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@oHJ1 OIIEHOYHBIX CPE/ICTB YIEOHOTO MPEAMETa PACCMOTPEH U 0100pEH MpeIMETHO-IIUKIIOBOH
KOMHCCHEH MpernoaaBateieit 001eo0pa3oBaTeIbHOIO IIUKIIA.

@DOoH/T OLIEHOYHBIX CPEJCTB y4eOHOTO IIpeaMeTa pa3paboTaH Ha OCHOBE:

(dbenepalbHOTO  TOCYAapCTBEHHOTO  00pa30BaTENBHOTO  CTaHAApTa CPEIHEro  00Iero
obpazoBanus (nasiee — PI'OC COO), yrBepxkaeHHoro [Ipukazom MuHuctepcTBa 00pa3oBaHus U HAYKH
Poccutickoit @enepanuu ot 17 mas 2012 1. N413 (3apeructpupoBad MUHUCTEPCTBOM FOCTUIIMN PD
07.06.2012 r. N 24480);

denepanbHON 00pa3oBaTENbHON MPOTPaMMBbl CpeHero obmiero oopazoBanus (naiee - OOII
COOQO), yrBepxaenHoro Ilpukasom MununcrepcrBa mnpocsemieHus Poccuiickoit ®epepanuu ot
18.05.2023 r. N 371 (3apeructpupoBan MunuctepctBoM rocturuu 12 utons 2023 . N 74228);

BuayTtpennsis sxcneprusa:
3asenytomast YMYV 3amerra JI.H.



COJAEPKAHUE

INNOACHUTEJIbBHAS 3AIINCKA

. ITACIIOPT ®OHJA OHEHOYHbLIX CPEJACTB
. OIIMCAHHUE KOHTPOJIBHO-OHEHOYHBIX CPEJICTB
. ©®OHJAbI OHEHOYHBLIX CPEJACTB: VI TEKYIIEI'O KOHTPOJISA U

MMPOMEXXYTOYHOM ATTECTAIIAU



IHOACHUTEJIBHAA 3AIIUCKA

@oH OLEHOYHBIX CpPEACTB IO 00HIEe00pa3oBaTENbHOMY MpEeAMETY «XUMHs» UL
cneunanbHoctd 09.02.07 WHbopManMoHHBIE CHCTEMBI M NPOTPaMMHUPOBAHHME (TEXHOJIOTHMUYECKHIMA
npodpmis) paspabotan Ha ocHoBe TpeboBanuii PI'OC COO c¢ yderom mnpodeccuoHaTbHOMI
HAIpaBJICHHOCTH TPOTPaMM CpelHEero NnpodeccHoHaIbHOro 00pa30BaHUs, peaJn3yeMbIX Ha 0Oase
OCHOBHOT'O 00111er0 00pa3oBaHuUsI.

OcnoBHas 1enp ¢GoHAa omneHouyHbIx YMK —  COBEpIICHCTBOBAHHUE  COJCPIKAHHS
0011e00pa30BaTeILHOTO MpeaMeTa sl GOPMHUPOBAHUS NMTPO(HECCHOHATEHO 3HAYUMBIX KOMITETCHIINH.
@DOH/1 OLIEHOYHBIX CPEJICTB MPEACTABIEH KOMIUIEKTOM KOHTPOJIbHO-OLIEHOYHBIX CPENICTB.

@®OC pa3paboTaH Ha OCHOBaHUHU paboYell mporpaMMbl y4eOHOTo mpeaMeTa XUuMusl.

OOC BKIIOYAET KOHTPOJIbHBIE MAaTEpHalbl ISl TMPOBEACHUS TEKYIIEro KOHTPOJSd U
IPOMEXYTOYHOU aTTecTanuu B popme A epeHIMPOBAHHOIO 3a4eTa.

1. TACHOPT ®OHJIA OHEHOYHbBIX CPE/ICTB
1o npeaMerty «XuMHus»
Ieab o0yuenus:
Lens nzydeHust mpeaMera « XuMus» Ha 6a30BOM ypOBHE:
- (opMHUpOBaHHE CHCTEMbl XMUMHUYECKUX 3HAHMNA KaK Ba)KHEUIEH COCTaBISIONIEH €CTECTBEHHO-
HAyYHOU KapTUHBI MUPA, B OCHOBE KOTOPOH JIeXKAT KITFOUEBbIC TOHATHSI, (DyH/IaMEHTAIbHBIE 3aKOHBI U
TEOpUU XUMHUU, OCBOCHHUE fA3bIKa HAYKH, YCBOEHUE U MOHUMAHUE CYITHOCTU JOCTYIMHBIX 0000IIeHNUH
MHUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX Pa3BUTHUS M CTAHOBJICHHUS,
- popMUpOBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METO[aX MO3HAHUS BEIIECTB U XUMHUECKHUX
peakuuid, HEOOXOMUMBIX [IJIsi TMPHOOPETEHUsS YMEHUH OpHUEHTHUPOBATHCS B MHPE BEUIECTB U
XUMHUYECKHX SBJICHUH, UMEIOLIMX MECTO B MPUPOJE, B MPAKTUUECKON U MOBCEAHEBHON KU3HU;
- pa3BUTHE YMEHHH M CIOCOOOB MACSITENLHOCTH, CBA3AHHBIX C HAOMIOJACHHEM U OOBSICHEHUEM
XUMHUYECKOTO SKCTIEPUMEHTA, COOTIOCHUEM TTPaBUiI 0€30MMacHOT0 OOPAIeHHsI C BEIIECTBAMH.
- amanTtanus OO0y4aronuxcs K YCIOBUSM JHWHAMUYHO pa3BHBAIOIIETOCS MUpa, (GopMUpOBaHUE
MHTEJJICKTYaJlbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHMIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATUIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX MKU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;
- ¢opMupoBaHHE Yy OOYYArONIMXCS KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIUI), HMEIOIINX
YHHUBEpPCATbHOE 3HAYCHHE JJIs PA3IMYHBIX BHIOB JIEATEIHHOCTH: PEIICHUS IPOOIIeM, MOMCKa, aHATN3a
U 00paboTKKM HMH(POpPMALMU, HEOOXOAMMBIX IS NMPUOOPETEHHs ONbITa EATEIBLHOCTH, KOTOpas
3aHMMAeT BaXHOE MECTO B TO3HAHMM XMMHH, a TAaKXe JJII OIECHKU C TMO3UIUN 3KOJOTHYECKOU
0€30MacHOCTH XapakTepa BIUSHUS BEIISCTB M XUMHYECKHX IMPOIECCOB HA OPTaHM3M YeJIOBEKa U
IPUPOJIHYIO CPENY;
- pa3BUTHE TIO3HABATEIILHBIX HWHTEPECOB, WHTEUIEKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH
00yJarOIIUXCsl: CIOCOOHOCTH CaMOCTOSITENTEHO IPUOOPETaTh HOBBIC 3HAHUS 110 XMMHH B COOTBETCTBUU
C JKU3HEHHBIMH MOTPEeOHOCTSAMH, HCIOIb30BaTh COBPEMEHHbIE MH()OPMALMOHHBIE TEXHOJIOTUU IS
MOKCKa U aHajIKu3a y4eOHO! 1 HaydHO-TIONYIpHONU HH(OPMALUK XUMUYECKOTO COJepKAHUSI.

ILnanupyembie pe3yJbTaThl 0CBOCHHS TUCHHIITIUHBI

Ocoboe 3HaYeHHne TUCIHUILTMHA UMEET MPH (OPMUPOBAHUU M PA3BUTUU OOLIMX KOMIETCHIIMH:
OKO02, OK04, OK05, OK09.

B pamkax nporpamMMbl y4eOHOro mpeaMeTa OOYYaIOUIMMUCS OCBaMBAIOTCA JIMYHOCTHBIE,
MeTaIrpeAMETHBIE W TPEIMETHBIC PE3ybTaThl B COOTBETCTBUU ¢ TpeOoBanusiMu PI'OC cpemnero
obmiero oopazoBanus: muaHocTHbIe (JI), meranpeamernsie (M), nmpeaMeTHbIe 71l 6a30BOT0 YpOBHS
(IT), u yenybnennoco yposus (I1y).



Pe3yabTaTnl 00yyeHus

MeTtoasbl

OLICHKH
JIMYHOCTHBIE PE3YJIBTATBI
B yacTu rpa)aaHcKoro BOCMTAHUS OTPAXKAIOT:
JI1 - chopMUPOBAHHOCTD I'PAXKTAHCKON TO3ULIMU 00YYaIOLIerocs Kak akTUBHOTO U Texymmii
OTBETCTBEHHOTO WICHA POCCHICKOTO 00IIIeCTBa; KOHTPOJIb:
JI2 - oco3HaHMe CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00S3aHHOCTEH, yBaKCHUE 3aKOHA U |~
NPaBOIOPSIKA; TCCTUPOBAHUC,
JI3 - mpuHATHE TPAIUIIMOHHBIX HAIIMOHAIBHBIX, OOIIEYEIOBEUECKUX ;gzlr;%ﬁie}i?;
T'YMAHUCTUYECKUX U IEMOKPATHYECKUX LIEHHOCTEH; pabor 1o
JI4 - rOTOBHOCTBH IPOTUBOCTOSITH UJICOJIOTUN IKCTPEMHU3MA, HALTMOHATIU3MA, TeMaM
KceHo(oOUH, AMCKPUMHUHAIIUMH 110 COLIMATIbHBIM, PETUTHO3HBIM, PACOBBIM, npe/IMeTa;
HaIlMOHAJILHBIM ITPU3HAKAM; - o1poC 110
JIS - rOTOBHOCTB BECTH COBMECTHYIO JI€ATEIBHOCTh B HHTEPECAX TPAKIAAHCKOTO VHIHBH/LYalIbH
00I11eCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B ILIKOJIE M JETCKO-FOHOIIECKHX BIM 3aaHHSIM;
OpraHu3anusx; - TIOATOTOBKA
JI6 - ymeHue B3auM0oI€iCTBOBATh C COLUAILHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX pedeparos,
(GYHKIHMSIMU ¥ HA3HAUYCHUEM, AOKIANoB,
JI7 - TOTOBHOCTh K T'YMaHUTApPHOMN U BOJIOHTEPCKOM JESATEIbHOCTH; coobeHui;
B yacTu maTpHOTHYECKOr0 BOCIIUTAHMSA OTPAXKAIOT: ﬁ;iiﬁiunﬁ
JI8 - chopMUPOBAHHOCTH POCCHICKON TPaXKIAHCKON UICHTUYHOCTH, NaTPHOTH3MA, TBOPYECKHX ’
YBa)K€HHUS K CBOEMY HAapOAY, YyBCTBA OTBETCTBEHHOCTH nepe PoauHoii, ropgoctu 3a pabor,
CBOH KpaH, CBOI0 PouHy, CBOM SA3BIK U KYJIBTYpPY, IPOILLIOE U HACTOSALLEE IIPOCKTOB;
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuuy;
JI9 - 1EeHHOCTHOE OTHOLIEHHE K FOCYIapCTBEHHBIM CUMBOJIaM, HICTOPUUECKOMY U Onenka
MPUPOJAHOMY HACIEIUIO, TAaMSITHIUKaM, OOEBBIM MOIBUTaM U TPYJIOBBIM JOCTHKEHUSIM | Pe3yJbTaToB
Hapoza, Tpaauuuam HapoaoB Poccun; noctuxkenusiMm Poccuu B Hayke, HCKYCCTBE, YCTHBIX
CIIOPTE, TEXHOJIOTUSAX, TPYIE; OTBETOB
JI10 - uneitHast yOexJ1€HHOCTh, TOTOBHOCTb K CITY)KeHUI0 OTEUeCTBY M €ro 3alluTe,
OTBETCTBEHHOCTH 3a €ro Cyb0Y;
B yacTy AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA OTPAXKAKOT: I
- - POMEKYTOUH
JI11 - oco3Hanme AyXOBHBIX IEHHOCTEH pOCCUIUCKOro HApOaa; blil KOHTPOTD —
JI12 - chopmMupoBaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO MTOBE/ICHUS; 1 depeHIIpoB

JI13 - ciocOOHOCTH OIIEHWBATh CUTYAIIUIO M IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

JI14 - oco3HaHue JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYayIIEero;

JI15 - oTBETCTBEHHOE OTHOIICHUE K CBOMM POJUTENSIM U (WIIH) APYTUM HIIEHAM CEMbH,
CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOT'O MPUHSATHUS [IEHHOCTEW CEMENHOMN KU3HU B
COOTBETCTBHUHU C TpaIuLUIMHU HapoaoB Poccuu;

B yacTu 3¢TeTn4ecKOro BOCMUTAHUA OTpaXKaroT:

JI.16 - acTeTnueckoe OTHOIICHHE K MUPY, BKIIIOYAsi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPYAA U OOIECTBEHHBIX OTHOLICHUH;

JI.17 - ciocoGHOCTh BOCTIPUHUMATH Pa3JIMYHbIE BUBI HCKYCCTBA, TPAIUITUN U
TBOPYECTBO CBOETO U JIPYTUX HAPOJOB, OLIYINATh SMOLMOHAIBHOE BO3IECHCTBUE
UCKYCCTBA;

JI.18 - yOexIeHHOCTh B 3HAYUMOCTH JIJISl IMYHOCTHU M 00IIEeCTBAa OTEYECTBEHHOTO U
MHPOBOT'0 UCKYCCTBA, STHUUYECKHUX KYJIbTYPHBIX TPAIUIUIl 1 HAPOJHOTO TBOPUYECTBA;
JI.19 - rOTOBHOCTB K CaMOBBIPa)KEHHUIO B pa3HbIX BUJAaX UCKYCCTBA, CTPEMIIEHUE
MPOSBIISATH KAYECTBA TBOPUECKOM JINYHOCTH;

B gactu ¢puznyeckoro Bocnuranus, popMupoBaHus KYJbTYPhI 310POBbS U
IMOLMOHAJIBHOIO 0JIaroNoJIy4usi OTPAXKAIOT:

aHHBIN 3a4eT




J1.20 - chopmupoBaHHOCTH 3I0POBOTO M OE30MACHOTO 00pa3a KU3HHU, OTBETCTBEHHOTO
OTHOIICHHS K CBOEMY 3/I0POBBIO;

JI.21 - motpebHOCTh B (PU3MUYECKOM COBEPIICHCTBOBAHUH, 3aHATHSIX CIOPTHUBHO-
03JIOpPOBHUTEIIBHOH NI TETLHOCTHIO;

JI.22 - akTHBHOE HEMPUATHE BPEAHBIX NMPHUBBIYEK U WHBIX (OPM MPUUYMHEHUS Bpena
(bU3NIECKOMY U IICHXHYECKOMY 3JI0POBBIO;

B yactu TPYAOBOT0 BOCIIMTAHUA OTPAXKAIOT:

J1.23 - TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYA0oIto0ue;

JI.24 - rOTOBHOCTH K AKTHUBHOH J€STEALHOCTA TEXHOJIOTMYECKOM U COIMAIbHOU
HaIMpPaBJIEHHOCTH, CHOCOOHOCTh HWHHUIMHPOBATh, IJIAHUPOBATh M CAMOCTOATEIHHO
BBITIOJIHSATH TaKylO A€ TEIbHOCTD;

JI.25 - waTEepec k pasznuuHBIM cdepaMm MpoPeCcCHOHATHHOU ACATEIHPHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymiel mpodeccun u peaan3oBbIBaTh COOCTBECHHBIE
YKU3HEHHBIE IIJIaHBI,

JI.26 - roTOBHOCTH W CHOCOOHOCTH K OOpa30BaHMIO U C€aMOOOPa30BAHUIO Ha
MPOTSKEHUU BCEU JKU3HH;

B yacTu 3K0J10rH4ecKoro BOCIUTAHUSA OTPAXKAIOT!

JI.27 - chopMHUpPOBAaHHOCTH SKOJOTUYECKOW KYJIbTYpHl, IOHHMAaHHUE BIUSHUS
COIIMAIbHO-3KOHOMUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJHON M COLMATBHON
Cpelibl, 0CO3HAHUE TTI00ATBFHOTO XapaKTepa IKOJIOTHYECKUX MPOoOIeM;

J1.28 - nanupoBaHME U OCYIIECTBICHHE JEHCTBUM B OKPYXKAIOIIEH Cpelie Ha OCHOBE
3HAHUA [IEJIE YCTOWYUBOTO Pa3BUTHSI UEJIOBEUECTBA;

J1.29 - akTMBHOE HENpUsATUE ACHUCTBUN, TPUHOCSIINUX BPEJ OKpYXKaIoLIeH cpee;

JI.30 - ymeHue mpOTHO3UPOBATh HEOJATONPHUATHBIE SKOJOTHYECKHE ITOCICACTBUS
MPEANPUHUMAEMBIX AEHCTBUM, IPEAOTBPALIATh UX;

JI.31 - pacmupeHue onpiTa JeATeIbHOCTH SKOJOTMYECKON HAPaBIECHHOCTH,

B yactu neHHoCTH HAYIHOI'0 MO3HAHUSA OTPAXKarOT:

JI1.32 - cdhopMUpOBaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJIOTE
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;
JI.33 - coBepIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIbTYpPbl KaK CpelICTBa
B3aMMOJICHCTBUS MEXIY JIOAbMH U MTO3HAHUS MUPA;

JI.34 - oco3Hanwue OCHHOCTH HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTH OCYHICCTBIIATH
MIPOEKTHYIO U MCCIEA0BATEIbCKYIO I€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTebHBIC YHHBEPCAJIbHbIC YUeOHbIE NelCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

M1 - camocTosTENH HO (POPMYIUPOBATH U AKTYAJIM3UPOBATH NIPOOJIEMY, pacCMaTPUBATh
€¢ BCECTOPOHHE;

M2 - ycraHaBiIMBaTh CYLIECTBEHHBIM NPU3HAK WIM OCHOBAaHUA [UIsl CPaBHEHHS,
KJ1accuukanuu u 0000IICHUS;

M3 - onpenensaTh L€NM JEATENbHOCTH, 3a7aBaThb IapaMETpbl M KPUTEPUHM MX
JIOCTHIKEHHS;

M4 - BBISIBIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B pACCMaTPUBAEMBIX SBJICHUSX;

MS5 - BHOCHUTH KOPPEKTHBBHI B JIESATCIIBHOCTh, OIICHHBATh COOTBETCTBHE PE3yJIbTaTOB
neiaiaM, OICHUBATh pI/ICKI/I HOCJ’IGI[CTBH?I ACATCIIbHOCTH,

M6 - pa3BUBaTh KPEATHBHOE MBINUICHUE IPH PEIICHUH )KHU3HSHHBIX MPOOJIeM;

Ba3oBble ucciiefoBaTe/ILCKHe JeicTBUA:

M7 - BnaneTh HaBBIKAMHU Y4YEOHO-HCCIIENIOBATEIBCKOM M MPOCKTHON IEATEITHHOCTH,
HaBBIKAMU pa3pelieHus npooiiem;

MS8 - cnocoGHOCTh W TOTOBHOCTHh K CaMOCTOSITEIbHOMY TMOHMCKY METOJOB PEIICHUS
MPAKTUYECKHUX 3a/1a4, TPUMEHEHHUIO Pa3JIMYHbIX METOAOB IMO3HAHUS;




M9 - oBnageHue BHAAMH JESATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIIpETAINH, TPEoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHbBIX YUEOHBIX CUTYAIHIX,
B TOM YHCJIC TIPH CO3J]aHUH YI€OHBIX U COITUAIBHBIX MPOCKTOB;

MI10 - (<¢dopmupoBaHWEe HAy4YHOTO THINA MBINUICHHUS, BIAJCHUE HAYYHOU
TepMHHOHOFHeﬁ, KIIIOYCBBIMU ITOHATHUAMU U MECTOAAMU,
MI11 - craButh W GOPMYIHPOBAaTh COOCTBEHHBIC 3a/Jlauyd B 00pa30BaTEIBHOU

ACATCIIbHOCTH U ) XU3HCHHBIX CUTYAIIUAX;

MI12 - BBIABIATH NPUYMHHO-CIEICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBLABUT'ATh TUIIOTC3Y €€ PCHICHUA, HAXOJAUTH APryMCHTHI IJId JOKa3aTCIILCTBA CBOUX
YTBEPKACHU, 3a/1aBaTh TapaMeTPbl U KPUTEPUH PEIICHMUS,

M13 - aHanu3upoBaTh MOITYYEHHBIE B XOJE PELICHUS 3aa4 PE3yIbTaThl, KpUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

M14 - naBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh TPHUOOPETEHHBIN OIIBIT;

MI15 - pa3pabarpiBaTh IUIaH PEIICHHS TPOOJIEMBI C yU4€TOM aHaInu3a HWMEIOIIMXCS
MaTepUalIbHBIX ¥ HEMATEPUAIbHBIX PECYPCOB;

M16 - ocymecTBIATh IEJEHANPABICHHBIN IMOUCK TEpeHOca CPEACTB M CIOCOO0B
JeicTBUS B MPO(ECCHOHANBHYIO CpeNy;

M17 - ymeTb NepeHOCHTb 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYyI0 00JacTé
KHU3HEICATEIbHOCTH;

M18 - yMeTh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTEH;

M19 - BbIABUTATH HOBBIE UJEH, ITpeJIaraTh OpUrHHAIbHBIE TOIXO/bI U PELICHUS;
M20 - craBuTh NpoOIEMBI U 33a4H, JOMYCKAIONINE aJTbTEPHATUBHBIC PELICHHUS;

Paborta ¢ nHpopmanmeii:

M21 - BmageTh HaBBIKAMHU MOJY4YEHUs] MH(GOPMALMU U3 WCTOUYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITENTLHO OCYIIECTBISITh MOWCK, aHAIN3, CUCTEMATH3AIUIO U WHTEPIPETAIIIO
nH(pOpMaLIUY Pa3IUYHBIX BUA0B U GOPM IPEICTABICHNUS;

M22 - co3naBaTh TEKCTHI B Pa3IMUHBIX (hOpMaTax ¢ y4eTOM Ha3HauYeHUsS WHPOpMAIUU
U ee LeJeBOW ayIuTOpUH, BBHIOMpas ONTUMAJIbHYIO (OpMy TNpencTaBiICHUS U
BU3yalIu3auu (pe3eHTaIus, Tadnia, cxeMa 1 Ipyrue);

M23 - omeHuBaTh JTOCTOBEPHOCTb, JIETUTUMHOCTh WH(OpMAIMU, €€ COOTBETCTBHE
MIPABOBBIM M MOPAIbHO-3TUYECKUM HOpMaM;

M?24 - ucionp30BaTh cpeacTBa HHOOPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUHA
MpPU pENICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3al[MOHHBIX 3a/ad C
coOmoieHneM TpeOOBaHWN  SPrOHOMHUKH, TEXHUKH OE€30MacHOCTH, THUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M OSTUYECKUX HOPM, HOPM HH(DOPMAIHMOHHOM
0e30macHOCTH;

M25 - BrnazeTh HaBBIKAMU 3aIUTHl JIUYHOM MH(OpPMALUHU, cOOMI0aTh TpeOOBAaHUS
nH(pOpMaIMOHHOM 0€30MMacCHOCTH.

KoMMyHUKAaTHBHbIE YHHBepPCAJIbHbIe YUeOHbIe 1eliCTBHSA

Oo01menmne:

M26 - ocymecTBIsATH KOMMYHUKAILIMU BO BCEX cdepax KHU3HH;

M27 - pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHUS, TOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, pACIO3HaBaTh NPEANOCHUIKM KOH(DIUKTHBIX CHUTyalud |
CMSTYaTh KOH(IUKTHI;

M28 - Bmajgerb pasIMYHBIMM ~croco0amMu  OOWIEHWS W B3aUMOJCHCTBUS;
apryMEHTHPOBAHHO BECTH TUAJIOT, YMETh CMAr4aTh KOH(MIMKTHBIE CUTYaIUU;

M29 - pa3BEepHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHUSI C HCIOJb30BaHUEM
SI3BIKOBBIX CPEJ/ICTB;

CoBMecTHaAs ACATECJIbHOCTD:

M30 - moHMMAaTh M HCHOJIB30BATh MPEUMYIIECTBA KOMAHAHON M WHIAMBUIYaJIbHON
paboThI;




M31 - BbBIOMpaTh TEMaTHKy M METOJbl COBMECTHBIX JEHCTBUH € ydeTOM OOLIMX
MHTEPECOB, U BO3MOKHOCTEN KaXKJ10I'0 WICHA KOJIJIEKTHBA;

M32 - nmnpuHMMaThb LETM COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBATH W
KOOPJIMHUPOBATh JIEUCTBUSI MO €€ JOCTHMXKEHMIO: COCTaBJISITh IUIAaH JEUCTBUU,
pacmpeneniartb poilu C YyY4eTOM MHEHUW YYaCTHHUKOB OOCYXKIaTh pe3yJabTaThl
COBMECTHOM pabOTHI;

M33 - olleHMBaTh Ka4€CTBO CBOETO BKJIJIa M KAKIOTO YYACTHHKA KOMAaHIbI B OOIIUA
pe3ynbTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

M34 - mnpejpnaraTb HOBBIE TPOEKTHI, OLEHHUBATh HUAEHM C TO3ULUU HOBH3HBI,
OpWUTMHAJIBbHOCTH, PAKTUYECKON 3HAYMMOCTH;

M35 - KOOpPIMHUPOBATH U BBIMIOJIHATH PA0OTY B YCIOBHSIX PEATbHOTO, BUPTYATHHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

M36 - ocCylmecTBIATh IO3UTHUBHOE CTPATETMUECKOE TMOBEACHUE B Pa3IUYHBIX
CUTYaIUsIX, IPOSIBJIATH TBOPYECTBO U BOOOpaKEHUE, ObITh HHUITUATUBHBIM.

PeryjasiTuBHbIC YHHBepcaJbHbIe Y4eOHbIe 1eiicTBUS

Camoopranuszanms:

M37 - camMOCTOATENbHO OCYIIECTBISATH MO3HABATEIBHYIO NEATE€IbHOCTh, BBISBIATDH
nmpoOJieMbl, CTaBUTh W (POPMYIHPOBAaTH COOCTBEHHBIC 3a/ladyd B 0Opa30BaTEIBHOU
NEeSATEIbHOCTH M JKU3HEHHBIX CUTYaIUsX;

M38 - caMOCTOSTEIFHO COCTABIIATH IUIAH PEIICHUS MTPOOJIEMBI C YIETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTECHUMH;

M39 - naBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

M40 - paciipsaTh paMK# Y4€0HOTO MPEAMETa Ha OCHOBE JINYHBIX MPEAIOYTCHHI;,
M41 - nenath 0CO3HAHHBIN BBIOODP, apTYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTDH 3a
pelIeHuE;

M42 - onileHUBaTh MPUOOPETECHHBIH OIIBIT;

M43 - cioco6cTBOBaTH (POPMUPOBAHUIO U MTPOSBICHUIO IIMPOKOM 3PYAUIINN B Pa3HBIX
00JIacTsAX 3HAHWUW, TOCTOSHHO TOBBIMIATH CBOWM OOpa30BaTENbHBIN M KYyJIbTYPHBIN
YPOBEHB;

CaMOKOHTPO.JIb:

M44 - naBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

M45 - BnaseTs HaBBIKAMHU MTO3HABATEIBHOMN pedIeKCHH KaK 0OCO3HAHMS COBEPIIAEMBIX
JNEWCTBUN U MBICIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

M46 - ucronb30BaTh NMPHEMbI Pe(IEKCUU JUISI OLICHKH CUTYaIlMH, BIOOpa BEPHOTO
peuieHus;

M47 - ymeTb OLEHUBAaTh PUCKU U CBOEBPEMEHHO IPUHUMATh PEUIEHHsS IO HX
CHUKEHUIO;

3M01[I/IOH3JILHI>Iﬁ HHTC/JICKT:

M48 — chopMHUPOBAaHHOCTh CaMOCO3HAHUS, BKJIIOYAIOIIETO CIOCOOHOCTh TMMOHUMATH
CBOE€ DJMOIMOHAIILHOE COCTOSHUE, BUICTh HANpPAaBICHUS pPa3BUTUS COOCTBEHHOM
AMOIMOHAIBHOU c(hepbl, OBITH YBEPEHHBIM B ce0e;

M49 - chopMHpPOBAaHHOCTH CaMOPETyJTUPOBAHUS, BKJIIOYAIONIETO CaMOKOHTPOJIb,
yMEHHE TpPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJAEHHE, CIIOCOOHOCTH
aJIaliTUPOBAThC K JMOIMOHAIBHBIM HW3MEHEHHUSM H TPOSBIATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

M50 - cpopMHUpOBaHHOCTH BHYTPEHHEH MOTHBAIlMH, BKIIIOYAIOIIEH CTpEeMJICHHE K
JOCTH)KEHHMIO LENH M yCIeXy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATH,
HCXOS U3 CBOMX BO3MOXKHOCTEH;

M51 - cdhopMHPOBAaHHOCTh SMIIATUH, BKIIOYAIOIICH CMOCOOHOCTh ITOHUMATH
SMOIIMOHAIIBHOE  COCTOSIHME JIPYTUX, YYUTHIBaTh €ro TMpU OCYIIECTBICHUU
KOMMYHHKAIIUH, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;




M52 - cpopMHPOBAHHOCTH COLMAIBHBIX HABBIKOB, BKJIIOYAIOMIMX CHOCOOHOCTH
BBICTPANBATh OTHOIICHMS C JPYTUMH JIIOJbMHU, 3a00THTHCS, MPOSBIATH MHTEPEC H
pasperatb KOH(QIUKTBL;

IlpunsTHE Ceds1 M APYIrUX:

M353 - npuHUMaTh ce0si, TOHUMAasi CBOM HEJJOCTATKU U JIOCTOUHCTBA;

M54 - npuHHUMaTh MOTHBBI U apryMEHTBI JPYTUX JIOJIEA MPU aHAIU3E PE3yJbTaTOB
ACATCIIbHOCTH,

MS55 - mpu3HaBaTh CBOE MPABO U MPABO IPYTUX Ha OLIUOKY;

MS56 - pa3BuBaTh CIOCOOHOCTh BHJIETh MUP C TIO3HUIIMHU IPYTOTO YEIOBEKA.

INPEAMETHBIE PE3YJIBTATHBI

(6a30BBIl YPOBEHB)

I[11 - cdhopMUPOBAaHHOCTh TPEACTABICHUM: O XHMHYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAY4YHOW KapTUHBI MUPA, POJIM XUMUHU B MIO3HAHUU SBJICHUM IIPUPOJBI, B
GOpMUPOBAHUM  MBIIUIEHUS M KYJIbTYpbl JIMYHOCTH, €€ (PYHKIHOHAJIBbHOMI
TpaMOTHOCTH, HGOGXOI[HMOﬁ AJid PCIICHUA MPAKTHYCCKUX 3ala4 U 3KOJIOTHYCCKU
000CHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOI cpeie;

I[12 - BiageHWe CUCTEMOM  XUMHUYECKHMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMUYESCKUN JIEMEHT, aTOM, DJICKTPOHHAsE 000JI0UKa
aToma, s-, p-, d-dJeKTpOHHBIE OpOWUTANM aTOMOB, HOH, MOJIEKYyJa, BaJlEHTHOCTb,
3JIEKTPOOTPHUIIATEIHFHOCTD, CTETICHh OKHCIICHUSI, XUMUYECKAsl CBS3b, MOJIb, MOJISIpHAs
Macca, MOJISIPHBIM 00beM, YITIEpOAHBIA CKeneT, (PyHKIMOHANbHAs TPYIa, paguKall,
HU30MEpHs, U30MEPhI, TOMOJIOTUYECKHUH PsiJi, TOMOJIOTH, YIJIEBOJIOPOIbI, KHCIOPOI- U
a3OTCOI[ep)KaH.II/Ie COCIUHCHMUA, 6HOJIOI‘I/I‘-I€CKI/I AKTHUBHBIC BCIIICCTBA (YTJICBOI[BI, )KI/IpBI,
0eJIK1 ), MOHOMED, TIOJTUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COSTUHEHUS,
KpUCTAJZIMYECKAsl ~ pelieTKa, TUIBl XMMHUYECKUX peakuuid  (OKUCIUTEIbHO-
BOCCTAaHOBHUTEJIBHBIC, DK30- M SHIOTEPMHUUECKHE, PEaKIIMK HOHHOTO 0OMEHA), pacTBOP,
SHGKTpO.HI/ITBI, HGE)JIGKTpOJII/ITBI, BHGKTpOHI/ITH‘{eCKa}I Jucconuanusa, OKHCIUTCIIb,
BOCCTAHOBHUTEJb, CKOPOCTh XMMHUYECKON PEaKInK, XUMHUECKOE PaBHOBECHE), TEOPUHU
Y 3aKOHBI (TEOpPHUSI XMMHUYECKOI'O CTPOEHUsl opranndeckux Bemects A.M. bytieposa,
TEOpHUA IEKTPOJUTHUECKON qucconrauu, nepuoandeckuii 3akon .M. Menneneena,
3aKOH COXpPAaHEHUSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUU S3bIK XUMUHU,
(baKkTOJIOTUUECKHE CBEACHHUS O CBOWMCTBaX, COCTaBe, IOJYYCHHMH U O€30MacHOM
HNCITIOJIb30BAHHU N Bﬁ)KHGfII.HHX HeOpI‘aHI/I‘IeCKHX n OpI‘aHI/I‘IeCKI/IX BCIICCTB B 6I>ITy n
MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA;

I13 - chopMupoOBaHHOCTH YMEHUH BBISBIATH XapaKTEpHbIE MPU3HAKUA M B3aUMOCBSI3b
WU3YYCHHBIX IIOHATUH, TNPUMEHATH COOTBETCTBYIOIIME IIOHATUS IIPU ONUCAHUHU
CTPOEHHUSI U CBOWCTB HEOPraHUYECKUX U OPraHUYECKUX BEILECTB U UX NPEBpALICHUN;
BBISBJISITh B3aUMOCBSI3b XMMMYECKHX 3HAHUU C MOHATUSAMU W IPEACTABICHUSAMHU
JPYIUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

14 - cdopmMHpOBaHHOCT, YMEHHMH HCIOIB30BaTh HAMMEHOBAHMS XHMHUYECKHX
COCIMHEHUN MEXIYHApPOJHOTO COK3a TEOPETHYECKOM W NPUKIAIHOW XUMHHU H
TpI/IBI/IaJII:HBIe Ha3BaHUA Ba)KHefIIHI/IX BCIICCTB (BTI/I.HGH, allCTUJICH, FJII/II_[epI/IH, (beHOJI,
dbopmanbieru, YKCycHas KUCIIOTa, TJIMIWH, YrapHbIA Ta3, YIJIEKUCIIBINA ra3, aMMHAK,
ramcHas H3BCCTb, HCraliCHas HW3BCCTb, IIUTbCBAA COJa H ,Z[pyFI/IX), COCTABJISITH
GbopMyJIbl HEOPTaHMYECKHUX W OPraHUYECKHX BEIIECTB, YPaBHEHUS XUMHUYCCKUX
peakiuii, OOBSICHATh UX CMBICH; MTOATBEPKAATh XapaKTePHbIE XUMHUECKUE CBOMCTBA
BEILIECTB COOTBETCTBYIOIIMMU SKCIIEPUMEHTAMHU U 3aMUCSIMH YPABHEHUM XMMUYECKUX
peaKLuii;

I15 - chopMupOBaHHOCTH YMEHUW YCTAaHABIMBATh TPUHAICKHOCTh H3YUCHHBIX
HeOpI‘aHI/I‘IeCKHX nu OpFB.HH‘-I@CKI/IX BCIICCTB K OHp@I[eJIeHHBIM KJ1accaM Hu I‘py1'[HaM
COCIMHEHUH, XapaKTepU30BaTh UX COCTAB U BaXKHEUIIIME CBOMCTBA; OMPEACIISATh BUIbI
XUMHUYECKHX CBsi3el (KOBAJICHTHAs, MOHHAs, METAJUTMYECKas, BOJOPOJIHAS), THUIIBI

Texymuii
KOHTPOJIb:
TECTUPOBAHHE;
- BBITIOJTHEHHE
KOHTPOJIBHBIX
pabot o
TeMaM
peaMeTa;

- OTIPOC TI0
WHAWBHUTyalTbH
BIM 3a/IaHUSIM;
- MOJITOTOBKA
pedepatos,
JTOKJIaJI0B,
COOOIIEHMI;

- 3aImuTa
Mpe3eHTalNi,
TBOPYECKUX
pabor,
MIPOEKTOB;

OneHnka
pe3yabTaToB
YCTHBIX

ITpome:kyTouH
bIil KOHTPOJIb

nud epeHipo
BaHHBIN 3a4eT




KPUCTANTHYECKUX PEIIETOK BEIIECTB; KIACCU(UIIMPOBATh XUMUUYECKHE PEAKLIUY;

[16 - BasieHHEe OCHOBHBIMU METOJAMH HAYYHOTO MO3HAHMS BELIECTB U XMMUYECKUX
siBIIeHUH (HaOI0IeHre, U3MepEeHNe, SKCIIEPUMEHT, MOJICITPOBAHUE);

[17 - copMUpOBaHHOCTH YMEHUI MPOBOAUTH PACUETHI 0 XUMHUECKUM (hopmysiaM U
YpaBHCHUAM XHMHUYCCKUX peaKHI/Iﬁ C HCIOJIB30BaHUEM (bI/IBI/I‘-IGCKI/IX BCJINYHH,
XapaKTepU3yIOIIMX BEIIeCTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, oObema
(HOpMa.HBHBIe yCHOBI/IH) ra3oB, KOJIHMYCCTBA BFCIICCTBA, HCIIOJIbB30BaThb CHUCTCMHBIC
XUMHUYECKHE 3HAHUS JUISl IPUHATUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BCHICCTBAMU U UX TPUMCHCHUCM;

I18 - chopMUpOBaHHOCT, YMEHHH IUTAHHUPOBATH W BBITIOJHATH XUMHYECCKUN
AKCIEPUMEHT (IIPEBPAILCHUS] OPraHUYECKUX BEILIECTB IPU HAarpeBaHUU, NOJyUEHHUE
STUJICHA U U3YyYEHHUE ero CBOWCTB, KAYECTBEHHbIEC PEAKIMK Ha albJETHbI, Kpaxmall,
YKCYCHYIO KHCIIOTY; JIGHaTypalus OSJIKOB IPH HArpeBaHUH, [IBETHBIC PEaKIMU OCJIKOB;
IPOBOAMUTh PEAKIUH HOHHOTO OOMEHa, OMpeAeNsiTh Cpeay BOIHBIX PpacTBOPOB,
KaueCTBCHHBIE peakuuu Ha cynb(dar-, kapOOHAT- M XJIOPUI-AaHHOHBI, Ha KATHOH
aMMOHMSI; pellaTh HSKCIEpPUMEHTalbHbIE 3aJauu 1o Temam "Mertamisl" U
"Hemeramibl") B COOTBETCTBHH C MPaBHJIAMH TEXHUKU 0€30IaCHOCTH P 0OparieHHH
C BelIeCTBAaMU U JIAOOPAaTOpPHBIM O00OPYIOBAHHMEM; MPEICTABIATH PE3YIbTAThI
XUMHUYECKOT0 SKCIIEpUMEHTa B (hopMe 3aMuCcH ypaBHEHUI COOTBETCTBYIOIINX PEAKIIUN
1 (GOPMYIMPOBATH BBHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

I19 - chopMUpOBaHHOCTH YMEHHS AaHAIM3HPOBATH XHMHUYECKYIO WH(POpPMAIHIO,
NOJy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (CPEICTB MaccoBOW HMH(OpMAIMM, CETh
WHTepHer u apyrue);

I[110 - copMHUpPOBAaHHOCT, yMEHUW  COONIOAATH TpaBWIA  IKOJOTHYECKH
11e51eco00pa3HOro NOBEJCHUS B OBITY U TPYIOBOM JEATEIILHOCTHU B IIENSAX COXPAHEHUS
CBOETO 370pPOBbSl M OKpYXKaIOLIeH NpPUPOIHOM Cpeabl; YYUTHIBATH OMACHOCTh
BOB,Z[GﬁCTBHSI Ha JKUBBIC OPraHU3Mbl OHNPCACICHHBIX BCIICCTB, INOHHMAA CMBbICII
MoKa3aTelisi NpeIesIbHON TOMYCTUMON KOHIIEHTPAIUH;

I11- UIs  O0y4JarolmuXxcsi C OrPaHMYEHHBIMA BO3MOXKHOCTSIMU  370POBBSI:
c(hOpMHUPOBAHHOCTh YMEHHSI IPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX
MO3HAHMSI BEIIECTB M XUMHUUYECKUX SIBJICHUII;

I112- mnst cnenmbIX U CHa0OBUIAIIMX OOYYarOUIMXCS: CHOPMHPOBAHHOCTH YMEHUS
HCIIOJIB30BaTh penbeHO TOUCUHYIO cUcTeMy oOo3HaueHui JI. bpaiinsa ana 3amucu
XUMHUYECKHUX (DOPMYIL

KoHTpoJb 32 3HAHUSAMH, YMEHUSIMH M HABBIKAMH OCYIIECTBIISIETCS B ()OpME KOHTPOJIBHBIX,
TECTOBBIX pabOT ¥ OMpoce Ha ceMUHapax. B coOTBETCTBHU ¢ pab0YnM y4eOHBIM TIIAHOM I10 MTPEIMETY
«XuUMHST» TIPOBOIUTCS TPOMEKYTOUHAS aTTecTanus B hopme oughghepenuuposannozo 3auema 60 2m

cemecmpe.

2- OIIeHO‘leIe CpeacTBa mo IMCHUMJIHHE «XHMHSD»

2.1. OneHOYHBIE CPEACTBA TEKYHIEr0 KOHTPOJIS M0 U CHUILINHE «XHUMM D)

Texymuit KOHTPOJIb Pe3yIBTATOB 00YUEHUS MOXKHO OCYIICCTBIIATH PA3TUIHBIMA METOJIAMHU H C
MTOMOIIIBIO Pa3JIMYHBIX OIIEHOYHBIX cpencTB. [1o qucnummune « XuMus» B Ka4eCTBE CPEICTB TEKYIIEro

KOHTPOJIA NPUMCHAIOTCSA BOIIPOCHI Ui OpraHU3alvi YCTHOTO W TMHCBbMCHHOTO OIIPpOCa, CHCTCMBI

3aJaHUii B TECTOBOM ¢opme, 3ahadl U YIPAKHEHUS, NPAKTUKO-OPUEHTHPOBAHHBIC 3a/aHUS

(TeopeTHyecKHe, pacyeTHbIe, CUTYallMOHHBIE), Ja0opaTOpHble pPAaOOTHI W JpYTrHe OLEHOYHBIC

MeponpuaTus. Huxe npuseneM npuMepsl HEKOTOPBIX U3 HUX.
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2.1.1. Cucrembl 3a1aHuii B TeCTOBOM (hopme

Cucrema 3amaHuii B TECTOBOM (opMe — 3TO coaeplkaTelbHas CHCTEMa, OXBAThIBAIOIIAS
B3aMMOCBSI3aHHBIE 3JIEMEHTHl 3HaHUN. B oTiiMuMe OT TecTOoB, B CUCTEMAX 3aJaHUl BEPOSITHOCTh
IIPAaBWJIBHOTO OTBETa Ha IOCIEAYIOLIEE 3aJaHME MOXKET 3aBHUCETh OT BEPOSTHOCTH IPABHIIBHOTO
OTBETA Ha IPEBIIYIINE 3aJaHUS.

Jlis Toro 4yToOBl Ha OJHOM COJZIEP)KATEIbHOM MaTepHalie MOKHO OBLIIO COCTaBUTh HECKOJBKO
BapUAHTOB TECTa, KOHCTPYUPYIOT 0a3y 3amaHuii B TecToBoi (popme. Ecim ecTb KOMMbIOTEpHBIC
IIPOrpaMMbl Te€HepaIii TECTOB, TO B IPOTPaMMy CO3JaHHs TecTa BBOAUTCS 0a3a, BKIIOYaroas B ce0s
NapaJyIeibHbIE 10 COAEPKAHUIO U TPYIHOCTH BapUAHThI OJHOTO M TOrO K€ 3aJaHusA. JTO O3HAYAET,
YTO MPOBEPKA 3HAHUS MPU3HAKOB, CBOMCTB, COCTaBa, (YHKIMUN OJHOTHITHBIX OOBEKTOB MOKET OBITh
OpraHu3oBaHa Ha 6a3e OJJHOTO U TOTO e 3aJaHus1, MCHSIOIIEr0 B CBOEM TEKCTE TOJIBKO Ha3BaHUE ATUX
00BEKTOB. DTH 3aJaHHsI HA3bIBAIOT (DACETHBIMH, T.€. IMEIOLIMMHU NIEPEMEHHBIEC SJIEMEHTHI.

[IpuBenem mpuMep CHUCTEMBI 33JaHUN B TECTOBOM (opme, BKIIOYAIOLICH (haceTHbIe 3aaHus
(daceTsl B 3a1aHUU 3aKITIOYCHBI B PUTYPHBIE CKOOKH).

Haszsanue Tembl Tema: «CTpoeHrE aTOMOB XMMUYECKUX 3JIEMEHTOB U MPUPOJIA
XUMUYECKOU CBS3M»

Pesynbrar oOyuenus CocraBnsaTh XuMu4eckue GopMyJibl COCIUHEHUN B COOTBETCTBUH
CO CTENEHBI0 OKUCJICHHS] XMMHUYECKHX 3JEMEHTOB, HCXOAS W3
BaJICHTHOCTH U 3JIEKTPOOTPHUIATETLHOCTH

O01Me KOMIIETEHIINN OK 01

Bbi0epuTe 01MH NpaBUIbHBIN OTBET:

1. Atombl C 1 Si UMEIOT OJJMTHAKOBOE YHCIIO:

A) HEHTPOHOB B si/Ipe

b) sHeprernueckux ypoBHEH

B) 551eKTpOHOB Ha BHEIIHEM YHEPreTHUECKOM YPOBHE

I') anexTpoHOB

2. B pany xumudeckux 3meMeHToB Li—-Be—B—C meTtannmnueckue cBoiicTpa:

A) ycunusaroTcs

b) ocmabeBarot

B) He mensitorcs

I') n3meHnstoTCs nepuoInIecKu

3. K s-ameMeHTaM OTHOCHUTCS:

A)K

b) S

B) Fe

I') Br

4. ITyrem coennHeHust aToMOB 1o HoMepoM 11 u 17 oOpazyercst BEImecTBO ¢ XUMUYECKOM
CBSI3bIO:

A) nonunoit

b) xoBaneHTHON NONASAPHON

B) xoBasieHTHOM HEMOSIPHON

I') MeTamaeckoi
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5. {KONMYECTBO AJIEKTPOHOB B aToOMe; KOJMYECTBO SHEPreTUYECKHX YpPOBHEH; KOJIMYECTBO
HJIEKTPOHOB Ha TIIOCJIEJAHEM SHEPreTMYECKOM YPOBHE; KOJMYECTBO NPOTOHOB B SApEe aroma}
COOTBETCTBYET

A) HOMEpyY nepuozaa

b) Homepy rpynmsl

B) mopsinkoBomMy HOMEpy

6. {xmopuny Oapus, anmMasy, aMMHaKy, CEPHOU KUCIIOTE} COOTBETCTBYET

A) MOHHas XUMHYECKas CBA3b

b) xoBaneHTHas noJsipHasi XUMUYecKasi CBSI3b

B) xoBanieHTHAs HETIOJIIpPHAS XUMUYECKas CBSI3b

7. {cBs13b, 0OpazoBaHHAsA 3a CUET 00pa30BaHUA OOIIMX JIEKTPOHHBIX Map; CBA3b, 00pa30oBaHHASA
3a c4eT 0000IECTBICHHS BaJICHTHBIX 3JICKTPOHOB; CBsI3b, 00pa30BaHHAs 3a CUET
AIIEKTPOCTATUYECKUX CUJI MPUTSKCHHSI} HA3bIBACTCS

A) nonunoi

b) merammueckoit

B) xoBasieHTHOM

8. {B mopsiIKe BO3pacTaHUs METAINTMYECKUX CBOMCTB; B MOPsAKE YObIBAHUS pajiyca aTOMOB; B
MOPSIIKE BO3PACTAHUS KHCIOTHBIX CBOMCTB JIETYYUX BOJOPOIHBIX COCTUHEHU | 2IEMEHTBI
PAaCTIONIOKEHBI B PSAY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,ClL 1

9. Kakoe u3 cyxaenuit BepHo 11 35ieMeHToB { VA rpynmsl, [VA rpynmsl, [A rpynmb }

A) obmas popmyia geTydero BogopoaHoro coenquuenns RH4

b) He 0OpasyroT neTydnx BOAOPOJAHBIX COCTUHECHUM

B) 1o 3aBepiieHns SHEPreTHYECKOro ypoBHS HE XBaTaeT TPEX AINEKTPOHOB

10. Cpenu BemiecTB, ykazanHbIX B psaay {NH3, Oz, HCI, SO2; CaO, HNO3, C12, CO2; H2S04,
HI, CuCl2, CH4, NH3} konu4ecTBO COeAMHEHHI ¢ KOBAJICHTHOM MOJISPHOM CBSI3bI0 PABHO

A) Tpem

b) nBym

B) geTsipem

11. XuMuueckast CBsI3b B MOJICKYJIaX {030HA M XJIOPUJIa KAJIBIIHsI; CEPHON KHCIIOTHI U XJIOpHUIa
aMMOHHSI; CEPHOU KHCIIOTHI U 030Ha} COOTBETCTBEHHO

A) KOBaJIeHTHAas TOJISIPHASL U MOHHAS

b) xoBaneHTHas MOJIIpHAs ¥ KOBAJIGHTHAS HETOJSIpHAS

B) xoBasieHTHAs HETIOJISIpHAS ¥ HOHHAS

Kak BuIHO U3 IPUBEACHHOTO MPUMEPA, Kaxk10¢€ (haceTHOE 3aJaHe MOKET OBITh MPE0OPa30BaHO
B HECKOJBKO pa3JMYHBIX BapHUAHTOB OJHOTO 3a/laHds TECTOBOW cucTeMbl. [Ipm opranuzanuu
ABTOMATU3UPOBAHHOTO TEKYIIET0 KOHTPOJIS TMOSBISIETCS BO3MOXHOCTh T'€HEpaluu OO0JbIIOTro
KOJIMYECTBA BapUAHTOB TECTa, IPU 3TOM 33JaHUs, MOJyuYeHHBIe U3 (acera, OyAyT mapajuieIbHbl 110
COJIEP’KaHUIO U TPYAHOCTH.

2.1.2. lIpakTHyeckue 3aJaHUs U 3a1a4H

HpaKTI/I‘IeCKI/Ie 3aJaHusd U 3aJa4u, 94aCToO chomﬁyeMHe B KAQUYE€CTBC JUAAKTUYCCKUX CpeI[CTB B
GCT€CTB€HHOHayLIHI>IX JUCHUITIIIMHAX, TaK¥XKC MOFyT GBITB (baceTHBIMI/I. BOSMO)KHO HpI/IMeHeHI/IG 3a1a4
C BapI/IaHTaMI/I OTBETAa IJIs1 YI[OGCTBa OpFaHI/ISaI_II/II/I aBTOMaTI/IBI/IpOBaHHOI‘O KOHTpO.HSI.
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[IpakTrueckue 3aaHus U 33]1a4U IPEICTABIICHBI B Pa3eiax:

1. OcHOBBI CTPOEHHUSI BellleCTBA — 33]]a4H HA COCTABIICHUE XMMHUECKHUX (DOPMYIT ABYXaTOMHBIX
coeuHeHUH (OKCUIO0B, CyTb(OUIOB, THAPUIOB U T.IL.).

2. XuMH4ecKHe peakunu

2.1. 3agaum Ha COCTaBJIEHME YpAaBHEHUH DPEAKLMiIl: COCAVHEHMS, 3aMELICHUS, pa3IoKEHus,
oOMeHa M peaklMil ¢ ydyacTHEM KOMIUIEKCHBIX COEIMHEHUN (Ha MpuMepe T'HIPOKCOKOMILJIEKCOB
ATIOMUHHUS M I[MHKA); OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C HCIOJIb30BaHHEM METOJa
3JIEKTPOHHOTO OajlaHca; ¢ yJacTHeM KOMIUIEKCHBIX COeIMHEHU (Ha mpuMepe ruApOKCOKOMILIEKCOB
[IMHKA ¥ aJTIOMUHUA).

2.2. 3agaud Ha pacyeT KOJMYECTBEHHBIX XapAKTEPUCTUK IMPOAYKTA PEAKIUU COECTUHEHMS,
MaccoBOW WM OOBEMHON JOJM BBIXOJAa MPOAYKTa PEAKLUHUU COCIUHEHHS OT TEOPETHYECKH
BO3MOXKHOTO; 00ObEMHBIX OTHOIIEHUH Ta30B; KOJIMUYECTBEHHBIX XapaKTEPUCTHK MCXOTHBIX BEUIECTB U
IPOAYKTOB pPEaKlMu; Macchl (00beM, KOJIMYECTBO BEUIECTBA) MPOAYKTA PEaKIUH, €CIU OJHO U3
BEILECTB JJAHO B BUJIE PACTBOPA C ONPEAEICHHON MAaCCOBOM OJIEW PACTBOPEHHOTO BEIIECTBA.

2.3. 3agaHus Ha COCTABJICHUE MOJIEKYJISIPHBIX U MOHHBIX PEAKINil C y4aCTHEM OKCUIOB, KUCIIOT,
OCHOBAaHHWH M COJICH, MOHHBIX PEAaKIU TUAPOJIN3a COJICH, YCTAHOBJICHUE U3MEHEHUS KHUCIOTHOCTH
Cpenbl.

3. CTpoeHue 1 CBOIiCTBAa HEOPTraHUYECKHUX BelleCTB

3.1 3amaum Ha pacueT MacCOBOW JONHM (MacChl) XMMHYECKOTO dSJEMEHTa (COCIUHCHUsS) B
MoJIeKyJie (cMech).

3.2. TlpakTuueckue 3amaHusi MO Kiaccu(UKaIM, HOMEHKIATYpe M XUMHUYECKUM (opmyrnam
HEOPraHWYECKHUX BEILECTB PA3JINYHBIX KJIACCOB.

3.3. [IpakTrueckue 3aaHus Ha ONPEIEICHNE XUMUUECKOW aKTUBHOCTH BEILIECTB B 3aBUCUMOCTH
BHJ1a XUMUYECKOM CBSA3M U TUIA KPUCTAIUINYECKON PEIIETKH.

3.4. 3amaHus Ha COCTAaBJICHHUE YPAaBHEHUN XHMHUYECKMX PEaKIUA C y4yacTHEM MPOCTHIX M
CJIOKHBIX HEOPTraHMYECKHX BEIIECTB: OKCHIOB METAJJIOB, HEMETAUIOB M aM(OTEPHBIX AJIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMH W aM(OTEpHBIX THUIPOKCHIOB, HEOPTaHMYECKUX COJICH,
XapaKTEPU3YIOMINX UX CBOHMCTBA M CIIOCOOBI MOTYYCHHUS.

4. CTpoeHue U CBOMCTBA OPraHMYECKHX BellecTB

4.1. 3agaHus Ha COCTaBJICHME HA3BAHWH OPraHUYECKUX COEIMHEHUI 10 TPUBUAIBHOM WU
MEKIYHApOAHON CUCTEMAaTHYECKO HOMEHKIIATYPE;

4.2. 3agaHus Ha COCTABJIEHUE TIOJHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (DOPMYIl OpraHMYECKUX
BEILECTB OTAEJIbHBIX KJIACCOB.

4.3. 3amaun Ha OMpeJeeHUe MPOCTeHIIe (HOpPMyIbl OPraHUYECKONW MOJEKYIbI, UCXOIS W3
AJIEMEHTHOT0 cocTaBa (B %).

4.5. 3agaHus Ha COCTaBJICHME YPAaBHEHHH XMMHUYECKHX PEAKIUI C y4acTHEM OpPraHMUYECKHUX
BEIIECTB HA OCHOBAHUHU UX COCTAaBa U CTPOEHUS.

4.6. 3agaHus Ha COCTAaBJIICHWE YpPAaBHEHUM XMMHUUYECKUX peakLUui, WIIIOCTPUPYIOINX
XUMUYECKHE CBOKCTBA C YUETOM MEXaHU3MOB IPOTEKAHUS TAHHBIX PEAKLUA U T€HETUYECKOU CBS3H
OpPTraHWYECKUX BEIECTB Pa3HbBIX KJIACCOB.

4.7. PacueTHbI€ 3a/1a41 MO YPABHEHUSAM PEAKLHI C yHaCTHEM OPraHUYE€CKHX BEIIECTB.

5. KuHernyeckne M TePpMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHHUA XUMHYECKHX
peakuuii

5.1 IlpakTtuueckue 3aJaHUsl Ha OLEHKY M3MEHEHHUS CKOPOCTH XUMHUYECKOH pEakIuu H
HaIlpaBJIEHUsI CMELIECHUsI PaBHOBECHUS C UCIIONb30BaHueM npunuuna Jle-Ilarense.

5.2 3amauu Ha pacdeThl TEIJIOBBIX 3(PPEKTOB XUMHUYECKHX PEAKIMH M OMpesesieHue THIa
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peakiuu (1o TeraoBoMy 3G PEeKTy: 3K30- U IHAOTEPMHUIECKHUE).

6. lucnepcHble CHCTEMBI

6.1. 3anaun Ha IPUTOTOBIIEHUE PACTBOPOB.

7. KadyecTBeHHbIE peaKIMi O0HAPYKEeHHUS OPraHUYeCKNX M HEOPraHUYeCKHX BelleCTB

7.1. IlpakTHuecKkue 3aJaHNs Ha COCTaBIICHUE YPaBHEHUN peakiiii oOHapyKeHHs KaTHOHOB [-VI
TPy U aHWOHOB, B T.4. B MOJIEKYJIAPHOM U HOHHOM (opMax.

7.2. TlpakThueckwe 3aJaHWsi Ha COCTaBJIEHWE KA4YECTBEHHBIX pEAaKIUi OOHApYKEHUS
OPTraHUYEeCKUX COCTUHECHUH.

9.1. UccaenoBanue 1 XMMUYECKHUI aHAIN3 00bEKTOB OMOChepbl

1. TumnoBbIie pacyeThl O TEMATUKE IKCIIEPUMEHTA.

2. 3agaun Ha BHIYUCIICHUE CPETHEr0 3HAUCHHS IKCIIEPUMEHTAIbHBIX JAHHBIX, TOTPEITHOCTH.

3. 3amanne «XWMHYECKHI COCTaB BOJBI, THUIl BOJBI M CIIOCOOBI €€ TpPUMEHEHUs» (c
HCII0JIb30BAHUEM HOPMATUBHBIX IOKYMEHTOB).

4. 3ananue «B3anMoCBsA3b COCTaBa MOYBBI, TUII [IOYBHI U €€ HA3HAYCHUS.

9.2. UccaenoBanue 1 XMMHUYECKUI aHAJIU3 00bEKTOB TeXHOC(hepPHI.

1. TunoBkIe pacyeThl MO TEMATUKE IKCIEPUMEHTA.

2. 3aiayy Ha BBIYMCIICHUE CPETHETO 3HAUEHUS IKCIIEPUMEHTAIbHBIX IaHHBIX, IOTPEITHOCTH.

3. 3agauu Ha ompeselieHHe METAJJIOB, HEOPraHUYECKUX aHMOHOB M OPraHMYECKUX BEIIECTB B
TEXHUYECKON BOJE pa3HOr0 Ha3HAYCHUSI.

4. 3ananue «XMMHUYECKUI COCTaB TEXHUUYECKOW BOJIBI, TUTI BOABI U CIIOCOOBI €€ MPUMEHEHUS (C
MCIIOJIb30BAHUEM HOPMATUBHBIX IOKYMEHTOB).

IIpumepsl 32124 M0 pa3HbIM TeMaM M CHHIJIMHbI

I. C BapuanTamu oTBETOB

1. B peakuuro, TepMOXUMHUYECKOE ypaBHEHUE KOTOpoid S + O2 = SO, + 297 k[ x, BcTynuia cepa
Maccoi 1 r. KoanyecTBO TEeIIOThI, BBIACIUBILIEECS TPU ITOM, PAaBHO:

A) 9,28 x]JIx

b) 74,25 xIx

B) 29,7 x1x

2. YKaxuTe COJib, BOAHBIA PACTBOP KOTOPOU UMEET LIEIOUYHYIO CPENY

A) cynbdar xanus

b) xnopua amomMuHUS

B) xapOonat xamus

3. Onpenenute Ha3BaHHWE BEIIECTBA, TJIaBHAs IIEb KOTOPOIO COCTOUT M3 YETHIPEX aTOMOB
yriaepoja, COIEPKUT KapOOKCUIIbHYIO TPYIIy U OJIHY BOMHYIO CBSI3b, a TaK)K€ PaJuKalbl METUI U
STHIL.

A) 3-metun-3-3TundyTeH-3-oBas KUCIOTa

b) 3-metun-2-stunbyren-3-oBast KHucIOTa

B) 2-metun-3-3tunbyren-3-oBas KHCI0Ta

dacerHble 327291

4. CocraBbTe XUMUYECKUE (POPMYIBI ABYXATOMHBIX COCAUHEHUM: {CHIMIUA KaJIbLUs, TUIPUL
6apusi, cynbdun xenesa (I11), okenn azota (II), okcun anmromunus, xmopun xenesa (II), autpun 6apus,
okcun prytu (1), okcun cypemsl (V); okcun menu (1), xmopun pryru (I1), HUTpUA Kamus, CUITUITUA
Maraus, TUApUA anroMuaus, cynbdua ceunna (1), 6pomun nunka, okcup yraepoaa (1), okcun xmopa
(V); autpun Harpus, noaua meau (I), okcua xpoma (II), okcua azora (V), ruapun HATpusi, XJIOPHU
xpoma (III), okcun xamus, okeun mbitbsika (I11), cynshun nuaKa}.
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5. Ilpu B3ammonericteum {40; 20; 35} T cmecu {cepeOpa W IUHKA; [IMHKA U MEAH; MEAH H
JKene3a) C COJSHOM KUCIOTOW BBIAENUIOCh {6,72; 2,24; 5,6} n raza (H.y.). OnpenenuTe MaccoBYIO
noiio (B %) {IIMHKa; MeIH; JKene3a} B CMECH.

6.YpaBHSAITE OKUCIUTEILHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO

{MnO> + H2SO4 = MnSO4 + Oz + H20;

Zn + K>Cr207 + H2SO4 = ZnS0O4 + Cr2(SO4)3 + K2SO4 + H20;

KCIO3 + S = KCl + SO} Meromom 3JIeKTpOHHOTO OanaHca; OMpENeTUuTe OKUCIUTENh M
BOCCTaHOBUTEb.

7. Omnpenenute MOJEKYIsSpHYIO (hopMyny yriaeBoaopoza, coaepxaiiero {80%; 85,7%; 75%}
yriepoaa. OTHOCUTENbHAs MJIOTHOCTH MAapOB BELIECTBA 10 {BOJOPOAY; BO3IAYXY; KHCIOPOAY} paBHA
{15;1,931; 0,5}.

A) C4Hs

b) C2Hs

B) CH4

BonpocurenbHbie GopMyJIHMpPOBKH:

8. Kakas Macca yKCyCHOM KHCIIOTHI TTOTpeOyeTcs Jyisl CHHTe3a dTuianerata maccon 140,8 r.
Brixon adupa npumute paBHbIM 80% OT TEOPETUUYECKU BO3MOKHOTO.

9. KakuM peakTHBOM MOXHO OTJIMYUTHh TIJHUUEPUH OT IUIIOKO3bl? CoOCTaBbTE YpaBHEHME
KaueCTBEHHOW PEaKINH JJIsl OOHAPYKEHUSI MHOTOATOMHBIX CITUPTOB HA MPUMEPE TIUIEPHUHA.

10. C moMoIIbt0 Kakoro peakTuBa MOKHO pacmno3Hath rajnoreHua-uonsl (Cl-, Br-, I-)? CoctaBbTe
YpaBHEHHsI KAayeCTBEHHBIX pEaKIMii B MOJEKYSPHOW M HMOHHON (opmax. YKaXuTe NpU3HAKU
peaKkuuii.

3amauM, Kak W Jpyrue JUAaKTHYECKHe 3aJaHusl, MOTYT BBINOJHATH OOY4YaIoLIyl0 H
KOHTPOJMPYIONLYIO PyHKIMH. Perienne 3a1a4 MOKET OCYILECTBIATHCS Ha pa3UYHbIX THUIIAX U ATarax
3aHATHUI.

2.1.3. IIpaKkTHKO-OPHEHTHPOBAHHbIE 32IaHUS

[IpakTHKO-OpHUEHTHPOBaHHBIE 3aaHUS (KAK TEOPETUUECKHUE, TAK U pACUETHBIC), HAITPABJICHBI Ha
pa3BUTHE DPE3YNIbTATOB OOYYEHHS OCHOBHOTO MOIyJs (pasnenbl: «OCHOBBI CTPOCHHS BEIIECTBAY,
«CTpoeHHe U CBOWCTBAa HEOpraHWYECKHX / OpTraHWYecKUX BemecTB», «KuHeTmueckue u
TEPMOJMHAMHYECKHE 3aKOHOMEPHOCTH TNPOTEKaHUs XMMHUYECKHUX peakuuit», «JlucnepcHbie
CUCTEMbI») U BBISBIEHUE XWMHUYECKOW CYITHOCTH OOBEKTOB MPHUPOIBI, MPOU3BOACTBA U ObITa, C
KOTOPBIMHU YEJIOBEK B3aUMOJICHCTBYET B IpoOLIECCE€ MPAKTUYECKON JesTeNbHOCTH (TMPUKIAAHOMN
MOJIYJIh).

[IpakTHKO-OpUEHTUPOBAaHHBIE  3aJlaHUsl ~ MOXXHO  ONPENEIUTh  Kak  IeAaroru4yecku
nepepaboTaHHbIl PparMeHT MpodeCCHOHATHHON IEATENBHOCTH crieruanucta. OHU pa3padaThIBAIOTCS
JUTSL TIPOBEPKH 3HAHWA W yMEHHUU OOydaromuxcs NEeHCTBOBaTh B MPAKTUYECKUX, HETUIUYHBIX,
SKCTpEMAJIbHBIX U JpYrux curyanusax. [Ipy wu3ydeHUM [UCHUIUIMHBI «XUMHS» MPAKTHKO-
OpPUEHTUPOBAHHBIE 3a/1aHUSI TPUMEHSIOTCS 1711 aKTUBU3ALUU y4eOHO-TI03HABATENbHOM 1eATEeIbHOCTH
00y4aromuXxcsl MyTeM «IOTPYKEHHs» UX B MPOOIEMbl XUMUYECKUX HCCIIETOBaHHM, BOSHUKABIINX B
HCTOPHUU Pa3BUTHS HAYKH, WJIM UMEIOUINX MPAKTUUECKOE 3HAUCHHE I YEeJIOBEKa.

[IpuBegeM mnpumepsl NPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHuil 1o pasaenam «CTpoeHue u
CBOICTBa HEOPraHMYECKUX BEUIECTBY, «CTPOEHHE U CBOMCTBA OPraHUYECKHUX BEILIECTBY.

1. KapOokcurepanus
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Hassanue TeMEbl Tema: «IIpon3BOCTBO HEOPraHUUECKUX BEIIECTB. 3HAYEHUE U
pUMEHEHHE B OBITY U Ha MPOU3BOICTBE»

PesynpraTt 00yueHus OOoCHOBBIBaTh 3HAUEHHE W NPUMEHEHHE HEOPraHMYECKHX
BEIIIECTB B OBITOBOM M MPOU3BOICTBEHHOM IESATEIHLHOCTH YEJI0OBEKA
uX (PU3UKO-XUMHUYECKUMH CBOMCTBaMHU

OO01I1e KOMIIETeHIUU OK 01, OK 02

A 3HaKOMO 7 BaM MOHATHE «KapOokcutepanus»? B TepameBTHYECKUX LENSAX HCIOIb3YIOT
razoo6paszHoe BemiecTBo. [1o 3Toi mpuuuHe MOJ0OHYI0 METOAMKY HA3BIBAIOT «Ta30BBIMU YKOJIaAMI.
OTa MeToJIWKa HCIIOJIb3YeTCsl MJid JICUEHUS CepAeYHO-COCYAMCTHIX 3a00JIeBaHMi, MOBBILICHUS
3MacTUYHOCTU KOKU. [loBBIlIEHWE coNep)kaHMs 3TOrO raza B KpOBU TOBOPUT O HEKAYECTBEHHOMU
¢byakun kpoBu. Camoe yIMBUTEIBHOE, YTO OHO HCIIOJIb3YeTCS B TBEPJAOM BHUIE B IHILIEBOM
MPOMBINIICHHOCTH JIJIsl XPAaHSHHSI M IEPEBO3KU MPOAYKTOB: PHIOBI, MsICa, MOPOKEHOTO.

3amanue

Bbi0epuTe 01MH NpaBUIIbHBIN OTBET:

1. O kakoM BelecTBe UAET peub?

A) yraeKkucIbIi ra3

b) kucnopon

B) ammuax

2. Kakumu xuMruyecKuMy CBOMCTBAMHU 00JIaaeT 3TO BELMIECTBO?

A) KHCIIOTHBIMH

b) ocHOBHBIMU

B) amdorepupiMu

3. C ueM MOXKET BCTYyMaTh BO B3aUMOJeiCTBUE?

A) ¢ BOJI0, OCHOBHBIMH OKCHJaMH, LIEJI0YaMU, HEKOTOPBIMHU COJISIMU

b) ¢ BoJ0ii, KUCTOTHBIMH OKCHUJAMHU, LIEJI0YaMU, HEKOTOPBIMHU COJISIMU

B) ¢ Bo110i1, KUCITOTHBIMU OKCHJIaMH, KUCIIOTaMH, HEKOTOPBIMH COJIIMU

4. C moMOIIIbIO KaKOTO BEIIECTBA €r0 MOKHO OOHAPYKUTH?

A) penondranenna

B) 6pomHOIi BoBI

B) u3BecTkoBO# BOJIBI

5. IlpuBenure GakThl, KOTOPHIE JOKA3BIBAIOT OTPUIIATEILHOE BIMSHUE 3TOTO Ta3a Ha
JKETYJOYHO-KHILIEYHBIN TPAKT YeIOBEKa.

2. I[loBapenHnas coJib

Hassanue TeMEbl Tema: «IIpon3BOCTBO HEOPraHUUECKUX BEIIECTB. 3HAUEHUE U
MIPUMEHEHUE B OBITY U HA TIPOU3BOCTBE)»

Pe3ynbrar oOyuenus OO60CHOBBIBATh 3HAUCHNE U PUMEHEHNE HEOPTaHUYECKUX BEIIECTB
B OBITOBOIl M TPOW3BOACTBEHHOW JEATEIBHOCTH YEJIOBEKA HX
(U3UKO-XMMHYECKUMHU CBOMCTBAMH

OO01I1e KOMIIETCHIUU OK 01, OK 02
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U3BecTHO, uTO B MUpe 100bIBaeTcs npuMepHo 100 MUIIITHOHOB TOHH ITOBapE€HHOM COJIU B TOJI.
Ha numieBsie HY>KbI pacX0yeTcs OKOJIO OAHOM YeTBEPTOM 4acTu 3Toro konuuectsa. Kyna sxe uaer
OoCTallbHas COJIb?

[ToBapeHHast CONb COBEPIICHHO HEOOXOAMMA TIPU TTPOU3BOJICTBE MSICHBIX U PHIOHBIX KOHCEPBOB,
OHAa HCIIOJB3YETCS B METAUTYPTHYECKONW OTPACIM IMPOMBINIJIEHHOCTH, TPH 00pabOTKE MEXOB H
Pa3IMYHBIX KO, B TIPOIIECCE MPUTOTOBIICHUS MbLJIA, UACT JJIS TIOTYUYCHHS KaJIbIIMHUPOBAHHON COJIBI,
npuMeHseTcs B Mmeauruae. OCHOBHOM MOTPEOUTENh COJTM — XUMHYECKasi OTPACIb TPOMBIIUICHHOCTH.
B aT0i1 001acTH MCTIONB3YyeTCs HE TOJIBKO cama COJIb, HO U AJIEMEHTBI, COCTaBJIsIoNe ee. B mpoiecce
AJIEKTPOJIM3a €€ pacTBOpa MOIYy4yaroT XJIOp, BOAOpPOA U enkuil Hatp. U3 pacTBOopa eaxoro Hatpa
MOJIy4YaroT TBEPAYIO 1IEN04b — KayCcTUK. CoeIMHsISI BOAOPO/I C XJIOPOM, MOIYYalOT COJISIHYIO KUCTIOTY.

3anaHue: coOCTaBbTEe YPABHEHHUS, ONMCAHHBIX B TEKCTE PeaKIuid.

3. AuerunjieH

Ha3sanue teMEbl Tema: «IIpon3BOCTBO HEOPraHUUECKUX BEIIECTB. 3HAYEHUE U
MPUMEHEHUE B OBITY U Ha IPOU3BOCTBE)»

Pesynbrar oOyuenus OO60CHOBBIBATh 3HAUCHNE U PUMEHEHNE HEOPTaHUYECKUX BEIIECTB
B OBITOBOM M TPOU3BOACTBEHHOW JEATENIBHOCTH YEIOBEKa HX
(bU3UKO-XUMHYECKUMHU CBOMCTBAMH

O01Me KOMIIETEHIINN OK 01, OK 02

OpHUM U3 caMbIX PacpOCTPAaHEHHBIX CIIOCOOOB CBAPKH IJIABJICHUEM SIBIISICTCS ra30Basi CBapKa,
KOTOpasi MPOM3BOAMUTCA C OOpa3oBaHWEM Ta30BOTO IUIAMEHH B KaHajlaX CBapOYHOU TOPEIKH.
OO6pa3oBaHue Ta30CBApPOYHOTrO MUIAMEHU HEBO3MOXKHO 0e3 rasa arerusieHa. TeXHHUYeCKHil aleTHiIeH
MOJIYYatoT U3 KapOuaa Kaablus.

3aganue

1. OObsicHuTe, KakoW (U3UYECKUN TIOKa3aTeslb IO3BOJSET MCIOJb30BaTh AlECTHIICH IS
CBapOYHBIX padoT;

2. CocraBbTe ypaBHEHHUE PEAKIIMU MTOJTYUYCHHS alleTUIICHA;

3. CocTaBbTe ypaBHEHHE pEaKLIUU TOPEHUS AllETUIIEHA;

4. Bprumcnaure 00BEM aleTHICHAa TMOJXYYEHHOro M3 KapOuaa Kamblusi maccod 128 1,
cozepxaiero 5% mnpumeceit, eciau BoIxo1 alleTuiieHa coctaBisieT 80% OT TEOpEeTHUYECKH BO3MOKHOTIO.

4. MoJo4Has1 KHCJI0TA

Hassanue TeMEbl Tema: «Opranndeckue BEIIECTBA B KU3HEACATEIIBHOCTH YEJIOBEKA.
[Tpon3BOACTBO M MPUMEHEHHE OPTAHNYECKUX BEIIECTB B
MIPOMBIITUICHHOCTH

Pesynbrar 00y4ueHus OO60CHOBBIBaTh 3HAYCHUE U NTPUMEHEHHUE OPTaHWYECKUX BEIIECTB B

OBITOBOH M MPOM3BOJICTBEHHON JCATEIHHOCTH YEIOBEKa UX (PU3UKO-
XUMHYECKUMHU CBOHCTBAMA

O01I1e KOMIIETEHIINN OK 01, OK 02
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[TpoMeKXyTOUHBIM MPOAYKTOM OOMEHa Yy TEIIOKPOBHBIX MHBOTHBIX SIBISETCS MOJIOYHAS

KHCJIOTA. 3amax »JTOM KHUCIOThl KPOBOCOCYIIME HACEKOMBIE YIIABIMBAIOT HA 3HAYUTEILHOM
pacCTOsTHUMU.

3amanue

1. [Touemy HacekoMbIe (KOMapbl) OBICTPO HAXOJST CBOIO KEPTBY?

2. YcranoBure (OpMyly MOJOYHOM KHUCIOTHI, KOTOpash MOMOIaeT HAcCeKOMbIM HaXOIHUTh
TEIJIOKPOBHBIX KUBOTHBIX, €CJIM MAaCCOBBIE JIOJIM 3JIEMEHTOB B HEH cocTaBistoT: yriepoaa — 40,00%,
BoJI0posa — 6,67%, kucnmopona — 53,33%.

3. CocraBbTe CTPYKTYpHYIO (OpMYNIy MOJIOYHOM KHCIIOTHI.

HomeHknarype MIOITAK.

HazoBute kuciory mo

4. Ha ocHOBaHUU CTPOEHMS MOJIOYHOW KUCIIOTHI CIIENANTE BBIBOJ O €€ XMMHUYECKUX CBOWCTBAX.

5. Haiigute B MHTEpHETEe WJIM APYrHMX HCTOUYHUKAX MH(POPMALKIO O MPUMEHEHUU MOJIOYHOM
KHUCJIOTBI.

2.1.4. 3ananus JadopaTopHbIX padoT

JlaGopaTopHbie paOOTHI SBISIOTCS BaXXHOM YaCcThIO y4eOHOTO mMpolecca Mo IUCHUIUINHE U
CrocoOCTBYIOT (DOPMHUPOBAHHIO Y OOYUYAIOIMIMXCSA YMEHHH HCCIEA0BaTh XUMHUUYECKHE MPOIECCH U
ABJieHUsl (IUITAaHUPOBAaTh U TPOBOJUTH XHMHUYECKHE HKCIEPUMEHTHI, HCCIEeNOoBaTh BEIIECTBA U
IOpOBEPATh TUIOTE3bl, 00pabaTbiBaTh W HMHTEPIPETUPOBATH PE3YJIbTaThl  IKCIIEPUMEHTOB).
JlaGopaTopHble pabOTHI 0 XUMHH MPETYCMOTPEHBI B Ka)KJOM pa3Jielie OCHOBHOTO M NPHKIATHOTO
Mojynei (tadm. 2).

Tabmuua 2. JJabopaTopHbie pabOTHI 10 XUMHUH

Pazgen

JlaGoparopHuas padora

XUMUYECKUE PEAKIIUU

JlabopaTopnas padora 1. «Peakuuu ruaponuza»

CrtpoeHnue u cBOMCTBa
HEOPTraHMYECKUX
BEIIECTB

JlabopaTopHas padora 2. «CBOICTBa METAJIJIOB M HEMETAILIIOBY

CTpoeHue u CBOMCTBA
OpraHUYECKUX BEIIECTB

JlaGoparopuas padora 3. «[lonydyeHue 3TUIIEHa U U3YYEHUE €T0
CBOMCTB»

Kunernueckne n
TEPMOJIMHAMUYECKHUE
3aKOHOMEPHOCTH
MPOTEKAHUS
XAMHUYECKHUX peaKui

JlaGoparopHasi padora 4 (Ha BbI0Op) «OnpenesieHue 3aBUCUMOCTH
CKOPOCTH peaklry OT KOHIEHTPALUN PEarupyroinX BEIECTBY WIH
«OrmpeseneHue 3aBUCUMOCTH CKOPOCTH PeaKIMU OT TEMIIEPATypPhI»
JlaGopaTopHas padota S. «/3yueHne BIMSIHUS PA3IUUHbIX (PAKTOPOB
Ha CMEILIEHUE XUMUYECKOTO PAaBHOBECHS)

JucniepcHble CHCTEMBI

JlabopaTopHas padora 6 (Ha BbIOOp) «IIpurotoBienune pacTBOPOB»
NN «I/ICCJIC,Z[OBaHI/Ie AUCTICPCHBIX CUCTCM»

KauecTtBennsie
peaxiu 0OHapyKEHUs
OpPraHUYECKUX U
HEOpraHM4YeCcKuX
BEIIIECTB

JlabopaTopHas padora 7 (Ha BbIOOP) «AHATUTHYECKUE PEAKIIUN
KaThoHOB [-VI rpynn» nnn «AHaJIMTUYECKUE pEAKLIUA AaHUOHOBY»
JlabopaTopHas padora 8 (Ha BbIO0Op) «KauecTBeHHbIE PEaKIIUU Ha
OTJZIEJIbHBIE KJIACChl OPraHMYECKUX BellecTBy nin «KauecTBeHHBII
aHaJIN3 OPraHUYEeCKUX COeTUHEHUH MO0 (YHKIIMOHATILHBIM IPYIIIIaM»
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Uccnenosanue u JlabopaTopHas padora 9. «OCHOBBI Ta00pPATOPHON TPAKTUKI

XUMUYECKHUM aHAJIN3 JlabopaTopnasi padora 10 (Ha BbIOOP)
00BEKTOB OHOCHEpHI «OuncTka BoJbl OT 3arps3HeHuiD» «Onpenenenue pH Boabl u ee
KHUCIIOTHOCTH

«OmnpeneneHne KecTKOCTH BOJbI U CIIOCOOBI €€ YCTPaHESHUS»
JlabopaTopHas padora 11 (Ha BbI60p) «OOHapyKeHHE HUTPATOB B
MPOJYKTAaX MTUTAHUS

«HccnenoBanue NpoAyKTOB MUTaHUS HA HATMYUE YTIIEBOAOB (MyKa,
TBOPOT, MOJIOKO, HOTYPT) Ha HAJTMYHE YTIIEBOJOB (Kpaxmall, TJIF0K03a,
caxapo3sa)»

JlabopaTopnasi padora 12 (Ha BbIOOP)

«OOHapyKeHHe HEOPraHMIECKUX pUMeced B IpoOax MOYBbI»
«Omnpenenenne pH BoAHOH BBITSKKYM OYBBI, €€ KUCIOTHOCTH U
IIEJTIOYHOCTH

Uccnenosanue u | JlabopaTopHas pa6ora 9. «OCHOBBI TaOOPATOPHOU MPAKTHKHU
XUMHUYECKHUI aHanmu3 | JIaboparopuasi padora 10 (Ha Bb100p) «Onpenenenue XJI0puaoB
00BEKTOB TEXHOC(EPHI | METOAOM TUTPOBAHUS B TEXHUYECKOU Bozie» «OmnpeeneHue ;KeCTKOCTH
TEXHUYECKON BOJbI METOJOM TUTPOBAHUS

JlaGoparopuas padora 11. «Onpenenenne coepkaHus yrieKucaoro
ra3a B BO3/1yXe MOMEILEHHs dKCIIpecc-MeToioM» JlabopaTopHas
pa6ora 12 (1a Bb160p) «M3roToBIeHNE KPacOK (TIO00P MUTMEHTOB U
CBA3BIBAIOIIUX BELIECTB)»

«HMccnenoBanre CBOMCTB BSUKYLIMX BEIIECTB HA IPUMEPE TUIICA»

1. Bonipocsl 1u1s 1onycka K jJadopaTopHoii padore

a) chopMyIHpyHTE 1ETh TUTAHUPYEMOTO IKCIIEPUMEHTA;

0) 00BsICHUTE, KAaKOH MpoIlecC HA3bIBAIOT THIPOIN30M, KaKO OH ObIBaeT;

B) OOBSCHUTE, KaKHe CYIIECTBYIOT CIOCOOBI JOKa3aTelIbCTBA CYIIECTBOBAHUS THIPOIIH3A
HEOPTaHMYECKUX M OPTaHUYECKHX BEIIECTB;

') 00BSCHUTE, KAK COCTABIISICTCS] ypPaBHEHUE THIPOIIH3A;

1) oObscHuTEe, uTO Takoe pH? Kak 3aBuUCHT MaHHBIN MOKa3aTelb OT KUCIOTHOCTH WM CPEJIbI
pacTBopa;

€) 00BSCHUTE XOJ BHIITOJIHEHUS SIKCIIEPUMEHTA 10 PEILIEHUI0 KaYEeCTBEHHBIX 33/1a4;

’K) TIEPEYUCITUTE OCHOBHBIC AaCIEKThI COOJIFOJACHHS TEXHUKH O€30MacHOCTH TpH padoTe C
arpeCCUBHBIMU peareHTaMu (TUAPOKCU HATPHS).

2. [IpoBeneHne oNbITOB

OobopynoBanue u PeakTuBbl
nocyjaa

1. CrexknsHHbIE 1. PacrBop NaOH
npoOUpKU
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2. IratuB pmguga| 2.
pOoOHUPOK

PactBop Na,SO4

3. PactBop AICI3

4. PacrtBop Na,COs3

5. PactBop Cu(OH)

6. KucnoTHO-OCHOBHBIN HHIUKATOP

AJnroput™m nposenenusi onbita Ne 1

Bonpocel u 3aganus

3apanue Ne 1. B Tpex mpoOupkax moa HoMmepamu
HAXOJSATCS paCTBOPHI TPEX COJIEH: XJIopuaa
ATIOMUHMS, Cyb(aTa HaTpHsl, KapOOHATa HATPHSI.
He none3ysice ApyruMu peakTHBaMu, ONIPEISITUTE
COCTaB KaXKJOH MPOOUPKH.

1. laTh 0OBICHEHHE MPOBEICHHBIM OIIBITAM.
2. CocTaBUTh ypaBHEHUS PEAKIIUH,
MPOTEKAIONIUX B TPOOUPKE B MOJICKYJIIPHOM
1 MOHHOM BHUAaX.

AJITOPUTM NPOBeeHNs onbITa Ne 2

Bonpocel 1 3aganus

3amanue Ne 2. YTo npou3ouieT, eciiv OXJIaauTh
pacTBop KapOOHATa HATPHS WIM JOOABUTH K HEMY
TUAPOKCU HATpUsI?

1.1. Hamuts B mpobupky 1-2 M pacTBopa
KapOOHAaTa HATPHSL.

1.2. Onyctuth MpOOUPKY B CTaKaH C OYEHb
XOJIOJHON BOJOU WA CHETOM.

1.3. [IpoBeputh cpemy pacTBopa Mpu MOMOIIU
KHCJIOTHO-OCHOBHOT'O MHAMKATOPA.

1.4. To6aBUTH K pacTBOpY KapOOHaTa HaTpuUs
TUAPOKCHUJ HATPHSL.

1.Kakoit uHauKaTOp JIydIlle UCIOIb30BaTh
JUISL OTIpEZIeJIEHUs Cpeibl pacTBoOpa’?

2. CocTaBUTh COOTBETCTBYIOLIME YPAaBHEHUS
XUMHUYECKHX PeaKUuii, B MOJICKYISIPHOM U
MOHHOM BHJIAX.

AJITOPpUTM NpoBeeHus onbiTa Ne 3

Bonpocel 1 3aganus

3ananue Ne 3. [IpoOaeMHBIi OMBIT.

1.1. B ogHy poOupKy ¢ pacTBOpOM cynbdara
meau (II) npunuTh pacTBOp rMIPOKCHIAa HATPUS.
1.2. Bo BTOpYIO MPOOHUPKY C paCTBOPOM CyJibdaTa
meu (I1) mpunute pacTBOp KapOoHATa HATPHS.

1. CocTaBUTh COOTBETCTBYIOLIME YPAaBHEHUS
XUMHUYECKHX PeaKUui, B MOJICKYISIPHOM U
MOHHOM BHJIAX.
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1.3. CpaBHUTH BET OOPaA3YIOUIUXCS OCAIKOB.

1.4. OOpaTtuTh BHUMaHWE Ha BHIJICIICHUE Ta3a B
OJIHO U3 MPOOUPOK.

1.5. Onpenenuth, OTKYZ1a MOKET BBIIEIATHCS 3TOT
raz?

1.6. IIpoBepuTh KaueCTBEHHBII COCTaB raza
rOpSIIIEeH JTyYUHKOM.

1.7. OOBSICHUTH TPOUCXOISIIIECE SBJICHHE.

AJNropuT™M nposeaeHus onbita Ne 4 Bonpocel u 3aganus
3ananue Ne 4. [Ipo6ieMHBIN OTIBIT. 1. OOBSACHUTH MPOUCXOJIAIIICE SIBJICHUE.
1.1. K pactBOpy Xj0opuaa alFlOMUHUS TPUITUTH 2. CocTaBUTh COOTBETCTBYIOIIUE YPABHEHUS
pacTBop KapOoHaTa HATpHs. XUMHYECKHUX PEAKIIH, B MOJIEKYJISIPHOM U

MOHHOM BHUJaX.
3. OTBETUTH HAa BOIIPOCHIL.

Jnst yero B MEAUUIMHCKOW MPAKTUKE
UCIIOJIB3YIOT PACTBOP MUTHEBOM COIBI JIsI
MOJIOCKAHUS IIPU BOCTIAIUTEIbHBIX
3aboneBanusax ropia? Kakosa posb
rugposinsa B npupoje? [louemy pactBop
MBLJIa IEHUTCS B BoJe?

3. O0paboTKa pe3yJIbTATOB ONBITOB

1. IlpoaHanu3upoBaTh COOTBETCTBHUE IMOIYYEHHBIX PE3Yy/IbTATOB TUIIAM ruaponusa. Crenarb
COOTBCTCTBYIOIIMEC BHIBOABI.

2. CchopMynrpoBaTh BBIBOJBI O 3aBUCUMOCTH TUIIA THIIPOJIN3a U KUCIIOTHOCTH CPE/Ibl pacTBOpA.

2.2. OneHOYHbIE CPeACTBA PY0EKHOI0 (TEMATHYECKOI0) KOHTPOJIS M0 JUCIUIIINHE
«XuMHD)

PyOexHbIii (TeMaTuyecKuil) KOHTPOJh IO JTUCIHUIUIMHE «XUMHUS» TPOBOAHUTCS B Qopme
KOHTPOJIBHBIX pa0OT MO pa3jiesaM OCHOBHOTO MOJYJIS Ha OTACIbHBIX 3aHATHUAX, KEHCOB U y4eOHO-
HCCJIEI0BATENbCKUX MMPOEKTOB.

2.2.1. KonTpoJbHbIe padoThl N0 pa3aejiaM

KoHTponbpHBIE pabOTHI M0 XUMHUH KaK OLEHOYHBIE CPEICTBA PYOEKHOTO KOHTPOJIS 3aBEPIIAIOT
n3ydyeHue | uinm 2 TeMaTu4ecKux pas3ziesoB OCHOBHOTO MOJYJIA.

Paznen «Xummueckue peaxkuun». KonTtposbHasi padora «CTpoeHue BemecTBa M
XHMHUYECKHe peakIun»

KoHTposibHast paboTa COAEPKUT YETHIPE BUIA 3aJaHUMN:

1. 3amaun Ha cocTaBleHUE XUMUYECKUX (POPMYIT IBYXaTOMHBIX COSAMHEHHI 10 UX Ha3BAHUIO.

2.3aja4u Ha COCTaBJICHHE YPaBHEHUN PEaKIIUii: COeTMHEHUS, 3aMEILICHUS, Pa3JI0KEeHHs, 0OMeHa
U peaKlui ¢ y4acTUEeM KOMIUIEKCHBIX COeAMHEHUN; OKUCTUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUH.

3. 3amaHus Ha COCTaBJICHUE MOJIEKYJSIPHBIX M HOHHBIX pPEaKUUid TUIPOJIM3a COJIEH,

YCTAHOBJICHHUEC U3MCHCHUS KUCIIOTHOCTU CPCIBbI.
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4. 3agaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK IO YPABHEHUSAM XUMHUYECKUX PEAKIIMIL:
MaccoBOW WM OOBEMHON JOJM BBIXOJAa MPOAYKTa PEAKLUUU COCIUHEHHS OT TEOPETHUYECKH
BO3MOYKHOT'0; OOBEMHBIX OTHOIICHUH I'a30B; KOJMYECTBEHHBIX XaPaKTEPUCTUK UCXOTHBIX BEILECTB U
IPOAYKTOB pPEaKLMu; Macchl (00beM, KOJMYECTBO BELIECTBA) MPOAYKTA PEaKIUH, €CIU OJHO U3
BEIIECTB JaHO B BUJIE PACTBOPA C ONPEIAEICHHON MaCCOBOU J10JIEH PACTBOPEHHOIO BEIIECTBA.

Pasznen «CtpoeHue M CBOMCTBA HeOpraHuYeckux BemecTs». KoHTposbHas padora
«CBOMCTBA HEOPraHUYECKUX BELECTB)

KoHTposibHast paboTa COAEPKUT TPU BUJA 3aJaHUN:

1. 3amaym Ha pacyeT MacCOBOM JT0JIH (MacChl) XUMUYECKOTO DJIEMEHTA (COSTUHEHHUS ) B MOJICKYJIE
(cmecn).

2. TlpakTuyeckue 3amaHusi MO KiIaccU(PHUKAIMM, HOMEHKIAType M XHUMHUYECKUM (opmyrnam
HEOPraHMUYECKUX BEILECTB PA3JIMUYHBIX KJIACCOB: ONpPEACIEHUE Kilacca HEOPraHWYECKUX BEILECTB,
Ha3bIBaTh HEOPTaHWYECKUE COCOUHEHHUS MO MEXIYHApPOJHOM M TPUBHAILHOM HOMEHKIJATYpE IO
XUMHUYECKUM (POpMYIIaMm.

3. 3agaHus Ha COCTaBJICHUE YPAaBHECHUN XUMHUUECKUX PEAKIIMI C YHaCTUEM MPOCTHIX U CIOKHBIX
HEOPraHMYECKHUX BEHIECTB: OKCHUIOB METAJUIOB, HEMETaNIOB U aM(OTEpPHBIX AJIEMEHTOB;
HEOpPraHMYECKHUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX THUIPOKCHIOB, HEOPraHMYECKUX COJIEH,
XapaKTEPU3YIOIUX UX CBOIMCTBA U CIIOCOOBI MOTY4EHUSI.

Paznen «CrTpoeHme M cBoONicTBa oOpraHmyeckux BemecTs». KoHTpoabHas padora
«CTpoeHHe U CBOWCTBA OPraHNYeCKHX BellecTB)

KoHnTponpHas paboTa COCTOUT U3 MATH BUOB 3a/IaHUM:

1. 3amanus Ha COCTaBJICHUE Ha3BAHWM OPTraHUYECKUX COCAMHEHUN MO0 XUMHUUYECKUM (hopmyriam
(B T.4. CTPYKTYpPHBIM) C HCIIOJIb30BAHHEM TPHUBHAIBLHOM WM MEXAYHApOAHOW CHCTEMaTHYECKOM
HOMEHKJIATypBhI.

2. 3aaHusl Ha COCTABJICHHWE TOJHBIX M COKPAILEHHBIX CTPYKTYPHBIX (OPMYJ OPraHUYECKUX
BEILECTB OT/AEJIbHBIX KJIACCOB M0 MX HA3BaHUSIM B COOTBETCTBUHU C MEXIYHAPOAHOW HOMEHKIATYPOU.

3. 3agaum Ha ompeneneHue mnpocTeliield (HopMysabl OPraHUYECKOM MOJIEKYJbl, UCXONS W3
3JIEMEHTHOT0 coctaBa (B %).

4. 3agaHusi HAa COCTABIICHUE YPABHEHUN XUMUYECKUX PEAKIINH, UIUTIOCTPUPYIOIIUX XUMHUUECKUE
CBOMCTBA C YUETOM MEXaHMU3MOB IIPOTEKAHUS JAHHBIX PEAKIIUN U TEHETUUYECKOUN CBSI3M OPraHMYECKUX
BEILECTB Pa3HbIX KJIACCOB, B T.Y. [IENOYKHU IPEBPALLIECHUMN.

5. PacyeTHbIe 3a/1a4u 1O YpaBHEHUSM PEAKIIUN C yHaCTUEM OPraHUYECKUX BEIIECTB.

IIpumep KOHTPOJIbHOI PadoThI B popme TecToBbIX 3axanuid (I).
1. BemecTBo, cOCTaB KOTOPOT'O BEIpaXKEH MOJIEKYIIsipHOI (popmymnoii C3Hg, oTHOCHTCS K Kitaccy:
1) apenbt
2) alKaHbI
3) anmKeHbI
4) amKUHBI
2. HazBanue BemectBa, popmyna koroporo: CH3-CH(CH3)-CH>-CH>-OH
1) 6yranon-2
2) MeHTaHoa-2
3) 2-metunbyraHon-4
4) 3-metunbdyranon-1
3. BemectBo, umeroriee Gpopmyny CH>=CH; Ha3biBaetcs:
1) Tomyon
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2) aTUNeH

3) rnmuuepuH

4) npomnaHo

4. BemrecTBo, Ha3BaHHE KOTOPOTO MPOMHOHOBAs KUCIOTA, UMEET (hOPMYITy:

1) CoHsOH

2) (CH3):NH

3) CH3-CH,-COOH

4) C3HyOH

5. ns ankaHOB XapakTepHa peaKius:

1) npucoenunenus H

2) XJIOpUPOBAHHUS Ha CBETY

3) obecuBeunBanus pactBopa KMnOy

4) nonuMepu3aluu

6. MeTaHnoun pearupyer c:

1) Hatpuem

2) BosO#

3) BogopoaoM

4) MmeTaHOM

7. YKCyCHas KMUCJIOTa BCTYIIA€T B PEAKLIHIO C:

1) AgNO3

2) NaCl

3) Na,COs

4) H,O

8. BepHbl 11 yTBEpKICHHUS:

A. AMUHBI TPOSIBIIIIOT OCHOBHBIE CBOMCTBA

b. AMMHOKHUCIIOTBI NPOSIBIISAIOT TOJIBKO OCHOBHBIE CBOWCTBA

1) BepHO TONBKO A

2) BepHO TOJBKO b

3) BepHBI 00a yTBEpKICHUS

4) HEBEPHO HU OJIHO U3 YTBEPKIACHUI

9. YpaBuenne xumnueckon peakuun CoHe+Clh—CoHsClI+HCI sBnsiercs:

1) peakuumeit 3amenieHus, TPOTEKAIOUIEH TT0 paTUKaTLHOMY MEXaHU3MY

2) peakuuei mpucoeIUHEHNS, TPOTEKAIOMIEH TT0 PaJUKAIbHOMY MEXaHU3MY

3) peakuueii 3amMerieHus, TPOTEKAIONIEH 10 HOHHOMY MEXaHU3MY

4) peakuuei NpUCOEINHEHNS, IPOTEKAIOLIEN 110 HOHHOMY MEXAHU3MY

10. B peakuuro «cepeOpstHOro 3epkajiay (C aMMHaYyHBIM PACTBOPOM OKCHA cepedpa) BCTyMaeT:

1) sTanon

2) rroko3a

3) rmnepuH

4) kpaxman

11. VYcraHoBuTE€ COOTBETCTBHE MEXKIYy Ha3BaHMEM BEIIECTBA M KJaccoM (TPYIIIOi)
OpPraHUYECKUX COCIUHEHUN, K KOTOPOMY(-0i) OHO MPUHATIEKHUT.

Ha3zBanue Bemectsa

A) CH;COOH

b) CH3-CH»-CH3

B) CH>=CH-CH>-CHj3
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I') CH3-CH2-OH

Kiacc oprannyeckux coeiMHEHUN

1) onHOaTOMHBIE CLIUPTHI

2) yrieBosl

3) kapOOHOBBIE KHUCTOTHI

4) apoMaTH4eCKUE YIriIeBOAOPOIbI

5) HenpeeNnbHbIE YTIIIeBOAOPOIbI

6) peaeNbHbIE YTIIIEBOAOPOIbI

12. B cxeme nipeBpaiiieHui

1500°C Cakr +Br>

CH4 — X; — 6en3on — Xo

BEIIEeCTBAaMH X1 U X2 COOTBETCTBEHHO SIBIISIFOTCSL:
1) aneTunen

2) aTUneH

3) 6pomOeH30I

4) xnopOeH3071

5) dbenon

6) IUKJIOTeKCaH

13. Onpenenure MoyekyspHyo (Gopmyny BemecTBa, comepxkamiero 37,5% yriuepona, 50%

kucaopona u 12,5% sogopona. OTHOcHTENBbHAS IVIOTHOCTH [1APOB 3TOT'0 BELECTBA 110 BOJOPOAY paBHA

16.

1) CH;0H

2) CoHsOH

3) HCOOH

4) C¢HsOH

14. Ckonpko JTUTPOB BOAOpona morpedyercs st oOpa3zoBanus 10,2 T 3THIOBOTO CHUpTa U3

aleTalbETU/a, €CIU BBIXO IPOAYKTa peakiuu coctasiseT 80%”?

1)6,2n
2)3,1n
3)12,75 n
411,270
IIpumep 3axaHuii 1JIA NMCbMEHHON KOHTPOJILHOM padorsl (II).
1. JaiiTe Ha3BaHUSI OPraHUUECKUM COETUHEHHSIM IO XUMUYECKUM (DOpPMYJIaM C UCTIOIb30BaHUEM

TPUBHUAIBLHON WUJIM MEXKIYHAPOAHON CUCTEMATHYECKOM HOMEHKIIATYPHI:

a) C;HsOH

6) (CH3):NH

B) CH3-CH(NH;)-COOH

r) C3HoN

1) CH;CH,HC=0

e) CsHsCH,OH

2. CocraBbTe IOJIHBIE W COKpAIICHHBIC CTPYKTYPHBIC (OPMYJIBI OPraHWYECKHUX BEIICCTB

OTACIBHBIX KJIACCOB 110 UX Ha3BaHUSAM B COOTBETCTBHH C MCX(HYHapOHHOﬁ HOMCHKHaTypOﬁZ

a) METUJIOCH30T

0) aHUITUH

B) 3-MeTHIOyTaHAJb
T') IUKJIOTEKCEH
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n) 6yranuen-1,2

€) 2-MeTUIIpoIaHo-1

K) OyTHH-1

3) aMUHOYKCYCHas KUCJIOTa

3. CocraBbTe ypaBHEHHS XUMHUECKUX PEAKIIUI COTTIACHO CXEMe MPEeBpaIleHuit:

1500°C Cakr +Br>

CHs —» X1 - X2 — X3

VYKaxuTte TUII 1 MEXaHU3M PEaKLIMU, HA30BUTE 00pa30BaBIIMECS BEIIECTBA.

4. Ompenenute MOJEKYJIsApHYIO (opmyiy BemiecTBa, coaepxkaiero 37,5% yrinepoaa, 50%
kucaopona u 12,5% sogopona. OTHOcHTENbHAS IVIOTHOCTB [1APOB 3TOT'0O BELECTBA 110 BOJOPOAY paBHA
16.

5. CKOIbKO JHUTPOB BOJOpOAa MoTpedyercs it oOpasoBanus 10,2 T 3TUIOBOTO cCrupra U3
aleTalbJErU/a, €CIU BBIXO IPOAYKTa peakiuu coctasisteT 80%”?

2.2.3. Y4eOHO-UCCIe10BATEILCKU A TPOEKT

Ha3BaHue mnpoekTa: COCTaBJICHHE MPOEKTa IIBETHUKA/Caaa/OroponaM B 3aBUCUMOCTH OT
coCTaBa MPOaHATN3UPOBAHHBIX ITOYB.

IIpo6sema uccie10BaHMsA: ONPEIECICHNE BO3MOXKHOCTH Pa30MBKHU IIBETHUKA B COOTBETCTBHH C
JU3aHEPCKUM 3alpocoM M HEOOXOJMMOCTH aJanTaluy JAU3aiHEPCKOro MpOEKTa K MOYBEHHBIM U
KJIMMAaTUYECKUM YCIOBHUSM Ha OCHOBAaHMHM UCCIICIOBAHUS XUMUYECKOTO COCTaBa OB MPEITI0KEHHOTO
y4JacTka.

Lesas nmpoekTa: ONpEaeIUTh BIUSHAE XUMUYIECKOTO COCTAaBa IMOYB Ha MPEIOKEHHOM Y4acTKe
Ha AacCOPTUMEHT pAaCcTeHHH, PEKOMEHJOBAaHHBIX K TIOCAIKe Ui peaju3allid BBIOPAHHOTO
JIA3alHEPCKOTO MPOEKTA.

3amayu npoekra:

1) uccnenoBaTh XUMHYECKHH COCTaB, CTPYKTYpY, KHCIOTHOCTh TOYBBI Ha TPEITIOKCHHOM
y4acTke;

2) uccnenoBaTh HHCOJSIIMIO OTBEICHHOTO JIJIsl LIBETHUKA Y4aCTKa;

3) mpeIoKUTE MEPHI 0 YIYUIIEHUIO KaueCTBa MOYBHI TyTEM BHECEHUS Pa3IMYHbIX YI00pEHUi
U 100aBOK HA MPEUIOKEHHOM y4YacTKe B Cllydyae HEOOXOIMMOCTH;

4) ompeAenUTh acCCOPTUMEHT PACTEHHH B COOTBETCTBHH C BBISBJICHHBIMH OCOOCHHOCTSIMHU
MCCIICIOBAaHHOTO YYaCTKa M TU3aHHEPCKUM 3aIpOCOM;

5) cocTaBUTh MOCAIOYHYIO BEJOMOCTE;

6) MMOATOTOBUTH U MTYOJUYHO MPEICTABUTH MPE3CHTAIIMIO MO TEME MTPOEKTa B KOMaHIE.

PesynbTaTsl 00y4yeHus:

— ONpEENATh MepeueHb HeOOXOAUMBIX HCCIETOBAHUN XUMHUYECKOTO COCTaBa IMOYB U y4acTKa
JUISL COCTaBJICHUS WJIU aJalTallii paHee pa3paboTaHHOTO MPOEKTa IIBETHUKA;

— OINHKCHIBATh 3aBHCUMOCTh ACCOPTUMEHTA PACTEHUI OT KauecTBa MPEAJIOKEHHON MOYBBI IS
00ycTpOiCTBa IBETHUKA,

— CIIOCOOHOCTh HCIIOJIB30BaTh COBPEMEHHBIC CPEJICTBA IOMCKA, aHATW3a M HWHTEPIPETAIHN
uHpopManuu, ¥ HHOOPMAIMOHHBIE TEXHOJOTHH JUISA BBHIMOJHEHUS 33134 MpodecCHOHATBHOM
nesitenbHocTH (OK-2);

— CcII0COOHOCTD AP PEKTUBHO B3aUMOCHCTBOBATh M paboTaTh B KoJulekTuBe U komanze (OK—4).

Pe3yabTaT NpoeKkTHOMH padoThl 00y4aroImerocs:

— MakeT / BuaeomaTepuan / medarHele cpeactBa / 3D-Momenu KOCMHYECKON TEXHOJIOTHH;
IPE3eHTAIMs PEe3yIbTaTOB UCCIEAOBAHUS HAa IPOPECCHOHATBHBIX KOHKYPCAX.

25



®opMa npeacTaBjIeHUus Pe3yJbTaTOB MPOEKTHON padoThI:

— 3alIUTa MPOEKTa C MCIOIH30BAHUEM CPEACTB BU3YAIHM3AIlMU M JIEMOHCTpAuu npoaykra ( /
MakeTa / Bujeomarepuaia / medaTHbIX cpeacTB / 3D-Monenu (Ipu HaIHUYum).

Bo3Mo:kHbIEe BADHAHTHI TEM NMPOEKTOB:

1. UccnenoBanue cocraBa MUHEPaJIIbHOM BOJIbI M PEKOMEHIALIUU 110 €€ UCII0JIb30BaHUIO.

2. UccnenoBanue pa3pyuiarouiero AeMCTBUs TPUPOIHONU BOIbI HA CTPOUTEIbHBIC MATEPHAIIBI.

3. CocraBrneHue TmpoeKTa I[BETHHKAa/oropojaa/caja B  3aBUCUMOCTH OT  COCTaBa
MIPOAHAIU3UPOBAHHBIX MMOYB B COOTBETCTBUU C HU3AMHEPCKUM 3alpOCOM (MOHOXPOMHBIN I[BETHHK,
[BETHUK OJIHOJIETHUKOB, MHOT'OJIETHUKOB, IEKOPATUBHBIN OrOPOJI U JIp.).

4. CocraBiieHre cOQTaHCHUPOBAHHOTO MEHIO Ha JIeHb (HEIEII0) B 3aBUCUMOCTH OT COJCpPKaHUS
XUMHUYECKUX MAaKpO U MUKPORJIEMEHTOB B MPOAYKTaX MUTAHMUS.

5. UccnenoBaHue kauecTBa MUTHEBOM BOJBI.

6. MccrnenoBanue mpoO BOIOTPOBOIHON BOJIBI HA IPEIMET YCTPAHEHUS KECTKOCTH.

7. YcTpaHeHue )KeCTKOCTH BOJIbI B CETbCKOXO03IMCTBEHHOM I€SITETbHOCTH.

8. KonTponb kauecTBa TEXHMYECKON BOJBI Pa3HBIX BHUJIOB B COOTBETCTBUU C METOAUKAMH IO
I'OCT.

9. Co3nanue NeKOpaTUBHOMN ITYKATYPKH.

10. ITurMeHTHI B U3ENHIX U3 CTEKJIA.

11. UccnenoBanue pa3pymarouiero AeiCcTBUs BOJbl HA CTPOUTEIbHbIE MaTEPUAIIBI.

12. OueHka cocTosHUS BO3yXa paboyeil 30HbI CienuanucTa (TeXHOJIOora, CTPOUTENS U T.II., C
ydeToMm obacTu mpodeCCHOHATBHON IEATETPHOCTH) B COOTBETCTBUU C HOPMATUBHBIMU TOKYMEHTAMU

2.3. OnleHOYHbBIE CPEACTBA MPOMEKYTOYHOM aTTECTAIMU MO TUCHUIINHE «XUMMDY

[IpomexyTounass arrecTalss MO JUCHUIUIMHE «XHUMHS» TPOBOAUTCS B dopMme
nudepeHIMPOBaHHOTO 3a4eTa.

Kasxprit 5x3aMeHaIMOHHBINA OUJIET COCTOUT U3 TPEX 3aIaHHM:

1) Teopernyeckoe 3aJaHHe B BHJE BOIPOCAa M3 TEOPETHUYECKOIO COJIEpP>KAaHUS OCHOBHOIO U
MPUKJIAHOTO MOAYJIEH;

2) HpakTHYECKOE 3aJaHue (COCTaBJICHUE YPAaBHEHHI XHMMHMUECKMX peaklHil ¢ ydacThuem
HEOPTaHMYECKUX WM OpPraHMYeCKHX BEIIECTB, B T.4. IENOYEK NPEBpAIICHUNA U KaueCTBEHHBIX
peakuuii OOHapYyKEHUS; XUMHYECKHX (DOPMYIT HEOPraHWYECKUX M OPTaHWYECKUX BEIIECTB, B T.d.
CTPYKTYPHBIX; 3aJaHUsl 10 HOMEHKIAType HEOPraHWYeCKMX M OPraHMYeCKHX BEIIECTB; OIICHKA
U3MEHEHHS CKOPOCTHM XHMHYECKOW peaklMd U HalpaBlIeHHUs CMEIICHHUS pPaBHOBECHUS C
ucnonp3oBanueM npuHiuna Jle-lllarense; oneHka XHWMHUYECKOTO cOCTaBa U OOOCHOBaHUE
MIPUMEHUMOCTH 00BEKTa OHMO- MM TeXHOC]EPHI U T.11.);

3) pacueTHas 3aava (pacyeThl 10 YPAaBHECHUIO XUMUYECKHX PEAKIIMKA, pacyeT MacCOBOM JIOJIH
(Macchl) XMMHYECKOTO 3JIeMEHTa (COCTUHEHHS) B MOJEKYyJe (CMecH); ONpeaelieHHe MPOCTeHIIei
bopMyIbI OpraHUYEeCKOW MOJIEKYIBI, HCXOMS W3 AJIEMEHTHOTO cocTaBa (B %); pacdeThl TEIIOBBIX
3G (HEeKTOB XMUMHUYECKHUX PEaKIHid; pacueThl 3aBUCHUMOCTH CKOPOCTH XHUMHYECKOW pPEaKIUU OT
KOHI[EHTPAIIUU U TEMIIePATypPhl U T.IL.).

IIpumep OuJiera.
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3aganue 1.
Kakoii pacTBOp MCHONB3YIOT JUIsI KAYECTBEHHOW PEaKLUU ONpEAeTICHHUs XJIOPHI0B, OpOMUIOB,
HoaunoB? Hanmumure ypaBHEHUs peakiyii 1 000CHYHTE OTBET.

3aganme 2.
JlaHa cxema npeBpauieHui.
C2H50H A1203,400°_) X1 KMnO4, H20, 0—20"_) X2 HBr (u36.), t_, X3 t_, STHH — —>C2H4O

[IponuiuTte Bce peakiuu U onpeaenanTs Bemectra X1, X2, X3.
3amanmue 3.

OHpGI[CJII/ITC MAaCCOBBIC JOJIM XUMHUYCCKUX DJICMCHTOB B OKCHUAC aJIFOMHMHUA A1203 " BBIPA3UTC
HX B IPOLCHTAX.
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