XUMUYECKU IPaMOTHOE ITOBEJCHHE B
npodeccuoHaNbHON JIeATENBbHOCTH M B OBITY MpU OOpalieHHH ¢
XMMHUYECKUMHU BELIECTBAMH, MaTepHUajIaMH U MPOLIECCaMU;

- TOTOBHOCTh K TMPOJOJDKEHUIO 00pa3oBaHHsl W TMOBBIIICHUS
kBanukanyu B H30paHHOW NPOPECCHOHATBHOW JESTENIbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETEHLIUH B 3TOM;

- YMEHHUE HCHOJIb30BaTh JOCTHKEHUS COBPEMEHHONW XMMHYECKOM
HayKl M XHMMHUYECKMX TEXHOJIOTUH Ui TOBBILIEHUS COOCTBEHHOIO
MHTEJJIEKTYaJIbHOTO  pa3BUTHsL B  BBIOPAaHHON  MpodeccHOHaIbHON
NESTENIHOCTH;

MemanpeomemHbie:.

- OCBOCHHbIE OOYYAIOUIMMUCSA MEXIPEIMETHbIE MOHATUS U YHHU-
BepcalibHble yuyeOHbIE NEHCTBUS (PETyJIsSTUBHBIEC, MO3HABATEIbHBIE, KOM-
MYHHKaTHUBHBIE);

- CIIOCOOHOCTBH MX HCIIOJIb30BAHUS B MTO3HABATEIBHOW U COLUANb-
HOI MpaKTUKE, TOTOBHOCTh K CAMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCY-
LIECTBJICHUIO Y4eOHOM AeATeIbHOCTH, OpraHU3alii y4eOHOTr0 COTPYAHU-
YecTBa C MeJarornuecKuMu pabOTHUKaMHU U CBEPCTHUKAMH, K YUaCTHIO B
MIOCTPOCHUH MHANBUAYAIbHON 00pa30BaTeIbHON TPACKTOPUH;

- OBJIQJICHUE HABBIKAMH Y4eOHO-HCCIIe10BaTeIbCKON, MPOSKTHOM U
COITMAJIBHOM ASSITEIBbHOCTH;

- HCIOJIb30BAHME  DPA3NMUYHBIX  BUJOB  I103HABaTEIbHOMU
NEeSITeIbHOCTH M OCHOBHBIX HWHTEJUIEKTYaJbHBIX Oomepanuil (IOCTaHOBKU
3agaud, (OpPMYJIMPOBAHUSA THUIOTE3, AHAIM3a U CHUHTE3a, CPAaBHEHMS,
00001IeHNs, CHUCTeMAaTU3allui, BBIABICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3eH, NOWCKa aHANOroB, ()OPMYIMPOBAHUS BHIBOJOB) JUIS pEIICHUS
MOCTAaBJIEHHOW 3aJaud, NPUMEHEHHWE OCHOBHBIX METOJOB I103HAHUS
(HaOyroieHNsI, HAy4YHOTO OHKCHEPUMEHTA) [UIs HU3YYCHHs Pa3IUUHbIX
CTOPOH XHUMHYECKHX OOBEKTOB U IPOLIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOAMMOCTh CTAJIKUBAThCs B MpodecCHOHATBLHOM cdepe;

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- BBITIOJIHEHUE J1a00-
paTopHOU paboTHI;
- BBITIOJTHEHUE TPaK-
TUYECKOU paboThI
(MHAMBUYaTTbHAS
dhopma paboThI)

[TpomexyTouHas aTTe-
cranus B popme:

1 cemectp - npyrue
(OpPMBI KOHTPOJIS
(cpennuii 6amt 1o Te-
KYIIIUM OIIEHKaM ycIie-
BaEMOCTH)

2 cemectp — audde-
PEHLUPOBAHHBIN.

Meron nposeneHus
IIPOMEKYTOUHOM aTTe-
cTanuu 2 ceMmecTpa:
BBITIOJTHEHHE KOM-
IJIEKCHOTO 3a/1aHUs
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- HCHOJIb30BaHUE PA3JIMYHBIX HCTOYHUKOB JUISI MOJY4YEHUS
XUMHYECKOH HH(pOpMammu, yMEHHE OIICHHTHh €€ JOCTOBEPHOCTH s
JTOCTHKEHHS XOPOIIUX pe3yIbTaToOB B IpodeccronanbHou chepe;
npeaMeTHbIE:

- ¢(OpPMHUPOBAHHOCTD MPEJCTABICHUN: O MAaTePUAIILHOM €IMHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUI MPUPOJIBI; O MECTE U
3HAYCHHH XMMHUH B CHCTEME €CTECTBEHHBIX HAayK W €€ POJu B obecrede-
HUW YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA: B PEIICHUU MPOOIEM IKOIIO-
THYECKOM, IHEPIreTHYECKON 1 MUIIEeBOW 0€30IMacCHOCTH, B Pa3BUTUH MEIU-
LMHBI, CO3JJaHUU HOBBIX MAaTE€pUaJIOB, HOBBIX HMCTOYHUKOB JHEpPrUU, B
oOecrieueHnH PaIMOHAIIBHOTO MPUPOJIONOIB30BaHMA, B (OPMHPOBAHUU
MHUPOBO33PEHUS W OOIICH KyIbTyphl YEJIOBEKa, a TaKKE IKOJIOTUYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U IMPUPOJIHOM Cpeie;

- BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHMM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIAratoIIKMe TOHITHS (JOMOTHUTEIIBHO K CUCTEME MTOHATHH 0a30-
BOTO YPOBHSI) - M30TOIIbI, OCHOBHOE U BO30YKJIEHHOE COCTOSIHHE aToMa,
rUOpUIM3AIUsl aTOMHBIX OpOMTaJICH, XUMHYECKass CB3b («O» U «T —
CBA3bY», KPATHBIE CBSI3M), MOJISIpHASI KOHIEHTpAIHs, CTPYKTypHas Gopmy-
7ma, uzoMmepus (CTPYKTypHas, reomeTpuyeckas (LUC-TpaHC-U30Mepus),
THITBI XUMAYECKUX PeaKIuid (rOMO- ¥ TeTepPOreHHBIE, 00paTUMBIC 1 HEOO-
paTUMBbIE), pacTBOPHI (MICTUHHBIC, JUCTIEPCHBIC CUCTEMBI), KPUCTAJIJIOTH/I-
paThl, CTENEHb AMCCOLMAIINH, JIEKTPOJIN3, KPEKUHT, PUGOPMHHT); TE€O-
PUH U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JICHKAIIUE
B OCHOBE NMOHUMAHHS MPUYUHHOCTH M CHUCTEMHOCTH XMMHYECKHUX SIBJIE-
HUM, COBPEMEHHbIE MPEACTABICHUS O CTPOCHUHU BEILECTBA HA AaTOMHOM,
MOJICKYJIIPHOM U HAJMOJIEKYJISIPHOM YPOBHSX; NPEJICTABICHUS O MeXa-
HU3MaX XUMHUYECKUX PEaKIUil, TEePMOJAUHAMUYECKUX M KHHETHUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKAHUs, O XUMUYECKOM PaBHOBECUH, AUCIIEPC-
HBIX CHUCTeMaX, (PaKTOJOTUYECKHUE CBEJIEHHUS O CBOMCTBAX, COCTABE, MOJY-
YeHHUH U OE30MacHOM HCIONb30BAaHUHM BAKHEHIIMX HEOPTaHWYECKUX U
OpPTraHUYECKUX BEUIECTB B OBITY U MPAKTUUYECKON JCATEIHHOCTH YEIOBEKA;
OOIIMX HAy4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOACTBA (Ha MpuMeEpe
MPOM3BOJICTBA CEPHOM KHUCJIOTHI, aMMHaKa, METaHOJIa, MepepadoTKu
HePTH);

- c(hOpMUPOBAHHOCTh YMEHHUH BBIABISITH XapaKTEpPHbIC MPU3HAKHU
Y B3aMMOCBSI3b U3YUEHHBIX MOHITHHI, IPUMEHSITh COOTBETCTBYIOIINE TO-
HATUSI TIPU OTIMCAHUM CTPOEHUS U CBOMCTB HEOPTAaHMYECKUX U OpraHuye-
CKHX BEILECTB M UX NPEBPAILECHUI; BBISBIATh B3aUMOCBSI3b XUMHUYECKUX
3HaHUH C TOHATUSMU U MPEJCTABICHUSIMU APYTHX MPEAMETOB it OoJiee
OCO3HAHHOTO TOHUMAaHHUS W OOBSICHEHUS CYIIHOCTH MAaTepUAIBHOTO
€IMHCTBA MHUPA; UCIOJIb30BaTh CHCTEMHBIE XUMUYECKHE 3HAHUS TSI 00h-
SICHEHUSI ¥ IPOTHO3UPOBAHUS SIBIIEHUN, UMEIOIIUX €CTECTBEHHOHAYYHYIO
IpUpoay;

- c(hopMHPOBAHHOCTh YMEHUU HCIOJIB30BaTh HAMMEHOBAHUS XH-
MUYECKHX COCIMHEHHA MEXKTYHAPOIHOTO COI3a TEOPETUUYECKON W TIPU-
KJIaJJHOM XUMUU U TPUBHAIbHBIE HA3BAHMS BEILIECTB, OTHOCSIIMXCS K
M3y4EHHBIM KJIacCaM OPTraHWYeCKHX U HEOPTaHWMYECKUX COCTMHEHHI; UC-
MOJIb30BaTh XMMHUYECKYIO CUMBOIIMKY JJIsi COCTaBleHUsT GopMyn Heopra-
HUYECKHUX BEIIECTB, MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX, CO-
KpAIICHHBIX U CKENETHBIX) (POPMYIT OpraHNYecKUX BEIIECTB; COCTABIATH
YpaBHEHUS XMUMHYECKUX PEAKIIMNA M PACKPBIBATh WX CYIIHOCTH: OKHUCIHU-
TEJIbHO-BOCCTAHOBUTEIIbHBIX PEAKIMI MOCPEICTBOM COCTABJICHHS SJICK-
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TPOHHOTO OajaHca ITHX PEaKIUi; peakIuii HOHHOTO OOMEHa MyTeM CO-
CTaBJICHHUSI MX IOJIHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHUH; peakuuit
TUAPOJIN3a, peakuil KOMIUIEKCOOOpa3oBaHusi (Ha MpUMepe THAPOKCO-
KOMILJICKCOB ITUHKA U aIFOMUHMS); TIOATBEPKIATh XapaKTePHbIE XUMUYE-
CKHE€ CBOMCTBA BEILIECTB COOTBETCTBYIOLIUMH JKCIEPUMEHTAMH M 3aIlu-
CAMM YPaBHEHUM XUMUYECKUX PEaKLUN;

- c(hOpMHUPOBAHHOCTh YMEHHUH KJIaCCU(PUIIUPOBATH
HEOPraHMYECKMEe W OpPraHWYEeCKHE BEIIECTBA M XHMUYECKHE PEaKIUH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU Ui KiacCUPUKALUU
U3y4aeMbIX XHMHUYECKHX OOBEKTOB; XapaKTepU30BaTh COCTaB U
BaYKHEHINIMEe CBOWCTBA BEIIECTB, MPUHAMICKAIUX K OINPEAETICHHBIM
KjlaccaM M TIpynnaMm COEQUHEHMH (IIpOCThle BELIECTBA, OKCHIBI,
TUAPOKCHUJIBI, COJIM; YIIIEBOAOPO/BI, MPOCThIE dPUPHI, COUPTHI, (HEHOIIBI,
aJIbJICTU/IbI, KETOHBI, KapOOHOBBIE KHUCIOTBI, CIOXHBIE 3(PHUPBI, KHUPHI,
YTJIEBO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OCJIKH); IPUMEHSITh 3HAHHS O COCTaBe
M CBOWMCTBaX BEIIECTB JUISI JKCIIEPHUMEHTAILHOW IPOBEPKH THUIOTE3
OTHOCHUTEIIbHO 3aKOHOMEPHOCTEH MPOTEKAaHUS XMMUYECKUX pPEaKIuid U
MIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHUS,

- c(OPMUPOBAHHOCTh YMEHUW MOATBEPKAATh HAa KOHKPETHBIX
MpUMEpPax XapaKTep 3aBUCUMOCTH PEaKIMOHHOW CITIOCOOHOCTH OpraHudye-
CKHX COEIMHEHUH OT KPaTHOCTHU U TUIIA KOBAJIEHTHOU CBS3H («G» U «TT —
CBSI3b»), B3aUMHOI'O BJIMSIHUSI aTOMOB M TPYIII aTOMOB B MOJIEKyJax; a
TaK)Xke OT OCOOCHHOCTEH pealn3aliy Pa3IuYHbIX MEXaHHW3MOB MPOTEKa-
HHUS PEaKIni;

- c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh AJIEKTPOHHOE
CTpOCHHE aTOMOB (B OCHOBHOM W BO30YKICHHOM COCTOSHUHM) U HOHOB
XUMHUYECKUX 371eMeHTOB 1-4 nepuonos Ilepuoanueckoit cucremst [I.1.
MeHieneeBa U UX BaJCHTHBIE BO3MOXXKHOCTH, UCHOJB3YsS MOHATHUS «S»,
«p», «d-2IEKTPOHHBIE» OPOUTATH, PHEPTETUYECKUE YPOBHU; OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3y-
€MBIX MU COeIMHEHHI TI0 TIEPUOJIaM | TPYIIaM;

- BJIaJICHHE CHUCTEMOMN 3HAHMH O METOJlaX HAyYHOT'O MO3HAHMS SB-
JICHUW TIPUPOJIBI, MCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaxX U YMEHHSIMH
IPUMEHSTH 3TH 3HaHUS IPU SKCIIEPUMEHTAIbHOM HCCIIEIOBAaHUH BELIECTB
U 7151 OOBSICHEHUS XUMHUYECKUX SBIICHHH, UMEIONINX MECTO B IPUPOC
MPAKTUYECKOH IeATEIIbHOCTH YeJIOBEKa U B IOBCEHEBHOM JKU3HU;

- cpopMHPOBAaHHOCTH YMEHUI TPOBOJUTH PACUETHl MO XUMHUYE-
CKUM (QOpMyJiaM M YpaBHEHUSM XUMHUECKUX PEAKLU C UCIIOIb30BaHUEM
¢u3nyecKux BeIUUUH (Macchl, 00beMa Ia30B, KOJUYECTBA BEIIECTBA), Xa-
PaKTepU3YIOIIMX BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: pacyeThl IO
HaXO0XJACHUI0O XMMHUYECKON (POpMyIbl BellecTBa; pacdyeTbl Macchl (00be-
Ma, KOJIMYEeCTBA BEIIEeCTBA) MPOAYKTa PEaKIMH, €CIH OJHO U3 MCXOJHBIX
BEIIECTB JaHO B BUJE PAcTBOpa C OMPEAECICHHON MAacCOBOW JOJIe pac-
TBOPEHHOT'O BEIIECTBAa WJIM JAaHO B M30BITKE (MMEET MPHUMECH); pacueThl
MaccoBOW WM OOBEMHOW [IOJIM BBIXOJA MPOAYKTa PEaKIUHU; pacueThl
TETIOBOTO 3(pexTa peakuuit, 00beMHBIX OTHOIIECHHUI ra3oB;

- cOpMHPOBAHHOCTH YMEHUH MPOTHO3UPOBATH, AHATU3UPOBATH U
OLIEHUBATh C MO3UIMH SKOJIOTUYECKON Oe30MaCHOCTH MOCIEACTBUS OBITO-
BOW U MPOU3BOJACTBEHHOW JIEATEIBHOCTH YEJIOBEKA, CBSI3aHHOM C Iepepa-
OOTKOI BEIECTB; UCMOIb30BATH MOJYUYCHHbIC 3HAHUS Ul PUHATUS Tpa-
MOTHBIX pEIICHUH MPOOJIEM B CUTYaITUsIX, CBI3aHHBIX C XUMUEH;

- c()OPMUPOBAHHOCTh YMEHHUI CaMOCTOSITENbHO IIAHUPOBATH U
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MPOBOAUTh XUMUYECKUHN HKCIEPUMEHT (IOJIyYeHUE U U3YYEHHE CBOWCTB
HEOPraHUYeCKUX M OPraHUYECKHUX BEIIECTB, KAUECTBEHHBIC PEAKI[UU YT-
JIEBOJOPO/IOB PA3JIMYHBIX KJIACCOB M KHUCIOPOJACOAEPKAUIUX OpraHuye-
CKHX BEILECTB, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1ay M0 PaCIO3HABAHUIO
HEOPraHWYECKUX M OPraHMYECKHUX BEIIECTB) C COOIIOACHHEM IpPaBHII
6e30macHOro 00paleHns ¢ BEIECTBAMU H JIAOOPATOPHBIM 000PYI0BaHH-
eM, (popMyIUpOBaTh LN HCCIEAOBAHUSA, MPENOCTABIATh B Pa3IUYHON
(dbopMe pe3ynbTaThl IKCIEPUMEHTa, aHATM3UPOBATh U OIEHUBATH UX JO-
CTOBEPHOCTb;

- ¢(hOpMHUPOBAHHOCTh YMEHUH OCYIIECTBIISITh LIEeJICHAIPABICHHBIN
MOMCK XMMHUYECKON MHGOpMAIMU B Pa3IMUHBIX UCTOYHUKAX (HaydHas U
yuyeOHO-Hay4YHasi JIMTEparypa, CpeJCcTBa MaccoBOW WH(MOpMAILUU, CETh
WnTepHer u apyrue),KpUTHUYECKHA aHAIM3UPOBATh XMMHUYECKYI0 HHGOP-
MaIuio, rmepepadaTeiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBHH C MOCTaB-
JIEHHOW y4yeOHOM 3aaueit;

- cOpMHPOBAHHOCTh YMEHUW OCO3HABaTh OMACHOCTh BO3JCH-
CTBUS Ha >KMBbBIE OPraHU3Mbl ONPEAEIICHHBIX BEIECTB, TOHUMAsi CMBICI
MOKa3aTeNsl MPEeAebHOM JOMYCTUMON KOHIICHTPALMHM, W TOSCHATh Ha
npuMepax crnocoObl YMEHBIIEHUS U MPEIOTBPAICHHUS] UX BPEAHOIO BO3-
JICHCTBUS HA OPraHU3M YEJIOBEKA.

4.2. q)OH)I OIICHOYHBIX CPEACTB IAJdA MPOBCACHUNA TEKYHIECIro KOHTPOJIA M

HpOMeﬁCyTOqHOﬁ aTrecranmumn oﬁyqaloumxcn o IMCIOMIIJIMHE

Iloxa3aTenu u KPUTEPHUHU OLICHUBAHUA KOMHeTeH[[Hﬁ
IToka3zarenu u KPUTCPHUH OLICHUBAHUA KOMHGTGHHHﬁ, OIMKMCAaHNC IKaJ OLCHHUBA-

HUS COJIepKaTCs B MPUJIo:KeHun 1.

KoHTpoJsibHbIE 1 TECTOBbIE 3aIaHUS
KoHTponbHbIE 3a/1aHKs COIEpKATCS B MPUJIOKeHnH 1.

MeToanueckue MaTepuasbl

Mertonuueckue mMaTepuainbl, OINPENENAIOMNE MPOLUEIypbl OLEHUBAHUS 3HAHUM,
YMEHUH, XapakTepu3yroumx (GOpMHpPOBAHUWE KOMIETEHIIMM, COAEpKATCS B NPHIIOXKE-

HUH 1.
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Hpnioxenne 1
KoHTpo/IbHO-0LIEeHOYHBbIE CpeIcTBa
AJIsl IPOBe/IeHUS IPOMEKYTOYHOM aTTecTalliy M0 AUCUHUIIJIMHE
O/1.07 XUMUs

1.1. ®opma npoMe:kyTOUHOI aTTecTanmuu: 1uddepeHINPOBaHHBIN 3a4eT (2 cemecTp).
1.2. Cucrema oueHMBAHMSA Pe3y/JIbTATOB BbINOJHEHNUS 3aJaHUI

OLIGHI/IBaHI/IC PE3YJIbTATOB BbIIIOJIHCHUA 3aﬂaHHﬁ HpOMe)I(YTOqHOﬁ aTTeCTall OCYLICCTBIIACT-
Csl Ha OCHOBE CJIEJYIOUIMX IPUHIIUIIOB!

JIOCTOBEPHOCTH OIICHKH — OLIEHHBAETCSl YPOBEHb CPOPMUPOBAHHOCTH 3HAHWUU, YMEHHM, TPaK-
TUYECKOT'0 OIbITa, OOUIMX U MPO(ECCHOHAIBHBIX KOMIIETCHIUH, IPOJAEMOHCTPUPOBAHHBIX 00yYaro-
IIUMHUCA B XOA€ BBIITOJIHCHUA 3a1aHUA,

a/IEKBaTHOCTU OLIEHKU — OLICHKA BBIIOJIHEHUS 3a/laHUil JOJDKHA NMPOBOAUTHCS B OTHOIICHUU
TEX KOMHGTCHHHﬁ, KOTOPbIC HGO6XOILI/IMI)I JIIA 3(1)(1)6KTI/IBHOI‘O BBIINTOJIHCHUA 3a1aHUA,

HaOgCXKHOCTH OLICHKH — CHUCTEMa OLICHHBAHUA BBIIIOJIHCHUSA 321[[8,HHI>1 JOJI’KHa O6HaZIaTI) BBICO-
KO CTENeHbI0 YCTOMYMBOCTH NPU HEOJHOKPATHBIX OLIEHKaX YPOBHSA C(HOPMUPOBAHHOCTH 3HAHMM,
YMEHUH, MPAKTHYECKOTO OIBITA, O0INX U MPO(PECCHOHATBHBIX KOMIIETCHIINN 00yJYarOIIuXCs;

KOMIIJIEKCHOCTH OLIEHKH — CHCTEMa OLICHUBAHHUS BBIMOJIHEHUS 3aJJaHUi JIOJKHA TIO3BOJISITh UH-
TErPATUBHO OIEHUBATH OOIIHE U TPO(HECCUOHATLHBIC KOMITETECHITUH 00YJIarOIIHXCS;

00BEKTUBHOCTH OLICHKH — OILICHKA BBIIOJHEHUS KOHKYPCHBIX 3a/laHUM 0JIKHA OBITh HE3aBU-
CUMOM 0T 0COOEHHOCTEN NMPO(EeCCHOHATILHOW OpUEHTALIMM WM NPEAIOYTEHUN ITpenoaaBareneii, ocy-
HIECTBIISIIOIUX KOHTPOJIb UJIU aTTECTALHIO.

[Tpu BBINOJSIHEHUU NPOLIETYP OLIEHKH 33JaHUN UCIOJIB3YIOTCS CJIEIYIOIINE OCHOBHBIE METO/IbI:

- METOJ pacueTa NepBUYHBIX 0aJITIOB;

- METOJ pacueTa CBOJIHBIX OalIOB.

Pe3ynbpTaThl BBIMOJHEHUS 33/1aHUI OLIEHMBAIOTCS B COOTBETCTBHM C pa3pabOTaHHBIMH KpHUTE-
pUsAMU OLICHKH.

Hcnonb3yercs natu OanbHas IIKaja Ul OLIEHUBAHUS pe3yJIbTaToB O0YUEHHUS.

IlepeBoy nsiTu GanbHOM MIKAJIbI yUeTa PE3yJIbTaTOB B MATH OAJIbHYIO OLEHOYHYIO IIKAJTY:

Ouenka KosnuyectBo 0215108, HAOpaHHBIX 32 BbI-
MOJIHEHHE TEOPETHYECKOr0 M MPAKTHYECKOro 3a-
JAHUsl, CPeIHUIH 0aJ1J1 IO HTOraM aTTeCTAlNU

O1eHKa 5 «OTIUYHOY 4,6-5
Onenka 4 «X0OpoIo» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHO» 3-3,5
OreHka 2 «HeyIOBJIETBOPUTEIb- <29

HO»

1.3. KOHTpPOJILHO-01IeHOYHBbIE CPeICTBa
1.3.1 3apanmue:
3aganme:
1.TectupoBanmue.
2. Pemenwue 3agaun.

IIpumepHbIe BONPOCHI TECTUPOBAHUS
B 3aganusax 1-20 BLIOepH NPaBHJILHLIM OTBET M NOAYEPKHU €ro.
IIpaBHUILHBII 0TBET MOKET OBITH TOJIHKO OJIHH.

1. KatnoHs! — 310:
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el N =

rwpp D

ropR ropR® roppR ™

W e Y

rwppR 2

rwn R ®

rwn T

IlonoxuTeabHBIE HOHBIL,
OtpunarenbHble HOHBI,
['mapaTtupoBaHHbBIE TTOJIOKUTEIBHBIE UOHBI;
['mapatupoBaHHble OTPUIIATEIbLHBIC HOHBI.

pH umeroT 3HaueHue 5,5:
[lenounas;

Cnabo 1ienoyHas;
Kucnornas;
HeitrpanbHas.

CreneHb AuccolMalnum paBHa 1:
VY CUJIBHBIX 3JEKTPOJIUTOB;

VY cnabbIX 3JIEKTPOIUTOB;

V a30THCTOM KHCIIOTHI,

Y yronbHOU KUCIOTHI.

BoccranoBurens - 3T0 BELIECTBO:
Otparoliiee 3JIEKTPOHBI;
[IpuHuMaroIIee 3IEKTPOHBIL;
Kucnopon.

Boaopon

I'mppoxcun HaTpus — 3T10:
[Ilenoup HaTpus;

Oxkcup HaTpus;
A30THCTOKHCIIBIN HATPH;
CepHOKHCIIBINM HaTpUM.

Oxcu KaJblus — 3TO:
OCHOBHOU OKCHJ;
I'mopoxenpn;
KucnoTHsIil ok,
Kucnora.

XJIOpUCTBIN HATPUML:

. XJIOpUI HAaTpHS;

. Okcup Hatpus;

. I'mapoxcun Hatpus;
. XJIOpUJ KaJIusl.

T"aménas u3BecThb — ATO:

. I'mapokcnn kanbuus;
. Kapbonat kanpus;

. Okcup KaapIus;

. Okcup Hatpus.

T"anoren — 3To:

. @rop

. Kucnopon
. Harpuit

. Kenezo
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10.

el NS =

1

wN e

PwNP® NP AR PR AONERE® RN

SEAN ol

JlakMyC — KpacHBbIH:

B menounoi cpene;

B neliTpansHOl cpene;

B xucnorHoi cpene;

B cnaboménounoii cpene.

[lepuoauueckuii 3aKOH OTKPBLI:
J.1. Meunnenees;

C. Appennyc;

C.B. Jlebenes;

A.M. bytnepos.

BemecTtBa, KOTOpBIE IPOBOJAT 3JIEKTPUUECKHUM TOK:
DIEKTPOJIUTHI;

HenanextponuTsl;

JuctumpoBaHHas BOJa.

DIIEKTPOTUTHIECKYIO JUCCOLUAIINIO OTKPBLI:
C. Appennuyc;

C.B. Jlebenes;

H.H. Ceménos;

H.H. 3unun.

[Ipumep mienouu — 310:
I'mapookcun meau (11);
I'mapooxkcup xenesa (111);
I'mapookcu natpus (1);
I'mapookcun nunka (11).

Jucconuanus — 3To:
Pacnan;
3amelenue;
OOmeH;
I'unpupoBanue.

Peaknnn pasnoxxeHus — 31o:
I'mppuposanue;
HerunpupoBanue;
I'mpparanus;
[Tonmumepuzanuu.

HonHBIE pacTBOPHI — 3TO:
PactBOp ruapookcuia Kanus;
PactBop cniupra;

PactBOp ritoKk038I;

PactBop caxapo3sbl.

I'oMOreHHslie CHCTEMBI — 3TO:
PacTtBOp yKCYCHOM KUCIIOTBI;
Jumaoa;

«3BECTKOBOE MOJIOKOY;
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4, Tyman.

18. MexaHu3M JeKTPOIUTHYECKON AUCCOLUAITUH ObLT OTKPBIT:
N.A . KabnyKoBbIM;

C.Appenuyc;

H.H.CemenoBnIM;

Bant-T'odpdom.

el A

CepHas Kuciora — 3710:

Cnabas KHCII0Ta;

CuiibHast KHCIOTA;

OIIHOOCHOBHAS KHCJIOTA;

OnHOOCHOBHAS OECKUCIIOPOHAS CHITbHASI KUCIIOTA.

~wN e O

B 3aganusax 21-24 He00X0AUMMO VCTAHOBHTHL COOTBETCTBHE MEMXKAY COAEpPKAHNEM INMEepPBOr0 U
BTOPOro CTOJ00B. OTBET 3aNMChIBAETCH B TA0JMILY.

21.YcTaHoBUTE COOTBETCTBUE MEXKAY (DOPMYIION BEIIeCTBA U KJIaCCOM/TPYIIION,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICHKHT: K KaXKION MO3UIUH,
0003HaYeHHOM OYKBOIi, MOAOEpPUTE COOTBETCTBYIONIYIO MO3UIUIO, 0003HAYEHHYIO

U (po.

OOPMVIJIA BEIHECTBA KIJIACC/TPVIIIIA

A) NH4HCO3 1) conu cpegnmue

b) KF 2) OKCHJIbI KHCJIOTHBIC

B) NO 3) okcubl HecoaeoOpasyromue

4) COJIM KUCTIBIC
22. YcTaHOBUTE COOTBETCTBHE MEXKAY (POPMYIIOH BEIIECTBA U KIIACCOM/TPYIIIIOH,
K KOTOPOMY(-0) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3UIINH,
0003HaYeHHOI OYyKBOH, MoAOEpUTE COOTBETCTBYIONIYIO MO3UIUI0, 0003HAYEHHYIO

U Gpo.

A) Cr(OH)2NO3 1) cmenranHas coib
B) Cr(H,POy)3 2) KHcast Colb

B) KCr(S04), 3) OCHOBHasI COJIb

23. YcTaHOBUTE COOTBETCTBUE MEXY Ha3BaHUEM BEILECTBA U KJIaCCOM/TPYMIIOH,
K KOTOpOMY(-0i1) 3TO BEIIECTBO NMPUHAJICKHUT: K KaXKI0N MO3UIUH,
0003HaueHHOI OYKBOH, M010EpUTE COOTBETCTBYIOILYIO MO3UIIMIO, 0003HAYEHHYIO

uudpoi.

A) SO4 1) conb

b) CuCl; 2) KHCIIO0Ta

B) HBr3) pactBopuMblii THAPOKCU

') MnO 4) KHUCIIOTHBIN OKCH]T

5) OCHOBHOM OKCH]T

24. YcTaHOBUTE COOTBETCTBHE MEXAY (OpMYIIOil BellecTBa U KJIaccoM/TpyIIoun,
K KOTOPOMY(-0¥f) 3TO BEIIECTBO MPUHAIIEHKHUT: K KaXKJI0W MO3UIINH,
0003HaYeHHOM OYyKBOH, MOAOEpPUTE COOTBETCTBYIONIYIO MO3UIUIO, 0003HAYEHHYIO

1 poi.

A) Cr(OH)2NO3 1) cmenranHas coib
B) Cr(H2PO4)3 2) Kucnas coJib

B) KCr(SO,), 3) OCHOBHasI COJIb

4) nBOWHas COJIb
B 3apanusix 25-28 orBeT HEO0X0AMMO 3aNUCATH B YCTAHOBJIEHHOM JLIsl OTBeTa moJie. OTBeToM
MOkeT ObITh nudpa, oTAeabHOE CJI0BO, CJI0BOCOUYETaHNE. (3aKpbITas ¢dopma)
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25. llpopomxure NpeIoKEHUE: BAJEHTHBIA Yroj Mpu sz—rHGpHnmauHH AIIEKTPOHHBIX O00JIaKOB
COCTAaBJISIET

26. IlponmoikuTe NpeUIOKEHHE: BEIIECTBA OJUHAKOBOTO COCTaBa, HO pPa3jIMYHOIO CTPOEHHUS C
pa3IUYHBIMU CBOWCTBAMHU HA3bIBAIOT)

27. Ilpopomkute NpeyioKEeHHUE: aJIKEHbl — 3TO YIJIEBOAOPObl, UMEIOLIKE. . .

28. IlpopomkuTre npeaiokKeHHe: BelecTBa OyTaH U MEHTaH 110 OTHOILIEHUIO APYT K IPYTY SBJISIOTCA. . .
B 3aganusx 29-30 orBeT HEO0X0AMMO YCTAHOBHMTH NPABHJIBLHYIO NOCJA€10BATEJIbHOCTD 1CHCTBHIA.
OTBer 3anKuCchIBACTCH B TA0JAULY

29. YcraHoBUTE NOCIEN0BATEIIBHOCTh YACTH TOMOJIOTHYECKOIO Psiia aIKAHOB:

A) iporian

b) nenran

I') metan

J) 6yran

E) atan

30. YcraHoBuUTE NOCIEN0BATEILHOCTh MEXaHU3MA PAUKAIbHBIX pEAKLUN 3aMEIIECHNUS:

A) oOpbIB 11ETIH

b) 3apoxxnenue (MHULIMMPOBAHUE) LIENTU

B) paszButue nenu

I[IpumepHbIe NPpAKTHYECKHE 3aTaHUSA

3agauu:

1. B 40 r auctuiMpoBaHHON BOJIBI PacTBOPMIIM 2 T XJiopujaa HaTpus. Paccuuraiite mac-
COBYIO JIOJIIO COJIM B IIOJTyYEHHOM PAacTBOPE.

2. B 2 1 pacTtBOpa cepnoii kucnotsl cogepxutcs 456 r H , SO 4. Paccuuraiite MmaccoByro
JIOJTEF0 paCTBOPEHHOTO BEIIECTBA, YUUTHIBAs, YTO INIOTHOCTH pacTBopa paBHa 1,14 r/mir.

3. CKOJIbKO BOJIbl U COJIM HYXKHO B3sTb, 4T0OBI pUrotoBuTh 250 r 10 %-ro pacrBopa HUT-
paTa HaTpus?

4. B 1 xr 60 %-ro pactBopa conu go6asunu 50 r 3Toi conu. KakoBa MaccoBast 10J1s1 COH
B MOJTy4eHHOM pacTtBope? OTBET OKPYTIUTH 10 ECATHIX.

S. OnpenenuTs KoIUYecTBa cepedpa, MOIYYEHHOro oT B3aumopencTBus 10 r xyopuaa
HaTpHUsl U HUTpata cepedpa.

6. [Tpu B3aumopeiictBun 22,4 1 a30Ta ¥ BOI0poia ObLIO MOIYYEHO KAKOIo ra3a U CKOJb-
K0?

7. Cwmemainu 25 0 r pacTBOpa MOBapeHHOM COJIM ¢ MaccoBoil nosei 15 % u 30r pactBopa ¢
MaccoBoi goneit 20 %. Onpenenute MacCOBYIO JIOJTIO B TMTOJIYY€HHOM PacTBOPE.

8. [Tpu B3aumopeicTBUN KalbIsl ¢ BOJON oOpazoBanock 0,3 MOJIb T'MAPOKCHIA KaJIbLUS.
Kakoii 06beM Boopoaa( B IMTpax, H.y.) IPU 3TOM BBIIEIUICS ?

9. N3 250 r pacTBOpa MOBapeHHON COJNIM C MaccoBOM Josed 15 % Bbimapunu 3 T BOJBL
Omnpenenute MacCOBYIO JIOJIO COJIM B TIOJTyYEHHOM PacTBOPE.

10.  Kakyro maccy conu ( B rpamMMmax) Haao 100aBuTh k 300 © pacTBOpa ¢ MaccoBOM Joneit

xjopuaa kamus 15 % st momydeHus pactBopa ¢ MaccoBoi jgoeid 17 % ?

1.3.2. Kpurepuu oueHku

Ornenka 3a 3aanue «TecTupoBaHue» onpeAesseTcs MPOCTHIM CYMMHPOBaHUEM OAJUIOB 3a Mpa-
BUJIbHBIE OTBETHI Ha BOIpockl. OuH BepHbIil oTBeT paBeH 0,1 Oamn

OTtBeT cunTaeTcs NPaBUIbHBIM, ECIIN:

- [IpY OTBETE Ha BOIIPOC 3aKPHITOM (GOPMBI ¢ BELIOOPOM OTBETa BbIOpaH NMpaBUIIbHBINA OTBET;

- IPU OTBETE HA BONPOC OTKPBITOM (hOPMBI JJaH NPaBUIIbHBIN OTBET;

- NP OTBETE€ Ha BONPOC HA YCTAaHOBJIEHHWE IPABUIBHOM IOCIEJOBATEIBHOCTH YCTaHOBJIEHA
IIpaBWJIbHAS [TOCJIEA0BATEIBHOCTD

- IIpY OTBETE€ Ha BONPOC HAa YCTAHOBJIEHHE COOTBETCTBHUS, €CIU CONOCTABJICHUE IPOU3BEAECHO
BEPHO I BCEX Map.
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Kpurtepun onieHKH pe3yibTaTOB BBINOJHEHHS 32JaHUA «TECTHPOBAHUE»

Kon-Bo MaxkcuManbHBINA Oast
BOIPOCOB
1 | Paznen 1.06mas u HeopraHuveckas XuMus 20 20*0,1
2 Paznen 2. Oprannueckast Xumust 10 10*0,1
UTOro 30 3,0
Ne|  Kpurtepuu ouieHKH pe3y/ibTaTOB BHINOJHEHHS MPAKTHYECKOI0 bannsl B cooTBeTCTBUM
3alaHus C KPUTEPUSMU OLIEHKH
1| Odopmienne yciioBus 3a1aHus MaxkcumasbHbIi 6211
—0,2 6a/1a
- BepHO 0(OPMIICEHO YCJIOBHE 3a/1aud, MPEJCTABICHBI BCE XMMHYECKHUE 0,2
BEJIMUMHBI
- ycioBHE 3aJaHus O(POPMIIEHO C HE3HAYUTEIHbHBIMU HETOYHOCTSIMHU,) 0,1
MPEJICTaBJICHBI HE BCE XUMHYECKHE BETUYHHbI
- yclioBHe 3a1aHusi 0OPMIICHO HEBEPHO 0
2 | Ucnonb30BaHue XMMHYECKOH CHMBOJIUKH MaxkcumasbHbIi 6aJ11
—0,3 6am1a
- BepHO 00O3HAYEHBI CHMBOJIBI B YCIIOBHH 33/7a4M U B (popmyrax, ucH 0,3
MOJIb3YEMBIX B PEUICHUH 3a/1a4U
- BepHO 0003HAYEHBI CUMBOJIBI B YCJIOBUH 3aJlauH, JOIylieHa | HeTouH 0,2
HOCTb B (hOpMyIax, UCMONb3yEeMbIX B PEIICHUH 3a7au
- nomyieHa | HETOYHOCTh MpU 0003HAYEHUH CHMBOJIOB B YCJIOBUU 32+ 0,1
nadd, | HeTouyHOCTh B (pOpMyIax, HCIOIb3yEeMbIX B PEIICHUH 3a]a4i
- gomymieHo 2 ¥ 0ojieeé HETOYHOCTU MpU OO03HAYEHUU CHUMBOJIOB B 0
YCIIOBHMH 3ajiaud, 2 U Oosee HeTouHOCTeH B hopMysax, UCIONIb3YeMbIX
B PEIICHUH 33/1a4H
3| Cob.1i01eHUEe aIropuTMA penieHus MaxkcumaabHbIi 6aJ11
—0,1 6anna
- pellieHHe 3aJ]aul OCYILECTBIISAETCS 10 AITOPUTMY: 3alMCh HEOOXOH 0,1
MBIX XUMHUYECKUX (OpMyJI,BepHasi paccTaHOBKa KO3((UIHNEHTOB, Ma-
TEMaTUYeCKUH pacd€éT MpaBUIIbHO MOA0OPaHHBIX KO3()(UIIMEHTOB Hpe-
IICHUE TI0 XUMUYECKON (hopmyIie
- QJITOPUTM peIleHUs 3a/1a4l OTCYTCTBYET 0
4 | IlepeBoa enMHUL M3MepeHUs (pU3MYECKUX BeTUYMH B MekayHa- MaxkcumajibHbIH 0211
poanyio cucremy exunun (CH) —0,3 6anaa
- BEPHO IepeBeIeHbl pacyeThl ePeBOJia BCEX €IUHUI] H3MepeHUs (- 0,3
3MYECKUX BeJIMYMH B MexayHapoanyto cuctemy eaunul (CH1)
- pomymieHa 1 ommOKa MpH NPOBEIEHUM pacyeTa MepeBOoAa €IUHUI] 0,2
u3MepeHus: GU3NIECKUX BEIWYHH B MEXIyHAPOTHYIO CUCTEMY €IHHUI]
(CH)
- JIOTyIIEHBl 2 OMMOKHM NP MPOBEACHUM pacyera MepeBoja eIUHUI] 0,1
u3MepeHus: PU3NYeCKUX BEIUYMH B MeXIyHapOIHYIO CUCTEMY €IUHHI]
(cn)
- HEeBEpHO MPOBEJIEHBI PacUeThl EPEBOJIa BCEX eIMHUI] U3MEPEHUS 0
busnyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
5 | Mcnosib30BaHMe XuMUYecKUX (opMyJI VISl pelieHus 3a1a4u MaxkcumajbHbIH 0211

— 0,4 6anna

- BCPHO U MOCJICAOBATCIIBHO 3aIlIMCAHBI BCC q)OpMyJII:I B COOTBCTCTBHUHU C

0,4
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CHUMBOJIMKOH, HEOOXOAMMBIE ISl YCTAHOBJICHHSI COOTHOILEHUS CYIIe-
CTBYIOLIETO MEXy (DU3MYECKHUMHU BEITMYMHAMU

- NIPaBUJIBHO COCTABJICHBI YPAaBHECHUSA, CBA3BIBAIOLIUE XMMHUYECKUE BE-
JINYUHBI

- BEPHO, HO HEMOCIEA0BATEIbHO 3auCcaHbl (OPMYIIbI B COOTBETCTBUU |
CUMBOJIUKOW, HEOOXOAMMOM ISl YCTAHOBIICHUS COOTHOIICHHS CYIIleH
CTBYIOLIErO MEXAY XUMUYECKUMU BEJIMUYNHAMU

- NPAaBUJIBHO COCTABJIEHbl YPABHEHUS, CBSA3bIBAIOLIME XUMUYECKUE BE-
JINYUHBI

0,3

- (opMyIIBl 3amKMCaHbl OCIE0BATENBHO, HEBEPHO 3anucana hopmyIa)
B COOTBETCTBHH C CHUMBOJHUKOH, HEOOXOIUMOM AJisi yCTAHOBJICHHUS CO-
OTHOIIICHHUS CYIIECTBYIOIIETO MEXAY XUMUYECKUMH BEJIMUNHAMHU

- JIomylieHa OJHa OLIMOKa MpU COCTABICHUM YPaBHEHUM, CBS3BIBAIOA
[IMX XUMHYECKUE BEITMUUHBI

0,2

- (dopMyIibl 3aMKCcaHbl HETIOCIE0BATEILHO, HEBEPHO 3amnucana 1 ¢op-
MyJja B COOTBETCTBUHU C CUMBOJIHMKOW, HEOOXOAUMOM JIIsl YCTAaHOBJICHHUS]
COOTHOIIEHUS CYIIECTBYIOLIETO MEXKY XUMUYECKIMH BETMYMHAMHU

- JIONylIeHa oJHa OIIMOKa MpU COCTABJIEHUU YpaBHEHHI, CBSI3bIBaIO-
HIMX XUMUYECKUE BEITMYUHBI

0,1

- Bce (hOpMyJIbl 3aIIMCaHbl HEBEPHO
- JIONYIIEHbl OMIMOKa MPU COCTABJIEHUU BCEX YpPaBHEHUH, CBS3bIBAIOA
MIMX XUMHYECKUE BETHUUHBI

MaremaTu4ecKkue pacyerbl 10 XMMUYECKUM (popMyJsiaM, KOTOPbIE
XapaKkTepu3ylT paccMaTpuBaeMoe sIBJICHHE C KOJIMYeCTBEHHOM
CTOPOHBI

MakcuMaJbLHBIA 027171
— 0,4 6a;10B

- BEPHO MPOM3BEACHHI BCE MATEMATUYECKHE PACUEThI TI0 BCEM XUMHUYEH
CKUM (opMyJaM B COOTBETCTBUHM C €IMHHUIIAMU HW3MEPEHUH XHMHYe-
ckux BenuuuH (CH);

- BCE pe3yJbTaThl MaTeMaTHYECKUX PacyeToB COJepkarT  IHU(pPOBOE
3HaYeHHE M COOTBETCTBYIOIIEE eMy O00O3HAYCHUE €UHUIIBI H3MEPEHHS
xummndecknx BeianunH (CH)

0,4

- BEPHO MPOU3BEJCHBl MATEMAaTHYECKHE PACUETHI IO BCEM XUMHYECKUM
dbopMysiaM B COOTBETCTBUU C CIUHHUIIAMHU U3MEPCHHI XMMHYCCKHX BE-
mnaun  (CH),

- B OJJTHOM pe3yJIbTaTeé MaTEeMaTHYECKOTO PacyeTa COJEPIKUTCS TOJIBKO
ero nu(poBoe 3HAUCHUE

0,3

- HEBEPHO MNPOU3BEACH MaTEMATHYECKHN pacueT Mo | XMMHYECKOH
dbopMyIe, HO B COOTBETCTBUU C €IUHHUIIAMH H3MEPEHUN XMMHUYECKUX|
BennuuH (CH);

- B OJHOM pe3yJbTaTe MaTEMaTHYECKOIO pacuera COACPKUTCS TOJBKO|
ero nudpoBoe 3HAUCHUE

0,2

- HEBEPHO TMPOM3BEIACH MaTeMaTHUECKUW pacdeT 1o | XUMHUYECKOM]
dbopmyrne 0Oe3 yKazaHUs EAWHUI] W3MEPEHUN (PU3NUECKHX BEIUYHH]
(Ch);

- BCC pE3yJbTaTbl MAaTEMATUYCCKUX PaCYCTOB COACPIKAT TOJBKO HI/I(i)-
POBBIE 3HAYCHUS

0,1

- HCBCPHO NPOU3BEACHBI BCC MATEMATUUCCKHUEC PACYCTEI

0

OTBeT nocJjie pemieHus 3a1a4u

MakcuMaJdbLHBIA 02171

0,1 6an10B
- 33/1a4a B KOHIIC PEIICHUS COJICPIKUT BEPHBIN OTBET 0,1
- 33/1a4a He COJICPXKUT B KOHIIE PEIICHHs BEDHOTO OTBETA 0
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8| YcTHOE 00BbsiCHEeHH e pellleHUus 3a1a4u MakcuMaabHbIi 021
— 0,2 6a10B

- OOBSICHEHUE pEIIeHUS 3aJaHusl MOCIIEeIOBATEIbHO, CBSA3HO, JIOTHYHO,) 0,2
BBIBOJI pT'yMEHTUPOBAH U 00OCHOBAH; MPABUIHLHO U OOCTOSATENHHO J1a-
eTCsl OTBET (OTBETHI) Ha COITYTCTBYIONIHE BOMPOC (BOIIPOCHI)

- HE3HAYUTEJIFHO HapyIIeHa MOCIeI0BATeIbHOCTD, JIOTUKA OOBSICHEHUS] 0,1
pellleHus 3a/1aHus, BBIBOJIBI apTyMEHTUPOBAHBI U 00OCHOBAHBI; CTYJICHT
WCIIBITHIBACT HE3HAUMUTENIbHBIC 3aTPYJHEHHUs, OTBEUas Ha COIMYTCTBYIO
M€ BOIIPOCHI

- 3HAUMTEJIBHO HaApYIIEHA IOCJIEJOBATEIbHOCTD, JIOTMKA OOBSCHEHUS] 0
pemieHus: 3afaHusl (CTYACHT HE MOXET OOBSICHUTh, KakuM 00pazoM
MIPUIIE K PEUICHUIO 3a/I1aHts), BHIBOJbI HE MOT'YT CUUTATHCS apTyMEH-
TUPOBAHHBIMU 1 OOOCHOBAaHHBIMU; CTY/ICHT UCIBITHIBACT 3HAUUTEIIHLHBIE
3aTpyAHEHUS, OTBEYasi HA COMYTCTBYIOUIUE BOIPOCHI

UTOro 2

1.4. MarepuajbHO-TEXHHYECKOe oO0ecmevyeHHe IJIsl NMPOBeJIeHUs NMPOMEKYTOYHOH aTTe-
CTaluu
[TpomexxyTouHast aTTecTalus MPOBOJUTCS B y4eOHOM KaOUHETe XUMHUU.
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