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@DOoH/[| OLIEHOYHBIX CPEJCTB YyU4eOHOro mpeaMeTa pa3paboTaH Ha OCHOBE:

(benepanbHOrO TOCYJAapCTBEHHOTO 0OpPa30BaTENbHOIO CTaHAApTa CpPeAHEro 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.));

denepanbHON 00pa30BATENBHOM MPOrPAMMBI CpeIHEro oOIIero odpa3zoBaHus (nauee -
®OIT COO), yrBepxkaennoro [Ipukazom MunuctepcTa npocsemierus: Poccuiickoit denepamnm
ot 18.05.2023 r. N 371 (3apeructpupoBan MunucrepcrBom 1octuiuu 12 uroins 2023 r. N 74228);
Cc yueToM (QenepalibHOTO TOCYIapCTBEHHOIO 00pa3oBaTeNbHOIO CTaHAApTa CpPEIHEro
npodeccuoranbHOro oopazosanus (najgee — ®I'OC CITO) o cienmnanbrocTr 38.02.08 Toprosoe
JIeTI0, YTBEPAKIAECHHOrO MpuKa3zoM MuHucTepcTBa mpocBenieHus Poccuiickoit denepauuu OT
19.07.2023 r. N 548 (3apeructpupoBan MunucrepctBom roctutiuu P® 22.08.2023 r. N 74906) u
[IpumepHoii ocHOBHOI 0Opa3zoBaTenbHON mporpammel 1o cneuuanbHoctu 38.02.08 Toprosoe
JIEII0.

BnyTpenHss skcneprusa:
3asenyromas YMY 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
cneunanbHocTu 38.02.08 Toprosoe neno paszpaboran Ha ocHoBe TpeboBanuii @I'OC COO u
[Ipukaza ot 12 aBrycrta 2022 1. Ne 732 «O BHeceHWH HW3MEHEHUU B (denepanbHbIA
rOCyJapCTBEHHBII 00pa30BaTeNbHBINA CTAaHAAPT CPEIHETO OOIIEro 0Opa30BaHusl, YTBEPKICHHBIH
npuka3zoM MuHuctepcTBa oOpazoBanus u Hayku Poccuiickoit ®eneparum ot 17 mas 2012 r. Ne
413y, c yueToM npodeccuoHaIbHON HApaBIEHHOCTH MPOTrPaMM CPEeTHEro Mpo(ecCHOHATBHOTO
o0Opa3oBaHus, peaTu3yeMbIX Ha 0a3¢ OCHOBHOT'O 00IIIero 00pa3oBaHus.

OcHoBHast 1enb ¢oHga oneHoyHblx YMK — coBeplIeHCTBOBaHHE COAEp)KAHUS
obmeoOpazoBaTelbHOrO  TpenMera sl (opmMupoBaHuss NMPOGECCHOHATBHO  3HAYUMBIX
KomrereHIiH. DOHJ OLIEHOYHBIX CPEJCTB MPEACTABIEH KOMIUIEKTOM KOHTPOJIbHO-OIEHOYHBIX
CPEICTB.

1. HACIHOPT ®OHJA OHEHOYHBIX CPEJICTB
no npeaMery « XuMus»
e o0yueHus:
Henpb nzyuenus npenmera «XuMus» Ha 0a30BOM ypOBHE:
- GopMHUpPOBAHUE CUCTEMBl XUMUYECKUX 3HAHWN KaK BaYKHEUIIIEH 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 HX
Pa3BUTHS U CTAHOBJICHUS;
- popMupoBaHUE M pa3BUTHE MPEICTABICHUA O HAYYHBIX METO/IaX TIO3HAHUS BEIIECTB U
XUMHUYECKHUX PEaKIHii, HEOOXOIUMBIX JJIsl IPUOOPETEHH] YMEHUI OPUEHTUPOBATHCSI B MUPE
BEIIIECTB U XUMHUYECKHX SBJICHHUM, UMEIOIUX MECTO B MIPUPOJE, B TPAKTHICCKON U
MMOBCEAHEBHOM KU3HU;
- Pa3BUTHE YMEHHUI U CIOCOOOB ACSITENTFHOCTH, CBI3aHHBIX C HAOIIOIECHUEM U 00bICHEHUEM
XUMHYECKOTO IKCTIEPUMEHTA, COOTIOACHUEM TTPaBUiI 0€30MMacHOT0 OOPAIICHUsI C BEIIECTBAMM.
- aJanTanys 00yJarommXxcs K yCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS 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 XMMHH, & 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 3HAHMS 10 XUMHUU 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. OueHo4HbIe CPEACTBA MO TUCHHIINHE «XUMUSID)

2.1. OneHOYHbBIE CPEACTBA TEKYHIEr0 KOHTPOJIS M0 M CHUIINHE «XHUMM D)

Texymuii KOHTPOJIb PE3yIBTATOB OOYUEHHSI MOKHO OCYILECTBIIATh Pa3IMUYHBIMU METOJAMU
Y C TIOMOIIBIO Pa3IMYHBIX OLIEHOYHBIX cpeAcTB. [To gucnumimbe « Xumus» B Ka4eCTBE CPEIACTB
TEKYILEr0 KOHTPOJIS IPUMEHSIOTCS BOIIPOCHI JUIsl OPraHU3alluK YCTHOTO ¥ MMCbMEHHOI'O OIpOCa,
CHCTEMBl 33JaHUU B TECTOBOM (hopMme, 3aqaun M YNpakHEHHs, MPAaKTUKO-OPUEHTHPOBAHHBIC
3agaHusl (TEOpPETUYECKHUEe, pacyeTHbIC, CHUTYallMOHHbIE), JIAOOpaTOpHbIE pPabOTBl W JApYyrHe
OlLICHOYHbIE MeponpusaTus. Hike npuBeneM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHUii B TeCTOBOM (popme

Cucrtema 3amaHuii B TECTOBOM (popMe — 3TO cojeprKaTeiabHas CHCTEMa, OXBaThIBAIOIIAS
B3aMMOCBS3aHHBIC DJIEMEHTBI 3HaHUN. B oTiMume OT TecToB, B CUCTEMAX 3aJJaHUN BEPOSTHOCTH
IIPABWJIBHOTO OTBETA Ha MOCIENYIOIIEE 3aJaHNE MOXKET 3aBUCETh OT BEPOSITHOCTU NPABUIBHOTO
OTBETA Ha IPEBIIYIINE 3aJaHUS.

J111st TOro yTOOBI HA OJTHOM COJIepKATEIBHOM MaTepHajie MOXKHO ObLIO COCTaBUTH HECKOJIBKO
BapHUaHTOB TeCTa, KOHCTPYHUPYIOT 0a3y 3a7aHuil B TecToBOW (opme. Eciu ecTh KOMITbIOTEPHBIE
pOTpaMMbl FeHEpaIMy TECTOB, TO B IPOTPaMMy CO3JIaHHsI TeCTa BBOAUTCS 0aza, BKIIIOYAIOIIas B
ce0s1 mapaieNibHble IO COJAEPKAHNUIO U TPYJHOCTH BapUaHTHI OJHOTO U TOTO K€ 3aJaHus. JTO
03HauaeT, 4To MPOBEpKa 3HAHUS IPU3HAKOB, CBOICTB, COCTaBa, (QYHKIMHA OTHOTUIIHBIX OOBEKTOB
MOXET OBbITh OpraHM30BaHa Ha 0a3e OJHOIO M TOTO K€ 3a/laHusl, MEHSIOLIET0 B CBOEM TEKCTE
TOJIBKO Ha3BaHHE 3TUX OOBEKTOB. OTHU 3aJaHMs Ha3blBalOT (DACETHBIMM, T.€. HMMEIOLIUMHU
IIEPEMEHHBIE 3JIEMEHTHI.

[IpuBenem npuMep cucTeMBbI 3a1aHUI B TECTOBOI (hopMe, BKITIOUAIOLIeH aceTHbIE 3a1aHuUs
((paceTs! B 3a1aHUU 3aKITI0OUEHBI B (PUTypHBIE CKOOKH).

HasBanue TeMbl Tema: «CTpoeHHE aTOMOB XMMHUYECKHUX 3JIEMEHTOB U
[IPUPOJA XUMUYECKOHN CBSA3U»

PesynpraTr 00yueHus CocraBnsaTh XUMHUYeCKHE (OPMYNIBI COCIUHEHHHA B
COOTBETCTBUU CO CTEIECHBIO OKUCICHUSA XHMHUYECKHUX
3JIEMEHTOB, UCX0nd u3 BaJIECHTHOCTH u

3EKTPOOTPHUIATETLHOCTH

OO01I1e KOMIIETEHIINN OK 01

Bri0epuTe 01UH NPAaBUJIbLHBIH OTBET:

1. Atombr C 1 Si UMEIOT OJJMTHAKOBOE YHCIIO:

A) HEHTPOHOB B s1/Ipe

b) sHeprernueckux ypoBHeH

B) s1exTpoHOB Ha BHEIIHEM SHEPreTUYECKOM YPOBHE



I') anexTpoHOB

2. B pany xumuyeckux s1emMenToB Li-Be-B—C merannuueckue cBOHCTBa:

A) ycunusaroTcs

b) ocnabeBaror

B) He Mensitorcs

') u3MeHsI0TCS MePUOUUECKU

3. K s-a51eMeHTaM OTHOCHUTCS:

A)K

b) S

B) Fe

I) Br

4. ITyrem coennHeHHs aTOMOB 1o HoMepoM 11 u 17 oOpazyercst BEImecTBO ¢ XUMUYECKOM
CBSI3BIO:

A) nonunoi

b) koBasleHTHOM TTOJISIPHOI

B) xoBasieHTHOM HEMOJSIPHON

') MeTamaeckoi

5. {KOJIMYECTBO 3JEKTPOHOB B aTOME; KOJIMYECTBO YHEPreTUUECKUX YPOBHEH; KOITUUYECTBO
3JIEKTPOHOB HA MOCJEIHEM JHEPreTHYeCKOM YpPOBHE; KOJMYECTBO IMPOTOHOB B SApE aToMaj
COOTBETCTBYET

A) HOMepy nepuoza

b) Homepy rpymib

B) mopsinkoBomMy HOMEpy

6. {xmopuny 0apus, aamMasy, aMMHaKy, CEPHOU KUCIIOTE} COOTBETCTBYET

A) MOHHas XUMHYECKas CBA3b

b) xoBaneHTHas nmossipHasi XUMUYecKasi CBSI3b

B) xoBaneHTHAs HETIOJIIpHAS XUMUYECKas CBSI3b

7. {cBs13b, 0OpazoBaHHAA 32 CUET 00pa30BaHUs OOIIMX JIEKTPOHHBIX Map; CBS3b,
o0Opa3oBaHHas 3a c4eT 00OOIIECTBICHHUS BAJICHTHBIX 3JIEKTPOHOB; CBSA3b, 00pa30BaHHAs 33 CUET
AIIEKTPOCTATUYECKUX CUJI MPUTSKCHHUSI} HA3bIBACTCS

A) nonunoi

b) merammueckoit

B) xoBasieHTHOM

8. {B mopsiIKe BO3pacTaHUs METANTMYECKUX CBOMCTB; B MOPSAAKE YObIBaHUS pajnyca
aTOMOB; B TIOPSIJIKE BO3PACTAHUS KHCIOTHBIX CBOMCTB JIETYYUX BOJOPOIHBIX COCTUHEHUH }
DJIEMEHTHI PACTIONOXKEHBI B PSITY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,ClL 1

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

A) obmas popmyia geTydero BogopoaHoro coenquuenns RH4

b) He 0OpasyroT neTydnx BOAOPOJAHBIX COCTUHECHUM

B) 1o 3aBepineHus1 SHEPTETUUECKOTO YPOBHS HE XBAaTACT TPEX JIEKTPOHOB

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



A) Tpem

b) nBym

B) uersipem

11. Xumuueckas CBsi3b B MOJIEKYJIax {030HA U XJIOPHIA KAIbLIUs; CEpHOU KUCIOTHI U
XJIOpU/Ia aMMOHMUSI; CEPHOM KUCIIOTHI U 030Ha} COOTBETCTBEHHO

A) KOBaJIeHTHas MOJIIpHAs U MOHHAs

b) koBaneHTHas nosispHas 1 KOBaJICHTHAsl HEMOJISApHAsI

B) xoBaneHTHas HeMoyIApHAS U MOHHAsI

Kak BHIHO W3 NpPUBEACHHOrO0 INpuMepa, Kaxaoe (aceTHoe 3aJaHHE MOXKET ObITh
peoOpa3oBaHO B HECKOJIBKO Pa3JIMYHBIX BAPHAHTOB OJHOTO 33/JaHUS TECTOBOW cucTeMsbl. [Ipu
OpraHu3alluy aBTOMATH3UPOBAHHOTO TEKYIIETO KOHTPOJISI MOSABISETCS BO3MOKHOCTD T'eHEepaIiu
OO0JIBIIIOr0 KOJMYECTBA BAapUAHTOB TECTa, MPU ATOM 3aJaHUs, MOJydeHHbIE U3 dacera, OyayT
napaieNbHbI IO COJIEPKAHUIO U TPYTHOCTH.

2.1.2. IlpakTryeckue 3aJaHUA U 321241

[TpakTueckue 3amaHusi M 3a/Jayd, 4YacTO KCIOJIb3yeMble B KAuyeCTBE IUAAKTHUYECKHUX
CPEICTB B €CTECTBEHHOHAYYHBIX IUCIUIUIMHAX, TaKK€ MOTYT ObITh (aceTHbIMH. Bo3MoxkHO
NPUMEHEHHE 33]a4 ¢ BapuaHTaMH OTBETa JJsi yao0CTBa OpraHW3allii aBTOMAaTH3MPOBAHHOTO
KOHTPOJIA.

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

1. OcHOBBI CTpOeHHMs BellecTBAa — 33Jadyd HAa COCTaBJICHHE XHMHUYECKUX (opmyi
JIBYXaTOMHBIX COCTMHEHUI (OKCHUJIOB, CYIb(DHI0B, THAPUIOB U T.11.).

2. XumMHn4yecKue peakmumn

2.1. 3amaun Ha COCTaBJICHUE YPAaBHEHUMN PEaKIMil: COCTUHEHUS, 3aMEIICHUS, PA3JI0KEHUS,
oOMeHa M peakluil ¢ y4acTHeM KOMIUIEKCHBIX COeIMHEHUH (Ha mpUMepe T'uIpOKCOKOMILIEKCOB
ATIOMUHUS U IIUHKA); OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUUi ¢ MCIOJIB30BaHUEM METOojIa
JJIIEKTPOHHOTO  OamaHca; ¢  y4aCTHeM  KOMIUIGKCHBIX  COCIMHEHMH (Ha  mpumepe
TUAPOKCOKOMILUIEKCOB IIUHKA U aJTFOMUHHUS).

2.2. 3ajgaun Ha pacueT KOJUYECTBEHHBIX XapaKTEPUCTHUK MPOAYKTA pEAKLUN COCIUHEHMUS;
MAacCOBOM HMIM OOBEMHOW JOJM BBIXOAA NPOAYKTAa PEAKIUHU COSAMHEHHS] OT TEOPETUYECKHU
BO3MOXXHOTO; OOBEMHBIX OTHOIIEHHMH Ta30B; KOJIMYECTBEHHBIX XapaKTEPUCTHUK HCXOAHBIX
BEIIECTB U MPOAYKTOB pEaKIIMK; MacChl (00bEeM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIN
OJHO W3 BEHIECTB JAHO B BHUJE pAacTBOpa C OMPEACICHHONW MacCOBOM J0JIed PacTBOPEHHOTO
BEIIeCTBA.

2.3. 3aaHus Ha COCTaBJIEHHME MOJEKYJSPHBIX U MOHHBIX peakUui ¢ y4acTHMEM OKCHJIOB,
KHCJIOT, OCHOBAHUM U COJIEH, MOHHBIX PEAKUUN T'MAPOIN3a COJIEH, YCTAHOBICHUE HM3MEHEHUs
KHCJIOTHOCTH CPEJIbI.

3. CTpoeHue 1 CBOIiCTBAa HEOPTraHUYECKHUX BelleCTB

3.1 3agaumn Ha pacyeT MacCOBOW JOJM (MacChl) XUMHUYECKOTO JIEMEHTA (COCIUHEHHMs) B
MOJIEKYJIe (CMecH).

3.2. [IpakTrueckue 3aJaHus Mo KiacCuPpUKaIui, HOMEHKIATYpe U XUMUYECKUM (popmyrnam
HEOpPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB.

3.3. IlpakTuyeckue 3aJaHusl Ha OIpPEICICHHE XHUMHYECKOM AaKTUBHOCTH BEUIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOM CBSI3M U THIA KPUCTALTUYECKON PEIIETKH.

3.4. 3agaHus Ha COCTABJIICHHE YPABHEHMM XMMHMUYECKUX PEAKLUI C y4acTHEM NPOCTHIX U
CJIOKHBIX HEOPTAHUYECKUX BEIIECTB: OKCHUIOB METAIIJIOB, HEMETAJIIOB U aM()OTEPHBIX SJIEMEHTOB;



HEOPraHMYECKUX KHUCIIOT, OCHOBAaHUN M aM(pOTEPHBIX THUIPOKCHUIOB, HEOPraHMYECKUX COJIEH,
XapaKTEPU3YIOIIUX UX CBOMCTBA U CIIOCOOBI MOIY4EHUSI.

4. CTpoeHue U CBOMCTBA OPraHMYECKHX BellecTB

4.1. 3ajgaHus Ha COCTaBIEHUE HA3BAaHUM OPraHUYECKUX COECIUHEHUI N0 TPUBHUAIBLHOW WM
MEXKTYHapOAHON CUCTEMATHYECKO HOMEHKIIATYPE;

4.2. 3agaHuss Ha COCTaBJIEHHWE TIOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (HOpMys
OpPraHWYECKHUX BEIIECTB OTACIIbHBIX KJIACCOB.

4.3. 3agaun Ha ompeeTIeHNe MPOCTEHIIeH (OPMYIIbI OPraHMIECKON MOJICKYJIbI, UICXOs U3
3JIEMEHTHOTO cocTaBa (B %).

4.5. 3agaHus Ha COCTABIEHUE YPABHEHUHM XMMHUECKHUX PEAKIIMM ¢ y4aCTHEM OpraHUYECKHUX
BELIECTB HA OCHOBAHUHU UX COCTAaBa U CTPOEHUS.

4.6. 3amaHus Ha COCTaBICHHE YPaBHEHMH XHWMUYECKUX PpEAKLUUH, WILIIOCTPUPYIOIINX
XUMUYECKHE CBOMCTBA C YYETOM MEXAaHHU3MOB IIPOTEKaHUS JAHHBIX PEAKLUNA U TE€HETUYECKOU
CBS3U OPraHWYECKHUX BELIECTB Pa3HbIX KJIACCOB.

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

5. Kunernuyeckue ¥ TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKHX
peakuuit

5.1 IlpakTuyeckue 3alaHusg HA OLEHKY M3MEHEHHMS CKOPOCTH XMMMUYECKOH peakuuu M
HaIpaBJICHUS CMEILEHUSI PAaBHOBECHUS C UCNOIb30BaHueEM npuHiuna Jle-llaTtense.

5.2 3amaun Ha pacyeThl TEIUIOBBIX 3(PPEKTOB XUMHUECKUX PEAKIMNA U ONpeAeTeHUEe THIIA
peakiuu (1o TermIoBoMY 3P QeKTy: 3K30- U SHAOTCPMHUUECKUE).

6. IucnepcHblie cucTeMbl

6.1. 3agaun Ha TPUTOTOBJIICHUE PACTBOPOB.

7. KayecTBeHHbIE peaKIMU O0OHAPYKEHUSI OPraHUYEeCKUX U HEOPTraHUYECKHUX BellecTB

7.1. IlpakTryeckue 3aaHusl HA COCTaBJICHUE YPAaBHCHUH pPeakinii 0OHapyKEHHUSI KATHOHOB
I-VI rpynm 1 aHHOHOB, B T.4. B MOJICKYJIIPHON M HOHHOU (popmax.

7.2. TlpakTHueckue 3aJaHus HA COCTABJICHHUE KAYECTBCHHBIX pEAKIUi OOHApYKEHHUs
OPraHUYECKUX COCIUHECHUM.

9.1. UccaenoBanue M1 XUMHYECKHI aHAJIN3 00beKTOB OMochepsl

1. TunoBble pacyeThl 10 TEMATUKE IKCIIEPUMEHTA.

2. 3agaun Ha BBIYHMCIICEHHE CPEOHEr0 3HAYEHUsS OSKCIEPUMEHTAIBbHBIX JIAHHBIX,
MOTPEUTHOCTH.

3. 3amanne «XWMHUYECKUM COCTaB BOJIbI, THUIl BOJBI M CIIOCOOBI €€ TpUMEHEHUs» (C
HCIOJIb30BaHNEM HOPMATHUBHBIX TOKYMEHTOB).

4. 3ananue «B3anMoCBs3b cOCTaBa IOYBBI, TUII I0YBBI U €€ HA3HAUEHUS».

9.2. UccaenoBanue 1 XUMHYECKHI aHAJIN3 00bEKTOB TeXHOC(ephl.

1. TunoBble pacyeThl IO TEMATUKE IKCIIEPUMEHTA.

2. 3amaud  HaA BBIYMCIEHUE CPEIHErO0 3HAYEHUS OKCIEPUMEHTAIBHBIX JIaHHBIX,
MOTPEUIHOCTH.

3. 3ajaun Ha ONpeEIeHUE METAINIOB, HEOPraHUYECKNX aHUOHOB U OPTaHUYECKHUX BEIECTB
B TEXHUYECKOH BOJIE PA3HOr0 Ha3HAUYCHMUS.

4. 3aganne «XUMHYECKHH COCTAB TEXHHYECKOM BOABLI, THI BOJBI M CIIOCOOBI €€
IPUMEHEHHUSD (C UCIIOJIB30BAaHUEM HOPMATUBHBIX IOKYMEHTOB).

IIpumepsl 32124 M0 pa3HbIM TeMaM M CHMIIIMHbBI

I. C BapuanTamMu 0TBETOB



1. B peakuuto, TepMOXUMHYECKOE yYpaBHEHHE KOTOpoit S + Oz = SO, + 297 k/Ix, BcTynuia
cepa maccoii 1 r. KonnuecTBo TemioTsl, BBIACTUBILEECS IIPH 3TOM, PaBHO:

A) 9,28 x]JIx

b) 74,25 xIx

B) 29,7 xJ1x

2. YKaXHTE COJIb, BOJAHBIA pacTBOP KOTOPOW UMEET MIEJIOUYHYIO CPENY

A) cynbdat xamus

b) xnopua amomMuHUS

B) xapOonat xamus

3. Onpenenure Ha3BaHUE BEIIECTBA, IMIaBHAs IIEMb KOTOPOI'O COCTOMT M3 YETHIPEX aTOMOB
yraepoa, CONCPKUT KapOOKCHIBHYIO TPYIITY U OAHY ABOWHYIO CBSI3b, a TAKXKE PATUKATIBI METHI
U OTHIL.

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

b) 3-meTtmn-2-3tunlyren-3-oBas KUCIOTa

B) 2-metmi-3-3tun6yren-3-oBas KuciaoTa

dacerHble 327291

4. CocraBbTe XuUMU4eckue (OpMYJbl JBYXaTOMHBIX COEIWHEHUH: {CHIUIUJ KaJbLIU,
ruapun 6apus, cyiabdun xenesa (II1), okeun azora (1), okcua amromunus, xiaopun xenesa (11),
HUTpUA Oapus, okeun prytH (1), okeua cypemsl (V); okena meau (1), xnopun pryru (1), Hutpua
Kamusl, CHJIUIUA MarHus, TUAPUI amoMuHus, cyiabdun ceuama (II), Opomum muHKa, OKCHI
yraepoaa (II), okcun xmopa (V); autpun Hatpus, noaua meau (1), okenn xpoma (I1), okenp azora
(V), rtuapun vatpus, xaopuna xpoma (I1I), okenn kanmst, okcua mbimbsika (I11), cynbdun nuaka}.

5. Ilpu B3aumoneiicteuu {40; 20; 35} T cmecu {cepebpa u IIMHKA; [IMHKA U MEIU; MEAH U
JKere3a} ¢ COISTHOM KUCIOTOM BBIAEIIIIOCH {6,72; 2,24; 5,6} nra3a (H.y.). OnpenenuTe MacCoBYIO
nodto (B %) {1IMHKa; MeH; JKene3a} B CMECH.

6.YpaBHANTE OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO

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

Zn + KoCryO7 + HaSO4 = ZnSO4 + Cr2(S04)3 + KoSO4 + H0;

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

7. Onpenenure MOJEKYJIApHYIO (popmyiy yriaeBomopoaa, conepsxamiero {80%; 85,7%;
75%} yrnepona. OTHocuUTeNIbHAs IJIOTHOCTh MApOB BEIIECTBA IO {BOJOPOAY; BO3IYXY;
kuciopoay} pasHa {15; 1,931; 0,5}.

A) C4Hs

b) C2Hgs

B) CH4

BonpocureinbHbie (GOpMYyJTHPOBKH:

8. Kakas Mmacca ykCyCHON KHCIIOTHI TOTpeOyeTcs UIst CHHTEe3a Thianerara maccoit 140,8 r.
Brixon adupa npumute paBHbIM 80% OT TEOPETUYECKU BO3MOKHOTO.

9. Kakum peakTUBOM MOKHO OTJIMYHUThH TJIUMLEPUH OT TIIIOKO3bI? COCTaBbTE€ ypaBHEHUE
KayeCTBEHHON peaKIiy JIsl OOHApyKEHUs MHOTOATOMHBIX CIIUPTOB Ha MPUMeEpe TIULEPUHA.

10. C moMomip0 Kakoro peakTHBa MOXKHO pacmo3Harh rajmoreHun-uonsl (Cl-, Br-, I-)?
CocraBbTe ypaBHEHHS KaueCTBEHHBIX PEAKIMH B MOJICKYJISAPHONW W MOHHOM (opmax. YKaKuTe
IIPU3HAKU PEAKLUN.



3amaun, Kak W JIPyrue JAUJAKTHYECKHE 3aJaHusl, MOTYT BBIMOJHATH OOYYArOUIyI0 H
KOHTPOHMPYIOIMYIO (GYHKIKU. Pernienne 3aaq MOXKeT OCYIIECTBIATHCS HA PA3IMYHBIX THUMAX U
JTarax 3aHsATHH.

2.1.3. IIpaKkTHKO-OPHEHTHPOBAHHBbIE 32/IaHUS

[TpakTUKO-OpUEHTUPOBAHHbIE 3a/laHusl (KaKk TEOpEeTUYECKHue, TaK U pacyueTHHIE),
HaAIpaBJieHbl Ha pa3BUTHE PE3YNbTATOB OOY4YEHHUS OCHOBHOIO MoAyis (paszensl: «OCHOBBI
CTpoeHHsl BemlecTBa», «CTpoeHHE U CBOICTBAa HEOPraHWYECKUX / OPraHMYECKUX BELIECTBY,
«Kunernueckrue U TepMOJIMHAMUYECKHE 3aKOHOMEPHOCTU MPOTEKAHUSI XMMHUYECKUX PEAKIHil»,
«JlucriepcHble CHCTEMBI») U BBISBICHHE XHUMHYECKOW CYIIHOCTH OOBEKTOB TPHPOJIBI,
IPOM3BOJICTBA M OBITAa, C KOTOPHIMU YEJIOBEK B3aUMOJICHCTBYET B IpOIECCE MPAKTHYECKOU
NEeSATENLHOCTH (IIPUKIIATHOW MOIYIIb).

[IpakTUKO-OpUEHTUPOBAHHBIE  3a/laHUsl MOXXHO ONPENSIUTh KaK MeJaroruyecKu
nepepaboTaHHbIl  (parMeHT  nmpodecCHOHANBHOW  JesATenbHOCTH  cnenuanucta. OHu
pa3pabatbIBatOTCs ISl IPOBEPKU 3HAHUM U YMEHMI 00y4yaronuxcs AeiCTBOBATh B IPAKTUYECKHUX,
HETUINHMYHBIX, SKCTPEMAIbHBIX U OPYTUX cUTyalusx. [Ipu u3ydyeHUM IUCHUIUIUHBL «XHUMHUSD»
PAKTUKO-OPUEHTUPOBAHHBIE 3a/1aHUsI TIPUMEHSIOTCS JUIsSl aKTUBU3AIUN Y4eOHO-1103HaBaTEIbHON
JeSITeTbHOCTH 00YJAIOIIUXCS TYTEM «IIOTPY>KEHHS» UX B IPOOJIEMbI XUMHUYECKUX HCCIIEIOBAaHUH,
BO3HHUKABIIUX B UCTOPUHU PA3BUTUS HAYKHU, NJIU UMCIOIUX NPAKTUICCKOC 3HAUCHUC JId YCIIOBCKA.

[IpuBenem mpumepsl NpPaKTUKO-OPUEHTHPOBAHHBIX 3afaHui mo pasnenaMm «CTpoeHue u
CBOWCTBA HEOPTaHUYECKHX BEIIECTBY, «CTpOEHHE U CBOMCTBA OPTraHUYECKUX BEILIECTBY.

1. Kap6oxkcurepanust

Hassanue TeMEbl Tema: «IIponu3BOICTBO HEOPTAaHUYECKUX BEIIECTB.
3HaveHHE U PUMEHEHHE B OBITY U Ha TPOU3BOJICTBE)»

Pesynbrar oOyuenus O60CcHOBBIBATh 3HaUE€HUE U PUMEHEHNE HEOPTaHUYECKUX
BEIIECTB B OBITOBOM M MPOU3BOJCTBEHHON NEATEIBHOCTH
YyelloBeKa uX PU3NKO-XUMUYECKUMHU CBOWCTBaMU

O01IMe KOMIIETEHIINN OK 01, OK 02

A 3HAKOMO JIM BaM TMOHSTHE «KapOokcuTepanus»? B TepaneBTUUECKHUX HENSIX UCIOIB3YIOT
razoo0pasHoe BemecTBO. [lo 3ToM mpuyMHE MOMOOHYI0 METOAWKY HA3BIBAIOT «Ta30BBIMU
YKOJIaMU». DTa METOAMKA HWCIONB3YETCs IS JICUCHHUs CepAEeYHO-COCYIAHUCTHIX 3a00JIeBaHUIA,
MOBBIIICHUS] 3JACTUYHOCTU KOXU. [IOBBIIIIEHUE COAEp’KaHMsI 3TOTO ra3a B KpPOBU TOBOPHUT O
HEKayeCTBEHHON (yHKINHN KpoBU. CamMoe yIUBUTEIbHOE, YTO OHO HCIIONB3YETCs B TBEPIOM BHJIE
B [TUIIEBOM MPOMBIIUIEHHOCTH JIJIs1 XpaHEHUS U IEPEBO3KHU MTPOIYKTOB: PHIOBI, MsICa, MOPOKEHOTO.

3aganue

Bri0epuTe 01MH NPaBUJILHBIH OTBET:

1. O kakoM BelecTBe UAET peub?

A) yriekucinsblii ra3

b) xucnopon

B) ammuax

2. Kakumu xuMruyecKkuMy CBOMCTBAMHU 00JIaaeT 3TO BELMIECTBO?

A) KHCITIOTHBIMH



b) ocHOBHBIMHU

B) amdorepupiMu

3. C ueM MOXKET BCTYyMaTh BO B3aUMOJeHCTBUE?

A) ¢ BOJIOli, OCHOBHBIMH OKCHJAMH, IIEI0YaMU, HEKOTOPBIMHU COJISIMU

B) ¢ Bom0#1, KHCIIOTHBIMU OKCHIaMHU, III€JI0YaMH, HEKOTOPHIMH COJISIMH

B) ¢ Bo110i1, KUCTIOTHBIMU OKCHJIaMH, KUCJIIOTaMH, HEKOTOPBIMH COJIIMU

4. C moMOIIIbI0 KaKOTO BEIIECTBA €r0 MOKHO OOHAPYKHUTH?

A) dbenondranenHa

b) 6pomMHO#T BOIBI

B) u3BecTkoBO# BOJIBI

5. IlpuBenure GakThl, KOTOPHIE JOKA3BIBAIOT OTPUIIATEILHOE BIMSHUE 3TOTO Ta3a Ha
KEITYT0YHO-KUIIIEYHBIN TPAKT YeTIOBEKA.

2. [loBapenHnas coJib

Hassanue TeMEbl Tema: «IIponu3BOICTBO HEOPTAaHUYECKUX BEIIECTB.
3HaveHHE U PUMEHEHHE B OBITY U Ha TPOU3BOJICTBE)»

Pesynbrar oOyuenus O60CcHOBBIBATh 3HaUEHUE U PUMEHEHUE HEOPTaHUYECKUX
BEIIECTB B OBITOBOM M MPOU3BOJCTBEHHON NEATEIBHOCTH
yelloBeKa uX PU3NKO-XUMUYECKUMHU CBOWCTBaMU

O01IMe KOMIIETEHIINN OK 01, OK 02

N3BectHO, uTO B MHpe no0bIBaeTcs mpuMepHo 100 MUIUIMOHOB TOHH MOBAPEHHOM COMU B
roja. Ha numieBsie HY>Kbl pacXOAyeTCsl OKOJIO OJIHOM YETBEPTOM yacTH 3Toro konudectna. Kyma
K€ UIET OCTaJIbHas COJb?

[ToBapeHHass coiib COBEpPUICHHO HEOOXOOuUMa MpPU MPOU3BOJCTBE MSCHBIX M PBIOHBIX
KOHCEPBOB, OHA UCMOJb3YETCS B METAILTYPrHUeCKON OTpaciu MPOMBIIUIEHHOCTH, TpU 00paboTke
MEXOB W PpA3NIMYHBIX KOX, B IIPOLIECCE NPUTOTOBIECHUS MbLIA, HAET Ui IOJTY4YEHUs
KaJIbIIMHUPOBAHHOW COJBI, TpHUMEHseTCs B MeauiuHe. OCHOBHOW TOTpeOUTENh COMU —
XUMHUYECKasi 0TPaCIib MPOMBIIUIEHHOCTH. B 3T0i1 0071acT MCTIOIB3yeTCs HE TOJIBLKO caMa COJlb, HO
Y 3JIEMEHTHI, COCTaBIISIONINE €e. B mpoliecce aiekTpoiin3a ee pacTBopa MoJIydaroT XJI0p, BOJAOPOT
u enkuil Hatp. M3 pacTBopa enKoro Harpa MOJy4yaroT TBEPAYIO Iesioub — KaycTuk. Coequusis
BOJIOPOJI C XJIOPOM, MOJTYYAIOT COJISIHYIO KUCTIOTY.

3anaHue: cocTaBbTEe YPABHEHHUS, ONMCAHHBIX B TEKCTE PeaKIMid.

3. AueruniieH

Hassanue TeMEbl Tema: «IIponu3BOICTBO HEOPTaHUYECKUX BEIIECTB.
3HaveHHE U PUMEHEHHE B OBITY U Ha TPOU3BOJICTBE)»

Pesynbrar oOyuenus O60CcHOBBIBATh 3HaUEHUE U PUMEHEHUE HEOPTaHUYECKUX
BEIIECTB B OBITOBOW M MPOU3BOJCTBEHHON NEATEIHHOCTH
YeloBeKa uX (PU3NKO-XUMUIECKUMHU CBOWCTBAMU

OO011I1e KOMIIETCHIUU OK 01, OK 02




OaHUM M3 caMbIX PacHpOCTPAHEHHBIX CMOCOOOB CBapKHU IUIABJICHUEM SIBISIETCA Tra30Bast
CBapka, KOTOpas MPOU3BOIUTCS C OOpa30OBaHMEM Ta30BOTO IUIAMEHU B KaHallaX CBapOYHOMN
ropenku. OOpa3oBaHHe Ta30CBapOYHOrO IUTAMEHM HEBO3MOXKHO 0€3 Ta3a alleTuJIeHA.
TexHUYECKUH alleTUIICH MOTYYaroT U3 KapOuaa KalbIus.

3amanue

1. O0bsacHHUTE, KaKOW (PU3MUECKHI TOKa3aTellb MO3BOJISIET MCIOJb30BaTh AlleTHUIICH IS
CBapOYHBIX padoT;

2. CocraBbTe ypaBHEHHUE PEAKIIMU MTOJTYUYCHHS alleTUIICHA;

3. CocTaBbTE ypaBHEHHE PEAKIIMHM TOPEHUS alleTUIICHA;

4. Bpruncnutre o0bEM aleTHIEHa MOJYYEHHOTOo W3 KapOunma Kaimblus maccoil 128 r,
comepxamiero 5% mnpumecei, eciu BbIXOA aneTuieHa coctaBisieT 80% OT TeopeTHyecKu
BO3MO>KHOTO.

4. MoJjo4Has1 KHCJI0TA

Hassanue TeMEbl Tema: «Opranndeckue BEIIECTBA B KU3HEAEATEIbHOCTH
yenoBeka. [Ipon3BoACTBO M MPUMEHEHHE OPTaHUYECKUX
BEIIIECTB B MPOMBIIIJIEHHOCTH

Pesynbrar oOyuenus OO60CHOBBIBaTh 3HAYEHUE U MPUMEHEHHE OPraHUYECKUX
BEIIECTB B OBITOBOM M MPOU3BOJCTBEHHON NEATEIBHOCTH
YeloBeKa uX PU3NKO-XUMUIECKUMHU CBOWCTBAMU

OO01I1e KOMIIETCHIUU OK 01, OK 02

[IpoMexyTOUHBIM TPOAYKTOM OOMEHa Yy TETUIOKPOBHBIX >KUBOTHBIX SIBISICTCS MOJIOYHAS
KHCJIOTA. 3amax 3TOW KHUCJIOThl KPOBOCOCYIIME HACEKOMBIC YJABIMBAIOT HAa 3HAYUTEIHHOM
PacCTOSIHUU.

3aganue

1. [Toyuemy HacekombIe (KOMaphl) OBICTPO HAXOJSAT CBOIO KEPTBY?

2. YcraHoBuTe (popMyiny MOJOYHOW KHCIOTHI, KOTOpas TOMOTraeT HACEKOMBIM HaXOJUTh
TEIJIOKPOBHBIX KUBOTHBIX, €CJIM MACCOBBIE JOJU AJIEMEHTOB B HEM COCTAaBISIOT: yriepoja —
40,00%, Bogopona — 6,67%, xkucnopona — 53,33%.

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

4. Ha ocHOBaHMHM CTpPOCHHSI MOJOYHOM KHUCJIOTHI CIENAalTe BBIBOA O €€ XMMHYECKUX
CBOMCTBAX.

5. HalimuTe B MHTEpHETE WM IPYTUX HCTOYHUKAX HH()OPMAIHIO O TPUMEHEHUH MOJIOYHOM
KHUCIIOTBI.

2.1.4. 3ananus JadopaTopHbIX padoT

JlaboparopHbie pabOTHI SIBISIFOTCSI BAXKHOW YacThIO y4eOHOTO MpoIiecca Mo AUCIUILTUHE U
CrocoOCTBYIOT (HOPMUPOBAHUIO Yy 00YJAIOIINXCS YMEHUHN MCCIEA0BATh XUMHUYECKHE MTPOLIECCHI U
siBJeHUS (IJITAHUPOBATh U MPOBOJUTH XMMHYECKUE SKCIEPUMEHTHI, MCCIEIOBAaTh BELIECTBA U
MPOBEPATh TUMOTE3bl, 00pabaThiBaTh W HMHTEPIPETUPOBATH PE3YIbTATHl IKCIICPUMEHTOB).
JlaboparopHble pabOTHI IO XUMUHU MPEAYCMOTPEHBI B KaXKIOM pa3/iesie OCHOBHOIO U MPUKIIATHOTO
MoyJei (Taba. 2).



Ta6muma 2. JlabopatopHbie pabOTHI IO XUMUU

Pa3zgen

JlabopaTopnasi paGora

XUMUYECKUE PEAKIIUU

JlabopaTopnas padora 1. «Peakuuu ruaponuza»

CrpoeHnue u cBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

JlabopaTopHas padora 2. «CBOICTBA METAJIJIOB M HEMETAILIIOB)»

CrpoeHnue u cBOMCTBa
OpPTaHHYECKUX BEIICCTB

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

Kunernueckue u
TEPMOJIMHAMUYECKHUE
3aKOHOMEPHOCTH
MIPOTEKAHUS
XUMHYECKUX peaKIui

JlabopaTopnasi padora 4 (Ha BbIO0Op) «OnpeneneHue
3aBHCHUMOCTH CKOPOCTH PEAKIIUHU OT KOHLIEHTPALMK pEarupyomumx
BeniecTBy WK «OnpeeneHne 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
TEMIIEPATypPhI»

JlaGoparopHas padora S. «3ydyeHue BIUSIHUA Pa3TMYHBIX
(akTOpOB Ha CMEIEHUE XUMUYECKOTO PAaBHOBECHS»

JucniepcHble CHCTEMBI

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

KauecTBeHHbIE
peaxiu 0OHapyKEHUS
OpPraHUYECKUX U
HEOPraHMYECKUX
BEIIIECTB

JlaGoparopHasi padora 7 (Ha BbIOOP) «AHAIUTUYECKUE PEAKIINU
KaTHoHOB [-VI rpynn» nnn «AHaJIMTUYECKUE pEAKIIUA AaHUOHOBY»
JlabopaTopHas padora 8 (Ha BbIOOp) «KauecTBeHHbIE PeaKIUU
Ha OTJEJIbHBIE KJIACCHl OPraHUYECKUX BELIECTBY WIIH
«KauecTBEeHHBIN aHaIN3 OPraHUUYECKUX COEAUHEHNUH I10
(GYHKIMOHATIBHBIM TPYIIIaM»

Hccnenosanue u
XUMHAYECKUN aHaIn3
00BbekTOB Orochepbl

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

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

«OrmpesieneHune KeCTKOCTH BOJBI U CLIOCOOBI €€ YCTPaHEHUS»
JlaGopaTopnas padora 11 (Ha BbIOOp) «OOHapyKEeHHE HUTPATOB
B MPOAYKTAX MUTAHUS

«HccnenoBanue NpoayKTOB MUTAHKS HA HAJIMYUE YTIIEBOOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha HaJIMUUE YIJIEBOJOB (Kpaxmaill,
TJIFOK034a, Caxapo3a)»

JlaGoparopHasi padora 12 (Ha BbIOOP)

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

HUccnenosanue Hu
XUMHUYECKUN aHaIn3

00BEKTOB TeXHOC(HEPHI

JlabopaTopHas padora 9. «OCHOBBI Ta00OpPaTOPHON MTPAKTHUKI




JlaGoparopuas padora 10 (Ha Bb100p) «OnpeneneHre XJI0pua0B
MCTOIOM TUTPOBAHHUA B TEXHUYECKOU BOJIC» ((OHpC,Z[G.HeHI/IG
’)KE€CTKOCTHU TEXHUICCKOU BOABI MCTOAOM TUTPOBAHU
JlabopaTopHas padora 11. «Onpenenenue coaepkaHus
YIJIEKUCIIOTO Ta3a B BO3AYXE MOMEIICHHS SKCITPECC-METOIOM
JlaGoparopHas padora 12 (Ha BbIOOp) «M3roTOBICHUE KPACOK
(Mo160p MUTMEHTOB U CBSA3BIBAIOIIUX BEIICCTRB)»

«HccnenoBanue CBOMCTB BSDKYILMX BEIIECTB HA IPUMEPE TUIICa

1. Bonpocsl 151 1onycka k JiabopatopHoi padore

a) chopmymHpyiiTe 11eIh TIAHUPYEMOTO SKCTIEPUMEHTA;

0) 00BsICHUTE, KAaKOH MpOIIecC HA3bIBAIOT THIPOIN30M, KaKO OH ObIBacT;

B) OOBSICHUTE, KaKHE CYIIECTBYIOT CIIOCOOBI JI0KAa3aTeIhCTBA CYIIECTBOBAHUS THIPOJIU3A
HEOPraHMYECKUX U OPraHNYECKHUX BEIIECTB;

') 00BSICHUTE, KaK COCTABIIICTCS] YPAaBHEHUE THUAPOIIN3A;

1) 00bsicHuTE, uTO Takoe pH? Kak 3aBucHT naHHBIN MOKa3aTeb OT KUCJIOTHOCTH HITA CPEJIbI
pacTBopa;

€) 0OBSCHUTE XOJ BBIITOJIHEHUS YKCIIEPUMEHTA TI0 PEIICHUIO KAYSCTBEHHBIX 3a/1a4;

) TIEPEUYUCIIUTE OCHOBHBIC aCMEKTHI COOIOJCHMS TEXHHUKH OE30MacHOCTH MpHU padoTe ¢
arpecCUBHBIMU peareHTaMu (TUAPOKCU HATPHS).

2. IIpoBeeHue ONbITOB

OobopynoBanue u PeakTuBbI
nocyjaa

1. CreknsiHHbBIE 1. PactBop NaOH
poOUpKH

2. lraruB pnsa| 2. PactBop NaxSO4
pOoOHUPOK

3. PacrBop AICI;

4. PactBop Na,COs

5. PactBop Cu(OH)>

6. KucnotrHo-oCHOBHBIN UHAMKATOP

AJuroput™ nposeaeHus onbita Ne 1 Bonpocel 1 3axaHu




3ananue Ne 1. B Tpex mpoOupkax moa

HOMEPaMH HaXOJISTCSI PACTBOPHI TPEX COJICH:

XJIOpU/Ia IIOMUHUS, Cyab(daTa HATpus,
kapOonara Hatpus. He mone3ysich qpyrumu
peakTHBaMH, ONPEETUTE COCTaB KaXk0H
poOUpKH.

1. laTh 0OBICHEHHE MPOBECHHBIM OIBITAM.
2. CocTaBUTh ypaBHEHUS PEAKIIUH,
IPOTEKAIOIIUX B MPOOUPKE B MOJIEKYISIPHOM U
MOHHOM BHJaX.

AJITOPUTM NpoBeieHH s OnbITa Ne 2

Bonpocel u 3aganus

3aganue Ne 2. Yro npousoiiier, eciau
OXJIAJIUTh PAcTBOP KapOOHATa HATPUs WIN
N00aBUTh K HEMY TUIPOKCHUI HATPUS?

1.1. Hanmuts B ipoOupky 1-2 mi1 pacTBopa
KapOoOHaTa HaTpHS.

1.2. OnycTuth MpOOUPKY B CTaKaH C OYEHb
XOJIOJHOH BOJOU WA CHETOM.

1.3. IIpoBepuTs cpeny pacTBopa npu
IIOMOIIN KHCJIOTHO-OCHOBHOT'O MHJIMKATOPA.
1.4. To6aBUTH K pacTBOpY KapOoHaTa
HATpUS TUAPOKCU]] HATPHUSL.

1.Kakoif uHaUKATOp JTy4llle UCIOIb30BaTh AJIS
OTIpeJIeNIeHUs Cpeibl pacTBopa’?

2. CocTaBUTh COOTBETCTBYIOILINE YPABHEHUS
XUMHUYECKHX PEaKLuil, B MOJIEKYISPHOM U
HMOHHOM BHJaX.

AJIrOpuTM NpoBeeHust onbiTa Ne 3

Bonpocel n 3aganus

3ananue Ne 3. [IpoGiieMHBIN OTIBIT.

1.1. B onny mpoOupKy C pacTBOPOM
cynbdara meau (II) mpunuts pacTBop
TUAPOKCUA HATPHSL.

1.2. Bo BTOpYIO NPOOHPKY € pacTBOPOM
cynbdara menu (II) npunute pactBop
KapOOHaTa HaTPHsL.

1.3. CpaBHHTD IIBET 00pa3yoUMXCs
0CaJIKOB.

1.4. OO6paTtuTh BHUMaHUE Ha BbIICIICHUE
rasza B OJJHOM U3 IPOOHPOK.

1.5. Onpenenuth, OTKY1a MOKET
BBIJICIISITHCS TOT ra3?

1.6. IIpoBepuTh KaueCTBEHHBIIN COCTaB raza
ropsIlen Ty4YUHKOMN.

1.7. OOBSCHUTH MPOUCXOIAIICE SIBICHUE.

1. CocTaBUTh COOTBETCTBYIOIIUE YPABHEHUS
XUMHYECKHUX PEAKIIHii, B MOJIEKYJISIPHOM U
MOHHOM BHUJaX.




AJIropuTM npoBeaeHus onbiTa Ne 4 Bonpocel u 3aganus

3ananue Ne 4. [IpoGieMHBIN OTIBIT. 1. OOBSACHUTH POUCXOJIAIIICE SIBJICHUE.
1.1. K pactBopy xiopuaa aTrOMUAHUS 2. CocTaBUTh COOTBETCTBYIOIIUE YPABHEHUS
NPUJIMTH PACTBOP KapOOHATa HATPUSI. XUMUYECKUX PEaKLUH, B MOJIEKYJISIPHOM U

MOHHOM BHUJaX.

3. OTBETUTH HAa BOIIPOCHIL.

Jnst yero B MEAUUIMHCKOW MPAKTUKE
HCITOJIB3YIOT PACTBOP MUTHEBOM COZBI JIs1
MOJIOCKAHUS TIPU BOCTIAJIUTEIbHBIX
3aboneBanusax ropia? KakoBa posib ruaponanza
B nnpupoje? [ToueMy pacTBOp Mbljia IEHUTCS B
Bozie?

3. O0paboTKa pe3yJIbTATOB ONBITOB

1. IIpoananu3upoBaTh COOTBETCTBHUE MOJYUYEHHBIX PE3YJIHTATOB TUIIAM ruapoaun3a. CaenaThb
COOTBCTCTBYIOIIHMEC BBIBOABI.

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

2.2. OueHo4YHBbIE CPeACTBA PY0eKHOr0 (TEeMATHYECKOT0) KOHTPOJISI 10 JUCIHUIJINHE
«XuMHUD»

Py0OexHbIii (TeMaTU4eCKHii) KOHTPOJIb MO TUCHUIUIMHE «XHUMUS» MPOBOIUTCS B (hopme
KOHTPOJIBHBIX PA0OT MO pa3/ieiiaM OCHOBHOTO MOJTyJIsl HA OTJENIbHBIX 3aHATHUSIX, KEHCOB U y4eOHO-
HCCJIEI0BATENBCKUX MPOEKTOB.

2.2.1. KoHTpoJabHbIe pad0ThI 0 pa3aesiam

KonTponbable paboThl MO XUMUU KaK OLIEHOYHBIE CpEACTBA pPYOEKHOTOo KOHTPOJIS
3aBEPIIAIOT U3y4YEeHHE | WM 2 TeMaTHYECKUX pa3eioB OCHOBHOIO MOAYJIS.

Paznen «Xummnueckne peaxkuum». KoHTposbHasi paGora «CrTpoeHme BemecTBa M
XHMHUYeCKHe peakiumn»

KoHnTponpHas paboTa COIEpKUT YeThIpe BUAA 3aIaHUH:

1. 3amaun Ha COCTaBIICHHE XHUMHUYECKHX (OPMYyN ABYXaTOMHBIX COCIMHEHUH MO HX
Ha3BaHUIO.

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

3. 3ajgaHus Ha COCTABJICHHE MOJIEKYJSPHBIX M HMOHHBIX pEAKIHM THApOJIM3a COJIEH,
YCTaHOBJICHUE U3MEHEHHSI KUCJIOTHOCTHU CPEJIbI.

4. 3agaun Ha pacyeT KOJMYECTBEHHBIX XapPaKTEPUCTUK IO YPABHEHHUSIM XHUMHYECKUX
peakIuii: MaccoBOW WM OOBEMHOW JONM BBIXOJA MPOAYKTAa PEAKIHH COCAMHEHUS OT
TEOPETUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHUN Ta30B; KOJIMYECTBEHHBIX XapPAKTEPUCTUK
UCXOJHBIX BEIIECTB M MPOIYKTOB PEaKIMH; Macchl (00beM, KOJMYECTBO BEIIECTBA) MPOAYKTa
peaKkuuM, €ciid OJAHO W3 BEHIECTB JAHO B BUJZIE€ PAcTBOpa C OMNPEIEICHHOW MacCOBOHM JOJel



pacTBOPEHHOT' 0 BEUIECTBA.

Pa3znen «CtpoeHue M cBoiicTBa HeOpraHm4eckux BemiecTB». KoHTponbHas padora
«CBOICTBA HEOPraHMYECKHUX BelIeCTB)

KoHnTponpHas paboTa COIEpKUT TpU BUAA 3aIaHUH:

1. 3agaun Ha pacueT MaccoBOM HOJMU (MAacchl) XMMHYECKOTO 3JIEMEHTa (COCIUHEHHUS) B
MOJIEKYJIe (CMecH).

2. [IpakTryeckue 3aaHus MO KiIacCU(PUKAIUU, HOMEHKIATYpEe U XUMUYECKUM (Qopmysam
HEOPraHWYECKHUX BEIIECTB Pa3JIMYHbIX KIACCOB: ONPEAEICHUE KJIAcCa HEOPraHNYECKUX BEILECTB,
Ha3bIBaTh HEOPTAHUYECKUE COECIUHEHHUS 10 MEXKYHAPOJHON U TPUBHUAIBHON HOMEHKIATYpPE 10
XUMHUYECKUM (popmyram.

3. 3amaHusg Ha COCTaBJICHME YPAaBHEHMM XMMMUYECKUX DPEAKIMM C y4yaCTHEM IPOCTBIX U
CJIO’KHBIX HEOPTaHMUECKUX BELIECTB: OKCHI0B METAJUIOB, HEMETAIIIIOB U aM()OTEPHBIX IJIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBAaHUN W aM(OTEpHBIX THIPOKCUIOB, HEOPTaHMUECKUX COJICH,
XapaKTepU3YIOIINX UX CBOMCTBA U CIIOCOOBI MOTYYECHHUS.

Pasgen «CTpoeHue u CBoOiicTBA OpraHuveckux BemecTB». KoHTposbHasi padora
«CTpoeHHue M CBOMCTBA OPraHUYEeCKHUX BeleCTB)

KoHTposibHast paboTa COCTOUT U3 TIATH BHIOB 33/ IaHHM:

1. 3agaHus Ha COCTaBIEHUE HA3BAHUM OPraHMYECKUX COEAMHEHMH 10 XUMHUYECKUM
dopmynaM (B T.4. CTPYKTYpPHBIM) C HCIIOJIb30BAHMEM TPUBUATHHOW WU MEXKIYHAPOIHON
CUCTEMATUUYECKON HOMEHKJIIATYPBHI.

2. 3aaHus Ha COCTABIICHHE MOJIHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYIT OpraHUYeCKHX
BEIIECTB OTHAENBHBIX KJIACCOB [0 MX HAa3BaHUAM B COOTBETCTBUH C MEXIYHApOIHOU
HOMEHKJIATYpO.

3. 3agaum Ha ompeereHue MpocTeueld GopMysIbl OPraHUYECKOW MOJIEKYIIbI, UCXOIs U3
3JIEMEHTHOTO cocTaBa (B %).

4. 3amaHusi HA COCTABJIEHUWE YPABHEHHH XHUMHYECKHX PEAKIUH, HWLIIOCTPUPYIOIIUX
XUMUYECKHE CBOMCTBA C Y4ETOM MEXAaHHU3MOB IIPOTEKaHUS JAHHBIX PEAKLUNA U TE€HETUYECKOU
CBSI3M OPraHMYECKUX BELIECTB Pa3HbIX KJIACCOB, B T.4. LIENOYKH IIPEBPALLEHUI.

5. PacueTHble 3aa4M 110 ypaBHEHUSAM PEAKLIMM C y4aCTHEM OPTaHUYECKUX BEIIECTB.

IIpumep KOHTPOJILHOI padoThI B (popme TecToBbIX 3aaanui (I).

1. BemecTBo, cocTaB KOTOPOTO BBIpaxKeH MoJieKyisipHo (opmynoit C3Hg oTHOcHTCS K
KJ1accy:

1) apeHsr

2) ajKaHbI

3) anmKeHbI

4) anKUHBI

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

1) 6yranon-2

2) MeHTaHoa-2

3) 2-metunOyTanoa-4

4) 3-meTunodyrano-1

3. BemectBo, umeroriee Gpopmyny CH>=CH> Ha3biBaetcs:

1) Tomyon

2) sTUneH

3) rmuuepuH



4) mponaHoI

4. BemecTBo, Ha3BaHUE KOTOPOTO MPOMHMOHOBAsS KUCIOTA, UMEET (hOPMYITy:

1) CoHsOH

2) (CH3)NH

3) CH3-CH2-COOH

4) C3HyOH

5. ns ankaHOB XapakTepHa peaKius:

1) mpucoenunenus Ho

2) XJOpUPOBaHUS Ha CBETY

3) obecuBeunBanus pactBopa KMnOy

4) nonuMepu3aluu

6. MeraHon pearupyer c:

1) HaTpuem

2) Bos0#

3) BogopoaoM

4) MeTaHOM

7. YKCyCHas KHCIIOTa BCTYNAET B PEAKIIUIO C:

1) AgNO3

2) NaCl

3) Na;COs

4) H.O

8. BepHbl 11 yTBEpKICHHUS:

A. AMUHBI TPOSIBIIIIOT OCHOBHBIE CBOMCTBA

b. AMMHOKHUCIIOTBI NPOSIBIISIOT TOJIBKO OCHOBHBIE CBOWCTBA

1) BepHO TOIBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a yTBEpKICHUS

4) HEBEPHO HU OJTHO U3 YTBEPKIACHUI

9. Ypasuenne xummuaeckoit peakmun CoHg+Clo—CoHsClI+HCI sBnstercs:

1) peakuueil 3amelieHus, IPOTEKAOLIEH 110 paJUKaIbHOMY MEXaHU3MY

2) peakuuen mpucoeIuHEHNs, TPOTEKAIOMIEH TT0 PaIUKATIbHOMY MEXaHU3MY

3) peakuueii 3amMerieHus, TPOTEKAIONIEH 110 HOHHOMY MEXaHU3MY

4) peakiuei IpUCOeINHEHHUS, TPOTEKAIOIICH 110 HOHHOMY MEXaHU3MY

10. B peakmuto «cepeOpsHOro 3epKaja» (C aMMHAYHBIM PAaCTBOPOM OKCHAa cepedpa)
BCTYNAeT:

1) sTanon

2) roko3a

3) rnmuuepuH

4) kpaxmai

11. VYcraHoBUTE COOTBETCTBHE MEXIY HA3BaHMEM BEIIECTBA M KJIaccOM (TPYIIIOi)
OpPraHUYECKUX COCIUHEHU, K KOTOPOMY(-0i) OHO MPUHATIEKHUT.

Ha3Banue BemecTsa

A) CH;COOH

b) CH3-CH»-CH3

B) CH>=CH-CH>-CHj3

I') CH3-CH2-OH



Kiacc oprannueckux coeuHeHHI

1) onHOaTOMHBIE CLIUPTHI

2) yrieBosl

3) kapOOHOBBIE KHUCITOTHI

4) apoMaTU4eCKUE YIrIIEBOJOPOIbI

5) HenpeeNnbHbIE YTIIIeBOAOPOIbI

6) TpeeNbHbIE YTIIIEBOAOPOIbI

12. B cxeme nipeBpaiieHui

1500°C Caxr +Br;,

CH4 — X; — 6en3on — Xo

BenecTBaMH X1 M X2 COOTBETCTBEHHO SBIISIOTCS:

1) aneTunen

2) sTUneH

3) 6pomOeH30I

4) xnopOeH3071

5) dbenon

6) IUKJIOTEKCaH

13. Onpepenute MONEKYISpHYIO (HOpPMYITY BelIecTBa, coaepxkaiiero 37,5% yriuepoaa, 50%
kuciopona u 12,5% Bogopona. OTHOCUTENbHAS MNIOTHOCTh APOB 3TOTO BEHIECTBA [0 BOJOPOAY
paBHa 16.

1) CH30H

2) CoHsOH

3) HCOOH

4) CcHsOH

14. CkoJbKO TUTPOB BOJIOpoa moTpedyercs st oopazoBanus 10,2 T 3TUIOBOTO CIMPTA U3
alleTalIbIETU/Ia, €CIIU BBIXOJ POAYKTa peakiuu coctapiset 80%?

1)6,2 n

2)3,1n

3) 12,750

411,270

IIpumep 3axaHuii 1JI NMCbMEHHOM KOHTPOJILHOM padorsl (II).

1. Jaiite Ha3BaHHWS OPraHUYECKUM COCIUHCHHSAM TI0 XUMHUYECKUM (opMmyrnaMm ¢
MCIIOJIb30BaHUEM TPUBHUATIBHON MIIM MEXKAYHAPOAHOU CUCTEMATUYECKON HOMEHKIIATYPBbI:

a) C;HsOH

6) (CH;3):NH

B) CH3-CH(NH;)-COOH

r) C3HoN

n) CH;CH,HC=0

e) CsHsCH,OH

2. CocTaBbTe MOJHBIE U COKpPAILLEHHBIE CTPYKTYpHbIE (POPMYIIBI OPTaHUYECKUX BEIIECTB
OTJIEIbHBIX KJIACCOB MO UX HAa3BaHUIM B COOTBETCTBUU C MEXTYHAPOIHON HOMEHKIIATYPOH:

a) METHIIOCH30J1

0) aHUITUH

B) 3-MeTHNOyTaHAJb

T') IUKJIOTEKCEH

n) OyranueH-1,2



€) 2-MeTUIPOITaHo- 1

K) OyTHH-1

3) aMUHOYKCYCHas KUCJIOTa

3. CocTaBbTe ypaBHEHHSI XUMHUYECKUX PEAKIUI COTJIACHO CXeMe MPEBPAICHU:

1500°C Cakr +Br>

CHs —» X1 —» X2 — X3

VYKa)kuTe TUIl 1 MEXaHU3M peaKkiuu, Ha30BUTE 00pa30BaBIIMECs BEIIECTBA.

4. Onpenenurte MOJEKYIsApHYIO0 GOpMyIy BellecTBa, conepsxamiero 37,5% yraepoaa, 50%
kuciopoaa u 12,5% Bogopoaa. OTHOCHTENbHAS TIOTHOCTH MTAPOB 3TOr0 BEIIECTBA MO BOAOPOIY
paBHa 16.

5. CKOJIBKO JTUTPOB BOJOpOJIa MOTpedyeTcs st oopasoBanust 10,2 © STUIOBOTO CIUpPTA U3
aneTalbJErna, €CIU BBIXO IPOAYKTa peakuu coctasiseT 80%?

2.2.3. Y4eOHO-UCCIe10BATEIbLCKUA TPOEKT

Ha3Banue mpoexkTa: cocTaBjeHHE MPOEKTa LIBETHHUKA/ca/a/oropogaM B 3aBUCUMOCTU OT
cocTaBa MPOaHAIM3UPOBAHHBIX MOYB.

IIpobiema wucciegoBaHMsA: ONpEICICHUE BO3MOXXHOCTH pa30MBKHU I[BETHHUKA B
COOTBETCTBUHU C AU3ANHEPCKUM 3aIIPOCOM U HEOOXOJMMOCTH aJIalTAIlK JU3aHHEPCKOro IPOEKTa
K MIOYBEHHBIM U KJIMMATUYECKUM YCJIOBHSIM HA OCHOBAaHUU UCCIICIOBAHMSI XUMUYECKOTO COCTaBa
MOYB MPEITI0KEHHOTO YIacTKa.

Heap mpoekTa: OMpeNeNUTh BIUSHUE XMUMHUYECKOTO COCTaBa IMOYB Ha MPEIOKCHHOM
y4acTKe Ha aCCOPTHUMEHT PAaCTeHU, PEKOMEHIOBaHHbBIX K MOCAAKE JJIsl peaqu3aluy BIOpaHHOTO
JIA3aHHEPCKOTO MPOEKTA.

3amayu npoekra:

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

2) uccienoBaTh HHCOJISIIMIO OTBEICHHOTO IS IBETHUKA YUaCTKa;

3) TpenyoKUTh MEphl MO YAYUYIICHHIO KAuecTBA IMOYBHI MyTeM BHECCHHS PAa3IMYHBIX
ynoOpeHuit 1 106aBOK Ha IPEIOKEHHOM y4acTKe B CIy4ae He0OOXOIUMOCTH;

4) ompenenuTh aCCOPTUMEHT PACTEHUI B COOTBETCTBUU C BBISIBICHHBIMH OCOOCHHOCTSMU
MCCJIEIOBAHHOTO Y4acTKa U AU3aHEPCKUM 3aIpOCcOM;

5) cocTaBUTh OCAOUYHYIO BEOMOCTb;

6) IOATOTOBUTH U MyOJIMYHO MPEICTABUTH MPE3EHTAIMIO TI0 TEME MPOEKTa B KOMaH/IE.

Pe3yabTarnl 00yyeHus:

— OmpeneNnsaTh NepedeHb HEOOXOIUMBIX HCCICIOBAHMA XMMHYECKOTO COCTaBa IMOYB U
y4dacTKa JUIs COCTABIICHUS WK aJalTalluy paHee pa3paboTaHHOTO MPOEKTa I[BETHUKA;

— ONHUCHIBATh 3aBUCUMOCTHh aCCOPTHMEHTA PACTCHHH OT KadyecTBa MPEUIOKCHHON MOYBBI
JUTSE 00YCTPOIMCTBA IIBETHHKA,;

— CIIOCOOHOCTD HCIOJIb30BaTh COBPEMEHHBIE CPEJICTBA MTONCKA, aHAIW3a U UHTEPIpETaIluU
uH(popMalui, 1 UH(MOPMALIMOHHBIE TEXHOJOTUHU JUIsl BBIMOJIHEHUS 3ajad MpogecCHOHATbHON
nesitenbHocTH (OK-2);

— cnmocoOHOCTh A()(PEKTUBHO B3aMMOACHCTBOBAThL W PabOTaTh B KOJJIEKTHBE M KOMaHIE
(OK—4).

Pe3yabTaT nNpoekTHOMH padoThl 00y4aroImerocs:

— MakeT / BujeomMaTepuan / nmedatHele cpeactsa / 3D-mMoaenn KOCMUYEeCKONW TEXHOJIOTHH;
Mpe3eHTAINS PE3YIbTATOB HCCIEI0BAaHMUS Ha MPOPECCHOHATHHBIX KOHKYPCaX.



®opMa npeacTaBjIeHUus Pe3yJabTaTOB MPOEKTHON padoThI:

— 3aIllMTa MIPOEKTA C UCIOIB30BAHUEM CPEJICTB BU3yAIM3ALlUU U JEMOHCTPALUU TPOAYKTA (
/ makeTa / BUuieomMarepuaia / meyaTHbIX cpeacTs / 3D-monenu (Mpu HaTUYHH).

Bo3Mo:kHbIEe BADHAHTHI TEM NMPOEKTOB:

1. UccnenoBanue cocraBa MUHEPaJIbHOM BOJbI M PEKOMEHIALIUU 110 €€ UCII0JIb30BAHUIO.

2. HccnepoBaHue pa3pylIalOnIero JEUCTBUS MNPHUPOJHOM BOJbI Ha CTPOUTEIIbHBIE
MaTepuabl.

3. CocraBneHue TMpOEKTa LBETHHKA/Oropoja/caia B 3aBUCUMOCTH OT COCTaBa
MPOAHAIU3UPOBAHHBIX TOYB B COOTBETCTBUU C JAMU3AHEPCKUM 3ampocoM (MOHOXPOMHBIN
LIBETHHK, I[BETHUK OJTHOJIETHUKOB, MHOTOJIETHUKOB, IEKOPATUBHBIA OrOpPOJI U Ap.).

4. CocraBieHre cOaJaHCUPOBAHHOTO MEHIO Ha JeHb (HEIENI0) B 3aBHUCHMOCTH OT
COJIepKaHUsI XUMHYECKUX MaKpPO U MUKPOIJIEMEHTOB B IPOAYKTAX MUTAHUS.

5. UccnenoBaHue KkauecTBa MUTHEBOM BOBI.

6. UccnenoBanue npoO BOJAOIIPOBOTHON BOJBI HA TIPEAMET YCTPAHEHUS KECTKOCTH.

7. YcTpaHeHue )KeCTKOCTH BOJIbI B CETbCKOXO03IMCTBEHHOM €SI TEbHOCTH.

8. KoHtposnb kayecTBa TEXHHUUYECKOI BOJBI Pa3HBIX BUAOB B COOTBETCTBHHU C METOJIMKAMHU
no ['OCT.

9. Co3nianue 1eKOpaTUBHON HITYKaTypKH.

10. ITurMeHTHI B U3ENHIX U3 CTEKJIA.

11. UccnenoBanue pa3pymarouiero AeicTBUs BOJbl HA CTPOUTEIIbHbIE MaTEPUAIIBI.

12. OueHKa coCTOSIHUS BO3yXa paboydeii 30HbI CIISIUANINCTa (TEXHOIOTa, CTPOUTEINS U T.11.,
C yderoM o0Omact Npo(ecCHOHATBLHON MeATEeILHOCTH) B COOTBETCTBUHM C HOPMATHBHBIMU
JIOKyMEHTaMU

2.3. OneHo4YHbIE CPEACTBA MPOMEKYTOUYHOM ATTECTANUM M0 AUCHUIINHE «XUMHS»

[IpomexyTouHass arrecTaluss MO JUCHUIUIMHE «XUMHUS» TNPOBOAUTCA B (opme
nudGepeHIMPOBaHHOTO 3a4eTa.

Kaxx b1t 5x3aMeHaIMOHHBINA OUJIET COCTOUT U3 TPEX 3aIaHHM:

1) TeopeTuyeckoe 3aaHUE B BUJIE BOMPOCA U3 TEOPETUUECKOTO COAECPKAHUSI OCHOBHOTO U
MPUKJIAJHOTO MOAYJIEH;

2) mpaKTUYECKOE 3a/laHKe (COCTaBIICHUE YPAaBHEHHN XMMHUYECKUX PEAKLH ¢ ydacThuem
HEOPTraHWYECKUX WM OPraHUYEeCKUX BEIIECTB, B T.4. LIETIOYEK MPEBPAIICHUM U KaueCTBEHHBIX
peakuuii 0OHapyXEeHHs; XUMUYECKUX (POPMYJT HEOPraHUYECKUX U OPraHUYEeCKUX BEILECTB, B T.4.
CTPYKTYPHBIX; 33/IaHUs 110 HOMEHKJIAType HEOPraHMYEeCKHMX M OpPraHMYeCKUX BEIECTB; OIL[CHKa
U3MEHEHHS CKOPOCTM XUMHYECKOW peakluu U HalpaBlIeHHWs CMEUICHHUs pPaBHOBECUS C
ucnonp3oBanueM mnpuHiuna Jle-lllaTenbe; oleHKa XUMHYECKOro cocTaBa W OOOCHOBaHUE
MPUMEHUMOCTH 00beKTa OMO- WM TeXHOCHEPHI U T.11.);

3) pacdetHas 3amava (pacyeThl MO YPaBHEHHIO XUMHUYECKUX PEAKIUi, pacyeT MacCOBOM
nonu  (Macchl) XMMHUYECKOTO DJIeMEHTa (COCIMHEHHUs) B MOJIEKyJe (CMeCH); OmpelecHHe
npocreineld (GopMyabl OPraHUYECKON MOJIEKYNBI, MCXOJS M3 DJIEMEHTHOro cocraBa (B %);
pacdeThl TETUIOBBIX dS()PEKTOB XHUMHUECKHX PEAKIUH; pacdeThl 3aBHUCUMOCTH CKOPOCTH
XUMHUYECKON pPeaKIK OT KOHIIEHTPALMK U TeMIepaTypsl U T.I1.).



IIpumep 3K3aMeHANMOHHOI0 OWJIeTa.

3ananme 1.
Kakoil pacTBOp HCHONB3YIOT Il KadeCTBEHHOM pEaKLUU ONPEIEICHUs XJIOPUIOB,
OpoMu0B, Hoaunos? HanumuTe ypaBHeHUs peakuii 1 000CHYITE OTBET.

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

[IponummTe Bce peakuuu 1 onpenenuTs Bemecrsa X1, X2, X3.

3amanmue 3.
Onpenennte MaccoBbIE IO XUMHUYECKUX JJIEMEHTOB B okcuiae amomuaus ALO; u
BBIPA3UTE UX B MPOIICHTAX.



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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