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Pabouas nporpamma yueoHou auctumiuabl OJ1.07 Xumus pazpaboTaHa B COOT-
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CTBa MPUMEPHBIX pabOUYUX MpOrpaMmM o0IIe00Pa30BATENHLHOTO U COIMAIBHO - TYMaHU-
TapHOT0 LHUKIJIOB CpelHero mnpodeccuoHalibHOro obpazoBaHusi I[Iporoxon Ne 14 ot
«30» Hos10ps 2022.
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1. MACHOPT PABOYEN MMPOI'PAMMBI YUYEBHOMU
JTUCHUIIJIMHBI O1.07 XUMHUSA

1.1 Ob6aacTh npuMeHeHus1 padoyeil MPoOrpaMMebl

Pabouas mporpamMmma y4eOHOM TUCHUIUIMHBI SBIISETCS YacThIO IPOTrpaMMBbl TOJI-
TOTOBKHU crernuanuctoB cpeanero 3BeHa (naigee — [IIICC3) B coorBercTBUM ¢ DPI'OC
CIIO no cnenmansaoctu 38.02.08 Toproroe nerno.

1.2 MecTo y4eOHOIi TUCHHUILUIMHBI B CTPYKType MPOrpaMMbl MOATOTOBKH
CMENHAJINCTOB CPEIHEr0 3BeHA:
VY4eOHas TUCIUIIIINHA BXOIUT B 001meoopazoBatenbubiid ki [TTICC3.

1.3 ey 1 TpeGOBAHUA K Pe3yJIbTaTAM OCBOECHHUSI Y4eOHOH TMCIMIJIMHBI

B pe3ynbrare ocBoeHUS yUeOHOM TUCIUILIMHBI O0yJIarOUTANCS TOKEH JOCTHYb
CJICIYIOIIHUE PE3YJIHTATHI:

JUYHOCHIHDbLE:

- OCO3HAHUE 00YYaIOIIUMHUCS POCCUICKOM IPaskIaHCKON UIEHTUYHOCTH;

- TOTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEICIICHHUIO;

- HAJIMYME MOTUBAIUU K 00YUYEHHUIO M THYHOCTHOMY Pa3BUTHIO;

- L[EJICHANPABIICHHOE Pa3BUTHUE BHYTPEHHEHN IMO3MUIMH JIUYHOCTH HAa OCHOBE Y-
XOBHO-HPABCTBEHHBIX [IEHHOCTEW HapoaoB Poccuiickor denepanuu, HCTOPUUECKUX U
HaIIMOHAJIBHO-KYJBTYPHBIX TPaJauIlui, GOpMHUpPOBAHUE CHUCTEMbI 3HAYMMBIX IIE€HHOCT-
HO-CMBICJIOBBIX YCTAHOBOK, AHTUKOPPYIILIMOHHOTO MHUPOBO33PEHHUS, MPABOCO3HAHUA,
HKOJIOTHYECKOMN KYJIbTYPBI, CIIOCOOHOCTH CTaBUTh ICJIM M CTPOUTD KU3HCHHBIC TIJIaHHI,

- YYBCTBO TOPAOCTH U YBAXEHHUS K UCTOPUU U JOCTHKEHHSIM OTECUECTBEHHOM
XUMHUYECKON HayKW; XUMHUYECKH TPaMOTHOE TIOBEIEHHE B MpodeccuoHambHON
JEATEIIbBHOCTH U B OBITY TIpU OOpalieHuu ¢ XUMUYECKUMHU BelleCTBaMU, MaTepraiaMu
Y MIPOLIECCaMU;

- TOTOBHOCTh K MPOJOJKEHUIO OOpa30BaHMs U TOBBIIIEHUS KBAIM(UKAIUU B
M30paHHOM TPOPECCUOHATILHON JCATEILHOCTH M OOBEKTUBHOE OCO3HAHHUE POJIH
XUMHUUYCECKHX KOMIICTCHIIUM B TOM;

- YMEHHE HCHOJIb30BATh JOCTHXKEHHUS COBPEMEHHOW XHMHUYECKOM HAyKH |
XUMHYECKUX TEXHOJOTHM I TIOBBIIMICHUS COOCTBEHHOI'O HWHTEIICKTYaIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuOHaTbHOM NeATeTbHOCTH,

MemanpeomemHuule:

- OCBOCHHBIC OOYYAIOIUMHUCS MEXKIIPEAMETHBIC TOHSATHS M YHUBEpPCAIbHBIC
y4eOHbIe TeUCTBUS (pETyIaTUBHBIC, TO3HABATEIILHBIEC, KOMMYHUKATHBHBIC);

- CIIOCOOHOCTH MX MCIOJIb30BAaHMS B MTO3HABATEIBLHON M COIMAILHON IPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TUTAHUPOBAHUIO M OCYIICCTBJICHHUIO y4eOHOU es-
TEJILHOCTH, OPTaHU3AINKA YI€OHOTO COTPYIHUYECTBA C MEIArOTMUYEeCKUMHU PaOOTHHUKA -
MU ¥ CBEPCTHHKAMH, K YYaCTHIO B MOCTPOCHUU WHAMBUIYaTbHON 00pa30BaTeIbHOM
TPACKTOPHUH;

- OBJIaJIeHHE HaBBbIKAaMU y4e€OHO-HCCIIeI0BATENbCKOM, MPOEKTHOM U COIUAIbLHOMN
JIEATCIbHOCTH,



- HUCIMOJIb30BaHWE PA3IUYHBIX BHJIOB TIO3HABATENHLHOW JCATCIBHOCTH U
OCHOBHBIX HMHTEJUICKTYaJIbHBIX oOmepanuid (MOCTaHOBKU 3aadd, (HopMyIrpoBaHUS
TUTIOTE3, aHAJlM3a U CUHTE3a, CpaBHEHUs, 00OOIICHUS, CHCTEMATHU3AINH, BBISBICHUS
IIPUYUHHO-CJICICTBEHHBIX CBS3€H, ITOMCKA aHAJIOroB, (OPMYJIMPOBAHUS BBIBOJIOB) JJIS
peIlleHus] TIOCTaBJICHHON 3aJa4yd, NPUMEHEHHE OCHOBHBIX METOJOB ITO3HAHUS
(HabOmro/leHrss, HAyYHOTO DJKCIEPUMEHTA) Uil W3YyYEHUS Pa3IUYHBIX CTOPOH
XUMHYECKHX OOBEKTOB M IIPOIECCOB, C KOTOPHIMH BO3HHKAeT HEOOXOIUMOCTh
CTaJIKUBAThCA B MpodeccuoHalbHOi cdepe;

- HUCIOJIb30BAaHUE PA3IUYHBIX HCTOYHHKOB JUISI TIOJYYCHUS XHMHYCCKOM
uHPOpMAIlMK, YMEHHE OIICHUTh €€ JOCTOBEPHOCTh I JIOCTIDKCHHS XOPOIIHUX
pe3yNbTaToOB B MpodecCHoHANBHOU cepe;
npeaMeTHbBIE:

- chopMHPOBAHHOCTH MPEACTABICHHUI: O MaTEPHATLHOM €IMHCTBE MHUpA, 3aKO-
HOMEPHOCTSX W IO3HABAEMOCTH SIBICHUI TIPUPOJIBI, O MECTE M 3HAYCHUH XUMUU B CH-
CTEME €CTCCTBCHHBIX HayK U €€ POJIM B OOSCIICUCHNH YCTOWYUBOTO Pa3BUTHUS YeJIOBE-
YeCcTBa: B PEIICHUU MPOOJIEM IKOJIOTMUECKON, SHEPreTUUeCKOW M MUIeBOM Oe3omac-
HOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIIOB, HOBBIX HCTOYHHUKOB
SHEPruM, B 00ECIECYCHHH PAIIMOHAIBHOTO IPHUPOIOINOIB30BaHMs, B (HOPMHUPOBAHHH
MHPOBO33pPEHUS U 00IIEH KyJIbTyphl YEJIOBEKa, a TAKKE IKOJOTHIESCKH 000CHOBAHHOTO
OTHOIIIEHUS K CBOEMY 37I0POBBIO M IIPUPOTHOM Cpelie;

- BJIQJICHUE CHCTEMOW XMMHUYECKHUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJA-
TaroIIMe TIOHATHS (JIOMOJHUTEIBHO K CHCTEME IMOHATHI 0a30BOr0 YPOBHS) - H30TOIIHI,
OCHOBHOE M BO30YXKJECHHOE COCTOSHHE aToOMa, THOpHUIM3AIMs aTOMHBIX OpOWTajeH,
XUMHYECKast CBS3b («O» W «T — CBSA3bY», KPaTHBIC CBSI3M), MOJISPHAS KOHIICHTPAITHS,
CTpyKTypHasi ¢opMmysia, H30MepHus (CTPYKTypHas, TreoMerpuueckas (I[UC-TpaHcC-
WU30MEpHS), TUTTBI XUMHUECKHUX peakinii (rOMO- U TeTepOreHHbBIE, 00paTUMbIe H HE00-
paTUMBbIE), PACTBOPHI (MCTHUHHBIE, TUCIIEPCHBIE CHUCTEMBI), KPUCTAJUIOTHAPATHI, CTe-
NIEHb JTUCCOIMAIINH, DJICKTPOJIN3, KPEKUHT, PU(POPMHUHT); TEOPUHA M 3aKOHBI, 3aKOHO-
MEPHOCTH, MUPOBO33PEHUYCCKUE 3HAHMSI, JICKAIINEC B OCHOBE IMOHUMAHUS NMPUIHHHO-
CTH ¥ CUCTEMHOCTH XUMUYCCKUX SBJICHUM, COBPEMEHHBIC TIPEJCTABIICHUS O CTPOCHHUU
BCI[ECTBA HA aTOMHOM, MOJICKYJIIPHOM M HaIMOJICKYJSIPHOM YPOBHSX; MpEICTaBc-
HUS O MEXaHU3MaxX XUMHUYECKUX PEaKIui, TePMOJINHAMUYCCKUX U KHHETHYCCKUX 3a-
KOHOMEPHOCTSIX MX MPOTCKaHMs, 0 XUMHUYESCKOM PaBHOBECHH, JUCIICPCHBIX CUCTEMaX,
(haKTOJOTHYECKHUE CBEJICHUS O CBOWCTBAaX, COCTaBE, IMOJTYYECHUHU M OE301TaCHOM HC-
M10JIb30BAHNHU BKHEHIIIMX HEOPTAaHMYECKUX U OPraHMUYECKHUX BEIICCTB B OBITY M IPaK-
THYECKOW JIEATEeIbHOCTH YejIOBeKa; OOIMX HAYYHBIX MPHUHIMIIAX XHUMHUYECKOro Ipo-
W3BOJICTBA (HAa TIpUMEpe MPOM3BOJICTBA CEPHON KHCIIOTHI, aMMHaKa, METaHOJa, Tepe-
paboTku HEPTH);

- chopMHPOBAHHOCTH YMEHHI BBISBIISATH XapaKTEPHBIC IPU3HAKU M B3aUMOCBSI3b
W3YYCHHBIX MMOHSATUH, IPUMEHSATH COOTBETCTBYIOIIME MOHATHS MPU OMHCAHUH CTPOE-
HUSl U CBOWCTB HEOPTaHUYECKUX M OPTAaHWICCKUX BEHISCTB U UX MPEBPAILICHUI; BHISB-
JSTh B3aMMOCBSI3b XMMHUYCCKHX 3HAHHWHA C TOHSITHSIMH M TPEICTaBICHHUSIMH JPYTUX
IIPEIMETOB JIJIsl 00JIee OCO3HAHHOTO NTOHUMAHUS B OOBSICHCHHS CYIIIHOCTH MaTepHaib-
HOTO €IMHCTBA MUPA; HUCIIOIH30BaTh CHCTEMHbIC XUMUYECKUE 3HAHUS JIJISI OOBSICHEHHS
Y TIPOTHO3WPOBAHUS SIBJICHUH, UMEIOIINX €CTECTBEHHOHAYUHYIO TIPUPOLY;
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- ¢ OpMUPOBAHHOCTh YMEHUN MCMOJIb30BaTh HAUMEHOBAHUS XUMHYECKHUX CO-
€IMHCHUN MEXIYHApOJIHOTO CO03a TEOPETUYECKOW W MPUKIATHOM XUMHM U TPUBHU-
aJbHbIC HA3BAHMS BEUIECTB, OTHOCAIIMXCS K N3YYEHHBIM KJIACCAM OPTaHUYECKUX U HeE-
OPraHUYECKUX COCIUHEHNI; NUCTIO0JIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJI COCTABIICHUS
dbopMyT HEOPTaHWYECKHX BEIIECTB, MOJCKYJSPHBIX U CTPYKTYPHBIX (Pa3BEpHYTHIX,
COKpPAIIEHHBIX U CKEJIETHBIX) (POPMyYJT OpraHMYECKUX BEIIECTB; COCTABIISITH YPaBHEHUS
XAMUYECKUX  PEaKUWid W paACKpPbIBATh  HMX  CYIIHOCTh:  OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM COCTABJICHUS JIEKTPOHHOIO OajlaHca 3TUX
peaKInii; peakiuii HOHHOTO OOMEHA IyTeM COCTABJICHHS WX TMOJHBIX W COKPAIICHHBIX
WOHHBIX YpaBHEHUH; peaKIuii THAPOIN3a, PeakIuii KOMIUIEKCO0Opa3oBaHusl (Ha MpH-
Mepe THIPOKCOKOMIUIEKCOB IIMHKA M aJTFOMUHUS); TTOATBEPKIATh XapaKTEPHbIC XUMHU-
YECKHE CBOMCTBA BEHIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMHU U 3aMUCAMHU ypaB-
HEHU XUMHUYECKUX PEAKIIUN;

- cOpMUPOBAHHOCTh YMEHHMM KJIacCUPUIMPOBATH HEOPraHUYECKUE U
OpraHUYeCcKHe BeIIeCTBA W XUMHUYECKHE PEaKIMH, CaMOCTOSTEIbHO BHIOMPATh
OCHOBaHUS WU KPHUTEPHHM JJIs KIacCH(PUKAIMA H3y4aeMbIX XHUMHYECKHX OOBEKTOB;
XapaKTepU30BaTh COCTAB MU BAKHEUIIHWE CBOMCTBA BEIIECTB, NPUHALICKAIINX K
OTpENENICHHBIM KJlaccaM W TpPYIaM COEIMHEHUH (MPOCThIE BEIIECTBA, OKCHJIBI,
TUAPOKCHUIBI, COJIH; YIJIEBOAOPOIbI, IPOCThIC d(PHUPHI, CIUPTHI, (PEHOJBI, aabIACTHIbI,
KCTOHBI, KapOOHOBBIE KHCIIOTHI, CIIOXKHBIC DS(HUPBI, KUPBI, YIJICBOJABI, aMHUHBI,
AMUHOKHCJIOTHI, OCJIKK); MPUMEHSITh 3HAHUS O COCTaBE€ M CBOMCTBAaX BEIIECTB IS
AKCIIEPUMEHTAIIBHON MTPOBEPKHU THNOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTECKAHUS
XAMHUYECKUX PEAKIMK U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIIECTBIICHUS,

- ¢(hOPMHUPOBAHHOCTh YMEHUM MOATBEPkKAATh HA KOHKPETHBIX ITPUMEpax xapak-
Tep 3aBUCUMOCTU PEAKIIMOHHOM CMIOCOOHOCTH OPraHUYECKUX COCTMHEHHUH OT KpaTHO-
CTHU W TUIIA KOBAJEHTHOM CBS3U («G» M «IT — CBS3b»), B3AUMHOTO BJIUSHHUS aTOMOB M
TPYIIIT aTOMOB B MOJIEKYJIaX; a TaKXe OT OCOOCHHOCTEH pealn3alliy pa3IMYHbIX Me-
XaHU3MOB MTPOTECKAHUS PEAKIINN;

- ¢(hOPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATh AICKTPOHHOE CTPOCHHUE aTOMOB
(B OCHOBHOM U BO30YXJIECHHOM COCTOSHUM) U MOHOB XMMHUYECKHX 3JIEMEHTOB 1-4 Tie-
puonoB Ilepuognueckout cucrtemsl .M. MeHneneeBa U ux BaJIEHTHBIE BO3MOXKHOCTH,
HCIIOJB3YS TOHSITHS «S», «P», «d-dIEKTPOHHBIC» OPOUTATHN, YHEPIeTUUCCKHUE YPOBHH;
OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKHX DJIEMEHTOB M 00pa3ye-
MBIX UMM COEUHEHUH IO NMEPHUOJIaM U TPYMIaM;

- BJIAQJICHUE CUCTEMOM 3HAHMM O METOJAax HAYYHOI'O ITO3HAHWUsS SABJIICHUN NPUPO-
JIbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAaX U YMEHUSIMU MTPUMEHATH 3TU 3HAHUS MPU
AKCTICPUMEHTAILHOM HCCISIOBAHUM BEIIECTB M JIJII OOBSICHEHHUS XUMHUYCCKUX SIBJIC-
HHUM, UIMEIOIIUX MECTO B MPUPOAE MPAKTUUECCKOU NEATEILHOCTH YEJIOBEKAa U B MOBCE-
JTHEBHOM >KU3HU;

- c(hopMUPOBAHHOCTh YMEHUN TIPOBOJUTH PACUETHI MO0 XUMHUYECKUM (HopMysIam
¥ YPAaBHEHHSIM XUMHUYECKUX PEaKIUid ¢ UCTOJIb30BaHUEM (DM3MUECKUX BEJIWYUH (Mac-
Chl, 00b€Ma Tra30B, KOJIMYECTBA BEIIECTBA), XapAKTEPHUIYIONINX BEIIECTBA C KOJWYE-
CTBEHHOU CTOPOHBI: PACUETHI MO HAXOXKJIECHUIO XUMHUECKOW (POPMYIIbI BEIIECTBA; pac-
4eThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMH, €CJIU OJHO U3 HC-
XOJHBIX BEIIECTB JIaHO B BHUJE PACTBOpA C OINPEICICHHONM MAacCOBOHM J0JIEM pacTBO-
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PEHHOI'0 BEIIECTBA WJIM JaHO B M30BITKE (MMEET MPUMECH); pacyeThl MacCOBOM HIIU
00BbEMHOM J0JIM BBIXOJIa MPOAYKTA PEAKIIMU; pacuyeThl TEIIOoBOro a@ekra peakiuii,
00BEMHBIX OTHOIIICHUH Ta30B;

- c(hopMUPOBAHHOCTh YMEHUH TIPOTHO3UPOBATH, AHATTU3UPOBATH U OIICHUBATH C
MIO3UIIMHI AKOJOTHUECKON O€30MaCHOCTH TOCIICICTBUS OBITOBOM M MPOU3BOJACTBEHHON
JeATEIIbHOCTH YeJIOBeKa, CBSA3aHHOM ¢ IepepabdOTKOM BEIIeCTB; MCIOJIb30BATH IOTY-
YEHHBIC 3HAHUA JJI1 MPUHATUS TPAMOTHBIX PEIICHUH MpoOJieM B CUTYallUsIX, CBS3aH-
HBIX C XMMHUECH;

- ¢c(OpMUPOBAHHOCTh YMEHHUM CaMOCTOSITEIILHO IIJIAHUPOBATh U MPOBOJUTH XU-
MUYECKUN IKCIIEPUMEHT (TI0JIydeHHE M U3YYEHHUE CBOMCTB HEOPTaHMYECKUX U OpraHu-
YECKHUX BEIIECTB, KAYECTBEHHBIE PEAKIUU YIIIEBOJOPOIOB PA3IUUYHBIX KJIACCOB U KHUC-
JIOPOJICOAEPIKAIINX OPTaHUUYECKUX BEILIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0
pacrio3HaBaHUIO HEOPTAaHUUYECKUX U OPraHUYECKHUX BEIIECTB) C COOJIIOJIEHUEM MPaBUII
0e30macHOro OOpallleHusi ¢ BEIIECTBaMU M JJA0OpAaTOPHBIM 00OpyAOBaHHEM, (popMmy-
JUPOBATh 1LI€JIU UCCIICIOBAHUS, IPEAOCTABIATh B pa3audHON dopme pe3yiabTaThl IKC-
MEPUMEHTA, AHAIM3UPOBATh U OLIEHUBAThH UX JIOCTOBEPHOCTD;

- ¢(hOPMUPOBAHHOCTh YMEHHI OCYIIIECTBISATD IEJI€HANPABICHHbBIN MMOUCK XUMU-
yecKoM MH(OpMaIMK B Pa3IMUHBIX UCTOUYHHUKAX (Hay4yHas U yuyeOHO-HaydHas JUTepa-
Typa, CpeJCcTBa MaccOoBOM MH(popMaluu, cetb MHTEpHET U Apyrue),KpUTHUECKH aHa-
JU3UPOBATh XUMHUUYECKYIO MH(OpMaInio, iepepadaThiBaTh €€ U UCIOJIb30BaTh B COOT-
BETCTBHUU C ITOCTABJIICHHOM YUeOHOM 3a1aueii;

- c(hopMUPOBAHHOCTh YMEHUN OCO3HABATh OMACHOCTH BO3JICHCTBUS Ha KUBBIC
OpraHU3MBbI OTNPEEICHHBIX BEIIECTB, MOHUMAas CMBICI MOKa3aTelisl MPeIeIbHON JOMy-
CTUMOM KOHIIEHTpAIIMM, U MOSICHATH Ha MpUMEpax CrocoObl YMEHBIIEHUS U MPEIOT-
BpAIllEHUs] UX BPEIHOTO BO3JICUCTBUS HA OPTAaHU3M YEJIOBEKa.

Ilpogheccuonanvnana nanpagieHHocms yueOHOU OUCUUNIUHBL «XUMUA)
MpearnosaraeT mejieHarnpaBieHHOe TPUMEHEHUE TeJarOrHYeCKUX CPEeACTB, oOecreyu-
BAIOIIMX HE TOJHKO (OPMHUPOBAHUE y OOYyHArONIUXCS 3HAHUW, YMEHUM, HABBIKOB IO
y4eOHOU TUCHUILIMHE, HO U Pa3BUTHE MHTEpeca K JaHHOU Tpodeccuu Ui Crielnuab-
HOCTH, IIEHHOCTHOE OTHOIIEHHUE, MPO(EeCCHOHATBHBIX KAueCTB JIMYHOCTU OyIyIIero
CrHieIuaIncTa.

1.4. Kosin4ecTBO 4aCOB HA OCBOEHNE MPOTrPaAMMBbI Y4eOHOM U CHUIIIUHBI:
OO6s3aTenpHas yueOHast Harpy3Ka ooyuarorierocs /8 yacos
AynuropHas yueOHas Harpy3ka o0yyatonierocsi 78 4acos.



2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JIUCITUTIIVHBI

2.1. O6bem yueOHOM TUCHUILINHBI U BUAbI Y4e0HOil padoThI

Bupa yueoHoii padotbi
(B.T.4. MpodeccHOHATbHO-OPUEHTHPOBAHHOE CO/IEPKAHME)

O0BbeM 4acoB

Obs3arenbHas yueOHast Harpy3Ka (Bcero mo nporpamMme JuCHUILIMHbI) 78
AyauTopHas yueOHasi Harpy3Ka (Bcero) 78
B TOM YHCJIE:

TIEKIIUH, YPOKU 50
U3 HUX NPogheccuoHanrbHO-0PUSHMUPOBAHHOE COOEPIHCAHUE 4
MPAKTUYECKHUE 3aHATHS 18
U3 HUX NpogheccUuoHaIbHO-OPUEHMUPOBAHHOE COOEPHCAHUE 8
nabopaTopHbIE 3aHATUS 10

IIpome:xxyToyHast arTecTanms: AM(pPepeHupPOBAHHBIN 3a4eT




2.2 TemaTuyeckuii miia u cogep:kanne yueonoii nucuumiannbl O/1.07 «Xumus»

HaumenoBanme pa3- | Coaepskanue yueOHOro MaTepuada, JadopaTopHble U MPaKTHYeCKHe 3aHATHSA, Oo0Bbem YpoBeHn Kons1
J1eJIOB U TeM caMocTosITeIbHAs paboTa 00y4aloumerocs, Kypcopasi padora (mpoekr) (eciu qacoB OCBOEHMSI | KOMIETeHU M, POpMUPOBAHNIO
MIPEeyCMOTPEHBI), HHbIE BUbI y4e0HOI pa0oThI B COOTBETCTBHMH € Y4eOHBIM KOTOPBIX CIIOCOOCTBYET 3JIeMeHT
njaanoMm ( B.T.4. Mpo¢ecCHOHAIBbHO-OPHEHTHPOBAHHOE CO/IEPKaHHe) NPOrpaMMbl
1 2 3 4 )
1 cemecTp 34 JIM4HOCTHBIE, METAIPEIMETHBIE U
IpeIMETHBIC KOMITCTEHIINH B CO-
Pa3znen 1. OcHOBBI CTPOEHUS BelleCTBA 6 orBercTBun ¢ ®I'OC cpenHero
o01ero oopazoBaHusl, yTBEp-
Tema 1.1. Conep:kanue yueGHOTo MaTepuaia 4 KIIEHHOTO MPUKa30M MunHCTED-
Crtpoenue aToMoOB _ cTBa 00pa3zoBanust u Hayku PO ot
XHMHYECKHX 3J1e- COBpeMeI}Haﬂ Moziellb cTpoeHus: aroma. CUMBOJIMYECKHUM SI3bIK XUMHUU. XU- 2 17.05.2012 Ne 413
MeHTOB u mpupona | MAUCCKUIL DJICMCHT. OnexTpoHHas KoHurypauus atroma. Knaccudukanus
XHMHUECKOii cBsizn | XAMHUECKUX DJIEMEHTOB (s-, p-, d-anmemenTsI). BaneHTHbIe 3¢KTpOHBI. Ba-
JEHTHOCTb. DJIEKTPOHHAs NPHUPOJAa XMMUUYECKOW CBA3U. ODJEKTPOOTPHIIA-
TEIBLHOCTh. Buabpl XxuMudeckoil cBsi3u (KOBaJieHTHAsi, MOHHAs, METaJUIMye- 1
CKasi, BOJIOPOIHAs) M CTIOCOOBI €e 00pa30BaHus
[TpodeccnoHanbHO-OPUEHTUPOBAHHOE COJIEpKaHue. DJIEKTPOHHAs KOH(U-
rypamusi XUMHUYecKuX 3JeMeHTOB (docdop, ioxa, kanuid, mapraHern, ¢GpTop)
BXOJAIMX B COCTAaB MUHEPAIBHBIX BELIECTB MPU OLIEHKE KayecTBa MPOAYK-
L1U.
IIpakTuyeckoe 3ansaTue Ne 1 Perenue 3aanuii Ha UCMIOJIb30BAaHNUE XUMHUYE-
CKOM CUMBOJIMKHM M Ha3BaHUI COCIMHEHUI 110 HOMEHKJIAType MEKTyHAPOIHO-
ro COK3a TEOPETHUUYECKOM U NMPUKIATHON XUMHUU U TPUBUAJIBHBIX HA3BaHUU
JUTSL COCTABIICHUSI XUMHYECKHUX (DOPMYIT IBYXaTOMHBIX COE€IMHEHUH (OKCHJIOB,
Cynb(UI0B, TUAPUIOB U T.M.) U APYTUX HEOPTaHUYECKUX COCAMHEHHUU OT- 5 5
JEIbHBIX KIIACCOB.
[IpakTueckue 3amaHusi HA YCTAaHOBJIICHUE CBA3W MEXKIY CTPOCHHEM aTOMOB
XMMHYECKHUX DJIEMEHTOB M IEPUOJUYECKUM H3MEHEHHEM CBOMCTB XUMHYE-
CKHMX 3JIEMEHTOB M UX COCJIMHEHUN B COOTBETCTBUU C TosiokeHueM Ileproau-
YECKON CHCTEMBI.
Tema 1.2. Conep:xxanue y4eOHOro MaTepuasia 2




IMepuonnueckuii
3aKO0H M Ta0 I A
JI.A. MenpaeneeBa

[lepuoauueckas cucremMa xumuyeckux anemMenToB .M. Menneneea. @uzu-
yeckuil cmbica Ilepuoauueckoro 3akona J[.M. MenneneeBa. 3akOHOMEPHO-
CTH U3MEHEHHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB, 00pa3yeMblX UMHU IpoO-
CTBIX M CIIOXKHBIX BEIIECTB B COOTBETCTBUM C IMOJIOKEHUEM XHUMHUYECKOTO
snemenTa B [lepuoanueckoil cucreme. MUpOBO33pEHUECKOE U HAYYHOE 3HA-
yenue Ilepuoguueckoro 3akona [I.1. Menneneesa. [Iporuossr [I.11. Menne-
neeBa. OTKpBITUE HOBBIX XMMHYECKHX JJIEMEHTOB. PerieHue mnpakTHKo-
OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3alaHMM Ha XapaKTepHU3alui0 XUMUYe-
CKHX 3JIEMEHTOB «MeTainyecKkue/HeMeTaUIMUeCKUE CBOICTBA, AJIEKTPOOT-
pPULATEIBHOCTh XMMUYECKUX AJIEMEHTOB B COOTBETCTBUHU C UX 3JIEKTPOHHBIM
CTPOCHHUEM U TIOJIO)KEHUEM B MEPUOJIMUECKON CHCTEME XUMHYECKUX AJIEMEH-
toB JI.11. Menneneera»

Pasznea 2. Xumuuecku

€ peakumu

12

Tema 2.1. Tunnl

Conep:xanue y4eOHOro MarepuaJia

XUMHUYECKHUX peak-
10407

Knaccugukarus u THIIBI XAMHYECKUX PEAKLUI ¢ y4aCTHEM HEOPTraHMYECKUX
BenlecTB. CocTaBieHUE YpaBHEHUHN PEAKIUM COEIUHEHMSI, pa3I0oKEHus, 3a-
MeIleHNs, 0OMeHa, B T.4. PEaKI1il TOpeHus, OKUCICHHUSI-BOCCTAHOBIICHUSI.
VYpaBHeHUs OKUCIEHUI-BOCCTaHOBIEHUS. CTeneHb oKucieHus. OKUCIUTeNb
U BoccTaHoBUTENb. CoOCTaBli€eHME W  YPaBHHUBAHUE  OKHCIIUTEIILHO-
BOCCTAHOBUTEJIBHBIX pPEaKIUil MEeTOJOM 3JeKTpOHHOro OamaHca. Oxucnu-
TEJIbHO-BOCCTAHOBUTEIIBHBIEC PEAKIIMK B MPUPOJIE, TPOU3BOJACTBEHHBIX IIPO-
L[ECCaxX Y KU3HENEATEIIbHOCTH OPraHU3MOB

IIpakTuyeckoe 3ansitue Ne2 KonudecTBeHHbIE OTHOIIEHUS B XuMuu. Oc-
HOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUHU U PAcUeThl 10 YPAaBHEHUSIM XH-
MHUUYECKUX peakuuii. Mosb Kak eIuHuIla KOJWYecTBa BellecTBa. MolsipHas
Macca. 3aKOHbI COXPAHEHHSI MAcChl ¥ Y)HEPruu. 3aKoH ABoraapo. MossipHbIit
00beM razoB. OTHOCHTENIBHAS IUIOTHOCTH ra3oB. Pacuersl mo ypaBHEHHSM
XUMHUYECKHX pEeaklHuid C HCMOJb30BaHHEM MaccChl, 00beMa (HOpMalIbHBIC
YCIIOBUS1) Ta30B, KOJTMYECTBA BEIIECTBA

IIpogeccnonanbHo-op

HEHTHPOBAaHHOE CoAepKaHue (CoaepKaHue MPUKJIIATHOTO MOTYJIs1)

Tema 2.2. DiekTpo-

Conep:xanue y4eOHOro MaTepuaJia

10




JUTHYECKAs JUCCO-
HUALMA ¥ HOHHBIN
odoMeH

Teopust 3MEKTPOJUTHYECKON OHUCCOLMAUU. VOHBI. DIEKTPOIUTHI, HEDJICK-
Tponuthl. Peakiiun nonHoro oomena. CocraBieHue peakuuii HOHHOTO oOMe-
Ha IYyTEM COCTaBJEHUS UX IOJIHBIX M COKPAIllEHHbIX MOHHBIX YpaBHEHUHU.
KucnoTHO-0CHOBHBIE peakIMK. 3a/laHusl HAa COCTaBICHUE HOHHBIX pEaKLU.

Koutpoabnas padora Ne 1 CtpoeHue BelecTBa U XUMHUYECKUE PEAKITUU

JlabopaTopHoe 3ansaTHe Ne 1

JlabGopaTopHas paboTta « THIBI XUMHUYECKUX PEaAKIIAN».

HccnenoBanue TUNOB (IO COCTaBY M KOJIMYECTBY MCXOTHBIX M 00Pa3yIOLIUXCSI
BELIECTB) U MPU3HAKOB XUMHUECKUX peakiuil. [IpoBenenue peakiyii HOHHOTO
oOMeHa, ompeJeNieHne Cpeabl BOAHBIX PACTBOPOB. 3a/laHusl Ha COCTaBIICHUE
HWOHHBIX peaKIHil

Paspnea 3.

CTpOCHHe M CBOlicTBa HEOPraHUY€CKHUX BEUIECTB

16

Tema 3.1. Kimaccudu-
Kalusi, HOMEHKJIATypa
¥ CTPOCHHUE Heopra-
HUYECKUX BEIIECTB

Conep:xanue y4eOHOro MaTrepuasia

[Ipenmer Heopranmveckoil xumuu. Kiaccudpukanuss HEOPraHMYECKHX Be-
miectB. [Ipocteie u crnoxHble BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX Be-
mecTB (OKCHJIbI, TUAPOKCHU/BI, KHCIOTHI, coyin). B3anMocBs3p Heopranuye-
CKHUX BellecTB. ArperatHble COCTOSIHMS BemlecTBa. Kpucraminyeckue u
amopdHbIe BemecTBa. THUIBI KPUCTANIMYECKUX PEUIETOK (aTOMHasl, MOJIEKY-
JsipHAas, UOHHAs, MeTaJllIMdecKas). 3aBUCUMOCTh (PU3NYECKUX CBOWCTB Be-
IIECTBA OT THIA KPUCTANINYECKON PEHIETKU. 3aBUCUMOCTh XUMUYECKOH aK-
TUBHOCTH BEIIECTB OT BUAA XUMHUYECKOW CBSI3UM M THIA KPUCTAIMYECKOMN
pewetku. [TpuunHbl MHOrOOOpa3us BEIIECTB

JImgHOCTHBIE, METAITPEIMETHBIC U
MpeIMETHBIE KOMIIETCHIINH B CO-
otBeTcTBUU ¢ ®I'OC cpegnero
ob1ero oopazoBaHusl, yTBEp-
JKJICHHOTO MPHKa3oM MuHUCTEp-
cTBa 0OpazoBaHus U HayKu PO ot
17.05.2012 Ne 413
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IIpakTnyeckoe 3ansaTue Ne 3

HomeHnkiiaTypa HEOpraHM4eCKMX BEIIECTB: HAa3BAHME BELIECTBA UCXOAS U3
WX XUMHYECKON (DOPMYITBI HIIM COCTABICHUE XUMHUYECKON (DOPMYIIBI HCXO IS
13 Ha3BaHus BemiecTBa 1o MexayHapoaHo (MIOITAK) wim TpuBHambHOM
HOMEHKJIaType. PerieHne mpakTUYecKuX 3aJaHuil 1o KiacCu(pUKaluu, HO-
MEHKJIAType U XMUMHYECKUM (opMysiaM HEOPraHWYECKUX BEILIECTB pa3iny-
HBIX KJIacCOB (yrapHblil ra3, yrJIeKHCIbIA ra3, aMMHUaK, TaileHas W3BECTb,
HeraieHasi U3BeCTb, MUThEBAs CO/JAa M JIPYIMX): Ha3blBaTh U COCTABIATH
(hOopMyITbI XUMUYECKUX BEIIECTB, OMPEICIIATh MIPUHAIC)KHOCTh K KIaccy.
HcTounuku xumuueckod uHopManuu (CpeicTB MaccoBoi HH(opmanuu,
cetb UnaTepHeT M apyrue). [louck nadopmanuu 1mo Ha3BaHUSAM, UACHTU(DH-
KaTopaM, CTPYKTYpPHBIM (popmyram

[TpodeccuonanpbHo-opUeHTHPOBAHHOE coAepxkanue. HomeHnknarypa Heopra-
HUYECKHUX BEIIECTB: HA3BaHUE BEIIECTBA MCXO/ U3 UX XUMUYECKOW Popmy-
JIBl WM COCTABIICHHE XUMHUYECKOW (hOPMYIBI NCXO/S M3 HA3BaHUS BEUIECTBA
no mexayHaponnoit (MIOITAK) unu TpuBHaibHON HOMEHKIIATYpE C y4acTH-
€M XUMHUYECKHUX JJIEMEHTOB BXOIAIIMX B XUMHUYECKUU COCTAB MPOJAOBOJIb-
CTBEHHBIX TOBAPOB

JImuHOCTHBIE, METaIIPEeIMETHBIE 1
MpeaMETHbIE KOMIIETEHINH B CO-
otBetcTBUU ¢ ®I'OC cpemgnero
obmero oOpazoBaHusl, yTBEp-
XKJIEHHOTO MPHKa30M MuHHCTEp-
cTBa 00pa3zoBaHus U HayKu PD ot
17.05.2012 Ne 413

Tema 3.2. Dusuko-
XUMHYECKHE CBOII-
CTBa HEOPTAHUYECKUX
BEIIIECTB

Conep:xxanue y4eOHOro MarepuaJia

Mertannel. Obume pusnyeckre U XMMHUYECKHe CBOMcTBa MeTamioB. Croco-
Obl Moy4yeHHs. 3HaU€HUE METAJUIOB M HEMETAJNIOB B MPUPOJE U KU3HEAEs-
TENBHOCTH YEJIOBEKAa U OopraHu3mMoB. Koppo3us MeTaioB: BUIBI KOPpPO3HH,
CHOCOOBI 3alUTHI METAJUIOB OT KOPPO3UU

Hemerannbl. O6uue gusnyeckue U XUMUYECKUE CBOWCTBA HeMeTaylloB. Tu-
nuyHble cBocTBa HemeTawioB [V— VII rpynn. Knaccudukanust 1 HoMeHk1a-
Typa coeluHeHH HemeTaoB. KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B MpH-
poze

[IpodeccuonanbHo-opreHTHPOBaHHOE cozaepxkanue. OOue (uznueckue u
XUMHUYECKHE CBOMCTBA 3JIeMEHTOB ((ocdop, Woa, kammii, mapranei, ¢GTop)
BXOJAIIMX B COCTaB MUHEPAIbHBIX BELIECTB IPU OLEHKE KadecTBa MPOIYK-
AU,

JInuHOCTHBIE, METAITPEIMETHBIE 1
MpeaMeTHbIE KOMIIETEHIINH B CO-
otBetcTBUU ¢ ®I'OC cpemgnero
ob1mero oOpazoBaHuUsl, yTBEp-
JKJIEHHOr0 pUKa3oM MuHuctep-
cTBa 00pa3zoBaHus U HayKu PD ot
17.05.2012 Ne 413
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XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BELIECTB (OKCHU-
JI0B, THJIPOKCHJIOB, KUCIJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B HU3MEHEHHHU
CBOMCTB MPOCTBIX BEILECTB, BOJOPOIHBIX COEAMHEHHH, BBICHIMX OKCHUIOB U
THJIPOKCUIOB

IpakTnyeckne 3anaTuss Ne 4 CocraBjieHrue ypaBHEHUH XUMUYECKUX Peak-
LIUI C y4aCTHEM IIPOCTHIX U CJIOKHBIX HEOPIaHUYECKUX BEILLECTB: METAIIOB
U HEMETaJUIOB; OKCHIOB METAJIOB, HEMETAJUIOB U aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBaHUH U aM()OTEPHBIX TUAPOKCHIOB; HEOpTa-
HUYECKHUX COJICH, XapaKTepU3YIOLUX UX CBOMCTRA.

Pemennie mpakTUKO-OPHEHTUPOBAHHBIX TEOPETHUYECKHUX 3aJaHH Ha CBOWA-
CTBa, COCTaB, MOJY4YCHHE M OE30MacHOE MCIOJb30BaHNWE BAKHEHIIMX HEOp-
FaHUYECKUX BEIIECTB B OBITY U MPAKTUUECKON JAESITEIbHOCTH YEJIOBEKa
[TpodeccuonansHo-opreHTUPOBaHHOE cojiepikanue. CocTaBieHHE YypaBHe-
HUW XUMHUYECKHUX PEAKINI C y9aCTHEM XUMHUYECKUX AJIEMEHTOB BXOJSIINX B
XUMHYECKHHM COCTaB MPOJOBOJILCTBEHHBIX TOBapoB(iiol, Melb, aTIOMHUHUM,
LIMHK, KOOAJIBT, Mapraueu, GTop).

Tema 3.3. Uneuru-
¢bukanus HeopraHu-
YECKUX BEILECTB

Conep:xxanue y4eOHOro MaTepuasia

JlaGopaTopHoe 3aHsiTHe Ne 2

JlaGopaTopnast pabora «nentudukanus HeOpraHWYECKUX BemiecTB». Pe-
[IEHHE HKCIIEPUMEHTATbHBIX 3a7ad M0 XUMHUYECKHM CBOMCTBAM METAJUIOB U
HEMETAJJIOB, TI0 PACIIO3HABAHHWIO W TIOJYUYECHHIO COCTUHEHHWH METAIJIOB U
HeMmeTalioB. eHTudukanys HeOpraHn4ecKnX BEIIECTB C UCIIOJIb30BAaHUEM
X (U3MKO-XMMHUYECKUX CBOMICTB, XapaKTEPHbIX KAaYECTBEHHBIX PpPEaKIIHM.
KauecTtBeHHble peakiuu Ha cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha Ka-
THUOH aMMOHUA.

KonTposbHasi padora Ne 2 CoiicTBa HCOPTaHUYECKUX BEIICCTB

JAD®K-cpexnnii 6a/1J1 10 TEKYIIMM OLleHKAM YCIIeBaeMOCTH

2 cemecTp

Pazgean 4.

CTpoeHne 1 CBOICTBA OPraHMYeCKHUX BellecTB

28

Tema 4.1. Knaccudu-

Conep:kanue yueOHOro MmaTepuaJia

13




Kallys, CTpOCHHE U
HOMEHKJIaTypa opra-
HUYECKHUX BEUIECTB

[TosiBieHue u pa3BUTHE OPraHMYECKON XMMUHU Kak Hayku. [Ipeamer opranu-
YECKOW XUMUU. MeCTO 1 3HaYEHNE OPTAaHUYECKON XUMHUU B CUCTEME €CTe-
CTBEHHBIX HAYK.

XHUMHYECKOE CTPOCHHUE KAaK MOPSAJOK COCIMHEHMSI aTOMOB B MOJIEKYJIE CO-
[JIACHO MX BaJICHTHOCTU. OCHOBHBIE MOJIOKEHHS TEOPUU XUMHUUYECKOTO CTPO-
€HUs opraHudeckux coeauHeHuit A.M. bytiepoBa. YriepoaHslii ckener op-
FaHUYECKOM MOJIEKYJIbl. 3aBUCHUMOCTb CBOMCTB BEHIECTB OT XHWMHUYECKOTO
cTpoeHusi MoJiekya. M3omepus u uzomepsl. IlonsTHe O (yHKIMOHATHHOMN
rpynne. Paaukan. [Ipuniunel kinaccudukanyuy OpraHnyecKuX COETUHEHHM.
MexnyHapoiHas HOMEHKJIaTypa W INPUHLUIBI HOMEHKJIATYpbl OpraHude-
ckux coenuHeHuil. [lonsaTue 00 a30TcoaepKaIMX COETUHEHUSX, OMOIOTnYe-
CKU aKTUBHBIX BellecTBax (yriaeBojax, xKHUpax, Oeykax u Jp.), BBICOKOMOJIe-
KYJISIPHBIX COeTUHEHHSIX (MOHOMED, TOJUMEDP, CTPYKTYPHOE 3BEHO)

IIpakTuyeckoe 3ansitue Ne 5 HoMmeHknarypa OpraHMY4eCKMX COEIMHEHUI
OTJENBHBIX KJIACCOB (HACBILICHHBIE, HEHACBIIICHHbIE U apOMaTHUYECKUE YT-
JEBOAOPOABI, CIIUPTHI, (DEHOJIBI, aJIbACTH b, KETOHBI, KAPOOHOBBIE KHUCIOTHI
u ap.) CocTaBieHHe MOJHBIX U COKPALIECHHBIX CTPYKTYPHBIX (hopMyi opra-
HUYECKHUX BELIECTB OTJEIBHBIX KJIACCOB, UCIIOJIb3Ysl MX Ha3BaHUs IO CUCTE-
MaTUYEeCKOW M TPUBHAJIBHOM HOMEHKJIAType (3TUJIEH, aleTHJIeH, TIIMLEPHH,
dbenon, GpopManpaerua, yKCycHas KUCJIOTa, TIHMIMH). PacdeTsl mpocreiiei
(bopMyIbl OpraHMYECKOW MOJIEKYJIbI, HCXO/IS U3 3JIEMEHTHOI0 cocTaBa (B %)

JImuHOCTHBIE, METaIIPEeIMETHBIE 1
MpeaMETHbIE KOMIIETEHINH B CO-
otBetcTBUU ¢ ®I'OC cpemgnero
obmero oOpazoBaHusl, yTBEp-
JKJICHHOTO MPpHKa3oM MuHUcTep-
cTBa 00pazoBaHus U HayKku PD ot
17.05.2012 Ne 413

Tema 4.2. CoiicTBa
OpPTaHHYECKHUX CO-
eINHEHN N

Conep:xanue y4eOHOro MarepuaJia

16

DU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCIMHEHUM OTAEIbHBIX
KJIacCOB (OCOOEHHOCTH KJIAaCCU(UKALUU U HOMEHKJIATypbl BHYTPH KJlacca;
TOMOJIOTHUECKUN psll u ol1ast hopmya; uzomepus; Gpu3nuecKue CBOMCTBA;
XUMHUYECKHE CBOWCTBA; CTIOCOOBI MOTYUYEHUS):

— TpenenbHbIC YTIIEBOAOPObI (aJKaHBl M IUKIOATKaHbl). ['opeHne MeTaHa
KaK OJUH W3 OCHOBHBIX HCTOYHHKOB TEIJa B MPOMBIIUIEHHOCTH U OBITY.
CBolicTBa MPUPOAHBIX YIIIEBOJOPOIOB, HAXOXKICHUE B MPUPOJIE U MPUMEHE-
HUE AJIKAHOB;

— HemnpeaeTbHbIe (ATKEHBI, aJJKUHBI U AJIKAQJANCHBI) U apOMaTUYECKHUE YTIIEBO-
JI0pobl. ['opeHne aleTuneHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO ILIAME-
HHU [l CBApKU U PE3KU METAJUIOB

JImuHOCTHBIE, METAITPEIMETHBIE 1
MpeaMeTHbIE KOMIIETEHIINH B CO-
otBeTcTBUU ¢ ®I'OC cpegnero
obmero oOpazoBaHuUsl, yTBEp-
JKJIGHHOTO MPHKa3oM MuHUcTep-
cTBa 00pazoBaHus U HAyKu PO ot
17.05.2012 Ne 413
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— KHCIIOPOJICOICPKAIINE COSTUHEHUS (CITUPTHI B (PEHOIIbI, KapOOHOBBIE KHC-
JOTBl W 3UPHI, AIBJCTUABI M KETOHBI, JKUPBI, yriaeBoibl). [Ipakruueckoe
MPUMEHEHHE 3TUJICHTIIUKOIIS, TIulepuHa, Gpenona. [Ipumenenne Gpopmainbie-
THJIa, alleTalbACTH/Ia, YKCYCHOM KUCIOThI. Mblla KaK COJIM BBICIIUX KapOOHO-
BBIX KUCJIOT. MOIOIIHE CBOWCTBA MbLIa

— a30Tco/IepKaIUe COSTMHCHUS (AMUHBI U aMHUHOKHCIIOTHI, Oelikn). Bricoko-
MOJICKYJISIPHBIC COCIMHEHUSI (CHHTETUYECKHE W OWOJIOTHYECKU-aKTHBHEIC).
Monowmep, nonuMep, CTpyKTypHOe 3BeHO. llonamMepusanus 3TUiIeHa Kak oc-
HOBHOE HaIPaBJICHHUE €T0 UCIIOJIh30BAHUS.

['eHeTHuecKas CBS3b MEXKY KJIacCaMU OPraHMYECKUX COSJAMHCHUIN

IIpakTnyeckoe 3ansitue Ne 6 CBoiicTBa OpPraHMYEeCKUX COEIUHEHHM OT-
JIeNIbHBIX KJIACCOB (TpUBMAJbHAS M MEXIyHapOIHas HOMEHKJIATypa, XUMHU-
YECKHE CBOMCTBA, CIOCOOBI TMOJYYEHUs): MpeAesibHbIe (QJIKaHbl U IMKJIO-
QJIKaHbl), HENpe/eNbHble (AIKEHbI, AIKUHbI U aJKaJueHbl) U apOMaTHUECKHe
YIIIE€BOAOPOABI, COUPTHI U (PEHOIIBI, KApOOHOBBIE KUCIOTHI M 3(UPHI, allbJe-
TUbl U KETOHBI, aMMHBI U @MUHOKHUCIIOTBI, BBICOKOMOJIEKYJIIPHBIE COEIUHE-
HUs. 3aJlaHUsl HA COCTABJICHUE YPaBHEHUI XUMUUYECKUX PEAKIUN C ydacTUEM
OpPraHMYECKUX BEIIECTB HA OCHOBAaHUU MX COCTaBa U CTPOCHUS
[podeccrnonanbHo-OpreHTUPOBaHHOE _cojiepskaHue. (CBoMCTBa opraHuye-
CKUX COEIMHEHHUH OTIENbHBIX KJIACCOB (MEXIyHAapoJHas HOMEHKJATypa,
XUMHYECKHE CBOMCTBA, CIOCOOBI IMOJIyYEHHUsI) BXOJAIIMX B COCTaB IMpPOJIO-
BOJIbCTBEHHBIX TOBApPOB.

IIpakTnueckoe 3ansaTue Ne 7 CocraBieHue cxeM peakuuid (B TOM 4Yuciie 1Mo
MPEIOKEHHBIM 1IETI0YKaM MPEBPACHH), XapaKTepU3YIOIINX XUMHUYECKHE
CBOWCTBA OPraHWYECKUX COCJUHEHUH OTNENbHBIX KJIACCOB, COCOOBI UX TO-
Jy4eHHUs ¥ Ha3BaHHE OPraHUYECKUX COEIMHEHUI M0 TPUBHUAIBHOU WIIU MEXK-
JYHapOJHOW CUCTEMATHUECKON HOMEHKIIATYpE.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJJaHUIM Ha CBOWCTBA
OpPraHMYECKUX COEAMHEHNUN OTIEIbHBIX KJIACCOB

JImuHOCTHBIE, METaIIpeIMETHBIE 1
MpeaMETHbIE KOMIIETEHINH B CO-
otBetcTBUHU ¢ ®I'OC cpemnero
obmero oOpazoBaHusl, yTBEp-
XKJIEHHOTO NMPHKa30M MuHHCTEp-
cTBa 00pa3zoBaHus U HayKu PD ot
17.05.2012 Ne 413
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JlabopaTopHoe 3ansTue Ne 3 JlaGoparopHas padota «lIpeBpamenus opra-
HUYECKHUX BEHIECTB MpU HarpeBaHuu». [lonyyeHue 3TuiieHa U U3y4YEHUE €To
cBOcTB. MoienrpoBaHie MOJIEKYJ U XMMHUYECKUX MPEBpaIlleHuH Ha MpUMe-
pe 3TaHa, 3TUJIEHA, alleTUIICHA U JIp.

Tema 4.3.
Wnentudukanus op-
TaHHYECKHUX BEIECTB,
WX 3HAYCHUE U MpHu-
MeHEHME B OBITOBOM U
MIPOU3BOJCTBEHHOM
JEeITEIbHOCTH Y€EJI0-
BEKa

Conep:xanue y4eOHOro Marepuasia

buoopranmueckue coenuHenus. [IpuMeHenne u Onosoruueckast poib yrie-
BOJOB. OKHCIICHHE YIJIEBOJOB — HCTOYHHMK DHEPIMU JKHBBIX OPraHU3MOB.
OO6usiacTi IpUMEHEHUsI aMUHOKUCIOT. [IpeBpalienns OenKoB MUIM B opra-
Hu3Me. buonornyeckue ¢pynkimn OenkoB. buonornyeckue QyHKIMH KUPOB.
Posb oprannveckoil XuMHuM B pEHICHUH MPOOIIEM MHUIIEBON 0€30aCHOCTH

Ponb oprannyeckoil XUMUU B pelIeHUH MpoOIeM 3HepreTudyeckoi Ge3omac-
HOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTepUaJIOB, HOBBIX UCTOY-
HUKOB HEpruu (ajabTepHATUBHBIE HCTOYHHUKH dHEpruu). OmacHOCTh BO3/CH -
CTBUSI Ha >KMBBIC OPraHU3Mbl OPTaHUYECKHX BEIIECTB OTIEIbHBIX KJIACCOB
(YyrneBoaopobl, COUPTHI, (PEHONIBI, XJIOPOPraHUYECKHUE MPOU3BOIHBIC, Allb-
JETUIbI U P.), CMBICT TIOKA3aTells MPEACIbHO JOMYCTUMON KOHIIEHTPAIUU

JlabopaTopnoe 3ansatue Ne 4 JlaGopartopHas pabora: «Mnentudukamus op-
TaHWYECKUX COEAMHEHUM OTAENbHBIX KiaccoB» MneHtudukanus opranude-
CKHX COEJUHEHHMH OTIENIbHBIX KJIacCOB (Ha MpUMeEpE albJerujioB, Kpaxmainia,
YKCYCHOM KHCJOTBI, O€IKOB M T.I.) C MCIOIb30BaHUEM HUX (U3UKO-
XUMHUYECKHX CBOMCTB M XapaKTEPHBIX Ka4eCTBEHHBIX peakuui. JleHarypanus
Oenka npu HarpeBaHuM. L[BeTHbIe peakuuu OenkoB. Bo3HMKHOBEHHE aHAU-
TUYECKOT0 CUTHAJA C TOUYKH 3PEHUS] XUMUYECKUX MPOILIECCOB MPU MPOTEKAaHUHU
KayeCTBEHHOW pPEeaKlnu, MO3BOJIAIONEH HACHTU(UIUPOBATh MPeI0KEHHBIE
OpraHUYEeCcKUe BEIIeCcTBa

KontpoabHnas padora Ne 3 CTpyKkTypa v CBOWCTBA OPTaHHYECKHIX BEIIIECTB

JImuHOCTHBIE, METAIIPEMETHBIE 1
MpeaMeTHbIE KOMIIETEHINH B CO-
otBetcTBrU ¢ ®I'OC cpemHero
obmero oOpazoBaHusl, yTBEp-
JKJICHHOTO MPHKa3oM MuHUCTEp-
cTBa 00pazoBaHus U HayKu PD ot
17.05.2012 Ne 413

Pasznea 5.

Kunernueckue n TCPMOAMHAMHUYCCKHE 3AKOHOMEPHOCTH MPOTEKAHUA XUMHUYECCKHUX peammﬁ

CKopocCTh XuMHUye-

Conep:kanue yueOHOro MmaTepuaJia
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CKHUX pEaKIIHil.
XUMHUYECKOE PaBHO-
BECUE

CKOpOCTh peakIny, €¢ 3aBUCUMOCTb OT Pa3JIMYHbIX (HaKTOPOB: MPUPOJIHI pe-
arvupyrolrx BEHIECTB, KOHIIEHTPAIIMN PEarupyrollux BEIIECTB, TEMIepary-
pPBl U TUIOMIAIN PEAKIIMOHHOM MOBEPXHOCTH. TerioBbie d(DQPEKTH XUMHUYIC-
CKHX peaklMid. DK30- U I3HJA0TEPMUYECKUE, PEAKIIUH.

OO6paTuMOCTh peakiuii. XUMHUECKOE PABHOBECHE M €TI0 CMEIICHUE MO JeH -
CTBUEM Pa3NUYHBIX (DAKTOPOB (KOHIICHTpAIUSI PEAareHTOB WM TPOAYKTOB
peakiuu, JIaBjieHHWe, TeMmIeparypa) Ui CO3JaHUs ONTHMAIbHBIX YCIOBUU
IIpOTEeKaHus XuMudeckux npoueccos. IIpunnun Jle [larense

IIpakTnyeckue 3anaTus Ne 8 PenieHue npakTUKO-OPUEHTHPOBAHHBIX 3a-
JaHUH Ha aHaIW3 (aKTOPOB, BIMSIOIMX HA U3MEHEHUE CKOPOCTH XMMHYE-
CKOH peaklMH, B T.4. C O3ULUI KOJOTUYECKH 1IeIeCO00Pa3HOro MOBEICHUS
B OBITY U TPYIOBOW AEATENIBHOCTH B LIESX COXPAHEHUs CBOETO 37J0POBbs U
OKpYXKalolllel NpUpOJHOM cpefpl. PemieHue NMpakTUKO-OPUEHTHUPOBAHHBIX
3aJaHuil Ha npuMeHeHue npuHuuna Jle-Illatense 1 HaXOXACHUS HaIpaB-
JICHUS CMEIICHUS PABHOBECHS XMMHYECKOW peakiuu M aHajiu3 (aKToOpOB,
BIIMAIOLIMX HA CMEIEHUE XUMUYECKOTO PaBHOBECHS

Pasnea 6.

PacrBopnI

Tema 6.1.
ITonsiTue o pacTBopax

Conep:xxanue y4eOHOro MaTepuasia

PactBopenune kak ¢usnko-xumuueckuil npouecc. PactBopsl. Cioco6b! npu-
TOTOBJIEHUsI pacTBOpoB. PactBopumocTs. MaccoBas A0js pacTBOPEHHOIO
BeniecTBa. CMbICH MOKa3aTels MPeAeIbHO TOMYCTUMON KOHIIEHTPALUU U €r0
UCIOJIb30BaHUE B OIICHKE HKOJIOTHYECKOM 0€30MacHOCTH.

[TpaBuiia 3KOJIOTUYECKHU 11€JIECO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOMU
JESATEIIBHOCTH B LENSIX COXPAHEHMSI CBOETO 370POBbSl U OKPY)KAIOIIEH INpHU-
pO}IHOﬁ Cp€abl; OIMaCHOCTb BOS)IeI\/'ICTBI/IH Ha XUBBIC OPraHU3Mbl OIMPEACIICH-
HBIX BEIIECTB.

Pemenune npakTHMKO-OPUMEHTUPOBAHHBIX PACUYETHBIX 3a/JaHUN HAa pPacTBOPHI,
UCIOJIb3yeMbI€ B OBITOBOM M TPOU3BOJCTBEHHOMN AEATEILHOCTH YEIOBEKa

Tema 6.2. Uccneno-

Conep:xanue y4eOHOro MmarepuaJia

JImuHOCTHBIE, METaIIPEeIMETHBIE 1
MpeaMETHbIE KOMIIETEHINH B CO-
otBetcTBUU ¢ ®I'OC cpemgnero
obmero oOpazoBaHusl, yTBEp-
JKJICHHOTO MPpHKa3oM MuHUcTep-
cTBa 00pazoBaHus U HayKku PD ot
17.05.2012 Ne 413
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BAaHUE CBOWCTB pac-
TBOPOB

JlabopaTopHoe 3ansitue Ne 5 JlaGopaTopHas pabdota «lIpurotoBnenue pac-
TBOpOB». IIpuroroBineHue pacTBOpOB 3aAaHHOM (MaccoBOM, %) KOHILEHTpa-
uuu (C MPaKTUKO-OPUEHTHPOBAHHBIMUA BOIPOCAMH) U OMNPEICIICHUE CPEIbl
BOJHBIX pacTBOpOB. PelieHune 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE CO/IEPKAHUE (COMepP:KaHUe TPUKIIATHOTO MOLYJIS)

Pasznea 7.

XuMus B ObITY ¥ IPOU3BOJICTBEHHOM eITEJIbHOCTH YeJI0BeKa

Xumus B ObITY U
HPOM3BOICTBEHHOU
NeSITebHOCTH YelIo-
BEKa

Conep:kanue y4eOHOro MaTepuaJia

Hosgeiimume aocTukeHHss XUMHUYECKOW HAyKd U XUMHUYECKOM TEXHOJIOTHH.
Ponp xumuu B 00ecCrieYeHHH IKOJIOTUYECKOM, IHEPreTUYECKOM M MUIIEeBOU
6630HaCHOCTI/I, Pa3BUTHU MCAWLUHBI. HpaBI/ma IIOMCKa U aHalilnda XHUMHN4YeC-
CKOIl mH(pOpMallMU U3 Pa3IUYHBIX UCTOYHHKOB (Hay4dHas M yueOHO-HaydHas
IuTepaTypa, Cpe/icTBa MaccoBor nH(opmanuu, cetb UHTEepHET)

IIpakTnyeckoe 3anaToe Ne 9 Ilouck u aHanu3 KeicoB 0 NPUMEHEHUU XU-
MHUYECKHX BEIIECTB M TEXHOJOTHH C yd4eToM Oymymied mpodecCHOHaTbHON
JEATEIbHOCTH 10 TeMaM: BaKHEHIIME CTPOMUTENbHbIE MaTepualbl, KOH-
CTPYKOMOHHBIC MaTCpHalibl, KpPaCKH, CTCKJIIO, KEpaMHKa, MaTcpuajbl A
ANIEKTPOHMKH, HAHOMATEPHAJIbl, TEKCTUIIbHBIE BOJIOKHA, UCTOUHUKHU SHEPTUH,
OpTraHU4Y€CKUC U MHUHCPAJIBHBIC YI[O6p€HI/I$I, JICKAPCTBCHHBIC BCIICCTBA, OBI-
TOBast XUMHUSI.

3amuTa: [IpencraBieHue pe3ynbTaToOB pelIeHUS KeWcoB B (GopMe MUHU-
JIOKJIaJia ¢ Mpe3eHTaluen

[IpodeccnoHaIbHO-OPUEHTHPOBAHHOE cojiepkanue. [Tonuck u aHamu3 KeHcoB
0 MPUMEHEHHH XWMHYECKHUX BEIIECTB M TEXHOJOTHH C ydeToMm Oymyiien
HpO(i)eCCHOHaHBHOﬁ ACATCIIBHOCTHU IO TEMaM: XUMHWYCCKHUE METOAbI OLICHKU
KauecTBa MPOJOBOJILCTBEHHBIX TOBAPOB, BIUSHUE HEOPraHUYECKUX MUHE-
pPaNTBHBIX BEMIECTB (B MPOJOBOJILCTBEHHOW MPOAYKIIMH) HA OPTaHU3M YeJIo-
BEKa, OPraHMYECKHUE BEIIECTBA B COCTaBE MPOI0BOJILCTBEHHON MPOYKIUH.

JIMgHOCTHBIE, METAITPEIMETHBIE U
MpeIMETHBIE KOMIIETCHIINH B CO-
otBetcTBrU ¢ ®I'OC cpemgHero
ob1ero oopazoBaHusl, yTBEp-
JKJICHHOTO MPHKa3oM MuHUCTEp-
cTBa 0OpazoBaHus U HayKu PO ot
17.05.2012 Ne 413

IIpomeskyTOoUHAS aTTECTANUA MO AUCHUIIMHE (TP PepeHUNPOBAHHBIN 3a4eT)

Bcero

78
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3. YCJOBUS PEAJIU3AIIUU MPOTIPAMMbBI YUYEBHOM JUC-
IUITIMHbI

3.1 TpeOoBanusi K MUHUMAJILHOMY MATePHAJbLHO-TEXHUYECKOMY olecreye-
HMIO YYEeOHOM TUCUMIJIMHBI:

Peanuzanms mporpamMMbl JUCIUIUIMHBI TpeOyeT HaMWuus ydeOHOTO KaOWHeTa
XUMUH, JTA00PATOPUH XUMHUHU TSI TIPOBEJCHUS 3aHITHI JIGKITMOHHOTO THUIIA, TIPAKTHYE-
CKHX, JJa0OPaTOPHBIX 3aHATHH, B TOM YHCIIC TPYIIIOBBIX, HHIUBUIYaIbHBIX, THCHMCH-
HBIX, YCTHBIX KOHCYJIbTAIIUN, TEKYIIETO KOHTPOJISA U IPOMEKYTOYHOM aTTeCTaIINH.

O6opynoBaHue:

- pabouee MeCTO TpernoaaBaTes;

- CIICIHATTU3UPOBAHHAS MEOENh (CTOJIBI, CTYJIBS 1O KOJIMYECTBY 00YUAIOIIIXCS);

- IOCKa YYCHUYECKasl.

TexHuyeckue cpeicTBa 00yUeHUS:

- KOMITbIOTEP (HOYTOYK);

- MYJIBTUMEIUIHBIN MPOEKTOP, IKPaH.

YueOHo-HarIsIIHbIe TTOCOOMS: TUTAKAThI, YIeOHO-HATJISIHBIC TTOCOOMS, 0OeCIIeyun-
BalOIME TEeMaTHYECKUE WILTIOCTpAIlMU 1Mo pabouel mporpaMMme JUCHUUIUIMHBI, B TOM
YHCIIe, BUICO-ayIN0 MaTEPHUAITbl, KOMITBIOTEPHBIC PE3CHTAIIHH.

KoMmproTep mMeeT J0CTyn K 3JICKTPOHHO-OMOIMOTEYHBIM CHCTEMaM, BBIXO B
rII00abHYIO ceTh IHTEpHET, OCHAIICH JTUIICH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM.

3.2. Y4eOHO-MeTOAMUYECKOEe U UHPOPMALMOHHOE O0ecleUyeHHe peain3a-
UM Y4eOHOM TUCHMILIMHBI

1. Andunorenosa, N.B.Xumusi: ydeOHUK U MPAaKTUKYM ISl CpenHero npodec-
cuoHasibHOTO oOOpasoBanms/ M.B.Andunorenoa, A.B.baOkos, B.A.llomkoB.— 2-¢
U311, ucrp. u gorn.— Mocksa: M3natensctBo FOpaiit, 2020.— 291¢.— https://urait.ru/

2. Apremenko A.M. Opranumdeckass xumusi: yueOHuk /A.VI. ApremeHko.- 5-e
u3n., ucnp.- MockBa: KHOPYC, 2020.- 536¢.- (Cpennee nmpodeccroHaibHOe 00pa3o-
Banue). ISBN 978-5-406-00916-1

3. EcrecrBo3nanme. Xumus/ ['abpuensta O.C. , OctpoymoB WN.I'. - 6-e u3n., crep.
— M.: Axanemus, 2020.- 240c.https://academia

4. Aundwunorenona, . B. Xumusi: yaeOHUK U IPaKTUKYM ISl CPEAHETO TIpodec-
cuoHanpHOrO obpaszoBanusi/ 1. B. Audunorenona, A. B. babkos, B. A. Ilonkos.- 2-e
u31., ucrp. u aom.- Mocksa: M3natensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JonosHUTE IbHBIEC YUeOHbIEe U3IaAHUS

5. Xumus: 3agaun u ynpaxkuenus/ Epoxun IO.M. - 1-e u3g. — M.: Axagemus,
2019.- 288c.https://academia-library.ru/

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

7. I'manaka, H.JI. O0miast xumus . yueOnoe mocooue / ['muaka H.JI. — Mockaa:
KuoPyc, 2019. — 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNuTrepHeT-pecypcnl
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/.  DnexTtpoHHBIM pecypc 1udpoBoit  oOpazoBarensHOll  cpeapl  CIIO

PROFo0Gpa3zoBanue;

8. www.pvg.mK. ru (osmmmmana «ITokopu BopoObeBbI TOPBI»).

9.www.hemi.wallst. ru (OGpa3oBaTeIbHBIN CANT TSI ITKOJIBHUKOB « XHMHS ).

10.www.alhimikov.net (O6pa3oBarenbHBIN CANT ISl ITKOJBHUKOB).

MeToanyeckue yKazaHus J1JIs 00y4al0MXCH 10 0CBOCHUIO THCIIUIITHHBI

11. Meronuyeckue yka3zaHus JJisi 00yUJaIOIUXCs 110 BBIMOJHEHUIO MTPAKTUIECKIX
pabor.

12. MeTonudecKkue yKa3aHus sl 00y4JaronIuXcs 1O BBITOTHEHHUIO Ta00paTOPHBIX
pabort
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4. KOHTPOJIb Y OIIEHKA PE3YJbTATOB OCBOEHUA JYYEBHOM

NCIUIIIMHBI

4.1.

(I)Oprl N METOABI KOHTPOJISI 1 ONCHKH PE3yJabTaTOB oﬁyqunﬂ

Pe3yabTaTnl 00yuyeHust

DopMBbI 1 METOIbI
KOHTPOJISI H OLeHKH
pe3yJIbTaToB 00y4Ye-
HUS

JUYHOCMHbLE:

- OCO3HaHUE OO0YYAIOIIMMHUCA POCCHICKOM Tpa)KIaHCKOW HJICH-
TUYHOCTH;

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIILBHOCTH U CaMOOIIpe-
JIEJICHUIO;

- HaJlM4re MOTUBALIUU K O0YyYEHUIO U THYHOCTHOMY Pa3BUTHIO;

- LEJICHAIIPABJIEHHOE Pa3BUTHUE BHYTPEHHEW MO3UIUHN JUYHOCTH
Ha OCHOBE JIyXOBHO-HPaBCTBEHHBIX LIEHHOCTEN Hapo1oB Poccuiickoi de-
Jepalny, UCTOPUYECKUX W HAIMOHATBHO-KYJIBTYPHBIX TPaTUIMi, (op-
MHUPOBAaHHE CHUCTEMbl 3HAUUMBIX I[IEHHOCTHO-CMBICIOBBIX YCTaHOBOK, aH-
TUKOPPYNLIMOHHOTO MHPOBO33PEHUSI, IPABOCO3HAHUS, SKOJIOIMUECKOMN
KYJIBTYpBI, CIIOCOOHOCTH CTaBUThH 1IEJIU U CTPOUTD KU3HEHHBIC TUIAHBI;

- YYBCTBO TOPAOCTU M YBaXEHUA K HUCTOPUU M JTOCTHXKCHHSIM
OTEYECTBEHHOW XUMUYECKOW HAYKU; XUMUYECKU TPAaMOTHOE MOBEJCHUE B
npo(ecCUOHANIBHOM  JEATENIbBHOCTM U B OBITY IpU OOpalieHuu ¢
XUMHUYECKHMH BEIIECTBAMH, MaTepHallaMU U MPOLIECCAMU;

- TOTOBHOCTh K MPOJOJDKEHUIO OOpa3oBaHMsI U IOBBIIICHUS
kBamupukanmuu B U30paHHOW TPO(ECCHOHATBHOM JEATENbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM XUMUUYECKUX KOMIIETEHIIUHN B 3TOM;

- YMEHHUE HMCIOJIb30BaTh JOCTUKEHUS COBPEMEHHOM XUMHUYECKOH
HAYyKH W XUMHYECKUX TEXHOJOTHUH I TIOBBIMICHUS COOCTBEHHOTO
WHTEJJIEKTYaTbHOTO  Pa3BUTHsI B  BBIOPaHHON  mpodeccHoHaIbHON
JEeSITETbHOCTH;

MemanpeomemHuwie:.

- OCBOGHHBIE OOYYAIOIIUMUCS MEXKIIPEAMETHBIC TOHATHS U YHU-
BepcalibHbIe yueOHbIE NEHCTBUS (PETryNATHBHBIC, MO3HABATENBLHEBIE, KOM-
MYHUKaTUBHbIE);

- CITIOCOOHOCTH MX HCIIOJIb30BAHUS B MMO3HABATEIHHOW U COLIMATD-
HOM MpakTUKE, TOTOBHOCTh K CAMOCTOSTEIbHOMY IUIAHUPOBAHUIO U OCY-
IIECTBJICHUIO YU€OHOH JeATeNbHOCTH, OpPraHu3alul y4eOHOTO COTPYIHU-
YEeCTBa C MEJarornYeCKUMH paOOTHUKAMHU M CBEPCTHUKAMU, K YYaCTHIO B
MOCTPOCHUU WHAMBHUAYAIBHON 00pa30BaTeIbHON TPACKTOPHH;

- OBJIaJIEHUE HaBBIKAMH Y4eOHO-HCCIIEI0BATENbCKOM, TPOEKTHOM U
COIIMAIbHOM JI€ATEIbHOCTH;

- HCIOJIb30BAaHME  Pa3jMYHbIX  BHUJIOB  IO3HABATEIbHOU
JIeATETbHOCTH Y OCHOBHBIX HHTEJUIEKTYaJIbHBIX Olepanuil (IOCTaHOBKHU
3ajaud, (OpPMYJIUPOBAHUSA TUIIOTE3, aHalM3a WU CHHTE3a, CPaBHEHUS,
00001IIeHNs, CUCTEeMATHU3AIMH, BBIABICHUS MPUYUHHO-CIEICTBEHHBIX
CBSI3€H, MOWCKA aHAIOTOB, (OPMYJIUPOBAHUS BBIBOJOB) IS PEIICHUS
MOCTaBJICHHOM 3a/layd, MPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS
(HaOnrofieHHs, HAy4YHOTO OKCIIEpUMEHTA) Il H3Y4YeHMsI pa3IMuHbIX
CTOPOH XUMHUYECKUX OOBEKTOB M IPOLIECCOB, C KOTOPHIMH BO3HUKAET
HE00XO0IMMOCTh CTAIKMBATHCS B PO ecCHOHATBEHOU chepe;

Texymui KOHTPOJIb:
- OIPOC YCTHBIMN
(pponTanbHBIH);

- BBITIOJTHEHHE J1a00-
paTtopHOi paboTHI;
- BBITIOJTHEHUE TPaK-
TUYECKOW paboThI
(MHOUBUAYaTbHAS
dbopma paboThI)

[IpomesxyTouHas aTte-
cranus B popme:

1 cemectp - apyrue
(opMBI KOHTPOJIA
(cpenuuii 6a o Te-
KYILUM OLIEHKaM ycIie-
BAaE€MOCTH )

2 cemectp —audde-
PEHLIMPOBAaHHBIMN.

Meroa npoBeneHus
POMEKYTOYHOH aTTe-
CTaIuu 2 ceMecTpa:
BBINIOJIHEHHE KOM-
IUIEKCHOTO 33/1aHUS
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- HCIOJB30BAHUE PA3IMYHBIX MCTOYHHKOB JUIA IIOJYy4YEHHS
XUMHUYECKOH WH(POpMAIUK, yYMEHHE OLEHHUTh €€ IOCTOBEPHOCTh ISt
JOCTH>KEHUS XOPOIINX Pe3yJIbTaTOB B IpodeccuoHaabHOH chepe;
npeAMeTHbIe:

- chopMHPOBAaHHOCTH MPEJCTABICHUNA: O MATEPUAIEHOM €TUHCTBE
MUPA, 3aKOHOMEPHOCTSX U ITO3HABAEMOCTH SIBJICHUH NPUPOJBL; O MECTE H
3HaYCHUU XMMHUH B CHCTEME €CTECTBEHHBIX HAyK M €€ poiii B obecreue-
HUM YCTOMYMBOI'O Pa3BUTHUs YEJIOBEUECTBA: B PEIIEHUHU MPOOJIEM 3KOJO-
TUYECKOMN, YHEPTreTHYECKON 1 MUIIEBOW 0€30MIaCHOCTH, B PA3BUTHH ME]IU-
LIMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX HMCTOYHHUKOB JHEPIHHU, B
00eCTeYeHn! PAMOHAIBHOTO MPUPOIONOIL30BaHUsA, B (HOPMUPOBAHUH
MHUPOBO33pEHUS U OOIIeH KyIbTyphbl YEIOBEKAa, a TaKXKe SKOJIOIMYECKH
000CHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHON CpenE;

- BJAJCHUE CUCTEMOM XMMMYECKUX 3HAHHUU, KOTOpas BKIIOYACT:
OCHOBOIIOJIAraolye MOHITHS (IOMOIHUTEIBHO K CUCTEME MOHATUI 6a3o-
BOT'0 YPOBHS) - U30TOIIbI, OCHOBHOE U BO30Y)XJIEHHOE COCTOSIHUE aToMa,
ruOpuIu3anysl aTOMHBIX OpOHMTAale, XMMHUYECKas CB3b («O» U «m —
CBSI3b», KPAaTHBIE CBSI3M), MOJIIPHAs KOHLIEHTpALMs, CTPYKTypHas GopMmy-
Ja, uzoMmepus (CTpyKTypHasl, reomeTpuyeckas (LuC-TpaHC-U30Mepus),
TUIIBI XMMUYECKHX peakLuil (ToMO- U TreTeporeHHble, 0OpaTUMble U HEO0O-
paTUMBbI€), paCTBOPHI (MICTUHHBIE, TUCIIEPCHBIE CUCTEMBbI), KPUCTAJUIOT I~
paThl, CTENEHb IMCCOLMALUM, 3JIEKTPOJIN3, KPEKUHT, PU(GOPMHUHT); TEO-
pUU ¥ 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKHE 3HAHMSI, JICKALUE
B OCHOBE IOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBIIC-
HUM, COBPEMEHHBIE IPE/ICTABICHHUSI O CTPOCHUU BEILIECTBA Ha aTOMHOM,
MOJIEKYJISIPHOM M HAJMOJIEKYJIIPHOM YPOBHSX; IPEICTABICHUS O Mexa-
HU3MAaxX XUMHUYECKHX pEeaKlIUi, TePMOJUHAMUYECKMX M KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, 0 XUMUYECKOM PaBHOBECUH, JUCIEPC-
HBIX cHcTeMaX, (PaKTOJIOTHYECKUE CBEIEHUSI O CBOMCTBAX, COCTaBe, MOIY-
YeHUH U 0e30lacHOM HCHOJIb30BAaHUU BAKHEMIINX HEOPTraHUYECKUX U
OpPraHMYECKUX BEIECTB B OBITY U MPAKTUYECKOM NesTETbHOCTH YEIIOBEKa,
Oo0LIMX HAy4yHBIX NMPUHIUIAX XMMHYECKOTO MPOU3BOACTBA (Ha MmpuMepe
IPOM3BOJICTBA CEPHOM KHCJIOTHI, aMMHakKa, METaHOJa, MepepadoTKH
HePTH);

- c(pOpMHUPOBAaHHOCTh YMEHUH BBISABIATH XapaKTE€PHbIE MPU3HAKU
U B3alMOCBS3b U3YUYEHHBIX MOHSATHI, MPUMEHSATh COOTBETCTBYIOIIUE I1O-
HATUS NIPU ONUMCAaHUM CTPOEHUS U CBOMCTB HEOPraHMYECKUX U OpraHuye-
CKHX BEIIECTB M MX MPEBPALIEHUI; BBISBISATh B3aUMOCBSI3b XUMUYECKUX
3HAHUH C MOHATUAMU U MPEACTABICHUSAMH JPYTUX NPeAMETOB Ui Oonee
OCO3HAHHOTO TOHUMaHUS U OOBSCHEHHS CYIIHOCTH MaTepuaIbHOro
€/IMHCTBA MHUPA; UCIOJIH30BATH CUCTEMHbIE XUMHUUECKUE 3HAHUS JJIs1 00b-
SCHEHUSI U TIPOTHO3UPOBAHMUS SIBJICHUHN, UMEIOIIMX €CTECTBEHHOHAYUYHYIO
HIPUPOY,

- ¢(hOopMHpPOBAHHOCTh YMEHUU HCIOJB30BaTh HAaUMEHOBAHUS XU-
MUYECKUX COECIUHEHMM MEXIYHApPOJIHOIO COH3a TEOPETUYECKOW U IpH-
KJIQAHOW XUMHUH U TPHUBHAJIbHbIE Ha3BaHUS BEILECTB, OTHOCSIIUXCS K
M3YYEHHBIM KJIacCaM OPraHMYeCKMX UM HEOPraHMYECKUX COEAMHEHUN; UC-
M0JIb30BAaTh XMMHUYECKYI0 CUMBOJIMKY JJIsi cOcTaBleHUs: GopMyl Heopra-
HUYECKUX BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BepHYTHIX, CO-
KpAIIEHHbIX U CKEJEeTHBIX) OpPMYJ OPraHUYECKUX BEIIECTB; COCTABIATH
YPaBHEHHUS XUMHUYECKHUX PEAKLUN U PACKPHIBATh UX CYIIHOCTb: OKHCIIH-
TEJIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN MOCPEICTBOM COCTABIEHMS DJIEK-
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TPOHHOTO OayaHca ATHX PEAKIM; peaKIuii HOHHOTO OOMEHa IyTeM CO-
CTaBJICHUSl UX IOJIHBIX U COKPAILECHHBIX MOHHBIX YPAaBHEHMI; peaKIUil
THIIPOJIN3a, PEAKIHMid KOMIUIEKCOOOpa3oBaHMs (HAa MpHUMEpe TUIPOKCO-
KOMIUIEKCOB LIMHKA U aJIFOMHHHUS); TTOJITBEPKIATh XapaKTepHbIe XHUMHUUE-
CKHE€ CBOMCTBA BELIECTB COOTBETCTBYIOIMMHU IKCIEPUMEHTAMU U 3aIlU-
CAMM YPaBHEHUM XUMUYECKUX PEaKIU;

- c(hOpMHUPOBAHHOCTH yMEHUM KJIACCU(PUIIPOBATH
HEOPraHW4YeCKHEe W OPraHWYECKHE BEIIECTBA M XHMHMUYECKHE PpEaKIUH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPUU JJISI KIACCH(PHUKAIINN
U3Y4aeMbIX XHUMHUYECKUX OOBEKTOB; XapaKTepHU30BaTh COCTaB W
BaKHEHIIME CBOWCTBA BEIIECTB, NPUHALICKAILIUX K ONPEACICHHBIM
KjlaccaM M TpyIaM COEIUHEHUIl (MpOoCThle BEIIeCTBA, OKCH/IbI,
THJIPOKCHUBI, COJIH; YIJIEBOAOPOABI, IPOCThIE (PHUPHI, CIUPTHI, (HEHOMBI,
aJbJIETU/Ibl, KETOHbI, KAPOOHOBBIE KHUCIIOTHI, CIOKHBIE I(PUPHI, KHUPHI,
YTJIE€BO/Ibl, aMUHBI, aMUHOKUCIIOTHI, O€JIKH); MPUMEHSATh 3HaHUS O COCTABE
U CBOICTBax BEIIECTB JUISI SKCIEPUMEHTAIbHOM IPOBEPKU THUIOTE3
OTHOCHUTEIIBHO 3aKOHOMEPHOCTEM IPOTEKaHUS XUMHUYECKUX PEaKUHUd U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBICHUS;

- cOpMHUPOBAHHOCTb YMEHUW TMOATBEPKAATh HAa KOHKPETHBIX
MpUMepax XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpraHuye-
CKUX COEIMHEHUHN OT KPaTHOCTHU U THUIIA KOBAJIEHTHOM CBA3M («O» U «IT —
CBSI3b»), B3AaUMHOT'O BJIUSHHUS aTOMOB U TPYMI aTOMOB B MOJEKyJaX; a
TaKXe OT OCOOCHHOCTEH peajH3alliy pa3jIMyHBIX MEXaHH3MOB IPOTEKa-
HUS peaKiuii;

- c(OpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh 3JIEKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM U BO30YXJIEHHOM COCTOSIHHMHM) U HMOHOB
XUMHUYECKUX d7eMeHTOB 1-4 mepuonoB I[lepuommueckoit cucremsr 1.
MenzeneeBa U UX BaJIEHTHBIE BO3MO>KHOCTH, MCIIOJB3YSl TOHATHUS «S»,
«p», «d-31EKTPOHHBIE» OpPOUTANU, IHEPIETUUECKUE YPOBHU; OOBACHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3y-
€MbIX UMH COEIMHEHUH 10 IEpUOaM U IpyIIaM;

- BJIQJICHUE CUCTEMOM 3HaHUI O METOAAX HAYYHOIO MO3HAHMs sB-
JIEHUI TPUPOJBI, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUSIMU
IIPUMEHSTH 3TU 3HAHUS IIPU SKCIIEPUMEHTAIIBHOM MCCIIEA0BAHNN BELLIECTB
U A7 OOBSCHEHUS] XUMUYECKUX SIBJIEHUH, NMEIOIUX MECTO B MPHUPOAEC
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKA U B IIOBCEHEBHON KU3HU;

- c()OpMUPOBAHHOCTh YMEHUU MPOBOJIUTH PacdeThl MO XMMHUeE-
CKUM (hOpMyJiaM U YpaBHEHHUSIM XUMHUYECKHX PEAKIUi C UCTIOIb30BaHHEM
¢bu3nyecKkrx BeIUUnH (Macchl, 00beMa ra3oB, KOJIMYECTBA BEIIECTBA), Xa-
PaKTEpPU3YIOIIMX BELIECTBA C KOJWYECTBEHHON CTOPOHBI: pPacdeThbl IO
HaXO0XJACHUI0O XUMHUYECKO (popMyIbl BellecTBa; pacdeTsl mMacchl (00be-
Ma, KOJMYECTBA BEIIECTBA) MPOAYKTA PEaKIUH, €CIIU OJHO M3 MCXOTHBIX
BEIIECTB JaHO B BUJE PACTBOpA C OMPEAECICHHONM MAacCOBOW J0JIe pac-
TBOPEHHOT'O BEIIECTBAa WJIM JJAHO B M30BITKE (MMEET MPHUMECH); pacdeThl
MaccoBOW WM OOBEMHOW [I0JIM BBIXOJA MPOAYKTa PEaKLUU; pPacyeThbl
TETI0BOT0 3(pexra peakunit, 00bEMHBIX OTHOILIEHHUH I'a30B;

- cOPMUPOBAHHOCTh YMEHHI MPOTrHO3UPOBATh, aHATU3UPOBAThH U
OLIEHUBATh C MO3UIUI IKOJOTHUECKON 0€30MacCHOCTH MOCIIEeICTBUS OBITO-
BOW U MPOU3BOACTBEHHOU NIESITEIBLHOCTH YEJIOBEKA, CBI3aHHOM C mepepa-
OOTKOH BEIIECTB; UCIOIH30BATh MOTYYCHHbIC 3HAHUS JUIS IPUHSTUS Tpa-
MOTHBIX PEIICHUN MPOOJIeM B CUTYAIUIX, CBA3aHHBIX C XUMHEH;

- c(OPMHPOBAHHOCTh YMEHHUI CaMOCTOSTENFHO IUIAHUPOBATH H
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MPOBOJNTh XUMUYECKUHN IKCIIEPUMEHT (ITOJIyUeHUE U M3YYCHHE CBOWCTB
HEOPTraHUYECKUX M OPTaHUYECKUX BEIECTB, KAUECTBCHHBIC PEaKIUU yT-
JIEBOJIOPOJIOB PA3IIMYHBIX KIJIACCOB M KHUCIOPOJACOJEPKAIIUX OpraHuyve-
CKUX BEIIECTB, PEIICHUE IKCIIEPUMEHTAIBHBIX 3324 110 PAcIO3HABAHUIO
HEOPTaHWYECKUX M OPTraHMYECKHX BEIIECTB) C COOIOJCHUEM IPaBUII
0e30macHOTO OOpaIIeHusl ¢ BEIIECTBAMHU M JJa0OpaTOPHBIM 000pYI0BaHU-
eM, (OopMYyIUPOBATh LETU HUCCIICOBAHUS, MPEAOCTABIATh B PA3ITHMYHOU
(dbopme pe3ynbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX JIO-
CTOBEPHOCTB;

- cOPMHPOBAHHOCTh YMEHHI OCYILECTBIISATH II€JICHAIIPABICHHBIN
MOWCK XMMHYECKON MHPOPMAIIUU B PA3IMYHBIX UCTOYHUKAX (HAy4HAs U
y4eOHO-Hay4YHasl JIMTEeparypa, CpeiCcTBa MaccOBOW HH(OpMaIuM, CeTbh
WNuTepHeT U apyrue),KpUTHYECCKH aHATU3UPOBATh XUMHUYECKYI0 HH(OP-
MaIyio, TiepepadaThiBaTh €€ W HCIOIB30BaTh B COOTBETCTBUH C IOCTaB-
JIEHHOM y4eOHOM 3a1a4eii;

- c(hOPMHUPOBAHHOCTh YMECHHUW OCO3HABaTh OMACHOCTb BO3JICH-
CTBUSI HA KMBBIC OPTaHHU3MBI OIPEICICHHBIX BEMIECTB, MOHUMAs CMBICI
MoKa3aTessl MPeesIbHOW JIOMYCTUMOW KOHIIGHTPAIMKM, W TIOSCHATH Ha
puMepax CrocoObl YMEHBIICHUS U MPEIOTBPALICHUS UX BPEIHOTO BO3-
JICWCTBUS HA OPTaHU3M YeJIOBEKA.

4.2. (I)OHII OLHCHOYHBLIX CPEACTB IJIdA IMPOBECACHHUA TCKYHICI0 KOHTPOJIA M

HpOMC)KyTO‘-IHOﬁ aTrecranumu oﬁyqamnmxca o JUCIHUIIINHE

Iloxka3zaTeu n KPUTECPUH OLICHUBAHUA KOMHeTeHHI/Iﬁ
ITokazarenu u KpUTCPpHUHU OLICHUBAHUSA KOMH@TCHHHﬁ, OIIMCaHUC IIKaJ OLICHHUBA-

HUA COAEepKaTcs B MpuJio:keHuu 1.

KoHTpoJsibHbIE M TeCTOBbIE 3aIaHUSI
KoHTposnbHbIe 3aaHus COAEPKATCS B NPUJIOKeHuH 1.

MeToauveckue MaTepuaibl

Meroauyeckue maTepuanbl, OINPEICISIONIME NPOUEIypbl OLECHUBAHUSA 3HAHUU,
YMEHUH, XapakTepu3yroumx (HOpMUPOBAHHE KOMIETEHUUH, COACPKATCA B MPHUIIOKE-

HUH 1.
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Ipunoxenne 1
KoHTpOo/IbHO-01IeHOYHBIE CPeICTBA
JJ1s1 IPOBeIeHNsI TPOMEKYTOYHOM aTTeCTAlIMU MO TUCIUILINHE
O4.07 XuMus

1.1. ®opma npome:kyToUHOIT aTTecTamuu: quddepeHimpoBanHslii 3auet (2 cemectp).
1.2. Cucrema oleHUBaHUsI Pe3yJIbTATOB BbINOJIHEHUS 3aJaHUI

OueHuBaHue pe3yabTaTOB BINOIHEHUS 3alaHUI TPOMEXYTOUHOM aTTECTALlMK OCYILECTBISAET-
Cs1 HA OCHOBE CJIEYIOIINX TPUHIIUIIOB!

JIOCTOBEPHOCTH OLICHKH — OLIEHUBAETCsl YPOBEHb COPMHUPOBAHHOCTU 3HAHUI, YMEHUH, Mpak-
THYECKOTO OIbITa, OOIMX M MPO(HEeCCHOHATBHBIX KOMIETECHIUH, MPOJIEMOHCTPUPOBAHHBIX 00yYaro-
IIMMHUCS B XOJ1€ BBIIIOJHEHUS 3aJJaHUS;

aJIecKBaTHOCTU OLIGHKM — OLIEHKa BBIIIOJHEHUS 33JaHUN JJOJDKHA MPOBOAUTHCS B OTHOLIEHHUH
TeX KOMIIETEHIN, KOTOpble HEOOXOAUMBI U1 3PPEKTUBHOIO BHIIIOIHEHUS 3aaHNUS;

HaJIe)KHOCTHU OLIEHKU — CHCTEMa OLICHMBAHMsI BBINOJIHEHUS 3aJaHUi J0JKHA 00J1aaTh BBICO-
KO CTENeHbI0 YCTOMYMBOCTH IPU HEOJHOKPATHBIX OLEHKaX YPOBHS C(HOPMUPOBAHHOCTH 3HAHMM,
YMEHUH, MPAKTHYECKOTO OTBITA, OOIINX U MPOPECCHOHATBHBIX KOMIIETCHIHI 00yJaroInXxcs;

KOMILJIEKCHOCTH OLIEHKH — CHCTeMa OLlEHUBAHMS BBIIOJIHEHUS 3aJaHUH J10JKHA [TO3BOJISATH UH-
TErpaTUBHO OI[CHUBATH OOIINE U MPOPECCUOHATBHBIE KOMIETSHIIMN 00YJatOIIXCS;

00BEKTUBHOCTH OLICHKH — OLICHKa BBIIIOJHEHMs KOHKYPCHBIX 3aJaHUN OJDKHA ObITh HE3aBU-
CHMOI OT 0cOOEHHOCTEH NPOoecCHOHATHHON OPUEHTALIMU WM TPEATIOYTEHUH TpenojaBareiei, ocy-
HIECTBIISIIOIUX KOHTPOJIb UJIU aTTECTALHIO.

[Tpu BbINOTHEHUH IPOLIEAYD OLICHKH 3aJaHUN UCTIOIb3YIOTCS CIEAYIOLUE OCHOBHBIE METO/IBI:

- METOJ pacyeTa epBUYHbIX OAJIIOB;

- METOJ pacyeTa CBOJHBIX OaJUIOB.

Pe3ynbTaThl BBINOJHEHUS 33/1aHUIl OLIEHUBAIOTCS B COOTBETCTBUM C pa3paOOTaHHBIMU KpHUTE-
PHUSMU OLIEHKH.

Hcnonb3yeTcs naTu 6abHast IIKaa JUIsl OLIEHUBAHUS Pe3yIbTaToOB 00yUYEeHHUSI.

[TepeBoy ATy GabHOM HIKAIBI yUeTa Pe3yJbTaTOB B MSATH OAJbHYIO OLIEHOYHYIO LIKAIY:

Ounenka KonuyectBo 0215108, HAOpaHHBIX 32 BbI-
MOJTHeHHE TEOPETHYECKOr0 M MPAaKTHYeCKOro 3a-
JAaHUs, CPeHUIH 0aJ1)1 M0 UTOraM aTTecTaluu

Ornenka 5 «oTmaHO» 4,6-5
Onenka 4 «xoporro» 3,6-4,5
OneHka 3 «y0BIETBOPUTEIILHOY 3-3,5
OreHka 2 «HEey0BIETBOPUTENb- <29

HO»

1.3. KOHTPOJIbHO-01I€eHOYHbIE CPeICTBA
1.3.1 3apanue:
3amanue:
1. TectupoBanue.
2. Pemenue 3agaun.

IIpumepHbIe BONPOCHI TECTUPOBAHUS
B 3ananusax 1-20 BuI0epu NpaBUJIbLHBIM 0TBET U MOTYEPKHH ero.
IIpaBHUILHBII 0TBET MOKET OBITH TOJILKO OJHH.

1. Katnous! — 310:
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[TonoxuTEIBHBIEC HOHBI,
OTtpunarenbHblE UOHBL

FI/II[paTI/IpOBaHHBIe ITOJIOKHUTECIIBHBIC HOHBI,
FI/II[paTI/IpOBaHHBIe OTpULATEIIbHBIC HOHBL.

pH umMeroT 3HaueHue 5,9:
Ilenounas;

Cnabo mienovHas;
Kucnornas;
HelirpanpHas.

Crenenp aucconuanuy pasHa 1:

YV CUJIBHBIX 3JIEKTPOJIUTOB;
VY cnaObIX 3JEKTPOIUTOB;
YV a30THUCTOM KUCIIOTHI,

VY yroapHOU KUCIOTHI.

BoccranoButens - 3TO BEIISCTBO:

Otparouiee 3JeKTPOHBI;
[IpuHnMaroIIee MIEKTPOHBL;
Kucnopon.

Bonopon

I'mppoxcun Hatpus — 310!
[Ilenous HaTpus,

Oxcup Hatpus;
A30TUCTOKHCIIBIA HATPHIA;
CepHOKHCIIBIN HATPHil.

Oxcupa KajapLus — JTO:
OCHOBHOM OKCHJI;
I'mapokewnn;
KucnoTHbIN OKCHT;
Kwucnora.

XIIOpUCTHIN HATPUI:

. XIIOpUI HATpUS;

. Okcup Hatpus;

. I'mapoxkcun Hatpus;
. XJIOpUJ Kajusl.

T"aménasg n3BecTh — 3TO:

. I'mapoxcun KanbIus;
. Kapb6onar kanbius;

. Okxcup KaapIus;

. Okcup Harpusl.

T"anmoren — 3T0:

. @rop

. Kucnopon
. Harpwii

. Kenezo
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Jlakmyc — KpacHBIii:

B menounoii cpene;

B HeliTpanbHOIi cpene;

B xucnorHoi cpene;

B cnaboménounoii cpene.

Ilepnonnueckuil 3aKOH OTKPBLI:

J.. Menpenees;
C. Appenuyc;
C.B. JlebOenes;
A.M. bytnepos.

BewecTBa, KOTOpbIE IPOBOJAT 3JIEKTPUUECKUM TOK:

DNEKTPOIUTHL;
Heanexrponursr;
JuctunianpoBaHHas Boja.

QHGKTpOHI/ITI/I‘leCKYIO AUCCONHAINIO OTKPBLI:

C. Appenuyc;
C.B. Jlebenes;
H.H. Ceménos;
H.H. 3unus.

[Ipumep mwenoun — 31o:
I'uapooxcun meau (11);
I'uapooxcun xenesa (11);
I'mapooxcun Hatpus (1);
I'mapookcun iuaka (11).

Jucconuanus — 31o:
Pacmap;
3amMelneHue;
Oo0OMmeH;
I'unpuposanue.

Peakuuu paznoxenus — 310:
I'mnpuposanue;
HerunpupoBanue;
I'mpparanus;
[Tonmumepuzanuu.

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

PactBop rimoko3sr,

PactBOp caxapo3ssl.

['omoreHHsie CHCTEMBI — 3TO:
PacTBOp YKCYCHOM KHUCITIOTBHL;
JInmda;

«3BECTKOBOE MOJIOKOY;
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4, Tyman.

18. MexaHu3M 31eKTPOITUTUYECKOM JUCCOUAUU ObLUT OTKPBIT:
N.A.KabirykoBbIM;

C.Appennyc;

H.H.CemeHOBBIM;

Bant-T'oddom.

el NS =

19. CepHas KHCIJIOTa — 3TO:

Crnabast KUCIIOTa;

CunbHas KHCIIOTa;

OnHOOCHOBHAS KMCIOTA;

OaHOOCHOBHASI OECKUCIIOPOIHAS CHUIIbHAS KHCIIOTA.

el N =

B 3amapusax 21-24 Heo0X0AHMMO VCTAHOBHTL COOTBETCTBHE MEKIY COAEP/KAHMEM IEepBOro M
BTOPOI0 cT0J0I0B. OTBET 3anMChIBACTCH B TA0JIMUILY.

21. YcTaHOBUTE COOTBETCTBUE MEXAY (OPMYIIOH BEIIECTBA U KIIACCOM/TPYIIINOH,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIICKUT: K KaXKJI0W MO3HULINY,
0003HaueHHO OyKBOH, HOAOEPUTE COOTBETCTBYIOIIYIO HO3UINIO, 0003HAUCHHYIO

udpoi.

®OPMYVYIJIA BEILIECTBA KIJIACC/TPVYIIIIA

A) NH4HCO3 1) conu cpenHme

b) KF 2) OKCHU/IBI KHCIIOTHBIE

B) NO 3) OKCHIBI HECOIe00pas3yroIue

4) conu KUCIbIe
22. YcTaHOBHUTE COOTBETCTBHE MEXKAY (HOpMyInoii BemecTBa 1 KJIacCOM/TPYIIIOH,
K KOTOpOMY(-0Oi1) 3TO BEIIECTBO MPUHAIICKUT: K KaXKI0H MO3UILINH,
0003HaueHHOI OYKBOIi, MoA0epHUTE COOTBETCTBYIOIIYIO MTO3UIMIO0, 0003HAYEHHYIO

udpoit.

A) Cr(OH)2NOs 1) cmerranHast CoJb
b) Cr(H2PO4)3 2) KUCcast cojb

B) KCr(SO4)2 3) oCHOBHasI COJIb

23. YcTaHOBUTE COOTBETCTBHE MEX/ly Ha3BaHUEM BEILIECTBA U KJIACCOM/TPYIIIOH,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3HUIINH,
0003Ha4eHHOM OYKBOI, TOJ0EPUTE COOTBETCTBYIOIIYIO MO3UIINIO, 0003HAYEHHYIO

g poit.

A) SO4 1) conb

b) CuCl 2) KucnoTa

B) HBr3) pactBopuMmbIii THIPOKCH

I MnO 4) KACIIOTHBIA OKCHJT

5) OCHOBHO# OKCH]I

24, YcTaHOBUTE COOTBETCTBHE MEXY (OPMYJION BELIECTBA U KJIaCCOM/TPYIINOH,
K KOTOPOMY(-0¥f) 3TO BEIIECTBO MPUHAIICHKUT: K KaXKJI0M MO3UIINH,
0003HaYeHHOM OYKBOI, TOJOEPUTE COOTBETCTBYIOIIYIO MO3HUIINIO, 0003HAYEHHYIO

UG poit.

A) Cr(OH)2NOs 1) cmemanHast comb
B) Cr(H2PO4)3 2) KHcas Colb

B) KCr(SO4)2 3) OCHOBHas COJIb

4) nBoitHasI CONb
B 3agannsax 25-28 orBeT HE00XO0AMMO 3aNMCATHL B YCTAHOBJIEHHOM JIJIS OTBETA moJjie. OTBeTOM
MOkeT ObITh Hudpa, oTAeIbHOE CJI0BO, CJI0BOCOYETaHNE. (3aKkpbITas ¢dopma)
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25. TIpomomxkuTe TPeIoKeHHe: BATEHTHEIH yron Mpu SP>~THOPHAN3ALUN JIEKTPOHHBIX OONAKOB
COCTaBJISIET

26. Ilpomomxute mHpenIOXKEHHE: BELIECTBA OJAMHAKOBOIO COCTaBa, HO PAa3jIMYHOTO CTPOCHHUS C
pa3IMYHBIMH CBOMCTBAMHU HA3bIBAIOT)

27. IlpoomkuTe IpeaoKeHHe: allKeHbl — 3TO YIJIEBOI0PO/Ibl, UMEIOIIKE. . .

28. TIpomoimkuTe PEUIOKECHIE: BEIIEeCTBA OyTaH U NMEHTAH 10 OTHOIICHHIO IPYT K IPYTY SIBISIOTCA. . .
B 3aganusax 29-30 oTBeT HEO0X0AMMO YCTAHOBUTH NPABWJILHYIO MOCJI€10BATEIbHOCTD JICi CTBHIA.
OTBeT 32N ChbIBAETCS B TA0JMILY

29. YcTaHOBUTE MOCIEA0BATEIIbHOCTh YaCTH TOMOJIOTUYECKOT0 Psiia aIKaHOB:

A) iporian

b) nenran

I') metan

J) 6yran

E) atan

30. YcTaHOBUTE OCIEAOBATEIBHOCTE MEXaHU3MA PAIUKAIBHBIX PEAKIIUI 3aMELICHU:

A) oOpBbIB 11€TTH

b) 3apoxxnenne (MHUIIMMPOBAHUE) LICTTH

B) paszButue nenu

HpI/IMeprIe NMPAKTUYIECCKUE 3alaHUA

3amaum:

1. B 40 r nuctunnupoBaHHOM BOJBI pacTBOpUIIN 2 T XJIopHuaa HaTpus. Paccunraiite mac-
COBYIO JIOJIIO COJIM B TIOJTIYYCHHOM PacTBOpE.

2. B 2 1 pactBopa cepHoii kucinotsl cogepxutcs 456 r H 2 SO 4. PaccunTaiite maccoByto
JIOJTF0 PAaCTBOPEHHOTO BEIIECTBA, YUUTHIBAs, YTO INIOTHOCTh pacTBopa paBHa 1,14 r/mir.

3. CKOJIBKO BOJIbI ¥ COJIM HY>KHO B35ITh, YTO0BI IpUroToBUTh 250 1 10 %-r0 pacTBOpa HUT-
pata HaTpus?

4, B 1 xr 60 %-ro pactBopa conu godasunu 50 r 3toi conm. KakoBa MmaccoBast 10J1s1 cou
B NOJy4eHHOM pacTBope? OTBET OKPYIIIUTh JI0 JECATHIX.

S. OnpenenuTh KOMHUYECTBA cepedpa, MoIydeHHOTro oT B3ammozewcTBus 10 T xyopuaa
HaTpUs M HUTpaTa cepedpa.

6. [Tpu B3ammopeiicTBum 22,4 1 a30Ta ¥ BOAOPOa OBLIO MOJIYIEHO KAKOTO Ta3a U CKOJIb-
KO?

7. Cwmemaim 25 0 T pacTBOpa MOBapEeHHOM cou ¢ MaccoBoi foneit 15 % u 30T pactBopa ¢
MmaccoBoii goneit 20 %. Onpenenure MacCoBYIO 10JII0 B TIOJTY4EHHOM PacTBOpE.

8. [Tpu B3anMoIeCTBIM KaJIbIUA ¢ BOJOM 00pa3oBanock 0,3 MOJIb THIPOKCUIA KaTbIIUS.
Kakoit 06beM Bogopoa( B JIMTpax, H.y.) IPU 3TOM BbLAETHICS ?

9. N3 250 r pacTBOpa moBapeHHOU coiu ¢ MaccoBoi mosieid 15 % Bemapuiam 3 T BOJBI

Omnpenenute MaccoBYIO JIOTIO COJIM B TIOJTY4EHHOM PacTBOpE.
10.  Kakyro maccy comnu ( B rpaMMmax) Hajo 106aButh kK 300 T pacTBOpa ¢ MaccoBOH J10yIei
xyiopuja kanust 15 % juist mosydeHus pactsopa ¢ MaccoBoi gonueit 17 % ?

1.3.2. Kputepum oueHKH

Ornenka 3a 3aganue «TecTupoBaHue» ONpeenseTcs MPOCTHIM CYMMHPOBAaHHUEM OallIoOB 3a Mpa-
BUJIbHBIE OTBETHI Ha BoIpockl. OauH BepHbIi oTBeT paBeH 0,1 Oamn

OtBeT cunTaeTcs NpaBUIIbHBIM, ECIH:

- [IPY OTBETE Ha BOMPOC 3aKPbITON (POpMBI C BHIOOPOM OTBETA BBIOpaH NMpaBUIIbHBINA OTBET;

- IPU OTBETE Ha BOIIPOC OTKPHITOM (POPMBI JaH MPAaBUIbHBIN OTBET;

- IIpY OTBETE HA BOIPOC HA YCTAHOBJIEHUE NPABWIBHON MOCJIEAOBATEILHOCTH YCTaHOBIIEHA
IIpaBWJIbHAS [1OCIIE0BATEIBHOCTD

- IIpY OTBETE HAa BOIPOC HA YCTAHOBJIEHUE COOTBETCTBHUS, €CIIM COMOCTABIEHHE TPOU3BEACHO
BEPHO I BCEX Map.
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Kputepun oneHku pe3yJibTaTOB BbINOJTHEHNUS 32JaHHUS «TeCTUPOBAHNE)

Kon-Bo MaxkcumanbHbIN Oat
BOIIPOCOB
1 | Pazgen 1.00mas n HeopraHu4YecKass XUMHS 20 20*0,1
2 Paznen 2. Oprannyeckas xumust 10 10*0,1
UTOIrOo 30 3,0
Ne KpuTtepun oneHku pe3yjibTaTOB BbINOJHEHHS NPAKTHYECKOT0 banbl B cooTBETCTBUM
3a/1aHuA C KPUTEPHUSIMU OLICHKU
1| Odopmiienue ycjaoBus 3aJaHUSs MaxkcumasbHblii 021
—0,2 6aaa
- BepHO O)OPMIICHO YCIIOBHUE 3aJaud, MPEACTABICHBI BCE XUMHUECKUE 0,2
BEJIMYHHBI
- ycioBu€ 3aaHus O0QOPMIIEHO C HE3HAUUTEIbHBIMU HETOYHOCTSIMH, 0,1
MIPEJICTaBJICHBI HE BCE XUMUYECKUE BETUUHUHBI
- ycIoBUE 331aHUs 0(OPMIIEHO HEBEPHO 0
2 | Acnoib30BaHUe XUMHUYECKOI CHMBOJIMKH MaxkcumajbHbIi 6211
—0,3 da1a
- BepHO 0003HAa4YeHBI CUMBOJIBI B YCIOBHH 33Jaud M B popmyrax, uc- 0,3
M0JIb3YEMBIX B PEIICHUHU 3a7au
- BEpHO 0003HAYCHBI CUMBOJIBI B YCIIOBHUH 33J1a4H, JIOMyIIeHa 1 HeTou- 0,2
HOCTb B (hOpMyJIax, UCIIOJIb3YEMBIX B PELICHUH 3a]1aun
- fomymieHa 1 HeTOYHOCTh IPU 0003HAYEHUH CHUMBOJIOB B YCIIOBUHM 3a- 0,1
nadd, 1 HeTOYHOCTh B pOpMyJIaxX, UCHOJIB3YEMBIX B PEIICHUU 3aJjauu
- JIONymeHo 2 u 0ojee HETOYHOCTH MpH 0003HAUYCHHH CHMBOJIOB B 0
YCIIOBHH 3ajauy, 2 U 6osiee HeTOUHOCTeH B (popMyIiax, HCIOIb3yeMbIX
B PELLIEHUH 3a7auu
3| Cobur01eHre AIrOpUTMA pPeleHust MakcumajbHbIH 02711
— 0,1 6anaa
- pelIeHHE 33/1a4i OCYIIECTBISETCS MO aNrOPUTMY: 3allMCh HEOOXO0/1 0,1
MBIX XUMHYECKHX (hopmyI,BepHasi paccTaHOBKa Kod()(PHUIIMEHTOB, Ma-
TEMaTHYECKUM pacuéT NpaBUIIbLHO MOJ00paHHBIX KOA(P(UIIMEHTOB Hpe-
HIEHUE TI0 XUMUYECKOH opMmyIie
- QJITOPUTM pPEUICHUS 33]1a4l OTCYTCTBYET 0
4| MepeBon exuHUL U3MepeHns GU3MUECKUX BeTUYHH B MexKIyHA- MaxkcumaJjbHbIH 02711
poanym cucremy exunnn (CH) —0,3 6aana
- BEPHO IEpEeBE/IEHbl pacueThl MEPEBOJa BCEX €AMHULl H3MepeHus (u- 0,3
3MYECKUX BeIMUrH B MexayHapouyto cucreMy enunawni (CH)
- nomymieHa 1 ommOKa mMpu MPOBEACHUM pacueTa MepeBojia €IUHUIL 0,2
u3MepeHus: GU3NYECKUX BEIMYMH B MEXTyHAPOIHYIO CUCTEMY EIUHHUIL
()
- JomyuieHbl 2 ouMOKM MpHU MPOBEJICHUU pacueTa NepeBoJ]ia €AUHUIL 0,1
U3MepeHus PU3NYECKUX BEITMYUH B MeXTyHapOIHYIO CUCTEMY €IMHHII
(CH)
- HEBEPHO MPOBEACHBI pacueThl IEPeBO/Ia BCEX €UHUI] U3MEPEHUS 0
buznyecKux BeTUYHH B MexayHapoaayto cuctemy eauauil (CH)
5 | Mcnoaib30BaHMe XMMHUYECKHX (POPMYJI VIS pelieHus 3a1a9u MaxkcumMaJbHBbIH 02711

— 0,4 6amaa

- BEpPHO U MOCIIEA0BaTEIbHO 3aUCaHbl Bce (DOPMYJIBI B COOTBETCTBHH C

0,4
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CUMBOJIMKOW, HEOOXOAMMBIE ISl YCTAHOBJIEHUS COOTHOUICHMS CyIlle-
CTBYIOILIETO MeXAYy GU3NYECKUMU BEIUYUHAMU

- MIPaBUJILHO COCTAaBJICHBI YpaBHEHUS, CBA3BIBAIOIME XUMHYECKUE Be-
JIMYUHBI

- BEPHO, HO HEIOCJIEI0BATEIbHO 3aUCaHbl (POPMYJIIBI B COOTBETCTBUH
CHUMBOJIMKOH, HEOOXOIMMOM Uil yCTAaHOBJECHUS COOTHOILCHHS CYIIe-
CTBYIOILIETO MEXAY XUMHYECKUMU BEIMUYNHAMU

- IPaBUIIBHO COCTABJICHbl YPABHEHUS, CBA3BIBAIOIINE XUMUYECKUE BE-
JIMYUHBI

0,3

- (GopMyIibl 3aIIMCaHbl MOCIEA0BATEIbHO, HEBEPHO 3amucaHa GpopmyIa
B COOTBETCTBHH C CHMBOJIMKOW, HEOOXOJUMOU IS YCTAHOBJICHHS CO-
OTHOILIEHHUS CYIIECTBYIOIIETO MEXAY XUMUYECKUMH BEJIMUNHAMHU
- JIOMyIICHA OJIHA OIMOKA IIPHU COCTABICHUU YPAaBHEHUM, CBS3BIBAIOA
IIUX XUMHUYECKHNE BEJIMUYHUHBI

0,2

- (opmyIel 3amMcaHbl HEMOCIEIOBATEIbHO, HEBEPHO 3amucaHa 1 ¢op-
MyJia B COOTBETCTBUU C CUMBOJHMKOM, HEOOXOAUMOM ISl yCTaHOBJICHUS]
COOTHOUIEHUS CYIIECTBYIOMIETO MEXTY XUMUYECKUMHU BEIIMYMHAMU
- JIOMyIIeHa OfHa OUIMOKa MPU COCTABIICEHUU YpaBHEHUH, CBSA3BIBAIOA
IIMX XUMHYECKUE BEITMUYUHBI

0,1

- Bce (hOpMYyJIbI 3alICaHbl HEBEPHO
- JIOMYIIEHb! OLIMOKa MPU COCTABJIEHUU BCEX YpaBHEHUH, CBSI3bIBalO-
X XUMHYECKUE BEJIMUUHBI

MareMaTHYeCKHe pacyeThl 10 XHMHYECKHM (hopMyJiaM, KOTOpbIe
XapaKTepU3yKT paccMaTpuBaeMoe sIBJIeHHE C KOJINYeCTBEHHOM
CTOPOHBI

MakcuMAaJIbLHBINA 027171
— 0,4 6any0B

- BEpHO MPOM3BEACHBI BCE MAaTEMATUYECKHE PACUEThI IO BCEM XMMUYCH
CKUM (opMyJaM B COOTBETCTBUHU C €AMHUIAMH HM3MEPEHMH XUMMYE-
ckux BenuuuH (CH);
- BCE pe3yJbTaThl MaTEMaTHYECKHX pPAacyeTOB cojepxkar Lu(ppoBoOg
3HaYeHHE M COOTBETCTBYIOIIEE €My O0O3HAYCHHE €IWHUIIBI U3MEPEHUS
xummndecknx BenanunH (CH)

0,4

- BEPHO MPOU3BEJCHBI MAaTEMaTHYECKHE PACcUeThl IO BCEM XUMUYECKUM|
dbopMysiaM B COOTBETCTBUU C €IMHUIIAMU U3MEPCHUH XUMHUYCCKUX BE
mnuaun (CH),
- B OJIHOM pe3yNbTaTe MaTeMaTHYEeCKOTO pacyera COIAEPIKUTCS TOJIbKO
ero nu(poBoe 3HAUCHUE

0,3

- HEBEPHO IMPOU3BEJCH MaTeMaTHUYeCKUi pacdeT 1Mo 1 XUMHYECKOW|
dbopmyiie, HO B COOTBETCTBUU C €IUHHIIAMH H3MEPEHHH XUMHUYCCKUX|
BennuuH (CH);

- B OJTHOM pe3yJIbTaTe MaTeMaTHYECKOr0 pacueTa COACPIKUTCS TOJIBKQ
ero M poBoe 3HAUCHUE

0,2

- HEBEPHO MPOM3BEIACH MaTeMaTHMUeCKUW pacdeT Mo | XUMHUYECKOH
dbopmyrne Oe3 ykazaHUs EAUMHUI] H3MEpPEHUN (U3HUYECKUX BEIUYNH|
(Cn;

- BCC pE3yJbTaTbl MATCMATUYCCKUX PaCYCTOB COACPKAT TOJIBKO III/I(l)'
POBBIE 3HAYCHUS

01

- HCBCPHO MPOU3BCACHBI BCC MATECMATUYCCKUEC PACUCTHI

0

OTBeT nocJjie pelieHus 3a1a4u

MakcuMaJdbLHbIN 027171

0,1 6aa10B
- 3a/1a4a B KOHIIE PEIICHHS COACPKUT BEPHBIA OTBET 0,1
- 33J1a4a HE COJICP)KUT B KOHIIC PEIICHUS BEPHOTO OTBETA 0
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8| YcTHOE 00bsicCHeHHE pellleHus 3a1a4H MakcuMasbHbIH 0211
— 0,2 6a10B

- 00BSICHEHUE PEIICHUS 3aJlaHUsl MOCJIEeI0BATENbHO, CBS3HO, JIOTHYHO, 0,2
BBIBOJ] ApT'yMEHTHUPOBAH U 00OCHOBAH; MPABWJIBHO U 00CTOSATEILHO J1a-
€TCs OTBET (OTBETHI) HA CONTYTCTBYIOLINE BOIIPOC (BOIPOCHI)

- HE3HAYUTEJILHO HAPYILIEHA MTOCJIEI0BATEIbHOCTb, JIOTHKA 00BSICHEHUS 0,1
pelIeHHs 3a/IaHus, BBIBOJIBI apTyMEHTHPOBAHBI 1 00OCHOBAHBI, CTYJCHT
HCIIBITBIBACT HC3HAYUTCIIBHBIC 3aTPYAHCHUSA, OTBCUAd HAa COIYTCTBYIO-
IIHEe BOIIPOCHI

- 3HAQUUTEIBHO HApYLIEHA I0CJIEJ0BATEIbHOCTb, JIOTUKA OOBSACHEHUS 0
pemieHus: 3afaHusi (CTYAEHT HE MOXET OOBSICHHUTb, KaKUM OOpa3oM
MIpPUIIEN K PEUICHUIO 3a/1aHMs), BBIBOJbI HE MOTYT CUHUTATHCS apryMEHA
TUPOBAHHBIMU U 0OOCHOBAHHBIMU; CTYACHT UCIBITHIBACT 3HAUUTEILHBIC
3aTpyJHEHMs, OTBeYas Ha COMYTCTBYIOIINE BOIPOCHI

UToro 2

1.4. MaTepuajibHO-TeXHHYeCKOe oOOecrnedeHue /IJsi NMPOBeleHUs] NMPOMEKYTOYHOI aTTe-
cTauuu
[TpomMexyTouHas aTTecTalus MPOBOAUTCA B yueOHOM KaOMHETE XUMHUH.

1.5. YueOoHo-MeToaNYecKkoe U HHGPOPMALMOHHOE 0DecTiedeHue /IUIsl POBeAeHUsT MPOMEKY-
TOYHO} aTTecTalNu

1. Andwunorenosa, 1.B.Xumus: yueOHUK M MPaKTHKYM JJIS CPEAHEr0 MPO(eCcCHOHAIBHOTO
obpazoBanus/ U.B.Audunorenosa, A.B.babkos, B.A.IlonkoB.— 2-e¢ u3x., ucnp. u gomn.— Mocksa:
WznarensctBo FOpaiit, 2020.— 291¢c.— https://urait.ru/

2.  Apremenko A.M. Opranmueckass xumusi: yueOHuK /AWM. ApremeHko.- 5-¢ u3a., ucmp.-
Mocksa: KHOPVYC, 2020.- 536¢.- (Cpeanee npodeccruonansnoe obpazoBanue). ISBN 978-5-406-
00916-1

3. EcrectBo3nanue. Xumus/ I'abpuensn O.C. , Octpoymos W.I'. - 6-e u3z., crep. — M.:
Axanemus, 2020.- 240c¢.https://academia

4.  Au¢unorenosa, . B. Xumus: yueOHUK M NPAaKTUKYM JJIs1 CpeTHEr0 NpoQecCuOHaIbHOIO
obpazoBanus/ M. B. Aupunorenona, A. B. badkos, B. A. Ilonkos.- 2-e u3f., ucnp. u jnomn.- Mockga:
WznarensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JonotHUTE/ILHBIE YYeOHbIe H3IaHUSA

5. Xumus: 3agauu u ynpaxsenusi/ Epoxun FO.M. - 1l-e u3g. — M.: Axkagemus, 2019.-
288c.https://academia-library.ru/

6. Apremenko A.M. Opranuyeckass xumus: ydeOHuK /A.H.Apremenko.- 5-e usa., ucop.- u
nomn.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

7. I'nmunka, H.JI. O0Omas xumus : yueOHoe nocodue / I'muuka H.JI. — Mocksa: KuoPyc, 2019.
— 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNHuTtepHeT-pecypcebl

8. www.pvg.mkK. ru (onmummuana «ITokopu BopoObeBbI TOPHI).

9.www.hemi.wallst. ru (O6pa3oBaTenbHbBIN CANT IS IIKOJLHUKOB «XUMUS).

10.www.alhimikov.net (O6pa3oBaTenbHbIil CAT ISl IKOJTBHUKOB).

MeTtoauyeckue yKa3aHusl I 00yJAOIIMXCS M0 OCBOEHHIO TUCIIUTIINHBI

11. Metoauueckue yKa3aHus i 00yJaronuXcs IO BBITTOJTHEHUIO TIPAKTUYECKUX PadoT.

12. Meronuyeckue yka3aHusl Jisl 00y4aroIIUXCsl MO BRIMOJHEHUIO 1a00paTOPHBIX padoT
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