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@DoH/T OIICHOYHBIX CPENICTB YUEOHOTO TIpeaMeTa pa3paboTaH Ha OCHOBE:

(benepambHOrO TOCYJAapCTBEHHOTO 00pPa30BaTENbHOIO CTaHAApTa CpeAHEro oOIIero
obpazoBanus (nanee — ®I'OC COO), yreepxkaennoro [Ipukazom MunucrepcTBa 00pa3oBaHus 1
Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. N413 (3apeructpupoBad MUHUCTEPCTBOM
tocturu PO 07.06.2012 r. N 24480 (B pen.));

¢benepanbHOi 00pa3oBaTeNbHOM MpOrpaMMbl CcpenHero olmiero obpaszoBaHus (nanee -
®OIT COO), yrBepxkaennoro [Ipukazom MunuctepcTBa npocsemierus: Poccuiickoit denepamm
ot 18.05.2023 r. N 371 (3apeructpupoBan MunucrepcrBom roctuiuu 12 uroins 2023 r. N 74228);

c ydyeToM (enepanbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTeNbHOTO CTAaHJApTa CPEIHEro
npodeccuonaibHoro obpaszoBanus (manee — DPI'OC CIIO) mo cnenmanbHocTH 38.02.03

OmneparmoHHasi JesTeILHOCTh B JIOTUCTHKE, YTBepkaAcHHOro [Iprkazom MunoOpHayku Poccun
ot 21.04.2022 r. N 257.

BuyTtpennsis skcneprusa:
3asenytomast YMYV 3amerra JI.H.



COJEPKAHUE

NNOACHUTEJIbBHAS 3AIINCKA

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

MMPOMEXXYTOYHOM ATTECTAIIAN



IHOACHUTEJIBHAA 3AIIUCKA

@oHJ OIEHOYHBIX CPEACTB MO OO0IIe00pa3oBaTeIbHOMY MpeaMeTy «XUMHUS» IS
cnenuanbHocTH 38.02.03 OmepanoHHasi JAESITEIbHOCTh B JIOTUCTUKE pa3padOTaH Ha OCHOBE
tpeboBanuit ®I'OC COO wu [Ipukasza ot 12 aBrycra 2022 r. Ne 732 «O BHeceHUU U3MCHEHHH B
(benepanbHBIN TOCYIapCTBEHHBIN 00pa30BaTEeNbHBINA CTAaHAAPT CpelHEro oOIiero oopa3oBaHus,
YTBEP)KJICHHBIN MpUKa3zoM MuHHCTEpCcTBa oOpazoBanus U Hayku Poccutickoit ®eneparuu ot 17
mast 2012 1. Ne 413», ¢ yyerom mnpodeccHOHaNbHOM HANpaBICHHOCTU MPOTPaMM CPEIHEro
poeCCHOHAIBHOTO 00pa30BaHus, peain3yeMbIX Ha 0a3¢ OCHOBHOT'O 00IIIETr0 00pa3oBaHus.

OcHoBHast 1enb ¢oHga oneHouHblx YMK — coBeplIeHCTBOBaHHE COAEpIKAHUS
obmeoOpazoBaTelbHOrO  TpenMera st (opmupoBaHuss NMPOGECCHOHATBHO  3HAYUMBIX
KomreTeHIniH. DOHJ OLIEHOYHBIX CPEJCTB MPEACTABIEH KOMIUIEKTOM KOHTPOJIbHO-OLEHOYHBIX
CPEICTB.

1. HACIHOPT ®OHJA OHEHOYHBIX CPEJICTB
no npeaMery « XuMus»
e o0yueHus:
Henpb nzyuenus npenmera «XuMus» Ha 0a30BOM ypOBHE:
- GopMHUpPOBAHUE CUCTEMBl XUMUYECKUX 3HAHWN KaK Ba)KHEUIIIEH COCTABIISIIONIEH €CTECTBEHHO-
HAyYHOU KapTUHBI MUPa, B OCHOBE KOTOPOM JIeXKAT KITFOUEBbIC MOHATHS, PyHIaMEeHTaTbHBIC
3aKOHBI U TEOPUU XUMUHU, OCBOEHUE SI3bIKA HAYKH, YCBOCHUE U TIOHUMaHUE CYIIIHOCTH
JOCTYITHBIX 0000IIEHHI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHHE C UCTOPUEH MX
Pa3BUTHS U CTAHOBJICHUS;
- popMupoBaHUE M pa3BUTHE MPEICTABICHUA O HAYYHBIX METO/IaX TIO3HAHUS BEIIECTB U
XUMHUYECKHUX PEaKIHii, HEOOXOIUMBIX JJIsl IPUOOPETEHH] YMEHUI OPUEHTUPOBATHCSI B MUPE
BEIIECTB U XUMHUYECKHX SIBJICHHUH, UMEIOIUX MECTO B MPUPOJEC, B TPAKTUIECCKON U
MMOBCEAHEBHOM KU3HU;
- Pa3BUTHE YMEHHUI U CIOCOOOB ACSITENTFHOCTH, CBI3aHHBIX C HAOIIOIECHUEM U 00bICHEHUEM
XUMHYECKOTO IKCTIEPUMEHTA, COOTIOACHUEM TTPaBUiI 0€30MMacHOT0 OOPAIICHUsI C BEIIECTBAMM.
- aJanTanys 00yJaromxcs K yCIOBUSM JUHAMUYHO Pa3BUBAOIETOCS MUPA, (HOPMUPOBAHHE
MHTEJJIEKTYaTbHO PA3BUTOM JINYHOCTH, TOTOBOM K cCaM000pa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIILHOMY MIPUHSITHIO TPAMOTHBIX PEUICHUH B KOHKPETHBIX )KU3HCHHBIX CUTYAIIUSX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;
- opMHpOBaHUE Y 00YUAIOIINXCS KITFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMITCTCHIIHH ), UMEIOIIINX
YHHUBEpPCATbHOE 3HAUCHUE [T PA3IUYHBIX BHJIOB ICATEIHLHOCTHU: PEIICHUS POOIIeM, IIOMCKA,
aHanu3a 1 00paboTkH HHpOPMALIUU, HEOOXOIUMBIX Il MPUOOPETEHHS OMbITA JeSITEIbHOCTH,
KOTOpasi 3aHUMaeT BAXKHOE MECTO B MIO3HAHUM XVMHH, & TAKXKE JIsI OLEHKU C TIO3HIIHIA
IKOJIOTMUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHYECKHUX MPOIIECCOB HA
OpTraHHU3M YeJIOBEKa U MPUPOIAHYIO CPELY;
- pa3BHUTHE MMO3HABATEIBHBIX NHTEPECOB, HHTEIUICKTYaTbHBIX M TBOPUECKUX CIIOCOOHOCTEM
00yJaromUXCs: CIIOCOOHOCTH CaMOCTOSITEIFHO IPUOOPETaTh HOBBIE 3HAHMSI 10 XUMUU B
COOTBETCTBUH C KU3HEHHBIMH IMOTPEOHOCTSIMHU, UCTIOIH30BATh COBPEMEHHBIE MH(GOPMAIIMOHHBIE
TEXHOJIOTHH JIJIS IOMCKA U aHalIM3a y4eOHOU U HAyYHO-TIOMYJISIPHOW HH(DOpMAIIMH XUMHUYECKOTO
CoJlepKaHus.

[Inanupyemble pe3ybTaThl 0CBOCHHUS THCIUTIIUHBI

Ocoboe 3HaueHHWE AUCHUIUIMHA HUMeeT MNpud (HOPMUPOBAHMM U PA3BUTHU OOIIUX
komnerennuii: OK02, OK04, OK05, OK09.

B pamkax mporpamMmbl y4eOHOTO mpeamMeTa 0OYyJaroIIUMUCS OCBAMBAIOTCS JIMYHOCTHBIE,
MeTaIpeAMETHBIC U TTPEAMETHBIC Pe3yabTaThl B COOTBETCTBHH ¢ TpeboBanusmu OI'OC cpennero
obmiero oOpaszoBanmsi: nuyHocTHRIE (JI), MetanpenmerHsie (M), mpenMeTHbie Juisi 6a30BOTO
ypoBas (I1), u yenyonennoco yposus (I1y).



Pe3yabTaTnl 00yyeHus

Metoasbl

OLICHKH
JIMYHOCTHBIE PE3YJIBTATHI
B dacTu rpaxaaHcKoOro BOCHHTAHUS OTPaXAOT:
JI1 - chopMUPOBAaHHOCTD I'PAXKTAHCKON MO3ULUU 00YJaIOLIErocs Kak akTuBHOro | Texymmii
1 OTBETCTBEHHOT'O YJICHA POCCUHCKOTO OOIIECTBA; KOHTPOJIb:
JI2 - oco3HaHMe CBOMX KOHCTUTYIIMOHHBIX IIPaB U 0053aHHOCTEH, yBaXKeHHE - TCCTUPOBAHNC;
3aKOHA M IPaBOIOPSIKA,; - BLITIOTHCHHC
JI3 - mpuHATHE TPAIUIIMOHHBIX HAIIMOHAIBHBIX, OOIIEYEIOBEUECKUX KOngom’HHX
I'YMaHUCTUYECKUX U JEMOKPATUYECKUX LIEHHOCTEH; ﬁ; e;; g;)a;TemaM
JI4 - TOTOBHOCTH MPOTHUBOCTOSATH MICOJIOTHH SKCTPEMHU3Ma, HAI[MOHAIN3MA, - oTIPOC 110
KceHO(oOUH, TUCKPUMUHALIMK IO COLUAIBHBIM, PETUTHO3HBIM, PACOBBIM, WHTHBHTY ATHHBI
HaI[MOHAJIFHBIM IIPU3HAKAM; M 3a7aHUIM;
JI5 - rOTOBHOCTB BECTH COBMECTHYIO JEATEIBHOCTh B UHTEPECaX I'PaKJAHCKOTO |- MOATOTOBKA
00I11eCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B ILIKOJIE M JETCKO-FOHOIIECKUX pedepartos,
OpraHu3aLMIX; JOKJIaJI0B,
JI6 - YMCHHE B3aUMOJICUCTBOBATH C COUAIILHBIMHA HMHCTUTYTaMH B COOTBETCTBUHU COOOLIEHNH;
¢ uX QYHKIUSAMH U Ha3HAYCHHUEM; - samiMTa
JI7 - TOTOBHOCTh K T'YMaHUTAPHOMN U BOJIOHTEPCKOM JESATEIbHOCTH; TIPESCHTALII,
B yacTu naTpnoTH4YecKOro BOCHUTAHUS OTPAXKAIOT: TngquKHX

JI8 - chopMUPOBAaHHOCTH POCCHICKON TPaXKAAHCKON HICHTUYHOCTH, ﬁ; OZE’T oB;
NaTPUOTU3MA, YBAXKEHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH NEpe]
Ponunoii, roproctu 3a ¢BOM Kpai, cBOX0 PoauHy, CBOM SA3BIK U KYJIBTYPY, Onenka
IPOILJIOE M HACTOsAIIee MHOIOHAIIMOHAIBHOTO Hapoja Poccuu; Pe3yabTATOB

JI9 - neHHOCTHOE OTHONIEHHUE K TOCYAAPCTBEHHBIM CUMBOJIaM, HUCTOPUUECKOMY U
MPUPOJAHOMY HACIEIUIO, TaMSATHUKAM, OOEBBIM MTOABUTaM U TPYIOBBIM
JOCTHKEHHSIM HapoJia, TpaauuusaM HapoaoB Poccun; noctuxenusm Poccuu B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTHIX, TPYIE;

JI10 - uneitHas yOeKI€HHOCTb, TOTOBHOCTh K CITyXeHHIO OTEUeCTBY U €ro
3aIUTe, OTBETCTBEHHOCTH 32 €ro CyAbOY;

B yactu AYXOBHO-HPABCTBCHHOI'O BOCMUTAHUA OTPAXKAIOT:

JI11 - oco3HaHMe TyXOBHBIX LIECHHOCTEN POCCUICKOIO HApOAa;

JI12 - chopMHupOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHMS;
JI13 - ciocOOHOCTH OIIEHWBAThH CUTYAIIMIO M IPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

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

JI15 - OTBETCTBEHHOE OTHOLIECHHE K CBOMM POAMUTENISAM U (WIJIM) IPYTUM YIeHAM
CEMbH, CO3JJaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHUSA LICHHOCTEN CEMEMHOMN
KU3HU B COOTBETCTBHMHM C TpaauLusMu Hapoaos 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 OTHOIICHUH;

JI.17 - cnocoGHOCTh BOCTIPUHUMATH PA3JIMYHbIE BUBI HCKYCCTBA, TPAIUITUN U
TBOPYECTBO CBOETO U IPYTrUX HAPOJOB, OLIYINATh SMOLMOHAIBHOE BO3IECHCTBUE
UCKYCCTBA;

JI.18 - yOexIeHHOCTh B 3HAUUMOCTH ISl THYHOCTH M OOIIECTBA OTEYECTBEHHOTO
Y MHPOBOTO HCKYCCTBAa, STHUUECKUX KYJIbTYPHBIX TPAJULUIl U HAPOTHOTO
TBOPYECTBA;

JI.19 - rOTOBHOCTbH K CAMOBBIPAXXEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHHE
MPOABJIATH KAYCCTBA TBOp‘ICCKOﬁ JIMYHOCTH,

B dactu ¢usnyeckoro BOCHUTAHUA, (OPMHPOBAHUS KYJIbTYPbI
3I0POBbSI M IMOLIMOHAJIBHOI0 0JIArONMOJIYyYsl OTPAKAIOT:

YCTHBIX OTBETOB

ITpome:KyTOYHBI
# KOHTPOJIb —
nuddepeHupoBa
HHBII 3a4eT




JL20 - chopmupoBaHHOCTE 3J0pOBOTO M Oe3omacHOro oOpasza JKHU3HH,
OTBETCTBEHHOT'O OTHOIICHHSI K CBOEMY 3710POBbIO;

JI.21 - morpeGHOCTh B (hU3UYECKOM COBEPILECHCTBOBAHUM, 3aHATUSAX CIIOPTUBHO-
03[I0OPOBUTEIBHOM JEATEIBHOCTHIO;

J1.22 - akTUBHOE HENPUATHE BPEIHBIX NPUBBIUEK U HHBIX (OPM MPUUMHEHUS Bpea
(bHU3HMUECKOMY M ICHXUYECKOMY 370POBbIO;

B yactu TPYAOBOT0 BOCIIMTAHUA OTPAXKAIOT:

J1.23 - TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPYA0Jto0ue;

JI.24 - TOTOBHOCTh K aKTUBHOM JESTEIIBHOCTH TEXHOJIOTUYECKON M COIMAIbHOU
HAIMpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATh, IJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHSATH TaKyIO A€ TEIbHOCTD;

J1.25 - uaTEpEeC K pa3nuuHbIM chepaM MpoPecCHOHATBHON AeATEILHOCTH, YMEHNE
COBepLIaTh OCO3HAHHBIM BBIOOp Oyaymel mnpodeccur W pearn30BLIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

JI.26 - TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
MPOTSKEHUU BCEU JKU3HH;

B yacTu 3K0J10rH4ecKoro BOCIUTAHUSA OTPAXKAIOT!

JI.27 - chopMHpPOBAHHOCTH HKOJOTHYECKON KYJIbTYphl, IMOHUMAHHE BIIHSHUS
COIIMAIbHO-3KOHOMUYECKUX MPOLIECCOB Ha COCTOSIHUE MPUPOJAHON U COLUATBLHOMN
Cpelibl, 0CO3HAHUE TTI00ATBFHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM;

JI.28 - miaHuMpoBaHUE U OCYIIECTBJICHHE ICHCTBUN B OKpYXKAIOIIEH cpene Ha
OCHOBE 3HaHHMS 1EJIEH YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA;

J1.29 - akTUBHOE HENpUsATUE ACHUCTBUN, TPUHOCSIIUX BPEJ OKpYXKaIoLIeh cpee;
J1.30 - ymMeHue mporHo3upoBaTh HEOIArOMPHUATHBIC YKOJIOTHIECKHE TTOCTIEACTBUS
MPEAIPUHUMAEMBIX AEHCTBUM, IPEAOTBPALIATh UX;

JI.31 - pacimupeHue onpiTa 1eATeIbHOCTH SKOJOTMYECKON HAPaBIECHHOCTH,

B yactu meHHoCTH HAYIHOI'0 MO3HAHUSA OTPAXKaroOT:

J1.32 - chopMHpOBaHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOT'O HA TUAJIOTE
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;
JI.33 - coBepIIEHCTBOBAaHUE S3BIKOBOM M YMTATENBCKOM KYJIBTYphl KaK CpeACTBa
B3aMMO/JICHCTBUS MEXKIY JIOAbMH U IMO3HAHUS MUPA;

JI.34 - oco3Hnanue OECHHOCTH HayLIHOI\/'I ACATCIIbHOCTHU, TOTOBHOCTL OCYIICCTBJIIATH
MIPOEKTHYIO U HCCIEA0BATEIbCKYIO I€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe1bHbIC YHHBEPCAJIbHbIC YUeOHbIE NelCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

M1 - camocrosTenbHO (OPMYIHPOBATh U  aKTYalIU3HpPOBAaTh MpobieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

M2 - ycraHaBiIMBaTh CYLIECTBEHHBIN NPU3HAK WJIM OCHOBAaHUS JI CPAaBHEHMS,
KJ1accuuKanuu u 0000IICHUS;

M3 - ompenenars LEAM AEATENbHOCTH, 3a7aBaThb MapaMETpbl U KPUTEPUU HX
JIOCTHIKEHHS;

M4 - BBISBIATH 3aKOHOMEPHOCTHU M IPOTUBOPEUUS B pACCMATPUBAEMBIX SIBJICHMSIX;
M5 - BHOCUTB KOPPEKTHBBI B ICITECILHOCTD, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB
neiaiaM, OICHUBATh pI/ICKI/I HOCJ’IGI[CTBH?I ACATCIIbHOCTH,

M6 - pa3BUBaTh KPEATHBHOE MBINUICHUE IPH PEIICHUH )KH3HSHHBIX MPOOJIeM;

Ba3oBble ucciiefoBaTe/IbCcKHe JeicTBUA:

M7 - BnajieTh HaBbIKaMH y4€0HO-HCCIICIOBATEIHCKON M TPOCKTHOM e TEIHHOCTH,
HaBBIKAMU pa3perieHus npooiiem;

MS - crtocoOHOCTh ¥ TOTOBHOCTB K CAMOCTOSITEIbHOMY TTOMCKY METO/IOB PEIICHUS
MPAKTUYECKHUX 33/1a4, TPUMEHEHHUIO Pa3JIMYHbIX METOAOB IMO3HAHUS;




M9 - OBJIAACHUC BUAAMH [OCATCIBHOCTU 110 IIOJYYCHHUIO HOBOT'O 3HAHHA, €ro
UHTEpIpeTaly, MNpeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3IMYHBIX Y4eOHBIX
CUTyallusiX, B TOM YHCJIC TP CO3JaHUU Y‘-IG6HI>IX " CONUAJIBHBIX ITPOCKTOB;

MI10 - ¢dopmupoBaHue HAay4YHOTO THUIIAa MBIIIJICHUS, BIIAJICHUE HAyYHOH
TGpMHHOHOI‘HGﬁ, KIIIOYCBBIMHU ITOHATHUAMU U METOAAMU,

MI11 - craButh U ¢GopMyIHpOBaTh COOCTBEHHBIC 3aJadyd B 00pa3oBaTEIbHON
ACATCIIbHOCTH U ) XU3HCHHBIX CUTYAIIUAX;

MI12 - BBISBIATH MPUYUHHO-CIEACTBEHHBIE CBSI3M M aKTyaJIU3UpPOBATh 3a/auy,
BBIIBUT'aTh TUIIOTC3Y €€ PCUHICHUA, HAXOAWUTH ApPryMCHTHI IJId JOKa3aTCJIbCTBA
CBOMX yTBEP)KJICHUH, 3a71aBaTh MapaMeTphl U KPUTEPUU PEILICHUS;

MI13 - aHanu3upoBaTh MOJYYEHHBIE B XOJE€ PEUICHMS 3aJadd pe3yJbTaThbl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

M14 - naBaTh OIIECHKY HOBBIM CUTYAIIHsIM, OIIEHUBATh MPUOOPETCHHBIN OTIBIT;
M15 - pa3pabarbIBaTh IJIaH peLICHHUS TPOOJIEMbI C YUETOM aHaIH3a UMEIOIIUXCS
MaTepUaIbHBIX U HEMaTepPHAIbHBIX PECYPCOB;

M16 - ocymiecTBIAThH Ie/IeHANpPaBIEHHBIA MOUCK MEPEHOCca CPEACTB U CIOCOOO0B
JecTBUS B MPO(ECCHOHANBHYIO CpeNy;

M17 - ymeTh MepeHOCUTh 3HAHUS B MO3HABATEIBHYIO W MPAKTHYECKYIO 00J1acTh
KHU3HCOACATCIIbHOCTH,

MI18 - yMeTh HHTETPpUPOBATh 3HAHMSI M3 PA3HBIX MPEAMETHBIX 00J1acTel;

M19 - BbABUTaTH HOBBIE UJIEU, TIPEAJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS;
M?20 - ctaBUTH MPOOIEMBI M 33]]a4H, TONMYCKAIOIINE aJIbTEPHATUBHBIC PEIICHNUS,

PabGora ¢ unopmanmeii:

M21 - BnaseTh HaBBIKAMH TIOTy4eHHS HH()OPMALIUY U3 UCTOYHHKOB PA3HBIX TUIIOB,
CaMOCTOSITENILHO ~ OCYLIECTBJISITH ~ MOWCK,  AaHalu3, CHCTEMaTU3alUi0 U
WHTEPIPETAINIO HHPOPMAIINH PA3TUYHbBIX BUIOB U (DOPM MPEICTABICHHUS;

M22 - co3nmaBaTh TEKCThl B pas3au4HBIX (opmarax ¢ Y4YeTOM Ha3HAYCHUS
uHboOpMalUM W €€ IeNeBOW ayIuTOpPHH, BHIOMpas ONTHMaJIbHYIO (opmy
MIPEACTABJICHUS U BU3YyaIu3aluy (Mpe3eHTaIus, Tabauia, cxema u Ipyrue);

M23 - orleHHBaTh JOCTOBEPHOCTb, JISTUTUMHOCTh WH(OPMAIIUU, €€ COOTBETCTBUE
MIPaBOBBIM M MOPAJIbHO-3THUYECKUM HOpMaM;

M24 - wucnonb3oBaTh cpenctBa WH(GOPMAIMOHHBIX MW KOMMYHHKAITMOHHBIX
TEXHOJIOTUH  NpU  PELIEHUHM  KOTHUTUBHBIX, = KOMMYHUKATUBHBIX  H
OpPraHM3aIMOHHBIX 3a/lad C COOJII0/IeHHEM TPeOOBAaHHWI PrOHOMHKH, TEXHUKU
0€30MMacHOCTH, TUTHEHBI, pecypcocOepekeHurs, MPaBOBBIX U ITHUYECKUX HOPM,
HOpM MH(OPMALIMOHHON OE30MaCHOCTH;

M25 - BnaseTh HaBBIKAMU 3aIIUTHI JIMYHON HH(POPMAIIHH, COOII0AaTh TPEOOBAHUS
nH(GOPMALIMOHHOM 0€30MacCHOCTH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIe 1eilCTBUS

Oo0nrenue:

M26 - ocymiecTBIsATh KOMMYHUKAITUU BO BCeX cdepax KU3HHU;

M27 - pacmo3HaBaTh HeBepOalbHBIC CpPEACTBAa OOIIEHUS, MOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKM KOH(DIUKTHBIX CUTyalUd U
CMSIT4aTh KOH(IUKTHI;

M28 - BiaaeTh pa3aUYHBIMH CIOCOOaMHM OOIIEHWUS ¥ B3aUMOJCUCTBUS;
apryMEHTUPOBAHHO BECTH TUAJIOT, YMETh CMATYaTh KOH(DIUKTHBIC CUTYaIUH;
M29 - pa3BepHYTO M JJOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C MCIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB;

CoBmMecTHas AECATECJIBbHOCTD:

M30 - moHuMAaTh U KUCIOIB30BATH MPEUMYIIECTBA KOMAaH/IHON U UHIUBUYyaJIbHON
paboTHI;




M31 - BbIOMpATh TEMAaTUKY U METOABI COBMECTHBIX JIEHCTBHI C y4eTOM OOIIMX
MHTEPECOB, M1 BO3MOXKHOCTEN KAXKI0T0 YWICHA KOJUICKTHUBA;

M32 - ppuHuMaTh 1€ COBMECTHOM JESTENIbHOCTH, OpPraHU3O0BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JOCTHMIXKEHHIO: COCTAaBIAThH IUIAH JEHCTBUH,
pacmlpenenaTh poJid ¢ Y4eTOM MHEHUH YYaCTHUKOB OOCYXKIATh PE3YJIbTATHI
COBMECTHOM pabOTHI;

M33 - oueHuBaTh KauyeCTBO CBOEro BKJaJa M KaXKJIOTO YYaCTHMKAa KOMaH]IbI B
oOIIUi pe3yNbTaT 1Mo pa3padOTaHHBIM KPUTEPHUSIM;

M34 - mpennaraThb HOBBIE MPOEKTHI, OLEHHUBATh WJEU C MO3ULIHUH HOBU3HBI,
OPUTHHAIBHOCTH, TPAKTUYECKOU 3HAYUMOCTH;

M35 - KOOpOWHUPOBAaTH M BBINOJHATE PAOOTYy B YCIOBHUSX pPEaTbHOTO,
BUPTYQJIBHOTO 1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

M36 - ocyliecTBIsTh MO3UTUBHOE CTPATETMUYECKOE IMOBEACHHE B Pa3IMYHBIX
CUTYaIMSX, MPOSIBIISITh TBOPUECTBO U BOOOpakeHNE, ObITh MHUIIMATHBHBIM.

PeryjasiTuBHbIC YHHBepcaJbHbIe y4eOHbIe 1eiicCTBUS

Camoopranusanms:

M37 - caMOCTOATENBbHO OCYHIECTBISATH MO3HABATEIBHYIO I€ATEIbHOCTD, BBISBIISATh
po0JIeMbl, CTaBUTh U (HOPMYTUPOBATh COOCTBEHHBIE 3a7]a4i B 00pa30BaTeIbHON
NEeSATEIbHOCTH U JKU3HEHHBIX CUTYaIUsX;

M38 - caMOCTOSITEIBPHO COCTAaBJIATh IUTAH PEIICHHS MPOOJIEMBI C yd4eTOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOYTEHU;

M39 - naBaTh OLIEHKY HOBBIM CUTYaIIHSIM;

M40 - paciipsaTh paMK# Y4€0HOTO MPEAMETa Ha OCHOBE JINYHBIX MPEAIOYTCHHIA;,
M41 - nenaTh 0OCO3HAHHBINA BEIOOP, APTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIEHUE;

M42 - onileHUBaTh MPUOOPETECHHBIH OIIBIT;

M43 - cniocoOGCcTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOW IPYIULIUN B
pa3HBIX O00JIACTSAX 3HAHHWM, IMOCTOSHHO IIOBBIIIATH CBOM OOpa30BaTECIIbHBIA H
KYJIbTYPHBIN YPOBEHb;

CaMOKOHTPO.Ib:

M44 - naBath OLIECHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBHI B JACSATEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

M45 - BnageTb HaBbIKAMHM I103HABATEIbHON peduieKcHn Kak OCO3HAHHS
COBEpIIAEMBbIX JEHCTBUM W MBICIUTENBHBIX IPOLECCOB, HX pPE3YyNbTaTOB U
OCHOBaHHIA;

M46 - ucnonb30BaTh MpUEMbI peIICKCUU I OIICHKH CUTYaIMH, BLIOOpAa BEPHOTO
peleHus;

M47 - ymeTh OLIEHMBATh PUCKHM U CBOEBPEMEHHO MPUHUMATh PELICHHS MO HMX
CHI)KEHHIO;

OMOIMOHAJLHBIA NHTEJIEKT:

M48 — cdopMHPOBAaHHOCTH CaMOCO3HAHUS, BKJIIOYAIOLIETO CIIOCOOHOCTD
MOHUMAaTh CBOE 3MOIMOHAIILHOE COCTOSIHME, BUAETHh HAMpaBiICHUS pa3BUTHUS
COOCTBEHHOI AMOIIMOHANBHOI chepbl, OBITH YBEPEHHBIM B cele;

M49 - chopmMupoBaHHOCTh CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb,
YMEHHE MpPHUHUMATh OTBETCTBEHHOCTb 3a CBOE TIIOBEACHUE, CIOCOOHOCTh
aJIalTHPOBAThCA K SMOIMOHAIBHBIM HU3MEHEHHUSIM U MPOSBIATH THOKOCTb, OBITH
OTKPBITBIM HOBOMY;

M350 - chopMupOBaHHOCTH BHYTPEHHEH MOTHBAIIMHU, BKIIOYAIOIIEH CTPEMIICHHE K
JOCTUKEHUIO 1IEJIN U yCIIEXY, OITUMU3M, NHULIUATUBHOCTb, YMEHHE J€HCTBOBATD,
UCXOJIS1 U3 CBOMX BO3MOXKHOCTEH;




M51 - chopMHpPOBaHHOCTH SMIIATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATH
SMOLMOHAIIBHOE COCTOSIHUE JAPYIMX, YYUTBIBaTh €ro MpHU OCYLIECTBICHUU
KOMMYHHKAIUH, CTIOCOOHOCTh K COUYBCTBHUIO U COTEPEKUBAHHIO;

M52 - chopMHPOBAaHHOCTH COLMAIBHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH
BBICTPanWBaTh OTHOIICHUSI C APYTUMU JIOJbMU, 3a00TUTKCS, IPOSBIISATH UHTEPEC U
paspeniath KOH(JIUKTHI,

Ilpunsitue ceds U APYrux:

MS53 - mpuHUMAaTh ce0s1, TOHNUMAasi CBOM HEAOCTATKH M JIOCTOMHCTBA;

M54 - nprHEMaTh MOTUBBI M apTYMEHTBI IPYTUX JIFOAEH IPU aHAJIN3€ PE3YyIbTaTOB
NESTEIIBHOCTH;

M55 - mpusHaBaTh CBOE MPaBO U MPaABO APYTHX Ha OIINOKY;

MS56 - pazBuBaTh CHOCOOHOCTH BUJETH MUD C IMO3HITMH IPYTrOTO YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATHI

(6a30BBII YPOBEHB)

II1 - cdopMUPOBAaHHOCTh NPEACTABICHUNA: O XWUMHYECKOM COCTaBIISAIOLICH
€CTCCTBCHHOHAYYHOM KapTHUHBI MHpA, POJM XUMUU B IIO3HAHUU SBJICHUU
npupoabl, B (OPMHPOBAHWU MBINUICHUS M KYJIbTYphl JIMYHOCTH, €€
(YHKIMOHAJIBHON T'PaMOTHOCTH, HEOOXOAMMOW Ul pPELICHMs] MPaKTHYECKHX
3aJa4 M SKOJOIMYeCKHM OOOCHOBAaHHOTO OTHOUICHHS K CBOEMY 3/I0POBBIO H
MPUPOJHON Cpelie;

[12 - BrageHue CHUCTEMOM XHMMHYECKHX 3HAHHUM, KOTOpasi BKJIOYAECT:
OCHOBOTIOJIATAIONINE TIOHSATUS (XUMUYECKHI JJIEMEHT, aToM, »JJICKTPOHHAs
obonouka atoma, s-, p-, d-dJEKTPOHHBIE OpOWTAIIM ATOMOB, MOH, MOJICKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN 00beM, YTIIEPOIHBIN CKeNeT, PyHKITMOHATbHAS
rpymmna, paaukal, HW30MEpHus, H30MEpPbl, TOMOJOTHYECKUU psiji, TOMOJIOTH,
YTJI€BOJOPOABI, KHCIOPOJ- M a30TCOJACPXKAIINE COCTUHEHUs, OWOIOTHYECCKU
AKTHBHBIE BeIIeCcTBa (YTIEBOIBI, JKUPBI, OCIIKH ), MOHOMED, TOTUMEDP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, KPUCTAJUIMYECKass PEIIeTKa, THUIIbI
XUMUYECKUX  peakiuil  (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE,  JK30- U
SHJOTEPMHUYECKHE, pEaKIMd HWOHHOTO OOMEHAa), pacTBOp, OSJEKTPOJHTHI,
HEAJIEKTPOJIUTHI, ANEKTPOIUTHYECKAS JIHCCOIHAIINS, OKHCJIUTEIIb,
BOCCTAHOBHUTEJb, CKOPOCTh XHMHYECKOW pEaKIUHh, XMMHYECKOE PaBHOBECHE),
TEOPHUH U 3aKOHBI (TEOPHUSI XUMUYECKOTO CTPOCHUSI OPraHMueCKUX BeniecTB A.M.
bytnepoBa, Teopus 3JEKTPOJIUTHYECKON AUCCOIMALIMM, MEPUOJUYECKUN 3aKOH
J.1. MeHnneneeBa, 3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKU I
SI3BIK XUMHH, (PAKTOJIOTUIECKHUE CBEIACHHUS O CBOMCTBAX, COCTaBE, MOJYYCHUH U
0€30MacHOM HCIIOJIb30BAaHUN BAXKHEUITNX HEOPTaHUYECKUX U OPTraHHMYECKUX
BEIIIECTB B OBITY U MPAKTHUUECKOU JIEATETLHOCTH YEJIOBEKA,

13 - chopMUpPOBaHHOCTH YMEHHH BBISBIATH XapaKTEPHBbIC MPU3HAKU U
B3aUMOCBA3b NU3YUYCHHBIX HOHHTHﬁ, MPUMCHATH COOTBCTCTBYIOIIUC MMOHATUS IIPU
ONKMCAHUU CTPOCHHUS U CBOMCTB HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB U UX
npeBpameHHﬁ; BBISIBISITH B3aHMOCBS3L XMMHYECKHX 3HAHUU C IMOHATUSIMU U
MPEJICTABICHUSIMU IPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

[14 - chopMUPOBAaHHOCTH YMEHHUH HCIIOIB30BaTh HAMMEHOBAHUS XHMHYECKUX
COCMHEHUN MEXIYHApPOJHOTO COK3a TEOPETHYECKOW M MPHUKIAAHON XUMHUHU U
TpI/IBI/IaJII:HBIe Ha3BaHUA Bﬁ)KHGfIHIHX BCIICCTB (E)TI/IJIGH, allCTUJICH, I‘JIIfll_IepI/IH,
dbenon, dhopmanbaeru, yKCycHas KUCJIOTa, TIUIUH, YTapHBIM ra3, YIJIEKUCIIBIA
ra3, aMMHaK, TalieHas U3BECTh, HETallleHass N3BECTh, MUThEBAs COJA U JIPYTHX),

Texymmi
KOHTPOJIb:
- TECTUPOBAHHUE;
- BBITIOJTHEHHE
KOHTPOJIBHBIX
pabort 1Mo Temam
TpenMeTa;
- OTIPOC TIO
VHAWBUTY AJTEHBI
M 3aJ]aHHsIM;
- MOATOTOBKA
pedepatos,
JOKJIAJIOB,
COOOIICHMIA;
- 3aIIMTa
Mpe3eHTalNi,
TBOPUYECKUX
pabor,
MIPOEKTOB;

Onenka
pe3yabTaToB
YCTHBIX

ITpome:kyToUH

bIil KOHTPOJIb —

IuddepeHInpoB
AHHBINI 3a4eT




COCTaBJIATH (DOPMYIIBI HEOPTaHWYECKHX W OPraHWYECKHX BEIIECTB, YpaBHEHHUS
XUMHYECKHX PEaKIHUil, OOBACHATh HX CMBICH; IOATBEPKAATh XapaKTepHbIC
XUMHYECKHE CBOMCTBa BCIICCTB COOTBCTCTBYOIIMMU OSKCIICPUMCHTAMU U
3alUCAMHU YPABHEHUN XUMUYECKUX PEAKIINIA;

15 - chopMHpPOBaHHOCTH, YMEHUN YCTaHABIWBATH MPUHAICKHOCTh U3YUCHHBIX
HCOPTaHUYCCKUX U OPraHNYCCKUX BCUICCTB K OMMPCACIICHHBIM KjIaCCaM U IrpyIlinam
COCIMHEHUH, XapaKTepHU30BaTh UX COCTAaB M BAXKHEHIINE CBOWMCTBA; OMPENCIIATh
BUJIbI XUMUYECKHX CBS3eH (KOBaJCHTHAsI, HOHHAS, METAJNIMYECKasi, BOJIOPOIHAS),
TUIBl KPUCTAJUTMYECKUX PEIIETOK BEIIeCTB; KIacCU(UUUPOBATh XMUMHUYECKHE
peakiuu;

[16 - BiageHWe OCHOBHBIMH METOJAaMU HAy4yHOIO IIO3HAHMS BEIIECTB U
XUMHUYECKHX SBIICHUN (HabmoneHue, U3MEpEeHue, 9KCIEPUMEHT,
MOJIEJTMPOBAHUE);

I17 - cdopMHUPOBaHHOCTb YMEHHUH NPOBOIUTH pacUeThl IO XHUMHYECKHM
dbopMynaM U ypaBHEHUSIM XMMHUECKHUX PEAKIIUI ¢ NCIOJIb30BaHUEM (DU3HUECKUX
BEJIMYMH, XapaKTEPU3YIOIIUX BEILIECTBA C KOJWYECTBEHHON CTOPOHBI: MaccChl,
o0beMa (HOpMaIbHBIE YCIOBHS) Ta30B, KOJHMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTEMHbBIE XHUMHUYECKHE 3HAHMS [UIsl HPUHATHS PEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

[18 - chopMHpPOBAaHHOCT, YMEHUUW IIJIAHUPOBATh M BBHITIOJHATh XUMHYECKHI
OKCIEPUMEHT (TIPEeBpAIICHUsI OPraHMYECKUX BEIIECTB IPH HArpeBaHHH,
MOJIyYeHUE STWJIEHa M HU3Y4YE€HHE €ro CBOMCTB, KayeCTBEHHbIE pEaKlUU Ha
QJIBJICTU/IBI, KpaXMall, YKCYCHYIO KUCIIOTY; ICHATypalus OCITKOB PY HarPEBaHUH,
[[BETHBIE pEaKIUu OeJIKOB; MPOBOJUTH PEAKIIMH HMOHHOTO OOMEHa, ONpenessTh
Cpedy BOJHBIX PacTBOPOB, KaUeCTBEHHBIC PEaKIUU Ha Cyiabdar-, KapOoHAT- U
XJIOpUJI-aHUOHBI, Ha KaTHOH aMMOHMS; pelaTh SKCIEpUMEHTalIbHbIE 3a/1a4H 10
temaM "Meramibl" n "Hemeramibl") B COOTBETCTBMM C INpaBUIaMHM TEXHUKU
0€30MacHOCTH IMpU OOPAIICHUH C BEIIECTBAMH U JTA0OPATOPHBIM 000PYI0BAHHUEM;
NPEACTaBIATh PE3yAbTaThl XUMHUECKOTO JKCIepUMEHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX PeaKIuil U (OopMYIHUpPOBaTH BBIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

I19 - chopMupOBaHHOCTH YMEHHS aHAIM3MPOBATH XUMHUUYECKYIO MH(OpPMAIIHIO,
NOJy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpEACTB MaccoBOM HMH(pOpManuu, cerb
WnuTepHer u apyrue);

IT10 - cdhopMUPOBAHHOCTH, YMEHUH COOMIOMATh MpaBUIa AKOJIOTHYECKU
1eNIeco00pa3Horo TMOBEACHUS B OBITY W TPYIOBOH JIESITEIHHOCTH B IEJSIX
COXPAHEHHSI CBOETO 3/I0POBbS M OKPYXKAIOUIEH MPHUPOIHON CpPEIbl; YIUTHIBATH
OITaCHOCTh BO3/ICHCTBUS Ha JKUBBIC OPTaHU3MBI OITPEICIICHHBIX BEIIECTB, TOHMMAsI
CMBICT TIOKa3aTells MpelebHON JOMYCTUMON KOHIICHTPAIUH;

[111- nmns oOydarommxcss € OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBSI:
c(OPMUPOBAHHOCTh yMEHHUS TMPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX
METO/IaX MMO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHUIA;

[T12- nyist crenbix U cIaOOBHAALIUNX O0yYAIOIINXCs: CPOPMUPOBAHHOCTh YMEHUS
HCITOJIH30BaTh pelbe(hHO TOUeUHYI0 cucTeMy o0o3HaueHui JI. bpaitns muist 3anmucu
XUMUYECKUX (HOPMYII.




KouTposib 3a 3HaAHMSAMH, YMEHHSIMH ¥ HABBIKAMH OCYyIIeCTBIsieTcs B (opme
KOHTPOJIbHBIX, TECTOBBIX pabOT U OMpoce Ha ceMHUHapax. B cooTBeTcTBUU ¢ pabouuM y4yeOHBIM
IUTAHOM 10 TmpeaMery «XUMHS» TPOBOAUTCA TNPOMEXKYTOUHAs arrecTanus B ¢dopMme
oughgpepenyuposannozo 3auema 60 2m cemecmpe.

2. Ouenounble cpeacTBa M0 UCHHILIHHE «XHMUSD

2.1. OneHOYHbBIE CPEACTBA TEKYHIEr0 KOHTPOJIS MO M CHUIINHE «XHUMM D)

Texymuii KOHTPOIIb PE3yabTATOB 00YUECHUS MOKHO OCYIIECTBISTh Pa3IMUYHBIMA METOIaMHU
U C MOMOIIBIO PA3JIMYHBIX OLEHOUHBIX cpeAcTB. [lo nucuumimne «XuMus» B Ka4eCTBE CPEICTB
TEKYIIEro KOHTPOJISI IPUMEHSIOTCS BOIIPOCHI JIJIsl OpraHU3allMi YCTHOTO U MMUCbMEHHOTO OIpoca,
CUCTEMBI 3aJaHWil B TECTOBOW ¢opMe, 3aJaud M YIPaKHEHUs, MPAKTUKO-OPUECHTHPOBAHHBIC
3aaHusl (TEOPETUYECKHEe, pacyeTHBIC, CUTYAI[MOHHBIC), JTA0OpaTOpHBIE pPabOTHI W JIpyrue
OlLICHOYHbIE MeponpuaTus. Hike mpuBeaeM npruMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHUii B TeCTOBOM (hopme

Cucrtema 3amaHuii B TECTOBOM (popMe — 3TO cojeprKaTeiabHas CHCTEMa, OXBaThIBAIOIIAS
B3aUMOCBSI3aHHBIE 3JIEMEHTHI 3HaHUU. B oTiiMune OT TeCTOB, B cUCTEMaxX 3aJaHUil BEPOATHOCTh
MPaBUIILHOTO OTBETA HAa MOCIEAYIONIEe 3alaHHE MOXKET 3aBUCETh OT BEPOSITHOCTH MPABUIILHOTO
OTBETA Ha MPEbIIYIINE 3aJaHuUs.

J1y1st TOro 4TOOBI Ha OTHOM COZIEPIKATEITLHOM MaTepHalie MOKHO OBLIIO COCTAaBUTh HECKOJIBKO
BapUaHTOB TECTa, KOHCTPYUPYIOT 0a3y 3amaHuii B TecToBor (hopme. Eciiu ecTh KOMITbIOTEPHBIC
IPOrpaMMbl FeHEepallii TECTOB, TO B IPOrpaMMy CO3JaHMsI TeCTa BBOAUTCS 0a3a, BKIIIOYAOIIAs B
ce0sl mapayyieNibHbIE 0 COJIEP’KaHUI0 U TPYAHOCTH BapHAHTHI OJJHOTO U TOTO K€ 3aJaHus. ITO
03HAYaET, YTO NMPOBEpPKa 3HAHUS MPU3HAKOB, CBOICTB, COCTaBa, PYHKLINN OTHOTHUITHBIX 0OBEKTOB
MO>KET OBITh OpPraHHM30BaHA Ha 0a3e OJHOTO U TOTO K€ 3a/IaHUs, MEHSIOIIETO B CBOEM TEKCTE
TOJILKO HAa3BaHUE OSTHUX OOBEKTOB. OTH 3aJlaHUsl Ha3bIBAIOT (HACETHBIMHU, T.€. HMEIOIIMMHU
MIEPEMEHHBIE 3JIEMEHTHI.

[IpuBenem npuMep cucTEMBI 3a1aHUI B TECTOBOI (hopMe, BKITIOUAIONIe aceTHbIE 3a1aHUs
(paceTs! B 3a1aHUU 3aKITI0OUEHBI B (PUTYpHBIE CKOOKH).

Hassanue TeMEbl Tema: «CTpoeHrE aTOMOB XMMUYECKUX 3JIEMEHTOB U
MIPUPOJIA XUMHUIECKOH CBS3H

Pesynprar 00yueHus CocraBnarh XUMHYECKHE (GOPMYJIbl COSAUHEHUW B
COOTBETCTBUU CO CTEMEHbIO OKHUCICHUS XUMHUYECKUX
3JIEMEHTOB, UCXOMs u3 BaJICHTHOCTH u

SJICKTPOOTPULATCIIbHOCTHU

O01Ire KOMIIETEHIINN OK 01

Bbi0epuTe 01MH NpaBUIIbHBIN OTBET:

1. Atombr C 1 Si UMEIOT OJJMTHAKOBOE YHCIIO:

A) HEHTPOHOB B s1/Ipe

b) sHeprernueckux ypoBHEH

B) 251eKTpOHOB Ha BHEIIHEM YHEPTEeTHUECKOM YPOBHE
I') anexTpoHOB



2. B pany xumudeckux 3meMeHToB Li—-Be—B—C meTtannmnueckue cBoiicTBa:
A) ycunuBaroTcs

b) ocnabeBaror

B) He menstorcs

I') n3meHnstoTCs NepuoInIecKu

3. K s-a51eMeHTaM OTHOCHUTCS:

A)K

b) S

B) Fe

I) Br

4. ITyrem coennHeHust aTOMOB 1o HoMepoM 11 u 17 oOpazyercst BeImecTBO ¢ XUMUYECKOM

CBSI3bIO:
A) nonHoit
b) koBasleHTHOM TTOJISIpHOI
B) xoBasieHTHOM HEMOSIPHON
') MeTamaeckoi

5. {KONMMYEeCTBO 3JIEKTPOHOB B aTOME; KOJUYECTBO SHEPreTUUECKUX YPOBHEH; KOJIMUECTBO

3JIEKTPOHOB HA MOCJEIHEM JHEPreTHYEeCKOM YpPOBHE; KOJMYECTBO MPOTOHOB B SApE aToMa}

COOTBETCTBYET
A) HOMepy nepuozaa
b) Homepy rpynmsl
B) mopsinkoBomMy HOMEpy
6. {xmopuny Oapus, aamMasy, aMMHaKy, CEPHOU KUCIIOTE} COOTBETCTBYET
A) MOHHasl XMUMHYECKas CBA3b
b) xoBaneHTHas nmossipHasi XUMUYecKasi CBSI3b
B) xoBaneHTHas HEeNoOJsIpHAsi XUMUYECKasl CBSI3b
7. {cBs13b, 0OpazoBaHHAA 32 CUET 00pa30BaHUs OOIIMX JIEKTPOHHBIX Map; CBS3b,

o0Opa3oBaHHas 3a c4eT 00OOIIECTBICHHUS BAJICHTHBIX 3JIEKTPOHOB; CBSA3b, 00pa30BaHHAs 33 CUET

AIIEKTPOCTATUYECKUX CUJI MPUTSKCHHSI} HA3bIBACTCS

A) nonunoit

b) merammueckoit

B) xoBasieHTHOM

8. {B mopsiaKe BO3pacTaHUs METANTMYECKUX CBOMCTB; B MOPSAKE YObIBaHUS pajnyca
aTOMOB; B IIOPSAJIKE BO3PACTAHUS KHCIOTHBIX CBOMCTB JIETYYUX BOJOPOJIHBIX COETUHEHUH }
DJIEMEHTHI PACTIONIOXKEHBI B PSITY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL 1

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

A) obmas popmyia geTydero BogopoaHoro coenquuenns RH4

b) He 0OpasyroT neTydnx BOAOPOJIHBIX COCTMHECHUM

B) 1o 3aBepiieHns SHEPreTHUYECKOro ypoBHS HE XBAaTaeT TPEX NEKTPOHOB

10. Cpenu BemiecTB, ykazanHbIX B psay {NH3, Oz, HCI, SO,; CaO, HNO3, C12, CO2;
H2S04, HI, CuCl2, CH4, NH3} konu4ecTBO COeAMHEHMIA ¢ KOBATCHTHOM MOJISIPHOM CBSI3bIO
paBHO

A) Tpem



b) nBym

B) uersipem

11. Xumuueckas CBsI3b B MOJIEKYJIax {030HA U XJIOPHUIA KAIbLIUs; CEpHOU KUCIOTHI U
XJIOpU/Ia aMMOHMUSI; CEPHOM KUCIIOTHI U 030Ha} COOTBETCTBEHHO

A) KOBaJIEHTHAs NOJISIPHAS U NOHHAA

b) koBaneHTHas nosispHas U KOBaJICHTHAs HEMOJIApHAs

B) xoBaneHTHas HeMoNIApHAS U MOHHAsI

Kak BHIHO W3 NpUBEACHHOrO0 INpuMepa, Kaxjaoe (aceTHoe 3aJaHHEe MOXKET ObITh
IpeoOpa3oBaHO B HECKOJIIBKO Pa3IMYHBIX BapHAHTOB OAHOTO 3aJaHuUs TecTOBOW cucteMsl. [Ipu
OpraHu3allui aBTOMATH3UPOBAHHOTO TEKYIIETO0 KOHTPOJIS MOSABISETCS BO3MOKHOCTD T€HEepaIiu
OOJIBIIOr0 KOJWYECTBA BApUAHTOB TECTa, MPU ATOM 3aJaHUs, MOJydeHHbIE U3 dacera, OyayT
napaieNbHbI IO COJIEPKAHUIO U TPYTHOCTH.

2.1.2. IlpakTryeckue 3aJaHUA U 321240

[IpakTHueckue 3agaHusl W 3aJa4d, 4YacTO MCHOJb3yeMbIE B KAueCTBE JNUJAKTHYECKUX
CPEICTB B €CTECTBEHHOHAYYHBIX IUCIUIUIMHAX, TaKXKe MOTYT ObITh (aceTHbIMH. Bo3moxkHO
NpUMEHEHHE 3aJa4 ¢ BapuaHTaMH OTBeTa JJisi y1o0CTBa OpraHU3allui aBTOMAaTHU3MPOBAHHOIO
KOHTPOJIA.

[IpakTrueckue 3aaHus U 3a/1a4d MPEACTABJICHBI B pa3jieax:

1. OcHOBBI CTpOeHHMs BellecTBAa — 33Jadd HA COCTaBJICHHE XHMHUYECKUX (opmy
JBYXaTOMHBIX COeIUHEHUN (OKCHIOB, CYNIb()HUIOB, TUIPUIOB H T.I1.).

2. XumMHn4yecKue peakmumn

2.1. 3amaun Ha COCTaBJICHUE YPAaBHEHUMN PEaKIMil: COCTUHEHUS, 3aMEIICHUS, PA3JI0KEHNUS,
oOMeHa M peakluil C y4acTHeM KOMIUIEKCHBIX COeIMHEHUH (Ha mpUMepe T'uIpOKCOKOMILIEKCOB
AITIOMUHUS U IIUHKA); OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKUUi ¢ MCIOJIB30BaHUEM METOoj1a
JJIeKTpoHHOro  0ajaHca; C  y4yaCTHeM  KOMIUIEKCHBIX  COEQUHEHMH (Ha  mpumepe
TUAPOKCOKOMILIEKCOB IIUHKA U aJTFOMUHHUS).

2.2. 3amaun Ha pacueT KOJUYECTBEHHBIX XapaKTEPUCTHUK MPOAYKTA pEAKLUN COCIUHEHMUS;
MAacCOBOM HIM OOBEMHOW JOJM BBIXOAA NPOAYKTa PEAKIHUHU COSAUMHEHHSI OT TEOPETUUYECKHU
BO3MOXXHOTO; OOBEMHBIX OTHOIICHHN Ta30B; KOJIMYECTBEHHBIX XapaKTEPUCTHK MCXOIHBIX
BEIIECTB U MPOAYKTOB pEeaKIIMK; MacChl (00beM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIN
OJHO W3 BEHIECTB JAHO B BHUJE pAcTBOpa C OMPEACICHHONW MacCOBOM J0JIed PacTBOPEHHOTO
BEIIECTBA.

2.3. 3amaHus Ha COCTAaBJICHHE MOJEKYJIAPHBIX M MOHHBIX PEAKIHN C y4acTHEM OKCHJIOB,
KHCJIOT, OCHOBAHUM U COJIEH, MOHHBIX PEAKUUN T'MAPOJIN3a COJIEH, YCTAHOBICHUE HM3MEHEHUs
KHCJIOTHOCTH CPEJIbI.

3. CTpoeHue 1 CBOIiCTBAa HEOPTraHUYECKHUX BelleCTB

3.1 3amaum Ha pacyeT MacCOBOW JONH (MacChl) XMMHUYECKOTO JJIEMEHTa (COCIUHCHUS) B
MOJIEKyJIe (CMecH).

3.2. [IpakTrueckue 3aJaHus Mo KiacCuPpUKaIui, HOMEHKIATYpe U XUMUYECKUM (popmyrnam
HEOPraHWYECKHUX BEIECTB Pa3INYHBIX KJIACCOB.

3.3. IlpakTuueckue 3ajaHus Ha OMNPEACIICHUE XUMHYECKOM AaKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOM CBSI3M U THIA KPUCTALTUYECKON PEIIETKH.

3.4. 3agaHus Ha COCTABJIICHWE YPABHEHMM XMMMUYECKUX PEAKLUI C y4acTHEM INPOCTHIX U
CJIOKHBIX HEOPTAHUYECKUX BEIIECTB: OKCHUIOB METAIIJIOB, HEMETAJIIOB U aM()OTEPHBIX SJIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBAaHUN M aM(OTEPHBIX THUIPOKCHUIOB, HEOPTaHMUYECKUX COJICH,



XapaKTepU3YIOIINX UX CBOMCTBA U CIIOCOOBI MOTYUYECHHUS.

4. CTpoeHue U CBOMCTBA OPraHMYECKHX BellecTB

4.1. 3ajgaHus Ha COCTaBIEHUE HA3BaHUM OPraHUYECKUX COEIUHEHUI N0 TPUBHUAIBLHOW WM
MEXKTYHapOAHON CUCTEMATHYECKO HOMEHKIIATYPE;

4.2. 3amaHus Ha COCTaBJICHHE IMOJHBIX W COKPAIEHHBIX CTPYKTYPHBIX (opMyI
OpPraHWYECKHUX BELIECTB OTACIIbHBIX KJIACCOB.

4.3. 3agaun Ha ompeeTIeHNe MPOCTEHIIeH (OPMYITbI OPTraHMIECKON MOJICKYJIIbI, UICXOs U3
3JIEMEHTHOTO cocTaBa (B %).

4.5. 3agaHus Ha COCTaBJICHUE YPABHEHUM XUMUYECKUX PEAaKIU C y4aCTHEM OPraHUYECKUX
BELIECTB HA OCHOBAHUHU UX COCTaBa U CTPOEHUS.

4.6. 3amaHus Ha COCTaBICHHE YPaBHEHMI XHMMUYECKUX PpEAKLUHH, WILTIOCTPUPYIOIINX
XUMUYECKHE CBOMCTBA C Y4ETOM MEXAaHHU3MOB IIPOTEKaHUS JAHHBIX PEAKLUNA U TE€HETUYECKOU
CBSI3U OPraHUYECKUX BELIECTB Pa3HbIX KJIACCOB.

4.7. PacueTHbI€ 3a/1a41 MO YPAaBHEHUSAM PEAKLHI C yHaCTHEM OPTraHUYE€CKHX BEIIECTB.

5. Kunernuyeckue ¥ TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKHX
peakuuit

5.1 IlpakTuueckue 3aaHus Ha OLEHKY M3MEHEHHUS CKOPOCTH XMMHYECKOW pEaKkIuu U
HaIlpaBJICHUsI CMELIECHUsI PaBHOBECHUS C UCIIONIb30BaHueM npunuuna Jle-Ilarense.

5.2 3agaum Ha pacyeThl TEIUIOBBIX YPPEKTOB XUMUIECKUX PEAKIIUN U OMpPEeICHHE TUTIa
peakiuu (1o TermIoBoMY 3P QeKTy: 3K30- U SHAOTCPMHUUECKUE).

6. lucnepcHble CHCTEMBI

6.1. 3agaun Ha TPUTOTOBJICHUE PACTBOPOB.

7. KayecTBeHHbIE peaKIMU O0OHAPYKEHUSI OPraHUYEeCKUX U HEOPTraHUYECKHUX BellecTB

7.1. IlpakTryeckue 3aaHusl HA COCTaBJICHUE YPAaBHCHUH pPeakinii 0OHapyKEHHUsI KATHOHOB
I-VI rpynm 1 aHWOHOB, B T.4. B MOJICKYJIAPHON M MOHHOU (popmax.

7.2. IlpakThdeckue 3aaHUs HAa COCTABJICHHE KAdYeCTBCHHBIX PEaKIUi OOHapyXKEHUS
OPraHUYEeCKUX COCIUHECHUM.

9.1. UccenoBanue M1 XUMHYECKHI aHAJIN3 00beKTOB OMochepsl

1. TumnoBbIie pacyeThl MO TEMATUKE SKCIIEPUMEHTA.

2. 3agaud Ha BBIYHCICHHE CPEAHEr0 3HAYEHUS SKCIEPUMEHTAIbHBIX JIaHHBIX,
MOTPEUTHOCTH.

3. 3amanne «XWMHUYECKUM COCTaB BOJIbI, THUIl BOJBI M CIIOCOOBI €€ TpUMEHEHUs» (C
HCIIOJIb30BaHNEM HOPMATUBHBIX TOKYMEHTOB).

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

9.2. UccaenoBaHue M1 XUMHYECKHI aHAJN3 00bEKTOB TeXHOC(ephl.

1. TumnoBble pacyeThl O TEMATUKE IKCIIEPUMEHTA.

2. 3agaud Ha BBIYHCICHHE CPEAHEr0 3HAYEHUS SKCIEPUMEHTAIbHBIX JIaHHBIX,
HOTPELIHOCTH.

3. 3ajaun Ha ONpeEIeHNE METAINIOB, HEOPraHUYECKNX aHUOHOB U OPTaHUYECKHUX BEIECTB
B TEXHUYECKOH BOJIE PA3HOIO Ha3HAUYCHMUS.

4. 3aganue «XUMHYECKHH COCTAaB TEXHHYECKOM BOABLI, THI BOJBI M CIIOCOOBI €€
MPUMEHEHHUSD (C UCTIOJIb30BaHUEM HOPMATUBHBIX IOKYMEHTOB).

IIpumepsl 32124 M0 pa3HbIM TeMaM JUCHUNIMHBI

I. C BapuanTamMu 0TBETOB

1. B peakuuto, TepMoxuMuueckoe ypaBHeHue Kkotopoit S + Oz = SO + 297 x/Ix, BcTynuia
cepa maccoi 1 r. KosnnuecTBo TEIIIOTHI, BBIIEIUBILIEECS IPU 3TOM, PABHO:



A) 9,28 x]JIx

b) 74,25 xIx

B) 29,7 x1x

2. YKaxuTe COoJib, BOAHBIA PACTBOP KOTOPOU UMEET IIEIOUYHYIO CPENY

A) cynbdar xanus

b) xnopua amomMuHUS

B) xapOonat xamus

3. Onpenenute Ha3BaHUE BEILECTBA, IVIABHAS II€TIb KOTOPOTO COCTOUT U3 YETHIPEX aTOMOB
yriaepoja, COEPKUT KapOOKCHIIbHYIO TPYIIY U OAHY ABOWHYIO CBS3b, a TAKXKE PAIUKAIbl METUII
Y 3TUIL

A) 3-metun-3-3TundyreH-3-oBas KUCIOTa

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

B) 2-metun-3-3tunbyren-3-oBas KMCI0Ta

dacerHble 327291

4. CocraBbTe XuUMUYeckue (OpPMYJIbl JBYXaTOMHBIX COEIMHEHUH: {CHIMIUJ KaJbLIU,
ruapun 6apust, cynbdun xenesa (II1), okcua azora (II), okcua amomunus, xmopun xenesa (II),
HuTpu 6apus, okcua prytu (1), okcun cypbemsl (V); okcua meau (1), xmopua pryru (1), HuTpua
Kamusl, CHJIUIUA MarHus, TUAPUI amoMuHus, cyiabdun ceuama (II), Opomum muHKa, OKCHI
yraepoaa (1), okcun xmopa (V); autpun Hatpus, noaua meau (1), okenn xpoma (1), okenp azora
(V), runpun Hatpus, ximopug xpoma (III), okcun kamusi, okcun meimbsika (111), cynbdun uaka}.

5. IIpu B3aumogneiictBum {40; 20; 35} r cmecu {cepebpa u LMHKA; IMHKA U MEJH; MEIU U
JKene3a} ¢ COISTHOM KUCIOTOM BBIAEIHIIOCH {6,72; 2,24; 5,6} nra3a (H.y.). OnpenenuTe MacCoBYIO
nodto (B %) {1IMHKa; MeH; JKene3a} B CMECH.

6.YpaBHANTE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHYIO PEAKIIUIO

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

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

KCIO; + S = KCI + SOz} MeTomoMm 35eKTpOHHOro OainaHca; ONpeNeuTe OKHUCIUTEIb U
BOCCTaHOBUTEITb.

7. Ompenenure MOJIEKYJSpHYIO (GopMylly yriaeBogopona, conepxamero {80%; 85,7%;
75%} yrnepona. OTHOcUTENbHAs IUIOTHOCTh IApOB BELIECTBA IO {BOAOPOAY; BO3AYXY;
kuciopony} pasua {15; 1,931; 0,5}.

A) C4Hs

b) CoHg

B) CH4

BonpocureiabHbie (pOpMyJTHPOBKH:

8. Kakas macca ykCycCHOM KHCIIOTHI TOTpeOyeTcs JUIst CHHTEe3a Tuianerara maccoit 140,8 r.
Brixon a¢upa npumurte paBHbIM 80% OT TEOPETHUECKH BO3MOXKHOTO.

9. KakuM peakTUBOM MOYKHO OTJIMYUThH TNIMLEPUH OT IIOKO03bI? COCTaBbTE ypaBHEHUE
KauyeCTBEHHON peaKIny JIsl OOHApyKEHUs MHOTOATOMHBIX CIIUPTOB Ha MPUMeEpe TIULEPUHA.

10. C moMomipi0 Kakoro peakTHBa MOXKHO pacmo3Harh ramoreHun-uonsl (Cl-, Br-, I-)?
CocTraBbTe ypaBHEHHUSI KaUECTBEHHBIX PEAKIUH B MOJICKYJISAPHON W MOHHOW (opMax. YKaKHTE
MPU3HAKHU PEaKIIHil.

3amaun, Kak M JIpyrue OUAAKTUYECKUE 3allaHMsi, MOTYT BBIIOJHATH OOYYAIOLIYI0 H
KOHTpoOJHpyouyto GyHkiuu. Perenne 3a1a4 MOXKET OCYIIECTBISATHCS HA PA3JIMYHBIX THMAX U
ATarax 3aHsATHI.



2.1.3. IIpaKkTHKO-OPHEHTHPOBAHHBbIE 32/IaHUS

[IpakTuKO-OpUeHTHPOBaHHBIE 3aJaHus (KaKk TEOpPETHYECKHe, TaK U PaCUYETHHIE),
HANpaBJIEHbl HAa pa3BUTHE PE3YIbTATOB OOYYEHUS OCHOBHOTO MOAyis (pasaenbl: «OCHOBBI
CTpoeHHs BemiecTBay, «CTpoeHUE U CBOMCTBAa HEOPTaHUYECKUX / OPTaHMYECKHUX BEUIECTBY,
«Kunernueckrue U TepMOJIMHAMUYECKHE 3aKOHOMEPHOCTU MPOTEKAHUSI XUMHUYECKUX PEAKIHil»,
«/lucnepcHble CUCTEMBI») U BBISBICHHE XUMHYECKONW CYIIHOCTH OOBEKTOB MPUPOJIBL,
MPOU3BOJICTBA U OBITA, C KOTOPHIMU YEJIOBEK B3aWMOJCUCTBYET B IMpOLECCe MPAKTHUYECKON
JeATEeTLHOCTH (MPUKIIATHON MOTYIb).

[IpakTUKO-OPpUEHTUPOBAHHBIE  3a/laHUsl MOXXHO ONPENCIUTh KaK  MeJaroruyecKu
nepepaboTaHHbli  (pparMeHT  NpodecCHOHANBHOW  JesTenbHOCTH — crenuanucra. OHu
pazpabaTbIBarOTCs JIsl IPOBEPKU 3HAHUH U YMEHHI 00y4JaIoInXcs AeHCTBOBATh B IPAKTHUECKUX,
HETUNHNYHBIX, SKCTPEMAIBHBIX U JIPYTUX CHUTyalusxX. [Ipyu W3ydeHUW TUCIUIUIMHBI «XHUMHUS)
MPAKTUKO-OPUEHTUPOBAHHBIE 3a/1aHUSI IPUMEHSIOTCS JUIsSl aKTUBU3AIMN Y4eOHO-1103HaBaTEIbHON
JEeSATENIbHOCTH 00YUYaIOLIUXCsl TyTEM «IOTPYKEHHS» UX B TPOOIEMbI XUMHUUECKUX UCCIIEI0OBaHU,
BO3HHUKABIIKX B UCTOPUHU PA3BUTUSI HAYKH, UITU UMEIOLINX MPAKTUYECKOE 3HAUCHHE JIJIS YeJIOBEKa.

[IpuBeaemM nmpumepsl MPaAKTUKO-OPUEHTUPOBAHHBIX 3aJaHuil 1Mo pazgenam «CTpoeHHue U
CBOMCTBA HEOPraHUUYECKUX BEIIECTBY, «CTPOCHUE U CBOMCTBA OPraHUYECKUX BEIIECTBY.

1. KapOokcurepanus

HasBaHue TeMbl Tema: «IIpon3BOACTBO HEOPraHUUECKUX BEILECTB.
3HavyeHue U IPUMEHEHHE B OBITY M Ha IIPOU3BOJICTBEY

PesynpraTt 00yueHus OO00CHOBBIBATH 3HAYECHUE M IPUMEHEHNE HEOPTaHUIECKUX
BEIIIECTB B OBITOBOM M MPOM3BOJCTBEHHOM NEATENBHOCTH
YeJioBeKa UX (PU3MKO-XMMUYECKUMU CBOMCTBAMHU

O01IMe KOMIIETEHIINN OK 01, OK 02

A 3HAKOMO JIM BaM TIOHATHE «KapOOKcuTepanus»? B TepaneBTHYECKUX HEIAX UCTOIb3YIOT
razoobpazHoe BemecTBO. [lo 3Toil TpuYMHE MOAOOHYIO METOAMKY HAa3bIBAIOT «Ta30BBIMH
YKOJIaMU». DTa METOAMKA HWCIONB3YeTCs IS JICUCHHUs CepAEeYHO-COCYAHUCTHIX 3a00JeBaHUIA,
MOBBIIICHUS] 3JACTUYHOCTU KOXU. [IOBBIIIIEHUE COAEpKaHMsI 3TOTO ra3a B KpPOBU TOBOPHUT O
HEKaYeCTBEHHOW (yHKINH KpoBU. CaMoe yIUBUTEIHHOE, YTO OHO HCIIOIB3YETCS B TBEPIOM BHJIC
B [MUIIEBOM MPOMBIIUICHHOCTH JIJISl XpAaHEHUS U IEPEBO3KHU MTPOIYKTOB: PHIOBI, MsICa, MOPOKEHOTO.

3amanue

Bri0epuTe 01UH NPpaBUJILHBIH OTBET:

1. O xakoMm BeliecTBe UIET peub?

A) yraeKkucIbIi ra3

b) kucnopon

B) ammuax

2. KakuMu XMMHUYECKMMU CBOMCTBaMHU 00JIaJIa€T 3TO BEIIECTBO?

A) KHCIIOTHBIMHU

b) ocHOBHBIMU

B) amdorepapiMEI

3. C yeM MOXET BCTyNnaTh BO B3aUMOJICHCTBHE?



A) ¢ BO/10i1, OCHOBHBIMH OKCHJAMH, IIIEJI0YaMH, HEKOTOPBIMH COJISIMHU

B) ¢ Booii, KHCIOTHBIMU OKCUIAMH, IEJI0YaMH, HEKOTOPBIMH COJISIMHU

B) ¢ Bomo#i, KHCTOTHBIMU OKCHIAMHU, KUCIIOTAMHU, HEKOTOPBIMH COJISIMHU

4. C moMOIIIbIO KaKOTO BEIECTBA €r0 MOXKHO OOHAPYKUTH?

A) penondranenna

b) 6pomMHO#T BOBI

B) n3BecTkoBOM BOJIBI

5. IlpuBeaute pakThl, KOTOPBIE JOKA3BIBAIOT OTPUIIATEILHOE BIMSHUE 9TOTO ra3a Ha
KEJTYZ0YHO-KUIICYHBIN TPAKT YEIOBEKA.

2. IloBapennas coib

HasBanue TeMbl Tema: «IIpon3BOACTBO HEOPraHUUECKUX BEILECTB.
3HavyeHue U MPUMEHEHHE B OBITY M Ha TIPOU3BOJICTBEY

PesynpraTr 00yuenus OO00CHOBBIBATH 3HAYECHUE U IPUMEHEHNE HEOPTaHUIECKUX
BEILIECTB B OBITOBOM M IPOM3BOJCTBEHHOM N€ATEIBHOCTH
YeJioBeKa UX (PU3MKO-XMMUYECKUMHU CBOMCTBAMHU

O01IMe KOMIIETEHIINN OK 01, OK 02

N3BecTHO, uTO B MHpe A00bBaeTcs nmpuMepHo 100 MUITMOHOB TOHH TIOBapEHHOW COJIM B
roja. Ha nuiieBbie Hy bl pacX0ayeTcsl OKOJIO OJHOM YETBEPTOW YacTH 3TOTO KoinnmdecTBa. Kyna
JKe UJIET OCTalIbHas COIb?

[loBapeHHass coJb COBEPUICHHO HEOOXOIMMa NpPU TPOU3BOJACTBE MSCHBIX U PBIOHBIX
KOHCEPBOB, OHA UCTIOJB3YETCS B METALTYPrHUECKON OTpaciv MPOMBIIUICHHOCTH, TIpU 00paboTke
MECXOB H" paBJII/I‘IHI:IX KOX, B npouecce HpI/IFOTOBJIeHI/IH MBLIa, HWACT OJId HOJIy‘-IeHI/I}I
KaJIbIIMHUPOBAHHOW COJBI, TpHUMEHseTcss B MeauiiuHe. OCHOBHOW TOTpeOUTENh COJMU —
XUMHUYECKast OTPACIb MPOMBIIIIICHHOCTH. B 3T0M 0071aCTH HCTIONIB3YyeTCs HE TOIBKO caMa COoJib, HO
W DJIEMEHTHI, COCTABIISIONINE ee. B mmpoliecce anekTposin3a ee pacTBopa MOJIy4aroT XJI0p, BOJAOPOT
u eakuid Hatp. M3 pacTBOpa €IKOro HaTpa MOJIydYaroT TBEPAYIO IIEN04Yb — KaycTUK. CoeauHsst
BOJZIOPOJI C XJIOPOM, MOJTYYAIOT COJISIHYIO KUCTIOTY.

3anaHue: cocTaBbTEe YPABHEHHUS, ONMCAHHBIX B TEKCTE PeaKIuil.

3. AueTujieH

HasBanue TeMbl Tema: «IIpon3BOACTBO HEOPraHUUECKUX BEILECTB.
3Ha4yeHue 1 IPUMEHEHNE B OBITY M Ha IIPOU3BOJCTBE»

Pesynbrar oOyuenus O60CcHOBBIBATh 3HAUE€HUE U PUMEHEHUE HEOPTAaHUYECKUX
BEIIECTB B OBITOBOM M NMPOU3BOJCTBEHHON NEATEIBHOCTH
yelioBeKa uX PU3NKO-XUMUYECKUMHU CBOWCTBaMU

O01I1e KOMIIETEHIINN OK 01, OK 02

OmHUM W3 CaMBIX PacHpPOCTPAHEHHBIX CIIOCOOOB CBAPKU TUIABJICHUEM SIBIISCTCS] Tra30Bast
CBapKa, KOTOpas IMPOW3BOAMTCS C OOpa3oBaHMEM Ta30BOTO IUIAMEHH B KaHajaX CBapOYHOM



ropenku. OOpa3oBaHHE Ta30CBApOYHOTO IIJITAaMEHHW HEBO3MOXXHO 0e€3 Ta3za aleTuieHa.
TexHUYECKUH alleTUIICH MOTYYaroT U3 KapOuaa KalbIus.

3amanue

1. OObscHHUTe, KaKOW (PU3NYECKUI TOKa3aTellb MO3BOJSIET HCIOIB30BATh AlCTUIICH IS
CBapOYHBIX paboT;

2. CocraBbTe ypaBHEHHUE PEAKIIMU MTOJTYUYCHHS alleTUIICHA;

3. CocTaBbTE ypaBHEHHE PEAKIIMHU TOPEHUS allETUIICHA;

4. Beruuciaute 00BEM aleTWICHA MOMYYEHHOTO M3 KapOwaa Kaublms maccod 128 T,
coaepxkaiiero 5% mnpumeced, eciim BbIXOJA anerwieHa cocTtaBisieT 80% OT TeopeTHYecKH
BO3MOJXKHOTO.

4. MoJ0o4HAasI KHCJI0TA

HasBanue TeMbl Tema: «Oprannueckue BeliecTBa B KU3HEICATSIbHOCTH
yenoBeka. [Ipon3BoACTBO U MPUMEHEHNE OPTraHUYECKUX
BEIIECTB B POMBIIINIEHHOCTH)

Pe3ynbrar oOyuenus OO60CHOBBIBaTh 3HAYEHUE U MPUMEHEHHE OPraHUYECKUX
BEIIECTB B OBITOBOM M MPOU3BOJCTBEHHON NEATEIBHOCTH
YyelloBeKa uX PU3NKO-XUMUYECKUMHU CBOWCTBaMU

O01Me KOMIIETEHIINN OK 01, OK 02

[TpoMexyTOUHBIM TPOAYKTOM OOMEHa Yy TETUIOKPOBHBIX >KUBOTHBIX SIBISICTCS MOJIOYHAS
KHCIJIOTA. 3amax 3TOW KHUCJIOThl KPOBOCOCYIIME HACEKOMBIC YJABIMBAIOT HAa 3HAYUTEIHLHOM
pacCTOsTHUMU.

3amanue

1. [Touemy HacekombIe (KOMaphl) OBICTPO HAXOJISAT CBOIO KEPTBY?

2. YcraHoBute (popMyiy MOJIOYHOU KHCIOTHI, KOTOpas TOMOTraeT HACEKOMBIM HaXOJUTh
TEIUIOKPOBHBIX >KMBOTHBIX, €CJIM MAacCOBBIE JOJH DJIEMEHTOB B HEW COCTABIISIIOT: yrjiepoja —
40,00%, Bogopona — 6,67%, kuciopoaa — 53,33%.

3. CocraBbTe CTPYKTYypHYIO (OpMYITy MOJOYHON KHUCIOTHL. HazoBuTe KHCIOTY TIO
HoMmeHknarype MIOITAK.

4. Ha ocHOBaHMM CTpPOCHHSI MOJOYHON KHUCJIOTBHI CIENAalTe BBIBOA O €€ XMMHYECKUX
CBOMCTBAx.

5. Haiinute B MIHTEpHETE MIIH IPYTUX UCTOYHHKAX HH(DOPMAIUIO O TPUMEHEHUH MOJIOYHOM
KHUCIIOTBI.

2.1.4. 3ananus JadopaTopHbIX padoT

JlaGopaTopHbie pabOTHI SABJISIOTCS BAKHOW YacThIO Y4EOHOTO Mpoliecca Mo TUCHIUTLINHE 1
CIoCcoOCTBYIOT (POPMUPOBAHHUIO Y OOYJAIOIITUXCS YMEHHM HCCIIEIOBATh XUMUYECKUE MTPOIIECCHI U
SIBJICHUS (IJIAHUPOBATh U MPOBOJUTH XUMHUYECKHE IKCIEPUMEHTHI, MCCIEAO0BaTh BEIIECTBA U
MPOBEPATh TUMOTE3bl, 00pabaThiBaTh W HMHTEPIPETUPOBATH PE3YIbTATHl IKCIICPUMEHTOB).
JlaboparopHble pabOTHI IO XUMHUHU MPEAYCMOTPEHBI B KAXKIOM pa3/iesie OCHOBHOTO M MPUKIIATHOTO
Mojynei (tadm. 2).

Ta6muma 2. JlabopatopHbie padOTHI IO XUMUU

Paznen JlaGoparopHasi pabdora




XUMHUYECKUE Peakiuu

JlaGoparopuas pabora 1. «Peakunu ruapoauza

CTpoeHue u CBOMCTBA
HEOPTraHUYECKHUX
BELIECTB

JlaGoparopHas pabora 2. «CBOHCTBa METAIIJIOB U HEMETAJJIOBY

CrtpoeHnue u cBOMCTBa
OpPTaHHYECKUX BEIICCTB

JlabopaTopnasi padora 3. «[losyueHue 3THIIEHA U U3yUYEHUE €TO
CBOMCTB»

Kunernueckue u
TEPMOJAMHAMUYECKHUE
3aKOHOMEPHOCTHU
MPOTEKAHUS
XUMHYECKHUX peaKIui

JlabopaTopnasi padora 4 (Ha BbIO0Op) «OnpeneneHue
3aBHCHUMOCTH CKOPOCTH PEAKIIUHU OT KOHLIEHTPALMH pearupyomumx
BeliecTBy WK «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
TEMIIEPATypPhI»

JlaGoparopHas padora S. «/3ydyeHue BIUSIHUA Pa3TMIHBIX
(akTOpOB Ha CMEIEHUE XUMUYECKOTO PAaBHOBECHS»

JucniepcHble CHCTEMBI

JlaGoparopHas padora 6 (Ha BbIOOp) «IIpurorosnenue
pactBopoB» win «VccrenoBanue TUCIEPCHBIX CUCTEM»

KauecTBenHbIE
peakiu oOHaApYKEHHUS
OpTaHHU4YCCKUX U
HEOPTaHUYECKUX
BEIIICCTB

JlaGoparopHas padora 7 (Ha BbIOOP) «AHAIUTUYECKUE PEAKIINU
KaTuoHOB [-VI rpynm» unm « AHaIUTHYECKHUE PEAKIIMN aHUOHOB)
JlabopaTopHas padora 8 (Ha BbIOOp) «KauecTBeHHbIE PeaKIUU
Ha OT/IeJIbHBIE KJIACCHl OPTAHMYECKUX BEIIECTBY WU
«KauecTBEeHHBIN aHaIN3 OPraHUUYECKUX COEAUHEHNUH I10
(YHKIIMOHATLHBIM TPYIIIIaM»

Hccnenosanue u
XUMHWYECKUN aHaIN3
00BbekTOB Orochepbl

JlaGopaTopHas padora 9. «OCHOBBI Ta0OPATOPHOM MPAKTUKM»
JlaGoparopHuas padora 10 (Ha BbIOOp)

«OuncTka BoAbI OT 3arpa3HeHuin» «Onpenenenue pH BoabI u ee
KHCIIOTHOCTH

«OrmpesieneHune KeCTKOCTH BOJBI U CLIOCOOBI €€ YCTPaHEHUS»
JlabopaTopHas padora 11 (Ha BbI00p) «OOHapyKEHHE HUTPATOB
B MPOAYKTAX MUTAHUS

«HccnenoBanue NpoayKTOB MUTAHKS HA HAJIMYKE YTIIEBOJOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha HaJIMUUE YIJIEBOJOB (Kpaxmall,
[JII0K03a, Caxapo3a)»

JlaGoparopHasi padora 12 (Ha BbIOOP)

«OO6HapyKeHHe HeOpraHM4YeCKUX IpuMece B IpoOax MOYBbI»
«Omnpenenenve pH BoIHOM BBITSKKH MOYBBI, €€ KUCIOTHOCTH U
IIETOYHOCTH

HUccnenosanue Hu
XUMHUYECKUN aHaIn3

00BEKTOB TeXHOC(HEPHI

JlabopaTopHas padora 9. «OCHOBBI Ta0OpPATOPHON MTPAKTHUKI
JlabopaTopnasi padora 10 (Ha BbIOOp) «Onpenenenne XJI0puaoB
MCTOIOM TUTPOBAHHA B TEXHUYCCKOMN BOAC» «Onpe;[eneHHe
JKECTKOCTH TEXHUYCCKOM BOABI MCTOAOM TUTPOBAHUS
JlabopaTopHas padora 11. «Onpenenenue coaepaHus
YTJIEKHCIIOTo ra3a B BO3AYXE IOMEIIEHUS] SKCIIPECC-METOI0M»




JlabGoparopHasi padora 12 (Ha BbIO0Op) «M3roTOBIEHUE KPACOK
(moa6op MUTMEHTOB U CBS3BIBAIOIINX BEIIIECTB))
«MccnenoBanne CBOMCTB BSUKYLIMX BELIECTB HA IPUMEPE TUIICA»

1. Bonpocsl 1151 1onycka k JiaboparopHoi padore
a) chopmyHpyiiTe 11eTh TIAHUPYEMOTO SKCTIEPUMEHTA;

0) 00BsICHUTE, KAaKOU MpOoIlecC HA3bIBAIOT THIPOIN30M, KaKO OH ObIBacT;

B) OOBSICHHUTE, KaKHE CYILECTBYIOT CIIOCOOBI JOKa3aTelbCTBA CYIIECTBOBAHUS THMAPOIM3a

HEOPTaHWYECKUX U OPTaHUIECKUX BEIIECTB;
') 00BSICHUTE, KaK COCTABIIICTCS] YPaBHEHHUE THAPOIIN3A;
1) 00bsicHUTE, uTO Takoe pH? Kak 3aBucHT naHHBIN MOKa3aTeb OT KUCJIOTHOCTH HITA CPEJIbI

pacTBopa;

e) 00BSICHUTE X0/ BBIIIOJTHCHUA SKCIICPUMCHTA IO PCHICHUIO KAYCCTBCHHBIX 3a/1a4;

) TIEPEYUCIIUTE OCHOBHBIC ACMEKTHI COOIOJCHHS TEXHUKH OE30MacHOCTH MpHU padoTe ¢

arpecCUBHBIMU peareHTaMu (TUIPOKCHUI HATPHS).

2. [IpoBeneHne oNbITOB

Oo6opynoBanue u PeakTuBbI
nocyjaa
1. CrexknsHHbIE PactBop NaOH
poOUpKH
2. llraruB nns PactBop NazSO4
poOUpOK
PactBop AICI3
PactBop Na,COs
PactBop Cu(OH)>

KucnotHo-oCHOBHBIN UHAMKATOP

AJuroput™ nposeaenus onbita Ne 1

Bonpoce! 1 3aganus

MPOOUPKH.

3aganue Ne 1. B Tpex nmpobupkax mnon
HOMEpPaMHU HaXOJSATCSI paCTBOPBI TPEX COJICH:
XJIOpU/Ia TIOMUHUS, cyab(daTa HATpus,
kapOoHara Hatpus. He moms3ysce npyrumu
pEeaKTUBaMH, OIPE/ICINUTE COCTAB KaX 101

1. laTh 0OBACHEHHE TPOBEICHHBIM OIBITAM.
2. CocTaBUTh YpaBHEHMS pEaKLIUM,
IPOTEKAIOIIMX B IPOOUPKE B MOJIEKYJISIPHOM U
MOHHOM BHJIAX.




AJITOPUTM NpOBeeHust onbIiTa Ne 2

Bonpocel 1 3aganus

3amanue Ne 2. Yto npousonier, eciu
OXJIQIUTh PACTBOP KapOOHATa HATPUS WU
N00aBUThH K HEMY TMAPOKCU HATPHS?

1.1. Hanmuth B mpobupky 1-2 M pactBopa
KapOOHAaTa HATPHSL.

1.2. OnycTuTh NpOOUPKY B CTaKaH C OYCHb
XOJIOTHOW BOJIOM WJIM CHETOM.

1.3. [IpoBeputsh cpeny pacTBopa npu

IMOMOIIIN KHCJIOTHO-OCHOBHOI'O MHAHUKATOPA.

1.4. JIo6aBUTH K pacTBOpY KapOoHaTa
HATPUS TUAPOKCH]] HATPHSL.

1.Kako# nHauUKaTOp JIy4Ille UCIOIb30BaTh IS
ompeieseHus CpeIbl pacTBopa’?

2. CocTaBUTh COOTBETCTBYIOIINE YPAaBHEHUS
XUMHYECKHUX PEAKIUi, B MOJIEKYJIIPHOM U
MOHHOM BHJaX.

AJITOpUTM NpoBeaeHust onbiTa Ne 3

Bonpocs! 1 3aganus

3ananue Ne 3. [IpoOaeMHBIi OIBIT.

1.1. B ogHy npoOupKy ¢ pacTBOpOM
cynbdara menu (II) npunute pactBop
TUAPOKCUA HATPHSL.

1.2. Bo BTOpYyIO MPOOUPKY C paCTBOPOM
cynbdara meau (II) mpunuts pacTBop
KapOOHaTa HaTpHS.

1.3. CpaBHUTH IBET 0OPA3YIOITUXCSI
0CaJIKOB.

1.4. OGpaTuTh BHUMaHUE HA BBIACIICHUE
ra3a B OJTHOU U3 MPOOUPOK.

1.5. Onpenenuts, OTKYy1a MOKET
BBIJIEIISITHCS DTOT ras?

1.6. [IpoBepUTh KaUE€CTBEHHBIN COCTAB Ia3a
rOpSIIIEeH JTYYUHKOM.

1.7. OOBSICHUTH TPOUCXOISIIIECE SBIICHHE.

1. CocTaBUTh COOTBETCTBYIOLME YPABHEHUS
XUMHUYECKHX PEeaKUui, B MOJICKYISIPHOM U
MOHHOM BHJIAX.

AJITOPpUTM NpoBeeHNs onbiTa Ne 4

Bonpoce! 1 3aganus




3ananue Ne 4. [Ipo6ieMHBIN OTIBIT. 1. OOBSACHUTH MPOUCXOJIAIIICE SIBJICHUE.

1.1. K pactBopy xsiopuia arOMUAHUS 2. CocTaBUTh COOTBETCTBYIOIIUE YPABHEHUS
NPWINTH PacTBOpP KapOOHATa HATPUSI. XUMUYECKHUX PEaKLUid, B MOJIEKYJISIPHOM U
MOHHOM BHUJaX.

3. OTBETUTH HAa BOIIPOCHIL.

Jnst yero B MEAUUMHCKOW MPAKTUKE
HCITOJIB3YIOT PACTBOP MUTHEBOU COMBI JIs1
MOJIOCKAHUS TIPU BOCTIAJIUTEIbHBIX
3aboneBanusax ropia? KakoBa posib ruaponanza
B nnpupoje? [ToueMy pacTBOp Mbljia IEHUTCS B
Bojie?

3. O0paboTKa pe3yJIbTATOB ONBITOB

1. IIpoananu3upoBaTh COOTBETCTBHUE MOJYUYEHHBIX PE3YJILTATOB TUIIAM ruapoaun3a. CaenaTsb
COOTBCTCTBYIOIIHMEC BBIBOABI.

2. ChopmynupoBaTh BBIBOABI O 3aBUCHMOCTH THIA THIPOJIN3a U KHUCIOTHOCTH CPEJbI
pacTBopa.

2.2. OueHo4YHbIE CPeACTBA PY0eKHOT0 (TEeMATHYECKOI0) KOHTPOJISI 10 JUCIHUIJINHE
«XuMHUD»

Py0GexHbIif (TeMaTH4eCKHii) KOHTPOIb MO TUCHUIUIMHE «XHUMH» MPOBOIUTCS B (hopme
KOHTPOJIBHBIX PA0OT MO pa3/ieiiaM OCHOBHOTO MOJTyJIsl HA OTJENIbHBIX 3aHATHUSIX, KEHCOB U y4eOHO-
HCCJIEI0BATENBCKUX POEKTOB.

2.2.1. KoHTpoJabHbIe pad0ThI 0 pa3aesiam

KonTponbable paboThl MO XUMUU KaK OLIEHOYHBIE CpEACTBa pPYOEkKHOTOo KOHTPOJIS
3aBEPIIAIOT U3y4YEeHHE | WM 2 TeMaTUYECKUX pa3JeloB OCHOBHOIO MOAYJIS.

Paznen «Xummnueckne peaxkuum». KonTposbHasi paGora «CrTpoeHne BemiecTBa M
XHMHUYeCKHe peakiun»

KoHnTponpHas paboTa COIEpKUT YeThIpe BUAA 3aIaHU:

1. 3amaun Ha COCTaBIICHHE XHMHUYECKHX (OPMYyN ABYXaTOMHBIX COCIMHEHHUH MO HX
Ha3BaHUIO.

2. 3agayu Ha COCTABJICHWE YPABHEHMI pEaKUUil: COCMHEHUS, 3aMEIICHUs, Pa3I0KEHUS,
oOMeHa U peakIuil ¢ yyacTHEM KOMIUIEKCHBIX COCUHEHH; OKHCINTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuuii.

3. 3ajgaHus Ha COCTABJICHHE MOJIEKYJSPHBIX M HMOHHBIX pEAKIHM THApOJIM3a COJIEH,
YCTaHOBJICHHE U3MEHEHUSI KUCJIOTHOCTHU CPEJIbI.

4. 3agaun Ha pacyeT KOJMYECTBEHHBIX XapPaKTEPUCTUK IO YPABHEHHUSIM XHUMHYECKUX
peakIuii: MaccoBOW WJIM OOBEMHOW JONM BBIXOJA MPOAYKTAa PEAKIHH COCAMHEHUS OT
TEOPETUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHUH Ta30B; KOJIMYECTBEHHBIX XapPaKTEPUCTUK
UCXOJHBIX BEILECTB M MPOIYKTOB PEaKIMH; Macchl (00beM, KOJMYECTBO BEIIECTBA) MPOAYKTa
peaKuuM, €ciid OJAHO W3 BEUIECTB JAHO B BUJIE€ PAcTBOpa C OMNPEIEICHHOM MacCOBOM JOJel
PacTBOPEHHOT 0 BEUIECTBA.

Paznen «CTpoeHue M cBoiicTBa HeoOpraHudeckux BemlecTB». KoHTposbHass padora
«CBoiicTBa HEOPraHMYECKNX BeLECTB)»



KoHTposibHast paboTa COAEPKUT TPU BUJA 3aJaHUN:

1. 3amaun Ha pacdyer MaccoBOW JONHU (MacChl) XUMHUYECKOTO 3JIEMEHTa (COCIUHEHUs) B
MoJIeKyJie (cMech).

2. [IpakTHdeckue 3aMaHus MO KiIaccu(PUKAIUU, HOMEHKIATYPE U XUMUYIECKUM (popmyraam
HEOPTraHWYECKHUX BEIECTB PA3JIMUHbIX KIACCOB: ONpEEIeHUE KIIacca HEOPTaHUYECKUX BEILECTB,
Ha3bIBaTh HEOPTAHUYECKUE COECIUHEHHUS 10 MEXKIYHAPOJHON U TPUBHAIBHON HOMEHKJIATYpE IO
XUMHUYECKUM (POpMYIIaMm.

3. 3a1aHusa Ha COCTABJICHUE YPABHEHHN XMMHYECKHUX PEAKUHMN C y4acTHEM MPOCTHIX U
CJIOKHBIX HEOPTAHUYECKUX BEIIECTB: OKCHUIOB METAIIJIOB, HEMETAJJIOB U aM()OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBAaHUN M aM(OTEPHBIX THUIPOKCHUIOB, HEOPTAHMUYECKUX COJICH,
XapaKTePU3YIOMINX UX CBOHMCTBA M CIIOCOOBI MOTYYCHHUS.

Paznen «CrpoeHme m cBoiicTBa opraHumvyeckux BemecTB». KoHTpoabHasi padora
«CTpoeHue 1 CBOIICTBA OPraHNYECKHUX BelIECTB)

KoHTposbHast paboTa COCTOUT U3 TIATH BHIOB 3a/IaHHM:

l. 3aganus Ha COCTaBJICHME Ha3BaHWM OPraHUYECKUX COEAUHEHHH MO XUMHUYECKUM
dopmynaM (B T.4. CTPYKTYpPHBIM) C HCIIOJIb30BAHMEM TPUBUAIBHOW WM MEXIYHApOIHOMN
CHUCTEMAaTUYECKOM HOMEHKJIIATYpPBI.

2. 3amaHus Ha COCTABIICHHE MOJIHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYIT OpraHUIeCKHX
BEILIECTB OTJAENBHBIX KJIACCOB IO HMX HAa3BaHUAM B COOTBETCTBUHU C MEXKIYHAPOIHOU
HOMEHKJIATypOH.

3. 3agauu Ha ompezeNeHHe MpocTeliei GopMyibl OpraHMYecKOW MOJIEKYJIbl, UCXOMS U3
3JIEMEHTHOTO cocTaBa (B %).

4. 3amaHusi HA COCTABJIEHUWE YPABHEHHH XHUMHYECKHX PEAKIUH, HWUIIOCTPUPYIOIIUX
XMMHYECKHE CBOWMCTBA C YYETOM MEXaHH3MOB IPOTEKaHUs JAHHBIX PEAKLUHUNA U TE€HETHYECKOM
CBSI3U OPTaHWYECKUX BEIECTB Pa3HbIX KJIACCOB, B T.Y. [IEMIOYKHU IPEBPALLEHUMN.

5. PacyeTHbIe 3a/1a4u MO ypaBHEHUSAM PEAKIIUM C yHaCTUEM OPraHUYECKUX BEIIECTB.

IIpumep KOHTPOJIBLHOI padoThl B popme TecToBbIX 3aganuii (I).

1. BemecTBo, cocTaB KOTOPOro BhIpakeH MOJIEKYJsApHOH (opmynoit C3Hg, oTHOCHTCS K
KJ1accy:

1) apeHsI

2) amKaHbl

3) anKeHbI

4) amKUHBI

2. HasBanme BemecTBa, popmyna koroporo: CH3-CH(CH3)-CH>-CH2-OH

1) Oyranon-2

2) neHTaHon-2

3) 2-metunbyraHon-4

4) 3-meTunodyrano-1

3. BemectBo, nmeromee popmyny CH,=CH» Ha3biBaeTcs:

1) Tomyoun

2) aTUNeH

3) rnmuuepuH

4) npomnaHoJ

4. BemiecTBo, Ha3BaHUE KOTOPOT'O MPOMMOHOBAsI KUCIIOTA, UMEET (POPMYILY:

1) C:HsOH



2) (CH3):NH

3) CH3-CH2-COOH

4) CsHoOH

5. Iy akaHOB XapaKTepHA PEaKLUs:

1) npucoenunenus Ho

2) XJIOpUpOBaHUS Ha CBETY

3) obecuBeunBanus pactBopa KMnO4

4) monuMepHu3aIuu

6. MeTaHnoun pearupyer c:

1) HaTpuem

2) BojIOM

3) BogopoaoM

4) MeTaHOM

7. YKCyCHas KHCIIOTa BCTYNAET B PEAKIIUIO C:

1) AgNOs3

2) NaCl

3) Na,COs

4) H,O

8. BepHbl /11 yTBEPKACHHUS:

A. AMUHBI IPOSIBIISAIOT OCHOBHBIE CBOMCTBA

b. AMUHOKHUCIIOTBI TPOSBIISAIOT TOJIBKO OCHOBHBIE CBOMCTBA

1) BepHO TOIBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a yTBEPKICHUS

4) HEBEPHO HU OJHO W3 YTBEPKIACHUHN

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

1) peakuuei 3amelieHus, IPOTEKAIOLIEH 110 paJuKaIbHOMY MEXaHU3MY

2) peakiueil NpucoeIMHEHMS, IPOTEKAIOIIEH 110 paJiUKAIIbBHOMY MEXaHU3MY

3) peakuueil 3amMeleHus], IPOTEKAIONIEH 10 HOHHOMY MEXaHU3MY

4) peakuuei NpUCcOeINHEHNS, IPOTEKAIOLIEHN 10 HOHHOMY MEXAHU3MY

10. B peakmuto «cepeOpsHOTO 3epKaja» (C aMMHAYHBIM PACTBOPOM OKCHAa cepedpa)
BCTYIAeT:

1) sTanon

2) rroKo3a

3) rnmuuepuH

4) kpaxman

11. VYcraHoBuTEe COOTBETCTBHE MEXIYy Ha3BaHHEM BEIIECTBA M KJIACCOM (IpyMIOii)
OpPraHMYECKUX COESIUHEHUN, K KOTOPOMY(-0i1) OHO MPUHAAJIEKHT.

Hazpanue BemecTBa

A) CH3;COOH

b) CH3-CH»-CH3

B) CH,=CH-CH»-CHj;

I') CH3-CH2-OH

Kiacc oprannueckux coeiMHeHUN

1) onHOaTOMHBIE CLIUPTHI

2) yrieBosl



3) kapOOHOBBIE KUCIIOTHI

4) apoMaTU4eCKUE YIriI€BOAOPOIbI

5) HemnpeaeNbHbIE YTIEBOAOPOIbI

6) ipeaeNbHbIE YIIIEBOAOPOIbI

12. B cxeme npeBpalieHui

1500°C Caxkr +Br;

CH4 — X1 — 6¢en301 — Xo

BEIIECTBAMU X1 U X2 COOTBETCTBEHHO SIBISIOTCS:

1) anetunen

2) sTUneH

3) 6pombeH30n

4) xopOeH3oI

5) dbenon

6) IUKJIOTEKCaH

13. Onpenenute MONEKYIspHYIO (hOpMYITy BeliecTBa, coaepxkaiero 37,5% yrinepoaa, 50%
kuciopoaa u 12,5% Bogopoaa. OTHOCHTENbHAS TIOTHOCTH MTAPOB 3TOr0 BEIIECTBA MO BOAOPOIY
paBHa 16.

1) CH;0H

2) CoHsOH

3) HCOOH

4) CcHsOH

14. CkosbKO TUTPOB BOJIOpoa moTpedyercs it oopazoBanus 10,2 T 3TUIOBOTO CIMPTA U3
aleTalIbIETU/Ia, €CJIM BBIXOJ MPOAYKTa peakinuu coctapisaet 80%?

1)6,2 n

2)3,1n

3)12,75 n

4H 11,27

IIpumep 3apanmii I NUCbMEHHON KOHTPOIbHOI padoTsl (1I).

1. JlaliTe Ha3BaHUS OPraHUYECKUM COCAMHECHHUSAM TI0 XHUMHUYECKUM (OpMyliaM C
UCIIOJIb30BAHUEM TPUBHAIILHON WM MEXKIYHAPOJHON CUCTEMATUYECKON HOMEHKIIATYpPHI:

a) C;HsOH

0) (CH3)2NH

B) CH3-CH(NH>)-COOH

r) C3HoN

n) CH;CH,HC=0

e) CeHsCH,OH

2. CocTaBbTe TMONHBIE W COKpPAIIEHHBIC CTPYKTYpPHBIE (DOPMYIIBI OPTAaHUYECKUX BEIIECTB
OT/IENIbHBIX KJIACCOB IO UX Ha3BAHUSM B COOTBETCTBUU C MEXKIYHAPOIHON HOMEHKIIATYpPOM:

a) METHIIOCH30J1

0) aHWIMH

B) 3-MeTun0yTaHa b

T') IIUKJIOTEKCEH

n) OyranueH-1,2

€) 2-MeTUIIpoInaHo-1

K) OyTHH-1

3) aMUHOYKCYCHas KUCJIOTa



3. CocTaBbTE ypaBHEHHS XMMUYECKUX PEAKIIMI COTJIACHO CXEME MPEeBPaICHUM:

1500°C Caxr +Br;

CH4 — X1 — X2 — X3

YKaKUTe THIT 1 MEXaHU3M PEaKIMH, HA30BUTE 00pa30BaBIIMECS BEIIECTRA.

4. Onpenenure MOJIEKYISIpHYIO (hOpMYITy BeIlecTBa, coaepikariero 37,5% yriepoaa, 50%
kuciopoaa u 12,5% Bogopoaa. OTHOCHTENbHAS TJIOTHOCTH MTAPOB 3TOr0 BEIIECTBA MO BOAOPOIY
paBHa 16.

5. CKOJIbKO JIUTPOB BOJI0pOaa oTpedyercs Ayt oOpazoBanus 10,2 T 3THIOBOTO CIUPTA U3
alleTalIbIETU/Ia, €CIIU BBIXOJ POAYKTa peakiuu coctapiset 80%?

2.2.3. YueOHO-HCCIe10BATEJbCKHIA MPOEKT

Ha3BaHue mpoekTa: COCTaBJICHHE MPOEKTa IIBETHHUKA/Ca/la/oropogaM B 3aBUCHMOCTH OT
cocTaBa MPOaHATM3UPOBAHHBIX TTOYB.

IIpobiema wucciegoBaHMsA: ONpEICICHUE BO3MOXXHOCTH pa30MBKU I[BETHUKa B
COOTBETCTBUH C AU3AIHEPCKUM 3alIPOCOM U HEOOXOJMMOCTH aJlalTallK JU3aiHEPCKOro MPOeKTa
K MOYBEHHBIM U KJIIMMAaTUYECKUM YCJIOBHSIM Ha OCHOBAaHUU UCCIIEJOBAHMSI XUMUYECKOTO COCTaBa
MOYB MPEIJI0KEHHOTO Yy4acTKa.

Heap mpoekTa: OMpPENEIUTh BIUSHUE XMUMHUYECKOTO COCTaBa IMOYB Ha MPEIOKCHHOM
y4acTKe Ha aCCOPTUMEHT PAaCTCHHI, PEKOMEHIOBAaHHBIX K MOCAKE ISl peanu3aly BEIOpaHHOTO
TU3aiHEPCKOTO MPOEKTA.

3agauum npoexra:

1) uccnenoBath XMMHUYECKUH COCTaB, CTPYKTYPY, KUCIOTHOCTh IMOYBBI Ha MPEASIOKEHHOM
y4acTKe;

2) uccienoBaTh HHCOJISILIMIO OTBEJCHHOTO JUISl IBETHUKA Y4acTKa;

3) mpensoKuTh Mephl MO YAYUYNICHHIO KauyecTBa IMOYBHI MyT€M BHECEHMS DPAa3IMYHBIX
ynoOpeHuit 1 100aBOK Ha MPEAJIOKECHHOM YJacTKEe B ClIydae HEOOXOIUMOCTH;

4) ompenenuTh aCCOPTUMEHT PACTEHU B COOTBETCTBUU C BBISIBICHHBIMH OCOOCHHOCTSMU
HCCJICIOBAHHOTO y4aCTKa U AU3AHHEPCKUM 3aIpOCOM;

5) cocTaBUThH TOCATOYHYIO BEIOMOCTb;

6) IOATOTOBUTH U MyOJIUYHO MPEJCTABUTH MPE3CHTAIUIO TI0 TEME MPOCKTa B KOMaH/IE.

Pe3yabTarnl 00yyeHus:

— ONpeneNsiTh NepedeHb HEOOXOIUMBIX HCCIEIOBAHHM XMMHUYECKOTO COCTaBa IOYB U
y4dacTKa Ui COCTABIICHUS WM aJanTaluy paHee pa3pab0oTaHHOTO IPOEKTa I[BETHUKA;

— ONHUCHIBATh 3aBUCMMOCTh aCCOPTHMMEHTa PAacCTeHHI OT KadecTBa MPEUIOKEHHON MOYBBI
JUTSE 00YCTPOIMCTBA IIBETHHKA,;

— CIOCOOHOCTD MCIOh30BaTh COBPEMEHHBIC CPEJICTBA MOMCKA, aHAIN3a U UHTEPIPETAIIH
uH(popMalui, 1 MHYOPMAIIMOHHBIC TEXHOJOTUHU JUIsl BBHIMIOTHEHHS 3a7ad MpOoQeCcCHOHATHHON
nesitenbHOCTH (OK-2);

— crmocoOHOCTh A(D(PEKTUBHO B3aMMOACHCTBOBAThL W PabOTaTh B KOJJIEKTHBE M KOMaHJIE
(OK—+4).

Pe3yabTaTr npoekTHOH padoThl 00y4arouerocs:

— MakeT / BujeoMarepuai / medyatHele cpenctsa / 3D-Moaenn KoCMHUYECKON TEXHOJIOTHH;
Mpe3eHTAINS PE3YIbTATOB HCCIEI0BaHMUS Ha MPOPECCHOHATHHBIX KOHKYPCaX.

®opma npeacTaBiIeHUs: pe3yJbTaTOB POCKTHON padoThI:

— 3al[UTa MPOEKTa C UCTIOIH30BAHUEM CPEICTB BU3yaTU3alliy U IEMOHCTPAIUH MPOIYKTA (
/ Makera / BuzieoMaTepuana / me4aTHoix cpeacts / 3D-monenu (pu HAIWYHH).



Bo3Mmo:kHbIe BADHAHTHI TeM MPOEKTOB:

1. UccnenoBanue cocraBa MUHEPaJIIbHOM BOJIbI M PEKOMEHIALIUU 110 €€ UCI0JIb30BaHUIO.

2. MHccnepoBanue paspymiaroumiero ACHCTBUS NPUPOJHOM BOJBI Ha CTPOUTEIbHBIE
MaTepUabl.

3. CocraBieHue TMpOEKTa [BETHUKA/Oropoja/caia B 3aBUCUMOCTH OT COCTaBa
MPOAHAIM3UPOBAHHBIX TIOYB B COOTBETCTBUU C JAMU3AHEPCKUM 3ampocoM (MOHOXPOMHBIN
I[BETHUK, [[BETHUK OJIHOJICTHUKOB, MHOT'OJIETHUKOB, JIEKOPATUBHBIN Oropoj U 1p.).

4. CocraBieHue CcOaJJaHCHPOBAHHOTO MEHIO Ha JICHb (HEIET0) B 3aBUCHUMOCTH OT
CoJlep’KaHusl XMMHUYECKUX MaKpO U MUKPO3JIEMEHTOB B IPOAYKTAX MUTAHHUS.

5. UccnenoBaHnue kauecTBa MUTHEBOM BOJEI.

6. MccrnenoBanue mpoO BOIOTPOBOIHON BOJIBI HA IPEIMET YCTPAHECHUS KECTKOCTH.

7. YcTpaHeHue KEeCTKOCTH BOJIbl B CEIbCKOX03IMCTBEHHOM JIEATETbHOCTH.

8. KoHTpoJib KauecTBa TEXHUYECKON BOJBI Pa3HBIX BUJIOB B COOTBETCTBUU C METOJIUKAMU
no ['OCT.

9. Co3nanue JeKOpaTUBHOM MITYKATYPKH.

10. IIurMeHTEI B U3ACTIUIX U3 CTEKIIA.

11. UccnenoBanue pa3pymarniero JeiCTBUS BOIbl HA CTPOUTEIbHBIE MaTEPUAIIbI.

12. OneHka cocTostHUS BO3AyXa pabodeid 30HbI CIICIHATUCTA (TEXHOJIOTa, CTPOUTENS U T.11.,
C ydeToM 00sacTd TpPO(EeCCHOHATBHOW NEATENHHOCTH) B COOTBETCTBHH C HOPMATHBHBIMHU
JIOKyMEHTaMHU

2.3. OneHo4YHbIE CPEACTBA MPOMEKYTOUYHOM ATTECTANUM M0 AUCHUIINHE «XUMHS»

[IpomexyTounass arrecranus M0 AWCHUIIIMHE «XUMHS» TPOBOAUTCS B (dopme
¢ epeHIIMPOBAHHOTO 3a4eTa.

Kasxprit 5x3aMeHaIMOHHBINA OUJIET COCTOUT U3 TPEX 3aIaHHM:

1) TeopeTnyeckoe 3aaHe B BUJIE€ BOIPOCA U3 TEOPETUUYECKOTO COJIEP’KaHNs OCHOBHOTO U
MPUKJIAHOTO MOAYJIEH;

2) MpaKTUYECKOE 3aJlaHKe (COCTABIICHHE YPAaBHCHHH XUMHUYECKUX PEAKIMH C ydacTHEM
HEOPTraHWYECKUX HIJIM OPraHMYEeCKUX BEIECTB, B T.4. LIETIOYEK MPEBPAIICHUN U KaueCTBEHHBIX
peakuuii 0OHaApYKEHHS; XUMUUYECKUX POPMYT HEOPTAaHUUYECKUX M OPTaHUIECKUX BEIECTB, B T.4.
CTPYKTYPHBIX; 33J]laHUs M0 HOMEHKJIAType HEOPraHMYECKUX M OPTraHUYECKHUX BEIECTB; OIICHKA
U3MEHEHUSI CKOPOCTHM XHUMHUYECKOW peakIMu U HalpaBJIICHUs CMELICHUS PaBHOBECHUS C
ucnonp3oBanueM mnpuHiuna Jle-lllatenbe; oleHKa XUMHUYECKOro cocTaBa W OOOCHOBaHHE
MPUMEHUMOCTH 00BeKTa OMO0- WM TEXHOC(EPHI U T.11.);

3) pacuerHas 3amada (pacyeThl MO YPAaBHEHHIO XMMHYECKUX PEaKIIMii, pacyeT MacCOBOH
o (Macchl) XMMHUYECKOTO JJIEMEHTa (COCIMHEHHS) B MOJICKYJe (CMECH); OIpeecIeHue
npocreiield (GopMyabl OPraHUYECKON MOJIEKYNBI, MCXOJS M3 3JIEMEHTHOro cocraBa (B %);
pacdeTsl TETUIOBBIX dS()PEKTOB XHUMHUECKHX PEAKIUH; pacdeThl 3aBHUCUMOCTH CKOPOCTH
XUMUYECKON peakluy OT KOHIEHTPALMU U TEMIIEPATyphl U T.11.).

IIpumep 3K3aMeHANMOHHOI0 OWJIeTa.

3aganue 1.



Kakoii pacTBOp HCHONB3YIOT [Ji1 KAa4eCTBEHHON PpEAKLIUM OIPEICICHUs XJIOPHUJIOB,
OpoMuoB, Hoaunos? HanumuTe ypaBHeHUS peakuuii 1 000CHYITE OTBET.

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

[IponuiuTe Bce peakiuu U onpeaenanTs Bemectra X1, X2, X3.

3aganue 3.
Onpenennte MaccoBBIE O XUMHUYECKUX JJIEMEHTOB B okcuiae amomuaus ALO; u
BBIPA3UTE UX B MPOLICHTAX.



3akJjaroueHue

Takum o00pa3zom, GOHI OICHOYHBIX CPEICTB MO AUCHUIUIMHE «XUMUS» COCTOHT H3
OIICHOYHBIX CPEJICTB TEKYIIEro, pPYOSKHOro (TeMaTHYECKOro) KOHTPOJIS ©  3aJaHuid
IIPOMEKYTOUHOH aTTECTALUU.

B y4ueOHO-MeTOAMYECKOM KOMILJIEKCE MPUBEICHBI IPUMEPHI 3aIaHHH, KOTOPBIC SIBIISIOTCS
MoaenbHbIMUA. Kaxaplii mpemnogaBaTeiab, B CBOIO OY€pelb, B pPaMKax CBOEH METOAUYECKOU
JEATETLHOCTH CaM TMPOCKTUPYET W pa3pabaThIBaeT CpelCTBa OOYYECHHS W KOHTPOJIA, a TaKXKe
BBIOMpPAET METOABl U OpraHU3AIMOHHBIC (HOPMBI UCXOJS U3 OPTaHU3AIMOHHO-TIEIarOTUUECKUX
YCIIOBUH 00pa3oBaTENBHOTO MpoIecca, COOCTBEHHOTO OMBITA, YPOBHS IMOATOTOBIEHHOCTH H
MOTHUBALIUU CTY/ICHTOB.
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